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Editor's ForewordThis volume of the Balti Ponti Studies fouses on the results of the researharried out so far into the absolute (radioarbon) 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 researh goal andfundamental premise in the broader studies of the hronometri and developmentsynhronization of \borderland" ultural systems. In a series of artiles devoted toindividual taxa a onsiderable number of new 14C dates have been ompared. Thedates onern soure 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 Sienti� Center of EnvironmentalRadiogeohemistry of Ukrainian Aademy of Sienes in Kiev taking advantage offunds generously provided by the Polish Committee for Sienti� Researh.The volume devoted to the \dark" setion of the \borderland" history (3150--1850 BC) is the �rst but not the last publiation 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: Radioarbon vol.28, 1986, and thenext volumes℄. Deviations from this rule will be point out in notes.2. The names of the arhaelogial ultures and sites are standarized to the Englishliterature on the subjet (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 loalities having the rank of administrative entresfollows oÆial, state, English language artographi publiations (e.g. Ukraine,sale 1 : 2 000 000, Kiev: Mapa LTD, edition of 1996).



Balti-Ponti Studiesvol. 7: 1999, 103-128PL ISSN 1231-0344Alla V. NikolovaRADIOCARBON DATING OF GRAVES OF THEYAMNAYA AND CATACOMB CULTURES ON THE DNIEPERRIGHT BANKThe expedition of the Institute of Arhaeology of the National Aademy ofSienes of Ukraine has been investigating barrow burial plaes in the NikopolDistrit of the Dnipropetrovsk Region (the right bank of the Dnieper) (Fig. 1) formany years. A number of graves of the Yamnaya ulture (YC) and the Cataombulture (CC) were seleted for 14C dating, some of whih have been analysed [seeKaiser, Radioarbon. . . , in this volume℄. This artile presents materials of the YCand the CC from two barrows. 1. MATERIAL DESCRIPTIONChkalovo, barrow 11 (Fig. 2-4). One of the barrow burial sites, barrow 11, was partof the large barrow group near Chkalovo village. The exavations began in 1979 andare still being arried out. The group was loated at the watershed of two anientbanks. At the time of exavation, barrow 11 was 0.65 m in height, with a diameterof 20 m. A �lled dith was disovered, typial for barrows of the Eneolithi-BronzeAges, formed due to the exavation of soil for the embankment onstrution.13 graves were disovered in the barrow: 6 graves of the YC; 5 of the CC and2 of the Mnogovalikovoi Pottery ulture (MPC). Bones from the YC and CC graveswere taken for 14C dating (Table 1). This paper presents all the �ndings from theYC graves, inluding enotaphs, as the details of the burial eremony testi�ed tothe relative simultaneity of those burial plaes ontaining YC skeletons and thoseof a symboli nature.The barrow was onstruted one shot above grave 9, whih was surroundedby a ring digging, with a break in its south-western part, at the level of the buried
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F i g . 1. The iruit of the arrangement of barrow groups near Ordzhonikidze and near Chkalovo in theNikopol Distrit of the Dnipropetrovsk Region [see Pustovalov 1994℄. Legend: a - barrow grouphernozem. The outlet was up to 0.35 m thik and 7.5 m in diameter. All thesubsequent 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 entreof the barrow. It is a enotaph type burial plae, dug in a pit with ledges, whihwere loated at a depth of 0.7 m. Below the ledges, the pit was retangular, 1.5 x 0.9m in size, oriented lengthways from east to west with insigni�ant deviation. Thebottom was at a depth of 1.15 m. A fragment of fashioned ohre, of a laret olourand retangular in shape, 20 x 18 m in size and 3 m thik, lay at the bottom ofthe pit, near the northern wall. Similar ohre was found in graves 5 and 11.Grave 5 (YC, Fig. 4:1) is a enotaph type burial plae, disovered 9 m to the eastof the barrow entre. There were ledges at a depth of 1.4 m, with wooden bloksresting on them along the tomb. Below the ledges, the pit was retangular, 1.4 x 0.8m in size and oriented lengthways from north-east to south-west. The bottom wasat a depth of 1.9 m. A fragment of fashioned ohre, of a laret olour, 14 x 10 m



105in size and 3 m thik, was found at the bottom of the pit near the western wall. AUnio 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 entranehole was round, 1.1 m in diameter. The bottom of the hamber desended from adepth of 1.3 m towards the entrane loated in the eastern wall of the pit. Isolatedhuman bones were found in the �lling. There had been two entombments in thehamber, the �rst body being removed from the tomb during the seond burialeremony. The hamber was oval in shape, 2 x 1.3 m in size, oriented lengthwaysfrom north to east. The bottom lay at a depth of 1.84 m. The seond sepulhre wasat a depth of 1.76 m. The skeleton lay extended on its bak, head to the north-west.The arms were bent at the elbows, the hands plaed near the hin. The remainsof a white substane were found under the skeleton, and preserved human bonesfrom the earlier grave were sattered on the bottom of the ataomb.Grave 7 (CC, Fig. 3:3) was disovered 3.5 m to the north-west of the barrow entre.The entrane hole was oval in plan, 1.2 x 1.1 m in size, oriented lengthways fromwest to east, the bottom at a depth of 1 4 m. The pit was �lled with lay. The burialhamber adjoined the eastern wall of the pit. It was oval, 2.1 x 1.4 m in size, andoriented lengthways from north to south. The bottom of the pit lay at a depth of1.65 m. The skeleton lay extended on its bak, head to the north. The left arm wasextended, the right arm slightly bent at the elbow. A stain of red ohre was foundnear the skull on the pit oor.Grave 8 (YC, Fig. 3:1) was loated 3.5 m to the east of the barrow entre. It wasonstruted in a pit with ledges formed at a depth of 0.65 m. Below the ledges,the pit was retangular, 1 8 x 1.1 m in size, oriented lengthways from south-west tonorth-east. The bottom lay at a depth of 2.05 m. Fragments of a wooden overingwere found in the �lling. The skeleton lay in a foetal position on its bak, head tothe south-west. The arms were slightly bent at the elbows, the legs bent at the kneesand raised, later falling apart in a rhombus. The skull and feet bore traes of ohrepowdering. Near the right shoulder of the body lay an awl (bronze, four-sided inplan, 6.5 m long; Fig. 3:2). Brownish remains (leather/skin?) were found on thepit bottom. Small postholes were traed in the bottom of the pit along the tombperimeter. There were three postholes near the south-western front wall and threenear the longitudinal walls of the pit. They were 4 m in diameter and up to 3.5 mdeep.Grave 9 (main YC, Fig. 3:6) was sunk at the level of buried hernozem in a retan-gular 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 bak,head to the north-east. The arms were extended along the body. The legs werebent at the knees and raised, but had fallen down. The bones bore traes of ohre.Brownish remains (leather/skin?) were found on the bottom of the pit. Numerouspostholes, 4.5 m in diameter and 4 m deep, were traed along the front walls.
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F i g . 2. Chkalovo, Nikopol Distrit, Dnipropetrovsk Region1 - general plan of barrow 11; 2 - ross-setions of barrow 11. Legend: a - the ontinent, b - the digging, - buried hernozem
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F i g . 3. Chkalovo, Nikopol Distrit, Dnipropetrovsk Region, barrow 111 - plane of grave 8; 2 - bronze awl from grave 8; 3 - plan of grave 7; 4 - lay vessel from grave 12; 5- plan of grave 12; 6 - plan of grave 9. Legend: a - ontinent; b - ohre stains;  - blak remains; d -hollow



108Grave 11 (YC, Fig. 4:3) was disovered 6.5 m to the south-east of the barrow entre.It was sunk in a pit with ledges, whih lay at a depth of 0.9 m and were from 40m to 1.1 m wide. Below the ledges, the pit was retangular, 1.9 x 1 m in size, itsorners strengthened by vertial rods whih extended down the walls to the bottomor up to 0.05 m from the bottom of the pit, whih lay at a depth of 2.1 m. The pitwas oriented lengthways from south-west to north-east. The remains of a form ofshovel were found in the walls. These fragments were 48 m long, 2 m wide and 1m deep. The skeleton lay in a foetal position on its bak, 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 withohre, traes of whih were found on the pit oor in the areas of the skull andfeet. Fashioned ohre lay to the left of the shoulder (fashioned ohre, ylindrial inshape, of a laret olour, 8 m in diameter, 2.8m high; Fig. 4:5). Brown remains(leather/skin?) were also found on the bottom of the pit.Grave 12 (CC, Fig. 3:5) was loated 6.5 m to the south-west of the barrow entre.The entrane 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 en-trane was arhed in form, 0.52 m long, 0.3 m high. The hamber itself was ovalin shape, 1.9 x 1.4 m size, oriented lengthways from north-west to south-east. Thebottom lay at a depth of 2.1 m, the vault height was 0.86 m. Fragments of a formof shovel, 4 m in width, 28-30 m long and 2 m deep had been preserved in thehamber walls. The skeleton lay extended on its bak, head to the north-east. Thearms were bent at the elbows, the hands plaed on the pelvi bones. The brownishremains of a pillow or hat (leather/skin?) an be observed on the skull, and someblak olour remains on the leg bones. A vessel (a erami, at bottomed vesselwith low and ontoured shoulders. It is deorated with engraved lines and slantingdie points. The brim edge and the mouth of the vessel are deorated with \herring--bone" inisions. Below this are engraved double zigzag lines, the areas betweenwhih are �lled with slanting inisions. The vessel is 14 m tall, and the diametersare 14 m at the mouth, 19 m at the belly and 9 m at the base; Fig. 3:4) stood tothe right of the skull, surrounded by a painted layer of ohre, 20 m long and 12m wide.Grave 13 (YC, Fig. 4:6) was loated 5 m to the north of the barrow entre. The pitwas retangular in shape, with rounded orners, 1.6 x l m in size, oriented lengthwaysfrom south- west to north-east. The bottom lay at a depth of 1.6 m. The skeleton layin a foetal position on its bak, head to the south-west. The arms were extended, thelegs, bent at the knees and raised, had fallen to the right. The skull and extremitieswere painted with ohre.Shakhta 22, barrow 2 (Fig. 5-8). The seond barrow was part of the Shakhta 22group, loated at the watershed of the left bank of the Solena river, to the north of



109

F i g . 4. Chkalovo, Nikopol Distrit, Dnipropetrovsk Region, barrow 111 - plan of grave 5; 2 - plan of grave 2; 3 - plan graves 11; 4 - plan graves 6; 5 - fashioned ohre fromgrave 11; 6 - plan of grave 13. Legend: a - fashioned ohre; b - ohre stains;  - wood



110the manganese prodution mine (Shakhta 22), whene 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 seond highest in the group and lay in its western extremity. At thetime of exavation, its height was 2.05 m, diameter 34 m. The barrow embankmenthad been ploughed up, and a dith, formed as a result of soil exavations for theembankment onstrution was disovered around it. There were 17 graves in thebarrow: 10 of the YC 6 of the CC and 1 of the framework ultures (Fig. 5). Humanbones from two graves of the YC were seleted for the 14C dating, and we haveonsequently on�ned our presentation to graves of this ulture.The barrow was onstruted by the YC population. The anient 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 inreased to27 m when grave 14, overed with an embankment of friable hernozem, was sunkinto the north-west part. The next embankment of a loal type, overing the southernsetor of the barrow, was onneted with grave 9. The �nal barrow embankment,onsisting of loam, was onstruted following the sinking of graves 6, 3, 13 and 16,and thus reahed its �nal dimensions. The subsequent graves were sunk without theonstrution of further embankments (Fig. 6:1-7).Grave 2 was loated in the south-eastern setor of the barrow. Stone overing plateswere found at a depth of 1.72 m. Below these was a retangular pit with roundedorners, 0.8 x 0.5 m in size, oriented lengthways from north-east to south-west. Thebottom lay at 2.91 m (1.19 m lower than the overing). The skeleton of a hild hadbeen eaten away by rodents. Judging by the remains of the skull, it lay towards thenorth-east. At the bottom of the pit, an ohre stain was observed.Grave 3 (Fig. 7:1) was loated in the south-eastern setor of the barrow. The re-tangular pit, with rounded omers, 4 x 2.5 m in size, was oriented lengthways fromsouth-west to north-east. It featured ledges, at a depth of 2.05 m, upon whih lay adeayed overing of ane up to 2 m thik. Below the ledges, the pit was retangularin 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. Theright arm was extended. The bones of the left arm were not preserved. The skeletonwas painted extensively with ohre.Grave 4 (Fig. 6:8) was situated in the southern setor of the barrow. The retangularpit, 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 inthe grave, although only some barely appreiable remains of his skeleton have beenpreserved. A erami egg-shaped vessel with a low straight mouth and small, atbottom stood near the south-eastern wall. The area under the rim was deoratedwith 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 loated in the western setor of the barrow. The retangular
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F i g . 5. General plan of barrow 2, Shakhta 22 group, Nikopol Distrit, Dnipropetrovsk RegionLegend: a - grave outletpit, with rounded omers, 1.5 x 0.94 m in size, was oriented lengthways from northto south with insigni�ant deviation. The depth of the pit was 3.31 m. The skeletonlay 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 alarge vessel lay to the left of the body. Its internal and external sides were overedwith lines (Fig. 4:4). A piee of ohre lay behind the skull, and a shell was foundnear the feet.
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F i g . 6. Group Shakhta 22, Nikopol Distrit, Dnipropetrovsk Region barrow 2.1-7 - ross-setion of barrow 2; 8 - plan of grave 4; 9 - pottery vessel from grave 4; 10 - plan of grave 9.Legend: a - ontinent; b - ohre;  - piee of ohre
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F i g . 7. Group Shakhta 22, Nikopol Distrik, Dnipropetrovsk Region barrow 21 - vessel from grave 14; 2 - plan of grave 14; 3 - plan of grave 16. Legend: a - ohre; b - buriedhernozem;  - ontinent; d - small goat hooves



114Grave 9 (Fig. 6:10) was loated in the south-eastern setor of the barrow. The pitwas retangular in plan, with rounded orners, 2 x 1.34 m in size, and orientedlengthways from north-east to south-west. At a depth of 3.11 m there were ledges,upon whih were the remains of a wooden overing. Below the ledges, at a depthof 3.81 m (0.8 m below the ledges) the pit was retangular 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. Theleft arm was extended, the right arm bent at the elbow. The legs were bent at anobtuse angle to the body. A piee of ohre lay near the feet.Grave 12 (major, Fig. 7:5) was loated in the entre of the barrow. The pit wasovered by ane at the level of the anient horizon. The pit is retangular in plan,2 x 1.1. m in size, oriented lengthways from north-east to south-west. The pit is 0.9deep from the level of the buried hernozem. The skeleton had been satisfatorilypreserved. It lay in a foetal position on its bak, head to the north-east. The armswere extended. The raised legs had fallen to the right. A piee of ohre lay to theright of the skull.Grave 13 (Fig. 7:20) was loated in the eastern setor of the barrow. The retangularpit, 3.1 x 2 m in size, was oriented lengthways from east to west. Ledges, at a depth of2.05 m, bore traes of a wooden overing. Below the ledges, the pit was trapezoidin 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 bak, head to the west. The arms wereextended along the body. The legs, raised, and bent at the knees, had fallen to theright. The skeleton was painted in ohre, partiularly marked on the skull. Somebrownish remains were found on the bottom of the pit.Grave 14 (Fig. 8:2) was onstruted in the north-western setor of the barrow. Thepit was trapezoid in plan, 1.7 x 0.8-1 m in size, oriented lengthways from south-westto north-east. The depth was 3.09 m. The remains of a wooden overing were foundin the �lling. The grave ontained the skeletons of an adult male and a hild. Theadult 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 theelbow. The legs were bent at an obtuse angle to the body. The skeleton of the hildlay on its bak, next to the adult, oriented in the same diretion, with its arms slightlybent at the elbows. Behind the skull, the bottom of the pit was overed with ohre.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 8.8m. Two small goat hooves lay near the vessel. The skulls of both the deeased borestains of ohre. Brown oloured remains were observed on the bottom of the pit.Grave 16 (Fig. 8:3) was loated in the north-eastern setor of the barrow. It had beenpartially destroyed by a bulldozer. The pit was retangular, 2.4 m long, orientedlengthways from west to east. At a depth of 2.05 m were ledges with a woodenovering 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 Distrit, Dnipropetrovsk Region barrow 21 - 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 - ohre



116and a hild. They lay in a foetal position on their left side with their heads to thewest. The right arm of the adult was bent at the elbow. The bones of the other armhad not been preserved. The legs were bent at right angles to the body. A smallgoat hoof was found behind the skull of the hild. Brown remains were observedon the pit oor. 2. DATING OF THE YAMNAYA CULTUREa. A omparison of the graves of the YC presented here with the YC gravesnear Golovkovka village in Kirovograd Region [see Nikolova, Radioarbon dates. . . ,in this volume℄ reveals signi�ant resemblanes, not only with regard to generalfeatures of the burial eremony, as testi�ed by the similar position and orientationof the skeletons, but additionally in peuliarities of the grave onstrution, inludingthe presene of small holes at the bottom of the grave pits.The analysis of hanges in the burial eremonies of the YC of Ukraine hasrevealed omparable tendenies between di�erent regions, despite the existeneof loal peuliarities. This allows us to determine four basi hronologial periodsin the development of the YC [Nikolova 1992℄. The most anient among these isharaterised by the establishment of a relative uniformity in the burial eremony.One of the most important features of this period was the onstrution of the basiquantity of initial embankments above the graves, with the obligatory support ofgraves by additions to existing barrows, inluding those of other ultures. All theinfrequent ases of stone irles and dith onstrutions, types of funeral feasts andso on around the burial plaes have been attributed to this period. Graves weresunk only in the entre of barrows. The prinipal grave shape is of a simple pitwith rounded orners, bloked with a tree or a stone The skeletons lay in a foetalposition on their baks, with the legs raised, and the head oriented to the east,north-east and oasionally to the south-east. The bodies were frequently olouredwith ohre. The monuments of this period are onentrated mainly on the territoryof the left bank of the Dnieper river (the basin between the Don and the Molohnarivers, 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 anient YC monuments of the Lower Volgabasin (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 territoryfurther to the west, whih proeeded to over the whole of the territory of the right



117bank of the Dnieper down to the basin of the Dniester and Prut rivers At the sametime, the majority of traditions of the preeding period had been preserved. Themajor hanges appeared in the orientation of the bodies. This tendeny is evidentaross pratially all the territories, both on the left and the right banks of theDnieper. Graves of this period were frequently the �rst graves sunk in barrows ofthe loal Late Eneolithi and Usatovo type ultural groups. The Post Maikop typesof metal produts and eramis of the third layer of Mikhailivka, as well as the �rstgraves featuring the remains of arriages appeared in this period. The burial plaesof this period were aompanied by embankments or soil additions. The entralsetions of the previous embankments were used for sinking graves. The prevailingposition of the dead remained the foetal position.The rihest ourishing of the YC on the territory of Ukraine ame duringthe third stage of its development. Although our data is relative, it is possible toassume that the height of the development of the YC population ame at this timefrom a quantitative assessment of burial monuments. Its �nal boundaries extendaross all regions of the steppe and forest-steppe zone of Ukraine, down to theregions of the Danube river basin. The linking of ertain territories with separatesoial groups (tribes?), appears to be attributable to this period, as ertain spei�features of both the burial eremony and erami omplexes have been traed toseparate territorial groups. A more detailed omparison, along with the olletion ofadditional materials, will obviously enable a more preise piture of their borders tobe asertained in the nearest future. The urrent stage of analysis already allows usto distinguish at least two basi territorial groupings, the populations of whih hadrather intensive ultural onnetions. The �rst of these inluded the southern areasof the Dnieper left bank territory - the Azov Sea basin, the Molohna basin, thebasin of the Dnieper and the Northern Ponti area, as well as the Crimean steppe.The harateristi feature of this sub-luster was the preservation of the mainlyeasterly diretion of body orientation. This distinguished it from all other territorialgroups of monuments, inluding the Northern Donets and the Orel and the Samararivers basin, whih were part of the seond grouping, inluding all regions to thewest of the Dnieper.The ourrene of numerous emeteries �lled with relatively simultaneous gra-ves is attributed to this period. The transformation of barrows into emeteries ofsmall, separate olletions entailed hanges in ertain burial traditions. This an beobserved to the greatest degree in the parameters of orientation, whih had gradu-ally lost its independent, eremonial meaning and surrendered to the tradition ofa planigraphi manner of emetery onstrution. It is worth noting that the obse-rvable distintions in orientation aross a range of regions generially asended tothe preeding period. Consequently, for the monuments inluded in the �rst terri-torial grouping, the easterly diretion remained prevalent until pratially the endof the YC. The western orientation was established in other monuments. This was



118a period of gradual ultural transformation, by the end of whih the tradition ofembankment onstrution and soil addition over the burial plaes had disappearedby the end of the period. Changes in the shapes of the grave pits have been foundin a number of areas. Burial plaes with bodies in a foetal position on their sideappeared during this period. For a ertain time, the ulture was haraterised bybi-ritual eremonies, until the re-establishment of a unity in the burial eremony.The �nal hronologial period in the development of the burial eremony ofthe YC monuments of Ukraine, as well as in other regions of its distribution, is ha-raterised by the ultimate transformation of all its features. The pratie of raisingembankments and soil additions above the burial plaes �nally ame to an end, untilonly old emeteries were used. The position of the bodies was exlusively in a foetalposition 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 withohre pratially disappeared. The erami omplex varied as well, with at botto-med vessels of di�erent shapes beoming dominant. In addition, a ertain hangein the onnetions between territorial groups has also been disovered [Nikolova1992:18-20℄.The graves presented herein, as well as materials of the Kirovohrad Regionwithin the framework of the given hronologial lassi�ation [see Nikolova, Ra-dioarbon dates. . . , in this volume℄ an be de�nitely attributed to the third andfourth hronologial periods.b. The graves presented above and the graves from Golovkovka village [seeNikolova, Radioarbon dates. . . in this volume℄ represent two groups aording tothe ustoms of the eremonies: (1) graves with skeletons in a foetal position ontheir bak (Chkalovo, barrow 11); (2) graves with skeletons in a foetal positionon their side (Shakhta 22, barrow 2). The analysis of graves disovered in eah ofthese barrow burial grounds learly testi�es to a ertain similarity between thoseattributed to one of the distint eremonial groups, and orrespondingly points totheir hronologial aÆnity. This an be observed not only in general eremonialfeatures, but also in individual details, suh as the presene of aompanying pieesof ohre and the onstrution type of the bottom of the grave (Chkalovo).. Fifteen radioarbon dates were obtained from six graves from barrow 11 nearChkalovo. Eight of these were obtained for graves 9 and 11 (Table 1). It should bestressed that this quantity of dates was obtained inadvertently, due to a mistakein the proess of ompleting the data ards. However, this inadvertent experimenthas allowed a number of problems to be raised onerning the auray of theindividual 14C dates obtained. Out of four pairs of individual radioarbon datesfor these graves, just three orresponded to the observed stratigraphy (Ki-6828 andKi-6829; Ki-6828a and Ki-6829a; Ki-6571 and Ki-6572) and one pair of dates for thesame grave ontradited it (Ki-6571 and Ki-6572). Three radioarbon dates for two



119T a b l e 1Chkalovo and Shakhta 22, Nikopol Distrit, Dnipropetrovsk Region, graves of the Yamnaya andCataomb ultures. List of 14C datingsSite Lab. No. No. barrow/ Culture, Date BP Date BC 68% Date BC 95%No. grave strati�ation - 1 sigma - 2 sigmalevelChkalovo Ki-6608 11/6 CC 3815±45 2316-2190 2452-24322164-2144 2402-23702358-21302074-2052Chkalovo Ki-6608a 11/6 CC 3770±50 2278-2228 2390-23882206-2132 2334-20702078-2048 1998-1986Chkalovo Ki-6610 11/7 CC 3765±45 2276-2246 2314-23002204-2130 2298-20322080-2046Chkalovo Ki-6610a 11/7 CC 3750±45 2270-2260 2284-20282202-2122 1998-19842086-2040Chkalovo Ki-6827 11/8 YC 3910±45 2460-2390 2550-25422388-2334 2490-22762240-22382236-2204Chkalovo Ki-6571 11/9 YC 3985±45 2540-2522 2610-25981 2504-2456 2588-23962380-2344Chkalovo Ki-6571a 11/9 YC 4035±50 2608-2600 2862-28161 2586-2470 2694-26762668-24562418-2412Chkalovo Ki-6828 11/9 YC 3960±50 2562-2528 2576-23121 2498-2448 2304-22942436-24002374-2354Chkalovo Ki-6828a 11/9 YC 4010±50 2574-2514 2854-28221 2508-2454 2658-26422622-24482436-24002376-2352Chkalovo Ki-6572 11/11 YC 4060±55 2850-2824 2866-28102656-2644 2754-27242620-2488 2698-2462



120 Site Lab. No. No. barrow/ Culture, Date BP Date BC 68% Date BC 95%No. grave strati�ation - 1 sigma - 2 sigmalevelChkalovo Ki-6572a 11/11 YC 4005±55 2580-2460 2856-28202660-26402624-23942382-2338Chkalovo Ki-6829 11/11 YC 3900±55 2460-2314 2552-25422302-2296 2492-2198Chkalovo Ki-6829a 11/11 YC 3990±50 2574-2516 2840-28342508-2456 2616-23322384-2336Chkalovo Ki-6609 11/12 3870±40 2452-2430 2458-2270CC 2404-2368 2260-22022364-2282Chkalovo Ki-6609a 11/12 CC 3800±50 2310-2308 2450-24322294-2138 2402-23702358-21242086-2040Shakhta 22 Ki-6833 2/6 YC 3900±55 2460-2314 2552-25424 2302-2296 2492-2198Shakhta 22 Ki-6834 2/9 YC 3970±50 2568-2524 2584-23143 2502-2452 2302-22962430-24022370-2360Shakhta 22 Ki-6834a 2/9 YC 3930±50 2470-2390 2566-25243 2388-2332 2500-23002240-2208graves from barrow 2, Shakhta 22 orresponded to the stratigraphy observed in thebarrow. Based on a omparison of the results for the radioarbon dates obtainedfor graves 9 and 11 in Chkalovo, it is learly neessary to onsider three dates(Ki-6827, Ki-6828 and Ki-6829) as inorret. The remaining dates are similar andtheir distintions within the limits of the measurement mistake. The results of the14C dating Ki-6833 and Ki-6834 are authenti for graves from barrow 2, Shakhta 22.d. Based on the results of the radioarbon dating alibration with 95.5% errorprobability (Table 1), the graves presented above should be dated bak within asigni�ant time interval 2866-2198 BC. This orresponds to the dating obtained forthe emetery near Golovkovka village [see Nikolova, Radioarbon dates. . . , in thisvolume℄. The synhronism of the YC graves from territories of the Dnipropetrovsk
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F i g . 9. Radioarbon dating of the Yamnaya ulture [using Weninger 1993 alibration℄



122and Kirovohrad regions is therefore determined not only by means of analysis ofthe arhaeologial data but also by their radioarbon dating. The interval aordingto 14C dating for the graves from barrow 11 in Chkalovo is determined as 2860-2330BC. The dates for the later graves from barrow 2, Shakhta 22 orrespond to theinterval 2560- 2198 BC (Table 1). Comparing the 14C dating results for the YC gra-ves from the Dnipropetrovsk and Kirovohrad Regions [see Nikolova, Radioarbondates. . . , in this volume℄, it is worth noting that due to range of the radioarbondates obtained, it was possible to determine the time di�erene between the graveswith skeletons in a foetal position on their bak and those with skeletons in a fo-etal position on their side (ompare Chkalovo and Shakhta 22). This has also beenobserved in arhaeologial data.e. The signi�ant di�erenes in the series of radioarbon dates obtained whihwere observed in the results analysis of 14C dating for graves from barrow 11 nearChkalovo village (for example Ki-6572 = 2866-2462 BC and Ki-6829 = 2552-2198BC) highlight the extreme are needed in the arhaeologial interpretation of in-dividual radioarbon dates. The error probability of dating results is probably nothigh. Nevertheless, it is learly neessary to reognise that at the present level ofdevelopment of the 14C dating method, the de�nition of absolute range of hro-nologial periods, whih are narrower than those for the ulture in general annotbe based on individual radioarbon dating, but requires the aumulation of signi�-ant series of data, allowing us to speify the produtivity of the radioarbon datingand the possible arhaeologial interpretation of its results. Therefore, it is learlyneessary to admit that, at the modern level of development, attempts to base thede�nition of the hronologial sequene of separate monuments on radioarbon arestill problemati, taking into aount the ambiguity of results. It is possible that aninsigni�ant quantity of 14C dates permits us to determine only the general tempo-ral orientation of separate ultures, whih is already a very important ahievementof absolute dating.f. The appliation of the B. Weninger programme, taking into aount theabove mentioned problem, nevertheless allows us to narrow slightly the hronolo-gial range of the onsidered monuments [Kadrow, Szmyt 1996:104-l08℄. The ali-bration results of individual dates are shown in Table 2. Aording to these data,the YC graves presented in this artile, allowing for standard deviations, date bakto 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 YCon the territory of the Dnipropetrovsk right bank an be dated bak to approxima-tely 2620-2279 BC. For the graves presented herein, the majority of the 14C datesobtained are onentrated in the range of 2500-2300 BC (Fig. 9).



1233. DATING OF THE CATACOMB CULTUREa. The radioarbon dates obtained for the ataomb graves from barrow 11 nearChkalovo (Table 1) initially di�ered slightly from the dates obtained for similargraves on the same territory [see Kaiser, Radioarbon. . . , in this volume℄. Theanalysed results of the 14C dating of three graves where the burial eremony wasof a similar nature (Ki-6608, Ki-66l0, 6609), dated bak to 2458-2032 BC, seemedrather 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 14C dating of samples Ki-6608a, Ki-6610a and Ki-6609a was thereforearried out. The results obtained seem to be more orret and oinide well with theother results of dating for CC graves of the territory under onsideration (Table 3).Aording to these results, the ataomb graves from barrow 11 in Chkalovo datebak to within 2304-2032 BC. T a b l e 2Calibration after Weninger 1993 (see Table 1)Lab. No. No. barrow/ Date BP Date BC/ADNo. grave al.Ki-6608 11/6 3815±45 2231±81Ki-6608a 11/6 3770±50 2135±92Ki-6610 11/7 3765±45 2131±82Ki-6610a 11/7 3750±45 2117±75Ki-6827 11/8 3910±45 2385±69Ki-6571 11/9 3985±45 2507±66Ki-6571a 11/9 4035±50 2532±66Ki-6828 11/9 3960±50 2450±89Ki-6828a 11/9 4010±50 2521±60Ki-6572 11/11 4060±55 2556±87Ki-6572a 11/11 4005±55 2516±72Ki-6829 11/11 3900±55 2373±81Ki-6829a 11/11 3990±50 2502±71Ki-6609 11/12 3870±40 2320±83Ki-6609a 11/12 3800±50 2217±87Ki-6833 2/6 3900±55 2373±81Ki-6834 2/9 3970±50 2478±84Ki-6834a 2/9 3930±50 2393±72



124 T a b l e 3Barrows near Ordzhonikidze, graves of the Cataomb ulture. List of 14C datings (Calibration afterWeninger 1993)Sample loation Number barrow/ Lab. number Date BP Cal. DateNoumber grave BC/ADChernaya 3/17 Ki-6553 3745±50 2118±79MogilaChernaya 3/27 Ki-6554 3805±45 2217±80MogilaChernaya 3/28 Ki-6555 3825±45 2255±72MogilaGurskaya 2/30 Ki-6556 3720±55 2103±83MogilaChkalovo 1 7/8 Ki-6558 3835±40 2266±72MogilaChkalovo 2 1/20 Ki-6559 3740±45 2115±73MogilaKruglaya 1/7 Ki-6560 3680±45 2041±76MogilaKruglaya 1/14 Ki-6561 3710±40 2085±68MogilaKruglaya 1/15 Ki-6562 3750±45 2117±75MogilaKruglaya 1/18 Ki-6563 3775±50 2191±93MogilaKruglaya 8/5 Ki-6564 3560±55 1851±82MogilaKruglaya 8/5 Ki-6564a 3620±55 1953±80MogilaKruglaya 8/12 Ki-6565 3690±45 2048±75MogilaKruglaya 8/13 Ki-6566 3720±50 2101±78MogilaKruglaya 8/13 Ki-6566a 3760±50 2127±85MogilaKruglaya 11/7 Ki-6567 3680±50 2044±80MogilaKruglaya 11/12 Ki-6568 3810±50 2224±88MogilaKruglaya 11/17 Ki-6569 3730±45 2106±72Mogila
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F i g . 10. Radioarbon dating of the Cataomb ulture [using Weninger 1993 alibration℄



126 b. One of the versions of data analysis has been o�ered for the interpretationof the radioarbon dates obtained for the graves of the CC of the given region [seeKaiser, Radioarbon. . . , in this volume℄. Here, we would like to onsider anotherpossible method of analysis. The dates alibrated aording to the programme ofB. Weninger are submitted in Table 3. One grave (Ki-6553) should be attributedto the Mnogovalikova Pottery ulture. In aordane with the radioarbon dates,among 12 graves of the CC, two groups an be distinguished aording to the type ofburial 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 ofthe CC. The remaining 14 graves, omprising the seond group, orrespond to thelate Ingul period. A diret stratigraphy is observed between the graves of di�erentgroups in only one ase (Ki-6554 arid Ki-6555) [see Kaiser, Radioarbon. . . , in thisvolume℄. The analysis of 14C dates for graves of the �rst group demonstrates thatin three ases these graves had the earliest dating among the graves of the CCfound in one barrow (Ki-6555, Ki-6566 and Ki-6568). However, the hronologialrange of this group (2327-2023 BC) is broad enough to be aeptable (Table 3). Onthe other hand, ertain disrepanies are observed in the analysis of the 14C datesfor the seond group. Thus, for example, onsiderably di�erent radioarbon dates(Ki-6563 = 2284- 2098 BC and Ki-6564 = 1933-1769 BC) were obtained for twograves featuring idential burial eremonies, in whih stone axes similar in shapewere found. It should be noted that the �nal date dropped out of the whole rangeof the 14C dates obtained, whih raised doubts as to its reliability. The new 14Cdates of the sample from the same grave allow us to redue this disrepany slightly(Ki-6564a = with. 2033-1873 BC), In general, assuming the radioarbon data underonsideration is orret, even taking into aount the disrepanies revealed, thetime range determined for the existene of this group is too broad - 2304-1873 BC.Furthermore, in this ontext, the auray of some of them is doubtful.It should be emphasised that, as with the graves of the YC, based on theradioarbon dates obtained, it is still impossible to trae the di�erent dates forthose CC graves whih the arhaeologial analysis identi�ed as displaying distintfeatures of the burial eremony. If we onsider the results obtained from the 14Cdating of the Cataomb ulture in general, it is learly visible that the majority areonentrated in the range of 2200-2000 BC (Fig. 10). CONCLUSIONNotwithstanding the observations expressed above onerning the auray ofthe radioarbon dating results obtained, the reently obtained set of 14C dates on-siderably expands the opportunities for an absolute dating of the YC and the CC,
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F i g . 11. Radioarbon dating of the Yamnaya and Cataomb ultures [using Weninger 1993 alibration℄



128whilst at the same time allowing us to onsider the problem of their hronologialorrelation at a new level.Aording to the results of the 14C dating obtained (Fig. 11), the late periodin the development of the YC on the territory of the right bank of the Dnieper anbe dated between 2550-2250 BC.The distintions between the dating of the YC and the CC are absolutely learlyobserved: the dating for the latter an be determined in the range of 2250-2000 BC.The radioarbon data obtained, supported by the published arhaeologial fats,absolutely ontradit the theory of the synhronism of the Late YC and the LateCC monuments on the territory of Ukraine.
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