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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, 264-282PL ISSN 1231-0344Viktor Klo
hko, Aleksander Ko±ko, Marzena SzmytA COMPARATIVE CHRONOLOGY OF THE PREHISTORYOF THE AREA BETWEEN THE VISTULA AND DNIEPER:3150-1850 BCPresented in this volume of the Balti
-Ponti
 Studies, the study of the 
ompa-rative 
hronology of the 
ultural units found in the area laying between the Vistulaand Dnieper (from another perspe
tive - in the physiographi
 borderland betweenthe East and West of Europe) supplies only a fragment of ne
essary identi�
ations.What is not dealt with is the question of polylinearism of 
ultural 
hanges andthe problem of \peripheral" manifestations of the \long 
hronology" [
f. Klo
hko,Ko±ko, Szmyt, Problem. . . , in this volume℄.The aim of this paper is to 
riti
ally assess the a
hieved state of explorationfrom the point of view of both its taxonomi
 
ompleteness and interpretation rangeof individual datings or their series following from the 
urrent state of knowledgeon the theory of radio
arbon 
hronometry. As a �nal produ
t, we intend to present
urrent possibilities of histori
al (
alendar) 
orrelations of 
ultural units found in thearea between the Vistula and Dnieper (3150- 1850 BC) together with the expositionof \unexplored grounds".1. CULTURAL UNITS OF BALKAN ORIGIN FROM THE BLACK SEA BASINThe presented papers have do
umented the 
hronometry of two taxa: (1.1)Tripolye 
ulture (TC) in its CII stage and (1.2) Globular Amphora 
ulture (GAC).



2651.1. THE LATE (CII) STAGE OF THE TRIPOLYE CULTUREDates have been obtained (35 new ones) for the following spatial units/groups(or types) of the TC: Zhvaniets, Troyaniv, Gorodsk-Kasperivtsy, So�evka, Kosenivkaand Usatovo (Fig. 1). Together with earlier datings [e.g. Telegin 1977; 1985; Pato-kova et al. 1989; We
hler 1994℄ we have ample sour
e material of 46 radio
arbondatings.The time span of all the 46 dates os
illates between 3841±148 BC and 2379±85BC while their joint 
alibration sets the interval of 3080-2420 BC. However, the se-ries of dates in
ludes datings se
ured from samples 
ontaining di�erent organi
materials, su
h as 
har
oals, bones (in
luding burnt ones), shells and organi
 de-posits (so-
alled \nagar"). If the analysis is restri
ted to \short-lived" samples, theresults will be slightly di�erent, i.e. 2950-2360 BC.The spatial diversi�
ation of the analyzed samples makes for the fa
t that themost reliable pi
ture is provided by a detailed analysis of the 
alibration of datesfor individual taxonomi
 units and sites [all 
alibrations foll. Weninger 1993℄. Outof several 
urrently available spatial divisions of the Tripolye area in its CII stage[e.g. Derga
hev 1980; Chernysh 1982; Movsha 1985b; Kruts 1997℄, we mainly followT. Movsha's proposal. 1.1.1. ZHVANIETS GROUPThis group is lo
alized in the drainage of the Middle Prut and Dniester Rivers[Movsha 1985b:232-235℄. In T.G. Movsha's opinion, the main development stage ofthe unit falls on phase CI and only its de
line partially overlaps the limits of phaseCII [Movsha 1985b:254-255℄.The �ve dates (all new ones) that are at our disposal 
ome from Zhvaniets--Sh
hovb site [Videiko, Radio
arbon. . . , in this volume℄. They split into two timehorizons | two older ones group around 
a 3200 BC while the three youngerones are 
lose to 
a 2960 BC. Furthermore, the older stage is determined by thedatings of bone samples (Ki-6745, Ki-6743), while the younger one is de�ned bybone (Ki-6744) and 
har
oal datings (Ki-6754 and Ki-6753). In this 
ase, \
har
oal"datings do not make older a 
hronology set by other datings, therefore they 
anbe taken to be relatively reliable. The obje
tion follows from the fa
t that one ofthe dates (Ki-6753) refers to 
har
oals 
olle
ted from an embankment, while thelo
ation 
ontext of the other (Ki-6754) is not known (no information on the lo
ationof the 
har
oal 
luster is given) [Videiko, Radio
arbon. . . , in this volume℄.



266

F i g . 1. Syn
hronization of 
ultural units between the Vistula and Dnieper from 3150-1850 BC basedon radio
arbon dates. a - general 
hronology of phase CII of the TC and GAC b - possible expansiondire
tions of the 
hronologi
al ranges of spe
i�
 units 
 - impa
t dire
tions of Ponti
 zone 
ultural units



267The datings from Zhvaniets taken together set the interval of 3300-2980 BC(Fig. 1). 1.1.2. TROYANIV GROUPThe territory of the group 
overs the drainage basins of the Pripet's southerntributaries, the Teterev, Slu
h and Horyn, i.e. eastern Volhynia [Movsha 1985b:237℄.The group is believed to have pre
eded the Gorodsk group [Derga
hev 1980:200℄.The period of the greatest a
tivity of the Troyaniv group took pla
e in stage CI withonly its de
line supposedly 
oin
iding with the emergen
e of the stru
tures of CII[Derga
hev 1980℄.From the site in Troyaniv, three datings have been obtained for single bones
olle
ted in dwelling-type features [Videiko, Radio
arbon. . . , in this volume℄. Theymark out the interval of 
a 3080-2910 BC. However, the datings 
oin
ide withone another, whi
h may be interpreted as an indi
ator of the same stage of siteo

upation that may have taken pla
e around 2950 BC (Fig. 1).1.1.3. GORODSK-KASPEROVTSYThis unit is distinguished by T. Movsha in the area previously o

upied byearlier units, namely Zhvaniets and Troyaniv groups [Movsha 1985b:237-242℄. InV. Derga
hev's division, some of its sites (from the Southern Bug, Dniester andPrut) are subsumed under Gordineszty group [Derga
hev, Manzura 1991: Tab. 1℄.Of the dates at our disposal, six datings 
an be linked to the Gorodsk-Kasperivtsygroup. Two of them 
ome from the northern part (Gorodsk; 1 new dating) and theother four from the southern part (Sandraki, Tsviklovtsy, Gorodni
a-Gorodysz
ze;3 datings are new).Of the two \northern" dates, one was formerly obtained for samples that musthave 
ontained 
har
oals (GrN-5090), while a new one was pro
ured from a shellsample 
olle
ted during old ex
avations (Ki-6752) [Videiko, Radio
arbon. . . , inthis volume℄. There is no information on the lo
ation of all samples and their
ontexts. A joint 
alibration of the three dates indi
ates the period of 3350-3100BC, while the dating of the shell sample �ts into the period of 3212±100 BC(Fig. 1).Dates from Sandraki were pro
ured from bone samples 
oming from a singledwelling feature [Videiko, Radio
arbon. . . , in this volume℄. They together set the



268period of 2860-2690 BC. Nevertheless, they may relate to a single settlement phasetaking pla
e 
a 2710 BC.The dating from Tsviklovtsy was obtained for burnt bones 
olle
ted probablyfrom a grave during old ex
avations [Videiko, Radio
arbon. . . , in this volume℄. Thedating indi
ates the period of 2450±89 BC (Fig. 1). The value of the dating, in the
ontext of previous datings and the 
hara
ter of the whole site [Movsha 1964; 1965℄,seems to be rather too low.The 
ombined analysis of all the six dates permits us to pla
e the Gorodsk--Kasperivtsy group in the period from 3320 to 2690 BC with the beginning and endof this sequen
e being un
ertain. 1.1.4. KOSENIVKA GROUPThe group is lo
alized in the area between the Southern Bug and DnieperRivers [Movsha 1993℄. The 
hronology of this group is asso
iated with stages CI andCII [Kruts, Ryzhov 1985:54; Movsha 1993℄. As
ribed to this group, the settlement inVilkhovets [Videiko, Radio
arbon. . . , in this volume℄ supplied four dates (all frombone samples found in pit 1). They mark out the interval of 2870-2690 BC. In alllikelihood, they are 
onne
ted to a single settlement phase o

urring about 2870BC (Fig. 1). 1.1.5. SOFIEVKA GROUPIt is believed to be the latest stage of the Tripolye 
ulture in the Middle Dnieperarea [Kruts 1977:109-138; Movsha 1985b:246-259; Derga
hev 1980, Videiko 1995℄.For three 
emeteries of the So�evka type (So�evka, Zavalovka and Krasny Khutor),eight 14C dates were se
ured from samples of di�erent materials (burnt bones,
arbon deposits, 
oals) [Kovalyukh, Videiko, Skripkin 1995; Kadrow 1995℄. The
onsisten
y of the datings of di�erent samples should be emphasized, whi
h is ofutmost importan
e for the interpretation of dates 
on
erning so 
ontroversial asour
e as burnt bones. Ti is ne
essary, however, to 
ontinue work on the dating ofthe said unit using other materials.The oldest group of three dates was obtained for the 
emetery in So�evka,where burnt bones and | in one 
ase | 
har
oals were analyzed. The \
oal" date�ts between those for the bones. When 
ombined, the three dates set the intervalof 3010-2770 BC.



269The younger datings from So�evka 
oin
ide with two dates from the 
eme-tery in Zavalovka (both date samples of burnt bones). They indi
ate the period of2920-2650 BC.The youngest series of dates from the 
emetery in Krasny Khutor partiallyoverlaps the datings from So�evka and Zavalovka. In two 
ases we deal with datingsobtained for samples of burnt bones and in one 
ase for a sample of 
arbon deposit.Taken together, the three dates indi
ate the interval of 2870-2570 BC.In the mentioned time range, following from the analysis of all the eight sam-ples, the interval of 2920-2790 BC is the most 
redible one [Kadrow 1995℄ (Fig. 1).1.1.6. USATOVO GROUPThe Usatovo series 
omprises 11 new dates from the \Akkiembetskiy kurgan"[Szmyt, Chernyakov, Radio
arbon. . . , in this volume℄. They were pro
ured fromeight bone samples and one wood sample 
oming from six graves. In addition, twodates from the same kurgan 
on
ern a ritual feature where a horse's skull has beendeposited. All the dates �t into the period of 2610-2310 BC. The dating of thewood sample �ts into the middle of the sequen
e, thus there are no reasons forquestioning it.However, old datings of \long-lived" materials (Mayaki, Usatovo, Danku) indi-
ate a mu
h earlier period of 3270-2880 BC. The dis
repan
y between the old andnew datings seems to be 
aused by di�erent materials subje
ted to the radio
arbonanalysis | the old datings may be 
awed by the \old-wood e�e
t". It is hard to tellwhether the dis
repan
y shows real time di�eren
es between the dis
ussed 
omple-xes, if it is assumed that the Usatovo group fun
tioned over a long period of time[Derga
hev 1980℄. The issue 
alls for more resear
h and more 
ontrol radio
arbondates (Fig. 1). 1.1.7. CONCLUSIONPutting together all the presented information, one may set the maximum timelimits for stage CII at 3100/2950-2400/2300 BC. Out of the dis
ussed groups, Go-rodsk-Kasperivtsy, Kosenivka and So�evka had survived until the beginning of the3rd millennium BC, while Usatovo stru
tures may have lasted as late as to 2300 BC.



270 As it has been already stressed, the 
urrent pi
ture of the 
hronologi
al andspatial diversi�
ation of phase CII stru
tures 
alls for more study, in parti
ular formore series of \short-lived" samples with well explored settlement 
ontexts.1.2. GLOBULAR AMPHORA CULTUREThe 
urrent series of dates for GAC settlement in Volhynia and Podolia 
om-prises 12 datings from nine sites [for an earlier version see Kadrow, Szmyt 1996b;for a full analysis see Szmyt 1999b; 2000℄. 1.2.1. VOLHYNIAOut of seven dates 
on
erning the GAC in Volhynia, six were obtained bydating human bones from graves and one by dating animal ones from a settlementpit.Tovpyzhyn. In a 
ist grave, remains of one man aged 40-50 years were found. Twodates were pro
ured (Ki-5011 and Ki-5010), a joint 
alibration of whi
h pointed outto the period around 2895 BC.Ozdiv. In a grave la
king any stone stru
tures, remains of three individuals (twoadults and a 
hild) were dis
overed. For the bones of one of the individuals, thedate (Ki-5919) of 2740±103 BC was obtained. The grave 
an be taken to have been�lled only on
e. Thus, the date 
orresponds to the \moment" of interment.Ivanye. In a 
ist grave, remains of two persons were found (an older and a youngerman). For the bones of one of the individuals, two dates were obtained (Le-5021and Ki-5141) whose joint 
alibration points out to 
a 2570 BC. The dating may referto one of the two episodes of grave �lling.Suyemtsy II. In a 
ist grave, remains of �ve individuals were unearthed. Fromthe bones of one of them, the date (Ki-6930) of 2399±66 BC was pro
ured. Thedes
ription does not provide enough information to 
on
lude whether the gravewas used only on
e or a number of times.Peresopnitsa. In a settlement pit, very ri
h 
erami
 materials were found. Animalbones from its 
ontents were dated obtaining the result (Ki5075) of 2382±74 BC.The dis
ussed datings from Volhynia �t into the interval of 2860-2330 BC(Fig. 1).



2711.2.2. PODOLIAAll the dates from Podolia were se
ured from human bones found in graves.Vorvulintsy. In a 
ist grave, remains of six people were found. For the bones of oneof them, the date (Ki-5008) of 2788±98 BC was obtained. The date indi
ates onlyone of several possible episodes of the grave use.Loshniv. In a grave, remains of four people were found. For the bones of one ofthem, the date (Ki-5006) of 2741±106 BC was obtained. The des
ription does notprovide enough information to 
on
lude whether the grave was used only on
e ora number of times. It has to be 
on
luded that the date refers to one of severalpossible episodes.Khartonovtsy II. In a 
ist grave, remains of �ve people were dis
overed. From thebones of one of them two dates (Ki-5586 and Ki-5587) were pro
ured. They indi
atea period about 2500 BC. The grave must have been used a number of times, whilethe datings refer to only one episode.Dovge. In a 
ist grave, remains of three individuals were dis
overed. For the bonesof one of them, the date (Ki-5009) of 2544±84 BC was obtained. The grave mayhave been used as many as three times. Hen
e, the date indi
ates only one of severalpossible episodes.The datings from Podolia �t into the interval of 2840-2570 BC (Fig. 1).1.2.3. CONCLUSIONFig. 1 shows all the datings 
on
erning the GAC in Volhynia and Podolia. Theyall lie within the period of 2830-2470 BC. Generally speaking, the datings fromVolhynia 
over a longer period than those from Podolia (Fig. 1).2. CULTURAL UNITS OF NON-BALKAN ORIGIN IN THE BLACK SEA BASINThe papers 
ited above re
ord new data 
on
erning the absolute 
hronologyof the three taxa: (2.1.) the Yamnaya 
ulture (YC), (2.2.) Kemi-Oba 
ulture (KOC)and (2.3.) Cata
omb 
ulture (CC).



272 2.1. YAMNAYA CULTUREIn the literature, there 
an be found a long series of 14C datings whi
h havebeen se
ured in the last 35 years from di�erent YC grave assemblages [e.g. Telegin1977; 1985℄. The spread of datings is quite 
onsiderable | about 4800-3500 BPin the extreme. Yet, the majority of them 
luster between 2600/2500-1900/1800b
[Telegin 1977:12-13; 1985℄. The series is 
hara
terized by all the 
aws whi
h havebeen mentioned earlier [Klo
hko, Ko±ko, Szmyt, Problem. . . , in this volume℄. Thisis why our program atta
hed parti
ular importan
e to the dating of YC 
omplexes,espe
ially those in the western part of the 
ulture's 
ompass, i.e. between the Dnie-per and Dniester Rivers. For the sake of the study, three \test areas" were 
hosen:a forest-steppe one in the southern part of the right-bank Middle Dnieper area andtwo steppe ones of whi
h one was lo
ated between the Ingul and Dnieper and theother on Budzhak.The new series of dates is based on the analysis of 45 samples [see papers:Klo
hko, Radio
arbon. . . ; Klo
hko, Kruts, Radio
arbon. . . ; Nikolova, Radio
ar-bon dates. . . ; Szmyt, Chernyakov, Radio
arbon. . .| all in this volume℄. The datedmaterial 
onsisted mainly of human bones from burials (39 
ases) and, only by wayof supplement, of other materials (wood in six 
ases).2.1.1. MIDDLE DNIEPER AREAMyronivka. Radio
arbon analyses were made to examine bones from four burialsand wood re
orded in another grave [Klo
hko, Radio
arbon. . . , in this volume℄.Out of �ve dates, one (Ki-6741) is 
learly aged, whi
h must be related to the so--
alled old wood e�e
t. Thus, it has to be left out of further analyses. The remainingfour (\bone") dates lie within the period of 2450-2200 BC (Fig. 1).Talyanky. Bones from four YC graves were dated obtaining four results [Klo
hko,Kruts, Radio
arbon. . . , in this volume℄. The dates are 
onsistent with the stratigra-phi
 positions of individual burials and form a sequen
e �tting into the interval of2460-2250 BC (Fig. 1).



2732.1.2. DNIEPER-INGUL AREAFrom the kurgans in the area of Ordzhonikidze (Chkalovo, Shakhta) and Go-lovkovka, 29 samples of human bones from YC graves were sent to radio
arbonanalyses [Nikolova, Radio
arbon dates. . . ; Radio
arbon dating. . . , in this volume℄.The obtained dates mark out 1 � interval of 2540-2310BC. In most 
ases the datingsagree with stratigraphi
 observations, although several signi�
ant dis
repan
ies werenoted [see Nikolova, Radio
arbon dating. . . , in this volume℄. After 
alibration, atleast three groups of dates were obtained separated by intervals of 70-60 years (Fig.1). The youngest datings 
oin
ide with the oldest dates for the CC in the same area(see part 2.6). 2.1.3. BUDZHAK AREAThe dis
ussed sour
es 
ome from the Akkiembetskiy kurgan [Szmyt, Cherny-akov, Radio
arbon. . . , in this volume℄. Seven samples taken from �ve graves, iden-ti�ed as belonging to the Budzhak group (
ulture) by the author of the study, weredated. The analyzed material was either human bones (graves 17 and 22) or wood(graves 13, 14, 17, 21, 22). The sequen
e of dates is 
onsistent with the stratigraphi
position of individual graves. The oldest of the dates, pro
ured from wood (fromgrave 14 | Ki-6817), is older than the next one (from grave 17 | Ki- 6819), pro
u-red by analyzing bones, by almost 75 years. The remaining datings of wood samples(e.g. from graves 17 and 22) are in prin
iple 
onsistent with the \bone" dates (oreven younger). For this reason, we believe this series to be generally reliable. Allthe datings lie within the 1 � interval of 2380-2130 BC (Fig. 1).2.1.4. CONCLUSIONGenerally speaking, the series of datings 
on
erning the YC on the Dnieper andDniester Rivers presented in this volume lie within the period of 2550-2130 BC. Atthe same time, however, we do observe di�eren
es within this 
hronologi
al bra
ket(Fig. 1). The earliest dates (we 
onsider only those obtained for bone samples)| from about 2550 BC | 
ome from the Middle Dnieper area (the region ofOrdzhonikidze and Myronivka, somewhat later of Talyanky). The oldest datingsfrom the Lower Dniester area (Akkiembetskiy kurgan) are over 150 years younger.



274A similar situation is observed in the 
ase of the latest datings. On the Dnieper,they fall between 
a 2285 BC (Ordzhonikidze) and 2230 BC (Myronivka), while onthe Lower Dniester, they 
luster around 2130 BC.The data presented in the 
ited papers [Nikolova, Radio
arbon dates. . . ; Ra-dio
arbon dating. . . ; Klo
hko, Kruts, Radio
arbon. . . ; Klo
hko, Radio
arbon. . .|all in this volume℄ allow us to at least partially verify the grounds for distinguishing\
lassi
" and \late" YC graves. A 
omparison of datings for features 
lassi�ed inthis way on the basis of burial 
hara
teristi
s (Fig. 1) shows that the 
lassi�
ationis only partially 
hronologi
ally viable. 2.2. KEMI-OBA CULTUREUntil re
ently only one 14C date for the KOC, obtained for the Mezhlimanskiykurgan [Korovina 1974:209; Sh
hepinskiy 1985℄, has been known. The radio
arbonanalyses of samples from the Akkiembetskiy kurgan, mentioned here several timesalready and lo
ated at the mouth of the Dniester, produ
ed �ve datings for fourgraves asso
iated with the KOC [Szmyt, Chernyakov , Radio
arbon. . . , in this vo-lume℄. All of them were se
ured from short-lived materials (human bones, reed inone 
ase). The dates are very 
lose to ea
h other (2402±97 BC - 2367±92 BC). They�t into the interval of 2450-2280 BC (Fig. 1). The dating results are borne out bythe stratigraphi
 position of the burials, i.e. between an older stage asso
iated withthe Usatovo group (see part 1.1.6) and the younger one of the YC (see part 2.1.).2.3. CATACOMB CULTURERadio
arbon datings for the CC have been relatively few until re
ently [Mallory1977; Telegin 1992; Mallory, Telegin 1994; Aleksandrovskiy et al. 1997℄. Moreover,the dated features are for the most part situated in the eastern expanses of theterritory o

upied by the CC.The papers by E. Kaiser and A. Nikolova in
luded in this volume bring 24new datings for the so-
alled Ingul group of the CC from the right-bank steppeDnieper area [Kaiser, Radio
arbon. . . ; Nikolova, Radio
arbon dating. . .| all inthis volume℄. All the datings were se
ured from samples 
ontaining human bones.The features sele
ted for the radio
arbon analyses gave us a 
han
e to verify theobtained results be
ause of the stratigraphi
 arrangements into whi
h the CC graveswere �tted.



275Generally speaking, when analyzed together, the new dates for the CC markout the interval of 2260-2020 BC. Hen
e, the presented datings are a re
ord of arelatively short, but intensive stage of CC settlement in the area in question.The series shows no signi�
ant di�eren
es between datings 
on
erning the so--
alled Ingul and Donets groups of the CC. Work on the radio
arbon 
hronology ofthe CC should be 
ontinued with spe
ial attention being paid to the early assembla-ges of this 
ulture from Donbass as well as to the so-
alled \Yamnaya-
ata
omb"or \early 
ata
omb" ones.3. GENETICALLY SYNCRETIC CULTURAL UNITS FROM THE BLACK SEABASIN3.1. MNOGOVALIKOVOI POTTERY CULTUREBelonging to the 
ir
le of steppe and forest-steppe 
ultures, the Mnogovali-kovoi Pottery 
ulture (MPC) is taken to be the �nal link of the CC [Brat
henko,Shaposhnikova 1985℄. The more the resear
h into its metallurgy and relationshipswith the Trz
inie
 
ulture is advan
ed, the stronger is the 
onvi
tion about the needto analyze it as a segment of the Carpathian-Danube Early Bronze Civilization[Ko±ko, Klo
hko 1998℄.The investigated 
emetery 
omplexes supplied six datings for graves asso
iatedwith the unit. They are situated amid the forest-steppe lands
ape of the right-bankpart of the Middle Dnieper area (Myronivka) [Klo
hko, Radio
arbon. . . , in thisvolume℄ and at the mouth of the Dniester (Akkiembetskiy kurgan).The two features from Myronivka have radi
ally di�erent 
hronologies: theolder dates ba
k to 
a 2000-1900 BC (1941±49 BC), while the younger one to
a 1640-1510 BC (1577±64 BC). Whereas the sequen
e of four graves from theAkkiembetskiy kurgan �ts into the interval of 2220-2000 BC (from 2215±106 to2046±75 BC).Taken together, the datings pla
e the beginnings of MPC settlement relati-vely early. In the western portions of the steppes (on the Dniester), it began 
a2220 BC, while in the forest-steppe Middle Dnieper area, the settlement started
a 2000/1900 BC (Fig. 1). In the latter zone, the unit survived until the beginningsof Early Trz
inie
 stru
tures (Eastern Trz
inie
 
ulture), whi
h are represented bythe older assemblages from the 
emetery in Malopolovetske dated to 1600-1500 BC[Kovalyukh et al. 1998℄.



276 3.2. MIDDLE DNIEPER CULTUREConne
ted with the Bla
k Sea basin, the Middle Dnieper 
ulture (MDC) hasvery 
omplex origins, whi
h makes it diÆ
ult to in
ontrovertibly assign it to eitherof the two 
ultural 
ir
les distinguished earlier, namely Balkan or extra-Balkan one.On a larger s
ale, this is true also for the whole 
ir
le of 
ultures with 
ordedware [
f. Bu
hvaldek 1986b℄, but in the 
ase of the MDC, the problem of the
ontribution of YC and then CC traditions is one of the most pressing issues [
f.re
ently Serdyukova 1996℄.At present, we have at our disposal a long series of radio
arbon datings forthe MDC [see papers by Kryvaltsevi
h, Kovalyukh, Radio
arbon. . . ; Klo
hko, Ra-dio
arbon. . .| all in this volume℄. Together with the only old dating of 
har
oalsfrom a grave in Bielynets [Artemenko 1985:373℄ the series 
onsists of 19 dates.The analysis of MDC dates, 
oming from sites situated in the drainage basinsof the Middle Dnieper, Pripets and Desna, shows that they all lie within the intervalof 2370-1670 BC (Fig. 1). However, it must be noted that the 14C datings 
on
ernsamples of di�erent nature, for instan
e, 
har
oals (in
luding those being the e�e
tof the organi
 temper added to the 
erami
 body), bones and 
arbon deposits. Asin the example of the series of TC dates dis
ussed earlier, the results of the analysiswill be di�erent if we limit ourselves to the dating of \short-lived" samples (bones,
arbon deposits). Then, the interval will 
over the period from 2140 to 1590 BC.A dynami
 view of the 
hanges o

urring within the MDC is se
ured only by theanalysis of datings from individual sites.Prorva 1. An MDC 
emetery, without any kurgans, has supplied eight 14C datingsso far [see Kryvaltsevi
h 1996 and Kryvaltsevi
h, Kovalyukh, Radio
arbon. . . , inthis volume℄. Colle
ted from graves, the analyzed samples 
onsisted of 
har
oals(grave 1 - two dates, grave 2 | two dates, grave 18, grave 20), bones with no tra-
es of burning (grave 10) or 
arbon deposit (grave 10). All the datings lie withinthe 1 � interval of 2760-2170 BC and show that the 
emetery was used for a longtime. This is also 
on�rmed by the stratigraphy of the site [Kryvaltsevi
h, Kovaly-ukh, Radio
arbon. . . , in this volume℄. However, 
ertain doubts may be raised bythe 
hronology of the oldest interval whi
h is set by two \
oal" dates from grave 1[Kadrow, Szmyt 1996b℄. Taking into 
onsideration the similarity of ornamentationbetween vessels found in graves 1 and 10 [Kryvaltsevi
h 1996: Fig. 5:1 and Kryvalt-sevi
h, Kovalyukh, Radio
arbon. . . , in this volume: Fig. 3:1℄ and the proximity oftwo dates from ea
h pair (Ki-5140 and Ki-6206), it must be 
on
luded that the mostreasonable interpretation is to asso
iate both graves with the same phase of 
eme-tery use taking pla
e about 2550 BC. In the 
ase of younger graves, we have only\
oal" dates, hen
e the time when the 
emetery 
eased to be used is not 
ertain.Prorva 2. In the 
ase of another MDC 
emetery, we have only one date 
on
erning
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har
oals from grave 1 [Kryvaltsevi
h, Kovalyukh, Radio
arbon. . . , in this volume℄.Its 
alibration marks out the interval of 3870±93 BC. Taking into a

ount the natureof the dated sample, the suggested hypothesis is 
urrently diÆ
ult to verify.Hodasavi
hi (Siargeeva Gryva). In respe
t of grave 2 from kurgan 3, one datinghas been obtained marking out the interval of 2283±81 BC. The sample 
ontainedhuman teeth. Observations made by I.I. Artemenko show that the grave was these
ond one in a sequen
e of burials dis
overed in kurgan 3 [Artemenko 1964℄. As awhole, the kurgan 
emetery investigated on the site has been dated until now to thelate stage of the MDC [Artemenko 1987:37℄. The dating points out to the ne
essityto amend, at least partially, the hitherto prevailing 
hronologi
al 
lassi�
ation.Aziarnoye 1. In 
ontrast to the rest of dated MDC sites, here we have a settlementdated to the late stage of this 
ulture [Kryvaltsevi
h 1999℄. The 14C analysis wasused to determine the age of two samples of 
arbon deposit found on MDC vessels.Being similar, the results 
an be jointly 
alibrated marking out the 1 � interval of1910-1760 BC.Strelitsa. The 
emetery was investigated in the 1960s by I.I. Artemenko [Artemenko1976b℄. At present, we have �ve 14C datings of materials from these investigations.Due to insuÆ
ient re
ords, it is not possible to de�ne with any 
ertainty the 
ontextof the dated samples whi
h 
onsisted of human and animal bones and obje
ts madeof bone [Kryvaltsevi
h, Kovalyukh, Radio
arbon. . . , in this volume℄. When analyzedtogether, the datings from Strelitsa bear out the late 
hronology of the 
emetery[Artemenko 1987:37℄. The interval set by them extends from 1860 to 1680 BC.Myronivka. A single 14C date was obtained for human bones from grave 6 in kurgan8 [Klo
hko, Radio
arbon. . . , in this volume℄. It must be noted that in none of thethree graves in this kurgan, 
lassi�ed as MDC ones, were any grave-goods found.Their 
ultural 
lassi�
ation is based solely on the analysis of burial forms. The datemarks out the interval of 2048±75 BC. The 
hronology of the grave is 
on�rmedby its position in the sequen
e of burials unearthed during the exploration of thekurgan. 4. CULTURAL UNITS OF THE BALTIC SEA BASIN | WITH \EASTEUROPEAN" ELEMENTSThree groupings, in whi
h 
ultural traits from the Ponti
 
ir
le were re
orded,have been in
luded. Among them are: (4.1) the Old Upland CWC, (4.2) the Ra-dziejów group of the Funnel Beaker 
ulture (FBC) together with the materials ofthe early Kujawy Corded Ware 
ulture (CWC) and (4.3) the Kujawy group of theGAC. It is also admissible to identify the se
ond of the named groupings allowingfor a greater share of CWC traits.



278 4.1. OLD UPLAND CORDED WARE CULTURE | WITH PONTIC ELEMENTSA new quality is brought into the study of the origins and development of theMaªopolska CWC by the results of the investigations 
arried out in the area lyingbetween the upper 
ourses of the Vistula, Bug and Dniester Rivers, spe
i�
allyon Grz�da Sokalska in southeastern Poland (Fig. 1). There have been re
orded anumber of CWC grave assemblages 
ontaining 
ertain MDC elements (espe
iallyobservable in the form and ornamentation of pottery). Furthermore, grave featuresentirely related to the MDC have been found as well [Ma
hnik, Pil
h 1997 andMa
hnik, Radio
arbon. . . , in this volume℄. At present, we have �rst 14C datings forassemblages in whi
h MDC traits have been identi�ed. The series 
omprises �vedatings se
ured from human bones. Sin
e the ar
haeologi
al 
ontext of ea
h datinghas been presented in detail by J. Ma
hnik [Radio
arbon. . . ,in this volume℄, weshall fo
us now only on their signi�
an
e against the ba
kdrop of the MDC datingsfrom the Dnieper drainage presented earlier.The dates vary from 2754±99 to 2502±77 BC. A joint 
alibration of all the �vedates marks out the interval of 2700-2450 BC. The 
ontext of the �nds permittedus to narrow down the interval to 
a 2650-2500 BC with the majority of datings�tting into the period of 2600-2500 BC. At the same time, the analysis of traits ofthese assemblages for whi
h 14C analyses 
annot be made justi�es a hypothesis thatthe oldest of them may be dated to the period pre
eding the 2650/2600 BC division[Ma
hnik, Radio
arbon. . . , in this volume℄.Against the ba
kground of the MDC datings from the area of the MiddleDnieper dis
ussed earlier, the 
hronology of MDC traits between the Upper Vistulaand Bug is relatively early. However, while interpreting this observation one mustremember that we do not have any 14C dates for the early stage of the MDC. Hen
e,the problem 
alls for more resear
h.4.2. RADZIEJÓW GROUP OF THE FUNNEL BEAKER CULTURE, AN EARLYLOWLAND CORDED WARE CULTURE | WITH PONTIC ELEMENTSA 
omplex of four FBC-CWC assemblages, in whi
h traits of the TC (Radzie-jów group) or the YC (early Lowland-Kujawy CWC) have been observed with avarious degree of probability, o�ers a 
han
e for their 
hronometri
 (radio
arbon)syn
hronization.The assemblages of the Radziejów group of the FBC whi
h 
ontain elementsasso
iated with the TC and whi
h are presented here [Ko±ko, Ponti
. . . , in this vo-lume℄ represent phases IVA/IVB (Opatowi
e 42) and VA (Latkowo 5). In respe
t ofthem, we have three radio
arbon datings of 
har
oal samples taken from settlement



279features. In general, the dates 
an be taken to be reliable with 
ertain reservationsabout the older dating from Opatowi
e. Taken together, they mark out the intervalof 3370-3030 BC.The two assemblages of the early CWC from the Lowlands (pre
isely fromKujawy), i.e. Krusza Zamkowa 3 and Bo»ejewi
e 8, with analogies to the Bla
k Seasteppes (YC) [see Ko±ko, Ponti
. . . , in this volume℄ may be dated to 
a 3100-2900BC (2997±101 BC | Krusza Zamkowa) and 2870-2660 BC (2717±153 BC |Bo»ejewi
e). Their joint 
alibration sets the interval of 3070-2600 BC.Taking into a

ount the datings of the late TC (phase CII) dis
ussed earlier,the \Tripolye" traits in the Radziejów group should be rather related to the in-terlude between phases CI and CII or possibly to the early period of phase CII(3100/2950-2400/2300 BC) (Fig. 1).In the 
ase of the YC, the hypotheti
al steppe analogies of the sour
e materialsof the early CWC in Kujawy should be syn
hronized with an early period, i.e. pla
edon the s
ale of its development on the Dnieper before about 2550 BC (Fig. 1).4.3. KUJAWY GROUP OF THE GLOBULAR AMPHORA CULTURE | WITH PONTICELEMENTSDis
ussed elsewhere in this volume, the elements that are geneti
ally relatedto the TC, namely the use of organi
 and mineral dyes in pottery making, werere
orded at four GAC sites in Kujawy [Szmyt, Tripolye. . . , in this volume℄. On thes
ale of relative 
hronology they may be asso
iated with phase IIb (Ku
zkowo 1,Bo»ejewi
e 22) and IIIa (Pie
ki 8, �egotki 2) of the GAC. A detailed analysis of 14Cdates and their relation to the dis
ussed materials made it possible to determinethe 
hronologi
al bra
ket in whi
h the said elements o

urred in Kujawy to be3030-2460 BC.Upon referring the above assessments to the periodization of the TC, they maybe syn
hronized with its phase CII; what's more, with almost the whole period ofits existen
e whi
h has been determined using radio
arbon dating.5. THE DIVISION MARKED BY THE TRZCINIEC SYNTHESIS OFCULTURES IN THE BORDERLAND BETWEEN THE EAST AND WEST OFEUROPEAs it is shown in the introdu
tion, the formation of a 
y
le of 
ultures asso
iatedwith the Trz
inie
 Horizon (TH) sets the upper 
uto� point of the period of interestto us here [Klo
hko, Ko±ko, Szmyt, Problem. . . , in this volume℄. This is why we



280shall dis
uss the question of the TH radio
arbon 
hronometry only as a set of
on
lusions relying on the data published in an earlier volume of the Balti
-Ponti
Studies [Kovalyukh et al. 1998; Makarowi
z 1998℄.From the point of view of this study, the following �ndings seem to be impor-tant:a) In the area lying between the Vistula and Dnieper, the earliest TH datings 
omefrom the Lowlands of the Balti
 Sea drainage basin (Kujawy) and 
on
entratebetween 2000-1850 BC.b) Towards the end of this period, the TH is also identi�ed in the area of oldUplands, in the Upper Vistula drainage.
) The beginnings of the TH in the Dnieper drainage 
an be dated now to 
a1600 BC.The above 
on
lusions indi
ate that the TH rea
hed a ma
rospatial dimension |binding the 
ultural environments of the Vistula and Dnieper drainages | between1850 and 1600 BC.6. POSSIBILITIES OF HISTORICAL (CALENDAR) CORRELATION OFCULTURAL UNITS OCCURRING BETWEEN THE VISTULA AND DNIEPERWhile assessing the possibility of 
orrelation, we should exer
ise extreme 
au-tion. This is so be
ause of 
ertain doubts 
on
erning the a

ura
y and integrity ofthe radio
arbon 
hronology of individual taxa. The problem is vividly illustratedby asyn
hronisms in YC and MDC datings and \Balti
" adaptations of their traitswhi
h are 
learly older! (Fig. 1). The simplest interpretation of this fa
t is that theset of analyzed samples did not in
lude any assemblages representative of the earlystages of development of these units.Keeping the above remarks in mind, we would rather limit ourselves to drawinga general outline of the \
orrelations" taking as a point of departure the Ponti
 pe-riodization of the period of 3150-1850BC. In the \Bla
k Sea zone", it 
orresponds tothe period of transition between the Eneolithi
 and the Bronze Age. The followingseries of divisions 
an be distinguished: 3150/3100 BC, 2800/2700 BC, 2550/2500 BC,2200/2100 BC and ±1800 BC (Fig. 1). These points allow us to establish a sequen
eof four subperiods in the period of prehistory of the area on the right bank of theDnieper whi
h is of interest to us here. The sequen
e is as follows:A. 3150/3100-2800/2700 BC | domination of late TC stru
tures (phase CII)B. 2800/2700-2550/2500 BC | Ponti
 exodus of the GAC into the territory of thede
line TC surviving until 
a 2700 BC. This dividing line is 
rossed only by theUsatovo group (?). Beginnings of YC in�ltration and MDC development (?).



281C. 2550/2500-2200/2100 BC | the development (\invasion" a

ording to M. Gim-butas) of \pastoral" YC so
ieties and the Kemi-Oba 
ulture. The de
line (par-tial retreat to the west?) of the GAC and the beginnings of CC development.Further development of the MDC.D. 2200/2100-±1800 BC | the development of the CC and MDC. The emergen
eof the MPC.The above outline is only a spe
i�
ation of a sequen
e of 
ultural units (forwhi
h we have 14C datings) with any referen
es to the 
urrent histori
al interpreta-tions of the dis
ussed stages of 
ultural 
hange purposefully redu
ed to a minimum.The Ponti
 traits re
orded in the Balti
 Sea drainage basin 
orrespond either tosub-period A (Latkowo 5, Opatowi
e 42, Ku
zkowo 1, Bo»ejewi
e 22) or subperiodB (Krusza Zamkowa 3, Grz�da Sokalska, Bo»ejewi
e 8, Pie
ki 8, �egotki 2), i.e.they �t into the period of 3150/3100-2550/2500 BC.Departing from a \pre
ise 
orrelation", i.e. based on a 
orpus of 14C datingspresented in this volume of the Balti
-Ponti
 Studies, it is worthwhile to attemptto syn
hronize the above distinguished subperiods with the radio
arbon 
hrono-logy of the sequen
es of taxa from the settlement and 
ultural mesoregions of theVistula drainage. The two most thoroughly resear
hed mesoregions of this areaare loess soils near Kraków in Maªopolska [Kruk, Milisaukas 1983; �
ibior 1992;Wªodar
zak 1998; Wªodar
zak, Kowalewska-Marszaªek 1998; Krzak 1989; Ma
hnik,�
ibior 1991; Kadrow, Ma
hnik 1997℄ and Kujawy [Czerniak et al. 1991; Czebreszuk1996; Czebreszuk, Szmyt 1998; Szmyt 1999a; Czebreszuk et al. 1999℄.A = Maªopolska: FBC | phases Brono
i
e IV and V (a part); Zªota 
ulture; CWC| phases I and IIaKujawy: FBC | phases IVB, (a part) and VB (a part); GAC | phase IIb;CWC | phase 1 (a part)B = Maªopolska: FBC | Brono
i
e phase V (a part); Zªota 
ulture; CWC |phases IIb and IIb/IIIaKujawy: FBC | phases IVB (a part) and VB/C, VC; GAC | phase IIIa (apart); CWC | phases 1 (a part) and 2 (a part)C = Maªopolska: CWC | phases IIIa and IIIb; Mierzanowi
e 
ulture | phase I;Bell Beaker 
ultureKujawy: FBC | phase VC (a part); GAC | phase IIIa (a part) and IIIb (apart); CWC | phases 2 (a part) and 4 (a part); Iwno 
ulture | phase 1 and2 (a part)D = Maªopolska: Mierzanowi
e 
ulture | phases II and IIIKujawy: GAC | phase IIIb (a part) and III
; CWC | phase 4 (a part); Iwno
ulture | phases 2 (a part) and 3



282 CONCLUSIONSThe presented �ndings bring a tentative order to the taxonomi
 outline of thearea lying between the Vistula and Dnieper between 3150-1850 BC. Any furtherresear
h | apart from obvious obje
tives like its veri�
ation and parti
ularizationas well as systemati
 re
ording of ar
haeologi
al (typologi
al) syn
hronizers of both
ultural areas (in parti
ular in the Bla
k Sea basin) | should fo
us on the taxonomi
problems outlined above. They primarily 
on
ern:{ ex
eedingly broad (?) 
hronology of the Usatovo group of the TC,{ too late (?) a 
hronology of the YC expansion into the right-bank Dnieperarea,{ too late (?) a 
hronology of the beginnings of the MDC.The list may be expanded to in
lude the question | ex
luded from this volume| of the radio
arbon dating of the re
eption of the 
ata
omb grave on the UpperVistula [Kempisty 1978: Fig. 291; Ma
hnik 1979a:392-397℄, whi
h seems to be tooearly for the CC 
hronology framework.All these questions, having a dire
t bearing on the synthesis of the borderlandbetween the European \East" and \West", 
all for more resear
h.
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