Lietuvos i1stori1jos itnstitutas

V

ARCHEO log a 19



UDK 902/904(474.5)
Li227

Redakciné kolegija:

Algirdas Girininkas (ats. redaktorius)

(Lietuvos istorijos institutas)

Vytautas Kazakevicius
(Lietuvos istorijos institutas)

Mykolas Michelbertas

(Vilniaus universitetas)

Evalds Mugurévics
(Latvijos universiteto
Latvijos istorijos institutas)

Vytautas UrbanavicCius
(Piliy tyrimo centras ,, Lietuvos pilys*)

Gintautas Zabiela
(Lietuvos istorijos institutas)

ISSN 02-07-8694
ISBN 9986-23-083-7

© Lietuvos istorijos institutas
© Straipsniy autoriai



At present we have 113 14C dates referring to
Kujawy (Central Poland) which are presented in Table
linthe order of a value of calibration age. The datings
were made in laboratories in Berlin (Bln), Gliwice
(Gd), Groningen (GrN) Kiev (Ki) and Koln (KN),
Figure 1.

The Table 1 gives the basic data like the name of
locality and site and feature number. Next, the table
provides information about the relation of each 14C
dating to a specific archaeological culture and its
phase. In addition, there is information on the fea-
fure character (economic, grave, ritual) and the dated
source material. Finally, the lab number and conven-
tional BP value are included. Classes of standard de-
viations are established (Fig. 2). From this point of
wiew almost a half of them have standard deviations
between 30 and 45 years and 35% are in classe 50-65

50

45

WORKING WITH SETS OF RADIOCARBON DATINGS.
THE 3RD MILLENNIUM BC IN KUJAWY IN LIGHT OF
* 14C DATES

JANUSZ CZEBRESZUK, MARZENA SZMY'T

years. The calibrated value of each dating, obtained
using Weninger’s and Joris’ program (Weniger/Joris
1998), 1s given as well.

The table also includes information about the cat-
cgory of each dating. This 1s an elaboration on the
proposal presented in 1998 (Czebreszuk/Szmyt 1998,
213; cf. another proposal concerning the same mat-
ter: Waterbolk 1983; Miiller 2000). The division into
classes is based on two major criteria. The first of them
1s the type of source material sent to be dated (I -
short-lived materials such as bones, single tree rings,
carbon layer on vessels, seeds, reeds or grass; 11 —long-
lived materials such as charcoal or soil samples; 111 -
transformed short-lived materials, e.g. burnt bones).
The other criterion is the character of the feature from
which the sample comes tied to the degree of certainty
of the relation of a given material to a specific cul-
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Fig. 1. Number of radiocarbon dates from different laboratories for each cultural units in Kujawy.
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Fig. 2. Classes od standard deviations 14C dates using in the paper.

tural tradition (A - the sample comes from a grave or
a ritual feature that 1s unequivocally related to a spe-
cific cultural tradition; B — the sample comes from a
settlement feature that has a clear cultural identity; C -
the sample comes from any feature of unclear cultural
affiliation). The distribution of categories for each
archaeological culture 1s given 1n Figure 3.

Series of 14C dates may serve the purpose of dat-
ing individual chronological and cultural units on two
levels of generality: (1) setting general time brackets
for individual archaeological cultures and (2) deter-
mining the chronology of specific stylistic phases within
each of them.

1. ABSOLUTE CHRONOLOGY OF
ARCHAEOLOGICAL CULTURES

Determining chronological brackets of taxonomic
units of the highest rank, namely archacological cul-
tures, specifically of the Funnel Beaker Culture (FBC;
Czerniak et al. 1990; Kosko 1991a, Fig. 1; Czebreszuk/
Szmyt 1998), Globular Amphora Culture (GAC; Szmyt
1996; Czebreszuk/Szmyt 1998), Corded Ware Culture
(CWC; Czebreszuk 1996; 2000a; 2000b), Iwno Cul-
ture (IC — a local variety of Bell Beakers; Czebreszuk
1996; Czebreszuk/ Szmyt 1998; Makarowicz 1998),
Unetice Culture (UC; Kosko 1991b) and Nemunas
Culture (NC; Czebreszuk/Szmyt 1999), has strong
foundations at the current stage of research based on
[13 14C datings (Table 1).

A commonly used methodological solution to
achieve the goal of dating a taxonomic unit is a joint
calibration of all 14C dates relating to it. However, in
the case of the 3rd millennium BC, this may present
certain complications. A closer look at the calibration
curve shows that throughout the 3rd millennium it
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takes a very complicated course made up of alterna
ing “flat” sections (plateaux) and abrupt peaks. Onl
after 1500 BC does its course become regular. Th
peak sections of the curve are the most useful asfi
as dating accuracy is concerned. In fact, with a re
sonably accurate measurement, it 1s possible to dete
mine the age of a sample in a peak section with poi
accuracy. Unfortunately, these abrupt peaks represes
only a very low percentage of the whole curve. Th
greatest problem is the “flattenings™. In the case ofd
series of dates obtained from one feature or site,
which a sequence can be established with archaee
logical methods (e.g. stratigraphy), a way out is (b
wiggle matching analysis (e.g. Jansma/van der Plich
Kars 1997; Weninger 1997; Weninger/Joris 1998) cor
sisting in the “fitting” of a series of dates of know
sequence into the complex course of the curve. It§
quite different when we work with single datings
medium accuracy which, for instance, date a specili
taxonomic unit in a given region. We face such a site
ation in Kujawy. A clear majority of dates 1s made up
of single datings for a given feature or site. Mo
over, even if we have more than one date for a feg
ture, then, as a rule, we do not have any other dat
(c.g. stratigraphic ones) that would allow us to esta
lish the temporal relationships between them. Sud
single dates, if their calibrated age falls on one of thos
“flattenings™ of the curve, become “wandering dé
tings”. As such they can refer practically to any me
ment within the “flat” section. The brief comment
on the consequences of the complicated course of the
calibration curve in the stage of prehistory of interest
to us here, clearly restrict the use of this method
However, there are certain beneficial aspects of this
state of affairs. For instance, if we had two separate
datings whose calibrated values fitted entirely inte
different, for instance, neighboring “flattenings” of
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:'J Table 1. 14C dates from 3 rd millennium BC refering to Kujawy.

No Locality Site Feature Culture Phase Type of feature  Material Lab. no Conv.bp Cal.BC Category
1 Kuczkowo 1 A136 GAC lIb ritual bones Ki-6927 4420+55 31154145 A
2 Drbrowa Biskupia 21 89/90 TRB HIC pit charcoal Gd-2289 4400+140 3105+195 1B
3 Kuczkowo 1 A136 GAC lIb ritual bones Ki-6917 4415+45 3105+145 A
4 Krusza Zamkowa 3 427 CWC 1 grave bones BIn-1812 4395+70 3100+150 A
5 Kuczkowo 1 A136 GAC lIb ritual bones Ki-6929 4400+50 3085+135 A
6 Opatowice 36 123 GAC llla ritual bones Gd-6522 4350+120 3050+190 A
7 Opatowice 3 19 TRB VB pit bones Gd-2642  4330+90 3020+140 IB
8 Kuczkowo 1 A136 GAC lIb ritual bones Ki-6928 4385+45 3015+75 A
9 Kuczkowo 1 A136 GAC lIb ritual bones Ki-6926 4370+50 3005+75 1A

10 Kuczkowo 1 A15 GAC 1le pit bones Ki-6918 4380+40 3005+65 IB

11 Opatowice 12 TRB VB? pit com Lod-20  4340+180 2995+275 1B

12 Siniarzewo 1 148 GAC lIb ritual bones Ki-5910 4350+45 2980+60 A

13 Boyejewice 22 F44 GAC lIb pit bones Ki-6913 4335+40 2965+55 1B

14 Krusza Zamkowa 13 GAC lIb-1lla ritual bones GrN-14022 4330+35 2960+50 A

15 Boyejewice 28 B40 GAC lIb pit bones Ki-6916 4315+40 2950+50 1B

16 Boyejewice 22 A2 GAC lIb ritual bones Ki-6914 4305+45 2945+55 A

17 Siniarzewo 1 1127 GAC lIb pit? bones Ki-5909 4290+40 2925+45 IB

18 Opatowice 3 3O GAC lIb-1lla pit charcoal KN-3765 4290+120 2920+200 1B

19 Boyejewice 28 A14 GAC lIb pit bones Ki-6915 4280+45 2910+50 1B

20 Piecki 8 16 GAC llla pit bones Ki-5681 4270+30 2895+25 1B

21 Kierzkowo 1 GAC llla grave bones GrN-15412 4270+40 2885+45 A

22 Boyejewice 22 A3 GAC b pit bones Ki-6912 4275+45 2880+60 1B

23  Inowrocuaw 58 TRB V ritual bones Gd-7118  4270+50 2865+85 A

24 Opatowice 34 2 GAC? lIb-llla pit bones Ki-5138 4250+45 2830+80 IC

25 Piecki 8 13 GAC llla pit bones Ki-5680 4230+25 2830460 1B

26 Krusza Podlotowa 2 TRB-CWC VB-1 ritual bones Gd-1983  4250+70 2820+110 A

27 Piecki 1 90 GAC lIb-llla pit bones Ki-6232 4230+40 2810480 1B

28 Opatowice 3 64 GAC lIb-llla ritual bones Gd-4117 4230+110 2810+160 A

29 Skoczka 1 GAC lIb-1lla grave bones Ki-6329 4220+40 2800+80 A

30 Siniarzewo 1 H152 CWC 4 pit bones Ki-5915 4180+40 2770+80 1B
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33
34

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
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55
56
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59
60

Locality
Opatowice
Opatowice

Yemiki
Opatowice

Rzadkwin

Yegotki
Kierzkowo
Opatowice

Yemiki
Nakonowo
Opatowice

Piecki
Boyejewice
Nakonowo
Opatowice
Opatowice
Nakonowo
Nakonowo
Opatowice

Yegqotki
Kuczkowo
Opatowice
Murzynno
Kuczkowo
Opatowice
Siniarzewo
Opatowice
Opatowice

Smarglin
Opatowice

Site
1

34
27
36
21
2
1
32
27
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22
35

Feature

37
34

123

AG8

51B

82
18
328

83
348

A113
C114
67

E2
36
09

39

34

- Culture
TRB

GAC?

CWC
GAC
GAC
GAC
GAC

GAC?

CWC
GAC
GAC
GAC
CWC
GAC

NC

GAC?

GAC
GAC
TRB
GAC
GAC
GAC

TRB-CWC

GAC
TRB
GAC
TRB
TRB
BB
GAC

vC
[Ib-llla

2
llla
lIb-llla
lla
llla
[Ib-llla
2
HE!
llla
HE!

1
llla

lIb-llla
lla
HE!
VC
llla
HE!
llla
V-1
b
VC
1lb
VC
VC
1
llla

Phase Type of feature

pit
pit
grave
ritual
grave
pit
grave
pit
grave
grave
pit
grave
grave
grave
pit
pit
grave
grave
pit
ritual
pit
ritual
ritual
pit
pit
pit
pit
pit
pit
ritual

 Material

bones
charcoal

bones
bones

bones
bones
bones?
bones

bones
bones

bones

bones
charcoal

bones

bones
bones
bones
bones
bones
bones
bones
bones
bones

bones
bones
bones

charcoal
bones

charcoal
bones

— —q...q

Lab. no
Gd-8034

Gd-8033

Ki-6331
Ki-5136
Ki-6233

Ki-6220

GrN-15411

Ki-5597
Ki-6330
Ki-7019
Ki-5594
Ki-6513
(Gd-888
Ki-7015
Ki-5129
Ki-5131
Ki-7014
Ki-7013
Ki-5596
Ki-6221
Ki-6508
(Gd-6438
Ki-6332
Ki-6510
Ki-5133
Ki-6511

(Gd-4686

Ki-5139
Ki-6885
Ki-5595

4190+60
4200+70
4170+40
4180+70
4150+40
4150+45
4135+40

4160470
4120+45
4120450
4130+65
4105+40
4140+120
4090+40
4070+40
4060+55
4050+50
4130+45
4040+50
4030+60
4040+35
4010+100
4020+50
3990+35
3990+65
3980+45
3980+80
3960+45
3950+45
3950+60

2765+95
2765+105
2760+80
2750+100

2745+95
2745+95
2735+95
2735+105
2725+105
2720+110
2720+110
2710+110
2705+155
2700+120
2650+120
2645+125
2615+105
2615+105
2590+90
2590+100
2560+60
2560+170
2555+65
2515+45
2505+95
2500+60
2495+125
2470+80
2450+80
2445+95

-? Con 'ihpf "cal_..‘BC | Category

1B
IC
1A
A
A
1B
A

IC
A
A
1B
|IA
A
A
1B
IC
A
IA
1B
A
1B
A
A
1B
1B
1B
1B
1B
lIC
A




VL

No
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87

88

89
90

Locality
Opatowice
Narkowo
Opatowice

Krusza Zamkowa

Siniarzewo
Uojewo
Kuczkowo
Ciechrz
Nakonowo
Kuczkowo
Opatowice
Opatowice
Opatowice
Nakonowo
Nakonowo

Drbrowa Biskupia

Kuczkowo
Opatowice
Opatowice
Podgaj
Siniarzewo
Opatowice
Podgaj

Boyejewice

Biskupin
Biskupin

Boyejewice

Biskupin

Boyejewice
Boyejewice

Site

16
36
13

—t B

25

Feature

9
23
101A

H126

37
A132
A60

D6

38
78

214
B73
/8
101A

H21
38

O

24
24

Culture
TRB
BB
GAC
TRB-CWC
GAC
BB
GAC
CWC

GAC
GAC
GAC
GAC
TRB
GAC
GAC
CWC
CWC
GAC?
GAC
CWC
BB
GAC
CWC
UC
BB-TH
BB-TH
CWC?
BB-TH

UC
ucC

Phase Type of feature

VC
1
llla
VB-1
llla
2-3
llla
4
llla
llla
llla
llla
VC
A
llla
4
2
llla
llla

E!

pit

pit
ritual
ritual

pit
grave
ritual
grave

grave
pit
ritual
pit
pit
grave
grave
grave
grave
pit
ritual
grave
grave
ritual
pit
grave
ritual
ritual
grave

ritual

grave
grave

Material
bones
charcoal
bones
bones
bones
bones
bones
bones

bones
bones
bones
bones
bones
bones

bones
bones
bones
bones

bones
bones

bones
bones
charcoal

charcoal
bones
bones

bones

bones

bones
bones

Lab. no
Ki-5598
Ki-5604
Ki-5137
Bin-2187
Ki-6512
Gd-5117
Ki-6509
Ki-6228
Ki-7016
Ki-6507
Gd-8035
Ki-5922
Ki-5600
Ki-7017
Ki-7018
Ki-6881
Ki-6243
Ki-5593
Gd-8037
Gd-1684
Ki-6239
Gd-8036
BIn-2299
Gd-1349
Ki-6313
Ki-6311
Ki-6219

Ki-6314

Gd-3025
Gd-2499

Conv.bp
3930+60
3930+70
3920+60
3920+60
3915+40
3910+50
3910+40
3900+35
3905+45
3895+45
3900+60
3890+50
3890+60
3880+50
3870+45
3865+45
3860+40
3870+60
3850+50
3840+50
3820+50
3820+60
3800+60
3800+50
3800+40
3790+50
3790+30

3780+45
3770+50

Continue table 1

Cal.BC Cateqgory

2420+90

2415+105

2400+90
2400+90
2400+60
2390+70
2390+60
2390+60

2385+65
2380+70
2375+85
2365+75
2360+90
2360+80
2350+80
2345+85
2340+80
2335+95
2320+90
2310+90
2285+95

2285+105
2255+105

2250+90
2240+70
2235+85
2225+55

2215+75
2190+90

3760+120 2190+180

1B
1B
A
1A
1B
1A
1B
IA
A
1B
A
IC
1B
A
A
A
A
IC
A
|IA
IA
1A
1B
LA
A
A

IC
1A

A
IA




No

. Culture  Phase Typeof feature Material  Lab.no  Convbp CalBC G
91 Podgaj 34 CWC? ritual " charcoal  BIn-2598 3760+60 2175+105
92 Biskupin 2a BB-TH ritual bones Ki-6310  3740+40 2140+80
93 Parchanki 25 BB 1 grave bones Ki-6335 3730+40 2130+70
94 Dcby 29A 89 CWC-BB pit charcoal Gd-7040 3710+50 2110+80
95 Biskupin 2a BB-TH ritual bones Ki-6306 3710+55 2105+85
96 Biskupin 2a BB-TH ritual bones Ki-6305 3680+45 2065+75
97 Siniarzewo 1 H21 BB 2 grave bones Ki-5908 3680+50 2065+75
98 Zarcbowo 21 1 CWC 2 pit charcoal Bin-1512 3670+45 2055+75
99 Mycielewo 1 BB 2 grave bones Ki-6334 3670+40 2050+70
100 Biskupin 2a BB-TH ritual bones Ki-6312 3660+50 2040+80
101 Biskupin 2a BB-TH ritual bones Ki-6305 3680+45 2041+76
102 Grabie 4 27 TH grave bones Gd-2644  3650+90 2035+125
103 Biskupin 2a BB-TH ritual bones Ki-6315 3650+50 2030+80
104 Biskupin 2a BB-TH ritual charcoal Gd-6664 3630+100 2005+145
105 Biskupin 2a BB-TH 1 ritual bones Ki-6308 3620+45 1990+70
106 Brzeua 4 738 CWC-BB ? ? Lod-160 3590+250 1990+330
107 Mycielewo 1 BB 2 grave bones Ki-6333 3610+45 1975+65
108 Biskupin 2a BB-TH ritual bones Ki-6309 3610+45 1975+65
109 Yegotki 3 A112 BB-TH 3-1 pit bones Ki-6896  3605+50 1970+70
110 Torun 243 BB 3 pit charcoal Gd-7228 3600+50 1960+70
111 Biskupin 2a BB-TH ritual bones Ki-6307 3600+40 1960+60
112 Radojewice 29 A110 TH grave bones Ki-6883 3590+40 1950+60
113 Siniarzewo 1 H201 BB 3 pit bones Ki-5916 3590+50 1945+75

Locality Site

Feature

e

r—*.‘_—. —

.

S W — — -

SL

1.3.5.6.8-10,12-22.24,25,27-29,32,34-38,40-42,44 46-48,50-52,54,56,60,63,65,67,69-72,74,75,78,79,82 — Szmyt 2000; 2 - Kosko 1989a, Fig.1.; 4 — Kosko 1992; 7 -
Kosko 1991a, Fig.1; 11 — Grygiel 1979; 23 — Kosko 1996; 26 — Kosko 1997; 30,68,77,87 - Czebreszuk 2000a: 31 — Czebreszuk/Szmyt 1998, Abb.8A; 33,39 — Czebreszuk/
Loé 1999: 43 — Kosko/Klotko 1991; 45 — Czebreszuk/Szmyt 1999; 49,55,58,61 — excavation of Prof. A. Kosko Ph.D. We would like to express our gratitude to him for
the opportunity to using unpublished dates; 53 — Kosko 1997; 57 — Czebreszuk/Szmyt 1998, Abb.8B: 59.62.66.81.84-84,88-90,92,93,95-97,99-113 — J. Czebreszuk/P.
Makarowicz 2000: 64 — Kosko 1989b, 46-58; 73 — Czebreszuk/Szmyt 1998, Abb.8B; 76 — excavation of P. Chachlikowski Ph.D. We would like to express our gratitude
to him for the opportunity to using unpublished dates; 80 — Klunder 1988; 83 - Czebreszuk 1996, Ryc.17; 91— Czebreszuk 1996, Ryc.26; 94 — Czebreszuk/Szmy!t 1998,

Abb.22: 98 — Czebreszuk 1996, Ryc.18.



Table 2. Distribution of Kujawy's 14C dates depending on intervals BC and archaeological unites.

Interval BC
to 2920

2920 - 2880

2880 - 2480

2480 - 2300

76

Wiggle-Interval BC
3350 - 3100

3100 - 2920

2880 - 2600

2620 - 2480

FBC

Gd-2289

Gd-2642

Lod-20

Ki-5596
Ki-5133
Ki-6332

(d-4686

Ki-5139
Ki-5598

Bin-2187

Ki-5600

Gd-7118
Gd-1983
Gd-8034

cwe | 1ic | TtH | .
Ki-6927 | BIn-1812
Ki-6917

Ki-6929
Ki-6928
Ki-6918
Ki-6926
Gd-6522
Ki-5910
Ki-6913
GrN-14022
Ki-6916
Ki-6914
Ki-5909
KN-3765
Ki-6915
Ki-6912
GrN-15412
Ki-5681

Ki-5138

(Gd-888

Ki-5597 Ki-5915
Ki-6233 Gd-1983
GriN-15411 Ki-6331

Gd-4117
Ki-5680
Ki-6232
Ki-6329
Gd-8033
Ki-5136
Ki-6220
Ki-5594
Ki-6513
Ki-7013
Ki-7019
Ki-7613
Ki-7015
Ki-5131
Ki-7014
Ki-6221
Ki-6510
Ki-6508
Gd-6438
Ki-6511

Ki-6330

Ki-6332

Ki-5595
Ki-5137
Ki-6512
Ki-6509
Ki-7016

Gd-8035

Ki-6507
Ki-5922
Ki-7017
Ki-5593
Ki-7018

Gd-8037

Gd-1684
Ki-6228

Ki-6881

Ki-6243

Bin-2187




B00-2140| 2300 - 2200 .

the curve, then we could say with certainty that they
mefer to two episodes of a clearly defined sequence.
Owing to the “flattening analysis”, it is, therefore,
possible to assign series of “wandering dates™ to rea-
somably separate sets for which, in turn, clear time
brackets can be set.
Recently, D. Raetzel-Fabian (1986) and J. Miiller
(2000) have brought some order to the problem of
megulanty of the calibration curve. D. Raetzel-Fabian
distinguished 16 sections in the interval between 4200
and 2200 cal BC and designated them A — O. Most of
lhem are the “flat sections” which present difficul-
ties. J. Miiller, on his part, continued the division of
fhe calibration curve into more “flat” and “peak™ sec-
tions until the year 1700 BC (Miiller 2000, Abb. 3).
After this date, there comes a long stage when the
gourse of the curve 1s regular (in J. Miiller’s terminol-
ogy it is medium steep as in section D, cf. Miiller 2000,
Abb. 3). J. Miiller has further suggested to combine
neighboring “wiggle-areas™ of the calibration curve
mto clearly distinctive time intervals (Miiller 2000,
Abb. 3). Taking the findings of both researchers as a
point of departure, it is possible to order the series of
Kujawy dates within the time interval (Table 2). Some
small differencies on our paper (Fig.4) are connected
with using a new version of the calibration curve
(Weninger/Joris 1998).

The results of the “flattening analysis™ for Kujawy
can be presented as follows.

Continue table 2

Gd-8036

Bin-2299
Ki-6219

Ki-6239 Ki-6313
Ki-6311

Ki-6314

Gd-1349 UC

Ki-6313
Ki-6311

Ki-6314

- 2200 - 2140 -- BIn-2598 | Ki-6310 Ki-6310 | Gd-3025 UC
Gd-2499 UC

3 b l.
- - ..

Gd-7040
Bin-1512

Ki-6335
Ki-6306
Gd-7040
Ki-5908
Ki-6305
Ki-6334
Ki-6312

Ki-6306
Ki-6305
Ki-6312
Gd-2644
Ki-6315

Ki-6315

Ki-6308
Ki-6309
Ki-6333
Ki-6896
Ki-6307
Lod-160

Ki-6308
Ki-6309
Ki-6896
Ki-6307
Ki-6883

I. It 1s possible to precisely draw the end limits of
the FBC (between 2480 and 2300 BC) and the de-
cline of the classical phase of the GAC (between 2300
and 2200 BC).

2. Less clear i1s the issue of dating the beginnings
and end of the CWC. It follows from the analysis of
the distribution of 14C dates that intervals dated with
the series of dates of relatively the highest legitimacy
(category 1A) fall between 2880 and 2300 BC. Out-
side this interval, down the time scale, only one dat-
ing falls (BIn—1812) while four fall up the time scale
(BIn-2299, BIn-2598, BIn-1512, Ki-6219) and other
two with uncertain connection with CWC: Gd-7040
and Lod-160, see Table 1). We shall discuss more this
question.

Only one of the above—mentioned dates (lab no.
BIn-1812) falls straight on the border between sec-
tion (“flattening™) 3350-3100 BC and 3100-2920. A
group of five CWC dates falls only on section 2880
2600 BC. The “flattening analysis” reveals a peculiar
isolation of date BIn—1812, the oldest of all known
dates in Kujawy. Despite a progress in research con-
sisting in dating other assemblages containing the old-
est CWC matenials in Kujawy, all the newly obtained
values fit, however, into section 2880-2600 BC. For
this reason we should particularly carefully interpret
dating BIn—-1812 (the moment of prehistory to which
this date refers most probably falls on the youngest
section of the time bracket set by it) and date the be-

17
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3200 3100 3000 2900 2800 2700 2600 2500

mnings of the CWC to the years ca. 2900 BC. This is
¢ effect of the “flattening analysis”™, whereas jointly
glibrating all the datings for the CWC, we receive a
stribution curve whose initial section can be differ-
ntlyinterpreted by dating the beginnings of the CWC
the period clearly prior to 3000 BC. This issue calls
or further research.
The issue of the decline of the CWC in Kujawy,
ithe light of 14C dating, is a complex one, too. From
area under investigation we know of as many as
our dates which fall after 2300 BC (BIn-2299, Bin-
598, BIn-1512, Ki-6219); there are two others: Gd-
M0and Lod-160 which connection with CWC are not
jear. All of them belong to a low category (sce Table
1), which considerably lowers their documentary value.
In the light of the above findings the decline of the
CWC in Kujawy can be dated to ca. 2200 BC.

3. The beginning of the IC(BB) occurs in the “wig-
gle” stage of 2480-2300 BC.
~ 4. The situation is difficult in the case of the dat-
ing of the rise of “Trzciniec” in this region. It secems
o start in the stage 2300-2200 BC. This conclusion
bases only on dates from Biskupin: ceremonial
(ntual?) site with the pottery joining the feature of
IC(BB) and ,,Trzciniec” (Grossman 1998; more pre-
gsely about the process of origin of ,, Trzciniec” see:
Czebreszuk 1998).

2400 2300 2200 2100 2000 1900 1800 BC

. 5. The frequency index of datings made within individual time intervals.

5. Another effect 1s a more precise placement in
time of the fundamental cultural watershed that took
place in Kujawy in the 3rd millennium BC. To make
the problem clearer, we shall cite a simple calculation
(Fig. 5) consisting in indexing the frequency of datings
made within individual time intervals following J. Miil-
ler. The index 1s clearly the lowest for the period from
2200 to 2140 BC. This 1s a period when two cultural
traditions, forming the core of the local Neolithic,
namely the FBC, GAC (the classical horizont) and
CWC disappear from Kujawy. During this period only
the IC(BB), “Trzciniec” (carly-Trzciniec phase) and
Dobre group exist in the area in question. Thus, it
can be said that it was then that the Neolithic actually
ended in Kujawy and the oldest period of the Metal
Age began. In the hiterature, this watershed, deter-
mined with the use of parademographic methods and
less precise absolute chronology data, has been pre-
dominantly dated to the second half of the 3rd mil-
lennium BC (Czebreszuk 1996:234-235 and Fig. 81).

2. ABSOLUTE CHRONOLOGY OF PHASES

The dating of individual stylistic phases i1s more
accurate at the same being more methodologically
complex. In the last 30 years of studies in Kujawy, se-
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Fig. 6. The cumulative calibration of 14C dates for each
culture unite.

veral such units have been developed within each of
the archaeological cultures, which is fully shown by
the literature cited above. The rudiments of these di-
visions were laid using the classic methods of com-

80

parative archacology (Kosko 1979; 1981, Fig. 9)
could not be changed even by a small series of
dates concerning Kujawy that was available gl
in the early 1980’s (Jankowska et al. 1979; Kosko
Fig. 1). Only stationary excavations of site compl
such as Wzgorze Prokopiaka in Opatowice (K
Szmyt 1993) or Piaski Krzywosadzkie (Czebre
Szmyt 1992) and, in the first place, the archacole
studies along the transit gas pipeline (Czebre
2000a; Kosko 2000; Makarowicz 2000; Szmyt 2
have brought about a radical change in the situa
Now, it is possible to verify, on the basis of inde
dent information, the time length of stylistic p
sequences for individual cultures.

In the case of dating individual phases wen
on a joint calibration of a series of 14C dates. |
ever, not all datings were treated by us identi
They were graded according to date categories
posed in the beginning. The most useful for fu
analysis are the datings of the samples of bon
cereal grains coming from graves, settlement and
features of clear cultural identity (categories I
IB) and samples of wood er wood charcoals
clearly culturally classified graves (category lIA
dates of the above three categories will serveé
sis for a further analysis.

Fig. 6 demonstrates results of this part of
search.

CONCLUSION

Radiocarbon dating revealed a complical
ture of time interrelationships in Kujawy dur
3rd millennium BC. This applies both to ind
archaeological cultures and to their contents,
individual stylistic phases. In terms of radiog
chronology one can speak of a co-existence of
ent stylistic phenomena in the region. The long
ence of all post-Neolithic traditions cannot be
tioned. The FBC must have ended ca. 2300 B
the classic GAC horizon (i.e. phases IIb and Il
can expexting the time ca. 2200 BC as the end
riod. For late GAC horizon (i.e. phases I1Ib an
still we have only two 14C datings which fits
2600-2400 BC. The CWC continued througho
whole millennium until about 2200 BC too.

Basing on radiocarbon dates is possible to:
nize more precise the cultural border betwee
lithic nad Early Bronze Age in Kujawy. It took}
in period from 2200 to 2140 BC.

In the beginning of the latter half of the m
nium in question, IC(BB) emerged in Kujawy.



' bﬁfctlme specifically between 2340 and 2130
cp to-Sneucc episode took place.
en one adds the fact, confirmed by 14C dates,

oral overlapping of individual stylistic phases
GAC CWC and IC(BB), it can be justifia-

:d that the 3rd millennium BC was a stage
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4o metu i§ Kujavijos (Centriné Lenkija) yra
‘Cl4 daty, kurios pateiktos lentel¢je Nr. 1.
be pagrindiniy duomenuy, kaip paminklo

s, laboratorijos Nr., konvencionali data
pdoma Kulttra ir jos faze, su kuria sieja-
onkretus pavyzdys, bandiniui paimta medziaga
bruota data. Visos datos suskirstytos j kategorijas
| du pagrindinius kriterijus: (1) pagal bandinio
di(I - trumpai gyvavusi medziaga — kaulai, atskiri
2nos gabalai, seklos, prikepgs sluoksnis puoduose
- ilgai gyvavusi medziaga — anglis, dirvo-
dziai, 111 — pakitusi trumpai gyvavum me-
- deginti kaulai). (2) pagal objekto, 1S kurio buvo
as bandinys, pobidj (A - i$ kapo ar ritualinio
1o, kurio kultiirin¢ priklausomybé nekelia abejo-
3~ 1§ gyvenvietes kultirinio sluoksnio, kurio kul-
ne priklausomybe neabejojama, C - bet koks
inys, kurio kultiirin¢ priklausomybé néra aiski).
Cl4 daty serijos panaudotos datuoti (1) atskiras
rologines kulturas ir (2) atskiras stilistines fazes
vienos kulttros viduje.

[ i B
i I. & b
RS
‘I
-

1 lentelé. C14 datos 3 tukstantmeciui pr. Kr.,
sijusios su Kujavija.

2 lentelé. C14 daty, susijusiy su Kujavija, pa-
siskirstymas, priklausomai nuo intervaly pr. Kr. ir

I pav. Radioaktyviosios anglies daty skaicius
kickvienam kulttiros pavyzdziui Kujavijoje i8 jvairiy
laboratorijy.
- 2 pav. Standartiniy C14 daty nykrypimy klases,
naudojant popieriy.

Jpav. C14 daty kategorijy paskirstymas tarp kultiiros

wzdziv.

DIRBANT SU RADIOKARBONINEMIS DATOMIS.
3 TUKSTANTMETIS PR. KR. KUJAVIJOJE
PAGAL C14 DATAS

Janusz Czerbreszuk, Marzena Szmyt

Santrauka

Tyrimo rezultatai pateikti 5 paveiksle. Radiokar-
boninis datavimas rodo, kad 3 tukstantmetyje pr. Kr.
Kujavijoje vienu metu egzistavo ivairios kulttros ir jy
stilistinés fazes. Piltuveliniy tauriy kultira sunyko
mazdaug apic 2300 pr. Kr. Klasikiniam ritualiniy
amfory horizontui kol kas turimos tik dvi datos,
priklausancios periodui tarp 2600-2400 m. pr. Kr.
Virvelines keramikos kulttira tesiasi per visg tukstant-
met] iki mazdaug 2200 m. pr. Kr. Remiantis radiokar-
boniniu datavimu ymanoma tiksliau pasekti riba tarp
neolito ir zalvario amziaus, kuri yra laikotarpyje 2200-
2140 m. pr. Kr. Antrojoje 3 tukstantmecio pr. Kr. puses
pradzioje Kujavijoje pasirodo Ivno kultira (Varpiniy
tauriy kultaros variantas). Jai egzistuojant, ypac laiko-
tarpyje tarp 2340-2130 m. pr. Kr., pastebimas pro-
touneti¢iy pasirodymas.

Priduriant tai, kad Rutuliniy amfory, Virvelines
keramikos ir Ivno kultiiry atskiros stilistines fazes
gyvavo tuo pat metu, 3 tukstantmet pr. Kr. Kujavijoje
galima apibudinti kaip ,kulturing mozaika™.

LENTELIU SARASAS

archeloginiy pavyzdziy. Raidziuy dydis, priklausomai
nuo datos kategorijos: didele — TA ir IB, vidutine -
[TA ir IIB, maza - IC, 1IC ir I1IA-C.

ILIUSTRACIJU SARASAS

4 pav. Kalibravimo kreives intervalo nuo 3350 iki
1450 m. pr. Kr. padalijimas | sekcijas.

5 pav. Datavimo daznio indeksas atskiruose laiko
intervaluose.

6 pav. Bendras C14 daty kalibravimas Kiekvienam
kultiros pavyzdziui.



PABOTA C CEPUAMMU PAJIMOYIVIEPOJIHbIX JIAT.
PAJIMOYITJIEPOJAHBIE JIATDBI III TbBIC. 10 H. DPbl
B KYABAX

Aunym Yeopemyk, Maxena LIImpiT

Pe3ome

[lo pabore ¢ paaMoOyroJibHbBIMHM JaTaMMu, 3 ThICSYe-
JieTHe 10 H.2., B KysiBax, nmo garam Cl4.

B Hacrosiniee Bpemsi M3 Kysas (LleHTpanbHas
[Tonswa) noayyeno 113 nar C14, KkoTopsie NpPUBEACHDI
B Tabsmue Ne 1. Hapsity ¢ OCHOBHBIMM JIAaHHBIMM, KakK
HAaMMEHOBAHUE NMaMITHUKA, HOMep Jlaboparopum,
KOHBCHILIMOHAJIbHAsS Jata, B TabJiMIEe TakXe yKasaHa
KyJIbTYypa U €€ (pasa, ¢ KOTOpPOH CBSI3aH KOHKPETHbLIN
obOpasen, B3ATHIM JUist 1poOBI Marepuas UM Kajauopo-
BaHHas1 jaara. Bce aarbl pasjejieHbl Ha KaTeropuu Io
JIBYM OCHOBHBIM KpuTepusaM: (1) nmo xapakrepy 1poOsbl
(I — marepuansl, CyLIECTBOBABLIUE B TCYHCHUE HEITPOIOJI-
XKUTECJIBHOIO BPEMEHH, — KOCTH, OT/CJIbHBIE KYCKH
JIPEBECHUHBI, CEMEHA, NPUKUIIEBIUIUN CJIOH B ropuikax u
T.1.; Il — mMarepuasibl, CylleCTBOBAaBLUIME B TEUYEHHUE
MPOJIOJIKUTEJILHOIO BPEMEHM, — YIOJIb, 00pa3iibl IMOYBBI;
[1l - u3MeHuBLINECS MaTepualibl, CYILECTBOBABILIUE B
TEYCHUE HEIPOAOJIKUTEJIBHOTO BPEMEHH, — XXKCHbIC
KOCTH); (2) no xapakrepy 0o0BEKTa, C KOTOPOro B3siTa
npoda (A — M3 MOTWJIbl WJIM PUTYAJIBHOTO OOBEKTA, Ybs
KYJIBTYPHAast NPUHAUICKHOCTh HE BbI3bIBAET COMHECHHH,
B - M3 KVJABTYPHOIO CJIOSI IOCEJICHUH, KYJIbTYpHas
NMPUHAUIEKHOCTh KOTOPOro coMmHuresbHa, C - mobas
npoba, KyJabTypHasi NPpUHAJJIEXKHOCTb KOTOPOH
HEsICHA).

JlaTtel cepun C14 ucrnonb30BaJIMCh JUISL IaTUPOBAH M

CITMCOK TAbJINILIL

Tabmuua 1. darel Cl4 no 3 ThiCAYEAETHIO 10 H.3..
Kacatoumecs: Kyss.

Tabauua 2. Pacnipenenenue aar Cl4 no KysiBam B
3aBUCUMOCTH OT MHTEPBAJIOB J10 H.3. U apXEOJIOTHYECKMX

CITUCOK WLIKOCTPAILIUU

Puc. 1. Yucino paamoyrojibHbIX JaT U3 pasHbIX

nabopaTopuit st Kaxaoro obpasua KyJasTypsl B KysiBax.
Puc. 2. Kinaccel ctanaapTHbiX oTKJI0HeHMH nat Cl14
[pU MCIOJAB30BAHUM Oymarm.

Puc. 3. Pacnipeaenenune kareropuit gar Cl14 mexny
oOpa3uaMu KyJbTYpPHI.

Dr. M. Szmyt

Uniwersytet im A. Mickewicza
Institut Prahistorii

Ul Sw. Marcin 78,

61-809 Poznn

Polska / Lenkija
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narel: Oonbuast — 1A um IB, cpeansisi — 1IA u 11B, o

KpuBoi oT 3350 o 1450 rr. 10 H.2. HA CEKIMHH.
HBIX MHTEPBAJIaX BPEMECHHM.

obpa3ua KyJbTYphbl.

Dr. J. Czebreszuk
Uniwersytet im A. Mickewicza
Institut Prahistorii

Ul Sw. Marcin 78,

61-809 Poznn

Polska / Lenkija

(1) OTHENBHBIX apXeOJIOrMYECKUX KYJAbTYp M (2
JCJIbHBIX CTUWJIMCTHYCCKMX (Da3 BHYTPH KaXKIO0H Kyik

PesysbTaThl MCCIEAOBAHUS TTPUBECACHbLI Ha P
PaauoyrosbHOe NaTHpOBAaHME TMOKA3bIBAET, Wi
TBICSAYEJICTHH J10 H.9. B KysiBaX OTHOBPEMEHHO C¥
BOBAJIO HECKOJILKO KYJIBTYP M MX CTHJIMCTHYECKI
KyJibTypa BOPOHKOOOPA3HbBIX Yalll Hcyeia OKolo .
10 H.9. st yCTaHOBJIEHUS] KJIACCHYECKOTO Topi
PUTYaIbHBIX amM(Op IMOKa YTO €CTh JIMIlb JBe )
npuHauiexamwme nepuoay mexay 2600 u 2400
H.3. KyJbTypa LIHYPOBOH KEpaMHMKH I1pOOM
[1eJI0€ ThICsiyeeTue, npubausurenbHo ao 2200
H.2. Ha OCHOBaAaHMUM paauoOyroJibHOro AaTHpol
MOXHO 0o0Jiee TOYHO NPOCJIECAUTH TPaHHULY )
HEOJIMTOM M OpPOH30BBLIM BEKOM, KOTOpas Hax
mexty 2200-2140 rr. 1o H.3. B Havase BTopoi ne
Hbl 3 ThICSIYEICTUS 10 H.9. B KysiBax nosipasiercs i
CKasi KyJbTypa (BapMaHT KYJILTYPBI KYI0J000p
yaur). Bo Bpemsi €€ cyuiecTBoBaHus, B 0Co0ek
mexay 2340 m 2130 rr. 10 H.3., Habm0aaeTCs MoAR
[IPOTOBHETHYCH. |

HanoMHMB, 4TO B TO X€ BpeMsi CVILECTBOBY
JICJIbHBIE CTUJIMCTUYECKME (a3bl KYJILTYp WA
amdop, WHYPOBOH KEpAMHUKH U MBHUHCKOI Ky
3 TeICSIYEJIETHE JIO H.9. B KysiBAaX MOXHO Onpel
KaK ““MO3auKy KYJIbTYp".

obOpa3uos. BeinunHa OyKB B 3aBUCMMOCTH OT Kaie

IC, 1IC u IIIA-C.

Puc. 4. PazneneHue MHTEpBaia KaauOpai
Puc. 5. HacToTHbIN MHICKC AaTHPOBAHUS B 0]

Puc. 6. O6mas xkanmbposka nat Cl14 s ki



