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

JANUSZ CZEBRESZUK, MARZENA SZMYT

At present we have 113 14C dates referring to
Kujawy (Central Poland) which are presented in Table
1in the 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-
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
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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; Miiller 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 bones, single tree rings,
carbon layer on vessels, seeds, reeds or grass; I1-long—
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 standard deviations 14C dates using in the paper.

tural tradition (A — the sample comes from a grave or
a ritual feature that is 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 is given in 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 archaeological 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
113 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 alternat-
ing “flat” sections (plateaux) and abrupt peaks. Only
after 1500 BC does its course become regular. The
peak sections of the curve are the most useful as far
as dating accuracy is concerned. In fact, with a rea-
sonably accurate measurement, it is possible to deter-
mine the age of a sample in a peak section with point
accuracy. Unfortunately, these abrupt peaks represent
only a very low percentage of the whole curve. The
greatest problem is the “flattenings”. In the case of a
series of dates obtained from one feature or site, for
which a sequence can be established with archaco-
logical methods (e.g. stratigraphy), a way out is the
wiggle matching analysis (e.g. Jansma/van der Plicht/
Kars 1997; Weninger 1997; Weninger/Joris 1998) con-
sisting in the “fitting” of a series of dates of known
sequence into the complex course of the curve. It is
quite different when we work with single datings of
medium accuracy which, for 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 feature or site. More-
over, even if we have more than one date for a fea-
ture, then, as a rule, we do not have any other data
(c.g. stratigraphic ones) that would allow us to estab-
lish the temporal relationships between them. Such
single dates, if their calibrated age falls on one of those
“flattenings” of the curve, become “wandering da-
tings”. As such they can refer practically to any mo-
ment within the “flat” section. The brief comments
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 into
different, for instance, neighboring “flattenings” of



FBC 7%

AN
29%
31% 56%
b
64%
cwce 7% Dobre Group
° ,:«wrlr’i
< e 222
fH
13% e
33%
! /
’- [’ x::: Oood.
7% B
aal ¢
+¢4 2%
t
7%
& ¢
66% 67%
IC(BB)-TH + TH 6%
IC (BB) —
10% 50% 38%
4
\
E k

10%

EIA EIB mIC gIA

Fig. 3. The distribution of 14C dates’ categories for cultural units.

6%

miB OlC

50%



dl 08+0LLc Op+08LY GL6eS-M sauoq ud 14 OMD Z¢SHH L omazieluls o€
VI 08+t008¢ Ov+02ey 62€9-M sauoq onelb elll-qll ovH L BYZO0XS 6¢
Vi 091L+0L8c OLL+0e2y LLLy-PO sauoq fenju elll-all ovo 79 € 8oImoledQ 8¢
dl 08+0L8C Ob+0cey 2E2c9-M Sauoq ud Elll-all ovo 06 } osld lc
VI OLL+0c8c 0.+0Scy  £€861-PH Sauoq [eniu l-dA OMO-gdl [ EMOI0|POd BZSNIY 92
dl 09+0€8¢ Ge+0eeh 0898-M sauoq ud Bl ovo el e} osld Gc
Ol 08+0€8¢c  S¥+0G2h 8E1LG-M sauoq ud elll-qll LOVD c 14 8oImoredQ 144
VI G8+G98¢ 0St0l2y  8LLL-PH Sauoq [enju A gdl 89 MENDOIMOU| €¢c
4l 09+088¢ Gh+S/2v cL69-M sauoq ud all ovo gy ac aomaledog ac
VI Gy+3988¢  OF+0L2y CLPSL-NID Sauoq anelb Blll avH } OMONZIBIY Le
dl Gctg68¢c  08+0l2h 189G-M sauoq ud elll avo 9l 8 osld 0c
dl 0S+0l62 Sv+082F  G169-IM sauoq ud all oVH vV 82 oomaledog 61
dll 00¢+0c6c 0cl+062y  S9/E-NM |e0dJeyo ud Elll-qil ovo ge € aoImoredQ 8l
dl Sp+Gc6ec  Ob+062Y 606S-M sauoq éud qall ovo yAAN ! omazieluls Lk
Vi gG+ar6Cc  Sh+S0EY 7169-M Sauoq [enju all ovo [44 cc aomaledog 9l
dl 0S+0S6c  OP+SLEY 9169-M sauoq ud qall VD ovd 8¢ aomaledog Gl
Vi 0S+t096c SEe+0eey <2cOovL-NID sauoq [eniu elll-qil ovo cl EMONWEZ BZSNIY |
dl GG+tG96c  Op+Seeh €169-M Sauoq ud qall ovHo 14%=| cc aomaledog el
Vi 09+086¢  SP+0SEY 016S-™M sauoq feniu qall ovo 14| I omazZieluls cl
dl G/ct966¢C 08L+0VEY 02-pPo7] uioo ud AT gd.l cl aoimoledQ L}
dl G9+G00E  OF+08EY 8169-M sauoq ud qall aovH Qlv I OMOMZONY (0]}
Vi G/+S00E  0S+0.EY 9¢69-M Ssauoq [eniu all ovo 9€LVY b OMOXZONY 6
VI G/+GL0E  SP+S8EY 8269-M Sauoq [enju all ovo 9ELY b OMOXZON}Y 8
4l OrL+0c0e 06+0cer  2v92-PO Sauoq ud an gd.l 61 g aoImoredo L
Vi 061+0S0€ 0cL+0SEy  2299-PH Sauoq [enju el ovo gcl 9¢ 8oimoledO 9
VI GeL+580€ 0G+007Y 6269-M sauoq [enju all ovD 9gLY } OMOYZONY g
VI 0GL+00LE O0L*S6EY  <Cl8l-uld Sauoq anelb I OMO Ly € EMONWEZ BZSNIY ¥
Vi SyL+S0Lle Sy+SGlvv L169-M sauoq [eniu qall ovo €LY L OMONZOMY )
dll G6L+t3S0LE OvL+00¥y  6822-PH |e02JBYO ud Olll gd.l 06/68 kg  eldnysig emoiqiqg 2
VI SyL+tGLLlE  GS+0ChY 1269~ S8uoq fenu qall ovo 9€ LY } OMOXZONY !
Aobayen og1en dqg-auo) ou ‘geT [eLaepn alnjes) Jo adA] eoseyd ainynon alnjea IS AljeooT ON

*Amelny] 0) SULIdJAI D WINIUUI[[IW P € WOIJ S3Jep D[ 1 el n



VI
Oll
al
all
dl
al
al
Vi
VI
dl
VI
al
VI
VI
Ol
al
Vi
Vil
Vi
al
VI
Vi
0]
VI
al
Vi
VI
VI
all

al
Aobeaje)

S6+Shve
08+0S¥¢
08+0.v2
Gel+386ve
09+0052
G6+3059¢
Sy+G1Ge
G9+4G5¢2
041+095¢
09+0952
001 +065¢
06+0652
G01+G19¢
G0L+G19¢
Gel+Sv9¢
0c1+099¢
0c1+00.4¢c
GG1+50.L¢
OLL+0LLC
0LL+0cl¢e
0L1+0cLe
S0L+SG2/le
S0L+GELC
g6+5e.L2
S6+Sv.e
S6+Sv.L2
001+0594¢
08+09.¢
S0L+59/¢
G6+99.¢
0aed

[ 2]qp1 anunuo)

09+0S6€
G+0S6€
SP+096€
08+086¢€
Gy+086€
G9+066€
Ge+066€
05+0c0¥
00L+0L0OY
GE+0V 0y
09+0€0¥
0S+0¥0¥
Sy+0ELY
0S+0S0¥
GG+090¥
0r+0L0¥
0+0601%
0cL+oriy
ov+S01L¥
G9+0E LY
0s+0cty
Sp+0cly
0L+091¥
ov+SeLy
Sr+0Sty
or+051¥
0.+08}v
Ov+0L1L¥
04+00cy

09+06 ¥
dg auo)

G69S-™M
G889-M
6€19-
9897-PO
F1G9-M
€E1G-™M
01G9-M
cee9-M
8€19-PY
8059-M
1229
9655
€10,
710L-™M
LELS-M
621G-™M
G10L-™M
888-PO
€199-M
Y659G-M
610,
0€€9-M
169G
LEPSE-NID
0cc9-™
€629
9€ G-
LEE9- M
€€08-PO

7€08-PDO
ou ‘geT

seuoq
[eoo.Jeyo
seuoq
[e02Jeyo
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
seuoq
sauoq
sauoq
[eooJeyo
sauoq
sauoq
sauoq
sauoq
sauoq
$,s8u0q
seuoq
seuoq
seuoq
sauoq
[eooseyo
seuoq
IS

[enji
ud
ud
ud
ud
ud
ud

[eniu

[enju
ud

[enju
ud

anelb

anelb
nd
ud
onelb
oAelb
oAelb
ud
anelb
aAeIb
ud
anelb
ud
onelb

[enju

oAelb
ud
ud

Elll
I
OA
OA
qlil
OA
qalll
E-A
el
Elll
Elll
OA
Elll
elll
Elll-qll

el
b
Elll
Elll
elll
4

elll-all
Elll

elll
Elll-all
el
4
elll-all
OA

alnjes} Jo adA] eseyd

ovo
ad
adl
ad.l
ovo
ad.l
ov9
OMO-gd L
ovoO
ovo
ovo
ad.l
ovo
ovoO
{OVO
ON
ovo
OMO
ovo
ovo
ovo
OMO
{OVO
ovo
ovo
ovo
avo
OMO
LOVO
adl
alinyn)

ve
6¢
60
9¢
=
/9

14520)
ELIV

are
€8

dce

81l

28

alLs

89V

ect

vE

VA
ainjea

Ge
ac

bl il il ol Al

~ — — QN WO

ve
Ge
I
8
8
Ge
I
/e
[43
b
4
44
9¢
/e
ve
L
SIS

20ImojedQ
ulbrews
aoimoledO
20ImoledO
oMazIeluls
aomoredQ
OMO3ZONY
ouuAzinp
aoimoredQ
OMOXZONY
PIoBaA
aoImoledO
OMOUONEN
OMOUOMEN
]l e}iclelg)
80ImoledQ
OMOUOMEN
aomalehog
Bosld
aoimoledO
OMOUOMEN
DIUIB A
aoImoredO
OMOYZIaIY
jIoBa A
uimypezy
aoimoledO
PIUIB A
aoimoledO
aoimoledO
AyeooT

09
69
89
LS
9g
qs
12°]
€9
cs
IS
0S
6%
1514
Ly
oy
°14
144
1997
cv
874
ov
6€
8¢
LE
9¢
°13
1%
ee
cg
L€
ON

73



Vi 08L+061c 021+09.E€  66VC-PO sauoq anelb on ve 8 aomalehog 06

VI 06+06Lc 0S+0L.LE Gecoe-Po sauoq anelb on 144 8 aomalehog 68
A4 G/+Slee  SP+08.E P 1E9-M Sauoq feniu H1-d9 e uidnysig 88
Ol GG+Gccc 0E+06.€E 6129-M sauoq anelb ¢OMO 8¢ aomaleAog /8
Vi @8+Ggce  0S+06.€ LLES-M sauoq feniu H1l-d9 Eeg uidnysig 98
VI 0.t+0Fcc  0F+008E €LE9- M sauoq [eniu Hl-99 ec uidnysig a8
Vil 06+0S22 0G+008€  6VEL-PH [eodJeyo aneib on g 8 aomaledog 8
dll GOL+G52c 09+008€  66¢c-uid [eodJeyd ud ¢ OMO 6 [43) lebpod €8
VI G0L+S8¢c 09+028¢E 9€08-PY sauoq fenju Elll ovo 8¢ ! 8oimoyedQ a8
VI G6+582¢ 05t028E 6€£29-M sauoq anelb c ad leH L oMazieluls 18
VI 06+0LEc 0S+t0¥8E  ¥891-PH sauoq anelb 14 OMO € V9 febpod 08
VI 06+0ccc 0S+0S8¢E 2E08-PO sauoq fenju elll ovH VIOl 9€ 8oImoledQ 6.
Ol g6+Scce  09+0/8¢ €65G-M sauoq ud Elll LIV 8/ =19 somoredo 8.
VI 08+0F€c  0F+098E €729-™M sauoq anelb é OMO €9 ] OMOXZONH LL
VI G8+ShEc  GPt998E 1889-1M sauoq anelb 14 OMO 4% lg  eldmysig emolqig 9/
| 08+09€c SGrt0.8€ 8L0L-™ sauoq anelb el ovo 3 OMOUOMEN GL
VI 08+09€¢ 0S+088E 2102-™M sauoq aneib Vil ovH b OMOUOXEN 17
dl 06+09€c  09+068E 009G-M Sauoq ud OA gd.l 9 L 8oImoledQ €L
Ol G/.+G9€¢  0S+068€ 2c6S-™M sauoq ud Elll ovo 8. ge 8oimoledQ cl
VI G8+S/€¢  09+006E GE08-Po sauoq [eniu el ovH 8¢ b 8oImoledQ L
dl 0.+08€¢ SPt968E £0G9-M sauoq ud el ovD 9d } OMOXZINH 0L
Vi G9+G8Ee S tS06¢E 9104-M sauoq anelb elll avH b OMOUOMEN 69
VI 09+06EC SE+T006E 82¢29-M sauoq anelb 14 OMO o9y Gc Z1yds19 89
dl 09+06€Cc OFt+0L6E 6059-M Sauoq [eniu ell| ovo ceLY L OMOXZONY VAS)
VI 0.+06E€C 0St0L6E  LLLS-PO Ssauoq anelb €-c ad 28 14 omalon 99
dl 09+00¥¢c OF+SL6E 2LG9-M Sauoq ud Bl ovH 9¢IH b OMazZIeluls g9
VI 06+00¥¢ 09+0c6E  /8lc-uld sauoq feni L-dA  OMO-gdL el EMOWEZ BZSNIY 19
A 06+00¥¢ 09+0c6E LE1G- sauoq [enju elll ovo VIOl 9¢ aomoledO €9
dll GOL+Glvye 0L+0E6€ 709G-M |e0d.Ieyd ud b ad €¢ 9l OMOM}IEN 29
dl 06+0cc  09+0E6E 86GG-M sauoq ud OA ad.l 6 L aomoledQ 19
Aobajen og1en dg-auo) ou ‘gen [eLe1e ainles} Jo adA] sseyd alnyn) ainjea als Anpeoon ON

[ 2]qv1 anuyuoy)

74



810K 9661 N2$1QaZ) — 86 TT' AV
Q661 1AWZSNZSIIGIZ)) — b6 97K ‘9661 ANZSAIQIZY) —16 ‘L[9KY 9661 Anzsa1qaz) — €8 ‘8861 1OPUN[Y — (8 :SAAep poystjqndun Suisn 0y Ayunjioddo ayy 10§ wiy 03
opryiyeIS Ino ssaidxd 03 YI| PINOM A\ “('Yd PISMONIUORYD “d JO UONBABIXD — 9/ ‘g8'qqV ‘8661 IKWZSANZSAIGAZ) — €L -85—9F ‘46861 OM$OI — 9 “000T ZOIMOIBNEN
d/ANZS91Q9Z)) [ — €11-66'L6—S6°€6°T6°06-88 P8—F8 18°99°T9°6S ‘H8°AqV ‘8661 1AWZSMNZSAIQIZ) — LG *L661 OO — £ *SAiep paystigndun Suisn 01 Ajrunizoddo o
10] wiy 0y apryned o ssaxdxa 03 I PINOM AN "@'Yd ON$OY 'V JOIJ JO UOHBABIXA — [9°8G°CS 6 ‘6661 IKWZSANZSAIQIZ) — Sy “1661 OROIN/OYFON — £ 16661 $01
PINZS21G9Z)) — 6E°EE V] AQY ‘8661 AWZSANZS21QIZ) — [€ “BOOOT INZSAIGAZ)) — L§°LL'89'0E *L661 OASON — 9T 9661 O$ON — €T 6L61 [21BA1D — [ “['S1 ‘B1661 05O
— L 'T661 0503 — ¥ U1'31d ‘B686T OO — T ‘000T Awzs ~ T8°6L‘SLSL YL TL—69°L9 S9 €9 09°9S S TS—0S 89 b Th—0p 8€—HE TE 6T—LT ST YT TTTI'01-8°9°S"E"1

4l G/+sv6lL  05t06SE 916G-™M Sauoq ud g dd LOcH 1 oMazZIelulS Skl
ol 09+0S6L  Ov+06SE £889-M Sauoq anelb HL oLV 6¢ aomalopey 43"
Ol 09+096L  O¥+009€ L0E9-™M sauoq [eniu HL-gd9 eg uidnysig LEL
all 0/+096L  0S+009€ 8¢cL-PO |eodeyo ud € dd eve unio| oL}
dl 0/+0/61  0S+S09€ 9689-M Sauoq ud L-€ HLl-dd gLV € l0ba A 60}
Ol Go9+G/61L  SP+01L9E 60€9-M Sauoq [enj HL1l-gd ec uidnysig 801}
Vi G9+G/6L  SP+0L9E €EE9-™M sauoq anelb 4 dd b omaBIoAN L0}
Ol 0ee+066L 0S2+06SE  091-PO7] é 12 dag9-OMO 8¢€L 14 enazig 901}
ol 0.+066}L SGFt0C9€ 80€9-™M sauoq feniu } HL1l-dd eg uidnysig S0t
ll Gy1+G002 00L+0898  #999-PH |[eodteyd [eni H.1-dd e uidnysig 701
Vi 08+0€0¢ 0S5+059¢€ GLE9-M Sauoq [eni H1-dd =14 uidnysig €0}
Ol Gcl+8e0c 06+099€ ¥1792-PO sauoq anelb HL lc 1% algqeln) c0l
Ol 9/+1¥02  SF+t089€ S0€9-™M sauoq [enju HLl-gd9 EC uidnysig 10t
Vi 08+0¥702 0S+099€ gLleEo-M Sauoq [eniu HLl-gd9 EC uidnysig 00}
Vi 0/+050¢ OP+0L9€ YEE9-M sauoq anelb 4 ad 3 OMaIBI0AIN 66
dll G/+G850C SP+0.L9€ cLgl-uigd [e0d.Jeyd ud e OMO b le omoqgaiez 86
VI G/+G90¢ 0S+089¢€ 806G-™M Sauoq anelb 4 ad leH 3 OMaZIelulS 16
Vi G/+G90¢ SP+089€ G0E9-M sauoq fenju HLl-g99 =14 uidnysig 96
VI @8+G80le SSt+0L.LE 90€9-M sauoq fenmu HL-g9 EC uidnysig g6
Oll 08+0Llec 0S+0LLE 0¥0.-PO |e0d.eyd ud gg9-0MO 68 v6¢e Ag2Q 76
Ol 0.+0€lec Ov+0ELE Gee9-M sauoq anelb b ad 14 Bueydled €6
VI 08+0vlec Ov+Ov.LE 0LE9-™M sauoq [eniu HL-dd Eec uidnysig 6
Oll GOL+GLle 09+09.€ 86SG¢-uld |e0dJeyd [enji ¢OMO 1243 lebpod 16
Aoberen ag1en dg auo) ou “gen feuslepn aines) Jo adA] eseyd ainynn ainjea BIIS Aujeoon ON

[ 2]gp1 anuyuoy)

13



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

Interval BC

Wiggle-Interval BC

FBC

GAC

cwce

IC

TH

Other

to 2920

3350 - 3100

Gd-2289

Ki-6927
Ki-6917

BIn-1812

3100 - 2920

Gd-2642
Lod-20

Ki-6929
Ki-6928
Ki-6918
Ki-6926
Gd-6522
Ki-5910
Ki-6913
GrN-14022
Ki-6916
Ki-6914
Ki-5909

2920 - 2880

KN-3765
Ki-6915
Ki-6912

GrN-15412

Ki-5681

2880 - 2480

2880 - 2600

Gd-7118
Gd-1983
Gd-8034

Ki-5138
Ki-5597
Ki-6233
GrN-15411
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

Gd-888

Ki-5915
Gd-1983
Ki-6331
Ki-6330

Ki-5129 NC

2620 - 2480

Ki-5596
Ki-5133
Ki-6332
Gd-4686

Ki-6221
Ki-6510
Ki-6508
Gd-6438
Ki-6511

Ki-6332

Ki-5129

2480 - 2300

Ki-5139
Ki-5598
BlIn-2187
Ki-5600

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

Ki-6885
Ki-5604
Gd-5117
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Continue table 2

Interval BC | Wiggle-Interval BC FBC GAC cwe IC TH Other
2300 - 2140 2300 - 2200 Gd-8036 BlIn-2299 Ki-6239 Ki-6313 Gd-1349 UC
Ki-6219 Ki-6313 Ki-6311
Ki-6311 Ki-6314
Ki-6314
2200 - 2140 BIn-2598 Ki-6310 Ki-6310 | Gd-3025 UC
Gd-2499 UC
2140 - 1950 2140 - 2030 Gd-7040 Ki-6335 Ki-6306
Bln-1512 Ki-6306 Ki-6305
Gd-7040 Ki-6312
Ki-5908 Gd-2644
Ki-6305 Ki-6315
Ki-6334
Ki-6312
Ki-6315
2030 - 1950 Lod-160 Ki-6308 Ki-6308
Ki-6309 Ki-6309
Ki-6333 Ki-6896
Ki-6896 Ki-6307
Ki-6307 Ki-6883
Lod-160

the curve, then we could say with certainty that they
refer 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-
sonably 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
irregularity 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
them are the “flat sections” which present difficul-
ties. J. Miiller, on his part, continued the division of
the 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
course of the curve is 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
into 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.

1. It is 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 is 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 (Bln—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 materials in Kujawy, all the newly obtained
values fit, however, into section 2880-2600 BC. For
this reason we should particularly carefully interpret
dating Bln—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-
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Fig. 5. The frequency index of datings made within individual time intervals.

ginnings of the CWC to the years ca. 2900 BC. This is
the effect of the “flattening analysis”, whereas jointly
calibrating all the datings for the CWC, we receive a
distribution curve whose initial section can be differ-
ently interpreted by dating the beginnings of the CWC
to the period clearly prior to 3000 BC. This issue calls
for further research.

The issue of the decline of the CWC in Kujawy,
in the light of 14C dating, is a complex one, too. From
the area under investigation we know of as many as
four dates which fall after 2300 BC (BIn-2299, Bln-
2598, BIn-1512, Ki-6219); there are two others: Gd-
7040 and Lod-160 which connection with CWC are not
clear. 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 seems
to start in the stage 2300-2200 BC. This conclusion
bases only on dates from Biskupin: ceremonial
(ritual?) site with the pottery joining the feature of
IC(BB) and ,, Trzciniec” (Grossman 1998; more pre-
cisely about the process of origin of ,, Trzciniec” see:
Czebreszuk 1998).

5. Another effect is 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 is clearly the lowest for the period from
2200 to 2140 BC. This is 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” (early—Trzciniec phase) and
Dobre group exist in the arca 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 literature, 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 is more

accurate at the same being more methodologically
complex. In the last 30 years of studies in Kujawy, se-
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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-
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parative archaeology (Kosko 1979; 1981, Fig. 9). This
could not be changed even by a small series of 14C
dates concerning Kujawy that was available already
in the early 1980’s (Jankowska et al. 1979; Kosko 1991,
Fig. 1). Only stationary excavations of site complexes,
such as Wzgoérze Prokopiaka in Opatowice (Kosko/
Szmyt 1993) or Piaski Krzywosadzkie (Czebreszuk/
Szmyt 1992) and, in the first place, the archaeological
studies along the transit gas pipeline (Czebreszuk
2000a; Kosko 2000; Makarowicz 2000; Szmyt 2000),
have brought about a radical change in the situation.
Now, it is possible to verify, on the basis of indepen-
dent information, the time length of stylistic phase
sequences for individual cultures.

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

Fig. 6 demonstrates results of this part of our re-
search.

CONCLUSION

Radiocarbon dating revealed a complicated pic-
ture of time interrelationships in Kujawy during the
3rd millennium BC. This applies both to individual
archaeological cultures and to their contents, i.e. to
individual stylistic phases. In terms of radiocarbon
chronology one can speak of a co-existence of differ-
ent stylistic phenomena in the region. The long exist-
ence of all post-Neolithic traditions cannot be ques-
tioned. The FBC must have ended ca. 2300 BC. For
the classic GAC horizon (i.e. phases IIb and I1la) we
can expexting the time ca. 2200 BC as the ending pe-
riod. For late GAC horizon (i.e. phases IIIb and IIIc)
still we have only two 14C datings which fits to ca.
2600-2400 BC. The CWC continued throughout the
whole millennium until about 2200 BC too.

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

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



ing their lifetime, specifically between 2340 and 2130
BC, the proto-Snetice episode took place.

When one adds the fact, confirmed by 14C dates,
of temporal overlapping of individual stylistic phases
within the GAC, CWC and IC(BB)), it can be justifia-
bly claimed that the 3rd millennium BC was a stage

of prehistory which fully deserves to be called the age
of a “cultural mosaic”.
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DIRBANT SU RADIOKARBONINEMIS DATOMIS.
3 TUKSTANTMETIS PR. KR. KUJAVIJOJE
PAGAL C14 DATAS

Janusz Czerbreszuk, Marzena Szmyt

Santrauka

Siuo metu i§ Kujavijos (Centriné Lenkija) yra
gauta 113 C14 daty, kurios pateiktos lentel¢je Nr. 1.
Lenteléje, be pagrindiniy duomeny, kaip paminklo
pavadinimas, laboratorijos Nr., konvencionali data
taip pat nurodoma kultira ir jos fazé, su kuria sieja-
mas konkretus pavyzdys, bandiniui paimta medZiaga
ir kalibruota data. Visos datos suskirstytos j kategorijas
pagal du pagrindinius kriterijus: (1) pagal bandinio
pobadj (I — trumpai gyvavusi medziaga — kaulai, atskiri
medienos gabalai, séklos, prikepes sluoksnis puoduose
ir pan., II - ilgai gyvavusi medziaga — anglis, dirvo-
zemio pavyzdziai, 111 — pakitusi trumpai gyvavusi me-
dziaga — deginti kaulai). (2) pagal objekto, i$ kurio buvo
paimtas bandinys, pobiidj (A - i§ kapo ar ritualinio
objekto, kurio kultiiriné priklausomybé nekelia abejo-
niy, B - i§ gyvenvietés kultirinio sluoksnio, kurio kul-
tirine priklausomybe neabejojama, C - bet koks
bandinys, kurio kulttriné priklausomybé néra aiski).

C14 daty serijos panaudotos datuoti (1) atskiras
archeologines kulttras ir (2) atskiras stilistines fazes
kiekvienos kultiiros viduje.

Tyrimo rezultatai pateikti 5 paveiksle. Radiokar-
boninis datavimas rodo, kad 3 tukstantmetyje pr. Kr.
Kijavijoje vienu metu egzistavo jvairios kultiiros ir jy
stilistinés fazés. Piltuvéliniy tauriy kultiira sunyko
mazdaug apie 2300 pr. Kr. Klasikiniam ritualiniy
amfory horizontui kol kas turimos tik dvi datos,
priklausancios periodui tarp 2600-2400 m. pr. Kr.
Virvelinés keramikos kultlra tesiasi per visg tukstant-
metj iki mazdaug 2200 m. pr. Kr. Remiantis radiokar-
boniniu datavimu jmanoma tiksliau pasekti riba tarp
neolito ir zalvario amziaus, kuri yra laikotarpyje 2200—
2140 m. pr. Kr. Antrojoje 3 tukstantmecio pr. Kr. pusés
pradzioje Kujavijoje pasirodo Ivno kultiira (Varpiniy
tauriy kultiros variantas). Jai egzistuojant, ypac laiko-
tarpyje tarp 2340-2130 m. pr. Kr., pastebimas pro-
touneti¢iy pasirodymas.

Priduriant tai, kad Rutuliniy amfory, Virvelinés
keramikos ir Ivno kultiry atskiros stilistinés fazes
gyvavo tuo pat metu, 3 takstantmetj pr. Kr. Kujavijoje
galima apibtdinti kaip , kultiiring mozaikg™.

LENTELIU SARASAS

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

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

archeloginiy pavyzdziy. Raidziy dydis, priklausomai
nuo datos kategorijos: didelé — TA ir IB, vidutiné —
1A ir IIB, maza — IC, IIC ir IITIA-C.

ILIUSTRACIJU SARASAS

1 pav. Radioaktyviosios anglies daty skaicius
kiekvienam kulttros pavyzdziui Kujavijoje i§ jvairiy
laboratorijy.

2 pav. Standartiniy C14 daty nykrypimy klasés,
naudojant popieriy.

3 pav. C14 daty kategorijy paskirstymas tarp kulttros
pavyzdziy.

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

5 pav. Datavimo daznio indeksas atskiruose laiko
intervaluose.

6 pav. Bendras C14 daty kalibravimas kieckvienam
kultdiros pavyzdZziui.
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PABOTA C CEPUAMMUM PAIMOYIJIEPOAHBIX JIAT.
PAINOYIVIEPOAHBIE JATDBI III ThIC. 1O H. OPbI
B KYABAX

Anym YeOpemnyk,

Maxena IIImeiT

Pesome

ITo pabore ¢ panuOyroJabHBIMU JaTamMu, 3 ThICSIUE-
JieTue 10 H.3., B KysiBax, mo maram C14.

B nacrosimee Bpemst uz Kyss (LleHTpanbHas
IMonpmia) momxyyerno 113 mat C14, KoTopble IIPUBEIEHBI
B Tabmuie Ne 1. Hapsimy ¢ OCHOBHBIMU JaHHBIMM, Kak
HauMMEHOBaHME MaMsITHUKA, HOMep JabopaTopuu,
KOHBEHIIMOHAJIbHASI JlaTa, B TaOJIMIlE TAKXE yKasaHa
KynbTypa U €€ ¢asa, ¢ KOTOPOI CBSI3aH KOHKPETHBIN
obpasel;, B3SAThIU ISl MPOOBI Marepuan U Kajiubpo-
BaHHas marta. Bce maTel pa3fesieHbl Ha KaTeropuu Io
JIBYM OCHOBHBIM KputepusiM: (1) mo xapakrepy npooOsbl
(I - Marepuaibl, CylIECTBOBABIIME B TEYEHNE HENTPOJOJI-
KUTEIBHOTO BPEMEHU, — KOCTHU, OTHEJbHBIE KYCKU
IPEBECUHBI, CEMEHA, TIPUKUIICBIIMIA CJIOI B TOPLIKAX U
T.11.; I — martepuanbl, CyliecTBOBABILIME B TEYEHUE
TIPOIOJDKUTEIIFHOTO BPEMEHM, — YTOJIb, 00PAa3IIbl TOYBHI;
II1 - u3MeHuBIIMECS MaTepUayibl, CYIIECTBOBABILIUE B
Te4EeHHNE HEeIMPOJOKUTEITHFHOTO BPEMEHH, — XKEHBIE
KocTu); (2) mo xapakrepy o0beKTa, ¢ KOTOPOIo B3sTa
npoba (A — U3 MOTUJIBI WIM PUTYaAJIbHOTO OOBEKTA, Ubs
KYJIbTYpHAasl MPUHAIUIEKHOCTH HE BBI3BIBAET COMHEHHUI,
B - w43 KyJABTYPHOTO CJIOSI ITOCEJIEHUI, KYJIbTypHast
MPUHAJIEXXHOCTh KOTOPOTO coMHUTebHa, C — mobas
npoba, KyJbTypHasi NMPUHAIJIEXKHOCTb KOTOPOM
HesICHA).

Hater cepun C14 UCITONB30BAIMCH [UTST JAaTUPOBAHUS

(1) OTHENBHBIX apXeOoJOTUYECKUX KyJIbTyp 4 (2) or-
JETbHBIX CTYIMCTHYECKUX (a3 BHYTPU KaXI0i KyIbTYpBI.

Pe3ympraTel MCcIenOBaHUS NMPUBEAEHBI HA PHC. 5.
PanuoyronpHOe NaTUpOBaHME IOKAa3bIBAa€T, UYTO B 3
ThICSTUENIETUH 10 H.9. B KysiBax OIHOBPEMEHHO CYILIECT-
BOBAJIO HECKOJIBKO KYJIBTYD M UX CTHJIMCTUYECKUX (Da3.
KynbeTrypa BopoHKOOOpa3HbIX yaill ucuessia okoso 2300 r.
o H.3. JInsl ycTaHOBIICHHUST KIIACCUYECKOTO TOPM30HTA
PUTYaJIbHBIX aMdOp IMoKa YTO eCTh JIUIUG JBE HAaThl,
npuHamiexaie nepuony mexay 2600 u 2400 rr. mo
H.3. KynpTypa 1IHYpoBO# KepaMHUKHM IIPOLOJIKANach
1ejioe TeICSYeNeThe, npubausureabHo no 2200 r. mo
H.3. Ha ocHOBaHMM pafgMOYroJIbHOTO NATHPOBAHMS
MOXHO 0o0Jiee TOYHO IIPOCIEIUTh IPAHULY MEXIY
HEOJIUTOM M OpPOH30BBIM BEKOM, KOTOpas HaXOHLMUTCS
mexay 2200-2140 rr. mo H.3. B Hauase BTOpo# MoJIoBU-
HBI 3 THICSTYENIeTHS] 10 H.3. B KysiBax nosinsiercst IBHUH-
cKasl KyJnbTypa (BapUaHT KYJIbTYPhI KYIOJOOOPa3HBIX
yair). Bo BpeMs €€ CylIecTBOBaHUs, B OCOOCHHOCTH
mexay 2340 u 2130 rr. 1o H.3., HabII0HAETCsI MOSIBIEHUE
TIPOTOBHETUYEN.

HamoMHUB, 4TO B TO e BpeMsl CyLIECTBOBAIM OT-
NeTbHBIE CTHINCTUYeCKHEe (a3bl KyJIbTYyp ILIAapOBBIX
amdop, IHYPOBOK KepaMUKKU Y MUBHUHCKON KYJIBTYPHI,
3 TeIcstuesieTHe MO H.9. B KysiBax MOXHO OIpenenuThb
KakK ‘“MO3auKy KYJbTyp”.

CIIMCOK TABJIMI]

Ta6muua 1. Jater C14 no 3 ThICSYENETHIO 10 H.3.,
kacatouuecsi Kysis.

Tab6muua 2. Pacnipenenenue nar Cl14 nmo KysiBam B
3aBUCUMOCTH OT MHTEPBAJIOB 10 H.3. ¥ apXEOJIOTMYECKUX

00pa3noB. BeinurHa OyKB B 3aBUCMMOCTHU OT KaTerOPUU
natel: Oosbiuast — IA u IB, cpennsisa — I1A u [1B, manas —
IC, 1IC u IIIA-C.

CITUCOK WUJLTIOCTPALIMIA

Puc. 1. Hucio paguoyroibHBIX AT M3 Pa3HBIX
Jabopartopuit [uist Kaxnoro oopasia KynsTypsl B KysiBax.

Puc. 2. Knaccel ctangapTHBIX OTKIOHeHMH naT C14
TIpY MCIIOJIb30BAHMU OyMaru.

Puc. 3. Pactipenenenue kareropuit nat C14 mexny
00pa3uaMu KyJIbTypHI.

Dr. M. Szmyt

Uniwersytet im A. Mickewicza
Institut Prahistorii

Ul. Sw. Marcin 78,

61-809 Poznn

Polska / Lenkija

Uniwersytet im

61-809 Poznn
Polska / Lenkija
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Puc. 4. PazgesneHue uHTepBaia KaauOpalMOHHOM
kpuBoit or 3350 mo 1450 rr. 1o H.3. Ha CEKIIMHU.

Puc. 5. YacTOTHBIN MHIEKC JaTUPOBAHUS B OTHE/Tb™
HBIX MHTEpPBaJaX BPEMEHH.

Puc. 6. O6mas kanubposka gat Cl4 I Kaxmoro
obpasua KyJbTyphl.

Dr. J. Czebreszuk

A. Mickewicza

Insti,tUt Prahistorii
UL Sw. Marcin 78,



