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Editor's ForewordThis volume of the Balti
 Ponti
 Studies fo
uses on the results of the resear
h
arried out so far into the absolute (radio
arbon) 
hronology of the area lyingbetween the Vistula and Dnieper or the bio-
ultural borderland between the Westand East of Europe. Absolute 
hronology is treated here both as a resear
h goal andfundamental premise in the broader studies of the 
hronometri
 and developmentsyn
hronization of \borderland" 
ultural systems. In a series of arti
les devoted toindividual taxa a 
onsiderable number of new 14C dates have been 
ompared. Thedates 
on
ern sour
e materials that have been 
hosen from the point of view of theirrepresentativeness and 
hronometri
 value (\short-lived" materials were preferredto minimize a potential error). The vast majority of analyses were purposefullymade in the same 14C laboratory of the State S
ienti�
 Center of EnvironmentalRadiogeo
hemistry of Ukrainian A
ademy of S
ien
es in Kiev taking advantage offunds generously provided by the Polish Committee for S
ienti�
 Resear
h.The volume devoted to the \dark" se
tion of the \borderland" history (3150--1850 BC) is the �rst but not the last publi
ation on the broader issues mentionedabove that we intend to present in the near future.



Editorial 
omment1. All dates in the B-PS are 
alibrated [see: Radio
arbon vol.28, 1986, and thenext volumes℄. Deviations from this rule will be point out in notes.2. The names of the ar
haelogi
al 
ultures and sites are standarized to the Englishliterature on the subje
t (e.g. M. Gimbutas, J. P. Mallory). In the 
ase of a newterm, the author's original name has been retained.3. The spelling of names of lo
alities having the rank of administrative 
entresfollows oÆ
ial, state, English language 
artographi
 publi
ations (e.g. Ukraine,s
ale 1 : 2 000 000, Kiev: Mapa LTD, edition of 1996).



Balti
-Ponti
 Studiesvol. 7: 1999, 211-220PL ISSN 1231-0344Marzena SzmytTRIPOLYE TRAITS IN THE MATERIALS OF CENTRAL(POLISH) GROUP OF THE GLOBULAR AMPHORACULTURE | A RADIOCARBON PERSPECTIVEThe question of 
onta
ts between the Globular Amphora 
ulture (GAC) andthe Tripolye 
ulture (TC) so
ieties has o

upied s
holars for a long time. They havemainly fo
used, however, on the eastern group of the GAC and the forest-steppeTC stru
tures. The 
hara
ter of relationships between the two units has been asses-sed in most 
ases on the unreliable basis of the 
o-o

urren
e of the materials ofboth 
ultures on the same sites (espe
ially, the presen
e of GAC 
erami
s at Tri-polye settlements) [e.g. Passek 1949:222; Sulimirski 1959:279; Sveshnikov 1983:18℄.Con
lusions drawn from su
h data have led, for instan
e, to a wrong syn
hroniza-tion of the GAC with stage CI of the TC [e.g. Sulimirski 1959:167; 
f. polemi
s in:Zbenovi
h 1976:46℄. At present, the data is being expanded to in
lude more 
onvin-
ing eviden
e of the partial 
ontemporaneity of both 
ultures and dire
t 
onta
tsbetween their populations [e.g. Movsha 1985a; Szmyt 1999b℄. Relying on still ratherrare 
ases of the 
o-o

urren
e of GAC and TC traits and the 
urrent version ofthe 
hronology of both 
ultures [Videiko, Radio
arbon. . . , in this volume℄, one mayjusti�ably a

ept a thesis about (partial?) the 
ontemporaneity of the GAC and LateTripolye groups of phase CII [Movsha 1985a:29℄.As T.G. Movsha [1985a:28℄ stressed it, between the TC and GAC there hadbeen no neutral zone. There is no doubt that areas o

upied by GAC settlementin the forest-steppe zone had been earlier, and at least for some time 
ontempora-neously, o

upied by Late Tripolye groups (espe
ially Gorodsk-Kasperovtsy group).What is stressed in this 
ontext is the di�erent 
hara
ter of many aspe
ts of lifeof people of both 
ultures [Gimbutas 1991℄. However, to view the relationshipsbetween the so
ieties solely from the point of view of their possible 
ompetition(or even strife) [e.g. Sulimirski 1970:166; Zakharuk 1971:179; Zbenovi
h 1976:46℄would be premature.
∗ Proje
t was �nan
ed in part with grant no. 1H011g01810 provided by the Polish Committee for S
ienti�
Resear
h in 1996-1998.



212 Mu
h less attention has been given to the question of the presen
e of Tri-polye traits within the 
entral (Polish) group of the GAC. The list of possibleidentifying markers was rather short with the most important being vessel orna-mentation with two-strand 
ord impressions. The a

eptan
e of the hypothesisabout the Ponti
 origin of this type of ornamentation in the Funnel Beaker 
ulture(FBC) [Ko±ko 1981:99-101℄ led to the 
on
lusion that analogous ornamentation inthe GAC had a similar origin (via the FBC) [Ko±ko 1991b:94, Czebreszuk, Szmyt1992:116-117℄.Now, thanks to the most re
ent results of �eld resear
h we have an entirely new
ategory of sour
es testifying to mutual 
onta
ts between TC so
ieties and those ofthe 
entral GAC group. These are vessels with tra
es of intentional 
oloring of theouter surfa
e whi
h have been identi�ed within the Kujawy GAC agglomeration[Szmyt 1996a℄. 1. CATALOGUE OF SOURCESThe sour
es 
urrently 
onsist of fragments of six vessels re
orded at four ar-
haeologi
al sites: Bo»ejewi
e 22, Ku
zkowo 1, Pie
ki 8, and �egotki 2. The pot-tery has been subje
ted to physi
o
hemi
al analyses that helped identify dyes anddetermine their properties [Langer, Pietrzak 1999; Langer, Szmyt 1999℄. The 
on-text of ea
h �nd has been dis
ussed in detail in sour
e publi
ations [Szmyt 1998;1999a℄.A. Bo»ejewi
e, Kujawy | Pomorze Prov., site 22, feature A10. In a pit [Szmyt1999a℄, a belly pottery fragment was re
orded. On its outer surfa
e, a thin layerof dark dye was ma
ros
opi
ally identi�ed (Fig. 1:a). The burning of the fragmentprevents any assessment of the te
hnology used to make it. The dye was subje
tedto physi
o
hemi
al analyses [Langer, Pietrzak 1999℄ whi
h showed it to be a highly
arbonized substan
e [\having a low 
ontent of organi
 
ompounds built of satura-ted hydro
arbon groups"℄ whose 
hara
teristi
s di�ered from those of wood tar orbituminous materials. Nevertheless, the dye was found to have been obtained \in apro
ess similar to that in whi
h wood tar is obtained and used" [Langer, Pietrzak1999℄. The dye was treated with high temperature (most probably the te
hnologyof \thermal stabilization of the dye layer") [Langer, Pietrzak 1999℄.B. Bo»ejewi
e, Kujawy | Pomorze Prov., site 22, feature A2. In a pit [Szmyt1999a℄, a belly pottery fragment was re
orded. On its outer surfa
e, a thin layerof reddish-brown substan
e was ma
ros
opi
ally identi�ed (Fig. 1:b). The vesselhad been made a

ording to a formula known as te
hnologi
al group IIIB1 [Szmyt
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F i g . 1. Lo
ation of Globular Amphora 
ulture sites displaying \Tripolye" traits in Kujawy.1 - Bo»ejewi
e, Kujawy - Pomorze Prov., site 22, 2 - Ku
zkowo site 1, 3 - Pie
ki site 8, 4 - �egotki site 21996:26-27℄, i.e. 
ontaining leaning temper 
onsisting of 
oarse 
rushed stone and�ne and medium grain sand, whi
h are readily visible in the 
ompa
t fra
ture. Theresults of physi
o
hemi
al analyses showed the dye to be a mineral substan
e madeon the basis of iron oxides \whi
h are transformed into a durable red 
ompound,Fe2O3, known as hematite, when pottery is �red in oxidizing 
onditions" [Langer,Szmyt 1999℄. The dye was spread over a spe
ially prepared beige ground made from
erami
 material in the pro
ess of �ring thanks to appropriate thermo
hemi
al tre-atment [Langer, Szmyt 1999℄.C. Ku
zkowo, Kujawy | Pomorze Prov., site 1, feature A136. In the upper portionsof the deposits 
overing a ritual feature 
ontaining a 
attle burial on its bottom
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F i g . 2. Bo»ejewi
e Kujawy-Pomorze Prov., site 2. A sele
tion of Globular Amphora 
ulture potteryfrom features A2(1) and A10 (2-9). 1 - fragment with bla
k dye, 2 - fragment with red dye
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F i g . 3. Ku
zkowo Kujawy - Pomorze Prov., site 1. A sele
tion of Globular Amphora 
ulture potteryfrom feature A136. 1 - fragment with bla
k dye
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F i g . 4. A. Pie
ki Kujawy - Pomorze Prov., site 8. A sele
tion of Globular Amphora 
ulture potteryfrom feature 18. 1 - fragment with red dye; B. �egotki, site 2, ex
avation B1a. Pottery fragments withred dye



217[Szmyt 1999a℄, a pottery fragment with a thin layer of bla
k dye on its outer surfa
ewas found (Fig. 1:
). The vessel had been made a

ording to a formula known aste
hnologi
al group IIIb1 (
f. item B above). The partially preserved rim of thevessel belongs to type 1e [Ko±ko 1981:32-33℄, i.e. it has straight walls and an ar
hedtop. The dye was identi�ed using physi
o
hemi
al analyses to be analogous to thatin the 
ase of fragment A [Langer, Pietrzak 1999℄.D. Pie
ki, Kujawy | Pomorze Prov., site 8, feature 18. In deposits 
overing a grave[Szmyt 1998℄, a fragment of a vessel belly was found. On its outer surfa
e, it boretraits of reddish-brown dye (Fig. 1:d). The vessel had been made a

ording to aformula known as te
hnologi
al group IIIb1 (
f. item B above). Physi
o
hemi
alanalyses 
on�rmed the ma
ros
opi
 identi�
ation of the dye whi
h turned out tobe a mineral substan
e having similar properties to those in the 
ase of fragmentB. The only di�eren
e is the fa
t that the bright (beige) ground was purposefullyspread over the gray 
erami
 material as an \additional thin layer on the surfa
e ofa preliminarily �red vessel" [Langer, Szmyt 1999℄.E. �egotki, Kujawy | Pomorze Prov., site 2, ex
avation B1a. In the slopewash 
o-vering the upper portions of the ex
avation, underneath a thi
ker layer of humus[Szmyt 1999a℄, seven belly fragments of the same vessel were re
orded. On its outersurfa
e, a red substan
e was found (Fig. 1:e). The vessel was made a

ording tothe formula known as te
hnologi
al group IIIB2, i.e. with temper of 
oarse bro-ken stone, plant admixture and �ne/medium grain sand; its fra
ture was strati�ed.One of the fragments was analyzed physi
o
hemi
ally to �nd out if the ma
ros
opi
identi�
ation of the dye was 
orre
t. It turned out to be a mineral substan
e ofanalogous properties to those in the 
ase of fragment B [Langer, Szmyt 1999℄. Thedye was spread on a brown ground obtained from a 
erami
 material during thepro
ess of �ring.F. �egotki, Kujawy | Pomorze Prov., site 2, ex
avation B1a. In the same strati-graphi
 lo
ation as fragment E, remains of another vessel were found. Their outersurfa
e was 
overed with a red substan
e as well (Fig. 1:f). The vessel was madea

ording to formula IIIB1 (see item B above). In this 
ase, too, physi
o
hemi
alanalyses 
on�rmed the ma
ros
opi
 identi�
ation of the dye whi
h was found tobe a mineral substan
e whose properties were analogous to those of fragment B[Langer, Szmyt 1999℄.As it 
an be seen from the above information, in the analyzed sour
es organi
and mineral dyes were identi�ed. The former were made from materials related towood tar [Langer, Ko±ko 1986℄, while the latter were based on iron oxides. Beingrelatively badly damaged, the 
olored surfa
es prevent identi�
ation of any orna-mentation patterns. What 
an only be as
ertained is the fa
t that dyes were usedto 
olor edge or belly portions of vessels.



218 2. CHRONOLOGICAL ANALYSISThe sour
es presented in the �rst part 
ome from settlement (A, B), sepul
hral(D) and other ritual (C) features as well as from a \
ultural layer" (E, F). In allthe 
ases, it is possible to determine the relative 
hronology of respe
tive features[Szmyt 1998; 1999a℄. In parti
ular, three of them (Bo»ejewi
e 22, features A2 andA10 and Ku
zkowo 1, feature A136) may be related to phase IIb of GAC settlementa

ording to the Kujawy periodization [Szmyt 1996: 34-35℄, one (Pie
ki 8, feature18) to phase IIIa, while the \
ultural layer" from �egotki 2 may be asso
iated withphases IIb-IIIa. These 
hronologi
al assessments are borne out and adjusted by aseries of radio
arbon datings presented in Table 1. T a b l e 114C datings related to GAC features 
ontaining painted pottery. Calibration using Weninger 1993No. Lo
ality Feature Phase Type of Material Lab. no. Conv.bp Cal BCfeature [Weninger 1993℄1 Ku
zkowo 1 C2 IIb ritual bones Ki-6920 4525±45 3200±952 Ku
zkowo 1 C2 IIb ritual bones Ki-6496 4520±45 3203±953 Ku
zkowo 1 C2 IIb ritual bones Ki-6919 4490±40 3226±984 Ku
zkowo 1 C2 IIb ritual bones Ki-6921 4480±40 3209±1065 Ku
zkowo 1 A136 IIb ritual bones Ki-6927 4420±55 3010±1056 Ku
zkowo 1 A136 IIb ritual bones Ki-6917 4415±45 3003±817 Ku
zkowo 1 A136 IIb ritual bones Ki-6929 4400±50 2994±768 Ku
zkowo 1 A136 IIb ritual bones Ki-6928 4385±45 2977±629 Ku
zkowo 1 A136 IIb ritual bones Ki-6926 4370±50 2974±6210 Bo»ejewi
e 22 F44 IIb pit bones Ki-6913 4335±40 2946±5311 Bo»ejewi
e 22 A2 IIb ritual bones Ki-6914 4305±45 2929±5712 Bo»ejewi
e 22 A3 IIb pit bones Ki-6912 4275±45 2843±7813 Pie
ki 8 16 IIIa pit bones Ki-5681 4270±30 2891±3714 Pie
ki 8 13 IIIa pit bones Ki-5680 4230±25 2819±6515 Pie
ki 8 18 IIIa grave bones Ki-6513 4105±40 2594±10816 �egotki 2 A68 IIIa pit bones Ki-6220 4150±45 2740±10117 �egotki 2 A113 IIIa ritual bones Ki-6221 4030±60 2539±81Bo»ejewi
e 22. Both features (A2 and A10) are related to the same settlementphase, identi�ed at the site, to whi
h three datings refer in
luding one from featureA2 (Table 1). A joint 
alibration [Weninger 1993℄ of the three datings gives a fully



219legitimate result indi
ating that the settlement was o

upied about 2897 BC (1�interval of 3000-2880 BC) [Szmyt 1999a℄. It is also this 
hronology that 
an beas
ribed to the dis
ussed pottery fragments.Ku
zkowo 1. For the bones of an animal buried at the bottom of feature A136, �vedatings were obtained (Table 1), the joint 
alibration of whi
h sets the time of 
a3031 BC (1� interval of 3070-2920 BC) [Szmyt 1999a℄. Be
ause the fragment ofpainted pottery was found in the deposits 
overing the feature, the dating 
annotbe dire
tly applied to it. On a

ount of the homogenous 
hara
ter of the �llingmaterial, it may be a

epted that the grave was �lled relatively qui
kly. It meansthat the dating 
orresponds to the 
hronology of the dis
ussed fragment or setsterminus ante quem for it. Admittedly, in the zone of the site 
lose to feature A136,no signs of older GAC settlement were found, but su
h signs were a
tually foundapprox. 200 m west of it (feature C2). They are also asso
iated with phase IIb, butwith its older segment o

urring 
a 3230 BC (1� interval of 3300-3110 BC). Thisresult was obtained by 
alibrating four radio
arbon datings from feature C2 [Szmyt1999a℄. In sum, the most probable 
hronology of the analyzed fragment �ts into theperiod of 3230-3030 BC.Pie
ki 8. The bones of a de
eased person, pla
ed on the bottom of a grave (feature18) were dated produ
ing a date of 
a 2594±198 BC (2700-2490 BC; Table 1). Atthe site, however, older settlement was re
orded belonging to phase IIIa as well[Szmyt 1998℄. Some light is shed on its 
hronology by the 
on
urrent datings of twosettlement pits (of features 13 and 16) whose joint 
alibration marks out the timeof 
a 2886 BC (1� interval of 2890-2760 BC). The fragment of a painted vesselwas re
orded in the deposits 
overing the grave. Hen
e, it is most probable thatthe date from the grave is terminus ante quem for the fragment, whereas the datesfrom settlement features are its terminus post quem. In other words, the 
hronologyof the fragment lies within the interval of max. 2890-2490 BC (minimum interval:2760-2700 BC).�egotki 2. In the \
ultural layer", in ex
avation B1a, there o

urred materials di-splaying features asso
iated with phases IIb and IIIa of the GAC [Szmyt 1999a℄. 14Cdates are available only for two features asso
iated with the same phase, namelyIIIa, but with settlement dating to two di�erent periods: the older one o

urring 
a2740±101 BC and the younger one dated to 2539±81 BC (Table 1). Consequently,the two dates set terminus ad quem for the fragments of painted pottery presentedhere, i.e. the 
hronology of the fragments should fall on the younger of the namedintervals at the latest.To sum up all the re
ounted investigations, it 
an be said that the hithertore
orded manifestations of the use of dyes in the manufa
ture of GAC 
erami
sare related to phases IIb and IIIa, while its absolute 
hronology 
overs the period ofmax. 3230 (Ku
zkowo 1) - 2460 (�egotki 2) BC. A more 
redible, however, seemsto be the interval of 3030-2460 BC. When 
onsidered separately, the 
hronologies



220of the use of organi
 and mineral dyes di�er 
onsiderably. The former have beenidenti�ed so far only in phase IIb materials (Ku
zkowo 1, Bo»ejewi
e 22), whilethe latter have been re
orded in pottery assemblages from phases IIb and IIIa(Bo»ejewi
e 22, Pie
ki 8, �egotki 2). The absolute 
hronology may be thus �xed at3030- 2900 BC (organi
 dyes) and 2900-2460 BC (mineral dyes). CONCLUSIONThe origins of the ornamentation type of GAC pottery dis
ussed here may besought only in the TC 
ir
le. The 
hronologi
al �ndings presented above allow usto syn
hronize the manifestations of the use of dyes among the so
ieties of theKujawy GAC with phase CII of the TC [see papers by Videiko, Radio
arbon. . . ,Ko±ko, Klo
hko, Szmyt, A Comparative. . . , in this volume℄. Further studies shouldfo
us on tra
ing the transmission routes and me
hanisms of this unique te
hnologyfrom Ponti
 to Balti
 
ommunities. At present, the most plausible hypothesis seemsto be the one about the transmission through the mediation of Volhynia GACso
ieties [Szmyt 1996; 1999b℄. It must be noted, however, that the 
hronology ofthe oldest manifestations of the use of the pottery painting te
hnique in the KujawyGAC, set above at 
a 3030 BC at the latest, pre
edes the oldest datings for VolhyniaGAC stru
tures [Kadrow, Szmyt 1996; Szmyt 1999b℄. Furthermore, in the materialsof the eastern group of the GAC no tra
es of dyes have been found. Therefore, it isnot entirely impossible that the transmission of the dis
ussed skills involved KujawyFBC so
ieties among whom the use of dyes (primarily organi
 ones) rea
hes ba
kto 
a 3600 BC [Langer, Ko±ko 1992℄. What is more, as it follows from the data 
itedin part 2, the tra
es of the use of organi
 dyes are on the whole older (asso
iatedex
lusively with phase IIb and dated to 
a 3030-2900 BC), whereas those of mineraldyes are younger (are asso
iated with phases IIb and IIIa and 
an be dated to2900-2460 BC). The question, however, 
alls for more studies.* * *The experien
e so far has indi
ated that the te
hnologies of spreading dyes onpottery, originating with the TC, were adopted 
hie
y by FBC so
ieties. [Langer,Ko±ko 1992℄. The �ndings dis
ussed here argue in favor of a wider re
eption of thesete
hnologies than it was thought before. The 
ir
le of re
eption is made still widerby the information about the use of (mineral?) dyes by Old Upland (Maªopolska)groups of the CWC (�erniki Górne, grave 140 and Smroków) [Wªodar
zak 1998℄.Translated by Piotr T. �ebrowski
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