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1998
ke € B3, TOEE 3 . . - kg E° &
2 G (3 LE 2 |CE t€E 2| ° o € LCE a e ,
€ ° a + + L G LE 2 otiz €
&° g @ 2 .1 Bz
€. , 14 0-0,2 10 13 7 2 19
20% 25% 14% 0% 4% 41%
€. , 14 0,2-0,4 14 12 2 2 8
37% 32% 5% 0% 5% 21%
€. ,b13-17 0-0,2 21 15 4 4 20
33% 23% 6% 0% 6% 31%
€. ,b13-17 0,2-0,4 1 1 10
8% 8% 0% 0% 0% 83%
€. ,b13-17 0,4-0,6 2 1 3 7
15% 0% 8% 0% 23% 54%
€. ,b18-21 0-0,2 7 17 2 1 9
19% 47% 6% 3% 0% 25%
€. ,b18-21 0,2-0,4 1 13
0% 0% 0% 0% % 93%
€. ,b18-21 0,4-0,6 4 2
€. ,b22-25 0-0,2 10 3 1 1 12
37% 11% 4% 0% 4% 44%
€. ,b22-25 0,2-0,4 7 5 1 6
37% 26% 0% 0% 5% 32%
€. ,b22-25 0,4-0,6 1 0
€. , 58 0-0,2 13 1 2 1 6 25
27% 2% 4% 2% 13% 52%
€. , 58 0,2-0,4 16 4 1 1 5
59% 15% 4% 0% 4% 19%
€. ,h 912 0-0,2 25 25 2 38
28% 28% 0% 0% 2% 42%
€. ,h 912 0,2-0,4 10 11 3 8
31% 34% 0% 0% 9% 25%
€. ,h 912 0,4-0,6 14 1 1 2
78% 6% 6% 0% 0% 11%
€ .”-7,13-15 0,4-0,6 13 1 5
68% 0% 5% 0% 0% 26%
€ .”-7,13-15 0-0,2 5 3 3
45% 27% 0% 0% 0% 27%
€.>-7,13-15 0,6-0,8 8 2 2
67% 17% 0% 0% 0% 17%
€ .”-7,13-15 0,2-0,4 32 18 10 3 74
23% 13% 7% 0% 2% 54%
€ .”-,10-12 0,4-0,6 77 36 7 2
63% 30% 6% 0% 0% 2%
€.7-,11-12 0-0,2 120 41 11 1 8 8
63% 22% 6% 1% 4% 4%
€ .-, 11-12 0,2-0,4 95 25 10 53
52% 14% 5% 0% 0% 29%
€.7-,11-12 0,4-0,6 34 6 23
54% 10% 0% 0% 0% 37%
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1 2 3 4 5 6 7 8

€ -, 11-12 0,6-0,8 30 11 3 2 0
65% 24% 7% 0% 4% 0

€ -, 16-17 0-0,2 169 45 3 3 5 38
64% 17% 1% 1% 2% 14%

€ -, 16-17 0,2-0,4 3 1 1
€ -, 16-17 0,4-0,6 52 23 31
49% 0% 22% 0% 0% 29%

€ -, 1617 0,6-0,8 8 6 1 2
47% 35% 6% 0% 0% 12%

€ .- ,910 0-0,2 99 7 8 2 28 60
49% 3% 4% 1% 14% 29%

€ - ,910 0,2-04 59 21 6 3 27
51% 18% 5% 0% 3% 23%

€ - ,910 0,4-0,6 38 11 4 1 3 1
66% 19% 7% 2% 5% 2%

€ .- ,910 0,6-0,8 12 1 1 9
52% 4% 4% 0% 0% 39%

€ .- 11 0,6-0,8 2 1 6
€, 1315 0-0,2 26 1 4 2 18
51% 2% 8% 0% 4% 35%

€ -, 13-15 0,204 46 3 3 1 2 21
61% 4% 4% 1% 3% 28%

€ ., 13-15 0,4-0,6 26 2 1 4
79% 0% 6% 0% 3% 12%

€ -, 18-19 0-0,2 32 15 1 2 20
46% 21% 1% 0% 3% 29%

€ -, 18-19 0,2-0,4 42 5 7 2 24
53% 6% 9% 0% 3% 30%

€ -, 1819 0,4-0,6 80 10 16 33
58% 7% 12% 0% 0% 24%

€ -, 1819 0,4-0,6 26 1 13
65% 0% 3% 0% 0% 33%

€ -, 1819 0-0,2 17 13
57% 0% 0% 0% 0% 43%

€ 1315 0,4-0,6 39 5 2 9
71% 0% 9% 0% 4% 16%

€ - ,13-15 | 0,2-04 131 23 12 29
67% 12% 6% 0% 0% 15%

€ -, 1315 0-0,2 120 60 10 4 1 48
49% 25% 4% 2% 0% 20%

€ 912 0,204 19 9 1 0
66% 31% 3% 0% 0% 0

€ 912 0-0,2 23 9 7 23
37% 15% 0% 0% 11% 37%

€ 912 0,4-0,6 8 5 16
28% 17% 0% 0% 0% 55%

€ —-,17-19 0-0,2 91 20 7 11 22
60% 13% 5% 0% 7% 15%

€ —-,17-19 | 0,204 105 6 15
83% 0% 5% 0% 0% 12%
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Fe.1( ° k)
1 2 3 4 5 6 7 8
€. -,17-19 | 0406 13 1 38
0% 25% 2% 0% 0% 73%
€. —-,1719 | 0608 4 4 1 5
29% 29% 7% 0% 0% 36%
& Q€ 1 ol 123 28 16 1 25
64% 15% 8% 0% 1% 13%
& Q€ 1 222 232 9 11 1 7
89% 3% 4% 0% 0% 3%
“& O 1 223 48 2 4 1 28
58% 2% 5% 0% 1% 34%
& Q€ 1 ° 13 1
€ °t1 2 1 0
€ °t2 6 0
€ ° b 2t 12 8 11 2
|
° R
2
€ °t 3 210 25 13 1 49
70% 8% 4% 0% 0% 16%
€ °t 4 1 2 0
E °Lt5 58 2 10 8
76% 3% 13% 0% 0% 11%
E °Le6 20 2 2 0
83% 8% 8% 0% 0% 0
2 ° 148 6 43
75% 3% 0% 0% 0% 22%
3 ° 2 1 5
4 ° 194 16 39 33
69% 6% 14% 0% 0% 12%
5 ° 70 41 12
57% 0% 33% 0% 0% 10%
6 ° 76 1 4 13
81% 1% 4% 0% 0% 14%
7 ° 127 5 10 2 29
73% 3% 6% 0% 1% 17%
8 ° 67 1 25 1 26
56% 1% 21% 0% 1% 22%
9 ° 99 7 1 17
80% 6% 1% 0% 0% 14%
10 ° 49 6 1 1 15
68% 0% 8% 1% 1% 21%
1 ° 29 1 7
78% 3% 0% 0% 0% 19%
12 ° 49 5 6
82% 0% 8% 0% 0% 10%
13 ° 59 10 1 1 2
81% 0% 14% 1% 1% 3%
14 ° 78 2 13 12
74% 2% 12% 0% 0% 11%
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1 R

€ .B'17-19 0-0,2 15 8 3 16
36% 19% % 0% 0% 38%

€ .B'17-19 0,2-0,4 10 9 1 1 2 38
16% 15% 2% 2% 3% 62%

€. -711-13 0-0,2 26 3 31
43% 0% 5% 0% 0% 52%

€. -711-13 0,2-0,4 54 44 2 2 2
52% 42% 2% 0% 2% 2%

€. -711-13 0,4-0,6 6 1 3 1 1 37
12% 2% 6% 2% 2% 76%

€. -714-16 0-0,2 30 15 3 16
47% 23% 0% 0% 5% 25%

€. -714-16 0,2-0,4 79 25 2 15
65% 21% 2% 0% 0% 12%

€. -714-16 0,4-0,6 2 1 1
€. -717-19 0-0,2 14 10 1 20
31% 22% 2% 0% 0% 44%

€. -717-19 0,2-0,4 35 3 2 1 17
60% 5% 3% 0% 2% 29%

€. -717-19 0,4-0,6 6 2 1 1
€. -77-8 0-0,2 10 13
43% 0% 0% 0% 0% 57%

€. 778 0,2-0,4 14 5 1 1 25
30% 11% 0% 2% 2% 54%

€. 778 0,4-0,6 1 1 2

€. -79-10 0-0,2 2 9
€. -79-10 0,2-0,4 4 10
€. -79-10 0,4-0,6 31 3 9 6 17
47% 5% 14% 0% 9% 26%

E.”-",56 0-0,2 14 1 1 18
41% 3% 0% 0% 3% 53%

E.”-",56 0,2-0,4 80 9 2 1 2 96
42% 5% 1% 1% 1% 51%

€ .°-7,56 0,4-0,6 15 13 4 1 1
34% 30% 9% 0% 2% 25%

€.°-7,7-8 0-0,2 20 2 3 1 23
41% 4% 6% 0% 2% 47%

€.°-",7-8 0,2-0,4 192 27 26 4 59
62% 9% 8% 0% 1% 19%

€.°-",7-8 0,4-0,6 31 3 2 28
48% 0% 5% 0% 3% 44%

€.°-",7-8 0,6-0,8 1 1 1 2

€ ."-7,18-19 0-0,2 29 6 4 1 0

73% 15% 10% 0% 3% 0

€ ."-7,18-19 0,2-0,4 55 18 16
62% 20% 0% 0% 0% 18%
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£ 1 ( °© ).

1 2 3 4 5 6 7 8

€ . -.1819 0,4-0,6 51 13 11 2 1
65% 17% 14% 0% 3% 1%

€ .-,20-21 0-0,2 14 15 26
25% 27% 0% 0% 0% 47%

€ -,20-21 0,2-0,4 87 12 5 1 36
62% 9% 4% 0% 1% 26%

€ . -,20-21 0,4-0,6 10 1 12
43% 0% 0% 0% 4% 52%

€ .- 56 0-0,2 16 7 1 2 18
36% 16% 2% 0% 5% 41%

€. - 56 0,2-0,4 15 1 1 17
44% 3% 3% 0% 0% 50%

€.~ 56 0,6-0,8 3 1 1 1 5
€.~ 56 0,4-0,6 9 1 2
€ .- .7-8 0,2-0,4 155 28 13 9 52
60% 11% 5% 0% 4% 20%

€. 7-8 0,4-0,6 4 0
€. 7-8 0-0,2 40 2 5 1 46
43% 2% 5% 0% 1% 49%

€ - 2021 0-0,2 107 10 50
64% 0% 6% 0% 0% 30%

€ - 2021 0,2-0,4 55 1 9 34
56% 1% 9% 0% 0% 34%

€ - 2021 0,4-0,6 19 3 14
53% 0% 8% 0% 0% 39%

€. - 56 0-0,2 17 1 19
46% 0% 0% 0% 3% 51%

€ - 56 0,6-0,8 8 0
€. - 56 0,2-0,4 4 5 22
13% 0% 16% 0% 0% 71%

€ - ,7-8 0,2-0,4 33 13 3 1
66% 26% 0% 0% 6% 2%

€ -7 ,20-21 0-0,2 20 3 2 15
50% 8% 0% 0% 5% 38%

€ . -°,20-21 0,2-0,4 35 1 2 28
53% 2% 3% 0% 0% 42%

E 28 9 7 1 8
53% 17% 13% 0% 2% 15%

. a2 4 2 3
a1t 20 23 5 2 13
2 32% 37% 8% 0% 3% 21%
15 ° 19 8 3 11 34
25% 11% 4% 0% 15% 45%

16 ° 59 1 3 30
63% 1% 3% 0% 0% 32%

17 ° 30 24 4 10
44% 35% 6% 0% 0% 15%

18 ° 86 52 28 2 16

47% 28% 15% 0% 1% 9%

19 ° 141 30 11 3 48
61% 13% 5% 0% 1% 21%
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E°. 1 ( °© L)
1 2 3 4 5 6 7 8
20 ° ¢ 186 113 95 1 20 6
44% 27% 23% 0% 5% 1%
25 ° ¢ 67 46 10 5 37
41% 28% 6% 0% 3% 22%
26 ° ¢ 73 42 9 12 15
48% 28% 6% 0% 8% 10%
29 ° ¢ 1
2000
ke € B3, TORE B . . R |~ kg E°L &
& Ee LE € tE 2| ° o € LE a b
E° a + L& tC t &t @ & otiz €
&° g @ t g .1 Ra.
€ .7-7,12-13 0-0,2 1 2 1 46
2% 0% 4% 0% 2% 92%
€ .7-7,12-13 0,2-0,4 42 28 4 3
55% 36% 5% 0% 0% 4%
€ .7-7,12-13 0,4-0,6 21 27 4 1 16
30% 39% 6% 0% 1% 23%
€ .7-,14-16 0-0,2 153 65 7 4 46
56% 24% 3% 0% 1% 17%
€ .7-,14-16 0,2-0,4 133 55 9 2 1 14
62% 26% 4% 1% 0% 7%
€ .7-,14-16 0,4-0,6 41 35 5 1 2 6
46% 39% 6% 1% 2% 7%
€ .7°-7,17-19 0-0,2 30 74 3 46
20% 48% 2% 0% 0% 30%
€ .7°-7,17-19 0,2-0,4 44 46 3 1 21
38% 40% 3% 1% 0% 18%
€ .7°-7,17-19 0,4-0,6 1
€. - ,12-13 0-0,2 43 22 10 1 25
43% 22% 10% 0% 1% 25%
€. - ,12-13 0,2-0,4 11 10 1 1 31
20% 19% 2% 2% 0% 57%
€. - ,12-13 0,4-0,6 7 7 2 0
44% 44% 13% 0% 0% 0
€. - ,14-16 0-0,2 47 33 1 1 55
34% 24% 1% 0% 1% 40%
€. - ,14-16 0,2-0,4 13 8
0% 62% 0% 0% 0% 38%
€. - ,14-16 0,4-0,6 6 4
€. - ,17-19 0-0,2 46 27 1 22
48% 28% 1% 0% 0% 23%
€. - ,17-19 0,2-0,4 67 31 4 1 5 14
55% 25% 3% 1% 4% 11%
€. - ,17-19 0,4-0,6 76 35 6 1 14
58% 27% 5% 0% 1% 11%
€. - ,20-21 0-0,2 37 1 1 2 44
44% 0% 1% 1% 2% 52%
€. - ,20-21 0,2-0,4 11 16 3 1 2
33% 48% 9% 3% 0% 6%




o 1(C L)
1 2 3 4 5 6 7 8
€ .- 2021 0,406 43 27 2 2
58% 36% 3% 0% 0% 3%
€ - ,18-19 00,2 20 24 2 11
35% 42% 4% 0% 0% 19%
€ - ,18-19 0-0,2 8 8 3 1 3
35% 35% 13% 0% 4% 13%
€ - ,18-19 0,4-0,6 34 13 3 3 1
63% 24% 6% 0% 6% 2%
€ - ,20-21 0,2-0,4 15 23 2 2
36% 55% 5% 0% 0% 5%
€ - ,20-21 00,2 23 28 1 2 23
30% 36% 1% 0% 3% 30%
€ - ,20-21 0,406 14 7 3
58% 29% 0% 0% 0% 13%
€ — 1819 00,2 21 19 2 3 11
38% 34% 4% 0% 5% 20%
€ — ,20-21 00,2 9 14 4
33% 52% 0% 0% 0% 15%
€ — ,20-21 0,2-0,4 41 24 6 6
53% 31% 8% 0% 0% 8%
€ — 2021 0,4-0,6 8 6 1 1 1
~ & O 2 ¥ REL 136 54 10 1 2 61
52% 20% 4% 0% 1% 23%
~ 2 O 2 ¥ RE2 49 24 8 2 4
56% 28% 9% 0% 2% 5%
~ 2 O 2 ° 25 15 12 1 1 13
37% 22% 18% 1% 1% 19%
° ¢ 12 5 0
° ¢ 13 9 5 1 7
46 ° 39 19 10 1 9
50% 24% 13% 1% 0% 12%
47 ° ¢ 23 3 3 6
66% 9% 9% 0% 0% 17%
48 ° 16 5 1 0
73% 23% 0% 0% 5% 0
oL 2. — ¢ L po aopg go a go
T Lo = 00,2 [0,2:04 ]0,4-0,6 [0,6:0,8
; € LE 1998 788 561 329 64
+ & 1999 372 979 185 12
2000 438 364 250
1598 1904|764 76
37% 44%| 18% 2%
- € LE & 1998 275 138 87 24
e Or4 & 1999 69 196 32 2
2000 314 242 155
658 576 274 26
43% 38%| 18% 2%
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oL 2(C E).
S a p o -~ R 0-0,2 [0,2-04 [0,4-06 [0,6-08
R 1998 12 1 1

1999 4 1
2000 1 6 2
a 13 11 4
46% 39%| 14% 0%
- E LE 1998 21 7 8 1
& Lt BR1 R 1999 4 11 3
2000 15 6 7
a 40 24 18 1
48% 29%|  22% 1%
- E LE 1998 10 1
&g € 1999 1 1 5
2000 1
a 11 3 5
58% 16%| 26% 0%
R E LE & 1998 119 148 80 11
+ et 1999 72 37 22 3
2000 202 64 23
a 393 249 125 14
50% 32%|  16% 2%
R E LE & 1998 125 58 40 2
2 0
1999 129 371 80 4
2000 88 30 16
a 342 459 136 6
36% 49%|  14% 1%
R E tE & &€ 1998 109 65 62 6
1999 96 95 20
2000 43 4 1
a 248 164 83 6
50% 33% 17% 1%
R E LE & 1998 13 7 2
a g [ 1999 4 18 1
2000 2 8 3
a 19 33 6
33% 57%|  10% 0%
R E LE & 1998 10 14 24 3
E+ LG 1999 1 3 2
2000 2 2 7
a 13 19 33 3
19% 28%|  49% 4%
R E LE It 1998 2 2
E Re t & ®E 1999 1 1
b2 LG 2000
a 3 3
° 1998 21 9 2
1999 2 3 3
2000 11 7 2
a 34 19 5 2
57% 32% 8% 3%
o 1998 12 11 5
1999 17 33 3
2000 10 7 1
a 39 51 9
39% 52% 9% 0%
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€ Lt tE ©°g
(k2. 117:3,6,7).

BroL tgt € °

- RPE t =Bt0E © Gz g ©
°% Rt ta e . °% CE° =&

& € £ © ©° B ze (k2 117:6).°
2 , 20 Lt &t ® & K£° E® -
E(t=118:46). 703 B a Ra #E t -
1 . £ hi t € 2 [ Eo

g &1 4+ B ° B LE . ERO -

t ta © Bt ©°g [ Lo t-
L2 t °© R tCE o b ( ke 117: 3).
< a © tta E € -

2 t ° R& L€ & x° AR © -

g t t (ke 118:1).

. B a R(16,35%)& © -t -€ -

L a ® ® £t = # ,
2CE , e RL © atr a2 € ot 31

& L1, o9 22 & t & €& txE° -

4 1t b Rz & £t E°© E %°© -

E ot a a JE, © € (

®t©° a t ( k& 118:7 10).

“& te tE° =& a a & ©Ce

£ st -19 ot ¥ 2 & ke

1 ®EL 1 & 0. o ap L

o a xo o R a B, E -

3 ° tta . € tE -

&° ®E & [AOtE ,C £t LT -
a - b ® ] @

I Bz, .. E1 L £, E &2 @

ap @ t © Eot &
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rrr—

s rr O

LE @ £, € Bt ti
L R A B ®E CGt.” -
1 G @ Ll Ba .. Kk oL &
[ E 1 @g° b & ©°C L, =&C
2 %o [ ,1972].
op a aE EEE 4 -
£ € 2° t gt -19. 7 £ bR k-
EO A2t E & L ©
€ o = ERe K or ¥ 2° L
® LRI Be . .7 £ -7£8(2 .2° RB2L3
& a0 a HE). T ' 0 L b &t
E AR® L & 0 =2° b
“gb -191.
1720032 2€ Gt 2° bt gk -19
e - &° 2E e Lt T eat 1 © 2kt
-7 € & Y 3
(L. B &° t 2& ©° 0661 010,19
“2E B € ©° 200¢C. 2E, L RBE @ €2 ,
Laz® R & G & ARB2 €2 Lt g€ ©° -

3 ° k aop @B.°° t tE ° & .



C 5 C < [ & 5 -
- - Oea™ A —™N\""rr ==O r
- - <
< 5 < 7
63 €.). - t -7C G Otk Rt 2,
20 gEL0 of E R ERO AR L E EE -
I’_ a 1 B, k +t & ° t 2 ° t
a E @, kL E E =z & . E t 1 -
EELI 2° t0za t € E© 123
‘_/[Eﬂ{'_ 8 L °CEt 2 Eaz B t: Br 2t R -
® 161 €. - t -8L56 E. ° t -5 -
12° 7 3 ® t a2 £t t - R1,& & ,12 €. L7 €.
®E 2 t € tzR ©tz ©°L - T it kb @ RBiktEz B ( -
, & o9 @ t [Thomas, 1960; @ Gt ©°%, 1 Btz © %z © 3 -
“REE £, 1969; Chmielowska, 1971; £4EL ,1999].7 ©°L 1 o t@, tE =zC T2t t -
i€ 2 EGLE t °@° RP tE =E LEE . 2 °3% g txx° -
& & EE R AE° Gzt CC R a £ oz t€ tE -t € o |
ER Otk © B t,Ck a E @aE°CEC©°- E g~. .© K& @[ EE 1987,
t BRtetCE t 22 ot £t 1 & @ @17 20,27 28;° EE , °t xEt@, 1996, . 19
Re 2 )] 1 ©°C 200t t @ - 21 G ,1991,2.70 71; © & ¥ € ,1998,z 75
ao @~ deae °© Okt E2EL 2, - L ] .. &8 € ,C a ER°L R
o ot ® ® EE° € t, - € R E t R, & R & t° Lt
t@ a0 3 Oopt E-CE RELz t- a, T LOoCE%e, € , =& t b it
° B+t t1 £ t2C & Ct & ©° - R T &2 &t ° 3 ® O a-
& © [ LtOLE R LtEL t, & ©- ®E @ t Lt £t ©CgCe 3 & &0
L C 31 & ta ° . < ®E & @ te [ t° G & G 1999].
JE RG - t -8 F° CGECE @ = , 1 G te t€E t o
EE® €2 £ ( te. 38:15) g © k0 C a LE ,2° ® t & E -
& t ©°% L 1l 4 2 ® 1 kgt © 1 2° tg@ ® 1.
[Thomas, 1960, S. 104 107]. © E= - —-aCEE B °2 RF, ° =& E° -
e t E© Rz & € t £ t 2L ot e Eeg E L1 2 %o
° Ft ( La. 34: 16). t - tt 0 °a o .-
° RG B 1 3 &t ® 1 - t a g3 . _& & Lo -
€ °ca E gt T a Bt - ©°z t EEE b © & (Alcesalces),
°r@, t 8 @ € B & 2 e g © © } (Cervidae) ( £°.1,2).
a E ca a ot 2 E - T t ® , ] . o
L 2 £ 1, 0 2 (ke 29:6). & (Cervidae), € k2 € © a
° + €& t & B TS 2 SR @ - ©°@, °© | zE°CE a o @ ® -
3 L 26 2 zE | & - t 2 °© t 4+ 2002k a g& Lt
2 L , axegR EO R °g #° @ C ER[ L , 1995, & 119]. _ &-
( E E ¢ . a© 15 & @940 - g 2 ©°g/° L k&2 E b -
a kE). 7T €& @ Gtz t oz . t b & -L b ( A°.1,2): ’ t -8
a EttE 2 t totz & @ t 92,2%, t -5 857%. ° &
[ 2 2 t 2E 2 & °C. 2t ° g E 2 b kb 2£
—o ® %3 g€ 2@ bex° t ARCL - =k ¥ B °gk RBi/° ta a | ®E © €
E RECCCELEEz2 Bi1t 2 1 t t @ ter L E & @ Cervidae.
1 tE £ -8(173 € )L~ t 5 E a a2 aR t E &zt ® -



70 -, e -6
o 1 223 zE Gt a b zE - ° (k& 27:1,4;34:9;46:5,12)
Lo [-& 1984, % 59; t e ,° ®ELD, 2 © e EQ E£° &L E 2EL 2 € € O-
1994, z. 63; ~ #EL@, 1997, . 118 119]. — - Ok @ g€ .77 © a @ °© R E -
&g ,EE - @ & k£ @ Cervidae £R ©g 8 « OL Ek» (7 € ) g © % 3
1 B 2 R, 2 @t a 3° k- ozt RB,C R & ©%& tt? °© tba t-
BiEez 0O Sz 0a &° L te R Ea E @( tz 16:3;29:5; 34: 20; 35: 7; 38: 16; 40:
a (ke 36:2;40:5)t Lt L & 4;47:1).° a2 b1 2 R g C
(te.37:2)._. €, ° g gte © - (20 € )),C 3 & RE &3 Otz ot
L a g o =@ £, °© =& o - OtE (ke 15:2 4,7;20:6;29:1; 36: 1; 37: 3; 46:
°R L EES ° 2L oz 8t ). ° Et =zEL ©°R31 & C a
R XVIII g ©° L BXX .[T , L & £E° € Gt E B ki ® C
1935, &. 52; , 1985, &. 124, 133; Ea ,1990, (11 €. ( k= 27:27;34:12,19;46:1,2,4,9,11, 13, 14).
®. 318, 323, 337 339, 434]. ~ oL 1 Cervidae -t © (k& 36:2;40:5) & ° 2EQ
® € 2 2 kR ©° g - ® t a @ a L . b ©°-
o t E 2tECE?2OE E°°CtL - a & L (18 E)eae © -
a &3 E © a E B1 b RBr E° 4 Bz G 2 (La 16:4;26:16;29: 3,4, 30:
kR ® £ € ER L[ - 4;31:13 15;46:10;47:21,24 ).. © t
E& ,1990,=. 306]. , & t a - a pgo a & & OEtr £ €
° g E° k= a ER°ta Bz AL B a (79 € )¢ R & k R -
L Bi[ &t , 1995, 2.126; L , 1998, ( k. 25:19;26:8, 20 22;34:14;35:8,14,15;37: 4, 7,
&. 242, 246], € e E C € @- 39:9;47:18t ). .2 £ 2 2 L ki -
+ a L &° ,EE® - © @t G, © t k& Lt 2 ° tt
E R 2 . JEE - ® - @t G2 E @( ke 16:6;22:5;23:12,13, 16; 26:
a a IR E 2 3ECL L - 7,8,10 12,19 22;31:8; 34: 15, 18; 35: 14, 15; 37: 5, 7;
a ., E © °zt t o f° ER 1te- 47:3,57,11,12 &2 29 €.)., Lt
LE 2 @t gz . +&#°, 2001, , ,CEC O Otk ao , OLE
&. 240]. ,eE CEa Q0L @ L & £t t £ E° H R.~ 1 -
L 31 Et =zEL L o & k- &t C R £ € o R.7z,C
ek ¥ B 2 , g 1 g, 1( £223:12;31:8)& & £t 2 @€ L
e 2 £ °r b a Ee @ o/ T a Gk & a a o -
° i e z° t@.° ©° gk - S ®ECE @ TLE© 1t 1 -
a a3 ’ £t -8L° £t 5zt o - R dE 2 zkE° 4L L & E L
® E°®4+ CE°% = ® 31 3 EE @ EG (ke 27:8,9). £ ¢t
&° EB L°ez/° kit © E°% = £t E° ¥ 0 a a g g° L
a  Cervidae © - @ a £t ( £°.1,2), #ELE £° b (k2 27:3). @ L EaCE @
€ o t [ 1(& K ’ £ -8) & ° 2 kg, £, @ E EE?2-
E°c &2 E©°% = € 31 ® C a £t o, 2°C 2k G (9 a0 k-
(ke 15:4,7;27:9;37:3L ). "RE &8 ©& ©- © Lt (te 36:3). L ERe € ,
(A @3 .7 K & t °& | + b - tE2 E = &R (Cervidae,
ao °E t E° & ©° kb ©° o).
£t E © kb 2 Cervidae, ° “&E°CE 3 € et a .
Ee Lt 1@ E t ° tot t k& ( La. 23
11;29:7;47:2). Eobr (k2 23:11) £ B
L _8 &2 B R E G & ° (3 €))
@ OFCE R °© t o.
® L a CE LEE R1 k£ ( e 26: 17,
1 ® a BirtCEae B - 31:7,16).° 2 1 , K 4z Lt -
° [ N |- 31 a 1 tEeE - 2 °© ttaet €2 £ O, t BC E° ¥
2 &° B &R Ot L ° gR L L 2 a E@G E)ECE B1 92t (L 16:1
R E[e. Lt , 1995, . 120; — #E  , 1984, 3;29:5, 6;37:16). _ 1 # b ©° ®
£59; ©Cz 4 € ,1999 ,# 153].7 CEt =zE = 3, € & &3 EC te € 1 -
L ® R LE° £ RBRa 2 B &R @ B %2t EL2E a ga , & -
t ta ° °E a H ez ¢t o¢ © ROz & & E2 -
2 & a 1x° g a a g | a a - 10t t tOC E B &° LARL2E B.— -
Rt ©Lg R 0 °© 3 E.7EkE°H OF © g & 2 2B ¢t L R © gz
a a 3 @gtE ©° - LR31 &+ tz T gtk [T -
@ E (16 €))._& ®%® ©Et  ®ELO, 1997,2.94,98]. " E & L E L
a (142 €) ©° & 1 £ , & - t b a EtLcC ER 2 (te l6:2),
£t o o a o R a, a 2t 2 %a 2K &° @-
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E." " - ] @ ®° Qe @ Et =& ©° 1 2 a (=2 @, t -
ER° + 2 | RE + . o o O& SOk et 2 2°  t° L
2 t °CC & 1 L, te 2- (ke 26:16;27:1,3,8;29:1,4 ). 2k £t -
E &, £t 8 ¢ o a 31 e B L ©° & a R 2, € 31
£t %g@B €E.)~ t bi(te34:16;47:3) ©° - [ ° te t a -
® a L a E & E° E t t- EE @- ®E @ ( ke 23:13;27:1;35:14¢ ),
° Bi E t gt L © (° G t t E E C Ct =Cb .
( te. 38:15) g ° 2k0 & ECE O E - &, E E e 1 € k-
e E2 £ € - ®E 2 t °E Of kbt L ©Ot-
E° & Eot = N a t a £t t E°c®k?2 &z [&.—- -
o, ®C , t & te ©- 7@ €,1982,2 25 26; t o #EL@, 1990,
oz Et 2k ©°CE © a — & @QC & 166] £ g €& @ £ £t -8 Lt
a cao @ o ° e € , - a  tEal E E EQ.
oo R @t L] LE ,° - ° Ra 2 Lt (= R - £ -82-
®EtJ, 1994, &. 65; ~ #Ek@, 1997, £°.50,1,2]. , t° t b AGL. Ee @ ®
. atp © g © @ ( 1 1 - £, e ® (G
2 @ E £ R). ® ELO R ©° - b 2. L , 1995, &. 123] E E B3-
2 E &° aE O 7O & Etig £t ©°¢C [ & €,1982,& 24 25].7 a -
®° a eE ©°°%z.T £ °g - @ %zt B( Le 34:16) R EE -
L ® 1 ° R 2 Gt oo - R &° Raaz 23 ¢t R @ Eka
o t 1 & ©gzE1 2 €7 C R °x EC ER °% QGgE° 1z .~ kKR
® EBLa 1 O #® EL E @ °g t Rt °% R ® Eb 1 2LCEatt
(ke 27:4;46:5;47:20). 7 L te © £t € - a g g ©°C &° a ¢ g , -
ER° R a, - £t -8 ELtE ©& ®E°CE t RBi1g° 1t t °R
2 t° E C 31 t e C - E°c ¥ ©f [ ,1949,2.16;— 1" & -
Re Bt ©° R t°% B ( ke 27:15;31:15;47:21). € ,1982,2.24]. © B £ B a a.
°© E°% @ Ebr to to - EzE © t o ® 31
2° L gt ©Og , ER 2- 2 EC . CE=& R R a
& #E °3 ©Otg ozt R ( Lt 26 @ £ E E)el ’ t -8
- ©° &° t £ e B L 2- 2L €, 2 2- 2 EE =2Caze -
R Lo a L 2203 a. t E° 4t & a 1 t RE
£ 23 .7 , E tt t Gzt al( ke 52). a ¢ @B £ 1 ©°3 @&
( t € £ E EB)L B & t @ - R,2 R e k £ EQOCEatLL 2, ®-
® Ltk @ b b ° 1893, tExt o t ttor 2 & -
®. 589; " , 1949, 2. 19; Chmielowska, 1971, s. 27 & E B & -C & [ L , 1995,
31, E &t , S ©° Lo gE ,1978, & 39; =116, t , 1997, 2. 359; + € ,1927,& 294
Brzezinski, 1980,s.36,38;— 1" & € ,1982,#.24;~ - 296t ]
®, 1986, ®. 39; . #E , 1994, & 152; ~£°L , 1993, & © B t bz , L E E C
®.18; ©, , 2001, & 119,122+ ]. , a tg © Otz % 3 R ( &°),
E G R &° R E 31 g &2 - LonR, L& R o #E L, E LI
a tg° B[ ®EL@, 1989]. ~ ° £t -8 &2 ©,LCE°, E DRIz .
L b L o2 (La37:2)L beC ze - - °© gg tE( 2€ 0 ) L Otg
RO L 3LE, k3 22 & @& L Lb- RE t°R, t EE g & + -
Eatl. £ g B ©°% B o & °© t° t . 1 t%® ¥° R | £ -
Gt 2E °BE R 2 ( ka 26:23;29:10;35:10L ), EEL: t (t=.34:19;36:2) & -
Lae ° o E =& € E 2°R) @ € (ke 27:4,9;29:1)t°L
(ke 29:11),C ° & ©°C L E E - E©° Ogftr 2 E( k. 16:2;27:3,8). ~ E-
E1r * a a te [t , - € t Lo 2 tea ©°% 0O=
®EL @, 1990, 2. 160]. — 2@ E1t 1 1 ® gt ° L. 7 a2 tg° R #° R
tE  EEzb ® a tg° B #° B E- EEL t 2 € a g © RBEC©°
13 @ ECGL- ®Et °xEart 2. €z - B LE & £ L °x kE a-
2 °t Lo te€ 2 E B,E2 ©° gz 1&g (ke 119:1). _ -
@ Ltet ©a o E = E, € La 1 € EE, € ga 1O 2
°©o ° a GLEE E©° - Rk, ©°& Gt & ke bt £,
+0 °agt 3. E t EE - #° t[e. €°©°&Ek@ 1971, 2 176;° © £ ,1985,
2E kRO, ga, © a_  ER g256;, #E,  © ,1995 % 166].° € o, x° -
R A a tg° [: #°L#E @° B, -
t £ E B R E°L BL £ 23° L ( La
I TS E o —— i 119: 1), £ @ t °© OozEazt 2 Et
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72 - LT -6
(ka2 119: f11). © ¢ , L 1 2000,2. 92+ ] © B £ Rz k& e £ -
(ke 27:4) t L - ®EL (ke 119:110), LGt R o© 1 2° L7 2 g -
LEet Ree B t-Heat °© @° 1 & (C 1 k@7 ),"°L ,CE (T ‘LT RB-
L ot Rt 3 tea to & -VIHI ( e Tt ) RS
&L 3 & k£° 3 ao 2 &t 2° bt L t° Eat CE°
(ke 119:1V). 7 € 31 a 1 &0 tE- 02z , °gt ° t+ & & ¢t ® ©
2k ® ® G AGL 31 © L1t 015z [TL°Q tE ,1999,# 128,134]. "°t , E t
Rt ® t =#?° b L T R ag-Vill LExE 3 ten a-
Tt EEE EEt- °g £ @ E, 1 2 foa & ©  (Cervus elaphus) #t-
tz © O t° b . 2 g0 R ° £ -8 - t & 02z . °gt o k g t° -
o & B.7 kel 203 £ ©° Gt =2 Il 2° t ECE 008z [_AR -
2t 2 E ( LCEzk 14 ° ). Ok , G ,_AB , & b,
<€ te & © ot © L L 2001,&65].7 IV . N (A3 te t
°E 1 Lot 1 &° 1 kg, v ©1010 0258 [- 1”& E,1982,&30;" -
EEA o0 2ttt 2t° ©°9°g g- o E & G 1999, . 114], £ o -
a J& . g € ,1962,2 10; £ =&t - L 2E @ L 0,06 0,07 & 0,15 [ 2 -
°© | Lo gE ,1978,293], @1 t°g ©°C , 1992, . 114; Brzezigski, 1980, s. 33]. og
1 a (| £ @ E 2 t° L ten a 1 © k1 & ¢ & & @
o ® o - L2 °© t & F g°BO -~ o© E [Palade,
a g L. o &2 E ©9°g ©ag 1966, fig. 7: 6; 9: 4; 12: 5]. E B £ °R
t & £ ©° t a  t o tt 2ot °r R Lt o £t B te
ER € G BEOF 98 R £ ( &° L - 0,15% 035% t 0,5& [Hruby, 1957,s.191;
2 0 1 2t o £ [3° ¢ B- ° #° tE ,1979,2£90;° ©t ,1985.2256t .].
te ). °C t a g€ 2 g & ©° t | ® & + tt
2 £ &° ® E ®k° @ , EL t® + °gt 3 © t° @ ®° k -
(k2. 46:7),E2 o0& © O ( ke 119:V), E TC R E°© t + tt
O gt° (ke 119:VI).7© @ ER°Lz © R ©°C 7.7.St°QtE B .7 t
2 t° EGLE a2t AB L ® OF k- AECLCE?2 £t ©°gt R te t £ E -
R EOR[ E &b ,O 9, Lo gF ,1978, E Exztt 2 , . . & & ER°
&. 55; ©  ,1893,#589t ] C Rt &- G2 Lt te t ozt 2 a
3 ° CE ta € [ & G L oo gt £ ©°C £ B t° C -
&€ E ,1980, % 188; © @° tE , 1979, Bt t° L. ©°gt o 3 toR & -
2 .90]. 7 ° £t -8 @ B €& ©° Egd & ©9° 005z (007 = B £ )
toR (£2.30:8)( %ot &t & 032 ,21 L - °gt ° @ t° 0,07z , °gt
+ 2 Rz k 0,1 0152 , 42 &£ 03 © & 0092 ._EL Lt t° LER® te -
& ). k L ® L - g € 2 Ec ¥ @ g - a
ao o tge © o © a & E B L ©g [ £ &b , S o
t° b [2. o €,1962,26].7 € 31 £ © gE ,1978,% 39]L £ t° L -
1 [T T B A & £oR ( Lz 15: 4; 26: °r .7 ®© t°Rz £ 1 t°t
15; 27:5, 6; 31: 12; 46: 5). °a LErE b - a € E° € te t ° G
t :0,15# ,0,192 ,0,20 0,22z .- 2,4 ©L L ® a0 fp ®E © Gb1 oo
t a o HLER © Lo, & . g € ,1962,28].7° k=& Lt & -
. bt ., 9t t° ® ERC  LECE- K a A CR t° 2 L %z [&.
t ° t € . La , 1975, . 68]. ~ &° a b E toR
o LA R &t° € aB & L - ©3¢ totor 3 E E©° % &° ,
Lt &1 € [ #Et @, 1997, 2. 55], @ & © I B tae € ¢t
ot t oor  xEk1 t° iy t [. #E, CC a tEt ° t e o o
1994, 2. 153; L o ®EL@, 1990, . 167]. 7~ & x° 3C =& @ L L Lo -
® bt £ a Ea& L it - @ t°R30,1 0,122 (0,1 ;0,12 €
a g @ toR, @ £ ° o L £°). Lt te @ t° 0,14z .
[ 2 , T w7 £, , ,1983,&.17; — t° g t°R 4L ©° L 0,03 0,052 ,
R, < b 31,1989, & 103 104; . £ ©@, 1993, Lo ] 0052 .~ ©° R R
& 61; AR , Kk , & ,_AB - ¢ ot 2 @ Bt7.7.Zt° @ tE t-
, & £ ,2001,262, t232,1].7 L & © 8- 0,052 [TL° @ tE ,1999,#. 128,134]. -
®E  Lex® ttEae Rt 2 Rt ©°%0 G £ , %zt ©° @ t° t R -
ar 2° tg 1t '3 B ©°% B = £ t -8:01#% ,014=# ,0,15 0,16 .
ap (= 2 ,EC £°, t° t - t- 2 & a o ¢ | €
t ¢ ERE £ B ° ¢ [ ©° t,° - & LOC &3 ® 12 [ . € ©° zELO,
®ELD, 1989, 2. 33; & G 1996,#.25; & € 1971,#2184,— t =&E |, € , 1980, &. 188], -
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€ Rt & ER° E .~ &° )&° 3 a gk @a° a ¢t b tor
& ta t L ® t b Ot £ - (ke 119:XV) G ) a  k ) ® t
@ t° k , @ aetCtao +©° L, g3 2 o o , &°
E° @ ttra °© tta E @ = - & ©CtL 2 & a° Ltz © £t tog
EXIX . © ,1893,2589]." & o - GG t( 062 ) ©° L.t &2 0L
t°R (£ #E 13 Et) e Gkt ©° - E tte © g © a0 [F Ety te
Lt Ot E RE [ g €, | g € ,1962, 2. 8].
1962,2.8]. 7 t ERit & ’ - - € 31 [ 1 L Exb R &° B
£t -8 t Obe £ t°Rz € R , et R1 t°. 7 € a .
& a 2 € Lo R - @C (ke 15:7) £ RBg° B t° t EO° -
° tt 20 %ot a, G t =& . . E € T -
°gt ° £O ERO , @ & E°4 a a (k2 16:4;120:1) t° t
t £ .°C t °z R%, ° Ot Q1t2 @ t° @, © =zt -
E E G 2tz © %z, =& , ©9C- 2t3 ag € 22 ke © L 31
E R t°oR. E &° t° t ° zE - te L 0. "2 tea
I I t 8 ° .7 k € t, E t t b € @
2% B ARSL ° B a 01 E RBe g @ €@ t° t °o o a
E to;2 E t°:;3 E©° - € ( &. 120: 2B) . (N
te ;4 a k t¢;5 a £ o, a f (ke 120:2 ,7).° € L ® t -
G L °© 31 t° 01z, L & B, & ® a a a . Eka 1 LE-
°© Bt L ER°E Et B G b ,EEx° - &t 2 &8 B £ B @ t° 0 ( ke 120:3 ,
3 [ S % gA £ - T)._ bt Gt °t & 1 &t @
a R.~ , @ RG - t -8 & HL CEO ©°gCeat(tel120:37), € @ -
°  t°rRzk? E 03& etE - R OCGL 2 f° ¢ .. L, t° t H -
@oL ga . ® L &2 B €0 ©&EatLiRC + ° %E -
® gk ( a 10 z° , ® £~ CEE - , b a
9, 6 &° ), t -8tz © Ote , a @ Lo °xEa ® L -
® , & ( °C £ B) t°B. °© 1 - & @20 °o L4 CE°2 .7 -
) ga R LEzb R °¢ 4=zt £ t° t at @ B, K-
&®©° 1, @ Sl . £, e’ £t -8 & 2 G 2
e b 2R t o @ - .- & &° t EEL Rt t
1t R L to 2 a g (ke 34:17L ), 2 &t ga, kE K
g2 b (k2. 119:VII). 7 LE © ;4 & - 31 .
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T L ® R1 t E E B 2 a a g B @ B 92t (« ©t-
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b1t b Gt R - t -8. - & ©° t ECLE o ¥ ®E°CE ta -
o g ©°@ ette © L ° E& £ € at o EtE (E & E-
o zEL1° t@, E L EHE (9 - )& & E tLeteEt ©orgtL @ E-
°© t © & &t g - £ -5 , , @ ® . ©° E t-
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[Mi kiewicz, 1961, s. 280]. & #E Bt £ & Lt £t £ b1t ()
t T EE L 1.7 ECLE tt t ® - R 2 1,EEL = £ Rz
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25 @ € Esox lucius cleithrum 70 1
25 @ € Esox lucius maxillare 70 1
25 o E Esox lucius parietale 70 1
25 @ € Esox lucius costae . 2
25 @ € Esox lucius cleithrum 72 1
25 @ E Esox lucius postcleithrum 55 2
25 @ € Esox lucius parietale 55 1
25 @ € Esox lucius hyuomandibulare 70 1
25 @ € Esox lucius supracleithrale 80 1
25 @ € Esox lucius articulare 40 1
25 @ € Esox lucius ectopterygoideum 70 1
25 @ € Esox lucius axon 2
25 c € 3 Cyprinidae operculum 1
25 c € 3 Cyprinidae vertebrae 2
25 c € 3 Cyprinidae costae 13
25 c € 3 Cyprinidae cleithrum 1( 41
- )
25 c 3 Cyprinidae radialia . 2
25 a8 0 © | euciscus cephalus quadratum 30 1
25 a8 0 © | euciscus cephalus ? parasphenoideum . 1
25 © g Abramis brama quadratum 50 1
25 © g Abramis brama exoccipitale 50 1
25 © g Abramis brama entopterygoideum 40 1
25 ° Rutilus rutilus coracoideum 24 1
25 oL 3 costae . 42
19 €  Percafluviatilis praeoperculum 23 1
19 €  Percafluviatilis praeoperculum 27 1
19 €  Perca fluviatilis parasphenoideum 30 1
19 € Perca fluviatilis operculum 1
19 c € 3 Cyprinidae app. Vebberianus 2
19 c 3 Cyprinidae pharingiale 1
19 c € 3 Cyprinidae vertebrae 3
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E°.1(C L)
19 K 3 Cyprinidae suboperculum 1
19 K 3 Cyprinidae costae 12
19 @ € Esox lucius parasphenoideum . 1
19 @ € Esox lucius ectopterygoideum 42 1
19 @ € Esox lucius coracoideum 53 1
19 @ € Esox lucius vertebrae 1
19 @ € Esox lucius praeoperculum 1
19 © g Abramis brama dentale 43 1
19 °k  Tincatinca supracleithrale 38 1
19 °t Tincatinca supracleithrale 1
19 °k  Tincatinca cleithrum 38 1
19 °k  Tincatinca cleithrum 1
19 °% R - 53
18 € 3 Cyprinidae vertebrae 5
18 € 3 Cyprinidae costae 2
18 € 3 Cyprinidae branchialia 1
18 % R - B 5
17 c € 3 Cyprinidae costae 7
17 €  Perca fluviatilis parasphenoideum 30 1
17 % 3 - B 16
‘22 Eg @: 205
E°.2. 7L Qe & RE ®° tE° £ -8.
b So & Gz @ % ~op
2ED
€ Esox lucius 20 55,50 40-80 &
. @ Abramis brama 4 11,10 43-50 &
£ Tincatinca 4 11,10 38 &
= © © Leuciscus cephalus 2 6 30&
o Rutilus rutilus 1 3 24 ¢
. €& Perca fluviatilis 5 13,80 23-30 &
.E 3 Cyprinidae 53
- % 3 ( E , 116
© t ©° }E )
a2 Ea O 205
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Gautier, 1984; £ £, 2000)). 1 0z & dae & t &2 &2 L



rrr—

108 - LT -6
Ea 12° E @ OBt t°%k 233 E ©° 1 2 £EQ0s &2 ® -
e EE L. £ 1 B & © %t - o©a 1 t ok =z 0 ¥ 2 13
2 € 4 4+ 1t RBr ©E - E ,2° & & tA4¢L
a ® E ® O o &t tat - < g E a2t 0 4 ER°t £ S
2t ® 1 G & G 1 °3a - E Eattzt® £ © © g ©° t RzE°
&E ke € a °Q 3.
ot t 2, € ER°t At Bz k-
et 4+ b1 b Rit -~ t 5 L, 1 Ltz E & ¢t , | -
Ekot@ ke € ©°°CE LE E° 1162 a - 1 t ERe 3 °E -
Ez O, t C B1r E© 70% E ©tz & C- £ a2, t 2° tite o & t 2t @
t 4+t b Bi( £°.1). 7 Et &CL & ®° tb 1 t° a |7 go °
£t £ © o 3 2 °xE 1 Oz R ® L g E @ L 1 2 ° B ®E -
t £t °C tCEat 2EC € @ EtE .~ -t ¢ ;o £t -
€ RE CEt t%ot € +2 1 *HErt O 4  ERe R .~ °
Ee©° a g0 E R ® ® 21 @, a .  tE© 3 r’ G £
[ Eo & RP ke te t @ € 1 bt R, &2k =zt R iz ®
t R 4+ RE G t &z° ® t tLE R , € 13-
( £°.2).7" ?,t a g RE G ko t ta & ,° % & .7 -
CEatC a a a a¢ ,2a& © & £ & K E R 2 E @ E © -
70%. .2 * =& o 4 o + 0, tGae & ©OC 1 & £ 0, ® € 31
e EQD & G 1 & © Bt Of & a.- o E £812 =&
a 2 ,°F% tizt t. oz & Ea& @ a1 b1 2EQ & & t
E t k° ® & + t & &° Okt © t a1 K
E z°xE 1 O R £t E - =&t oz , ERet © R -
E Re € °© Ez Pt £ ©°3 HEEE2O 3 E 1 t Ri. t ti
( 50%). ° RF =& E C a a a oa R+, te © Rt € -
&E t ® 20%, & t E° G - b 2 Bt 2 b °E,
oca & a gk (225%)."7 °CE ©°Caz O #°L 4 g °°%° 2 k0 E B RG«° -
°F t & & tCGg, R+ 6,5%( £°.2). LE», 2 ORE 1 © gz t © ao} f o .
€ 3 o t & KX te t ©°¢ [ @3 & .7 ARE @ 1 -
R 1 :4,89t19. tz° E& Ot i1 ke G Dz @ oa [ 4 £-
t (K% 2 ko RE E L o a ® ® 4 °1 ¥ t 31
Eo a @0 t g Geae ©° ,C a of < a  go € .
E ° 80% k@ e0e C 3 BE Gt 2 Lt & G ERC E £t °Rg
R @ , L a tg° R Eaztt zE©° a F C.
E o ks & G 21 t o T ER & G t R,k t € -
2©° kb, #te b b AR B EE 1 Rt RBiEEE 1 31 JEROE 2 B R
2 E t. RN £t 2 & - € 18,9¢19.
£t t zEt0 £ t £t ° R - 8 E %z =& G Et =G © 2
&€ © , € 2 & t L1 (GIN | @ &E©° o a °C@GCE B,C R teae tot
OBttt 2R @ kEE t o ® b L ® t°o ¢t a ke E -
€1 Rtae E L 2 B L, , Kk ER ° EC ° & t.
2t ©°© B LE O L. - 92 Lt Lt (GO | R & C -
“gtet Ot R4 t+ © oo RiCa 0@ Ri £t Rt @ B tz ©-
@ L 2k03° L 2 & B &t -ttt 21 R € a
B1r ©° 2 € - ° ® - 1@ . E -
® a ® °© & & ° , Lt t © @
2 G ® - 1 2 ; 2 L 2tae C o + ti & b -
£t ©° Bi1 & kb o a o ® °og & t gd © €& kot
(E° 6 =& ); o .
° B z Et & €E° 812 =& - € , 19 1 2 &2 G =
, £ E R, = & € o a °r &1 tH2e, ° 4 t,
° gt -2 C o a o a 2 E @ °© @ EE10 12°
& (€E©° 18 & ). T b baEe bttt ® o t 4,
= € , t zGt0 £ - 8,9L19 ©° Ea OC a a a a ®-
+ 0 , 9@ bt LECO ° B1 2 Ede - 2 ° R t R L -
® 1 t ELt 2 ©° R1a2E°- & =21 K Lt g, © ] &2 0
1 °© 1 & ER°, £t E tE© & ( E°.2).7 ® ®-
tor S & £ t =E Rttt R ©°- ©F a a a @t t Eateo -



o 1 109
+ L (15%), Eet ©°€2 & 2a gt & & a1 e a tp ©° -
(133%)t &° @t L(11,7%).., €, t t 1 £ G a a a &t CCE

°a [k 13 @ BE GG €1 R & ER @ & @ tot, bt ©CCh + L1 € -

E t 22 120( A°.2), £ ©°Lt - R B ,E et L) EE LK €2,
E° = Ez g° & t, ©OE?2 a a , b ©° ayobat o xE?@ O t

®E tet £ ©° g ,&C &2, ° (?) koL t & L (9.

e £ &° @1 C £ R t St 1 O& a tp © -
Tooe @ , @ ® ® t %21 O Ri1 t 1 ®° tt
© t E° k2 ’ t -5, © ©o. t -5 £k ® & €

ok 2 kEz £t b O a t, 2t ® t ta R E & @

Er Lt € , € € @ °Ft ©°¢ a a aaf ¢t &t © ©-

R¥ 1 B © 2 zE° a - ¥ t- CCE ® g C Et R

E CE 4, R Eat © ERCL 2° ttet gt ©°¢ga & a zE | -

E R € 1,,9-,11,15 & t - t , Eg° © ER 0 to Ot A -
° t 14+ 20 E ©tz a REz @ ° & | a g, , £ ° g £ -
g1 g~ ©° eEEIE 2 1 &©° t @

LxE 28 a e £ ,t tEC° & @ - o ¢ a a a 3t E ©°g,

3 & ° & hi ] T A & kb ©te g, #°1R (53,3%) £

£ @ + B 2 E t0. & B (65%) 2 A& 2@ £ . ©° B &z kbe -

- 4, E,Eat © & &2 & E- & ©OL 40,2% E° R &

t & ER°L @ R & @ © i, t Bir( F°.42. E & € g 2@ -
EnR ® 3 ¢, o ® t- Pt CEC te, € R °% ° Bg -
e E 2k g L 21 L & L o2 g =zt £ B k-

&€ © b ®  te- Br._, t ER & ® -
E° t te b &Gt t o € R1 ® ° t 1 Lt @ € tt,
EeE t RE EGLE 1 Br & € . ga, © @.
G E ,EC & 1 G tatE - ® 2 € E° 31 ® © -

Er RBra € L &2° t -~ £t 5 ER * 0o E°kOe ta ® e -
, t a t ERC 2 R & B 2R g @0 t t @ Gz © (e @
c B R L ©° t & & ©- t €2 tog tz © & RE G R

R1 1t o fF t, ©°2 2 2zt ¢t ® tot ap Lt t R. ©°-

gt t oz zae HIE% € 19%Caz 0 t © ° R, ® L3t

2 . ®°RB1 L B, £ , & EC &
-2 °© t & € 1 tE© a pa- ° R & & Lan ®R1te Ri° -

°© Rig°zE1 O Rr t @ - & @ 610LEC © ( A°.4).
© ( E°.3) R L g °% B3 13-
E Ci1t tt €° a go °Ft ©° ¢ - et 4+ b1 b Rit -~ t -7

a a a ¢ t 2B £ B & C JEkot@ e CEC°°CEEE 2° b t -7

1t E° 2 € R 2, @ , - E° 1311 a Ce 0 t Rt € -
[ T I ® + t ©° ®E° , t- R1 E° °© t R(53%) E Otz O} -

t °© € R & € ,E2 °R Rt t a ( £°.1). 7 Et =aCtt

t 31 o ® 2° HE.TC - g t £ © o t +t1 £ -

°r t o °© R1 & QzE° R1.

tr, t E , £t t1 ©° & gt ©° & t oR- t 71 C t g & 0

keat © H 0=z & ,E02 °10 & & @z & ,EE E° -
b 2 2 ] gt e , E ®° , EL 1. "®E° t ge © Eat

& E G a a a aE 2 L 2 i1t RB4( 2 2),21 2 G 1,

CE ¢t & &2 £ CEC J-°LE t EL ° g& t- t, € 221 #0707t deae t -
GEEae @ 2 ¢t t 2B £ B & t =6t0 £ g C & Bit a B -
€ °Cra & a af tet £ CE R oot t LIEE L © B, te-

t t £ ©° RE+ t ot
E L©° RB1 & QgE©° & L & &€ ©° - e o . o at)
¢ & 0 € et k. i 1LE® 2° ° & @ gr  Le°

€ , (GRE:? 2 EC S RE Lt 2 2 b R @ o a }ay a [ b1 R-
4,8,9,191 £ € Bt ker £ 2 E G ©°Hg 2 RQY=zCE 1624 @ €Ee 9
2 CEa@ Ot t L Of a a a  aF 2 L ). 143;_26 a Ez O( . K°. 3). .

( £9.3). k2 B B bt °B B ECEL eae t LBae Lae fi £ . °t R
#E° Rt 10 s Ed& t t, € Rt E Ri Gz 1t R1 o ay, 3 €
E B G k& , E t ® &t o - a g0 Rp L °©z R1€E B1 K



110 -, e -6
£t kK Bi1Eae Ot R4 Lt £ t FE & L7 b bzl a @ 2 t-
[ [ E , & CGazkiCEE 3 ®E @ & EROL R °C Eat
’ t 7 °C Ee € . Ito tE 12 EEL ©E ,CE 3 & ©-
& a4 @ G + b1 b 31 ® - e EQ & g ° Ri1t° 3Lk
° tt 2 © & EQE R E &8 & t- 2 1, ©° 31 Ot & 2GL L
t B £ ©° tig® t ° @ Ot € t °¢g #ELe ECG,,1,2° Rz -
4+t 2R3 tizkCE .- © R °©- EG.,,2t2° R ©°C.
£ b1 b g t © 2t L r’ k.5 °F t © © &° ®
& 2 tbae @ br o1 GE £OL £ € 4 , e € a ER
1 °3 zE Fe € . tEOL £ © o Ei146° ._ & -
bt R (I | Br & € ®°- & t oa pELIEOEE LE ©° 1 -
bt £t -7 2 B1 1 ©°32a zEh tg & E Qete 2 BiEae 12 t-
ke E E ©°& t € 0. &k 2k, 1 - °p E ka 1 & Lt 26 =22 -
E t ot = ® te t E°- tt 2 BT & G E &° -
a g0 &1 ® °R1 RE E1t 2O 2 da ttoL ° t ao {3
Lt = E( A°.5). & =& Ot & o . E° #EF£E,,1 £ © © ®
2t ® 3 € , €1 31 t . ® 2t K 1 L b
2 Eu ®2° Lt k° EaetE a £t b1 ©° 2 1, E = ®EL L 4
a a gzt (E° 70%),C R & & Ee OC L zeg 1 Lei1Cte 0 o .
LERC © Lt ©°@ & Rtz LE 2 0 o a 2 ECE 15° . k-
tat. ™ & E B @ Eat ©OE?2 t 2 t & € °C PgEart © 2
a a 26 ( LE ). .+ Lteaet € - o 0S penis, & £ ° g , &k ©
R L ©° R E k1 & C ko £t © ©OFEk° . — Rt a .  E &-
2 € RE Ct. 2 3 °r 1 E RiEz @,
- ® 2 € €1 B2 E L - =& ® & L ©° g L1 2 [3-
t -7 € °¢g ° & L t 2 0, 2 @ 1° E° 502 .
ERe © ° € a a aat to k- t4 313 Gbe EEG,,2 t ©-
t e - t 5.7 tk° EO = - °r t € ® E° a -
E ® 2t t b t Ez O g €° 10 12°¢ .7 , Rt -
®R1te B1 b 3. (aa 2t o E © ek
- , te & L ®° tt t- O g0 tt 0 & Ett, , E° 3
-7 2 a z° R, t (G| Br 2 C ® 1 °E.7 ©° ¢t a £t & -
& E &t Lt ©°F2a a a zE | o 2 tt &G t©° 2 gE©° ® £ .7
€ @ 1 & t ® °© @ #t & Ri1Ez O k -
2 € Et 31 2 t B1 L1 t E °© t e O L CE 2
& ©°&, Eate = ° 1 t 31 °g RaoE @ E©° 4 . G G &-
6 =@ ° g 2 @ € 1 & £ @ao LE e EEE t o (G
E12 3 ©Cti + H1E B B, &8 EC RERE tito tE, LE , @
Eaet &B1 2 £ 0 & k©° o - , E3°L R 2 € t. 7t
1© zg © E©° 70% RE G _& CEra - ° t e & E°RE € Be -
Bret @, LE (e #+ #2L° ) BE E AECGEOE ©E. C o S & kK-
E R. Gt € o @ 3 o -
& °% a® ot 3 4 ER°L - ca | t & GO 1 £ 2
g © B ° FE E & ¢t ®E © Bk1 BE E tOt e a a Tt ®° b
® ® ot B °© R O b ArC t ot €, ® E ©ta
® 2 b &EL . £ - 3 + 7 € £ zCE -
®E °© t Er Ot te L i o a. € & a € & & K
®EL1 2 £ & Ja © &3 g Da E- & B E, ° a e 1t 4t
a t zE Q&1 4 a t4 °z 4 -
& Ri e 1 B Rz t2 t- R t¥zR #00B ¢ C t, C -
®Et@2 b ) EROL K REe&t, 2 - 4 BERCE ©CE ta 2eC,2 t ota -
° ot zE0LLE B E R & Ea &° - ® £ @.7° E E E B ,
t E tek t1 2R ( E°.5)."RBE € ER©e & ©C a° , kB3 © & O
t a g 2 bt xE 2 2@ ¢ E ©°=& ao ° °E a kR k° -
LE © a }pgo 3.7 & B 1 L1 g° LE, 3EL E ta o, ,  t-
a a 1 t°& @&E°C a +° & e b R -
CEae OC a a a ¢ ,°# tet tt 2L S , ERe ©
E ©°,C R ° & & ,EEL & - ° ¢ ko a o OffF 1t 0,
t2 bt g 2 t , R EE R- Otk g Dz £ EL.



©° 1 111
T &° a a 2 b ®E 2@ & L 2 G @ ®E © Eka o .° a
34 ERCL £ R otd € © € a - @ 1 t%%2 £13 t hiEz g, ,
Ez @ & E&® & H*2a Ea CEL 1 2 £Q,C 3 ER°CL °© REE ¢t-

° t, 2 € a g ® t- ° 4 + 0C t .
L & °© E a1 to Tt a Catet @ C 31 1
°C RO¥ T RY (i a [EpRo (-] Et a6t ©° RigE° L1

E € t a ° (23 x° 0 t © & ECE R &2 € &2 & ©° .

® AL E a a aaF g g° t E , 7 . ® t t © € -

z e €1 @ °Bt H - = L 21 [ € , okt ta O-

a a, (Y A ® t €& & CGEtbae € B
TG K r’ ® 2t - ER 2 g @ E° L L °Q0 z°-

#E 2 L R4 & ©°3 gz EeER - . eCttxEe t b1t ® , & © B
o t 2 L1CGCE , - 1 ®° b £t -8z G €1 31
, £ © a E b . _ e , - 2 € € ® &1 Je = k 2 L t-
° Rt t ° kK t Gt £ t °© t g t = €.
34z 2.1 & 12 & @0 a  b) G £ , @ , ®° tt
13 Et ER & ° ¢t - t -8 ® ® E° it
a a , € o @ ® Lt - ERO @ £ 2 & © Brz°zE1 O -
€ ©° R1°¢ ,CE R ® @ kROt 1 t Rr &% t, ©OC2 a 2 at t

E Re + & BiE B & € 2t b ke © & I s g

® 2 b @Bk ® b 11+ 3. =+ £ 1.

- ® g € , © ° a
et 4+t b Rt -~ £ -8 a 2 aE to 4 t (G| R & €
© 00t ¢t € C & B t -8 t -8 ©° & ® ® & K &,

(G 3112 a Ee 0 t Rt € - ® ° 3 1 a1 &° ti1.°0©°
1 E° 60% E ©ta °F 3t £ - a a g B E1 B & Gzt t
a . 2 B £t R Eo°% - t o2& a a gzt € Lzl t

® 4+ tt & © 3 & ekt &1L, & , &°R1, & B, t-

| 12%o,22 ©° obibexe &- 31.

E E t = L 2E2& & °C.

@ LiGr RBr a2 E zg © Eaet . ke L
+ t1€E B B, ©C 31 21 BE G
r’ 1 °3 ek ke € E R ® € g @ B b L R Ez -
£ 90%._& CGLe £EC @& ©° RBo%* - © Lt + L1 L 31 g°E &’ -
Rt a t #2€ Lo - t

a gt o | “ R & ©3a Gt L oRt I
Tt ot t de € B & G - &2 E t a2 E ©°& € B ® -
+ t1E B B1 B&tleg £ © g1 - & ©CE #1 Rt ® B & £t 1 E tet-

® RE Gt t -8ga e vt " - G 2 £ @, o ke &-
t 5t7. € £ ©° 2 € & L Lte =2 B £z -
gt E©° a g0 b g E £ ©° ¢t t E tt ¢t t °0 &z £ -

€ a #E (74L68% & ;4 - a g & et &
E°.6). ~ , RBE G Lt - € Er1 Br g € E o2 -
& E B & & CGat L _ € L & =&t ©9g , & L L1k & -
i £ & ° toe1t t tt EatcC a a a at
1 Ae € 12+ 19,2 +Ext R - 68 73%. € E & @ € o

R #E° 3 2 . t1 °t° ¢t © 1% % 5% 7 ® -
- 12 ER°L £ REat t o- t Eat ©°¢2 & 2zt 11 14%.

R1 &E © B 1 ° BRI & a “eto ¥ titaet t & ° R E1 R &

® 1 [ .. b 1 bOte E1 t £t € Eo 2 , t

2 L a t2°  Bi1 € Br 2 E & t- t ot& a a Ot a

t Bt © tpg° t E £ 2B ki1 & ( A°.7).

@ E£C t."°% =& ® L ® o - T @ , e € (G| B & G

o a ® 1 £ b - ER o ® g E R & @ E© -

+ ¢ , & E (G ® £°L £t £ 2 & 31 ot t@ ® € -
©c o Rttt ©°F tE B Rt t Bt~ &° -
- 192 £t R Ri1CE 1 B EQ & ELCE a a a zk to%° & t z-

& € R1 t EB°L @ R a R @ 2E © € E° &, 2° EQCE B,

g€ © , g °¢ #E © a REokzt L7° & kR 2 Lea -



112

+ L E B &2 E G G 1 t
+ b o a 2 I I Er b -
°b £ ( L) & ® (%] Lze
S f1E B B t [31t% & ® -
. ( %) © OEL1IE R R1 t-
R1. t t t -
2 t2° G OtoLeza ® g 0t
° (%) ©° RY ° @1 ki1ae
E t t . t ot t ®
® otd ¢ t t E° = E %
€ a a a gzt (o4& L( K°.8)
, @ & OC t b o .
2 k2 CLg, Ot 2°2E 1 O @
o R, t° a b Gk te tE
° kR 2 b ® E € 31 -
31 & Oz € L 20 31
2 ° tt 4+ 1t Rr. ~
2 € , E & L €1
E ,° B 12°2E1 @ 1 b
oz 2l @ 21 12 %o 1.
~o CE a a a &CE ® o ,
90% & 1 AL 1 2 € L ARE ERCL
& E° a.a ® 3ot -
#R1 L R, Gk © & & ¢t
@t2°O -t t , 60% ° tt @
£t ( E°.4). 7 a tx° 3 3 °B1
BI o aCE a a
o a . L
& a , L
34 ©300 E
to & 0, E e 2, L &
® Et ER°t & & a a Gzt © @
& t & +2 ° 80% ° tt & ¢
= Rtoo°oF £ E ©°%z % Lttt R
€ at, ® 2 Rt 31 -
© t+t ERCL R E =@ . €
CE o o a L aOCE
® t E © &t °F 7 t-
250 &
- N S K ® JE tet @ C-
[ R & € € ° g E° 4 -
2 @ ® o &R L R, &
R1 € ® tae Gzt © 2
2 . R °B1Ez Ot L -
t 31 E & °
2 L £t - 2 ® -
JE tet 0.7 T1e &0}
CE & ¢t 50 2.
Gt k , © ®
& + t
E € G- G &
% t L 2 L 1.
t 31 t &2 Hi1 t & £ @,
E R , ® t@ 2C Rtot RERC t-
t E & & t 2 &t Lt 2 Lo
& C R/ERE R+° € B/ B t -
+ 2 , @ to z° 4 t O
EB © t € €
t g @ € , Er b t

QD o=

®
R & -
€

a -

ER  tea-

CEae 0 C 1 b
R1a g Bt -

2 E & -

tz° B2 OC a a a at
t & € tt )°# L ,
E 2 a a af tat t t
a o R 3 ®
( £°.8).” ° o &, & -
t t °g° t €2 E ©CGr 2 t
2 0L £t © E° 8% @ CE° 10% ¢t-
1 t° g CE Lt £ ©°C 5% ¢t 31
(2| o 2 ® ,E tet @
€ g 2@ t (CC te
t et @ 2 0
. £ b2 -
1 ca & =2t S °f + b
** £ E € a2 zE ®E 2 o .
£, a 1,8 R, 13 F -
& bt R te © 2 2 R,
2 £ °tk& ® LECE 2 31 31
o & Q=& € t € &2 ¢t -
31 20 2 £@ ti1t £t ©-
3 t°t R 2k ® t K
°oa CE,Eea ©° t , ° ¢t 31
E°°Ctgd € ¢t t € ©°g t -
g, t °1 0 & & da
[ Rr & € .t © a ERe o -
® a g + b o 7o
a a gzt R ° ¢ & -
a a g + t LE 1
, L O tg © L
@ ko o 2.
Gz © tt
t °© @ ©OE °© }t © ®-

a -

B G ° 2

t .7 & = , o
ERE t ° t
B ° kK ° 4 & t Eea-
€ £ £ = 4 [Bartosiewicz, Van Neer,
Lentacker,1997]. £ 1 Gt o ,
t Gt € Rt EREL &° ta-

o % E £ E =& ao 3 t 1.

’ , t dEzt © tort =-
E E N T , £t R = -
€ a a a at E B-
® Rt ©EC t tx° E© -
t Bire°at1 0-
£ © @ t&x° -
E° b ER% £ -



o 1 113
t E2aC o L a ao ,  &® o .- ® 2, 12 £t Rt
t € a & ©C ° . R E & t L1 c t
a g t o E°e @ = Tt R & £~ 1 &7 b ® -
Gz © £ £ .. £ t °g° t- gt 0 g © t - t %€ @ 1 © -
L € RG 2 RPaEt =za& ©° te- 2 2E2® E © G, &b1 ° g t-
o 2k 2 ® . ° BFea + Rt ©° b oaE ®
“E° 4 ¥+ ER Bt E t R, t, g, © t € a a a
€ o t °¢cC Rtz Br e- 2 ._A°L 0 R1oa Btk £ B -
EG = &t oz Ottt ag o LE @ a ¢ ® t
t b @ R G © tt & t 7o Ri1E .
°F t te © t 2E © O &L°R, -& 2 ¢t R & L RE a
g2 E = ® a ¢ a a 2 at ’ t t or -
1t E._k t g ©° - bttt €0 R 2z t.7 & =
a o} t @ t bt RB1 © E 2 g , € , & €1 £ &k
E R t € 2 0. tz° - € bt ERE ERe [k t a g0 -
g 4 t 2Bt 2° b1, -t t- € GL1-O& ©3ptora t xEt1 E° -
N A S L&© 2 € a a . td. 2t S [ Lt 2 2 -
a aE . ® LE 2 L, & , & @ B1E -
tt o R >+ ER b ® o- 1. & & G ® EE B € k2 LE
E 2 a a2 at , t txt® t © ® € t ERE [ S ta | -
°By 2 £, E R ® Et 1 ° ER & 2 2 bt -
tzg © t t b 1] Ett 1 t- °tr °o 9@ E G t R1 LE @ a.
Rr. ~ , aoc R °F t t ® bt b o R 2. -
+ & . £ © & & 2 tg © -8 3 =+ ARtz © L o @ -
t b1t o E & ¢t ti CtLCE a a a x¢ € €t -
£x° ® ® . 2 F3 LCE @ - E & t R &° t & t , EEE 2 a.
£t °© gt ° roge g, & L O¢& Lt R B zea E & 2° tg, ,
£&° ® °F t °© o aEt o , @ °t o.
Lxe ® Lt Bzt @ ke @ E Egtr £ Ot =& 23 -
E° ¥ Ot -ttt , Lt + 0 bt & g t 2° L.
E = . € CtL C € t 2o - . & ©° € 3 R ,E L& t-
® £t L= g ©° a & 0 - g - L Lia t © 0 tx° 2t
R a (E©° b7 & & , t ta- ® , o a t  =&C t
° ., & , L | L o - hie b, 2 N R -
° L £ &2° L & K _E ®t- 2t CE t. ©°EC t z° 0 o ap .
° 1 G & € 1 t °R1 &€ 2 t t °r 3 O tt ERC  bExt-
+CE ® 1 1 &° L £t -5 E ®° daet Lt £ -7,
£ 8 t LiCE o R1 € - 2 t ot# t & ©
G - tt ® 2, € R1 R . % ©° Lt € e d 2 L 3
£t o, 2 b gtz 2 a  pke- @ 2 2 31
Bt 2ttt R R ¢t E t ©- Tt ® t & ©° & C € -
g & CEC€ 1 t 1 E©° - R CE & ¢t t °c°F t C , -
g L 31 a £t °°%g, - 22 ke © g EC @ 2 &
® , £ ° B Pz t op & t Br &° L.
t # £ t Ri1 4L € Et- B | € , ® £ LCE 3 -
E %z o o e b, 1991]. R + t1 b it CEt &L © -
2 2 b °oag ti1Gz 12t S E
& 93 gEL L °RE 2 K gk - e 4 2t 2 0=C & 0 ° 2t -
D @ °© @t - (S & OC t
& °% a® Lo z° @ =" 0 - & @ °© azte a .
L2 £ o2 E R , &€ ® ¢ Rt ap t £ £t °@ -t t-
00 g t @ &° 1 O 2° L , E B L & + 2 =&t -
L a g .—-E & ¢t R - @ 4+ tt 2 t °© ¢ ° £t -
R ° t & ©° ttz° a1 O - 2t b °onra 31 1.

R1 t 31 ® t © ° ¢ a - &° b t E & ¢t &  Ok-
a a ac , E @ ® a - t © o o9 @ &0 g -
CoF t & 2 t © ° t °© @t & ©°3 zEt £ °oR o
, e £ - @ °© &b L, - a Lt ot zogze R S 31 ar

1 Ok 1 1 Q.



rrr—

114 - .07 -6

€ g1 et 31 g€C1 & ©°C - 9 G®e 2 ( LE )L £ C a a a
E° ¥ tx° ERCL £ REazt + 0 =zC LCE B & B RB1(z .2° 6 a .
E £t BL BE & & , ® Lt Gt bt), LEa B t E R -
2E R 31 ® £t - &2 @ tae t + ti ®° E E GLE ¢t.

E o2 1 ® € 1 € z° t £ - G k , ° t £ &° t ° t -

£ .7 € , E t °© & bt aE?2 & °C E R £ ° E -

tE t bt a a € I T 31 3, -ttt , & + L
£, € 1, EC Lo, ® 2 tE G 2 2 ® otz Er1 & 1 t -
®° . t E° t RBEB € Ez t @t ® g © ot tgztE -

& o 2 & E L z° 2° L. &

- B1,Ezt a1 OFt1 RE ® ° E° L ERC ER & & R =& t
&1 g E°©° & .7 - R, - & °a gE LtoRE &° t@ & -
t E E €& RER tzr t° T Rt T | 1t £°t -
E 2 8° £ & ©°g - Gt E©° . t  A°LCE R1 1 o -
ta CEtL.” € . a v - 3 zEhate tE ©ot¥ a3 E°°CEtt € -
2EL R, & G & @ BAR Eazt, ©L = + L E B ® 2 L-
[ [ S ® &®E ©t ® & - °© [t ° €k 1 Rt de € RBE-
EE Lzt , ER tt 0 & - & Bir & E .7t £t o -
2 L t°% ©°2a o @ CEaz Ot *t RE ® 31 Lax® 10z tzxt zEHOD o -
@° L1, & © 31 E 2 L . L & ® Lt © & }go
- , kz - ER t € t ® kEQC R £ © ©°% & G, € -

RE° & , k£ t £, t ®t € E & te © t @ G ©°C1 -

1 O= ] °© 2t E & ©°L ° RBr & € € t Lt € ® -

° gtz tog 2 k@ t L °g° - R ° . g tt ERCL k-
£ . o R ©° g t ©°C top, ©€¢-
o € t 2 2O & L 31 ECLE Rtz B 3 £z° CE &-

%] a @ Lt g2 ©°° £ -5t8 - @ + 1t ke RE Gz ©°
3&° ®E £ bi1° B1 2 °© Ea - 300E & @~ ° ERCL B ©°C
a & .7 £t R = EB ®- ®° t & =zE gEC° B ©°CE E-1
o a ta ° £ & 12 £ @B ° [ ° 199t © E ( ° r 777 -
13 Rie® t° & ©°¢ & L °g.° L1 ©° | t o Rt = L [T #E L,
@ B E , @2 ;&8 .2 6 a ), O 2ELE, 1981)), 13 R 2° t -
oa E t & LE B & - 1 &€ Q€ ©° R:~ CREC®E T E R,
E E°H2CE°% &2 Cz @ &#C Lo @ @ & [ ©EL ,1966].7° =2 t AROL  t-
E° ©°z20 =& C a o ERC ER - o R € t o ®E © Gt ®2° t-
P ta . _ E, & E°9a2 €1 31 a E ®€E @CC©° 3 °
te1c @ °© tz° RLECHL & LI 2 ° B a Reg ©°© t ..t ©g
& ° aEQ@ 2 B a - g B ° 2B ©,_ 2t , L&, -
B 21 t%e a° R £ £ G~ ko = te € |, ° E &€ ( [ ©L , 1956,
1 ELEGa @ £Er 0 £ b1 L 31 - 2182), €& @ to (1L &2t [ °CGe-
o’ t 5 & ©°C Lt R . £°.1), , OO ,°  €,1996]) "Gk &€ ( [tF -
a £t E tE L Ri1EC - ®Et@, T t° E,° & a3 , Lt -
L @ ° L °0 =z°C L1 O @ , 2001 L — & £2° © ( ot “ -

° @t b1 bte. L R Aeeg - @ .”.,1998 2000%).

t tz 2 £ EoOH 2 g0 @ ©Og - £t t° 2E°°EtL Lt -
®° tt, £ Gt =z © 2 & tb & - b E B ® + £t E B & -
€ 41 2 0 #°=20, °©° =& ° - Je & + 1t Bi( A°.9).° °L -

t o o &k ek B @ 2 € RE CEL ®2° t@o e -
® t°s L 4.7 t &0 2 Lt 21 & e EQ °©C -

k R - £ 5 a R & ©°g + tt 2 € € a a a at | C R
® x° Lt E E G C 3 2 © 2 E O £t O A | FEL,LEED © CE -

® b B 2=z 12 & @ - Of° g °1 56 75%.7 & @& , -

a + L Otz & @ € t, € - CQOE°RHOD K & t@ © 120%, @
a0t 0 ©°g ek 23 £ 2.t t@ tE CCE o E° £t G R
Reozk # B1 2 ©°zgt © @ -
Lz o & a2k L, & & g -
2 o 2 _ 3 . ke G & ©°a gEa Lot gz €
“Eo 2 Lz 1 & R1 A to - 2 Leo 001998 2002& cLEOa LLQCE e
o[ Ri k2 E 1° b 5L8 kK R A o o 1998 2000 @a.



o 1 115
teR & € a b t £ ©° R € °r +@ & ® 2° t
€ O Ge , ELEAR 2 ° 31 - 1t 31 E E 2 ® .
ot t@ =&C € @ EtE .- o T , € , 1 °23 zE @°t-
Ee Oz EC 28° t@, =& © - , & @ g1 @2 L a L -
ca & 4+ RG1 € &% 31 , ° & E & Ltz &€ ¢ -

& ©°23 gE1E°°C Lo C R, -ttt , °© @t ©° z° 0, % ,E© & -

e LE 1 R, & & ° B t °- ¥ Bi1 & ©3 gk Lo, £ & ¢ -

B (& & t Ri.” ACLE L1 & - ka E L ® Lt a ¢ gEha -

® ® t E 1 °3% & € Ez - O&F T EE ® , tE° kot R -

1 E rtCkt 1 b, € a Er t- R 1 G © 2 4+ 1t 1,

o a ¢+ t t £t .7 de Lt t t = *=zE =E g , 1 X0
2 & ©° L Ea Lo 2E°CEL LE E & 2 L E £, E B 2 21 R tea
’ £ @ &% L ® o (3 R o Rt 2 ©° 3 zEb te t
£t £ ° 1 & G & ©° & € €E- - £ .

R . © t ,°¢t a t B LE &: a @ ft-
°z gt EOLE RB1E©°°CE LY CE r’ te ¢ g ©° ¢t & ©3a & -
aoy ERER € € ® t Bz t° t t °R, #°t Edte tE H1?

£ t I ozl E & Gt Eohi
, ® z 4+ a1 & 1 & b tE=xCE ® LE o -

tzr otz &° t@°zz tE ©CE , o e © bt -

® [ o k1 1 E 2 tLzoe - Lt 2°%°at1 O 1 t g1 € 3 ®

Rk o ® £ O & 31 tE©C° E ©°3 gEL 2 2 gt t &©°-

tE a E zE QE ©° RL @ t B1 2° L1°2 & g B.7 -

oz @ R. G o ¢+ LExb ® ® g a2 L ©°% R ©°g 4° L

2% 1 O Rt € t ©E - te & o a t E © &t

a € ,° &% ttazt I St - 17 2 g R[ © & ,1991].

tE1°2 @ ©° &zt ® + t- - EQxb ttae R g t 2 &

o R 2 2 CELC a a a 1 2E ® £ G © b + t

®E t JECE te b2 t R, ,EEG ®° t° t° t ©°p

® #®° Ea O0° % tiat L, &° E € a o t o °% t+ 9 t -

@ E R @ Eat ©°¢? a a at 2° 0 %%t gEC°E ERe & & . _ -

® . £°.9.7 1 CG1g° 1,E 2 £t v - & °C [ O af-

o & Lt ° RBF otk ®E tax® t € Gg & 20, -

a (kT 3 °© Eae O° 4% ttzae - ©t ©° k t &€ g, ¢ t o t-

o E° 40%. G £ , @ , E. 1 ° 3 aEt t&x° t, -
° | Re ..zE & E©° Or e - R t akr 2° Li1°9z2& Ltz O
grez @ € op ©Og a a, B, €& B , o R & g° -

. b, b °t Ez ©° R t Rt ©°t ® L Bi[ & L, & -

2 L L, R K i R La - , 1988; Lt , & 1992 1993,61998; " © -
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Py 1. _ kot E tetCG 2 ©2 ELIEC°E LD 2° LD &~ L
<. . . % 3 L - % 3 t Eat t 131 -,
Eat L 31 ez O
+ L LEEL °Ct £ ot L 3K a3
£t 5 805 10 331 2 8 6 1162
% 69,3 0,9 28,5 0,1 0,7 0,5 100%
£t 7 659 39 601 5 3 4 1311
% 50,3 3,0 45,8 0,4 0,2 0,3 100%
£t 8 1846 40 1192 21 12 1 3112
% 59,3 1,3 38,3 0,7 0,4* 0,03 100%
*T b E © kb RBE G 205Ce O RE K K 1 .. ¥ £, © g2 1S £ -8 Of -
L 2 6 %.
E°L 2. + £ & € @°zE1 O 1 t &° tt t -5
S_ % | % R ¥ | b
t ° 3P z° @ 136 23 16 20 195
a 4 4
g Q€ 1 39 2 6 6 53
g Qe 2 3 1 1 5
R RgzC Gt 182 26 23 26 257
g Q&
% 714 9,4 9,0 10,2 100 %
3 10 4 14
4 47 257 304
6 5 2 7
I 1 1
8 5 59 2 66
9 36 1 2 4 43
9a 3 3
10 3 9 3 6 21
11 2 2 4
13 5 5
14 4 4
15 3 3 1 7
15 1 1
16 1 1
18 2 2
19 1 13 14
20 14 4 1 19
21 3 3
22 2 2
23 6 1 7
24 1 1
27 1 1
30 3 2 1 6
31 1 1
33 3 3
34 2 3 5
T 114 121 35 275 545
% 20,8 22,5 6,4 50,3 100 %
-, , LaEe K 72 16 18 14 120
4,89,19
% 60,0 13,3 15,0 11,7 100 %
- - .- 7 , 254 40 41 40 375
(g 3 48919
% 67,7 10,7 10,9 10,7 100 %
* € Rg 2 RP =&t (Bos taurus), -— OCLd & RQ zE Lt CE (Ovis aries s. Capra Hircus). _ -
+ Equus caballus. ¢ Sus scrofa f. domestica.
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et 3 L 26 & G 2 G 12° 2E 1 O R t
®° b £ -5 (%).
K3 ap ® oL R ap #® oL K3 ap #® gL
4,89,19 3 2 QE | 489,19 3 2 @ | 489,19 3 2 OEL
CORN 4,2 1,6 19
CRAN 7,1 6,9 3,3 4,7 6,3 15,7 7,1 11,5
MX 71 1,1 19 0,0 19 11,5
MND 4,8 5,6 7,7 19 18,8 8,3 4,2 14,3 154
DENT 4.8 9,7 29,1 50,0 41,7 8,8 57,1 26,9
VERT 71 6,9 7,1 29,0 16,9 11,5
COSTA 7,1 13,9 7,7 24,3 4,2 9,6
SC 4,8 9,7 3,3 19 4,2 3,1
H 4,2 2,7 2,8 6,3 4,2 3,4 7,7
R 2,4 14 3,3 2,8 4,2 19
U 2,4 0,5 19 8,3 2,3 3,8
PELV 4,8 9,7 0,5 2,8 4,6 7,1
F 2,8 1,6 3,7 57 3,8
T 4,2 1,6 3,7 6,3 8,3 3,4
Fl 1,1
PATEL 4,2 0,4
MTC 9,5 6,9 3,8 3,7
MTT 2,4 2,8 0,5 0,9
MTP 14 1,1 8,8
POD 4.8 4,2 7,7 3,7 6,3 8,3 15
TALUS 4,8 55 19 6,3 15 3,8
CALC 1,6 0,9 1,1 3,8
SESAM
PH.I 14,3 4,2 2,2 47 19
PH.II 71 55 0,9 0,8 7,1
PH.II 4.8 14 0,5 4,2 1,1 71
o 42 72 182 107 16 24 261 14 26
E°L 4.7 ® & € E° 31 & t 31 (%).
i I () 2 B2 3 < R 2 3@ R
2E
® 1 infant
2 3 juv 4.8
4 5 juv-sad 48
6 7
8 11
12 17 sad 30,6 19,0
18 23
a 2
3
4 5
6 7 ad 53,3 71,4
8 10
10 15 sen 6,5 4.8
15 30 4,8
. .7 62 21
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s rr O

oL Lt 2 € ¥ b
2O Lt L -7
°_ — | . ¥ b K C
g€ 1
€o° RYz° @ 163 28 18 25 234
1 57 13 3 2 75
10 25 5 1 1 32
11 2 2
14 1 1
15 12 1 13
17 7 1 1 9
18 3 3
21 13 1 1 15
23 5 5
24 3 3
25 4 1 1 6
28 1 1
30 2 2
-, g€ 1] 297 49 25 30 401
wl 741 12,2 6,2 75 100
g€ 2
€° RYz° @ 41 8 6 1 56
PEL 1-3 7 2 1 2 12
3 1 1
4 (221 10 1 11
4 (222 10 1 2 3 92 108
4 (223 5 5
7 6 7 1 2 16
8 1 1
11 2 1 3
16 18 1 19
20 0
23 1 1
25 2 1 1 4
27 2 1 3
28 13 3 2 18
-, g€ 2| 118 21 14 13 92 258
%| 457 8,1 5,4 5,0 35,7 100,0
-, g€ 2, 93 20 11 10 134
LaEe 4
%| 69,4 14,9 8,2 7,5 100,0
T 4 390 69 36 40 535
%] 72,9 12,9 6,7 7,5 100,0
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E°L 6. + t E 2°©°2E Dz R1 t ®2° tb° £ -8
= — .+ b
. - .. 427 66 63 21 577
% 74,0 114 10,9 3,7 100,0
2 0 1 50 19 4 3 76
2 Q¢ 2 82 10 11 14 117
oYY - F 132 29 15 17 193
% 68,4 15,0 7,8 8,8 100,0
7 20 2 1 4 27
12 12 1 3 501 517
16 32 19 11 8 70
18 47 7 2 10 66
19 42 3 2 66 113
25 73 30 5 13 121
26 47 5 4 0 56
46 19 0 1 1 21
47 28 1 4 0 33
23( 48) 1 0 0 0 1
az 1 0 0 0 1
al 34 4 4 1 43
T, T, 356 72 37 604 1069
% 33,3 6,7 3,5 56,5 100,0
-, , LaEe 302 68 32 37 439
12+ 19
% 68,8 15,5 7,3 8,4 100,0
R ¥ (5 R12 861 163 110 75 1209
t 19
%% 71,2 13,5 9,1 6,2 100,0
oL 7 E R & € b oaCE 1 © 3 gE © Ez
= — . b
£t -5-Cat 254 40 41 40 375
% 67,7 10,7 10,9 10,7 100,0
L -7-CGat 390 69 36 40 535
% 72,9 12,9 6,7 7,5 100,0
£ -8-Cat 861 163 110 75 1209
% 71,2 13,5 9,1 6,2 100,0
et 8 e 2 v 2° L1 &’
T °— - R t
’ t -5 . 1524 40 205 40 1809
E
% 84,3 2,2 11,3 2,2 100
£t -7 . 2340 69 180 40 2629
E°
% 89,1 2,6 6,8 15 100
£ -8 . 5166 163 550 75 5954
E
% 86,8 2,7 9,2 1,3 100
*TLEER i ° te®¢ Ez OC a t & OC , € [£Y9) -
ot g2 ©°© E € a tE £t CE R 2E © E ] @ ® EL € E 2 -tk E° & 7 & Et
Oof @ a a @ . "° ®© ® L € , € tot ERE # 2 ° @ R toL
E R,° % ® ® &t ER £ & € ©C a ®E
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+ Lt Gz O &+ Lt 31
tE ©°z 2 gtez @ ] g 3.
= - . - - T 7 (B e k%)
°— + — t EC
t =G0 £ -5 67 11 10,6 10,6 0,8
E © E
t -7 72,9 6,7 12,9 7.5
t -8 70,8 9,0 13,4 6,2 0,6
A ° g €1 60 9 4 7 20
o € 67 7 9 15 2
1 &E = 72 4 10 9 4
“LE © 2E 75 3 15 4 3
—C B 56 8 20 14 1
2 &t 61 6 14 9 10
- € =C - & @ to 22,4 38,6 8,5 30,5 0,1
( 102 t )
“LEL &C 40,2 38,6 6,3 14,9
— g tg® © 14,1 25,9 12,8 45,0 2,2
S 2R © 17,0 53,8 3,6 25,6
L2 EaC 40,0 34,2 8,2 16,8 0,8
t E 35,6 31,5 5,9 26,0 1,0
- tg =aC 38,3 29,9 6,4 25,4
° € =C 14,8 39,0 4,2 41,7 0,3
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EE 2R & Lax° 31 & & , LE £ Stz ° G L © G [T #E t
L ° 3 €° R g ; © 1991 ].
LzEC E L& & ° i T CE ERe £ © £t 7L € z°©°-
®° @ EE =2° t AR £ ¥ . ®E 1 Oz € ©° € E° Linum usitatis-
i &t ° a ® ER RB1 - simum, 1 °© agx t+ & RBIEC° o
° k £ 2 E & G &L, - 22 1,7%. _ € €, ® o & -
, L (G B1 & t9,€C 3 @, 1 Eet S
, E R I °r t LI« - ° 0 Lt & E©° RJ
%t & », ® ® Ee t - &0 0.7t o tE1GE 2E O
®E QP L tE . & t1.” & &° g - E° Re ek 1 ERC K L -
a t R R & & o te- E1t BE1 1B &2 ° b
g & b 3 @@ € £ £ - _E1 ILE°T ° 1l ECEab
bt S T S ° t g R € o Lig I A 2 Ot
&° . ° F Bt 240 oL R Et EQC LE £ ;o bE B -
Le Eo° Br & 0O & ° B &k - (23 (= 3 Lo E 2t @
° °B t € ° L, 2 & © B AR L gt O CE ©° [T #E€ £ ,1991 ;1991K]. ~
E & +t 3 of31 a , ©C - € EOo g 1 G 2 b o3-
31 oz & b EoL £ - Og ©°Lo° | 22 CEC to tor
L ©° & .t & (28] oL (A .
a E & ¢t oz oF% Lt © ° b E £ teg 3@ a.
£z° 1 FCEL G, E &° ERe -
° CEC cf. Secale cereale. © + ©
1 K b aCt £ o 2 & L L E t ° gE ° C
b Je &  bLax® 7/ £ - t & o E £ aEta
#E @ € ©° E Lt tOL o E t 26k@ € ©°C 11, E & L 31 €
g CE 2g° t - Lt -7CT )1 B L & € LE GL 2E 9, € 1 € JE©°
g0 ° & Panicum miliaceum, € . £ ).
£ ©° L 396% &1 ot RB1 RBr - 9 ° LEzt &° E E G
[ €. t ¥ £ R g ©°© B & € o ® @ Eoae 2 @ ,E © aE
t E B L ©° ¢t 26,3%. - +0L .. 22 10C ° e b b -
, EC°E L tz = £ © Rt © + ¢ €: 3 E B -
ao 3 3 a a : Hordeum 31« £° CEb» (k°L & L E°&gt )42
vulgare subsp. vulgare £ Hordeum vulgare subsp. & tgece 1 40
nudum, Et- ©S1 0=z 2 LE € < 1 EE©° R & 0 t & -
°r g + L 1 t 2 0 E 1tet g O 2@ 2 H o -
O .77 B oL 31 EE°- & .77 & t a &€ © G £ -
+ ® £t ©° t © , - R & t Ea, L °g b £t b
gE°E ©° g g =z 1 € Gz £t - EE & Eog @ 1 Corylus avellana. _
&€ L LE L L : OFL a R &2 ©° RBi(g ROECHDL
L 2 & g ©° de €0 L1 R+ 4 ) bt & & kb Gk -
E € Hordeum vulgare. t 4 b E©° °a gtt1r t C ° AR
° € oL Triticum dicoccum & (3 3 ° .
(17,1%), 2 attr 4 t Triticum aestivum s.l. ® - ° B1r & tPeae © 18%
£t ° t 2 33%& E ;C a 58% Ee°CEtt € & € L ° £t 7.7 E° -
+ £ B ° 3 b a - & b ki & bt %%& 0 31
(Triticum sp.) Lt ©°a1 01 - € © 20%;t ot R L g @-
&t a g ;4 E © Chenopodium album. ~ ©
“ee O fa O EE B3 °Et ( & g bt L& g £ B
& t (58%) t  Lensculinarist® 1 & Et Setaria) g & © E © 13%, LAOL-
Pisum sativum, £ € 31 L °g @ E L L LEE (Galium
&° . EE B1, K RBr "~ - sp. 12%)tL2 tE# B (11%, t oe& a -
£t -7, Lt ©° Re €~ L L © 0 t- LAC € Polygonum convolvulus  8%), -
© tt © a g e Lhiz ® - . © EE B1 7T%( & , LE Vicia
& 1 223 gEt tEr12 o & sp.), &8 © B & Lt & & Er  t-
, °E Bt & ©CEE B1 T o ( AC.4).7 LE ©°a1 0z & £31%
ok 31 LE € RE 34%° - & & Bi1 & 0 S L Lt
: 31 LOo1GL 2EQE©° R kg R t g bt L&, C 3
E g @ ® a & ° Hb LR LE L2 LEE € ° -
A R LExb Er G- 2 & OLBELz?2a © ¢ & L °© £ ©°g
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° t | E° &4 % tie g © ° t ° op ER°e
° E°©° RO ° @ LE & & ©- ° gt € LE 2° L, &t °
t L t o 2 t E© a3 € , &% t° Lt oe&
Lt RG ° ROE & % , .. & - ° k= L a B °0 7z ¢t -
: & Br & 1, E & O | £ - 3 R & € ete 1 °3 &L bt -
E , E t ay o °@g = 1 E Lt °3ar aEt b Lo tea -
L £t CE° RGx° @ 2 ER & - ° ¢ Eozk° & g1 O-
Rt R L ® a e , LG 2° L Sl
2 £ G B & 1 2 2 b FR &
ke t o ot °© o tazE ® L BE©C &
L E & © E t &Gt t t - = @ L © B0 ©°b tax° 31
° }t g2 t t t - te - t 7zea Lt b o a.
ECCE = o R ° R - ®CL ECL B £ 1 ©° 3 G L EC° t
°© ©° 0Pz CE 1 O  bxxC - Rz . . Er b € , o -
a g° .7 &° , Lo © - kK L 2ELO C ° e (T°°), & ©° R
R ° ttE© a go t £ E- t @ 2, © R@ t + ¢ -
k@ Lzl 31 31 E, ©° & E, & Loz ® Ozt O -
LE © ® R ta LE o E 31 ttoz e L 1 K Rt © Op -
CE &2 CEt0.~ R*F £t 2 °©- g L g @ o a (I
@ @ RBE GLEC t ©° E°ot - o a gz € 2, -
® ® K R £ , Et £k °g + LT 7 £t -7 2 ©°© &k Otz
2% 2C @ LAROL® E 3. E° £ .— ° t ® @ o .
1 K t ®€ E°°Ct t - t -7 - R1 © (23 &, , o -
o 2 & £ ©° E° ¥ ke & - 3 ® I G K] o -
E E©° B & @ &2 240 L © g1 E©°
Tt E & & @ | & °0a - - ° g EkE° 4 & o E £ -
€ & £ o o E t 2Et0 &Gt te LE o 1 3% aEL1E©° g -
2 € R© L Lo b & E° B . -8 @ ©°zB3zxaz ©° ELE©° 31
, « BB »t * 0 BE EG° EQ K- & t@ € tE.T 9 CLEE £ L L -
, koL a k , ° R =& - 31 tea . ER B ° bt CE© -
o1 E& t & ot Eka - a g0 , © R ©°E€ ©° 1 &° @
°©115%.~ o t =@° ® t- G &€ @€ ©° Rt t LE 1 %€ @
& @ t 1 € 1L E©° [ #€ L ,1991 ; 1991K; Pashkevich, 1995]. ~
&° , @ taeCE G te £t L7 - tr 2° L t° & #tz £ G
® , E @ Rt E°% = - &k ° K t oxGbr K i, @ -
+ b f3 (158 Lea £ - 2 , & @ & b, °2 [ L -
° ¢ Le6tL E©° a go ), g, - @7t t tt E° =& R -
2 4 2 ° B k1 oz 31 - 31 Et ® K Etr Ee -
L DR R t ° 3 oL t , Botd 3 2Le L ® -
° & & £t ©° Re € O EE B1 k- 2Ro 2t Rtae E LEC©° a go
1t €E° a g0 :13% t 3%, £ - | te . £t R ® L& B -
31 1.7 20 2L, ®E B - & o2 bax° £t E B o -
® E ©°0 BE G,E2 2 0°zE 2 - o E R , t R € -
L © =zt @ ° g B (& - ° gt t © o Gt ©°t o .
€ g E ) @& B €E & Ot & & C- °© 2 &C 1 Je .7 g, &-
,® & , ° RE - E ° B ° &2 E & & °©° t 1 -
€ o 2 2 o - K £ &Eka Y I 1 ©a kL t,
® + t °3 Hiz €° Rr & - L 2 &R ® E° a go a.
tgtor, t B t&° L &2 t °¢g tEze O 4+ b1 b Bitetr £ B
’ £ -7 & ® . E g° ® + t E -
E° & T L ReC o L =
° Lt (82%) & t .- R1,CC
2t o5 a o o} fRo o 1~ v E ° o  op 1 O -
! ° @ ° E £ o2Ebr £ o .
Lt B 2C 1 Oe b Ee b © a af1 BRI © &° t G #EGEC B Ta -
°OC € E o + 1 b Bi(EE =t 2 2C 0 APt [, K , L]
2 R E © 1,2 a0 x° 27 b e R taE° t ° & °© o E
°© & L g 1), Ltz B Eo- 1 B t B : ot t
2L 2° L.Tt OLEE B2 € aR- ) mer e o fat o ks & mp

a 2 kK & E LEC©° 1 & tg,

& AERBSL  AEt
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t t okt Lz C t td &° t ® RP Br 1 €1, kERe R
° o tzE ® 2 tae E©° °© E & €ttt °c o a1 @r -
Rt ° . E & G° t a R~ , .. 1tz
T ®E © €, 2 1 °a | g0 & S 31 LE
tCE t %€ g2 Rz o ta. o T"°E® € QE° B, & -

° 2° L Gt ®E QC° R, t - € € LE R 1 €

teE © &g © E t zC 2 C T - EBO @ ° t t t Lt ®
t -7g° , bE o tE G € 2 ®° o @ L 2LCE° @ EnRR°e

t .7 o° E b 260 E ©GC 2@ [~ #E L, to ®EL@, 1981, @. 101; © €,

E° RaE° 3 2L e R, & °© - T BE L 1985, 183]. °f t 1 £ t-

1~ .7 # Lt © 2° t@7° 1 L7 k2 - ®ELT 1 (G t6E G zEQCEC©° R
E."E° = + tte t ®CEt- °( €, t © R1 ° -

t te te & t ©O¥F E°°Ct t tt € t t o & ; ez + t -
7o, 2 @ 287 ta €e° R1 ter”. .7 RE L t#4° E R ,

& t@._ t ©° Rt F2t 1 ©°3 &t ®° ® ot LE° t £R°L © R@
E ©°C : & Ot I R1 t ¥ t E [T #E L ,1991F,
[ #E & ,1991,,,65].7 ~ t2 € ER° R 21,7 #E t ,1992,215]., € t =@ -

22 66 ot R et ¥ 0 123 E°°C tt € € tCE %
& @ 4 € 8° kL[ & E: R, 2 20E FE LE Rr -
€ £ ,1991,,,66;,- & €, #E t ,b1992]. R 1 E ©° R1 REPEC©° a
£t © B3 ©° gz 17k - &° , Ba& °F 2 @ ° L -
t1 © ® ® t a o a (kg 129). Rt a a 7% (k& 130). € E © Ez,
g &E , ® ] ° o . & ® E £t =282 1, -
&€ OC © ® t o 13- & & t (13,4%), & GE€C
4+  60%: " t 39,6%,7° 1 692%,” t& - L « »7"° @ L ° b g2 23%.
€ &2 45%()."L 2 R t#. 129 - R &1 £t ( 7 10%)t a  o.
® t t ® Rt ° £ttt € &, t # £ . %°LER ,

, 2 & Ra° tal ot t ® ®- g t 1t tt1 & RBiIE° ,

° R - e T T e - £t ot ERC ER ke & ]
Gt R2° 1 a1 t tto t ?te tE + 0t bt T k-

B .70 tgEo A a g0 (- B & £ ©o T e R1 D k-

& € a LE L ax© t6 OF Ot © &k a®EL1 -

ao} ® 3 L °RE° - Le |[Lk ,2000, 2. 96]t & 1 T A 2
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12 1054 — € 2, 16
13 1055 -2 2, & O 2
14 1056 -2t 1,€E T-4,20 fr 0,2-0,4
15 —%€ 1,C “-4,20 ¢ 0,4-0,6
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1044 17 10 6 26 59
1045 10 1 5 10 26
1046 8 2 6 15 31
1047 6 4 3 4 17
1048 5 6 4 5 20
1049 4 7 3 9 23
1050 7 0 3 2 12
1051 2 1 4 1 8
1052 21 14 24 28 87
1053 7 1 4 15 20 47
1054 3 10 8 7 28
1055 16 6 2 5 29
1056 15 7 1 13 36
1057 3 2 3 3 11
1058 12 11 7 15 45
1059 9 10 8 36 63
1060 72 1 60 25 15 173
1061 13 1 0 6 27 47
1062 10 6 0 19 17 52
T2 240 10 158 149 257 814
% 29,5 1,2 19,4 18,3 31,6 100,0
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(=3
Triticum dicoccum 1 1 1 1 1 1 1 1 3 1 1 23 2 3 41 17,1
Triticum aestivum s.l. 1 1 1 1 2 2 8 3,3
Triticum sp. 2 1 1 1 1 3 1 4 14 5,8
Hordeum vulgare 3 3 3 2 1 1 13 1 8 3 4 3 15 2 1 63 | 26,3
Panicum miliaceum 8 6 3 5 2 3 3 1 4 3 1 6 5 3 3 28 7 4 95 | 39,6
cf. Secale cereale 1 1 0,4
Linum usitatissimum 1 1 2 4 1,7
Pisum sativum 2 2 1 2 1 1 1 10 4,2
Lens culinaris 1 2 1 4 1,7
TR @ 17 10 8 6 5 4 7 2 21 7 3 16 15 3 12 9 72 13 10 240 | 100,0
E°t 4. £t 7. G t zGt0e 2 ® ® g1 & t@.
.» 2 K o, 1044 | 1045 | 1046 | 1047 | 1048 | 1049 | 1050 | 1051 | 1052 | 1053 | 1054 | 1055| 1056 | 1057 | 1058 | 1059 | 1060| 1061 1062 ® 2 %
[(:3
Chenopodiaceae 1 1 2 3 2 6 1 2 18 12,1
Chenopodium album 3 2 1 1 3 2 12 8,1
Amarantaceae 2 2 1,3
Poaceae 1 1 2 2 6 4,0
Poa sp. 1 1 0,7
Setaria sp. 1 1 3 2 4 11 7,4
Echinochloa cruss-gali 1 1 0,7
Polygonaceae 1 4 5 3,4
Polygonum convolvulus 1 1 2 1 5 2 12 8,1
Fabaceae 1 1 1 3 2,0
Vicia sp. 2 1 1 1 1 1 1 8 5,4
Brassicaceae 1 1 0,7
Galium sp. 12 1 1 2 2 18 12,1
Malva sp. 1 1 2 1,3
entaurea sp. 1 1 0,7
Ajuga sp. 2 2 1,3
- ° R 1 4 2 2 3 3 6 7 1 2 6 2 7 46 30,9
e 2 4 7 6 3 4 3 3 1 24 15 8 2 1 3 7 8 25 6 19 149 | 100,0 5
2
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THE PAST OF OSTRAYA LUKA ON THE RIVER DON

Zamyatino archaeological complex of the Hun time

summary

Introduction

(A. M. Oblomsky)

The locality Ostraya Luka on the River Don situated
near the town of Zadonsk, Lipetsk region, is a unique
historical and geographical area. In that place the Don
bends several times between the chain of hills formed
of the bedrock outcrops. In the territory of Ostraya
Luka some relic leafy groves have survived, vast
meadows perfectly suit animal-breeding. In the
monograph we publish the materials from the field
surveys and excavations of the archaeological sites
dated back to the Hun period (the late 4™ the 5% cc.
AD) situated near the villages Kamenka, Zamyatino,
and Ksizovo, Zadonsk district, Lipetsk region. The
sites are attributed to the recently singled out cultural
group known as the sites of Chertovitskoe-Zamyatino
type. They occupy practically the entire forest-steppe
territory of the Don basin, from the vicinity of the town
Dankov in the north to Voronezh in the south. At
present 13 sites included in the discussed group have
been studied archaeologically (Fig. 1: A B). No
cemeteries have been discovered so far.

The book comprises Introduction, sixteen chapters,
Conclusions, Bibliography, and List of illustrations.

Chapter 1. Ostraya Luka on the River Don in the
Hun time. General distribution of sites

(1. E. Biryukov)

In the chapter the general information on the
archaeological sites of the 1%t millennium AD is
published obtained during the long-term surveys
carried out by different researches in the Don valley
and its tributaries within the region of Ostraya Luka. All
the sites are disposed in Zadonsk district, Lipetsk
region (Fig. 1: ~; Fig. 2: I). Three clusters of dwelling
sites are singled out and marked , =, ~

Cluster A (Fig. 2).

Three sites of the Hun period are known near the
estuary of the River Kamenka (the right tributary of the
Don), they are located at the southern outskirts of the
village of the same name and marked Kamenka 1, 4, and
5. Excavations took place at the dwelling site Kamenka 4.

Kamenka 4. The dwelling site covering an area 300
to 50 70 m was located 0.2 0.25 km westwards from the
church, in the deserted southern part of the village (Fig.
2:11; 4: 1). Totally 316 sq. m have been excavated. One
household structure with sunken bottom dates to the

mid 1%t millennium AD (Fig. 4: 2, 3). From the infill
coarse hand-made pottery (60%) and hand-made
burnished sherds (40%) were recovered (Fig. 5).

The cultural deposit of the site contained the sherds
of coarse hand-made vessels (86,17%), hand-made
burnished (11,7%), and wheel-made ones (2,12%) (Figs.
6 8). Pots dominate in the group of hand-made pottery,
we have registered also lid-discs, frying pans, jar and
mug handles. The group of burnished pottery
comprised the fragments of bowls, pots, and jars.

Cluster ~ (Fig. 3).

This locality has been studied since 1962. The
cluster of dwelling sites occupies the central and
eastern parts of the village Zamyatino and the plot
eastward from it. The sites are disposed on the edges
of the Don s high right bedrock riverside and form a
chain 1.7 km long along the river. In this microregion
totally 10 dwelling sites have been attested to the Hun
time: Zamyatino 1, 2, 4,5, 7, 8, 9, 10, 12, 13 (Fig. 3). The
sites have yielded fragments of coarse hand-made
pottery, burnished, and wheel-made one, clay and metal
finds typical of the Hun epoch. Four dwelling sites
underwent excavations: Zamyatino 5, 7, 8, 10 (Fig. 3).
The excavated materials are presented in separate
chapters.

Cluster B

It includes 3 dwelling sites discovered near the
village Ksizovo on the right bank of the Don (Ksizovo
8, 16, and 19) and on the lower Snova River (Mukhino
2). The site Ksizovo 19 is described in chapter 5.

Mukhino 2 is situated on the first floodplain terrace
on the Snova left riverside, its height over the river is
3 4 m. The site covers an area 350 to 50 m large and is
located 0.8 km southwards from the village Mukhino.

In 2001 2002 the site was excavated by
G. L. Zemtsov. The total excavated area is around 1000
sg. m, the materials are attributed to the Late Roman
period (Kashirka-Sedelki group), dating to the mid 1%
millennium AD. They comprise at least 15 objects and
the characteristic collection of hand-made pottery of
Chertovitskoe-Zamyatino type, as well as the series of
artefacts shaped of antler, bronze, and iron. Two burials
have been discovered in the territory of the dwelling
site: a woman s and an infant s inhumations dated to
the Hun period. The woman s grave was furnished with
hand-made black-burnished jar and pot and a rich set of
ornaments, among them golden ones.
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Thus, within the territory of the location Ostraya
Luka on the Don River 17 sites with the material dated
to the mid 15 millennium AD are known. Among them
there are dwelling sites Zamyatino 1, 2, 4, 5, 7, 8, 10, 12,
13, and Ksizovo 16 and 19. Practically all the sites
display clear similarity in a number of elements of
material culture, which confirms the authors opinion
on their cultural and chronological homogeneity.

Chapter 2. Zamyatino 8. Materials from the
excavation seasons 1998 2000

(A. M. Oblomsky)

The non-fortified dwelling site Zamyatino 8 covers
an area 140 to 190 m. It is disposed 0.6 km SEE from the
bridge across the River Don on the surfaced road
Zadonsk  Ksizovo (Fig. 10), on a high point of the
right bedrock riverside, at a height 12 20 m from the
floodplain level. Totally 852 sq. m were investigated
during the seasons of 1998 2000. The materials dating
from the mid 15t millennium AD were recovered from
two sunken dwellings, 22 household pits, and the
cultural deposit. To the same period 2 hearths were
attributed (Fig. 11). The dwellings plans and the finds
discovered in them are shown in Figs. 12 19, the
materials from the household objects and the cultural
deposit in Figs. 20 51.

General description of the material is presented in the
chapter. Hand-made pottery is divided into two groups:
the kitchen vessels with rough surface, and burnished
table ones. The first group dominates (90.8%), the
second one makes on the average 8%. The shapes of
hand-made pottery are described in chapter 16.

Wheel-made pottery is not numerous. It comprises
fragments of classical amphorae (0.3%) (Figs. 30: 9; 32:
8; 45: 3; 51: 15, 16); grey-clay ware (0.9%), among them
pithoi sherds (Figs. 28: 10; 36: 9; 37: 10; 38: 10, 12; 39: 6,
16; 51: 11 14), their analogies are known from
Phanagoria, and fragments of pots and jars, including
those with burnished surface. The latter were produced
at the dwelling site Ksizovo not far from Zamyatino
(Figs. 23: 6; 32: 7;38: 13; 41: 8; 51: 1 9), see also chapter
5. Two fragments of terra sigillata plates were
identified (Fig. 51: 10), the bottom part of a classical
white-clay vessel has been discovered (Fig. 38: 8).

Other clay objects found at the site are represented
by spindle-whorls (30 specimens) (Figs. 14: 1, 5; 19: 6;
20:7;26:2,3;40: 6;41: 6;42: 8,9; 44: 1 17;45: 2 4),
those of double-conical shape and medium height
being most numerous; fragments of a weight (Fig. 45: 1)
and 6 loom-weights, among them one entirely preserved
(Figs. 14: 2, 3; 26: 4; 38: 7; 45: 11, 12); one whole and
several fragments of miniature vessels (Figs. 14: 4; 26:
1; 28: 11; 45: 5 7); one whole and 15 fragments of
crucibles for melting non-ferrous metals (Figs. 14: 9, 10;
20:9; 21: 3; 23: 8; 31: 6; 32: 10; 34: 2, 4, 7; 35: 2; 29: 10),
and a bead (Fig. 45: 8). Stone objects include
grindstones and sharpening stones (Figs. 14: 6, 7; 38:
17; 39: 18; 41: 5; 42: 6), antler artefacts 3 bodkins
(Figs. 14: 8; 19: 3; 28: 8; 37: 2) and fragments of 4

scrapers for processing animal skins (Figs. 19: 1, 2; 26:
13;37:1).

Totally 161 antler artefacts shaped of elk and deer
horns have been registered, they represent the waste of
composite combs production. See their description in
chapter 6.

Iron tools comprise 3 preserved and 8 fragmented
knives (Figs. 20: 10; 38: 14; 43: 1 6,8), fragments of saw
blades (Fig. 30: 8) and axe (Fig. 43: 10), the burin with
rounded cutting edge (Fig. 43: 7), scythe fragment and
small chisel (Fig. 128). Iron pieces of weaponry include:
arrowhead (Fig. 43: 11), dagger handle or spear tang
(Fig. 43: 9), two whole rings and fragment of another
one, probably, the remains of mail-shirts (Figs. 37: 6; 43:
14, 15), the belt-buckle with incisions on the outward
surface of the frame, its pin decorated with stylised
animal muzzle (Fig. 43: 12).

The objects of non-ferrous metals include
fragments of silver mirror (Fig. 43: 13), fragmented
bronze bracelet (Fig. 28: 9), fragmented fibula with
slightly concave sides (Fig. 26: 5), 2 scraps of bronze or
copper sheet metal (Figs. 19: 8; 39: 19), 2 needles
(apparently, brooch pins) (Figs. 19: 7; 40: 7), lead plate
with through opening (Fig. 47: 27), and shot of melted
bronze (Fig. 43: 16). Among glass artefacts | should
point to 4 beads (Figs. 26: 9; 40: 11; 45: 9; 47: 25), for
their detailed description see chapter 7. An oval
almandine inlay from some ornament was also found
(Fig. 47: 26).

Finally, the site s planigraphy is considered. Having
analysed the distribution of the materials in the cultural
deposit and the constructions, the conclusion is put
forward, that all the objects dated from the Hun period
discovered at the site should be attributed to the same
plot, its owner is identified as a craftsman specialised in
bone-carving. No special construction, which could
have served as a workshop, has been discovered. In
the southern part of the excavation area there was
cleared the working area of the bone-carver (comb-
maker) with hearth 1 arranged close to it.

Chapter 3. The dwelling site Zamyatino 7

(A. M. Oblomsky)

The dwelling site is disposed on the northeastern
outskirts of the village Zamyatino, close to the
northern border of the farm, 0.4 km SE from the bridge
of boats across the River Don arranged on the surfaced
road Zadonsk Ksizovo, between the sites Zamyatino
4 and 8 (Fig. 55). The site covers an area approximately
180 to 100 m. It occupies the promontory-like edge of
the high right riverside of the Don, at a height of 18 22
m above the floodplain. In 2001 two excavation areas
were investigated, 340 and 228 sg. m large.

The description of the materials from excavation
area 1 is presented. The antiquities of the Hun period
are represented by ground dwelling, household
construction, 2 hearths, and 10 household pits (Fig.
56). The materials from the objects and the cultural
deposit are shown in Figs. 50 59.
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Description of constructions and finds from
excavation area 2. To the Hun time the following
objects are attributed: one dwelling, two sunken
household constructions, 15 pits, and oven (Fig. 60).
Beneath the dwelling floor a hoard of utilities was
discovered. It comprised sharpening stone and several
iron artefacts: 3 fishing hooks, 2 awls, a knife, a big
hook, and the bell for hanging up on a cow s or horse s
neck (Fig. 81).

The materials from the objects and the cultural
deposit are shown in Figs. 60 75. Then follows the
general description of the material. In the group of
hand-made pottery found at the settlement kitchen
vessels with rough surface prevail (in excavation area 1
they make 90%, in area 2 91%). The share of
burnished pottery in excavation area 1 is 8.5% and in
area 2 8.25%. Wheel-made pottery is not numerous.
Amphorae fragments make 0.5% in excavation area 1
and 0.25% in area 2. The share of wheel-made grey-clay
pottery is 1% in excavation area 1 and 0.5% in area 2.
This group includes both the vessels manufactured in
Ksizovo 19 (Figs. 58: 3; 64: 7, 8, 11; 71: 7; 80: 2) and the
sherds of the Bosporan pithoi (Fig. 64: 10).

Other clay objects are spindle-whorls (totally 35
specimens, mainly double-conical of medium height)
(Figs. 60: 10, 11; 61: 6; 62: 8, 9; 65: 1 10, 12;70: 7, 8; 75:
5,6; 76: 6 8; 78: 2; 82: 1 10) and loom-weights (13
preserved and fragmented ones) (Figs. 59: 4,6; 61: 5; 66:
1 3;69:4,6;76:5;80: 6 10). Stone artefacts include 7
sharpening stones (Figs. 66: 2 6; 81: 1) and one
grindstone; bronze earring (Fig. 66: 11) and bracelet
(Fig. 59: 1) were also found. Among the metal finds
there were a shot of melted copper or bronze (Fig. 78: 1)
and two scraps of the same sheet metal (Figs. 70: 9; 76:
9). Among the iron artefacts except those attributed to
the hoard discovered in excavation area 2, knives
should be mentioned (3 fragments, Figs. 59: 3; 66: 9, 10),
awl (Fig. 66: 7), bodkin (Fig. 66: 8), arrowhead (Fig. 82:
13), and costume details: fibula (Fig. 66: 13) and three
belt-buckles (Figs. 66: 12, 14; 82: 13).

The description is followed by the analysis of
stratigraphy and planigraphy of the site. Unlike
Zamyatino 5 and 8, in Zamyatino 7 there were registered
several cases, when constructions were superimposed
one above the other. This fact proves that the site
functioned for relatively long period during the Hun
time, but the material culture of its inhabitants remained
unchanged. In excavation area 1 two plots have been
singled out in accordance with the distribution of
spindle-whorls and loom-weights in the cultural deposit
and the constructions. One plot has been investigated
completely, construction No. 2 (the ground dwelling in
excavation area 1) being identified as its centre.

Chapter 4. The dwelling site Zamyatino 5

(1. E. Biryukov)

The site is a non-fortified settlement situated 0.5 km
NEE from the eastern outskirts of the village Zamyatino
and 0.8 km SE from the bridge of boats across the River

Don. The dwelling site occupies an area 150 to 80 m on
the promontory-like part of the Don s right riverside,
14 18 m above the floodplain level. In 1995 2000 totally
883 sq. m were excavated (Fig. 89). Two dwellings date
to the mid 1% millennium AD, one of them was a ground
construction, another one had sunken bottom; to the
same period date 27 household pits and three small
trenches (Fig. 90). The finds originating from the
cultural deposit are presented in Figs. 99 106, those
from the constructions in Figs. 107 115.

Then general description of the excavated material
follows. Hand-made pottery found at the site can be
divided into coarse kitchen vessels and table ones with
burnished surface. The first group dominates in number
(89.7%), the share of the second one is 10.1%. Shapes
of the both groups of pottery are described in chapter
16.

Wheel-made pottery is represented by separate
fragments. Only 6 sherds have been found (0.2%), they
are grey-clay burnished ones (Figs. 91: 3, 4, 7; 95: 18,
19). They are similar to the pottery discovered at
Zamyatino 7 and 8, and Ksizovo 19. Amphorae
containers are few, only 10 fragments of white-clay
grooved amphorae (Fig. 104: 17).

Other clay objects found at the site are: spindle-
whorls (48 specimens) (Figs. 93: 14 18;98:1 3;99: 2,
14; 114: 14; 113), 21 fragments of loom-weights of
conical and pyramidal shape (Figs. 98: 5, 7; 99: 24; 102:
10; 104: 9, 15; 114), 10 miniature vessels found in
fragments (Figs. 98: 8, 9; 99: 20; 115: 5 8, 10 12), the
abrasive made of grey-clay wheel-made vessel sherd,
its edges being sharpened (Fig. 115: 13), and some
other artefacts (Figs. 115: 9; 98: 4; 98: 6; 115: 14; 99: 3;
115: 4;112: 19).

Some tens of stone objects have been registered,;
these are fragments of millstones, pestles, chopping
tools of hammer type, sharpening stones, grindstones,
and so forth (Figs. 93: 1 3; 100: 5; 102: 7; 103: 2, 7; 104:
11;115:1 3).

The repertoire of antler artefacts includes
arrowhead (Fig. 99: 12), bodkin fragment (Fig. 99: 13), 6
fragments of skin-scrapers (Fig. 93: 10 13; 98: 10; 103:
3), three objects with processed edges (Figs. 98: 11;
115: 15, 16), polished awl with pointed ends (Fig. 112:
23).

Within the territory of the site there were found 60
artefacts made of elk and deer horns, they represent
both the waste of composite combs production and the
fragments of non-finished objects (Figs. 94; 101; 105: 3,
14; 106: 3, 12, 14, 15; 112: 20 22, 24 26), 54 of them
originate from dwelling 1 and some household pits, and
only 6  from the cultural deposit. For detailed
description of this category of finds see in chapter 6.
Their spatial distribution is shown in Fig. 116.

Totally 69 iron artefacts have been registered.
Among tools there were 18 fragments of knives (Figs.
93:4;111:1 3,5 9,11 17, 43, 46), 2 fragments of saws
(Fig. 111: 4, 10), two fragments of sickle blades (Fig. 111:
6, 18) and one handle (Fig. 111: 45), fragment of a large
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knife or an axe (Fig. 111: 39), small burin (Fig. 111: 44),
fragment of a miniature chisel designed for fine
operations (Fig. 111: 53). At the dwelling site 29 flat
rings have been found, probably, from mail-shirts (Figs.
93:5 7;100: 8; 105: 13; 106: 4 7;111: 19 37). Weapons
are represented by arrowhead (Fig. 111: 41) and javelin
fragment with its tang broken off (Fig. 111: 38). Two
belt-buckles their pins lost have been registered (Figs.
98: 13; 111: 40), strap-plate of rectangular shape (Fig.
111: 42), spherical ornamented rattle (or button) (Fig.
111: 47), and fragment of flat nail (Fig. 111: 51).

Nineteen objects were made of non-ferrous metals,
among them 8 are identified as the scrap designed for
re-melting. These are: fragments of thin plates and
metal sheets, vessels fragments or rods (Figs. 93: 8;
102: 6; 112: 5, 10, 12 15). Bronze ornaments are
represented by fragments of two bracelets (Figs. 98: 14;
112: 9), belt-buckle (Fig. 98: 15), earring (Fig. 112: 2),
pyramid-shaped bell (Fig. 112: 4), palmate fibula (Fig.
112: 1). Three fragmented mirrors were shaped of white-
colour alloy (Fig. 112: 6 8).

Glass objects include 3 beads (Fig. 112: 16, 17, 19).

The statistical data concerning other categories of
finds, like animal bones, metallurgical slag, and clay
plaster are published.

Finally, the site s planigraphy is considered.
Proceeding from the analysis of the distribution of the
materials in the cultural deposit and the associations,
the conclusion is made, that within the excavated area
there existed two plots of the Hun time, each consisting
of one dwelling construction and 12 15 household pits
(Fig. 116). One plot (dwelling 1) belonged to a
craftsman specialist in bone-carving. It was in this
plot that the majority of waste of comb-making
production was discovered.

Chapter 5. Potter s kiln at the dwelling site
Ksizovo 19

(G. L. Zemtsov)

The dwelling site Ksizovo 19 is disposed 1 km
eastward from the farm of the village Ksizovo, on the
right bedrock bank of the Don, 19 m above the river.

The potter s kiln was cut in clayish soil at a depth of
0.7 m. It was oval in shape, its bottom measured 1.74 to
2.12 m. The structure s total height was ca. 1.6 m. The
kiln was of vertical type and consisted of two
chambers furnace and roasting one. The outward
walls were formed by subsoil clay burnt up to a depth
of 0.12 0.15 cm. The partition between the chambers
was 0.2 0.25 m thick. Apparently, its height over the
bottom level was 0.7 m. The furnace roofing rested
upon the oval post. The furnace opening was oriented
southeast, that is, to the river.

Inside the construction 112 fragments of vessels
have been discovered, mainly wheel-made ones, and 38
bones. Among the wheel-made vessels burnished ones
prevailed, they were shaped of dense clay with the
admixture of sand, and very seldom with the inclusions
of sand and limestone, or sand and grog. Numerous

sherds of wheel-made pottery were identified as
containers. Besides, the fragments of pot-like vessels
have been discovered and a slightly burnished bowl.
Hand-made ceramics from the kiln makes 16.35% of the
total and is attributed to the circle of the early Slavic
pottery (Figs. 117, 118). The pottery similar to that
found in the kiln was present at the dwelling sites
Zamyatino 7 and 8 (see chapters 2 and 3).

Chapter 6. Comb-making technology in Zamyatino
5 and Zamyatino 8 and comb-makers workshops

(A. M. Oblomsky, A. N. Usachuk)

The chapter opens with the publication of the
results of trace analysis of the antler artefacts identified
as the waste of comb-making production. In Zamyatino
5 and 8 they manufactured the combs of type Ill
(according to S. Thomas) widely spread in Eastern and
Central Europe, which is evidenced from the find of
side-plate fragment and one non-finished blank (Figs.
21: 6; 30: 15). The waste formed during the process of
comb-making, and defective products concentrate
within the territory of two plots: in Zamyatino 8 and in
the constructions connected with structure 1 at
Zamyatino 5 (see chapters 2 and 4). The collection
obtained from Zamyatino 5 includes 60 specimens, and
that from Zamyatino 8 161. Prevail the appendices of
different size cut or sawn off the elk and deer horns (the
former are most numerous) collected during the winter
period. The finds from Zamyatino 8 (totally 51) are
shown in Figs. 15: 2 4,7; 16: 4; 20: 6; 26: 16; 27: 2, 7; 29:
1,3,4;30:4;31:13 15;34:12,19;36:1; 37:3;30: 1,2 5,
8 11, 13, 14; 47: 21, 24, and other; those from Zamyatino
5 (39 specimens) inFigs. 94: 1,12, 13,15, 18, 19; 101: 1,
5,6,8 11,13 16, 19 22; 105: 14; 106: 12, 14). Some
antler cuttings are quite small (in Zamyatino 8 79
finds), among them a separate group including the
plates of triangular or trapeze-like shapes can be
singled out. They were formed during the process of
making comb backs (Zamyatino 8: Figs. 16: 6; 22: 5; 23:
12,13, 16; 26:7,8,10 12,19 22; 31:8; 34: 15, 18; 35: 14,
15;37:5,7;47:3,5 7,11, 12; Zamyatino 5: Fig. 94: 16,
17).

Totally 15 blanks have been recovered from
Zamyatino 8, and 18 ones from Zamyatino 5. They
comprise the plate blanks designed for shaping comb
teeth and side settings of comb backs (Zamyatino8 9
specimens: Figs. 16: 1 3;23:11;29:5 7; 38: 16; 47: 2;
Zamyatino 5 7 ones: Figs. 94: 11, 20 22; 112: 21, 24, 25)
and side teeth blanks (Zamyatino 8 3 finds: Figs. 26:
17; 31: 7, 16). Separate group of small flat antler
fragments (7 finds from Zamyatino 5) comprised the
blanks for the plates filling in the space between the
composite combs settings (Figs. 94: 14, 16, 17; 101: 7,
12, 17, 18). Finished artefacts were found only in
Zamyatino 8, three of them all in all: the fragments of
comb plates (Figs. 34: 16; 47: 3) and a side setting (Fig.
38:15).

Judging from the traces of work revealed on the
blanks and defective products, the craftsmen of the
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both dwelling sites actively used several types of
cutting and sawing operations. Metal saws were
applied, according to the character of their traces they
can be divided into five groups, ranging from very fine
to very thick. Before processing the antler was
softened (thermally or by soaking). The basic modes of
antler processing were cutting and sawing, some other
operations were applied: the blanks were planed, small
knobs were levelled, the surface was grinded with
abrasive, porous matter was extracted. In Zamyatino 8
only such operations were registered as boring holes,
ring-and-dot ornamentation, working antler with lathe.
When processing antler, the craftsmen used axes with
differently sharpened edges, saws, knives, levelling
instruments, abrasive materials, borers, compasses, and
lathe.

The authors also draw the descriptions of comb-
makers workshops from the territory of Central and
Eastern Europe. As far as the Early Roman period is
concerned, the majority of sites where comb-making is
supposed, are attributed to Przeworsk culture and
concentrate in the Vistula and Oder interfluve. Comb-
making continued in this region in the Late Roman
period as well (Fig. 121), the workshops are known
within much wider territory, despite their dense
concentration in Central Europe. Only two workshops
of the kind have been discovered in the Dnieper basin:
Bolshaya Snitynka and Aleksandrovka. The Zamyatino
workshops are the most distant ones situated eastward,
where the production of three-layer combs of Central
European circle has been evidenced.

The trace analysis of bone implements from
Zamyatino 5 and 8 is presented (awls, the scrapers
made of flat ribs, a spindle-like object). They played
secondary role as compared to iron tools, and were
mainly used for processing skins, and, probably,
making fishing nets.

Chapter 7. Glass beads from the Zamyatino cluster
of sites

(A. V. Mastykova)

Totally 7 glass beads from the dwelling sites
Zamyatino 5 and 8 have been considered. Three
monochrome roundel beads form the first group, which
includes: ring-shaped bead (Zamyatino 8, Fig. 47: 25),
elliptic one (Zamyatino 5, Fig. 112, 19), and spherical
bead from Zamyatino 8 (Fig. 45: 9). All these beads are
made of black non-transparent glass. Two former ones
were shaped by the method of spiral coiling, the third
one  from glass rod. Only the second bead has
analogies with relatively narrow chronology from the
cemetery Kilen-balka on the Heraclean Peninsula. The
latter were discovered in the burials dated by the coins
minted in 284 305, 286 308, 305 306, 306 307, and 303
337 AD.

The second group of the Zamyatino beads includes
three rounded ones: the spherical bead of semi-
transparent blue glass with laid on decoration shaped
as numerous irregular spots of red and white colours

(so-called speckled bead, Zamyatino 8, Fig. 40: 11). The
second bead is grooved one made of non-transparent
glass rod; it is decorated with spiral thread of light-
green colour (Zamyatino 5, Fig. 112: 16). The third bead
is elliptic one made by the method of spiral coiling of
black non-transparent glass. It is decorated with laid on
relief spiral of white thread (Zamyatino 8, Fig. 26: 9).
The bead attested to the first type of the second group
dates back to the second third of the 51" the very
beginning of the 6™ cc. (periods D2/D3, D3 and D3/E)
according to the analogies from Northern Italy, Central
Europe, and the Caucasus. The bead of the second
type is morphologically similar to the circle of beads
with combined decoration typical of the late 4" the
first part and the middle of the 5™ cc. known in Central
Europe, the Crimea, and Abkhazia. The seventh bead
(Zamyatino 5, Fig. 112: 17) is made in millefiori
technique. In the Appendix the data on the speckled
bead s glass chemical composition are published, as
well as the catalogue of the Zamyatino beads.

Chapter 8. Early shapes of palmate fibulae and the
specimen from Zamyatino

(1. O. Gavritukhin)

The fibula from Zamyatino is attributed to the early
palmate brooches. Its ornamentation is most similar to
that of the Balkan finds of period D2/D3 (Fig. 122: 27)
and the fibulae that emerged not earlier than period D3
(Fig. 122: 17). The shape of the Zamyatino brooch (its
sides being slightly concave) points to its stylistic
closeness with a number of East European series (such
as Fig. 122: 15, 21, 30). In the forest-steppe zone of
Eastern Europe the fibulae attributed to the discussed
circle functioned after the downfall of Attila s power,
but before the transformations that took place in the
North Pontic steppes in the late 5™ c., despite their
continuous development in other regions in later period
(Fig. 122: 8 14). Thus, the fibula from Zamyatino
should be viewed as an example of transformation of
the Danube influence in the South of Eastern Europe.
The ornaments marked with the features of that style
penetrated into the forest-steppe zone around 450/460
470/480 AD.

Chapter 9. The results of metallographic
investigation of blacksmith s production at the sites of
Zamyatino archaeological complex

(M. M. Tolmacheva)

In the chapter the results of metallographic analysis
of 22 iron artefacts from Zamyatino 5, 3 ones from
Zamyatino 7, and 18 ones from Zamyatino 8 are
published. In Figs. 123 128 the technological schemes
of the iron samples are shown. The Zamyatino
blacksmiths had mastered processing ordinary iron,
hard iron with high phosphorus content, bloomery steel
with various carbon content. Initially the metal
contained numerous slag impurities, consequently, it
underwent thorough and long-term forging. The
craftsmen inhabiting the Ostraya Luka on the Don were
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well familiar with welding, both welding together the
material of similar properties (for instance, iron and low-
carbon steel) and far more complicated process of
welding together iron and hard metal (such as
phosphorous iron, or high-carbon steel). Surface
carbonisation was also known. Its advantage was
formation of steel coating over the working edge of a
tool. The blacksmiths had mastered heat-treatment as
well. Martensitic tempering in cold water has been
registered. In Zamyatino the artefacts shaped of pile-
welded blanks were widely spread. One of the
investigated knives (Zamyatino 7, Fig. 126: 10493) was
manufactured with application of pattern welding (or
damascene technology). The analysed materials from
Zamyatino demonstrate high level of blacksmith s craft.

Chapter 10. Determination of fish remains at the
dwelling site Zamyatino 8

(E. A. Lyashkevich)

The collection of fish bones (totally 205) has been
investigated. The material originates from the infill of
pits 17, 18, 19, and 25. The list of fish bones is
published in Table 1, the summarized data concerning
fish species in Table 2. Fishing may be reliably
evidenced only by three iron fishing-hooks found in the
hoard of utensils discovered at the dwelling site
Zamyatino 7.

Chapter 11. Reconstruction of specific features of
consuming meat and other patterns of using animals at
the dwelling sites Zamyatino 5, 7, and 8 in the mid 1%
millennium AD

(Yek. Ye. Antipina)

The archaeozoological materials from Zamyatino
give grounds to suggest the reconstruction of meat
consumption model, the patterns of domesticated
animals exploitation and keeping, as well as to discuss
the herd probable number and the pattern of animal-
breeding. In the kitchen refuse dominate cattle bones
(from 67% to 73%), the second place is occupied by
sheep and goat bones (from 11% to 14%). Horse and
pig bones are on the third position (from 6% to 11%).
The share of beef in the meat diet of the people was
around 85%, that of horseflesh made 10%, and only 5%
was attributed to sheep, goat, and pig. It was
established that beef constituted everyday meat diet,
while small ungulate animals (sheep, goats, and pigs),
and their meat should be identified as the attributes of
some rare ritual activities or sacrifices. The basic
branches of domesticated animals reconstructed
exploitation include: milk and meat farming (cattle),
mean of transportation (horse), wool and milk farming
(sheep and goats), additional meat farming (pigs). No
bullock bones have been identified. As far as the cattle-
breeding model is concerned, all-the-year-round
pasturage in the site vicinity is suggested, while sheep,
goats and pigs were kept in households or within the
community boundaries; horses were kept in the
households.

Breeding poultry (hens) and fishing were probably
practiced, they should be considered as supplementary
activities. Hunting did not play any essential role in the
subsistence system. The requirements of bone-carving
led to organization of purposeful gathering shed winter
elk horns, or getting them by exchange.

Conjugation of stock-breeding and other activities
and crafts accounted for at the Zamyatino sites points
both to the successful development of the branch itself
and the balanced character of the economy as a whole.

It is impossible to compare reliably the osteological
data from Zamyatino with those from the coeval sites of
other cultures, which can be compensated to a certain
extent by the comparison of the suggested conclusions
concerning the stock-breeding model. They turn to be
strikingly similar to what we know about the
settlements of different cultures in the forest-steppe
zone. This relates to the fact that the reconstructed
model of stock-breeding should be considered as the
most natural one from the biological standpoint, as far
as the discovered species are concerned. It is also the
most universal in the mixed environmental conditions
of the forest-steppe.

Chapter 12. Archaeobotanical investigations at the
dwelling site Zamyatino 7

(E. Yu. Lebedeva)

In 2001, when excavating the settlement Zamyatino,
7 the series of 23 palaeobotanical samples were
obtained by the method of the cultural deposit
flotation. Standard volume of soil sample was around
10 I. 19 of 23 samples contained palaeobotanical
remains (82%); these were 240 identified grains and
seeds of crop plants and 158 non-identified fragments,
149 weed seeds, and 10 rachis fragments.

The species composition (palaeoethnobotanical
spectrum) of the dwelling site Zamyatino 7 is
characterized by the leading role of broomcorn millet
(Panicum miliaceum) (39.6%); while barley and wheat
are represented in equal shares 26.3% each. The
collection contains also hulled and naked six-row
barley (Hordeum vulgare subsp. Vulgare and Hordeum
vulgare subsp. Nudum). Among wheat species emmer
(Triticum dicoccum) prevails (17.1%), while the share
of bread wheat Triticum aestivum s.1. is only 3.3% of
spectrum (it was impossible to identify species of 5.8%
of wheat grains).

Leguminous plants field pea (Pisum sativum) and
lentil (Lens culinaris) occupied important position in
the crops structure (5.8%). The inhabitants of
Zamyatino 7 were familiar also with flax (Linum
usitatissimum) (1.7%). Rye (Secale cereale) is
registered in the only case (caryopsis fragment).
Gathering of forest plants was reliably evidenced by
three fragments Corylus avellana nutshell.

An important feature of the palaeoethnobotanical
spectrum of Zamyatino 7 is its stable character:
separate taxones of crop plants are represented in the
samples rather regularly. When considered against the
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background of the highly productive results of
flotation (82%), this fact should be interpreted as the
evidence of traditionally stable position of agriculture
in the local economy, which supplied domestic animals
with forage and the population with food resources.
Nevertheless, concentration of palaeobotanical
magroremains of crop plants in the samples is not high,
consequently, it may be supposed that agriculture was
not the key factor in the site s economy and had not
developed into commodity output. The data obtained,
together with the archaeological finds and
archaeozoological materials give the impression of a
rarely met balanced economic structure, when the
inhabitants of the site equally successfully developed
crafts, agriculture, stock-breeding, and fishing.

Due to the comparative analysis of the investigated
materials with the archaeobotanical data from the
neighbouring, or chronologically close archaeological
cultures of the 15t millennium AD it was established
that the palaeoethnobotanical spectrum of Zamyatino 7
is essentially different.

Unlike the forest-steppe cultures (such as Kiev and
Chernyakhov) the crops gathered by Zamyatino
population was characterized by relatively low millet
share (which was traditionally the leading crop plant),
and, on the contrary, higher shares of barley and
wheat. At the site in question has been registered the
general crop structure deeply enrooted in East
European cultures and composed of three basic
domestic plants: millet, six-raw barley, and emmer,
whereas in the territories situated more northward an
essential shift in agriculture took place in the first
centuries AD. Namely, millet was replaced by barley,
while the position once occupied by emmer was taken
by naked wheat (Late D yakovo palaeoethnobotanical
spectrum).

The author puts forward the supposition that the
specific character of the Zamyatino spectrum was
formed by the population of different ethnic origin,
each group contributing to it the agricultural traditions
and predilections of its own. It was the symbiosis of
the traditions that resulted in emergence of basic crop
plants proportions that were not generally typical of
the discussed epoch.

Chapter 13. Soils and landscapes of the dwelling
site Zamyatino 7 and its environs

(S. A. Sycheva, O. A. Gerasimova)

Two groups of objects have been studied: soil and
the cultural deposits of the dwelling site Zamyatino 7,
taken both at the site proper and in the environs. They
differently mirror the history of interaction of nature
and human society. It was established that grey forest
soils represented stable soil type in the investigated
zone. They underwent repeated erosion processes
caused by the development of the region in the Early
Iron Age, the Early Middle Ages, and the 18"  the 19™
cc. The soils studied at the sites proper have
undergone the most intense changes, being to one or

another extent transformed into cultural layers. The
model of pits description is suggested, which includes
several sequences of deposits. The important
diagnostic indication of man-caused changes of soils
and man-caused deposits has been confirmed. It
consists of parallel rise of humus and phosphorus
content in soil samples.

Chapter 14. Socio-economic aspect of the
investigations of the materials from the Zamyatino
archaeological complex

(R. V. Terpilovsky)

Judging from the repertoire of crop plans and
osteological material, the local farming and stock-
breeding corresponded to the traditional forest-steppe
model, which is strongly similar to those of Kiev and
Chernyakhov cultures. Fishing, keeping poultry, and
hunting played secondary role.

A number of home-crafts have been evidenced:
weaving, tanning, and processing skins. Specialized
crafts have been proved by the remains of bone-
carving (comb-making), blacksmith s production, and
bronze-casting. At the dwelling site Ksizovo 19 in the
vicinity of Zamyatino wheel-made pottery was
manufactured. The results of metallographic
investigation of iron and steel objects have shown that
the level of blacksmith s craft in Zamyatino was of more
developed character than that of Kiev culture, and
generally similar to Chernyakhov and Late Classical
iron-working. Evidently, the blacksmiths could have
also melted bronze. The modes of comb-making were
the same as those known from Central Europe and the
sites of Chernyakhov culture. In producing wheel-made
pottery provincial Roman technology was applied.

The dwelling site near the village Zamyatino
consisted of a chain of household plots extended along
the Don valley. The site looks more like the settlements
of Chernyakhov culture than Kiev one, as far as its
landscape situation and spatial structure are
concerned. Taking into account the multi-ethnic
composition of the site s population, one may suppose
the families inhabiting the site to have formed a
primitive community, which was not based on blood
relationship. Zamyatino should not be considered an
ordinary dwelling site of the Hun period. It was the
centre of production (and, apparently, of trade) in the
Upper Don basin.

Chapter 15. Chronology of the Zamyatino
archaeological complex

(A. M. Oblomsky)

A series of finds with established chronological
position have been discovered at Zamyatino 8. These
are: the blank for shaping single-side comb and the
side-plate of composite one, both attested to type Il
variant 2 according to S. Thomas (Figs. 29: 6; 38: 15).
The both combs chronological range is since the 30-s
of the 41 till the first part of the 5 cc. The fragment of
the large fibula with slightly concave sides (Fig. 26: 5)
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dates from the third quarter of the 4 to the 5 cc. The
style of the belt-buckle decorated with the
representation of animal muzzle on its pin (Fig. 43: 12) is
typical of the Hun time and the Early Middle Ages in
Eastern and Central Europe. The flat oval almandine
inlay (Fig. 47: 26) is characteristic enough for the
steppe ornaments of the Hun epoch and those
performed in cloisonnd@ style.

The fragments of mirrors with central loops on their
backs originate from Zamyatino 5 and 8 (Figs. 43: 13;
112: 6 8). They are known in wide chronological span
since the 2" c. till the Early Middle Ages. The beads
discovered in Zamyatino 8 fall within the second third
of the 5™ the early 6! cc., and the late 4"  the first
part and the middle of the 5™ cc. (chapter 7). The
bracelet with ornamented triangularly broadened flat
ends (Fig. 28: 9) is typical of the so-called culture of
Ryazan-Oka cemeteries of the 5" c. and later period.

Judging from the repertoire of the finds, Zamyatino
8 falls within the 5 c., but the late 4™ c. should not be
excluded as well. The spatial structure of the site and
the regularities in artefacts distribution in the
constructions give grounds to suppose the site s
existence around the mid 5 c.

In Zamyatino 7 there were discovered 3 belt-
buckles, arrowhead, and fibula.

The belt-buckles with thickened frame (Fig. 66: 12)
emerged in Eastern Europe on stage C3 (the early 41 ¢.)
and existed until the Early Hun period. Ring-shaped
belt-buckles with thin bent pin (Fig. 66: 14) are well
known in the Late Roman time, though in the North
Pontic steppes they were in use as late as the 6 ¢. The
chronology of the small oval, almost circular belt-
buckle (Fig. 82: 12) according to the shape of its pin
may range from the Hun time till the Early Middle Ages.
The arrowheads of the type shown in Fig. 82: 13, date
back to the late 4™ the 5 cc. The fibulae with slightly
concave sides of variant 3 by A. K. Ambroz (Fig. 66: 13)
are widely spread in the 4" ¢. In the Danube basin and
the Crimea they were still in use in the Hun time.

Thus, the dwelling site Zamyatino 7 dates back to
the 5 c. as a whole, but the late 4™ c. cannot be
excluded.

In Zamyatino 5 were discovered two iron buckles,
the oval earring with thickened lower part, several
fragments of mirrors, and the palmate fibula.

The iron buckles with concave sides from horse-
harness (Fig. 98:13) and the oval earrings with
thickened lower part (Fig. 112: 2) came into being in the
Hun time and are known in the Early Middle Ages. The
palmate brooch (Fig. 112: 1) falls within the
chronological range from the 30-s  40-s of the 5™ to the
early 6™ c. (see chapter 8).

Proceeding from the finds combination, the
chronology of the dwelling site Zamyatino 5 is
established within the 5"  the early 6™ cc. Such
indications, as spatial structure and finds repertoire
give grounds to suggest more precise date the mid
the second part of the 5" c.

Chapter 16. The Zamyatino archaeological complex
as a crossroad of ethno-cultural traditions

(A. M. Oblomsky)

The ethno-cultural elements singled out in
Zamyatino should be divided into four groups
according to their origin.

The first group comprises those bound with the
traditions of Kiev culture. These are the majority of
shapes of the hand-made pottery with coarse surface
(Figs. 135 136), general structure of the pottery
complex, spindle-whorls set. The Zamyatino
constructions with sunken bottom also resemble very
much those of Kiev culture. The Zamyatino pottery and
types of spindle-whorls (first of all, their shapes
combination) have their most close analogies in the
dwelling sites of the Seim-Donets variant of Kiev
archaeological unit (Fig. 137).

Into the second group we have included the
Chernyakhov elements: some shapes of the hand-made
pots with coarse surface, the fragmented bowl grooved
on its rib, the spindle-whorls with relief ornamentation
(Fig. 138). The ground dwellings recovered at the
dwelling site Zamyatino 7 had been built according to
the house-building patterns typical of Chernyakhov
culture. The workshops at Zamyatino 5 and 8
specialized in comb-making are the spectacular
manifestation of the Chernyakhov traditions. The same
may be said about the deep burnished bowls from
Zamyatino 8 (Fig. 140). Some Central European
counterparts can be pointed out (Fig. 141). The group
includes also the sherds of the coarse hand-made pots
with deliberately roughened surface from Zamyatino 5
and 7.

The third group comprises the elements of northern
origin, like certain hand-made pots with coarse surface
(Fig. 142) and the majority of shapes of burnished
pottery (Fig. 144).

One of the spindle-whorls from Zamyatino 8 has its
analogies in Moshchiny culture, for the pyramid-
shaped bell from Zamyatino 5 and the fragment of
bracelet from Zamyatino 8 the Ryazan-Oka and
D yakovo counterparts are known. It seems possible,
that the ground dwelling at Zamyatino 5 had been
constructed in Moshchiny style .

To the fourth group few elements of North Pontic
traditions are attested, like wheel-made pottery
produced in Ksizovo 19, and the oven from Zamyatino
7 similar by its construction to those from the late
Tanais.

In the Hun time two main waves of newcomers had
met in the Don forest-steppe: the western tribes from
Kiev-Chernyakhov zone, and the northern ones related
with the region of the rivers Moskva and Oka. The
people that penetrated into the discussed region from
the North Pontic zone were much less numerous than
both the former and the latter. As a result, a new ethno-
political structure of mixed character had emerged. The
complex of dwelling sites on the Ostraya Luka of the
Don was its production and trade centre.
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Conclusions

(A. M. Oblomsky)

In this chapter analysis of the material recovered
from the Zamyatino archaeological complex is
summarized in three basic aspects: chronological,
socio-economic, and ethnic. A number of questions are
raised: what was the pattern of formation of the trade
and craft centre on the Upper Don in the mid 1%
millennium AD; whose power it was that had assembled
within one settlement the craftsmen from distant places
(bone-carvers and comb-makers from the territory of
Chernyakhov culture, blacksmiths and potters from the
North Pontic zone and the Roman provinces)? The only
source of political power that predominated all over the
vast territories from Central Europe to the North Pontic
zone and East European steppes in the 51 c. (its first
part at least) was the Huns.

The written sources of the 5"  the 6™ cc. are
considered (the texts by Priscus of Panion, Jordanes,
The Life of St. Severinus) from the standpoint of the
internal structure of the Hun power and their everyday
life in the 5™ ¢. The state structure in question was of
multi-national character, it was marked, first, with strong
integration of the Huns with other peoples, and,
second, it comprised stock-breeding nomadic and
dependant agricultural enclaves. Third, the barbaric
nobility in the 5™ c. exploited the labour of specialists
(craftsmen) who were among the prisoners of war.
Probably, some Hun horde wandered in the Don basin,
and on the Ostraya Luka their headquarters were
disposed. To serve that group the craftsmen were
settled in the dwelling site encircled by agricultural
grounds.

Translated by L. I. Avilova
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