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Editor's ForewordThe Trzinie Culture, Trzinie Cultural Cirle and Trzinie Horizon are thenames of a ultural area in the borderland of Western and Eastern Europe atthe 2nd millenium BC. For over half a entury a disussion has been going onover the taxonomi identi�ation (hronologial and spatial) and geneti and ethniinterpretation of this ultural unit.In the debate, the 1980's and 1990's mark a signi�ant ognitive turn ausedby the growth of the orpus of soures, the use of systemati methods for the studyof mobile soures and the proliferation of regional 14C datings.The present volume of "Balti-Ponti Studies" is an attempt to register thisbreakthrough and a proposal for a new �tting of the Trzinie phenomenon intothe synthesis of Early Bronze Age Europe. The reords inlude rudiments of newregional systematizations, foundations of their hronologies based on radioarbondatings and a disussion of the mehanisms of soio-ultural hanges whih gaverise to the Trzinie ultural area and later ontributed to its disintegration.A long-term intention of this volume giving a multifaeted view of the e�etsof the said ognitive breakthrough is to enourage a areful srutiny of the deve-lopment mehanisms of the European Early Bronze Age Civilization, in partiularthe role played in them by the soieties inhabiting the drainages of the Balti andPonti Seas.



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 arhaeologial ultures (espeially from the territory ofthe Ukraine) are standarized aording to the English literature on the subjet [e.g.Mallory 1989℄. In the ase of a new term, the author's original name has beenretained.3. The plae names loated in the Ukraine have been transliterat from theversions suggested by the author (i.e. from the Belorussian, Ukrainian, Polish orRussian originals).



Balti-Ponti Studiesvol. 6: 1998, 130-140PL ISSN 1231-0344Nikolay Kovalyukh, Vadim Skripkin, Vitor I. Klohko, Sergyey LysenkoABSOLUTE (RADIOCARBON) CHRONOLOGY OF THEEASTERN TRZCINIEC CULTURE IN THE DNIEPER BASIN(THE MALOPOLOVETSKE BURIAL SITE)The Malopolovetske-3 burial site, loated in the Fastiv distrit of the Kiev re-gion at the eastern border of the Trzinie ultural-histori area, is signi�ant for thenew understanding of spei� features of the ultural-histori proess that ourredin the Middle Dnieper area in the seond millennium BC.This site represents the �rst Eastern Trzinie feature for whih a major seriesof radioarbon dates has been taken. A large number of �nds in the graves, mate-rials of the Eastern Trzinie as well as of the Srubnaya (Timber-Grave) Cultures,makes it one of the most signi�ant features both as a soure for haraterizingthe population that inhabited the area during that period, and also for the pre-ision of the absolute hronology and synhronization of the Srubnaya and theTrzinie ultural-histori regions inluding the territory from the Vistula to theUrals. 1. METHODSThe Kiev laboratory has developed a new method of obtaining lithium arbidefrom any arbon-ontaining speimens in one stage [Skripkin, Kovalyukh 1998℄.This tehnique, developed by V. Skripkin, allows us to obtain lithium arbidefrom organi bone matter without preliminary extration of the ollagen. In or-der to ahieve that, bones are divided into small parts and, after being washedthoroughly with trisodiumphosphate solution, they are treated with 3% hydrou-ori aid. The aid deomposes arbonates but �xes alium. As a result, the spe-imen develops a solid struture whih allows it to be washed and dried easily



131and thoroughly. After being treated this way, the speimen is mixed with manga-nese dioxide and plaed in a reator for vauum thermodestrution. The lithiumarbide yield is a. 95% [Kovaliukh, Skripkin 1997℄. This method produes weregood results, espeially for small speimens [Skripkin, Kovalyukh 1998℄. A signi�-ant redution of the time and the amount of hemials (lithium et.) needed, aswell as the substantial yield, protetion from the \memory e�et" and the possi-bility of obtaining arbide from minor samples make the vauum thermodestru-tion tehnique a very promising one. The use of this tehnique in our laboratoryallowed us to swith to ommerially real, statistial and graphi subalibration da-ting.The radioarbon method is fundamentally based on the assumption of invaria-bility of the onentration of 14C isotope in the atmosphere. However, as furtherresearh has proved, the onentration of 14C isotope in the atmosphere of theEarth depends on the tensity and diretionality of the Earth's magneti �eld, spaefators and the solar ativity.An international projet | building of a alibration urve | was launhed inorder to larify this onnetion and reate preonditions for the absolute radioar-bon dating. The study used several unique natural fossils of tree trunks that allowedaurate alulation of the trees' age by their rings. After preise determination of14C onentration in eah individual ring, a alibration urve (the Stuiver urve)ranging from 200 to 10,000 years was built. It was found that there were ratherdiÆult setions, within whih the onentration of radioarbon either inreasedor utuated within a rather broad range. These setions oinided with periodsof important and radial historial hanges. The use of the alibration urve forthese periods results in an abrupt inrease in vagueness in the determination ofthe alendar age, as the same value of BP may orrespond with a number of ali-bration dates with the disparity of up to 400 years (the typial example: BP=2450years).In order to �nd a solution to the emerging problems, a graphi subalibrationdating method was introdued. The method is appliable if there is a fragment ofwood from the feature under investigation whih has at least 20 year-rings. In suha ase the fragment is split into rings and the subalibration urve is built after the14C onentration is determined in eah of them. The urve's form is omparedthen with assumed setions of the Stuiver urve (within the obtained BP value),and a onlusion about assumed absolute age is made.Sine essentially all ompliated setions of the alibration urve have unique,de�nitely spei� form, the obtained date is highly plausible (90% and more).The graphi dating method an also be used in ases of vertial or horizontalstrati�ation of the studied objet, as well as for major bones and some molluskshells.



132 2. RESULTSAording to spei� features of burial rites and artifats, graves of the Malo-polovetske (MP) burial site, referred to the Late Bronze Age, may be divided intotwo groups: MP-II and MP-III (Fig. 1).The MP-II group inludes graves 11, 12, 15, 18, 19, 20, 21, 28 that were situatedin the \dead house" (a ritual imitation of a hut ontaining 8 graves) and large burialfoundation pits, in whih the graves were aompanied by a large number (over 20)of heaps of vessel breakage, mainly kithen pots, and piles of hopped animal bones.A signi�ant number of skeletons were dismembered and arranged in anatomial(urled, with their heads towards north-east) (Fig. 4:10) or non-anatomial (Fig. 4:4,5, 9) positions. Some of the intat inhumations are slightly urled, head to the north(Fig. 4:8); some are urled, head to the south-east and hands rossed on the hest(Fig. 4:6), and some are strongly urled, head to the north-west, fae down andhands tied up in the bak (Fig. 4:7). The typial kind of eramis are large tulip-likevessels, until reently similar to no other in the eramis omplex of the NorthernUkraine. The vessels display typial, massive faeted or rounded rims, and admixtureof gruss and mia in the dough. The vessel bodies are roughened with liquid laywhih, in many ases, was used to form multiroller ornament (horizontal rollersunder the rim and vertial ones on the body), rims and bottoms are smoothedor slightly burnished (Fig. 4:16). The rest of the erami omplex of the burialsite inluded vessels of the Trzinie-Komarov Cirle, with arefully smoothed andburnished surfaes, some of them deorated with semi-onentri ornament (Fig.4:20, 21); small onial and round-sided jars (Fig. 4:15); large helmet-like bowls (Fig.4:25), lids with omial handles (Fig. 4:24); vessels of the Srubnaya Culture (Fig.4:11-15, 17-19, 22-23, 26-27), inluding vessels of the Mayivka type, for ookingand serving (Fig. 4:22, 23); \late Srubnaya" vessels with a single roller or a beltof impressions (Fig. 4:11, 19, 26). Among other �nds, there were a small bronzehammered leaf-like dagger, three goblets with handles made of tal slate (Fig. 4:28--30), seven tools (tupiki) made of ox jaws (Fig. 4:31), four tools for �nishing hideswith large ross-uts (Fig. 4:32).Radioarbon dates from those graves were divided as follows (Table 1:1-4).The earliest grave in the group | No. 20 | 3350±40 BP (Ki-6211), whilethe latest | No. 28 | is 3300±40 BP (Ki-6320). Grave No. 28 has the averagestatistial dating, obtained from four samples of di�erent parts of the skeleton. Inthe gauge form, the date falls into the time interval of 1616-1518 al BC. Takinginto aount the minor di�erene of BP dates in the MP-II group, we believe it ispossible to extrapolate this dating in its approximated value (1600-1500 al BC) tothe whole group of graves.The MP-III group inludes graves 1, 2, 3, 5, 6, 7, 8, 9, 10, 17 whih are divi-



133
F i g . 1. Plan of the Malopolovetske siteded into two learly diverse subgroups. The �rst subgroup is represented by gravesontaining strongly urled skeletons of eastward (5 graves) (Fig. 4:35, 38) and so-uthward (1 grave) (Fig. 4:37) orientation, loated near the burial pits of the MP-IIstage. The seond subgroup ontains predominantly dismembered remains, theirbones plaed in anatomial (urled, head towards the north-east) (Fig. 4:34) ornon-anatomial order; three intat skeletons are positioned strethed on the bak,heads towards the west and the south-west (Fig. 4:33). One of the graves onta-ined a bronze nail-like pin with an eye under the head, two pairs of braelets withspiral \shields" and one pair of multispiral braelets (Fig. 4:34, 40-43). Bones ofone more dismembered skeleton lay on the remainders of a stone stela (Fig. 4:36).Other graves ontained no items. Remainders of funeral feasts in the omplexes arealso sare. They inlude several int knives and a grinder. Ceramis are represen-ted by fragments of breakage of non-ornamented vessels. One of the vessels an bereonstruted into a small tulip-like pot with a feebly marked rim (Fig. 4:39).Radioarbon dating of samples of this group returned the following data: (seeTable 1, 15-23). The earliest grave in the group, grave No. 10, belongs to 3290±40BP (Ki-6348), while the latest, grave No. 6, belongs to 3210±30 BP (Ki-6348).Bones from grave No. 17 were dated layer by layer, and the average statistial dateobtained from a series of samples is 3227±11 BP (Ki-6328) (Table 2, Fig. 2).The alibrated dates fall into the interval from 1491 to 1447 al BC. The intervalwas on�rmed by subalibration dating and redued to <1470 al BC. Enlosed



134 T a b l e 1Radioarbon dating of arheologial monuments of the Eastern Trzinie Culture found on theterritory of UkraineNo. Monument, burial-mound, Laboratory Conv BP Cal BCburial number1. Malopolovetske-II, Ki - 6354 3310±50 1δ 1668-1662Grave 11 1628-15202δ 1732-17241686-15041488-14502. Malopolovetske-II, Ki - 6355 3300±45 1δ 1620-1518Grave 12a 2δ 1680-15041486-14523. Malopolovetske-II, Ki - 6356 3345±35 1δ 1676-1606Grave 12b 1560-15322δ 1730-17281686-15244. Malopolovetske-II, Ki - 6207 3330±40 1δ 1670-1658Grave 15 1632-15901580-15282δ 1684-15185. Malopolovetske-II, Ki - 6208 3280±40 1δ 1604-1562Grave 17 1532-15102δ 1616-15001492-14466. Malopolovetske-II, Ki - 6209 3340±40 1δ 1676-1646Grave 18 1642-16021568-15302δ 1732-17241686-15207. Malopolovetske-II, Ki - 6210 3310±35 1δ 1612-1544Grave 19 1542-15242δ 1676-16461642-15668. Malopolovetske-II, Ki - 6211 3350±40 1δ 1678-1608Grave 20 1554-15362δ 1684-15861584-15269. Malopolovetske-II, Ki - 6212 3300±35 1δ 1620-1518Grave 21 2δ 1610-150410. Malopolovetske-II, Ki - 6313 3290±40 1δ 1612-1544Grave 28 1542-1516Sample #1 2δ 1676-16461644-15041486-145211. Malopolovetske-II, Ki - 6317 3300±40 1δ 1612-1520Grave 28 2δ 1678-1508Sample #2 1478-145812. Malopolovetske-II, Ki - 6318 3270±45 1δ 1610-1552Grave 28 1536-1506Sample #3 1484-14542δ 1672-16581632-1430



135No. Monument, burial-mound, Laboratory Conv BP Cal BCburial number13. Malopolovetske-II, Ki - 6319 3340±40 1δ 1676-1646Grave 28 1642-1602Sample #4 1568-15302δ 1732-17241686-152014. Malopolovetske-II, Ki - 6320 3300±22 1δ 1606-1560Grave 28 1532-1522Average statistial date 2δ 1616-151815. Malopolovetske-III, Ki - 6352 3225±45 1δ 1518-1438Grave 1 2δ 1606-15581534-140616. Malopolovetske-III, Ki - 6353 3260±40 1δ 1602-1566Grave 2 1530-15021488-14482δ 1618-142817. Malopolovetske-III, Ki - 6204 3270±30 1δ 1604-1562Grave 3 1532-15102δ 1616-15001492-144618. Malopolovetske-III, Ki - 6205 3250±40 1δ 1590-1580Grave 5 1526-14422δ 1612-15461540-142419. Malopolovetske-III, Ki - 6206 3210±30 1δ 1510-1474Grave 6 1464-14382δ 1518-142220. Malopolovetske-III, Ki - 6349 3240±50 1δ 1588-1582Grave 7 1526-14282δ 1618-141021. Malopolovetske-III, Ki - 6350 3270±40 1δ 1608-1556Grave 8 1534-15061482-14562δ 1666-16641628-143222. Malopolovetske-III, Ki - 6351 3220±45 1δ 1516-1438Grave 9 2δ 1604-15641530-140223. Malopolovetske-III, Ki - 6348 3290±40 1δ 1612-1544Grave 10 1542-15162δ 1676-16461644-15041486-145224. Malopolovetske-I, Ki - 6213 3430±35 1δ 1862-1850Grave 25 1758-16782δ 1874-18381816-18021782-1620



136 T a b l e 2Layer-by-layer dating of fossil bones (Grave 17)No. Analysed material Laboratory Average age (BP) Cal BCnumber1. Inner part of the bone, Ki - 6325 3270±12 1δ 1524-1517Sample 1 2δ 1593-15781527-15132. Middle part of the bone, Ki - 6326 3190±12 1δ 1499-1491Sample 2 1446-14262δ 1506-14821454-14213. Outer part of the bone, Ki - 6327 3220±12 1δ 1511-1505Sample 3 1486-14512δ 1513-14444. Average statistial date Ki - 6528 3227±11 1δ 1513-15071481-14562δ 1516-15001491-1447T a b l e 3Radioarbon dating of fossil bones from the Malopolovetske siteComplex Grave No. Age 14C BPMalopolovetske I Malopolovetske II Malopolovetske III(MP-I) (MP-II) (MP-III)1 1 3225±451 3 3270±301 5 3250±401 6 3210±302 12a 3300±452 12b 3345±352 11 3310±502 10 3290±402 9 3220±452 8 3270±402 7 3240±504 15 3330±404 2 3260±405 19 3310±355 18 3340±405 20 3350±405 21 3300±355 17.1 3250±405 17.2 3270±405 17.3 3190±405 17.4 3220±406 25 3430±357 28.1 3290±407 28.2 3300±407 28.3 3270±457 28.4 3340±40



137

F i g . 2. Radioarbon dating with the use of the tehnique of buildings subalibration urve based onfossil bones found in the Malopolovetske feature (grave 17).below is the desription of the subalibration date obtaining tehnique. We believeit is possible to extrapolate that date, approximated to 1500-1400 al BC, on thewhole group.Grave No. 25 of the burial site belongs to the Middle Bronze Age; it standsapart from other graves and is referred to a separate group, MP-I. It ontains aslightly urled skeleton with its head turned to the west, plaed in a pit with a avity(Fig. 4:1), and fragments of vessels of the Mnogovalikovaya Culture, with admixtureof sand in the dough, deorated with belts of slied rollers (Fig. 4:2, 3), rivetedherring-bone patterns and drawn triangles. The grave dates bak to 3430±35 BP(Ki-6213) (Table 1:24; Fig. 2:3). In the alibrated form a more redible age intervalappears to be 1782-1620 al BC.In the ourse of performing radioarbon dating of bone material from theMalopolovetske burial site, an attempt was made to use the graphi subalibrationmethod for obtaining a more aurate and reliable date. To do so, two of the best



138
F i g . 3. Chronology of the burial mound's stages.preserved major bones, presumably, of one adult individual, were split into threegroups of fragments. The division was performed in aordane with the ommonlyaepted hronology of bone growth. Subsequently, all groups of fragments weretreated aording to the standard tehnique and lithium arbide was obtained by thevauum thermodestrution method. Three separate dates were obtained in eah ofthe groups and average values were found with the use of the mathematial statistismethod. This approah allowed us to redue the error of the BP age to ± 11 years.Hene, three maximum preision BP dates were obtained. These dates were spreadonto the numerial �eld in the following sequene: early ollagen, middle ollagen,late ollagen to form a subalibration form. As shown in Fig. 2, the omparison ofthe obtained subalibration urve with the Stuiver alibration urve allows one tohoose the later of the two possible versions of al BC: 1482-1458. The omparisonwas based on the absolute value of BP and the diretion of hange in the 14Conentration in di�erent parts of investigated bones (by form of the subalibrationurve).In our view, the alendar age of the bone material under investigation, obtainedthrough the subalibration tehnique, falls into the interval of 1470±11 al BC withthe 95% probability (2δ).



139

F i g . 4. Material omplexes of stages of the burial mound.



140 3. CONCLUSIONThe use of the subalibration tehnique for radioarbon dating of arhaeologi-al speimens from the burial site near the Malopolovetske site allowed us to obtainthe maximally preise and redible results. With a high degree of probability, theradioarbon dates, obtained through this method, may be regarded as the absolutealendar age of ertain arhaeologial events.Hene, the early horizon of the Malopolovetske burial site (MP-II) dates within3300-3400 BP (1600-1500 al BC), while the late horizon (MP-III) is dated withinthe on�nes of 3200-3300 BP (1600-1500 al BC (Table 3, Fig. 3). The radioarbondates, obtained through the above method, prove that the burial site had existedfor about 200 years.For previously known features of the eastern version of the Trzinie Cul-ture, radioarbon dates have been obtained for the Pustynka settlement (Ki-5883140±100 BP (<1115 al BC); Ki-6220 of the Pustynka, hut X 3060±40 BP (<1248--1206 al BC) and Zdvyzhevka (exavations onduted by S.S. Berezanskaya) Ki-62213095±30 BP (<1288-1266 al BC). These dates suggest that the Malopolovetske-3burial site is the earliest among all dated features of the Eastern Trzinie Cultureomplex. Date referene of the Belogrudovka hut, exavated at Setor A of theMalopolovetske-2 | 2910±30BP (Ki-6219, <1134-988 al BC) also on�rms thisassumption and points out to the fat that the substitution of the Eastern TrzinieCulture by the Belogrudovka in the Middle Dnieper region ourred about 1200al BC. Translated by Inna Pidluska
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