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Editor's Foreword

This 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 lying
between the Vistula and Dnieper or the bio- ultural borderland between the West
and East of Europe. Absolute hronology is treated here both as a resear h goal and
fundamental premise in the broader studies of the hronometri and development
syn hronization of \borderland" ultural systems. In a series of arti les devoted to
individual taxa a onsiderable number of new 14C dates have been ompared. The
dates on ern sour e materials that have been hosen from the point of view of their
representativeness and hronometri value (\short-lived" materials were preferred
to minimize a potential error). The vast majority of analyses were purposefully
made in the same 14C laboratory of the State S ienti Center of Environmental
Radiogeo hemistry of Ukrainian A ademy of S ien es in Kiev taking advantage of
funds 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 mentioned
above that we intend to present in the near future.

Editorial omment

1. All dates in the B-PS are alibrated [see: Radio arbon vol.28, 1986, and the
next 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 English
literature on the subje t (e.g. M. Gimbutas, J. P. Mallory). In the ase of a new
term, the author's original name has been retained.
3. The spelling of names of lo alities having the rank of administrative entres
follows oÆ ial, state, English language artographi publi ations (e.g.
, Kiev: Mapa LTD, edition of 1996).
Ukraine,

s ale 1 : 2 000 000
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Viktor I. Klo hko, Aleksander Ko±ko, Marzena Szmyt

PROBLEM OF TAXONOMIC LIMITATIONS IN THE
SYNTHESIS OF THE HISTORY OF BALTIC-PONTIC
BORDERLAND IN 3150-1850 BC

In the time interval mentioned in the title, in the physiographi borderland
between the East and West of Europe, a y le of ultural hanges took pla e. One
of their onsequen es was the disintegration of distin t ties joining the so ieties
living in the drainage basins of the Balti and Bla k Seas. The y le was initiated
by the disintegration of the great Eneolithi systems of the Funnel Beaker ulture
(FBC) and Tripolye ulture (TC) of ommon Balkan origin. The territorial su essor
of the former was the Globular Amphora ulture (GAC) and Corded Ware ulture
(CWC), while the latter was su eeded by the Yamnaya ulture (YC), whi h was
foreign to the mentioned tradition [Gimbutas 1956; 1991; Danilenko 1974; Ko±ko
1985; Mallory 1989; - see there for more literature; f. a di erent view in Videiko
1994℄. The syn hronization of the development of the CWC and YC, and later
the assessment of geneti relationships between them - a key issue of the European
prehistory of the Early Metal Age - is made onsiderably more diÆ ult. In the areas
of old highlands, on the forest-steppe (the most ulturally reative), between the
upper part of the Dniester's drainage (\limes" of Zªota Lipa) [Ma hnik 1979b:52 ℄
and the Dnieper basin, a taxonomi \no-man's land" appears, i.e. an area la king
any omplexes of sour es that ould reveal the forms of ties between hara teristi s
of both ir les - the CWC and YC. Only in its borderlands - the northern, forest
one and the southern, steppe one - do we nd poorly explored manifestations of
the synthesis of both ir les (within the Middle Dnieper ulture (MDC) and the
Budzhak group of the YC) [Artemenko 1967; 1985; Yarovoy 1985℄. A less a ute
ase of the situation an also be found in the relationships holding between the
GAC and YC [Szmyt 1996b; 1999b℄.
It is hard to determine now to what extent this pi ture is real, i.e. how serious
is the deformation aused by the urrent state of resear h. Taking noti e of the
urgent need to verify this doubt, it must be said that the state of \disintegration of
ties" should be per eived for the time being as an assessment of a real diÆ ulty in
the systematization of the ultural phenomena between the Vistula and Dnieper.
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The best way to lear up the doubt would be to undertake eld explorations in
sele ted test areas lo ated in the zone under dis ussion, for instan e, in the vi inity
of Zhytomyr.
The pro ess ontinues after the de line of the \proper" CWC and YC, at the
stage of late or epi- orded ultures and the Cata omb ulture (CC). Its end is
ushered only by the emergen e of ultures related to the Trz inie horizon and the
Mnogovalikovoi Pottery ulture (MPC) [Ko±ko, Klo hko 1998; Czebreszuk 1998℄.
With respe t to the period from 3150 to 1850 BC, ar haeology based on typo hronology experien es a state of \analyti al atrophy" between the Vistula and
Dnieper. Systems of taxa in the basin of the Balti and Bla k Seas are syn hronized
with respe t to one another with little a ura y (\roughly") making it impossible to
pla e them in the sequen es of histori al events. This is why even when one re ords,
for instan e, \pit-grave" (YC) or \ ata omb" traits in the Vistula drainage, it is difult to venture to assess in greater detail their taxonomi position, not speaking
of the quali ation of their histori al purport.
In onsequen e of this, several negative attitudes an be observed. One of
them is avoiding \in onvenient" issues, another one is interpreting \ ontrariwise",
i.e. reversing the dire tions in the ir ulation of spe i patterns ( f. the problem
of the origins of Maªopolska ata omb graves [Klejn 1964℄).

1.

THE MOTIVATION AND METHODOLOGICAL ASSUMPTIONS OF THE

RESEARCH PROGRAM INTO THE COMPARATIVE CHRONOLOGY OF THE
AREA BETWEEN THE VISTULA AND DNIEPER FROM 3150 TO 1850 BC

Drafted several years ago, the program of resear h into the omparative hronology of the area between the Vistula and Dnieper between 3150 and 1850 BC
took for granted the results of many years' work on the absolute dating of prehistori ultural stru tures in the said area arried out earlier. These studies were
ondu ted by many s holars in several a ademi enters [ f. e.g. aspe t summaries
by Dolukhanov, Timofeev 1972; Mallory 1977; Telegin 1977; 1985; Patokova et al.
1989; We hler 1994℄. Apart from lear advantages like, in the rst pla e, the very
fa t of gradual building the foundations of the absolute hronology, the e orts also
brought about e e ts that were not entirely satisfying and - in many instan es - that
were not expe ted by the s holars.
a. A major short oming was an asystemati hoi e of samples:
{ joint dis ussion of datings referring to di erent regions of the oe umene, often
entirely dissimilar as far as autogenesis is on erned, of a given ultural unit in
the study of the radio arbon dating hronology, and
{ a la k of series of datings for sites with a well preserved stratigraphy, of whi h
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there are quite a few in this part of Europe (e.g. kurgans with a stratigraphi
arrangement of burials belonging to di erent ar haeologi al ultures).
As a result, the grid of omparative hronology built in this way gave rise to numerous interpretation disputes making obvious the need for organizational work using
the so alled mi rogeographi method [Cofta-Broniewska 1989, see there for older
literature℄, i.e. hoosing:
{ diagnosti surfa es representative of individual taxa, i.e. regions of a spe i
position (within the urrent synthesis) in the history of development of individual so ieties, and
{ sour e data relating to these analyti al units, i.e. re ords of taxonomi ally valuable assemblages for whi h there would be organi materials suitable from
the point of view of the 14 C method.
Created along these assumptions, the outline of potential openings for a systemati
study of the hronometry between the Vistula and Dnieper was a new quality being,
however, only a point of departure. We were aware that taking advantage of them
in a methodologi ally satisfying manner alled for oordinated eld work ( f. the
above-mentioned question of the \noman's land" or areas deprived of any signi ant
sets of hronologi ally valuable assemblage series [e.g. area of the Budzhak group
of the YC - Yarovoy 1985℄).
b. Doubts were also raised by the preferen es shown in the 14C dating of har oal
and wood, i.e.
{ sending for radio arbon analyses so- alled long-lived materials, whi h ould
(and in many instan es, did!) ause interpretation ompli ations, and
{ frequent dating taxonomi ally dubious sour es by this method, if one onsiders
the fa t that har oals are often elements of the natural ontents of layers/ lling
material of features or ultural material older than the investigated feature
(e e t of digging-in into an older set of sour es).
. It is worth mentioning about in omplete publi ations of the sour e ontexts of
dated samples or even about failures to report information on more detailed taxonomi identi ations. Moreover, the available literature provided us with the pi ture of
omparative hronology based on datings made from various materials, at di erent
times and with the use of di erent te hnologies of radio arbon hronometry.
All these reasons (and many other less important but troublesome ones) have
given rise to the situation whi h may be per eived as haoti : hundreds of datings
have been made but there are no satisfa tory absolute hronologies in respe t of
both individual ultures and regions. There are also lear data gaps, e.g. a virtual
la k of datings for the GAC [see Szmyt 1996b℄ and MDC.
The situation presented above was a point of departure for a program of resear h oordinated by a Polish-Ukrainian resear h team of s holars from the Adam
Mi kiewi z University in Pozna« (Institute of Prehistory and Institute of Eastern
Studies) and the Ukrainian A ademy of S ien es in Kiev (Institute of Ar haeology
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and State S ienti Center of Environmental Radiogeo hemistry). The nan ing for
the program was generously provided, for the most part, by the Polish Committee
for S ienti Resear h in a number of individual grants.
The program is based on the following prin iples:
{ most of the radio arbon analyses are performed in the 14C laboratory of the
State S ienti Center of Environmental Radiogeo hemistry of the Ukrainian
A ademy of S ien es in Kiev with the results being randomly veri ed in other
laboratories by \ ross-dating" [see Kovalyukh, Nazarov, Radio arbon. . . ; Skripkin, Kovalyukh, Radio arbon. . . , in this volume℄;
{ analyses are primarily made of samples of bones or other short-lived materials
(e.g. reeds, et .) and only when these annot be found, har oal and wood are
used; in this way we avoid undue ontroversies onne ted with the \old-wood
e e t".
{ priority is given to these samples whi h ome form features with preserved
stratigraphy; thus it is possible to verify an obtained series with independent
data;
{ the ar haeologi al ontext of ea h dating should be lear; it should be published
rst in the Balti -Ponti Studies or in another s holarly journal; in this way we
avoid \empty" datings, the interpretation of whi h is pra ti ally impossible.
The implementation of these prin iples has en ountered ertain ompli ations.
We are fully aware of the ontroversies that may be aroused by the rst prin iple.
It has been adopted, nevertheless, as a onsequen e of the hosen organizational
and nan ial stru ture. Signi ant e e ts are brought about by the hoi e of bones
as the basi material for radio arbon analyses [ f. methodologi al problems: Skripkin, Kovalyukh, Radio arbon. . . , in this volume℄. The interpretation of datings of
burnt bones, whi h were the main material for the analyses in the ase of the So evka group of the TC, presents a parti ular diÆ ulty [Kovalyukh, Videiko, Skripkin
1995℄. Furthermore, in ertain situations, as for instan e in the dating of materials
from old ar haeologi al ex avations, it was not always possible to determine with
ertainty the ar haeologi al ontext of the sample (the ase of several datings for
stage CII of the TC and GAC). The use of su h un ertain sour es, as far as their informative value is on erned, has been for ed upon us be ause of the limited s ope
of exploration works arried out in Ukraine at present [see also Szmyt, Chernyakov,
Radio arbon. . . , in this volume℄.
Taking into a ount all pros and ons, we believe that our approa h has turned
out to be highly e e tive. So far, as a result of the program, radio arbon dates have
been obtained in respe t of ultural units from Belarus, Poland and Ukraine. The
program enlisted the ooperation of a number of people whose earlier ontributions
to the taxonomi exploration of the area between the Vistula and Dnieper together
with olle tions of sour es urrently at their disposal guaranteed a high quality of
ooperation results. New series of datings, meeting urrent methodologi al require-
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ments, have been obtained for the following ultures: TC, stage CII (35 datings),
MDC (17 datings), YC (45 datings), Kemi-Oba (5 datings), and - for the rst time
in the literature - for the eastern group of the GAC (12 datings) [see Kadrow, Szmyt
1996b℄, the CWC with referen es to the MDC (5 datings), the Kujawy groups of
the FBC and CWC (or possibly from the \borderland" of the FBC and the CWC)
with \eastern" traits (4 datings), as well as the GAC in Kujawy with \eastern" elements (7 datings). Additionally, in respe t of younger ultural groups (the Trz inie
Horizon ulture and MPC) samples were examined whi h were presented in one of
the earlier volumes of the Balti -Ponti Studies [Makarowi z 1998; Kovalyukh et al.
1998℄. It is worth mentioning that a methodologi ally similar program was independently implemented also in respe t of the CC (24 datings) [Kaiser, Radio arbon. . . ;
Nikolova, Radio arbon dating. . . , in this volume℄.
Geographi ally speaking, the dis ussed sour es ome from the right-bank (i.e.
western) part of the Middle Dnieper area, the Lower Dniester, Volhynia, Podolia,
Maªopolska and Kujawy.

2.

RESEARCH POTENTIAL

The obtained body of data makes it possible to analyze from various aspe ts
the hronologi al and ultural situation between the Vistula and Dnieper from 3150
to 1850 BC. In the on lusion of the present volume [Klo hko, Ko±ko, Szmyt, A
Comparative. . . , in this volume℄, we outline two aspe ts of the situation. One of
them is the hronology of sele ted ultural units in di erent zones of the territory
they o upy. This, in turn, allows us to tra e out the urrent foundations of the
omparative hronology in the overall \inter uvial" territory.
At the same time, we regard this state of exploration as a register of future
resear h tasks. One of the issues whi h still remains un lear is the polylinearism of
development of ultural systems whi h for the time being are treated as \blo ks".
Similarly inspiring is the veri ation of the prin iple of \peripheral survivals" [ f.
e.g. the hronology of the de line of the TC So evka group: Kovalyukh, Videiko,
Skripkin 1995℄. The borderland of the East and West of Europe in the said period
when agrarian and \pastoral" ultures met ontinues to be one of the most important
resear h areas in the building of a synthesis of European prehistory.
Any further resear h shall be re orded in the next volumes of the Balti -Ponti
Studies.
Translated by Piotr T. ebrowski
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Nikolay N. Kovalyukh, Sergey V. Nazarov

RADIOCARBON DATING CALIBRATION IN
ARCHEOLOGICAL STUDIES
Reliable radio arbon dating, whi h displays real histori al events, is a top, whi h
all geo hronologists with ar heologists are striving to. The 14C dating due to the
intri ate work made by representatives of radio arbon has nearly been idealized
in re ent years by raising it in the \absolute" rank. These su esses were rea hed
at the improvement (re nement) a ount of the alibration urves by radio arbon,
whi h were he ked against dendro hronologi al dating. Building of lengths of sub- alibration urves had exa tly reprodu ed a temporal interval of histori al events
under study. These studies in separate events have made it possible to re eive
radio arbon dating, whi h had ±10-20 years' mistake.
These su esses have for ed to take a look in a di erent way at the hronology
and life period of many ultures, whi h lived on the Eastern European territory
during the Ages of Copper and Bronze. Many ultures had had a rather omplex
way from their spring up to the stopping the existen e. Several ultures, whi h
had mu h in ommon, now and then, were in onta t and lived in parallel over a
ourse of prolonged period. Subsequently they were transformed into a new united
ulture.
All these stages of separate ulture development are possible to be study when
leaning upon the exa t, reliable radio arbon dating.
Authors of given arti le are the representatives of an isotopi geo hronology
and they have their own sight for 14C dating improvement.
It is ne essary to pass a long devious road from a sele ted by ar heologists
sample to a radio arbon dating to be get. And su h a road annot be always nished by the aim a hievement. Only the implementation of serious statisti s, 14C
dating seriated obtained, make it possible to onsider realisti ally one or another
hronologi al length for the ulture under study.
A validity degree of radio arbon dating, obtained from di erent materials has
been onsidered in this arti le. Improvement of BP dating alibration programs
and a omparison between them by data obtained allows eliminating su h kinds of
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mistakes, whi h would disturb subsequently to produ e orrelation of radio arbon
dating that had been obtained by ultures from di erent regions.
Finally, the ontrol between laboratories is pre isely this one whi h allows
to ex lude all doubts and to refer with on den e to radio arbon dating obtained,
whi h o asionally an make a revolution in ar heologists' opinions and whi h for e
to take a new glan e for the history of our distant an estors existen e.

1.

METHODOLOGY OF RADIOCARBON DATING CALIBRATION

Radio arbon method was based on the suggestion of 14C-isotope on entration
onstan y in the atmosphere. However, atmospheri radio arbon on entration depends on the tension and dire tivities of the earth's magneti eld, osmi fa tors
and solar a tivity. The international proje t on alibration urve building by annual
tree rings was reated for the reason to x these hange.

F i g . 1. Graphi al presentation of

alibration (Ki-6719)
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Several unique buried trunks were sele ted with this aim to al ulate the age
by their well-saved annual rings. The on entrations of 14C in separate annual tree
rings and orals were determined, and the alibration urve up to 24 000 years
(INTCAL98) was built [Stuiver, van der Pli ht 1998℄.
The results of alibration are most are presented in the manner of intervals set
that had been grouped for 1σ, 2σ and 3σ with orresponding dating probabilities of
63%, 95% and 99% within. Su h kind of approa h allows being orientated towards
the real histori al limits of dating. However, the appli ation of intervals ompli ates
understanding of results and does not present with a possibility for their statisti al
and hronologi al pro essing. That is why the ne essity appeared of rounding o
the alibration results and to present them in a dotted dating manner.
Graphi al presentation of alibration is shown on the Fig. 1. Radio arbon age
Gaussian distribution when rossing with alibration urve forms a real histori al
age. It is possible to de ne probability of dating to be get in one or another interval
by the given distribution - it will orrespond to a gure area, whi h will be ut
o by this interval. However an estimate of su h probability is suÆ iently omplex
omputing pro ess, so it would be simplest to al ulate probability of getting a
result into the forehand interval, and then to de ne subsequently this interval only.
It was ounted that probability of one mistake (±σ) to be brought into the interval
is 63%, of dupli ated mistake (±2σ) - 95%, a tripled mistake (±3σ) intervals are
used more rarely, probability of nding wherein forms 99%. The employment of
dupli ated mistake intervals in pra ti e may be suÆ iently.
Prin iples of histori al age determination are shown on the Fig. 2.

F i g . 2. Determination of

alibration intervals: a) for 1δ , b) for 2δ
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Calibration urve, as well as radio arbon age has a measurement mistake. So,
it is ne essary at interse tions of radio arbon age distribution with alibration urve
to take these mistakes into a ount. The variants of taking measurement mistake
into a ount (σ dating) and the alibration urve mistakes (σ urve) are shown on
the Fig. 3 [van der Pli ht, Mook, Hasper 1987℄.

F i g . 3. Variants of taking measurement mistake into a

ount and of

alibration

urve

The variant 1a does not take a alibration urve mistake into a ount that
gives smaller sizes of alibration intervals as a result. The variant 1b does take both
mistakes into a ount by their addition - it gives a maximum plausible alibration
result at the big intervals of alibration. And nally, the variant 1 is the most orre t
onsideration of mistake from the mathemati al standpoint. If a alibration urve
were presented as a dire t line, the variant 1 would be ideal, however a alibration
urve is not as su h, so ea h of the presented method of mistakes onsideration is
meaningful in one or another situations.
Complexities of alibration interval results implementation for the hronologial and statisti al works have required an alternative view of these results. Certainly,
the most demonstrative and suitable an be su h a presentation of results as a dotted
dating.

2.

DOTTED DATING: ADVANTAGES AND DEFECTS

Bernhard Weninger was the rst to ome forward for this problem de ision. He
had elaborated a program that presents a result in one interval form; a probability
of dating nding out in whi h is suÆ iently great.
The di eren e between the on epts \dotted dating" and \single dating" if not
great, and yet exists. Dotted dating hara terizes a on rete dotted value of real
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alendar age with a divergen e. Thus, it is possible to on rm that the most probable
value of real histori al age an form just the value of this dot. The age presentation in
a single dating form is expressible by a dotted value with a divergen e, however this
dot is not the most probable value of real histori al age. Histori al age distribution
is shown on the drawing 6 for Ki-7124 dating, the orresponding dotted dating
presented by the \Ages" program, and the single dating obtained by the \CalPal"
program.

F i g . 4. Comparison between dotted and single dating

Ea h presentation has its own eld of use - a single dating de nes a range of
dating oming, and it an be used for orientating within its staying limits; a dotted
dating hara terizes the most probable and narrow suÆ iently interval of dating
nding out.
Main defe t of single dating is a possibility to de ne broad limits of result they ex eed as a rule the radio arbon age initial divergen es. Di erent probability
of result for dating group is a defe t of dotted dating.

3.

MATERIALS FOR DATING AND RELIABILITY OF RADIOCARBON
DATING OBTAINED

Materials for dating purpose within the range of reliability degree by the radioarbon dating obtained an be aligned in the following sequen e: large fossil bones
→ wood → organi remains of grasses → large oal → fossil soils → ne har oal
→ small fossil bones → lamshells.
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Bone material has the major use sin e it is the very reliable and numerous
one when ar heologi al ex avations arried out under studies for dating. Calogen
of fossil bones is subje ted sometimes to a ba terial pro essing, and the isotopi age
obtained under investigation of samples an be distorted as a result of biologi al
fra tionation. A orre tion for fra tionation δ 13C, whi h an be obtained by mass-spe trometri method, must be input for ea h sample with the goal of all distortions
onsideration for the age obtained.
The most reliable for radio arbon dating are tubular bones of normal density,
the least suitable are onsidered friable bones and brainpans whi h had been built
from ne bone plates with friable and porous surfa e, as a rule.
Wood follows fossil bones within the range of materials safety. The mentioned
one is often met at ex avations. The reliable radio arbon dating an be get from
the wood samples when orre t hemi al training had been arried out. However
the fa t an be taken into onsideration that the wood while keeping in the soil is
subje ted to de omposition, and in the most ases we an deal with the samples
presenting a entral part of a tree. In these ases dating are to be aged arti ially
for 50-150 years.
The examples of radio arbon dating of Yamnaya ulture (YC) monuments
obtained from di erent material (tree, fossil bones) are presented in Tables 1 and 2.

T a b l e
The results of the Yamnaya

ulture samples radio arbon dating (fossil tree) of the Ukrainian territory

No.

Tie
Lo ation

1

2

3

4

5

6

7

1

Lab.
Sample

Vidradne, Novyi Buh Distr.,

barrow 1,

Mykolaiv Region

burial 21

Vishneve, Tatarbunary Distr.,

barrow 17,

Odesa Region

burial 38

Novoselitsa, Tatarbunary Distr.,

barrow 19,

Odesa Region

burial 19

Novoselitsa, Tatarbunary Distr.,

barrow 20,

Odesa Region

burial 8

Vinogradne, Tomakivka Distr.,

barrow 15,

Zaporizhzhia Region

burial 5

Kremniovka, Volodarske Distr.,

barrow 6,

Donetsk Region

burial 6

Kremniovka, Volodarske Distr.,

barrow 6,

Donetsk Region

burial 7

Age BP

Presented by

Number

O.G. Shaposhnikova

Ki-7070

3890

±

L.V. Subbotin

Ki-7126

4105

±

L.V. Subbotin

Ki-7127

4055

±

L.V. Subbotin

Ki-7128

4005

±

V.V. Otrosh henko

Ki-7129

4145

±

S.M. Brat henko

Ki-7124

4325

±

S.M. Brat henko

Ki-7125

4365

±

65

65

60

50

55

60

55
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T a b l e
The results of Yamnaya

2

ulture samples radio arbon dating (fossil bones) of Ukrainian territory

No.

Tie
Lo ation

Lab.
Sample

Age BP

Number

1

Ordzhonikidze - 1997

b. 11, g. 90

Ki-6571a

4035

2

Ordzhonikidze - 1997

b. 11, g. 11

Ki-6572a

4005

3

Golovkovka

b. 6, g. 8

Ki-6719

3970

4

Golovkovka

b. 7, g. 4

Ki-6722

3980

5

Golovkovka

b. 11, g. 5

Ki-6723

4030

6

Golovkovka

b. 12, g. 3

Ki-6724

3950

7

Golovkovka

b. 5, g. 3

Ki-6730a

3925

8

Golovkovka

b. 5, g. 5

Ki-6731

4005

9

Protopopovka

b. 2, g. 2

Ki-6733

3945

10

Protopopovka

b. 2, g. 3

Ki-6734

3925

±
±
±
±
±
±
±
±
±
±

50
55
55
60
60
50
55
55
50
55

Diagram of omparison for alibrated radio arbon dating obtained by wood and
fossil bones (Table 1 and Table 2) is shown on the Fig. 5. From the data obtained
one an see that radio arbon dating presented by wood are more an ient. The
earlier dating has been obtained, a ording to the diagram, for the ®Kremniovka¯
monument - about 3 thousand BC years. However, one important point should
be remembered, that we used to ompare di erent monuments of YC, whi h are
situated in di erent regions of Ukraine. That is why, this question requires an
extended dis ussions for the nal on lusions.

F i g . 5. Comparison of

alibrated radio arbon dating
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Table 3
The results of interlaboratory ontrol
No.

Sample

Kiev radio arbon laboratory
Lab. Number

Age

14

C, BP

±
±
±
±
±
±
±

Oxford radio arbon laboratory
Lab. Number

Age

14

C, BP

±
±
±
±
±
±
±

1

Nikolsky, grave 125

Ki-6603

6160

70

OXA-5029

6300

80

2

Yasinovatka, grave 45

Ki-6791

6305

80

OXA-6164

6360

75

3

Yasinovatka, grave 19

Ki-6788

6310

85

OXA-6165

6370

60

4

Vasilievka 5, grave 29

Ki-6776

6220

60

OXA-6198

6298

70

5

Vasilievka 5, grave 8

Ki-6777

6430

50

OXA-6171

6470

70

6

Marievka 5, grave 10

Ki-6781

7585

80

OXA-6200

7620

100

7

Marievka 5, grave 14

Ki-6780

7600

100

OXA-6269

7630

F i g . 6. Radio arbon dating

110

omparison

It is ne essary also to onsider a reliability degree of radio arbon dating obtained by ne fragmental har oal. As often happens, the ar heologists at ex avations
nd a body of ne fragmental har oal in a ultural layer, whi h di ers in later
age from the monuments studied. Su h kind of bodies are formed, as a rule, after
large res at the sa ri e of lling rodents and inse ts burrows with light har oal
transferred by winds and oods. So, it is preferable to use harred wood fragments
when getting radio arbon dating.
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Interlaboratory ontrol is one of number reliability and validity riteria for
radio arbon dating obtained as well. Laboratories parti ipating in su h a kind of
ontrol with a purpose of isotopi dating makes use samples with pra ti ally equal
radio arbon ontents. There were presented fragments of men skeleton skulls for
omparison by radio arbon between laboratories. Materials for dating had been
taken from the di erent Neolithi burial-mounds, situated through the Ukrainian
territory. These materials have been presented to Kiev and Oxford radio arbon
laboratories by prof. D.Y. Telegin. Results of radio arbon dating are shown in the
Table 3. The analysis of resulting data exhibited in the Fig. 6, points to the fa t of
good oordination between dating obtained by pre isely these samples in di erent
laboratories.

4.

COMPUTER-AIDED MANUFACTURING OF CALIBRATION

There are some programs for radio arbon dating alibration. A more widespread amongst them are the following: Groningen radio arbon alibration program
(\Cal25") designed by Johannes van der Pli ht at the Center of Isotopi Studies of
Groningen University [van der Pli ht 1993℄, Oxford alibration program (\OxCal")
designed by Christopher B. Ramsey at Radio arbon Department of Oxford University [Ramsey 1995℄ and \CalPal" alibration program of Bernhard Weninger
developed in the radio arbon laboratory of Cologne University [Weninger 1986℄.
Radio arbon dating alibration an also be exe uted by Kiev radio arbon alibration program \Ages", designed in the radio arbon laboratory at the State S ienti Center of Environmental Radiogeo hemistry of NAN of Ukraine [Nazarov,
Kovalyukh 1999℄. The program is fun tioning by IBM PC joint omputers under
MS Windows 95 operating system management. Main advantages of the program
are onvenient way in use, interfa e for lots of languages and possibility for alibration results to be exported in the most widespread graphi formats of les.
The \Ages" program had been written on C++ language and was exe uted
in a ordan e with Windows 95 standards. All the program fun tions provided are
available through the main menu, but the most abundant ones have been brought
to the panel of qui k a ess.
For purpose of dating alibration it is ne essary and suÆ iently to indi ate
its radio arbon age in BP±σ form. The program allows if needed to add some
additional information of dating laboratory number, tie, owner of sample et . When
reating a list of samples it is possible to indi ate the sample's name and author.
All the data input are stored in the le, whi h will also be available for a further
use on any omputer, where the \Ages" program is installed.
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Inasmu h as there is suÆ iently great amount of alibration urves up to the
present day, the program gives a han e to hoose one of the urves represented
in the form of separate les.
Calibration urve, pra ti ally, is presented by a set of dots put down 10-20 years
distant of time lapse from one dot to another. Cubi interpolation is used in the
program for the urve presentation as uninterrupted urve. Fun tion form between
two dots is determined by four dots around ones [Reins h 1967℄. The estimation of
radio arbon age Gaussian distribution is exe uted within 3σ limits.
There were four programs to be used in order to ompare the alibration
results: \Cal25", \OxCal", \CalPal" and \Ages". The parameters of primary importan e omparison are ertainly the results of alibration. The programs \Cal25" and
\OxCal" present the results in an interval type, the single dating program is a result
of \CalPal" alibration program, the \Ages" program presents a results just as in an
interval so in a dotted dating. The alibration results are provided in the Table 4.

Table 4
The results of radio arbon dating alibration
Lab.

Cal25

OxCal

CalPal

number
Ki-7070

Ages
dot

σ 2465-2289
σ 2559-2535

σ 2470-2280
σ 2560-2520

1

1

2

2

±95

2355

2388

±82

intervals

σ 2470-2306
σ 2572-2515

1
2

2531-2523

2500-2190

2500-2271

2495-2197

2170-2140

2257-2227

2163-2145
Ki-7126

σ 2861-2811

1

2223-2204

σ 2860-2810

1

±120

2700

2638

±65

2760-2720

2777-2773

2701-2575

2700-2570

2758-2720

2511-2505

2510-2500

2704-2573

σ 2877-2555

2

σ 2880-2490

2

2514-2501

2539-2495
Ki-7127

σ 2862-2808

1

2755-2723

σ 2835-2817

1

σ 2840-2810

1

2663-2647
2625-2487

σ 2880-2471
1σ 2832-2820
2

±130

2640

2586

±36

2670-2470

2661-2650

σ 2870-2460

2623-2550

2

2485-2471

2542-2491

σ 2865-2807

2

2479-2474

σ 2863-2807

2781-2771

2

2759-2717

2779-2771

2707-2463

2759-2719
2706-2464

Ki-7128

σ 2575-2511

1

σ 2580-2460

1

±60

2530

2542

±34

σ 2576-2508

1
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Lab.

Cal25

OxCal

CalPal

number

Ages
dot

2505-2467

intervals

σ 2840-2810

2

σ 2835-2817

2670-2400

2663-2649

2380-2340

2

2504-2468

σ 2828-2823

2

2658-2652

2625-2401

2622-2607

2379-2349

2602-2458
2419-2406
2358-2356

Ki-7129

σ 2869-2831

1

2821-2805

σ 2870-2600
2σ 2880-2570
1

±100

2730

2748

±127

σ 2876-2621

1

2608-2599

2783-2769

2587-2585

σ 2883-2571

2761-2717

2

2709-2661

2516-2500

2651-2623
2605-2603

σ 2881-2617

2

2613-2577
Ki-7124

σ 3019-2977

1

2971-2945

2

1

σ 3020-2880
σ 3300-2700

±75

2975

2906

±20

σ 3014-2981

1

2963-2951

2939-2885

2927-2886

σ 3261-3243

σ 3094-2878

2

2

3099-2865
2807-2781
2771-2761
2719-2707
Ki-7125

σ 3081-3069

1

σ 3080-3060

1

3027-2909

σ 3307-3291

2

±80

3010

2967

±60

σ 3081-3068

1

3030-2900

3028-2907

σ 3310-3230

σ 3260-3241

2

3289-3271

2

3110-2880

3099-2884

3265-3239
3169-3161
3101-2883
Ki-6571a

σ 2619-2609

1

2597-2591

2

1

σ 2620-2470
σ 2860-2810

2583-2487

2750-2720

2485-2471

2700-2460

±80

2580

2534

±48

σ 2619-2610

1

2597-2590
2582-2486
2484-2472

σ 2857-2813

σ 2854-2851

2

2

2735-2725

2841-2816

2697-2463
Ki-6572a

σ 2617-2613

1

2671-2464

σ 2620-2610

1

2579-2465

σ 2853-2849

2

2841-2815

±70

2540

2522

±55

σ 2616-2614

1

2580-2460

σ 2900-2800

2

2700-2300

2577-2467

σ 2832-2820

2

2661-2650

2669-2397

2623-2403

2385-2345

2376-2352
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Lab.

Cal25

OxCal

CalPal

number
Ki-6719

Ages
dot

σ 2573-2515

1

σ 2580-2400

1

2501-2455
2447-2433

±85

2475

2479

±19

intervals

σ 2566-2520

1

2380-2350

2498-2460

σ 2620-2290

σ 2619-2611

2

2

2423-2403

2596-2592

2373-2371

2581-2306

2363-2353

σ 2621-2609

2

2597-2589
2583-2297
Ki-6722

σ 2577-2455

1

σ 2580-2400

1

2445-2435
2421-2403

±90

2490

2480

±20

σ 2572-2515

1

2370-2350

2500-2461

σ 2850-2800

σ 2826-2826

2

2363-2353

2

2700-2250

2657-2653

σ 2833-2819

2621-2608

2661-2649

2601-2306

2

2623-2293
Ki-6723

σ 2657-2653

1

σ 2660-2650

1

2621-2607
2601-2467

±100

2590

2527

±57

σ 2620-2609

1

2630-2460

2598-2588

σ 2900-2350

2

2584-2470

σ 2861-2811

σ 2858-2812

2

2

2755-2721

2744-2724

2703-2455

2698-2459

2449-2431

2416-2409

2423-2403
2375-2369
2365-2353
Ki-6724

σ 2557-2537

1

σ 2560-2520

1

±90

2450

2466

±10

σ 2551-2541

1

2527-2525

2500-2400

2491-2478

2495-2401

2380-2340

2475-2456

σ 2580-2290

2447-2433

2379-2349

2

σ 2575-2511

2

2421-2404

2503-2295

2362-2353

σ 2575-2511

2

2503-2295
Ki-6730a

σ 2471-2331

1

2323-2309

σ 2480-2300
2σ 2580-2200
1

±80

2410

2433

±37

σ 2470-2396

1

2386-2339

σ 2571-2517

2

2318-2312

σ 2570-2517

2499-2281

2

2251-2233

2499-2280

2219-2207

2251-2231
2219-2207

Ki-6731

σ 2617-2613

1

σ 2620-2610

1

2579-2465

σ 2853-2849

2

±70

2540

2522

±55

σ 2616-2614

1

2580-2460

σ 2900-2800

2

2577-2467

σ 2832-2820

2
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Lab.

Cal25

OxCal

CalPal

number
2841-2815

Ki-6733

Ages
dot

intervals

2700-2300

2661-2650

2669-2397

2623-2403

2385-2345

2376-2352

1σ 2555-2539

1σ 2560-2530

2495-2399

2500-2340

2490-2480

2381-2347

2σ 2580-2290

2473-2403

2445±85

1σ 2549-2543

2438±35

2σ 2575-2513

2376-2352

2503-2293

2σ 2574-2513
2501-2293

Ki-6734

1σ 2471-2331

1σ 2480-2300

2323-2309

2σ 2580-2200

2410±80

1σ 2470-2396

2433±37

2386-2339

2σ 2571-2517

2318-2312

2499-2281

2σ 2570-2517

2251-2233

2499-2280

2219-2207

2251-2231
2219-2207

Just the same

alibration

pan y between these

applied in the program and,
dio arbon dating errors

F i g . 7. The results of

urve - INTCAL98 was used when

alibration results are explained by the a
ertainly, by the method of

alibration. Dis re-

ura y of

alibration

onsideration [van der Pli ht, Mook 1987℄.

alibration graphi

omparison (Ki-6734)

al ulations

urve and ra-
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Fig. 7 illustrates a graphi omparison of alibration interval results for more
pi torial visualization of the results.
Comparison of alibration results is the very important question when the programs are ompared, however, a list of additional fun tions provided by the programs, omfort of input-output data, et . are to be ne essary taken into a ount.
The programs \Cal25" and \CalPal" run on under MS DOS operating system, that is
why an export of results to another appli ations is obstru ted. \OxCal" and \Ages"
are devoid su h a defe t - both of them run on under MS Windows operating system
and have the export means of results.
There is more spe i attention paid for exporting of graphi al results to the
ve tor formats in \Ages" program, that allows editing easy later on. Suitable print
fun tions allow to make printout easily of both single dating alibration results and
dating groups results tables.

5.

CONTRIBUTION TO THE YAMNAYA CULTURE CHRONOLOGY

We used radio arbon dating obtained as to YC of Ukrainian steppe and partially forest - steppe zones for hronologi al analysis. Full des ription of YC monuments pointed in the Table 1 and Table 2 is illustrated in the published work of
D.Y. Telegin [Telegin 1977℄.
As for limate- hronologi al aspe t the YC on the territory of Ukraine ame
into existen e on the mark of Atlanti and Subboreal periods hanging, about 3200-2900 years BC. Then more severe subboreal limate gave way to warm limate
of Atlanti period. The \Kremniovka" monument (it was among those with dating
arried out) whi h was existing in 2970-2900 years BC belongs, by isotopi data,
to the monuments of Early YC. Almost without ex eption all the monuments with
dating arried out refer to the Late YC age. A limati optimum appears in that
time (2800-2400 years BC), whi h promotes demography burst and blossoming forth
of YC. Cold and humid limate of Early Subboreal gave way to warm and temperate
dry limate - the optimum onditions for life appear - high grasses in steppes, broad-leaved forests in partially wooden steppe zone. A large number of radio arbon
dating, whi h hara terize the main stage of the Late YC development within 2600-2400 years BC hronologi al limits.
We an on lude by isotopi hronologi al investigations that YC existed about
one thousand years on the territory of Ukraine sin e the time of its in ipien e up
to its hange by Cata omb ulture and other ones.
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CONCLUSIONS
a.

Radio arbon dating alibration is a omplex mathemati al pro ess of natural
hanges and measurements faults onsideration in radio arbon age nding out,
however this pro ess is required for the real history age estimation. Ambiguous
approa h for these fa tors onsideration explains a di eren e between alibration results obtained by di erent alibration programs.
b. Dotted dating a ount applied in the program is not ideal, and it requires a
further study.
. Dotted data obtained are appropriate in the ase of using them in a hronologi al and a statisti information, however the employment of intervals whi h
display all the possible on nes of dating nding out would be more orre tly
for the sample histori al age dating determination.
d. Tubular fossil bones are the best ar heologi al materials so that the plausible
data an be obtained by radio arbon.
e. Essentially all radio arbon dating presented of YC through the territory of
Ukraine are within the subboreal limati optimum (4200-3900 BP).
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RADIOCARBON LS DATING OF BONE MICRO-SAMPLES

Samples of bones from ar heologi al ex avations are reliable and often ex lusive material for radio arbon dating. At the same time radio arbon dating of fossil
bones is asso iated with some diÆ ulties. Porous stru ture of bones when being in
ground absorbs water soluble organi substan es, whi h have age di erent from ollagen of bones. Besides, bone ollagen when being in ground is subje ted to ba teria
and mi ro-fungus destroying in uen e. Mi ro-biota in uen e leads to breaking of
arbon isotopes primary orrelation, so alled \isotopi fra tionating".
The fa tors mentioned above have an in uen e parti ularly on the bone miro-samples dating, in whi h arbon total ontents does not ex eed one gram.
Mi ro-samples form not less than 50% in a whole ar heologi al material available for radio arbon dating. Mi ro-samples of bone material are the only possible
obje ts in determination of absolute age by isotopi methods for many ar heologi al
monuments. It should be given the spe ial attention for primary hemi al pro essing
of samples under investigation. An important and in onsistent problem is de ided
on this stage: as mu h as possible full removing of introdu ed organi substan es
and bad admixtures with keeping simultaneously as mu h as possible amount of
bone ollagen, and of bone oal - for burnt bones. It is important for the samples
with signi ant biologi al destroying of ollagen (more than 50%), that stable arbon isotopes orrelation with subsequent orre ting of radio arbon age should be
de ned by masses-spe trometri method.
A new omplex te hnology is designed in our laboratory of bone mi ro-samples primary hemi al pro essing and subsequent arbon
dating fra tions deposition in a kind of benzene.
Traditional strategy of bone samples primary pro essing
omprises a stage of ollagen deposition in a pure substan e type [Arslanov 1987℄.
For this aim the sample redu ed to fragments is pro essed by 0.5% - 2% solution
of hydro hlori a id at room temperature. Mineral part of bone onsisting of phosphates and al ium and magnesium arbonates is dissolved in hydro hlori a id,
Methods and strategies.

Primary pro essing.
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but ollagen stays as a jelly-like material. It is important to note that a ertain
portion of the bone organi material is also dissolved and, moreover, it disappears forever. Subsequent pro essing of ollagen is impeded and requires mu h time.
Hydrated form of ollagen is extremely un omfortable for washing, entrifugation
and drying. A great amount of phosphorus and sulphur ompounds is abundant
in the end produ t - dry ollagen. Phosphorus and sulphur are the most harmful
admixtures in lithium arbide produ ing, and that is why it is ne essary to oxidize a
ollagen beforehand till arbon dioxide with subsequent gas purifying. Multi-stage
of traditional te hnology leads to inevitable losses of arbona eous substan es, that
is undesirable parti ularly for mi ro-samples. It is impossible at all to sele t a dating arbon fra tion from some types of bone material by traditional te hnology. So
for instan e burnt bones ontain semi-destroyed ollagen and ne-dispersed bone
oal. Both omponents are ompletely available for the purpose of undistorted radio arbon age determination, but semi-destroyed ollagen is pra ti ally ompletely
dissolved in a ids, and ne-dispersed bone oal an be deposited only with the help
of super-speed and loweÆ ient entrifugal ma hines.
Te hnology developed makes possible lithium arbide produ tion from ollagen
or bone oal without preliminary deposition of them in a pure kind [Skripkin,
Kovalyukh 1998℄. The bones for this purpose are redu ed to fragments, and after
washing with trisodium phosphate solution they are pro essed by 1-3% hydro uori
a id. This a id transforms arbonate and partly al ium phosphate into uoride.
Cal ium uoride does not dissolved pra ti ally in weak a ids, but hange of CO3−2
3
and PO−
4 volumetri anions for ompa t F leads to genesis of mineral matrix whi h
is porous and leaned from organi -sili ate omplex. Collagen in this ase exists in
semi-bound nonhydrated state. Essential advantage of hydro uori a id is its ability
to dissolve sili ates and humi a ids as well as produ ts of ba teria vital a tivity
absorbed on them. It make it possible to remove introdu ed organi substan es and
arboni arbon, to wash and dry the pro essed sample easy and qualitatively. The
losses of bone organi substan es or bone oal are minimum under su h pro essing
[Kovalyukh, Skripkin, Sobotovi h 1996℄.
The sample subsequently is redu ed to fragments and mixed with manganese
dioxide for lithium arbide produ tion by te hnology of \va uum pyrolysis" (the dire t hemisorption into a lithium alloy of arbona eous gases produ ed by the ontrolled
thermal degradation of organi materials under va uum).

This te hnology is based on ombination of two pro esses: thermal breakdown
of organi sample and hemi al absorption of gaseous produ ts by lithium. Rea tor
onstru tion and elements of te hnology are shown on the gure 1. Synthesis is
arried out within the rea tor made of stainless steel with metalli lithium pla ed
on the bottom, but the sample is seated inside the titanium glass. The glass with
the sample is held at the optimum height in the tubular holder, whi h dire ts a gas
ow for the melted lithium. Su h lo ation of lithium and arbonized sample permits
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F i g . 1. Rea tor

onstru tion and elements of te hnology

temperature regulation to be made within the area of thermal breakdown (and onsequently gassing velo ity) without temperature hanging within the melted lithium
area. Rea tor is inserted into the stove at optimum depth, and is xed in su h a
position. When temperature onditions are properly hosen a velo ity of hemial absorption of thermal breakdown gaseous produ ts by metalli lithium slightly
ex eeds a sample thermal breakdown velo ity. The rea tor pressure is stabilized at
0.1-0.2 atm. This promotes raising of thermal breakdown light - volatile produ ts
gassing and prevents ondensation of these materials for rea tor walls.
As a result of running pro esses the ollagen is onverted into a volatile organi
ombinations and into a bone oal. Addition of manganese dioxide plays an important role. When the temperature is above 550o C the manganese dioxide disintegrates
with a tive oxygen liberation all over the volume of mixture. Oxygen liberation runs
quietly, under the broad range of temperatures (550-940oC). Fine-dispersed bone
oal therewith is oxidized till arbon oxide and dioxide, and in su h a kind it is
absorbed by melted metalli lithium. An essential feature of manganese oxides is
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their ability to link phosphorus and sulphur in thermal stable ombinations. This
allows getting lithium arbide of high quality, and what is more - pra ti ally from
the whole arbon ontent of bone organi substan es. Formation of lithium arbide
runs without ompli ations with high output. Lithium oxide, hydride and nitride are
also formed in parallels with arbide. Lithium hydride and nitride are ompletely
destroyed under short rea tion volume va uuming at the end of pro ess. The rea tor of redu ed volume (400 ml3 ) was designed for fossil bones mi ro-samples that
has made it possible to redu e greatly the losses on this stage.
Lithium arbide is subje ted to hydrolysis, and gassing a etylene is onverted
into benzene on vanadium atalyst. Va uum system for benzene syntheses is made
from materials, whi h adsorb not at all a etylene and benzene. Internal volume of
va uum line has its minimum possible meaning. Constru tive parti ularities mentioned above allow to rea h 95-97% benzene output to the total ex lusion of the
memory e e t. As a result of summation of new omplex te hnology advantages the
possibility appears for bone samples dating arrying-out with ollagen total ontents
up to 250-300 mg.
The omplex hemi al te hnology of lithium arbide produ tion from fossil
bones samples had been tested omprehensively. The samples of di erent type bones as well as of their di erent preservation after their redu ing to fragments and
quartering were pro essed in parallels by both traditional and new methods. The
results obtained were ompared and analyzed. The samples age in parallel series
oin ided within the limits of instrumental error under measurement pra ti ally in
overwhelming majority of ases. Moreover there was a su ess in dating some tests
by only new method of hemi al bones pro essing appli ation. Samples with obviously denominated rejuvenating in uen e of humi a ids were equally well leaned
from the last ones both by washingout with alkali or trisodium phosphate and by
the a tion of hydro uori a id. Laborious pro ess of the new omplex approa h
and a temporal period spent for it was found 5-10 times less than for the traditional method of bone material radio arbon analysis. The most typi al results of two
methods omparisons are shown in the Table 1.
Traditional te hnology of ollagen deposition stipulates humi substan es removing by 0.1% NaOH solution pro essing. As a rule, humi substan es are of
younger age with respe t to ollagen, and they are present within the bone samples
in a kind of sili on oxide and soil organi material re-pre ipitated onglomerate.
If used new te hnology the humi substan es are removed from the bone samples
together with sili ates at the pro essing stage by hydro uori a id. Sili on oxide is
ompletely dissolved in hydro uori a id solution, and humi substan es pre ipitated on sili ates form pseudo-solution.
One an see from omparative experiments arried out that new te hnology
ompletely satis es requirements for the samples puri ation from humi substanes. Comparison was arried out for the samples of di erent preservation and ar-

31

Table

1

Comparative dating of fossil bone samples by the traditional te hnology and by \va uum pyrolysis"
method
No.
1

2

3

4

5

6

7

8

Sample

Lab. numb

Age

14

C, BP

Ordzhonikidze (ex avations 1997),

Traditional method

Ki-6827a

3890±50

b.11, g.8

Va uum pyrolysis

Ki-6827b

3910±45

Golovkovka, b.3, g.1

Traditional method

Ki-6718a

3905±55

Va uum pyrolysis

Ki-6718b

3920±60

Ordzhonikidze (ex avations 1980), gr. Traditional method

Ki-6553a

3710±60

Chorna Mogila, b.3, g.17

Va uum pyrolysis

Ki-6553b

3745±50

Semionovka (ex avations 1990-91),

Traditional method

Ki-6688a

6800±60

b.1

Va uum pyrolysis

Ki-6688b

6980±65

O. Surskoy b.II (ex avations 1946),

Traditional method

Ki-6691a

7230±55

sq.7

Va uum pyrolysis

Ki-6691b

7245±60

Solonoe Ozero IV

Traditional method

Ki-6202a

12805±95

(ex avations 1990)

Va uum pyrolysis

Ki-6202b

12890±100

Novovladimirovka II

Traditional method

Ki-6203a

19290±85

Va uum pyrolysis

Ki-6203b

19340±95

Traditional method

Ki-5826a

16495±100

Va uum pyrolysis

Ki-5826b

16520±95

Dmitrievka,
Upper late Paleolithi

layer of seat

heologi al age. If the samples ome under the age period of 12-19 th. BP, ®va uum
pyrolysis¯ method gives even more an ient results, that points to the fa t of more
omplete and sele tive removing of introdu ed organi substan es. The ollagen losses are likely be redu ed onsiderably when humi substan es removing te hnology
by hydro uori method of organo-sili ate omponent dissolving is in use.
Measurement of benzene mi ro-samples is arried out into the spe ially developed mi ro-vials with the help of \Quantulus" - low-ba kground spe trometer
[Buzinny, Skripkin 1995℄. Mi ro-vials are made of high pressure non-porous te on.
Holders for mi ro-vials are made of high purity titanium, and they are provided
with by the s reen to prevent \ ross-talk" e e t. Constru tive parti ularities as well
as the hosen materials enable high ounting features to be get (Table 2).
As a result of biologi al pro esses, whi h have been going on within the system
bone - soil mi roorganisms, the natural relation between three main arbon isotopes
(12C, 13C and 14C) experien es ertain hanges. These hanges an be in reased
additionally during the pro ess of arbon ollagen form hemi al transformations
into benzene one.
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T a b l e

2

Counting features

Vial
volume
(ml)
0.85

14
C
Benzene loss Bg
FM FM (E2/BG) tmax (year) tmax (year)
per 24 hour ( mp) eÆ ien y
(mg)
(%)
less than 0.10 0.11
82
23.2
61127
48050
80

T a b l e
Comparative dating of fossil bones samples ma ro and mi ro in rements (Yamnaya

No.
9 Protopopovka, b.1, g.4

Sample

10 Protopopovka, b.2, g.3
11 Ordzhonikidze (ex avations 1997), Shakhta 22,
b.2 g.6
12 Golovkovka, b.6, g.8
13 Golovkovka, b.11, g.5.
14 Golovkovka, b.5, g.5
15 Golovkovka, b.7, g.4

Ma ro
Mi ro
Ma ro
Mi ro
Ma ro
Mi ro
Ma ro
Mi ro
Ma ro
Mi ro
Ma ro
Mi ro
Ma ro
Mi ro

Lab. numb
Ki-6733a
Ki-7130
Ki-6734a
Ki-7131
Ki-6833
Ki-7132
Ki-6719
Ki-7133
Ki-6723a
Ki-7134
Ki-6731
Ki-7135
Ki-6722
Ki-7136

3

ulture)

Age 14 C, BP
3945±50
3920±70
3925±55
3910±60
3900±55
3930±70
3970±55
3960±60
4030±60
4035±60
4005±55
4020±70
3980±60
3940±70

In evaluating radio arbon age the orre tion is being taken in a ount for
biologi al isotopi fra tionation. Undertaking su h an operation is possible due
to wellde ned relationship between the de e tion of 13C isotope on entration
and the degree of 14 isotope fra tionation. Pra ti ally 14 C = (δ13C )2 equality is
persisting. For this aim the determination is made on variation in on entrations of
13 C isotope in the ready benzene by mass-spe trometri method. This fa tor usually
falls within the limits −18.5 < δ13C < d13C < −20.7 promille. For su h kind
of samples, whi h had been under onsiderable e e t of soil mi roorganisms, this
fa tor an rea h - 16 promiles, whereas together with hemi al fra tionation it may

33
even ome to 14 promile. It means in pra ti e that samples misrepresentation by
age in something like BP=5000 years an rea h 250 years. Corre tion entering for
the isotopi fra tionation is urrently entral for mi ro-samples, sin e su h samples
have as a rule a ne bone layer, being easy permeable for natural destroying agents.
The work arried out in our laboratory on Yamnaya ulture ar heologi al monuments dating is an inherent example of radio arbon method applying for fossil
bones mi ro-samples.
As one an see from the data mentioned above in the Table 3 the ages of the
bones mi ro-samples derived are oin ided within the limits of error in measurement
with those ages derived from the same samples, taken in ma ro amounts. Small
rejuvenation for the mi ro-tests is aused by omparatively most ba kground e e t
stipulated by the osmi radiation. These deviations an be taken into a ount
subsequent to the omplex omparative he king, in luding mathemati al statisti s
are arried out.
Complex te hnology has been designed with the purpose of fossil
bones mi ro-samples dating, whi h has shown reliability of high degree for resulting dating. All the stage of new te hnology had passed all-round inspe tion for the
onvergen e of results with respe t to the traditional methods. Represented te hnology allows getting reliable results for those kinds of samples, whi h ould be not
dated earlier by traditional method.
Con lusions.
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RADIOCARBON DATING CHRONOLOGY OF THE LATE
TRIPOLYE CULTURE*
This arti le is dedi ated to the radio arbon hronology of the late period of
the Tripolye ulture (TC) (Tripolye-CII, a ording to the period division of T. S.
Passek [1949℄). The development of this topi is important for the re onstru tion of
the ethni ultural situation on the territory of south-eastern Europe in the se ond
half of the 4th - rst half of the 3rd millennium (BC), in other words, at the end of
the Neolithi Age and the beginning of the Bronze Age.
For the reation of the isotope hronology of the late TC, we urrently possess
a set of 35∗∗ 14C dates deriving from 12 monuments of the C-II stage (Tables 1-12).
These represent all the major territorial groups of TC, in luding the Dniester, the
Northern Ponti area, Volhynia, and the basins of the Southern Bug and the Middle
Dnieper rivers (Fig. 1).
Here we will speak about the following groups of the late TC: Gorodsk - Troyaniv, So evka, and Usatovo. For a long time, this period has been dated a ording
to 10 dates obtained essentially for Usatovo type omplexes. Seven of these dates
were de ned for Mayaki settlement and one for ea h of Gorodsk settlement, and
the Usatovo and Danku II emeteries.
Thus, it was hardly possible to date all the lo al variants of the late TC. It is
also worth noting that nowadays the term \TC CII", for the naming of the ultural
omplexes in the region of the Prut and the Dnieper river basins, is used in deferen e
to tradition. In reality, there existed ar haeologi al ultures, still referred to in
literature as lo al types or variants of the TC, that had been formed under the
strong in uen e of the ultures of entral and southern Europe.
The 25 new dates obtained in Kiev laboratory allow us to date those ultural
types. Eight dates published in the Balti - Ponti Studies were for emeteries of the
So evka type [Kovalyukh, Videiko, Skripkin 1995: 135-140; Kadrow 1995: 141-147℄.
Proje t was nan ed in part with grant no. 1H01G01810 provided by the Polish Committee for S ienti Resear h
in 1996-1998.
∗∗
The paper ignores a series of dates (11) from the Akkiembekskiy kurgan on erning the Usatovo group of the
TC [Szmyt, Chernyakov, Radio arbon. . . , in this volume℄ - editor's note.
∗
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F i g . 1. Lo ation of 14 C dated sites of the late Tripolye ulture (phase CII).
1 - Zhvaniets; 2 - Tsviklovtsy; 3 - Danku II; 4 - Mayaki; 5 - Usatovo; 6 - Sandraki; 7 - Vilkhovets
(Olkhovets); 8 - Troyaniv; 9 - Gorodsk; 10 - Zavalovka; 11 - Krasny Khutor; 12 - So evka.

A number of dating for emeteries of the Usatovo type were published in arti les
in luded in this volume. Seventeen datings and the orresponding materials for
them, deriving from late TC settlements, are published below. The samples for
dating were mostly sele ted from the materials stored in s ienti
olle tions of the
Institute of Ar heology of the National A ademy of S ien es of Ukraine (Sandraki,
Troyaniv, Zhvaniets) or of the National Histori al Museum (Zhvaniets, Tsviklovtsy,
Troyaniv). In the latter ase, it was not always possible to identify a urately the
sour e of samples from parti ular omplexes. Four samples deriving from Vilkhovets
settlement were examined by the author of this arti le in 1993 [Videiko 1994:25-26,
Fig.15℄.
The arti le omprises a short des ription of the dated omplexes from 12 late
TC sites (settlements and emeteries); an analysis of the results obtained; an essay
on the isotope hronology of the late period of TC, ontaining a histori al-geographi al review of the issue; and relative and absolute hronologies of the TC
CII.
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1.

DESCRIPTION OF THE DATED COMPLEXES

1.1.

SANDRAKI

T a b l e
Sandraki - the dated

1

omplexes

Settlement

Complex - material

Stage

index

Sandraki

sq.3-7, hearth - bones

TC, C-II

Ki-6746

4175

BP

Sandraki

sq.3-7, hollow - bones

TC, C-II

Ki-6747

4210

BC

±
±

±
±

50

2270

92

45

2790

81

The settlement is situated near the village of Sandraki in the Khmilnyk Distri t
of Vinnitsia Region (Fig. 1). In 1949-1950, it was explored by an Southern Bug
ar haeologi al expedition under the supervision of O.F. Lagodovska [Lagodovska
1956:118-129℄. The materials are stored in the s ienti
olle tions of the Institute
of Ar heology (Kiev). The nds from this settlement illustrated the multi-level hara ter of the monument. The settlement is situated beyond the eastern border of
Sandraki village, on the high ape dune presently known as Pagurok. Pagurok fa es
a streamlet valley with steep slopes, diÆ ult for limbing. Above the streamlet valley, the site rises to 20-22 metres. Its upper ground has an oval form, extended in
a western dire tion, 90 metres long, 50 metres wide. Its area is 0.4 he tares. From
the eld on the eastern side of Pagurok, there is an easily-distinguishable bank and
dit h, and a further bank and dit h whi h are almost impossible to make out. Remains from three epo hs were dis overed in the ross-se tion: 17th-18th Century,
Bronze Age, and TC CII. The samples for dating were sele ted from among the
materials obtained during ex avations of the overland dwelling of 50 m2. This had a
long re tangular shape, extended in a north-est - south-west dire tion. The remains
of the building onsisted of burnt lay of a red-and-yellow and reddish olour, lying
on one level 0.08 - 0.15 m wide.
After sorting these remains, it was dete ted that under it, in the loam, there
was a further ultural layer, represented by fragments of late TC erami s, animal
bones et . These nds were lying in a spread and fragmented way and did not
form any on entrations. The majority of the nds were erami s, found in a very
fragmented ondition.
In the opinion of the resear her, two major groups were of erami s: erami s
with an admixture of mi a and sand; and painted erami s with no admixture. The
rst group, de orated with engraved or ord-patterned ornamentation, represents
86% of the erami s found (Fig. 2). Those with rope ornamentation essentially onsist of ups and wide-mouthed vessels, kit hen pots et . Semi-spheri al vessels with
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a slightly internally- urved upper brim are very typi al. The vessel brim is often
typi ally obliquely ut towards the middle. The ornamentation is usually found on
the external under-edge of the up and on its edge ut aslant to the middle. Fragments of ups de orated internally o ur only rarely; the ornamentation onsisting
of \ aterpillars" or small urved si kles. O asionally, there appears a s heme of
a horizontal row of ords, alternated with a similar verti al row (Fig. 3). A fragment of the lower part of a up with the image of a ross in its entre is of spe ial
interest. Here, in the te hnique of ord pressing, an ornament typi al of painted
Usatovo vessels is repeated. The ord ornamentation of the pot-like vessels, similar
to Usatovo ones, is also espe ially worth noting.
The erami s with a herbal admixture onstitutes a separate group and is represented by a small quantity of fragments. The general hara ter of erami s with
a deep ornament is similar to that of the late TC settlements of Gorodsk, Raiki,
Nova Chortorya et .
The other group of erami s (Fig. 4), omprising 14% of the total nd, is
hara terised by highly-puri ed lay of a erami paste with no admixture or with
a large amount of very small-grained sand. The olour of the erami s is light pink
and yellow, sporadi ally turning into red. The painting was done in dark brown or
bla k paint, often mixed with red. The following forms o ur: large two-handled
vessels with high shoulders, pot-shaped vessels, wide-mouthed vessels with bulbous
handles; middle-sized wide-mouthed vessels with short, slightly narrowed ne ks;
ups; platters et . Su h erami shapes are typi al for ornamented erami s of late
TC omplexes. The ornamentation onsists of straight lines, urved lines, nets and
other elements. One distin tive pattern is an ornamentation of wide plaited strips,
on isting of multiple parallel lines, densely overing the surfa e of the vessel.
An examination of pottery from Sandraki settlement showed that in luded in
the group of kit hen utensils was erami pottery with a polished surfa e, o asionally overed with red paint, analogous in produ tion te hnology and in shape to
those observed in Baden ulture. On the brims of the pots, for example, there appear
\stu k rolls" (separate rolls of lay stu k to the vessel before ring) with pin hes,
similar to the strongly ontoured Baden \horn"-style, shoulder-pla ed handles.
The plasti arts are represented by fragments of gurines of women standing
and gures of bulls.
The int artefa ts, bones, and lay fragments represent tools. The int artefa ts
were made of half-nished produ ts mostly of light and dark-grey int of lo al origin.
Artefa ts of transparent int of brownish tones were also found. There were the
following types of produ ts representing tools s rapers on blades, blade knives,
axes, hisels, triangular arrowheads (with a straight base), as well as tools made from
bone: a horn, strikers, tetrahedral awls, pressers, and matto ks. A nd of eight large
akes (15 to 19 m long), buried in loam under the oor of the dwelling, should also
be mentioned. All the akes were split from the same nu leus. Numerous erami
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F i g . 2. Sandraki, Vinnitsia Region. \Kit hen" pottery
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F i g . 3. Sandraki, Vinnitsia Region. Pottery with

orded-stamp ornament
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spinners de orated with in isions or engravings were dis overed in Sandraki, too,
along with lay weights for verti al looms, de orated with point-like die in isions
and line engravings. Furthermore, in the dwelling, the bottoms of vessels with prints
of textile set during pottery produ tion were dis overed [Lagodovska 1956:122-128℄.

1.2.

ZHVANIETS, SHCHOVB SITE

T a b l e
Zhvaniets, s hovb site - the dated

2

omplexes

Settlement

Complex - material

Stage

index

Zhvaniets, Sh hovb site

surfa e dwelling 2 - bones

TC, C-II

Ki-6743

4480

Zhvaniets

dug-out 6 - bones

TC, C-II

Ki-6744

4355

Zhvaniets, Sh hovb site

dug-out 1 - bones

TC, C-II

Ki-6745

4530

TC, C-II

Ki-6753

4290

TC, C-II

Ki-6754

4380

Zhvaniets, Sh hovb site

embankment -

Zhvaniets, Sh hovb site

? -

har oal

har oal

BP

BC

±
±
±
±
±

±
±
±
±
±

40

3209

106

60

2965

89

50

3205

98

55

2939

91

60

2984

78

This late TC settlement is situated near the village of Zhvaniets in the Kamianets Podilskyi Distri t of Khmelnytskyi Region. It is lo ated on a high dune washed
from three sides by the rivers Zhvan hyk and Karmelitka (Fig. 1). A part of the
settlement was destroyed by quarrying, and a se tion of the TC level has shifted
down from the dune. T.G. Movsha [1970; 1973℄ explored the settlement. The samples sele ted for dating are from the ground of surfa e dwelling 2, dug-outs 1 and
6 (animal bones), the embankment, and an unidenti ed omplex ( har oal).
A prote tive bank and dit h forti ed the settlement on the side of the eld.
The front of the earth bank and the dit h in front of it were laid out with large stone
ags. On a plateau, beyond the boundaries of the settlement, a produ tion omplex
onsisting of two-levelled furna es and pla es for lay mixing was explored. The
furna es lay in three rows over the slope of the dune [Movsha 1970:85-86℄. Dwelling
(ground?) 2 was a re tangular building of frame olumn onstru tion, measuring 7
x 6 m, the walls and oors of whi h were smeared with lay plaster. The remains
are satisfa torily preserved. On the ground of the dwelling, a small quantity of int
artefa ts, a ouple of horn matto ks, fragments of painted and kit hen pottery,
and some erami spinners were dis overed. Dug-out 1 is a trough-shaped hollow,
measuring 3.8 to 7.1m, partially destroyed. Its depth below the present surfa e is up
to 1.1 m. The bottom is uneven, partially laid out with stone ags of lo al origin. The
remains of masonry (?) were dis overed near the southern boundary. The remains
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of three re-pla es, also agged, were explored. In addition to horn arti les, a grain
grater, stumpers, matto ks and battle-axes made of horn were found, as well as
some bone awls and a number of int artefa ts - plates, ake and plate s rapers,
and hips from a si kle. There are relatively few erami s - most notably: a table,
painted vessels, semi-spheri al plates, pots, and some vessels with a oni al mouth.
The painting was done in bla k and red. The ornamental ompositions onsist of
semi-ovals and strips. In the middle of the ovals and semi-ovals, ompositions of
images of people and animals were drawn. What little kit hen pottery was found
is made of lay, with an admixture of shell fragments or sand. These vessels are
de orated by ord prints in the area under the edge, and with oni al \stu k"
adornments on the shoulders.
Among other pottery were found erami weights, spinners formed of vessel
bellies, or oni al with a on ave base, and a fragment of an anthropomorphi
gurine.
T.G. Movsha published data on erning nds of pottery of the Funnel Beaker
ulture (FBC) (7 fragments and 1 restored vessel from dwellings 1 and 2 of the
Zhvaniets - Sh hovb settlement [Movsha 1985a:24-26, Fig. 2-4℄. This data gives us
an impression of what type of dwellings are involved - surfa e dwellings or dug-outs. Although we have provided dates for obje ts of both types, along with their
orresponding numbers (Fig. 3), we onsider it important to add as full a des ription
of them as possible.
The pottery is produ ed from lay with an admixture of ne-grained sand, of
grey or bla k and grey olour; the surfa e is polished. Fragments of on ave vessels
with high funnel brims were found. Two fragments had \ear" handles pla ed under
the edge. On the shoulders of the fragments of three vessels, atta hments in the
shape of the Cyrilli letters \M" and \L", typi al for the FBC, have been preserved.
The edge of the brim is de orated with parallel ord prints and tetrahedral die
in isions [Movsha 1985a℄.
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The settlement is lo ated on a high dune on the right bank of the Gnylopiatka
river (Fig. 1) (Distri t and Region Zhytomyr). It is in the shape of a peninsula. The
slopes of the dune are steep. In 1956-58, the remains of 35 dwellings of di erent
types were ex avated. During the ex avations in Troyaniv, it be ame possible to
tra e details of the lo ation plan of the settlement's dwellings. They were arranged
in two ir les, forming a fortifying ape from the side of the eld [Shmagliy 1960:
52-54℄.
Sample Ki-6748 (bone) was taken from dwelling 28, ex avated in 1958. Ex avation 18 lay in the most on entrated area of the nd. In the western orner of
the ex avation, a grain grater was dis overed. At a depth of 0.8-1.2 m, fragments
of pottery, gures, int akes, horn and bone tools, and hips of animal bones
were dis overed in a hollow, whi h featured the highest on entration of nds.
The investigated hollow was assumed to be the remains of the sunken dwelling
28.
Sample Ki-6749 (bone) was taken from dwelling 1, ex avated in 1956. Dwelling
1 was partially destroyed in the pro ess of dam onstru tion, so its full dimensions
have not been as ertained. Cultural remains of di erent periods - Late TC and 8th 7th ent. BC - were found there. A ouple of postholes and fragments of burnt lay
were dis overed, 0.25 to 1.43 m below the surfa e. In the ultural layer, fragments
of pottery and hips of animal bones were found. S ythian artefa ts were dis overed
in the layer above that of the TC period.
Sample Ki-6750 (bone) was taken from dwelling 25, ex avated in 1957. At a
depth of 0.6 m, an obje t formed of burnt lay plaster, measuring 3 x 1 m, was
observed. Next to this, a stone (granite) ag, measuring 2 x 1 m, was dis overed.
It an be presumed that this ag served as a re-pla e. Both in the plaster and
under it, TC artefa ts - pottery fragments, spinners, loom weights, tools made of
int and stone, and animal bone hips - were found. The int tools of the settlement
omprised axe blades tetrahedral in ross-se tion, large ake knives, and hips from
axes, s rapers and triangular arrowheads.
Among the stone artefa ts, a half- nished battle hammer axe deserves to be
spe ially mentioned. It is at, with ir ular onvex shoulders. Along the axis of the
axe a asting seam is outlined. The butt, probably fungus-shaped, was split out; the
inlet is just slightly outlined. This nd showed that this type of axe was produ ed
lo ally. During the ex avation, 12 fragments of battle-axes were dis overed. Gneiss
or ne-grained granite were used for their produ tion. The Troyaniv axes resemble
those dis overed in So evka emeteries [Klo hko, Ko±ko 1995℄.
The pottery omprises two major groups. The rst group ontains 3 types of
mass admixtures: sand + quartz + mi a; rushed shells; and a herbal admixture
burnt during the baking pro ess. Pottery with admixtures of the rst type was found
in larger quantities, and in luded the following: pots, jugs, amphorae, platters and
vessel overs. This type of vessel is hara terised by a ord ornamentation. The
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ord prints, lo ated along the bellies of the vessels, are in the form of one or
two horizontal lines and are hara teristi for this type of pottery. There are also
fragments featuring prints of die and point-like die (Fig. 5, 6:1-6). Some of the
vessels of this group are externally oloured with red paint. The se ond group of
pottery - vessels de orated with drawings - is lesser in quantity and was generally
found in fragments, with preserved tra es of painting in a dark brown olour (Fig.
6:7-9). The following forms were found: platters, pots, spheri al and oni al vessels,
and beakers.
A large number of anthropomorphi gures of a s hemati type, made of lay of
type one admixtures, were also dis overed. There were also numerous lay spinners,
some of them de orated with in ised and engraved lines, and some of them bearing
drawings of a pi tographi type. The nd of small votive axes analogous to the
Funnel Beaker ulture should also be mentioned.
A ording to the resear hers' interpretation, Troyaniv ould be ompared to
su h settlements in Volhynia as Gorodsk, Nova Chortorya, Pavolo h [Belanoskaya,
Shmagliy 1959:128.℄
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In 1960, eld resear h of the late TC settlement at Tsviklovsy in the Kamianets
Podilskyi Distri t, Khmelnytskyi Region was ommen ed (Fig. 1). It is lo ated at the
sour e of the Smotry h river on a high dune on the right river bank, in Gryada site.
The settlement, a han e dis overy, is a unique jewel in the treasure of the Late
TC. During ex avations, the remains of a semi dug-out, two multi-purpose pits, a
worship ag-stone made of lay and a ritual grave with the remains of a remated
body were found (pits 3 and 5, semi dug-out 1).
In the spa e between the pits and semi dug-out 1, and slightly to the north-east of the worship ag, in pit 8, a remation grave was opened. The pit loation is tra ed in grey and yellow loam. However, it only be ame possible to
distinguish its pre ise boundaries against the ba kground of yellow loam, at a
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depth of 0.7 m below the present surfa e. The lower part of the walls and the
bottom of the pit were ex avated. The pit is 8-shaped, oriented lengthways to
the north-east, with negligible deviation. It is divided into two parts: the smaller north-western, horse-shoe-shaped part (measuring 0.9 x 1.2 m), and the larger, north-eastern, oval-shaped part (measuring 2 x 1.65 m). In the upper layers
of the grave was dis overed a se tion of well-burnt plaster, belonging, as was later spe i ed, to the upper part of the vault of the big oven. On the oven's vault
in the south-eastern, southern and south-western parts, fragments of a big thi k-walled vessel of yellowish olour, ontaining an admixture of rushed shells in
a lay mass, was found. Below the se tion from the oven's vault, and only partially beyond its outline, 5 piles of burnt human bones - grave remains - were
lo ated. The burnt piles were found in the south-eastern part of the grave at a
depth of 1 - 1.05 m below the present surfa e (0.55-0.60 m within the distinguishable boundaries of the pit) in an ash layer ri h in har oal. Fragments of
s alp (pile 1) were lying near the eastern wall of the pit. To the south of these
was a pile of burnt tubular bones (pile 4), among whi h V.I. Bibikova identied Bos taurus bones, Unio mollus shells and several small, unburned bones of
an Ovis et Capra. A fragment of a small horn pi kaxe with hole was also found
there. Its sides were de orated with herring-bone patterned in isions. Two bone
piles (2,3) were found loser to the middle of the pit. In addition to fragments
of large tubular human bones, probably lower extremities, there was a pile of a
large animal bones and Unio shells. Near the south-western wall of the pit, the
fth pile was dis overed. It was lo ated below the lower stone of the grain grater. Here, besides the burnt human bones, burnt bones of a roe deer, a large
hoof (a sheep ?), and two Unio shells were found. Several isolated burnt human bones were found outside the ontours of the pile. Almost in the middle
of the grave, in a layer of ash, the left horn pivot of a goat was found. Near
the southern edge, unidenti ed animal bones, human bones and 18 fragments of
Unio shells were dis overed. To the south-west of the burnt bones, at the same
depth, lay vessel shards of a mostly large size. These lled almost the whole south-eastern part of pit 8. Fragments of several vessels were mixed together, with
some others lying next to them. There are only two items of painted pottery,
both spheri al vessels, one is a spheri al amphora with a high mouth and a loop
handle on onvex shoulders. There are two oni al atta hments on the handle the rudiments of anthropomorphism. The amphora is painted bla k. The de orative pattern is an ornamentation of ut strips, rossing at an angle, typi al for
Late TC.
Various vessels and other lay items (spinners, weights), stone grain graters and
horn pi kaxes were in luded in this adult's grave. Judging from the preserved o iput
fragment of s alp, M.M. Gerasimov identi ed the age of death as approximately
18-20 years.
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F i g . 4. Sandraki, Vinnitsia Region. \Table" pottery, painted
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F i g . 5. Troyaniv, Zhytomyr Region. \Kit hen" pottery
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F i g . 6. Troyaniv, Zhytomyr Region. Pottery with orded (1-6) and painted (7-9) ornament
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Cerami s from the grave have analogies in a number of the latest TC monuments. Similar samples derive from Gorodsk, Gusyatyn and other sites. Thi k-edged ups de orated with ord prints are typi al for Gorodsk. In the opinion
of T.G. Movsha, there are some indi ations that the settlement in Tsviklovtsy is
one of the very last of the Late TC. A semi-dug-out was ex avated whi h, a ording to T.G. Movsha, served as a workshop for jewellery produ tion. Half- nished arti les, ready-to-wear items and int artefa ts were dis overed there, as
well as a buried treasure of jewellery: opper bra elets, beads, and ne kla es, all
with dire t analogies among jewellery dis overed during the ex avations of So evka
emetery; and deer-teeth pendants and shell ne kla es whi h have a wide range
of analogies in TC omplexes of CI and CII stages [Movsha 1964; 1965; 1985b:
238-239℄.
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The settlement is situated near Gorodsk village in the Korostyshiv Distri t of
Zhytomyr Region. It is lo ated on a high hill, \Chervona Gora", above the Teteriv
river (Fig. 1). Ar heologi al eld resear h was arried out in 1936-1940 in Chervona
Gora forti ed settlement.
The ex avations were ondu ted by V.P. Petrov, E.Y. Kri hevskiy and M.L.
Makarevi h. The settlement is multi-levelled, with early Slavi and An ient Rus
materials over TC layers. It is not known how the rst spe imen for the dating of the
Late TC (?) settlement in Gorodsk was obtained. The laboratory index testi es that
the dating was done in a Groningen laboratory, approximately in the 1970s, in the
same pa k with the dating from Gorodnitsa - Gorodys he (GN - 5088: 4615±35BP,
3420±73BC).
The sample for the new dating (shell remains) was taken from the National
Histori al Museum (Kiev) olle tions. We do not posses any information about their
interrelation with samples from any other omplexes, whi h is why we will submit
below a short des ription of the resear h and nds in Gorodsk.
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In 1936, V.P. Petrov explored the remains of the overland dwellings. Only lay
ags for re-pla es spread over the soil, 1-1.5 m in diameter and 0.2 m high, had
been preserved. Near the repla es, pottery, int and stone artefa ts, spinners, and
animal bones were dis overed [Petrov 1940:283-451℄. Ex avations in 1937, arried
out by E.Y. Kri hevskiy, showed that the TC ultural level lay 0.6-0.9 m below
the surfa e. Fragments of burnt plaster with wood prints that did not onstitute
piles of ground type were found in the grave. In addition, domesti pits of di erent
sizes were explored. These were lled with pottery fragments, int, and animal
bones [Kri hevskiy 1940:383-451℄. In 1939-1940, ex avations of the two \on-ground"
dwellings 7 and 8 were ondu ted by M.L. Makarevi h. The remains of two grounds
were explored, and in luded burnt lay fragments, a large quantity of pottery, tools,
anthropomorphi gures, animal bones, and Unio shells. Some re ords of the nd
were published by T.S. Passek [Passek 1949℄.
The pottery was of two types: kit hen and table ware. The table pottery an
be divided into two subtypes: pottery with or without ornamentation. The pottery
bearing ornamentation was represented by platters, wide-mouthed pots, and amphorae with \horn- shaped" handles. The plain painted pottery was represented
by platters, ups, amphorae, and pots. Broad lines and nets are the most popular
de orative patterns of the C-II stage. The kit hen pottery is made of lay with an
admixture of sand and shell folds. It omprises pots and dishes, some of whi h are
de orated with pressed ord and in ision ornamentation. In addition to TC vessels,
fragments of vessels of the Baden ulture (Boleraz stage), de orated with \stu k"
rolls and engraved herring-bone ornamentation were dis overed in the same layer
[Kri hevskiy 1940: Fig. 94, 103, 105, 443:30, 32, 445:51; Petrov 1940: Fig. 73-76,
84℄. Fragments of pottery with motifs typi al for the Globular Amphora ulture
were also dis overed [Kri hevskiy 1940: Fig. 98, 143, 154; Petrov 1940: Fig. 83, 96℄.
Horn-shaped handles and pots with pin hes on the brims and de orations in the
form of horizontal lines pressed with point-like die, found in di erent omplexes
of Gorodsk, have ertain analogies in the late Baden ulture [Kri hevskiy 1940:
Fig. 108, 140, 141, 144-148, 155, 156, 170, 172, 175, 190; Passek 1949: Fig. 82:15,
16).
Flint artefa ts are represented by wedge-shaped axes with polished blades,
triangular arrowheads, s rapers, large ake hips from the axes, grain graters, and
stumpers. Chips - waste materials of produ tion - were also found, as were both a
whole and a fragmented battle hammer axe with inlet, and double-ended lay spinners de orated with die pressing, an ornamentation typi al for Late TC omplexes,
espe ially in Volhynia.
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The monument is situated near the village of Vilkhovets (Olkhovets), in the
Zvenygorodka Distri t of Cherkasy Region. Ex avations were ondu ted by M. Videiko in 1993. The remains of two dwellings and one domesti pit were explored.
The samples for dating were taken from pit 1.
The settlement is lo ated 1.5 km to the west of the village, on two sides of a
obble-stone road leading to Ryzhanivka village (Fig. 1). In the northern part, the
settlement is bordered by a deep steep bank des ending to a streamlet. A similar
bank is also lo ated in the southern part. Both banks are partially o upied by
the present day village. To the west and the east, the territory of the monument
is bordered by a fairly noti eable relief des ent. After the sorting of dwelling 1
had been ompleted, horizontal learan e was arried out. The tra es of a pit, oval
in plan, measuring 3.3 x 2.2 m, were found 1 m below the plaster level, near the
plaster edge of square I-4. The pit was partially overed, although not penetrated,
by a layer of plaster. Thus, at the time the dwelling was blo ked up, the pit had
been already lled (presumably, it was full even at the time of the onstru tion of
the dwelling). The pit was lled with animal bones, pottery fragments, and a horn
hammer and matto k. Fragments of anthropomorphi plasti arts were dis overed
as well.
Pit 1 in sq. I-4 had probably been dug out before the onstru tion of dwelling
1. Soil from the pit was used for the onstru tion of the dwelling. The pit was gradually lled with rubbish: animal bones, and rushed pottery (Fig. 7 and 8). By the
time dwelling 1 was onstru ted, the pit had been lled. Here we en ounter a ase
of verti al stratigraphy. Typologi ally, the material from the pit is similar to that
found in the dwelling. This means that only a short period had passed between the
fun tioning and the destru tion of the dwelling. The nd of pottery fragments with
ord ornamentation and \ aterpillars" deserves to be mentioned Fig. 7. Although
not typi al for omplexes of Kosenivka monuments, su h fragments are typi ally
found among TC kit hen and table pottery, whi h is also made of a similar paste.
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These fragments have dire t analogies in the materials of Usatovo type monuments
and Neolithi omplexes of the Dnieper.
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The samples for the dating were taken from late TC emetery ex avations
arried out in 1950-1951. Krasny Khutor emetery (Kiev Distri t and Region) is
lo ated on the top of a sand dune on the left bank of the Dnieper (Fig. 1). All
of the graves were opened in the layer of yellow sand 0.2-0.6 m below the surfa e
[Danilenko, Makarevi h 1956; Videiko 1995℄. The graves were identi ed as burnt
bones and funeral equipment on entrations or as isolated urns with body remation
remains. A ording to this identi ation, there were a total of 169 graves.
Among the funeral inventories we nd pottery, weaponry, tools and jewellery.
The pottery is represented by dishes, pots of di erent types, amphorae, beakers and
overs. The majority of vessels were shaped from paste, with a onsiderable amount
of organi admixture and smashed shells, whi h is why this pottery is so light and
fragile. Presumably, it was a spe ial type of funeral pottery [Kruts 1977℄. The surfa e
of the vessels is polished. Some vessels have preserved tra es of omplete o hre
painting, and there are several fragments with tra es of dark red olour drawings.
Part of the pottery is de orated with edge in isions, die pri ks and stu k \pearls".
The amphorae have horn-shaped handles. The erami omplex of Krasny Khutor
emetery has ertain features analogous to Baden, Kostola , and Cotofeni ultures
[Kadrow, Ko±ko, Videiko 1995:213℄.
Weaponry is represented by numerous int arrowheads, stone hammer axes,
opper blade daggers and knives [Klo hko, Ko±ko 1995℄. Several dozen arrowheads
were found, several types of whi h were de ned: triangular, with straight, onvex or
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F i g . 7. Vilkhovets, Cherkasy Region. \Kit hen" pottery from pit no. 1
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F i g . 8. Vilkhovets, Cherkasy Region. Painted pottery from pit no. 1
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on ave base. Two types of stone hammer axe - with a long blade and narrow ba k,
and short with a broad ba k were de ned. Some artefa ts are made of imported raw
materials [Petrougne 1995℄. The opper daggers have, on the heel, inlets for pins or
fastening handles. They have ertain prototypes in Usatovo and Mayaki nds. The
rhombi opper blade knives are 6-8 m long.
The most ommon produ tion material used for tools is int. There are akes
from bu kets in di erent stages of wear, leaf-like axes with polished blades, s rapers, strikers, knives and pressers. Flakes - waste materials of produ tion - were
dis overed as well. More detailed int work of emeteries of the So evka type is
analysed in the resear h of J. Budziszewski [1995:148-189℄. Some erami spinners,
o asionally de orated, were found as well. The jewellery is made of opper. There
are rings and various ne kla es, and ylindri al-spiral beads produ ed from broad
rolled opper strips [Klo hko 1995℄.

1.8. SOFIEVKA
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The samples for the dating were taken from Late TC emetery ex avations
arried out in 1947, 1948 and 1963. The So evka emetery (Boryspil Distri t, Kiev
Region) is lo ated on the top of a sand dune on the left bank of the Dnieper (Fig. 1).
All the graves were opened in the layer of yellow sand, 0.5-0.8 m below the surfa e,
ex ept for individual nds whi h had shifted to the upper levels due to ploughing
and erosion pro esses. Besides the TC materials, ultural remains of S ythian and
An ient Rus times were found and examined [Samoylovski 1952; Zakharuk 1952;
Zakharuk, Kruts 1963; Videiko 1995℄.
The graves were identi ed as burnt bones and funeral equipment on entrations or as isolated urns with body remation remains. A ording to this identi ation, there were 148 graves in total, although the real number of graves was possibly
several times smaller.
Among the funeral inventories we nd pottery, weaponry, tools and jewellery.
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The pottery is represented by dishes, pots of di erent types, amphorae, beakers and
overs. The majority of vessels were made of paste, with a onsiderable amount of
organi admixture and smashed shells, whi h is the reason this pottery is so light and
fragile. Presumably, it was a spe ial type of funeral pottery [Kruts 1977℄. The surfa e
of the vessels is polished. Some vessels have preserved tra es of omplete o hre
painting, and there are several fragments with tra es of dark red olour drawings.
Part of the pottery is de orated with edge in isions, pri ks and stu k \pearls". The
amphorae have hornshaped handles. The erami omplex of So evka emetery has
some analogous features in Baden, Kostola , Cotofeni ultures [Kadrow, Ko±ko,
Videiko 1995:213℄.
Weaponry is represented by numerous int arrowheads, stone hammer axes,
opper blade daggers and knives [Klo hko, Ko±ko 1995℄. Several dozen arrowheads
were found, several types of whi h were de ned: triangular, with straight, onvex or
on ave base. Two types of stone hammer axe - with a long blade and narrow ba k,
and short with a broad ba k were de ned. Some artefa ts are made of imported
raw materials [Petrougne 1995℄. The opper daggers have on the heel inlets for pins
or fastening handles. They have ertain prototypes in Usatovo and Mayaki nds.
The rhombi opper blade knives are 6-8 m long.
The most ommon produ tion material used for tools is int. There are ake
hips from bu kets in di erent stages of wear, leaf-like axes with polished blades,
s rapers, steels, knives, pressers. Flakes - waste materials of produ tion - were dis overed as well. More detailed int work of emeteries of the So evka type is
analysed in the resear h of J. Budziszewski [1995: 148-189℄. Some erami spinners,
o asionally de orated, were found as well. The jewellery is made of opper. There
are rings and various ne kla es, and ylindri al-spiral beads produ ed from broad
rolled opper strips [Klo hko 1995℄. There are also several glass beads, onsidered
as the most an ient on the ontinent [Ostroverkhov 1981; 1985; Klo hko, Stolpiak
1995℄.
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The samples for dating were taken from Late TC emetery ex avations ondu ted in 1962. Zavalovka emetery (Vyshe Dube hnya Distri t, Kiev Region) is
lo ated on the top of a sand dune on the left bank of the Dnieper (Fig. 1). All the
graves were opened in the layer of yellow sand, 0.5-0.8 m below the present surfa e.
Besides TC materials, the dune also revealed ultural remains and pits of the Early
Bronze Age, whi h eventually ut through a ross-se tion of Late TC graves [Kruts
1968; Videiko 1995℄.
The graves were identi ed as burnt bones and funeral equipment on entrations or as isolated urns with body remation remains. A ording to this identi ation, there were a total of 16 graves.
Among the funeral inventories we nd pottery, weaponry, tools and jewellery.
The pottery is represented by dishes and pot shards. The surfa e of the vessels
is polished. Part of the pottery is de orated with edge in isions, pri ks and stu k
\pearls". The amphorae have horn-shaped handles. The erami omplex of Zavalovka emetery has some analogous features in Baden, Kostola , Cotofeni ultures
[Kadrow, Ko±ko, Videiko 1995:213℄.
Weaponry is represented by numerous int arrowheads, stone hammer axes,
opper blade daggers and knives [Klo hko, Ko±ko 1995℄. Several dozen arrowheads
were found, several types of whi h were de ned: triangular, with straight, onvex or
on ave base. The int artefa ts ex eed other tools in number. There are ake hips
from bu kets in di erent stages of wear, leaf-like axes with polished blades, s rapers,
steels, knives, pressers. Flakes - waste materials of produ tion - were dis overed as
well. More detailed int work of emeteries of the So evka type is analysed in the
resear h of J. Budziszewski [1995:148-189℄.
The jewellery is made of opper and amber. There are rings and various ne klaes, and ylindri al - spiral beads produ ed from broad rolled opper strips [Klo hko
1995℄. Several amber beads were also found [Videiko 1995℄.

1.10.

MAYAKI

T a b l e
Mayaki - the dated

10

omplexes

Settlement

Complex - material

Stage

index

BP

BC

Mayaki

settlement-dit h

TC, C-II

Bln-629

4400±100

3049±159

TC, C-II

Le-645

4340±65

2960±74

(?) - har oal
Mayaki

settlement-dit h
(?) - har oal
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Settlement

Complex - material

Stage

index

BP

BC

Mayaki

settlement-dit h

TC, C-II

Ki-870

4670±100

3481±148

TC, C-II

UCLA-1642B

4375±60

2777±76

TC, C-II

UCLA-1642G

4375±60

2777±76

(?) - har oal
Mayaki

settlement-dit h
(?) - har oal

Mayaki

settlement-dit h
(?) - har oal

Mayaki

settlement-dit h

TC, C-II

Ki-281

4475±130

3154±180

TC, C-II

Ki-282

4580±120

3292±189

(?) - har oal
Mayaki

settlement-dit h
(?) - har oal

This settlement of the Usatovo type is lo ated on the north-western outskirts of
Mayaki village (Odesa Region) (Fig. 1). It o upied a ape on the edge of a high rst
terra e (12m) of the Dniester river. In the pro ess of ex avations, V.G. Zbenovi h
explored the remains of two dit hes. The width of the dit hes was 4-8 m, the funnel
ross-se tion 3.2 - 3.4 m below the an ient surfa e. The dit hes were lled with
layers of loam and har oal, saturated fragments of pottery, animal bones, shells, and
har oals. The only on entration of material is represented by tra es of re-pla es,
whi h appear at di erent levels, 2.6-2.9 m below the surfa e. They are oval in shape
and 2-5 m in diameter. The thi kness of the layer is 0.2-0.4 m. A ording to V.G.
Zbenovi h, the dit hes were lled in a omparatively short period of time, be ause
the erami goods dis overed do not di er between di erent levels [Zbenovi h
1974:30℄. The samples for dating (dates Ki-870:4670±100 BP, Le-645:4340±65 BP,
Bln-629: 4400±100 BP, UCLA-1642G: 4375±110 BP [a . Telegin 1985℄ UCLA 1642B: 4375±60 BP [a . We hler 1993℄, UCLA -1642G:4375±60 BP) are likely to
have been taken from the re-pla es of Mayaki dit h, as the rest of the settlement
area was left unexplored, ex ept for the north-western part of the settlement, where
little piles of ultural layers with a apa ity of up to 1m, evidently sunken dwellings
or domesti pits, were dis overed [Zbenovi h 1974:31℄. There exist two versions
of the same dating for Mayaki for the period under onsideration: UCLA -1642B:
4375±110 years BP [Telegin 1985℄ or UCLA -1642B: 4375±60 years BP [We hler
1994℄.
In 1986, V.G.Petrenko resumed ex avations in Mayaki settlement. He examined
a dit h lo ated loser to the bank, from where two samples of har oal were taken.
The samples were sele ted from the same layer, 20 m thi k, from the surfa e of the
dit h lling. It is worth noting that the di eren e in dates now rea hes 105 years:
Ki-281: 4475±130 and Ki-282: 4580±120 [Patokova et al. 1989:115℄.
The dit h was funnel shape in plan, 3.6 m deep, and had been dug in forest
loam. Due to the heterogeneity of the soil, up to 30 onse utive strata were identi ed
in the ross-se tion. The lower se tion, 1.5-2 m wide, onsisted of strata of yellow
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loam and slightly burnt loam of di erent shades, with an admixture of arbonised
stems. There are o asional strata of burnt stems and poles up to 1 m thi k.
An ient oal was also found here, as were several fragments of erami s, stones,
animal bones, and int akes. There were many fragments of burnt plaster, with
a waste-material admixture, featuring wood prints. These were onstru tion wastes
from monument dwellings lo ated in the vi inity. The upper layer of the dit h was
lled with a mixture of ash and sandy loam, pot shards, animal bones, int artefa ts,
bones, stones, and fragments of gurines [Patokova et al. 1989:89-91℄.
The erami s omprise kit hen pottery (70%) and table pottery. Most of the
kit hen pottery was made of lay, with a sand and shell admixture. There were
pots, platters, a few amphorae, and large vessels for grain storage. The majority
of vessels have a die-in ision ornamentation. Others feature ord ornamentations,
some of mixed te hnique. A omprehensive pattern of die holes, engraved lines and
pin hes an o asionally be seen.
The table pottery an be divided into two groups: painted pottery, and pottery
with engraved ornamentation. The painted pottery - dishes, pots and amphorae is not numerous (no more than 6%). It is produ ed from puri ed lay, and the
painting is in a dark-brown or red olour. The se ond subgroup of table pottery
(11%), onsisting of dishes, amphorae and ylindri al vessels, has a polished body,
with die or pressing ornamentation. In pla es, a white lay engraving lling has been
preserved.
Anthropomorphi plasti art is represented by s hemati images on ubi forms,
de orated with pressing or die ornamentation, and by fragments of typi al s hemati
TC gurines. Also worth noting are ubes with engraving and die-in ision ornamentation. Tools are not numerous. They in lude plate and ake s rapers, hips from
axes, trapezes, and awls, and a triangular arrowhead with a on ave base. The materials used are stone, horn, bone and int - the last of these being mostly produ tion
waste materials.
Many bone arti les an be found, su h as awls, and several horn artefa ts,
among them matto ks, a hook, pendants, and various un nished arti les.

1.11.

USATOVO

T a b l e
Usatovo - the dated
Cemetery
Usatovo

omplex

Complex - material
grave -

har oal

Stage

index

TC, C-II

UCLA-1642A

BP
4330

BC

±

60

±

2952
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The sample for dating was taken from the se ond sub-burial ground emetery of
the Usatovo omplex (Odesa Region) (Fig. 1). The number of the grave is unknown,
hen e the general nature of the des ription whi h follows. The se ond sub-burial
ground emetery of Usatovo omplex is lo ated on a plateau of the high bank of the
Khadzibey estuary, 460 m to the south of the settlement. It o upied an area of 6400
m2 . It was explored by V.G. Zbenovi h (1962) and by E.F. Patokova (1964, 1970,
1971, 1974). Altogether, approximately 30 graves and 10 ritual sites were ex avated.
The sample for dating was probably sele ted by V.G. Zbenovi h (the index of the
dating is lose to those for Mayaki, explored by V.G. Zbenovi h in the same period).
The grave sites were lo ated under stone ags, measuring 1.1-1.5 x 0.6-1 m, and
lo ated 0.5-0.7 m below the present surfa e. The graves were east-west or north-east
oriented. The bodies were in a foetal position, lying on their left side, rarely on their
right side or on their ba k; the head oriented to the east or the north-east. The
skeletons bear tra es of o hre. There were between 1 and 5 vessels in ea h grave
(generally kit hen pottery, with only 4% painted pottery), with o asional examples
of anthropomorphi plasti arts. Only a few int artefa ts were found, among them
trapezoids, and arrowheads.

1.12.

DANKU II

T a b l e
Danku II - the dated
Cemetery
Danku II
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omplex

Complex - material
grave 2 -

har oal

Stage

index

TC, C-II

Le-1054

BP
4600

BC

±

60

±

2952
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The sub-burial ground emetery Danku II is situated near Danku village, in the
Hin esti Distri t of Moldova (Fig. 1). It is lo ated on a high dune on the left bank
of the Prut, 1.5 km to the south of Danku I emetery. The graves explored were
arranged in an oval formation, measuring 10 x16 m, oriented along the north-north-west/south-south-east axis. The ex avations were arried out by V.O. Derga hev in
1968, 1969. The sample for dating ( har oal) was taken from grave 2. Grave 2 is
re tangular in plan, 1.4 - 2.2 m in size, lo ated at a depth of 0.4 - 0.45 m. It was
lled with burnt soil, with a high admixture of har oals. The walls bore tra es of
re. The body was in a foetal position, lying on its left side; the head oriented to the
south-east. The skeleton was just slightly harred. A beaker had been pla ed in the
grave pit, near the head of the de eased. In the western orner of the grave were
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an amphora, de orated with ir ular in isions, and a double-ended oni al vessel,
de orated with die in isions and ord pressings. All the vessels were made of lay,
with a shell admixture. There are tra es of repeated ring on the vessel bodies. A
goat bone, a int plate and a stone striker-presser were dis overed in the vi inity
[Derga hev, Manzura 1991:41-42℄.

2.

ATTRIBUTION AND SYNCHRONIZATION OF THE DATED COMPLEXES

Zhvaniets Sh hovb settlement was attributed to the beginning of the CII stage
by T.G. Movsha. A ording to Movsha, Zhvaniets-Sh hovb o upied an intermediate pla e between the settlements of Krutoborontsi-2 and Koshylivtsy - Oboz [Movsha 1970:98℄. V.A. Derga hev attributed Zhvaniets-Sh hovb to the Brynzeny type,
at the beginning of the CII stage, geneti ally onne ted with earlier settlements of
northern Moldova [Derga hev 1980:115-119℄. The data obtained generally supports
su h on lusions. Two groups of dates an be determined. Dug-out 1 is overed by
overland dwelling 2. However, a ording to T. G. Movsha, the di eren e in time was
insigni ant [Movsha 1970:92℄. Re eived isotope data, a ording to whi h the age of
the site di ers by 50 years from the dwelling 2 dating, supports this on lusion. The
date obtained from the spe imens taken from the bank ( har oal), dug-out 6 and a
further, undetermined omplex is a later one. As three previous dates were obtained
through the animal bones analysis, we fa e the problem of the pe uliarities of isotopi dating a ording to di erent materials. Still, the date from dug-out 6 obtained
through bone analysis seems to on rm the existen e of a later stage in the settlement life. The dates obtained from Zhvaniets-Sh hovb are generally simultaneous
to those for Gorodsk and Troyaniv, based on the painted vessel nds in Volhynia.
In onne tion with this, it is worth noting a nd of two-levelled furna es [Movsha
1971b:128-134℄, whose produ tivity ex eeded the needs of the lo al population.
Troyaniv was dated ba k to the C-II TC stage. A ording to V.A. Derga hev,
it was partially ontemporary to Gorodsk, and to the omplexes of Bryzeny and
Gordinesti in northern Moldova [Derga hev 1980:130℄. Its syn hronization with the
Dnieper omplexes of Zhvaniets-Sh hovb type and with Brynzeny III was based on
nds of painted pottery. The dates obtained support su h on lusions. It is worth
noting that the hronologi al division of the late TC omplexes of Volhynia into
earlier ones (Troyaniv type) and later ones (Gorodsk type) was not on rmed by
isotope data. This is ompletely understandable, as resear hers have onsistently underlined the problemati hara ter of the existing hronologi al division of Volhynia
TC [Derga hev 1980:130-131℄.
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Gorodsk was attributed to the C-II stage of the TC. T.G. Movsha distinguished
the Gorodsk-Kasperivtsy monument type [Movsha 1985a:137-238℄, whi h was simultaneous to So evka, Gordinesti and Usatovo types. The data obtained enables us
to state that it was not the oldest TC monument in omparison to the Usatovo and
So evka sites, but rather a ontemporary one to Troyaniv. Here we an speak about
the existen e of lo al, but not lo al hronologi al types of the late TC in Volhynia.
Su h was assumed by V.A. Derga hev [1980:130℄. The new dating seems to be the
most plausible, espe ially with regard to the fragments of Baden and similar-style
pottery dis overed during ex avations.
Sandraki is attributed to omplexes of the Gorodsk type, onsidered to be
later than settlements of the Troyaniv [Shmagliy 1971; Derga hev 1980:200; Movsha
1985b℄, Gordinesti and Usatovo types. The dating obtained does not, generally
speaking, ontradi t these on lusions, when we onsider new dating for emeteries
of the Usatovo type, the results of whi h are onsidered to show ontemporaneity
with the emeteries of So evka on the Dnieper.
Tsviklovtsy is attributed to omplexes of the Gorodsk-Kasperivtsy type, and is
onsidered to be the latest in this range. Suggestively, the population that had left
these omplexes took part in the formation of the Upper Dniester group of the
Corded Ware ulture [Movsha 1985b℄. V.A. Derga hev attributed this settlement to
the Gordinesti type [Derga hev 1980:200℄. The nd of a body remation grave in
Tsviklovtsy, resembling a So evka type emetery, is worth noting in this ontext.
A ording to the dating obtained, Tsviklovtsy an urrently be onsidered the
latest TC omplex. However, several remarks seem pertinent here. First of all,
it should be noted that the di eren e between the ar haeologi al materials from
Tsviklovtsy and those from ontemporaneous omplexes are not great. Se ond of
all, there is no ertainty as to the origin of the sample used for dating from a ertain
amount of ex avated obje ts.
V.A. Derga hev expressed a supposition on erning the in uen e of \Western
ultures of the Lengyel ir le" on the formation of the Gordinesti type of the late
TC ulture [Derga hev, Manzura 1991:13℄. The examination of old olle tions and
ar hive materials allows us to expand on this supposition. The dating of Sandraki
and Gorodsk erami materials of, or in uen ed by, the Baden ulture may testify to
the formation of the Gordinesti and Gorodsk types under its e e t. The formation
of the So evka type is onne ted with the same in uen e interrelated with the
above-mentioned regional TC C-II types.
Vilkhovets is attributed to the Kosenivka type, lo ated in the region of the
basin of the Southern Bug and Dnieper rivers. S.M. Ryzhov attributed this type to
TC C-II and divided it into three phases. T.G. Movsha attributed it to both C-I
and C-II stages. [Kruts, Ryzhov 1985:54; Movsha 1993℄. However, dates obtained
indi ate that Vilkhovets belongs to the same horizon as omplexes of Gorodsk,
So evka, and Usatovo (late) types.
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Krasny Khutor, Zavalovka and So evka are attributed to the TC C-II stage.
The monuments of So evka type in its time were syn hronised with early omplexes
of the Usatovo and Gorodsk types and dated ba k to the beginning of the C-II stage
[Derga hev 1980℄. It is worth noting that the erami s, weaponry and tools from
the emetery have a rather wide dating range in onne tion to various analogies.
The set of dates obtained enables us to attribute this monument to the end of
TC, together with the latest Usatovo emeteries, omplexes of the Kosenivka and
Gorodsk types.
V.G. Zbenovi h attributed the settlement in Mayaki to the C-II stage of the TC
ulture, onsidering that this omplex should be dated ba k to a later period than
Usatovo-Velyky Kuyalnyk. The reason for this was the lesser quantity of painted
vessels and omparatively larger number of vessels with engraved ornamentation.
It is worth re alling in this ontext the absen e of s hemati realisti plasti art in
Mayaki. The features listed, in the opinion of the resear her, annot be regarded as
lo al pe uliarities [Zbenovi h 1974:134℄. V.G. Petrenko, de ning the hronologi al
position of Mayaki in the system of monuments of the Usatovo type, took into
a ount the typologi al and stylisti analyses of the erami s.
V.G. Petrenko attributed Mayaki to the late Usatovo type monuments [Patokova et al. 1989:105-110℄. He distinguished a signi ant range (more than 500 years)
overing the isotope dating for Mayaki whi h, at the same time, the apa ity of the
ultural layer and the ar haeologi al materials evidently ontradi ted. He tried to
operate with his own al ulated average date - 2509 BC (non- alibrated) and determined the alendar age of Mayaki as the middle of the 33rd entury BC [Patokova
et al. :115-116℄.
Y.K. Chernysh in luded Mayaki among the latest omplexes of the C-II stage
and attributed it to the 11th level of the late TC [Chernysh 1982:226℄. It should
be noted that Mayaki settlement is multi-levelled. Thus, a wide dating range is not
surprising. However, the question of the a ura y of the previously obtained dates
is still open. Similarly, the new dates for Usatovo san tuary and graves [see Szmyt,
Chernyakov, Radio arbon. . . , in this volume℄ testify to the possible existen e of
later omplexes of the Usatovo type than the one explored in Mayaki.
The se ond sub-burial ground of Usatovo emetery is attributed to the Usatovo
type omplexes of the C-II stage of TC [Zbenovi h 1974:44-48; Patokova 1979; Derga hev, Manzura 1991:116-129℄. It generally orresponds to the range of omplexes
between Mayaki settlement and the late dates from Zhvaniets. It appeared to be
older than So evka emeteries, and ar heologi al materials do not ontradi t su h
dating. At the same time, the appearan e of the set of dates for sub-burial ground
Usatovo emeteries that are signi antly more diverse ne essitated the repeated
dating of Mayaki and Usatovo settlements and of Usatovo type emeteries.
The Danku II omplex was dated by V.A. Derga hev ba k to the end of the
C-II stage of TC [Derga hev 1980℄. Y.K. Chernysh also attributed this monument
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to the C-II stage and pla ed it within the 11th (the last) stage of the late TC
[Chernysh 1982:226℄. The onsequently rather early date (earlier than for omplexes
of Zhvaniets and Troyaniv type) is, in our opinion, too far ba k.

3.

3.1.

RADIOCARBON CHRONOLOGY OF THE LATE TRIPOLYE - C-II.

HISTORIOGRAPHICAL DEVELOPMENT OF THE ABSOLUTE DATING OF
TRIPOLYE C-II.

In the Copper Age, monuments of early agri ultural ultures of TC-Cu uteni
stret hed over signi ant territories - from Romanian Carpathians in the West to the
basin of the Middle Dnieper in the East. These ultures, due to their geographi al
situation, their extensive relations with neighbouring ultures, and the omparatively
high level of resear h whi h has gone into them, o upy a signi ant pla e in the
development of the hronology of Neolithi , Copper Age and Early Bronze Age
monuments. They are, in addition, linked with the dating of the steppe ultures of
the Copper Age and Early Bronze Age.
The omplex utilisation of ar haeologi al materials and dates obtained with
the help of natural s ien es now allows us to spe ify an absolute hronology of
TC-Cu uteni ulture and to attribute it to between the 5th and 1st enturies of the
third millennium BC
The situation with regards to the absolute dating of TC-Cu uteni ulture urrently stands as follows. On the one hand, the hronology invented in the 1960-70's,
based on onventional radio arbon dates and partially on ar haeologi al dating (for
Usatovo monuments), ontinues to exist and to be applied. A ording to this hronology, TC-Cu uteni ulture existed between 4000-2500 (2400-2200) BC On the
other hand, we have the hronology based on alibrated ( alendar) dating, invented
at the end of the 1960's-80's, whi h is on rmed by stratigraphy and by the ar haeologi al dating of the Early Bronze Age monuments syn hronised with parti ular
late TC omplexes. A ording to alendar hronology, TC existed in the period
between 5000-2900 (2750) BC. As we an see, the di eren e between the two hronologies at the primary stage of the ulture is 1000 years, and 400-700 years at
the nal stage. We have en ountered as many as two dozen signi antly di erent
ulture dating s hemes Table 13.
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T a b l e
Absolute dating of Tripolye-Cu uteni

No.

13

ulture and its individual stages. History of the problem

Author

Year∗

Period C-I
2100-

Period C-II

1

T.S. Passek

1949

-1700

2

T.S. Passek

1962 (b )

3

E. Neustupny

1968 (BC)

4

H. Quitta, G. Kohl

1969 (b )

5

V. Dumitres u

1974 (b )

6

V.G. Zbenovi h

1974, 1989 (b )

7

Y.K. Chernysh

1982 (BC)

-3750

3750-3250

8

Y.K. Chernysh

1982 (b )

-3000

3000-2500

-2500
-3400
-2900
-2600
2400-2200

9

T.G. Movsha

1984 (b )

10

S. Cu os

1984 (b )

11

S. Jastrzbski

1985 (b )

12

M.O. Chmykhov and
I.T. Chernyakov

1988 (b )

13

M. Y. Videiko

1989 (BC)

14

V.G. Petrenko

1989 (b )

3000-2800/2750

2800/2750-2500/2400

15

V.G. Petrenko

1989 (BC)

3785-3580/3530

3580/3530-3245/3275

16

H. Parzinger

1993 (BC)

3700/3500-3600/3400

3400/3200-3300/3100

17

K.P. We hler

1994 (BC)

3780-

18

C. Mantu

1997 (BC)

3700-3500

19

N.B. Burdo, M.Y. Videiko 1998 (BC)

* 1 - before

14

C hronology; 2-19 -

14

3000-2800/2750
-2900
2800-2700

2800/2750-2400/2350
2900-2600
2700-2500/2400
-2200
3467-2785

-3320
3500-3200
-2750

C hronology ( onv.: b ; al.: BC).

At the beginning of the 20th entury, this ulture dating was supported by a
omparison with ultures of painted pottery of the Mediterranean area. The dates
were determined using eviden e that had histori al dating (Egypt, Crete et .). It is
on eivable that su h onne tions were rather approximate, taking into a ount the
sour es existing at that time.
Thus, V.O. Gorodtsov attributed TC to the beginning of the 4th millennium
BC, regarding it as ontemporaneous with Yamnaya ulture [Gorodtsov 1900℄. E.P.
Shtern attributed TC to the middle of the 3rd millennium BC, previous to the
Copper-Stone Age. G.Childe ompared the early stages of TC with EM II, dating
ba k not later than 2500 BC.
In the 1930-40's, T.S. Passek published hronologi al tables of TC-Cu uteni.
A number of the nds she attributed to the Eneolithi . The latest nds were attributed to the Bronze Age and dated ba k to 1700-1400 BC. A ording to the
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author's onsiderations, the dating of the TC monuments orresponds to I/II-II EM
[Passek 1940:18-19, Table 1℄. She later spe i ed the hronologi al limits of TC and
determined them, in a ordan e with Cretan hronology, as two variants: maximal
- from the 3rd millennium to 1750 BC and minimal - from 2500 to1750 BC [Passek
1949:26℄.
The development of radio arbon dating, at the beginning of the 1960's, fa ilitated the re-positioning of TC-Cu uteni ulture. In 1962, at the VI International
Congress of Prehistori and Protohistori S ien es, T.S. Passek attributed the late
period of TC to the middle of the 3rd millennium BC [Passek 1964℄. In 1965, V.
Titov's paper was published. In 1972, all the dates on 14C known up to that time
were published by P.M. Dolukhanov and V.I. Timofeev [Titov 1965; Dolukhanov,
Timofeev 1972℄. In 1974, V. Dumitres u published 5 dates for the Cu uteni ulture
and a signi ant number of dates for simultaneous ultures [Dumitres u 1974℄. It
was lear then that the appli ation of radio arbon dates would lead to the extension of the absolute age of TC-Cu uteni. The appli ation of dendro- hronologi al
amendments extends dating even more - by 500-800 years [Dolukhanov, Timofeev
1972; Kol hin, Sher 1972℄.
At the end of the 1960's, it be ame ne essary to alibrate 14 C dates. One of the
works from this period with an analysis of the orrelation between alibrated arbon
dates and ar haeologi al data belongs to E. Neustupny. He learly demonstrated
the hronologi al positions of European eviden e of the Early Bronze Age that
permitted the identi ation of histori al dates. Complexes of Baden ultures of
the D and E phases were syn hronised with Troyan layers, monuments of EM-I and
EH-I periods, that date ba k approximately to 3000 BC, a ording to the resear her.
The stratigraphy of Ezero shows that Gumelnita and Vina C ultures were previous
to EV Egea. The dating of the Early Bronze Age of Egea an be determined on
the basis of nds opened during the Knossos ex avations of Egyptian stone vases
and others of similar style, whi h date ba k to approximately 3000 BC [Neustupny
1968:25-28, 31℄.
The alibrated ( alendar) dating generally orrelates with this al ulation. The
Eneolithi period, previous to the Early Bronze Age, must have dated ba k to the
5th - 4th millennia BC, not to the 4th - 3rd millennia BC as had previously been
believed. In a syn hronising table, E. Neustupny assigned the period to between
3400-4400 BC, in other words, from the middle of the 5th to the middle of the 4th
millennium BC [Neustupny 1968℄. It should be noted that the number of datings
for the earliest and the latest TC eviden e was insigni ant, and the range of dating
of the ulture was gradually extended as new dates appeared.
Simultaneously, the new, absolute hronology for the TC ulture, gradually
established in Soviet ar haeologi al literature, reated onventional dating with regard to radio arbon. It had been onsidered that the TC ulture existed during the
4th - 3rd millennia BC [Arkheologiya 1985:150℄. Dating ba k late TC (Usatovo)

66
monuments to 2400-220 BC, V.G. Zbenovi h referred to the 14C date for Mayaki
[Zbenovi h 1971:192℄. The options of date alibration were not pra ti ally taken
into a ount by TC resear hers.
At the same time, resear hers ontinued to use the traditional method of dating TC monuments. V.G. Zbenovi h used a sour e whi h was, in his opinion, more
reliable: opper daggers, with their dire t analogies in the Eneolithi monuments
of Crete and neighbouring territories, where their prototypes existed in the interval
between II EM and the beginning-middle of I MM periods. At that time, s ientists
dated them ba k to 2500-2100 BC. That permitted V.G. Zbenovi h to identify the
date of the Usatovo daggers as being between 2400-2200 BC. Another method of
dating - syn hronisation with the ulture of C ernavoda I - linked the nds, a ording
to V.G. Zbenovi h, with Early Bronze Age horizons of Ezero in Southern Bulgaria,
whi h were syn hronised with Troy I - Troy IV layers, or from the end of the rst half
- through the whole of the se ond half of the 3rd millennium. They were syn hronised with the Maikop ulture, whi h, at that time, by means of its omparison with
ultures of the Near East, Iran and Mesopotamia, was also attributed to the se ond
half of the 3rd millennium BC. Thus, all three methods indi ated the se ond half
of the 3rd millennium BC, or more pre isely the period between 2400-2200 BC.
Radio arbon dates (non- alibrated) of 2390-2450 BC (Mayaki), a ording to the
resear her, on rmed to a ertain degree the above-mentioned ideas [Zbenovi h
1974:142-143℄.
Current dating of the Mediterranean monuments of the early II - middle I
Minoya periods is somewhat di erent to that proposed by V.G. Zbenovi h. The
following dates were proposed: EMII - 2900-2300 and MMI - 2150-1800 BC [Warren
1980:499℄. This means that the prototypes of Usatovo daggers must be attributed
to an interval of 1000 years, between 2900-1800 BC, but not to those 500 years
between 2500-2000 BC as suggested by V.G. Zbenovi h.
In 1982, N.V. Ryndina and L.V. Konkova o ered a new omparison and dating of Usatovo daggers with regard to their typology and produ tion te hnology.
Writing about their origin, the authors underlined that Anatolian daggers idential to Usatovo ones originated from hordes and mixed Troyan olle tions (Troy II,
Troy II-IV, Saladzha-Gyuk) and annot be dated ba k to a narrow time range. They
were dated ba k to the se ond half of the 3rd millennium BC [Ryndina, Konkova
1982:41℄.
The dating of Troy II is still debatable. D. Easton dated Troy II ba k to the period between 3100-2560 BC; J. Yakar dated it ba k to 2800-2500 BC; C. Renfew (referring to alibrated 14C dates) dated it ba k to 2800-2350 BC [Easton 1976:161-163;
Yakar 1979: 23-69; Renfrew 1971:275-282℄. In fa t, only the initial date for Troy is
debatable, as the latest date - 2500 BC - has a histori al ba kground and is onne ted with the syn hronisation of Dorak emetery. An artefa t with a artou he of
a pharaoh of the V dynasty who reigned around 2558 BC was found in the grave
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there [Easton 1976:163℄. Thus, following typologi al and te hnologi al omparisons,
Usatovo daggers an be dated ba k to the period between 3100-2550 BC. Non- alibrated dates for Usatovo are between 2830-2315 BC (with approximate urves),
alibrated dates are between 3467-2785 BC. A epting the priority of typologi al
dating on rmed by histori al dates, we ome to the on lusion that the dating of
the Usatovo daggers is somewhere between 3000-2700 BC and orresponds rather
to alibrated dates than to non- alibrated.
V.A. Derga hev, giving the hara teristi s of the late period of TC in his monograph in 1980, noted that the dating is based on the typologi al omparison of
metal artefa ts and erami s, and on the syn hronisation of TC omplexes with
materials of the Maikop ulture (dated ba k a ording to Near East-Mesopota
mian analogies) and with the ultures of Cernavoda
and Cotofeni, and EBA layers
in Ezero and others dated ba k a ording to Helleni -Anatolian analogies. V.A.
Derga hev laims that the two ways of dating generally oin ide and indi ate the
period between 2600-2500 and 2100-2000 BC. He also asserts that non- alibrated
radio arbon datings (six of them were sampled for Mayaki, Usatovo and Danku
II) on rmed the dates obtained by means of traditional ar haeologi al methods.
At the same time, he noted that, although absolute dating of the late TC is rather
onvin ing, it annot be regarded as the on lusive one, as not all of the previously
identi ed analogies and syn hronisations are well reasoned, and sin e typologi al
omparisons are sometimes rather super ial. The author also tended to extend the
dating range of the Early Bronze Age of Bulgaria. This tenden y was also onne ted
with isotopi dating alibration [Derga hev 1980:18℄.
In the 1980's, T.G. Movsha was also working on the hronologi al problems of
TC-Cu uteni ulture. In 1984, she proposed her own hronologi al s heme, a ording to whi h TC C-II must have dated ba k to 2800-2400 (2750-2350) BC [Movsha
1985b℄.
In 1989, V.G. Petrenko published a paper dedi ated to Usatovo monuments in
the north-western Ponti region (Patokova et al. 1989:3-4). In the introdu tion to the
olle tive monograph, he proposed a hronologi al table for TC, with absolute dates.
It was based on the s heme of T.G. Movsha [Movsha 1985b℄. Spe ifying a hronology
of Usatovo nds in the orresponding se tion, the author supplies a number of

analogies to the materials from Ezero (XII-VII), Cernavoda
III and Cotofeni. With
regard to large Usatovo daggers, he noted that their analogies were dis overed
in mixed Troyan olle tions of the se ond half of the 3rd millennium BC Their
late appearan e in the northern Ponti region is doubtful, as Anatolian omplexes
of Troy II type disappeared in the period between 2300-2200 BC, a ording to
radio arbon hronology. Thus, the radio arbon method dates Usatovo materials
ba k to approximately the 27th - 25th enturyes BC. However, a ording to V.G.
Petrenko, the materials do not re e t the real age of the monuments. Taking into
a ount dendro- hronologi al probability, a ording to R. Clark alibration, the late
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part of the Usatovo group must be dated ba k to the middle of the 33rd entury
BC [Patokova et al. 1989:115-116℄.
In 1994, an arti le by K.P. We hler dedi ated to the state of isotopi dating
of TC-Cu uteni ulture was published. He had taken 51 dates into a ount. More
than two thirds of these, a ording to this data, were al ulated by Berlin and Kiev
laboratories. Summarising the obtained data, the author proposed the following
dating for the latest stages of TC-Cu uteni ulture: 3780-3320 BC.
Allowing for a 50% mistake probability, TC C-I an be dated ba k to 3890-3620,
and C-II to 3150-2880 BC ( al. BC). In that ase, the whole period of the ulture's
existen e must be dated ba k to 4500-2900 BC [We hler 1994:13℄. A ording to
K.P. We hler, the data obtained an be on rmed by ar haeologi al dating arried
out by H. Parzinger. The latter ompared strati ed monuments of south-eastern
Europe and the Mediterranean.
The fundamental two volume resear h of H. Parzinger, overing hundreds of
strati ed monuments of the South of Europe and the Near East, is of spe ial interest in the sear h for a solution to the problems of Neolithi - Early Bronze age
hronology [Parzinger 1993℄. All the monuments of the Neolithi , Eneolithi and
the Early Bronze Age, together with their orresponding layers, were in luded in
one of the 15 horizons, a ording to their position. This system in ludes, in parti ular, monuments of the Cu uteni ulture on the territory of Romania - su h
well-known multi-levelled settlements as Tirpesti, Trayan-Dyaul, Fintynilor, Esvoar,
and Cu uteni-Foltesti. The stage of TC C-I represented by the B1-2 layer of the
Cu uteni settlement is attributed by H. Parzinger to the se ond half of the 9th horizon (9b), generally dated ba k between 3700-3600 and 3500-3400 BC. However,
the monuments of Cu uteni A-B were also attributed to horizon 9. This may be
orre t from the stratigraphi point of view, but does not orrelate with the absolute dating of the stage in general. To our mind, the threshold of horizon 9 has
to be shifted ba k 400-500 years, as ar haeo-magneti and isotopi data testi es.
The following date - TC C-II - represented by layer I of the Foltesti layer, is attributed to the 10th horizon, whi h must pla e it in the period between 3400-3300
and 3200-3200 BC, in analogy with Egypt and Mesopotamia [Parzinger 1993:290℄.
This evidently orresponds, in general, to alibrated, but not to onventional dates.
Unfortunately, the region overed by this resear h only extended as far east as the
river Prut, i.e. the western division of the TC-Cu uteni ulture. Materials from the
territories of Moldova and Ukraine have not been used, though it is on eivable
from the ontext of the resear h that they were, to a ertain extent, taken into
a ount.
The latest resear hes in the eld of the isotopi hronology of TC-Cu uteni
ulture are onne ted with a set of dates from the samples of So evka type in Kiev
Laboratory. The development of new laboratory equipment and the improvement
in the pro essing of samples enabled the use of al inated bones from the gra-
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ves with body remation remains, and the mi ro-testing of har oal and organi
saturated erami s from the emeteries [Kovalyukh, Videiko, Skripkin 1995:135℄.
The results, to a ertain extent, have hanged the idea of the dating of the end
of the TC. A ording to the authors of the publi ation of the dates, the emeteries of So evka type date ba k to 3300-2900 BC [Kovalyukh, Videiko, Skripkin 1995:135-140℄. The analysis of ar haeologi al dates does not ontradi t this.
Thus, a vessel with features hara teristi of the artefa ts of the Globular Amphora
ulture, the hronologi al position of whi h, with regard to TC, is not doubted,
was dis overed in the erami omplex of the emeteries [Kadrow, Ko±ko, Videiko
1995:211-213℄.
S. Kadrow [1995℄ o ered a slightly di erent version of the absolute hronology of So evka monuments. He used a data pro essing program that enables us to
obtain the minimum interval for a spe i date. As a result of this pro essing, all
individual dates from So evka emeteries were between 2950 -2700 BC. A ording
to S. Kadrow, the set of dates from So evka overing 100-130 years between 2920
-2790 BC is the most ompa t [Kadrow 1995℄.

3.2.

THE RELATIVE AND ABSOLUTE CHRONOLOGY OF TRIPOLYE CII
ACCORDING TO THE ISOTOPIC METHOD

The new set of 18 dates for omplexes from the Dniester, the Volhynia and
the region of the Bug and the Dnieper river basins allows us to make the isotopi hronology of the latest TC more detailed. It is important that they were
obtained using the same method and that the dates for So evka emeteries mentioned above are relatively pre ise. In addition, the dating of the Usatovo omplexes
from the burial ground (at least 3 dates) should be mentioned. Thus, the new
set of dates ex eeds in quality and in quantity the set obtained in the previous
de ade.
The dates obtained do not generally ontradi t the results of the ar haeologial omparison of omplexes of the basi types of the late TC. The latter on erns
the division of the C-II stage into two horizons - early and late. Ea h of these has
its spe i set of types [Derga hev 1980:192℄. However, the on rete set of dates
and the attribution of individual omplexes to di erent stages was not signi antly
hanged in the light of isotopi hronology.
Let us begin with the early horizon. We have written before about the neessity to eliminate the Lukashy type. In view of this, it is worth mentioning V.A.
Derga hev's on lusion that this type de nitely has no pla e within the parameters
of the general Late TC period, as distinguished by him [Derga hev 1980:136,142℄.
A ording to isotopi dates, the Gorodsk settlement, whi h gave its name to the
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type in luded in the Late TC C-II, should, in fa t, be attributed to the early stage.
In the light of the new dates, several questions arise regarding the attribution of
Mayaki, a settlement of the Usatovo type, to the late stage. At the same time,
the existen e of the Usatovo type throughout the whole of TC C-II is beyond
doubt.
Certain hanges also took pla e in terms of the nomen lature of the late stage
of the C-II period. These are onne ted with the rather old age of emeteries of
So evka type that had previously been ompared to the Troyaniv type, belonging to
the early stage. The pla e of Gorodsk is o upied by Sandraki. The Usatovo type
should be represented not by Mayaki, but by Usatovo burial ground emeteries
and san tuary. The appearan e of Kosenivka type omplexes in the region of the
Bug and the Dnieper river basins, represented by Vilkhovets settlement, was rather
unexpe ted.
The appearan e of dates for Tsviklovtsy (if orre t) and Usatovo burial ground
emeteries, whi h, in general, ex eed the bounds of the late TC isotopi dates, may
testify to the existen e of an intermediate period on the edge of the disappearan e
of the Late TC monuments.
The results of the relative hronology of the Late TC omplexes a ording to
isotopi dating is summed up below in Table 14.
T a b l e
The relative

Moldova

hronology of the late period (C-II) of Tripolye a

South (steppe)

The Dniester

14

ording to isotopie dates

Volhynia

Usatovo emeteries

Tsviklovtsy

Usatovo san tuary

Zhvaniets-2

Sandraki

Mayaki, Usatovo,
Zhvaniets-1
sub-burial ground emetery

Troyaniv,
Gorodsk

The Southern Bug The Dnieper
Vilkhovets

emeteries of
So evka type

Danku-II

In the light of the new dates, the absolute hronology of the late TC has also
slightly altered. When the dates from Gorodsk and a number of the dates for Mayaki
settlement are taken into a ount, the beginning of the early stage of C-II period
oin ides with the beginning of the se ond half of the 4th millennium BC. In the
future, this threshold will probably move to the last quarter of the same millennium,
if the dates from Troyaniv are taken into a ount. The on lusion on erning the
earlier dating of TC C II de line has re ently been on rmed. We would remind you
that the nal limit of TC C-II was previously dated ba k to the last quarter of the
4th millennium BC. Presently, this period is onsidered to see the beginning of TC
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C-II. With the appearan e of the dates for So evka type, the end of Tripolye C-II
was shifted to the rst quarter of the 3rd millennium BC. This limit is on rmed
by the set of dates for su h settlements as Sandraki, Zhvaniets and Vilkhovets.
The dates for Tsviklovtsy and for the Usatovo sub-burial ground emeteries and
san tuary, however, allow us to shift this date to the middle of the 3rd millennium
BC.

Translated by Maria Ogiyenko
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RADIOCARBON DATES FROM THE YAMNAYA
CULTURE BARROW AT THE TRIPOLYE CULTURE \GIANT
SETTLEMENT" NEAR TALYANKY
The \giant settlement" of the late Tripolye ulture (TC) near the village of
Talyanky, in the Talne Distri t of the Cherkasy Region, has been studied by researhers led by Vladimir A. Kruts for many years [Kruts 1994: 29-30, Fig. 2℄. In 1986,
the fourth burial mound (hereinafter, barrow 4) of the Yamnaya ulture (YC) was
ex avated at the site of the settlement by an expedition led by Vi tor I. Klo hko.
Barrow 4 was lo ated at the south-eastern end of the settlement. It was 0.7 m
high and about 22 m in diameter. It was built over the remains of two onstru tions
of the TC (so- alled \plosh hadki" or grounds) that belonged to the outer row of the
settlement onstru tions - \plosh hadki" 13 and 14. The bank of the barrow (heavily
smoothed down by modern ploughing) onsisted of bla k earth and ontained a
large number of fragments of baked lay and erami s from the partially ruined
remains of the TC huts (Fig. 1).

1.

THE GRAVES

(the YC) (Fig. 1; 2:1) was situated 1.5 m to the north of the assumed entre
of the barrow and represented the main (primary) grave. The dis harge (i.e. the soil
taken out in the pro ess of digging the grave) was s attered along the western wall
of the pit in a layer 7 m long, up to 2 m wide and up to 0.5 m high. The lower part
of the dis harge onsisted of humus, while the upper level was formed of mainland
lay.
The re tangular pit, its walls slightly slanted inwards, was 1.9 m x 1.1 m in size,
and 0.8 m deep from the edge (the level of buried soil). Its long sides were oriented
along the north-east-to-south-west line. The lling was of humus, with o asional
Grave 1
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small pie es of wood from the \ eiling". It was a double grave. Skeleton 1, of an
adoles ent (still with some milk teeth)1 lay on its ba k at the eastern wall of the pit,
with its arms extended along the body. The legs, bent at the knees, later fell to the
right. The bones were overed with a thi k layer of raddle. Skeleton 2 belongs to
an adult. It lay on its ba k, head to the north-east, arms slightly bent at the elbows
and extended along the body. The legs had been bent at the knees and fell to the
right and to the left; the feet had been positioned next to ea h other.
The whole oor of the pit under skeleton 1 displayed tra es of a mat woven
of plant bre (linen); in addition, there were tra es of another overing, whi h had
been put over the rst mat, urrently represented by brownish rot, thi kly overed
with o hre. At the bottom of the pit, near the left heel bone of skeleton 1, there
was a int tool (a s raper?) made of a triangular ake of yellow lo al stone, with
one edge retou hed.
The radio arbon date of the grave | 3990±50 BP (Ki-6714) was obtained from
the human bones.
Grave 2 (the YC) (Fig. 1; 2:2) was lo ated 2.5 m to the east of the assumed entre,
ut into the edge of the rst bank. Its dis harge lay at the foot of the rst bank,
pra ti ally on the mainland lay, overed with a thin layer of humus (up to 10 m
thi k) (the rest of the humus in this pla e had been used for the onstru tion of the
rst bank). The dis harge, up to 0.4 m high, onsists of two parts: humus (below)
and lay (above).
The re tangular pit was 1.8 m x 1.1 m in size, 1.3 m deep from the edge, its long
sides oriented along the north-east-to-south-west line. The lling is heavily mixed,
ontaining o asional small fragments of wood from the \ eiling". The skeleton of
an adult man lay on its ba k, head towards the north-east, arms slightly bent and
positioned along the body. The legs, bent at the knees, fell to the left. The oor of
the pit displayed tra es of a rug woven from plant bre. On top of this, under and
along the bones of the skeleton, there are tra es of brown rot (remains of lothes?).
Two oals were pla ed above the skull.
This grave is the main grave of the se ond bank.
The radio arbon date of the grave | 3945±50 BP (Ki-6715) was obtained from
the human bones.
Grave 3 (the YC) (Fig. 1; 3:1) was lo ated 5 m to the north-west of the assumed
entre, ut into the edge of the se ond and rst banks. The lay dis harge, up to
0.4 m high, was pla ed on the slope of the se ond bank.
The re tangular pit, with slightly onvex walls, was 2 m x 1.2 m in size and 1.3
m deep. The lling ontained white rot (remainders of the eiling made of some
organi material?). The skeleton of an adult lay on its ba k; the arms extended
along the body; the legs, bent at the knees, falling to the right.
The bottom of the pit displayed the remains of a rug made from plant bre.
1

Here and below anthropologi al de nitions are given by Dr. Svetlana Kruts.
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F i g . 1. Talyanky, Cherkasy Region. Lo ation of the site (left) and plan of the barrow 4 (right)
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F i g . 2. Talyanky, Cherkasy Region. The barrow of the Yamnaya ulture: 1 - grave 1 (a - int tool); 2 grave 2
Key: a - humus (arable layer); b - ro k-bed ( lay); - remains of mat; d - har oals; e - o hre; f - remains
of plant bres
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F i g . 3. Talyanky, Cherkasy Region. The barrow of the Yamnaya

The skull was

ulture: 1 - grave 3; 2 - grave 4

overed with bla k, velvet-like rot (remains of a head-dress?), while

both under and over the bones of the skeleton was a brown- oloured rot (remains
of lothes?). Two

oals were found near the skull.

The radio arbon date of the grave | 3905±60 BP (Ki-6716) was obtained from
the human bones.

Grave 4

(the Late YC) (Fig. 1; 3:2) was lo ated 8.5 m to the south-east of the
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assumed entre, in the eld of the third bank. While this grave was being made,
the TC \plosh hadka" was broken through.
The re tangular pit was 1.8 m x 1.1 m in size, and about 0.9 m deep, with
its long sides oriented along the north-east-to-south-west line. The skeleton of an
adult man lay in a foetal position on its left side, head towards the north-east, with
the arms extended along the body, and the legs bent at the knees, heels under the
pelvis.
The bottom of the pit displayed tra es of a rug that had de ayed into brown
rot. This grave | the latest in the barrow | was sunk into the bevel of the third
bank.
The radio arbon date of the grave | 3865±50 BP (Ki-6717) was obtained from
the human bones.

2.

STRATIGRAPHY OF THE BARROW 4

Bank 1. The original bank of the barrow was made over grave 1. The diameter an

be re onstru ted from the edge of the burial soil as being no more than 5.5 m. Its
height remains unknown, sin e the top of the bank was destroyed by ploughing. The
bank was made from humus, with lumps of lay, baked lay and erami s from the
ruined TC \plosh hadki". Most probably, turf ut nearby was used as onstru tion
material for this and two other banks of the barrow.
Bank 2 was made over grave 2, sunk in the eastern slope of the rst bank. The bank
is oval in shape, 13 to 15 m in diameter. It was built from humus, with admixtures
of baked lay and erami s from the ruined TC \plosh hadki".
Bank 3 was built over grave 3, sunk in the western slope of the se ond and rst
banks. The diameter an be re onstru ted from the nal ex avation of soil in the
eld as being 21 to 22 m. The bank was made from humus, with admixtures of TC
erami s and baked lay.

CONCLUSIONS

The stratigraphy of the barrow and the series of radio arbon dates, allow us to
make the following observations.
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a. The Talyanky settlement of the TC dates ba k to 4800-4700 BP (3640-3460 BC)2 .
Sin e life in the settlement eased, the layer of soil over the remains of the TC huts
has rea hed up to 10 m.
b. The

onstru tion of the barrow began (date of the primary grave, no.1) in

3990±50 BP (2502±71 BC).
. The se ond bank of the barrow (grave 2) was built in 3945±50 BP (2398±78 BC).
The third bank of the barrow (grave 3) was built in 3905±60 BP (2371±86 BC).
d. Hen e, the early YC graves in this barrow date ba k to 4000-3900 BP. The Late
YC grave (grave 4) dates ba k to 3865±50 BP (2309±89 BC).

Translated by Maria Ogiyenko
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RADIOCARBON DATES FROM THE GRAVES OF THE
YAMNAYA CULTURE AT THE INGULETS RIVER (THE
KIROVOHRAD REGION)

For the purposes of analysis, resear hers sele ted a group of the Yamnaya
ulture (YC) graves studied by the expedition of the Institute of Ar haeology of the
Ukrainian A ademy of S ien es in 1990-1992. The graves were part of the burial
site lo ated in the south-eastern part of the Kirovohrad Region near the villages of
Golovkovka and Protopopovka in the Aleksandria Distri t (Fig. 1:A, B).
The burial site was situated on the watershed plateau of the Ingulets river
and its tributary, the Beshka, and onsisted of 48 individual mounds. The mounds
formed separate groups that stood 0.5 to 2 km from ea h other (Fig. 1:C-I). All in
all, 56 graves were found in 41 ex avated burial mounds, and human bones were

taken from 17 YC graves for 14 C alibration dating (Table 1). Below is a des ription
of the graves.

1.

1.1.

Barrow 3.

DESCRIPTION OF MATERIALS

BURIAL MOUNDS NEAR GOLOVKOVKA

Height: 0.4 m, diameter: 20 m. Made over grave 1 of the YC (Fig. 2:1).

Grave 1

(main, Fig. 2:2) was found in the

entre of the barrow. At the level

of the buried bla k earth, the grave was overed with wooden blo ks up to 0.18 m
wide. The re tangular pit, 1.85 m x 1.06 m in size, was oriented from south-west to
north-east. The bottom of the pit lay at a depth of 1 m from the level of the bla k
earth. The skeleton lay in a foetal position on its ba k, head to the south-west. The
arms were extended along the body. The legs, bent at the knees and raised up, later
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fell down in a rhombus. The bones were overed with o hre. To the left of the skull,
there was a lump of o hre shaped in the form of a rimson oval \ at ake", 9.5 x
8 x 4 m in size. There was some brown rot on the oor of the pit.
Barrow 5. Height: 3 m, diameter - 35 m. There were two graves of the YC in this
barrow (Fig. 2:3).
Stratigraphy of the barrow. The barrow was built in two stages. The earlier
mound was made over grave 5; it is 2.3 m high and about 25 m in diameter. Two
re-beds were found under this mound at the level of the an ient horizon: one in
the north-eastern se tor of the barrow, and the other 2.5 m to the south-east of the
grave. The se ond mound of the barrow was onne ted with grave 3; after it was
built, the barrow rea hed its urrent size.
Grave 3 (Fig. 3:1) was sunk into the south-eastern se tor of the rst mound,
and overed with wooden blo ks at that level. The re tangular pit, 1.4 x 1.05 m in
size, oriented with its long sides from north-east to south-west, was ruined at some
stage. The pit was 1 m deep. At the bottom of the pit, along the long walls, there
was a groove, 5 m wide and 2-4 m deep. Only the upper part of the skeleton was
preserved; it lay in a foetal position on its right side, head to the north-east. The
right arm was extended, and the left arm was slightly bent at the elbow. There was
a sheep/goat hoof behind the skull, and some white rot, oloured with o hre, on
the oor of the pit.
Grave 5 (main, Fig. 3:3) was found at the entre of the barrow. The pit, re tangular in proje tion, with rounded orners, was 2 x 1.2 m in size, with its long sides
oriented from south-west to north-east. It was overed with wooden blo ks, pla ed
parallel to the long sides. The pit was 1 m deep from the level of the buried bla k
earth. The skeleton lay in a foetal position on its ba k, head to the south-west, arms
slightly bent at the elbows. The bones were overed with o hre, and there were
several lumps of o hre behind the skull. The oor displayed brown rot and pat hes
of o hre.
Barrow 6. Height: 3.3 m, diameter: 40 m. Three graves of the YC were found in
this barrow (Fig 4:1).
Stratigraphy of the barrow. The rst bank was made over grave 8; it was 1.7 m
high and 15 m in diameter. Later, grave 9 was sunk into the southern edge of the
barrow, and was subsequently overed with a bank (2.5 m high, 22 m in diameter).
The onstru tion of the se ond bank was onne ted with grave 11, sunk in the
south-eastern se tor of the barrow; it was lo al in nature and made no signi ant
hanges to the size of the barrow. The next bank of the barrow was onne ted to
graves of the Cata omb ulture (CC). The last bank of the barrow was made over
grave 2 of the Mnogovalikovoi Pottery ulture (MPC), and also onne ted to the
onstru tion of a moat around the previous bank, as fragments of vessels belonging
to that ulture whi h were found in the moat suggest.
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F i g . 1. Lo ation (left) and layout (right) of the burial mound near the villages of Golovkovka and
Protopopovka in the Aleksandria Distri t, Kirovohrad Region
A-B - layout of the lo ation of the barrow groups; C-I - layouts of the lo ation of the barrows within
the barrow groups; (I-XI - barrow groups near the village Golovkovka). Legend: a - barrow groups; b barrows
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F i g . 2. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - general layout of barrow 3; 2 - plan and se tion of grave 1 of barrow 3; 3 - general layout of barrow
5. Legend: a - lump of o hre; b - remains of hearth;

- pat hes of o hre; d - diggins.
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F i g . 3. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - plan and se tion of grave 3 of barrow 5: 2 - plan and se tion of grave 8 of barrow 6; 3 - plan and
se tion of grave 5 of barrow 5; 4 - plan and se tion of grave 9 of barrow 6. Legend: a - pat hes of o hre;
b - wooden shield;

- digging
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Table 1
List of

14

C datings

Site

Lab. No. No barrow
Culture,
/No grave Strati ation
Level

Date BP

Date BC
68% 1 sigma

Date BC
95% 2 sigma

Golovkovka

Ki-6718

3/1

YC
1

3920±60

2468-2312
2304-2296

2566-2524
2502-2270
2260-2202

Golovkovka

Ki-6730

5/3

YC
2

3960±60

2564-2526
2500-2398
2378-2348

2612-2280
2220-2210

Golovkovka

Ki-6731

5/5

YC
1

4005±55

2580-2460
2660-2640
2382-2338

2856-2820
2624-2394

Golovkovka

Ki-6719

6/8

YC
1

3970±55

2568-2522
2504-2450
2434-2402
2374-2356

2610-2598
2588-2290

Golovkovka

Ki-6720

6/9

YC
1

3880±55

2456-2418
2410-2284

2470-2192
2162-2146

Golovkovka

Ki-6721

6/11

YC
3

3850±55

2460-2314
2302-2296

2552-2542
2492-2198

Golovkovka

Ki-6722

7/4

YC
1

3980±60

2574-2452
2430-2402
2370-2360

2846-2826
2652-2648
2618-2288

Golovkovka

Ki-6723

11/5

YC
1

4030±60

2614-2464

2866-2810
2746-2726
2698-2450
2434-2400
2374-2354

Golovkovka

Ki-6724

12/3

YC
1

3950±50

2556-2536
2494-2444
2442-2398
2378-2348

2572-2518
2506-2288

Golovkovka

Ki-6727

14/2

YC
?

3910±55

2464-2316

2558-2532
2494-2270
2260-2202

Golovkovka

Ki-6725

14/3

YC
?

3895±55

2458-2312
2304-2294

2548-2544
2490-2196
2156-2150

Golovkovka

Ki-6726

14/4

YC
?

3840±50

2398-2378
2348-2198

2456-2184
2170-2140
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Site

Lab. No. No barrow
Culture,
/No grave Strati ation
Level

Date BP

Date BC
68% 1 sigma

Date BC
95% 2 sigma

Golovkovka

Ki-6728

14/7

YC
1

3905±55

2500-2300

2580-2530
2510-2270
2250-2200

Golovkovka

Ki-6729

14/9

YC
?

3920±50

2580-2540
2500-2010

2580-2200

Protopopovka

Ki-6733

1/2

YC
1

3945±50

2580-2530
2510-2450
2430-2360

2590-2300

Protopopovka

Ki-6734

1/3

YC
?

3925±55

2560-2540
2500-2340

2580-2280
2230-2210

Protopopovka

Ki-6732

1/4

YC
?

3890±55

2410-2310

2570-2540
2500-2210

Grave 8 (main, Fig. 3:2) was lo ated in the entre of the barrow. The lay
dis harge lay to the north-west and the south-east of the pit. The pit was re tangular
in shape, 1.8 x 1.1 m in size, with its long walls oriented from south-west to north-east. At the level of the buried bla k earth it was overed with wooden beams
(0.18 m in diameter), pla ed along the longer walls. The pit was 0.95 m deep. The
skeleton lay in a foetal position on its ba k, head to the south-west. The arms
were extended; the legs, bent at the knees and raised up, later fell down in a
rhombus. The bones were oloured with o hre. The oor of the pit displayed brown
rot.
Grave 9 (Fig. 3:4) was sunk in the barrow, 4.2 m to the south of the \0". The
re tangular pit, 1.85 x 1 m in size, was oriented with its long sides from south-west
to north-east. It was 0.9 m deep, and overed with wooden blo ks pla ed a ross it.
The skeleton lay in a foetal position on its ba k, head to the south-west. The arms
were extended; the legs, bent at the knees and raised up, later fell down to the
left. The bones were overed with o hre, espe ially intensive on the skull. Pat hes
of o hre were also found under the skull and near the left hand. There was some
brown rot on the oor of the pit.
Grave 11 (Fig. 4:2) was found to the east of the previous grave. The pit was
trapezoid in shape, 1.7 x 0.85-1.15 m in size, with its long sides oriented from south-west to north-east. The entran e to the 0.7 m deep pit was blo ked with beams,
arranged a ross it. The skeleton lay in a foetal position on its ba k, head to the
south-west. The arms were extended; the legs, bent at the knees and raised up, fell
to the right. The skull, bones of the hands and the feet were oloured with o hre.
There was brown rot at the bottom of the pit.
Barrow 7. Height: 0.9 m, diameter: 30 m. It
ontained one grave of the YC, and
was onstru ted over that grave (Fig. 5:1).
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F i g . 4. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - general layout and se tion of barrow 6; 2- plan and se tion of grave 11. Legend: a - buried bla k
earth; b - wooden shield

- digging
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F i g . 5. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - general plan and se tions of barrow 7; 2 - plan and se tion of grave 4 of barrow 7; 3 - int knife
from grave 4. Legend: a- diggins; b - bre rot from the mat
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Grave 4 (main, Fig. 5:2) was found in the entre of the re tangular pit, 1.7
x 1.1 m in size, oriented with its long sides from west to east. The dis harge lay
to the north of the pit, whi h was 0.95 m deep. At the level of the buried bla k
earth, the pit was overed with wooden blo ks; in the south-eastern orner of the
pit there was a blo k of granite, 0.4 x 0.3 x 0.08 m in size. The skeleton lay in a
foetal position on its ba k, head to the west. The arms were extended; the legs, bent
at the knees and raised up, later fell to the right. To the right of the skull, there was
a fragment, 8 x 5.5 x 0.8 m in size, of a int knife with a broken blade (Fig. 5:3).
The remaining pie e, made of a at int ake, retou hed on both sides, onsisted
of a part of the blade and the blunted base of the haft, and was possibly used as a
s raper. In the bottom of the pit, along the walls, there were postholes 10 m deep,
5 m in diameter. The skull, bones of the hands and the feet were oloured with
o hre. There were also the remains of a grass mat on the pit oor.
Barrow 11. It represented the so- alled \maidan", i.e. its bank was used for the
produ tion of saltpetre in the XVII-XVIII enturies, and, therefore, the major
part of it was ruined. Only a small part of the an ient bank remained. There, two
graves of the YC were found; the one that was hosen for determining the dates
had presumably been onne ted to the onstru tion of the se ond bank of the
barrow.
Grave 5 (Fig. 6:2) was made in a pit 3 x 2.7 m in size, with its long walls oriented
from south-west to north-east. On a ledge in the pit, 1.6 m deep from the \0" level,
there was a shield made from ten beams. Below the ledge, there was a trapezoid
pit , 1.95 x 1.45-0.9 m in size. The bottom of the pit lay 1 m below the ledge and
displayed 8 postholes, 3-4 m in diameter and up to 15 m deep. The skeleton lay
in a foetal position on its ba k, head to the south-west. The arms were extended;
the legs, bent at the knees and raised up, later fell to the right. The bones were
overed with o hre. There was brown rot at the bottom of the pit.
Barrow 12. Height: 0.5m, diameter: 20 m. It was made over a YC grave (Fig. 6:1).
Grave 3 (main, Fig. 7:2) was lo ated in the entre of the barrow. The re tangular
pit, with rounded orners, was 2.45 x 1.25 m in size, with its longer walls oriented
from north-east to south-west. The pit was 0.6 m deep. The lling ontained the
remains of a wooden shield and lumps of o hre. The skeleton lay in a foetal position
on its ba k, head to the north-east. The arms were extended, the legs, bent at the
knees and raised up, later fell down in a rhombus. The skull and the bones were
overed with o hre. The skull rested on a 15- m earth \pillow".
Barrow 14. The bank of the barrow originally rea hed the height of 6-8 m and was
60 m in diameter. Of seven graves of the YC that were found in the barrow, 5 were
sele ted for analysis (Fig. 7:1).
Stratigraphy of the barrow. The entral part of the barrow had been ruined by
a pit (\maidan") made for the produ tion of saltpetre; the remaining \ aps" of the
barrow suggested that the earliest of the ex avated graves had been grave 7 and
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F i g . 6. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - general plan of barrow 12; 2 - plan and se tion of grave 5 of barrow 11. Legend: a - wooden shield;
b - buried bla k earth;

- digging
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F i g . 7. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - general plan and se tion of barrow 14; 2 - plan and se tion of grave 3 of barrow 12. Legend: aremains of re-beds; b - digging
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that one of the tra ed banks of the barrow had been onne ted to that grave. The
other ex avated graves were sunk after grave 7.
Grave 2 (Fig. 8:1) was lo ated at a distan e of 18 m to the north-east of the
assumed entre of the barrow. It was made in a pit 2.15 x 1.9 m in size, with its
longer walls oriented from north-west to south-east. On a ledge in the pit, 1.85 m
deep, there were wooden blo ks. In the south-eastern orner of the pit there was a
small pile of slightly burnt bones of a small animal (sheep-goat?). Below the shield
there was a re tangular pit, 1.55 x 1 m in size, 0.65 m deep from the level of the
ledge. The skeleton lay in a foetal position on its left side, head to the north-west.
The left arm was extended, the right arm was bent at the elbow. The legs were
bent at right angles to the body. On the oor of the pit were the remains of a grass
mat, 1.15 x 0.65 m, overed with wooden rods. Under the skull and in the northern
orner of the mat there were tra es of o hre. In front of the skeleton there was a
long wooden bar, 0.78 m long and 1 m thi k. Beyond the mat there were several
bones of a small animal. Behind the head of the skeleton was a moulded vessel with
a short straight ne k, strongly ontoured shoulders and a at bottom. The shoulders
were de orated with a \herringbone" pattern made with a omb-like instrument.
The vessel was 14.1 m tall, the diameter 12.2 m at the rim, 16.6 m in the body,
and 6 m at the bottom (Fig. 8:2).
Grave 3 (Fig. 8:3) was found 19.5 m to the south-east of the assumed entre.
The re tangular pit, 1.3 x 1 m in size, was oriented with its long walls from north
to south. The lling ontained the remains of a wooden shield. The bottom of the
pit lay 2.2 m deep from the \0" level. The skeleton lay in a foetal position on its
left side, head to the north. Both arms were slightly bent at the elbows. The legs
were bent at right angles to the body. There was a grass mat on the oor, with an
unbroken layer of thin rods.
Grave 4 (Fig. 9:3) was found 15.5 m to the south-east of the assumed entre.
At the depth of 1.1 m, there were partially preserved longitudinal ledges, 1.05 and
1 m wide, whi h had served as rests for the beams, 16 m in diameter, that had
been pla ed along the pit. One of the beams was partially burned. Below the shield,
there was a re tangular pit with rounded orners, 1.7 x 1 m in size, with its longer
walls oriented from north to south. The pit was 1 m deep from the level of the
ledge. The skeleton lay in a foetal position on its ba k, head to the north. The arms
were extended; the legs, originally bent at the knees and raised up, fell to the right.
The bones were overed with o hre. The bottom of the pit was overed with a grass
mat, sprinkled with o hre, and featured six postholes, 5 m in diameter and 10 m
deep.
Grave 7 (Fig. 9:2) was found 15 m to the south-west of the assumed entre.
Ledges, 1 m wide, were made at a depth of 1.5 m from the entran e level, and
supported several beams, pla ed along the pit. Below the shield was a re tangular
pit, its orners emphasised with verti al grooves. The pit, 1.8 x 1 m in size, and 1.1
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F i g . 8. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - plan and se tion of grave 2 of barrow 14 (1 - animal bones; 2 - vessel); 2 - vessel from grave 2; 3
- plan and se tion of grave 3 of barrow 14. Legend: a - bre rot from the mat and wooden shield; b digging
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F i g . 9. Golovkovka, Aleksandria Distri t, Kirovohrad Region
1 - plan and se tion of grave 9 of barrow 14; 2 - plan and se tion of grave 7 of barrow 14; 3 - plan and
se tion of grave 4 of barrow 14. Legend: a - bre rot from the mat; b - wooden shield; - digging
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m deep from the level of the ledges, was oriented with its long sides from south-west to north-east. The skeleton lay in a foetal position on its ba k, head to the
south-west. The arms were extended; the legs, bent at the knees and raised up, later
fell to the left. The bones were overed with o hre. There were pat hes of o hre
and some brown rot on the oor. At the bottom of the pit, along the wall, there
were six postholes with wooden remains inside. The hollows were 5 m in diameter
and 10 m deep.
Grave 9 (Fig. 9:1) was sunk 22.5 m to the south-east of the assumed
entre.
1.5 m deep from the \0" level there were several ledges, 0.12-0.2 m wide, whi h
had served as the rests for 0.1 m wide wooden blo ks pla ed a ross the pit. The
lling of the pit ontained one half of a granite grinder, oval in proje tion and
semi- ir ular in se tion. The working fa et of the grinder displayed tra es of o hre.
Its dimensions were 12.2 x 9.5 x 4.5 m. Below the shield there was a re tangular
pit, 1.1 x 0.8 m in size, with its longer sides oriented from north-east to south-west.
The pit was 0.4 m deep from the level of the ledges. The skeleton lay in a foetal
position on its left side, head to the north-east. Both of the arms were bent at the
elbows. The legs were bent at right angles to the body. There was brown rot on the
oor.

1.2.

BARROW 1 NEAR THE VILLAGE OF PROTOPOPOVKA

The barrow stood on the high plateau of the Ingul's left bank. By the time
the ex avations began, the entral part, and the north-eastern and south-western
\ aps" had been ruined by earlier onstru tion works. The remaining barrow was
2 m high, and 20 m in diameter.
Of the four graves of the YC found in the barrow, samples for analysis were
taken from three (Fig. 10:4; 11).
Stratigraphy of the barrow. The barrow was
onstru ted in two stages. The rst
bank was onne ted to grave 2. It onsisted of 2 onstru tion layers. The rst of
these, 0.9 m deep and 10 m in diameter, was made of bla k earth \pellets". In the
pro ess of making the bank, the buried bla k earth and the surfa e of the bank had
been overed with a watery layer of soil. On top of this was the se ond layer, 0.5
m thi k and 15 m in diameter, also made of bla k earth \pellets". The ex avation
team did not manage to tra e the onne tion of the se ond bla k earth bank with
a parti ular grave (Fig. 10:1-3).
Grave 2 (main, Fig. 10:4) was found in the
entre of the barrow; the dis harge
lying to the south of the grave. At the level of the buried bla k earth, the pit was
overed with a layer of ane and two layers of rossed thin rods. The re tangular
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F i g . 10. Protopopovka, Aleksandria Distri t, Kirovohrad Region
1 - plan of barrow 1; 2-3 - se tions of barrow 1; 4 - plan and se tion of grave 3 of barrow 1. Legend: a
- wooden shield; b - digging; - bre rot from the mat
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pit, with rounded orners, was 2 x 1.6 m in size, with its longer walls oriented from
north-west to south-east. The pit was 1.25 m deep from the level of the buried bla k
earth. The skeleton lay in a foetal position on its ba k, head to the north-west. The
arms were extended along the body; the legs, originally bent at the knees and raised
up, fell to the right. The skull was intensively overed with o hre. Pat hes of o hre
were also seen on the pelvis and the feet bones. There was brown rot at the bottom
of the pit. In the orners at the bottom there were holes made by wooden poles, 5
m in diameter and 11 m deep.
Grave 3 (Fig. 11:2) was sunk into the entre of the last bank. There were ledges
made, 0.5 m deep from the entry level, whi h served as rests for the beam over
pla ed a ross the pit. Below the level of the ledges there was a re tangular pit, 0.9
x 0.8 m in size, with its longer walls oriented from south-west to north-east. The pit
was 0.6 m deep from the level of the ledges. The skeleton lay in a foetal position
on its ba k, head to the south-west. The arms were extended; the leg bones were
not preserved. There was some brown rot at the bottom of the pit.
Grave 4 (Fig. 11:1) was sunk 10.5 m to the north-east of the assumed entre.
The re tangular pit, 1.5 x 0.96 m in size, was oriented with its longer sides from
south-west to north- east. The bottom lay 2.7 m from the \0" level. The skeleton
lay in a foetal position on its left side, head to the south-west. The left arm was
extended, the right arm was bent at the elbow; the legs were bent at right angles to
the body. There was some brown rot and pat hes of o hre at the bottom of the pit.

2.

2.1.

CHRONOLOGY (CONCLUSION)

RELATIVE DATING OF THE MONUMENTS

From the features of the burial rite, the presented group of graves may be
divided into two groups: (1) graves with skeletons in a foetal position on their ba ks
(12 graves); and (2) graves with skeletons in a foetal position on their side (5 graves,
with 1 skeleton on its right side and 4 on their left side). Most of the graves of the
rst group were oriented in a westerly dire tion: skeletons in 8 out of 12 graves
lay with their heads to the south-west; one to the west, one to the north-west, one
to the north, and one to the north-east. In two of the graves, the skeletons were
positioned either on the right or on the left side, heads to the north-east; and in
three other graves, the skeletons lay in a foetal position on their left side with their
heads to the south-west, the north-west and the north.
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F i g . 11. Protopopovka, Aleksandria Distri t, Kirovohrad Region
1 - plan and se tion of grave 4 of barrow 1; 2-3 - plans and se tion of grave 3 of barrow 1. Legend: a wooden shield; b - digging

100
Stratigraphi ally, the graves an be divided as follows: in one ase, only one
type of grave was found (barrow 6), while in three other barrows there were graves
in whi h the skeletons had been positioned in the same way but oriented di erently,
and there were graves in whi h both the position of the skeleton and its orientation
were di erent (barrows 5 and 14 near the village of Golovkovka, and barrow 2 near
the village of Protopopovka). In these barrows, graves that ontained skeletons
positioned on their ba ks had been made earlier than the graves with the skeletons
in a foetal position on their right or left side. On the other hand, 5 graves with
skeletons that lay in a foetal position on their ba ks, with their heads towards the
south-west, the north- west, the west and the north, had some spe i details su h as
postholes in the bottom of the grave. In general, this detail was typi al for 40 per ent
of the graves studied at the burial site, and distinguished the site signi antly from
those in other regions of Ukraine, where this detail of the burial rite did not o ur
in more than 5 to 10 per ent [Nikolova 1992℄. It should be noted that the role of
these postholes is not suÆ iently lear, despite the assumptions of some resear hers
that they were used for installing some spe i wooden onstru tions in the pits.
Although wood was typi ally very well-preserved in this region, our observations
suggest that no tra es of wood were found inside the postholes in most of the
graves. Possibly, before losing the grave, su h onstru tions were removed from
the pit, or else the postholes may have been designed for a ompletely di erent
purpose. Whatever the ase, this detail of the burial rite may probably be regarded
as a spe i ethno- ultural feature.
The analysis of the stratigraphi lo ation of the features of the burial rite, made
for all graves of the burial site on erned, suggests that the earliest graves were the
small group of those whi h ontained skeletons in a foetal position on their ba ks,
with their heads to the east [Polin, Tup henko, Nikolova 1992; 1993; 1994℄. The next
hronologi al group is represented by graves that ontained skeletons that had been
positioned on their ba ks, with their heads to the west and the south-west, the latter
being the key dire tion in that burial site and o urring in about 70 per ent of ases.
Other graves that were made at the same time ontained skeletons that were positioned on their right side and oriented towards the south-west. These graves displayed a
spe i feature: postholes at the bottom of the pit. The fa t that the two ways of positioning the body oin ided in time is proved by ases where a single bank overed
graves of both kinds, as well as by graves where the bodies were buried on their ba ks
that were made later than those ontaining skeletons that lay on their right side (for
instan e, Golovkovka, barrows 20, 25), and by several double and group graves [Polin, Tup henko, Nikolova 1993:17; 1994:10℄. The last hronologi al group of the burial site onsists of graves ontaining skeletons in a foetal position on their left side.
One of the graves, dated with the use of the 14 method, ontained a vessel related
to the ninth luster, a ording to our lassi ation [Nikolova, Mam hy h 1997:108℄,
and has a wide range of similarities both with the Late YC and the Early CC.
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Within the above framework of hronologi al lassi ation of the YC monuments of the Ukrainian steppe, these materials relate to the 3rd and the 4th hronologi al periods [Nikolova 1992:16℄.

2.2.

ABSOLUTE DATING OF THE MONUMENTS

The analysis of the dates obtained using the 14C method and the ar haeologi al
data brings us to the following on lusions.
a. A ording to the alibrated 14C dates, with 95.5% probability (Table 1), the
YC graves of this burial site had existed for a substantial time, and the graves
were dated between 2866 - 2140 BC (Ki-6723, 4030±60 - Ki-6726, 3840±50 BP).
However, taking into a ount standard deviations, the di eren e between individual
radio arbon dates of some graves amounts to 460-300 years (for example, Ki-6723
and Ki-6725).
Table 2
Calibration after Weninger 1993
Lab. No.

No. barrow

Date BP

/No. grave
Ki-6718

3/1

Ki-6730

5/3

Ki-6731

5/5

Ki-6719

6/8

Ki-6720

6/9

Ki-6721

6/11

Ki-6722

7/4

Ki-6723

11/5

Ki-6724

12/3

Ki-6727

14/2

Ki-6725

14/3

Ki-6726

14/4

Ki-6728

14/7

Ki-6729

14/9

Ki-6733

1/2

Ki-6734

1/3

Ki-6732

1/4

Date BC/AD
al

±60
3960±60
4005±55
3970±55
3880±55
3850±55
3980±60
4030±60
3950±50
3910±55
3895±55
3840±50
3905±55
3920±50
3945±50
3925±55
3890±55
3920

±85
±97
2516±72
2472±90
2356±89
2296±94
2480±93
2539±81
2403±81
2377±79
2371±83
2285±90
2374±80
2386±72
2398±78
2388±78
2364±85
2379
2446

b. The use of the B. Weninger program [Kadrow, Szmyt 1996b: 104-108℄ somewhat redu es this time span (Table 2). A ording to these data, the dates of the
graves for this burial site fall between 2620-2195 BC, while standard deviations of
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individual alibrated 14C dates fall in the range of 194 to 144 years (for example,
Ki-6730 and Ki-6731).
. Comparison of the data of the burial rite and of the alibrated 14 C dates
obtained suggests that some of the graves whi h display the same sets of burial rite
features di er substantially in their alibrated 14C dates, while graves with di erent
sets of features have lose alibrated 14C dates. The graves ontaining skeletons
positioned on their ba ks display the broadest range of dates: 2539±81 (Ki-6723) 2285±90 (Ki-6726) BC (Table 2); one grave ontaining a skeleton positioned on its
right side dates ba k to 2446±97 BC (Ki-6730). The range is somewhat narrower for
the graves that ontain skeletons positioned on their left side: it falls within 2386±72
- 2364±85 BC (Ki-6729 and Ki-6732). Of the 12 graves of the rst group, nine fall
into the range of 2539±81 (ki-6723) - 2374±80 (Ki-6728) BC (Table 2); meanwhile,
the graves of this group, united by the o urren e of postholes in the oor of the
pits, produ e the most substantial di eren e in 14C alibrations: 2539±81 (Ki-6723)
- 2285±90 Ki-6726 BC.
d. Comparison of stratigraphi observations and of 14C alibration dates in general points to their lose ompatibility, ex ept in barrow 14, where the obtained 14C
dates of the graves do not orrespond to their stratigraphi al sequen e. However,
it should be noted that the severe ruination of the barrow's bank, and the former
pra ti e of using it for the produ tion of saltpeter, not only prevented the resear hers from determining the real stratigraphi sequen e of the graves, but ould
also have in uen ed the quality of the original samples. A ording to the 14C dates
obtained, the graves ontaining skeletons positioned on their ba ks (Ki-6726 and
Ki-6728) date ba k to a more re ent period (3905±55 and 3840±50 BP) than the
graves (Ki-6725, Ki-6727, Ki-6729) ontaining skeletons lying in a foetal position on
their left side (3895±55 BP, 3910±55 BP, 3920±50 BP, respe tively).
Therefore, the results obtained from the 14C dating of the YC monuments
analysed allow us to address a number of issues linked to general problems of analysis and of the ar haeologi al interpretation of radio arbon dates for determining
absolute dates of ar haeologi al data [see in this volume: Nikolova, Radio arbon
dating. . . ℄.
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RADIOCARBON DATING OF GRAVES OF THE
YAMNAYA AND CATACOMB CULTURES ON THE DNIEPER
RIGHT BANK
The expedition of the Institute of Ar haeology of the National A ademy of
S ien es of Ukraine has been investigating barrow burial pla es in the Nikopol
Distri t of the Dnipropetrovsk Region (the right bank of the Dnieper) (Fig. 1) for
many years. A number of graves of the Yamnaya ulture (YC) and the Cata omb
ulture (CC) were sele ted for 14C dating, some of whi h have been analysed [see
Kaiser, Radio arbon. . . , in this volume℄. This arti le presents materials of the YC
and the CC from two barrows.

1.

MATERIAL DESCRIPTION

(Fig. 2-4). One of the barrow burial sites, barrow 11, was part
of the large barrow group near Chkalovo village. The ex avations began in 1979 and
are still being arried out. The group was lo ated at the watershed of two an ient
banks. At the time of ex avation, barrow 11 was 0.65 m in height, with a diameter
of 20 m. A lled dit h was dis overed, typi al for barrows of the Eneolithi -Bronze
Ages, formed due to the ex avation of soil for the embankment onstru tion.
13 graves were dis overed in the barrow: 6 graves of the YC; 5 of the CC and
2 of the Mnogovalikovoi Pottery ulture (MPC). Bones from the YC and CC graves
were taken for 14C dating (Table 1). This paper presents all the ndings from the
YC graves, in luding enotaphs, as the details of the burial eremony testi ed to
the relative simultaneity of those burial pla es ontaining YC skeletons and those
of a symboli nature.
The barrow was onstru ted one shot above grave 9, whi h was surrounded
by a ring digging, with a break in its south-western part, at the level of the buried
Chkalovo, barrow 11
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F i g . 1. The

ir uit of the arrangement of barrow groups near Ordzhonikidze and near Chkalovo in the

Nikopol Distri t of the Dnipropetrovsk Region [see Pustovalov 1994℄. Legend: a - barrow group

hernozem. The outlet was up to 0.35 m thi k and 7.5 m in diameter. All the
subsequent graves were sunk into the embankment with no visible additions (Fig. 2).
Grave 2 (YC, Fig. 4:2) was unearthed 9 m to the south-east of the established entre
of the barrow. It is a enotaph type burial pla e, dug in a pit with ledges, whi h
were lo ated at a depth of 0.7 m. Below the ledges, the pit was re tangular, 1.5 x 0.9
m in size, oriented lengthways from east to west with insigni ant deviation. The
bottom was at a depth of 1.15 m. A fragment of fashioned o hre, of a laret olour
and re tangular in shape, 20 x 18 m in size and 3 m thi k, lay at the bottom of
the pit, near the northern wall. Similar o hre was found in graves 5 and 11.
Grave 5 (YC, Fig. 4:1) is a enotaph type burial pla e, dis overed 9 m to the east
of the barrow entre. There were ledges at a depth of 1.4 m, with wooden blo ks
resting on them along the tomb. Below the ledges, the pit was re tangular, 1.4 x 0.8
m in size and oriented lengthways from north-east to south-west. The bottom was
at a depth of 1.9 m. A fragment of fashioned o hre, of a laret olour, 14 x 10 m
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in size and 3 m thi k, was found at the bottom of the pit near the western wall. A
Unio shell was found near the north-eastern wall of the pit.
Grave 6 (CC, Fig. 4:4) lay 6 m to the south-west of the barrow entre. The entran e
hole was round, 1.1 m in diameter. The bottom of the hamber des ended from a
depth of 1.3 m towards the entran e lo ated in the eastern wall of the pit. Isolated
human bones were found in the lling. There had been two entombments in the
hamber, the rst body being removed from the tomb during the se ond burial
eremony. The hamber was oval in shape, 2 x 1.3 m in size, oriented lengthways
from north to east. The bottom lay at a depth of 1.84 m. The se ond sepul hre was
at a depth of 1.76 m. The skeleton lay extended on its ba k, head to the north-west.
The arms were bent at the elbows, the hands pla ed near the hin. The remains
of a white substan e were found under the skeleton, and preserved human bones
from the earlier grave were s attered on the bottom of the ata omb.
Grave 7 (CC, Fig. 3:3) was dis overed 3.5 m to the north-west of the barrow entre.
The entran e hole was oval in plan, 1.2 x 1.1 m in size, oriented lengthways from
west to east, the bottom at a depth of 1 4 m. The pit was lled with lay. The burial
hamber adjoined the eastern wall of the pit. It was oval, 2.1 x 1.4 m in size, and
oriented lengthways from north to south. The bottom of the pit lay at a depth of
1.65 m. The skeleton lay extended on its ba k, head to the north. The left arm was
extended, the right arm slightly bent at the elbow. A stain of red o hre was found
near the skull on the pit oor.
Grave 8 (YC, Fig. 3:1) was lo ated 3.5 m to the east of the barrow entre. It was
onstru ted in a pit with ledges formed at a depth of 0.65 m. Below the ledges,
the pit was re tangular, 1 8 x 1.1 m in size, oriented lengthways from south-west to
north-east. The bottom lay at a depth of 2.05 m. Fragments of a wooden overing
were found in the lling. The skeleton lay in a foetal position on its ba k, head to
the south-west. The arms were slightly bent at the elbows, the legs bent at the knees
and raised, later falling apart in a rhombus. The skull and feet bore tra es of o hre
powdering. Near the right shoulder of the body lay an awl (bronze, four-sided in
plan, 6.5 m long; Fig. 3:2). Brownish remains (leather/skin?) were found on the
pit bottom. Small postholes were tra ed in the bottom of the pit along the tomb
perimeter. There were three postholes near the south-western front wall and three
near the longitudinal walls of the pit. They were 4 m in diameter and up to 3.5 m
deep.
Grave 9 (main YC, Fig. 3:6) was sunk at the level of buried hernozem in a re tangular pit 2.2 x 1.04 m in size, oriented lengthways from north-east to south-west.
The bottom lay at a depth of 1.15 m. The body lay in a foetal position on its ba k,
head to the north-east. The arms were extended along the body. The legs were
bent at the knees and raised, but had fallen down. The bones bore tra es of o hre.
Brownish remains (leather/skin?) were found on the bottom of the pit. Numerous
postholes, 4.5 m in diameter and 4 m deep, were tra ed along the front walls.
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F i g . 2. Chkalovo, Nikopol Distri t, Dnipropetrovsk Region
1 - general plan of barrow 11; 2 - buried

hernozem

ross-se tions of barrow 11. Legend: a - the

ontinent, b - the digging,
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F i g . 3. Chkalovo, Nikopol Distri t, Dnipropetrovsk Region, barrow 11
1 - plane of grave 8; 2 - bronze awl from grave 8; 3 - plan of grave 7; 4 - plan of grave 12; 6 - plan of grave 9. Legend: a hollow

lay vessel from grave 12; 5

ontinent; b - o hre stains;

- bla k remains; d -
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Grave 11 (YC, Fig. 4:3) was dis overed 6.5 m to the south-east of the barrow entre.

It was sunk in a pit with ledges, whi h lay at a depth of 0.9 m and were from 40
m to 1.1 m wide. Below the ledges, the pit was re tangular, 1.9 x 1 m in size, its
orners strengthened by verti al rods whi h extended down the walls to the bottom
or up to 0.05 m from the bottom of the pit, whi h lay at a depth of 2.1 m. The pit
was oriented lengthways from south-west to north-east. The remains of a form of
shovel were found in the walls. These fragments were 48 m long, 2 m wide and 1
m deep. The skeleton lay in a foetal position on its ba k, head to the south-west.
The left arm was extended, the right arm was slightly bent at the elbow. The legs,
bent at the knees and raised, had fallen to the left. The skeleton was painted with
o hre, tra es of whi h were found on the pit oor in the areas of the skull and
feet. Fashioned o hre lay to the left of the shoulder (fashioned o hre, ylindri al in
shape, of a laret olour, 8 m in diameter, 2.8 m high; Fig. 4:5). Brown remains
(leather/skin?) were also found on the bottom of the pit.
Grave 12 (CC, Fig. 3:5) was lo ated 6.5 m to the south-west of the barrow entre.
The entran e passage was oval, 1.2 x 1 m in size, oriented lengthways from north-east to south-west. The bottom lay at a depth of 1.4 m.
The burial hamber adjoined the north-eastern wall of the pit. The hamber entran e was ar hed in form, 0.52 m long, 0.3 m high. The hamber itself was oval
in shape, 1.9 x 1.4 m size, oriented lengthways from north-west to south-east. The
bottom lay at a depth of 2.1 m, the vault height was 0.86 m. Fragments of a form
of shovel, 4 m in width, 28-30 m long and 2 m deep had been preserved in the
hamber walls. The skeleton lay extended on its ba k, head to the north-east. The
arms were bent at the elbows, the hands pla ed on the pelvi bones. The brownish
remains of a pillow or hat (leather/skin?) an be observed on the skull, and some
bla k olour remains on the leg bones. A vessel (a erami , at bottomed vessel
with low and ontoured shoulders. It is de orated with engraved lines and slanting
die points. The brim edge and the mouth of the vessel are de orated with \herring-bone" in isions. Below this are engraved double zigzag lines, the areas between
whi h are lled with slanting in isions. The vessel is 14 m tall, and the diameters
are 14 m at the mouth, 19 m at the belly and 9 m at the base; Fig. 3:4) stood to
the right of the skull, surrounded by a painted layer of o hre, 20 m long and 12
m wide.
Grave 13 (YC, Fig. 4:6) was lo ated 5 m to the north of the barrow entre. The pit
was re tangular in shape, with rounded orners, 1.6 x l m in size, oriented lengthways
from south- west to north-east. The bottom lay at a depth of 1.6 m. The skeleton lay
in a foetal position on its ba k, head to the south-west. The arms were extended, the
legs, bent at the knees and raised, had fallen to the right. The skull and extremities
were painted with o hre.
Shakhta 22, barrow 2 (Fig. 5-8). The se ond barrow was part of the Shakhta 22
group, lo ated at the watershed of the left bank of the Solena river, to the north of
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F i g . 4. Chkalovo, Nikopol Distri t, Dnipropetrovsk Region, barrow 11
1 - plan of grave 5; 2 - plan of grave 2; 3 - plan graves 11; 4 - plan graves 6; 5 - fashioned o hre from
grave 11; 6 - plan of grave 13. Legend: a - fashioned o hre; b - o hre stains;

- wood
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the manganese produ tion mine (Shakhta 22), when e the group obtained its name
(Fig. 1). The group onsisted of 17 banks extended in a hain from west to east.
Barrow 2 was the se ond highest in the group and lay in its western extremity. At the
time of ex avation, its height was 2.05 m, diameter 34 m. The barrow embankment
had been ploughed up, and a dit h, formed as a result of soil ex avations for the
embankment onstru tion was dis overed around it. There were 17 graves in the
barrow: 10 of the YC 6 of the CC and 1 of the framework ultures (Fig. 5). Human
bones from two graves of the YC were sele ted for the 14C dating, and we have
onsequently on ned our presentation to graves of this ulture.
The barrow was onstru ted by the YC population. The an ient embankment,
onsisting of hernozem mounds, was raised over grave 12. Its height was 2 m,
diameter - 20 m. The diameter of the embankment was subsequently in reased to
27 m when grave 14, overed with an embankment of friable hernozem, was sunk
into the north-west part. The next embankment of a lo al type, overing the southern
se tor of the barrow, was onne ted with grave 9. The nal barrow embankment,
onsisting of loam, was onstru ted following the sinking of graves 6, 3, 13 and 16,
and thus rea hed its nal dimensions. The subsequent graves were sunk without the
onstru tion of further embankments (Fig. 6:1-7).
Grave 2 was lo ated in the south-eastern se tor of the barrow. Stone overing plates
were found at a depth of 1.72 m. Below these was a re tangular pit with rounded
orners, 0.8 x 0.5 m in size, oriented lengthways from north-east to south-west. The
bottom lay at 2.91 m (1.19 m lower than the overing). The skeleton of a hild had
been eaten away by rodents. Judging by the remains of the skull, it lay towards the
north-east. At the bottom of the pit, an o hre stain was observed.
Grave 3 (Fig. 7:1) was lo ated in the south-eastern se tor of the barrow. The re tangular pit, with rounded omers, 4 x 2.5 m in size, was oriented lengthways from
south-west to north-east. It featured ledges, at a depth of 2.05 m, upon whi h lay a
de ayed overing of ane up to 2 m thi k. Below the ledges, the pit was re tangular
in plan and 1.6 x 1 m in size. Its depth was 3.12 m (1.06 m lower than the ledges).
The skeleton lay in a foetal position on its left side, head to the south-west. The
right arm was extended. The bones of the left arm were not preserved. The skeleton
was painted extensively with o hre.
Grave 4 (Fig. 6:8) was situated in the southern se tor of the barrow. The re tangular
pit, with rounded orners, 0.8 x 0.6 m in size, was oriented lengthways from south-east to north-west. The bottom lay at a depth of 2.78 m. A hild was buried in
the grave, although only some barely appre iable remains of his skeleton have been
preserved. A erami egg-shaped vessel with a low straight mouth and small, at
bottom stood near the south-eastern wall. The area under the rim was de orated
with ord prints. The vessel was 12.5 m high, the diameter of the mouth 9.5 m
(Fig. 6:9).
Grave 6 (Fig. 7:3) was lo ated in the western se tor of the barrow. The re tangular
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F i g . 5. General plan of barrow 2, Shakhta 22 group, Nikopol Distri t, Dnipropetrovsk Region
Legend: a - grave outlet

pit, with rounded omers, 1.5 x 0.94 m in size, was oriented lengthways from north
to south with insigni ant deviation. The depth of the pit was 3.31 m. The skeleton
lay in a foetal position on its side, head to the north. The left arm was extended.
The legs were bent at right angles to the body. A fragment of the bottom part of a
large vessel lay to the left of the body. Its internal and external sides were overed
with lines (Fig. 4:4). A pie e of o hre lay behind the skull, and a shell was found
near the feet.
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F i g . 6. Group Shakhta 22, Nikopol Distri t, Dnipropetrovsk Region barrow 2.
1-7 -

ross-se tion of barrow 2; 8 - plan of grave 4; 9 - pottery vessel from grave 4; 10 - plan of grave 9.

Legend: a -

ontinent; b - o hre;

- pie e of o hre
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F i g . 7. Group Shakhta 22, Nikopol Distri k, Dnipropetrovsk Region barrow 2
1 - vessel from grave
hernozem;

-

14; 2 - plan

of grave

14; 3 - plan

ontinent; d - small goat hooves

of grave

16. Legend: a

- o hre; b - buried
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Grave 9 (Fig. 6:10) was lo ated in the south-eastern se tor of the barrow. The pit

was re tangular in plan, with rounded orners, 2 x 1.34 m in size, and oriented
lengthways from north-east to south-west. At a depth of 3.11 m there were ledges,
upon whi h were the remains of a wooden overing. Below the ledges, at a depth
of 3.81 m (0.8 m below the ledges) the pit was re tangular in plan, 1.7 x 1 m in size.
The skeleton lay in a foetal position on its left side, head to the north- east. The
left arm was extended, the right arm bent at the elbow. The legs were bent at an
obtuse angle to the body. A pie e of o hre lay near the feet.
Grave 12 (major, Fig. 7:5) was lo ated in the entre of the barrow. The pit was
overed by ane at the level of the an ient horizon. The pit is re tangular in plan,
2 x 1.1. m in size, oriented lengthways from north-east to south-west. The pit is 0.9
deep from the level of the buried hernozem. The skeleton had been satisfa torily
preserved. It lay in a foetal position on its ba k, head to the north-east. The arms
were extended. The raised legs had fallen to the right. A pie e of o hre lay to the
right of the skull.
Grave 13 (Fig. 7:20) was lo ated in the eastern se tor of the barrow. The re tangular
pit, 3.1 x 2 m in size, was oriented lengthways from east to west. Ledges, at a depth of
2.05 m, bore tra es of a wooden overing. Below the ledges, the pit was trapezoid
in plan, 1.8 x 1.1 - 1.2 min size. Its depth was 3.15 m (1.1 m below the ledges).
The skeleton lay in a foetal position on its ba k, head to the west. The arms were
extended along the body. The legs, raised, and bent at the knees, had fallen to the
right. The skeleton was painted in o hre, parti ularly marked on the skull. Some
brownish remains were found on the bottom of the pit.
Grave 14 (Fig. 8:2) was onstru ted in the north-western se tor of the barrow. The
pit was trapezoid in plan, 1.7 x 0.8-1 m in size, oriented lengthways from south-west
to north-east. The depth was 3.09 m. The remains of a wooden overing were found
in the lling. The grave ontained the skeletons of an adult male and a hild. The
adult skeleton lay in a foetal position on its left side, near the south-eastern wall,
with its head to the south-west. The left arm was extended, the right arm bent at the
elbow. The legs were bent at an obtuse angle to the body. The skeleton of the hild
lay on its ba k, next to the adult, oriented in the same dire tion, with its arms slightly
bent at the elbows. Behind the skull, the bottom of the pit was overed with o hre.
A erami vessel with a rounded bottom stood nearby (Fig. 8:1). It was egg shaped,
with a low, straight mouth, 14.5 m high, and with a diameter at the mouth of 8.8
m. Two small goat hooves lay near the vessel. The skulls of both the de eased bore
stains of o hre. Brown oloured remains were observed on the bottom of the pit.
Grave 16 (Fig. 8:3) was lo ated in the north-eastern se tor of the barrow. It had been
partially destroyed by a bulldozer. The pit was re tangular, 2.4 m long, oriented
lengthways from west to east. At a depth of 2.05 m were ledges with a wooden
overing over them. Below the ledges, the pit was 1.4 m long. It was 2.55 m deep
(0.55 m lower than the ledges). The grave ontained the skeletal remains of an adult
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F i g . 8. Group Shakhta 22, Nikopol Distri t, Dnipropetrovsk Region barrow 2
1 - plan of grave 3; 2 - plan of grave 13; 3 - plan of grave 6; 4 - fragment of vessel from grave 6; 5 plan of grave 12. Legend: a -

ane; b - buried

hernozem;

-

ontinent; d - wood; e - o hre
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and a hild. They lay in a foetal position on their left side with their heads to the
west. The right arm of the adult was bent at the elbow. The bones of the other arm
had not been preserved. The legs were bent at right angles to the body. A small
goat hoof was found behind the skull of the hild. Brown remains were observed
on the pit oor.

2.

DATING OF THE YAMNAYA CULTURE

a. A omparison of the graves of the YC presented here with the YC graves
near Golovkovka village in Kirovograd Region [see Nikolova, Radio arbon dates. . . ,
in this volume℄ reveals signi ant resemblan es, not only with regard to general
features of the burial eremony, as testi ed by the similar position and orientation
of the skeletons, but additionally in pe uliarities of the grave onstru tion, in luding
the presen e of small holes at the bottom of the grave pits.
The analysis of hanges in the burial eremonies of the YC of Ukraine has
revealed omparable tenden ies between di erent regions, despite the existen e
of lo al pe uliarities. This allows us to determine four basi hronologi al periods
in the development of the YC [Nikolova 1992℄. The most an ient among these is
hara terised by the establishment of a relative uniformity in the burial eremony.
One of the most important features of this period was the onstru tion of the basi
quantity of initial embankments above the graves, with the obligatory support of
graves by additions to existing barrows, in luding those of other ultures. All the
infrequent ases of stone ir les and dit h onstru tions, types of funeral feasts and
so on around the burial pla es have been attributed to this period. Graves were
sunk only in the entre of barrows. The prin ipal grave shape is of a simple pit
with rounded orners, blo ked with a tree or a stone The skeletons lay in a foetal
position on their ba ks, with the legs raised, and the head oriented to the east,
north-east and o asionally to the south-east. The bodies were frequently oloured
with o hre. The monuments of this period are on entrated mainly on the territory
of the left bank of the Dnieper river (the basin between the Don and the Molo hna
rivers, the Orel and the Samara rivers basin, the Lower Dnieper and the Crimea);
in some areas of the Dnieper right bank; and, probably, along the Ingul river basin.
The period orresponds to the most an ient YC monuments of the Lower Volga
basin (Bykovo 2, 2/3) the Middle and the Lower Don basin (settlement near Repin),
the Kuban basin and also the materials of the Mikhailivka settlement (layer 2).
The following period saw the expansion of the distribution of the YC territory
further to the west, whi h pro eeded to over the whole of the territory of the right
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bank of the Dnieper down to the basin of the Dniester and Prut rivers At the same
time, the majority of traditions of the pre eding period had been preserved. The
major hanges appeared in the orientation of the bodies. This tenden y is evident
a ross pra ti ally all the territories, both on the left and the right banks of the
Dnieper. Graves of this period were frequently the rst graves sunk in barrows of
the lo al Late Eneolithi and Usatovo type ultural groups. The Post Maikop types
of metal produ ts and erami s of the third layer of Mikhailivka, as well as the rst
graves featuring the remains of arriages appeared in this period. The burial pla es
of this period were a ompanied by embankments or soil additions. The entral
se tions of the previous embankments were used for sinking graves. The prevailing
position of the dead remained the foetal position.
The ri hest ourishing of the YC on the territory of Ukraine ame during
the third stage of its development. Although our data is relative, it is possible to
assume that the height of the development of the YC population ame at this time
from a quantitative assessment of burial monuments. Its nal boundaries extend
a ross all regions of the steppe and forest-steppe zone of Ukraine, down to the
regions of the Danube river basin. The linking of ertain territories with separate
so ial groups (tribes?), appears to be attributable to this period, as ertain spe i
features of both the burial eremony and erami omplexes have been tra ed to
separate territorial groups. A more detailed omparison, along with the olle tion of
additional materials, will obviously enable a more pre ise pi ture of their borders to
be as ertained in the nearest future. The urrent stage of analysis already allows us
to distinguish at least two basi territorial groupings, the populations of whi h had
rather intensive ultural onne tions. The rst of these in luded the southern areas
of the Dnieper left bank territory - the Azov Sea basin, the Molo hna basin, the
basin of the Dnieper and the Northern Ponti area, as well as the Crimean steppe.
The hara teristi feature of this sub- luster was the preservation of the mainly
easterly dire tion of body orientation. This distinguished it from all other territorial
groups of monuments, in luding the Northern Donets and the Orel and the Samara
rivers basin, whi h were part of the se ond grouping, in luding all regions to the
west of the Dnieper.
The o urren e of numerous emeteries lled with relatively simultaneous graves is attributed to this period. The transformation of barrows into emeteries of
small, separate olle tions entailed hanges in ertain burial traditions. This an be
observed to the greatest degree in the parameters of orientation, whi h had gradually lost its independent, eremonial meaning and surrendered to the tradition of
a planigraphi manner of emetery onstru tion. It is worth noting that the observable distin tions in orientation a ross a range of regions generi ally as ended to
the pre eding period. Consequently, for the monuments in luded in the rst territorial grouping, the easterly dire tion remained prevalent until pra ti ally the end
of the YC. The western orientation was established in other monuments. This was
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a period of gradual ultural transformation, by the end of whi h the tradition of
embankment onstru tion and soil addition over the burial pla es had disappeared
by the end of the period. Changes in the shapes of the grave pits have been found
in a number of areas. Burial pla es with bodies in a foetal position on their side
appeared during this period. For a ertain time, the ulture was hara terised by
bi-ritual eremonies, until the re-establishment of a unity in the burial eremony.
The nal hronologi al period in the development of the burial eremony of
the YC monuments of Ukraine, as well as in other regions of its distribution, is hara terised by the ultimate transformation of all its features. The pra ti e of raising
embankments and soil additions above the burial pla es nally ame to an end, until
only old emeteries were used. The position of the bodies was ex lusively in a foetal
position on their side, their orientation diverse and not onforming to any pattern,
determined instead by the position of the grave inlets in the barrow embankment,
as at the end of the previous period. The ustom of powdering the dead bodies with
o hre pra ti ally disappeared. The erami omplex varied as well, with at bottomed vessels of di erent shapes be oming dominant. In addition, a ertain hange
in the onne tions between territorial groups has also been dis overed [Nikolova
1992:18-20℄.
The graves presented herein, as well as materials of the Kirovohrad Region
within the framework of the given hronologi al lassi ation [see Nikolova, Radio arbon dates. . . , in this volume℄ an be de nitely attributed to the third and
fourth hronologi al periods.
b. The graves presented above and the graves from Golovkovka village [see
Nikolova, Radio arbon dates. . . in this volume℄ represent two groups a ording to
the ustoms of the eremonies: (1) graves with skeletons in a foetal position on
their ba k (Chkalovo, barrow 11); (2) graves with skeletons in a foetal position
on their side (Shakhta 22, barrow 2). The analysis of graves dis overed in ea h of
these barrow burial grounds learly testi es to a ertain similarity between those
attributed to one of the distin t eremonial groups, and orrespondingly points to
their hronologi al aÆnity. This an be observed not only in general eremonial
features, but also in individual details, su h as the presen e of a ompanying pie es
of o hre and the onstru tion type of the bottom of the grave (Chkalovo).
. Fifteen radio arbon dates were obtained from six graves from barrow 11 near
Chkalovo. Eight of these were obtained for graves 9 and 11 (Table 1). It should be
stressed that this quantity of dates was obtained inadvertently, due to a mistake
in the pro ess of ompleting the data ards. However, this inadvertent experiment
has allowed a number of problems to be raised on erning the a ura y of the
individual 14C dates obtained. Out of four pairs of individual radio arbon dates
for these graves, just three orresponded to the observed stratigraphy (Ki-6828 and
Ki-6829; Ki-6828a and Ki-6829a; Ki-6571 and Ki-6572) and one pair of dates for the
same grave ontradi ted it (Ki-6571 and Ki-6572). Three radio arbon dates for two
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T a b l e

1

Chkalovo and Shakhta 22, Nikopol Distri t, Dnipropetrovsk Region, graves of the Yamnaya and
Cata omb

ultures. List of

14

C datings

Site

Lab. No.

No. barrow/
Culture,
No. grave strati ation
level

Date BP

Date BC 68% Date BC 95%
- 1 sigma
- 2 sigma

Chkalovo

Ki-6608

11/6

CC

3815±45

2316-2190
2164-2144

2452-2432
2402-2370
2358-2130
2074-2052

Chkalovo

Ki-6608a

11/6

CC

3770±50

2278-2228
2206-2132
2078-2048

2390-2388
2334-2070
1998-1986

Chkalovo

Ki-6610

11/7

CC

3765±45

2276-2246
2204-2130
2080-2046

2314-2300
2298-2032

Chkalovo

Ki-6610a

11/7

CC

3750±45

2270-2260
2202-2122
2086-2040

2284-2028
1998-1984

Chkalovo

Ki-6827

11/8

YC

3910±45

2460-2390
2388-2334

2550-2542
2490-2276
2240-2238
2236-2204

Chkalovo

Ki-6571

11/9

YC
1

3985±45

2540-2522
2504-2456

2610-2598
2588-2396
2380-2344

Chkalovo

Ki-6571a

11/9

YC
1

4035±50

2608-2600
2586-2470

2862-2816
2694-2676
2668-2456
2418-2412

Chkalovo

Ki-6828

11/9

YC
1

3960±50

2562-2528
2498-2448
2436-2400
2374-2354

2576-2312
2304-2294

Chkalovo

Ki-6828a

11/9

YC
1

4010±50

2574-2514
2508-2454

2854-2822
2658-2642
2622-2448
2436-2400
2376-2352

Chkalovo

Ki-6572

11/11

YC

4060±55

2850-2824
2656-2644
2620-2488

2866-2810
2754-2724
2698-2462
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Site

Lab. No.

No. barrow/
Culture,
No. grave strati ation
level

Chkalovo

Ki-6572a

11/11

YC

4005±55

2580-2460

2856-2820
2660-2640
2624-2394
2382-2338

Chkalovo

Ki-6829

11/11

YC

3900±55

2460-2314
2302-2296

2552-2542
2492-2198

Chkalovo

Ki-6829a

11/11

YC

3990±50

2574-2516
2508-2456

2840-2834
2616-2332
2384-2336

Chkalovo

Ki-6609

11/12

3870±40

2452-2430
2404-2368
2364-2282

2458-2270
2260-2202

Chkalovo

Ki-6609a

11/12

CC

3800±50

2310-2308
2294-2138

2450-2432
2402-2370
2358-2124
2086-2040

Shakhta 22

Ki-6833

2/6

YC
4

3900±55

2460-2314
2302-2296

2552-2542
2492-2198

Shakhta 22

Ki-6834

2/9

YC
3

3970±50

2568-2524
2502-2452
2430-2402
2370-2360

2584-2314
2302-2296

Shakhta 22

Ki-6834a

2/9

YC
3

3930±50

2470-2390
2388-2332

2566-2524
2500-2300
2240-2208

CC

Date BP

Date BC 68% Date BC 95%
- 1 sigma
- 2 sigma

graves from barrow 2, Shakhta 22 orresponded to the stratigraphy observed in the
barrow. Based on a omparison of the results for the radio arbon dates obtained
for graves 9 and 11 in Chkalovo, it is learly ne essary to onsider three dates
(Ki-6827, Ki-6828 and Ki-6829) as in orre t. The remaining dates are similar and
their distin tions within the limits of the measurement mistake. The results of the
14 C dating Ki-6833 and Ki-6834 are authenti for graves from barrow 2, Shakhta 22.
d. Based on the results of the radio arbon dating alibration with 95.5% error
probability (Table 1), the graves presented above should be dated ba k within a
signi ant time interval 2866-2198 BC. This orresponds to the dating obtained for
the emetery near Golovkovka village [see Nikolova, Radio arbon dates. . . , in this
volume℄. The syn hronism of the YC graves from territories of the Dnipropetrovsk
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F i g . 9. Radio arbon dating of the Yamnaya

ulture [using Weninger 1993

alibration℄
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and Kirovohrad regions is therefore determined not only by means of analysis of
the ar haeologi al data but also by their radio arbon dating. The interval a ording
to 14C dating for the graves from barrow 11 in Chkalovo is determined as 2860-2330
BC. The dates for the later graves from barrow 2, Shakhta 22 orrespond to the
interval 2560- 2198 BC (Table 1). Comparing the 14C dating results for the YC graves from the Dnipropetrovsk and Kirovohrad Regions [see Nikolova, Radio arbon
dates. . . , in this volume℄, it is worth noting that due to range of the radio arbon
dates obtained, it was possible to determine the time di eren e between the graves
with skeletons in a foetal position on their ba k and those with skeletons in a foetal position on their side ( ompare Chkalovo and Shakhta 22). This has also been
observed in ar haeologi al data.
e. The signi ant di eren es in the series of radio arbon dates obtained whi h
were observed in the results analysis of 14C dating for graves from barrow 11 near
Chkalovo village (for example Ki-6572 = 2866-2462 BC and Ki-6829 = 2552-2198
BC) highlight the extreme are needed in the ar haeologi al interpretation of individual radio arbon dates. The error probability of dating results is probably not
high. Nevertheless, it is learly ne essary to re ognise that at the present level of
development of the 14C dating method, the de nition of absolute range of hronologi al periods, whi h are narrower than those for the ulture in general annot
be based on individual radio arbon dating, but requires the a umulation of signi ant series of data, allowing us to spe ify the produ tivity of the radio arbon dating
and the possible ar haeologi al interpretation of its results. Therefore, it is learly
ne essary to admit that, at the modern level of development, attempts to base the
de nition of the hronologi al sequen e of separate monuments on radio arbon are
still problemati , taking into a ount the ambiguity of results. It is possible that an
insigni ant quantity of 14C dates permits us to determine only the general temporal orientation of separate ultures, whi h is already a very important a hievement
of absolute dating.
f. The appli ation of the B. Weninger programme, taking into a ount the
above mentioned problem, nevertheless allows us to narrow slightly the hronologi al range of the onsidered monuments [Kadrow, Szmyt 1996:104-l08℄. The alibration results of individual dates are shown in Table 2. A ording to these data,
the YC graves presented in this arti le, allowing for standard deviations, date ba k
to approximately 2598-2431 BC (Chkalovo) and about 2465-2292 BC (Shakhta 22).
In general, based on 27 14C dates obtained (Fig. 9), the late monuments of the YC
on the territory of the Dnipropetrovsk right bank an be dated ba k to approximately 2620-2279 BC. For the graves presented herein, the majority of the 14C dates
obtained are on entrated in the range of 2500-2300 BC (Fig. 9).

123
3.

DATING OF THE CATACOMB CULTURE

a. The radio arbon dates obtained for the ata omb graves from barrow 11 near
Chkalovo (Table 1) initially di ered slightly from the dates obtained for similar
graves on the same territory [see Kaiser, Radio arbon. . . , in this volume℄. The
analysed results of the 14 C dating of three graves where the burial eremony was
of a similar nature (Ki-6608, Ki-66l0, 6609), dated ba k to 2458-2032 BC, seemed
rather doubtful. Their 14C alibrated dates, obtained using the programme of B.
Weninger [1986℄, di ered insigni antly and were all within 2403-2039 BC (Table 2).
Additional 14 C dating of samples Ki-6608a, Ki-6610a and Ki-6609a was therefore
arried out. The results obtained seem to be more orre t and oin ide well with the
other results of dating for CC graves of the territory under onsideration (Table 3).
A ording to these results, the ata omb graves from barrow 11 in Chkalovo date
ba k to within 2304-2032 BC.

T a b l e
Calibration after Weninger 1993 (see Table 1)
Lab. No.

No. barrow/

Date BP

No. grave

Date BC/AD
al.

±45
±50
3765±45
3750±45
3910±45
3985±45
4035±50
3960±50
4010±50
4060±55
4005±55
3900±55
3990±50
3870±40
3800±50
3900±55
3970±50
3930±50

±81
±92
2131±82
2117±75
2385±69
2507±66
2532±66
2450±89
2521±60
2556±87
2516±72
2373±81
2502±71
2320±83
2217±87
2373±81
2478±84
2393±72

Ki-6608

11/6

3815

2231

Ki-6608a

11/6

3770

2135

Ki-6610

11/7

Ki-6610a

11/7

Ki-6827

11/8

Ki-6571

11/9

Ki-6571a

11/9

Ki-6828

11/9

Ki-6828a

11/9

Ki-6572

11/11

Ki-6572a

11/11

Ki-6829

11/11

Ki-6829a

11/11

Ki-6609

11/12

Ki-6609a

11/12

Ki-6833

2/6

Ki-6834

2/9

Ki-6834a

2/9

2
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T a b l e
Barrows near Ordzhonikidze, graves of the Cata omb

ulture. List of

14

C datings (Calibration after

Weninger 1993)
Sample lo ation

Number barrow/

Lab. number

Date BP

Noumber grave
Chernaya

Cal. Date
BC/AD

3/17

Ki-6553

3745

±50

2118

±79

3/27

Ki-6554

3805

±45

2217

±80

3/28

Ki-6555

3825

±45

2255

±72

2/30

Ki-6556

3720

±55

2103

±83

7/8

Ki-6558

3835

±40

2266

±72

1/20

Ki-6559

3740

±45

2115

±73

1/7

Ki-6560

3680

±45

2041

±76

1/14

Ki-6561

3710

±40

2085

±68

1/15

Ki-6562

3750

±45

2117

±75

1/18

Ki-6563

3775

±50

2191

±93

8/5

Ki-6564

3560

±55

1851

±82

8/5

Ki-6564a

3620

±55

1953

±80

8/12

Ki-6565

3690

±45

2048

±75

8/13

Ki-6566

3720

±50

2101

±78

8/13

Ki-6566a

3760

±50

2127

±85

11/7

Ki-6567

3680

±50

2044

±80

11/12

Ki-6568

3810

±50

2224

±88

11/17

Ki-6569

3730

±45

2106

±72

Mogila
Chernaya
Mogila
Chernaya
Mogila
Gurskaya
Mogila
Chkalovo 1
Mogila
Chkalovo 2
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila
Kruglaya
Mogila

3
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F i g . 10. Radio arbon dating of the Cata omb

ulture [using Weninger 1993

alibration℄
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b. One of the versions of data analysis has been o ered for the interpretation
of the radio arbon dates obtained for the graves of the CC of the given region [see
Kaiser, Radio arbon. . . , in this volume℄. Here, we would like to onsider another
possible method of analysis. The dates alibrated a ording to the programme of
B. Weninger are submitted in Table 3. One grave (Ki-6553) should be attributed
to the Mnogovalikova Pottery ulture. In a ordan e with the radio arbon dates,
among 12 graves of the CC, two groups an be distinguished a ording to the type of
burial eremony arried out. The rst of these onsists of 4 graves (Ki-6555, Ki-6562,
Ki-6566 and Ki-6568), and the eremony features orrespond to the early period of
the CC. The remaining 14 graves, omprising the se ond group, orrespond to the
late Ingul period. A dire t stratigraphy is observed between the graves of di erent
groups in only one ase (Ki-6554 arid Ki-6555) [see Kaiser, Radio arbon. . . , in this
volume℄. The analysis of 14C dates for graves of the rst group demonstrates that
in three ases these graves had the earliest dating among the graves of the CC
found in one barrow (Ki-6555, Ki-6566 and Ki-6568). However, the hronologi al
range of this group (2327-2023 BC) is broad enough to be a eptable (Table 3). On
the other hand, ertain dis repan ies are observed in the analysis of the 14C dates
for the se ond group. Thus, for example, onsiderably di erent radio arbon dates
(Ki-6563 = 2284- 2098 BC and Ki-6564 = 1933-1769 BC) were obtained for two
graves featuring identi al burial eremonies, in whi h stone axes similar in shape
were found. It should be noted that the nal date dropped out of the whole range
of the 14C dates obtained, whi h raised doubts as to its reliability. The new 14C
dates of the sample from the same grave allow us to redu e this dis repan y slightly
(Ki-6564a = with. 2033-1873 BC), In general, assuming the radio arbon data under
onsideration is orre t, even taking into a ount the dis repan ies revealed, the
time range determined for the existen e of this group is too broad - 2304-1873 BC.
Furthermore, in this ontext, the a ura y of some of them is doubtful.
It should be emphasised that, as with the graves of the YC, based on the
radio arbon dates obtained, it is still impossible to tra e the di erent dates for
those CC graves whi h the ar haeologi al analysis identi ed as displaying distin t
features of the burial eremony. If we onsider the results obtained from the 14C
dating of the Cata omb ulture in general, it is learly visible that the majority are
on entrated in the range of 2200-2000 BC (Fig. 10).

CONCLUSION
Notwithstanding the observations expressed above on erning the a ura y of
the radio arbon dating results obtained, the re ently obtained set of 14C dates onsiderably expands the opportunities for an absolute dating of the YC and the CC,
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F i g . 11. Radio arbon dating of the Yamnaya and Cata omb

ultures [using Weninger 1993

alibration℄
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whilst at the same time allowing us to onsider the problem of their hronologi al
orrelation at a new level.
A

ording to the results of the 14 C dating obtained (Fig. 11), the late period

in the development of the YC on the territory of the right bank of the Dnieper an
be dated between 2550-2250 BC.
The distin tions between the dating of the YC and the CC are absolutely learly
observed: the dating for the latter an be determined in the range of 2250-2000 BC.
The radio arbon data obtained, supported by the published ar haeologi al fa ts,
absolutely

ontradi t the theory of the syn hronism of the Late YC and the Late

CC monuments on the territory of Ukraine.
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RADIOCARBON DATES FROM CATACOMB GRAVES
Until now, the hronologi al lassi ation of the Cata omb ulture (CC) has
been based on the typologi al omparison of ndings and on syn hronisation with
other ultural groups, espe ially in south-eastern Europe [Bogataya, Manzura 1994:
81 .℄. Its absolute hronologi al frame had not hanged substantially sin e its rst,
and last, omplete examination in the fties [Popova 1955:28 .℄, a ording to whi h
the CC dates from the transition of the 3rd to 2nd millennia BC to the middle of the
2nd millennium BC. In re ent years, there have been a number of attempts to date
the early Bronze Age in the steppe regions further ba k, a ording to the hronology
of south-eastern and entral Europe [Pustovalov 1994:86 ℄. However, the author
did not give any reasons for these new dates. This was ompli ated by the fa t that
the absolute hronology of the early Bronze Age in south-eastern Europe did not
seem suÆ iently se ure [Ra zky 1995:51 .; Makkay 1996:219 .℄. Additionally, there
is often little eviden e to ompare the ndings of the steppe groups with those in
the Carpathian Basin and the Balkans during this period.
Thus, the pursuit to obtain an independent dating is understandable. In 1997,
22 samples taken from ata omb graves of grave mounds in the Distri t Nikopol, of the Dnipropetrovsk Region, were analysed in the 14C Laboratory in Kiev
(State S ienti Center of Environmental Radiogeo hemistry Ukrainian A ademy
of S ien es). The grave mounds are situated in di erent kurgan groups on the western bank of the Dnieper river around the town of Ordzhonikidze (Fig. 1). They
have been ex avated sin e 1979 by annual expeditions. The samples are bones of
skeletons from 21 graves (Fig. 2), ve of whi h were ex avated in the summer of
1997, the others being found in the years from 1980 to 1983. The author was able
to examine the graves of the older ex avations1 .
Several datings belong to graves of the same kurgans, and it seems interesting to
he k the relative hronology of these barrows. Mound 3 of the group at Chernaya
1
The material is still in preparation for printing. A.V. Nikolova and E.P. Bunyatyan kindly gave their permission
to publish the material used in this arti le. Only the graves of the nds from the 1980's will be presented.
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F i g . 1. Lo ation of kurgan groups near Ordzhonikidze, Nikopol Distri t, Dnipropetrovsk Region
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F i g . 2. Calibrated dates of 15 ata omb graves around Ordzhonikidze, Nikopol Distri t, Dnipropetrovsk
Region (the abberviations are explained in the appendix)
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Mogila was ex avated in 1980, and 11 ata omb burials were found (Fig. 3). Bones
from three skeletons were analysed (Fig. 2). A ording to the absolute dating, grave
28 is the oldest. It displays a onstru tion with a re tangular entran e pit, an entran e
passage and a semi- ir ular hamber. The de eased was pla ed in a shallow foetal
position on his right side (Fig. 4). As previously des ribed, these features seem to
be hara teristi for the early phase of the CC. Grave 27 is only 20 years more
re ent (in absolute terms), and was situated dire tly above the hamber of grave 28
(Fig. 4). The entran e pit was not found. The de eased lay in a stret hed position
on his ba k, whi h suggests a dating in the late phase of the CC, whi h is also
supported by the orientation of the grave within the kurgan. However, a ording to
a alibration with a probability of 95% (2 sigma), the graves ould be ontemporary
to one another. A probability of 68% (1 sigma) shows a time range from 2450 to
2200 BC for grave 28, and from 2350 to 2150 BC for grave 27.
Grave 17 of barrow 3 is de nitely younger (Fig. 5). It ranges from 2300 to
2050 BC, with a probability of 68%. Despite this, the de eased lay in an deep foetal
position in the grave, whi h is onstru ted in the typi al way for the late phase, with
an round entran e pit and an oval-shaped hamber. On rst view, therefore, this
date seems to be ontradi tory to the traditional lassi ation of ata omb graves.
However, for the region between the Orel and Samara rivers, I.F. Kovaleva points
out that several graves whi h were built in the abovementioned way, and whi h
ontain skeletons in a foetal position, lying on one of their sides, represent the
latest horizon of the CC in this area [Kovaleva 1983:20 .℄.
The other samples were taken from three mounds of the large group at Kruglaya Mogila. A ording to the radio arbon dates, the oldest burial was in barrow
11 (Fig. 6). The skeleton of grave 12 lay in a foetal position on its left side, in a
re tangular hamber with a similarly formed entran e pit (Fig. 7). The 14C date
(3810±50 BP) of the grave is slightly earlier than that for grave 28 of Chernaya
Mogila. It ould have been onstru ted between 2450 and 2150 BC (with a probability of 68% - 1 sigma). The two other graves from this barrow whi h were
analysed are mu h younger. The three de eased of grave 17, as well as the individual of burial 7, were buried in grave onstru tions with a round entran e pit
and an oval-shaped hamber. All were buried in a stret hed position on their ba k.
In grave 17, one of the skeletons was partly destroyed and apparently pushed to
the wall. This was probably the result of a pre eding burial. There is no information on erning whi h skeleton the sample was taken from. Grave 17 was sunk
between 2300 and 2050 BC, grave 7 between 2200 and 2000 BC (with a probability
of 68%).
Of all the graves of barrow 1 (Fig. 8) whi h were analysed, grave 18 (Fig. 9)
is the oldest (with a probability of 68%, it was onstru ted between 2300 and 2100
BC). In this mound, six ata omb graves were found. Radio arbon dates were made
from four graves, three of whi h ould be lassi ed in the late phase, due to the
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F i g . 3. Chernaya Mogila, barrow 3
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F i g . 4. Chernaya Mogila, barrow 3, grave 27 and 28

stret hed position of the skeleton. Grave 15 was empty, ex ept for a few human
bones whi h were found in the lling of the pits. At the bottom of the hamber,
an egg-shaped pot was found, although there is no other eviden e to suggest that
this grave belongs to the early phase. Unfortunately, none of the skeletons in a
foetal position were analysed (grave 6). Both of the graves found in the northern
part of the kurgan seem to represent a more re ent horizon of de eased buried in a
stret hed position (Fig. 8). Grave 15 ould also be lassi ed in the rst half of the
21st entury BC, a ording to a probability of 68%. The two more re ent graves 14 and 7 - range from 2200 to 2000 BC, with a probability of 68%.
The most re ent graves ould be identi ed in barrow 8 (Fig. 10). Grave 13
is hara terised by a re tangular grave onstru tion and an entran e passage, and
represents the oldest ata omb in this mound, although its absolute date is about
3720 BP (Fig. 11a). Compared to the other ata omb graves with hara teristi s of
an older horizon, this seems to be too young. Younger than this, by 30 years, is grave
12, omposed of an oval-shaped entran e and grave pit, in whi h an individual was
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F i g . 5. Chernaya Mogila, barrow 3, grave 17

buried in a stret hed position (Fig. 11b). After alibration, both graves ould have
been sunk between 2200 and 2050 BC, with a probability of 68%. Grave 5 is the
most re ent grave (Fig. 12), showing a alibrated time range from 2050 to 1800 BC
- extreme ompared to the other radio arbon results.
Thus, the 14C dates from the barrow near Ordzhonikidze on rm the theory
of a relative hronology of CC insofar as that, in three kurgans, all the graves with
hara teristi s of the so- alled older phase of the CC represent the oldest ata ombs.
One has to admit, however, that in two ases (mound 3 of Chernaya Mogila and
mound 8 of Kruglaya Mogila), the absolute age of the next more re ent burial,
whi h already shows the hara teristi s of the next phase, is very lose to that of the
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F i g . 6. Kruglaya Mogila, barrow 11
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F i g . 7. Kruglaya Mogila, barrow 11, grave 12

so- alled \old" grave. A ording to the alibration, the time range of onstru tion
is nearly the same for all of these graves.
A ording to their dating, with a probability of 68% on den e, the 15 ata omb graves ould be divided into four hronologi al phases, whi h follow one
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F i g . 8. Kruglaya Mogila, barrow 1

after the other and overlap in some pla es (Fig. 2) . The rst range, whi h dates
from 2450 to 2200 BC, overs four graves from three kurgans. Most of them show
a further small range of probability beyond the mentioned period. The next phase,
overing ve ata ombs, ranges from 2300 to 2000 BC, with a probability of 68%.
With the ex eption of the date for grave 18 of barrow 1 of Kruglaya Mogila, all
dates, with a probability of 95%, lie within this period, or seem to be slightly older.
2

2

The

al ulations were made using the program OxCal 2.18.
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F i g . 9. Kruglaya Mogila, barrow 1, grave 18
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F i g . 10. Kruglaya Mogila, barrow 8

The next range, again overing ve graves, of di erent mounds from the group at
Kruglaya Mogila, dates between 2200 and 1950 BC, with a probability of 68%. A
probability of 2 sigma would extend the period from 2300 to 1900 BC. The most
re ent grave omes from kurgan 8 of Kruglaya Mogila. Its absolute dating is 80
years later than the pre eding one of the third phase. This grave ranges between
2050 and 1800 BC, with a probability of 68%.
A brief overview of the graves whi h ompose ea h of these phases, after
alibration, shows no dire t onformities of grave onstru tions, position of the
buried, rituals et . These graves and their relative hronology will be dis ussed
later. First, we will turn to the question of whether these datings orrespond to
others from Bronze Age ultures in the steppe. Datings were re ently published of
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wood samples taken from ata omb graves in di erent regions of Ukraine [Telegin
1992:68 .℄. The largest series was taken from a group of mounds situated near
Svatovo on the northern Donets river. Only a few other ndings from these graves
have yet been published [Smirnov 1996: Fig. 9:11; 11:3; 47:23.25℄.
The range of time resulting from the alibration of all analysed graves is mu h
longer than that for the graves near the Dnieper. The oldest four graves date from
between 2900 and 2600 BC, with a probability of 68% (Fig. 13). The other ve dates
are later than 2500 BC, one grave following gradually after another. The dating of
grave 2, mound 12, has to be ex luded, sin e the standard deviation is too high to
give a lear result. Unfortunately, this is the only grave of Svatovo whi h has had
its ndings analysed and published with an illustration. Its onstru tion, with a big,
semi- ir ular entran e pit, whi h is only slightly smaller than the grave hamber, is
regarded as typi al for the late phase of the CC in the Donets region [Brat henko
1976:32, Fig. 11; Smirnov 1996:57℄. The datings for Svatovo ould prove the a tual
on eption as to belonging to the internal hronology of the CC. A ording to this,
the ata ombs of the Donets and Don region are onsiderably older than those in
the western parts of the Ukrainian steppe, where the population who buried their
dead in ata ombs later expanded. The grave onstru tions of the late period are
hara terised by round entran e pits and oval-shaped hambers (see below).
The results of radio arbon datings of Bronze Age graves from Kalmykia, in luding CC graves, have already been presented [Aleksandrovskiy et al. 1997: 9 .℄.
The graves of ve di erent barrow groups were analysed and, taking extreme values
into onsideration, the datings for the CC range from 2600 to 1850 BC in this area.
The most re ent values, however, often range from 2200 to 2000 BC, the oldest
being about 2500 BC [Aleksandrovskiy et al. 1997:20, Tab. 2℄3.
Although these are still preliminary results, and not all of them are omprehensible, the period of the ata omb graves an be ompared with that of the graves
near Ordzhonikidze. In ontrast to this, the early datings from Svatovo in the Donets region seem to be too high. A omparison of dates and graves is, therefore,
indispensable in order to be able to work with the datings.
J.P. Mallory and D.Y. Telegin published the results of the radio arbon analysis
of wood samples taken from ata ombs in whi h the remains of wagons were found
[Mallory, Telegin 1994: 30 .℄. One wagon was found in the entran e pit of grave 11 of
mound 9 near Kamenka-Dniprovskaya, Zaporizhia Region [Chernykh 1991:137 .℄.
The grave was onstru ted with a re tangular entran e pit, whi h was onne ted
through a 50 m long entran e passage with a semi- ir ular hamber. On the bottom
of the pit, an elderly man was buried in a shallow foetal position on his right side.
The grave onstru tion and the position of the skeleton are assigned to the early
phase of the CC [Chernykh 1991: 139℄.
3
In Tab. 1 of this publi ation all results of analyses are listed in detail, but there is no ultural lassi ation of
the grave from whi h samples were taken, whi h makes it impossible to on rm the detail values with the ompilation
in Tab. 2.
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F i g . 11. Kruglaya Mogila, barrow 8 a - grave 13, b - grave 12, 1-3 - pots from grave 12
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Three samples from this grave were taken and analysed. They ea h date from
di erent a period. The two extreme values ome from the laboratory of Kiev
(Ki-3368: 3900±50 BC; Ki-3592: 4370±50 BC). Another value was determined in
a di erent radio arbon laboratory (UB-3135) and gives a date of 4062±19 BC.
The oldest result would be mu h earlier than the earliest datings of Svatovo in
the Donets region, the se ond ould be orrelated with the graves of Svatovo and
the most re ent is parallel with the oldest CC from Ordzhonikidze, in the Dnieper
region.
The other published results of radio arbon analyses of wagon graves range
from 4200 to 4100 BC, whi h itself suggests that the se ond dating of grave 11 of
Kamenka-Dniprovskaya is the orre t one. The only grave whi h falls outside of
this range is grave 27 of mound 11 at Marevka, whi h shows an absolute result of
about 3908 BC. However, the standard deviation of±120 years is too high to show
a lear dating after alibration. The wagon was found in one of the two hambers
whi h bran h o from a more or less re tangular entran e pit [Cheredni henko,
Pustovalov 1991: 206 .℄. In the eastern hamber, three adults and one hild were
buried behind the remains of a two-wheeled wagon. Again, the grave onstru tion
and the position of the skeleton suggest that the grave was built in the early phase
of the CC. The site is situated on the right bank of the Dnieper river, not far
from the ity of Zaporizhia, also lose to the wagon grave of Kamenka-Dniprovskaya.
Ultimately, the diverging results mean that the absolute dating of the ata omb
graves ontaining wagons is still in on lusive. The existing values seem to prove only
that they belong to the early phase of the CC. One has to admit that the base of
radio arbon dates is still not solid enough to give exa t limits for the absolute
hronologi al position of the CC.
In the relative hronology of the steppe region, the CC is followed by the
Srubnaya ulture (SC), whi h was also spread over a wide territory - between the
Dnieper and the Volga rivers. The separate periods, espe ially in di erent regions,
still need further investigation. As yet, there exist no interpretable radio arbon
results from the Northern Ponti zone. However, some of the graves near Utevka
were analysed, whi h are said to represent the Potapovo period. This period is
suggested to be the foundation for the evolution of the SC in the forest steppe
zone of the entral Volga region [Trifonov 1996: 62 Tab. 1; Vasilev, Kuznetsov,
Semenova 1992: 52 .℄. The results give a possible dating from 2100 to 1700 BC,
with a probability of 68% (1 sigma, Fig. 14).
The graves of Krivoye Ozero, from whi h horse bones were also analysed by
Trifonov, probably belong to the same horizon [Trifonov 1996: 62, Tab. 1℄. After
alibration, the four datings show two phases - the rst ranging from 2300 to 2000
BC, the se ond from 2000 to 1800 BC (again with a probability of 68%). If one
a epts the general opinion of Ukrainian ar haeologists that the CC in the eastern
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F i g . 12. Kruglaya Mogila, barrow 8, grave 5
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F i g . 13. Calibrated dates of nine graves of Svatovo, Donets region [after Telegin 1992, 68 ℄

regions of Ukraine is mu h older than in western parts, and if one adjusts the
datings of Svatovo, the results of the SC graves will orrespond to the hronologi al
on ept.
It is ultimately proposed that the CC and SC existed simultaneously, when
SC was still in an evolutionary phase. The Potapovo phase was pre eded by the
Poltavkinskaya ulture, whi h, in some parts, existed parallel to the CC [Kuznetsov
1996: 56 .℄ .
4

4

The

al ulation of the intervals shown by Kuznetsov is in parts un lear, espe ially the datings for the Potapova

ulture, whi h show a mu h older timespan.
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F i g . 14. Calibrated dates of Srubnaya

ulture graves (from Utevka and Krivoye Ozero, after Trifonov

1996:62 Tab. 1)

Although further radio arbon analyses may, in the future, result in some hanges in absolute hronology, the existing results allow us to build an initial frame for
the absolute dating of the early and middle Bronze Age in eastern Europe. However, even the 15 dates from the mounds near Ordzhonikidze only (approximately) t
into this frame be ause datings of di erent regions were linked. Even more ompliated is the hronologi al position of the Yamnaya ulture (YC). Several results of
radio arbon analyses have already been published [Telegin 1977:5 .; Telegin, Sobotovi h, Kovalyu h 1978:55 .; Telegin, Sobotovi h, Kovalyu h 1981:78 .; Sementsov,
Romanova, Dolukhanov 1969:251 .; Dvoryaninov, Dzigovskiy, Subbotin 1985:161℄,
but the standard deviation is mostly too high for a alibration to be su essful.
Another problem with the old Ukrainian datings is the existen e of many extreme
values, even from samples of the same horizon. The sour es of error are not lear;
again, only a few of the ndings from the analysed graves have been published.
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The only reliable results urrently available ome from samples whi h were
taken from material of pit graves in Bulgaria [Gorsdorf, Boyadzhiev 1996:155f.℄.
Their hronologi al ranges are from 3100 to 2910 BC for the older graves and from
2890 to 2490 BC for the more re ent ones, with a probability of 68%. Samples from
both the entral and the se ondary burials of the mound of Poru hik Geshanovo
were analysed. The authors suggest that this mound was in use for a period of about
100 years, and onsequently date it from 2950 to 2850 BC (2960-2860 BC for the
mound of Plaidol, the se ond site from whi h samples where taken).
Considering the nal possible dating for the Bulgarian pit graves of about 2500
BC, and the fa t that they probably do not represent the most re ent phase of
the whole late pit grave horizon, these dates an be orrelated with those of the
ata ombs near Ordzhonikidze.
This leads to the on lusion that the CC ould be syn hronised with the early
Bronze Age in the Carpathian Basin and in the Balkans (and with the Middle
Bronze Age in Bulgaria). After linking the ivilisations in Mesopotamia and Egypt,
via their relations to Crete and Anatolia, with the ultures of the middle and late
Eneolithi in south-eastern Europe H. Parzinger integrated the latter into an absolute hronologi al system. The Eneolithi in south-eastern Europe ends with the
so- alled horizon 13, whi h in ludes the Vuedol ulture and in uen es of Glina
III. This horizon is dated from 2500/2400 to 2300/2200 BC [Parzinger 1993: 270f.,
290℄.
This dating, based on ar haeologi al-histori al omparison, is essentially on rmed by Ra zky, who ompared the radio arbon datings for the Eneolithi graves in
the Carpathian Basin and along the Lower Danube, as well as those for the Aegean
and north-western Anatolia [Ra zky 1995:60, Fig. 1℄. A ording to his systemati s,
all Eneolithi ultures are approximately 100 years older than the dates suggested
by H. Parzinger. The datings of the early Bronze Age in Bulgaria orrespond with
the results of the radio arbon measurements [Gorsdorf, Boyadziev 1996:107℄.
The new results of 14 C datings allow us to on rm the general su ession of
YC, CC and SC in the 3rd millennium, and the beginning of the 2nd millennium BC.
Exa t time ranges for the transitional periods between ultures are still not lear.
In the area west of the Dnieper river, the CC de nitely begins about 2500 BC,
although there is some eviden e of mu h older graves su h as the wagon graves
in the surroundings of Zaporizhia. In the Donets and Don regions, some of the
analysed burials are mu h older than in the western part, and seem to prove the
suggestion that a entral part of CC was situated here. However, further details,
and the on rmation of the internal hronology of the CC, require additional series
of 14C samples.
Finally, the results of the radio arbon measurements from the three mounds
of Kruglaya Mogila give rise to a number of spe ulations whi h, although as yet
impossible to prove, should nevertheless be mentioned. The mounds of Kruglaya
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Mogila ontained more than 18 kurgans. In six of these, ata omb graves were found,
whi h were all se ondary burials in grave mounds of Eneolithi or YC. There is no
proof of any kind of arti ial a umulation of earth above the CC graves, and thus
no eviden e for verti al stratigraphi observations. The hara teristi s for graves of
the so- alled early and late phases of the CC have already been mentioned.
The results of the radio arbon analysis indi ate that the onstru tion of ataomb graves was started at di erent times in ea h mound. As already shown, the
oldest and the most re ent graves with hara teristi s of the old phase were found
in mound 11 in mound 8 respe tively. It is not sure when the rst ata omb burial
in barrow 1 was established, be ause there is no analysis from grave 6, whi h is
probably the oldest. However, the su ession of the ata omb burials of mound 1
seems to imply that after ea h generation a new grave was built. There are several
hints whi h point to the fa t that a kurgan group represents the grave yard of a
parti ular ommunity (for example, the ata ombs of Kruglaya Mogila are often
situated in opposite \ orners" of the mound; the only two graves with stone axes,
of all the groups around Ordzhonikidze, were found in barrow 1 and 8 in the group
of Kruglaya Mogila).
It might be suggested that the establishment of ata omb graves in a kurgan
begins with a highly respe ted gure of the ommunity, and perhaps the status of
the buried was emphasised by a orresponding grave onstru tion ( ompare with
barrow 11/grave 12, barrow 8/grave 13 of Kruglaya Mogila and barrow 3/grave 28
of Chernaya Mogila). After this rst grave had been sunk, other members of the
ommunity were allowed to be buried in the same mound. This would also explain
why some of the graves hitherto onsidered to be older do not di er distin tly from
the younger ones a ording to the 14C dates. At the beginning of this arti le, it
was pointed out that the values of the radio arbon analysis of the barrows around
Ordzhonikidze, after alibration, ould be divided into four phases. The dates of
the old ata omb graves are spread over two of these phases. No results of anthropologi al analyses were available, so it was not possible to make any statements
on erning gender in the burial rites.
These re e tions are intended to be spe ulative. They are to lead to new approa hes in analysing ata omb graves, espe ially in the territory to the west of the
Dnieper river. However, there is no doubt about the need for further radio arbon
measurements and further investigations to be arried out, in order to solve the
general problem of absolute dating, the problem of internal hronology and spe i
problems of so ial stru ture.

149

LIST OF THE GRAVES AND THE 14C DATES
INFORM : Referen es - M. Stuiver and R.S. Kra [eds.℄ 1986 Radio arbon
28(2B): 805-1030; OxCal v2.18 ub r:4 sd:12 prob[ hron℄
DATE Chkal. K7/8 (Chkalovo, group I, K7/gr.8) [Ki-6558℄: 3835±40BP: 68.2%
on den e: 2460BC (0.14) 2420BC; 2400BC (0.68) 2270BC; 2240BC (0.18) 2200BC.
95.4% on den e: 2460BC (1.00) 2190BC
DATE Chern. K3/28 (Chernaya Mogila, K3/gr. 28) [Ki -6555℄: 3825±40BP:
68.2% on den e: 2450BC (0.08) 2430BC; 2400BC (0.05) 2380BC; 2350BC (0.87)
2200BC. 95.4% on den e: 2460BC (0.97) 2190BC; 2160BC (0.03) 2140BC
DATE Krug. K11/12 (Kruglaya Mogila, K11/gr.12) [Ki-6568℄: 3810±50BP:
68.2% on den e: 2450BC (0.04) 2430BC; 2350BC (0.89) 2190BC; 2160BC (0.07)
2140BC. 95.4% on den e: 2460BC (1.00) 2130BC
DATE Chern. K3/27 [Ki-6554℄: 3805±45BP: 68.2% on den e: 2340BC (0.92)
2190BC; 2160BC (0.08) 2140BC. 95.4% on den e: 2460BC (1.00) 2130BC
DATE Krug. K1/18 [Ki-6563℄: 3775±50BP: 68.2% on den e: 2300BC (1.00)
2130BC. 95.4% on den e: 2460BC (0.03) 2420BC; 2400BC (0.89) 2120BC; 2090BC
(0.08) 2040BC
DATE Krug. K1/15 [Ki-6562℄:3750±45BP: 68.2% on den e: 2280BC (0.28)
2230BC; 2210BC (0.59) 2130BC; 2070BC (0.13) 2040BC. 95.4% on den e: 2330BC
(1.00) 2030BC
DATE Chern. K3/17 [Ki-6553℄: 3745±50BP: 68.2% on den e: 2280BC (0.26)
2230BC; 2210BC (0.56) 2130BC; 2080BC (0.19) 2040BC. 95.4% on den e: 2350BC
(1.00) 2020BC
DATE Chkal. K1/20 (Chkalovo, group II, K1/20) [Ki-6559℄: 3740±45BP: 68.2%
on den e: 2280BC (0.18) 2240BC; 2210BC (0.60) 2130BC; 2080BC (0.22) 2040BC.
95.4% on den e: 2320BC (1.00) 2030BC
DATE Krug. K11/17 [Ki-6569℄: 3730±45BP: 68.2% on den e: 2280BC (0.09)
2250BC; 2210BC (0.61) 2120BC; 2090BC (0.30) 2040BC. 95.4% on den e: 2300BC
(0.99) 2020BC; 2000BC (0.01) 1980BC
DATE Krug. K8/13 [Ki-6566℄: 3720±50BP: 68.2% on den e: 2200BC (1.00)
2030BC. 95.4% on den e: 2300BC (1.00) 1970BC
DATE Krug. K1/14 [Ki-6561℄: 3710±40BP: 68.2% on den e: 2200BC (1.00)
2030BC. 95.4% on den e: 2280BC (0.06) 2230BC; 2210BC (0.94) 1970BC
DATE Krug. K8/12 [Ki-6565℄ : 3690±45BP: 68.2% on den e: 2190BC (0.11)
2160BC; 2140BC (0.89) 2030BC. 95.4% on den e: 2280BC (0.02) 2250BC; 2210BC
(0.98) 1950BC
DATE Krug. K1/7 [Ki-6560℄: 3680±45BP: 68.2% on den e: 2180BC (0.01)
2170BC; 2140BC (0.92) 2020BC; 2000BC (0.07) 1980BC. 95.4% on den e: 2200BC
(1.00) 1930BC
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DATE Krug. K11/7 [Ki-6567℄: 3680±50BP: 68.2% on den e: 2190BC (0.07)
2160BC; 2140BC (0.84) 2020BC; 2000BC (0.09) 1980BC. 95.4% on den e: 2280BC
(0.02) 2250BC; 2210BC (0.98) 1920BC
DATE Krug. K8/5 [Ki-6564℄: 3560±55BP: 68.2% on den e: 2030BC (0.13)
2000BC; 1980BC (0.74) 1870BC; 1840BC (0.08) 1820BC; 1800BC (0.06) 1780BC.
95.4% on den e: 2120BC (0.03) 2080BC; 2040BC (0.97) 1750BC
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RADIOCARBON DATING OF THE MIDDLE DNIEPER
CULTURE FROM BELARUS*

Until now, radio arbon hronology had yet to be obtained for the Middle
Dnieper ulture (MDC). I.I. Artemenko suggested only one 14C date. Barrow 5
of the Belynets emetery was dated to 2350±50 onv BC using the 14C method
[Artemenko 1987: 41℄. This date was published without any laboratory number or
alibration. The date was obtained in 1970 from grave 1, in whi h many remains of
burnt wood were found. This grave also ontained small pie es of remated bones,
some red o hre, a stone axe, two polished int axes with a re tangular ross-se tion,
a int knife and two int blades [Artemenko 1976a: 156℄.
The elaboration of a more a urate hronology was provided by a programme
of investigation of MDC from Belarus whi h in ludes radio arbon dating (Fig. 1).
14 C analyses were arried out at the State S ienti
Center of Environmental Radiogeo hemistry of the National A ademy of S ien es of Ukraine in Kiev (head Dr.
N.N. Kovalyukh).
A series of 14C dates were obtained from 5 graves of Prorva site 1 (near the
town of Raga how, Homel Region), whi h was ex avated by Mikola Kryvaltsevi h
and Igar Yazepenka in 1994-1997. Cemetery Prorva 1 is lo ated in the valley of the
left bank of the Dnieper and on the southern bank of the Prorva lake. There were
more than 20 graves at this emetery, with some remains of inhumed and remated
individuals. Prorva site 1 is one of the numerous emeteries of MDC whi h have
been opened and ex avated in Raga how mi ro-region by I.I. Artemenko (some barrow emeteries near Hodasavi hy), and M. Kryvaltsevi h with I. Yazepenka (Prorva
site 1 and 2, barrow near lake Kamaryn). Two radio arbon dates from Prorva site
1 have already been presented in Balti -Ponti Studies [Kryvaltsevi h 1996:98-102;
Kadrow, Szmyt 1996b:109-110℄. Char oal for radio arbon analysis was taken from
burnt wooden stru tures of grave 1. The dates of grave 1 were al. 4150±80 BP
∗
Proje t nan ed with grant no. 1H01G01810 provided by the Polish Committee for S ienti
1996-1998.
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F i g . 1. Lo ation of sites.
Legend: 1 - Belynets; 2 - Prorva site 1; 3 - Prorva site 2; 4 - Hodasavi hy; 5 - Stralitsa; 6 - Aziarnoye
site 1

(Le-5020), 2736±119 BC and 4060±45 (Ki±5140), 2548±78 BC [Kadrow, Szmyt
1996b:109-110℄.

Grave 2

was situated in the highest part of the barrow mound. A

ir ular tren h

(nearly 7m in diameter) had been made around this grave in an ient times. Tra es
of graves were found 0.43-0.45m below the present ground level. The burial pit
penetrated the ground more than 0.2m deeper than the an ient surfa e. The grave
was re tangular in shape and oriented along the NE-SW line (Fig. 2). Char oal from
burnt wood was found along the edges of the burial pit. Two samples for radio arbon
analysis were taken from these burnt wooden stru tures (Ki-5612; Ki-5613 - Tabl. 1).
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F i g . 2. Prorva site 1, Homel Region, grave 2.
Cross-se tion and plan of grave showing lo ation of grave-goods (Legend: 1 - dark-grey layer and
har oal, 2 - laminar ake, 3 - pottery, 4 - blade, 5 - fragments of burnt bones, 6 - int arrowheads, 7 pla es where har oal samples were taken for radio arbon analysis, 8 - sand, 9 - int axe). Grave goods
(1-7, 9 - int, 8, 10 - pottery).
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Table 1
List of

14

C datings of Middle Dnieper ulture from Belarus
Sites

Lab. No.

Prorva 1

Le-5020

14

C age, BP

Intervals of

alibrated ages,

δ

1

±

4150

80

grave 1

2

al BC

δ

2874 - 2826

2894 - 2549

2824 - 2807

2525 - 2485

2796 - 2772

2485 - 2473

2759 - 2716
2714 - 2655
2655 - 2623
2610 - 2600
2587 - 2582
Prorva 1

Ki-5140

±

4060

45

grave 1

Prorva 1

Ki-5612

±

3490

45

grave 2

2828 - 2821

2853 - 2811

2664 - 2654

2756 - 2740

2627 - 2608

2731 - 2721

2602 - 2545

2704 - 2646

2527 - 2473

2643 - 2466

1878 - 1834

1896 - 1684

1822 - 1794
1788 - 1744

Prorva 1

Ki-5613

±

3570

40

grave 2

1952 - 1960

2026 - 2002

1950 - 1877

1982 - 1864

1838 - 1818

1848 - 1768

1798 - 1784
Prorva 1

Ki-6205

±

3890

50

grave 10

2456 - 2418

2468 - 2198

2410 - 2312
2306 - 2294

Prorva 1

Ki-6206

±

4010

40

grave 10
Prorva 1

Ki-6207

±

3960

40

grave 18

2568 - 2522

2614 - 2456

2502 - 2468

2422 - 2408

2560 - 2532

2570 - 2520

2496 - 2452

2504 - 2390

2430 - 2402

2388 - 2332

2370 - 2360
Prorva 1

Ki-6208

±

3830

40

grave 20

2330 - 2196

2452 - 2430

2154 - 2152

2404 - 2366
2364 - 2182
2170 - 2140

Prorva 2
grave 1

Ki-6590

±

3870

55

2454 - 2424

2466 - 2190

2408 - 2280

2162 - 2144

2224 - 2208
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Sites

Hodasavi hy

Lab. No.

C age, BP

3855±40

Intervals of

alibrated ages,

1δ

2δ

al BC

2448 - 2438

2456 - 2418

(Siargeeva Gryva)

2400 - 2376

2410 - 2196

barrow 3

2352 - 2276

2156 - 2150

grave2

2246 - 2204

Stralitsa

Ki-6592

14

Ki-6585

3425±45

grave 14?

1862 - 1850

1876 - 1836

1764 - 1674

1820 - 1798

1650 - 1640

1784 - 1610
1550 - 1536

Stralitsa

Ki-6586

3500±60

1886 - 1742

1964 - 1678

Ki-6587

3460±70

1878 - 1836

1936 - 1606

1822 - 1796

1560 - 1532

grave 43?
Stralitsa
grave 53?

1788 - 1682
Stralitsa

Ki-6588

3515±60

1892 - 1746

1972 - 1684

Ki-6589

3440±55

1872 - 1840

1884 - 1610

1812 - 1808

1550 - 1538

grave 53?
Stralitsa
grave 56?

1780 - 1676
Aziarnoye 1

Ki-6209

3580±50

2014 - 2010

2100 - 2098

1976 - 1876

2036 - 1858

1878 - 1818

1854 - 1752

1798 - 1784
Aziarnoye 1

Ki-6210

3520±40

1886 - 1864

1934 - 1740

1850 - 1766

The vessel (Fig. 2:8) from the burial omplex was standing bottom up in the
grave. At the bottom of the pit a int axe (Fig. 2:9), 2 laminar akes (Fig. 2:4, 6)
and a blade (Fig. 2:7), 4 int arrowheads (Fig. 2:1-3, 5), a bowl (Fig. 2:10), and
fragments of burnt bones were found. It is possible that remation was used as the
burial ustom in this grave.
A ording to horizontal and verti al stratigraphy, grave 2 ould be one of the
latest MDC burials at Prorva-1. This may be on rmed by 14C dating (Table 1).
Grave 10 (dimensions of the pit were 2.70x1.95m) was oriented along the E-W axis
(Fig. 3). The depth of the pit, measured from the an ient surfa e, rea hed more
than 0.70 m. A large vessel (Fig. 3:19) was standing bottom up in the burial pit. The
surfa e of the vessel was de orated with ord ornaments and imprints of a stamp
with a pattern of short lines. A portion of soot from the inside of this vessel was
submitted to the 14C analysis (Ki-6205 - Table 1).
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F i g . 3. Prorva site 1, Homel Region, grave 10.
Cross-se tion and plan of grave showing lo ation of grave-goods (Legend: 1 - har oal, 2 - fragments of
burnt bones, 3 - pottery, 4 - stone axe, 5 - bones, 6 - int produ ts, 7 - grey layer, 8 - dark-grey layer, 9
- brown layer with remains of bones, 10 - sand). Grave goods (1, 19 - pottery, 2-18 - int, 20 - stone).
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F i g . 4. Prorva site 1, Homel Region, grave 18.
Cross-se tion and plan of grave showing lo ation of nds (Legend: 1 - bowl, 2 - har oal, 3 - a fragment
of remated bone, 4 - sand). A bowl from the grave.

Besides this vessel, the feature in luded the following elements: a pot de orated
with rows of imprints (Fig. 3:1), int produ ts (blades, knives, laminar akes; Fig.
3:2-18), and a stone axe (Fig. 3:20). There were some small fragments of remated
bones and the remains of un remated bones in the lling and at the bottom of grave
10. The remated bones were human and animal. The remains of a tortoise testa
were among them . The remains of un remated bones were found in piles of brown
layer (tra es of some animal ar asses?). The same fragments were also submitted
to the C analysis (Ki-6206 - Table 1).
Grave 18 (dimensions of the pit were 1.85x0.83m) was oriented along the NE-SW
axis. The depth of the pit, measured from the an ient surfa e, rea hed more than
0.45m. There were several separate minor pie es of har oal and remated bones
in the lling of the grave pit (Fig. 4). A round-bottomed bowl was standing in the
grave (Fig. 4). Many pie es of har oal were found in the bowl, some of whi h were
submitted to the C analysis (Ki-6707 - Table 1).
Grave 20 was overed by a rm ultural layer, in whi h tra es of a building with
Sosnitsa-type erami s were found. At a depth of 0.37 m below the outline of
1

14

14

1

All investigations of the bone materials from Prorva sites 1 and 2 were made in Pozna« by Prof. J.Piontek, M.

Krenz-Niedbaªa M. S ., Dr D. Makowie ki.
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the grave, tra es of burnt wooden stru tures were dis overed along three walls of
the grave pit, below the Sosnitsa ultural layer. The burial pit (dimensions were
2.80x1.85 m) was oriented along the NE-SW line (Fig. 5). The depth of the pit
rea hed more than 0.20m from the an ient surfa e. There were tra es of burnt
wooden stru tures along three walls (ex epting the NE edge of the grave). Some
har oal for the 14C analysis was taken from the south-eastern wall of the grave-pit
(Table 1). Tra es of posts (?) 10-15 m in diameter were found in the orners of the
grave. The lling of the pit ontained small fragments of burnt bones, some pie es
of har oal, a stone ylinder from the hole of a stone axe (Fig. 5:10), and fragments
of a bowl (Fig. 5:9). At the bottom of the grave pit, there were two pat hes with the
remains of human teeth, whi h may be interpreted as tra es of two human skeletons
(?). Possibly, one of them lay along the grave pit and was oriented with its head
towardss the north (?). Underneath the grave pit, there was a layer of sand, in whi h
many fragments of MDC erami s were found (Fig. 5:1-2, 4-8, 9-11).
Thus, an analysis of the series of radio arbon datings of the Prorva site 1 graves
may lead to the on lusion that the emetery was a long-standing burial omplex.
In a ordan e with a preliminary assumption, this orresponds to its ar haeologi al
date. The earliest dating obtained for the Prorva graves is 2740-2550 BC (grave 1).
A ording to 14C hronology, the latest MDC grave at the Prorva site 1 was grave 2.
Its intervals of alibrated age are 1960-1740 BC. A 14C hronology of the emetery
is to be orre ted and alibrated; some dates have yet to be re eived.
An MDC grave was also found at Prorva site 2. Ex avations were arried out
by I.Yazepenka in 1994-1998. Grave 1 was lo ated on the highest part of the hill. A
ir ular tren h was probably made around this grave in an ient times. The feature
must have been oriented along the W-E axis. There were many grave goods at the
bottom of the burial pit (Fig. 6): (1) a vessel with the lay mass tempered with
pie es of ne-grained har oal (Fig. 6:1); this vessel was standing bottom up in the
grave pit; (2) int knives, blades and laminar akes with retou h (Fig. 6:4, 6-11); (3)
arrowheads (Fig. 6:12-16); (4) a int axe (Fig. 6:3); (5) a stone axe (Fig. 6:2); (6) a
large ore (Fig. 6:5); (7) a bronze awl with some tra es and remains of a wooden
helve.
Small fragments of remated animal bones (birds, a pike, and a tortoise testa)
were found among the ontents of the pit. The pie es of har oal from the lay
mass of the vessel (Fig. 6:1) were submitted to the 14C analysis (Ki-6590 - Table 1).
Some materials from old olle tions of I.I. Artemenko were used for the 14C
dating, too. In parti ular, a sample from the barrow emetery Hodasavi hy site \Siargeyeva Gryva" (Homel Region). Some teeth and remains of human bones from grave
2 (barrow 3) were taken for the 14 C analysis ( Ki-6592 - Table 1). Barrow 3 (0.65m
in height and 10 m in diameter) yielded 5 burials. A ording to I.I. Artemenko, the
entral grave 1 was the earliest burial in this barrow. Burial 2 was arried out some
time later [Artemenko 1964:67-68℄. This grave must have been oriented along the
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F i g . 5. Prorva site 1, Homel Region, grave 20.
Cross-se tion and plan of grave showing lo ation of grave-goods (Legend: 1 - dark-grey layer and
har oal, 2 - fragments of burnt bones, 3 - pie es of the bowl, 4 - remains of human teeth, 5 - pie es of
erami s, 6 - sand). Grave goods.
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F i g . 6. Prorva site 2, Homel Region, grave 1.
Plan of grave showing lo ation of grave goods (Legend: 1 - vessel, 2 - arrowheads, 3 - int knives, blades
and akes, 4 - bones, 5 - stone axe, 6 - ore, 7 - bronze awl, 8 - int axe). Grave goods (1 - vessel, 2 stone, 3-16 - int).

161

F i g . 7. Aziarnoje site 1. Minsk Region. One pot of type 1 whi h was dated using the

14

C - method.

N-S axis, and ontained the remains of a human skeleton2. The bones belonged to
a hild whose age was estimated to have been 5-6 years. The body ould have been
oriented with its head towards the north. The grave goods in luded an ornamented
lay vessel, a stone axe, int knives and blades, an arrowhead, and a int axe [Artemenko 1964:67-68℄. Judging from the 14C hronology, it may be stated that some
MDC graves of barrow 3 were ontemporary with the intervals of alibrated age of
the Prorva sites 1 and 2 (ex ept for grave 2).
We made an attempt to arry out 14C dating of some materials from the well-known emetery at Stralitsa (near the villages of Yurkovi hy and Rudnia Shlia2

Its teeth were submitted to the anthropologists L.I. Tegaka and I.I. Salivon (of the Institute of Ethnography of

the National A ademy of S ien es of Belarus).
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ginskaya, in the Vetka Distri t of the Homel Region). The Stralitsa emetery was
ex avated in 1963-1965 by I.I. Artemenko. A ording to I.I. Artemenko, the MDC
graves at Stralitsa dated from the rst half of the 2nd millennium BC [Artemenko
1976b:89-96℄.
Many of the ins riptions on the boxes in whi h the organi remains and some
nds from the Stralitsa emetery were kept did not t the des ription of the separate features. This being the ase, 14C dates obtained from the Stralitsa emetery
should be per eived as 14 C hronology not for any separate graves but for the whole
emetery (Table 1).
Teeth (grave 14?), some remains of the organi fa ing of a opper artefa t
(grave 43? and grave 53?), some bone beads (grave 56?), and the remains of
some animal bones (grave 53?) were used as the samples for radio arbon data
(Ki-6585-6589 - Table 1). We should note that the dates obtained for Stralitsa have
a late 14C age. Several intervals of alibrated age are of approximately the same
time as that for grave 2 from the Prorva site 1.
The majority of materials from the Aziarnoye site 1 settlement (Luban Distri t
of the Minsk Region) orresponded to the late phase of MDC in Palessye. The
settlement was ex avated by M. Kryvaltsevi h in 1985-1988 [Kryvaltsevi h 1999℄.
The shards of two pots of type 1 (the nal stage of MDC; Fig. 7) were dated
a ording to the results of an analysis of soot using the 14C method (Ki-6209-6210
- Table 1). The same intervals of alibrated age may be found at the Prorva site 1
(grave 2) as at Stralitsa. They possibly represent the late age of MDC in Belarus.
This paper submits the rst series of 14C dates obtained from several sites of
MDC in Belarus. It is only the beginning of our investigative proje t. We intend to
in rease the number of 14C dates, whi h will make it possible for us to omplete
the alibration of some MDC radio arbon dates.
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RADIOCARBON CHRONOLOGY OF THE EARLY AND
MIDDLE BRONZE AGE IN THE MIDDLE DNIEPER
REGION. THE MYRONIVKA BARROWS

In the south of the Kiev Region, on the right bank of the Dnieper, within
the Kaharlyk and Myronivka Distri ts, there is a natural lands ape phenomenon
known as the \Myronivka Steppe", a pe uliar \island" of the steppe lands ape in
the right-bank forest steppe zone.
Ex avations of barrows in this region were rst undertaken by the dire tor
of the St. Petersburg Artillery History Museum N. E. Branderburg in 1888-1902
[Pe henkin 1908; Ka halova 1974℄.
In 1984, an expedition led by the author of this arti le ex avated eight barrows
of the Bronze Age in the vi inity of Myronivka at the southern end of this olle tion
of monuments [Klo hko 1984℄ (Fig.1). These were emergen y ex avations ondu ted
in an area where the irrigation system for a lo al olle tive farm was about to
be built. A des ription of the barrows is given in a hypotheti al sequen e of the
onstru tion of their main graves.
Barrow 1. The largest barrow in the ex avated group (barrow 1, \Kozatska Mogila")
was 6.6 m high, about 50 m in diameter, and stood on the high left bank of the
Rosava river (a tributary of the Ros), 1.5 km to the east of the Kiev-Dnieperpetrovsk
motorway (Fig. 1). The surfa e of the barrow was edged with turf, but had been
badly damaged by subsequent digging. In the entre, there was a large pit, up to
15 m in diameter, while the eastern side of the barrow was taken down when a
road was built a ross the eld. The bank of the barrow was asymmetri in shape:
the northern side was steeper, the southern side more sloping. The barrow, like all
the other barrows in this group, was ex avated using the te hnique developed by
Ukrainian ar haeologists in the 1960s-1970s, i.e. with the use of a 100 hp bulldozer.
In the pro ess of ex avation, the bank was taken down ompletely ex ept for some
inner walls, later also destroyed. Be ause there was a eld road running past the
edge of the barrow, the walls had to be deviated from the north-south axis, and
sin e the barrow's geometri al entre had been destroyed by the previous digging,
the highest point of the remaining part of the bank, lo ated 5 m to the north, was
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F i g . 1. Myronivka, Kiev Region. Lo ation (left) and plan (right) of the Myronivka barrows

assumed to be the generally-a epted entre. The entral wall, 2.5 m wide, had to
be moved a ordingly. The rst western wall was 2 m wide, the se ond 1 m wide.
Due to the ruination of the bank, no additional walls ould be left in the eastern
part of the barrow.
All in all, eight graves were studied in the barrow. A study of the stratigraphy
of the banks and the lo ation of the graves allowed us to re onstru t the following
sequen e of burial rituals and onstru tion of the barrow's banks.
The oldest (also the main one in the barrow) was a grave of the Yamnaya
ulture (YC) No. 1/8 (Fig. 2), made in a re tangular pit 1.2 m x 1.8 m in size,
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0.9 m deep from the level of buried soil, with its long walls oriented, with slight deviation, along the east-west line. The soil removed during the digging of
the grave had been put into two banks along the northern and southern edges of
the grave, a ording to its original layers (with bla k earth below and lay above).
The pit had been overed with wood, the remains of whi h ould be seen in the
lling. The bulk of the preserved wood was of thin, partially-burned rods (probably, after the over was made, some smouldering oals were thrown onto it). In
the middle of the pit there were tra es of a wooden beam, 5 x 12 m in se tion, the remaining part of whi h, 1.1 m long, lay along the long walls of the
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F i g . 2. Myronivka, Kiev Region. Plan of barrow 1

pit, and had probably on e served as the main support for the overhead over
(Fig. 3:1).
The skeleton of a 35-45-year-old woman [anthropologi al de nitions here and
below are given by Dr. Svetlana I. Kruts℄ lay on its ba k, head to the south-west. The
arms were slightly bent at the elbows and extended along the body. The legs had
been bent up at the knees, and later fell down in a rhombus. The skull is overed
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F i g . 3. Myronivka, Kiev Region, barrow 1. 1- grave 1/8; 2 - grave 1/4; 3 - vessel from grave 1/4
Key: a - humus (arable layer); b o hre; g -

lay (ro k-bed);

har oals; h - wood; i - bir h bark

- digging; d - old tren h; e - remains of mat; f -
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with bright raddle (red o hre), while other bones of the skeleton display tra es of
dark raddle; there was also dark brown rot (remains of lothes?) along the bones
and under the skull (Fig. 3:1). The bottom of the pit displays the remains of a ane
(?) mat.
The radio arbon date of the grave | 4235±60 BP (Ki-6741) was obtained from
the wood of the overhead over.
Over the grave there was a bank of bla k earth, 2.5 m high and 14 m in diameter
(Fig. 2: bank I).
After a short period of time (too short for the grass to grow on the surfa e of
the rst bank) another grave of the YC No. 1/4 (Fig. 2), was made on the eastern
edge of the initial barrow in a re tangular pit with rounded edges, 0.9 m x 1.9 m
in size, 0.8 m deep from the level of the buried soil. The soil removed when the
pit was dug lay in two banks along the long walls of the pit, the northern bank
partly overing the edge of the rst bank. Between the edges of the banks formed
by the dis harges, we found a stone wall made of large slabs of granite. The wall
was up to 0.5 m high, built at the level of the buried soil (the remains of the an ient
grass layer ould still be seen under the slabs), and shielded the grave from the side
opposite the barrow.
The grave ontained the remains of a wooden eiling that had fallen parallel
to the long walls. At the bottom of the pit, there were skeletons of an elderly man
and a baby under a year old. The adult skeleton lay on its ba k, head to the south-west. The arms were extended along the body; the legs had been bent with the
knees up, and later fell to the right. The baby skeleton lay in a foetal position on
its right side, also with the head towards the south-east (Fig. 3:2). To the left of
the skeletons, in the orner of the pit, there was a moulded erami vessel. The
whole grave was sprinkled with lila o hre. On the bones of the adult were the
remains of lothes made of oarse-woven linen fabri , nished with leather, with
tra es of o hre painting, and bla k long-haired fur. Near the baby skeleton was a
bright raddle artefa t modelled in the shape of a stret hed rhombus.
The vessel was made of lay, with an admixture of mi a. It had rounded sides,
a small, slightly onvex bottom and a short ne k. On both sides, from the edge to
the ribs, there were moulded \ear-shaped" handles. The light brown surfa e was
overed with a layer of bla k organi substan e, with a thi ker layer inside the vessel.
The vessel was 13.2 m tall, with a diameter of 11.7 m at the rim (Fig. 3:3).
Above the grave was a bank, whi h in reased the height of the barrow to 3
m and its diameter to 22 m. The bank was asymmetri : its southern half was more
sloping, the northern one steeper, and the top was at (Fig. 2: bank II). Later on,
it was overed with grass, tra es of whi h ould still be seen, whi h proves that the
bank had stood open for a long period of time.
After a relatively long period of time (?), another grave of the YC No. 1/5 (Fig.
2), was made on the south-eastern edge of the se ond bank. The grave was made in
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a re tangular pit with rounded orners, 1.0 m x 1.5 m in size, about 0.9 m deep from
the level of the buried soil. The dis harge from this grave was not found, as the
buried soil in this area had been partially removed during the onstru tion of the
rst and se ond banks; therefore, the pit ould be learly seen only at the mainland
lay level . The lling of the pit was heavily mixed, with a substantial admixture of
lay. As for the wooden eiling, only one, poorly preserved fragment of the beam
was found, on the bottom of the pit in the north-western orner. Its position allows
us to assume that the beams of the eiling were laid along the long walls of the pit,
similarly to the earlier graves.
The skeleton of a man aged 50-55 lay on its ba k, with the knees raised up,
head to the south, and hands under the pelvis. It had been partially ruined when
grave 1/6 was made. The lower part of the skull and hand bones were found in the
lling of the pit. The upper part of the skull had been severed and was not present
in the grave (a ording to the anthropologist, the se tion was made on relatively
fresh bone). The bones in the pelvi area displayed slight tra es of o hre. At the
bottom of the pit there were tra es of a mat. The northern part of the grave had
been ruined when grave 1/6 was built (Fig. 4:1). The nature of the ruination of
the skeleton allows us to assume that it had o urred before the eiling of the pit
ollapsed and the burial hamber was lled with earth. In my personal opinion, all
these fa ts suggest that there ould have been no more than 100 years between the
onstru tion of grave 1/5 and the ruination of grave 1/6. Most probably, it was over
this grave that the third and nal bank of the barrow (Fig. 2: bank III) was built,
whi h in reased the barrow's diameter to 31 m. Later on, the upper part of this
bank was destroyed by amateur ex avations, but its height is re onstru ted as no
more than 5-6 metres.
All further burials in the barrow were sunk from the surfa e of this bank;
however, their sequen e may only be assumed on the basis of their typologi al
hara teristi s:
(1) A grave of the late YC No. 1/1, (Fig. 2; 5:1) was found inside the bank of the
barrow, in its south-eastern part, 2.3 m deep from the surfa e. The shape of the pit
was almost impossible to determine and was tra ed only by the rot from the mat
that had been put on the bottom.
A human skeleton, very poorly preserved, lay in a foetal position on its left
side, head to the north. The legs were bent at the knees. The left arm was extended,
hand under the thigh; the right arm bent at the elbow, hand on the pelvis. Over the
skeleton there were tra es of the eiling, made of wooden beams that had fallen
lengthwise (parallel to the long walls of the pit). On the bones there were tra es
of lothes represented by some brown rot. At the bottom of the pit there was a
smear of rot from the mat. The mat had been made in several layers: under the
skull there was some dark brown rot (leather?), brown rot (fabri or leather?), and
whitish reed rot; the whole oor of the pit was overed with a thin layer of brown
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rot and whitish grass rot. Amongst the grass rot, one ould see large stalks of reed
with leaves, and ne stems of some grass.
(2) A grave of the Middle Dnieper (?) ulture (MDC)
(Fig. 2; 4:2, 3), was
found in the south-eastern part of the barrow, 6 m deep from the surfa e. The
re tangular pit with rounded orners, 1.8 m x 0.6 m in size, ould be tra ed from
the mainland lay level.
At the bottom of the pit, along the western wall, there was the skeleton of
a woman aged 30-40, stret hed on its ba k, head towards the south. The skeleton
was poorly preserved and badly ruined by shrew holes. Under the bones were the
remains of a bir h bark rug. Several oals were found by the legs and the feet,
where the earth was sprinkled with lila o hre. At the skull there were fragments
of a erami vessel.
The vessel was an asymmetri lay \amphora", oarsely moulded, with a spheri al body, a at bottom, and a short straight ne k (Fig. 4:3). On the upper part of
the vessel there were two oval moulded \ears" with verti al openings. The upper
part was de orated with two rows of light impressions made with a sti k. The dough
was bla k, rumbly and oaly. The surfa e was overed with a light reddish-yellow
oating that had aked o in pla es. The vessel was overed, inside and out (under
the oating), with grass s rat hes. It was 15.4 m tall and 20 m in diameter. While
the form of this unusual vessel was somewhat similar to that of Globular Amphora
erami s, the te hnology of manufa ture resembles that of burial ritual erami s of
the Cata omb ulture (CC).
The YC grave 1/5 was partially ruined when grave 1/6 was built. Part of this
older grave, found in the on nes of the 6/1 pit together with some leg bones and
the remains of the wooden eiling, was overed with earth and well-embedded in
the bottom of the new grave. As was mentioned above, eld and anthropologi al
observations suggest that the period of time between these two graves was relatively
short (under 100 years).
(3) A grave of the CC
, (Fig. 2; 5:3) was also found in the south-eastern part
of the barrow near graves 5/1 and 6/1. The re tangular entry shaft, 0.6 m x 0.7 m in
size, in the lower part (at the mainland lay level), 6.35 m deep from the surfa e,
was lled with lay with an admixture of humus. In the lower part of the shaft, we
found part of a pig ar ass (the spine and ribs). The entran e to the hamber was
lo ated in the eastern wall of the shaft. The eiling of the hamber had ollapsed.
The hamber was lled with mud and ontained numerous shrew holes. Near the
entran e there were tra es of a wooden shield that used to over it. The hamber
was oval in form, and oriented along the north-south line. It was 1.8 m x 1 m in
size, the bottom of the hamber 0.3 m below the entran e shaft.
The skeleton of a young man aged 18-22 lay on its ba k, head to the south. The
right arm was bent at the elbow, with the hand near the shoulder; the left arm was
extended along the body, with the hand under the thigh. The legs were arranged in
No. 1/6

No. 1/7
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F i g . 4. Myronivka, Kiev Region, barrow 1. 1- grave 1/5; 2 - grave 1/6
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a rhombus. Under the bones there were faint tra es of a brown and grey mat. Near
the skull there were two lumps of lila o hre; at the feet were several oals.
(4) A grave of the MDC No. 1/2, (Fig. 2; 5:2) was found in the southern part of
the barrow, 4.4 m deep from the surfa e. The re tangular pit was partly ruined by
the bulldozer during the ex avation. The remaining part is 1.1 m long and 0.7 m
wide.
The skeleton of an elderly man lay stret hed on its ba k, head to the east. The
right arm was bent at the elbow, with the hand at the shoulder; the left arm was
extended along the body, with the hand under the pelvis. The skull was turned to
the left. Under the skeleton were the remains of a mat, now represented by tra es
of light brown rot. In the ne k area, we found a long bronze bead rolled from a 5
mm-long plate. The bead was in a very poor ondition and ould not be taken from
the ex avations.
The middle part of the barrow had been ruined by the digging of a tren h
during amateur ex avations (or a robbery?) ondu ted, judging from the nds of
fragments of erami s in the pit, at the end of the 19th entury. The nds in the
pit suggest that the ex avation destroyed a burial of the Mnogovalikovoi Pottery
ulture (MPC) (from the remains of the pit, it appears to be grave No. 1/3), a grave
of the Early Middle Age period (an iron stirrup and horse teeth were found in it),
and the remains of a funeral feast of the Yamnaya period (as may be seen from
the fragments of erami s). In the southern part of the barrow the \resear hers"
made several shafts that went into the mainland lay as deeply as 2 m. The earth
removed from the pit was s attered nearby at the edge of the bank, mostly onto its
north-western slope, and in reased the diameter of the barrow to 40 m. Following
the ex avations, the pit was not lled in, and a rater whi h emerged there damaged
the entral and southern parts of the barrow.
Barrow 2. Barrow was situated 300 m further to the south-east of barrow 1 (Fig. 1).
It was 0.7 m high and 31 m in diameter, and its surfa e had been ploughed.
All in all, four graves were investigated in the barrow (Fig. 6). The study of the
verti al (stratigraphy) and horizontal (planigraphy) lo ation of the obje ts allowed
us to re onstru t the following sequen e of burial rituals and onstru tion of the
barrow's banks.
First, there was a YC No. 2/2, (Fig. 6, 7:1). Its dis harge lay in two banks along
the burial pit at the level of the buried soil. The re tangular pit, with rounded
orners, is 1.6 m x 1.4 m in size and 1.1 m deep from the level of the buried soil. Its
long walls are oriented, with slight deviation, along the east-west line. The grave was
damaged during the 1892 ex avations (see below). Bones of a woman of inde nite
age, heavily oloured with o hre, were moved to one side by the ar haeologists and
lay in a small pile in the northern orner of the pit. Over the grave there had been a
bank, then 24 m in diameter. Its initial height ould not be identi ed, as the upper
part had been ploughed.
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F i g . 5. Myronivka, Kiev Region, barrow 1. 1- grave 1/1; 2 - grave 1/1; 3 - grave 1/7
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F i g . 6. Myronivka, Kiev Region. Plan of barrow 2

At a later period, a late YC

No. 2/3,

(Fig. 6; 7:2a) was made in the eastern

part of the bank. The re tangular pit, with rounded orners, was oriented with its
long sides along the north-south line. The northern wall was taken down at the
time grave 2/4 was sunk. The size of the remaining part is 1.25 m x 0.95 m, the
depth 1.8 m from the surfa e. At the bottom of the pit there was the skeleton of
a man aged 40-45 that had been ruined when grave 2/4 was built. The bones were
intensively oloured with o hre, and the skull displayed a wound mark. The original
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position, most probably, was in a foetal position on the right side. To the right, there
was the skeleton of a hild aged under 7, in a foetal position on its left side. The
hild's skull was oloured with o hre. There were the remains of a reef mat on the
oor.
The radio arbon date of the grave | 3875±60 BP (Ki-5826) | was determined
from the bones of the adult.
Over the grave there was the se ond bank of the barrow, whi h in reased its
size to 31 m. Its height ould not be determined.
Later on, yet another late YC grave No. 2/4 (Fig. 6, 7:2b), was made in the
eastern part of the barrow, partly ruining grave 2/3. The re tangular pit was 1.5 m
x 1.3 m in size, and 1.8 m deep from the surfa e. The skeleton of a man aged 25-35
lay in a foetal position on its left side, head to the west. The left arm was extended
along the body, the right arm bent at the elbow, with its hand on the thigh. Near
the left elbow was a pie e of oal. The bones of the skull, the lower part of the
hest, and the feet were lightly oloured with o hre.
The radio arbon date of the grave | 3810±55 BP (Ki-5825) | was determined
from the human bones.
Grave No. 2/1, found in the north-western part of the barrow, was attributed
to the MPC (Fig. 6; 7:3). The square pit, with rounded orners, was 1.3 m x 1.3 m
in size and 1.6 m deep from the surfa e. The poorly preserved skeleton of a young
man lay in a foetal position on its right side, head to the north-west. The arms were
extended to the knees. Under the bones were the remains of a mat, identi ed from
brown rot, and tra es of o hre.
At the end of the 19th entury, a 1 m-wide tren h was dug that ut into the
entre of the barrow (Fig. 6). During the ex avations, the barrow's entral grave
was damaged1 .
Barrow 3. Barrow was situated 2.3 km to the north of barrow (Fig. 1). The bank was
ploughed, and the remaining part is 0.5 m high. The barrow is 28 m in diameter (the
bank was widened by ploughing; the original diameter is assumed to be 11-12 m).
The main (and the only) grave in the barrow belonged to the YC. The re tangular pit, with rounded orners, was 1.8 m x 1.1 m in size and 0.85 m deep from
the level of the buried soil. The pit was overed with a reed rug. The skeleton of a
man (?) aged 20-23 lay on its ba k, head to the south-west (Fig. 9). The legs were
raised at the knees; the arms extended along the body. At the bottom of the pit was
a se ond reed rug. There was brown rot from lothes on the bones. A thi k (up to
0.5 m) layer of similar rot ould be seen under the skull.
1

In the pit was left a brandy bottle, ontaining several visiting ards and a silver Russian 5-kope k oin, dated
1890. All of the visiting ards were printed in Polish, and belonged to the following people: a Professor of Warsaw
University, Prof. dr. Teodor Wierzbowski (Aleje Jerozolimskie 25); a lo al landlord August Morzkowski (Mironivka
Kievskoy gubernii); Tadeusz and Anna Wierzy«ski; Stanisªaw Zu h; and Józef Jakobi. On the reverse side of Prof. dr.
Teodor Wierzbowski's ard were a few words written in ink: \This grave was ex avated on July 21 (August 2) 1892.
Only bones of the orpse were found" (Fig. 8).
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F i g . 7. Myronivka, Kiev Region, barrow 2. 1- grave 2/2; 2a - grave 2/3; 2b - grave 2/4; 3 - grave 2/1
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F i g . 8. Myronivka, Kiev region. Polish ar haeologists' visiting

ards

The radio arbon date of the grave | 4010±60 BP (Ki-5828) | was determined
from the human bones.
Barrow 7.

Barrow was situated 1 km to the north-east of barrow 1 (Fig. 1). The

bank had been ploughed, and the remaining part was 0.3 m high and about 20
m in diameter (the original diameter was estimated to be from 8 to 10 m). The
main grave in the barrow

No. 7/2

(Fig. 10:1, 2). The dis harge lay in the shape

178

F i g . 9. Myronivka, Kiev Region, barrow 3
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of a ontinuous semi- ir le on the buried soil. The re tangular pit, with rounded
orners, was 2.0 m x 1.5 m in size and 0.9 m deep from the level of the buried soil,
its long axis oriented along the east-west line.
It was a olle tive grave: there were four skeletons in the pit, all with their
heads to the west. In the entre of the pit was the skeleton of a woman aged 30-35,
whi h lay on its ba k with its knees raised (legs falling to the right), and arms
extended along the body. To the right of this was the skeleton of a hild aged 5
or 6, stret hed on its right side, fa ing the woman. The right arm was extended
along the body, the left arm bent at the elbow. Between the woman and the hild
was the (poorly preserved) skeleton of a baby, less than a year old, stret hed on its
ba k.
The bones displayed signs of yellow rot (the remains of fabri ?) and grass; there
were remnants of leather (?) on the bottom of the pit, and of thi k felt, oloured
with o hre, under the skull. The bottom of the pit had been overed with a rug |
painted with o hre. Under the skull of the baby there was a smudge of lila o hre,
4-5 m in diameter and 0.5 m thi k.
The radio arbon date of the grave | 3895±60 BP (Ki-5823) | was determined
from the human bones.
A burial of the MPC No. 7/1 (Fig. 10:3), was sunk in the bank of the barrow
to the south of the main grave. It was dis overed at the depth of 0.5 m from the
surfa e. The edges of the pit were indistin t. The skeleton of an adult man (?) lay
in a deep foetal position on its right side, head to the north-west. The arms were
bent at the elbows, hands pulled up to the hin. There were tra es of brown rot
under the bones, and oals at the right shoulder.
The radio arbon date of the grave | 3610±30 BP (Ki-5827) | was determined
from the human bones.
Barrow 8. Barrow was situated 0.6 km to the north-east of barrow 7 (Fig. 1). The
bank was heavily ploughed | a ording to lo al residents, the barrow's bank had
been taken down with a bulldozer by a lo al olle tive farm in order to fa ilitate
agri ultural work; before that, it had rea hed the height of 4-5 m. At the time of
the ex avations, the remainder of the bank was 1.5 m high and 32 m in diameter.
The barrow ontained nine graves, whi h were studied during the ex avations. The
graves had been made in the following order.
The main grave in the barrow was the YC grave No. 8/9 (Fig. 11; 12:1). The
dis harge from the grave lay in two banks up to 30 m high. The re tangular pit
was 1.9 m x 1.0 m in size and 0.8 m deep from the level of the buried soil. The
lling ontained the remains of a wooden eiling.
The skeleton of a man aged 25-35 lay on its ba k, with its knees raised (legs falling to the right), and arms extended along the body. The bones were sprinkled with
o hre, whi h was parti ularly intensive on the skull. Between the lowest vertebra
and the pelvis there was a int arrowhead (in a wound).
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F i g . 10. Myronivka, Kiev Region, barrow 7. 1- plan of the barrow; 2 - grave 7/2; 3 - grave 7/1
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F i g . 11. Myronivka, Kiev Region. Plan of Barrow 8

The arrowhead, made of \smoky" grey, semi-transparent int, was triangular
in shape with a groove at the base; its edges were overed with ne retou h. It was
2 m long and 1.3 m wide at the base (Fig. 12:2).
The grave in luded two re-beds (Fig. 11). The rst, lo ated 0.5 m to the south-west of the pit, ontained several small fragments of moulded erami s. The se ond
was found 3 m to the south-west of the rst, and ontained a fragment of a glossy
bla k vessel.
A bla k earth bank (Fig. 11: bank I), 1.2 m high and 14 m in diameter, was
made over the grave. Three burials of the MDC were sunk into the bank.
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F i g . 12. Myronivka, Kiev Region, barrow 8. 1- grave 8/9; 2 - arrowhead from grave 8/9; 3 - grave 8/8;
4 - vessel from grave 8/8
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F i g . 13. Myronivka, Kiev Region, barrow 8, graves of the Middle Dnieper
grave 8/6; 3 - grave 8/4

ulture. 1- grave 8/3; 2 -
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Grave No. 8/3 (Fig. 13:1), was found 2 m to the south-east of the entre. At the
level of the dis harge taken from the entral grave it was overed with a reed mat,
pla ed on thin (3-6 m in diameter) wooden rods. The narrow pit was of re tangular
form, 1.9 m x 0.6 m in size and 0.45 m deep from the over level. The long walls
of the pit were strengthened with thin wooden bars 0.02-0.03 m long, positioned
horizontally and wedged at the orners. The pit broadened out at the bottom and
had a trapezium shape in se tion. The skeleton of a woman ages 25-35 lay stret hed
on its ba k, head to the north-east. The arms were extended along the body, hands
at the pelvis. On the bottom of the pit, between her legs, near the knees, there was
a lump of bright raddle. The bones displayed tra es of dark brown rot, o hre-like
in pla es.
Grave No. 8/6 (Fig. 13:2), was found 3 m to the south-east of the entre, 1.6
m deep from the surfa e. The pit was made in the buried soil; it was re tangular in
shape, with rounded orners, 1.25 m x 0.45 m in size, with its long walls oriented
along the south-west-to-north-east line. The skeletons of two hildren aged 3-4 and
6-7 lay stret hed on their ba ks, heads in opposite dire tions. The skeletons had
been partly eaten away by rodents. Under the bones there were tra es of light
brown rot.
The radio arbon date of the grave | 3690±45 BP (Ki-5824) | was determined
from the human bones.
Grave No. 8/4 (Fig. 13:3), lo ated 3 m to the south of the entre, was made in
the rst bank of the barrow, 1.3 m deep from the surfa e. The edges of the pit ould
not be distinguished. The skeleton of an adoles ent lay stret hed on its ba k, head
to the west. The arms were extended along the body, hands at the pelvis. Under
the bones there was dark brown rot.
These graves were overed with the se ond bank, of bla k earth with a light
admixture of lay (Fig. 11: bank II), whi h enlarged the original barrow to 17.4 m
in diameter. The height of the bank was impossible to determine, as its top had
been ruined.
A burial of the CC No. 8/8 (Fig. 11; 12:3, 4), was sunk into this bank. The lay
dis harge from the grave was found on the north-western edge of the se ond bank
and was overed with a ne layer of newly-formed soil and by the third bank of the
barrow.
An entran e shaft, square in se tion and 0.7 m x 0.7 m in size was found 4.5 m
to the north-west of the entre. It was lled with mainland lay and 3 m deep from
the surfa e.
The entran e to the hamber was lo ated in the north-eastern wall. The bottom
of the hamber was 5 m lower than the entran e shaft. The hamber was of ir ular
shape (1.7 m diameter), and its eiling had ollapsed.
The skeleton of a woman aged 45-50 lay stret hed on its ba k, head to the
north. The arms were extended along the body; the left hand was pla ed at the
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pelvis, while the right hand lay on the thigh. A small moulded vessel lay to the side
of the right shoulder. Under the bones there was dark brown rot, and the oor
under the bones was lightly sprinkled with o hre.
The vessel had rounded sides, a at bottom and a short straight ne k. It was 10
m high; the diameter of the body was 13 m, and 6 m at the bottom (Fig. 12:4).
The dough was bla k and rumbly; the surfa e o hre-like with dark stains. There
were s rat hes both inside and out.
Later, four burials of the MPC were sunk into the se ond bank.
Grave No. 8/5 (Fig. 11; 14), was found 8 m to the south-west of the entre. A
re tangular pit 2.9x1.6 m and 2.6 m deep measuring from the surfa e was investigated. It was lled with lay with some hernozem. In the lling material pie es of
wood were re orded oming from the stru ture overing the grave pit. On the bottom, on a thin layer of hernozem, 3-5 m deep, a skeleton of a man aged 25-35 years
lay on its left side, in a exed position, with the head pointing east. The state of the
skeleton's preservation was poor and the bones were overed with a dark-red lm.
The radio arbon date of the burial, namely 3325±50 BP (Ki-5829), was pro ured from human bones.
Grave No. 8/2 (Fig. 11; 15:1) was found 1,8 m to the south of the entre,
0,8 m deep from the surfa e of the barrow's bank. The edges of the pit ould
not be distinguished learly and had to be tra ed from the remains of a wooden
\sar ophagus". The skeleton of an adult lay in a foetal position on its left side, head
to the west. The legs were bent at the knees, with the heels pulled up to the pelvis.
The arms were bent at the elbows, the left hand pulled up to the hin. There was
a bone bu kle near the elbow of the left arm, and tra es of brown rot under the
bones.
The bone bu kle (Fig. 15:1) was oval in shape, pointed, with a large hole in
the entre and a small hole at the edge. The bu kle was 4.5 m in diameter, and
the large hole 1.8 m. The surfa e of the bu kle was polished.
Grave No. 8/1 (Fig. 11; 15:2), was lo ated 8.5 m to the south of the entre, 0.8
m deep from the surfa e of the barrow's bank. The edges of the pit were indistin t.
On and under the bones were the remains of a wooden \sar ophagus". The poorly
preserved skeleton of an adult lay in a deep foetal position on its right side, head
to the east. The wood of the \sar ophagus" was burnt in pla es on the bottom.
Grave No. 8/7 (Fig. 11; 15:3), was lo ated 1 m to the north of the entre, 1.6
m deep from the surfa e, in the buried soil. The skeleton of a hild aged 9-10 lay
in a foetal position on its left side in a wooden \sar ophagus" gouged from a whole
tree trunk. The wooden lid of the \sar ophagus" lay immediately on the bones; it
had been made from thin \plates", assembled lengthwise.
Over these graves | most probably, originally over grave 8/5 | there was
a bank (Fig. 11: bank III) that onsisted of two learly distin t layers: the lower
layer of bla k earth and the upper layer of lay. The lay layer probably served to
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F i g . 14. Myronivka, Kiev Region, barrow 8, grave 8/5

strengthen the barrow surfa e. The bank enlarged the diameter of the barrow to
26-27 m; its height ould not be determined as the top had been destroyed. As was
mentioned above, the bank of the barrow was partially taken down with a bulldozer
by a lo al olle tive farm.
In terms of time, the next barrow of the Myronivka burial site (i.e. the one that
followed the onstru tion of the rst, the main bank), after the barrows of the YC,
is a barrow of the MDC (barrow 6, Fig. 1; 16).
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F i g . 15. Myronivka, Kiev Region, barrow 8, graves of the Mnogovalikovoi Pottery
2 - grave 8/1; 3 - grave 8/7

ulture. 1- grave 8/2;
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This barrow was situated 1.4 km to the north-west of barrow 1. Its bank
had been heavily ploughed and was hardly visible. It was approximately 16 m in diameter and 0.3 m high. In the entre of the barrow, we found tra es of an ex avation
by robbers (end of the 19th | early 20th entury, judging from the erami s found
in the barrow), 6 m x 5 m in size and 0.5 m deep from the surfa e (the bottom of
this pit rea hed the level of the mainland lay). In the entre of the barrow, at the
bottom of the robbers' pit, we found the remains of a burial pit.
The pit (Fig. 16:1) was long and narrow, with rounded orners, 2.3 m x 0.9 m in
size, 1 m deep from the surfa e, with its long walls oriented (with slight deviation)
along the east-west line. In the lling of the pit, we found bones of a well-built man
aged 30-40; the bones were oloured with o hre. Judging from the lo ation of the
remains, the buried body lay in a stret hed position on its ba k, head to the west.
A stone axe-hammer was found in the bank near the grave.
The axe-hammer, made of solid bla k stone (Fig. 16:3), is short (10 m) and
wide (7 m), with a rounded butt, polished surfa e, and a ylindri al loop, 2.5 m in
diameter, drilled into it with the help of a int bore (the inner surfa e was uneven).
The grave, most probably of the MDC, was destroyed in modern times.
The last barrows in this group to be built were two barrows of the MPC.
Barrow 4. Barrow (Fig. 1; 17; 18) was lo ated 30 m to the south-east of barrow 3,
and ontained three MPC graves . Its bank was heavily ploughed, 0.5 m high, and
about 38 m in diameter.
The main grave in the barrow, probably, was grave No. 4/2 (Fig. 17:1; 18:2),
lo ated 2.6 m to the west of the assumed entre of the barrow. The re tangular pit,
with rounded orners, was 2.4 m x 1.2 m in size, 1.3 m deep from the surfa e. The
skeleton of a woman aged 20-25 lay in a foetal position on its left side, head to the
south-east. The bones were in poor ondition and, therefore, the position of the
arms ould not be determined. The bones were oloured with dark raddle. Under
the bones there were tra es of dark brown rot, bla k in pla es. Above the head and
at the feet were the remains of wood (from a \sar ophagus"?). The bones and the
rot were found on the layer of bla k earth, 0.2-0.1 m thi k, that overed the entire
lay bottom of the pit.
Grave No. 4/1 (Fig. 17:1, 2) was lo ated 3.5 m. to the south of the assumed
entre, at the level of the buried soil, 0.9 m. deep from the surfa e. The ontours
of the pit ould not be tra ed. A skeleton in very poor ondition lay in a foetal
position on its left side, head to the west, with the right arm extended along the
spine, and the left arm pulled to the knees. The skull was oloured with herry
o hre.
Grave No. 4/3 (Fig. 17; 18:1) was found 1 m to the east of the assumed entre,
in the buried soil, 0.7 m deep from the surfa e. The re tangular pit was 1.5 m x 0.9
m in size, with its long walls oriented along the east-west line. The poorly preserved
skeleton of a young man lay in a foetal position on its right side, head to the west,
Barrow 6.
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F i g . 16. Myronivka, Kiev Region, barrow 6. 1- plan of the barrow; 2 - grave; 3 - axe-hammer
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F i g . 17. Myronivka, Kiev Region, barrow 4. 1- plan of the barrow, 2 - grave 4/1

with the arms bent at the elbows, and hands pulled to the fa e. The bones displayed
tra es of dark raddle. On the bottom of the pit there was brown rot.
Barrow 5.

4 and

Barrow (Fig. 1; 19; 20) was found 0.3 km to the north-east of barrow

ontained two MPC graves and a Late Middle Age grave. The surfa e of

the barrow had been ploughed, and the remaining part is 0.4 m high and 22 m in
diameter.
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F i g . 18. Myronivka, Kiev Region, barrow 4. 1- grave 4/3; 2 - grave 4/2
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F i g . 19. Myronivka, Kiev Region, barrow 5. 1- plan of the barrow; 2 - grave 5/3; 3 - grave 5/1
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F i g . 20. Myronivka, Kiev Region, barrow 5, grave 5/2
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The main grave in the barrow was grave
(Fig. 19:1; 20), lo ated in
the entre. The lay of the dis harge taken from the grave lay on the buried soil
and formed a bank to the north of the pit, whi h was also partially lled in with
the lay. The pit was re tangular in shape, with learly distinguishable orners, 2.0
m x 1.0 m in size, 1.8 m deep from the level of the buried soil. Its long axis was
oriented along the north-west-to-south-east line. The skeleton of an adult woman
(?) lay in a wooden \sar ophagus" in a deep foetal position position, slightly ar hed
at the hest, head to the south-east. The arms were bent at the elbows; the left
hand was pulled to the knees, while the right hand lay at the right shoulder. The
\sar ophagus" had been gouged from a single wooden trunk and overed with two
trunks up to 30 m in diameter.
Over this grave there was a barrow bank, onstru ted in one stage, and later
used to a ommodate the sinking of a grave of the MPC
(Fig. 19:1, 2), whi h
was situated 4 m to the south of the main grave. The pit, in the shape of an ar h,
was 4.2 m x 2.3 m in size, 1.6 m deep from the surfa e, with its long axis oriented
along the north-west-to-south-east line. The grave had been ruined (robbed?) in
an ient times. Small fragments of bones, teeth of a young man (?), and pie es of
wood (from the eiling or the sar ophagus) were found in the lling and at the
bottom of the pit.
Grave
was found 0.4 m to the east of the entre, 0.3 m deep from the
surfa e. The edges of the pit ould not be distinguished. The bones were in poor
ondition, partly ruined by a plough. The body had been positioned stret hed on its
ba k, head to the west. In our view, the grave belongs to the late Middle Age (?).
No. 5/2

No. 5/3

No. 5/1

CONCLUSIONS
Summing up this investigation, it is possible to say that the Myronivka barrows
produ ed a stratigraphi olumn embra ing a number of ultures of the Bronze
Age whi h had followed one another in this region over a period of 300 years. A
series of radio arbon dates, determined at Kiev laboratory (Table 1), allows us to
al ulate the absolute age of these ultures and the duration of their existen e in
Middle Dnieper region.
Is it important to note that these dates, produ ed with the help of a new te hnique, di er substantially from earlier dates (the \Rosava" series, Ki-2730, 2732,
2734, 3036). The approximated new radio arbon dates for ultures of the Middle
Dnieper region, obtained on the basis of the \Myronivka ulture", are as follows
(Table 2).
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T a b l e

1

Myronivka, Kiev Region of Radio arbon dates from the Myronivka barrows

No.

Stratigraphi

Groups and Cultures

Chronology
BP

I.

II.

BC

4235±60 - 4010±60 -

(Graves 1/8; 1/4; 1/5; 2/1;7/2; 3; 8/9)

3895±60

2804±90 - 2522±83 -

Late Yamnaya Culture

3875±60 - 3810±55

2350±95 - 2229±96

3690±45

2048±75

3610±30 - 3325±50

1941±49 - 1577±64

Yamnaya Culture

2367±88

(Graves 1/1; 2/3; 2/4)
III.

Middle Dnieper Culture
(Graves 1/6; 1/2; 8/3; 8/6; 8/4; 6)
Cata omb Culture
(Graves 1/7; 8/8)

IV.

Mnogovalikovoi Pottery Culture
(Graves 2/1; 7/1; 8/5; 8/2; 8/1; 8/7;
4/1; 4/2; 4/3; 5/3; 5/2)

T a b l e
Chronologi al framework of the sequen e of Bronze Age

Cultures
Yamnaya

ulture

Late Yamnaya

ulture

2

ultures in the Middle Dnieper Region

BP Dates

BC Dates

4200-3900

2800 - 2350

3900-3800

2350 - 2200

Middle Dnieper, Cata omb ultures

3700-3600

2050 - 1950

Mnogovalikovoi Pottery ulture

3600-3300

1950 - 1600

Here, it should be noted that the date of 4200 BP is the only one for the YC
in this region, and, therefore, demands further veri ation. It is also ne essary to
determine learly when the CC emerged in the Ros river basin. Furthermore, the
datings for the MDC, based on a single radio arbon date, are preliminary and refer
only to the Myronivka group of this ulture (whi h, in our view, deserves to be
onsidered separately). In general, the \ ord" monuments of the right bank of the
Middle Dnieper area require serious rede nition and a new level of resear h.

Translated by Maria Ogiyenko
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RADIOCARBON CHRONOLOGY OF \AKKIEMBETSKIY
KURGAN". A PRELIMINARY REPORT
While working on the program of resear h into the radio arbon hronology of
the area between the Vistula and Dnieper [ f. Klo hko, Ko±ko, Szmyt, Problem. . . ,
in this volume℄, resear hers were attra ted by the Dniester drainage be ause it
appeared to be parti ularly important for the orrelation of the ultural phenomena
of Eastern and Western Europe. The resear h arried out so far shows that the area,
heavily settled rst by Late Tripolye ulture and Yamnaya ulture groups and later
used by the Cata omb ulture as well, was rea hed by Central European groups
su h as Globular Amphora ulture and Corded Ware ulture [Chernyakov, Tosh hev
1985; Yarovoy 1985; Derga hev 1986; Tosh hev 1991; Alekseyeva 1992℄. At the same
time, there are reli s of settlements of populations migrating from steppe expanses
lo ated further to the east as, for instan e, the Kemi-Oba ulture [Subbotin 1995℄.
It was assumed that the best results would be obtained by analyzing a multi-phase feature whose strati ation is well re orded. These onditions were met by
the so- alled Akkiembetskiy kurgan lo ated near the village of Zatoka (Bilhorod
Dnistrovskyi Distri t, Odesa Region). Ex avations were arried out there by Ivan T.
Chernyakov with his team. The investigations revealed that the pla e had been used
many times in the ourse of prehistory (in parti ular at the turn of the Eneolithi
and the beginning of the Bronze Age) and that it had a well-preserved stratigraphi
sequen e of layers - su essive kurgan mounds. At present, a dis ussion of sour es is
being prepared for publi ation in the Balti -Ponti Studies. Here, we wish to present
preliminary results of the radio arbon dating of features ( hie y graves) from the
kurgan. The following data on erning the stratigraphi and ultural position of the
investigated features are working on lusions of I.T. Chernyakov.
The analysis en ompassed twenty features: 1 ritual pla e (so- alled temple) and
19 graves belonging to four ultural units, namely the Usatovo group later the TC
(ritual pla e and 6 graves), Kemi-Oba ulture (4 graves), Budzhak group ( ulture)
∗
Proje t nan ed with grant no. 1 H01G01810 provided by the Polish Committee for S ienti
1996-1998.
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Table 1
Radio arbon dates from the Akkiembetskiy kurgan
Lab. no.

Feature

Material

Class of

Cultural

dating

unit

Strati-

BP

IA

Usatovo

I

4170

IA

Usatovo

I

4095

IA

Usatovo

II

4020

IA

Usatovo

II

4090

IA

Usatovo

II

3990

IA

Usatovo

II

3930

IIA

Usatovo

?

IA

Usatovo

?

IA

Usatovo

?

3935

IA

Usatovo

III

3920

IA

Usatovo

III

3900

BC

graphi
group

Ki-6800

Ki-6801

Ki-6802

Ritual

Animal

pla e

bones

Ritual

Animal

pla e

bones

Grave 6

Human

±60

2759

±101

±65

2600

±65

2539

±60

2590

±60

2491

±89

±55

2387

±79

3975

±55
±60

2479

3950

2402

±88
±97

±45

2399

±66

±60

2379

±85

3945

±50

2398

±78

2367

±50

2392

±72

±50

2368

±80

±55

±78

±124
±92

bones
Ki-6803

Grave 6

Human

±115

bones
Ki-6804

Grave 9

Human
bones

Ki-6805

Grave 10

Human
bones

Ki-6806

Grave 7

Wood

Ki-6807

Grave 7

Human
bones

Ki-6808

Grave 7

Human
bones

Ki-6809

Grave 23

Human
bones

Ki-6810

Grave 24

Human
bones

Ki-6811

Grave 1

Trz ina

IA

Kemi-Oba

IV

Ki-6812

Grave 1

Human

IA

Kemi-Oba

IV

±65
3950±60

±92
2402±97

IA

Kemi-Oba

IV

3930

IA

Kemi-Oba

V

3890

IA

Kemi-Oba

V

3925

2388

±50
±45
3840±65
3865±60

±89
±66
2298±107
2314±97

bones
Ki-6813

Grave 2

Human
bones

Ki-6814

Grave 3

Human
bones

Ki-6815

Grave 12

Human
bones

Ki-6816

Grave 13

Wood

IA

Budzhak

VI

3865

Ki-6817

Grave 14

Wood

IIA

Budzhak

VI

3920

Ki-6818

Grave 17

Wood

IIA

Budzhak

VII

Ki-6819

Grave 17

Human

IA

Budzhak

VII

bones

2309
2391
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Lab. no.

Feature

Material

Class of

Cultural

dating

unit

Strati-

BP

BC

±79
2160±105
2229±96

graphi
group

Ki-6820

Grave 21

Wood

IIA

Budzhak

VII

Ki-6821

Grave 22

Wood

IIA

Budzhak

VII

Ki-6822

Grave 22

Human

IA

Budzhak

VII

±45
3775±60
3810±55

IA

Mnogovalikovoi

VIII

3795

VIII

3745

VIII

3780

VIII

3685

3760

2126

bones
Ki-6823

Grave 11

Human
bones

Ki-6824

Grave 15

Human

IA

bones
Ki-6825

Grave 16

Human

Grave 20

Human
bones

2215

±106

Mnogovalikovoi

±50

2118

±60

2166

±45

2046

±79

Pottery
IA

bones
Ki-6826

±60

Pottery

Mnogovalikovoi

±107

Pottery
IA

Mnogovalikovoi

±75

Pottery

of the Late Yamnaya ulture (5 graves) and the Mnogovalikovoi Pottery ulture (4
graves). All measurements were arried out at the 14C laboratory State S ienti
Center of Environmental Radiogeo hemistry of the National A ademy of S ien es
of Ukraine under the supervision of Dr. Nikolay N. Kovalyukh. The dates were
alibrated using the program of B. Weninger [1993℄. The results are shown in Tables
1 and 2.
In aggregate, radio arbon analyses of 27 samples were performed. They ontained human bones (from graves; 18 samples) and animal ones (from the ritual
pla e; 2 samples) as well as wood (from graves; 6 samples) and reed (from a grave;
1 sample). Eleven samples were taken from features of the Usatovo group, 5 from
Kemi-Oba ulture graves, 7 from Budzhak group graves and 4 from the graves of
the Mnogovalikovoi Pottery ulture. A ording to a lassi ation of datings, suggested elsewhere, based on the sample ontents and ontext [Czebreszuk, Szmyt 1998;
2000℄, they belong to lasses IA (21 items) and IIA (6 items), i.e. to the highest lasses in the ategory of samples ontaining short-lived materials (IA) and long-lived
ones (IIA).
From the point of view of the standard error size, the series ontains datings
of medium a ura y. The standard error range is 45-65 radio arbon years with four
datings having errors of 45, 55 and 65 years, ve datings having a deviation of 50
years and ten datings having a deviation of 60 years.
To verify the series, two samples from ea h of six features were sent to radioarbon analysis. In the ases of the ritual pla e and grave no. 6, bones were dated
in both ases (belonging to the same skeleton from grave 6 and the head of a horse
found at the ritual pla e), the samples from graves 17 and 22 ontained separately
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Table 2
Group alibration of dates from the Akkiembetskiy kurgan
Stratigraphi

Cultural unit

Lab. Nos

BC - 2 sigma

BC - 1 sigma

group

I

Usatovo

Ki-6800, 6801

2880-2490

2820-2580

II

Usatovo

Ki-6802, 6803, 6804, 6805

2850-2300

2610-2340

?

Usatovo

Ki-6806, 6807, 6808

2570-2230

2480-2300

III

Usatovo

Ki-6809, 6810

2550-2210

2460-2300

IV

Kemi-Oba

Ki-6811, 6813

2560-2210

2460-2290

V

Kemi-Oba

Ki-6814, 6815

2520-2200

2440-2280

VI

Budzhak

Ki-6816, 6817

2480-2180

2450-2290

VII

Budzhak

Ki-6818, 6819, 6820, 6821, 6822

2450-2030

2340-2100

Mnogovalikovoi

Ki-6823, 6824, 6825, 6826

2360-1920

2220-2000

Usatovo

Ki-6800 { Ki-6810

2850-2260

2610-2310

IV - V

Kemi-Oba

Ki-6811 { Ki-6815

2550-2210

2450-2280

VI - VII

Budzhak

Ki-6816 { Ki-6822

2460-2040

2380-2130

Mnogovalikovoi

Ki-6823 { Ki-6826

2360-1920

2220-2000

VIII

Pottery

I - III

VIII

bones and wood, from grave 1 bones and reed were dated, whereas from grave 7
human bones were dated twi e and reed on e. The datings for di erent samples
from the same feature are similar (see Table 1). Only in one ase (grave 7) was a
dating of a wood sample slightly older than dates pro ured from bone samples.
All in all, the datings show that the investigated pla e was intensively used in
the 3rd millennium BC, in the period from 2759±101 BC to 2046±75 BC, with
the use being espe ially intensive in 2480-2120 BC (we give dating ranges here
at the level of 1 sigma = 68%, for full information see Tables 1 and 2). After
taking into onsideration the dis ussed series of dates, the hronology of individual
taxa ( ultures) looks as follows: Usatovo group - 2610-2310 BC, Kemi-Oba ulture
- 2450-2280 BC, Budzhak group - 2380-2130 BC, Mnogovalikovoi Pottery ulture
- 2290-2060 BC. The unbroken ontinuity of datings and the overlapping of their
hronologi al ranges are learly observable in the ase of the named taxa, whi h may
be eviden e of the temporal proximity of su h ultures as Usatovo and Kemi-Oba,
Kemi-Oba and Budzhak, Budzhak and the Mnogovalikovoi Pottery ulture.
Owing to the surviving strati ation of the kurgan, it is possible to analyze the
ultural-stratigraphi units with a greater a ura y. The datings are related to eight
stratigraphi groups, i.e. omplexes of features of a similar stratigraphi position.
The oldest of those groups (I) is the ritual pla e of an Usatovo group population.
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F i g . 1. Calibration of dates pro ured from the Akkiembetskiy kurgan
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Two dates, obtained by analyzing the skull of a horse, point to 2820-2580 BC (in
this interval, probably to 2815 BC). The same ultural unit is onne ted with the
next two stratigraphi groups: group II (dates from graves 6, 9 and 10) may be
dated to a 2610-2340 BC and group III (graves 23 and 24) to a 2460-2300 BC.
No exa t stratigraphi position was determined in respe t of another Usatovo grave
(no. 7) dated to 2470 BC. Next two stratigraphi groups are formed by graves of
the Kemi-Oba ulture. The older one (group IV; graves 1 and 2) may be dated to
2460-2290 BC, while the younger one (group IV; graves 3 and 12) to 2440-2280 BC.
Also two other groups omprise graves of the Late YC, spe i ally the Budzhak
group. The older of them (VI) is made up of graves 13 and 14, whi h an be jointly
dated to 2450-2290 BC, while the hronology of the younger one (group VII; graves
17, 21 and 22) falls on 2340-2100 BC. The last of the dated stratigraphi groups
(VIII) omprises graves of the Mnogovalikovoi Pottery ulture (no. 11, 15, 16 and
20), whose dates jointly mark out the interval of 2220-2000 BC. A more detailed
hronologi al and stratigraphi analysis will be possible only when all the sour es
are pro essed.
***
As a result of the program mentioned earlier, a series of radio arbon dates was
obtained pra ti ally for the whole ultural sequen e re orded in the Akkiembetskiy
. It should be stressed that it is the rst multi- ultural feature so arefully
examined in the whole of East European steppes. It will be possible to appre iate
in full the undertaken e ort when all the sour es are presented, whi h should not
take long.
kurgan
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PONTIC TRAITS IN THE MATERIALS OF THE KUJAWY
FUNNEL BEAKER CULTURE AND EARLY CORDED WARE
CULTURE | A RADIOCARBON PERSPECTIVE
Kujawy, lying where the drainages of the Vistula and Oder meet (Fig. 1), marks
the western frontier of the zone of dis ernible re eption of the traits of the Ponti
ultural ir le. Ponti traits were re eived there by a hronologi ally long y le of
ultures beginning in the 6th millennium BC and ontinued with a spe ial intensity
by the Funnel Beaker ulture (FBC) (beginning with phase IIIB), the Globular
Apphora ulture (GAC) and the Corded Ware ulture (CWC), i.e. in the Late
Neolithi [Ko±ko 1991℄.
In this paper we shall fo us on FBC and CWC materials, or FBC/CWC ones,
that exhibit the traits in question. The joining of these two taxa here is justi ed by
the state of their development ties in Kujawy [Ko±ko 1997; f. Kurzawa 1999℄. Four
omplexes of traits were sele ted (both settlement and grave ones), in the ase of
whi h the identi ation of Ponti traditions seemed to be parti ularly reliable and
taxonomi ally spe i (Fig. 1). A number of omplexes were disregarded be ause
of less spe i identi ations (geneti and ultural) of their sour es of inspiration.
A. Latkowo, Kujawy-Pomorze Prov., site 5, settlement from phase VA of the FBC
(Fig. 2) [Ko±ko 1990:315; 1996:99, materials under pro essing℄. Res ue ex avations
(by the Dept. of Polish Prehistory, IP UAM) en ompassed a signi ant portion of
the settlement surfa e that had been un overed be ause of a planned industrial
investment. A sele tion of pottery from the layer and oor | of amorphous horizontal outline - of a large feature (semi-dugout ?) was re orded. Within the feature
a large amount of pottery was found and a smaller number of animal bones. Among
the pottery, fragments of a large amphora dominated. On its lip, an ornament of
four lines of impressions of a three-strand ord was re orded together with four
lines of zigzag impressions. Underneath, a pattern with zoomorphi motifs of two
\herds" of deer is visible. The state of vessel preservation does not allow to fully
re onstru t the s ene (Fig. 2).
A stylisti and te hnologi al evaluation of the vessel learly indi ates its ties with
the Radziejów group of the FBC, spe i ally with phase V [Ko±ko 1981℄. A meager
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F i g . 1. Kujawy - lo ation of sour e assemblages displaying Ponti

traits dis ussed in the paper. (a): 1

- Latkowo, site 5; 2 - Opatowi e, site 42; 3 - Krusza Zamkowa, site 3; 4 - Bo»ejewi e, site 8

set of stylisti traits prevents any more detailed ategorization, but allows one to
point to subphase VA. From a sample of animal bones a 14 C date was pro ured:
Gd - 4424:4560±90 BP, i.e. 3225±145 BC. This dating bears out the relationship of
the assemblage with the suggested phase [Ko±ko 1999℄.
The zoomorphi pattern does not nd any analogy in the FBC nor in the related Radziejów group of the Baden ulture (BC) [Ko±ko 1988:103℄. Relatively lose
analogies to this pattern an be found in the Tripolye ulture (TC), where they
are dated to phases BIII-CI/CII [Passek 1949:108; Movsha 1972:16; f. Jastrzbski 1988:55-68℄. A parti ular abundan e of zoomorphi ornaments is found in the
\western" zone of the TC, espe ially in the upper drainages of the Prut, Reut and
Dniester Rivers [e.g. Markevi h 1981; Movsha 1985:234; f. ontrasting \eastern"
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F i g . 2. Latkowo, Kujawy-Pomorze Prov., site 5. Funnel Beaker

ulture sattlement, phase VA

TC: Kruts 1977:62 .℄. As the result of these ndings, it is possible to determine
the following syn hronization of the taxa: FBC (Kujawy) phase VA (Radziejów
group) | TC phases BIII | CI/CII (Zhvaniets group a ording to T.G. Movsha
[1985:232-237℄; f. Zhvaniets | Kuban - Brynzeny type [Jastrzbski 1989:17 ℄).
Opatowi e, Kujawy-Pomorze Prov., site 42, a settlement of phase IVA/B of the
FBC (Fig. 3) [Ko±ko, Szmyt 1993, materials under pro essing℄. The ex avations (by
the Dept. of Polish Prehistory, IP UAM) overed the whole a essible area of the
site. As a result, a small, single-house settlement was unearthed with a signi ant
amount of artifa ts, primarily pottery.
The olle tion of pottery shows traits of a lo al, Lubo«-Papros style, more spei ally of their early development stage [Ko±ko 1987:62-64; Ko±ko, Szmyt 1993:176-177℄. This lassi ation is supported by the presen e | as re essive traits | of
late-Wiórek and M¡twy elements [ f. Cha hlikowski 1994℄. Keeping this in mind, the
feature may be dated to phase IVA/B (or possibly beginnings of IVB) of the FBC,
pla ing it in the late segment of the east-ern group. This hronologi al lassi ation
orresponds to the 14C date of Gd - 2764:4460±80 BP, i.e. 3172±142 BC.
The stylisti traits of the FBC pottery from site Opatowi e 42 may be divided
into three geneti groups, namely lo al Lubo«-Papros patterns, BC and hypotheti al
TC patterns. In the last mentioned ase | whi h is of immediate interest to us here
| what is hie y meant is the use of painted ornaments, in parti ular of bla k wood-tar dye [Langer, Ko±ko 1999℄. As a result of the latest resear h, organi dyes may
be geneti ally asso iated with the drainage of the Upper Tisza when e they must
have been adopted | as substitutes for mineral dyes (?) | by the TC so ieties in
the Upper Dniester area. This geneti identi ation is borne out by the presen e
B.
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F i g . 3. Opatowi e, Kujawy-Pomorze Prov., site 42. Funnel Beaker
A sele tion of pottery. 1 - pottery fragment with bla k dye

ulture settlement, phase IVA/IVB.
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of \Volhynia" raw-material artifa ts in the Opatowi e assemblage [without detailed
identi ation of the bed, f. Konopla 1998℄, resembling TC artifa ts in the manner
of their exe ution.
On the basis of the above observations, the following syn hronization of the taxa
an be proposed: FBC phase IVA/B (eastern group) | TC \late" phase (possibly
C, i.e. domination of the bla k dye).
C. Krusza Zamkowa, Kujawy-Pomorze Prov., site 3, grave (kurgan ?) from phase
A of the CWC (Fig. 4) [Ko±ko 1992℄. During the investigation of a vast settlement
of the Przeworsk ulture (by the Dept. of Polish Prehistory, IP UAM) a single
burial related to the CWC was dis overed (feature 427). In the 100x100x85 m
grave pit a hild had been interred (Infant I) lying \supine with a leg drawn up
verti ally" (? | there are reasons to believe that the orpse was mutilated before
the burial). The de eased wore a ne kla e and a \brassard" pla ed over the left
hand (Fig. 4:2, 3, 6-9). On the grave bottom, to the right of the body, a lay vessel
(Fig. 4:1), two akes made of Balti and ho olate int (Fig. 4:4, 5) and a bone
awl (Fig. 4:10) made from the tibia of a small ruminant were found. The grave
pit was prote ted at its top with a pile of large obblestones. At the ir umferen e
of a hypotheti al mound, in the layer, two vessel fragments, similar te hnologially to the beaker, were unearthed. The vessels were a beaker and a bowl (Fig.
4:11).
The ultural marker of the burial is the type A beaker onsidered to be a
marker of horizon A of the CWC [for a more detailed dis ussion see Ko±ko 1997℄.
The de eased's bones were dated using the radio arbon method and obtaining the
date of Bln - 1812:4395±70 BP, i.e. 2997±101 BC.
While evaluating the pla e of origin of all the omponent traits of the assemblage, its omplex provenien e was stressed. It is a synthesis of many traditions to
be found in the area between the Vistula and Dnieper [Ko±ko 1992:89-94℄. Among
Ponti traits | spe i ally of the Yamnaya ulture (YC) ones | the following an
be named:
{ grave pit form, i.e. a deep ex avation (depth:width=1:1>, taking into a ount the
depth of hernozem humus);
{ equipping the de eased with a ne kla e in luding dog teeth (atypi al for the Ponti
region is the presen e of amber beads as well);
{ \steppe" positioning of the body on its ba k with legs drawn up;
{ prote tion of the grave \pit" with a stone pile and | whi h is highly probable |
a mound.
There are items that ould be added to this list, e.g. traits of the Carpathian
CWC | beaker form [Sveshnikov 1974: Fig. 2, 52, possibly 83℄ or of the late TC
(phase CII) | orded-stamp patterns on the bowl found lose to the grave [ f.
Movsha 1971a℄.
To on lude, it an be reasonably a epted that phase A of the CWC (Kujawy
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F i g . 4. Krusza Zamkowa, Kujawy-Pomorze Prov., site 3. Corded Ware
from grave pit; 11 - from the mound (?) of a hypotheti al

kurgan)

ulture grave, phase A. 1-10 -
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F i g . 5. Bo»ejewi e, Kujawy-Pomorze Prov., site 8. Corded Ware

ulture grave, early phase

version) was syn hronous with the YC and | with lower reliability | with the late
TC, phase CII.
D. Bo»ejewi e, Kujawy-Pomorze Prov., site 8, grave-kurgan from an early phase
of the CWC (Fig. 5) [Ko±ko, Klo hko 1991℄. The investigations (by the Dept. of
Polish Prehistory, IP UAM) fo used on the kurgan whi h was distinguishable on
the surfa e. Underneath the mound, a single burial was re orded hypotheti ally
onne ted with the CWC (feature 32B). In the 245x185x100> m grave pit, a body
of a woman aged 25-30 years had been interred in a slightly exed position and
lying on the left side. The de eased woman wore a diadem made of seven ords
of thin opper pipes (2.7-3.0 mm in diameter) fastened to a tape of fabri or leather. On the body, a semi- omposite bow was pla ed having rst been harred.
In the lling material of the grave pit, about 50 m over the skeleton, there was
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re orded a fragment of \te hnologi ally late" FBC or early CWC pottery [ f. Ko±ko
1989:Fig. 22℄.
The ultural identi ation of the burial raises a number of doubts. There is no
analogy to it in the Central European ultural environment. The sole dire t link
with the s ale of lo al taxa is the pottery fragment found in the lling material of
the grave. It an be onsidered a general lassi ation lue whi h is meaningfully
supplemented by a radio arbon date se ured from the oals of the harred semi- omposite bow. The date, Gd - 888:4140±120 BP, i.e. 2717±153 BC, pla es the
burial at the hronologi al and development level of the CWC. It annot be ex luded, however, that in this ase we deal with a totally exogenous ombination of
ultural traits where the erami marker is a se ondary insertion.
When the geographi al origins of the burial are onsidered, it is absolutely lear
that they must been in the east. Spe i ally, the burial relates to the traditions of the
so ieties of the Ponti steppe or forest-steppe su h as pre-Yamnaya ones (the oldest
ornaments of opper pipes), Yamnaya ones (grave pit form, kurgan-type prote tion
of the grave) or generally \nomadi " ones (semi- omposite bow) [Ko±ko, Klo hko
1987; Ko±ko, Kloko 1991℄. A 14C date prefers the YC fa tor in this register.

CONCLUSIONS
The reported observations suggest a two-level syn hronization in the period of
3225±145-2717±153 BC of the following taxa:
{ FBC, phases IVA/B | VA (Balti zone | Kujawy) = TC, phases CI/CII, mainly
(Ponti zone) and
{ CWC, phase A (Balti zone | Kujawy) = YC, possibly TC, phase CII (Ponti
zone)[see Klo hko, Ko±ko, Szmyt, A Comparative. . . , in this volume℄ .
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Marzena Szmyt
TRIPOLYE TRAITS IN THE MATERIALS OF CENTRAL
(POLISH) GROUP OF THE GLOBULAR AMPHORA
CULTURE | A RADIOCARBON PERSPECTIVE

The question of onta ts between the Globular Amphora ulture (GAC) and
the Tripolye ulture (TC) so ieties has o upied s holars for a long time. They have
mainly fo used, however, on the eastern group of the GAC and the forest-steppe
TC stru tures. The hara ter of relationships between the two units has been assessed in most ases on the unreliable basis of the o-o urren e of the materials of
both ultures on the same sites (espe ially, the presen e of GAC erami s at Tripolye 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 hronization 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 onvining eviden e of the partial ontemporaneity of both ultures and dire t onta ts
between their populations [e.g. Movsha 1985a; Szmyt 1999b℄. Relying on still rather
rare ases of the o-o urren e of GAC and TC traits and the urrent version of
the hronology of both ultures [Videiko, Radio arbon. . . , in this volume℄, one may
justi ably a ept a thesis about (partial?) the ontemporaneity of the GAC and Late
Tripolye groups of phase CII [Movsha 1985a:29℄.
As T.G. Movsha [1985a:28℄ stressed it, between the TC and GAC there had
been no neutral zone. There is no doubt that areas o upied by GAC settlement
in the forest-steppe zone had been earlier, and at least for some time ontemporaneously, 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 life
of people of both ultures [Gimbutas 1991℄. However, to view the relationships
between 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.
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Mu h less attention has been given to the question of the presen e of Tripolye traits within the entral (Polish) group of the GAC. The list of possible
identifying markers was rather short with the most important being vessel ornamentation with two-strand ord impressions. The a eptan e of the hypothesis
about 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 in
the GAC had a similar origin (via the FBC) [Ko±ko 1991b:94, Czebreszuk, Szmyt
1992:116-117℄.
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 of
the entral GAC group. These are vessels with tra es of intentional oloring of the
outer surfa e whi h have been identi ed within the Kujawy GAC agglomeration
[Szmyt 1996a℄.

1.

CATALOGUE OF SOURCES

The sour es urrently onsist of fragments of six vessels re orded at four arhaeologi al sites: Bo»ejewi e 22, Ku zkowo 1, Pie ki 8, and egotki 2. The pottery has been subje ted to physi o hemi al analyses that helped identify dyes and
determine their properties [Langer, Pietrzak 1999; Langer, Szmyt 1999℄. The ontext of ea h nd has been dis ussed in detail in sour e publi ations [Szmyt 1998;
1999a℄.
Bo»ejewi e, Kujawy | Pomorze Prov., site 22, feature A10. In a pit [Szmyt
1999a℄, a belly pottery fragment was re orded. On its outer surfa e, a thin layer
of dark dye was ma ros opi ally identi ed (Fig. 1:a). The burning of the fragment
prevents any assessment of the te hnology used to make it. The dye was subje ted
to 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 saturated hydro arbon groups"℄ whose hara teristi s di ered from those of wood tar or
bituminous materials. Nevertheless, the dye was found to have been obtained \in a
pro ess similar to that in whi h wood tar is obtained and used" [Langer, Pietrzak
1999℄. The dye was treated with high temperature (most probably the te hnology
of \thermal stabilization of the dye layer") [Langer, Pietrzak 1999℄.
Bo»ejewi e, Kujawy | Pomorze Prov., site 22, feature A2. In a pit [Szmyt
1999a℄, a belly pottery fragment was re orded. On its outer surfa e, a thin layer
of reddish-brown substan e was ma ros opi ally identi ed (Fig. 1:b). The vessel
had been made a ording to a formula known as te hnologi al group IIIB1 [Szmyt
A.

B.
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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 2

1996:26-27℄, 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. The
results of physi o hemi al analyses showed the dye to be a mineral substan e made
on the basis of iron oxides \whi h are transformed into a durable red ompound,
Fe2 O3, 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 treatment [Langer, Szmyt 1999℄.
C. Ku zkowo, Kujawy | Pomorze Prov., site 1, feature A136. In the upper portions
of 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 pottery

from 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
from feature A136. 1 - fragment with bla k dye

ulture pottery
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F i g . 4. A. Pie ki Kujawy - Pomorze Prov., site 8. A sele tion of Globular Amphora

ulture pottery

from feature 18. 1 - fragment with red dye; B. egotki, site 2, ex avation B1a. Pottery fragments with
red dye
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[Szmyt 1999a℄, a pottery fragment with a thin layer of bla k dye on its outer surfa e
was found (Fig. 1: ). The vessel had been made a ording to a formula known as
te hnologi al group IIIb1 ( f. item B above). The partially preserved rim of the
vessel belongs to type 1e [Ko±ko 1981:32-33℄, i.e. it has straight walls and an ar hed
top. The dye was identi ed using physi o hemi al analyses to be analogous to that
in the ase of fragment A [Langer, Pietrzak 1999℄.
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 bore
traits of reddish-brown dye (Fig. 1:d). The vessel had been made a ording to a
formula known as te hnologi al group IIIb1 ( f. item B above). Physi o hemi al
analyses on rmed the ma ros opi identi ation of the dye whi h turned out to
be a mineral substan e having similar properties to those in the ase of fragment
B. The only di eren e is the fa t that the bright (beige) ground was purposefully
spread over the gray erami material as an \additional thin layer on the surfa e of
a preliminarily red vessel" [Langer, Szmyt 1999℄.
egotki, Kujawy | Pomorze Prov., site 2, ex avation B1a. In the slopewash overing 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 outer
surfa e, a red substan e was found (Fig. 1:e). The vessel was made a ording to
the formula known as te hnologi al group IIIB2, i.e. with temper of oarse broken 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 of
analogous properties to those in the ase of fragment B [Langer, Szmyt 1999℄. The
dye was spread on a brown ground obtained from a erami material during the
pro ess of ring.
egotki, Kujawy | Pomorze Prov., site 2, ex avation B1a. In the same stratigraphi lo ation as fragment E, remains of another vessel were found. Their outer
surfa e was overed with a red substan e as well (Fig. 1:f). The vessel was made
a ording to formula IIIB1 (see item B above). In this ase, too, physi o hemi al
analyses on rmed the ma ros opi identi ation of the dye whi h was found to
be 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 to
wood tar [Langer, Ko±ko 1986℄, while the latter were based on iron oxides. Being
relatively badly damaged, the olored surfa es prevent identi ation of any ornamentation patterns. What an only be as ertained is the fa t that dyes were used
to olor edge or belly portions of vessels.
D.

E.

F.

218
2.

CHRONOLOGICAL ANALYSIS

The 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 all
the 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 and
A10 and Ku zkowo 1, feature A136) may be related to phase IIb of GAC settlement
a ording to the Kujawy periodization [Szmyt 1996: 34-35℄, one (Pie ki 8, feature
18) to phase IIIa, while the \ ultural layer" from egotki 2 may be asso iated with
phases IIb-IIIa. These hronologi al assessments are borne out and adjusted by a
series of radio arbon datings presented in Table 1.
T a b l e

14

C datings related to GAC features

No.

Lo ality

Feature

Phase

1

ontaining painted pottery. Calibration using Weninger 1993

Type of

Material

Lab. no.

Conv.bp

feature

Cal BC
[Weninger 1993℄

±45
±45
4490±40
4480±40
4420±55
4415±45
4400±50
4385±45
4370±50
4335±40
4305±45
4275±45
4270±30
4230±25
4105±40
4150±45
4030±60

1

Ku zkowo 1

C2

IIb

ritual

bones

Ki-6920

4525

2

Ku zkowo 1

C2

IIb

ritual

bones

Ki-6496

4520

3

Ku zkowo 1

C2

IIb

ritual

bones

Ki-6919

4

Ku zkowo 1

C2

IIb

ritual

bones

Ki-6921

5

Ku zkowo 1

A136

IIb

ritual

bones

Ki-6927

6

Ku zkowo 1

A136

IIb

ritual

bones

Ki-6917

7

Ku zkowo 1

A136

IIb

ritual

bones

Ki-6929

8

Ku zkowo 1

A136

IIb

ritual

bones

Ki-6928

9

Ku zkowo 1

A136

IIb

ritual

bones

Ki-6926

10

Bo»ejewi e 22

F44

IIb

pit

bones

Ki-6913

11

Bo»ejewi e 22

A2

IIb

ritual

bones

Ki-6914

12

Bo»ejewi e 22

A3

IIb

pit

bones

Ki-6912

13

Pie ki 8

16

IIIa

pit

bones

Ki-5681

14

Pie ki 8

13

IIIa

pit

bones

Ki-5680

15

Pie ki 8

18

IIIa

grave

bones

Ki-6513

16

egotki 2

A68

IIIa

pit

bones

Ki-6220

17

egotki 2

A113

IIIa

ritual

bones

Ki-6221

±95
±95
3226±98
3209±106
3010±105
3003±81
2994±76
2977±62
2974±62
2946±53
2929±57
2843±78
2891±37
2819±65
2594±108
2740±101
2539±81
3200
3203

Both features (A2 and A10) are related to the same settlement
phase, identi ed at the site, to whi h three datings refer in luding one from feature
A2 (Table 1). A joint alibration [Weninger 1993℄ of the three datings gives a fully

Bo»ejewi e 22.
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legitimate 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 be
as ribed to the dis ussed pottery fragments.
For the bones of an animal buried at the bottom of feature A136, ve
datings were obtained (Table 1), the joint alibration of whi h sets the time of a
3031 BC (1 interval of 3070-2920 BC) [Szmyt 1999a℄. Be ause the fragment of
painted pottery was found in the deposits overing the feature, the dating annot
be dire tly applied to it. On a ount of the homogenous hara ter of the lling
material, it may be a epted that the grave was lled relatively qui kly. It means
that the dating orresponds to the hronology of the dis ussed fragment or sets
terminus 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 found
approx. 200 m west of it (feature C2). They are also asso iated with phase IIb, but
with its older segment o urring a 3230 BC (1 interval of 3300-3110 BC). This
result was obtained by alibrating four radio arbon datings from feature C2 [Szmyt
1999a℄. In sum, the most probable hronology of the analyzed fragment ts into the
period of 3230-3030 BC.
The bones of a de eased person, pla ed on the bottom of a grave (feature
18) were dated produ ing a date of a 2594±198 BC (2700-2490 BC; Table 1). At
the 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 two
settlement pits (of features 13 and 16) whose joint alibration marks out the time
of a 2886 BC (1 interval of 2890-2760 BC). The fragment of a painted vessel
was re orded in the deposits overing the grave. Hen e, it is most probable that
the date from the grave is terminus ante quem for the fragment, whereas the dates
from settlement features are its terminus post quem. In other words, the hronology
of the fragment lies within the interval of max. 2890-2490 BC (minimum interval:
2760-2700 BC).
In the \ ultural layer", in ex avation B1a, there o urred materials displaying features asso iated with phases IIb and IIIa of the GAC [Szmyt 1999a℄. 14C
dates are available only for two features asso iated with the same phase, namely
IIIa, but with settlement dating to two di erent periods: the older one o urring a
2740±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 presented
here, i.e. the hronology of the fragments should fall on the younger of the named
intervals at the latest.
To sum up all the re ounted investigations, it an be said that the hitherto
re orded manifestations of the use of dyes in the manufa ture of GAC erami s
are related to phases IIb and IIIa, while its absolute hronology overs the period of
max. 3230 (Ku zkowo 1) - 2460 (egotki 2) BC. A more redible, however, seems
to be the interval of 3030-2460 BC. When onsidered separately, the hronologies
Ku zkowo 1.

Pie ki 8.

egotki 2.
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of the use of organi and mineral dyes di er onsiderably. The former have been
identi ed so far only in phase IIb materials (Ku zkowo 1, Bo»ejewi e 22), while
the 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 at
3030- 2900 BC (organi dyes) and 2900-2460 BC (mineral dyes).

CONCLUSION
The origins of the ornamentation type of GAC pottery dis ussed here may be
sought only in the TC ir le. The hronologi al ndings presented above allow us
to syn hronize the manifestations of the use of dyes among the so ieties of the
Kujawy 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 should
fo us on tra ing the transmission routes and me hanisms of this unique te hnology
from Ponti to Balti ommunities. At present, the most plausible hypothesis seems
to be the one about the transmission through the mediation of Volhynia GAC
so ieties [Szmyt 1996; 1999b℄. It must be noted, however, that the hronology of
the oldest manifestations of the use of the pottery painting te hnique in the Kujawy
GAC, set above at a 3030 BC at the latest, pre edes the oldest datings for Volhynia
GAC stru tures [Kadrow, Szmyt 1996; Szmyt 1999b℄. Furthermore, in the materials
of the eastern group of the GAC no tra es of dyes have been found. Therefore, it is
not entirely impossible that the transmission of the dis ussed skills involved Kujawy
FBC so ieties among whom the use of dyes (primarily organi ones) rea hes ba k
to a 3600 BC [Langer, Ko±ko 1992℄. What is more, as it follows from the data ited
in part 2, the tra es of the use of organi dyes are on the whole older (asso iated
ex lusively with phase IIb and dated to a 3030-2900 BC), whereas those of mineral
dyes are younger (are asso iated with phases IIb and IIIa and an be dated to
2900-2460 BC). The question, however, alls for more studies.
***
The experien e so far has indi ated that the te hnologies of spreading dyes on
pottery, 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 these
te hnologies than it was thought before. The ir le of re eption is made still wider
by 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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1.

INTRODUCTION

Dis overed in the early 1970's, the barrows in the southern part of Grzda
Sokalska [Gurba, Wojtanowi z 1974℄ waited until the late 1980's to be systemati ally
ex avated. With the barrows being heavily damaged, the ex avations were learly
of a res ue type [Bagi«ska 1988; Koman, Ma hnik 1993℄. The barrows, numbering
a few dozen and o urring in small groups, most often in pairs 200-300 m apart,
stret h E-W for about 15 km along the rests of loess hillo ks forming (Fig. 1, 2)
the divide between the Hu zwa and Rze zy a Rivers (left tributaries of the Bug).
The surviving height of the barrows is generally from 0.5 to 2.0 m (in forest) with
the diameter os illating between 10 and 30 m. Next to them, there are single large
barrows in this area (whi h must be younger than the Neolithi ) a few meters high
and up to 50 m in diameter at the base [Koman, Ma hnik 1993:41,42; Fig. 1℄. So
far, twenty-four barrows, in various stages of destru tion, have been ex avated. In
most ases their mounds have barely been preserved. Almost all of them turned
out to be kurgans of the Corded Ware ulture (CWC) from di erent phases of its
existen e [Bagi«ska 1998; Koman 1998℄. Some of these kurgans in luded more than
one human burial with most of the burials being pla ed o the kurgan enter or
frequently even at the edge of its mound. They were skeleton inhumations in grave
pits, sometimes of a ni he type. In some better preserved kurgans, a symboli groove
(in two ases a double one), dug into the undisturbed soil, was found underneath
their mounds. The groove en ir led one of the burials, usually the entral one. In
a lear majority of graves, both entrally lo ated and pla ed o enter, there were
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F i g . 1. A general map of single Corded Ware ulture graves and their lusters in the inter uvial area
of the Upper Vistula, Upper Bug and Dniester Rivers: a - lusters and single CWC kurgans, b - lusters
and single at graves of the Kraków-Sandomierz group of the CWC, - lusters and single GAC graves,
d - site of a presumed MDC grave assemblage (Mªodów-Zak¡ ie), e - kurgans with CWC traits from
the late 3rd millennium BC, f - zone separating ompa t ranges of the CWC and GAC, g - dire tions of
movement of ultural traits (movement of shepherds) within the CWC area between the Upper Vistula,
Upper Bug and Dniester, h - dire tions of far-rea hing intrusions into the CWC area between the Upper
Vistula, Upper Bug and Dniester, i - dire tions of the spreading of kurgans with CWC traits in the late
3rd millennium BC, j - main range of the Carpathians and Sudetes, over 500 m above the sea level.
Letters GS stand for Grzda Sokalska.

found numerous grave-goods, in luding omplete vessels. This made it possible to
thoroughly analyze, both typologi ally and stylisti ally, the ultural ontent of the
kurgans. As a result we have obtained eviden e of a great diversity of artifa t forms
as well as of pottery ornament patterns. The patterns have farrea hing analogies
not only within the CWC but also to the Middle Dnieper ulture (MDC). This, as
well as ertain stratigraphi observations and 14C dates are a proof of onsiderable
hronologi al di erentiation between individual kurgans (even neighboring ones) as
well as between graves lo ated within them or nearby.
The CWC kurgans on Grzda Sokalska mark the northern frontier of the ompa t range of the south-eastern bran h of the ulture overing the area lo ated on
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F i g . 2. Kurgans and tra es of Neolithi settlements Funnel Beaker ulture in the southern part of
Grzda Sokalska (Podkarpa ie Prov.): 1 - Corded Ware ulture kurgans, 2 - large kurgans of unknown
hronology, 3 - tra es of Neolithi settlements. The map gives numbers of sites dis ussed in the text with
their aÆliation to a given lo ality shown with a line.

the right bank of the Upper Vistula in the west and the Gniªa Lipa and Bystrzy a
Soªotwinska Rivers in the east (see map). The area also in ludes
regions of the Carpathians with the Ondawa and Labore

ertain foothill

Highlands in the dra-

inage of the Upper Tisa. To the north and east of the area (Fig. 1), there stret hes
a zone of the ompa t range of the Globular Amphora Culture (GAC), for a long
time
o

ontemporaneous with the bran h of the CWC of interest to us here whi h

upied the area between the Upper Vistula, Upper Bug and Dniester [Kadrow,

Szmyt 1993℄.
The fa t that it has been possible in the last de ade to ex avate su h a large
number of CWC

kurgans

on Grzda Sokalska, a

onsiderable number of whi h

have been assigned absolute dates, allows us to investigate this

ulture better and

to study the behavior of its founders in greater detail also in the

ontext of the

spatially distant MDC. This is possible be ause among the ex avated CWC graves
on Grzda Sokalska there are some whi h

ontained pottery with traits more or

less typi al of the latter (i.e. MDC). The MDC is also

ounted among the wide

spe trum of ultures with orded wares [Bu hwaldek 1986a:11, Fig. 1℄.
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2.

GRAVE ASSEMBLAGES FROM GRZDA SOKALSKA WITH MIDDLE
DNIEPER LINKS

Out of about thirty dis overed CWC human burials in the area under dis ussion, six ontained pottery (at least one vessel) with lear Middle Dnieper links. In
addition, two other graves ontained mortar-like beakers that might be a distant
e ho of in uen es oming from that dire tion. Among the former, two burials learly stand out with vessels that have very lose ounterparts, both in respe t of form
and ornament, in MDC pottery. These are graves nos. 2 and 3 dis overed during the
ex avation of a kurgan on site no. 3 at Hubinek in 1997 [Koman 1998℄. Both graves
(Fig. 3:A, B), dug into the undisturbed soil, were lo ated at the original edge of the
mound of the kurgan (Fig. 3:A1). In grave no. 1, lo ated underneath the mound
(however, not exa tly in the enter of the kurgan), there was a re ord number of
seven vessels, onsidering what is typi al of the CWC. All the vessels were typi al
only of the said ulture (Fig. 3C), spe i ally of its late phase with one vessel (Fig.
3:C6) displaying lear resemblan e to GAC amphorae1 .
Interesting Middle Dnieper traits are parti ularly learly visible in one of the
two beakers found in grave no. 2 mentioned before (Fig. 3:B1). The walls of the
beaker are slightly urved inwards while the bottom se tion is rounded and has a
regularly ir ular on avity in the bottom. The upper se tion of the vessel is de orated with three horizontal bands of in ised herringbones with the middle band being
onsiderably wider than the other two. The shape of the beaker bears lear resemblan e to vessels of the same type (being a ertain variety of \hourglass" beakers)
in the MDC, for instan e to a spe imen from grave no. 3 in kurgan no. 1 in Khodosovi hi and even more spe i ally to a spe imen from grave no. 12 in Streli a on
the Upper Dnieper [Artemenko 1967:17, Fig. 4:2, 3℄. A less typi al of this ulture,
although appearing in its assemblages, e.g. in Belynets on the Desna [Artemenko
1987:168, Fig. 12:27℄, is the other spe imen from the grave under dis ussion, i.e. a
beaker of a sinusoid pro le with a strongly protruding belly whose greatest protrusion is in the lower se tion of the vessel (Fig. 3:B2). It di ers from MDC beakers
of this type by the presen e of a marked, slightly on ave bottom, however small,
whereas in its Middle Dnieper ounterparts the bottom is not usually marked, being
rounded or even onvex [Artemenko 1967:87, Fig. 49:6℄.
The other artifa ts from grave no. 2 in Hubinek, i.e. a tetrahedral int elt, heart-shaped arrowhead, retou hed hip, broken ake and a bone pun h (Fig. 3:B3-7),
o urring in the whole ir le of orded ware ultures do not indi ate learly any
1

In addition, within this

features

kurgan (Fig. 3A1), two other features (nos. 5 and 7) were dis

ontaining potsherds of painted

erami s of the Volhynia-Lublin

overed. These are settlement

ulture and the Funnel Beaker

feature no. 7 an unpublished vessel fragment was found (probably of an amphora) de orated in a way
of an older CWC phase. On the edge of the original
most probably belonging to the Mierzanowi e

kurgan

ulture. In

hara teristi

mound two other graves had been pla ed (nos. 4 and 6)

ulture of the Early Bronze Age [Koman 1998:67℄.
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F i g . 3. Hubinek, Podkarpa ie Prov., site 3 (A,B,C - Kurgans), kurgan A, grave no. 3: 1 - kurgan outline,
2 - int, 3, 4 - pottery; kurgan B, grave no. 2: 1, 2 - pottery, 3-5, 7 - int, 6 - bone; kurgan C, grave no.
1: 1-7 - pottery, 8 -stone, 9-11, 15 - int, 12 - lay, 13, 14 - bone. Foll. Koman [1998℄.
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taxonomi unit of the ir le. The same an be said about the hara teristi s of the
burial rite observed in the grave (the de eased is pla ed on his right side in a exed
position, along the SW-NE axis, with the head pointing SW and grave goods pla ed
at his legs and hips) whi h are ommon to at least a few units of the said ir le,
two of them being the CWC between the Upper Vistula, Upper Bug and Dniester
[Ma hnik 1998℄ and a signi ant portion of the MDC [Artemenko 1967:82℄.
In hild grave no. 3 at site 3 in Hubinek, both vessels found there (Fig. 3A3, 4)
bear a striking resemblan e to forms of this type in the MDC. The rst of the two is
a small beaker (Fig. 3A4) similar to the spe imen from grave no. 2 on the same site
(Fig. 3B1), but di ering from the latter in the fa t that the inward indentation of
its walls is moved up, whi h brings it loser to MDC beakers from Syabrovi hi and
Khodosovi hi [Artemenko 1987:167, 168, Fig. 12:32; 13:27℄ or even to a squattier
variety from Ja kowi a ( urrently Dolinka) near Vinnitsa [Bydªowski 1905: Tab.
II, 2℄. Additionally, it is de orated with a ombination of patterns frequent in the
MDC, namely a horizontal in ised herringbone in the upper se tion of the vessel
and a verti al one in its lower se tion separated by a dotted zigzag. Thus, the
patterns over almost the whole surfa e of the vessel, as is the ase in the majority
of beakers of the ulture in question. The other vessel from the said grave is a
beaker (Fig. 3:A3) with almost straight walls that slightly bend in under the rim.
The walls smoothly hange into the bottom whi h is at only in the middle. The
beaker is de orated at the top with a horizontal pattern of a large asual herringbone
and an in omplete row of slanting in isions (Tab. Fig. 3:A3). This form type has
not found yet any a urate ounterparts in CWC assemblages; it refers partially
to some spe imens of the Kawsko type (a small group of nds from the Upper
Dniester) whi h are believed by some authors to be a manifestation of eastern
in uen es, i.e. of the Yamnaya (Pit Grave) ulture (YC) or the MDC [Berniakovi¢
1959; Sveshnikov 1974:33℄. From the latter ones, however, our spe imen di ers
in both the shape of the bottom and in the ornament. Kawsko-type beakers (Fig.
8:25, 26), most probably dating from the Early Bronze Age [Ma hnik 1979℄, have
rounded bottoms and are de orated with horizontal impressions of a thi k ord
at the top. A loser similarity to our spe imen is shown in this respe t by ertain
MDC vessels of this type. What is meant here is, e.g. a beaker from Stretovka
with a attened bottom and a slight narrowing of walls de orated at the top with
a horizontal pattern of an in ised herringbone [Artemenko 1967:28, Fig. 16:2℄. A
pattern of a large, asually in ised herringbone overing only the upper portion of
the vessel, analogous to the spe imen from Hubinek, is en ountered on a small
MDC mug/ up with bulging walls from kurgan no. 5 in Ry»anówka . The third
artifa t from the grave, i.e. the retou hed ake of Volhynia reta eous int (Fig.
3:A2) has no diagnosti traits. To a ertain extent the same an be said about the
arrangement of the skeleton of a four-year-old hild in grave no. 3 (on its side,
2
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The vessel, whi h has not been published yet, is in the

olle tion of the Ar haeologi al Museum in Kraków.
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along the E-W axis, with the head pointing E, exed, with hands bent in elbows
and pointing to the fa e). The arrangement o urs both in the CWC, spe i ally
in the drainage of the Upper Dniester [Sulimirski 1968: Plan 35℄, and in the MDC
[Artemenko 1967:86℄.
In the neighborhood of the kurgan on site 3 in Hubinek, during the ex avation
of whi h two graves numbered 2 and 3 were dis overed, another kurgan was found
known as site 4 [Bagi«ska 1998:70 et all.℄. Under the kurgan's mound, tra es of a
ir ular groove were found and, to all appearan es, a shaft of a ni he grave dug in
it. Within the spa e en ir led by the groove no grave has been found3. However, on
the edge of a laypit, from whi h soil was taken to make the kurgan's mound, a FBC
settlement pit was dis overed (Fig. 4:A1). The ni he grave might have been dug in
the loess undisturbed soil from the shaft utting into the edge of an already existing
4
kurgan mound . Approximately in the middle of the ample
hamber of the ni he
grave (Fig. 4:A2), a man's skeleton lying along the SE-NW axis on its right side with
its legs strongly exed and the head pointing NW was found. In addition, at the
southern wall of the hamber, bones of another individual forming a heap without
any anatomi al order were dis overed. Below the legs of the rst skeleton and at
the same time lose to the other one, at the south-eastern wall of the hamber, two
large amphorae lay. Two beakers (displaying Middle Dnieper traits as we shall see)
were lo ated somewhat further away, behind the ba k of the rst skeleton, on the
level of its legs (Fig. 4:A2, 6, 7). Also behind the skeleton's ba k a stone axe (Fig.
4:A2, 3), two stone elts (Fig. 4:A2, 9, 11) and a sides raper of Volhynia reta eous
int (Fig. 4:A2, 4) were found. Another sides raper of the same material (Fig. 4:A2,
5) lay below the legs, in the proximity of the two amphorae. Next to the toes of the
rst individual, a small bone hisel was found (Fig. 4:A2, 12). At the east wall, a
hip of sandstone and a fragment of pearloyster shell (Margaritifera margaritifera ?)
were dis overed [Bagi«ska 1998:69℄.
Taking into onsideration onsiderable s attering of relatively quite numerous
artifa ts within the grave hamber, it seems that some of them might have belonged
to an older human burial. The bones of the older burial might have been moved
to the SE wall when a new body was interred. Consequently, the artifa ts may not
make up a temporally homogeneous assemblage belonging to one individual. We
are not able, however, to determine whi h of the artifa ts are older and whi h are
younger. On the other hand, a stone axe (Fig. 4:A3) refers ba k to older boat axes
of the CWC, while a lenti ular int elt (Fig. 4:A8) may be an indi ator of a very
late horizon of that ulture, but also, as we shall see, of the MDC. Tetrahedral
stone axes (Fig. 4:A9, 11), whi h are very rare in the inter uvial area of the Upper
Vistula, Upper Bug and Dniester, again would rather refer to the earlier forms of
3

Already before the ex avations, the kurgan had its mound ompletely leveled o by ploughing and showed
damages aused by fox burrows [Bagi«ska 1998:69℄. Consequently, the entral grave may have been ompletely damaged.
4
This is possible under the assumption that the symboli groove marks the original diameter of the kurgan.
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F i g . 4. Hubinek, Podkarpa ie Prov., site 4, kurgan (A): 1 - kurgan outline, 2 - horizontal proje tion
and- ross se tion of the ni he grave, (Arabi numerals on the horizontal proje tion refer to numbers
of artifa ts in the gure.) 3, 9, 11 - stone, 4, 5, 8 - int, 6, 7, 10, 13 - pottery, 12 - bone. Foll. Bagi«ska
1998. Wersz zy a, Lublin Prov., site 30, kurgan (B), grave: 1 - kurgan outline, 2, 3 - int, 4 - pottery.
Foll. Bagi«ska [1990℄.
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the said ultures. Other int artifa ts and the bone hisel do not have any diagnosti
traits in the hronologi al sense.
As far as the pottery is on erned, the two vessels lo ated behind the feet of the
rst skeleton (i.e. the one preserved in the anatomi al order), next to the eastern
wall of the hamber, are beakers (Fig. 4:A6, 7) having a typi al form of lassi \hourglass" beakers of the MDC. Several varieties of these beakers are known in the
said ulture [Artemenko 1964:56, Fig. 18:1; 1967:36, 53, 75, 80, Fig. 25:12; 39:1-4;
44:1, 3, 5, 7-9; 45:2-5, 6; Ma hnik, Pil h 1997:154, Fig. 8:6-10, 13, 15, 16, 18, 20, 28,
30℄, of whi h the most frequent is a squatty, \wasp-waisted" beaker, i.e. strongly
narrowed approximately in the middle of its height or slightly higher [Artemenko
1967:36, Fig. 25:12℄. Its walls are almost straight or slightly onvex in the lower half
while the bottom part is wide and bow-like shaped, the diameter of whi h equals
the diameter of the rim and the vessel height frequently ex eeds both these values.
Sometimes, the bottom is barely marked by a small and regular dent. Beakers of
this variety are usually de orated all over its surfa e, sometimes even in luding the
bottom [Artemenko 1967:96, Fig. 62:9℄, with the upper part of a vessel being overed with horizontal patterns while the lower one being predominantly overed with
horizontal ones, frequently metopi ally arranged [Artemenko 1967:80, Fig. 45:2, 5℄.
Curiously enough, one of the small beakers from the ni he grave in Hubinek (Fig.
4:A6) almost fully ts the des ription of the main variety of \hourglass" beakers
of the MDC given above. It di ers from the latter in that it has a handle and
that its ornament, spe i ally in the upper part of the vessel, is rather simple and
made only with a ord while in a lear majority of its ounterparts the ornament
is made by in ision and s rat hing using rather more ompli ated patterns [Artemenko 1967:53, Fig. 39:4℄. The beaker also la ks a sharp transition between the
upper and the lower part, whi h is learly marked in a majority of MDC beakers
of the variety in question. The transition is quite visible, however, in another, slenderer beaker (Fig. 4:A7) orresponding to a slightly di erent variety of \hourglass"
beakers, i.e. with slightly onvex walls in the lower part of a vessel, represented
in one of the kurgans of the ulture under dis ussion lo ated near Khodosovi hi
[Artemenko 1964:56, Fig. 16℄. On our spe imen, a simple ornament of horizontal
ord impressions overs only the upper part of the vessel, whi h is very rare in its
Middle Dnieper ounterparts.
The two large amphorae (Fig. 4:A10, 13) lying in the SE part of the hamber
of the ni he grave in Hubinek, lose to the heap of human bones found at one of
the hamber walls, are not typi al of the MDC. However, the ornament overing
the upper part of one of them (Fig. 4:A10) and onsisting of dense, horizontally
in ised herringbones is frequently en ountered on di erent types of beakers in
grave assemblages of this ulture. Due to its shape, the amphora must be subsumed
under type IIb (a ording to J. Ma hnik's lassi ation) known, apart from Grzda
Sokalska, from di erent regions of the CWC, in parti ular from Maªopolska loess
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area [Ma hnik 1966℄. The other amphora (Fig. 4:A13), being a variety of the same
type, is related to some spe imens from Germany [Bagi«ska 1988:75,76℄.
The majority of other artifa ts found in the grave have no distin tive hara ter
sin e they are en ountered both in the CWC and MDC. The stone elts, represented
in the grave under dis ussion by two di erent types (Fig. 4:A9, 11), while being
extremely rare in the inter uvial area of the Upper Vistula, Upper Bug and Dniester
and only sporadi ally found in the grave assemblages from the areas on the Middle
and Upper Dnieper [Artemenko 1967:50℄ are a ommon omponent of CWC grave-goods in the Alps-Sudeten Zone [Bu hvaldek 1986a℄.
It is worth mentioning in this ontext that one of the two amphorae (Fig.
4:A13) from the ni he grave on site 4 in Hubinek has ertain analogies in Central
Germany. Whereas MDC graves were very frequently furnished with river mollusk
shells, su h shells have not been found so far in CWC graves between the Upper
Vistula and Dniester [Artemenko 1967:81℄. One su h shell pie e was found in the
dis ussed grave.
For the purpose of analyzing ultural traits, the arrangement of the body in
the ni he grave is of little importan e. The form of ni he grave itself, however,
has not been registered so far in the MDC, whereas in the CWC it o urs not
only in the Kraków-Sandomierz group, of whi h it is quite typi al, [Ma hnik 1966,
Wªodar zak 1998℄, but also in some CWC kurgans on Maªopolska loess highlands,
e.g. in Paªe zni a near Proszowi e [Liguzi«ska-Kruk 1975℄ and ever more often on
Grzda Sokalska .
Summing up the dis ussion of the ni he grave in the kurgan on site 4 in Hubinek, the following an be said. Most probably, we deal here with two human burials
that took pla e some time apart. The skeleton, possibly of a man, preserved in an
anatomi al order and lying in the middle of the grave hamber, would belong to
an individual pla ed se ond in the grave after moving aside the bones remaining of
a human body that was pla ed there earlier and for whi h, in this ase, the grave
hamber had been dug. It seems less probable that the last mentioned body was
pla ed in the grave in the state it was found at the same time as the interment of
the other body (arranged in the position onsistent with the prevailing rite) after it
had been exhumed from another pla e [Bagi«ska 1998:75℄. In any ase, taking into
a ount the fa t that remains of two individuals were found in the grave, it is quite
possible that some grave-goods belonged to one of them while the remaining ones
to the other. A dividing riterion ould be the lo ation of individual obje ts either
loser to the anatomi ally arranged skeleton or to the heap of bones at the SE
wall of the ni he. From this point of view both beakers displaying Middle Dnieper
traits (Fig. 4:A6, 7), the stone axe and two stone elts would belong to the former
while the two amphorae and the int elt to the latter. Adopting, however, the
5
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In the 1998 ex avation season, two other ni he graves, pla ed on the edge of a CWC kurgan, were dis overed

on Grzda Sokalska. Personal

ommuni ation from Wiesªaw Koman M.A. for whi h I am very grateful.
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order of interment of the two individuals suggested above as being more probable,
both amphorae would have to be taken to be older than the beakers, whi h is not
impossible from the typologi al and hronologi al points of view, as is taking all the
four vessels to be ontemporaneous.
In another earth mound on Grzda Sokalska lo ated approx. 4 km to the W of
the kurgans dis ussed above (Fig. 2), namely in kurgan no. 2 on site 2 in the lo ality
named ub ze, a grave was dis overed [Koman 1990℄ in whi h two of the three
vessels found there display Middle Dnieper traits. The grave, designated as no. 2,
was dug into one (inner) of two symboli grooves en ir ling the entral pit (Fig.
5:A1) lo ated underneath the mound of a heavily ploughed-over kurgan. On the
bottom of this grave, a skeleton of an adult individual pla ed on its right side along
the E-W axis was found, with its head pointing W and slightly exed legs, with the
left hand bent in the elbow and pla ed on the hest while the right one was raised
in the dire tion of the fa e [Koman, Ma hnik 1993:44, Fig. 3A℄. At the skeleton's
feet, three vessels were pla ed (Fig. 5:A4-6) in luding the two beakers mentioned
above (Fig. 5:A4, 5). Behind the de eased's ba k, at his knees, a plano- onvex elt
of Volhynia reta eous int (Fig. 5:A2) was lo ated while at the pelvis a bone hisel
(Fig. 5:A3) was dis overed. The rst of the mentioned beakers (Fig. 5:A4) ould be
a variety of slender spe imens of MDC \hourglass" beakers, e.g. from the already
ited graves of this ulture in Strelitsa [Artemenko 1967:95, Fig. 61:3℄, if it were not
for its pointed bottom part ending in a marked, very small and at bottom. This
shape of bottom parts is, however, hara teristi of other, more pot-like vessels in
the MDC [Artemenko 1967:66, 126, Fig. 62:5; 76:14℄, whi h in their ase may be
taken to be a result of an impa t of the Yamnaya ulture6 . A typi al trait of the MDC
is the zone arrangement of ornament on the beaker in question (Fig. 5:A4) stressed
by in ised lines separating the patterns of horizontal in ised herringbones and losed
at the bottom with a band onsisting of a double zigzag being, as it were, a simpli ed
version of the pattern of the s alled interla ed triangles. The other beaker from the
dis ussed grave (Fig. 5:A5), of whi h only the lower half has survived, is learly a
variety of squattier, MDC \hourglass" beakers; it is also zone-de orated but in this
ase with impressions of a thin ord making rather wide horizontal bands (Fig. 5:A5).
This type of de oration while being rather rare in the MDC [Artemenko 1967:75,
Fig. 44:2℄ is typi al of the proto-Mierzanowi e ulture [Kadrow, Ma hnik 1997℄.
The large amphora a ompanying the beakers (Fig. 5:A6) represents a type that is
6
However, one must remember that beakers similar to the dis ussed spe imen from ub ze, however having a
slightly wider bottom and a less bulging lower part, but de orated in a very similar way (patterns of in ised, horizontal
herringbones separated by horizontal bands of grooves), are also known from Jutland [Siemen 1991:92, Fig. 1B11℄.
These similarities, exhibited also by other beaker forms, not to mention type A amphorae [Ma hnik, Pil h 1997: 164℄,
existing between the south S andinavian and south Balti zones, on one part, and the drainage of the Middle and
Upper Dnieper, on the other part, must be related to the fa t that it was from the rst area and a ross the Lowlands
that the oldest CWC traits spread (together with population migrations) towards the Dnieper giving rise to the MDC
or even the Fatyanovo ulture bordering on the MDC in the NE. To this possibility attention was also drawn by Prof.
Aleksander Ko±ko at the annual seminar in Igoªomia in February of 1999.
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quite ommon on Maªopolska loess soils [Wªodar zak 1998:43, Fig. 1℄ and in the
CWC, in parti ular in its earlier hronologi al phases. The plano- onvex elt of an
irregularly lenti ular ross-se tion (Fig. 5:A2) belongs to the type known from both
CWC kurgans (mostly from older ones) and MDC grave assemblages. It does o ur
in the latter ulture, though only in some of its hronologi al phases [Artemenko
1967:43, Fig. 29:4℄. A ompanying the vessels in the dis ussed grave, the bone hisel
(Fig. 5:A3) is an artifa t of an inter ultural hara ter. As far as the form of the grave
is on erned, i.e. the position of the de eased and the arrangement of grave-goods,
although the burial does not di er from some graves in CWC kurgans, espe ially
older ones, it has many traits in ommon with MDC graves. In the latter ulture
we know of graves with a similar arrangement of hands to that in ub ze and with
vessels pla ed at the de eased's feet while the remaining grave-goods (frequently
in luding axes) are deposited behind the skeleton's ba k [Artemenko 1967:81, 83℄.
The stratigraphi situation in kurgan no. 2 on site 2 in ub ze (Fig. 5:A1) seems
to indi ate that grave no. 2 ould have been dug into the edge of already existing
kurgan raised over entrally lo ated grave no. 1 en ir led by at least one internal
groove marking the original base of this rather small barrow. As far as the other
groove is on erned, one may not totally reje t the presumption [Koman 1999:13,
14℄ that it was made after grave no. 2 had been ex avated, hen e before the possible
enlargement of the whole kurgan, i.e. of its mound. In any ase, the entral grave
had to be pla ed in the kurgan earlier than grave no. 2. The entral grave ontained
remains of a heavily damaged skeleton ? oriented along the E-W axis, similarly as it
seems to grave no. 2, and was equipped with three vessels (Fig. 5:B1-3), displaying
traits of a rather early CWC phase, and a tetrahedral int elt (Fig. 5:B4). It is
worth mentioning already here (it shall be dis ussed later) that the stratigraphi
relations of both graves dis ussed above fully agree with absolute dates obtained
for them. Grave no. 2 with vessels displaying traits related to MDC pottery is, in
the light of these dates, younger than the entral grave by at least half a entury
(Table 1).
About 4 km to the W of the dis ussed kurgan in ub ze (Fig. 2), in a heavily
damaged barrow (no. 2) on site 22 (Fig. 5:C) in Nede»ów, two human burials,
lo ated in the enter of the barrow, one over the other, were found [Bagi«ska
1996℄. In the lower grave, oriented E-W, there were found, apart from the remains
of a skeleton of a young individual pla ed, as it seems, on its side in the exed
position [Bagi«ska 1996:63℄, only a at elt with a re tangular ross-se tion (Fig.
5:D2) made of Volhynia halk int and a retou hed ake of the same material (Fig.
5:D1). The upper grave ontained remains of a skeleton, most likely of an adult
man, pla ed on his right side in the exed position with the head pointing W and
the fa e turned S [Bagi«ska 1996:59℄. At the eastern wall of the re tangular grave
hamber, a large amphora was found (Fig. 5:C3) while near the SW orner a int
elt was unearthed (Fig. 5:C9). Slightly further away from it, already lose to the
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Table

1

Spe i ation of radio arbon dates obtained for grave assemblages from the kurgans on Grzda
Sokalska ontaining MDC traits or for features (also mainly graves ones) stratigraphi ally related to
these assemblages.
No.

Site

Lab. No

BP

BC (Calib 3.0.3)

1

Hubinek, site 3, grave 2

Ki-6889

3995±55

1σ 2581-2455 1.0

2

Hubinek, site 3, grave 3

Ki-6890

4070±60

1σ 2855-2820 .16
2662-2635 .12
2627-2550 .43
2549-2491 .29

3

ub ze, site 2, kurgan 2, grave 2

Ki-6298

4160±50

1σ 2872-2852 .12
2824-2800 .13
2777-2713 .37
2708-2657 .28
2641-2623 .10

4

ub ze, site 2, kurgan 2, grave 1

Ki-6297

4210±60

1σ 2888-2858 .19
2816-2693 .78
2677-2668 .04

5

Nede»ów, site 22, kurgan 2, grave 1

Ki-6894

4020±55

1σ 2588-2463 1.0

6

Nede»ów, site 22, kurgan 2, grave 2

Ki-6895

3940±50

1σ 2487-2392 .70
2386-2338 .30

7

ub ze, site 37, grave 3

Ki-6300

4050±55

1σ 2837-2828 .04

8

ub ze, site 37, grave 1

Ki-6299

3920±45

1σ 2464-2392 .62

2618-2472 .96

2387-2337 .38
9

Weresz zy a, site 1, kurgan 1, grave 2

Ki-6301

4305±45

1σ 3016-2995 .15

Weresz zy a, site 30, feature 3

Ki-6891

4125±50

1σ 2863-2810 .30

2926-2879 .85
10

2746-2725 .11
2698-2589 .59

N wall of the grave, a small beaker was dis overed while the remaining obje ts, i.e.
another elt (Fig. 5:C5), a retou hed ake tool and other int goods (Fig. 5:C5-8,
10, 11), were found in the NE orner [Bagi«ska 1996:61℄. Whereas one of the two
vessels found in the grave, namely the amphora, shows ertain analogies to the
amphorae of the late (III) phase of the CWC in Bohemia [Bu hvaldek, Koute ky
1970:110, Fig. 49:1; Tab. II), in the other one a lear impa t of the MDC an be
dete ted. What is primarily meant here is not the form itself of this ower-pot-like beaker, although a ertain analogy to it is supplied by a spe imen with two
symmetri al handles from Gre haniki on the Middle Dnieper [Artemenko 1967:75,
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F i g . 5. ub ze, Lublin Prov., site 2, kurgan no. 2 (A, B - graves): A - grave no. 2: 1 - kurgan outline,
2 - int, 3 - bone, 4-6 - pottery; B - grave no. 1: 1-3 pottery, 4 - int. Foll. Koman, Ma hnik [1993℄. Nede»ów, Lublin Prov., site 22, kurgan 2 (C, D - graves): C - grave no. 1: 1 - kurgan outline, 2 - kurgan
ross-se tion, 3, 4 - pottery, 5-11 - int; D - grave no. 2: 1, 2 - int. Foll. Bagi«ska [1996℄.
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Fig. 44:2℄, but rather an ornament typi al of this ulture overing the whole surfa e
of the vessel and onsisting of horizontal herringbone patterns (on the top part of
the vessel) as well as verti al ones and a zigzag losing it from below (Fig. 5:C4). Of
parti ular importan e is the pattern of a double, verti al herringbone whi h is one
of the de orative traits of MDC beakers. However, on the last mentioned vessels it
usually o urs in a more developed form in orporating verti al lines in the middle
[Artemenko 1967:27, 96, Fig. 14:3; 62:9℄. The int artifa ts from the dis ussed grave
are of more inter- ultural hara ter. The same an be said of the form of the grave
itself, its orientation and the arrangement of the skeleton [Bagi«ska 1996:61, Fig. 3℄.
The modest grave-goods found in the lower grave (no. 2) onsisting of a tetrahedral int elt (Fig. 5:D2) and a int tool (Fig. 5:D1) of the same Volhynia
raw-material do not have any distin tive traits and may ome from, despite the fa t
of their earlier pla ement in the kurgan than the upper grave no. 1, the same hronologi al phase of the CWC. This may be on rmed, as we shall see below, by the
absolute dating of both burials.
Only a distant analogy, from the typologi al point of view, to the \hourglass"
MDC beakers may be mortarpot-like spe imens from graves dis overed in another
two kurgans on Grzda Sokalska, i.e. on sites 1 and 30 in Wersz zy a [Bagi«ska
1990; 1997℄. The kurgans were lo ated in the spa e between the barrow in Nede»ów
and the already dis ussed kurgans from ub ze (Fig. 2). The small beaker from the
rst of these sites (Fig. 6:A4), almost ompletely overed with a ompa t pattern
of horizontal in ised herringbones, was found in grave no. 1 oriented E-W and
en ir led by a symboli groove [Bagi«ska 1997:50 .℄. In the eastern part of this
grave poorly preserved leg bones were found while the grave-goods (in luding the
beaker) were lo ated in its western and entral parts [Bagi«ska 1997:50℄. Besides
the beaker, the grave-goods omprised a small unde orated amphora of the \older
type" (Fig. 6:A5), a stone axe (Fig. 6:A2) of type VI (a ording to J. Ma hnik's
lassi ation) and a broken ake of Volhynia halk int (Fig. 6:A3). Three other
graves were dis overed in this barrow, of whi h one, i.e. grave no. 2, was pla ed
under the mound, lose to the enter of its apex that was preserved until the beginning of ex avations (Fig. 6:A1). The grave, oriented also along the E-W axis,
was, in the opinion of the dis overer of this kurgan, dug into the groove en ir ling
grave no. 1 [Bagi«ska 1997:50℄. The grave-goods of the de eased, of whom only
few bones have survived, omprised a small slender beaker (Fig. 6:B1) nding an
analogy to its ornament form in some spe imens from Germany [Bagi«ska 1997:51℄,
a large amphora with two handles (Fig. 6:B2) of the type of the so- alled Central
European horizon [Ma hnik 1979:342 .℄ and a boat axe (Fig. 6:B3) reminis ent of
spe imens subsumed by K. Struve [1955℄ under type A. A ru ial issue (to whi h
we shall return) is the very early dating of the other grave whi h supposedly is
stratigraphi ally younger than grave no. 1 with the mortar-like beaker [Bagi«ska
1997:50℄. The remaining two features, designated by the dis overer of the kurgan
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in question as graves no. 3 and 4 [Bagi«ska 1997:50℄, due to their modest artifa t
inventory (Fig. 6:C, D) annot ontribute mu h to this dis ussion. The rst of them
(grave no. 3), lo ated on the southern edge of the kurgan mound, ontained ne
remains of two human skeletons, as it seems, a bone pendant (Fig. 6:C1) and a ring
made of round-se tion wire (Bagi«ska 1997:50). The other one, grave no. 4, is a
small oval feature dug into the groove en ir ling grave no. 1. Inside, three human
vertebrae and a tetrahedral elt made of Volhynia reta eous int (Fig. 6:D1) were
found. The elt was dis overed lying partially in the ontents (?) of the groove.
On the other site in Wersz zy a (site 30), in a kurgan seriously disturbed by
many dug-ins, in luding modern ones, and with almost ompletely attened mound
(Fig. 4:B1), a symboli groove was dete ted that must have on e en ir led a totally
damaged entral burial [Bagi«ska 1990:20 .℄. Into the groove, a grave was dug in,
oriented along the ENE-WSW axis, ontaining poorly preserved bones of a human
skeleton. Inside, besides two int artifa ts (Fig. 4:B2, 3), a ower-pot-like beaker was
found (Fig. 4:B4). The beaker has a strongly widened bottom part and is ompletely
overed - from the lip rim to the bottom edge - with in ised lines making haoti
patterns of large horizontal herringbones (Fig. 4:B4). They resemble somewhat
the ornament on the already ited MDC beaker from kurgan no. 55 in Ja howi a
[Bydªowski 1905, Tab. II 2℄.
Among di erent features dis overed within the ar haeologi al ex avation enompassing the dis ussed kurgan and its immediate surroundings, a trapezoidal pit,
later designated as no. 3, was exposed. It was lo ated outside the original range of
the mound (Fig. 4:B1) and ontained a large pile of animal bones, mostly attle's
[Bagi«ska 1990:23℄. The feature was dated using the radio arbon method, whi h
shall be dis ussed below. However, there are no data to determine its relation,
in luding temporal one, to the above dis ussed grave and groove. It ould have
pre eded the raising of the barrow over the presumed (not surviving) entral grave,
surrounded by the groove or it ould have been ontemporaneous to or younger
than the grave.
Finally, to omplete the review of the assemblages ontaining MDC traits on
Grzda Sokalska one must mention grave no. 3 in the kurgan on site 37 in ub ze
(Fig. 2). The grave, 14C dated, must have been pla ed on the edge of the barrow
(Fig. 7:A1) and ontained bones of two or three individuals forming a pile 90 m
in diameter. Among them there were items that must have been grave-goods (Fig.
7:C1-5), namely: a beaker (Fig. 7:C5), int implement (Fig. 7:C1), opper ring made
of attened wire with overlapping ends (Fig. 7:C2) and two bone pendants (Fig.
7:C3, 4) [Bagi«ska 1997:45℄. The beaker has a slightly marked protrusion (relief
strip) and is de orated with dense, horizontal and in ised herringbones on its upper
part (Fig. 7:C5). What strikes the viewer is the disproportionately small bottom of
this artifa t, whi h may be, together with the whole form and ornament, a ertain
analogy to some MDC vessels [Bereza«ska 1971:168, Fig. 12:24, 27℄.
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F i g . 6. Wersz zy a, Lublin Prov., site 1, kurgan (A, B, C, D, - graves): A - grave no. 1: 1 - kurgan
outline, 2 -stone, 3 - int, 4-5 - pottery; B - grave no. 2: 1, 2 - pottery, 3 - stone; C - grave no. 3: 1 bone; D - grave no. 4: 1 - int. Foll. Bagi«ska [1997℄.
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F i g . 7. ub ze, Lublin Prov., site 37, kurgan (A, B, C, - graves): A - grave no. 1: 1 - kurgan outline, 2
- pottery, 3 - stone, 4-6 - opper, 7, 8 - int; B - grave no. 2: 1, 2 - pottery; C - grave no. 3: 1 - int, 2 opper, 3, 4 - bone, 5 - pottery. Foll. Bagi«ska [1997℄.
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In this ontext, of ertain importan e may be the opper ring of hammered-out
wire found in the dis ussed grave. Ornaments in the form of simple rings are known
from some, mostly younger, CWC graves [Kempisty 1978:73, Fig. 88; 1982:68℄, but
are made of wire of round ross-se tion and only their ends are attened. In the
MDC, however, ornaments are often en ountered, as for instan e in Strelitsa or in a
lo ality alled Proletariat, that are made of ompletely beaten-out wire [Artemenko
1967:37, 38, Fig. 26:1; 27:1℄.
In the dis ussed kurgan, the mound of whi h has been ompletely attened,
no entral grave has been found. None of the two remaining human burials an
be taken to be one. The most entrally lo ated grave no. 1 (Fig. 7:A1), dated by
the radio arbon method, belongs to the proto-Mierzanowi e ulture while the other
(Fig. 7:A2-8), lo ated learly o - enter, was a ni he grave ontaining two vessels
(Fig. 7:B1, 2) and dating, as it seems, to a rather late CWC phase.

3.

CATEGORIES OF GRAVE ASSEMBLAGES DISPLAYING A MIDDLE
DNIEPER CULTURE TRAITS ON GRZDA SOKALSKA

From the above review of the grave assemblages on Grzda Sokalska, whi h
to a lesser or greater degree display Middle Dnieper traits, we an see that the
assemblages an be divided into three ategories. The rst ategory omprises two
assemblages from graves no. 2 and 3 in the kurgan on site 3 in Hubinek (Fig. 3:A,
B). In this ategory all vessels do not di er radi ally, either in form or ornament,
from MDC pottery. The se ond ategory is made up of three burials, i.e. grave no.
2 in kurgan no. 2 on site 2 in ub ze (Fig. 5:A), grave no. 1 in kurgan no. 2 on
site 22 in Nede»ów and the grave on site 4 in Hubinek (Fig. 4:A), in whi h beakers
of de nite Middle Dnieper traits o ur together with vessels typi al of the CWC.
Finally, the third ategory in ludes also three assemblages, i.e. grave no. 1 in the
kurgan on site 1 in Wersz zy a, the grave on site 30 in the same lo ality (Fig. 4:B)
and grave no. 3 in the kurgan on site 37 in ub ze (Fig. 7:C) in whi h the mortar-like
beakers (Fig. 4:B4; 6:A4) and the sinusoid-pro le beaker (Fig. 7:C5) were found.
The last ategory only vaguely reminds us of the MDC pottery.
It has been found that in the ase of the rst two ategories, the graves from
whi h the assemblages ome annot have been entral graves or, in any ase, the
oldest in a given kurgan. At times, as in the ase of graves no. 2 and 3 on site 3 in
Hubinek, they were a tually pla ed on its border (Fig. 3:A1). The same ertainly
applies to another two assemblages, i.e. grave no. 3 in the kurgan on site 37 in
ub ze (Fig. 7:A1) and the grave in the kurgan on site 30 in Wersz zy a (Fig. 4:B1)
in luded in the third ategory. An ex eption would be the assemblage from grave
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F i g . 8. Typology of vessel forms exhibiting Middle Dnieper ulture traits to a various degree from the
inter uvial area of the Upper Vistula, Upper Bug and Dniester: 1-3 - Mªodów-Zak¡ ie near Luba zów,
4-5 - Hubinek, site 4 (Grzda Sokalska), 6, 15 - ub ze, site 2 (Grzda Sokalska), 7, 8, 18, 24 - Hubinek,
site 3 (Grzda Sokalska), 9 - Nede»ów, site 22 (Grzda Sokalska), 10 - ukawi a near Narol, 11 - Side
near Sambor, 12 - Wersz zy a, site 1 (Grzda Sokalska), 13 - Wola Wgierska near Przemy±l, 14 - Krylos
near Hali h, 16 - Koªokolin near Rohatyn, 17 - ub ze, site 37 (Grzda Sokalska), 19, 20 - Komarov near
Hali h, 21, 23 - Koniusza near Kraków, 22 - Kobiela near Opatowie , 25, 26 - Kawsko near Drohobi h.

no. 1 in the kurgan on site 1 in Wersz zy a if it was a epted following I. Bagi«ska
[1997℄ that the surrounding groove did a tually mark the original base of the whole
kurgan, whi h raises ertain justi ed doubts as we shall see below.
From the typologi al point of view, vessels having lear CWC traits and o-o urring with those displaying MDC analogies in assemblages in luded in the
se ond ategory represent rather the younger phases of the former ulture. There
is no ontradi tion between ategorizing them in this way and other a ompanying
artifa t ategories. This remark an be autiously applied also to the assemblages
of the third ategory7.
7
Caution of this remark is absolutely justi ed in the ase of grave no. 1 on site 1 in Wersz zy a be ause the
amphora a ompanying the beaker (Fig. 6:A5) represents a type believed to be quite early in the CWC [Ma hnik
1966:12, Tab. XXIV 4a℄.
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4.

GRAVE ASSEMBLAGES CONTAINING MIDDLE DBIEPER CULTURE
TRAITS ON GRZDA SOKALSKA IN THE LIGHT OF

14

C DATES

In the C Laboratory of the National A ademy of S ien e of Ukraine in Kiev,
absolute dates for thirteen features, in luding twelve human burials from the ex avated kurgans on Grzda Sokalska, have been obtained from bones by the C
method. In this series, eleven dates oin ide with expe tations, in one ase (grave
no. 2 in kurgan no. 1 on site 1 in Wersz zy a) a slightly older date than expe ted
has been obtained, whereas in another ase (grave no. 2 of the late Mierzanowi e
Culture (MC) on site 25 in Nede»ów [Bagi«ska 1992℄ a date onsiderably departing
from the re orded hronology of that ulture has been pro ured [Kadrow, Ma hnik
1997℄ . Out of eight grave assemblages showing Middle Dnieper traits, ve have
been assigned absolute dates, in luding both pla ed by us in the rst ategory, two
out of the three belonging to the se ond ategory and one of the three in luded
in the third ategory. This is already a suÆ ient number making it possible to determine the approximate time of depositing these assemblages on Grzda Sokalska
and, onsequently, to de ne their pla e in the general CWC hronology in the area
between the Upper Vistula, Upper Bug and Dniester Rivers.
Already at the rst glan e one an see (Fig. 9-18) that there are no major time
di eren es between individual assemblages with Middle Dnieper traits belonging to
all three ategories. Both assemblages of the rst ategory (Fig. 3:A, B) an be safely
dated to the period between 2600-2500 BC with one of them, i.e. grave no. 3 on site
3 in Hubinek (Fig. 3:A), probably having been deposited loser to the lower (older)
limit of the time interval or even slightly pre eding it. Another perfe t t into this
interval is s ored by one of the two assemblages, i.e. grave no. 1 in kurgan no. 2 on
site 22 in Nede»ów (Fig. 5:C) assigned by us to the se ond ategory as well as the
only dated assemblage of the third ategory, i.e. grave no. 3 on site 37 in ub ze
(Fig. 7:C). Hen e, we already have four assemblages of di erent ategory originating
roughly from the same time horizon. Any hronologi al di eren es between them
ould not have been longer than a few dozen years or even less. Only one assemblage
of the se ond ategory, i.e. grave no. 2 in kurgan no. 2 on site 2 in ub ze (Fig.
5:A), has been assigned a BP date older by a 100 years than the above-mentioned
assemblages. Taking into onsideration, however, the hara ter of the bar graph
(produ ed by the OxCal program) o ering a wide legitimate hoi e of the moment
of the origins of this deposit, it is absolutely a eptable that they took pla e in a
2650 BC (Fig. 13). This date would be lose to the lower limit of the hronologi al
interval adopted for other assemblages exhibiting Middle Dnieper traits and already
dated by the radio arbon method. A ertain orroboration of the date is o ered
14
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orresponds to the dating by the radio arbon method of the whole
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by the presen e in this assemblage of a small beaker de orated with horizontal
bands of multiple impressions of a thin ord (Fig. 5:A5) in a manner typi al of the
proto-MC [Kadrow, Ma hnik 1997:18℄.
The absen e of an absolute date for the \third" assemblage, i.e. the ni he grave
in the kurgan on site 4 in Hubinek (Fig. 4:A) lassi ed under the se ond ategory,
makes it diÆ ult to determine its hronology. Nevertheless, relying on the amphora
found in it and similar in shape (Tab. 4:A13) to that from the above-named grave in
ub ze (Fig. 5:A6), taking also into a ount its ornament nding ertain analogies
in younger CWC graves in Germany, it an be a epted that this \assemblage" is
roughly ontemporaneous with the latter one9 .
In a similar situation as the ni he grave in the kurgan on site 4 in Hubinek, one
may nd two assemblages of the third ategory, i.e. the grave on site 30 in Werszzy a (Fig. 4:B) and grave no. 2 on site 1 (Fig. 6:A) in the same lo ality, that do
not have absolute dates. The mortarpot-like beakers found in both graves are believed, as it has already been mentioned, to be vessels typi al of rather younger CWC
phases. This is on rmed by a re ently obtained date from 3920±80 BP to ? for a
grave lo ated underneath a kurgan in Wola Wgierska on the Dynów Upland from
whi h omes a mortarpot-like beaker of the same type as the dis ussed spe imens
from Grzda Sokalska [Ma hnik, Sosnowska 1998:11, Fig. 11a℄. Therefore, the interpretation of the stratigraphi arrangement in the kurgan on site 1 in Wersz zy a
(Fig. 6:A1) seems to be unreliable. Under this interpretation, grave no. 1 ontaining
the same beaker would have to be older than grave no. 2, dated to 4305±45 BP,
dug into the groove en ir ling the rst grave. At least this is what follows from a
drawing published by J. Bagi«ska [1997:47, Fig. 2B℄. Considering the fa t that the
date of grave no. 2 is among the oldest in the CWC in Europe, we would have to
a ept in su h a ase that grave no. 1 with a mortarpot-like beaker is even older,
whi h is untenable vis-a-vis our urrent knowledge of this ulture. Thus, we deal
here either with an error in the dating of grave no. 2 or with a wrong interpretation
of the sequen e of pla ing these two burials in the kurgan. If we a epted a di erent
sequen e, namely that the symboli groove ir ums ribing grave no. 1 was dug later
than grave no. 2 - su h ases are frequent in the MDC [Artemenko 1967:81℄ or
even in the CWC [Ma hnik 1966:343℄ - then the 14C date obtained for the latter
ould at least approximately re e t its a tual hronology. In this ase, however, one
would need to prove that it is the groove that was dug into the ontents of grave no.
2 and not vi e versa as the investigator of the kurgan believes. In this situation, to
attempt to determine the time of depositing both assemblages of the third ategory
with mortarpot-like beakers one would rather need to take into a ount the urrent
knowledge on the hronology of this vessel form within the CWC supported by the
latest absolute dating from Wola Wgierska. The dating seems to indi ate to a still
9

If it was also a

epted that both beakers with Middle Dnieper traits (Fig. 4:A6, 7) found in the grave were part

of grave-goods buried together with the de eased after moving aside the bones of a person pla ed in the ni he earlier,
to whom both amphorae belonged, it would

ipso fa to mean

that the beakers were younger than the amphorae.
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F i g . 9. Hubinek, Podkarpa ie Prov., site 3,

kurgan,

grave no. 3, bar graph of

alibrated radio arbon

grave no. 2, bar graph of

alibrated radio arbon

dates (foll. OxCal).

F i g . 10. Hubinek, Podkarpa ie Prov., site 3,
dates (foll. OxCal).

kurgan,
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F i g . 11. ub ze, Lublin Prov., site 2,

kurgan

no. 1, grave no. 1, bar graph of

alibrated radio arbon

kurgan

no. 2, grave no. 2, bar graph of

alibrated radio arbon

dates (foll. OxCal).

F i g . 12. ub ze, Lublin Prov., site 2,
dates (foll. OxCal).
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F i g . 13. Nede»ów, Lublin Prov., site 22,

kurgan no.

2, grave no. 1, bar graph of alibrated radio arbon

kurgan no.

2, grave no. 2, bar graph of alibrated radio arbon

dates (foll. OxCal).

F i g . 14. Nede»ów, Lublin Prov., site 22,
dates (foll. OxCal).
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F i g . 15. ub ze, Lublin Prov., site 37,

kurgan,

ni he grave no. 3, bar graph of

kurgan,

grave no. 1, bar graph of

alibrated radio arbon

dates (foll. OxCal).

F i g . 16. ub ze, Lublin Prov., site 37,
(foll. OxCal).

alibrated radio arbon dates
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F i g . 17. Wersz zy a, Lublin Prov., site 1,

kurgan no. 1, grave no.

2, bar graph of alibrated radio arbon

dates (foll. OxCal).

F i g . 18. Wersz zy a, Lublin Prov., site 30,
(foll. OxCal).

kurgan,

pit no. 3, bar graph of

alibrated radio arbon dates
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later period ( a 2400 BC) from the upper limit of the time interval (2600-2500 BC)
set by the 14C dates obtained for the assemblages with Middle Dnieper traits on
Grzda Sokalska.10.
A general on lusion that omes to mind after making the above analyti al
review of dates referring to pertinent grave assemblages and after analyzing their
stratigraphi positions in the ex avated kurgans is that the Middle Dnieper traits
ontained in them should be syn hronized with the relatively late period of the
CWC development extending not earlier than the very de line of the rst half
of the 3rd millennium BC in the area between the Upper Vistula, Upper Bug
and Dniester Rivers. Consequently, it would be the period of a fully developed
Kraków-Sandomierz group of the CWC on the loess soils of the Maªopolska Uplands
[Wªodar zak 1998:38, Fig. 3℄ and most probably it would oin ide with phase IIIa

or even the beginning of phase IIIb of that ulture in Moravia [Sebela
1991℄.

5.

OTHER ASSEMBLAGES IN THE AREA BETWEEN THE UPPER VISTULA,

UPPER BUG AND DNIESTER RIVERS CONTAINING MIDDLE DNIEPER TRAITS

The graves on Grzda Sokalska are not the only ones ontaining Middle Dnieper traits in the vast inter uvial area. Quite re ently, an assemblage of artifa ts,
most likely grave ones, has been dis overed in Mªodów-Zak¡ ie near Luba zów
[Ma hnik, Pil h 1997℄ whi h in ludes three lassi MDC hourglass beakers [Ma hnik, Pil h 1997:148, Phot. 1℄ displaying te hnologi al hara teristi s typi al of the
pottery of that very ulture. The vessels and a ompanying obje ts, i.e. a large stone
boat-shape axe, a int elt with an irregular lenti ular ross-se tion, heart-shaped
bow arrowheads and other artifa ts made of the same raw-material leave no doubt that the assemblage was deposited by MDC people far away from their home
territory (Fig. 1). A detailed stylisti analysis of the vessels, espe ially of the large
beaker [Ma hnik, Pil h 1997:146, Fig. 2℄, seems rather to indi ate to a possibility of
relating this deposit to a quite early period of CWC existen e in this area [Ma hnik, Pil h 1997:156-159℄. Thus, it would ome earlier, or even mu h earlier, than
the Middle Dnieper assemblages on Grzda Sokalska, in luding those assigned by
us to the rst and se ond ategories. Besides, it shows \purer" MDC traits (with
respe t to form, ornamentation and te hnology) than the latter, not to mention the
vessels from the assemblages of the third ategory. It is so far the only assemblage
of its kind in the area in question, beyond the ompa t range of the MDC. In the
10
Also a late 14 C date, namely 1850±100 b (later than the grave in kurgan 1 in Wola Wgierska), was assigned
to grave K in ukawi a near Narol in Rozto ze [Ma hnik 1966℄ ontaining a \ ower-pot" beaker of ertain MDC
reminis en es [Ma hnik,  ibior 1991:54, Fig. 6:3a℄. The a ura y of this date, however, should be treated with aution
be ause it was obtained very early in Berlin without appropriate do umentation.
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area, however, several grave assemblages, in luding pottery exhibiting to a variable
degree Middle Dnieper traits, are known. They have been inventoried and brie y
hara terized while working on the already mentioned deposit in Mªodów-Zak¡ ie
[Ma hnik, Pil h 1997:159-164℄. We an see among them spe imens that are very
similar in shape and ornament to respe tive MDC forms as well as vessels ( ower-pot beakers) whi h are only reminis ent of the MDC impa t in the western
dire tion (Fig. 8). Among the former ones the most important are: an \hourglass"
beaker from a grave pla ed se ondarily in a kurgan in Kryªos near Hali h [Sulimirski
1968:135, 136, Fig. 11:15; Sveshnikov 1974:44, Fig. 9:21℄, two wide-ori e beakers
from kurgans in nearby Komarov [Sveshnikov 1974:44, Fig. 9:1, 5; Ma hnik, Pil h
1997:160, Fig. 9: 4, 5℄, a small beaker from a side grave in kurgan II in Koªokolin
near Rohatyn [Sulimirski 1968:141, Plate 7:7; Ma hnik, Pil h 1997:160, Fig. 9:24℄,
two beakers from feature no. 11 (possibly a grave) in Koniusza near Kraków [Tunia
1979;70, Fig. 18a, b℄ and a beaker from a grave in Kobiela near Opatowie [ ibior
1990:143, Fig. 1a℄. Together with the last mentioned item, a boat-shape axe of an
older type was found [ ibior 1990:144, Fig. 2a℄, whi h may indi ate a quite early
origin of that burial. Vessels with hardly legible Middle Dnieper traits in lude, as we
already know, \ ower-pot" beakers narrowed at the top and having wide bottoms
preserved inta t in kurgan K in ukawi a near Narol, in graves ( at?) in Nowosióªki
near Przemy±l and Side near Sambor [Ma hnik, Pil h 1997:160, Fig. 9:6, 10, 15℄.
Out of these arti ats, only the beaker from ukawi a is ornamented in a manner
similar to the patterns prevailing in the MDC [Ma hnik 1966: Tab. XXIV 2a℄.
As of today we do not have any ertain premises for a urate dating of the
majority of the listed nds exhibiting Middle Dnieper traits and originating in pla es
other than Grzda Sokalska in the inter uvial area under dis ussion. All we an say
is that, save the deposit from Mªodów, the degree of their similarity to the Middle
Dnieper pottery is omparable to that whi h we observed in the assemblages espe ially of the se ond and third ategories - on Grzda Sokalska. What is more,
some of these nds (Kryªos and possibly Koniusza, too) were, as was the ase on
Grzda Sokalska, pla ed within CWC kurgans that had been raised earlier or in
their immediate vi inity. Hen e, it may be a epted that also a majority of these
nds t into the hronologi al limits set on the basis of 14C dates referring to the
assemblages displaying Middle Dnieper traits on Grzda Sokalska. Consequently,
this would mean 2600- 2500 BC.11 . However, this would not apply to a lassi ally
Middle-Dnieper assemblage from Mªodów (Fig. 8:1-3) whi h must be older from
the lower limit of that time interval. It may also be older, but with mu h lower
ertainty, than the above-mentioned nds from Kobiela and Koniusza.

11
Ex ept for \ ower-pot" beakers whi h in most ases seem to ome from (as it is suggested by the
relating to the barrow in Wola Wgierska and the grave in ukawi a) a still later period.
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6.

CONCLUSIONS

As we have seen the grave assemblage from Mªodów is undoubtedly an in idental o urren e in the inter uvial area. Therefore, it must be onsidered a result
of a single intrusion into the area ontrolled by CWC so ieties (Fig. 1). Its in idental hara ter follows from the existen e of a wide zone separating the territories of
the ompa t range of the CWC and MDC (on their south ank) and o upied by a
GAC people [Sveshnikov 1983℄. It must have been a signi ant barrier preventing
any dire t onta t a ross the upland zone of the inter uvial area of the Middle
Dnieper and the Upper Dniester Rivers between the rst two ultures, after all
so geneti ally lose to one another. . The signi an e of the barrier must have
de lined together with the weakening of the GAC settlement, its disintegration and
omplete disappearan e from the areas lying to the east of Gniªa Lipa (western part
of Podolia). Judging by a long series of dates obtained for the GAC in Volhynia
and Podolia [Kadrow, Szmyt 1996b; Szmyt 1998℄, its lifetime was drawing to an end
beginning with the middle of the 3rd millennium BC. Thus, we have here a striking
oin iden e between the C dates on erning the dis ussed assemblages exhibiting
Middle Dnieper traits on Grzda Sokalska and a majority of su h assemblages from
the late period of the GAC in Volhynia and Podolia [Szmyt 1998:228, 229℄.
It follows that a lear intensi ation of MDC in uen es, most probably due
to the in ux of groups of people not only to Grzda Sokalska but to the whole
inter uvial area, took pla e during a risis and disappearan e of the GAC, whi h
until then blo ked any su h migrations in the areas lying to the east of Gniªa Lipa
[Ma hnik 1979b:57℄. Now, these areas be ame fully a essible to people of the late
or even de line CWC from the inter uvial area of the Upper Vistula, Upper Bug
and Dniester Rivers (Fig. 1). Earlier su h expansion was hardly possible, ex ept for
in idental intrusions, e.g. a kurgan in Lisie« zy e on the Upper Zbru z, or ompletely impossible due to the presen e of the GAC. The expansion is eviden ed by
kurgans and other graves showing de line traits of the CWC, e.g. in Ka zanówka and
Nowosióªki in Podolia [Bedªowski 1930℄ and Siwki in Volhynia [Sulimirski 1968:164℄,
oming from the times when in the western part of the inter uvial area, primarily
on the loess soils of the Maªopolska Uplands, the ulture underwent a transformation resulting in a rapid spread (also in the eastern dire tion) of early MC traits
[Kadrow, Ma hnik 1997:30, Fig. 7℄.
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A lot seems to indi ate that these ties existed for a long time, espe ially between the south Balti

drainage of the Upper Dnieper [Ma hnik, Pil h 1997. See also footnote 6℄.
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RADIOCARBON DATING OF THE CORDED WARE
CULTURE FROM THE NIEMEN RIVER BASIN. A GRAVE
FROM PARKHUTY, SITE 1, THE GRODNA REGION

Only two graves of the Corded Ware ulture (CWC) had been known in the
Niemen river basin until the beginning of the 1990s: one in Krasnoselski int mine
on the Ros river bank (Fig. 1:3) [Charniauski 1963; 1997℄, and the other on the left
bank of the river Sh hara on the territory of Rusakova site 2 (Fig. 1:2) [Charniauski
1997℄. A new settlement dating to the Neolithi and Bronze ages | Parkhuty 1 |
was dis overed by the author of this paper on the right bank of the Sh hara river |
a large tributary of the river Niemen | in 1994 (Fig. 1:1). The monument is lo ated
one kilometre to the north of the village of Parkhuty, in the Distri t of Diatlava,
Grodna Region (Fig. 2). It o upies a sandy dune, 60m long, 50 m wide and 3 m
high, above the level of oodlands (Fig. 3). Flint arti les and fragments of vessels
of the Neolithi and Bronze ages an be found on denudations and along the whole
territory of the dune, with a high on entration on the southern edge of the hill.

1.

SETTLEMENT INVESTIGATION

In 1995-1996, in the upper southern part of the settlement, the ex avated area
overed 86 km2 (Fig. 3). The ultural layer, of a heterogeneous grey olour, 0.4-1 m
thi k, omposed of ne-grained sand, was damaged by ploughing and by the sinking
of pits. 19 features of di erent periods were re orded: pits, burnt out pat hes of
earth (features No. 8, No. 18), and a grave (feature No. 14) (Fig. 4). The ultural
layer is ri h in ar haeologi al nds. More than 4,000 split ints and tools, fragments
of vessels, stone artefa ts, and small bones were found.
Omitting a detailed des ription of the material dis overed, whi h was done in
another arti le [Lakiza 1999℄, we will dwell on some prominent issues. Among the
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F i g . 1. Lo ation of the Corded Ware

ulture graves in the Niemen basin (1 - Parkhuty; 2 - Rusakova

2; 3 - Krasnoselsk).

fragments of vessels identi ed, 79% belong to vessels of the Niemen Neolithi ulture. This ulture is represented by material of all three periods: Dubi hay, Lysaya
Gora, Dobriy Bor (Fig. 5:1-5) [Lakiza 1999℄.
The latter, a ording to the leading resear her of the ulture in the Niemen
river basin M.M.Charniauski, may date ba k to the rst half of the se ond millennium BC [Charniauski 1979:78℄. Fragments of erami s of the Bronze Age (20%) (a
traditional Belarus s heme of ultural- hronologi al division is used) [Charniauski,
Kryvaltsevi h 1993:96; Kryvaltsevi h 1997:288-290℄ belong to the CWC (Fig. 5:6-8,
10-17) and Trz inie ulture (Fig. 5:18-23). The int artefa ts revealed are diÆ ult
to syn hronise with either ulture in parti ular be ause of the mixed ultural layer.
Some samples of arrowheads, knives, si kles and s rapers ould probably be de ned
as rather late in omparison with the rest of the material (Fig. 6).
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F i g . 2. Lo ation map (1 - a grave at Parkhuty site 1, Grodna Region; 2 - monuments of the Stone and
Bronze ages)

2.

GRAVE STRUCTURE

Tra es of the grave (a dark-grey humus spot with dimensions of 1.54 x 1.7
m) were found 0.5-0.6 m below the present day ground level of the dune. Further
ex avations revealed a one-body tomb with burial implements (Fig. 4; 7:1). It was
lo ated 1.62 m deep in a round pit (Fig. 4: feature No14). The pit, narrowing
towards its bottom, gradually a quired a re tangular outline with urved orners.
Its dimensions diminished to 0.4-0.5 x 1.3 m. It was oriented along the north-west
axis (along the SE-NW line) (Fig. 7:1). The lling of the grave pit, from the level
of 0.6 m below the present day ground level, was ex avated in onventional layers
of 0.1 m, with the preservation of its western part for stratigraphi al observation
(Fig. 7:2). We an tra e ba k the layers with the following hara teristi s: 0.6-0.7 {
1.1 m | dark grey; 0.7-1.1 { 0.8-1.34 m | dark with a brownish shadow; 0.8-1.34 {
1.5m | light yellow-grey ne-grained sand; 1.5-1.62 | ashy-grey humus with small
har oals and dark pat hes (Fig. 7:2, 3).
Ten layers were extra ted. In nine of them, 118 split ints and 44 fragments of
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F i g . 3. Parkhuty site 1, Grodna Region. S hemati

layout.

erami s of the Niemen Neolithi ulture and Early Bronze Age were dis overed.
We an observe a de rease in the number of nds in the sixth-ninth layers, whi h
orrespond to the yellow-grey olour of the lling (subsoil). In the tenth layer, a
small int splinter, two minor fragments of Niemen erami s, small har oals and
various grave goods were found. The skeleton was not preserved. A stone axe with
a hole and an inta t at-bottomed bowl, lying on its side, with its ne k to the north,
were oriented along the south-north axis; the distan e between them was 0.5-0.6 m.
A int slab was also found in this se tion (Fig. 7:1; 8:1-3)
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F i g . 4. Parkhuty site 1, Grodna Region. Plan of the grave lo ation in the ex avation site.

2.1.

BURIAL IMPLEMENTS

a. The at-bottomed bowl has a globular belly, with a narrowed ne k gradually
widening into a high one-shaped halo (Fig. 8:1). The halo brim is uneven, and
sharpened in pla es. Dimensions: 12-13 m high, the bottom 6 m in diameter, the
diameter of the halo is 13-14 m, the diameter of the belly 12- 13 m. Thus, the
maximum diameter of the bowl is that of the belly. The walls are 3-5 mm thi k. The
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F i g . 5. Parkhuty site 1, Grodna Region. Fragments of erami s (1-5,9 - the Niemen ulture; 6,7,8,10-17the Corded Ware

ulture; 18-23 - the Trz inie

ulture)
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F i g . 6. Parkhuty site 1, Grodna Region. Flint implement (1,2- arrowheads; 3-6 - s rapers; 7-9 - knives;
10 - int axe; 11-14- si kles)
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F i g . 7. Parkhuty site 1, Grodna Region. Feature No 14 - grave (1 - plan of the grave, 2 - ross-se tions
of the grave; 3 - ross-se tion of the grave bottom). Legend: 1 - dark-grey; 2 - dark-brown; 3 - yellow-grey
ne-grained sand; 4 - ashy-grey with small har oals; 5 - subsoil layer; 6 - stone axe with a hole; 7 - int
blade; 8 - bowl

outer surfa e of the bowl is of a light grey-brown olour, with darker pat hes. It
is almost smooth, but with barely visible tra es of smoothing. The inner surfa e is
roughly polished. At the jun tions of lay ribbons on the inner surfa e of the ne k
and halo, the wall surfa e is uneven. The dough of the bowl is of an admixture of
sand and har oals.
b. The axe is made of grey-green stone. Dimensions: 11 m long, 4.5 m wide,
3.5 m thi k; the diameter of the one-shaped hole is 2.1-2.3 m. The hole is made
almost in the entre of the axe. The surfa e of the nd is arefully polished. It has
a diamond-shaped fa e, re tangular ross-se tion with urved angles, and a distin t,
almost re tangular butt (Fig. 8:2).
. The broken int blade is 6.5 m long and 2 m wide (Fig. 8:3). It is unretou hed, with no signs of being used. The blade is made of light grey Balti int.
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F i g . 8. Parkhuty site 1, Grodna Region. Grave implement (1 - bowl, 2 - stone axe with a hole, 3 - int
blade)
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3.

ANALYSIS OF THE GRAVE. CHRONOLOGY

The ex avated grave was found at the upper edge of the settlement territory.
The individual grave was made a ording to the burial ritual of inhumation.
The ross-se tion of the tomb presents an ashy- oal layer at the very bottom,
followed by a layer of yellow subsoil, whi h overed the de eased, and tra es of
a wooden over (Fig. 7:2). It is diÆ ult to surmise the lo ation of the de eased,
sin e the skeleton was not preserved. Nevertheless, having analysed the pla ement
of the grave goods and the dimensions of the tomb, and using the data from neigh-bouring territories, we an spe ulate that the grave was of a man lying in a foetal
position on his side. Su h graves in the territory of a settlement is a wide-spread
phenomenon for Late Neolithi monuments in Balti ountries [Rimantiene 1984;
1994; Girininkas 1990:99-101℄, and in Poland [Ma hnik 1966;  ibior,  ibior 1992℄,
and also for Bronze Age monuments of the forest zone of Europe [Artemenko
1967:128-135; Charniauski 1997:308-309℄. In the opinion of many resear hers, a
stone axe with a hole should be de ned as an attribute pe uliar to the grave of a
man [Artemenko 1967:82-83; Kraynov 1972:38-39℄.
The most ru ial ulture-determining elements of the grave are onsidered to
be the stone axe with the hole and the bowl. They also solve the problem of the
dating of the tomb. The stone axe with the hole is typologi ally related to I and
II types, a ording to the lassi ation of J.Ma hnik, made on the basis of nds
from the territory of Poland. Su h axes o ur widely in the majority of the graves
of the CWC; they date to the third | the beginning of the se ond millennium BC
[Ma hnik 1966:41-48℄. Finds from Parkhuty site 1 also have analogies among butt
hammer-shaped axes of the Fatyanovo ulture [Kraynov 1972:38-61℄, in emeteries
of the Middle Dnieper ulture (MDC) near Khodasavi hy and Stralitsa [Artemenko
1963:40; 1967:Fig. 14℄. Su h axes were also widespread at the end of the third | the
rst half of the se ond millennium BC in the Niemen basin. [Charniauski, Lakiza
1995:46- 59℄.
It was not possible to nd pre ise analogies to the bowl from the grave in terms
of all three indi ators (morphologi al, te hnologi al and the pattern of ornamentation).
Close analogies may be en ountered in the CWC in Poland. The pottery from
graves at Bosutów, Zesªawi e, and Ksi¡»ni e bear some resemblan e to the bowl
from Parkhuty in terms of morphologi al features [Ma hnik 1966: Tab. II, IV, XV,
XXVII℄. In parti ular, one of the grave bowls dis overed on site 59 near Zªota
has pra ti ally the same dimensions and te hnologi al pe uliarities [ ibior,  ibior
1992:Fig. 3.℄. J.  ibior and J.M.  ibior as ribe this bowl, ornamented with impressions of a ord, and with a ared, one-shaped ne k, to the type II b spe i ed
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by J.Ma hnik, and syn hronise it with a entral European horizon of the CWC,
pointing out the presen e of some ar hai features.
Some analogies to the bowl in question were found in burial omplexes of the
Battle-axe ulture in Estonia [Yanits 1952:55-57℄ and Latvia [Moora 1952:3-9℄. In
Lithuania, where, at the end of the third | the rst half of the se ond millennium
BC, the Balti Coastal ulture (Rzu ewo ulture) was formed, ared-ne k rounded
bowls with an admixture of sand in dough were widely used, as, for example, was
an ornamented vessel with a narrowed ne k and high halo from the Sventoi site
[Rimantiene 1984: 316- 317, Fig. 104℄.
M.M. Charniauski also nds analogies to the burial bowl from Krasnoselski int
mines in the territory of the south-eastern Balti ountries [Charniauski 1963; 1997:
308-309, Fig. 111℄. This vessel, with a \ r-tree" ornament underneath the edge of the
lip, is rather like the bowl from Parkhuty site 1 in terms of its te hnologi al (almost
smooth surfa e, dough with an admixture of oarse-grained sand) and morphologi al
features (11 m high, a diameter at the bottom of 6 m, walls 5 mm thi k) (Fig.
9:1). M.M. Charniauski onsiders the dis overed grave to be linked with the \ orded
ware" of the Niemen basin in uen ed by the Rzu ewo ulture [Charniauski 1996:83;
1997:308-309℄.
We annot but mention the resemblan e of the bowl from Sh hara to the erami s of the MDC. Our nd is similar to the bowls of type III spe i ed by I.
Artemenko, but with some di eren es. Those bowls he revealed in a grave near
Khodasavi hy and dated to the late phase of the aforementioned ulture [Artemenko 1963: 40;1967: 15,105℄. A range of monuments from the Upper Niemen and
upper rea hes of the Sh hara have been subje t to the in uen e of the MDC. For
example, the dimensions and S-shaped ross-se tion of the vessel from the grave
in Rusakova, site 2 (Fig. 9:2) bear a resemblan e to the bowls from Krasnoselski
and Parkhuty site 1 and they are similar to some erami forms from north-eastern
Poland and western Lithuania. Ornaments of ut triangles, however, are more hara teristi of the MDC [Charniauski 1997:309; Fig. 111℄.
As a brief typologi al analysis justi es, the burial omplex Parkhuty site 1 should
undoubtedly be linked with a ir le of CWC. It should also be noted that the majority
of analogies were found in the territory of Poland and Balti ountries or within
a Cir um Balti Cir le of CWC. However, a more de nite ultural interpretation
of the grave, as well as of the majority of monuments with orded ware in the
Niemen river basin, is urrently in pro ess. One should bear in mind that in the
late Neoliti and early Bronze ages, the Niemen basin is onsidered to have been
a spe i onta t area of various ultures; monuments from the area have shown
tra es of the Niemen ulture (Dobriy Bor type), the Globular Amphora ulture, the
Rzu ewo ulture, and the MDC.
The hronology of the grave from Parkhuty site 1 is determined on the basis
14
of C dating made at the 14 C laboratory of the State S ienti Center of Environ-
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F i g . 9. Grave implement from the Corded Ware ulture grave at Rusakova site 2 (2 - bowl; 4 - stone
axe with a hole) and from the grave in Krasnoselsk int mines (1 - bowl; 3 - bone needle)

263
mental Radiogeo hemistry (National A ademy of S ien es of Ukraine). The results
obtained are shown in the following Table 1.
T a b l e
Parkhuty site 1 - the dated

No.

Site

omplex

Material

Lab. No

Date
BP

1

Parkhuty 1

Fragment of grave vessel

grave

with admixture of

(feat. No. 14)

1

Ki-6212

3665±40

Cal BC
1-sigma

2-sigma

2126-2084

2138-1922

2042-1972

har oals in its dough

Thus, the individual grave dis overed in Parkhuty site 1 is preliminarily as ribed
to the CWC of the Niemen river basin and dated to the period of the third and
se ond millennia BC (a

ording to alibration dates).

Translated by Marina Lakiza
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A COMPARATIVE CHRONOLOGY OF THE PREHISTORY
OF THE AREA BETWEEN THE VISTULA AND DNIEPER:
3150-1850 BC

Presented in this volume of the Balti -Ponti Studies, the study of the omparative hronology of the ultural units found in the area laying between the Vistula
and Dnieper (from another perspe tive - in the physiographi borderland between
the 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 and
the 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 exploration
from the point of view of both its taxonomi ompleteness and interpretation range
of individual datings or their series following from the urrent state of knowledge
on 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 the
area between the Vistula and Dnieper (3150- 1850 BC) together with the exposition
of \unexplored grounds".

1.

CULTURAL UNITS OF BALKAN ORIGIN FROM THE BLACK SEA BASIN

The 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).
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1.1.

THE LATE (CII) STAGE OF THE TRIPOLYE CULTURE

Dates have been obtained (35 new ones) for the following spatial units/groups
(or types) of the TC: Zhvaniets, Troyaniv, Gorodsk-Kasperivtsy, So evka, Kosenivka
and Usatovo (Fig. 1). Together with earlier datings [e.g. Telegin 1977; 1985; Patokova et al. 1989; We hler 1994℄ we have ample sour e material of 46 radio arbon
datings.
The time span of all the 46 dates os illates between 3841±148 BC and 2379±85
BC while their joint alibration sets the interval of 3080-2420 BC. However, the series 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 deposits (so- alled \nagar"). If the analysis is restri ted to \short-lived" samples, the
results will be slightly di erent, i.e. 2950-2360 BC.
The spatial diversi ation of the analyzed samples makes for the fa t that the
most reliable pi ture is provided by a detailed analysis of the alibration of dates
for individual taxonomi units and sites [all alibrations foll. Weninger 1993℄. Out
of 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 follow
T. Movsha's proposal.

1.1.1.

ZHVANIETS GROUP

This 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 of
the unit falls on phase CI and only its de line partially overlaps the limits of phase
CII [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 time
horizons | two older ones group around a 3200 BC while the three younger
ones are lose to a 2960 BC. Furthermore, the older stage is determined by the
datings of bone samples (Ki-6745, Ki-6743), while the younger one is de ned by
bone (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 an
be taken to be relatively reliable. The obje tion follows from the fa t that one of
the dates (Ki-6753) refers to har oals olle ted from an embankment, while the
lo ation ontext of the other (Ki-6754) is not known (no information on the lo ation
of the har oal luster is given) [Videiko, Radio arbon. . . , in this volume℄.
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F i g . 1. Syn hronization of ultural units between the Vistula and Dnieper from 3150-1850 BC based
on radio arbon dates. a - general hronology of phase CII of the TC and GAC b - possible expansion
dire tions of the hronologi al ranges of spe i units - impa t dire tions of Ponti zone ultural units
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The datings from Zhvaniets taken together set the interval of 3300-2980 BC
(Fig. 1).

1.1.2.

TROYANIV GROUP

The territory of the group overs the drainage basins of the Pripet's southern
tributaries, 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 with
only 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℄. They
mark out the interval of a 3080-2910 BC. However, the datings oin ide with
one another, whi h may be interpreted as an indi ator of the same stage of site
o upation that may have taken pla e around 2950 BC (Fig. 1).

1.1.3.

GORODSK-KASPEROVTSY

This unit is distinguished by T. Movsha in the area previously o upied by
earlier units, namely Zhvaniets and Troyaniv groups [Movsha 1985b:237-242℄. In
V. Derga hev's division, some of its sites (from the Southern Bug, Dniester and
Prut) 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-Kasperivtsy
group. Two of them ome from the northern part (Gorodsk; 1 new dating) and the
other 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 must
have ontained har oals (GrN-5090), while a new one was pro ured from a shell
sample olle ted during old ex avations (Ki-6752) [Videiko, Radio arbon. . . , in
this 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 3350-3100
BC, 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 single
dwelling feature [Videiko, Radio arbon. . . , in this volume℄. They together set the
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period of 2860-2690 BC. Nevertheless, they may relate to a single settlement phase
taking pla e a 2710 BC.
The dating from Tsviklovtsy was obtained for burnt bones olle ted probably
from a grave during old ex avations [Videiko, Radio arbon. . . , in this volume℄. The
dating 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 end
of this sequen e being un ertain.

1.1.4.

KOSENIVKA GROUP

The group is lo alized in the area between the Southern Bug and Dnieper
Rivers [Movsha 1993℄. The hronology of this group is asso iated with stages CI and
CII [Kruts, Ryzhov 1985:54; Movsha 1993℄. As ribed to this group, the settlement in
Vilkhovets [Videiko, Radio arbon. . . , in this volume℄ supplied four dates (all from
bone samples found in pit 1). They mark out the interval of 2870-2690 BC. In all
likelihood, they are onne ted to a single settlement phase o urring about 2870
BC (Fig. 1).

1.1.5.

SOFIEVKA GROUP

It is believed to be the latest stage of the Tripolye ulture in the Middle Dnieper
area [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 of
utmost importan e for the interpretation of dates on erning so ontroversial a
sour e as burnt bones. Ti is ne essary, however, to ontinue work on the dating of
the 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 interval
of 3010-2770 BC.
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The younger datings from So evka oin ide with two dates from the emetery in Zavalovka (both date samples of burnt bones). They indi ate the period of
2920-2650 BC.
The youngest series of dates from the emetery in Krasny Khutor partially
overlaps the datings from So evka and Zavalovka. In two ases we deal with datings
obtained 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 samples, the interval of 2920-2790 BC is the most redible one [Kadrow 1995℄ (Fig. 1).

1.1.6.

USATOVO GROUP

The Usatovo series omprises 11 new dates from the \Akkiembetskiy kurgan"
[Szmyt, Chernyakov, Radio arbon. . . , in this volume℄. They were pro ured from
eight bone samples and one wood sample oming from six graves. In addition, two
dates from the same kurgan on ern a ritual feature where a horse's skull has been
deposited. All the dates t into the period of 2610-2310 BC. The dating of the
wood sample ts into the middle of the sequen e, thus there are no reasons for
questioning it.
However, old datings of \long-lived" materials (Mayaki, Usatovo, Danku) indiate a mu h earlier period of 3270-2880 BC. The dis repan y between the old and
new datings seems to be aused by di erent materials subje ted to the radio arbon
analysis | the old datings may be awed by the \old-wood e e t". It is hard to tell
whether the dis repan y shows real time di eren es between the dis ussed omplexes, 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 arbon
dates (Fig. 1).

1.1.7.

CONCLUSION

Putting together all the presented information, one may set the maximum time
limits for stage CII at 3100/2950-2400/2300 BC. Out of the dis ussed groups, Gorodsk-Kasperivtsy, Kosenivka and So evka had survived until the beginning of the
3rd millennium BC, while Usatovo stru tures may have lasted as late as to 2300 BC.
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As it has been already stressed, the urrent pi ture of the hronologi al and
spatial diversi ation of phase CII stru tures alls for more study, in parti ular for
more series of \short-lived" samples with well explored settlement ontexts.

1.2.

GLOBULAR AMPHORA CULTURE

The urrent series of dates for GAC settlement in Volhynia and Podolia omprises 12 datings from nine sites [for an earlier version see Kadrow, Szmyt 1996b;
for a full analysis see Szmyt 1999b; 2000℄.

1.2.1.

VOLHYNIA

Out of seven dates on erning the GAC in Volhynia, six were obtained by
dating human bones from graves and one by dating animal ones from a settlement
pit.
Tovpyzhyn. In a
ist grave, remains of one man aged 40-50 years were found. Two
dates were pro ured (Ki-5011 and Ki-5010), a joint alibration of whi h pointed out
to the period around 2895 BC.
Ozdiv. In a grave la king any stone stru tures, remains of three individuals (two
adults and a hild) were dis overed. For the bones of one of the individuals, the
date (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 younger
man). For the bones of one of the individuals, two dates were obtained (Le-5021
and Ki-5141) whose joint alibration points out to a 2570 BC. The dating may refer
to one of the two episodes of grave lling.
Suyemtsy II. In a
ist grave, remains of ve individuals were unearthed. From
the bones of one of them, the date (Ki-6930) of 2399±66 BC was pro ured. The
des ription does not provide enough information to on lude whether the grave
was used only on e or a number of times.
Peresopnitsa. In a settlement pit, very ri h
erami materials were found. Animal
bones 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).
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1.2.2.

PODOLIA

All the dates from Podolia were se ured from human bones found in graves.
In a ist grave, remains of six people were found. For the bones of one
of them, the date (Ki-5008) of 2788±98 BC was obtained. The date indi ates only
one of several possible episodes of the grave use.
Loshniv. In a grave, remains of four people were found. For the bones of one of
them, the date (Ki-5006) of 2741±106 BC was obtained. The des ription does not
provide enough information to on lude whether the grave was used only on e or
a number of times. It has to be on luded that the date refers to one of several
possible episodes.
Khartonovtsy II. In a
ist grave, remains of ve people were dis overed. From the
bones of one of them two dates (Ki-5586 and Ki-5587) were pro ured. They indi ate
a period about 2500 BC. The grave must have been used a number of times, while
the datings refer to only one episode.
Dovge. In a
ist grave, remains of three individuals were dis overed. For the bones
of one of them, the date (Ki-5009) of 2544±84 BC was obtained. The grave may
have been used as many as three times. Hen e, the date indi ates only one of several
possible episodes.
The datings from Podolia t into the interval of 2840-2570 BC (Fig. 1).
Vorvulintsy.

1.2.3.

CONCLUSION

Fig. 1 shows all the datings on erning the GAC in Volhynia and Podolia. They
all lie within the period of 2830-2470 BC. Generally speaking, the datings from
Volhynia over a longer period than those from Podolia (Fig. 1).

2.

CULTURAL UNITS OF NON-BALKAN ORIGIN IN THE BLACK SEA BASIN

The papers ited above re ord new data on erning the absolute hronology
of the three taxa: (2.1.) the Yamnaya ulture (YC), (2.2.) Kemi-Oba ulture (KOC)
and (2.3.) Cata omb ulture (CC).
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2.1.

YAMNAYA CULTURE

In the literature, there an be found a long series of 14C datings whi h have
been se ured in the last 35 years from di erent YC grave assemblages [e.g. Telegin
1977; 1985℄. The spread of datings is quite onsiderable | about 4800-3500 BP
in 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 have
been mentioned earlier [Klo hko, Ko±ko, Szmyt, Problem. . . , in this volume℄. This
is 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 Dnieper 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 and
two steppe ones of whi h one was lo ated between the Ingul and Dnieper and the
other 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 arbon dates. . . ; Szmyt, Chernyakov, Radio arbon. . . | all in this volume℄. The dated
material onsisted mainly of human bones from burials (39 ases) and, only by way
of supplement, of other materials (wood in six ases).

2.1.1.

MIDDLE DNIEPER AREA

Radio arbon analyses were made to examine bones from four burials
and 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 remaining
four (\bone") dates lie within the period of 2450-2200 BC (Fig. 1).
Bones from four YC graves were dated obtaining four results [Klo hko,
Kruts, Radio arbon. . . , in this volume℄. The dates are onsistent with the stratigraphi positions of individual burials and form a sequen e tting into the interval of
2460-2250 BC (Fig. 1).
Myronivka.

Talyanky.
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2.1.2.

DNIEPER-INGUL AREA

From the kurgans in the area of Ordzhonikidze (Chkalovo, Shakhta) and Golovkovka, 29 samples of human bones from YC graves were sent to radio arbon
analyses [Nikolova, Radio arbon dates. . . ; Radio arbon dating. . . , in this volume℄.
The obtained dates mark out 1  interval of 2540-2310 BC. In most ases the datings
agree with stratigraphi observations, although several signi ant dis repan ies were
noted [see Nikolova, Radio arbon dating. . . , in this volume℄. After alibration, at
least 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 AREA

The dis ussed sour es ome from the Akkiembetskiy kurgan [Szmyt, Chernyakov, Radio arbon. . . , in this volume℄. Seven samples taken from ve graves, identi ed as belonging to the Budzhak group ( ulture) by the author of the study, were
dated. 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 (from
grave 14 | Ki-6817), is older than the next one (from grave 17 | Ki- 6819), pro ured 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 (or
even younger). For this reason, we believe this series to be generally reliable. All
the datings lie within the 1  interval of 2380-2130 BC (Fig. 1).

2.1.4.

CONCLUSION

Generally speaking, the series of datings on erning the YC on the Dnieper and
Dniester Rivers presented in this volume lie within the period of 2550-2130 BC. At
the 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 of
Ordzhonikidze and Myronivka, somewhat later of Talyanky). The oldest datings
from the Lower Dniester area (Akkiembetskiy kurgan) are over 150 years younger.
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A 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 on
the Lower Dniester, they luster around 2130 BC.
The data presented in the ited papers [Nikolova, Radio arbon dates. . . ; Radio 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 in
this way on the basis of burial hara teristi s (Fig. 1) shows that the lassi ation
is only partially hronologi ally viable.

2.2.

KEMI-OBA CULTURE

Until re ently only one 14C date for the KOC, obtained for the Mezhlimanskiy
kurgan [Korovina 1974:209; Sh hepinskiy 1985℄, has been known. The radio arbon
analyses of samples from the Akkiembetskiy kurgan, mentioned here several times
already and lo ated at the mouth of the Dniester, produ ed ve datings for four
graves asso iated with the KOC [Szmyt, Chernyakov , Radio arbon. . . , in this volume℄. All of them were se ured from short-lived materials (human bones, reed in
one 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 by
the stratigraphi position of the burials, i.e. between an older stage asso iated with
the Usatovo group (see part 1.1.6) and the younger one of the YC (see part 2.1.).

2.3.

CATACOMB CULTURE

Radio arbon datings for the CC have been relatively few until re ently [Mallory
1977; Telegin 1992; Mallory, Telegin 1994; Aleksandrovskiy et al. 1997℄. Moreover,
the dated features are for the most part situated in the eastern expanses of the
territory o upied by the CC.
The papers by E. Kaiser and A. Nikolova in luded in this volume bring 24
new datings for the so- alled Ingul group of the CC from the right-bank steppe
Dnieper area [Kaiser, Radio arbon. . . ; Nikolova, Radio arbon dating. . . | all in
this 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 the
obtained results be ause of the stratigraphi arrangements into whi h the CC graves
were tted.

275
Generally speaking, when analyzed together, the new dates for the CC mark
out the interval of 2260-2020 BC. Hen e, the presented datings are a re ord of a
relatively 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 of
the CC should be ontinued with spe ial attention being paid to the early assemblages 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 SEA
BASIN

3.1.

MNOGOVALIKOVOI POTTERY CULTURE

Belonging to the ir le of steppe and forest-steppe ultures, the Mnogovalikovoi 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 relationships
with the Trz inie ulture is advan ed, the stronger is the onvi tion about the need
to 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 iated
with the unit. They are situated amid the forest-steppe lands ape of the right-bank
part of the Middle Dnieper area (Myronivka) [Klo hko, Radio arbon. . . , in this
volume℄ and at the mouth of the Dniester (Akkiembetskiy kurgan).
The two features from Myronivka have radi ally di erent hronologies: the
older 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 the
Akkiembetskiy kurgan ts into the interval of 2220-2000 BC (from 2215±106 to
2046±75 BC).
Taken together, the datings pla e the beginnings of MPC settlement relatively early. In the western portions of the steppes (on the Dniester), it began a
2220 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 beginnings
of Early Trz inie stru tures (Eastern Trz inie ulture), whi h are represented by
the older assemblages from the emetery in Malopolovetske dated to 1600-1500 BC
[Kovalyukh et al. 1998℄.
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3.2.

MIDDLE DNIEPER CULTURE

Conne ted with the Bla k Sea basin, the Middle Dnieper ulture (MDC) has
very omplex origins, whi h makes it diÆ ult to in ontrovertibly assign it to either
of 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 orded
ware [ 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 for
the MDC [see papers by Kryvaltsevi h, Kovalyukh, Radio arbon. . . ; Klo hko, Radio arbon. . . | all in this volume℄. Together with the only old dating of har oals
from 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 basins
of the Middle Dnieper, Pripets and Desna, shows that they all lie within the interval
of 2370-1670 BC (Fig. 1). However, it must be noted that the 14C datings on ern
samples of di erent nature, for instan e, har oals (in luding those being the e e t
of the organi temper added to the erami body), bones and arbon deposits. As
in the example of the series of TC dates dis ussed earlier, the results of the analysis
will 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 the
analysis of datings from individual sites.
An MDC emetery, without any kurgans, has supplied eight 14C datings
so far [see Kryvaltsevi h 1996 and Kryvaltsevi h, Kovalyukh, Radio arbon. . . , in
this 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 traes of burning (grave 10) or arbon deposit (grave 10). All the datings lie within
the 1  interval of 2760-2170 BC and show that the emetery was used for a long
time. This is also on rmed by the stratigraphy of the site [Kryvaltsevi h, Kovalyukh, Radio arbon. . . , in this volume℄. However, ertain doubts may be raised by
the 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 ornamentation
between vessels found in graves 1 and 10 [Kryvaltsevi h 1996: Fig. 5:1 and Kryvaltsevi h, Kovalyukh, Radio arbon. . . , in this volume: Fig. 3:1℄ and the proximity of
two dates from ea h pair (Ki-5140 and Ki-6206), it must be on luded that the most
reasonable interpretation is to asso iate both graves with the same phase of emetery 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.
In the ase of another MDC emetery, we have only one date on erning
Prorva 1.

Prorva 2.
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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 nature
of 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 dating
has been obtained marking out the interval of 2283±81 BC. The sample ontained
human teeth. Observations made by I.I. Artemenko show that the grave was the
se ond one in a sequen e of burials dis overed in kurgan 3 [Artemenko 1964℄. As a
whole, the kurgan emetery investigated on the site has been dated until now to the
late stage of the MDC [Artemenko 1987:37℄. The dating points out to the ne essity
to 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 settlement
dated to the late stage of this ulture [Kryvaltsevi h 1999℄. The 14C analysis was
used 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 of
1910-1760 BC.
Strelitsa. The emetery was investigated in the 1960s by I.I. Artemenko [Artemenko
1976b℄. 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 ontext
of the dated samples whi h onsisted of human and animal bones and obje ts made
of bone [Kryvaltsevi h, Kovalyukh, Radio arbon. . . , in this volume℄. When analyzed
together, 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 14 C date was obtained for human bones from grave 6 in kurgan
8 [Klo hko, Radio arbon. . . , in this volume℄. It must be noted that in none of the
three 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 date
marks out the interval of 2048±75 BC. The hronology of the grave is on rmed
by its position in the sequen e of burials unearthed during the exploration of the
kurgan.

4.

CULTURAL UNITS OF THE BALTIC SEA BASIN | WITH \EAST
EUROPEAN" ELEMENTS

Three 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 Radziejów group of the Funnel Beaker ulture (FBC) together with the materials of
the early Kujawy Corded Ware ulture (CWC) and (4.3) the Kujawy group of the
GAC. It is also admissible to identify the se ond of the named groupings allowing
for a greater share of CWC traits.
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4.1.

OLD UPLAND CORDED WARE CULTURE | WITH PONTIC ELEMENTS

A new quality is brought into the study of the origins and development of the
Maªopolska CWC by the results of the investigations arried out in the area lying
between the upper ourses of the Vistula, Bug and Dniester Rivers, spe i ally
on Grzda Sokalska in southeastern Poland (Fig. 1). There have been re orded a
number of CWC grave assemblages ontaining ertain MDC elements (espe ially
observable in the form and ornamentation of pottery). Furthermore, grave features
entirely related to the MDC have been found as well [Ma hnik, Pil h 1997 and
Ma hnik, Radio arbon. . . , in this volume℄. At present, we have rst 14C datings for
assemblages in whi h MDC traits have been identi ed. The series omprises ve
datings se ured from human bones. Sin e the ar haeologi al ontext of ea h dating
has been presented in detail by J. Ma hnik [Radio arbon. . . ,in this volume℄, we
shall fo us now only on their signi an e against the ba kdrop of the MDC datings
from the Dnieper drainage presented earlier.
The dates vary from 2754±99 to 2502±77 BC. A joint alibration of all the ve
dates marks out the interval of 2700-2450 BC. The ontext of the nds permitted
us 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 of
these assemblages for whi h 14C analyses annot be made justi es a hypothesis that
the 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 Middle
Dnieper dis ussed earlier, the hronology of MDC traits between the Upper Vistula
and Bug is relatively early. However, while interpreting this observation one must
remember 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 EARLY
LOWLAND CORDED WARE CULTURE | WITH PONTIC ELEMENTS

A omplex of four FBC-CWC assemblages, in whi h traits of the TC (Radziejów group) or the YC (early Lowland-Kujawy CWC) have been observed with a
various 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 elements
asso iated with the TC and whi h are presented here [Ko±ko, Ponti . . . , in this volume℄ represent phases IVA/IVB (Opatowi e 42) and VA (Latkowo 5). In respe t of
them, we have three radio arbon datings of har oal samples taken from settlement
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features. In general, the dates an be taken to be reliable with ertain reservations
about the older dating from Opatowi e. Taken together, they mark out the interval
of 3370-3030 BC.
The two assemblages of the early CWC from the Lowlands (pre isely from
Kujawy), i.e. Krusza Zamkowa 3 and Bo»ejewi e 8, with analogies to the Bla k Sea
steppes (YC) [see Ko±ko, Ponti . . . , in this volume℄ may be dated to a 3100-2900
BC (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 interlude 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 materials
of the early CWC in Kujawy should be syn hronized with an early period, i.e. pla ed
on 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 PONTIC
ELEMENTS

Dis ussed elsewhere in this volume, the elements that are geneti ally related
to the TC, namely the use of organi and mineral dyes in pottery making, were
re orded at four GAC sites in Kujawy [Szmyt, Tripolye. . . , in this volume℄. On the
s 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 14C
dates and their relation to the dis ussed materials made it possible to determine
the hronologi al bra ket in whi h the said elements o urred in Kujawy to be
3030-2460 BC.
Upon referring the above assessments to the periodization of the TC, they may
be syn hronized with its phase CII; what's more, with almost the whole period of
its existen e whi h has been determined using radio arbon dating.
5.

THE DIVISION MARKED BY THE TRZCINIEC SYNTHESIS OF

CULTURES IN THE BORDERLAND BETWEEN THE EAST AND WEST OF
EUROPE

As it is shown in the introdu tion, the formation of a y le of ultures asso iated
with the Trz inie Horizon (TH) sets the upper uto point of the period of interest
to us here [Klo hko, Ko±ko, Szmyt, Problem. . . , in this volume℄. This is why we
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shall 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 important:
a) In the area lying between the Vistula and Dnieper, the earliest TH datings ome
from the Lowlands of the Balti Sea drainage basin (Kujawy) and on entrate
between 2000-1850 BC.
b) Towards the end of this period, the TH is also identi ed in the area of old
Uplands, in the Upper Vistula drainage.
) The beginnings of the TH in the Dnieper drainage an be dated now to a
1600 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 | between
1850 and 1600 BC.

6.

POSSIBILITIES OF HISTORICAL (CALENDAR) CORRELATION OF

CULTURAL UNITS OCCURRING BETWEEN THE VISTULA AND DNIEPER

While assessing the possibility of orrelation, we should exer ise extreme aution. This is so be ause of ertain doubts on erning the a ura y and integrity of
the radio arbon hronology of individual taxa. The problem is vividly illustrated
by asyn hronisms in YC and MDC datings and \Balti " adaptations of their traits
whi h are learly older! (Fig. 1). The simplest interpretation of this fa t is that the
set of analyzed samples did not in lude any assemblages representative of the early
stages of development of these units.
Keeping the above remarks in mind, we would rather limit ourselves to drawing
a general outline of the \ orrelations" taking as a point of departure the Ponti periodization of the period of 3150-1850 BC. In the \Bla k Sea zone", it orresponds to
the period of transition between the Eneolithi and the Bronze Age. The following
series 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 e
of four subperiods in the period of prehistory of the area on the right bank of the
Dnieper 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 the
de line TC surviving until a 2700 BC. This dividing line is rossed only by the
Usatovo group (?). Beginnings of YC in ltration and MDC development (?).
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C. 2550/2500-2200/2100 BC | the development (\invasion" a ording to M. Gimbutas) of \pastoral" YC so ieties and the Kemi-Oba ulture. The de line (partial 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 e
of the MPC.
The above outline is only a spe i ation of a sequen e of ultural units (for
whi h we have 14C datings) with any referen es to the urrent histori al interpretations 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 to
sub-period A (Latkowo 5, Opatowi e 42, Ku zkowo 1, Bo»ejewi e 22) or subperiod
B (Krusza Zamkowa 3, Grzda 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 datings
presented in this volume of the Balti -Ponti Studies, it is worthwhile to attempt
to syn hronize the above distinguished subperiods with the radio arbon hronology of the sequen es of taxa from the settlement and ultural mesoregions of the
Vistula drainage. The two most thoroughly resear hed mesoregions of this area
are 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; Czebreszuk
1996; 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 IIa
Kujawy: 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/IIIa
Kujawy: FBC | phases IVB (a part) and VB/C, VC; GAC | phase IIIa (a
part); CWC | phases 1 (a part) and 2 (a part)
C = Maªopolska: CWC | phases IIIa and IIIb; Mierzanowi e ulture | phase I;
Bell Beaker ulture
Kujawy: FBC | phase VC (a part); GAC | phase IIIa (a part) and IIIb (a
part); CWC | phases 2 (a part) and 4 (a part); Iwno ulture | phase 1 and
2 (a part)
D = Maªopolska: Mierzanowi e ulture | phases II and III
Kujawy: GAC | phase IIIb (a part) and III ; CWC | phase 4 (a part); Iwno
ulture | phases 2 (a part) and 3
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CONCLUSIONS
The presented ndings bring a tentative order to the taxonomi outline of the
area lying between the Vistula and Dnieper between 3150-1850 BC. Any further
resear h | apart from obvious obje tives like its veri ation and parti ularization
as 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 Dnieper
area,
{ 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 Upper
Vistula [Kempisty 1978: Fig. 291; Ma hnik 1979a:392-397℄, whi h seems to be too
early for the CC hronology framework.
All these questions, having a dire t bearing on the synthesis of the borderland
between the European \East" and \West", all for more resear h.
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