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WORKING TH SETS OF RADIOCARBON DATINGS . 
• 

THE 3 MILLENNIUM BC IN KUJA IN LIGHT OF 
• 

14C DATES 

J SZ CZEBRESZUK, MARZENA SZMYT 

At present we have 113 14C dates referring to 
Kujawy (Central Poland) which are presented in Table 
I in the order of a value of calibration age. The datings 
were made in laboratories in Berlin (BIn), Gliwice 
(Gd), Groningen (GrN) Kiev (Ki) and Kaln (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
ture 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 

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

The table also includes information about the cat­
egory of each dating. This is an elaboration on the 
proposal presented in 1998 (Czebreszuk/Szmyt 1998, 
213; cf. another proposal concerning the same mat­
ter: Waterbolk 1983; Muller 2000). The division into 
classes is based on two major criteria. The first of them 
is the type of source material sent to be dated (I -
short-lived materials such as boncs, single tree rings, 
carbon layer on vessels, seeds, reeds or grass; II -Iong­
lived materials such as charcoal or soil samples; III -
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 standa rd deviations 14C dates using in the paper. 

tural trad ition (A - the sample comes from a grave or 
a ri tual fea ture that is unequivoca lly related to a spe­
cific cul tural trad ition; B - the sample comes fro m a 
settlement feature that has a clear cultural identity; C -
the sample comes from any fea ture of unclear cultural 
affiliation). The distribution of catego ries fo r each 
archaeological culture is given in Figure 3. 

Series of 14C dates may serve the purpose of da t­
ing individual chronological and cultural units on two 
levels of generali ty: (1) setting general time brackets 
fo r individual archaeological cul tures and (2) deter­
mining the chronology of specific stylisti c phases within 
each of them. 

1. ABSOLUTE CHRONOLOGY OF 
ARCHAEOLOGICAL CULTURES 

Determ ining chronological brackets of taxonomic 
units of the highest rank, namely archaeological cul­
tures, specifica lly of the Funnel Beaker Cul ture (FBC; 
Czerniak et al. 1990; Kosko 1991a, Fig. 1; Czebreszukl 
Szmyt 1998), Globular Amphora Culture (GAC; Szmyt 
1996; CzebreszuklSzmyt 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 
fou ndations at the current stage of research based on 
113 14C datings (Table 1). 

A co mmonly used methodologica l solut ion to 
achieve the goal of da ting a taxonomic unit is a join t 
cali bration of all 14C dates relating to it. However, in 
the case of the 3rd millennium BC, this may presen t 
certain complica tions. A closer look at the calibration 
curve shows that throughout the 3rd millennium it 
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takes a very complica ted course made up of alternat· 
ing "fl at" sections (pla teaux) and abrupt peaks. O~ 
after 1500 BC does its course become regular. The 
peak sections of the curve are the most useful as fru 
as dating accuracy is concerned. In fact, with a re~ 
sonably accurate measurement, it is poss ible to deter· 
mine the age of a sample in a pea k section with pain! 
accuracy. U nfortunately, these abrupt peaks reprcsem 
only a very low percentage of the whole curve. The 
greatest problem is the "f1attenings". ]n the case ora 
series of dates obtained from one "feature or site, for 
which a sequence can be established with archaeo­
logical methods (e.g. stratigraphy), a way out is the 
wiggle matching analysis (e.g. Jansma/van der Plieht 
Kars 1997; Weninger 1997; Weninger/Joris 1998) can­
sisting in the "fitting" of a se ries of dates of kno~] 
sequence into the complex course of the curve. It 6 
quite different when we work with single datings 01 

medium accuracy which, fo r instance, date a specific 
taxonomic unit in a given region. We ·face such a situ· 
ation in Kujawy. A clear majority of dates is made up 
of single datings for a given fea ture or site. More· 
over, even if we have more than one date fo r a fea· 
ture, then, as a rule, we do not have any other data 
(e.g. stratigraphic ones) that would allow us to e ta~ 
lish the temporal relationships be tween them. Such 
single dates, if their ca librated age fa lls on one of those 
"f1attenings" of th e curve, become "wandering da· 
tings". As such they can refer practica lly to any mo­
ment within the "fl at" section. The brief comments 
on the consequences of the complicated course orthe 
ca libration curve in the stage of prehistory of interest 
to us here, clearly res trict th e use of this method. 
However, there are certain beneficial aspects of this 
state of affairs. For instance, if we had two separate 
datings whose ca librated values fitted entirely into 
diffe rent, fo r instance, neighboring "f1 attenings" of 



FBe 7% 

64% 

ewe 7'~ 

13% 

• Ie (BB) • • 
• 

20"1. • • • • • • • 
• • • • • • • • 

• • • • • • • • 
• • • • • • • • • • • 

• • • • • • • • • • • • • • • • 
• • • • • • • • • • 

• • • • • • • • • • • • • 
• • • • • • • • • • 

• • • • • • • • • 
• • • • • • • • • • • • • 

• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 

• • • • • • • • • • • • • • 
• • • • • • • • • • • • • • • 

• •• ••• •• •• ••• 

10% 

10% 

• • • • ••• ••• • 
•• •• • ••• • •• • • • 

• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • 
• • • • • • • • • • • • • • 

• • •• • •• ••• • • • 
• • • • • • • • • • • • • 

• • • • • • • • 

10'~ 

GAC 
g'~ 

29% 

3 1% 

Dobre Group 

33'~ 

66'~ 

1C(88)-TH + TH 

38% 

IA IB UD IC ~IIA lHllIB 

Fig. 3. The distribution of 14C dates' categoric for cultural un its. 

2'~ 2% 

56'~ 

67% 

6% 

• • • 
• • • 

• • • 

• • • 

6% 

D IIC 

71 



• 

-.J 
tv 

Tab le I. J4C dates from 3 rd millennium BC refering to Kujawy. 

No Locality 
1 Kuczkowo 
2 Dfbrowa Biskupia 

3 Kuczkowo 
4 Krusza Zamkowa 

5 
6 

Kuczkowo 
Opatowice 

7 Opatowice 
8 Kuczkowo 
9 Kuczkowo 

10 Kuczkowo 
11 Opatowice 

12 Siniarzewo 
13 Boyejewice 
14 Krusza Zamkowa 

15 Boyejewice 
16 Boyejewice 
17 Siniarzewo 

18 Opatowice 
19 Boyejewice 

20 Piecki 
21 Kierzkowo 
22 Boyejewice 

23 I nowrocuaw 
24 Opatowice 

25 Piecki 
26 Krusza Podlotowa 

27 Piecki 
28 Opatowice 
29 Skoczka 
30 Siniarzewo 

Site 
1 

21 

1 
3 
1 

36 

3 
1 
1 
1 

12 

1 
22 
13 

28 
22 
1 

3 
28 

8 
1 

22 

58 
34 

8 
2 
1 
3 
1 
1 

Feature 
A136 
89/90 

A136 
427 

A136 
123 

19 
A136 
A136 

A15 

148 
F44 

B40 
A2 

1127 

35 
A14 

16 

A3 

2 
13 

90 
64 

H152 

Culture 
GAC 
TRB 

GAC 
CWC 

GAC 
GAC 

TRB 
GAC 
GAC 

GAC 
TRB 

GAC 
GAC 
GAC 

GAC 
GAC 
GAC 

GAC 
GAC 

GAC 
GAC 
GAC 

TRB 
GAC? 

GAC 
TRB-CWC 

GAC 
GAC 
GAC 
ewe 

Phase 
lib 
IIiC 

lib 
1 

lib 
III a 

VB 
lib 
lib 

lib 
VB? 

lib 
lib 

lib-Ilia 

lib 
lib 
lib 

lib-lila 
lib 

III a 
III a 
lib 

V 
lib-lila 

Ilia 
VB-1 

lib-Ilia 
lib-Ilia 
lib-Ilia 

4 

Type of feature 
ritual 

pit 

ritual 
grave 

ritual 
ritual 

pit 
ritual 
ritual 

pit 
pit 

ritual 
pit 

ritual 

pit 
ritual 
pit? 

pit 
pit 
pit 

Qrave 
pit 

ritual 
pit 

pit 

ritual 
pit 

ritual 
qrave 

pit 

, 

Material 
bones 

charcoal 

bones 
bones 

bones 
bones 

bones 
bones 
bones 

bones 
corn 

bones 
bones 
bones 

bones 
bones 
bones 

charcoal 
bones 

bones 
bones 
bones 

bones 
bones 

bones 
bones 

bones 
bones 
bones 
bones 

Lab. no 
Ki-6927 
Gd-2289 

Ki-6917 
Bln-1812 

Ki-6929 
Gd-6522 

Gd-2642 
Ki-6928 
Ki-6926 

Ki-6918 
Lod-20 

Ki-5910 
Ki-6913 

GrN-14022 

Ki-6916 
Ki-6914 
Ki-5909 

KN-3765 
Ki-6915 

Ki-5681 
GrN-15412 

Ki-6912 

Gd-7118 
Ki-5138 

Ki-5680 
Gd-1983 

Ki-6232 
Gd-4117 
Ki-6329 
Ki-5915 

Conv.bp Cal. BC 
4420+55 3115+145 
4400+140 3105+195 

4415+45 3105+145 
4395+70 3100+150 

4400+50 3085+135 
4350+ 120 3050+ 190 

4330+90 3020+140 
4385+45 3015+75 
4370+50 3005+75 

4380+40 3005+65 
4340+ 180 2995+275 

4350+45 2980+60 
4335+40 2965+55 
4330+35 2960+50 

4315+40 2950+50 
4305+45 2945+55 
4290+40 2925+45 

4290+ 120 2920+200 
4280+45 2910+50 

4270+30 2895+25 
4270+40 2885+45 
4275+45 2880+60 

4270+50 2865+85 
4250+45 2830+80 

4230+25 2830+60 
4250+70 2820+110 

4230+40 2810+80 
4230+ 110 2810+160 
4220+40 2800+80 
4180+40 2770+80 

CateQory 
IA 
liB 

IA 
IA 

IA 
IA 

IB 
IA 
IA 

IB 
IB 

IA 
IB 
IA 

IB 
IA 
IB 

liB 
IB 

IB 
IA 
IB 

IA 
IC 

IB 
IA 

IB 
IA 
IA 
18 
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No 
31 
32 
33 
34 
35 

36 
37 

38 

39 
40 

41 

42 

43 
44 

45 
46 

47 
48 

49 

50 

51 
52 

53 

54 

55 
56 

57 

58 
59 
60 

Locality 
Opatowice 
Opatowice 

• 
Yemiki 

Opatowice 
Rzadkwin 

• 
Yeqotki 

Kierzkowo 

Opatowice 
• 

Yemiki 
Nakonowo 

Opatowice 
Piecki 

Boyejewice 

Nakonowo 

Opatowice 
Opatowice 

Nakonowo 
Nakonowo 

Opatowice 
• 

Yeqotki 

Kuczkowo 
Opatowice 
Murzynno 

Kuczkowo 
Opatowice 

Siniarzewo 

Opatowice 
Opatowice 
Smarqlin 

Opatowice 

Site 
1 

34 
27 
36 
21 

2 
1 

32 

27 

1 

35 
8 

8 
1 

35 
34 

1 
1 

1 
2 

5 
36 
1 

1 

1 
1 

1 
1 

22 

35 

Feature Culture 
37 TRB 
34 GAC? 

CWC 
123 GAG 
7 GAG 

A68 GAG 

GAG 

51B GAC? 

CWC 
GAC 

82 GAC 

18 GAC 

32B CWC 
GAC 

83 NC 
34B GAC? 

GAC 
GAC 

7 TRB 
A113 GAC 

C114 GAC 
67 GAC 

TRB-CWC 

E2 GAC 
36 TRB 
09 GAC 

6 TRB 
39 TRB 

BB 
34 GAC 

<-~o"tI".u. " lubl." I 

Phase Type of feature Material Lab. no Conv.bp Cal.BC CateQory 
VC pit bones Gd-8034 4190+60 2765+95 IB 

lib-lila pit charcoal Gd-8033 4200+70 2765+105 IIC 
2 qrave bones Ki-6331 4170+40 2760+80 IA 

lila ritual bones Ki-5136 4180+70 2750+100 IA 
lib-lila qrave bones Ki-6233 4150+40 2745+95 IA 

lila pit bones Ki-6220 4150+45 2745+95 IB 
Ilia qrave bones? GrN-15411 4135+40 2735+95 IA 

lib-lila pit bones Ki-5597 4160+70 2735+105 IC 

2 qrave bones Ki-6330 4120+45 2725+105 IA 
, Ilia qrave bones Ki-7019 4120+50 2720+110 IA 

Ilia pit bones Ki-5594 4130+65 2720+110 IB 
Ilia qrave bones Ki-6513 4105+40 2710+110 IA 
1 qrave charcoal Gd-888 4140+120 2705+155 IIA 

Ilia qrave bones Ki-7015 4090+40 2700+120 IA 
pit bones Ki-5129 4070+40 2650+120 IB 

lib-lila pit bones Ki-5131 4060+55 2645+125 IC 
III a qrave bones Ki-7014 4050+50 2615+105 IA 
III a qrave bones Ki-7013 4130+45 2615+105 IA 

VC pit bones Ki-5596 4040+50 2590+90 IB 
III a ritual bones Ki-6221 4030+60 2590+100 IA 
III a pit bones Ki-6508 4040+35 2560+60 IB 
III a ritual bones Gd-6438 4010+100 2560+170 IA 
V-1 ritual bones Ki-6332 4020+50 2555+65 IA 

III b pit bones Ki-6510 3990+35 2515+45 IB 
VC pit bones Ki-5133 3990+65 2505+95 IB 
III b pit bones Ki-6511 3980+45 2500+60 IB 

VC pit charcoal Gd-4686 3980+80 2495+125 liB 
VC pit bones Ki-5139 3960+45 2470+80 IB 
1 pit charcoal Ki-6885 3950+45 2450+80 IIC 

III a ritual bones Ki -5595 3950+60 2445+95 IA 
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No Locality 
61 Opatowice 
62 Narkowo 

63 Opatowice 

64 Krusza Zamkowa 

65 Siniarzewo 
• 

66 Uojewo 
67 Kuczkowo 

68 Ciechrz 

69 Nakonowo 

70 Kuczkowo 

71 Opatowice 

72 Opatowice 
73 Opatowice 
74 Nakonowo 

75 Nakonowo 
76 Dfbrowa Biskupia 

77 Kuczkowo 
78 Opatowice 

79 Opatowice 
80 PodQaj 

81 Siniarzewo 
82 Opatowice 
83 Podgaj 

84 Boyejewice 
85 Biskupin 
86 Biskupin 

87 Boyejewice 
88 Biskupin 
89 Boyejewice 
90 Boyejewice 

Site 

1 
16 

36 
13 
1 

4 
1 

25 

1 
1 
1 

35 
1 
1 
1 

21 
5 
35 

36 
6A 

1 
1 

32 

8 
2a 
2a 

28 
2a 
8 
8 

Feature 
9 

23 

101A 

H126 

37 
A132 

A60 

06 
38 
78 

6 

214 

B73 
78 

101A 
3 

H21 

38 
9 

2 

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 
uc 

Phase 
VC 
1 

lila 
VB-1 

lila 

2-3 

lila 
4 

lila 

lila 

lila 

lila 
VC 
lilA 

lila 
4 
2 

lila 

lila 
4 
2 

lila 
2 

Type of feature 
pit 
pit 

ritual 
ritual 

pit 

Qrave 
ritual 

Qrave 

Qrave 
pit 

ritual 
pit 
pit 

Qrave 

Qrave 
Qrave 
Qrave 

pit 

ritual 

Qrave 

Qrave 
ritual 

pit 

grave 
ritual 

ritual 

Qrave 
ritual 
Qrave 
qrave 

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 

Continue table J 

Lab. no 
Ki-5598 
Ki-5604 

Ki-5137 
Bln-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 
Bln-2299 

Gd-1349 

Ki-6313 
Ki-6311 

Ki-6219 
Ki-6314 
Gd-3025 

Conv.bp Cal. BC 

3930+60 2420+90 
3930+70 2415+105 

3920+60 2400+90 

3920+60 2400+90 

3915+40 2400+60 

3910+50 2390+70 
3910+40 2390+60 

3900+35 2390+60 

3905+45 2385+65 
3895+45 2380+ 70 

3900+60 2375+85 

3890+50 2365+ 75 
3890+60 2360+90 
3880+50 2360+80 

3870+45 2350+80 
3865+45 2345+85 

3860+40 2340+80 
3870+60 2335+95 

3850+50 2320+90 

3840+50 2310+90 

3820+50 2285+95 
3820+60 2285+105 
3800+60 2255+105 

3800+50 2250+90 
3800+40 2240+ 70 

3790+50 2235+85 

3790+30 2225+55 
3780+45 2215+ 75 
3770+50 2190+90 

Gd-2499 3760+120 2190+180 

CateQory 
IB 
liB 

IA 
IA 
IB 
IA 
IB 
IA 
IA 
IB 
IA 
IC 
IB 
IA 
IA 
IA 
IA 
IC 

IA 
IA 
IA 
IA 
liB 

IIA 

IA 
IA 
IC 
IA 
IA 
IA 
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No Locality Site Feature Culture Phase Type of feature Material Lab. no Conv .bp Cal.BC CaleQory 
91 PodQai 34 CWC? ritual charcoal Bln-2598 3760+60 2175+105 IIC 
92 Biskupin 2a BB-TH ritual bones Ki-6310 3740+40 2140+80 IA 

93 Parchanki 25 BB 1 qrave bones Ki-6335 3730+40 2130+70 Ie 
94 Dcby 29A 89 CWC-BB pit charcoal Gd-7040 3710+50 2110+80 lie 

95 Biskupin 2a BB-TH ritual bones Ki-6306 3710+55 2105+85 IA 

96 Biskupin 2a BB-TH ritual bones Ki-6305 3680+45 2065+75 IA 

97 Siniarzewo 1 H21 BB 2 qrave bones Ki-5908 3680+50 2065+75 IA 

98 Zarcbowo 21 1 CWC 2 pit charcoal Bln-1512 3670+45 2055+75 liB 

99 Mycielewo 1 BB 2 qrave bones Ki-6334 3670+40 2050+70 IA 

100 Biskupin 2a BB-TH ritual bones Ki-6312 3660+50 2040+80 IA 

101 Biskupin 2a BB-TH ritual bones Ki-6305 3680+45 2041+76 IC 

102 Grabie 4 27 TH qrave bones Gd-2644 3650+90 2035+125 IC 

103 Biskupin 2a BB-TH ritual bones Ki-6315 3650+50 2030+80 IA 

104 Biskupin 2a BB-TH ritual charcoal Gd-6664 3630+ 1 00 2005+ 145 IIC 

105 Biskupin 2a BB-TH 1 ritual bones Ki-6308 3620+45 1990+70 IC 

106 Brzeua 4 738 CWC-BB ? ? Lod-160 3590+250 1990+330 IC • • 

107 Mycielewo 1 BB 2 qrave bones Ki-6333 3610+45 1975+65 IA 

108 Biskupin 2a BB-TH ritual bones Ki-6309 3610+45 1975+65 IC 
• 

109 Yeqotki 3 A112 BB-TH 3-1 pit bones Ki-6896 3605+50 1970+70 IB 

110 Toruli 243 BB 3 pit charcoal Gd-7228 3600+50 1960+70 IIC 

111 Biskupin 2a BB-TH ritual bones Ki-6307 3600+40 1960+60 IC 

112 Radojewice 29 A110 TH qrave bones Ki-6883 3590+40 1950+60 IC 

113 Siniarzewo 1 H201 BB 3 pit bones Ki-5916 3590+50 1945+75 IB 

1,3,5,6,8- 1 0, 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.l.; 4 - Kosko 1992; 7 -
Kosko 199 1 a, Fig.l ; II - Grygiel 1979; 23 - Kosko 1996; 26 - Kosko 1997; 30,68,77,87 - Czebreszuk 2000a; 3 1 - Czebreszuk/Szmyt 1998, Abb.8A; 33,39 - Czebreszuk/ 
Los 1999; 43 - Kosko/Klocko 1991; 45 - Czebreszuk/Szmyt 1999; 49,55,58,61 - excavation of Prof. A. Kosko Ph .D. We wou ld like to express ou r grat itude to him for 
the opport unity to using unpublished dates; 53 - Kosko 1997; 57 - Czebreszuk/Szmyt 1998, Abb.8B; 59,62,66,8 1,84- 84,88- 90,92,93,95- 97,99- 11 3 - J. Czebrcszuk/P. 
Makarowiez 2000; 64 - Kosko 1989b, 46-58; 73 - Czebreszuk/Szmyt 1998, Abb.8B; 76 - excavation of P. Chachli kowski Ph.D. We wou ld like to express our gra titude 
to him for the opportunity to using unpublished dates; 80 - Klunder 1988; 83 - Czebreszuk 1996, Ryc.17; 9 1- Czebreszuk 1996, Ryc.26; 94 - Czebreszuk/Szmyt 1998, 
Abb.22; 98 - Czebreszuk 1996, Ryc.18. 



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

IlLterval..!!£ lJ..!:gg.!.£.:J" terval B C FBC CAC CWC IC TH Othll ' 
to 2920 3350 - 3100 Gd-2289 Ki-6927 B111-1812 

Ki-6917 
3100- 2920 Gd-2642 Ki-6929 

Lod-20 Ki-6928 
Ki-6918 
Ki-6926 
Gd-6522 
Ki-5910 
Ki-6913 

GrN-14022 
Ki-6916 
Ki-6914 
Ki-5909 

2920 - 2880 KN-376S 
; 

Ki-691S 
Ki-6912 

GrN-lS412 t 
Ki-S681 

2880- 2480 2880- 2600 Gd-7118 Ki-S138 Gd-888 Ki 
Gd-1983 Ki-SS97 Ki-S91S 
Gd-8034 Ki-6233 Gd-1983 

GrN-lS411 Ki-6331 
Gd-4117 Ki-6330 
Ki-S680 
Ki-6232 
Ki-6329 
Gd-8033 
Ki-S136 
Ki-6220 
Ki-SS94 
Ki-6513 
Ki-7013 
Ki-7019 
Ki-7613 
Ki-701S 
Ki-S131 
Ki-7014 

2620-2480 Ki-S596 Ki-6221 Ki-6332 Kj· 5129 
Ki-S133 Ki-6S10 
Ki-6332 Ki-6508 
Gd-4686 Gd-6438 

Ki-6S11 
2480- 2300 Ki-S139 Ki-SS9S Gd-1684 Ki-688S 

-t 

Ki-SS98 Ki-S137 Ki-6228 Ki-S604 
8111-2187 Ki-6S12 Ki-6881 Gd-S117 
Ki-S600 Ki-6S09 Ki-6243 

Ki-7016 8111-2187 
Gd-803S 
Ki-6S07 
Ki-S922 
Ki-7017 
Ki-SS93 
Ki-7018 
Gd-8037 
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IlIIt",al Be Wi le-II/terval BC FBC GAC 

Z300 - 2140 2300- 2200 Gd-8036 

2200- 2140 

2140-1950 2140- 2030 

2030 - 1950 

the curve, then we could say with certainty that they 
refer to two episodes of a clearly defined equence. 
Owing to the "flattening analysi ", it is, therefore, 
po ible to assign series of "wandering dates" to rea­
onably separate sets for which, in turn, clear time 

brackets can be set. 
Recently, D. Raetzel-Fabian (19 6) and J. Muller 

(1000) have brought some order to the problem of 
IITcgularity of the calibration curve. D. Raetzel-Fabian 
di tinguished 16 sections in the interval between 4200 
and 2200 cal BC and de ignated them A - O. Most of 
them are the "flat ection" which present difficul­
tie. 1. Muller, on hi part, continued the divi ion of 
the calibration curve into more "flat" and "peak" sec­
tion until the year 1700 Be (Muller 2000, Abb. 3). 
After this date, there comes a long tage when the 
course of the curve is regular (in J. Muller' terminol­
ogy it is medium teep a in section 0, cf. Muller 2000, 
Abb. 3). 1. Muller has further suggested to combine 
neighboring "wiggle-area" of the calibration curve 
IOto clearly di tinctive time interval (Mi.iller 2000, 
Abb. 3). Taking the findings of both researchers as a 
point of departure, it is possible to order the serie of 
Kujawy dates within the time interval (Table 2). orne 
mall differencies on our paper (Fig.4) are connected 

with using a new ver ion of the calibration curve 
(Weninger/Joris 1998). 

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

COlltillue table 2 

CWC IC TH Otlter 
BlI1-2299 Ki-6239 Ki-63J3 Gd-1349 UC 
Ki-6219 Ki-6313 Ki-6311 

Ki-63J1 Ki-63J4 
Ki-6314 

8111-2598 Ki-63JO Ki-6310 Gd-3025 UC 
Gd-2499 C 

Gd-7040 Ki-6335 Ki-6306 
8111-1512 Ki-6306 Ki-6305 

Gd-7040 Ki-6312 
Ki-5908 Gd-2644 
Ki-6305 Ki-6315 
Ki-6334 
Ki-63J2 
Ki-6315 

Lod-160 Ki-6308 Ki-6308 
Ki-6309 Ki-6309 
Ki-6333 Ki-6896 
Ki-6896 Ki-6307 
Ki-6307 Ki-6883 
Lod-160 

I. It is possible to precisely draw the end limit 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 is the issue of dating the beginning 
and end of the CWe. It follows from the analysis of 
the distribution of 14C date that intervals dated with 
the series of dates of relatively the highest legitimacy 
(category IA) fall between 28 0 and 2300 Be. Out­
side thi interval, down the time cale, only one dat­
ing falls (Bln- 1812) while four fall up the time cale 
(Bln- 2299, Bln- 2598, Bln- 1512, Ki- 6219) and other 
two with uncertain connection with CWC: Gd- 7040 
and Lod- 160, see Table I). We shall discuss more this 

• questIon. 
Only one of the above- mentioned dates (lab no. 

Bln- 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 analysi " reveals a peculiar 
isolation of date Bln- 1812, the olde t of all known 
date in Kujawy. Despite a progre in re earch con-
i ting in dating other a emblage containing the old­

est CWC materials in Kujawy, all the newly obtained 
values fit , however, into ection 2880- 2600 Be. For 
this reason we should particularly carefully interpret 
dating Bln- 1812 (the moment of prehistory to which 
thi date refers most probably falls on the younge t 
section of the time bracket set by it) and date the be-
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Fig. 5. The frequency index of dating made within individual time intervals. 

~nning of the CWC to the year ca. 2900 Be. Thi is 
the effect of the "flattening analysis', wherea jointly 
calibrating all the datings for the CWC, we receive a 
distribution curve whose initial section can be differ­
entlyinterpreted by dating the beginnings of the CWC 
to the period clearly prior to 3000 Be. This issue calls 
for further re earch. 

The issue of the decline of the CWC in Kujawy, 
in the light of 14C dating, i a complex one, too. From 
the area under inve tigation we know of as many as 
four dates which fall after 2300 BC (B1n-2299, B1n­

B1n-]S12, J(j-6219); there are two others: Gd-
7Q.IOand Lod-160 which connection with WC are not 
clear. All of them belong to a low category ( ee Table 
I). which considerably lowers their documentary value. 
In the light of the above findings the decline of the 
ewe in Kujawy can be dated to ca. 2200 Be. 

3. The beginning of the lC(BB) occur in the "wig­
~e" tage of 24 0-2300 Be. 

4. The ituation i difficult in the case of the dat­
ing of the rise of "Trzciniec" in thi region. It seems 
to start in the stage 2300-2200 Be. Thi conclusion 
ba c only on date from Bi kupin: ceremonial 
(ritual?) ite with the pottery joining the feature of 
IC(SS) and "Trzciniec" (Gro sman 1998; more pre­
cisely about the proce s of origin of "Trzciniec" see: 
Czebre zuk ] 998). 

5. Another effect is a more preci e placement in 
time of the fundamental cultural watershed that took 
place in Kujawy in the 3rd millennium Be. To make 
the problem clearer, we shall cite a imple calculation 
(Fig. 5) consisting in indexing the frequency of dating 
made within individual time intervals followingJ. Mul­
Ier. The index is clearly the lowest for the period from 
2200 to 2140 Be. This is a period when two cultural 
tradition, forming the core of the local eolithic, 
namely the FBC, GAC (the classical horizont) and 
CWC di appear from Kujawy. During thi period only 
the IC(BB), "Trzciniec" (early-Trzciniec phase) and 
Dobre group exi t in the area in que tion. Thus, it 
can be said that it was then that the eolithic actually 
ended in Kujawy and the oldest period of the Metal 
Age began. In the literature, this watershed, deter­
mined with the use of parademographic method and 
I preci e absolute chronology data, ha been pre­
dominantly dated to the econd half of the 3rd mil­
lennium BC (Czebreszuk 1996:234-235 and Fig. 81). 

2. ABSOLUTE CHRONOLOGY OF PHA ES 

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

vera I such units have been developed within each of 
the archaeological cultures, which is fully shown by 
the literature cited above. The rudiments of the e di­
visions were laid using the classic methods of com-
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parative archaeology (Kosko 1979; 1981, Fig. 9). 
could not be changed even by a mall series of 
dates concerning Kujawy that was available 
in the early 1980's (Jankowska et al. 1979; Kosko 
Fig. 1). Only stationary excavations of site 
such as Wzg6rze Prokopiaka in Opatowice 
Szmyt 1993) or Piaski Krzywosqdzkie 
Szmyt 1992) and, in the first place, the a 
tudies along the transit gas pipeline ( 

2000a; Kosko 2000; Makarowicz 2000; Szmyl 
have brought about a radical change in the 
Now, it is pos ibIe to verify, on the basis of' 
dent information, the time length of stylistic 
sequences for individual cultures. 

In the case of dating individual phases we 
on a joint calibration of a series of 14C dates. 
ever, not all datings were treated by us . 
They were graded according to date categories 
posed in the beginning. The most useful for 
analysis are the datings of the samples of 
cereal grains coming from graves, settlement and 
features of clear cultural identity (categories 
TB) and samples of wood or wood charcoals 
clearly culturally classified graves (category l/Al 
dates of the above three categories will serve as 
sis for a further analysi . 

Fig. 6 demonstrates results of this part of 
search. 

CONCLUSION 

Radiocarbon dating revealed a complicated 
ture of time interrelationships in Kujawy during 
3rd millennium Be. Th is applies both to . 
archaeological cultures and to their contents,' 
individual stylistic phases. In terms of 
chronology one can speak of a co-existence of 
ent stylistic phenomena in the region. The 
ence of all post-Neolithic traditions cannot be 
tioned. The FBC mu t have ended ca. 2300 BC. 
the classic GAC horizon (i.e. phases lIb and 
can expexting the time ca. 2200 BC as the 
riod. For late GAC horizon (i.e. phases JlIb and 
still we have only two 14C datings which fits 
2600-2400 Be. The cwe continued throughout 
whole millennium until about 2200 BC too. 

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

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



14C 
their lifetime, pecifically between 2340 and 2130 , 

I( the proto-Snetice epi ode took place. 
When one add the fact, confirmed by 14C date , 

ilemporal overlapping of individual tyli tic phase 
lOin the GAC, CWC and lC(BB), it can be justifia­
IIIyclaimed that the 3rd millennium BC was a stage 

of prehi tory which fully de erve to be called the age 
of a "cultural mo aic". 
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DIRBANT SU RADIO ONINEMIS DATOMIS. 

-
3 TUKSTANTMETIS PRo KR. KUJAVIJOJE 

PAGAL C14 DATAS 

Janu z Czerbreszuk, Marzena Szmyt 

Santrauka 

iuo metu is Kujavijo (Centrine Lenkij a) yra 
puta 113 CI4 dat4, kurios pateiktos lentelcje r. l. 
i.tnlclcjc be pagrindini4 duomen4, kaip paminklo 
pavadinima, laboratorijos Nr., konvencionali data 
taip pal nurodoma kultura ir jos faze, su kuria ieja­
mas konkrctu pavyzdy, bandiniui paimta medziaga 
rkalibruota data. Vi 0 dato su kir tyto i kategorija 
pagal du pagrindiniu kriterijus: (1) pagal bandinio 
jdludi (1- trumpai gyvavusi medziaga - kaul ai, at kiri 
medicno gabalai, seklos, prikep«s sluoksnis puoduo e 
If pan., II - ilgai gyvavu i medziaga - angli , dirvo­
lcmio pavyzdziai, lJl - pakitu i trumpai gyvavu i me­
diiaga - dcginti kaulai). (2) pagal objekto, i" kurio buvo 

. bandinys, pobudi (A - i" kapo ar ritualinio 
OOjekto, kurio kulturinc priklau omybe nekelia abejo­
oiq,B-i" gyvenvicte kulturinio sluok nio, kurio kul­
turine priklau omybe neabejojama, C - bet koks 
bandinys, ku rio kulturine prikJau omybe nera aiski). 

CI4 dat4 erijos panaudotos datuoti (1) atskira 
archcologines kulturas ir (2) atskiras tilistine fazes 

ku lturos viduje. 

LE TELIl) 

Ilentele. C14 datos 3 tuk tantmeciui pr. Kr. , 
su Kujavija. 

2lcntele. CI4 dat4 , susijusi4 u Kujavija , pa­
irstyma , priklausomai nuo inte rval4 pr. Kr. ir 

Tyrimo rezu ltatai pateikti 5 paveiksle. Radiokar­
boninis datavima rodo, kad 3 tukstantmetyje pr. Kr. 
Kujavijoje vienu metu cgzi tavo ivairio kulturo ir j4 
tili stine faze. Piltuvclini4 tauri4 kultura sunyko 

mazdaug apic 2300 pr. Kr. Klasikiniam ritu alini4 
amfor4 horizontui kol kas turimos tik dvi dato , 
priklau ancios pcriodui tarp 2600-2400 m. pr. Kr. 
Virvclines kcramikos kultura t9 iasi per visq tukstant­
meti iki mazdaug 2200 m. pro Kr. Rcm iantis radiokar­
boniniu datavimu imanoma tiksliau pa ckti ribq tarp 
neolito ir zalvario amziau ,kuri yra laikotarpyje 2200-
2140 m. pr. Kr. Antrojoje 3 tukstantmecio pr. Kr. pu e 
pradzioje Kujavijoje pa irodo Ivno kultura (Varpini4 
tauri4 kulturo variantas). Jai egzistuojant, ypac laiko­
tarpyje tarp 2340-2130 m. pr. Kr., pastebimas pro­
tounetici4 pasirodymas. 

Priduriant tai , kad Rutulini4 amfor4, Virvelines 
keramiko ir Ivno kultur4 atskiro sti li stines fazes 
gyvavo tuo pat metu, 3 tukstantmeti pr. Kr. Kujavijojc 
galima apibudinti kaip "kulturiny mozaikq". 

archelogi ni4 pavyzdzi4. Raidzi4 dydis, priklausomai 
nuo dato kategorijo: didele - fA ir I B, vidutine -
I1A ir lIB, maza - IC, IlC ir IIIA-C. 

" ILIU TRAClJ l) SI\RA A 

I pay. Radioaktyviosios anglics dat4 kaiciu 
kiekvienam kultliro pavyzdziui Kujavijoje is ivairi4 
laboratorij4· 

2 pay. Standartinil! C14 dat4 nykrypiml! kla es, 
naudojant popieri4. 

3 pay. C14 dat4 kategorijl! paskirstymas tarp kulturos 
pavyzdzi4· 

4 pay. Kalibravimo kreives intervalo nuo 3350 iki 
1450 m. pr. Kr. padalijimas i sekcijas. 

5 pay. Datavimo daznio indeksas at kiruose laiko 
intervaluo e. 

6 pay. Bendras C14 dat4 kalibravima kiekvienam 
kulturos pavyzdziui. 
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PABOTA C CEPMHMM PA,[(MOYfJIEPO,nHhIX T. 
PA,[(MOYfJIEPO,nHhIE ThI III ThIC. ,nO H. 3 PhI 

B KYHBAX 
HHyrn Qe6pemyK, M IDKeHa IIIMbiT 

Pe310Me 

ITo pa60Te C paAHoyronbHblMH AaTaMH, 3 TbIC5IYe­

neTJile AO H.3., B KY5lBaX, no AaTaM C 14. 
B HaCT05lUlee BpeM51 H3 Ky5lB (UeHTpaflbHa51 

[1onbwa) nonyYeHO 113 AaT C14, KOTopble npHBeAeHbl 

B Ta6nHl.(e NQ 1. Hap5lAY C OCHOBHblMH AaHHbIMH , KaK 

HaHMeHOBaHHe naM5ITHHKa, HOMep na60paTopHH, 

KOHBeHl.(HOHanbHa51 AaTa , B Ta6nHl.(e TalOKe YKa3aHa 

K)'flbTYpa H ee cpa3a, C KOTOPOH CB5I3aH KOHKpeTHblH 
06pa3el.(, B351TblH .1I,n51 np06bl MaTepHan H KanH6po­

BaHHa51 AaTa. Bce AaTbI pa3AeneHbi Ha KaTeropHH no 
AByM OCHOBHblM KpHTepH5IM: (1) no xapaKTepy np06bl 

(I - MaTepHanbI , cYwecTBoBaBWHe B TelleHHe HenpOAon­

)[(HTenbHoro BpeMeHH, - KOCTH, OTAenbHble KyCKH 

ApeBeCHHbl , ceMeHa, npHKHneBwHH cnOH B ropwKax H 

T.n.; IT - MaTepHanbl, cywecTBoBaBWHe B TelleHHe 

npOAOJDlOlTenbHOro BpeMeHH, - yronb, 06pa31.(bl nOYBbl ; 
III - H3MeHHBWHeC5I MaTepHanbI, CyWeCTBOBaBWHe B 

•• 
TeyeHHe HenpOAOIDKHTenbHoro BpeMeHH , - )[()[(eHble 

KOCTH); (2) no xapaKTepy 06beKTa, C KOToporo B351Ta 

np06a (A - H3 MOrHnbl HnH pMTyanbHoro 06beKTa, lIb51 
K)'nbTypHaJi npHHa.T~fle)[(HOCTb He Bb13blBaeT COMHeHHH, 

B - H3 K)'nbTypHoro cno51 noceneHHH , KYflbTypHa51 
npHHa.1l,ne)[(HOCTb KOToporo COMHHTenbHa, C - mo6a51 

np06a , KynbTypHa51 npHHaAne)[(HOCTb KOTOPOH 

He5lCHa). 

)laTbl CepJ.1H C14 Hcnonb30BanHCb AflJI AaTHpOBaHJ.15I 

(1) OTAenbHblX apxeonOrHyeCKHX K)'flbTyp If 

Aefl bHblX CTHnHCTHyeCKJ.1X cpa3 BHyrpH Ka)[(!IOH 

Pe3ynbTaTbi HccneAOBaHH51 npHBeAeHbl Ha 

PaAHoyroflbHoe AaTJ.1pOBaHHe nOKa3blBaeT, qro 
TblC5IyeneTHH AO H.3. B KYHBax OAHOBpeMeHHO 
BOBano HeCKOflbKO K)'nbTyp H HX CTHflH 

KynbTYpa BOPOHKo06pa3HblX yaw HCyeJna OKOJlO 

AO H.3. )lml YCTaHOBneHH5I KnaCCHlieCKoro 

pHTyanbHblx aMcpop nOKa lITO eCTb flHWb JIBe 

npHHa.1I,ne)[(aWHe n epHOAY Me)[(.1l,y 2600 H 2400 
H.3. KynbTypa WHYPOBOH KepaMHKI1 n 
uefloe TbIC5IyeneTHe, npH6nl13HTenbHo ,llO 2200 
H.3. Ha OCHOBaHHH paAHoyronbHoro J),aTI1 

MO)[(HO 60nee TOll HO npocneAHTb rpaHI1UY 

HeOflHTOM J.1 6POH30BbiM BeKOM, KOTOpa51 
Me)[(.1l,y 2200- 2 140 rr. AO H.3. 8 Hayane BTopoli 

Hbl 3 TbICHyeneT1151 AO H.3. B KYHBax nOHBn5leTC5I 

CKaH KynbTYpa (BapHaHT K)'flbTYPbl KynUJ, 

llaw). 80 BpeMH ee cywecTBoBaHHH, B 

Me)[(.1l,y 2340 H 2130 rr. AO H.3., Ha6niOAaeTC5I 
~ 

npOTOBHeTHl lel1. 

H anOMHHB, 'ITO B TO )[(e BpeM5I 

,llenbHble CTHnHCTHlleCKHe cpa3bl KyflbTyp 

aMcpop, WHYPOBOH KepaMHKH 11 J.1BHHHCKOH 
3 TblC5IyeneTHe AO H.3. B KYHBax MO)[(HO 

KaK " M03aH K)' K)'nbTYP"· 

CITI1 COK TAEJII1U 

Ta6nHl.(a 1. )laTbl C14 no 3 TbICHyeneTHiO ,ll0 H.3., 

KaCaiOwl1eCH KYHB. 

Ta6nHua 2. Pacnpe,lleneHHe AaT C14 no KYHsaM B 

3aBHCHMOCTH OT HHTepBanoB AO H.3. H apxeonorl1yeCKl1X 

06pa3UOB. BeflHYHHa 6YKB B 3aBHCHMOCTH OT 

AaTbl: 60nbwan - IA H IB, cpeAHJlJI - UA H li B, 
IC, lI C H fIlA-C. 

CITI1COK I1JIJIlOCTPAlI.I1J1: 

PHC. 1. l.{Hcno pa.ll,HoyronbHbIX AaT 113 pa3HbiX 

na60paTOpHH.1I,nH K3)[(.1I,0ro 06pa31.(a K)'flbTYPbl B KY5lBax. 

PHC. 2. KnaccbI CTaH.lI,apTHbix OTKnOHeHHH AaT C14 

npH I1CnOnb30BaHHH 6YMarH. 

PHC. 3. PacnpeAeneHHe KaTeropHH AaT C 14 Me)[(.1l,y 

06pa3uaMl1 K)'nbTYpbJ. 

PHC. 4. Pa3AeneHHe HHTepBana Kan 

KPHBOH OT 3350 AO 1450 rr. AO H.3. Ha CeKUllI1. 

PJ.1c. 5. l.{acToTHblH HH.lI,eKC AaTHpOBaHI151 B 

HblX HHTepBanax speMeHH . 

PHC. 6. 06waH KanH6poBKa ,llaT C14 JJ.JJ1I 

06pa3ua K)'nbTYpbJ. 
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