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



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



Balti
-Ponti
 Studiesvol. 7: 1999, 80-102PL ISSN 1231-0344Alla V. NikolovaRADIOCARBON DATES FROM THE GRAVES OF THEYAMNAYA CULTURE AT THE INGULETS RIVER (THEKIROVOHRAD 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 theUkrainian A
ademy of S
ien
es in 1990-1992. The graves were part of the burialsite lo
ated in the south-eastern part of the Kirovohrad Region near the villages ofGolovkovka and Protopopovka in the Aleksandria Distri
t (Fig. 1:A, B).The burial site was situated on the watershed plateau of the Ingulets riverand its tributary, the Beshka, and 
onsisted of 48 individual mounds. The moundsformed separate groups that stood 0.5 to 2 km from ea
h other (Fig. 1:C-I). All inall, 56 graves were found in 41 ex
avated burial mounds, and human bones weretaken from 17 YC graves for 14C 
alibration dating (Table 1). Below is a des
riptionof the graves. 1. DESCRIPTION OF MATERIALS1.1. BURIAL MOUNDS NEAR GOLOVKOVKABarrow 3. 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 levelof the buried bla
k earth, the grave was 
overed with wooden blo
ks up to 0.18 mwide. The re
tangular pit, 1.85 m x 1.06 m in size, was oriented from south-west tonorth-east. The bottom of the pit lay at a depth of 1 m from the level of the bla
kearth. The skeleton lay in a foetal position on its ba
k, head to the south-west. Thearms were extended along the body. The legs, bent at the knees and raised up, later



81fell 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 x8 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 thisbarrow (Fig. 2:3).Stratigraphy of the barrow. The barrow was built in two stages. The earliermound 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 inthe north-eastern se
tor of the barrow, and the other 2.5 m to the south-east of thegrave. The se
ond mound of the barrow was 
onne
ted with grave 3; after it wasbuilt, 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 insize, oriented with its long sides from north-east to south-west, was ruined at somestage. The pit was 1 m deep. At the bottom of the pit, along the long walls, therewas a groove, 5 
m wide and 2-4 
m deep. Only the upper part of the skeleton waspreserved; it lay in a foetal position on its right side, head to the north-east. Theright arm was extended, and the left arm was slightly bent at the elbow. There wasa sheep/goat hoof behind the skull, and some white rot, 
oloured with o
hre, onthe 
oor of the pit.Grave 5 (main, Fig. 3:3) was found at the 
entre of the barrow. The pit, re
tan-gular in proje
tion, with rounded 
orners, was 2 x 1.2 m in size, with its long sidesoriented from south-west to north-east. It was 
overed with wooden blo
ks, pla
edparallel to the long sides. The pit was 1 m deep from the level of the buried bla
kearth. The skeleton lay in a foetal position on its ba
k, head to the south-west, armsslightly bent at the elbows. The bones were 
overed with o
hre, and there wereseveral lumps of o
hre behind the skull. The 
oor displayed brown rot and pat
hesof o
hre.Barrow 6. Height: 3.3 m, diameter: 40 m. Three graves of the YC were found inthis barrow (Fig 4:1).Stratigraphy of the barrow. The �rst bank was made over grave 8; it was 1.7 mhigh and 15 m in diameter. Later, grave 9 was sunk into the southern edge of thebarrow, 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 thesouth-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 tograves of the Cata
omb 
ulture (CC). The last bank of the barrow was made overgrave 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 belongingto 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 andProtopopovka in the Aleksandria Distri
t, Kirovohrad RegionA-B - layout of the lo
ation of the barrow groups; C-I - layouts of the lo
ation of the barrows withinthe 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 Region1 - general layout of barrow 3; 2 - plan and se
tion of grave 1 of barrow 3; 3 - general layout of barrow5. 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 Region1 - plan and se
tion of grave 3 of barrow 5: 2 - plan and se
tion of grave 8 of barrow 6; 3 - plan andse
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



86 T a b l e 1List of 14C datingsSite Lab. No. No barrow Culture, Date BP Date BC Date BC/No grave Strati�
ation 68% - 95% -Level 1 sigma 2 sigmaGolovkovka Ki-6718 3/1 YC 3920±60 2468-2312 2566-25241 2304-2296 2502-22702260-2202Golovkovka Ki-6730 5/3 YC 3960±60 2564-2526 2612-22802 2500-2398 2220-22102378-2348Golovkovka Ki-6731 5/5 YC 4005±55 2580-2460 2856-28201 2660-2640 2624-23942382-2338Golovkovka Ki-6719 6/8 YC 3970±55 2568-2522 2610-25981 2504-2450 2588-22902434-24022374-2356Golovkovka Ki-6720 6/9 YC 3880±55 2456-2418 2470-21921 2410-2284 2162-2146Golovkovka Ki-6721 6/11 YC 3850±55 2460-2314 2552-25423 2302-2296 2492-2198Golovkovka Ki-6722 7/4 YC 3980±60 2574-2452 2846-28261 2430-2402 2652-26482370-2360 2618-2288Golovkovka Ki-6723 11/5 YC 4030±60 2614-2464 2866-28101 2746-27262698-24502434-24002374-2354Golovkovka Ki-6724 12/3 YC 3950±50 2556-2536 2572-25181 2494-2444 2506-22882442-23982378-2348Golovkovka Ki-6727 14/2 YC 3910±55 2464-2316 2558-2532? 2494-22702260-2202Golovkovka Ki-6725 14/3 YC 3895±55 2458-2312 2548-2544? 2304-2294 2490-21962156-2150Golovkovka Ki-6726 14/4 YC 3840±50 2398-2378 2456-2184? 2348-2198 2170-2140



87Site Lab. No. No barrow Culture, Date BP Date BC Date BC/No grave Strati�
ation 68% - 95% -Level 1 sigma 2 sigmaGolovkovka Ki-6728 14/7 YC 3905±55 2500-2300 2580-25301 2510-22702250-2200Golovkovka Ki-6729 14/9 YC 3920±50 2580-2540 2580-2200? 2500-2010Protopopovka Ki-6733 1/2 YC 3945±50 2580-2530 2590-23001 2510-24502430-2360Protopopovka Ki-6734 1/3 YC 3925±55 2560-2540 2580-2280? 2500-2340 2230-2210Protopopovka Ki-6732 1/4 YC 3890±55 2410-2310 2570-2540? 2500-2210Grave 8 (main, Fig. 3:2) was lo
ated in the 
entre of the barrow. The 
laydis
harge lay to the north-west and the south-east of the pit. The pit was re
tangularin 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. Theskeleton lay in a foetal position on its ba
k, head to the south-west. The armswere extended; the legs, bent at the knees and raised up, later fell down in arhombus. The bones were 
oloured with o
hre. The 
oor of the pit displayed brownrot. Grave 9 (Fig. 3:4) was sunk in the barrow, 4.2 m to the south of the \0". There
tangular pit, 1.85 x 1 m in size, was oriented with its long sides from south-westto 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 armswere extended; the legs, bent at the knees and raised up, later fell down to theleft. The bones were 
overed with o
hre, espe
ially intensive on the skull. Pat
hesof o
hre were also found under the skull and near the left hand. There was somebrown rot on the 
oor of the pit.Grave 11 (Fig. 4:2) was found to the east of the previous grave. The pit wastrapezoid 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 thesouth-west. The arms were extended; the legs, bent at the knees and raised up, fellto 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, andwas 
onstru
ted over that grave (Fig. 5:1).
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F i g . 4. Golovkovka, Aleksandria Distri
t, Kirovohrad Region1 - general layout and se
tion of barrow 6; 2- plan and se
tion of grave 11. Legend: a - buried bla
kearth; b - wooden shield 
 - digging
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F i g . 5. Golovkovka, Aleksandria Distri
t, Kirovohrad Region1 - general plan and se
tions of barrow 7; 2 - plan and se
tion of grave 4 of barrow 7; 3 - 
int knifefrom grave 4. Legend: a- diggins; b - �bre rot from the mat



90 Grave 4 (main, Fig. 5:2) was found in the 
entre of the re
tangular pit, 1.7x 1.1 m in size, oriented with its long sides from west to east. The dis
harge layto the north of the pit, whi
h was 0.95 m deep. At the level of the buried bla
kearth, the pit was 
overed with wooden blo
ks; in the south-eastern 
orner of thepit there was a blo
k of granite, 0.4 x 0.3 x 0.08 m in size. The skeleton lay in afoetal position on its ba
k, head to the west. The arms were extended; the legs, bentat the knees and raised up, later fell to the right. To the right of the skull, there wasa 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, 
onsistedof a part of the blade and the blunted base of the haft, and was possibly used as as
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 witho
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 theprodu
tion of saltpetre in the XVII-XVIII 
enturies, and, therefore, the majorpart of it was ruined. Only a small part of the an
ient bank remained. There, twograves of the YC were found; the one that was 
hosen for determining the dateshad presumably been 
onne
ted to the 
onstru
tion of the se
ond bank of thebarrow.Grave 5 (Fig. 6:2) was made in a pit 3 x 2.7 m in size, with its long walls orientedfrom 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 trapezoidpit , 1.95 x 1.45-0.9 m in size. The bottom of the pit lay 1 m below the ledge anddisplayed 8 postholes, 3-4 
m in diameter and up to 15 
m deep. The skeleton layin 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
tangularpit, with rounded 
orners, was 2.45 x 1.25 m in size, with its longer walls orientedfrom north-east to south-west. The pit was 0.6 m deep. The �lling 
ontained theremains of a wooden shield and lumps of o
hre. The skeleton lay in a foetal positionon its ba
k, head to the north-east. The arms were extended, the legs, bent at theknees 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 was60 m in diameter. Of seven graves of the YC that were found in the barrow, 5 weresele
ted for analysis (Fig. 7:1).Stratigraphy of the barrow. The 
entral part of the barrow had been ruined bya pit (\maidan") made for the produ
tion of saltpetre; the remaining \
aps" of thebarrow 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 Region1 - 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 Region1 - general plan and se
tion of barrow 14; 2 - plan and se
tion of grave 3 of barrow 12. Legend: a-remains of �re-beds; b - digging



93that one of the tra
ed banks of the barrow had been 
onne
ted to that grave. Theother 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 theassumed 
entre of the barrow. It was made in a pit 2.15 x 1.9 m in size, with itslonger walls oriented from north-west to south-east. On a ledge in the pit, 1.85 mdeep, there were wooden blo
ks. In the south-eastern 
orner of the pit there was asmall pile of slightly burnt bones of a small animal (sheep-goat?). Below the shieldthere was a re
tangular pit, 1.55 x 1 m in size, 0.65 m deep from the level of theledge. 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 werebent at right angles to the body. On the 
oor of the pit were the remains of a grassmat, 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 along wooden bar, 0.78 m long and 1 
m thi
k. Beyond the mat there were severalbones of a small animal. Behind the head of the skeleton was a moulded vessel witha short straight ne
k, strongly 
ontoured shoulders and a 
at bottom. The shoulderswere 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 northto south. The �lling 
ontained the remains of a wooden shield. The bottom of thepit lay 2.2 m deep from the \0" level. The skeleton lay in a foetal position on itsleft side, head to the north. Both arms were slightly bent at the elbows. The legswere bent at right angles to the body. There was a grass mat on the 
oor, with anunbroken 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 and1 m wide, whi
h had served as rests for the beams, 16 
m in diameter, that hadbeen 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 longerwalls oriented from north to south. The pit was 1 m deep from the level of theledge. The skeleton lay in a foetal position on its ba
k, head to the north. The armswere 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 grassmat, sprinkled with o
hre, and featured six postholes, 5 
m in diameter and 10 
mdeep.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, andsupported several beams, pla
ed along the pit. Below the shield was a re
tangularpit, 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 Region1 - 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 Region1 - plan and se
tion of grave 9 of barrow 14; 2 - plan and se
tion of grave 7 of barrow 14; 3 - plan andse
tion of grave 4 of barrow 14. Legend: a - �bre rot from the mat; b - wooden shield; 
 - digging



96m 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 thesouth-west. The arms were extended; the legs, bent at the knees and raised up, laterfell to the left. The bones were 
overed with o
hre. There were pat
hes of o
hreand some brown rot on the 
oor. At the bottom of the pit, along the wall, therewere six postholes with wooden remains inside. The hollows were 5 
m in diameterand 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
hhad 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 andsemi-
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
tangularpit, 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 foetalposition on its left side, head to the north-east. Both of the arms were bent at theelbows. 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 PROTOPOPOVKAThe barrow stood on the high plateau of the Ingul's left bank. By the timethe 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 was2 m high, and 20 m in diameter.Of the four graves of the YC found in the barrow, samples for analysis weretaken from three (Fig. 10:4; 11).Stratigraphy of the barrow. The barrow was 
onstru
ted in two stages. The �rstbank was 
onne
ted to grave 2. It 
onsisted of 2 
onstru
tion layers. The �rst ofthese, 0.9 m deep and 10 m in diameter, was made of bla
k earth \pellets". In thepro
ess of making the bank, the buried bla
k earth and the surfa
e of the bank hadbeen 
overed with a watery layer of soil. On top of this was the se
ond layer, 0.5m thi
k and 15 m in diameter, also made of bla
k earth \pellets". The ex
avationteam did not manage to tra
e the 
onne
tion of the se
ond bla
k earth bank witha parti
ular grave (Fig. 10:1-3).Grave 2 (main, Fig. 10:4) was found in the 
entre of the barrow; the dis
hargelying 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 Region1 - 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



98pit, with rounded 
orners, was 2 x 1.6 m in size, with its longer walls oriented fromnorth-west to south-east. The pit was 1.25 m deep from the level of the buried bla
kearth. The skeleton lay in a foetal position on its ba
k, head to the north-west. Thearms were extended along the body; the legs, originally bent at the knees and raisedup, fell to the right. The skull was intensively 
overed with o
hre. Pat
hes of o
hrewere also seen on the pelvis and the feet bones. There was brown rot at the bottomof 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 ledgesmade, 0.5 m deep from the entry level, whi
h served as rests for the beam 
overpla
ed a
ross the pit. Below the level of the ledges there was a re
tangular pit, 0.9x 0.8 m in size, with its longer walls oriented from south-west to north-east. The pitwas 0.6 m deep from the level of the ledges. The skeleton lay in a foetal positionon its ba
k, head to the south-west. The arms were extended; the leg bones werenot 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 fromsouth-west to north- east. The bottom lay 2.7 m from the \0" level. The skeletonlay in a foetal position on its left side, head to the south-west. The left arm wasextended, the right arm was bent at the elbow; the legs were bent at right angles tothe body. There was some brown rot and pat
hes of o
hre at the bottom of the pit.2. CHRONOLOGY (CONCLUSION)2.1. RELATIVE DATING OF THE MONUMENTSFrom the features of the burial rite, the presented group of graves may bedivided 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 graveslay with their heads to the south-west; one to the west, one to the north-west, oneto the north, and one to the north-east. In two of the graves, the skeletons werepositioned either on the right or on the left side, heads to the north-east; and inthree other graves, the skeletons lay in a foetal position on their left side with theirheads to the south-west, the north-west and the north.
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F i g . 11. Protopopovka, Aleksandria Distri
t, Kirovohrad Region1 - 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 onetype of grave was found (barrow 6), while in three other barrows there were gravesin 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 orientationwere di�erent (barrows 5 and 14 near the village of Golovkovka, and barrow 2 nearthe village of Protopopovka). In these barrows, graves that 
ontained skeletonspositioned on their ba
ks had been made earlier than the graves with the skeletonsin a foetal position on their right or left side. On the other hand, 5 graves withskeletons that lay in a foetal position on their ba
ks, with their heads towards thesouth-west, the north- west, the west and the north, had some spe
i�
 details su
h aspostholes in the bottom of the grave. In general, this detail was typi
al for 40 per
entof the graves studied at the burial site, and distinguished the site signi�
antly fromthose in other regions of Ukraine, where this detail of the burial rite did not o

urin more than 5 to 10 per
ent [Nikolova 1992℄. It should be noted that the role ofthese postholes is not suÆ
iently 
lear, despite the assumptions of some resear
hersthat 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 observationssuggest that no tra
es of wood were found inside the postholes in most of thegraves. Possibly, before 
losing the grave, su
h 
onstru
tions were removed fromthe pit, or else the postholes may have been designed for a 
ompletely di�erentpurpose. Whatever the 
ase, this detail of the burial rite may probably be regardedas a spe
i�
 ethno-
ultural feature.The analysis of the stratigraphi
 lo
ation of the features of the burial rite, madefor all graves of the burial site 
on
erned, suggests that the earliest graves were thesmall 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 beenpositioned on their ba
ks, with their heads to the west and the south-west, the latterbeing 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 positio-ned on their right side and oriented towards the south-west. These graves displayed aspe
i�
 feature: postholes at the bottom of the pit. The fa
t that the two ways of po-sitioning the body 
oin
ided in time is proved by 
ases where a single bank 
overedgraves of both kinds, as well as by graves where the bodies were buried on their ba
ksthat were made later than those 
ontaining skeletons that lay on their right side (forinstan
e, Golovkovka, barrows 20, 25), and by several double and group graves [Po-lin, Tup
henko, Nikolova 1993:17; 1994:10℄. The last 
hronologi
al group of the bu-rial 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 relatedto 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.



101Within the above framework of 
hronologi
al 
lassi�
ation of the YC monu-ments of the Ukrainian steppe, these materials relate to the 3rd and the 4th 
hro-nologi
al periods [Nikolova 1992:16℄. 2.2. ABSOLUTE DATING OF THE MONUMENTSThe analysis of the dates obtained using the 14C method and the ar
haeologi
aldata brings us to the following 
on
lusions.a. A

ording to the 
alibrated 14C dates, with 95.5% probability (Table 1), theYC graves of this burial site had existed for a substantial time, and the graveswere 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 individualradio
arbon dates of some graves amounts to 460-300 years (for example, Ki-6723and Ki-6725). T a b l e 2Calibration after Weninger 1993Lab. No. No. barrow Date BP Date BC/AD/No. grave 
alKi-6718 3/1 3920±60 2379±85Ki-6730 5/3 3960±60 2446±97Ki-6731 5/5 4005±55 2516±72Ki-6719 6/8 3970±55 2472±90Ki-6720 6/9 3880±55 2356±89Ki-6721 6/11 3850±55 2296±94Ki-6722 7/4 3980±60 2480±93Ki-6723 11/5 4030±60 2539±81Ki-6724 12/3 3950±50 2403±81Ki-6727 14/2 3910±55 2377±79Ki-6725 14/3 3895±55 2371±83Ki-6726 14/4 3840±50 2285±90Ki-6728 14/7 3905±55 2374±80Ki-6729 14/9 3920±50 2386±72Ki-6733 1/2 3945±50 2398±78Ki-6734 1/3 3925±55 2388±78Ki-6732 1/4 3890±55 2364±85b. The use of the B. Weninger program [Kadrow, Szmyt 1996b: 104-108℄ so-mewhat redu
es this time span (Table 2). A

ording to these data, the dates of thegraves for this burial site fall between 2620-2195 BC, while standard deviations of



102individual 
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 14C datesobtained suggests that some of the graves whi
h display the same sets of burial ritefeatures di�er substantially in their 
alibrated 14C dates, while graves with di�erentsets of features have 
lose 
alibrated 14C dates. The graves 
ontaining skeletonspositioned 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 itsright side dates ba
k to 2446±97 BC (Ki-6730). The range is somewhat narrower forthe 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 fallinto 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 thepits, 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 ge-neral points to their 
lose 
ompatibility, ex
ept in barrow 14, where the obtained 14Cdates 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 formerpra
ti
e of using it for the produ
tion of saltpeter, not only prevented the rese-ar
hers from determining the real stratigraphi
 sequen
e of the graves, but 
ouldalso have in
uen
ed the quality of the original samples. A

ording to the 14C datesobtained, the graves 
ontaining skeletons positioned on their ba
ks (Ki-6726 andKi-6728) date ba
k to a more re
ent period (3905±55 and 3840±50 BP) than thegraves (Ki-6725, Ki-6727, Ki-6729) 
ontaining skeletons lying in a foetal position ontheir left side (3895±55 BP, 3910±55 BP, 3920±50 BP, respe
tively).Therefore, the results obtained from the 14C dating of the YC monumentsanalysed allow us to address a number of issues linked to general problems of ana-lysis and of the ar
haeologi
al interpretation of radio
arbon dates for determiningabsolute dates of ar
haeologi
al data [see in this volume: Nikolova, Radio
arbondating. . . ℄. Translated by Maria Ogiyenko
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