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Editor's ForewordThis volume takes up the ontroversial problems of the early agrarian stageof ÿpastoral ultures". It ontains the ontribution of authors who are united intheir onvition of the need to analyze the ÿlassial" interpretation, whih is of amonolinear, very dynami development of the East European pastoralism and itsCentral European (or | to use a wider term | West European) manifestations. Allartiles were reated under the Editor's authorization and they onern a speialregister of questions. The questions addressed are: genesis and hanges of the givenphenomena, funtional requali�ation of eonomi and soial systems, traditionallyonsidered to be ÿpastoral" ones; as well as the reonstrution of �elds of ulture,onsidered to be partiularly useful in analyzing the development of the ivilizationaltrend (metallurgy, weapons), in whih we are interested. The volume does notexhaust all the neessary aspets of the disussion. I hope that we will be able,in the near future, to present its ontinuation within the Balti-Ponti Studies.



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 the ver-sions suggested by the author (i.e. from the Ukrainian, Polish or Russian originals).
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Balti-Ponti Studiesvol. 2: 1994, 1-4PL ISSN 1231-0344Aleksander Ko±ko, Viktor I. KlohkoNOMADISM AND PASTORALISM | AN OUTLINEPROGRAMME FOR A DISCUSSIONAn inspiration for exposing the problems of onept meaning, mentioned inthe title, and furthermore, the norms of their identi�ation in the pratie of ar-haeologial studies, ame from observation of the range of misunderstandings, adi�erentiation of perspetives, whih we enounter in the most reent literature.These subjets, when onsidered in a time span of about 5000{1650 BC, are in-separably onneted to the major researh problems of European prehistory: thebeginnings of pastoralism (time and loation of origin) and the partiipation of she-pherds in the ultural-ethni transformation of the ontinent [f. Gimbutas 1956,1977, 1980, 1989, 1991℄.In this volume, we ompile several opinions whih are partiularly representa-tive of the most reent thought, onsiderations whih orret the previous interpre-tation standards. The texts presented here onern a borderland of the East andWest of Europe, in general, the region between the Vistula and Dnieper. The sele-tion of authors and subjets has been made with the intention of giving inspirationfor further disussion.1. Nomadism and pastoralism in terminologial traditions of European arha-eology are not de�nitively understood. We an enounter examples of their termi-nologial identi�ation. It beomes neessary to initially de�ne the onepts of our�eld of researh [f. Dyson-Hudson, Dyson-Hudson 1980℄.Nomadism is a wide onept whih de�nes a ertain life-style based on a stage--ontinuous hange of settlement (Greek nomas means a man who onduts a wan-dering lifestyle). In lassifying nomadism, the basi ategories are: generators, i.e.geneti-funtional inspirations (hunting-gathering, early agrarian or pastoral), andthe mehanis of land use. In the latter ase, two kinds of spae should be di-stinguished: the natural and the ultural. The nomads moved in set patterns: aontinuous one (with routes of migration following routes of a de�nite speies ofanimal), meridional (e.g. winter | south, summer | north), annular (e.g. around a



2network of water reservoirs) or vertial (mountain). Patterns also di�ered aordingto relations to settled ommunities or to those that were less mobile than themse-lves. In this ontext, pastoralism would mean pastoral nomadism (Latin pastoralis= shepherding). In the lassi�ation of this type of nomadism, an important roleis also played by the evaluation of the struture of the herd, or more omprehen-sively, breeding tehnology. From among its many regional ("ontinental") forms[Shnirelman 1980℄, our attention is foused around the Euro-Asiati trend.The origin of Euro-Asiati pastoralism is onneted mainly with the loal pro-ess of "taming the steppe" between the Ural and the Dnieper. The base of know-ledge on the basi trends of this proess we owe to Russian researhers [f.e. Gorodt-sov 1905; 1907; Merpert 1974℄ and to Ukrainians [f.e. Makarenko 1933; Lagodovska,Shaposhnikova, Makarevih 1962; Telegin 1973; Danilenko 1974℄. An important rolein a wider exposition of this ontribution was played by some Anglo-Saxon rese-arhers [f.e. Childe 1926; Gimbutas 1956, 1977, 1980, 1989, 1991; Mallory 1976,1977; 1989; Anthony 1986℄ and, to a lesser extent, by representatives of ontinental,Central European arhaeology [e.g. Esedy 1979; Ha�usler 1981; Ko±ko 1985℄. Thebasi features of the observed piture of the beginnings of Euro-Asiati pastoralismwere outlined as if marginal to a disussion of the "turning point" in the history ofthe ontinent, its Indo-Europeanization.2. The essential features of the "model" interpretation of the problems in whihwe are interested may be haraterized as follows:{ the point initiating the history of the "taming of the steppe" was the use ofhorses for horsebak riding, whih may be dated, on the basis of what has beenestablished at Dereivka, to a. 4000 BC [Telegin 1986; Anthony, Telegin, Brown1991℄;{ another turning point in the development of pastoralism was the ourreneof "the developmentally ritial triad" [Anthony 1989℄: breeding of sheep inherds, the use of horses for long-distane riding and of arts, whih meant theformation of a "typial" pastoral ommunity and whih was supposed to our,at the latest, in 3150/3000 BC.In this interpretation, there is no distint delimitation of the pastoral eonomy,no unequivoal de�nition of the above mentioned "early pastoralism". It onerns,in partiular, norms of its "exlusion" from the framework of a widely understoodagrarian eonomy [f. inspiring observations from Mikhailovka: Lagodovska, Sha-poshnikova, Makarevih 1962℄. The boundary between the breeding segment of theagrarian ommunity and the pastoral ommunity may, therefore, evoke a numberof disussions. "The proof of a pastoral harater" is usually provided by the dataon settlement and to a smaller degree by other premises: subjet (ultural equip-ment) or arhaeo-zoologial. In the ase of the former, additional diÆulties are



3reated by the lak of a more thorough knowledge of the steppe and forest-steppepalaeoeology [Shilov 1975a℄.The Eneolithi ommunities of Early Bronze Age shepherds, outlined in suha manner, would be haraterized by a signi�ant aptitude for ultural and evenethni transformation (f. Indo-Europeanization hypothesis) in a partiular irleof ommunities: the Northern Ponti (Blak Sea) area or the Balkans. However,the immediate regions of their settlement expansion are onneted losely with thesteppe band, whih ut towards the West, onto the areas of the Carpathian Basinalong the Danube and the Tisza [Alexeyeva 1976, 1978; Dergahev 1986; Yarovoy1985; Esedy 1979℄. Apart from the above mentioned area, the majority of the BlakSea pastoral ommunities in the West European ultural environments are foundin the form of formally di�erentiated "inuenes". This also diretly onerns thearea of the athment of the Balti (more broadly: Central Europe) in whih weare interested [Ko±ko 1991℄.The key issue in studies of this territory is the relation of the so-alled "inu-ene" to the proess of late-Neolithi nomadization. "Late-Neolithi nomadization",most often identi�ed with the formation of the Corded Ware ulture irle [Merpert1976; Buhvaldek 1986℄, is doumented mainly in sphere of settlement observations| the disappearane of relatively stable settlements for the sake of developmentof "episodi" settlement forms: amps and, in partiular, amping-plaes. One ofthe spetaular manifestations of this proess is the development of "burial groundultures" ("grave" ultures) | proven exlusively (or almost exlusively) throughmeans of sepulhral soures. In the interpretations of this phenomenon, a motifof the "risis of agriulture" dominates [f. a di�erent interpretation: Neustupny1969℄. Partiular authors di�er in their estimates of the depth of the above men-tioned proess and in the partiipatory sope of the exogenous generators | to bemore preise, the Ponti pastoral ultures [Mahnik 1966; Merpert 1974; Buhval-dek 1986; Milisauskas, Kruk 1989℄.3. The above outlined piture of the "model" interpretation requires importantorretions. Its indispensability results, �rst of all, from the modi�ation of inter-pretations of the origin of development of the "lair" of pastoral ultures, notieablein the 80's and 90's. This also onerns Russian studies of the enters situatedbetween the Don and the Ural [Matyushin 1982; Vasilyev 1981; Vasilyev, Sinyuk1985℄, as well as the Ukrainian ones onneted with the region between the Donand the Dnieper [Telegin, Potekhina 1987; Rassamakin 1993℄. In this publiationour attention is foused on the latter.Changes in the harater of the oldest pastoral ulture (the "pre-Yamnaya"and "Yamnaya" stages) onern: the inrease in omplexity of taxonomi reordingof their development and extension of ritial reetion on the myth of the Ene-olithi | Early-Bronze marospatial pastoral ultures, reonstruted in this version



4aording to the norms of "standard systems" that have been historially reognized.The �rst modi�ation suggests a onlusion that there was a great polylinearism inthe proess of "taming of the steppe". Its derivative is an observation that thereis a need to develop many anthropologial models of lari�ation of the indiatedphenomena, and further the requirement for revision of the said myth. The plaeof "Sythian-like" or even "Mongol-like" Eneolithi | Early-Bronze shepherds istaken by a ultural mosai of the region and ommunities having di�erent experien-es in the eonomi �eld of speialized breeding. This brings about the questionof the priniples of delimitation of the aesura of the "pastoralism proper". Withinthis reetion a tendeny towards restrition in their loation beomes prominent-- maximally as long as the beginnings of the Iron Age.Therefore, ould these oldest ommunities | let us all them quasipastoral |have at their disposal the ability that was hitherto utilized to destroy the Balkan--Central European ultural area, among others, in the Balti athment area? Itbeomes partiularly important when onsidered together with the extension of thedoumentation of the presene of the Ponti omponent in the development of theVistulian Corded Ware ulture [Ko±ko 1992℄.The doubts that have been outlined here are justi�ation of the need for aprompt reonstrution of the o-ordinated researh programs on:{ reonstruting early forms of breeding nomadism;{ revealing in their development of the position of pastoralism (inluding thede�nition of riteria of separation of "pastoralism proper");{ showing the stages of spatial progression of this form of ulture.The territory of the borderland between Eastern and Western Europe shouldhave a speial plae in suh a program, and is justi�ed by the position of this areain the previous oneptions of the "pastoral turn" | "a ruial moment" in thehistory of the ontinent. The olletion of works presented in this volume shouldbe onduive to the reanalysis of a number of views and open a wider forum fordisussion. Translated by Andrzej Pietrzak and Karen Laun



Balti-Ponti Studiesvol. 2: 1994, 5-28PL ISSN 1231-0344Mihailo Y. VideikoTRIPOLYE | "PASTORAL" CONTACTS.FACTS AND CHARACTEROF THE INTERACTIONS: 4800{3200 BCMany arhaeologists were interested in questions of interation between thepopulation of the Tripolye ulture and their Eastern ("steppe") neighbors [Gimbutas1974; Movsha 1961, 1984, 1988, 1993; Danilenko 1974; Dergahev 1980, 1986; Tzvek1989; Ko±ko 1991; Mallory 1977 and many others℄. It is generally aepted thatPonti pastoralists played an important role in the history of Europe in the CopperAge. But when and how did they appear? When did nomadism and pastoralismappear as branhes of stok-breeding? The ritial study of arhaeologial souresfrom the territory of the Ukraine show us the possibility that it was later than theCopper Age [Shnirelman 1980: 89-90, 240-243℄. We onsider the question aboutPonti migrations into Danube basin and other European areas in Chalolithiperiod to still be open. It is a large �eld of researh.Tripolye ulture was on the borders of European ivilization with the "steppe"world for a long period of time | lose to 1600 years (Fig. 1-3). We shall writehere about only two main problems:{ Tripolye and the spread of the food-produing eonomy in the Northern Pontizone;{ Tripolye protoities and the "steppe tribes".1. ABSOLUTE CHRONOLOGY AND CULTURESIN THE NORTHERN PONTIC AREA IN THE COPPER AGEAll hronology of this period is onneted with periodization and hronologyof Tripolye-Cuuteni. We have many types of suh periodization and hronology[Passek 1949; Chernysh 1982: 171-175, Tab. 8-10; Telegin 1985, 1991; Patokova et



6
AF i g . 1. Copper Age ultures: I | Tripolye A, II | Gumelnit�a (Bolgrad-Aldeni type). After Arkheolo-giya 1985: Map 5.
BF i g . 2. Copper Age ultures: I | Polgar, II | Baden, III | Tripolye, IV-V | Sredny Stog Unity; VI| Nizhnemikhailovka ulture; VII | Copper Age of Crimea. After Arkheologiya 1985: Map 6.
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CF i g . 3. Copper Age ultures: I | Funnel Beaker ulture; II | early Yamnaya ulture; III | TripolyeC-I and C-II; IV | Pit- and Comb-Pottery ulture. After Arkheologiya 1985: Map 7, hanged by Author.Tripolye C-I and C-II: 1-5 Koshylovy-type (end C-I); 6-17 | Zhvane (Brynzeny) type (C-II); 18-35 |Tomashivka type(C-I): 18 | Teplik, 19 | Popudnia, 20 | Mankivka, 21 | Dmitrushki, 22 | Uman(Pankivka), 23 | Tomashivka*, 24 | Stary Babany, 25 | Sushkivka *, 26 | Dobrovody *, 27 |Talyanki *, 28 | Talne-1, 29 | Maydanetskoye *, 30 | Kolodiste *, 31 | Rozsokhuvatka *, 32 |Chihirkozivka *, 33 | Stara Buda, 34 | Vasilkove *, 35 | Kaytanivka; 36-39 | Kanev type (C-I);40-51 | Kolomiyshhyna type (C-I); 52-57 | Lukashi type (end C-I); 58-71 | So�evka type; 72-76 |Troyanov type; 77-92 | Gorodsk type; 93-112 | Usatovo type; 113-120 | Tripolye materials in moundburials (C-II): 113 | Yermolayevka, 114 | Olshanka, 115 | Serezlievka, 116 | Zhivotilivka, 117 |Bilozirka, 118 | Libimivka, 119 | Krivyi Rig, 120 | Sokolivka* - Tripolye protoitiesal. 1989℄. In this paper we use periodization, as reated by T. Passek, with veri�a-tions of N. Vinogradova [1983℄, and with its onnetions with Cuuteni periodization[Chernysh 1982: 175, tab.10℄.Absolute hronology of Tripolye-Cuuteni:Tripolye A | Preuuteni I,II,III: 4800{4500 BCTripolye B-I | Cuuteni A (1-4): 4500{4200 BCTripolye B-I/II | Cuuteni A-B (1-2): 4200{4000 BCTripolye B-II and C-I | Cuuteni B(1-3): 4000{3500 BCTripolye C-II: 3500{3200 BCThe Gumelnit�a (Bolgrad-Aldeni type) was ontemporary with Tripolye A and partly
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DF i g . 4. Synhronization of Tripolye and "steppe" halolithi ultures.with B-I [Subbotin 1983: 130, tab.11℄. The "steppe pastoralists" were representedby (Fig. 4):1. The Sredny Stog Unity | former Sredny Stog ulture, whih is now dividedinto: Skelanska ulture | in the steppe and forest-steppe, in the river valleys ofDnieper and Don (ontemporary with the end of Tripolye A | Tripolye B-I); Kvi-tanska ulture | in steppe and partly | forest-steppe areas near the Dnieper; Stoggroup | in the steppe part of the Dnieper area (ontemporary with Tripolye B-I/II| B-II); Dereivka ulture | in the forest-steppe part of the Dnieper basin, on Nor-thern Donets and Oskol rivers; Molukhiv Bugor type | in the forest-steppe, on theright bank of the Dnieper, near the borders of the Tripolye Kosenivka-type, inludingthe former Pivikha type (ontemporary with Tripolye C-I (?) and C-II). All typesand ultures are onneted with one another by their origin [Rassamakin 1993℄.



92. Nizhnemikhailovka ulture, on the Dnieper and in the Azov region (on-temporary with Tripolye B-I(?) | C-II) [Shaposhnikova 1987; Rassamakin 1993℄.There were other "steppe" ultures at di�erent times on the Don and in theEast Azov region: Azov-Dnieper, Donets, Khvalynsk, Kuban, Konstantinovka, andRepin ultures, whih were more onneted with the Cauasus than with theWesternareas. 2. TRIPOLYE AND SPREAD OF THE FOOD PRODUCING ECONOMYIN THE NORTHERN PONTIC AREAThe �rst elements of husbandry appeared there a long time before the Tripolyeulture, at the end of the Late Palaeolithi period or Mesolithi period. Amongthousands of int implements at the site of the Late Mesolithi settlement Mirnoye(Odessa region), G.F. Korobkova singled out 16 tools for harvesting [Korobkova1989: 63-76℄.The �rst Neolithi agriultural population was onneted with the ultures ofKris� and Linear Pottery, whih spread between 6000{5000 BC in the Moldova andUkraine territories. Under the inuene of this European Neolithi ulture, somefeatures of husbandry appeared in the eonomi systems of Bug-Dniester and Dnie-per-Donets ulture populations, but the foundation of this system was based on hun-ting, �shing and gathering [Pashkevih 1991; Korobkova 1987: 151-169, 1989: 70-73℄.When the �rst Tripolye population appeared to the East of the Romanian Car-pathians (around 4800{4700 BC), limited tribes of the Bug-Dniester ulture livedon the Southern Bug (phase Savran), in settlements where Tripolye imported pot-tery was disovered [Shaposhnikova, Tovkailo 1987; Burdo 1993b℄. It is interestingto note that these settlements are in the river valley, but also in the steppe region(Fig. 1).The emergene of Tripolye A (Preuuteni I-III) was onneted with the Neo-lithi Boian ulture (phase Boian-Giules�ti) and inuened by Kris�, Linear Potteryand other ultures [Zbenovih 1989: 171-186℄. The food produing eonomy of theBoian ulture was based on developed agriulture (Tritium mon., Tritium di.,Hordeum vulg., Viia, stone or antler mattok) and attle-breeding (attle up to80% of herd) [Coms�a 1974: 53-58℄. The emergene and spread of Tripolye-Preu-uteni took plae during the dry Holoene subperiod [Petrenko 1992: Fig.1℄, whenthe eologial situation in the foothills was unfavorable. When the Tripolye A ul-ture appeared on the Southern Bug, its area inreased. This was the territory ofthe forest-steppe zone with grasslands, ereal-partigrass steppes on watersheds, and
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F i g . 5. Skelanska ulture pottery from: 1-4 | Solonheny-II, 5-6 | Kadievy, 7 | Flores�ti (Zagot-zerno). After T. Movsha.



11groves of trees (lime-tree, oak, hazel, hornbeam, birh) [Kremenetski 1991: 80,111-112℄.Tripolye A agriulture was similar to the Boian system. Only one new type oftool appeared, for example the antler "ploughs" | one was disovered in Khre-benikiv Yar, to the East of the Southern Bug (exavations of N.B. Burdo), andmore in Moldova, whih they dated to the end of Tripolye A or Tripolye BI/II |Cuuteni A-B [Burdo 1993b; Sorokin 1991: 108-111, 145℄. The position of huntingin meat prodution inreased | from 34.1% in Traian | Dealul Viei (Preuu-teni I) to 59.2% at Bernashivka (Preuuteni II) | on the Dniester and 48.8% atSabatinivka II on the Bug [Zbenovih 1989: 152℄. Environmental onditions in thenew areas were so favorable for the foraging eonomy that Tripolye, with its oldfood produing eonomy traditions, had some features similar to the Bug-Dniesteror Dnieper-Donets ultures' eonomi systems.The next period, i.e. Tripolye B | Cuuteni A and A-B, was more favorable forthe produing eonomy beause it oinided with the humid phase of Holoen [Pe-trenko 1992℄. The Tripolye ulture population appeared on the Middle Dnieper andformed a loal group between the Southern Bug and Dnieper, whih is now knownas the East Tripolye ulture [Tzvek 1985, 1989℄. Other loal groups, Solonheny andZaleshhyky, were in the Western areas between the Southern Bug and Prut rivers(Fig. 2) [Vinogradova 1983℄. All the forest-steppe areas to the West of the Dnieperwere divided between Tripolye hiefdoms and tribes, whih orresponded with thisloal group type [Chernysh 1982: 236-238℄.The �rst evidene of interations between the Tripolye and the "steppe" Chal-olithi ommunities appears at the end of Tripolye A (Preuuteni III). It is afragment of pot from Luka Vribliveka, similar to the pottery of the Skelanska ul-ture (or the period Ib of Sredny Stog) | it is an import or a sign of inuene ofthe previous ulture (Fig. 4) and two fragments with broken shell in lay [Burdo1993a: 28, Fig. 3:7℄. During the period of Tripolye B-I/ Cuuteni A3-A4, their quan-tity inreased. At �rst, there were lower parts of the Skelanska ulture pottery andsome other fragments from the Tripolye-ulture settlements Solonheny, Flores�ti--Zagotzerno, Kadievtsy, Vasilivka, Dr�agus�eni, Novye Ruseshty-1 and other (Fig. 5)[Movsha 1961, Fig.2:5; Zbenovih, Shumova 1989: Fig. 2:15,16,17; Cris�maru 1977:Fig. 42:1,2℄. All these settlements are from the West Tripolye areas. There are someimports in the East-Tripolye ulture in the Tripolye B-I period: in Berezivka, Krasno-stavka, Chizsovka, Sabatinivka-I, Pehera, Cherniavka, Onoprievka, also onnetedwith the Skelanska ulture (Fig. 6) [Danilenko 1974: Fig. 68:3,10,11; Tzvek 1989:111-112, Fig. 4:4℄. We must note that suh "steppe" features as the broken shell inlay pottery were also present in the Neolithi ultures of Boian and Sredny Stog[Danilenko 1969; Coms�a 1974℄; a long time before the Sredny Stog ultural unityappeared, so the shell is not only a "steppe" tradition.
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FF i g . 6. Skelanska ulture pottery from Tripolye settlements: 1 | Krasnostavka; 2-4 | Sabatinivka-I.After O.Tzvek and V.Danilenko.We have real imports from the Skelanska ulture in only a short period |from the end of Tripolye A-Preuuteni III to the beginning of Tripolye B-I/II |Cuuteni A-B1 (around 4600{4300 BC). Only some features of this pottery beamepart of the Tripolye pottery-making tradition from the period of Tripolye B-I/II(Fig. 7). The lay with the broken shell admixture was used for prodution of theTripolye pottery forms: pear-like vessels, hat-like lids and other types. Aordingto V.N. Danilenko, the spread of the "steppe" pottery in Tripolye was onnetedwith the spread of milk-husbandry under a nomadi inuene [Danilenko 1974:104℄. It is interesting to note that erami types onneted with milk-husbandry,suh as di�erent strainers and jars, are also known in Tripolye A | PreuuteniI-III [Zbenovih 1989: Fig. 47, 45:16, 69:3℄. So the question about the diretion ofinuene is open.The next problem is one of horse domestiation. The great quantity of horsebones at the "steppe" settlements, the stone horse-head septres, and bone heek-piees reated the theory that this proess was onneted only with the "steppe"
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GF i g . 7. "Steppe" imports from: 1-2 | Cuuteni A-B settlement Draguseni; 3 | from Gumelnit�a(Bolgrad-Aldeni type) settlement Taraklia; Tripolye BI/II pottery with some "steppe" features: 4-7 |Klisiv. After A.Cris�maru, S.Ryzhov and I.Zayets, I.Manzura and V.Sorokin.



14ommunities (Danilenko 1974; Telegin 1973; Anthony, Telegin, Brown 1991 andothers).The beginning of this proess is dated by the stone septres from the Chaloli-thi burial mounds of the Northern Ponti zone (Alexeyeva 1992: Fig. 3:1,4). Similarseptres were disovered at the Tripolye-Cuuteni settlements of Berezivka, VerhnaZsora, Obrisheni, Fedelesheni [Danilenko, Shmaglij 1972: 7, Fig. 2:4; Dergahev1986: 73℄, whih are dated to the periods of Cuuteni A3 | Cuuteni A4 (around4500{4300 BC). In the region of interation between the Tripolye and Sredny StogUnity, most of the septres were disovered at the Tripolye | Cuuteni settlements.Only two were in the "steppe" burials: Suvorovo and Kasimha, whih are near theterritory of the agriultural ommunities [Dergahev 1986: 59℄. The tradition andtehnology of prodution of the polished stone artiles was unknown to the popula-tion of the Skelanska ulture, but well known to the Copper Age population of theBalkan-Carpathian region. Aording to investigations arried out by V.F.Petrun,the septres from Beresivka (on the Southern Bug) were produed from the loalraw material. The highest perentage of horse bones was in Dereivka | 55% [Tele-gin 1973: 133, tab. VII℄, whih is dated now to the period of Tripolye C-II [Movsha1993: 47℄ | around 3500 BC. In the earliest settlement | Sredny Stog II, whihwas ontemporary with the Tripolye B-I/II: 4300{4100 BC (after the end of theepoh of septres) this perentage was no more than 15% [Telegin 1973: tab. VII℄.Before this time, the horse was ommon in the Tripolye and Gumelnit�a populationherds of the Northern Ponti region: Tripolye A | from 2.5% to 8%, Gumelnit�a(the Bolgrad-Aldeni type) | from 3.2% to 16.8% [Subbotin 1983: 95, tabl.8℄.The most interesting situation was in the region of the lower Danube and Dnie-ster, whih was oupied by the Bolgrad-Aldeni population (Fig. 2). The eologialsituation here, at around 4600{4300 BC, was favorable for stok-breeding and agri-ulture [Kremenetski 1991:137℄ and lose to 27 settlements appeared to the east ofthe Lower Danube | on the banks of the liman lakes and small rivers in the steppezone [Subbotin 1983: 6-8, Fig.2℄. The eonomi system of the Bolgrad-type popu-lation was based on developed agriulture and stok-breeding. The most importantanimals in the herd were attle (26-58%) | up to 81.5% of the meat prodution,the perentage of sheep was sometimes up to 45.7%, but it was not more than 7--10% of the total meat produed. The horse was well-known: at the early settlementof Kokora 1 | 16.8%, at the late period settlement Bolgrad I | 15.4% [Subbotin1983: 94-97℄. The Bolgrad-Aldeni type gave the earliest and the �rst real exampleof the food-produing eonomy in the steppe zone of the Northern Ponti regionduring the Copper Age. This population had di�erent ontats with the "steppe"population.At the settlement of Taraklia (Moldova) a pot was found, it may be a "steppe"import (Fig. 7:3), in Bolgrad I | shell beads [Manzura, Sorokin 1990: Fig.1:9;
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HF i g . 8. Settlements and mound burials with Tripolye B-II and C-I pottery. I | settlements: 1 |Konepol, 2 | Grushivka-Ostriv, 3 | Bogdanivka, 4-5 | Gard 1,3, 6-7 | Gard 4, 8 | L.Gard, 9-10| Pugah, 11 | Novorozanivka; II | mound burials: 1 | Konstantinivka 2,m.1,b.23, 2 | Kovalivka,m.4, b.32, 3 | Serezlievka, m.4.Subbotin 1983: 131℄. Copper and gold artiles from the Balkanian enters weredisovered in burials of the Skelanska ulture [Rassamakin 1993℄. Some burials ofthis ulture were near the of the Bolgrad-Aldeni type, among them the burial withthe stone septer from Suvorovo.The early Tripolye may have been the seond enter of horse domestiationin the �rst half of the 5th millennium BC. In Tripolye we have horse bones: fromperiod A | Preuuteni I-III (before the "steppe" horsebak-riders of the SrednyStog Unity appeared), lay and stone sulpture, and painting with horse images.The proess of domestiation may have taken plae in the forest zone of Europe,beginning with the aboriginal, large forest horse. We an see, in this proess, the de-velopment of the domestiation experiene in soieties with stable and old traditionsof the stok-breeding [Bibikov 1953: 244-247℄. The �rst evidene of horsebak-ri-ding was found in Dereivka (the Dereivka ulture, or Sredny Stog-IIa) whih dates600{700 years later than Tripolye A and the Bolgrad-Aldeni type.
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IF i g . 9. Tripolye B-II period pottery from Novorozanivka settlement on Ingul-river.The next period was more favorable for the spread of the Tripolye-ulture po-pulation in the steppe zone, at �rst in the valley of the Southern Bug (Fig. 8). Morethan ten settlements with painted pottery of the Tripolye BII-CI periods were fo-und there: Gard, Gard{3, Gard{4, Vinogradny Sad, Tashlyk{4, Novorozanivka (on
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AF i g . 10. Tripolye B-II and C-I periods pottery from "steppe" burials: 1 | Koshary (Odessa reg.) b.20, 2| Khadzhider (Odessa reg.), m.6,b.4, 3 | Igren-8 (Dnepropetrovsk reg.), 4 | Rotmistrivka (Cherkassyreg.), 5 | Novo-Kotovsk (Odessa reg.), m.1, b.8, 6 | Igren-8. After S.Agulnikov, V.Petrenko, T.Movsha.the Ingul river), and others [Movsha 1993: 41, Zbenovih 1974: 64℄. In the ulturallayer of these settlements pottery of the Sredny Stog Unity and painted pottery ofTripolye ulture, and loal groups Nebelivka and Tomashovka, were found (Fig. 9).Aording to O.G. Shaposhnikova, they were a new type of Tripolye settlement,onneted with the mobile stok-breeding in the steppe zone [Shaposhnikova 1989:7℄. V. Kruts wrote about them as plaes of exhange, winter settlements of the herd-smen who belonged to the "steppe" population [Kruts 1989: 131-132℄. Aordingto T.G. Movsha, they were onneted with the settling of the Tripolye population,whih produed orn and attle for exhange with the "steppe" ommunities andthey were attempts of territorial expansion of the Tripolye in the steppe region [Mo-vsha 1993: 40-41℄. But this "expansion" was onneted only with the river valleysand the harater of the settlements is di�erent than in the forest-steppe. Whetheror not these settlements were Tripolyan is the problem whih must be investigated.Painted Tripolye pottery of the C-I period was found in the burial moundsin the Southern Bug region: Serezlievka (mound 4), Bogdanivka (mound 1), Kon-stantinovka and Pribugske. These burials belong to the Niznemihailovka ulture[Movsha 1993; Rassamakin 1993℄. It was the beginning of a tradition of putting the



18prestigious Tripolye pottery into the "steppe" graves, a tradition whih ourishedafter 3500 BC (Fig. 10).The river valleys were, at �rst, plaes for hunting, �shing and gathering ofstone and raw int for all populations | Tripolye and "steppe". All settlementswere situated near fords and rossing-plaes [Movsha 1993: 42℄. The period between4000{3500 BC was the time when we had some "steppe" imports in the Tripolyesettlements of the forest-steppe zone. It may have been a period of spread of theTripolye inuene to its neighbors. When V. Danilenko wrote about the antagoni-sti relations between the "steppe, stok-breeding" and the Tripolyan agriulturalpopulation, he onsidered it to be based on a division of labour between the po-pulations whih lived in di�erent eologial onditions (steppe and forest-steppe).But he wrote in his book only about septres and pottery | arhaeologial evi-dene of interations [Danilenko 1974: 92, 94-106℄. N. Merpert had another view.In his opinion there was a long period of inuene of soieties with a produingeonomy in the Northern Ponti area on the ultures of hunters-�shers, espeiallyin the forest-steppe(!) zone [Merpert 1982: 322-323℄.The majority of the Sredny Stog Unity settlements were situated in the fo-rest-steppe [Telegin 1973: 131℄. Settlements of the Nizhnemihailovka ulture andPivikha (or Molukhiv Bugor) type were in similar loations. We have little dataabout the agriulture of these ommunities. At the Molukhiv Bugor settlement(Cherkassy region) some imprints on pottery were found: Tritium monooum,Hordeum vulgare and Panium miliaeum; at Lysa Gora (Poltava region) | Tri-tium dioum, Panium miliaeum, Viia ervilia; at Prisya (Poltava region) |Panium miliaeum; at Mihailovka (Kherson region), in the lower layer | imprintsof Tritium dioum, Hordeum vulgare, Panium miliaeum [Pashkevih 1991: 14--16℄. Tritium monooum and dioum, Hordeum vulgare were the main erealsin Tripolye ulture from the earliest periods and unknown for the population ofthe neolithi ultures on the Dnieper before the spread of the Tripolye to the East[Pashkevih 1991: 26-27℄.The tools onneted with agriulture are also not numerous. Antler hoes werefound in Dereivka and Molukhiv Bugor [Telegin 1973: 74-75℄. Flint sikles wereprodued in large blades [Telegin 1973: 69, Fig. 36:2℄. The antler hoes are simi-lar to Tripolye ulture tools whih were found in settlements in areas between theSouthern Bug and Dnieper, for example | at the Vladimirovka settlement of theTripolye B-II period [Passek 1949: Fig. 47℄ (Fig. 11). The sikles on large bladesare also typial of the Tripolye ulture B-II period [Korobkova 1987: Fig.47; Pas-sek 1949: Fig. 58:2,6℄. There are some int sikles of the Karanovo-type, whihwere typial of the Tripolye ulture of previous periods among the materials of the"steppe" settlements. So we an say that agriultural spread in the forest-steppezone (in Sredny Stog Unity and other ultural types) was onneted with the Tri-
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BF i g . 11. Agriulture tools from Tripolye and Dereivka ultures (Tripolye | from Vladimirovka andPolivaniv Yar; Dereivka | from Dereivka). After T.Passek and D.Telegin.



20polye inuene or population. It took plae in a period not before Tripolye B-II |after 4000 BC.More omplex is the question about the spread of stok-breeding. Some authorsonsidered it to be before the spread of agriulture [Danilenko 1969, 1974: 25--29; Telegin 1971b: 21℄, others | to be onneted with Western ultural inuenes[Shnirelman 1980: 89-91℄. The earliest ultures of the Sredny Stog Unity dated near4500{4300 BC (on the evidene of Tripolye A or B-I periods pottery imports), werelosely onneted with Tripolye-Cuuteni and Bolgrad-Aldeni (Gumelnit�a) ultures.So the Western inuene was onneted, at �rst, with these ultures (exept theregion of the Don, where the inuene of the Cauasus was predominant). Theherds of the Sredny Stog Unity (exept for the high perentage of horses) is similarto Tripolye data [Telegin 1973: 133; Zbenovih 1989: 152℄. The Dereivka settlementrepresented the end of the reation of stok-breeding husbandry in the forest-steppezone [Telegin 1986℄. Dereivka was ontemporary not with Tripolye C-I, but with C--II [Movsha 1993: 47℄, so it was the period after 3500 BC. The Dereivka ulturewas formed (aording to N. Kotova) on the base of the Stog group, Kvitanskaulture, Dnieper-Donets ulture, late Tripolye and Funnel Beaker ultures only inthe forest-steppe, beause the steppe zone at this period was oupied by the Repinulture (onneted with the origin of Yamnaya ulture), whih was under Cauasianinuene. The forest-steppe ultures marked only the beginning of the history ofreal steppe unities, whih were probably onneted with mobile forms of stok--breeding [Merpert 1982: 325℄. So the beginning of pastoralism and nomadism inthe Ponti steppes an be dated after 3200{3000 BC and was onneted with theglobal aridisation of limate at the end of the Atlanti/beginning of Subboreal. In theCopper Age, other pre-onditions of this proess appeared: horse domestiation,wheeled transport, and developed stok-breeding. The �rst semi-nomadi traditionswere losely onneted with the enters of the high ivilizations, Sumer at Near Eastand Vin�a in Europe [Nikolayeva 1991:85℄. But the neighbors of the pastoralists'anestors were Tripolye and Bolgrad-Aldeni, not Vin�a, as we show in this artile.3. THE TRIPOLYE PROTOCITIES AND THE "STEPPE" TRIBESIn the seond half of the 5th millennium BC, on the territories between theSouthern Bug and Dnieper, large settlements of Tripolye ulture appeared. At �rst,they had near 20-60 square hetares, as in Tsiszovka or Onoprievka (Tripolye B-I),then they inreased to 150-200 ha, as in Vesoly Kut or Miropolye (Tripolye B-I/II)
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CF i g . 12. Plans of Tripolye proto-ities (after V.Dudkin): 1 | Maydanetskoye, 2 | Talyanki.



22[Tzvek 1980: 175-180℄. Around 4200{4000 BC, suh settlements appeared in otherTripolye areas | in Moldova and Podolye [Markevih 1973; Videiko 1993℄. Theperiod between 4200{3500 BC was the time of the largest Tripolye protoities, suhas Talyanki (450 ha, up to 2800 buildings, population near 14,000), Maydanetskoye(200 ha, up to 2000 buildings, population near 10,000; Fig. 12) in the areas betweenthe Dnieper and Southern Bug [Kruts 1989; Shmaglij, Videiko 1993℄. They hadpowerful forti�ations of two-story buildings (Fig. 12,13) and large publi buildings.Near the large settlements, within 4-7 km, were small villages (2-9 square ha) |from 10 to 120 buildings (Fig.14) [Shmaglij, Videiko 1993℄.Part of these large settlements were situated near the steppe border (Fig. 8).The eonomy of the large settlements was based on extensive agriulture and stok--breeding, some raft speialization appeared. They were the entire eonomi, pu-bli, politial, military and ult enters whih formed the omplex strutures ofAnient-East nomus type in order to ontrol the surrounding territories [Videiko1992:11-19; Shmaglij, Videiko 1993: 63℄.V. Kruts regards suh settlements as unreasonable from an eonomi pointof view, and says their existene was onneted with the politial situation on thesteppe [Kruts 1989: 121℄. Some years earlier, E. Chernysh voied a suppositionthat the large settlements appeared in onnetion with the opposition against the"steppe" [Chernysh 1977: 18-21℄. The threat of war ame from the type of steppetribe eonomy, beause they were fored to enter the forest-steppe areas for stok--breeding and, at the same time, plundered the Tripolye settlements. Aording toV. Kruts, the steppe population was onneted with ultures of the Sredny Stog,Niznemikhailovka and eneolithi inhumations in the supine position [Kruts 1989:121,127,129-130, Fig. 5℄. All this is similar to the hypothesis, whih was ritiqued byV. Titov [Titov 1982: 90-91,137-138℄, about the rural people of the Ponti steppes,who destroyed the ivilizations of the Copper and Bronze Age in Europe and builttheir burial mounds on the territory of the agriultural settlements [Bona 1961;Gimbutas 1974: 129,131℄.The large Tripolye settlements appeared in the B-I/II period, when their "steppe"neighbors were tribes of the Sredny Stog Unity, who lived in the forest-steppe zoneon the Dnieper and the steppe zone on the Dnieper, Don, Donets and smallerrivers (Fig. 3). Their eonomy (in the opinion of D.Y. Telegin) was based on de-veloped stok-breeding. Agriulture, hunting, and �shing were seondary [Telegin1973: 162℄. Aording to our alulations, the meat from horses and attle ompri-sed up to 91% of the total, as in the Bolgrad-Aldeni ulture. If the horse was theobjet of hunting, the herd may been, in reality, to be similar to the Tripolye, withthe attle as the primary meat soure. Nomadism is not possible with suh a num-ber of attle. The Sredny Stog population was settled [Shnirelman 1980: 241-242℄.The image of the warlike Sredny Stog horsebak riders was also based on the fats
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DF i g . 13. Tripolye C-I period protoity Maydanetskoye: reonstrutions of buildings and forti�ations:1 | part, exavated in 1987{1991; 2 | reonstrution of this part; 3-4 | reonstrutions of buildings(Pitures by Y.Bakhmah and P.Kornienko).
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EF i g . 14. Region of Talyanki and Maydanetskoye protoities: I | settlements; II | relief; III | mounds.1 | Talyanki, 2 | Maydanetskoye, 3 | Talne-1, 4 | Talne-2, 5 | Talne-3.of the arhaeologial �nds: so alled bone heekpiees and traes on horse teeth[Anthony, Telegin, Brown 1991: 96-97℄. But whether the investigated horse bonesbelonged to the Copper Age is a problem, beause in Dereivka, layers of the Mid-dle Bronze (with irular bone heekpiees) and the Iron Age were also disovered.



25If this horse really belonged to the Chalolithi layer, the possibility of horsebakriding is not the same as the possibility of their use in war [Shnirelman 1980: 231--232℄. The existene of the Sredny Stog avalry, armed with bone hammer-axes,spears with int heads, and bows and arrows [Telegin 1973: 143℄ is problemati-al. Tripolye armament was more perfet: stone and opper hammer-axes, int andopper daggers and knives were unknown to the "steppe" population at this time[Zbenovih 1975℄. The large settlements had strong forti�ation systems [Shmaglij,Videiko 1993: 54-55; Fig. 1:3℄. The Tripolye population of only one loal unity,the Tomashovka group, was near 25,000-34,000 in some periods [Videiko 1992: 11℄.The population of the entire Tripolye was near 410,000 during the middle period(near 4200{3900 BC), and at the beginning of the late Tripolye (3900{3500 BC) |100,000 to 120,000 people [Kruts 1993: 33℄. The number of the Steppe populationin the Early Bronze Age in the entire (!) Northern Ponti area | from the Donto the Danube | was near 50,000 in the period of the Cataomb Unity [see theartile by S.Z. Pustovalov in this volume of B-PS℄. The Sredny Stog Unity was onlya ultural unity, but not a military organization like the Cataomb Unity under therule of Ingul leaders.There is some data about the war onits between "steppe" tribes and Tripo-lye. The spreading of mounds on the territory of Tripolye protoities is onnetedwith the Early Bronze Age period. In mound 1, on the territory of Maydanetskoye(Cherkassy region), were 6 burials, 5 of whih belonged to the Yamnaya ulture[Shmaglij, Videiko 1988℄. The main burial was exavated from a level of blak soil(up to 20 m), whih overed the Tripolye forti�ations. Pottery from other burials(3 and 6) is similar to the pottery of the upper layer of the Mikhailovka settlementon the Dnieper (Tripolye pottery of C-II period was found in the middle layer,Maydanetskoye was dated to period C-I). So this mound, like many others, appe-ared a long time after the Tripolye ulture disappeared [Shmaglij, Videiko 1991℄.At the beginning of the C-II period in this region, the Tripolye population of theKosenivka-type built protoities and had ontat with the population of the Molu-khiv Bugor type, whose pottery was found during our 1993 exavations of a largesettlement (180 ha), Olkhovets (Cherkassy region), not far from the Sredny StogUnity (Fig. 15).These materials help to establish the dates of the Molukhiv Bugor-type lose to3500 BC. The Kosenivka-type (the largest settlements) are ontemporary with theSo�evka-type emeteries in the Kiev region. Aording to V. Kruts, the territory ofthe Kolomiyshhyna-type (Tripolye C-I) on the Middle Dnieper was partly overedby materials of the "steppe" Molukhiv Bugor-type. This proess led to a migrationof the Tripolye population to the North and the appearane of Chapayevka andlater loal groups on the Dnieper, with "steppe" features in their pottery [Kruts1977: 149-156℄. It is based on a synhronization of Molukhiv Bugor (by V. Dani-
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FF i g . 15. Tripolye C-II period settlement Olkhovets: pottery with Molukhiv-Bugor type features.lenko) with Tripolye C-I. In reality, this type was dated as later and its onnetionwith the Tripolye migrations is disputable. All the "steppe" features, in reality Tripo-



27lyan features in Molukhiv Bugor pottery, appeared under the inuene of Tripolyetraditions. The eonomy of Molukhiv Bugor was based more on hunting than onstok-breeding [Telegin 1973: 131℄.There were some eonomi, military and politial pre-onditions of the "steppeaggression" against the "peaeful" Tripolye population of the forest-steppe zonein times when the protoities existed. Protoities disappeared long before foresmore powerful than Tripolye hiefdoms appeared in the steppe. Tripolye protoitiesappeared as a reation to the eonomi and politial situation in the Tripolye--Cuuteni Unity (population growth, military onits between tribes, migrations).Through the example of large Tripolye settlements, we an see the beginning ofthe urbanization proess, whih was similar to the prehistory of Sumer ities inMesopotamia between 4000{3000 BC [Videiko 1992: 15-19℄. CONCLUSIONSElements of the produing eonomy in the steppe zone appeared very early| in the Late Mesolithi and Neolithi periods. But the husbandry of the steppepopulation, whih was limited for a long time, was based primarily on hunting and�shing. Cultures of these periods were onneted with the valleys of large rivers,not with the open steppe. We an see the same piture in the forest-steppe, exeptfor some regions where the population of the Kris� and Linear Pottery ultures lived.The wide spread of the produing eonomy between the Lower Danube andDnieper was onneted with the Tripolye-Cuuteni and Gumelnit�a ultures (Bol-grad-Aldeni type). Bolgrad-Aldeni was the �rst ulture with developed stok-bre-eding in the steppe zone of the Northern Ponti area. Horse domestiation mayalso be onneted with the Tripolye and Bolgrad-Aldeni, where the horse appearedbefore it spread to the Sredny Stog Unity. The omplex produing eonomy, simi-lar to Tripolye and Bolgrad-Aldeni husbandry systems, was �rst established amongthe Sredny Stog Unity population in forest-steppe zone, near the Tripolye borders.The end of this proess is dated between 3500{3200 BC. It was the foundation ofreal mobile forms of stok-breeding in the steppe zone. The spread of these forms,after 3000 BC, was onneted to the end of the Atlanti and the beginning of theSubboreal periods. At the same time, it was the end of the Tripolye-type omplexeonomy and the end of Tripolye ulture.The wide spread of the "steppe" inuenes around 4500 BC (pottery, sep-tres(?), beads) was onneted not with the migration of the Sredny Stog Unity



28population to the West, but with the opper trade with the Balkans. After the disin-tegration of the Gumelnit�a metalwork enter, all "steppe" inuenes disappeared.Instead, Carpathian features appeared in "steppe" materials | after the hange ofopper trade diretions in about 4200 BC. This was also the time when the Tripolyehusbandry model interested the forest-steppe population of the Sredny Stog Unity.This proess was onneted with the spread of prestigious metal artiles (gold andopper) among the leaders of this population | previous husbandry systems werenot enough for their new requirements. At the same time, the steppe zone beamethe objet of Tripolye expansion, when settlements with Tripoyle materials appe-ared on the Southern Bug (periods B-II and C-I). Tripolye proto-ities appearednear 4000 BC in di�erent territories (not only on the borders with the steppe).They were the enters of numerous Tripolye hiefdoms whih were in a state ofpermanent interneine war. The ause lay in the expansive harater of agriulture| after 40-70 years, settlements were built near the new �elds, but the territoryof the forest-steppe was limited. There were some eonomi, politial and militarypre-onditions to "steppe" aggression against Tripolye proto-ities and there is somearhaeologial evidene of suh onits. Disintegration of the Tripolye husbandryand ultural type was onneted with the hange in the environment after 3500BC. These hanges led to the spread of a produing eonomy in the steppe zone.Interations between Tripolye and Sredny Stog Unity reated the pre-onditionsfor this proess. After 3500 BC, some groups of Tripolye population took part inthe reation of new ultural types in the steppes | like the Usatovo ulture andothers. Only after these events did the steppe pastoralists appear. There were somepastoralists between 4800{3200 BC in the Northern Ponti area. The billiard ballmodel [Ko±ko 1990: 310-312℄ must take into onsideration the internal auses ofTripolye ulture migrations, hange of environment, whih were more powerful for-es than the minor tribes of the Sredny Stog Unity. They only began agriulture andstok-breeding for themselves with the help of the Tripolye ulture and Bolgrad-Al-deni type. Tripolye and Bolgrad-Aldeni played the part of higher ivilizations in thereation of the European semi-nomadi tradition.Translated by Mihailo Y. Videiko and Karen Laun



Balti-Ponti Studiesvol. 2: 1994, 29-70PL ISSN 1231-0344Yuriy Y. RassamakinTHE MAIN DIRECTIONS OF THE DEVELOPMENT OFEARLY PASTORAL SOCIETIES OF NORTHERN PONTICZONE: 4500{2450 BC (PRE-YAMNAYA CULTURES ANDYAMNAYA CULTURE)When working researhers are touhing upon suh topis as the eonomy ofone or the another primitive tribe and settling down only on the given fats ofarhaeologial exavations, then, when referring to the Blak Sea steppe zones, inpartiular, the question is one of shepherds or nomads. Suh a position aquired analmost axiomati harater due to written works and ethnologial fats about thesteppe tribes of the Middle Ages and the people of the 18-19th entury. Also omingfrom elementary logial thought is the idea that development of di�erent forms ofattle breeding had no advantageous alternative on steppe expanses. And we haveto agree with the fairness of a very simpli�ed approah | that of a growing farmprodution | despite the fat that the present steppe expanses, espeially in theUkraine, have been used for a long time. However, this is the result of brutal anduneduated interferene from human beings, espeially in the Soviet era. It wasn'texused either eonomially or eologially. Even in the last deade of the 19thentury, after the severe drought of 1891{1892, the famous Russian sientists, V.V.Douhayev, A.A. Izmailski, and others, were giving warnings about the downfallof the steppes due to thoughtless eonomi ativities. The problem of survival ofthe steppes is presently beoming even worse. It is now getting very diÆult to�nd areas of natural virgin steppe. Even the reserve areas an not �ll this lossompletely. Therefore, we an not have the "visual aids" that would enable us tosee those eologial onditions in whih not only the Middle Ages, but primarily,the primitive soieties of the �rst attle breeders formed and existed.In the history of developed speialized attle breeding and its di�erent forms,the �rst stages of this proess have a speial plae, whih, on the territory of thesteppe zone from the Volga to the Dnieper, may be dated as a period startingfrom the end of the Neolithi, Eneolithi, and Bronze Age (orresponding with a4500{2500 BC). Most important is the end of the Neolithi and the Eneolithi inpartiular. This exat time is referred to the period when the �rst groups of mobile



30people appeared; for whom the eonomy base beame speialized attle raising. Inthe Ukraine, suh early attle breeders are onsidered to be the tribes of a partiularulture, well-known as the Sredny Stog, aording to terminology by D.J. Telegin[1971, 1973℄. The period of the Early Bronze Age, whih oinides with the spreadof people of the so-alled "lassial Yamnaya" ulture, is already regarded by manyresearhers as a time of nomads or semi-nomads. This was written, for example,by researhers of Mikhailovka [Lagodovskaya, Shaposhnikova, Makarevih 1962:173℄ and by N.J. Merpert, who onsidered suh forms of attle breeding to be anearly trend in the development of an eonomi state between primitive Yamnayatribes [Merpert 1974: 115℄. However there are hypotheses about the presene ofanother trend: the existene of a settled way of life among those attle breeders inonjuntion with the semi-nomads [Merpert 1974: 115℄, or the existene of groups ofpeople with a fully settled way of life, who pursued attle breeding along with otherkinds of eonomi ativities [Lagodovskaya, Shaposhnikova, Makarevih 1962: 176--178℄. The �ndings of several researh projets initiated a more di�erential approahto solving the problem of developed forms of attle breeding among the people ofsteppe ultures. This approah is best aomplished in the works of V.P. Shilov[1975a, 1975b℄, who highlighted three types of attle breeding: 1 | settled horsebreeders in the northern part of the steppes and forest-steppe; 2 | settled attlebreeders in the ood plains of river territories (Dnieper, Don), raising large hornedlivestok; 3 | sheep breeders | nomads in the open areas of southern zones.Shilov proposed to look at the Volga-Ural model as the �rst stage of nomadi attlebreeding, based on the raising of small horned livestok, i.e. on sheep breeding. Inthe opinion of V.P. Shilov, the Northern Cauasian model, on the other hand, is notonsidered to have a nomadi style of life and is haraterized as a settled model,based on ontainment of large horned livestok and breeding of pigs. However, theresearher does not rejet the idea of seasonal driving on the summer pastures.On the whole, the works of V.P. Shilov still remain the fullest and most fun-damental studies of problems of development and forms of attle breeding in thesteppe tribes. We an use them as a foundation for further researh; modernizingand making them more preise on the basis of new osteologial, palaeoeologial,palaeolimatial and other fats. The works of this researher have some disadvan-tages, however, relative to the territory of the Ukraine, whih may onern hrono-logial disparity types of attle breeding in the Blak Sea model. The settled horsebreeders of the northern zone (for example, the residents of Dereivka) are olderthan the so-alled Yamnaya ulture inhabitants of the Dnieper banks and southernzone of the steppe. But, in this ase, it is not Shilov's fault, sine the ultural di�e-renes, in the steppe territory and to the south of the ombined forest and steppezones of the Ukraine during the Eneolithi period, are a very diÆult problemand have not yet been solved. There are two problems in addition to this one: the



31presene of qualitative osteologial fats for the given periods and the use of fatsfor reonstrution of palaeoeology of the Eneolithi and Early Bronze Age in thesteppes of the Blak Sea shores and the shores of Azov. We may onsider thesethree problems to be a basis for study of the harater of the steppe inhabitants'attle breeding eonomy. They are interrelated and an be expanded upon with thefats of osteologial researh, whih look for instruments of labour, planigraphialand topographial features of settlements, burial plaes, et.Therefore, we �rst set a task of ritial analysis of resolved issues pointed outearlier in order to onstrut an image about exising abilities of objeting reon-strution in the harater of attle breeding during the Eneolithi and Early BronzeAge. The models of type and form of attle breeding, and also the way of life amongthe �rst attle breeders, are in many ases similarly modi�ed by the ahievementsof ethnology.1. CULTURAL AND CHRONOLOGICAL DEVELOPMENT OF EARLYCATTLE BREEDERSFor the majority of speialists, who have never studied the materials of theEneolithi and Early Bronze Ages and are not familiar with the steppe Ukraine di-soveries of the last deades | unpublished or insuÆiently presented in publishedworks (thesis, short inomplete publiation, et.) | it is beoming very diÆult tofamiliarize oneself with general interpretations. This is espeially true for the Ene-olithi, whih di�ers from the others with its abundane of arhaeologial fats andtangled system of terminology. The most famous ultures are the Sredny Stog andYamnaya, whih have been representative of one era of the Eneolithi for a longtime. At the present time, they are used more out of habit and without lari�ationof these meanings. Right now, the Eneolithi era of the steppe and southern zonesof the forest-steppe is represented by many monuments due to arhaeologial rese-arh in the land relamation zones. These are mainly the burial mounds, whih aredivided into di�erent ultures, ultural groups, types and variants. Along with thefamous Sredny Stog and Yamnaya ultures studied at the beginning of 70's, and themonuments of the Nizhnemikhailovka type, there are distinguished the monumentsof the Novodanilovka type, post-Mariupol ulture, Suvorovo, Utkonosovka, Khad-gider groups, et., whih were studied at the end of the 60's. Some of the terms aresimply repeated and do not larify the situation. Even Yamnaya ulture is now opento some doubts in onnetion with the highlighting of Repin ulture on the Don,Yamnaya-Berezhnovsky burials in the steppe area of the Volga (whih reated some



32diÆulties in the understanding of an early period) and also a row of independentultures (Novotitarevskaya, Kuban, Budghak in the northwestern Blak Sea area).Yamnaya ulture has eased to be an ourrene of the Eneolithi and the basiperiod of its existene now haraterizes the Early Bronze Age.Grasping the full piture of ultural development is getting more diÆult, espe-ially if we add all that has been said to those groups and types of burial monumentswhih never reeived a onrete name and have only numeral indiation. They areknown in the Dnieper area, near the Azov, Kuban, and Don. We should agree, thatthe full piture of development in the ulture of early attle breeders does not existbetween habitually used old meanings and numerous new terms. For example, veryfew people an explain the di�erenes between the Novodanilovka type of burialmonuments and well-known Sredny Stog ulture burials. Beause of the relativelyrih inventory, whih inluded prestigious objets, we an not estimate the indepen-dene of a ulture. Nor an we single out the post-Mariupol ulture with its so-alled"outstrethed" burial mounds and not touh the basis of alloation in Sredny Stogulture? The fat is, that for the �rst ulture the eramis of the Kvitanska type aresigni�ant (aording to D.J. Telegin, the eramis of the Sredny Stog ulture). Thequestion of orrelation between burial mounds of Eneolithi burials and synhronisettlements of Dnieper and Azov areas is not well-developed. The term "Yamnaya"is a ontradition in itself, beause only the "Yamnaya" ulture an be referred toon the territory of the Ukraine with the so-alled "late Yamnaya" monuments. Itwas preeded by Eneolithi ultures ompletely di�erent in time and appearane.This way, the most important task is to order all existing materials and toreate a full piture of development in di�erent ultures. They are presented as aommunity of original attle breeder tribes after the disintegration of the Mariupolultural and historial unity (in our understanding still Neolithi). This will give theopportunity, depending on the representation and quality of the soures, to get abetter idea about the dynamis of development of attle breeding among di�erentgroups of inhabitants.First of all, we should refuse a ommon meaning for the "Sredny Stog ulture".This is ditated by three objetive fators.1. The settlements, Sredny Stog II (whih gave its name to the ulture) andDereivka (whih has beome an example of this ulture) are valuable beause of thedi�erent monuments on their territories (steppe and border of steppe and forest--steppe zones), beause of the time of existene (Sredny Stog II is a bit older thanothers) and beause of the appearane of a material ulture (eramis, int, et.).Therefore, when researhers use the term "Sredny Stog" ulture, it is unlear anddiÆult to understand what it is all about.2. The seond fator is the appearane, in the Dnieper area, of a speial groupof burial monuments, whih is aompanied by eramis of the "Kvitanska"-type



33in the funerals. The question is one of the so-alled "outstrethed" burial mounds,plaed by J.F. Kovaleva into a separate post-Mariupol ulture [Kovaleva 1984℄. Butsine, until the most reent time, the eramis of the Kvitanska-type were onsideredto be the oldest pottery of the Sredny Stog ulture [Telegin 1973: 8, 122-123; Shapo-shnikova 1987: 6℄, the arisen ontradition an not be overome by arti�ial separa-tion of the tight group of "outstrethed" burial mounds. We an not put them intodi�erent, but still traditional ultures (Sredny Stog, Nizhnemikhailovka, Yamnaya)[Telegin 1987: 26; Shaposhnikova 1987: 6℄. The only solution is to look again at thebasis, whih highlighted these ultures, and �rst of all, at Sredny Stog. Atually, theeramis of the Sredny Stog II type are not found near the burials, and in the settle-ment itself the Kvitanska-type pottery is absent. We an say a few words about Dere-ivka, where some piees of Kvitanska-type pottery were found. They an be seen, in aomplete piture, either as a distintive import or as a remainders of another layer. Itis neessary to note the absene of settlements of the "Dereivka" type in the steppezone, and, vie versa, the absene of "Sredny Stog" type settlements in the forest--steppe zone. For example, in the settlement of Alexandria near the Oskol river, theeramis of the Sredny Stog ulture are of insigni�ant quantity and have the appe-arane of an import when plaed against the bakground of other materials. The dif-ferene between the Sredny Stog, Dereivka and Kvitanska ultures is that Kvitanskais present both in the steppe zone and to the south of the forest-steppe zone. As anaside, there is proof to date them as later ultures, but not early ultures as was pre-viously believed. All objets whih aompanied the "outstrethed" burials (polishedstone hammers, statuettes of the Serezlievka type, �gured bone piering et.) are da-ted aording to the Tripolye sale as the period of C-II, beause they orrespond tothe materials of So�evka, Usatovo and Southern Bug variations of the late Tripolye.3. The last fator is the alloation of monuments of the "Novodanilovka" or"Kasimha-Petro-Svistunovo" types [Zbenovih 1973; Telegin 1985d℄ into an inde-pendent ulture. This is generally unlear if we onsider the two previous fators.In the end a legitimate question arises | what is "Sredny Stog ulture"? Is it mythor reality?N.S. Kotova, together with the author, made an analysis of available burialmonuments and settlements. We ame to a onlusion about the possibility of al-loation in the Ukraine territory, instead of one united Sredny Stog ulture, fourgroups of monuments. These four groups have even more spei� groups of anientattle breeders and we would be able to lassify them as independent arhaeologialultures. But to give tribute to tradition and to onsider the expansion of the term"Sredny Stog" ulture, we deided that it is possible to unite the four given ultureswithin the framework of the Sredny Stog region.The Skelanska ulture (Fig. 1) is so named beause of distintive features in theomplex of eramis found near the settlement of Strilha Skela, whih is loated
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AF i g . 1. Grave and the basi �nds of the Skelanska ulture: 1-2, 12, 22, 27 | Krivoy Rog (afterBudnikov, Rassamakin); 3, 6 | Novodanilovka; 4, 9-11, 17, 19, 21 | Alexandrovsk (after Brathenko,Konstantinesu); 5, 13 | Chapli (after Dobrovolskiy); 7, 20| Popow Khutor, barrow 31/7, grave 4 (afterStolyar); 8, 14, 23, 24, 26 | Petro-Svistunovo (after Bodyanskiy); 15, 18 | Mariupol, grave 24 (afterMakarenko); 16 | Suvorovo II, barrow 1, grave 7 (after Danilenko, Shmagliy); 25 | Voroshylovgrad.2 | gold; 3, 7 | pottery; 4, 18-20, 23, 26 | bone; 5, 6, 8-13, 22 | opper; 14, 21, 24 | int; 15, 16,25 | stone; 17, 27 | shell.



35near the large rapids on the Dnieper. It has some parallels on the Don and Azov:the 4th layer of Razdorsk settlement [Kiyashko 1987: 75℄, piees of the 5th layerof the Samsonov settlement [Gey 1983: 16, Fig. 12:2℄, and separate piees of Raz-dolny [Shaposhnikova 1970℄ on the Kalmius and Semenovka near the Molohnayariver. The area near Kamenaya Mogila is also possible. In the same ultural irleare burials of the Novodanilovka type: Chapli, Petro-Svistunovo, Novodanilovka,Mariupol, Alexandrovsk and others [Kotova, Rassamakin 1995℄. To the above wean add the oldest burials of the Dnieper basin whih are without an inventory ofburial mounds. For example, Igren | 8 and the island of Vinogradny and a seriesof burials in the Don basin: Mokry Chaltir, (m.2, b.6), Popova (m.31/7, b.7) andothers. We onnet the appearane of burial monuments in the Dniester-Danuberegion with this ulture. This group is known by the name of "Suvorovo" [Alexeyeva1976; Dergahev 1986; Petrenko 1989; Manzura 1993℄. They are also found in theKuban area [Korenevsky, Nagler 1987; Trifonov 1991℄.We may onsider the most distintive feature of eramis to be the presene ofround-bottomed wares with straight, relatively low neks and bellies, the maximumdiameter of whih is usually in the middle of its height. A plentiful mixture of shellin lay is usual, too. A partiular ornamentation overs the top half of the vesseldown to the shoulders and is exeuted in simple, drawn lines. It onsists of di�erentvertial and horizontal patterns, and zigzags. Attahed �gures were often added tothe deoration. The ornamentation was also present at the top of the nek. Amongint artifats, a ommon harateristi is double-ended arrow-heads and javelinswith a straight and slightly bulging base, and long knife-like metal plates. For burialeremonies, ground burials onsisted of individual burial plaes with harateristiburial onstrutions. The buried are plaed in oval pits, sometimes in boxes, in aurled position on the bak. The head is slightly raised, the arms are slightly bent atthe elbows and plaed on the pelvis area or on the stomah. The bent legs usuallykeep their original position. The abundane of oher, whih overs the buried in athik layer, is notieable. Orientation towards the east is predominant but westernorientation exists as well. Many tools, deorations and the details of the eremoniesunite the monuments of this ulture with the preeding Mariupol ulture.The Skelanska ulture is the oldest Eneolithi ulture. The time of its existeneis determined by items whih allow one to make a synhronization with well-datedultures of the Balkan-Carpathians region. And we an add Tripolye ulture, fromone side and from the other, the Eneolithi ultures of the Cauasus, North Cau-asus and Volga area. We an disuss suh �ndings as zoomorphi septers, bonefasteners, boar's fang and shell deorations, import erami, opper and gold goods,and int javelin and arrowheads. This question is well developed in literature, espe-ially on the loal level. We simply ertify the generally aepted opinions within theframework of the suggested oneption. The presented fats synhronize Skelanska



36ulture with ultures of Gumelnit�a A2-B1, Varna, Cuuteni A and Tripolye B-I onthe western and northwestern borders, with pre-Maykop ulture (settlements Svo-bodnoye, Meskhoko, Miskhaka) on the North Cauasus [Nehayev 1990℄ and withKhvalynsk ulture in the Volga area. Based on radioarbon dating for monuments ofthe above-mentioned farming ultures, in partiular Gumelnit�a and Tripolye [Mo-vsha 1984; Telegin 1985; Subbotin 1983: 130℄, this time is determined to be in therange of 4500{4100 BC [Movsha 1984℄. This does not oordinate with the publisheddates of the "Khvalynsk" burial mound [Agapov, Vasiliev, Pestrikova 1990: 85-87℄,whih gave a muh older age. But it orresponds with the dates of Yamnaya-Bere-zhnovsky burial mounds of the steppe Volga [Dremov, Yudin 1992: 29-30℄; whihreets a proess of Yamnaya ulture formation in this region.Stogovska ulture (Fig. 2) an be onsidered to be a ontinuation or a seondstage in the development of Skelanska near the Dnieper area. It is distinguishedfrom the previous one, �rst of all, by a omplex of eramis, well represented in thesettlement Sredny Stog II. Distinguishing features are beoming more ommon, suhas sharp and round-bottomed shapes with maximum diameter in the top part of thebelly, and an extended nek. They often appear with purposely bent inside rims. Allvessels are deorated on the upper part, down to the shoulders. The ornamentationis fairly regular in omposition and a tehnique of imprinting tooth-like stamps andso-alled aterpillars made from woven ord is used. The predominant style is anumber of rows and zigzags, imprinted with the same tehnique, just below thenek and also on the inside of the nek. A similarity is seen in the ornamentalomposition of Skelanska ulture eramis. The arrowheads from Sredny Stog IIare analogial with the Skelanska ulture, but the long plate-knives disappear.The most famous and outstanding settlements of the Stogovska ulture arefound in the Dnieper basin: the top part of the Eneolithi layer of Strilha Skela,Sredny Stog II, Kodahek, Zolotaya Balka, et. From burial mounds we an di-stinguish Igren | 8, Vinogradny island, despite the fat that those burials alreadyexisted in the time of Skelanska ulture. Basi ritual features are preserved, butthey are not so unvarying. This is evident in a number of variations in plaementof arms and legs, the skull, and in the use of oher. The rih, inventory-full (espe-ially metalli) burials, whih we know from the Skelanska ulture, are ompletelyabsent.The time of Stogovska ulture existene is not determined reliably enough. Theborder with the Skelanska ulture an not be determined. And a slightly later timeis �xed only by the �nding of Tripolye pottery in the burial mound of Igren | 8[Telegin, Filenko 1982℄. Vessels typial of Stogovska ulture settlements were alsofound there, but not in the same omplex. Tripolye wares belong to stages B-II/C-Iand C-I. It is obvious that fragments of Tripolye eramis from the settlement ofSredny Stog II are muh older, but they are unavailable for present researhers,
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BF i g . 2. Grave and the basi �nds of the Stogovska ulture: 1-3, 5, 8 | Igren 8, graves 13,15,10 (afterTelegin, Filenko); 4 | Khortitsa; 6, 7 | Sredny Stog II. 2-4 | pottery; 6, 7 | int; 8 | bone.and the publiation of this does not give a reason for exat dating [Dobrovolsky1929: 2, 91n., Fig. XI℄. Consequently, Stogovska ulture an presumably be dated asone of 4100{3600 BC. This orresponds to the dates aepted for stages of Tripolyeulture [Movsha 1984: 61-63; Chernysh 1982: 175℄.
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CF i g . 3. Graves and the basi �nds of the Kvitanska ulture: 1 | Sadovoye, barrow 101, grave 12 (afterNikolova, Rassamakin); 2 | Lubimovka I, barrow 3, grave 2 (after Rassamakin); 3, 4, 19 | BogdanovkaIII, barrow 1, grave 2,3,7, barrow 6, grave 3; 5, 8, 9 | Verkhnaya Mayevka XIV, barrow 1, grave 6;6 | Terny I, barrow 9, grave 2; 7 | Orekhov, "Tarasova Mogila", grave 6 (after Samar); 10, 11, 18| Vinogradnoye, barrow 2, grave 3 (after Rassamakin); 12 | Novoaleksandrovka, barrow 1, grave 16;13 | Bulakhovka III, barrow 3, grave 9 (after Kovaleva); 14 | Ordzhonikidze, "Chkalovi Mogily",barrow 3, grave 10; 15 | Buzovka XXIV, barrow 1, grave 3 (after Kovaleva); 16 | Nizhnaya Khortitsa,barrow 2; 17 | Orlik, barrow 2, grave 2 (after Lugova, Rassamakin); 220 | Verbki V, barrow 1, grave7 (after Kovaleva); 21 | Ordzhonikidze, "Dovga Mogila", grave 12 (after Nikolova, Rassamakin); 22| Kamenka Dneprovskaya, barrow 14, grave 2 (after Rassamakin). 2-9, 13 | opper; 10, 11, 14, 18 |bone; 12, 15-17 | pottery; 19, 20 | int; 22 | stone.



39Kvitanska ulture (Fig. 3) | this term is o�ered instead of post-Mariupol ul-ture [Kovaleva 1984℄ beause the previous term is not orret. All ultures of theEneolithi period are post-Mariupol, in partiular, the Skelanska ulture. On theother hand, our term has a reognized name whih more preisely reets the ha-rater of the ulture. First of all, it is seen in the famous erami omplex fromthe Kvitanoy burial near the village of Fedorovka [Bodyanski 1954℄. Well-studiedsettlements are absent, but numerous �ndings of Kvitanska ulture eramis in themultiple layers of settlements and also in its independent layer plaes are known(Leontevka, Solovinaya Rosha in the Dnieper basin, Voznesenovka in the Sivashregion et.). In a number of settlements, with non-separated layers of di�erent pe-riods from Neolithi to the Late Bronze Age (Vinogradny island, Pohilom, et.),Kvitanska pottery are predominant. The most promising forms are present in theburial omplexes. The eramis are haraterized by regular and very monotonoustypes of vessels of di�erent sizes: from miniature to very large. Ornamentation de-orates the top part of the vessels. Predominant are imprints of "walking" omb,and the main elements of design are a number of parallel rows with slightly bentimprints under the nek and from nek to belly. In a number of ompositionalfeatures, Kvitanska ulture pottery is similar to the Stogovska ulture's.For the Kvitanska ulture, a raised form of burial mounds with eremonies isharateristi. Also, a reurrene of arhai traditions with several burials underone burial embankment is seen (sometimes up to 7-9 separated burials). Arhaismis preserved in the eremony itself, demonstrated in the strethed position of thedead. They are lying in narrow oval and retangular dimples, sometimes with signsof sustenane and tied extremities. A great importane of �re in the ritual is noted.There was an uneven use of oher. An orientation towards the east is predominant,but towards the west is also possible.Due to disoveries in the burial plaes, we an add multiple opper deorationsto the harateristis of the material omplex of the Kvitanska ulture. They havethe appearane of a kind of tubular and spiral piering. Small brakets and lipswere deorations for the belts and a bone piering tool was used for deoratingthe out�t in some kind of rows. The same funtion was determined for polishedstone hammers [Kovaleva 1984℄. Some tools made from animal ribs are harate-risti, too. It is obvious that well-polished and hand-worked bone puntures an bereognized as spei� tools of the given ulture. Some of these things were usedby neighboring tribes (Nizhnemikhailovka ulture, some groups of late Tripolye) |opper deorations, bone tools of prodution, piering, stone hammers.The territory of extension of the Kvitanska ulture, based on the plaementof materials in settlements and on burial onentration, ould possibly reah thenorthern steppe and forest-steppe spaes of the Dnieper basin, the right and leftbanks of the Dnieper river, and even the Northern Donets and Ingulets rivers. The



40arrangement of burial plaes testi�es that, during a period of ativity, the populationof the Kvitanska ulture probably reahed the Don and Danube basins.The hronology of the early stage of the Kvitanska ulture does not yet havereliable benhmarks. From the logial point of view, its beginning should be in theepoh of disintegration of Azov-Dnieper ulture in the Mariupol unity. But whenand for how long the formation proess of the new ulture progressed is hard to say.Obviously, it went parallel to the development and formation of, �rst, Skelanska and,afterwards, Stogovska ultures. This is explainable by the presene of similar featuresto the previous ulture. But, at the present time, we have to deal with an alreadyformed ulture whih is reliably dated late enough, aording to synhronizationwith later stages of loal variants of Tripolye | in partiular, So�evka and Usatovo.This is the time when Kvitanska ulture itself was going through the period ofdisintegration. The arhaism of �gured piering has beome an example after thesame type of produt was found in the Usatovo omplex [Malyukevih, Petrenko1993: 25-30, Fig. 5℄. Stone hammers are not dated earlier than the So�evka variant,aording to the similarity of the burials and the latest Tripolye monuments on theSouthern Bug and aording to similarities in the burial mounds of Yermolayevkawith painted Tripolye eramis [Ribalova 1964: 79-80℄. In this way, Kvitanska ulture,aording to synhronization with Tripolye C-II, an be reliably dated to a periodof 3600{3000 BC. And probably to an even earlier time, synhroni to Tripolye C-Iand B-II/C-I [Movsha 1984℄, in other words, 3700{3600 BC.Dereivka ulture (Fig. 4) is so-named so due to a distintive omplex of Dereivkasettlements and haraterizes the ulture of a population in the south of the forest--steppe zone. The eramis of the "Dereivka" type are well-known on the NorthernDonets and Oskol (Minevsky Yar, Alexandria), the Dnieper basin, to the north ofDereivka. The irle of omparable things is limited beause of the lak of study ofthe Eneolithi in the forest-steppe of the Ukraine.From burial monuments, Dereivka ulture an laim a seond burial moundnear Dereivka and possibly some of the burials from the �rst burial mound. Itould be that two burials of Kamennye Potoki are attributed to this ulture. Butstudying rituals of the Dereivka ulture demands a searh for new, reliable sour-es. Dereivka-ulture pottery are haraterized by a predominane of spei� sharp--bottomed vessels with very high neks. Ornamentation deorates the top part ofthe vessels and is done by imprinted rests, brakets, di�erent dents, nothes, andthe use of a string. Designs of vertial olumns and also of horizontal rows are veryharateristi. The form, tehnique, and omposition in the ornamentation of thevessels di�ers fundamentally from the harateristis of ultures mentioned above.In onjuntion with the bottom-sharpened eramis are a large perentage of atbottomed bowls and pots.
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DF i g . 4. Finds from Dereivka (after Telegin).The time of existene of Dereivka ulture was determined by a Tripolye bowlwithout painting from the seond burial mound. It was dated as Tripolye B-II andB-II/C-I. The synhronization with Tripolye C-I is based on the disovery of a female�gure, whih is similar to the �gures of Cernovoda I ulture. And this is also knownin suh settlements as Cernovoda, Remniheu, and Tirpes�ti in Romania. On theother hand, one fragment of statue is lose to the Serezlievka type, dated as Tripolyeof C-II. T.G. Movsha raised a reasonable question about people living outside of theDereivka settlement before Tripolye C-II [Movsha 1984: 77℄. In this way, Dereivka



42ulture an be dated within the framework of 3700{3150 B.C. This dating needs tobe stated more preisely, but it is impossible beause of the limited soures.A short haraterization of our ultures has been given above. Until now, theyomprised the uni�ed Sredny Stog ulture and we now inlude them into a regionof the same name, whih appears to be the western part of the "Sredny Stog |Khvalynsk" ommunity [Vasiliev 1981: 34℄. Their relative unity is �xed only in theperiod when Skelanska and Khvalynsk ultures existed, inluding the "Mino-Bere-zhnovsky" burials.Besides the highlighted ultures, another one existed in the southern part of theUkrainian steppes, for whih we reserve the famous name of the Nizhnemikhailovkaulture.Nizhnemikhailovka ulture (Fig. 5) reeived its name due to a spei� omplex oferamis from the bottom layer in the settlement of Mikhailovka near the Dnieper,and its monuments are also known as monuments of the "Nizhnemikhailovka" type[Shaposhnikova 1971b, 1985, 1987; Telegin 1971a℄. We have our own point of viewon this matter, lose to V.N. Danilenko's view, whih distinguished a separate Azov--Blak Sea line in the development of the steppe Eneolithi, atually di�ering fromthe Yamnaya.Besides the bottom layer of Mikhailovka, and obviously, several vessels fromthe Novorozanovskoye settlement on the Ingul river [Shaposhnikova, Neprina 1977:60℄, the rest of the monuments are presented as burials in mounds, spread fromthe Danube to the Don. Aording to our statistis, one-type burials an be addedto the Nizhnemikhailovka ulture. They are haraterized as having a stable set ofsigns; oval pits, tuked position of the dead one side with one bent arm and theother outstrethed along the body. Oasionally, both arms are outstrethed in thediretion of the knees or bent at the elbows with the hands in front of the fae. Theeastward orientation is predominant. The use of oher ranges from intensive olorto barely notiable zonal marking. In the onstrution of burial mounds the distin-guishing features are dithes. In the burials and funerals, the predominant featureis eramis with a similarity to the erami omplex of Mikhailovka'a bottom layer.Distintive loal features exist along with absolute unity in the burial praties. Forexample, in the Dniester-Danube region, the burials are separated into a ulturalgroup known as "Utkonosovska" (aording to I.L. Alexeyeva), "Khadzhider" (a-ording to V.G. Petrenko) and "proto-Usatovo" (aording to I.V. Manzura). Onthe Don river this ulture is visibly represented by the burials of the III group (a-ording to V.Y. Kiyashko). Plentiful omplexes on the Southern Bug, in the Dnieperbasin, and on the Molohna also exist.The most typial eramis haraterizing the ulture are presented in the bot-tom level of the "eponym" settlement and in dithes of funerals in burial omplexes.These are at-bottomed vessels with rounded and spherial bellies and high or me-
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EF i g . 5. Grave and the basi �nds of the Nizhnemikhailovka ulture: 1 | So�evka, barrow 40, grave 7;2, 7 | Vasilevka, barrow 1, grave 22 (after Rassamakin); 3 | Kovalevka VII, barrow 4, grave 32 (afterKovpanenko, Fomenko); 4 | Trapovka, barrow 10, grave 14 (after Petrenko); 5 | Dolinskoye, barrow1, grave 32 (after Rassamakin); 6 | Ordzhonikidze, "Chkalovskaya", barrow 3, grave 32 (after Nikolova,Rassamakin); 8, 9 | Obloy, barrow 2, grave 4 (after Evdokimov, Rassamakin); 10 | Aleksandrovka,barrow 1, grave 17 (after Rassamakin); 11 | Mikhailovka, barrow 1 (after Evarnitskiy); 12 | Novo--Kotovsk, barrow 1, grave 9 (after Agulnikov); 13, 14 | Khadzhider and Koshary (after Patokova,Petrenko, Burdo, Polishhuk). 2, 5, 6, 8, 10-14 | pottery; 3, 4 | silver; 7 | int; 9 | opper.



44dium-height neks with well-ut rims. The surfae is smooth, although on manywares, in partiular well-known amphora from the settlement #2 [Lagodovskaya,Shaposhnikova, Makarevih 1963: Fig. 10℄, some srathes are visible: vertial onthe nek and slanting on the belly. But there are many polished vessels as well.Ornamentation is seldom found. Rows of imprints of string on the nek are typial.They also have nothes, pearls, and aterpillars. Small-sized, round-bottomed wareswith similar distintive tehnial features are also found in the burials.The time of existene of Nizhnemikhailovka ulture is determined by the pre-sene of Tripolye imports in the burials of the western type and the Dnieper basin,the stratigraphy of the burials and the bottom layer of Mikhailovka. These fatsallow dating of the given ulture, with its loal displays, to the time of TripolyeB-II/C-I, C-I and C-II, in other words 3700{3000 BC [Movsha 1984℄. But some�ndings in the burial mounds on the Prut river (Sarateni, m. 3 and m. 1), wheresherds from the ulture of Cernavoda I and Ib were found in funerals [Demhenko1990: 63; Manzura 1993: 29℄, and also in the burial mounds of the Dnieper basin(Vasilievka, m. 1 b. II), where Stogovska ulture erami was found in funerals ofthe Nizhnemikhailovka type [Rassamakin 1993: 10, Fig. 9:4℄, an move the datingto Tripolye B-II, in other words, to the �rst quarter of the 4th millennium BC. Butearly dating, like in the Kvitanska ulture, needs a reliable soure for additionalgrounds.In this way, we highlighted �ve basi ultural ourrenes, whih haraterizethe Eneolithi of the steppe and south to the forest-steppe zone of the Ukraine.The �rst four represent the Sredny Stog region and, from the point of view of V.N.Danilenko, omprise all the stages in the development of Yamnaya ulture. The �fthulture, as a rule, ontrasts with the previous ones in the framework of a speial,Azov-Blak Sea line of development of steppe Eneolithi. As a result, we have theoldest Skelanska ulture, whih delimited Mariupol ultural and historial unity (inessene still a Neolithi one) and the beginning of the Eneolithi epoh. It has alsoserved as a distintive ignition for the sueeding ultural development. From them,synhronially and territorially adjaent ultures were formed. One is Stogovskaulture, a little bit more anient, the monuments of whih are onentrated verydeep in the steppe Dnieper basin, and the other is Kvitanska ulture, whih has abasi onentration of monuments found in the northern steppe and south of theforest-steppe zones on the right and left banks of the Dnieper with loal displaysnear the Azov Sea, on the Donets and Ingul rivers. Synhronially with Kvitanskain the southern steppe zone, Nizhnemikhailovka ulture was developing, the mostplentiful monuments of whih are found from the Molohna to the Danube. Onlythe forest-steppe zone from the left bank of the Dnieper to the Donets was oupiedby the Dereivka ulture, o-existing in that region with Kvitanska. The golden ageof these ultures, obviously, was approximately simultaneous to Tripolye C-I, but a



45deline and loss of distinguishing features orresponded in time with the downfallof Tripolye ulture of C-II with similar harateristis, loal delimitations and thereation of varying loal synretial ourrenes, For example, on the right bankof the Dnieper [Nikolova, Rassamakin 1985℄ or, more stably, on the Danube andDniester (Usatovo variant, Cernavoda I), Don (Konstantinovka ulture). That is whythere it is not surprising that, during this time (the end of 4th millennium BC), inthe steppe zone and south of the forest-steppe, new ultural phenomena ourredwhih gave a basis for migrational proesses. One of them, preliminarily namedthe Zhivotilovka-Volhansk group, is haraterized by strongly displayed featuresof the Gordineshty or Kasperovka variants of the latest Tripolye (espeially in thearea from the Dniester to the Molohna and Samara rivers) on one hand, andby features of the Maykop ulture type of Novosvobodnaya in the area from theDnieper to the Don on the other [Rassamakin 1988; 1993℄. The eremonies of thisgroup are surprisingly stable, although they do not have a reliable loal steppe andgeneti base: retangular, often ledged pits; extremely urled position of the deadon one side with an orientation towards the western diretion, arms bent at theelbows and plaed in front of the fae. This group testi�es to ativity of separategroups of Tripolye population in its delining years, espeially in the forest-steppe,and to ontat with the population of Central European ultures [Movsha 1985℄.Proof was reeted in the eramis and representative amphora-like and goblet-likevessels, di�erent ears and loop handles, and onial stiks on ledges [Rassamakin1993: 10, Fig. 13℄. At the same time, the highest level of ativity and penetrationinto the steppes of Maykop traditions ourred, whih in its most ommon form isreeted on the Lower Don.At the end of the IV millennium BC, on the left bank of the Dnieper, Donetsand near the Azov Sea, monuments (settlements, burials) with eramis of the Repinulture appear (Fig. 6), singled out on the Middle Don [Sinyuk 1981; Sinyuk, Vasiliev1985: 49-61℄. On the given territory, Repin eramis aompanied burials in the bu-rial mounds with �xed eremony: retangular pits, urled position on the bak witharms outstrethed along the body, faing the eastern diretion. If taking into ao-unt that, for the Middle Don, it is harateristi to have an outstrethed, eremony,laking burial mounds [Sinyuk 1981: 18℄, it would be obvious that, in the formationof "loal" Repin ulture, a big role was played by tribes of the Stogovska ulture.In fat, the appearane of the Zhivotilovka-Volhansk group (Fig. 7) and theRepin ulture in the steppe zone of the Ukraine (Fig. 8, 9, 10) makes this signi-�ant beause this is onsidered to be a transitional period from Eneolithi intoEarly Bronze Age. After them, multiple burials of Yamnaya ulture in the burialmounds are statigraphially �xed (Fig. 11). This ulture appears with already learlyhighlighted loal distintions and it is prinipally di�erent from ultures of the Ene-olithi epoh in the appearane of tools and burial eremony. Nevertheless, with a



46

FF i g . 6. Grave and the basi �nds of the Repin ulture: 1, 3 | Verkhnaya Mayevka XVIII, barrow 1,grave 9,7 (after Kovaleva); 2 | Ogorodnoye, barrow 3, grave 1 (after Posrednikov, Sarayskaya); 4, 6 |Kremehevka, barrow 6, grave 8 and Volonterivka, barrow 1, grave 5 (after Konstantinesu); 5, 7, 8 |Samozhne, barrow 3, grave 6 (after Brathenko). 2-6, 7, 8 | bronze.formal omparison, we an �nd ommon features whih unify the ultures of thetwo epohs. A distintive leap, still very diÆult to desribe on the empirial level,an be disussed whih reminds us about the hange of ultures on the border ofthe epoh in the Balkan-Carpathians region. After that leap, the whole appearaneof the ultures is hanged. Their material look and spiritual reetion in eremonyalters, but this does not mean a hange of population by migration from the east,for example, as was pitured before. Analysis of the preeding epoh fores us tosearh for the root of hange in one and the same territory.
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GF i g . 7. Graves and the basi �nds of the Zhivotilovka-Volhansk group: 1, 3, 6, 19, 23 | Volhansk I,barrow 1, grave 21 (after Rassamakin); 2, 15| Tarakliya, barrow 10, grave 2 (after Dergahev, Manzura);4 | Sokolovo II, barrow 6, grave 4; 5, 17 | Boguslav, barrow 23, grave 12,7 (after Androsov, Marina,Zavgorodniy); 7 | Vinogradnoye, barrow 2, grave 14; 8, 21 | Koysug, "Radutka", grave 24 (afterMaksimenko); 9 | Zhivotilovka; 10, 12 | Vinogradnoye, barrow 14, grave 1 (after Rassamakin); 11 |Bolgrad, barrow 6, grave 1 (after Shmagliy, Chernyakov); 13, 22 | Podgorodnoye X, barrow 3, grave7 (after Kovaleva); 14 | Tiraspol, barrow 3, grave 27; 16 | Kazakliya, barrow 17, grave 22 (afterDergahev, Manzura); 18 | Pavligrad, barrow 7, grave 3 (after Kovaleva); 20 | Primorskoye II, barrow4, grave 2 (after Rassamakin). 11-15 | bone; 16-19 | bronze; 21, 22 | stone; 23 | gagat.
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HF i g . 8. Map of major sites of the Skelanska (A), Stogovska (B) and Dereivka (C) ultures: (A) 1 |Aleksandria; 2 | Aleksandrovsk; 3 | Voroshilovgrad; 4 | Olkhovatka; 5 | Donetsk; 6 | Razdolnoye;7 | Mariupol; 8 | Chapli; 9 | Strilha Skela; 10 | Petro-Svistunovo; 11 | Novodanilovka; 12 |Kamennaya Mogila; 13 | Blagoveshhenka; 14 | Nizhniy Rogahik; 15 | Kut; 16 | Krivoy Rog; 17| Lubimovka; 18 | Suvorovo; 19 | Kaynary; 20 | Dzhurdzhuleshti. (B) 1 | Igren; 2 | StrilhaSkela; 3 | Kodahok; 4 | Durna Skela; 5 | Sredny Stog; 6 | Naumova Balka; 7 | Khortitsa; 8 |Zolotaya Balka. (C) 1 | Aleksandria; 2 | Minevskiy Yar; 3 | Zlivki; 4 | Dereivka; 5 | KamenniyePotoki; 6 | Molyukhov Bugor.2. THE SOURCES FOR RECONSTRUCTION OF ECONOMIC ACTIVITIESCultural and hronologial assumptions, desribed in the preeding part, allowus to examine the soures more spei�ally. These are soures usually used byarhaeologists for study of the eonomy of prehistori populations. Suh souresinlude osteologial materials, separate ategories of manufatured inventory (thematerial for prodution and traseologial researhes, funtional belonging), and
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IF i g . 9. Map of major sites of the Kvitanska (1) and Nizhnemikhailovka (2) ultures.information about the topography of settlements and burials. Consequently, we willtry to state the present ondition of those soures.For the Skelanska ulture we have very little information. De�nitions of oste-ologial materials from the settlement of Strelha Skela are made for all ulturallayers, from Neolithi to Bronze Age, and are published in this way by I.G. Pido-plihko [1956: 14-15℄. Therefore, these fats an not be used for reonstrution ofthe herd's struture. The only thing that an be referred to is a minimal number ofbones and pig speimens for these periods. It is impossible to distribute betweenultures, ages of bones and speimens of attle, goat, sheep, and horse. A similarpiture, in our opinion, is in the ase of Alexandria, onsidering disagreements instratighaphial division of the monument by D.J. Telegin and B.N. Danilenko [Tele-gin 1973: 15-23; Danilenko 1974: 49-56℄. Additionally, even the layer itself is dividedby the exavator (Sredny Stog by D.J. Telegin), who is highlighting materials of only14 speimens of osteologial de�nition [Telegin 1973: 132-133℄. It makes them evenless expressive and less de�ned. Information from the Lower Don settlements isalso absent.
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AF i g . 10. Map of major sites of the Zhivotilovka-Volhansk group (A) amd Repin ulture (B). (A) 1 |Primorskoye; 2 | Vasilevka; 3 | Aleksandrovka; 4 | Boguslav; 5 | Pavlograd; 6 | Zhivotilovka; 7 |Podgorodnoye; 8 | Novomoskovsk; 9 | Sokolovo; 10 | Dneprelstan; 11 | Razumovka; 12 | Pologi;13 | Vinogradnoye; 14 | Novo-Filipovka; 15 | Volhansk; 16 | Yuryevka; 17 | Davydovka; 18 |Novovorontsovka; 19| Ust-Kamenka; 20| Staroselye; 21| Velikaya Aleksandrovka; 22| Kovalevka;23 | Tiraspol; 24 | Cura-Bykuluy; 25 | Roshkany; 26 | Tarakliya; 27 | Kazakliya; 28 | Bolgrad;29 | Sarateny; 30 | Bursuheny; 31 | Novye Duruitory; 232 | Kosteshty. (B) 1 | Podgorovka;2 | Aleksandria; 3 | Volonterovka; 4 | Zamozhnoye; 5 | Kremenevka; 6 | Ogorodnoye; 7 |Boguslav; 8 | Aleksandrovka; 9 | Verkhnaya Mayevka; 10 | Durna Skela; 11 | Zamozhnoye; 12 |Mikhailovka II.The osteology from burial monuments is not at all impressive. In the �llingmaterial of four burials near Chapli (b. Ia-3a, 5a) the teeth of a sheep/goat werefound in three ases and the pelvis bone of a bull in one (aording to I.G. Pido-plihko). In the same material of burials I and II, in a reently researhed burialmound near Krivoy Rog, some bones of animals were also reorded. They probablybelonged to large horned livestok, but the onlusion of experts is laking [Ras-samakin, Budnikov 1993: 116-117℄. An analogial situation ourred in the burialof Dzhurdzhuleshti [Haheu, Kurhatov 1993: 101, Fig.I,3;3℄. That is why using onlygiven materials to desribe the organization and harater of the Skelanska ulture



51
BF i g . 11. Chronologial position of the graves and settlements.herd, with its loal displays, is very diÆult. Even di�erent ategories of inventorydo not add any information beause trae identi�ations are absent. The majorityof tools and deorations were made from the bones of wild animals, espeially deerand wild boar. The handle of a opper awl from burial I of the burial mound inKrivoy Rog was made from the bone of a sheep/goat, but the tool itself is morelikely to be an import [Rassamakin, Budnikov 1993: 116, Fig. I,5℄.The same piture an be drawn of the Stogovska ulture. Some osteologialde�nitions for the Eneolithi layer exist for the Sredny Stog settlement [Pidoplihko1938: 159℄, but they are based on a very insigni�ant number of materials. Domestitypes of animals, inluding dog, are represented in only 15 speimens (225 bones),and wild in 6 speimens (25 bones). The indiators of types of domesti animalsare really poor: only two speimens of bull and horse, one of goat and pig, andeight speimens of sheep or goat. Naturally, it is impossible to tell the haraterof attle breeding among Stogovska tribes using just those fats. The settlementitself is just a part-time, obviously summer-time residene of a separate group of



52the Stogovska ulture population, adjaent not to the native shores of the Dnieper,but to Khortitsa island.The inventory of burial monuments do not add anything to the general pi-ture. Those burials that an be related to Stogovska ulture on Vinogradny island,Igren | 8, do not usually have any inventory at all and no remains of funerals orsari�ial food are reorded. The only distinguishing feature of the burials that al-lows judgement of the settled population is the presene of their bones in probablylong-existing ground burials.Manufaturing inventory is also unplentiful. In settlements, very few tools aredisovered. In Sredny Stog | 2, int goods are found, the majority of whih arepiees or manufaturing waste [339 out of 423 aording to A. Dobrovolski 1929:123℄. But, out of 84 restored objets only 42 are undamaged. Srapers, knives,and tips are also found, but their trae analysis was not done and their funtionalbelonging is unlear.The topography of the Skelanska and Stogovska ulture settlements is lose tothat of the Dnieper basin (Fig. 8). The settlements were loated either in plaes witheasy approahes to the river banks or on mountain ledges with nihes, whih pro-teted these part-time refuges from bad weather. There is a possibility of their usingthem during war onits, too. We have evidene that the epoh of Skelanska, andto a lesser degree the Stogovska ultures, was haraterized by inreased oppositionof di�erent groups among the population. Multiple int arrow- and javelin-heads,were found both in the settlements and in the burial omplexes as well.Kvitanska ulture, unfortunately, is not represented either with osteologialfats or with manufaturing sets from settlements beause neither were researhed.In those ases where Kvitanska eramis were a predominant fator in settlements,it is impossible to single out materials belonging to the given ulture beause ofthe thik layers. Therefore, basi soures are burial monuments, so-alled "out-strethed" burials under embankments of burial mounds. But even these souresare very limited. For example, from funeral remains of full Kvitanska ulture bu-rials in one region between the Orel and Samara rivers, I.F. Kovaleva mentionsonly two ases with buried sari�al animals (the skull of a bull and a skulllessskeleton of a young large horned livestok speimen) [Kovaleva 1984: 14℄. Butthese fats have to be heked. Of bone goods, the punture tools from horsebones are mentioned [Kovaleva 1984: 34℄. Despite ompletely idential punturesfrom Ordzhonikidze and Vasilievka [Nikolova, Rassamakin 1985: 45, Fig. 10:2; Ras-samakin 1993: Fig. 11:9℄, arhaeozoologist O.N. Zhuravlev did not risk giving a�nal de�nition. A de�nition of domesti animal type, whose bones were used tomake other things, is absent. Some �ndings of animal ribs are also mentioned, butthis is the limit of the fats. A trae analysis of di�erent ategories of tools madefrom of int, stone, and bone is also absent. From our exavations (Vinogradnoye,



53m.2 b. 2) [Rassamakin 1987: 33, Fig. I,8℄ one piee of an animal's rib age, withmultiple usage traks, was de�ned by G.F. Korobkova as "kohedik", used for we-aving.The topography of settlements and burial mounds of the Kvitanska ulturepoints to a omplete and lose onnetion of life with the river valleys (Fig. 9). Thisgave a basis for the thoughts of I.F. Kovaleva. She points out a onnetion withthe population whih left "outstrethed" burials (or aording to her terminologypost-Mariupol ulture) in the deep steppe regions, whih lay outside of its sphereof inuene [Kovaleva 1984: 10℄.Dereivka ulture di�ers favorably from all the above desribed ultures of theSredny Stog region due to perennial permanent researh in the Dereivka settlement.It is, in fat, the only one that provides materials for reonstrution of the entireulture's eonomy. We mentioned the Alexandria settlement before. The settlementof Molukhov Bugor, after insigni�ant exavations by V.N. Danilenko, was repre-sented only by 8 speies (80 bones): 3 | attle, 3 | horse, and 2 | pig [Telegin1973: 132, diagram VI℄. Naturally, it an not serve as a full-edged soure. More-over, the author of this researh was highlighting two horizons of a settlement andthe distribution of domesti animal bones, aording to this, has remained unknown[Danilenko 1959℄.A study, made by V.I. Bibikova, of osteologi materials from Dereivka revealeda tremendous predominane of horse bones and speimens over other types ofdomesti animals. Aording to her results, the horse omprised 55.7%, the attle| 20.6%, small horned livestok | 14.4%, and the pig | 9.3% [Bibikova 1975:85℄. V.I. Bibikova also reords approximately 2255 horse bones with the minimalnumber of speimens at 44, but D.J. Telegin has evidene of 2412 horse bones 52speimens [Bibikova 1969: 64; Telegin 1973: 132, diagram VI℄. It is obvious that thelast fats are the most omplete, but all the works of V.I. Bibikova are based on theprevious fats [Bibikova 1963: 134, addition 6℄. It does not make a big di�erene inthe general distribution of domesti animals and it does not inuene the generalharateristis given by V.I. Bibikova. Osteologial study of horse bones (distributionof sex and age of speimens and detailed omparison | studying of the horse skulland lower jaw from the eremony plae, and also separate extremity bones), whihwas ompared with existing fats about wild horses (tarpan and Przevalski horse)and known fats of horse domestiation, led V.I. Bibikova to the onlusion thathorse bones of Dereivka belonged to an early domestiated type [Bibikova 1967,1970, 1975, 1969℄. The same point of view is held by the majority of researhers, botharhaeozoologists [Tsalkin 1970: 198-204; B�ok�onyi 1984: 10-11℄ and arhaeologists[Danilenko, Shmagliy 1972; Danilenko 1974; Telegin 1973: 131-134℄. In Bibikova'sopinion, the horse was an addition to the meat ration of settlements' populations.Aording to these fats, whih are automatially spread to the whole Sredny Stog



54ulture (in the interpretation of D.J. Telegin), the people of the Dereivka settlementare seen as horse breeders and even as nomadi horse breeders.A series of antler items were singled out from the settlement inventory for thesupport of a horse breeding eonomy of its inhabitants. They have beome "psa-lii" (heekpiees) in interpretation [Telegin 1973: 137-139℄ and used to desribeDereivka riders or Sredny Stog riders (who are one and the same). They represen-ted fearsome ombat fores, armed with spears, bows, ombat hammers and maesmade from antler [Telegin 1970: 19, 1971: 230℄. By no means do all researherssupport the idea of horsemen among the Dereivka population, dispute over the exi-stene of antler heekpiees arises. This issue was often disussed in the literature,having its supporters, who were trying to �nd reliable arguments [Anthony 1986;Anthony, Brown 1991℄, and its opponents [Ha�usler 1994; Ditz 1992℄, who bringsome arguments against it. At the present time, this disussion ontinues, but newsoures, whih would allow a breakthrough in this problem, are absent.The inventory presented in Dereivka does not support a mobile or even anynomadi way of life for its inhabitants. The seasoned harater of aumulationof the ultural layer, as was suggested by V.I. Bibikova, is based on the age ofslaughtered animals | a year and a half and older with an absene of the very young,before half a year [Bibikova 1975: 85℄. Numerous antler hoes testify to the greatrole of farming. Some piees of these hoes an not be ombat hammers. Despite theabsene of traseologial researh, it is hard to believe that so many powerful ombatweapons were sattered in the settlement. Even D.J. Telegin notes the diÆultiesin diserning the di�erene between ombat hammers and hoes [Telegin 1973: 74℄.Indiretly, the similarity of the Tripolye population and its inuene, as well as thepresene of imprints of ereals on Molukhov Bugor eramis, point to the farmingfuntion of these goods [Pashkevih 1992: 185℄. In the Dereivka settlement, somestone grinders and grain graters are mentioned [Telegin 1973: 71℄. But, traseologialanalysis an not establish the funtion of these goods and weapons yet.Ground burials and topography (Fig. 8), whih point to an area omfortablefor long residene, on�rm that the settlements of the Dereivka ulture were per-manent.In the harater of soures, the Nizhnemikhailovka ulture is reminisent ofStogovska ulture. On one hand, beause the lower layer existed in the Mikhailovkasettlement with osteologial de�nitions, and on the other, beause Kvitanska hasfew funerals with animal bones in underground burial monuments. But neitherone nor the other provide enough materials for reonstrution of the harater ofthe attle breeding population of the whole ulture. For example, the lower layer ofMikhailovka, aording to the information from V.I. Bibikova and A.I. Shevhenko,is represented by only 1106 domesti animal bones, of whih the minimal speimennumber is 55 [Bibikova, Shevhenko 1962: 207, diagram I℄. The largest number of



55bones and speimens is among small horned livestok | 760 and 36 respetively,after that is attle | 217 and 9, horse | 104 and 4, pig | 20 and 4, and dog | 5and 2.Burial monuments provide only minimal information. Bones from the funeralsin two ases were de�ned | from omplexes on the Molohna (Vinogradnoye, m.24, b. 30) and Dnieper basin (Vasilevka, m. 1, b. 22). They belonged to a bull, a ow,a goat and a sheep (de�nitions of E.I. Sekerskaya and O.N. Zhuravlev). These fatssupplement those found in settlements insigni�antly. Besides, researhers pointout the insigni�ant number of bones, whih were given away for measurement anddetailed haraterization, exept for a few parameters of some bones [Bibikova,Shevhenko 1962: 209, 227-228, 233℄, espeially for attle and horse.The manufaturing inventory is represented by an insigni�ant number of intand bone tools in the settlement (srapers, arrow-heads, punture tools), whih werenever given away for traseologi study. Quite poorly represented are the tools ofprodution and burial omplexes, where eramis and deorations are predominant.The topography of the Mikhailovka settlement, whih is loated on a high hillomfortable for long residene and with an approah to the river Pidpilna, is themost optimum for this region, for whih a high shore line is harateristi. The burialmounds of the Nizhnemikhailovka ulture are onneted with the river basins andwere loated, as a rule, along high and low shores. They are not known in the opensteppe. Due to observations on the right shore of the Molohna, Nizhnemikhailovkaburial mounds and burial mounds of the Kvitanska ulture were loated loser to theend of the plateau and even ontinued towards an already desending hill (Fig. 9).Thus, we briey haraterize the soures relating to the highlighted ultures,whih were obtained as the result of arhaeologial researh in the epoh of theEneolithi. It is neessary to state the limited olletion of fats, available to larifythe harater of the attle breeding eonomy among natives of the desribed ul-tures. We an speak about the organization of the herd, whih was already stablein the Neolithi time, but not about the predominane of one or the other type ofdomesti animal and the harater of their support. The information we have is in-suÆient. The same an be said about the related domesti prodution. To a ertaindegree, an exeption ould be the Dereivka ulture, but even its harateristis arebased on a single monument and still raise many hallenging questions, for whihthe solution requires new qualitative soures.The monuments of the hanging period (Repin ulture and Zhivotilovka--Volhansk group) provide pratially no information. Repin ulture is usually re-ferred to by researhers as a horse breeding ulture, based on the fats of osteologyfrom the settlement of Repin. But we an not �nd the original information in whiha amount of 80% of horse bones and speimens are mentioned. The fats about theRepin settlement are presented by V.P. Shilov [Shilov 1975a: 67℄, without referring



56to literature, but with referene to the de�nition of V.I. Tsalkin about the 1958exavations of the settlement. Aording to these fats, suh things as 150 horsebones from 5-6 speimens, 20 attle bones from 2 speies, and a number of bonesfrom 1 speimen of small horned livestok and a pig were found. Furthermore, theresearher alludes to the statement of the exavator, I.V. Sinitsin, that the horses,aording to the preise fats, omprised 80%. But suh insigni�ant fats do notallow a reliable and thorough haraterization of the eonomy of inhabitants of theRepin ulture. Besides, detailed researh of arhaeozoologists are absent, for exam-ple, in Dereivka. Burial omplexes with Repin eramis do not reveal any fats yet.The population of the Zhivotilovka-Volhansk group left only burial monu-ments, through whih we may judge only the great mobility of this group (Fig. 10).The usual �ndings of bones in the burials testify to the presene of sheep, but theskull of a bull and a bison in one burial (Volhansk, b.1, p.16) were not desribedby speialists.Yamnaya ulture, whih replaed the Eneolithi ultures in the Dnieper-Da-nube region (Fig. 11) and standardized them outside, is represented both in thesettlements in the Dnieper basin and in the burials, the number of whih is morethan one thousand. They also supplied very limited fats for the reonstrution ofthe attle breeding eonomy. The fundamental soure with osteologial de�nitionsis the middle and upper layers of Mikhailovka settlement. Besides this, the de�ni-tions for two more settlements are published | Durna Skela and Perun [Bibikova,Shevhenko 1962; Pidoplihko 1956: 44,51℄. The diÆulties in using the fats aboutthese settlements are illustrated in the de�nition from Mikhailovka whih is givenfor two layers together, despite the fat that di�erent times and even other ulturematerials are highlighted among them. For example, the lower horizon of the mid-dle layer was singled out by O.G. Shaposhnikova due to a distintive erami ofthe Rogahik type of monument. Also present are materials of the Repin ulture.In the top horizons, the materials from the time of Cataomb ulture are present.At the settlement of Durna Skela, the materials of Sredny Stog and Repin ulturesexist, and perhaps the materials of the Middle Bronze [Yakubenko 1982℄. The set-tlement of Perun also needs additional analysis and a new hronologial de�nition.Nevertheless, these fats are used for de�nition of the herd organization and for theharateristis of attle breeding among the tribes of the Yamnaya ulture of theDnieper basin. Therefore, we will bring in the basi fats about previously disussedsettlements. In Mikhailovka, two upper layers yielded 51 541 bones, from whih3679 speimens of domesti animal were de�ned. Of these, the attle was predo-minant | 1627 speimens, small horned livestok totaled 1202 speimens, horse| 656 speimens, pig | 82 and dog | 112. Perun is represented by 1037 bonesof domesti animals, whih omprise 53 speimens: 22 of attle, 24 | of sheep orgoat, 2 | of horse, 1 | both of goat and pig, and 3 | of dog [Pidoplihko 1956:



5751℄. The settlement of Durna Skela produed 25 speimens of domesti animal: 10| attle, 6 | goat or sheep, 1 | sheep, 5 | horse and 3 | dog [Pidoplihko1956: 44℄. These are the fats from the settlements. The materials of Mikhailovkahave an advantage, not only beause the quantitative indiators were published, butneessary measurements of bones were made, as well. Also, a omparative analysisof results with arhaeozoologisti and fats available in the 60's was made [Bibikova,Shevhenko 1962℄.Some information exists about the presene of domesti animal bones in theburial omplexes of the Yamnaya ulture. They are found in �lled burial mines, onthe ledges of burial pits and near the buried. At the end of 60's, N.J. Merpert, in hisdotoral thesis, was bringing together the fats then available, whih �t into ertainregions of Yamnaya ultural-historial unity. They were also used by V.P. Shilov inhis work [Shilov 1975a: diagram 8℄. Aording to the diagram, whih was disussedin the work, the limit of the given soure ould be seen, beause omplexes withanimal bones, espeially those examined by speialists, are less ommon than thosewith researhed pit burials. This tendeny has its support even now, after the timewhen thousands of pit burials were exavated on the site of new buildings. Thelast has beome the objet of a whole series of regional researh in the Dniester--Danube region, on the Southern Bug, on the right bank of the Dnieper, betweenthe Orel and Samara rivers and on the Molohna river, at the north-eastern Azovoast [Yarovoy 1985; Dergahev 1986; Kovaleva 1984; Sanzharov 1991 and others℄.Usually very little information is brought up about the harater of osteologi ma-terial, sometimes limited by the establishment of its presene or by a short list ofdomesti animals to whih those materials belonged. Most often, attle and sheepbelong to suh groups. The horse is rarely mentioned and pigs not at all. Dogs alsoexist. But it is diÆult to produe any numerial indiators. For example, on thenorth-western Azov oast, out of 589 pit burials, only 32 (5.4%) have any animalremains at all. In addition, in not all ases were these bones examined by speialists[Rassamakin 1992: 12℄. On the right bank of the Dnieper, from an exavated seriesof 197 burials, the bones of animals were found only in 10 [Samoylenko 1988: 77℄.Goat/sheep, attle and horses are mentioned. The �rst two speimens are mentio-ned for the Southern Bug variant of Yamnaya ulture without any quantitative fats[Shaposhnikova, Fomenko, Dovzhenko 1986: 21℄. On the whole, up to the presenttime, any total summary of osteologi materials from dimple burials is laking. Itis thought to reet the present level of researh on the whole ulture. This is alsoonerns the simple quantitative indiators, and even more, the di�erenes betweenanimal types not only in general, but regionally as well.The state of the osteologial base for reonstrution of the attle breedingeonomy of the Yamnaya ulture in the Ponti and Azov areas must be and isdesired to be improved.



58 Traseologial researh revealed that, despite the abundane of di�erent pro-dutive omplexes, tools of prodution also were not available in a proper range.Separate researh is available about grounddigging tools, whih were made fromanimal bones and antler [Androsov 1987℄, about the study of metal treatment [Bere-zanskaya 1979℄ and other things, but omplex purposeful researh was never done.In reent years, the prodution omplexes of Mikhailovka were exposed to traseolo-gial analysis within the framework of developing sienti� topis in the Arhaeolo-gi Institute of the Aademy of Sienes in Ukraine. But the results of work are notyet published. In the last deade, some disoveries appeared whih some resear-hers treat as heekpiees; maintaining with this de�nition the existene of bridledhorses among Yamnaya tribes, usable for horsebak riding [Shmagliy, Chernyakov1983; Kovaleva 1993℄.The topography of burial mounds with pit burials in Azov-Blak Sea steppes ishighly demonstrative. In all regional researh, the link between burial mounds andriver valleys is learly outlined. On the watersheds, the burial mounds are plaedalong the shoreline, pressed to the brink of the plateau or moving slightly awayfrom it. This piture, whih was presented by V.P. Shilov for the Volga area, forexample, does not exist. I.F. Kovaleva points out a number of pit burials in "high,in relation to the native shore or plateau, groups" with maximal distane of theburial mounds from the river valleys being 25-30 km [Kovaleva 1984: 68℄. But thisis an exeption beause the desribed territory of the northern zone has a highlydeveloped hydrosystem.The territory between the Dnieper and Molohna rivers is also very illustrativein this referene. For many years, researh has been made there among burial mo-unds and in river bank areas, as well as in the open steppe, whih is haraterizedby very brutal onditions sine it is one of the lowest regions of the steppe zone.An aount made aording to observations from the exavations showed that pitburial mounds are loated nearest to the shore of the Dnieper and Molohna zo-nes or by the embankments. In the open steppe, they are pratially non-existent[Otroshhenko, Boltrik 1982; Otroshhenko 1987℄. Nearly the same piture of lo-ation of pit burial mounds an be seen pratially everywhere, in all regions ofthe Azov-Blak Sea line. To this point we an add the ompletion and size of pitburial mounds in the regions. They show a long period of usage of the same burialmounds for additional burials and underburials. This also testi�es to the perma-nent presene of Yamnaya tribes near the burial mounds. The height of pit burialsreahes 3-5m, but sometimes even higher and they have from 3-4 to 7-8 di�erentadditions. Even small burial mounds, without any signs of additions, usually pre-sent a so-alled "mogilnik" in the burial mounds' embankments, with well-plannedirular or enter entrane burials. Suh a piture testi�es to the preferene ofthe Yamnaya population to live in ertain plaes, whih are shown to be losely



59onneted with the river basin areas and the river bank line of small and largerivers.As a losing summary to this setion, we are fored to note a weak base ofsoures for the solution of suh a diÆult problem of the Eneolithi period, as wellas the Early Bronze. Suh problems inlude the reonstrution of the type of attlebreeding eonomy among the populations of di�erent ultures and their way oflife. The herd organization is outlined well enough aording to the bone remains,but for future researh this is only half of what is needed. Things are going a littlebit better with studies of Dereivka and Mikhailovka, but even here we have someproblems, as will be disussed in the following paragraphs.3. THE QUESTIONS OF PALAEOECOLOGYThe reonstrution of the eologial situation in the northern Ponti steppesand to the south of the forest-steppe zone, during the period of formation andearly stages in development of the speialized attle breeding eonomy, is one ofthe most important ompliations in reonstruting the way of life among earlyattle breeders. Sine the last two deades, great suess was ahieved in this �elddue to study of natural sediments, but also due to ative researh by speialists(palaeobotanists, palaeolimatologists and palaeopedologists) in arhaeologial si-tes | settlements and burial mounds. Along with summarized researh [Khotinski1977; Veklih 1987℄ some work is sent out diretly regarding the region that weare examining. From only the last deade, we an name a number of importantresearh [Artyushenko et al. 1982; Artyushenko et al. 1984; Ivanov 1984, 1985;Alexandrovski 1983; Spiridonova 1990, 1991; Kremenetski 1991; Gerasimenko 1993and others℄ whih allow us to work out ommon views on the natural situation andlimate of the steppe and forest-steppe of the Ukraine. We an do this despite di-sagreement about dates and natural-limati harateristis of ertain periods andsubperiods. Naturally, we are interested in those works whih were exeuted on thebasis of studying the arhaeologial monuments, as they have a diret onnetionto our topi and to the ultures mentioned above. We will note the monograph ofK.V. Kremenetski [1991℄, the onlusions of whom are based on a large amountof fatual material from arhaeologial monuments of the Northern Ponti zonefrom the Don to the Prut river. To the west, these monuments are representedby Tripolye and Gumelnit�a ulture settlements, synhroni with Skelanska and la-ter ultures of the Eneolithi epoh. To the east, pollen analysis from multiple



60layers of settlements on the Don river were studied with lear eneolithi layers:Razdorskoye, Samsonovskoye, and also Konstantinovskoye. These fats were sup-plemented by the study of swamp sediments, from whih it is important to single outKardashinskoye in the lower reahes of the Dnieper, beause it gives basi palino-logial fats for this part of the Northern Ponti zone. We are also interested in theonlusions of palaeopedologists, who researhed the burial mounds of Eneolithiand Yamnaya times. V.P. Zolotin was onduting researh in the burial moundsof the Northern Ponti in the late 60's [Zolotin 1970℄. The researher ame arossthose burial mounds whih were designed during Usatovo and Yamnaya ulturetimes. New researh was made by I.V. Ivanov in the burial mounds of the nor-thern steppe zone of the Dnieper basin, between the Orel and Samara rivers, whihwere ereted above the burials of Kvitanska and Yamnaya ultures [Ivanov 1983,1985℄.The fats for reonstrution of the natural situation and limate of the NorthPonti area are supplemented by researh whih indiates hanges in the level of theBlak Sea [Fedorov 1973; Gozhyk, Karpov 1985℄. The progression and regressionof the sea is aordingly tied up with the warming or ooling of the limate, alsoinuening the natural situation of the Northern Ponti region. The fats about therhythms of the Blak Sea, the onlusions of palaeopedologists and palinologialmaterials are used by arhaeologists when studying a number of basi problemsin the development of arhaeologial ultures: their formation and disappearane,eonomi aspets, migrations, et. These trends have beome very popular lately.Arhaeologists started to pay speial attention to the synhronization of yles ofnatural-limati hanges with the alteration of the ultural-historial situation in thesteppe zone of the Northern Ponti area. Letures were delivered on this subjet by,for example, C. Todorova, V.G. Petrenko, N.S. Kotova. The limati hange andthe swamping of the preferred living sites (valleys) of the eneolithi tribes of theVarna and Kodzhadermen-Gumelnit�a-Karanovo VI ultures destroyed, aordingto Todorova's point of view, their eologial inheritane base and led to havo inthe stable situations of Thraia and the Lower Danube. All Bulgarian settlementsof the late Eneolithi were deserted, the Balkan-Carpathians metallurgial �eld wassoon abandoned and a temporary hiatus was reated until the beginning of the EarlyBronze age [Todorova 1989: 25-26, 1993: 79℄. The researher does not exlude theinuene of the limate on the deline of Lengyel and Polgar ultures in CentralEurope and on the reation of favorable onditions for invasion of the early steppetribes to the Balkans.N.S. Kotova tried to ombine natural-limati hanges in the Don-Dniepersteppe zone with the appearane and development of a number of neolithi ultu-res in Mariupol ultural-historial region, in this way synhronizing ertain ulturesof their periods with the rhythms of limati hanges (aridization and moistening).



61The researher states that either migrations of any ulture's population into anotherregion (as a rule, from south to north), or their peak, the inrease of population,et. were dependent on the above-mentioned onditions [Kotova 1993: 22-31℄. Thebeginning of the Eneolithi epoh, onneted with the appearane of Skelanska ul-ture, oinides with a favorable natural-limati situation of the moistening period[Kotova 1993: 29℄.V.G. Petrenko worked out, in detail, the stages of Tripolye ulture developmentand hanges of the Blak Sea level. He ame to the onlusion that the Tripolyephenomenon "was moving towards the limit of its formation in the same rhythm asthe limati hanges" [Patokova et al. 1989: 117℄, and that the end of the Eneolithi,to the north of Blak Sea, and the end of the Atlanti period of the Holoene aresynhronized. We onsider the researher's onlusion about worsening of natural--limati onditions during the late period of development of Tripolye ulture tobe very important. The development of Usatovo ulture oinides with a old snap,and to the time for the Khadzhibey regression of the Blak Sea on the transitionbetween the Atlanti and Subboreal periods. On the whole, it is possible that theexistene of the late Tripolye ulture ould be spread over the transitional phasefrom humid to dry limate [Patokova et al. 1989: 117℄.The onlusions of V.G. Petrenko oinide with the observations of palaeope-dologist I.V. Ivanov, who studied anient soils in the burial mounds of the Kvi-tanska ulture, aording to our terminology (the "outstrethed" burials). He de-termined that the eretion of burial mounds was taking plae under the ondi-tions of transition from Atlanti to Subboreal, and is haraterized by a worseningof limate [Ivanov 1985: 30℄. This onlusion oinides with the dating of "out-strethed" burials aording to found items in Usatovo, of later Tripolye aÆlia-tion.Summarizing the existing fats and taking as a basis the works of K.V. Kre-menetski and V.G. Petrenko, we may orrelate the development of steppe ulturesand the hanges in natural-limati onditions in the following way.The beginning of the steppe Eneolithi and the appearane of Skelanska ul-ture oinide with the beginning of the seond half of the Atlanti period, whih isharaterized by favorable living onditions due to the oeani limate. This time ofso-alled optimal limate is haraterized by milder summers and winters than now,but the quantity of rainfall dropped to 120-130 mm. Broad-foliage areas are exten-ded, the grass overage of the steppe is also improved, and the vegetation beomesmore diverse [Kremenetski 1991: 150-160, 174-175℄. Considering the disagreementsin dating, we took arhaeologial sites, where studies of soil and pollen analyseswere made, as a basis. The early Eneolithi oinides with Tripolye B-I and, usingthe dates mentioned in the �rst part of this work, this time an be determined tobe 4500{4150 BC.



62 The late Eneolithi of the steppe falls in the time of the beginning of aridizationof the limate, the worsening of the natural-limati situation, whih foreshadowsthe beginning of the Subboreal period of the Holoene. Obviously, this proess, assuggested by V.G. Petrenko, ould extend not only to the �nal phase of Tripolye C--II, but to the whole late Tripolye period of development, espeially in the southernsteppe zone. In any ase, Tripolye C-I is synhronized with spread of the same well--outlined burial mound ultures like Nizhnemikhailovka and Kvitanska, whih areevidene themselves of hange in the eonomi struture among ulture bearers.For the Dereivka forest-steppe and Stogovska steppe ultures, suh a proess hasnot yet been observed. Judging from the dating of Tripolye monuments on thestage of C-I and onsequently, Kvitanska and Nizhnemikhailovka ultures, the timeof these hanges falls in the period of 3700{3150/3000 BC. More drasti hangesin ultures ourred during the period of 3600{3000 BC. During this preise time,ommon proesses of deline are observed in the Tripolye environment, and inthe steppe as well. Culture-migrants appear, a type of Repin and Zhivotilovka--Volhansk group.The epoh of the Early Bronze Age is ompletely onneted with the exten-sion of Yamnaya ulture. This proess fully oinides with the beginning of theSubboreal period, whih is haraterized by the establishment of a drought-a�itedlimate. Valley forests were dereased, the grass overage was hanged resulting in,aording to I.V. Ivanov, less produtive pastures (50-60% lower) in omparison tothe preeding Atlanti period [Ivanov 1985: 30℄. A derease of water in river oodplains was also seen, the quality of water suddenly dropped. These hanges ould beignored by the steppe population and inuened its eonomi ativities in a varietyof ways. In partiular, speialized attle breeding demanded a transition to a moremobile form, in omparison with Eneolithi times. This was reeted in the wholeappearane of the steppe population's ulture, whih we reord in a semi-detailed,uneven hange of material ulture and eremony among the Yamnaya population.This is reminisent of the proess of transition from the Eneolithi to Early BronzeAge in Balkan-Carpathians region.Considering the fat that monuments of the Yamnaya ulture in the burialmounds of Northern Ponti area over all previous burials of eneolithi ultures(Nizhnemikhailovka, Kvitanska, Usatovo), the time of Subboreal oinides with theperiod no earlier than 3000{2900 BC and ontinued for about 500 years.The attempts to orrelate the natural-limati hanges with the hange or trans-formation of di�erent ultures provides the foundation for onneting these hangeswith the hanges in the eonomi ativities of the anient population of attle bre-eders and farmers, either in the steppe or forest-steppe, as well. Naturally, thebiggest inuene, beause of the hange in eologial onditions, was in steppezone in the are of the population. The only way to survive beame improvement in



63forms of breeding and maintenane of attle. Therefore, reation to the worsenednatural-limati situation was always ause and e�et one.Naturally, there is a large quantity of still existing problems in studying theinuene of natural-limati fators on the development of Eneolithi and EarlyBronze Age ultures. It is �rst neessary to improve and more distintly orrelatethe hronology, palaeoeologial and arhaeologial, for the purpose of improvingand ombining both sales. Until the present time, some disagreements exist indating, even within the framework of ertain sienti� disiplines.The researh done by speialists is neessary in the steppes of the NorthernPonti area, beause arhaeologial monuments here, from the point of view ofnatural-limati reonstrutions, are poorly researhed. On the Dnieper and nearthe Azov sea they were not adequately studied. The fats about the settlement nearKamenaya Mogila on the Molohna river are not published (the researh of G.A.Pashkevih). Of speial interest is the burial mounds with multiple additions duringthe Eneolithi and Early Bronze Age, on the surfae of whih a thin turf layerformed of dirt aumulation is usually found. The researhes of suh monumentswould allow us to build a reliable time-eology sale well onneted to the arha-eologial ultures and their hronology. But so far, the steppes of the NorthernPonti and Azov areas are "surrounded" by fats about the farming type of Tripolyeulture to the west and northwest. To the north there have been studies of soil in theburial mounds of Kvitanska and Yamnaya ultures and on the Northern Donets andMiddle Don. But to the east there is only the materials from the settlements of theLower Don. Therefore, the onlusion of K.V. Kremenetski about synhronizationand homogeneous hanges in the limate and vegetation of the steppe zone in thesouthern Russian Plain is very relevant and vital [Kremenetski 1991: 147-148℄.4. THE PROBLEMS OF PALAEODEMOGRAPHYPalaeodemographi development on the territories of the Northern Ponti andAzov areas during the period of Eneolithi and early Bronze ulture developmentis pratially non-existent. In the topi we examine, one thing from general regulari-ties is very important and onneted with demographi researh: with a populationinrease, a rise in produtivity is neessary beause onsumption also inreases. Orthere may be a transition to another eonomi system or a fundamental transfor-mation of the old one within the possible eologial bounds. The importane ofsuh researh and, at the same time, their omplexity and ontroversiality show



64researhers' ahievements in the �eld of Tripolye ulture study. The last providesextensive materials for palaeodemographi alulations exept for from one soure| emeteries, whih appear on the stage of development among separate loalvariants of ulture and an not already be "native Tripolye". Aording to the fatsfrom burial monuments, for the steppe zone, the only tendeny is an inrease ofpopulation from the Eneolithi to the Bronze Age. This is also proved by simplequantitative indiators of researhed monuments and other alulations with theuse of indiators showing age and sex, whih ontain their basis in the work ofA.E.Kisliy [Kisliy 1989℄. The alulations of S.Z. Pustovalov su�er from the largequantity of onventional assumptions and admissions. It is hard to pereive themobjetively [Pustovalov, Stepanova 1994℄. The limitation of soures, in the frame-work of burial monuments, is also seen in the researh of remains in the burials.These studies usually do not take plae and anthropologists are at fault. The settle-ments of the observed period are limited, essentially, to two monuments: Dereivkaand Mikhailovka, where the remnants of dwellings and buildings were reorded. Buteven those unique monuments have not had a serious demographi analysis untilthe present time. Therefore, the onlusions about the inrease of population in theEarly Bronze Age are abstrat and based, in many ases, on the nature of arhaeolo-gial researh of the last 25 years. Due to irumstanes, were mass exavations ofburial mounds. They have beome the fundamental and predominant soure of e-remony study among the population of the Yamnaya ulture. As for the Eneolithi,along with the appearane of early burial mounds, we may obviously suppose thepresene of a signi�ant perentage of ground emeteries, whih are oasionallydisovered by aident and researhed by arhaeologists. This is partiularly visiblein the examples of the Skelanska, Stogovska, and Dereivka ultures.At the same time, for studying the distintive eonomi features of one or theother population, it is more important, in our opinion, not so muh to indiatethe general inrease of population, but to �nd out the density of population indi�erent regions and at di�erent times. The possibilities exist to single out ertain�xed or limited territory groups of population using the following alulations oftheir produtivity potential and level of onsumption. Unfortunately, the abseneof fats onerning settlements does not permit observation of all aspets of attlebreeding within the framework of ertain eonomi omplexes, as demonstrated byS.N. Bibikova using the example of Tripolye ulture [Bibikova 1965℄. Additionally,the solution to this problem is signi�antly diÆult beause of the weak develop-ment of soial struture among the steppe ommunities of the Eneolithi, as well asin the Early Bronze Age. The presene of patriarhal relations and the appearaneof a large patriarhal family as a basis of soiety [Lagodovska, Shaposhnikova, Ma-karevih 1962: 181-182; Merpert 1974: 129-134℄ an serve as a starting plae forresearh in the framework of ertain limited zones. For the Eneolithi and Early



65Bronze Age these zones oinide with river valleys and adjaent oastal territo-ries. Graphially, suh priniple are on�rmed by the highlighted loal variants ofYamnaya ulture, whih with more detailed dividing, territorially oinide with thebasins of large rivers and their inows.5. THE PROBLEMS IN RECONSTRUCTING CATTLE BREEDING TYPESAND THE WAY OF LIFE AMONG THE STEPPE POPULATIONDURING THE ENEOLITHIC-EARLY BRONZE AGESummarizing all that we said in the preeding parts, we have been introduedto a very problemati objetive solution of the given problem, espeially for theepoh of the Eneolithi. The question is not one of the herd's organization andwhih domesti animals formed these early attle breeders' herds. It was formedamong the population of the Mariupol ultural-histori unity, maybe even inludingthe horse. The heart of the problem lies in the orrelation of di�erent types ofanimals in the herd and forms of its maintenane, about whih simple alulationsof bones and speimens do not provide single-digit information. We are not talkingabout burial monuments with their ritual spei�ations. The base of informationonsists of materials from settlements, the quality of whih was mentioned above.It would be possible to name the ideal fats whih would allow alulation, during aset period of time, of the quantity of a settlement's inhabitants who ould use meatprodution from the domesti animals represented in that settlement. Not on thebasis of the number of speimens, but aording to the realulation of living weight.The last one usually hanges the relationship of the herd, espeially in those aseswhere the bones of small horned livestok are predominant. With that, it would alsobe neessary to ount the living weight of wild animals (deer, aurohs, wild boar,miniature horse "kulan" and others). Obviously, the ount of possible dairy attleis needed, and draft and pak attle, too. The development of suh a study, withreferene to the steppe zone of the Ukraine, is absent. Therefore, it is impossible toobjetively estimate the harater of the attle breeding eonomy of one or anotherpopulation. As a result, all suggestions about the way of life among the Eneolithiand Early Bronze steppe tribes are based on indiret evidene. In a summarizedform, the onlusion ould sound like this: onsidering the tendeny towards popu-lation inrease from the Eneolithi to the Early Bronze Age, the worsening of thenatural-limati situation from the Atlanti to the Subboreal and in the beginningof the Subboreal, the steppe population transformed to a mobile method of attlebreeding, possibly inluding semi-nomadism, based initially on sheep breeding. Buteven with all of this, some settlements should be preserved in the river valleys, whih



66o�ered winter housing and possibly even tribe enters with a dependane on theirpermanent establishment. In fat, the same onlusion was reahed by researhersafter the exavation of Mikhailovka, as we pointed out in the introdution. Thisopinion is also held by V.O. Shilov (if for the Early Bronze Age, a type of settledhorse breeders of the forest-steppe would be removed, whih the researher plaedat Dereivka, in other words, in the Eneolithi period of time).But this is just a super�ial setion of the problem dealing with reonstru-tion of attle breeding, whih is aggravated by general methodologial diÆulties inlassi�ation and typology, fully outlined in anthropologial literature. In the 80's,the disussion on the pages of "Sovetskaya Etnographiya" did not bring signi�anthange beause researhers preferred to have their own opinions [Andrianov 1982;Markov 1981, 1982; Semenov 1982; Shamiladze 1982; Simakov 1982℄. The areasof the largest disagreement remain. These are problems of identi�ation and ha-rateristis of di�erent forms of mobile or unbranded attle breeding. The ritialanalysis of this methodologial dispute and a list of the latest researhers addressingthis topi were made by E.P. Bunyatyan, who has priniples of approah we agreewith [Bunyatyan 1989, 1994℄. The priniples reet the method of attle mainte-nane and reprodution and were put into the basis of attle breeding lassi�ation.This gives, in Bunyatyan's opinion, an idea of the essene of attle breeding as abranh of ativity. The methods of maintenane of attle are observed within thebounds of their extreme manifestations: between stable | stalled, as a form ofintensive attle breeding and mobile | driven, as a form of the most extensiveattle breeding. Depending on a ombination of di�erent ways (driving, drivingto pasture), four main types of attle breeding are highlighted: stall-pastured, dri-ven-stall-pastured or driven, driving of attle and stalled [Bunyatyan 1994: 97-98℄.These types of attle breeding, as determined by other types of eonomy, primarilywith the level of farm development and, in our opinion, the hunt for meat animals,an appear as a riterion for harateristis of the steppe population's way of life:from settled with stalled and stall-pastured, to nomad with driving type, inludingdi�erent intermediate or mixed variants [Bunyatyan 1995℄. But this is just a the-oretial development, based primarily on anthropologial (ethnologial) materials,the ombination of whih with arhaeologial fats is a neessity. This task for theobserved epoh is a very diÆult one and almost impossible to omplete, unlike,for example, the Middle Ages or Sythian times, beause it reates diÆulties in�nding a orresponding analogy. The fats about ompletely nomadi soieties orthose tranformed into a settled way of life are often not idential to the periodof formation and development of the speialized attle breeding eonomy in theEneolithi | Early Bronze Age.Drawing a onlusion from what has been stated in parts of our work andguided more by indiret fats, and to a onsiderable extent, by logi and intuition,



67we an suggest the following model of development of separate groups among thepopulation. If our onlusion about the residene of Skelanska ulture tribes infavorable limate onditions is orret, then the only signi�ant ause for migrationould be a demographi one. We are talking about a possible surplus of populationin the basins of large rivers (Don, Dnieper) and adjaent territories on the of theNeolithi | Eneolithi. Then, a part of the population ould have been fored toresettle into other zones. The given ause is possible, though very improbable. Firstof all, for suh resettlement there was no need to move to the Danube or even fur-ther. Neighboring territories with favorable onditions ould have solved the arisingproblems. Seondly, we do not have the appropriate demographi researh. Mul-tiple burials of the Mariupol type in the Dnieper basin were ereted over a longperiod of time, and some of them are ones of a di�erent time. They testify to per-manent and long-lasting settlement of a territory, but do not give any evidene of ademographi risis. Another possibility exists onerning early Eneolithi migrationsof Skelanska ulture tribes and, in our opinion, is more realisti. The appearaneof burials belonging to the Skelanska ulture in the Carpathians-Danube regionoinides with the development of the Balkan-Carpathians metallurgial provine.The metal was a stimulus and a purpose for movement. This period in the life ofthe steppe population ould have been alled an epoh of prestigious exhange,the importane of whih is well-known, aording to demographi fats. Rih burialomplexes appear, in whih the dead were always aompanied by prestigious be-longings: opper goods, golden deorations, high quality int tools, belt sets madeof shells, imported eramis and septres or maes. Separate groups of Skelanskaulture population were possibly engaged in prestigious exhange, being mediatorsbetween the steppe and farming worlds. Due to that, not only ompleted artifatswere found in the steppes, but independent metallurgial omplexes were reatedin the Dnieper and Volga basins as well [Ryndina 1993℄. A parallel an be madebetween the steppe "rih" burials and Varna's burial. The prestigious exhange, �rstof all, stimulated soial shifts in the Skelanska ulture soiety, whih was reetedin the appearane of individual burials (maybe with burial marks on the top) andlater, in burial mound onstrution.In this way, the appearane of burial mounds was primordially onditionedby soial reasons, whih were later onsolidated into a ertain ult-eremonial andmythologial form. As for the eonomi aspet, we know that domesti attle wereundoubtedly inluded into a sphere of exhange. It was mainly a ertain, atypial forfarming, type of pedigreed animal. Consequently, we an talk about ertain formsof attle driving, stimulated by exhange, and simpli�ed by favorable limate ondi-tions. A separate part in this problem is taken by the horse, whih ould appear asthe most "exoti" and prestigious animal. In any ase, the appearane of septersresembling horse heads on�rms this suggestion. The horse beame a soially presti-



68gious symbol in the surroundings of steppe-mediators and maybe, among ertain seg-ments of farmers as well. This stimulated the taming and domestiation of the horse.But we an not say how far this proess has gone among the Skelanska ulturepopulation, whether groups of mediators owned several speimens or if they sup-ported a small herd. We think, the forest variant is more realisti. The psyhologyof people from this period ould reet not only and not so muh the pratialityof the ation, but the irrationality whih appears during those moments when theprestige of owning a ertain objet or good is signi�ally predominant over pratialand eonomi neessity. In the given ase, this an be onsidered the "rih" segmentof the Skelanska population and the farming segment as well. With this idea, theult meaning of an animal inreases, as is easily seen in �ndings in the Volga basinin the early monuments of the Samara ulture (Syezhinsk emetery, for example).There skulls and legs were reorded on the sari�ial square, and �gures of horsesmade from wild boar fang [Vasilyev 1981: 67℄. There are also synhroni monumentsof the Khvalynsk ulture (Khvalynsk emetery), where horse bones were reordedin altars [Agapov, Vasilyev, Pestrikova 1990: 65, diagram 2℄.In our opinion, for the lifetime of Skelanska ulture in the Don-Dnieper step-pes, the neessity of wide settlement onerned with settling and extension of pa-stures or development of mobile, semi-nomadi forms was absent. Espeially withnomadi attle breeding, loal resoures provided the needed level of lifestyle. Thisis on�rmed by the following period, when the Balkan-Carpathians metallurgialprovine disappeared. At the same time, "rih" burial omplexes disappeared, andthe movements of the population's groups are not reorded arhaeologially. In thethe Dnieper basin, Stogovska ulture is formed. The materials of this ulture arestill limited by steppe-adjaent Dnieper basin zones, and burials are represented byground emeteries and small in number "ordinary" inventories. The life of the Sto-govska population was probably fully tied up with the Dnieper basin, and it is hardto alulate the importane and predominane of attle breeding over other typesof eonomy. Most probable is the presene of stall pastured support of domestiattle during a settled life.The Kvitanska and Nizhnemikhailovka ultures, with their learly outlined bu-rial mound eremonies expanded during that period, when, in V.G. Petrenko'sopinion, a moderately humid limate phase starts. In ombination with the wideextension of monuments, this an already be evaluated as the development of mo-bile forms of attle breeding under the onditions of a gradually worsening limate.In addition, the primary plae belonged to the population of the Nizhnemikha-ilovka ulture, whih settled in the more southerly steppe zone and inuened thedevelopment of mobile forms of attle breeding among the Kvitanska-ulture popu-lation. The rigid onnetion of monuments of both ultures with river valleys doesnot permit explanation of any forms of long-lasting driven attle breeding, espe-



69ially among the Kvitanska population. We an not speak more onretely aboutthe attle breeding eonomy of Nizhnemikhailovka and Kvitanska ultures.An uneven piture of eonomi ativity is given by the materials of the forest--steppe Dereivka ulture, represented by settlement of Dereivka. Basi fats wereoutlined above. How muh of is this eonomy haraterized by horse breeding?Doubts appear that horses presented only the domestiated type. With a very highimportane of hunting, the suggestion about the origins of the majority of horseteeth from the settlement on�rms this [Levine 1991: 738-739℄. Consequently, D.Anthony and D. Brown do not bring in any evidene of horse domestiation, exeptfor the famous skull and lower jaw of a horse from a "ult plae". These researherswere able to determine the use of bits from traks in e�aed teeth [Anthony, Brown1991℄, but other objets did not give any further on�rmation. Thus, the statistialon�rmation is absent, not only of the presene of horsebak riding on a bridledhorse, but its domestiation as well. The fat that horses are determined to be eitherdomesti or wild in aordane with bone remnants from settlements on�rms theabsene of reliable riterion for both forms of division. Moreover, the observationsof A. Ha�usler are a on�rmation that "ult plaes" are remnants of late destrutionof Middle Ages times. We an add that a layer of the Late Bronze Age existedin Dereivka, and is onneted to the Byelozerka ulture [Sharafutdinova 1982: 15℄.The �nding of real bone heekpiees of the Late Bronze Age near a �re-plae deepin the shell layer, is notable. It lay on the same level as the �re-plae. The "ultplae" was plaed outside of the shell layer, near the end of the late Perekop, andonsidering all this, the skull of the horse lay above the bones of dogs. Around thesquare of the "ult plae", D. Telegin also noted down the mixture of layers abovethe shell horizon. It an be seen that an additional exating analysis of materialsfrom the settlement is neessary. There is no doubt that part of bones, and also somestone onstrutions ould belong to the Byelozerka ulture (Late Bronze Age).If our thoughts are orret, then the eonomy of Dereivka's inhabitants analready be haraterized not as horse breeding, but as omplex, with a signi�antspei� importane of farming and hunting. This situation is found in the farmingsettlements of Tripolye and Gumelnit�a, espeially in the early stages, and is sup-plemented by a relatively high representation of attle and even pigs. The pitureof Dereivka as a farming-attle breeding settlement is not as lear as in Tripolyesettlements, but this is quite explainable by the absene of deep traditions and thepereption of Tripolye inuene on a loal "barbarian" basis.The population of the Yamnaya ulture of the Early Bronze Age an possiblybe named as the �rst semi-nomadi tribes. Their high level of mobility was deter-mined by the arrival of a drought-a�ited limate, whih initiated a transition tomore extensive forms of attle breeding. Wide distribution was obtained by wheeledtransport. Nevertheless, the Yamnaya population kept ertain, obviously assigned



70to tribe or family, attle grazing plaes, adjaent to river basins, where settlementsand burial mounds were loated. The support of attle was based, obviously, on adeveloped driving-away system, not exluding driving of attle in plaes bounded byrivers. But with suh harateristis, a di�erent approah is neessary for revealingthem as really semi-nomadi groups or as groups of "ow-grazers", aording to theanalogy of Nuers and others. CONCLUSIONSIn onlusion, we will note that the given work is onsidered to be at an initialstage of a diÆult and important theme. Its ritial purpose should be onsideredto be an attempt to all researhers' attention to existing problems in the �eld ofreonstruting the eonomy of the steppe population during the formative periodand during initial stages in development of speialized forms of attle breeding onthe territory of the Northern Ponti zone.Translated by Sergey V. Litvinov and Karen Laun



Balti-Ponti Studiesvol. 2: 1994, 71-85PL ISSN 1231-0344S�AWOMIR KADROWFROM NOMADISM TO THE SEDENTARY WAY OF LIFE.A CASE OF THE EVOLUTION OF THE LATE NEOLITHICAND THE EARLY BRONZE AGE COMMUNITIES INSOUTH-EASTERN POLAND: 2900{1650 BC1At the beginning of this artile I would like to emphasize that the terminologyused here, referring to various forms of breeding eonomy, is based on the sugge-stions of V.A. Shnilerman [1980℄; K. Tunia [1986℄; O. Bar-Yosef and A.Khazanov's[1992℄. In the light of the theories mentioned there only the population of theearliest horizon of the Corded Ware ulture may be de�ned as pratiing pasto-ral nomadism in the form most approximate to model interpretations. Pole apartmodel represent the eonomy of the Mierzanowie ulture, in whih breeding ofanimals grazing on pastures around the permanent settlements was supplementedby land ultivation, at the same time being a rejetion of any form of the nomadism.Breeding ativities of the population of the late stages of the Funnel Beaker ultureand the Craow-Sandomierz group of the Corded Ware ulture are the intermediateforms between the above mentioned, extreme types of this kind of eonomy.1. STATE OF DISCUSSIONSlovakian researhers see a deisive role of inuenes from the East on theformation of the Early Bronze Age ivilization in the area of Maªopolska and Slova-kia. So in referene to the Ko�stany group [Pastor 1965, 1969℄ as well as Nitra group[To�ik 1963, 1979; Vladar 1973℄ and to the so-alled Chªopie-Vesel�e type they sta-ted unequivoally their eastern roots. This thesis was emphasized in the strongestway by Jozef Vladar, who wrote: "Nah dem bisherigen Forshungsstand ist die1 This artile was written thanks to the Alexander von Humboldt Foundation, during my stay in Seminar f�urUr- und Fr�uhgeshihte, Freie Universit�at in Berlin. Thank you very muh for the help of Prof. Bernhard H�ansel.



72Entstehung des Chlopie-Vesele-Typus mit dem osteurop�aishen Gebiet zu suhen,niht in Kleinpolen" adding that: "Die Tr�ager der Glokenbeherkultur drangenim j�ungeren Abshnitt ihrer Existenz durh Marhtal und die M�ahrishe Pfortenordw�arts nah Kleinpolen. Erst in dieser Zeit, bzw. etwas sp�ater, konnte es zurExpansion des Chlopie-Vesele-Typus aus dem osteurop�aishen Raum nah Klein-polen" [Vladar 1973: 255℄. The same researher maintained that the developmentof the loal metal working in Slovakia ourred in onnetion with migration of thenew population from the East European areas (probably from Cauasus) what wasindiated by the use of the so alled arseni opper in metallurgi prodution [Vla-dar 1973: 254℄. Also in Andrzej Kempisty's oneption the Chªopie-Vesel�e grouphad extensive, Euro-Asian links. Its onnetion with the onsiderable movementsof people was undoubted [Kempisty 1978: 420℄. The radial population hange inthe Early Bronze Age in Maªopolska had already been indiated earlier by LeonKozªowski. He assoiated this hange with limati hanges. However, he did notpointed to the East as an area of the soure of migration of the newly arrivedpopulation [Kozªowski 1928: 3-35℄.On the other hand, the loal origins of the Early Bronze Age ultures in Maªo-polska were pointed to by Jozef Kostrzewski [1939{1948: 204-206℄, Konrad Ja»d»ew-ski [1981: 310-311℄, Witold Hensel [1973: 131-132℄, Klaus Sh�afer [1987℄ and MarekGedl [1989℄. Aording to Jan Mahnik's interpretation [Mahnik 1967, 1978, 1987,1991℄ the proess of formation of the Chªopie-Vesel�e group/ulture was muh moreompliated. It was formed in the river basin of the upper Vistula as a result ofan interation of a part of Corded Ware and Bell Beaker ulture. A little laterthis group spread by means of migration around the western part of the Carpa-thian Mountains. However, it di�ered muh from the ultures whih preeded ando-reated it. The ultural hange in Maªopolska was to be a part of proesses o-urring on larger areas. Aording to Jan Mahnik it may be onneted with thepopulation movements in the Anatolian-Aegean and Cauasian zone whih ausedfurther migrations ourring like a hain reation [Mahnik 1967: 184-190, 1973:127-165, 1978: 9-29, 1987: 154-164, 1991: 173-185℄.However, it is diÆult to see in the attempts made so far anything more thananalysis on the level of ultural units in whih partiular researhers expliitly [Ko-walzyk 1959℄ or impliitly (all the other authors) suggested a relation of ulturesand ultural groups with the spei� tribes. Apart from pointing to hanges in li-mate (Leon Kozªowski) those researhers who were in favor of the ulture hangeat the beginning of a new epoh did not present onrete reasons of migrationmovements. Those who were in favor of ontinuation did not present auses ofthe state of a�airs whih they suggested either, partiularly in fae of the evidentivilizational turning point in the areas of the Carpathian Basin and areas oupiedby the �Un�etie ulture.



73I think that further dwelling at the level of ultural taxonomy units as far as thequestion of the origin of the Carpathian Epiorded Cultural Cirle longer gives anyhope for progress in this �eld. Neither do I onsider it proper to searh only for onereason whih aused a omplex soio-ultural proess. To answer to the question:what happened at the beginning of the bronze age in Maªopolska, why just in thisand not another moment and what mehanisms shaped the proesses of evolutionat this time we should involve the knowledge in the �eld of settlement forms,eonomy, soial strutures and ideology not only about the period we are interestedin but also from the time whih preeded it immediately. In the ausal hain ofevents that form the piture of the Early Bronze Age ivilization in Maªopolskaan important role was played by breeding eonomy in its many aspets: eonomi,soial, organizational and ideologial. 2. ENEOLITHICThe beginning of soio-ultural transformations in the loess zone of Maªopol-ska, the last link of whih was the formation of the Mierzanowie ulture, was anintrodution of slash-and-burn system at the turn of the 5th and 4th millennium BCas a basi and regular agrotehnial treatment [Kruk 1993: 11-14℄. It was aompa-nied by a onsiderable inrease in size of settlement miroregions. Hierarhiallydi�erentiated ommunities of the Funnel Beaker ulture appeared [Milisauskas,Kruk 1984℄. Signi�ant hanges were found in many other disiplines, among othersin the tehnology of the int proessing.Pratiing an extensive system of agriulture aused the proess of onside-rable eologial hanges in the form of deforestation of great areas, partiularlyon the loess uplands. Open areas were made more permanent through grazinglarge herds of attle and sheep. There was a fundamental ontradition in thissystem. Janusz Kruk wrote: "Its rise and eonomi eÆieny was onneted withthe forest. In pratie, it onsisted in the destrution of these resoures" [Kruk1993: 11℄. Populations using this method of ultivation were in a sense trapped.In the modi�ed environment onditions were better for stok rearing than for aontinuation of slash-and-burn agriulture. Thus there ourred the ollapse of theFunnel Beaker ulture and the permanent agriultural settlement system whihhad been dominant so far, and the prevalene of the Corded Ware ulture whihbased its eonomy on the semi-migrating and migrating pastoralism [Kruk 1993:14℄.



74 The sequene of events, whih were reonstruted by Janusz Kruk, was an in-dispensable ondition for the domination of breeding ativities on the loess uplandsof Maªopolska at the end of Neolithi. However, it did not prejudge the shape ofthe soio-ultural strutures at this time. A ondition that was onduive to thestrengthening of the trend of eonomi transformations desribed here was the ap-pearane of a new model of eonomi behavior as well as soial and ultural in theform of penetration of the Maªopolska region by the representatives of the oldesthorizon of the Corded Ware ulture. Their appearane at any di�erent moment inhistory would not have aused hanges of a similar harater and sale to thosewhih ourred just at the end of the Neolithi. At this moment the question whe-ther they ame from the East (what is very probable) or not is not very important.It is important that they brought with them a new, fully-formed model of ulturewhih legitimated the soial system that was better adapted to the performane oftasks di�erent than those of the eonomy of slash-and-burn agriulture. The groupsof newomers were not large. Their life style might have been most approximate tothe model nomadi pastoralism [Bar-Yosef, Khazanov 1992: 2℄ in the prehistory ofthe area disussed here. An arhaeologially visible trae of existene of these gro-ups were the oldest sub-barrow graves of the Corded Ware ulture. Aulturationproesses of the part of population of the Funnel Beaker ulture, whih had alreadyearlier been speialized in breeding ativities, surely ourred quikly. Probably thispopulation inreased the number of the nomadi herdsmen of the Corded Wareulture, desribed as the Central European Corded Ware ulture horizon.Di�erent situation prevailed among the populations whih were still dealingwith agriultural ativities. In the "Baden-like" form (loesses of the western Maªo-polska) or not "Baden-like" (all the other areas) they ontinued traditions of theFunnel Beaker ulture. However, the deforestation proesses that have previouslybeen mentioned were still deeper and deeper. Obviously this was onduive to thefurther development of the population of breeders and dereased the hanes ofthe agriultural populations. A similar e�et might be brought about by the asym-metry in the mutual relations of both populations. On the one hand, there werebreeders-warriors who were well equipped with stone battle-axes and bows, and onthe other, farmers who partly lived in the forti�ed settlements. Constant dereasein the number of farmers, aompanied by the simultaneous inrease in the numberof herdsmen led to another trap, this time of an eonomi harater. Communitiesof breeders ould not survive without aess to agriultural produts [Moszy«ski1953: 46-48; Kruk 1980: 325; Shnilerman 1980: 230-243; Robertshaw, Collett 1983:73℄. At the moment when agriultural settlement disappeared in the middle of the3rd millennium BC pastoral population of the Corded Ware ulture faed a veryserious risis. The ondition of its further existene was to undertake agriulturalprodution. The drama was getting even more dramati by the ideology that was



75prevailing among the breeders. It an be resolved to a statement that a person whobeame a herdsman one should no longer humble himself by taking up agriulturalativities [e.g. Evans-Prithard 1940: 80℄. In a situation when existene was threate-ned whole populations of breeders or their part started to pratie other ativities,mainly agriulture. Taking up agriultural ativities was not a barrier for breedersthat ould never be passed both in the tehnologial and organizational sense [Mae1993: 369-370℄. Arhaeologial form of this state of evolution of the ommunitiesof the Corded Ware ulture was the Craow-Sandomierz group. On the other areasof Maªopolska groups of breeders were still existing that adhered to the "old Cor-ded Ware ulture" traditions. Traes of their existene were found in the CarpathianMountains, in the Sandomierz Basin, on the Grz�da Sokalska and in the basin of theupper Dniester [Mahnik, �ibior 1991℄. Until reently this type of the ommunitiesof the Corded Ware ulture was desribed as Lubazow group [f. new suggestionsin this matter by Mahnik 1992℄. In the Volhynian Upland ommunities of the latestages of Globular Amphora ulture were developing at that time (Fig. 1).Cultural assemblages, burial rites and settlement systems of the older phase ofthe Corded Ware ulture groups from the western Maªopolska loess uplands andfrom the areas loated outside the loess zone (e.g. the Sandomierz Basin) showgreat similarities. However, with respet to the obvious di�erenes in the degreeof anthropogeni transformations of both zones and of the ultural milieu in whihthe Corded Ware ulture people lived one should doubt whether the degree ofpastoralization and nomadization was the same in these two regions. More forestsand the lak of agriultural settlement in the Sandomierz Basin for sure fored theCorded Ware ulture population to develop some form of nomadi agropastoralismand one should seriously onsider gathering ativities as very probable in this ase.Changes ourring in the western Maªopolska uplands whose result was the riseof the Craow-Sandomierz group of the Corded Ware ulture appeared to be �rm.The rise of small emeteries, apart from the stabilization of the settlement network,may indiate restrition of mobility of human groups and probably greater role ofagriultural ativities in the eonomi struture. A ertain miroregionalization andstabilization of the settlement network may also be the proof of the beginning ofthe transformations in the harater of soial ties from the kinship ties dominantamong the nomads to the territorial ties [Penkala-Gaw�ka 1987: 150℄. Funeral ritesof the Craow-Sandomierz group ontain features of the ritual replia of equalityand ompleteness of rights of all the adult members of the ommunity. The lakof barrow mounds over the seleted graves, idential onstrution of graves andfundamental unity of their equipment point to egalitarianism of these ommunities[Kempisty 1978: 389-391℄. The gender symmetry of persons buried on these eme-teries is in sharp ontrast with the rules of the burial rite of the old Corded Wareulture where male burials prevailed.
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AF i g . 1. Distribution of sites of the proto-Mierzanowie phase, where irles | graves, triangles |settlement materials, quadrangles | single elements of the proto-Mierzanowie phase (vessels, intaxes) within grave omplexes of the Corded Ware ulture, blak line | permanent boundary betweenzones of settlement of the Corded Ware ulture (in the South) and Globular Amphorae ulture (in theNorth); 1 | Hulin, 2 | Kietrz, 3 | Craow-Nowa Huta, site Kopie Wandy, 4 | �erniki Górne, 5 |Mierzanowie, 6 | Starahowie-Wierzbnik, 7 | Chªopie, 8 | Lvov, 9 | Syrynia, 10 | PiaseznoKolonia, 11 | Iwanowie, 12 | Swierszzów-Kolonia, 13 | Nikisiaªka, 14 | Lubze, 15 | Klimkowe,16 | Okniany, 17 | Plauza Wielka, 18 | Gwo¹dzie Stary.In spite of assimilation of ertain new elements inspired from the East (nihegraves), ommunities of the Craow-Sandomierz group reprodued in priniple onlythe type of material ulture that was harateristi of the loal old Corded Wareulture groups. The new type of eonomy, fored by the historial situation, stimu-lated transformation of the settlement network and prinipal features of the soialstruture. As it seems the reason of ontinuation of the older traditions was in theextreme attrativeness of the herdsmen's ulture. Quite often it has been found thatpastoral ommunities, fored by the onditions to pratie agriulture, in symbols,ustoms, in religious sphere were still interested in breeding (e.g. Robertshaw, Col-



77let 1983: 73℄. Nuers "are always talking about their beasts. I used sometimes todespair that I never disussed anything with the young men but livestok and girlsand even the subjet of girls led inevitably to that of attle" [Evans-Prithard 1940:18-19℄. Suh a state of a�airs, or inadequay of the ideologial system, whih waslegitimized by a de�nite type of material ulture, to the agriulture prevailing in theeonomy was not onduive to the stabilization of the soial and ultural system ofthe Craow-Sandomierz group. 3. MIERZANOWICE STAGEFrom about 2300 BC isolated graves appeared in the area of Maªopolska aswell as traes of short penetrations and single �nds of a new ultural entity | of theproto-Mierzanowie phase of the Mierzanowie ulture [Kadrow 1994℄. The ha-rater of these �nds indiates the mobility of this population, probably onnetedwith breeding eonomy. The disappearane of the barrow-graves, lak of emete-ries and permanent settlements was ertainly onneted with a rather extreme formof atomization of the soial struture. "Military" elements of the burial rite (stonebattle-axes, stone braers and opper daggers) are to speak in favor of a signi�antrole of males in this ommunity. Not very numerous population of the proto-Mie-rzanowie phase existed in among ommunities of the late phases of the CordedWare ulture.The appearane of the proto-Mierzanowie population was onneted with theontats with the population of the Bell Beaker ulture (f. Mahnik 1991: 170--172℄. Jan Mahnik thinks that the point of juntion of this ulture with the CordedWare ulture in whih ertain features of the Bell Beaker ulture might have beenadopted by the population of the former, as a result of whih the Mierzanowieulture was formed, was the athment area of the upper Vistula and Odra rivers[Mahnik 1991: 170℄.The lak of the so alled eastern elements in the assemblagesof the proto-Mierzanowie phase, e.g. in the form of the so-alled willow-leaf opperearrings deisively negates the eastern theory of the origin of the whole Epiorded,Carpathian ultural irle advoated by Slovak researhers.Among the not very numerous human groups of the Corded Ware ulture,penetrating the borders of the western Maªopolska loess uplands, that maintainedthe traditional, "pan-European" type of soial, ultural and eonomi behaviorsthere must have appeared a group whih took over a part of external elements ofthe Bell Beaker ulture (e.g. mug and jug). What is more important, it also took



78over a part of elements of its soial struture, as a result of whih the extreme formsof patriarhalism represented by the ommunities of the old Corded harater werediminished. Patterns of ulture o�ered by the Bell Beaker ulture people were evenmore attrative beause this population was haraterized by the mobile life style,overing great distanes in a short time. It is supposed that it oupied itself withhunting, breeding, robbery, mining and metallurgy or trade [Mahnik 1978: 413℄.It annot be exluded that in the travels of the Bell Beaker ulture people aswell as those of the population of the proto-Mierzanowie phase (that were inspiredby the former) mostly men took part. This gave a possibility of overing enormousdistanes "there and bak" in a relatively short time. It is on�rmed by the sare,randomly distributed graves whih ontain typially male equipment, i.e., amongother things, stone battle-axes, stone braers, opper daggers and arrowheads.Small groups of men wandering about extensive areas North of the CarpathianMountains were bearers of traditional herdsmen ideology, organizing the worldaround a distint opposition "male-female". In some parts of the penetrated areas(Maªopolska loess uplands) they had ontats with the ommunities whose routinewere agriultural ativities. Obviously, what is meant here are the representativesof the late phases of the Craow-Sandomierz group of the Corded Ware ulture.Nothing points to the fat that they were able to reate independently a new, ohe-rent system of ultural behaviors that would be adequate to the new situation. Theonly ahievement of these ommunities that was useful in new onditions was thetransformation of the traditional organization of kinship groups with the dominantrole of one of the men as the main priniple. Its material orrelate and legitimi-zation was a widely pratied ustom of onstruting barrows over the graves ofthese men. The roles of kinship groups as a main fator of interpersonal tie wasbegun to be taken over by a loal group, organized around one, permanent plaewhere its members were buried, i.e. around the emetery. This situation might havebeen a soure of soial tensions beause the so far dominant role of men both inthe eonomi and soial sphere had not been determined suÆiently. An e�etivesolution was the synthesis of the traditional values of the herdsmen's ommunity,whose depositaries were the representatives of the proto-Mierzanowie phase, withthe requirements of the newly formed ommunity whose material basis was agro-pastoralism, strongly onneted with the organization of ommunities in the formof loal groups.As a result of the mentioned synthesis was an unusually permanent and eono-mially eÆient soio-ultural system of the Mierzanowie ulture. The basis of thissystem were (a) stable settlement network whose main elements were settlementmiroregions, (b) double-trak eonomy of an agriultural-breeding harater, ()strit observane of the division of soial and eonomi roles between men andwomen, santioned by the onsistently observed and extremely formalized rules of



79the burial rite (plaing men on the right side with the head turned westward and ofwomen on the left side with the head turned eastward), (d) soial egalitarianism.Thanks to the stability of the settlement miroregions, based on the main set-tlements with emeteries aompanying them, the main form of soial organizationbeame loal groups whih onsisted of two or three settlements inhabited by nu-lear families. Eonomi requirements of the population were totally satis�ed withinthem. Basing soial organization on the axis of the natural opposition "male-female"did not require involving some additional ultural mehanisms whih would legiti-mate. This struture, dividing eonomi tasks between men (breeding) and women(agriulture), resulted from the adopted eonomi model and at the same time wasonduive to its stabilization. In this way it was possible to reonile maintaining anattrative form of ideology of herdsmen with the historially determined neessityof land ultivation. The former of the elements mentioned found its justi�ation inthe ustom of distinguishing the position of men in the fat that they always ree-ived after their death their plae on the emetery. Due to the ultivating of rops| whih was the domain of women | the eÆieny of the eonomy of the Mierza-nowie ulture inreased onsiderably as ompared with the end of the Neolithi.An indiret proof of this is a demographi explosion of population of this ulture,measured by means of a violent inrease in the number of various kinds of sites. Itonditioned the possibility of undertaking expansion by the representatives of thisulture in many diretions, although it had not been its diret reason. The expan-sion mentioned here whih began at the early phase of the Mierzanowie ultureinluded, among others, the North-Eastern Moravia, the South-Western Slovakia,onsiderable area of Central, North-Eastern Poland and Volhynia.In the formation of a new soio-ultural and eonomi system the whole popu-lation of the Maªopolska and the Western Volhynian loess uplands was involved. Itwas possible due to the multidiretional harater and relative eonomi universalityof the Mierzanowie ulture. There were reated eonomi, soial and "politial"onditions for an undisturbed, long lasting and relatively isolated reprodution ofthe Mierzanowie ulture.What has been said above about the mehanisms of transformation of theommunities of the Mierzanowie ulture at the turn of the proto- and early phasesrefers to the areas previously settled by the population of the Craow-Sandomierzgroup of the Corded Ware ulture. A totally di�erent situation was on the areasoupied by the onservative population that ontinued the "old" Corded Wareulture traditions. It advoated of a model of soio-ultural and eonomi organiza-tion that was appropriate to the so alled Central European horizon of this ulture[Mahnik 1978: 347℄. Penetration of these areas by the population of the proto-,early and probably the beginning of the lassi phases of the Mierzanowie ulturedid not lead here to any important hanges, either ultural, eonomi or soial. Still



80there were no permanent settlements. The late Neolithi traditions were ontinuedin the �eld of pottery and int proessing as well as in the �eld of basi burialpraties. The inuene of the Mierzanowie ulture was most often marked bythe presene of its single vessels or int lentiular axes within assemblages of thesub-barrow graves and graves dug into the mounds of the barrows of the CordedWare ulture. Some of the examples pointing to this type of presene of elements ofthe Mierzanowie ulture within Corded Ware ulture assemblages are inventoriesof graves, e.g. at Lubza [Koman 1990: 13-19, Fig. 4℄, Okniany, Plauza Wielka,Klimkowie and the like [Sulimirski 1968: 144, 152, 172, 173℄.Due to the studies of the hronology of Globular Amphora ulture in theeastern part of the Lublin region are at an insuÆient stage as well as those inVolhynia and the athment area of the upper Bug, it is diÆult to say whetherthe rih settlement there of the Mierzanowie ulture from its early phase andthe beginnings of the lassi phase were the result of olonization of this area orrather its aulturation. Certain peuliarities of the eastern parts of the Mierzano-wie ulture and the appearane of the Strzy»ów ulture or a Pozapy group later,whih ontained ertain elements of the Globular Amphora ulture, and what ismost important, developing in the areas that were earlier oupied by the latter(Fig. 1) make it possible to think that in the proess of formation of the Gródek--Zdoªbia group the population of the Globular Amphora ulture must have takenonsiderable part.Probably this signi�ant partiipation of the Globular Amphora ulture popu-lation in the groups of the early phase of the Mierzanowie ulture in Volhyniabeame the reason of a rather astonishing event whih was the appearane in thisarea of the Strzy»ów ulture. We have to do with its well-developed form in thesouthern zone of its range as early as the middle of the lassi phase of the Mie-rzanowie ulture [f. Kadrow 1995℄. The premises of a settlement nature indiatethat a bit earlier it might have appeared in the territory of the Volhynian-Polesieborderland and in Polesie. There is a rather numerous group of sites there, dated tothe Early Bronze Age whih have not got muh in ommon with the Gródek-Zdoª-bia group (for a di�erent opinion on the subjet see Sveshnikov 1974: Fig.24, 28).What seems not very probable in the proess of formation of the Strzy»ów ulture,on the other hand, is the inuene of the Middle Dnieper ulture and Yamnayaulture. Among other things, it results from analyses of forms of the burial ritualof the ultures mentioned here (f. H�ausler 1992: 294℄.In the middle of the 20th entury BC loal groups of the late stage of theMierzanowie ulture appeared. On the emeteries (e.g. Mierzanowie, Wojieho-wie, Zªota-Nad Wawrem, Szarbia, Iwanowie-Babia Góra, onentration of gravesnr III) used at that time there are reorded | in the elements of the burial rite |hanges in the hitherto existed soial struture. They onsisted in the appearane



81of soial strati�ation, inlusion of a small part of the women in partiipation inthe group of the soiety of a higher status and giving women in general the right tobe buried on the ommonly used emeteries. These hanges were not aompaniedby transformations in the fundamental soial or eonomi strutures whih should�nd reetion in the o-ourring hanges in the settlement network and spatialorganization of settlements.More or less at the same time in an immediate viinity of the Mierzanowieulture appeared ommunities whih were haraterized by an advaned ranking andsoial strati�ation as well as beginning of territorial politial units. What is meanthere �rst of all is the population of the �Un�etie ulture as well as that of F�uzesabony,Mad'jarove and V�ete�rov ultures [f. Vladar 1973: 258-266; Coles, Harding 1979:43; Bintli� 1984: 91-93, Fig. 1; Harding 1984: 138-141; Ostoja-Zagórski 1989: 194;Simon 1990: 298-319℄.It should be emphasized that the soure of ranking in the Mierzanowie ulturehad an external harater. Inspiration an be seen surely in the horizon of the"prine's graves" of the northern zone of the range of the �Un�etie ulture whihmay be dated to the beginning of the A2 stage aording to Paul Reineke. Theirarhaeologially visible trae is the presene of a ertain number of the so-alledwillow-leaf earrings in the �Un�etian hoards whih has so far been wrongly related tothe A1 stage [Mahnik 1978: 92, Fig. 35; Blajer 1990: 82℄. Intensi�ation of external,multidiretional inuenes in the period of the late phase of the Mierzanowieulture and their di�erentiation led at that time to the rise of a number of loalgroups of this ulture (Giebuªtów, Szarbia, Samborze and Pleszów).If the very essene of the briey reonstruted sequene of events [more onthe subjet in: Kadrow 1995℄ is proper, this may mean that for the adaptation of theranking what is neessary is only an example, a model to be imitated. A proper stateof the soio-eonomi base is not a neessary ondition for its adoption. However,this may also mean that at present we are not able to reveal and reord | on thebasis of arhaeologial data | the state of tensions in the seemingly well stabilizedand onservative loal groups. 4. TRZCINIEC STAGE (AN OUTLINE)Not very numerous radioarbon dating [Mi±kiewiz 1978: 190; Wróbel 1991℄,ertain premises resulting from pottery analyses [eg Kadrow 1988℄, single metalartifats [Kªosi«ska 1994: Fig. 3:3℄ and the logi of the development of the Trzinie



82ulture indiate that most probably this ulture initially developed at the same timeas the part of the late phase of the Mierzanowie ulture and the deline of theStrzy»ów ulture. However, a fat should be stressed that the period of oexistene| on the sale of the whole Maªopolska | was distintly longer in the northern--eastern zone of the range of ultures in whih we are interested than in the westernand southern zone. This onlusion, is supported by the views on the "northern"roots of the Trzinie ulture [Kempisty 1978: 413; Ko±ko 1979; f. a di�erent viewof D¡browski 1987: 8℄.In spite of the visible progress in the studies of the hronology of the Trzinieulture [Górski 1991, 1994; Wróbel 1994℄ it is still impossible to undertake a moreextensive reonstrution of proesses of the ulture hange at the turn of the Earlyand Older Bronze Ages. It seems, however, that there is no doubt that at thistime the Mierzanowie settlement assumed the forms of the onentrated "islandsin the sea" of the Trzinie settlement network. On the arhaeologial time salereplaement of the Mierzanowie ulture by the Trzinie ulture in the area ofthe whole Maªopolska ourred more or less at the same time and was relativelysudden. However, there is no proof to aount for this phenomenon in terms of thevitorious, armed invasion of the "Mierzanowie ulture tribes" by the "Trzinieulture tribes" or the extintion of the former. It seems that after a period ofo-existene during whih populations of both ultures, while oupying di�erenteologial nihes (higher versus lower landsape zones of the loess uplands) andpratially not inuening eah other, ame at a ertain moment to the Trzinieaulturation and to the disappearane of the Mierzanowie features.Perhaps the suess in aulturation of the Trzinie ulture onsisted in thisthat this ulture was in priniple rather a "horizon of ultural integration" [Ko±ko1979: 197-206℄. This horizon enompassed many various units of soio-ultural orga-nization on vast areas of the Central and Eastern Europe [Gardawski 1969: 15-28℄.It uni�ed the main elements of soial strutures whose partiular realizations onvarious areas, however, must have di�ered onsiderably among one another. Theirkeystone might have been the religious plane [Gardawski 1969: 19℄.The Trzinie ultural model on its ideologial level must have been open eno-ugh to be able to assimilate and reorganize suh environmentally, eonomially,soially and ulturally di�erent areas as, e.g. Polesie and loess uplands of Maªopol-ska. An important e�et of reevaluation of the rules that ontrolled the life in theMierzanowie ulture was breaking the tendenies that were most important for thisulture, i.e. autarkial tendenies of the stabilized miroregions. The Mierzanowieultural experiment that was based on the extreme adaptation of the soio-eonomimodel to the anthropogenially onsiderably transformed environment of the loessuplands ended as it was bound by the traditions of the formal ideology of herdsmenat the time of the deline of the Neolithi.



83CONCLUSIONSTo sum up the above remarks I would like to draw attention to several questionsof a more general signi�ane. In light of the sequene of the events reported here,and disussed more extensively in a book [Kadrow 1995, f. also Kadrow 1994℄ itseems inadequate to searh for only one fator (eonomi, limati, politial et.)responsible for the variety of the onrete realizations of the soio-ultural proess.The analysis of auses and results over a period of time reveals most often a set ofmutual inuenes of a whole entanglement of fators, one of whih | at a spei�time and under spei� onditions | played the most important role, and then |due to the development of events | gave way to another (Fig. 2). At the same timethe most fundamental fator of the dynamis of the soio-ultural systems should beonsidered reations of individuals to their varied eonomi and politial interests[Leah 1940: 62℄. They were revealed with greatest strength at ritial moments thatwere aused by various fators, both of an internal and external harater.At the turn of the Neolithi and the Bronze Age the role of the so alled exter-nal inuenes was merely restrited to a few moments during whih they not somuh determined the auses of hanges as these were inside the de�nite soio-ul-tural systems, but they rather determined the shape of the emerging new models ofthese systems. In one of the ases disussed the inuene of a small group of theso alled pan-European horizon (Corded Ware ulture) under extremely favorableonditions of the already ourring environmental and eonomi transformationswithin the Funnel Beaker ulture population appeared, however, to be deisive.The ultural model of the Corded Ware ulture dominated indivisibly in Maªopol-ska. On the other hand, the inuene of the penetration by the Bell Beaker ulturepopulation of the areas disussed here on the appearane of the Mierzanowie ul-ture may be de�ned as an aidental one. The dynamis of various internal proessesthat ourred at the juntion of the Craow-Sandomierz group population and thetraditional Corded Ware ulture trend was so great that one external impulse oranother would surely lead to the reorientation of the diretion of ultural evolutionin Maªopolska. As ompared to the share of Bell Beaker ulture elements in the riseof the Unetie ulture irle or the so alled Blehkreiskultur their signi�ane in theformation and further development of the Epiorded Cirkum-Carpathian CultureCirle was onsiderably smaller.However, in both so di�erent ases it is diÆult to speak of mass migrationsand replaement of one population | in the physial sense | by a totally newone. It was di�erent in ase of spreading of the Mierzanowie ulture onto theareas that had not been previously inhabited by the Funnel Beaker ulture and theCorded Ware ulture populations. The rise of the Nitra and Ko�st'any groups may
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BF i g . 2. The sheme of evolution of soio-ultural proesses on the loess uplands of Maªopolska; A1| Funnel Beaker ulture in the Bronoie I-III phases, A2 | groups of the Funnel Beaker ulturefarmers in phases Bronoie III-V, A3 | groups of the Funnel Beaker ulture breeders in phasesBronoie III-V, A4 | groups of the Funnel Beaker ulture farmers at the deline of this ulture, B1| the pan-European Corded Ware ulture horizon, B2 | the Central European Corded Ware ulturehorizon, B3 | the Corded Ware ulture Craow-Sandomierz group, B4 | Corded Ware ulture groupsthat ontinued "old Corded Ware" traditions, C | small groups of the Bell Beaker ulture population,D1 | proto-Mierzanowiee phase of the Mierzanowie ulture, D2 | the early and lassi phase ofMierzanowie ulture, D3 | the late phase of Mierzanowie ulture, E | the Strzy»ów ulture, F |inuenes from the beginnings of the lassi phase of the �Un�etie ulture | horizon of the "prine's"graves", G | inuenes of the F�uzesabony and V�ete�row ultures, H | the Trzinie ulture, GAC |Globular Amphora ulture; ontinuous lines | physial partiipation of the population of one of theultural groups in the formation of a subsequent group, broken lines | ultural inuenes. On the righthand side of the diagram the seletion of the most important fators that onditioned soio-ultural andeonomi evolution. On the opposite side alibrated radioarbon time sale of events.



85still be best explained in terms of migration of de�nite groups of people from theterritory of Maªopolska that settled totally new, foreign ultural environments Southof the Carpathian Mountains. In both ases the fator that was favorable for thosemigrations was the demographi inrease in Maªopolska. Their reasons are to belooked for somewhere else.However, this is a subjet for another work. Translated by Andrzej Pietrzak



Balti-Ponti Studiesvol. 2: 1994, 86-134PL ISSN 1231-0344Sergey Z. PustovalovECONOMY AND SOCIAL ORGANIZATIONOF NORTHERN PONTIC STEPPE | FOREST-STEPPEPASTORAL POPULATIONS: 2750{2000 BC(CATACOMB CULTURE)The rising of produing eonomy was the main fator of the ommon pro-gress. It proved to the reation of the �rst states in the valleys of rivers in the NearEast, then on the more wide territories. Produtive fores of the agriultural andstok-breeding soieties were not enough developed to housekeeping of speiali-zed agriultural or stok-breeding branh of prodution. Only omplex eonomywas possible. Nomadism appeared as a result of eonomial di�erentiation on theoutlying areas of states and adaptation to environment.Exploitation of the steppe areas by nomads at �rst give more eonomi ef-fets than agriultural eonomy. Prerequisite of suess of nomadism was existeneof wide areas with good grass, water, small forests suitable for mobil stok-bre-eding. Climate hanges in the beginning of the Subboreal period lead to the exten-sion of the steppe areas in the southern part of Ukraine and all Eurasian steppezone.With the appearane of the wheel transport and horse domestiation appearedthe possibility to rule more large herds, inreased the mobility of the steppe popula-tion. Work of the herdsman beame easily than work of the farmer. The importantfators were availability of yurt (nomad tent), whih gave the possibility for no-madism [Artamonov 1947; Vaynshteyn 1971 and other℄. Aording to A. Khazanovinstead yurt may be used tent and striups were not so important [Khazanov 1975;Cradin 1992: 46℄.The nomadi soieties were dependent on farmers, beause they have not de-veloped raft and prodution of agriulture. So nomadism appeared as satellite ofthe agriulture. Inapable for the further development it belonged to the type ofstagnated soieties and aording to A. Toynbee it has fate to disappear with risingof apitalism [Toynbee 1934: 21).



87Ukrainian steppes have good onditions for the development of stok-breeding.Valleys of the large rivers, suh as Dnieper, Danube, Dniester and Southern Bugwere suitable for whole-year grazing of herds. The appearane of the four-whe-eled ox-drawn vehile and hariot solved transport problems for the Cataombpopulation. This population, may been onneted by its origin with Near East, haddeveloped pratial knowledge of the stok-breeding. Stok-breeding eonomy andearly-lass tendentions in the soial organization were the main fators, whih de-termined the speial features of the Cataomb ulture soiety.Analysis of reords give the possibility to assert that nomadi struture of lifewas not alien to the many groups of the Cataomb population, espeially to thehighest soial strata of soiety. Investigation of the nomadi population life proessis very hard, espeially only with using of arhaeologial materials from the raresettlements, harater of whih is unknown (were it long-lasting settlement or seasonaravan site). Now we have some materials from suh settlements, but it is notenough.All it must been aounted during the reading of our artile, devoted to thereonstrution of the eonomy and soial organization of the Cataomb soiety.It was soiety, whih reated original type of half-nomadi eonomy, when theone part of population in the long-lasting settlements ensured another people withprodution of raft and agriulture. Another part of population | onneted withstok-breeding migrated with herds some part of the year. This type of the eonomyreeived in literature name "trans-humans" [Adrianov 1985℄.1. THE ARCHAEOLOGICAL SOURCESTo reeive a good reonstrution in prehistory you must have a good reords.Any exeption to the rule is the Cataomb ulture. We shall use only seleted partof the arhaeologial soures, espeially of Cataomb graves. The seletive methodis some statistial observation in order to reeive representative result [Druzhynin1970: 7℄. In arhaeologial researh all reords, whih we have, in other hand,are the seletion from all existed remains [Bunyatyan 1982: 80℄. So we an saythat it is aidental seletion. Arhaeology have only fragmentary material for thesoiologial reonstrutions. It is why we must have di�erent arhaeologial soures.The main of them are data from the emeteries, settlements and aravan sites.



88 1.1. BURIAL MONUMENTSCriterion to the seletion of burials was the omplex of indiations, whihdetermined its Cataomb origin, two of them: 1. ataomb grave; 2. position ofdeeased.More than 1200 burials from the territory of the Southern Bug, Northern Cri-mea, Lower Dnieper, North of Azov region, Orel-Samara region, Lower Don andNorthern Donets were used for the statistis alulations. Preddonets, Donets, Sred-nedonets, Manyh and the Ingul type burials were distinguished here by speialists.All the onlusions, onneted with the ethni and soial struture of Cataombpopulation of the Northern Ponti area are on the base of this seletion.We must note that there are many ground emeteries in Northern Ponti region,only on Lower Dnieper near 30. But they all were not exavated.1.1.1. CATACOMB HERDBones of animals were in 15,6% of graves [Pustovalov 1992a: 125℄: sheep |4,8%; horse | 1,6%, ow | 5,4%, indeterminated bones | 3,8%.1.1.2. CRAFT SPECIALIZATION.A. Burials of metalworkersMost full desription of raftsman's burials is in the artile by A. Nehytailoand A. Kubyshev. Today we know more than 20 omplexes in whih were artifats,onneted with metalwork [Nehytailo, Kubyshev 1991: 6-21℄:1. Pavlovka (Nikolaev region) mound 27, grave 20: burial hamber oval in plan,with irular entrane well, inhumation in supine position. In burial were: two laytayeres, one of them with ornament, stone anvil, shell "Unio" and one pot (Fig. 1).2. NovokrivorozhskiGOK (Dnipropetrovsk region), quarry 3 | from destroyedmound | we have one ornamented lay tayere (now in museum of Krivoy Rog).3. Kamenka (Dnipropetrowsk region), mound 2, grave 7: burial hamber ovalin plan, inhumation of adult man in supine position with SE orientation. Near theleft femur was lay oni tayere, h=5,6 m, diam. 2,2-3,4 m. On the sternum of
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AF i g . 1. Complex of founder from the Pavlovka, mound 27, grave 20.deeased was red ohre paint. To the right of inhumation | skull of a hild (Fig.2: 1-2).4. Velika Krinia (Zaporozhye region), mound 4, grave 7: lay asting spoon,triangular in plan with droplets of bronze slag; two stone tools, shell "Unio" andplate of wild boar fang.5. Vasilivka (Zaporozhye region), mound 1, ataomb 20 (exavated by A.G. Ple-shivenko in 1989): two lay tayeres, two lay asting spoons, stone anvil and otherartiles.6. Pervomayevka (Kherson region), mound group 1, mound 2, ataomb 1. Theburial hamber oval in plan, entrane well irular in plan, inhumation in supineposition, with SE orientation. In burial were: asting spoon with traes of bronzetwo lay tayeres, one of them | ornamented, lay mould for trapezial in plan ingot,repeatedly used, pot, sandstone abrasive, stone pestle and anvil, int srapper.
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BF i g . 2. Complex of founder from: 1-2 | Kamenka, mound 2, grave 7; 3-26 | Gromovka, mound 1,grave 7.



917. Kairy (Kherson region), in burial: two asting spoons, mould for ingot, stoneanvil and other tools.8. Gromovka (Kherson region), mound 1, grave 7. Burial hamber oval in plan,entrane well irular in plan, inhumation in supine position, orientation to N. Ingrave were 25 di�erent tools. They were to the right of deeased, from humerusto femur (Fig. 2: 3). Among the �nds were: (a) the lay asting spoon with haft(Fig. 2: 4), 4,5x9m, d. 2,5m, l.of the haft | 3m, ubi apaity | 18m (142,7g of bronze); (b) two oni lay tayeres; their height | 5,4-5,6 m, diam. of holesfrom 2 | 2,2 to 0,6 m; the olour of the tayeres is grey; lay with admixture ofthe �ne sand, grey in ross-setion; tayeres were with the traes of sale on surfae(Fig. 2: 5-6); () anvil from the metamorphi limestone, onial in form, height |3,5 m; top of the anvil irular in plan, diam.4,5 m, with the plain surfae (Fig.2: 7); (d) broken sandstone abrasive, with traes of long-time using, retangular inplan, 13,5 m long, 3,3 m wide, thikness | from 1 to 2 m (Fig. 2: 8); (e) fourint arrowheads, triangular in plan with nothes in founding, height from 2,5 to 4m (Fig. 2: 9-11); (f) none int akes without retouh (Fig. 2: 12-20); (g) two boneawls from bead bones, 8,5 and 10 m long, end of one broken o� (Fig. 2: 21-22);(h) antler pressure aking tool, fragmented, 11 m long, irular in ross-setion,diam. 1,2 m (Fig. 2: 23); (i) broken plate from wild boar fang (Fig. 2: 24); (j) bonering for arher, diam. 2,4 m, th. 0,5 m (Fig. 2: 25); (k) four shells "Unio" (Fig. 2:26). 9. Voskresenka (Kherson region), mound group 1, mound 3, grave 3. Burialhamber oval in plan, inhumation with NE orientation. Near the left foot was layasting spoon and tayere, near the right foot | stone pestle. Under the skeletalremains here were white deay, under the skull and in the north part of hamber |traes of ohre paint (Fig. 3: 1-4). The lay asting spoon or ruible had form ofoval-triangular up with deep spout and small thik haft (Fig. 3: 2). On the surfae| traes of halk and droplets of oxidized bronze. Cruible was grey, lay with fainsand. Its volume | 65 m, probable weight of metal 515,4 g. Clay tayere onial inform, h = 4,5 m; diam. of the hole | from 2 to 0,8 m (Fig. 3: 3). Stone pestle| trunated one in form, h = 13,3 m, d = 4,5-5,5 m (Fig. 3: 4).10. Kalinovka (Kherson region), mound 1, grave 4. Burial hamber oval in plan,exed inhumation on left side, SE orientation, one hand under the fae, another| on the pelvis. In the grave were: broken tayere, sheep astragali, leaf-like intarrowhead | h = 6 m. Clay tayere had form of trunated one, h = 4 m, d/ofhole/ = 1,6-0,5 m (Fig. 3: 5).11. Mala Ternivka (Zaporozhye region), mound 2, grave 2. Burial hamber ovalin plan, irular well, inhumation in supine position, with S-SE orientation. To theright of the skull and near the pelvis | spot of red paint. In the SW orner of thehamber were: six di�erent lay ruibles or asting spoons, two oni tayeres, eight
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CF i g . 3. Complex of founder from: 1-4 | Voskresenka, mound 3, grave 3; 5 | Kalinovka, mound 1,grave 4; 6 | Mala Ternivka, mound 2, grave 7.moulds for 13 tetrahedral or pyramidal ingots, piees of halk and green lay, hornof the animal (Fig. 3: 7) [Kubyshev, Chernyakov 1985℄.12. Davydivka (Kherson region), mound 1, grave 5. Burial hamber oval inplan, irular, inhumation on the right side, exed. In the burial were: two bronzeleaf-like knives, awl with wooden haft, bone pressure aking tool, three arts fromboar fangs, two int arrowheads, three abrasive and fragment of one pot.13. Novoye (Kherson region), in ataomb grave | one broken lay tayere.14. Krasnovka (Crimea), mound 36, grave 20. Cataomb grave, inhumation



93exed on the bak. Near | asting spoon, two tayeres, lay moulds for axe andoval ingots, stone anvil and abrasive.15. Prishib (Lugansk region), mound 1, grave 9. One ornamented lay tayere,trunated one in form, moulds for pyramidal ingot and shaft-hole axe; part of thepot and int ake.16. Lugansk (Lugansk region), mound 3, grave 16, ataomb oval in plan. Inburial were: up-ruible with spout, oval in plan, two lay rakled tayeres, laymould for axe of Kolontayev-type, shell "Unio", shoulder-blade of a sheep withtraes of working, pot.17. Shakhtarsk (Donetsk region), mound 2, grave 5. Chamber oval in plan,inhumation exed on the right side with SE orientation. In SE part of the burialhamber was �nd one lay ruible half-round up, h = 4,5 m, d = 22,3 m,thikness of walls | 1,5 m (Fig. 4: 1-3).18. Kramatorsk (Donetsk region), ataomb grave exavated in 1938. Clay ru-ible, and mould with lay ore for shaft-hole axe were �nd there. Cruible lay upwith spout, 9 x 10,8 m, h = 4 m (Fig. 4: 5-13).19. Pokrovka (Donetsk region) | burial with two exed inhumations. Withthem were �nd: lay ruible, asting spoon, three tayeres, mould of axe, stonetools, piees of halk and lay, pots (Fig. 5).20. Novoalekseyevka (Donetsk region) | in ataomb burial were two tayeres,three moulds for ingots, lay models of ingots, pot (Fig. 6).21. Lakedemonowka (Rostov region), mound group 1, mound 1, grave 12. Inhamber with divided skeleton were lay ruible | rakled half-round up, d =14,2 m, deep | 1,8 m, thikness = 1 m.22. Varenovka (Rostov region), mound 4, grave 5. Flexed inhumation in rightside. In burial was �nd part of the ruible. It was a up (diam. 22,0 m, deep |2 m, thikness of walls = 2,2 m) with slag on the surfae and haroal inside. Ingrave also were stone mae, pot and piee of red paint.23. Korotayevo (Rostov region), in ataomb grave, exed in the right sideinhumation, orientation to S. Near the skull was �nd ornamented pot. In the legswas ruible | a rakled up with slag on the surfae.B. Burials of weapon-makersBesides the graves with the bronze asting and metalwork artiles there areburials with instruments for other rafts, among them of weapon-makers.1. Vladimirovka (Kherson region), in oval hamber with irular well wereskeletons of the adult man and a hild. Near the man were the bowl and littlebundle of arrows with int arrowheads. Near his head was the wooden box withtools. In this box were: bone and wood pressures, �ve abrasive, two int headsto dart, 33 int artiles (akes, srappers, ores); shafts of arrows, shell, tooth ofanimal, bronze nail, two bone tools.
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DF i g . 4. Complex of founder from: 1-3 | Shakhtarsk, mound 2, grave 5; 4 | Zaporozhye, settlementDurna Skela; 5-13 | Kramatorsk.
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EF i g . 5. Complex of founder from Pokrovka, mound 4, grave 3.
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FF i g . 6. Complex of founder from Novoalekseyevka, mound 1, grave 6.



972. Ternivka (Zaporozhye region), mound 2, grave 9. In ataomb grave were�nd some abrasive for shaft-produing, semi-�nished int arrowheads, abrasive,stone fabriator, ring for arher, many int artiles (pressure aking tools, ore,burins); irular pebble.We have ten suh omplexes in our seletion.C. Burial of weaversThere are some burials with weaver's instruments. It is grave from Yuryevka(Zaporozhye region) with bone stakes from weaving loom. Another burial with suhbone stakes was exavated in the grave 15 of mound 7 near Barvinovka (Zaporozhyeregion) [Otroshenko et al. 1987℄. At �rst burials with suh stakes were seleted byI. Sharafutdinova in the region of the Southern Bug [Sharafutdinova 1977: 94-95℄(Fig. 7: 11-13). Also burials with remains of ombs are interpreted as graves ofthe weavers. Suh omplex was disovered by I. Pislary near Govorukha (Donetskregion) | in mound 7, burial 2 [Pislary 1982: 71-73℄ (Fig. 7: 1-10). Graves of weaversare also in the Orel-Samara region and on the right bank of the Dnieper.D. Burials of paintersThere are some burials with tools and attributes of the painters, for example:Naberezhnoye (Donetsk region), mound 1, grave 8. Burial hamber oval in plan,inhumation, near the legs of deeased were found: stone mortar with traes of redpaint and pestle, two bone tools [Sanzharow 1989: 104℄ (Fig. 8). Pestle was produedfrom rose pebble (Fig. 8: 3). Aording to Sanzharov it was the burial of the painter[Sanzharov 1989: 106℄. Another burial was near Zamozhnoye (Zaporozhye region)in mound 6, grave 3. In hamber was found irular wooden box with red paint andwooden and skin tools | also may be for painting [Otroshenko, Pustovalov 1981:67-70℄.D. Burials of priests (?)There are some burials with the musial instruments. In 0,4-0,6% of graves ofthe "Eastern" funerary ustom (exed inhumation) was found bone utes. In grave35 from the mound 3 near Vinogradnoye (Nikolaev region; Ingul ulture) was foundthe bone pipe, whih was near the skin bag. It may been remains of bagpipe. Besidesbagpipe in burial were wooden box with lay material for skull portraits, shell andwooden tools. It was the lay model of the deeased fae (Fig. 9). Similar goodswere in mound 6 near Barvinovka (Zaporozhye region). Burial hamber oval in plan,irular well, inhumation in spin position. Skeleton was without the third vertebrae.It means, that skull after the death was taken o� from the skeleton. To the leftof deeased were the pile of yellow-ohred lay for skull portraits, shells and bonetools, one of them with the sharp point, another with spade end. All the tools maybe were in the skin bag. Suh burials may been the graves of priests of di�erentranks (Fig. 10).
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GF i g . 7. 1-10 | omplex from Govorukha, mound VII, grave 2; 11-13 | from Barvinovka; 13 | a skullwith trepanation from Azov region.
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HF i g . 8. Complex of the "painter" from Naberezhnoye, mound 1, grave 8.E. Burials of warriorsNear the 10% from Cataomb graves were the burials with the weapons. Itwere burials of warriors [Klohko, Pustovalov 1992: 118-141℄.F. Burials with vehilesMore than 20 graves with di�erent means of onveyane are known in Nor-thern Ponti area. There were vehiles with two or four wheels | Marievka (Za-porozhye region), mound 11, grave 27; Bolotnoye, mound 14, grave 28 [Cheredni-henko, Pustovalov 1991a: 206-216℄. In some burials were only parts from vehilesand hariots, espeially wheels [Novikova, Shilov 1989; Otroshhenko, Pustovalov1991b℄. Analysis of wheels and vehiles onstrutions give us possibility to onlude
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IF i g . 9. Vinogradnoye, mound 3, grave 35; burial with a bag-pipe: 1 | box, 2 | abrasive, 3 | yellowsubstane, 4 | Unio, 5 | Cardium, 6 | wooden ap, 7 | bone pipe.
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AF i g . 10. Complex from Barvinovka, mound 6, burial 13.that for its produing were neessary good knowledge in tehnology and tehni(Fig. 11).G. MediineAnalysis of anthropologial soures give us interesting information about theCataomb people. In 9% of burials were skulls with traes of suessful trepanation(Fig. 7: 13).S. Kruts wrote about the high skill of dotors, whih used speial instruments |int and bronze knives and blades for operations, mediinal herbs for anaesthesiaand treatment [Kruts 1984: 95℄. It was the high perentage among the Cataombpopulation with aries | near 20%, more than in Yamnaya or Srubnaya ultures| 5% [Kruts 1984: 96℄. In the beginning of XX entury in Russia similar di�erenewas between the population of large ities and villages.
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BF i g . 11. Chariot and vehile from : 1 | Marievka, mound 11, grave 27; 2 | Vidnozeno; 3 | wheelfrom Bolotnoye.
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CF i g . 12. Settlements of the Cataomb Unity at the Northern Ponti area.1.2. THE EVERYDAY LIFE MONUMENTS OF THE CATACOMB UNITY ON THETERRITORY OF THE NORTHERN PONTIC REGIONDuring the last 20-30 years the main attention of arhaeologists was onnetedwith investigations of mounds and burials of bronze age in steppe region. Exava-tions of settlements and amp-sites were very rare. The sienti� reonstrutions ofBronze Age history formed mostly on the information from the burial omplexes.Main ultures of this period were named "Cataomb", "Yamnaya" (or Pit Graves)after the types of burial hambers. Suh view on prehistory of Northern Ponti zonewas one-sided. After the exavations of Mikhailovka settlement any everyday lifemonuments were investigated in the wide areas. Some exavations were arried byV. Nikitin, N. Olenkovski and S. Pustovalov some years ago [Nikitin 1989, 1991;Olenkovski, Pustovalov 1993℄.



104 The main investigations were in the Dnieper valley (espeially on the banks ofKakhovka Sea), Southern Bug and Northern Sivash Littoral (Fig. 12). Geologialonditions in valley of Molohna river are bad. Level of the water in ontemporaryrivers is more than 4000 years ago. Many settlements are overed by the largelayer of soil. So to �nd any everyday monuments is very hard problem. Only somearhaeologists | as O. Bodyansky or D. Telegin had a good fortune and foundthe steppe settlements. Y. Boldin disovered some monuments in Seragoz ravine[Boldin 1980℄.There are 245 di�erent everyday life monuments on the territory of the Nor-thern Ponti. Among them 111 from Southern Bug [Nikitin 1991: 35℄, 129 | fromLower Dnieper, Sivash and Azov regions [Olenkovski, Pustovalov 1993℄, 5 | fromthe region of the Dnieper rapids [Shaposhnikova, Brathenko 1985℄.Most of this monuments are sites without arhaeologial layer and remains ofhouses | they are interesting only as fat of presene of anient population in thisregion. There are 7 long | time settlements on Southern Bug and its tributaries, 11| on the Lower Dnieper. Other monuments | 91 are tent sites. Aording to V.Nikitin they were sites of nomads in spring | summer | autumn period, so-alled"letovka" [Nikitin 1991: 36℄.Letovka-type settlements were situated in di�erent plaes | on the banksof rivers, lagoons, steppe rivers valleys, in opened steppes. On the left bank ofDnieper and Sivash region most of sites were near the soures of water. Letovka--type settlements are without or with small arhaeologial layer (to 0,2 m), theyhad square from some sq.m to 100 sq.m. The surfae �nds are to some hundredsof fragmented pottery and int artiles. Complex of pottery show us that here wererepresented di�erent groups of Cataomb population. On letovka near Peshanovkawas pottery only of Ingul ulture.It is very diÆult to selet the long-lasting settlements from the letovka-type.Sometimes it was di�erene in arhaeologial layer | on settlements layer is morepowerful. But in Subboreal period the soil layer raised very slowly. There are threeinvestigated settlements of this period: Matveyevka-1, Mikhailovka and on isle ofBayda. 1.2.1. MATVEYEVKA-1Settlement Matveyevka-1 is situated on the third terrae of the Southern Bugriver, in 6 km from the Nikolayev. Area of the settlement exavated in 1975-1982is 3000 sq.m. Thikness of arhaeologial layer in di�erent plaes was from 0,2
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DF i g . 13. Settlement Matveyevka-1: 1 | general situation, 2 | plan of site.
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EF i g . 14. Matveyevka-1: int, stone and bone tools from the site.



107to 0,6 m. Here were disovered 3 buildings, 8 pits, remains of drainage system(Fig. 13).Building 1 was in the north part of the settlement. The stone foundation 20x12m, orientation N-S was preserved. Foundation was ereted from two ourses oflimestone slabs with lay and rushed stone inside. Walls of the building were fromsun-dried briks. Remains of walls preserved as the lay layer 2-3 m wide near thefoundation. Exit from the building was in the S side. To the right and to the leftfrom exit were disovered drainage trenhes oval in plan, may be from tents orsome light houses (Fig. 13).Building 2 was preserved in the form of the stone foundation of similar on-strution, 33x17 m with N-S orientation, square | 320 sq.m. Clay walls were pla-stered by the layer of silt with shells. The southern part of the building was dividedby the stone masonry. On the square of the building were disovered 8 groups ofstones, may been onneted with wood pillars whih supported the roof. Near theentral group were stone pestle and hammer, near the eastern wall | a pot. In 2m to NE side of the foundation was disovered the stone fene of limestone slabs0,6x0,9 m. After the fene was disovered drainage(?) trenh 1,8-2,6 m wide withdepth 0,2 m (Fig. 13).Building 3. With limestone foundation 16,2x12,6 m, N-S orientation, square--215 sq.m. In the entral part was disovered the group of stones whih supportedthe entral pillar. In SE part of the building was the hearth | pot of rakledsoil 1,0x1,2 m. Near one side of hearth was small semi-irular trenh (Fig. 13).Trenhes near the buildings were used for the drainage of the rain water, otherwere onneted with the light tents.Aording to V. Nikitin all buildings from Matveyevka-1 were enlosures andsheep-folds for winter period [Nikitin 1989: 147℄. Suh type of temporary settlementsmay be named "zimnik".There are near 500 artiles in olletion of int tools. Most of them are di�erentsrappers, there are some push-planes on akes and hisels (Fig. 14). Were foundtwo int leaf-like dart-heads (h = 9,5 m), with broken shafts (Fig. 14: 7-8). Thestone tools were abrasive, pestles, querns, di�erent hammers and axes (Fig. 14:22,16,18). Bone tools were rare | some awls, polisher, push-planes, astragali withhole, spindle whorls, haft for int srapper (Fig. 14: 14,23-27).Bones of domesti animals from Matveyevka-1 belonged to attle (61,3%),sheep-goat (28,3%), horse (6,5%), pig (1,3%). Similar herd was on the Cataombtime settlements in Crimea and Lower Don region.Aording to V. Nikitin Matveyevka-1 an be dated bak to the end of the 17thentury b1 [Nikitin 1991: 148℄. V. Nikitin regards that in the late-Cataomb periodinreased the part of the agriulture in eonomy of the steppe population, whih we1 At Author's desire in the artile of S.Z. Pustovalov dates are alibrated (BC) and unalibrated (b).
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FF i g . 15. Settlement Mikhailovka, the general plan of the upper layer.an see on example of the Matveyevka-1. Aording to our opinion Matveyevka-1was the season settlement of the nomads, where they lived only in winter.1.2.2. MIKHAILOVKAMikhailovka (Novovoronov distrit, Kherson region) is a multilayer settlementof the Copper and Early Bronze Age. In the upper layer were disovered materials of
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GF i g . 16. Mikhailovka, plan of the SW hill, the upper layer: 1 | stone foundations of the houses, 2 |wall, 3 | semi-dug-out, 4 | postholes.the late Yamnaya and Cataomb ulture [Lagodovska, Shaposhnikova, Makarevih1962℄. It was the period of the oexistene of two groups of the anient populationin this area.Mikhailovka settlement was loated on the right bank of Dnieper on three hills,two of them were surrounded by the deep ravines and valley of the Pidpilna riverand the third was onneted with the plateau. The entral hill was defended by thestone walls. Here were two lines of defene whih inluded two or more stone wallsand moats (Fig. 15).On the entral hill were investigated two types of buildings | pit | dwellingsand houses with the stone foundation (15x4,5m). One stone wall defended the SWhill of the Mikhailovka settlement. On this hill were disovered smaller houses |
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HF i g . 17. Mikhailovka: bronze artifats.
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IF i g . 18. Mikhailovka, stone hammer-axes and stone tools.
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JF i g . 19. Mikhailovka: 1-19 | int tools; 20-33 | bone and antler tools.



113from 10 to 36 sq.m (omplexes I-II). Complex III was the largest | to 160 sq.m,with dwelling house and enlosure. Complex IV was near the wall, square to 30 m.On the SW hill were two pit dwellings: 9,8x5 m and 4x1,5 m, depth | from 0,15 to0,3 m, oval in plan. Walls of the buildings were ereted on the stone foundation oflay with using of the wood onstrutions (Fig. 16).There were 26 bronze objets: 3 daggers, 3 knives, at axe, 19 awls and partsof the two-end forks [Otroshenko, Pustovalov 1991b℄. From the upper layer ameone part of the lay tayere and 260 lay spindle whorls (Fig. 17).Among the int tools | di�erent srappers, hisels, arrowheads, knives, he-ads of darts, dagger. The stone tools were also numerous: abrasive, anvils, hisels,hammers, pestles, querns, hoes. Were found some stone armament | hammer-axes(14) and two maes. Among the bone artiles were hoes, awls, polishers, harpoons,et. (Fig. 18-19). Domestiated animals (89,3%):attle (Bos taurus L.) 44,2%sheep and goat (ovis aries L. and Capra hirus L.) 32,7%horse (Equus sp.) 17,8%pig (Sus srofa dom.L.) 2,2%dog (Canis familiaris L.) 3,1%Wild animals | to 10,7% of the all bones.Investigators regard that in the period of the upper layer of the Mikhailovkasettlement important plae in the eonomy belonged to the ploughing agriulture.Besides the stok-breeding and agriulture population of the Mikhailovka settlementwere busy in �shing, gathering and hunting. 1.2.3. THE BAYDA-ISLE FORTRESSBayda-isle fortress is situated on the isle of Mala Khortitsa (or Bayda), onthe Dnieper (Zaporozhye). The isle is 520 m long and 180 m wide, with the high(12-14 m in the N and 3-4 m in the S side) stone banks. In the past island wasonneted with the right bank of the river (Fig. 20). On the highest part of Baydawere forti�ations of 1736 and remains of the shipyard. First investigations werearried here by R. Yura in 1968, when the Cataomb materials were disovered[Yura 1969℄. After 20 years V. Ilyinski disovered Cataomb layer near the 18thentury fortress and some | on it territory [Ilyinski 1989℄. It means that settlementof the Cataomb ulture was larger than the fortress of 18th entury.
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AF i g . 20. Bayda-isle fortress, the general plan.The Cataomb fortress had a stone walls, remains of whih were disoveredduring the exavations [Ilyinski, Pustovalov 1992℄. Stone walls and fazes surroundedthe territory at E and W sides. The �rst moat had 5 m wide and 1,8-2 m depth. In7 m to N was the seond moat | wide 4,4 and depth 1,5-1,7 m. On the bottom ofthe moat were found fragments of the Cataomb pottery. To the N from the seondmoat was riveted bank: h = 1,6 m, wide = 4 m. On the top of the bank were remainsof the stone wall | obstrution with h = 1,5 m, and 3,5 m wide. Under the wallwere the Cataomb ulture pottery. To the N from this bank was investigated thenext moat, 1,3 m wide and 1,0 m depth. On the bottom of the moat were the laylayers, may been onneted with the daub of the seond bank. There were foundalso triangular int arrowheads and int dart heads with broken points.The seond bank had the traes of the three building periods. At �rst the heightof the bank was 1,0-1,1 m and 1,6 m wide. Than, in the seond period it beame3,5 m wide with height 1,3-1,4 m. In the third period this bank inreased to 4,5 m



115wide and 2,3 m height (3,3 m with the moat). On the top of the hill in this periodappeared the stone wall | wide of the foundation 1,5-2,0 m. In the entral partwas the itadel, surrounded from three sides by the stone walls. Wide of the stoneobstrutions | 3,5 m, h = 0,7 m. Between and under the stones were disoveredfragments of the Cataomb pottery.On the territory of settlement were buildings with the stone foundations. Thelarge territory of the settlement was enlosure for attle. It is hard now to say, wasit long-lasting settlement or "winter" | type site.2. THE ENVIRONMENT IN THE NORTHERN PONTIC REGION:2750{2000 BC2.1. THE MODERN MODELThe modern environmental situation is the result of the long time evolution.This situation may be a model for the reonstrution of the environment in thetimes of the Cataomb ulture. The steppe zone of Ukraine oinided with theregion of the Cataomb unity of the Early Bronze Age. From W to E this zoneis near 1000 km long and from 100 km (in the west) to 300 km (in the east)wide. Total square of it is near 240000 sq.km. There are some di�erent areas inthis zone. Area of deserted steppes is in the Sivash region (north and south). Thearea of the dry sod-ereal steppes have boards on line Berdansk-Tokmak-Nikopol--Kryvyi Rig-Voznesensk-Tiraspol-Reni. Partigrass-sod-ereal and partigrass steppearea with the north board on line Kharkov-Kremenhug-Pervomaysk-Tiraspol. Thegrassland's ereal-partigrass steppe with forest on the left bank of Dnieper, with thenorth board on line Kursk-Kiev and some isles on the right bank [Geographiheskiyatlas 1984: 108℄ (Fig. 21).Ukrainian steppes have the at relief [Marinih 1985℄. There are some partsof this plain. The SW, entral and North Crimea areas ould been inluded tothe North Blak Sea Lowland, whih in the eastern part passed to the Azov SeaLowland. In the N part of the steppes is the board of the Dnieper Lowland andthe S part of the Dnieper Hills. In the NW zone of steppes partly inluded southof Podolian an Central Moldova Hills. In E there are Donets and Azov Hills withmounds of rystallin roks. In Crimea there are a Taranhkut Hill and the plain ofKerh Peninsula with the mud volanoes.
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BF i g . 21. Map of eologial zones in Ukraine: 1 | deserted steppe, 2 | dry steppe, 3 | real steppe,4 | forest-steppe.The important inuene on steppe landsapes have the stone roks, at �rst ofthe Ukrainian Crystallin Shield (on Dnieper, Southern Bug and other rivers). In thevalley of the Mokra Volnovakha there are bares of the Devon sandstones, limestone,shales and volanites. There are Palaeogeni marl, limestones, sandstones and layin the N part of the North Blak Sea Lowland, on the boards of the Donets hill, inthe plains of Dniester and Donets and in SW of the Kerh Peninsula. The Neogenideposits bare in the river valleys: limestones, sandstones, lay. So all steppes wereensured by the building materials.Water is very important for the eonomy of steppes. The year level of prei-pitation is near 400 mm but evaporation is 650 mm in the N part and 800 mm inS part of steppes [Mordkovih 1982: 27℄. All steppe rivers are feeble, exept Da-nube, Prut, Southern Bug, Ingul, Dnieper with Ingulets, Bazavluk, Orel, Samara,Vovha, Konka, Molohna and Kalmius. There are lakes of liman-type | Dnieper,Bug, Molohansk and others. The underground water is onneted with "pody"and "sauers" of the glaier or mixed origin, mainly in Sivash region. They areMikhailovka pod (Zaporozhye region), Blak Valley, The Green, Askania-Nova,Sivash (Kherson region) and others. In suh plaes the ground water is near sur-fae, some lakes preserved until the seond half of summer. The most part of the



117water is high mineralized | to 50 gr/l by sulfate, hloride-sulfate or hloride salts[Marinih 1985: 124℄.The preipitation are 412 mm in West and 325 mm in south of steppes, 430mm in the north and 150 mm in south [Mordkovih 1982: 51℄. From 75% no 80% ofthe preipitation are in spring or in summer and quikly evaporated. The main partin the vegetation of the steppe grass played the winter 40-90 mm of preipitation.The middle air temperature in January is +9 C and +23 C in July [Mordkovih1982: 25-26℄.To 90% of the steppe soils are the simple lay hernozems, formed on loesswith 6-9% of humus. Chestnut olored soils are in Sivash region, in Donbass region| detritus hernozems. Thikness of hernozems is to 40-50 m. The amount ofgreen �tomass is: on grassland steppes | 2300 kg/ha, in steppes | 2300 kg/ha,droughty steppes | 1200 kg/ha, dry steppes | 700 kg/ha and deserted steppes |100 kg/ha. The saline lands are typial for the steppe landsapes. In the north partthey are in lowlands, at the south | on plateau.There are more than 200 lasses of grass in steppes. In the north areas to 25lasses/sq.m, enter | 18/20 lasses, south | 9-12 lasses. Besides ereals there aremany owers, e.g. tulips, adonis, goose onion. In north areas there are "bayrak"forests, in south trees are only on the banks of the rivers.There are suh wild animals in steppes: wild boar, wolf, roe deer, hare, di�erentrodents, many birds, serpents. 2.2. ENVIRONMENT OF THE CATACOMB PERIODPeriod of the existene of the Cataomb Unity is dated from 2750 BC to2150/2000 BC (onventional dates | 2200{1800/1700 b) [Brathenko 1989b℄. Itwas the period of the beginning and middle of Subboreal period.G. Shve arried out investigations of limate situation in steppes, based onevidene of the water level of Dnieper and its orrelation with sedimentation (27m)in the lake Sakskoye in Crimea. It give a possibility for the reonstrution of thesteppe limate from a 2800 BC (2249 b) with high preision [Shve 1978℄. Atthe period between 2900{2350 BC (2300{1900 b) limate was humid, from 2150to 2000 BC (1800{1700 b) it beame dry. The level of water in Dnieper between2150{2000 BC (1800{1700 b) was lowest.Palinologial investigations, arried by K. Kremenetski on the strati�ated se-tions of the bogs in Moldova and Ukraine gave similar piture. The period ofbad onditions was between 2750{2000 BC (2200{1700 b) [Kremenetski 1991: 57℄.



118Climate beame more ontinental, preipitation were shortened on 50 mm [Kre-menetski 1991: 143℄. Di�erene between dates of G. Shve and K. Kremenetskionneted with low preision in dating of the bogs setions.The fat of the aridisation of limate at the early Subboreal reeived wide ad-mission [Khotinski 1982: 123-127℄. The seond half of the 3rd millennium BC (theend of the 3rd | beginning of the 2nd millennium b) was the period of the largehanges in medium ow | from 1,15 to 0,86! The urrent situation in steppes isin aordane with 1,0 of medium ow. So, we an to alulate preipitation inCataomb ulture period | from its beginning to the end, beause the mediumow is in dependene of preipitation.TABLE 1. Preipitation in steppe areas. areasgrassland real droughty dry desertedyear preipitation, mm 450 380 330 280 150We see, that the di�erene between all areas is near 15% [Mordkovih 1982:27℄. There are four areas from �ve whih are in table 1 in the territory of Ukra-ine. All areas at the beginning of the Cataomb period were moved to S on onezone. Main territory was under grassland, partigrass | ereal or ereal | partigrasssteppes with forests and was similar to the forest-steppe region. In the middle ofperiod we see the urrent situation, only were more forests. In the end of theCataomb period limate beame more ontinental, preipitation redued. Boardof the dry steppes beame on line Berdiansk | Krivoy Rog | Tiraspol, in Crimea| at foothills. Dry steppes replaed area of the real steppes and last | area of theforest-steppe. That is why the Cataomb ulture appeared at the north regions |near Kiev [Klohko, Ryhkov 1989: 60-65℄. Main preipitation arrived in the �rsthalf of summer, and after any rains were during 1-2 months. Middle temperatureof winter | to -0,6 C, of summer +23,2 C. Dry winds ontinued for �ve days, oftendusty tempests were in period from April to November (one time in 3-5 years).There were 23 suh storms during the last 100 years. Winter is unstable with thesnow period to 14 days [Shve 1978: 17℄.



119We an suppose, that at the seond half of the existene of Cataomb Unitylimate situation beame unfavorable for herdsman population of the open step-pes. Most of population onentrated in the valleys of the large rivers. The Ingultribes moved to the banks of the rivers and restrited here aboriginal population[Pustovalov 1991a: 104-122℄.3. THE RECONSTRUCTION OF THE DEMOGRAPHIC STRUCTURE OFTHE CATACOMB POPULATION IN THE NORTHERN PONTIC AREAThe demographi investigations are the important part of the historial re-onstrutions, based on the arhaeologial reords. Man is the main omponentof soiety. Without the knowledge about the number of population at the appo-inted time in the appointed period it is diÆult to arry out investigations of theanient eonomy | how many were produed, what was for onsumption, whatwas for reserve, what for exhange, et. Number of population give the possibilityto determine, if are known the whole group of the fators the eonomi potentialof soiety, military potential, size of the di�erent soial groups of the population,et. The demographi data help to onretize the form of the ethnial unity or thefamily-marriage relations.Speialists o�ering di�erent methods or the groups of methods for the reon-strution of the anient population size. The �rst group is retrospetive | fromthe known number of present population to alulate the previous situation. Thismethod is available to the population that have settled, but not for the nomadigroups.Other method is palaeoeonomial. The size of the anient population alu-lated on the data about the size of the food prodution in the investigated area bythe some eonomial system. This method give to arhaeologist the �gures of themaximum population size, if are known the size of the land development. But thelast is very diÆult.The third method based on study of the anient emeteries and settlements. Itan give the most real palaeodemographial piture. But only for the investigatedareas. The North Blak Sea steppes orresponded to this onditions.Most of the methods, used by the arhaeologists based on the materials onne-ted with the settled populations | their settlements and emeteries [Bibikov 1965,1971; Masson 1976; Hassan 1981; Shmagliy 1986; Kolesnikov 1993 and other℄. At thesame time examples of the suh methods, onneted with the nomads and nomadiultures are rare [Romanova 1986; Gey 1990; Gavriluk 1994℄.



120 The palaeodemographial investigations based on the data of the mound eme-teries are very diÆult. At �rst it is unknown the total number of the mounds. Thatis why all the reonstrutions an give only approximately size of anient population.Before the alulations we must note suh three assumptions:1. onentration of mounds is onneted with plaes of residene of the nomadipopulation;2. all adult male population were buried in mounds, beause it were on the higherlevel of the soial system;3. there is some orrelation between the di�erent sex-age groups in every popu-lation.Our method of the palaeodemographial analysis onsists of two independentparts. At �rst we alulate the total number of mounds and graves, then | the sizeof population. Then, on the base of the sex-age pyramid of the Cataomb Unity wemust answer, all the people were buried in mounds or not.On the map of the �ve Ukrainian regions (sale 1:100000) | Dnepropetrovsk,Zaporozhye, Kherson, Nikolaev and Crimea there are 11900 mounds | but itis only part of the total amount. Only in two regions: Kherson and Zaporozhyearhaeologists alulated 4457 and 5878 mounds orrespondingly. It an give usperent of mounds, whih are on the geographial map. Then we an alulate thetotal number of the steppe mounds in �ve regions as A. Gey done it [Gey 1990℄. Butmany mounds were destroyed by ploughing. For example, at the beginning of ourentury on the Khortitsa-isle were 129 mounds, now are only 29 [Kazahok 1991℄.On the �eld near Yekaterinivka (Zaporozhye region) were 500 mounds, now arenear 20. On the air photographs of the Solokha mound group we see 75 mounds,on the �eld | only 23. On the right bank of the Molohna river preserved only25% of the mounds. Disappeared near 75% of all mounds, whih were in steppes.We an say, that the total amount of mounds were near 139 000.The medium average of the burials in mound is 5-7. For example, during 5years (1973{1977) were investigated 1189 mounds with 6614 graves [Bunyatyan etal. 1989: 5℄. During 1983{1988 in the steppe regions were investigated 918 moundswith 5298 burials. The medium average of graves is 6,7. Total number of graves inall mounds (139 000) may be near 780 000.Aording to investigations, arried out by the Zaporozhye expedition ata-omb graves were 21,5% of total size. So, in 780 000 graves were 167 700 a-taomb units. Aording to our alulations in one grave were medium 1,22 ofdeease, so the size of buried an inrease to 204 600. It is the general Cata-omb emetery. The medium age of the Cataomb population was 27 years [Kruts1984℄. Using the formula for the demographi alulations [Kuzmina 1974℄ wean alulate the medium size of the Cataomb Unity at the Northern Pontiarea:



121204600 (people) × 27 (years)400 (years) = 14000 people2The �rst data about the population size of the Cataomb Unity we an hekby the analysis of the sex-age pyramides. But anthropologial soures annot beused for our purposes, beause they were under the inuene of the suh fator,as safety of the hild bones [Kruts 1984: Fig.11℄. The total number of the hild andadolesent burials is near 8,7%, whih is lower than in the modern soiety. On thetop of the pyramid anthropology give us the more real piture. But the number ofthe adult men is twie and elders | four times more than of the women. Someinvestigators regard this a situation as objetive (A. Kisliy). They analyzed the dataof the Cataomb and Yamnaya ultures and reeived the similar result. A. Kisliywrites that the most of the women died after the �rst hildbirth in adolesent age[Kisliy 1990: 124℄. But if we suppose that all the adolesent burials were women, itannot solve the problem, beause they are only 3,1-5,9% of all deeased.There is a similar piture for the Kivutkalninsk emetery in the Balti region[Denisova, Graudone, Gravere 1985: 140℄. Investigators onneted it with the u-stom aording to whih all women were buried on the family emeteries in theanother plaes. But all the women from the tribe, whih buried their people on theKivutkalninsk emetery in suh a ase also been buried at his family emetery. Ifwe have another piture, it is wrong.The reonstrution of the Cataomb sex-age pyramid may have another expla-nation. We know about the existene of the initiation ustoms. All members ofsoiety, who did not passed this proedure of soialization, buried in another plaeswith another eremonies. For example, in India it was the ustom of the "seond--birth" aording to whih hildren beame the real members of soiety only insome age [Bongard-Levin, Ilzin 1985: 170℄. We may have the same piture. May beall the uninitiated Cataomb people were not buried in mounds, but in the anotherplaes | on the trees, in water, remated, buried in the burial ground. We have near30 ground emeteries of the Cataomb period on the Lower Dnieper [Olenkovski,Pustovalov 1993℄.The adult burials formed 69,5 % and hild | 22% aording to our alulations[Pustovalov 1992a: 121℄. We an to ompare our reonstrutions with the modernsoieties with the similar system of eonomy, in Asia or Afria, for example with theZimbabwe [Demogra�heskiy slovar: 142℄. The sex-age pyramid of Zimbabwe is theyoung population with the high number of hildren | to 38,7%. Suh a situationis in other ountries | Afghanistan, Libya, Sudan, et. (Fig. 22: 1).2 400 years | the minimum period of the existene of the Cataomb Unity, unalibrated dating; for alendaryears results are di�erent [Editor's omment℄
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CF i g . 22. The population pyramid: 1 | model (Zimbabwe), 2 | Cataomb Unity; a { deeased, b {living, 3 | orrelation between Zimbabwe and Cataomb Unity.



123To ompare it with the Cataomb pyramid we must to transmit it from thepyramid of deeased to the pyramid of living. We an use the simple formulae [Gey1990: 87℄. Results we show on the piture (Fig. 22: 2). As we an see, histograms ofthe adult population are similar (Fig. 22: 3). At the same time number of hildrenin Cataomb part are low. So we an assert that in mounds was buried only somepart of hildren.Now we an to put the size of the Cataomb population in the aordane withthe our model. The number of adult men and elders in the Cataomb Unity mustbe 47,3%, as in our model. Total population so must be:11163 (people)× 100%47, 3% = 23600 peopleThe Cataomb ulture for the some time oexisted with Yamnaya ulture insteppes of the Northern Ponti area and the last was the part of the one with Ca-taomb ethno-politial system. In similar way we an reeive the number of theYamnaya ulture population | near 28000 people. Near 40% of their burials areontemporary with Cataomb [Shaposhnikova, Fomenko, Dovzhenko 1986: 55-60℄.So the number of the Yamnaya ulture population, ontemporary with Cataombwere near 11200 people. The total size of the steppe population in this periodwas 35000 people. Our previous alulations were onneted only with the somepart of the whole territories, when the monuments of this two steppe ultureswere disovered. They also were in Kirovograd, Donetsk, Odessa regions of theUkraine and in Moldova. Aordingly the size of population inrease to 57000 pe-ople.The population density of the Cataomb Unity was 1 people for 4,64 sq. km.From the anthropologial soures we know, that the minimal area for nomadism is3 sq.km. It was the medium density. Calulations of the population density in thesyntheti squares give more di�erent piture (Fig. 23).The size and density of the population were losely onneted with the amountof water in regions. In Crimea, some distrits of Kherson and Zaporozhye regionsit were 3-7 people on 100 sq.km. The highest density were on the right bank ofDnieper | 50 people on 100 sq.km, in foothills of Crimea and Sivash region |49/31 people on 100 sq.km. Other regions, when the population density were higherthan medium were Orel-Samara, territory between Southern Bug and Ingul, middlepart of Molohna river. All this regions were onneted with the mounds of theCataomb aristoray [Pustovalov 1990b℄.Aording the alulations of N. Gavriluk the size of steppe population atthe Northern Ponti area in the Iron Age was not more than 95000 people. Hisalulations based on the data of the eologial produtivity of steppes [Gavriluk1989: 24℄.
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DF i g . 23. Population density of the Cataomb Unity, people/ square km.Having the reonstrution of the Cataomb Unity population we an alulatethe size of the di�erent strata of soiety and professional groups, et. For examplethe burials of warriors are in 10-12% of all graves. So, the total number of theCataomb warriors was near 5000-7000 people. In the large battles took part alladult men | near 14000-17000 people. The number of raftsmen were near 1000people, most of them produed armament, to 30% | onneted with metalwork.Other professions were singular.



1254. THE RECONSTRUCTION OF THE HUSBANDRY SYSTEMAND THE WAY OF LIFE OF THE CATACOMB POPULATIONIN THE NORTHERN PONTIC AREA4.1. THE FOOD PRODUCTIONThe quantity of soures for suh reonstrution is not large. All the exavatedsettlements were desribed in the part 2 | the upper layer of Mikhailovka, Bayda--isle, Matveyevka-1. Part of the Cataomb settlements, whih were on the banks ofthe rivers now is under the water. This reonstrution should been veri�ated bythe future investigations.The eonomy and husbandry of the steppe soieties in the Bronze Age wereomplex [Masson 1964, 1967℄. The husbandry of the Cataomb Unity were om-plex also [Popova 1955: 154℄. O. Shaposhnikova noted, that at the Lower Dnieperhusbandry was based on the nearhome attle-breeding supplemented by agriultureand at the Northern Donets region | based on the semi-nomadi herds-breeding.For the upper layer of Mikhailovka was supposed the existene of the semi-noma-di herds-breeding. Most of population had the settled way of life, lesser movedwith herds during the whole year [Lagodovska, Shaposhnikova, Makarevih 1962:178℄.All three settlements were onneted with the di�erent groups of the Cata-omb population. All groups have di�erent husbandry. So the reonstrution ofthe "Cataomb husbandry" is impossible. It is more expedieny to de�ne the hus-bandry of the di�erent groups of population, whih formed the omplex Cataombsoiety.Most of the late-Yamnaya and Cataomb (of the "Eastern" funerary ustom)burials are onneted with the river valleys [Otroshhenko, Boltrik 1982: 38-46℄.The most of the Ingul Cataombs are on plateau. We an suppose, that Yamnayaand Eastern Cataomb population were more settled, than Ingul population, whihlived in the open steppe territories. The large quantity of attle on Matveyevka-1 anMikhailovka is the evidene of the herdsmen attle-breeding rather than nomadism.The mobile way of life was present in Cataomb eonomy.It is known from the historial reords that the work of the herdsman wasmore prestige, than the work of farmer in the nomadi soiety. The poor herdsman,who beame farmer if it was possible returned to previous way of life [Markov1976: 160℄. The higher layer at the soial system of the North Blak Sea Littoral inthe Early Bronze Age belonged to the Ingul tribes, the middle | for the Eastern



126Cataomb tribes, and lower for the Yamnaya ulture tribes [Pustovalov 1991a℄. Wesee the orrelation between the plae of Ingul population in the soial and husbandrysystems.The Matveyevka-1 settlement is the typial "zimnik", when attle were in win-ter. The large forti�ations of the Bayda-isle and Mikhailovka at �rstly defendedherd, not people. So the mobile stok-breeding was the part of husbandry systemsof all three groups of population. But the number of people, onneted with it wasdi�erent. The mobile way of life was typial more to the Ingul population thanto Yamnaya ulture tribes. The quantity of the animal bones in Cataomb burialswere onneted with ideology. In graves from Orel-Samara region were: 38% attle,38,7% | horse, 18,3% | sheep bones [Kovalova 1983: 54℄. For our data attle andsheep are in equal quantity in graves with the low perent of horse [Pustovalov1992a: 125℄.We have some evidene about the Cataomb agriulture. Cereals were diso-vered in burials [Korpusova et al. 1978; Kovalova 1983: 57℄. There were disoveredsome wooden ploughs in burials [Bidzilya, Yakovenko 1973: 146-152℄. The piture ofthe spike is on the stone hammer-axes from the Cataomb burials [Sharafutdinova1980: 60-70℄. Ornamentation of the Cataomb pottery regarded as the omplexastronomial alendar, onneted with the agriultural husbandry system [Chmy-khov 1991℄.The mobile stok-breeding is onneted with appointed ways of the nomadmigrations. This ways are marked by the letovka-type and zimnik-type settlements.The time and the duration of moving is dependent from the size of herd andamount of grass on the pasture. In the historial times the diretion of moving inthe Northern Ponti area was meridional | from south to north in summer andfrom north to south in winter [Kirikov 1986: 8℄.For the Cataomb period we an restore suh way of moving. In winter mostof the population living in the valleys of the large rivers (Dnieper, Southern Bug,Dniester). In spring after rains herds moved on the open steppe areas. In summerall herds onentrated near the soures of water in steppes on the letovka-typesettlements. In autumn after rains herds moving to the open steppe areas, beforethe Winter period they return to the zimnik-type settlements to the river valleys(Fig. 12).All the large settlements were near the river valleys (Mikhailovka, Matveyevka--1, Bayda, Konstantinovka-1, Chervona Ukraina, Tashino, Peresadovka-II, Novopa-vlovka-I, Krivorizke-II, Leontievka) or not far from the plateau (Peshanovka). Alltent-sites and letovka-type settlements are in the open steppes, as in Alioshki Sandsor the Seragozy gorge. Here the large settlement Novoukrainka was near the water| "pod", all the tent-sites were near the beginning of the gorge (Fig. 12). This isin orrespondene with the demographi alulations.



127This mobile system was used by all groups of the Cataomb Unity population.At the beginning of it existene herds were at the open steppes during the wholesummer, but after the hange of the limate this period beame short.The palaeodemographi reonstrutions give the possibility to alulate the sizeof the Cataomb herds | for 60 000 of people. It is known, that at the beginningof our entury in Mongolia for one man were 17,8 heads of attle [Mayski 1921: 67,124℄. In Kasakhstan were 5 horses, 4 ows, 10 rams, 2 amels on one yurt [Markov1976: 203℄. So it were near one million of attle on the pasture-grounds at theCataomb period. We must note, that one time for 10-12 years just took away to50% of herds. It for one hand proteted the pasture-grounds from degradation, onother hand withstood the growth of population.One-direted husbandry systems are unstable. That is why the Cataomb po-pulation have other soures of the food prodution | agriulture, �shing, hunting.4.2. CRAFT AND TRADEThe level of development of Cataomb soiety was marked by the burials ofthe raftsmen [Chernykh 1966; Berezanskaya 1978; Berezanskaya, Kravets 1989;Nehytailo, Kubyshev 1991℄. Traditionally raft was investigated in the tehnologialway. But it is neessary to study relations between the produer and onsumer. Theraft in nomadi soieties was onneted with the military interests and prestigerequirements of the nobility [Kradin 1992: 73℄. It was the �rst form of raft-workon the order. This working hypothesis was tested by the arried soial delineationof the Cataomb soiety [Pustovalov 1992a℄.The main features of the Cataomb nobility were besides the expenditure oflabor on the building of burials large number of the raft prodution | arma-ment, metal, mummi�ation, painting of the hamber bottom, hariot or vehile(or their part). In the burial ustom reeted all professions, onneted with theinterests of the Cataomb nobility [Pustovalov 1990b℄. At �rst it were gunsmiths,founders, wheelwrighters. Here we see the full omplex of instruments and interme-diate prodution. The territorial plaing burials show us the territorial division ofwork [Nehytailo, Kubyshev 1991℄. So it was the situation, when was the onsumer,whih supported raft and produer, who manufatured neessary things. In thenomadi soieties this proess was un�nished.The representatives of the di�erent professions had di�erent positions in thesoial system. The gunsmiths, founders and wheelwrighters have high positions |till the seond rank of nobility [Pustovalov 1990b℄. Other raftsmen were among



128the ordinary population. In other hand the burials of nobility with di�erent toolsare the evidene of patronage of nobility over this professions as it was in anientEgypt.The burials of the representatives of the di�erent professions onentrated inthe di�erent territories | it was the division of labor. Sometimes it was onnetedwith the nature resoures. In the Ingul region was the stone for the battle hammer--axes, most of founders were in Donetsk region, near the opper deposits.It is very diÆult to do any reonstrution of trade on the arhaeologial so-ures. For the Cataomb period we have a great number of the Cauasian metalor imitations of it. We have the asting moulds for the bronze ingots from theCataomb burial near Mala Ternivka. The form and weight of ingots are similarto weight and oin systems of Mesopotamia [Kubyshev, Chernyakov 1985: 39-54℄.There are imports from Egypt in Cataomb graves [Safronov 1983℄.4.3. CONCLUSIONSThe husbandry and eonomy of the Cataomb population had a omplex ha-rater, with interethnial and interommunal division of labor and predominaneof the stok-breeding, whih beame more moving after the hanging of limatesituation. It was supplemented by the agriulture, hunting and �shing. This type ofhusbandry we an determine as the horizontal trans-humans.5. THE CATACOMB ETHNO-SOCIAL ORGANISM OF THE NORTHERNPONTIC AREAIt is known, that mankind developing in the boards of the separate ommunities,nations, ountries, states, et. The general existing as a total ombination of theseparate, individual, as the development of the di�erent soius. For it studyingY. Semenov proposed to use a ategory "the soial organism" | "SO" [Semenov1966℄. SO is the separate soiety with the independent soioeonomi and politialdevelopment, whih oinided with the ethni unities. Today it is an axiom that SOis the base for the formation of ethnos [Kubbel 1988: 171℄.For the transitional period from the primitive soiety to state all speialists paidattention on the great signi�ane of the soio-politial and eonomial relations,



129realized in SO [Bromley 1983: 34℄. For the transitional period to state the ethniunity must oinide with SO and have the form of the Ethno-Soial Organism |ESO.The speial investigation of the ethni struture of the Cataomb populationat the territory of Ukraine show existene of two large ethnial groups, whih werelosely onneted one with another. They were: Western or Ingul and Eastern orDonetsk ethnial massives. The third omponent of this system was the populationof the Yamnaya ulture. All it give us the possibility to voie suh a hypothesis: theunity of the Ingul burial ustom reeted in the ideology of this population existeneof the united ESO. Borders of the Ingul ESO were: at east | to Taganrog [Ilyukov,Kazakova 1988℄, at north east | on the banks of Orel, at north | to the Kievregion (but mainly at Kirovograd region), at west | on the Prut river, at south| to the Azov and North Blak Sea Littoral and the Crimea foothills [Kovalova1983; Klohko, Ryhkov 1989; Dergahev 1986℄. It were 700-750 km from west toeast and 300-350 km from north to south. Only the omplex ESO had possibility toontrol suh large areas.The foundation of the every ESO onsists of three subsystems: eonomial,soio-politial and ultural [Pavlenko 1989: 55℄. Beause the last subsystem we haveas the ethnial unity we shall study the other two.ESO is the transitional period to state formed the soio-eonomi enter andagriultural periphery. In enter onentrated administration with the ruler in onhead. The power beame hereditary. In the nomadi or herdsmen soiety enterwere the headquarter of the ruler, administration | lose relatives and tribe mem-bers. All they beame nobility. Power of the suh system based on the phenomenonof the power-property, aording to whih rulers had right and possibility to manageall the ommon soures [Vasilyev 1982: 60-99℄. The interior struture of ESO basedon the family and tribal priniples [Bunyatyan 1985: 21-43℄. Every subsystem had itsown soio-eonomial system and onneted with enter only by the noneonomialmethods. Besides the regions of mining the level of prosperity determined by thededutions for enter, some part played the professional di�erenes.Redistribution as the way of onsuming appeared at the end of the primitiveperiod. In states of the Anient East, whih appeared on the base of irrigationthis system reahed the higher level of its development. But among the nomadsor farmers of the middle streth this system had a small signi�ane, beause herethe ommon property on land oexisted with the individual work in stok-breedingwhih led to the privatization of attle and soial di�erentiation [Bunyatyan 1985℄.Redistribution in the nomadi soieties reeived the total harater only in the warperiod or after the gathering of tribute or taxes from the dependent population.The last was the stable soure of the surplus produt. At all ases it were after thewar and strengthened the war upper rust. The war fator of the state appearane



130
EF i g . 24. Molohansk temple, the �rst period (reonstrution).
FF i g . 25. Molohansk temple, the seond period (reonstrution).played the large role in soieties of the Frontier Asia and the Northern Ponti area[Melikishvili 1985: 3-34℄.The end of the primitivity was aompanied by the appearane of the �rstforms of the exploitation. The earliest form of it was interethnial, beause the



131
GF i g . 26. Molohansk temple, the third period (reonstrution).exploitation of the own tribe was banned by the religious notions. When one eth-nos onquered another appeared the tribute relations [Khazanov 1979: 125-177℄.Sometimes it led to establishing of the strit estate-aste system. It was the singularway of the state origin in onditions when the prodution fores were undeveloped.It was the way of the Cataomb soiety at the Northern Ponti area [Pustovalov1991a: 104-122℄.It turns out that the distribution of the soial groups of Ingul and Donetskpopulation is in de�nite onnetion. On the Northern Ponti area at the morelate period was absent the nobility of the Donetsk (Eastern) population. At thesame time were Ingul nobility. It means that this two groups were in relations ofdomination-subordination. The third omponent of this system was the populationof the Yamnaya ulture, whih at the late period almost had not burials of thenobility [Dovzhenko, Ryhkov 1988: 14-27℄.Analysis of the ethnotypology showed availability of the other features of astesystems and rules of transition from one aste to another [Pustovalov 1991a: 114--116℄. Suh features as the speial graves | multi-Cataomb hambers, olletiveburials, rih hild burials are the evidene of the heredity of power in this soiety.The main part of suh burials onentrated in the middle of the Molohna riverregion.Here were the large temple [Pustovalov 1993: 23-34℄. It was the platform with30000 m ubi apaity of stone and ground, whih used for a long period of time



132(Fig. 24-26). For our opinion Molohansk temple was the main temple for the wholeBlak Sea Littoral. This santuary was the enter of the magni�ent eremonieswhih gathered many people. The purpose of this elebrations was to support theideologial inviolable and divine harater of the birth of the ruler's power in theCataomb soiety.Not far from the Molohansk temple is situated the Stone Grave | santuarywhih was used in the Bronze Age and other periods. Its plae of situation give usthe possibility to suppose that it was temple of the Eastern Cataomb and Yamnayaulture population.The Molohansk temple was situated on the dominated height, but the StoneTomb in the river valley. So the region of the Molohna river was the soial andult enter.There are many burials of the well-to-do Ingul population near Molohna.There are twie more burials with armament and enotaphs here. It is the evidenethat this population supported their prosperity by the war ations [Klohko, Pusto-valov 1992℄. This people took part in war ations and were the pier of the rulinglique | so they reeived some part of the war booty.The burials of the gunsmiths and founders also onentrated near the Molo-hansk enter [Nehytailo 1991℄. Conentration of raftsmen here is the evidenein favor of the united ESO.In the some period Ingul tribes spread to east and north-east in Donetsk region[Sanzharov 1991℄. Aording to our data this territory was dependent from the NorthBlak Sea Unity (burials of the Eastern population beame poor). Suh interesting inthe new territories was onneted with the opper and salt deposits. It is known thatbronze was the strategi prodution for the early states. They organized expeditionsand waged wars for raw materials. We have any diret evidene that the miningof the opper deposits in Donbass started at the Early Bronze Age. But manyburials of the founders were investigated in this region. In the Late Bronze AgeDonbass beame the important enter of the bronze metallurgy and metalwork[Berezanskaya, Kravets 1989: 156n.℄.The higher level of prosperity in North Crimea and Sivash region based onwar ations. Population of the Ingul region trained in mining. On the left bankof Ingulets and on Saksagan were the diabase stone. This stone was used forprodution of the battle hammer-axes, whih were disovered on the whole Ca-taomb territory and abroad. As it supposed S. Berezanskaya and S. Lyashko herewas the enter whih produed the stone armament [Berezanskaya, Lyashko 1989:21-22℄. The Kriviy-Rog deposits of the ohre paint also were worked at this pe-riod.Arhaeologial materials of the Cataomb Unity and other soures give us theevidene that on the territory of the North Blak Sea Littoral reated the om-



133plex ESO | The North Blak Sea Ethno-Politial Unity (NBSEPU). One of thereasons of it appearane was the aridization of limate and neessity of the hardreglamentation of husbandry and soial life. The hierarhy of the soial enters ap-peared. Main among them was Molohna enter, subentres were near Ingul andnear Sivash. On the territory of the Molohna enter (10-15 km) were the mostof Ingul higher nobility burials, the largest and rihest graves, two largest temples| Molohansk and the Stone Grave. To south and north from the Molohanskenter were the enters of metalwork whih worked for the Ingul nobility. Nearlived warriors of the di�erent arm of the servie | arhers, spearmen, harioteers.Army formed on the base of the ethnial division when the most prestige serviesbelonged to the Ingul warriors. Other formed from the Eastern and Yamnaya ul-ture population. With the development of war ations this tradition was violated[Klohko, Pustovalov 1992: 139℄.The further investigations will disovery the new soial enters. They may be inOrel region and on Lower Dniester (onentration of the multi-hamber burials).But the most of the Cataomb graves on the periphery are the burials of the ordinarypopulation.Our investigations give us the possibility to assert that in the Cataomb Unityof the Northern Ponti area established the estate-aste system with the dominationof the Ingul population, whih advaned rulers, priests, warriors | all administra-tion, religious and military leaders. This tribes had the supreme power over theEastern Cataomb and remains of the Yamnaya ulture population. The ethni-al features aquired the soial ontent. At the same time all the ethnial groupshad own omplex estate system. Religion and ustoms of the Ingul population be-ame popular and prestige among other groups. That is why the latest Yamnayaulture nobility on Molohna had the features of the Ingul rulers [Rassamakin1989: 82-84℄.The large territory of the Cataomb NBSEPU indiated the low level of theprodutive fores. The existene of Ingul nobility need large areas and soures. Thisareas ontrolled by the board population and professional warriors, or emergenyvolunteer orps if it was neessary. On opinion of L.Kubbel professional warriors�ghted not only against the external enemies but the oppressed people [Kubbel1987: 3-12℄, whih was neessary for the aste system. The aste system preservedthe features of all ethni groups whih were in the Cataomb NBSEPU. That is whyall the integrational ethni proesses still un�nished, but the politial unity have theommon features reeted in the burial ustoms. That is why we an all (from theethnopolitial point of view) all the abandoned by this population monuments "TheNorth Blak Sea Littoral Cataomb ulture". From this ulture we an selet theIngul, Eastern-Cataomb and Yamnaya ulture ethnial omponents with di�erentorigin.



134 Conlusion about the existene of the omplex ESO in the Northern Pontiarea settled many ontraditions and disparities in the investigation of the historialproess in this region and give possibility revise not only the soiologial notionsabout it from the point of view of the state origin, but the study and interpretationof soures. Translated by Mihailo Y. Videiko



Balti-Ponti Studiesvol. 2: 1994, 135-166PL ISSN 1231-0344Vitor I. KlohkoTHE METALLURGY OF THE PASTORAL SOCIETIES INTHE LIGHT OF COPPER AND BRONZE PROCESSING INTHE NORTHERN PONTIC STEPPE | FOREST-STEPPEZONE: 4500{2350 BCMetallurgi prodution is one of the most tehnially omplex kinds of humanprodutive ativities of early ages. Its development and funtioning required a largeamount of tehnial and nature knowledge and skills. It involved speial require-ments to the soial struture and the level of development of anient soieties'produtive fores, while being a strong stimulus for their development. Tehnialknowledge and skills neessary for dealing with investigation and exploration of orematerials; primary, for smelting metals from ores; obtaining arti�ial alloys withrequired features; blaksmith's �nishing of items, and foundry aounted for highdegree of speialization and ould develop only if raftsmen were not involved inany other kind of produtive ativities. Obviously, this only represented a trend,whih did not ause omplete isolation of artisans-metallurgists from soial andhousehold olletive work in ommunities they lived in and worked for.On the early stage, in the Eneolithi and the Early Bronze Age, metallurgydeveloped relatively slowly and unevenly. Metal items, espeially tools, graduallysupplanted items made of stone and bone. In a number of regions, espeially thoseremote from anient enters of ivilization, and possessing no ore supplies of theirown, metal items had remained rare for a long time, and their quantity dependedon intensive trade relations and the sope of metallurgi prodution of neighboringpeoples ating as their trade partners. Proesses of dissemination of knowledge inmetallurgy during anient times were onsiderably inuened by rather low amountsof natural opper ores, ompliated tehnology of opper smelting, and spei� fe-atures of blaksmith's opper �nishing. During the Eneolithi and the Early BronzeAge, East European peoples adopted metalwork skills in an almost ready form, asa part of the ethno-ultural proess, from their neighbors | peoples of the Bal-kans and the Cauasus whih stood on higher stage of development. Knowledge inmetallurgy ould only be spread by small groups of artisans who transferred theirknowledge to their pupils in the proess of immediate produtive ativity.



136 Uneven ore supplies in di�erent regions stimulated development of inter-triberelations and exhange. Dissemination of the most advaned tehnial knowledgeand skills also was an important ultural and integrative fator in development ofthe human soiety. These fats allow to regard metallurgial prodution as one ofthe most important and revealing kinds of human handirafts in anient times.1. RESEARCH PROBLEMSMetallurgial prodution of the Eneolithi and the Early Bronze Age has beenin the spotlight of attention of arhaeologists for quite a long time; and the sienehas made substantial progress sine then.A.M. Tallgren [Tallgren 1926℄, a Finnish arhaeologist, ompiled the �rst re-gister of metal items and moulds disovered on the territory of Eastern Europe.Meanwhile, V.A. Gorodtsov [Gorodtsov 1928℄ referred a number of bronze itemsfound in the north of the Blak Sea region to legendary Cimmerians, thus havingestablished e�orts aimed at ultural assoiation and dating fortuitous �nds of metalitems of the Bronze Age.First e�orts of onduting systemati researh of anient metallurgy with thehelp of methods typial for nature sienes were made by a group led by V.V. Dani-levski at the Institute of Histori Tehnology GAIMK in Leningrad (1933). However,in 1935 this researh work was interrupted by repressions. Only 12 years later A.Yessen, one of very few researhers who survived the repressions, addressed thetopi of metallurgy again. In his book [Yessen 1947℄ he analyzed prerequisites forthe Greek olonization, and seleted metal items as examples to onsider a widerange of issues onneted with relations between the Northern Ponti region andthe Cauasus, the Balkans, and the Asia Minor during the Bronze Age. In that work,hoards of bronze items were �rst used as diret piees of evidene of relations be-tween the anient people that lived on the territory of Ukraine with the Balkans (theShhetkovo and the Kozorezovo hoards), and the Cauasus (the Beryslav hoard).However, we believe that work ontained a number of erroneous provisions whihto a large extend de�ned further development of researh in the �eld of anientmetallurgy in Ukraine. Among them were theses about lak of loal soures of rawmaterials, and imported harater of majority of metal items of the Northern Pontiregion. Taken for granted, and developed by further researhers, those theses ao-unted for the fat that the Ukrainian territory was traditional regarded as a marketfor metal goods manufatured in neighboring regions. The role of loal tribes was



137diminished to manufaturing, with the help of imported, "adopted" samples, of me-tal items of imported raw material (aording to A. Yessen, from the Balkans andthe Cauasus; and then, in the opinion of E. Chernykh, from the Carpathians andthe Urals). A. Yessen was the �rst to introdue the notion of the " metalwork enterof the Northern Blak Sea region". By this notion, A. Yessen grouped metal itemsof the Late Bronze Age, found on the territory of the Northern Ponti region andundertook a omplex study with regard to their types, hronology, and, to a ertainextend, tehnology. Later, E. Chernykh developed this notion.Next years brought a ompletely new stage in the anient metallurgy studies.During that period nature siene methods | partiularly that of spetral analysis| were �rst applied to anient metal items [Chernykh 1963℄. In the �rst of his majorworks, E. Chernykh used statisti results of spetral analysis of a large number ofmetal items used by tribes of the Tripolye, the Eneolithi Chapli emetery, as well asthe Yamnaya, the Cataomb, and the Middle Dnieper ultures. That work dealt withthe issues of soures of raw materials, alloys, diretions and harateristi featuresof metal and metal item imports in Eastern Europe in the 4th | 2nd millennia BC[Chernykh 1966℄. Speial attention should be paid to a hypothesis about the originof the metal found in the Chapli emetery (the oldest steppe metal known by thattime) whih was believed to have been brought from opper-bearing sandstone ofthe Bakhmut hollow in the Donetsk region. Regretfully, later the Author gave upthis assumption. Some provisions of that researh are still valid; some have beendeveloped and enlarged upon in further investigations onduted by E. Chernykhhimself and other researhers.In 1970 E. Chernykh began to re-orient from researh work in the domain ofmetallurgy and metalwork of partiular arhaeologial ultures [Chernykh 1970℄.Advoating singling out anient metal as a subjet for independent researh, heame to distinguishing between spei� "metalwork enters". He introdued thenotion of histori-metallurgial subdivisions whih he desribed as "regions of si-milar metal prodution and metalwork performed by professional raftsmen". A-ording to E. Chernykh, those enters were always limited by hronologial andgeographial frameworks, and beard some steady harateristi features: 1) a se-letion of ategories of types of items; 2) tehnologial ways of prodution; and3) a ombination of hemial and metallurgial opper groups [Chernykh 1976:167℄. Consequently, a notion of "metallurgial zone" was suggested | a systemof related metallurgy and metalwork enters, also �tting into ertain geographialand hronologial frameworks | of a higher level of historial and metallurgialdivision.The approah enabled the author, using maximum of failities provided bythe spetral analysis laboratory of the Institute of Arhaeology at the Aademy ofSiene of the USSR, to analyze a great number of opper and bronze items, as well



138as single out general stages of development of metallurgial prodution in EasternEurope in 4500{2350 BC. However, that approah featured a number of drawbaks.Having limited himself to the statement that a enter represented an "arhaeologi-al ulture fation" [Chernykh 1976: 167℄, the author atually eliminated for himselfthe neessity to determine ultural aÆliation of both individual metal items, andoften even of omplete metalwork enters. That trend appeared most obviously inhis later paper [Chernykh 1976℄. All of the Late Bronze Age metalwork entershe distinguished in Ukraine were not related to spei� arhaeologial ultures.Having on�ned himself to spetral analyses and form-and-type graphs, using nometallographi researh and moulds, the author atually negleted issues of tehno-logy, time and plae of prodution, as well as ultural aÆliation of both individualitems, and types of items. Metallurgial prodution, investigated as abstrat groupsof metal and types of items, turned out to be a "thing in itself".The results obtained in the ourse of that researh are very diÆult to use inonrete historial investigation for haraterizing prodution of individual peoples,as well as for reonstruting a general histori proess in Ukraine during the LateBronze Age.Some methods of interpreting spetral analyses results also arise objetion.Some tehniques are applied to study of both groups of metallurgially "pure" op-per and arti�ial alloys, without taking into onsideration miro-admixtures broughtin the ourse of fusion. The researh does not inlude study of soures of partiularalloy omponents and issues of origin and development of spei� alloy reipes.Hene, soures of raw materials for arti�ial alloys are looked for in nature, re-sulting in laiming on existing of so-alled "Volga-Urals" and "Volga-Kama" metalgroups in Ukraine. Meanwhile, these "groups" atually represent multiomponentstibium-arsenious and stibium-arseni-Sn alloys. In other words, an alloy reipe wasidenti�ed with the raw material soure, regarded in a simpli�ed manner, whihis evident in an example of imported Cauasian opper and arsenious bronze |the oldest kind of arti�ial alloys. Raw material soures are traditionally lookedfor outside the territory in question, Ukraine; ignoring geologial researh resultsobtained by Ukrainian speialists. Notwithstanding the fat that | aording tothe author | the largest of determined Late Bronze Age metal groups on theUkrainian territory, the right-bank and the left-bank groups, have no de�nite so-ures of raw material, a onlusion was made about prevailing import of opperto Ukraine about 2500 BC, leading to a statement about "metalwork", and not"metallurgy".The aforementioned is important not only for investigating anient metallurgyon the territory of Ukraine, but also beause onlusions made by E. Chernykh arerather often used by other researhers as arguments for all kinds of "inuenes","borrowing", "imports", "invasions", and "expansions", that is, in the ourse of



139reonstrution of histori proesses. Highly generalized desription of material, lowquality (or often lak of) pitures did not allow readers to judge on the author'sideas and, to a large extent, devaluated the great amount of fats olleted byE. Chernykh.Neessity of orrelating metalwork enters with arhaeologial ultures andonsidering metal items while haraterizing the Late Bronze Age arhaeologialultures were stressed by V. Bohkarev [Bohkarev 1990℄.Researh onduted by E. Chernykh was substantially expanded and developedby S. Korenevski in the �eld of the Yamnaya and the Cataomb ultures [Korenevski1974, 1976, 1978℄. Using the same methods as E. Chernykh, S. Korenevski didnot separate materials from arhaeologial ultures. Having aomplished thoroughhistorial analysis and investigated individual ategories of metal items (axes andknives), the author ame to interesting onlusions about dynamis of disseminationof Cauasian-type shapes of metal items in the steppe; the time of emergeneof loal prodution, at �rst after Cauasian models, and later aquiring spei�steppe features. Also of interest are observations about the use of metallurgially"pure" opper and arsenious bronzes by steppe metallurgists, di�erent in seletionof miro-admixtures from the Cauasian alloys. One of the most anient types ofmetal soketed axes in Eastern Europe, the so-alled Banabyuk-type axes weredistinguished for the �rst time [Korenevski 1974℄.The researh onduted by N. V. Ryndina an be regarded as an example ofsuessful appliation of nature siene tehniques. Using results of metallogra-phial and spetrum analyses, she reeived a broad and objetive piture of metalprodution of the Tripolye ulture tribes [Ryndina 1971℄, as well as of metallurgyand metalwork of the Corded Ware ulture of the Carpathian region, the Podoliaand the Volhynia [Ryndina 1980℄.The Tripolye ulture is the most anient of all presently known "metal-bearing"ultures in the right-bank Ukraine. The researh onduted by N. V. Ryndina pro-ved that emerging of metal-proessing skills in this omparatively developed statewas onneted with dissemination of the Balkan-Danube Eneolithi ultures to thisterritory | the Tripolye ulture being their Eastern ank | possessing by that timea rather highly-developed metal-proessing tehnologies. Although N. V. Ryndinaslightly overestimated the level of organization of prodution in the early Tripolye,and for that was ritiized by S. S. Berezanskaya [Berezanskaya 1980℄ who provedit was inappropriate to speak about prodution enters in the early Tripolye onthe basis of the materials available, the Tripolye ulture did play a unique role indisseminating knowledge of metallurgy on the Ukrainian territory.Researh of metals of the Corded Ware ulture of the Carpathian Mountains,the Podolia and the Volhynia onduted by N. V. Ryndina [Ryndina 1980℄ demon-strated a speial importane of loal opper ore deposits (primarily, the Velykiy



140Midsk in the Volhynia). This opper was used in major part of the investigatedmaterial. Also of value are suh established fats as usage of high-quality Sn-bronzeof the CT-groups (Carpathian-Transilvanian, aording to E.N. Chernykh, whih hedistinguished on the basis of the Late Bronze Age materials of the south-westernpart of the USSR). As long ago as a 2500 BC, foundry workers of the CordedWare ulture on the Ukrainian territory demonstrated omplete similarity of loalblaksmith's tehniques with the Tripolye methods of metalwork, whih suggestedrelations with western metallurgy enters.This olletive study aims at distinguishing new stages of development of me-tallurgial prodution in Ukraine in the Eneolithi and the Bronze Age.Presently there is a ertain disrepany between the periodization aeptedin arhaeology and the periodization of the Early Metal Age on the territory ofthe USSR suggested by E. N. Chernykh. With regard to the tasks of this researh,the periodization used here is based upon a sheme suggested by E. N. Chernykh[Chernykh 1978b℄ who distinguished three major stages of development of anientmetallurgy on the territory of the USSR.Stage 1 | the Eneolithi. During that period, �rst metal items appeared inultures of the Ukrainian South, and domesti metallurgial and metalwork pro-dution began. Chronologially, the �rst stage is limited by a 4500{3150 BC. The�rst "metal-bearing" ultures in Ukraine inluded the Tripolye, monuments of theseond stage of the Dnieper-Donets ulture (the Nikolsk emetery) and the Novo-danilovka-type monuments.Stage 2, phase 1 | the Early Bronze Age. It was haraterized by emergene ofthe Cirumponti metallurgial zone, wide spread of �rst arti�ial alloys, arseniousbronzes, and foundry tehnique using ompound moulds. Dated a 3150-2750/2350BC, it inluded the Usatovo, the So�evka, the Yamnaya, and the Kemi-Oba ulturesand monument groups.Stage 2, phase 2 | the Middle Bronze Age, haraterized, on one hand, by thehighest rise in prodution, based on the Early Bronze tehniques and traditions, and,on the other hand, by emergene of new tehnologies whih gained the lead duringthe Late Bronze Age. It is dated a 2750/2350-1950 BC and inludes the CordedWare ulture, the Cataomb ulture and the Mnogovalikova Pottery ulture.Stage 3 | the Late Bronze Age. This was the period of preferable usage ofquality Sn-bronzes and a tehnique of forging a "blind" soket into a highly-pro-dutive stone form. It is dated a 1950{1000/900 BC and inludes the Otomani, theKomarovo, the East Trzinie, the Srubnaya, the Sabatinovka, the Stanovo (Suiu--de-Sus), the Gava-Goligrady, the Vysotskaya, the Belogrudovo, the Bondarikha,and the Belozerka ultures.This study deals with only those ultures and monument groups whih arerepresented by the disovered metal items and evidene of metalwork.



141Soures for investigating metallurgial prodution inlude individual �nds ofmetal items, hoards of metal items, traes of metal prodution in settlements: slags,metal drops, blaksmith's and ore-grinding instruments, moulds; the so-alled "smel-ting-houses" | large olletions of stone moulds typial for the Late Bronze Age;burial interments of foundry artisans, anient ore exavation sites.Probably, metal items are given major attention both in speial investigationsdevoted to anient metallurgy and metalwork in Ukraine, and in researh worksdevoted to ultures, monument groups, and individual omplexes. This is the best--investigated ategory of soures.The oldest hoard of metal items disovered in Ukraine is the early TripolyeKarbuna hoard, whih onsists of 444 opper items [Sergeyev 1963℄. Hoards of theEarly Bronze Age in Ukraine are unknown; there are also several hoards datedbak to the Middle Bronze Age, inluding the Kiev [Movsha 1957℄, the Stublo[Antoniewiz 1929℄, the Starobykovo, the Borodino [Krivtsova-Grakova 1949℄, theUlyanovka, and the Rybakovka hoards [Chernyakov 1985℄.Traes of metallurgial prodution in settlements are disovered more rarelyand inlude slags, metal drops, di�erent instruments onneted with metallurgy andmetalwork, moulds, ruibles, asting ladles, and smelting furnaes. In our view,rarity of those �nds is aounted for by spei� features of metallurgial produtionwhih made it neessary for produtive omplexes to be drawn outside the settle-ment. This phenomenon is also onneted with lak of appropriate searhing teh-niques and general low level of development of the Eneolithi and the Bronze Agesettlement arhaeology in Ukraine, as well as extremely limited investigated areas.All burial interments of foundry raftsmen in the Ukrainian territory are datedbak to the Early and Middle Bronze Age. The oldest of them are those in theMakeyevka tumulus [Kovaleva, Volkoboy 1977℄ and the Samara island [Kovaleva1979℄. Majority of the burial interments belong to the Cataomb ulture, provingboth the omparatively high soial status of metallurgists in the Cataomb soiety,and relatively high level of development of foundry skills among the Cataombtribes.Most of researhers are unanimous in their opinion about the Ukrainian opperore resoures. Aording to E.N. Chernykh, the ore base of the Northern Pontiregion and the Azov Sea region is poor and limited to sare deposits of op-per sandstones of the Donets basin [Chernykh 1976: 14℄. Researh onduted byS.I. Tatarinov disovered a large number of exavations dating bak to the LateBronze Age in the Bakhmut hollow deposits, and found traes of forging in im-mediate proximity to the exavations, and huts of ore miners of the Srubnaya andthe Bondarikha ultures [Tatarinov 1977℄. Investigation done by S.S. Berezanskayain the domain of the Late Bronze Age settlements | and primarily of the Usovolake | allowed her to make a reonstrution of ore exavation and prodution



142of bronze items by the Srubnaya ulture tribes of the Donets basin [Berezanskaya1980, 1990℄.Spetrum analyses of the Donets ores showed lose relationship to the so--alled "pure" opper group from monuments of the Yamnaya, the Cataomb andthe Kemi-Oba ultures [Chernykh 1976: 16℄. Although ases of exploration of theBakhmut hollow deposits of that period have not been disovered yet, sare rese-arhed areas of exavation, and probability that traes of earlier exavations ouldbe eliminated by later open pits suggest their existene.As one of the major ore soures for metallurgists of the Corded Ware ultureof Western Ukraine, N.V. Ryndina points out to a opper deposit disovered byS. Malkowski in 1928{1930 near village Velykiy Midsk, the Sarny distrit of the Rivneregion [Ryndina 1980: 33℄. S. Malkowski's works ontains information about anientexavations near Velykiy Midsk, represented by narrow orridor trenhes, in �llingmasses of whih he found drilled stone axes and anient eramis [Malkowski 1931a,1931b℄. Spetrum analyses results enabled N.V. Ryndina to speak about speialrole of Velykiy Midsk opper in total amount of metal of the Western UkrainianCorded Ware ulture. This opper aounts for about two thirds of �nds inludedin olletions of the Sub-Carpathian ulture and the Pohapy-type monuments, aswell as half of studied items of the Gorodsk-Zdolbitsa ulture [Ryndina 1980: 35℄.It is unlikely that suh a small deposit ould provide for stable opper supply tosuh a large region for a relatively long time. However, the fats disovered byN.V. Ryndina are of great importane, sine they suggest that metallurgists of theCordedWare ulture largely used their own loal metal (not neessarily fromVelykiyMidsk, but also from many other similar deposits).Searh for opper supplies for anient prodution, onduted by E.N. Cher-nykh, was onentrated on major deposits whih have preserved their industrialvalue until now. However, interests of anient ore miners most probably were dif-ferent from interests and tasks of modern industrial omplexes. Thus, in anientAnatolia in the Early Bronze Age, small ore supplies, partly disovered only du-ring thorough investigation performed by experts in anient metallurgy, were foundalongside with opper deposits [de Jesus 1978℄. Similar observations were madeby Y.S. Grishin on Kazakh materials. He stated that some minor deposits whihpresently have no industrial value, appeared to be fully exavated in anient times[Grishin 1980b: 49℄. Furthermore, during the oldest period, easy-to-notie, easy-toreah, and easy-to-smelt ores were used �rst. Those ores omprised the upper oxi-dized "ap" of opper ore deposits [Grishin 1980b: 38℄, whih makes more diÆultboth to �nd these deposits in the ourse of modern geologial researh, and tosearh for anient soures of raw material.As appears from the foreast evaluation of the territory of Ukraine done bygeologists, the region is rather rih in small deposits and ore displays, as well as



143in several large industrial deposits [Metallogenia 1974℄. Although the Ukrainianterritory is equal to Anatolia in amounts of rih opper ores, very few speializedstudies of anient exavations have been onduted in Ukraine. Sare researh inthis �eld presently allows only to mark suspeted soures of individual Bronze Ageultures in Ukraine, with the hope that in future the ountry will be able to alloateneessary funds and �nd sientists to provide for an adequate level of researhof the issue. Aording to available geologial researh results, Ukrainian territoryannot be onsidered poor in arsenium and tin | ores whih were used in anienttimes for obtaining arti�ial alloys. These ores were disovered in the Donets basin,in the Azov Sea region, the Dnieper basin, the Bug basin, the Volhynia, and theCarpathians [Metallogenia 1974℄. Vitruvius Pollion, a Roman author (I entury BC)wrote that a "Sandraka" mineral had been exavated in many plaes, but the bestdeposits were found at the Pont, in the viinity of the Gipanisa river [Latyshev 1949:213℄. "Sandraka" means realgar or sulphurous arsenium.2. METALLURGICAL PRODUCTION OF ENEOLITHIC TRIBESThe oldest metal items in Ukraine are dated bak to the Eneolithi, a 4500 BC.In the Carpathian area, the Prut basin, and the Dniester basin �rst series ofmetal �nds belong to monuments of stages A and B of the Tripolye ulture. Duethese �nds, E.N. Chernykh distinguished the early Tripolye metalwork enter, whihhe regarded as the farthest eastern site in the system of the Eneolithi Balkan--Carpathian metallurgial zone, whih in its turn had been formed under the originalimpulse from the Asia Minor [Chernykh 1978b: 58-59℄.As proved by the researh performed by N.V. Ryndina, the oldest in EasternEurope Tripolye metalwork prodution went a long way in its development, tradi-tionally divided into several stages orresponding with the Tripolye periodizationworked out by T.S. Passek [Ryndina 1971℄. 2.1. EARLY AND MIDDLE TRIPOLYEThe Tripolye A. This period is represented mainly by opper deorations: beads,pipe-shaped beads, braelets, lothes pendants, and amulets. Metal tools are rare;
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AF i g . 1. Metal artiles of the Tripolye ulture (after N.V. Ryndina). 1 | Tripolye A, 2 | Tripolye B.



145they inlude awls, �shing hooks, single �nds of axes and hisels (Fig. 1: 1). Duringthat period metals underwent only blaksmith's work. As shown by metallographistudies performed by N.V. Ryndina, the Tripolye blaksmiths had perfetly masteredsuh operations as drawing, laminating, bending, utting, pressing, perforating, se-wing, welding, turning, grinding, polishing, hot and old smithery with intermediateheating and annealing proedures [Ryndina 1971: 136-137℄. Manufatured thingsdi�er from those produed by Balkan artisans both in tehnology and type.Strutural analysis of hemial and metallurgial features of the Balkan metalolletions, done by E.N. Chernykh, disovered rather lose relation of the Tri-polye metal (the Karbuna hoard and other Tripolye A and B monuments) to theGumelnit�a enter. Aording to the author, the Early Tripolye blaksmiths and fo-undry workers obtained metal mainly from Bulgarian soures [Chernykh 1978b:88℄. Conlusions made by N.V. Ryndina were questioned by S.S. Berezanskaya whostated that the majority of metal items were reeived by the Tripolye people asready-made goods by means of exhange [Berezanskaya 1980: 245℄. However, newinvestigations of the Gumenit�a material by N.V. Ryndina on�rmed her prelimi-nary observations of spei� features in the tehnique used by the early Tripolyeartisans, and of its arhai harater ompared to the Gumelnit�a ulture [Ryndina,Orlovskaya 1978: 298℄.The Tripolye B. During that period, new metal tools appeared, inluding ataxes, axe-hammers, new types of ornaments | pins, temple rings, �nger-rings, andround-wire rings. Some kinds of goods known from the early Tripolye remained:awls, �shing hooks, braelets, beads, pipe-shaped beads (Fig. 1: 2).As earlier, the majority of items were manufatured by loal raftsmen. Onlyaxe-hammers of the "Vydra" type an be regarded as imported [Ryndina 1971: 137℄.Aording to N.V. Ryndina's observations, at that stage the Tripolye metal-lurgial prodution ontinued blaksmith's traditions of the previous period andmastered new tehniques: �gure smithery in speial anvils and moulding | �rstto open moulds, and later also to folding moulds. Also, strengthening riveting ofworking tool heads was introdued. Traes of prodution of that period were di-sovered in Khabaneshti, Polivanov Yar, Novi Ruseshty, and Ariusht settlements[Ryndina 1971: 137-138℄. No moulds of that period have been found yet, and as-sumptions about how they were used and what their peuliar features were arebased on N.V. Ryndina's observations of some items' surfaes and typial metalstruture. Those moulds were made of lay; open, two-fold or three-fold mouldswith implanted for obtaining sokets were found [Ryndina, Orlovskaya 1978: 296℄.Hene, aording to ontemporary views, metallurgial knowledge appeared onthe Ukrainian territory in ready and relatively developed form, and was brought bythe Balkan migrants who had reated the Tripolye ulture.



146 In N.V. Ryndina's view, "the early-Tripolye items were made of imported metalwithin a prodution region with ommon tehnial traditions, laking in its ownresoure base" [Ryndina 1971: 89℄. This opinion is based on an assumption that theDniester basin opper sandstones ontained low perentage of opper and no nativeopper. Moreover, this is reportedly proved by spetrum analyses results whih showrelation of the Tripolye opper to the metal of the Karanovo IV| Gumelnit�a enterin Southern Bulgaria [Chernykh 1978b: 59℄. However, in this ase | as well as in allother e�orts to interpret spetrum analyses results in order to disover ore soures| we an speak about statistial relation, and not about identity. Furthermore, onlymajor deposits known to the author were onsidered as possible exavation enters.Without arguing against the possibility of metal import from the Balkans bythe Tripolye tribes, it should be noted that the argument about lak of opper in theriver Dniester basin was refuted by a reent disovery of a major opper sandstonedeposit ontaining high perentage of opper, inluding nature opper [Khrushhev,Galitski 1983℄. No traes prehistori exavations in that plae have been found yet,sine there has been no researh organized.2.2. METALLURGY OF THE ENEOLITHIC STEPPE POPULATIONLess profound researh of this period has been done so far. The earliest steppemetal items were found in the Nikolsk emetery of the Dnieper-Donets ulture.Those were primitive hammered things: a ring (Fig. 2: 1), opper ylinder pipe--shaped beads and a golden pendant made of a thin plate [Telegin 1985a: 160℄.D.Y. Telegin synhronizes the II stage of the Dnieper-Donets ulture (to whihthe Nikolsk emetery also belongs) with the early-to-middle Tripolye period [Telegin1985a: 170℄. Maximum simpliity of forms and tehniques of these items make itmore diÆult to answer the question of their origin; if those were imported itemsobtained from the Tripolye raftsmen, the latter should not have been proud oftheir quality, as by that time a muh higher tehnial level had been ahieved. Mostprobably, those were the �rst piees of evidene of the Northern Ponti steppe tribes'aquaintane with the Balkan metallurgial traditions resulting from ontats withthe Tripolye tribes.The Novodanilovka-type emeteries are dated bak to the 2nd half of 5thmillennium BC [Telegin 1985b: 311-320℄, and represent the �rst "metal-bearing"steppe monument group, whih provided a relatively large number of metal items.Among them were string opper braelets (the Mariupol, the Petro-Svistunovo, theNovodanilovka, and the Chapli emeteries). All in all, eleven braelets were found.
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BF i g . 2. 1 | the Nikolsk emetery; 2 | the Novodanilovka-type monuments (after D.Y. Telegin); 3 |the Tsviklovtsi hoard; 4 | the So�evka-type monuments (after E.N. Chernykh); 5 | the Usatovo-typemonuments (after E.N. Chernykh).



148Nine of them were made of a round metal bar, wound in 1,5-4 rounds. Some ofthe braelets had thikened ends. One braelet was made of a retangular bar (theChapli emetery). Rounded barnale-type onvexo-onave pendants were foundin the Chapli emetery and in a ruined burial interment near village Vepryk in thePoltava region. Also found were small ring-like pipe-shaped beads, long pipe-shapedbeads rolled of sheet opper, bent rampon-shaped plates used for deorating ahead-dress [Telegin 1985b: 316℄ (Fig. 2: 2).D.Y. Telegin points out to lak of known diret analogies to the whole omplexof opper deorations of the Novodanilovka monuments in the Tripolye. Althoughstring braelets, opper pipe-shaped beads and ring-shaped pendants are ratherommon in the Tripolye omplexes, barnale-shaped deorations, made of gold,were found only in the Varna neropolis, while a number of items in this neropolisare unique [Telegin 1985b: 316-317℄, and most probably, they suggest early stages ofloal prodution formed under the inuene of the Tripolye and diretly the Balkanmetallurgial traditions. E.N. Chernykh mentioned the same phenomenon, whilestressing that, in his view, all items found in the Novodanilovka (the Middle Dnieperor the Dnieper-Donets, aording to E.N. Chernykh) monuments, pratially alwayswere idential to the Early-Tripolye �nds both in their hemial omposition, andin types of some deorations, whih suggested the inuene of the Tripolye raft ondevelopment of metalwork among their steppe neighbors [Chernykh 1978b: 59℄.An interesting idea was expressed by V. Zbenovih, who supposed that peopleof the Sredny Stog ulture (meaning the aforementioned Novodanilovkamonumentsdesribed by D.Y. Telegin) not only organized loal prodution of opper goods ofthe metal obtained from the Tripolye tribes, but also disseminated it further east,up to the forest-and-steppe zone of the river Volga basin [Zbenovih 1985: 7℄.In our opinion, the issue of origin of the Novodanilovka metal appears ra-ther questionable. In 1966, E.N. Chernykh de�ned the Chapli emetery metal asopper originating from the Bakhmut opper ore deposit loated in the Donetsriver basin [Chernykh 1966: 67℄. Later on, after reeiving samples of the Bakhmutore, he gave up this analogy [Chernykh 1976: 15-16℄, and on�ned himself to thestatement that "sare opper found in these (Novodanilovka-type) monuments isalmost always idential to the Early-Tripolye metal both in its hemial ompositionand types of some deorations [Chernykh 1978a: 59℄, whih probably should meanunquestionable proof for the Balkan origin of this metal".In the area oupied by the Novodanilovka-type monuments, there are somemore possible opper soures besides the Bakhmut deposit: the metallogeni regionof the river Dnieper basin, inluding possible territories of the Alexandrovsk, theVysokopolie, the Verkhovtsevo-Chertomlyk, the Sura, the Konka-Belozerka, and thePokrovsk-Devladovo subzones; and the Azov Sea metallogeni region [Metallogenia1974: 490-492℄.



1492.3. CONCLUSIONSHene, presently available materials allow to make the following onlusions:opper metallurgy appeared on the territory of Ukraine in a ready, relatively de-veloped form about 4500 BC, and was brought by the Tripolye tribes; the Balkanswere the soure region for this movement.3. METALLURGICAL PRODUCTION IN THE EARLY BRONZE AGEThe Early Bronze Age lasted from the end of 4th millennium BC to the begin-ning of 2nd half of 3rd millennium BC and inluded the late Tripolye, the Yamnayaand the Kemi-Oba ultures. 3.1. THE LATE TRIPOLYEThe late Tripolye is presently divided into a number of loal groups: the Ko-shilovtsy, the Tomashevka, the Zhvanets; monuments of the Kolomyishhyna, theChapayevka, the Lukashi, the So�evka, the Gorodsk-Kasperovka, and the Usatovotypes [Movsha 1985a: 226℄.Relatively large series of �nds belong to only two groups: the Sophievka and theUsatovo; speial studies inluded only these monument groups. Aording to thosematerials, E.N.Chernykh distinguished the Sophievka and the Usatovo metalworkenters [Chernykh 1978a: 64-65℄.The So�evka loal group of the late Tripolye ourred on the territory of the left-- and right-banks of the Middle Dnieper basin. Most of metal items were found in e-meteries: awls, at axes, hathets, long leaf-shaped hafted and haftless knives (So�e-vka), diamond-shaped darts, long subtriangular-shaped daggers with triangular han-dles with holes or inlays for rivets (Krasniy Khutor), lamellar braelets with sharpe-ned ends, ylinder pipe-shaped beads, interloking rings (Fig. 2: 4) [Movsha 1985a:248℄. So�evka artisans ontinued to use the full range of the earlier Tripolye blak-smith's methods, developed some of them, for instane, lamination and utting, andwidely used the tehnique of asting into folding moulds [Ryndina 1971: 138-139℄.



150 So�evka artisans used arti�ial alloys | arsenious bronzes | rarely; itemsmade of metallurgially "pure" opper prevailed. E.N. Chernykh onneted its originto some "presently unde�ned region of the Balkan-Carpathians" [Chernykh 1970:26℄. Meanwhile, opper sandstones of the deposits lying in the Skvyra metallogeniarea of the Ukrainian Crystalline Shield an be onsidered as an alternative soure[Metallogenia 1974: 488℄.The Usatovo loal group (arhaeologial ulture?) oupied the steppe zoneof the north-western Ponti region, from the Lower Danube to the Southern Bugriver. In the Usatovo settlement, a erami ruible was found; 67 metal itemsinluding at axes, hisels, knives, awl, 14 daggers, spiral temple rings and pipe-sha-ped beads were disovered in the graves. Nine metal items were found in Mayaki;bone-handled daggers were found in the barrows near village Nerushay and villageOgorodnoye [Movsha 1985a: 251℄ (Fig. 2: 5).Having aomplished metallographi testing of the Tripolye metal, L.V. Kon-kova observed at least three tehnologial traditions ourring in the group. One ofthem is obviously related to the general tendeny of development of the Tripolyemetalwork and new methods of blaksmith's proessing used in the early Tripo-lye items. This group of items also inludes at axes used as wedges, awls, beads,pendants, et.The seond group bears evidene of ertain tehnial reession ompared tothe developed Tripolye metalwork skills, and probably is onneted with ativitiesof steppe raftsmen. Main forms of metal items, new for the Tripolye, inlude largehisels with four-faet Cauasian-type heads, and handled daggers.Big Usatovo daggers omprise the third group of items whih are totally dif-ferent in their tehnologial harateristis (ast in a folding mould of high-qualityAs-bronze, arsenium surfae plating) from other Usatovo items and were importedfrom Anatolia [Konkova 1979: 176℄.In Usatovo, although a variety of blaksmith's methods worked out during theprevious period, remained, goods made of the oldest arti�ial alloys, As-bronzes,beame widely spread, �rst items made of Sn-bronze appeared, and the tehniqueof asting into various folding moulds beame ommon on the Ukrainian territoryfor the �rst time. No moulds have been found so far in the Usatovo monuments,and ideas of their usage and onstrution have been obtained of the basis of me-tallographi analyses.The Gorodsk-Kasperovka group metalwork is represented by the Tsviklovtsi ho-ard inluding 68 metal items: 2 braelets, 31 pipe-shaped beads, and 35 regularbeads (Fig. 2: 3) [Movsha 1985a: 239℄, made in a traditional Tripolye blaksmith'stehnique of "pure" opper and arsenious bronze [Ryndina 1971: 139-140℄.



1513.2. STEPPE TRIBESMetalwork of steppe tribes of the Early Bronze Age is studied to a less degreethan the Tripolye metalwork.An assumption that the Novodanilovka metallurgial traditions ontinued inthe steppe, is supported by moulds for asting axes found in post-Mariupol gravesof foundry workers near village Velyka Makeyevka, the Dnepropetrovsk region, bar-row group XII, barrow 2, burial interment 10 [Kovaleva et al. 1977: 20-22, TablesXV, XVI/, as well as the Samara island near Sokolovo, Novomoskovsk distrit of theDnepropetrovsk region, tumulus 1, burial interment 6 [Kovaleva 1979: 64, Fig.6℄.These are the most anient burial interments of foundry raftsmen on the East Eu-ropean territory. The moulds disovered there were analogous to the most anientof presently known axe moulds found in the Kura-Arax monuments of the Cauasus[Martirosyan 1964: 25-28, Fig. 1: 3; Kushnareva, Chubinishvili 1970: Fig. 40: 4, 5,9; Munhayev 1975: Fig.30, 4-6℄, and in the Ezero and Nova Zagora Early Bronzesettlements (Bulgaria) [Chernykh 1978a: Table 20: 6-8; 21: 10℄. Suh moulds wereused for asting a series of axes found in the Middle Dnieper region (the so-alled"Banabyuk" axes) [Korenevski 1974: 27℄. Similar axes were found near villages: Gre-haniki (the Poltava region), Grishintsi (the Kanev distrit), Gnidino (the Poltavaregion) [Korenevski 1974: Fig. 9: 5, 10℄, Zvenigorodka (the Cherkassy region; Fig.3: 1-5). The only tested axe from this series of �nds was made of metallurgially"pure" opper (Grehaniki).Moulds found in the foundry workers' graves near Velyka Makeyevka and So-kolovo point out to loal prodution of suh axes (whih are suggested further tobe referred to as 'Sokolovo-type axes'). The nearest ore base for suh prodution(judging from loations of the mould �nds) ould be deposits and ore displays ofthe Dnieper metallogeni area and, �rst of all, the Orekhovo-Pavlograd zone [Me-tallogenia 1974: 490-491℄.Later, during the early Yamnaya period, a new prodution was developed whihprovided some Maykop-type versions of Cauasian axes and Group 1 and Group 4knives [Korenevski 1978℄. Metal omposition, di�erent from the Cauasian, as wellas some di�erenes in forms of items allow to speak about some steppe metallurgyof that period. However, lak of evidene is an argument against aÆliating this typeof metalwork with the Yamnaya tribes.The Kemi-Oba metalwork is more reognized. The Kemi-Oba ulture oupiedthe steppe Crimea and Lower Dnieper regions. Most of researhers tend to distingu-ish a ertain speial role played by Cauasian tribes in forming this ulture [Shhe-pinski 1985: 331-336℄. Metal artiles of this ulture are represented by awls, tangledknives, hathets, hisels, an axe, and a "fork" (Dolynka) [Shhepinski 1985: 335℄
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CF i g . 3. Moulds and axes from the Dnieper basin (the Sokolovo type). 1 | a mould, a asting ladle anda reonstrution of an axe from the grave near Velyka Makeyevka; 2 | a mould and a reonstrutionof an axe from the grave near Sokolovo; 3 | Zvenigrodka; 4 | Grehaniki; 5 | Gnidino.
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DF i g . 4. 1 | the Kemi-Oba ulture; 2 | the Mikhailovka settlement; 3 | asting moulds, nozzles andladles from the Cataomb graves found near Lugansk and Mala Ternovka.



154(Fig. 4: 1). Although all these items bear onsiderable resemblane to those of theNorth Cauasus (the Novosvobodnaya samples), a substantial number of tools ma-nufatured of metallurgially "pure" opper of a non-Cauasian origin suggest exi-stene of loal | and rather developed | prodution, whih E.N. Chernykh belie-ved possible to single out as an independent metalwork enter [Chernykh 1978b: 63℄.The Kemi-Oba foundry workers probably reeived their arsenious bronzes fromthe Cauasus. As probable soures of "pure" opper, E.N. Chernykh suggestedopper sandstones of the river Donets basin [Chernykh 1978b: 64℄. Judging from theterritory overed by the Kemi-Oba monuments, these soures also might have beendeposits and ore displays of the Kryvoy Rog-Kremenhug zone of the UkrainianCrystalline Shield [Metallogenia 1974: 489℄. 3.3. CONCLUSIONSHene, during the Early Bronze Age, two "spheres of inuene" of two ma-jor ontemporary metallurgial areas, the Cauasus and the Balkan-Carpathians,beame established on the Ukrainian territory [Chernykh 1978a: 279℄. The lateTripolye tribes ontinued to use many of Eneolithi blaksmith's traditions andmastered new tehniques inluding omplex asting into ompound moulds and ar-ti�ial alloys. Although having established loal prodution, the steppe metallurgistsontinued to use and develop Cauasian traditions.Up to the most reent times, opinions about the role of Cauasian metallurgyand its impat on the northern regions di�ered onsiderably from the present view[Chernykh 1966, 1978 a℄, and were understood as export of ready-made goods fromthe Cauasus to the steppe and further north. Latest investigations of the steppemetal by S.N. Korenevski [Korenevski 1974, 1976, 1978℄ and the Balkan metal byE.N. Chernykh [Chernykh 1978b℄ determined that imports were not the major fatorin dissemination of the Early Bronze Age metallurgy and metalwork skills on theterritory of Ukraine. Prinipally important was spread of speial knowledge, mostprobably, by groups of professional metallurgists and blaksmiths.



1554. METALLURGICAL PRODUCTION OF THE MIDDLE BRONZE AGEThe Middle Bronze Age, dated a 3150{1950 BC inluded ultures of theCataomb histori and ultural area, the Corded Ware ultural-and-histori entity,and the Mnogovalikova Pottery ulture.Earlier part of this period is haraterized by the highest rise in produtionbased on the Early Bronze tehnologial methods and traditions. By the end ofthis period, new tehniques had been developed whih gained the leading positionduring the Late Bronze Age. 4.1. CORDED WARE CULTUREThe plae of the Tripolye on the map of Ukraine was taken by the Corded Wareulture. Studies of metal artiles of the Carpathian region, the Gorodsk-Zdolbitsaand the Strzy»ów ultures of the Ukrainian Carpathian region, the Podolia, andthe Volhynia allowed to obtain a vivid impression about the prodution, whih theauthor suggested to regard as an individual metallurgial enter overing all of theaforementioned ultures [Ryndina 1980℄.A representative series of metal artiles, found in monuments of the Cor-ded Ware ulture of the Western Ukraine and studied by N.V. Ryndina, inludesthe following items: round bar torques, round wire narrow-ended braelets, spiralear-rings, willow leaf-shaped temple rings, lamellar �nger-rings, spetales-shapedpendants, spiral pipe-shaped beads, a lanet-shaped arrow-head, wedge-shaped axeswith edged side faets, daggers with leaf-like blades and holes for fastening handlesto their semi-oval blade bases; a bitless �shing hook (Fig. 5: 1). Prevailing in thisgroup were deorations ommon for the All-European Corded Ware ulture lassand synhronous Carpathian ultures.Spetrum-analytial researh showed that loal artisans used Sn-bronzes, as wellas metallurgially "pure" opper and As-bronzes. Metallographi investigations di-sovered that while having preserved the Tripolye blaksmith's skills of proessingmetallurgially "pure" opper and arsenious bronzes, the Corded Ware ulture arti-sans developed a high-teh ulture of Sn-bronze blaksmith's proessing. Sn-bronzerepresented a new kind of arti�ial alloys and demonstrated emergene of the ad-vaned metallurgial traditions that would gain the lead during the next epoh, inthe Late Bronze Age [Ryndina 1980℄.
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EF i g . 5. 1| Corded Ware ulture of the Carpathians, the Podolia and the Volhynia (after N.V. Ryndina);2 | the Middle Dnieper ulture (after I.I. Artemenko); 3 | the Kiev hoard.



157As one of ore soures of this metallurgial enter, N.V. Ryndina spei�ed aopper deposit found near Velykiy Midsk of the Sarny distrit, the Rivne region[Ryndina 1980: 33℄. Probably, this prodution ould have other ore soures besidesthe Carpathian reserves and the Midsk deposit mentioned by N.V. Ryndina: otherdeposits of the Carpathian metallogeni zone, also able to supply arsenium, aswell as deposits and ore displays of the Volhynia-Podolia metallogeni zone. Inpartiular, this onerned a reently disovered Ukraine's largest opper ore deposit[Khrushhev, Galitski 1983℄, and deposits of the Volhynia (inluding Velykiy Midsk)and the Podolia metallogeni zones of the Ukrainian Crystalline Shield (the Podoliazone ould also be a soure of tin) [Metallogenia 1974: 481, 482, 486-487℄.A large number of metal artiles were disovered in the Middle Dnieper Cor-ded Ware ulture. Those were awls (Khodosovihi, Strelitsa), knives (Khodosovi-hi, Strelitsa), a "Kolontayevka"-type axe, another axe imitating boat-shaped stoneaxes; an axe made of arsenious bronze (Khodosovihi), temple rings (Dolinka, Kho-dosovihi, Proletariat), diadems, torques, braelets, pipe-shaped beads (Strelitsa),soketed spear-heads (Strelitsa, Khodosovihi), a round pendant with an aperturein the middle (Ivakhny) [Artemenko 1985: 367-368℄ (Fig. 5: 2). Most of the itemswere made of arsenious bronze or metallurgially "pure" opper; two artiles | aknife and a braelet | were made of Sn-bronze [Artemenko 1985: 368℄. A hoard ofopper (?) deorations found in Kiev also belongs to the Middle Dnieper ulture. Itinluded a diadem, a moon-shaped pendant and three willow leaf-like temple rings[Movsha 1957℄ (Fig. 5: 3).Probably, a hoard found in Starobykovo of the Chernigiv region, erroneouslylassed among evidene of the Srubnaya ulture [Chernykh 1976; Lesov 1981℄,belongs to the Middle Bronze Age (Fig. 6: 1). The knife and the hathet foundthere were idential to analogous Middle Bronze Age implements found in Bul-garia. Daggers (N-6-type knives), analogous to the Starobykovo dagger, were fo-und in Ezero, Yambol, the Berekety neropolis [Chernykh 1978b: Tables 29, 6-9℄.Hathets (TD-32-type hathets-hisels), very similar to the Starobykovo ones werefound in Beloslav, and in the Emenska Peshtera hoard [Chernykh 1978b: Tables27, 4, 5℄. Similarities to the Starobykovo sikles are unknown; they are the mostanient metal sikles disovered on the territory of Ukraine up to the present. Themetal omposition of the hoard, metallurgially "pure" opper, is rather loselyrelated to analogous metal group of the Middle Dnieper ulture. Presene of 1%of opper in one of the sikles is not unusual for the Corded Ware ulture metalimplements.A series of aidental �nds of hammered luggless elts (type K-2, aordingto E.N. Chernykh) on the right-side Middle Dnieper region an be onditionallylassed as belonging to the Middle Bronze Age. Part of them were made of Sn--bronze, while others were made of "pure" opper (Fig. 6: 2).
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FF i g . 6. 1 | the Starobykovo hoard; 2 | hammered elts from the Middle Dnieper basin; 3 | theMnogovalikova Pottery ulture; 4 | the Borodino hoard.



159Deposits of the Skvyra metallogeni zone of the Ukrainian Crystalline Shieldan be regarded as probable soures of ore for the Middle Dnieper ulture [Metal-logenia 1974: 488℄.Soketed spear-heads alongside with the use of Sn-bronzes are an innovationof the Corded Ware metallurgists. Spear-heads from the Strelitsa and the Khodoso-vihi emeteries are the most anient ast soketed spear-heads ever disovered inEurope. Aording to E.N. Chernykh, asting implements with a so-alled "blind"soket, together with prevailing use of Sn-bronzes, are harateristi features of anew stage in the development of metallurgy in Europe, the Late Bronze Age. InEastern Europe, these tehnologial peuliarities were �rst manifested in metal-lurgy of the Corded Ware tribes in Ukraine, during the Middle Bronze Age. Mostprobably, they appeared under the inuene of the �Un�etie ulture metallurgy.4.2. CATACOMB CULTUREDuring the Middle Bronze Age, the Yamnaya histori-ultural entity was sub-stituted by the Cataomb histori-ultural entity whih oupied vast territories ofthe steppe and forest-steppe zones of the North-Ponti region, strething from theVolga river and the Cauasus foothills to the Lower Danube [Brathenko, Shapo-shnikova 1985℄.E.N. Chernykh suggested that the Cataomb prodution should have been on-sidered as a "rather powerful" metalwork enter [Chernykh 1978b: 67℄.Singling out of the Cataomb histori-ultural entity [Brathenko, Shaposhni-kova 1985℄ urged for a new approah to the distinguished metalwork enter andreonsidering of its relations with individual ultures of the Cataomb histori-ul-tural entity. A.L. Nehytailo suggested uniting three metalwork enters | the Do-netsk, the Azov-Crimean and the Lower Dnieper | within a framework of a singleCataomb metalwork enter [Nehytailo 1988℄. However, a detailed desription ofthese enters has not been ompiled yet, and researhers have to on�ne themse-lves to general lassi�ations by ultures and separate ategories of metal artiles.Among the Cataomb ultures spread on the Ukrainian territory, the Donets, theDnieper-Azov, and the Ingul ultures have been studied to the best extent.The Donets Cataomb ulture. The bulk of metal items found in burial inter-ments of this ulture onsists of knives and four-faet bars (awls). Most of theknives have long leaf-shaped or pentagonal blades (widened in the upper part).Fewer are knives with wide triangular or leaf-shaped blades. During the late pe-riod, knives with abruptly widened ame-shaped upper part, often with a rest at
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GF i g . 7. 1 | the Donetsk Cataomb ulture; 2 | the Ingul Cataomb ulture (after S.N. Brathenko).



161the blade's base, beame more ommon. Short wedge-shaped hathets, hannelledhisels, narrow hisels, forks-hooks, soketed axes distinguished themselves amongother bronze implements. Axe shapes also an be judged about by moulds foundin burial interments of foundry workers. Up to now, about ten suh graves havebeen disovered in this ulture [Nehytailo 1988℄. The most numerous groups ofdeorations inlude 1,5-2-turned bronze temple rings, spirals, rings, barrel-shapedand bionial beads, various pendants, lugged medallions. Also, there were silverbeads, rings and bronze sta�-like pins [Brathenko, Shaposhnikova 1985: 411℄ (Fig.7: 1).The Dnieper-Azov Cataomb ulture. Metal artifats are rare in graves of thisulture. Among them are knives, bars (awls), bronze temple rings and pendants[Brathenko, Shaposhnikova 1985: 415℄. It is also neessary to mention numerous"Kostroma-type" and "Kolontayevka-type" bronze axes found aidentally in theLower Dnieper region [Korenevski 1976℄. Burial interments of foundry artisans ofthis ulture point out to existene of a loal metalwork enter [Nehytailo 1988℄(Fig. 4: 3).The Ingul ulture.Metal artiles are very rare in burial interments of this ulture.Among them are several double-edged knives, a single-edged knife, bars (awls).Deorations inlude a pendant �nished with a spiral ornament, and disk-shapedlugged medallions [Brathenko, Shaposhnikova 1985: 417℄ (Fig. 7: 2).Materials of other groups of the Cataomb monuments have not been syste-mized yet and ould not be used in this paper.Most of researhers in the domain of the Cataomb ulture based their as-sumptions on onlusions drawn by E.N. Chernykh [Chernykh 1966℄. Their gist isthe following: the bulk of metal artiles found in the Cataomb monuments wereimported from the Cauasus; although the steppe population obviously knew metal-work, it produed pratially no loal forms of items, but opied Cauasian models,and made their items mainly of metal imported from the Cauasus. However, newmaterials and investigations by S.N. Korenevski and E.N. Chernykh proved thoseideas to be too outdated. A large number of foundry workers' burial interments ofthe Cataomb ulture, disovered up to now | muh more than in other Europeanultures of this period | point out to a relatively high level of development offoundry among the Cataomb tribes. Researh done by S.N. Korenevski showedthat absolute majority of the Cataomb axes and knives found in the steppe zonewere made of a metal di�erent from the Cauasian-type. This is true not only formetallurgially "pure" opper group, whih is de�nitely not of Cauasian origin, butalso for arsenious bronzes whih di�ered from the Cauasian type in a ompositionof miro-admixtures. The study proved that the Cataomb raftsmen had not opiedCauasian models, but had developed their own versions of the Cauasian types,and even original metal artiles [Korenevski 1974, 1976, 1978℄.



162 Investigations onduted by E.N. Chernykh showed that arsenious bronzeswhih earlier had been regarded as spei�ally Cauasian metals, atually werethe most anient kind of arti�ial alloys typial for the whole Cirumponti metal-lurgial zone of the Early and Middle Bronze Ages. Referring to that period, oneshould speak not of dissemination of the Cauasian metallurgial imports, but ofdissemination of the Cauasian metallurgial traditions to the steppe, and of spreadof Cauasian original metallurgial skills [Chernykh 1978b℄. All those data allow tospeak of metallurgy, and not simply of metalwork, among the Cataomb tribes.The "non-Cauasian" origin of the bulk of the Cataomb metal suggests aquestion of loal soures of raw material. Aording to geologial data, amounts ofmetal artiles in burial interments, and loation of foundry workers' graves, thosesoures ould most probably be deposits of the Donetsk metallogeni region whihpresently is one of the most important ore bases of the republi [Metallogenia 1974:485-486℄. Explorations of those deposits dating bak to the Cataomb period eitherhave not been found yet (onsidering more than limited areas overed by researhat anient ore deposits of the Donets basin), or they were destroyed in the ourseof later explorations by the Srubnaya and the Sythian tribes. For further Westernregions of the Cataomb ulture, ore bases ould be represented by deposits and oredisplays of the Kirovograd and the Azov Sea metallogeni regions of the UkrainianCrystalline Shield, as well as by deposits of sedimentary ase of the Shield in theBlak Sea region and the Azov Sea area [Metallogenia 1974: 488-492℄. As rawmaterial for obtaining arsenious bronzes, the Cataomb metallurgists ould haveuse polymetal ores of the Donets basin, primarily of the Nagolno-Petrovka subzoneof the Donetsk metallogeni region [Metallogenia 1974: 485-486℄. Deposits of thissubzone bear traes of anient explorations (information by S.N. Brathenko).Lak of metallographial investigations of the Cataomb metal makes it diÆultto haraterize the tehnial level of prodution of these tribes. However, onside-ring numerous erami moulds found in burial interments of the Cataomb foundryartisans, and visual observations of the artiles, one an aÆrm that during the pe-riod in question asting had been gaining importane and gradually transformedinto the priniple way of shaping metal items, while the role of blaksmith's workin prodution of most types of tools and weapons had diminished to only streng-thening smithery done on the blade. Meanwhile, a rih variety of blaksmith's skillsdeveloped during the previous period ontinued to be used mainly in prodution ofdeorations.Metalwork of the Yamnaya tribes of the early Cataomb period is representedby materials disovered in the upper layer of the Mikhailovka settlement. All inall, 26 di�erent metal artiles found there inluded awls, knives, a shaver, hisels, ahathet, dart-heads (Fig. 4: 2). Metalwork implements: ore-grinding mortars, anvils,hammers, whetstones, a nozzle [Lagodovska, Shaposhnikova, Makarevih 1962℄ re-



163present important piees of evidene of prodution. Similar tools appeared artisans'graves of that period [Berezanskaya 1980: 246℄, whih suggest relative prevaleneof metallurgial knowledge among loal population.4.3. MNOGOVALIKOVA POTTERY CULTUREAt the end of the Middle Bronze Age in Ukraine, on the territories previouslyovered by the Cataomb and partially the Corded Ware ulture, new monumentsappeared, peuliar in eramis deorated with multi-rib and drawn ornaments |the Mnogovalikova Pottery ulture monuments [Berezanskaya 1986℄. Metal artilesof the Mnogovalikova Pottery ulture are represented mostly by the late-Cataombforms: knives, four-faet and round bars (awls), and pipe-shaped beads. Impressionsabout major implements an be made by artiles from the Skakun, the Kolontayevo,the Rybakovka, and the Bandurka hoards, as well as numerous aidental �nds. The�nds inluded axes, long hathets, soketed hisels, and knives. All those items wereused in the Cataomb ultures [Chernykh 1966; Korenevski 1976℄ (Fig. 6: 3).Metallurgial and ultural traditions di�erent from those of the Cataomb ul-tures, are represented by artiles of the Borodino hoard assoiated with the Mno-govalikova Pottery ulture [Berezanskaya 1986: 12℄. The Borodino (the Bessarabia)hoard inluded 5 metal items: three spear-heads (of one of them only a soketremained), a dagger and a pin [Krivtsova-Grakova 1949℄ (Fig. 6: 4). One of thespear-heads was very lose to fork-shaped heads of the Turbino emetery in theUral region both in its form and metal omposition [Chernykh 1976: 45℄, whihallowed to assume its imported origin. Other artiles (made, as well as the �rstone, of silver-based alloys) are unique in their forms, tehniques and deorations(in the so-alled Myenae style) and have no analogies among ontemporary EastEuropean monuments. The fork-shaped head found in the Borodino hoard andanalogous to Seyma heads, and similarity in form of another spear-head to theSeyma spear-head type allow to synhronize this hoard with monuments of theEurasian Seyma-Turbino type [Chernykh, Kuzminykh 1987℄. Those artifats wereextremely important for dealing with the issue of emergene of a new metallurgi-al tradition, whih gained the East European lead during the Late Bronze Age.Main features of this metallurgial tradition inlude dissemination of Sn-bronzesand tehniques of asting thin-sided soketed implements (�rst of all, spear- andelt-heads). E.N. Chernykh and S.V. Kuzminykh onneted this phenomenon withemergene of an "original Seyma-Turbino impulse" oming from the East, or moreexatly, from the Altay [Chernykh, Kuzminykh 1987: 103℄. Lak of any information



164about suh Altay enter makes it diÆult to onsider this hypothesis and questionsits demonstrability. Furthermore, the authors stressed on a typologially later ha-rater of the Seyma bronzes disovered to the East of the Ural ridge, omparedto the East European �nds. The origin of Sn-bronzes is unlikely to be found farin the East, onsidering the fat that suh alloys had been used in Anatolia andthe Balkans during the Early Bronze Age [Chernykh 1978b℄. During the late Mid-dle- to early Late-Bronze Age, ast soketed implements beame quite ommonnot only in Eastern Europe, but also in Central Europe where one annot alludeto the Seyma inuene. As mentioned before, prototypes of the bulk of tools andweapons, soketed spear- and elt-heads, have been found in East European Cor-ded Ware ulture monuments | the fat also pointing out to loal origin of thenew metallurgial tradition. The four metal artiles found in the Borodino hoardwere made aording to a Seyma-type tehnique, but di�erent in form, deor, andin metal, whih suggests another metallurgial tradition that ourred in EasternEurope during the period in question, was tehnologially related to the Seymatradition, but belonged to a di�erent ulture. We believe this is important for betterunderstanding of origins of the Late Bronze Age metallurgial traditions in Ukra-ine, represented by the Krasniy Mayak, the Loboykovo, the Kardashinka, and theZavadovka metalwork enters [Chernykh 1976℄. 4.4. CONCLUSIONSDuring the Middle Bronze Age, as well as in the Early Bronze Age, two me-tallurgial traditions | the Cauasian and the European (or Balkan) | ould beobserved on the territory of Ukraine. Tribes of the Cataomb and further of theMnogovalikova Pottery ultures ontinued to develop the Cauasian metallurgialtradition expressed in spei� forms of metal artiles, extensively used arseniousbronzes, and a rih variety of blaksmith's methods. At an early stage of their deve-lopment, Corded Ware tribes made implements typial for the All-European CordedWare environment and used tehniques representative of the Balkan metallurgialtraditions, although possessing some loal features. However, the Corded Ware ul-ture metallurgy had gradually attained loal peuliar features whih �nally mighthave developed into a new original tehnologial tradition that de�ned main trendsof the Late Bronze metallurgy in Ukraine.



1655. MAIN STAGES OF DEVELOPMENT OF TECHNOLOGY ANDORGANIZATION OF PRODUCTIONAording to the generally aepted periodization of the Bronze Age, one andistinguish three stages of development of metallurgial tehnology.1. The Eneolithi type is haraterized by emergene of opper metallurgy bro-ught to the territory of Ukraine in a rather developed form by the Tripolye tribes.The Balkans were the soure region of this movement. During that period, a rihvariety of blaksmith's methods were used: drawing, laminating, bending, utting,pressing, polishing, and hot and old smithery with series of heating and anne-aling proedures. At the end of that period, new tehniques were learned: �gureannealing in speial anvils and asting, �rst into open moulds, and later, into lo-sed folding moulds; also, enforement riveting of implements' heads beame moreommon.E.N. Chernykh surmised existene of lan organization of metallurgists in theBalkan-Carpathian region of that time [Chernykh 1978a: 283℄.Due to its tehnologial peuliarities, metallurgy ould never be a home raftin the lassial meaning of this notion. It is hard to imagine every individual familyresearhing and exploring ores, building melting furnaes, making oal, skillfullymaking furnae harge, and to expet them to know and use onditions of tem-perature regimes, aurately melt metals, make and use moulds, and �nally, andprodue various artiles. All these fators were possible only on ondition of highspeialization and separation of miners and metallurgists from other members ofthe ommunity. Probably, suh separation aounts for relatively rare traes of me-talwork in Eneolithi settlements. Meanwhile, ourrene of ommon tehnologialskills, typial forms of metal artiles and hoards of opper items found in the Tri-polye settlements suggest existene of artisans who worked by orders, that is, of arelatively highly developed raft that had emerged with the Eneolithi.2. Alongside with development of the Eneolithi blaksmith's proessing, theEarly Bronze Age featured wide-spread tehnique of asting into erami moulds.First arti�ial alloys, arsenious bronzes, beame more ommon, as well as the oldestartiles made of Sn-bronzes. Cauasian metallurgial traditions disseminated on theterritory of Ukraine, primarily, in the Left-bank Ukraine, together with extensiveinuene of the Balkan metallurgial enters.3. Although a variety of blaksmith's methods were in use during the MiddleBronze Age, asting had beome espeially important. During this period, a tehno-logially high ulture ame into being: blaksmith's proessing of Sn-bronzes, a newtype of arti�ial alloys whih gradually supplanted metallurgially "pure" opperand arsenious bronzes.



166 During the Early and Middle Bronze Age, metallurgial prodution on the ter-ritory of Ukraine rose to a new higher tehnologial level. Geography of produtiongrew larger, new ultural di�erenes appeared and developed, and were manifestednot only in types of metal artiles, but also in di�erent tehniques, alloy reipes, andsoures of raw materials. Moreover, �nds of burial interments of foundry artisans |mainly in the steppe ultures | with spei� burial stok inluding moulds, nozzles,asting ladles point out to some regress in organization of prodution , to transfor-mation of the prodution into a sort of a "family business", and higher degree ofintegration of artisans into kin olletives. Only at the end of that period ommoditynature of metallurgial prodution regained its role. In partiular, it was manifestedby emergene of bronze hoards and moulds for weight ingots of metals disoveredin a Cataomb burial interment near Malaya Ternovka of the Zaporozhye region[Kubyshev, Chernyakov 1985℄. Suh ingots of the same weight ould only be usedfor trade.Hene, the Early Bronze Age an be regarded as a beginning stage of ommo-dity prodution of some buoli soieties represented by individual arhaeologialultures [Klohko 1994℄. Translated by Inna Pidluska



Balti-Ponti Studiesvol. 2: 1994, 167-195PL ISSN 1231-0344Vitor I. KlohkoTHE WEAPONRY OF THE PASTORAL SOCIETIES IN THECONTEXT OF THE WEAPONRY OF THE STEPPE |FOREST-STEPPE COMMUNITIES: 5000{2350 BCConsidering the urrent level of knowledge, it is hardly possible to de�ne a-urately enough the period when warfare emerged as a soial life phenomenon inUkraine. The history of weaponry proves it originated form the Palaeolithi and theMesolithi hunting implements whih had been the oldest tools used by the man andhad determined priniple diretions of human produtive ativities at early stagesof development of the soiety. Although those implements ould have been usedagainst human beings as well, it is inappropriate to speak about warfare of thathistorially remote period.Most probably, this soial phenomenon emerged on the territory of Ukraineduring the Neolithi in the ourse of development of produtive ativities, togetherwith emergene of ropping and attle-breeding aompanied by mass migrationof population from Asia Minor and the Balkans, and struggle for fertile lands andpastures. Mesolithi hunter tribes had been fored out to Northern forests andswamps. Various arhaeologial monuments disovered on the territory of Ukraine,whih belong to this period revealed artiles whih ould be interpreted as the oldestspeial-purpose weaponry | maes and di�erent types of axe-hammers made of�rm kinds of stone, often of omplex, and sometimes even of sophistiated forms,polished, with a drilled aperture for fastening to a haft. These weapons are oftenregarded as insignia of power whih, however, does not exlude, but rather on�rmstheir war �ghting funtion. Remarkably, all those artiles point out to emergeneof a developed tradition of proessing �rm kinds of stone previously known only inthe Middle East.In the following harateristis of the weaponry, the implements from the Neo-lithi and Eneolithi periods are disussed together beause it appears impossibleto distinguish between them.



168 1. NEOLITHIC: 5000{3150 BC1.1. STEPPE TRIBESWeaponry of the steppe population of that period is best represented by ma-terials of the Dnieper-Donets and the Sredny Stog ultures [Telegin 1985a, 1985d℄.Arrow-heads. Triangular int artiles ground from both sides. Existed in twoversions: with a level base: Vovnigi, Strilha Skela, the Mariupol emetery (Fig. 1:11; 2: 4) and with a slightly onave base Vovnigi, Dereivka (Fig. 1: 3,12,13).Dart-heads. Flint artiles polished from two sides:a) triangular level-base (Dereivka; Fig. 1: 9);b) triangular short-tanged (the Nikolsk emetery, Alexandria; Fig. 1: 8). Thesedart-heads an be regarded as prototypes for the Seyma arrow-heads of theBronze Age.) Leaf-like long-tanged dart-heads: Petro-Svistunovo, prototypes of the Yamnayaand the Cataomb ulture dart-heads.Flat axes. Flint artiles represented by a polished double-faed axe whih wasfound in settlement Studenok 2 (Fig. 1: 1); a polished-bladed axe was found in theMariupol emetery (Fig. 2: 5,6); axes with polished blades and faets (Yama, theMariupol grave, Fig. 1: 10). Flat polished axes made of �rm kinds of stone weredisovered in the Nikolsk and the Yama graves (Fig. 1: 7).Hammers. The so-alled "boats" an be onsidered as prototypes for �ghtinghammers. These were artiles made of �rm polished stone with a bored diametrialgutter, for instane, found in Vovnigi (Fig. 1: 4).A developed, though a rather peuliar type of a �ghting axe was disoveredin the Mariupol emetery (Fig. 2: 2). The sophistiated-shaped artile was made of�rm stone, was polished and had drilled haft hole in the middle part.Maes. A round attened artifat with a "ollar" at the lower aperture was fo-und in the Nikolsk emetery (Fig. 1: 5). Cruiform maes displaying four knobs fo-und in the Mariupol emetery (Fig. 2: 1; 2: 3) represent the oldest �nds of ruiformmaes whih are regarded as prototypes for the Bronze-Age Borodino-type maes.Defensive armour. It is represented by �nds in the Mariupol emetery. Mostprobably, it was made of leather with plates made of polished boar fangs. Thedefensive armour inluded helmets of two types: dome-like helmets found in graves6, 30, 74, and 83, and soft helmets represented only by broad bone "diadems", foundin graves 50, 56, 86. Graves 6 and 30 revealed brest-plates | petorals made ofbroad plates [Makarenko 1933℄.
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AF i g . 1. The Dnieper-Donets ulture: 1 | Studenok-2; 2 | Oskol; 3-4 | Vovnigi; 5-7 | the Nikolskemetery. The Sredny Stog ulture: 8 | Alexandria; 9,12,13 | Dereivka; 10 | Yama; 11 | StrilhaSkela.



170
BF i g . 2. The Mariupol emetery: 1 | grave VIII; 2 | grave XXIV; 3 | grave XXXI; 4 | grave XXI;5,6 | grave LI. 1.2. TRIPOLYE CULTUREThe Tripolye ulture is on of major Late Neolithi ultures of Europe whihovered vast territories of present-day Romania, Moldova and the forest-steppezone of the right-bank Ukraine. Periods A and B are dated bak to Late Neoli-thi/Eneolithi [Bibikov, Zbenovih 1985; Movsha 1985℄.Arrow-heads are represented by triangular int double-faed level-based artiles(Fig. 3: 9-10).Dart-heads are represented by int double-faed level-based artiles, usuallytriangular or leaf-shaped [Zbenovih 1975: 34℄ (Fig. 3: 4-5).Flat axes were polished shale, or more seldom, int weapons (Fig. 3: 7-8).Axe-hammers inlude beak-hammers and rounded-butted axes. Beak-hammersare artifats whih feature elongated proportions with a long narrow fae made of�rm kinds of stone and furnished with a drilled hole (Karbuna hoard, settlementOkopy; Fig. 3: 11). Axe-hammers are also represented in the Karbuna hoard and inLuka Vrublevetskaya (Fig. 3: 6). A opper axe-hammer was found in the Karbuna
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CF i g . 3. The early and middle Tripolye ulture: 1-5 | Flores�ti; 6 | Luka Vrublevetskaya; 7-8 |Bernashevka; 9 | Nezvisko; 10 | Vladimirovka; 11 | Okopy.hoard. This artifats is a replia of respetive stone weapons. V.G. Zbenovih lassedsome bone and stone artiles among weapons [Zbenovih 1975℄. Beak-hammersrepresent the most authenti artiles among them [Zbenovih 1989: Fig. 43℄.The Tripolye ulture is the most anient among Eastern European ultureswhih feature early stages of forti�ations [Zbenovih 1975℄. Loal relief, in par-tiular, plateau apes and terraes over river basins, surrounded by preipies andravines, was used in ombination with smaller man-made trenhes and walls on theoor-side (Trusheshty, Khabasheshty, Polivanov Yar, et.) [Zbenovih 1975℄. V.A.Kruts o�ered a radially di�erent approah to forti�ations found in major Late Tri-



172polye settlements whih featured speial planning of outer rows of huts representinghouses-walls [Kruts 1990: 44℄.It is diÆult, however, to onsider the priniples of the Eneolithi militaryorganization and tatis on the basis of the materials presently available. Still, ob-servations made by N.V. Ryndina and A.V. Engovatova at the Tripolye settlementDrutsy 1 present a speial interest: the settlement displayed about 100 int arrow--heads. The settlement was loated on a high ape. Major �nds of arrow-headswere disovered on the edges of all huts whih suggested attaks from the oorside. The attakers were people aquainted with the Tripolye arrow-making tradi-tion [Ryndina, Engovatova 1990: 110℄. Therefore one may suggest that bow wasa ommon weapon used for storming forti�ations. Relatively wide usage of at--faed beat weapons (for instane, maes and axe-hammers) allows to argue thatduring the Eneolithi military ation was aimed not only at physial exterminationof the enemy, but also at stunning, presumably for taking him prisoner (Fig. 3: 6;3: 11).Materials of armaments revealed in the ourse of exavations do not allow todistinguish professional warriors of that period. The bulk of weapons of the periodis rather simple: a bow and arrows, spear-darts, axe-hammers or beak-hammers.Eventually, the army was formed of ommunity men. Single, often unique weaponslike septers, maes or hammers made of �rm kinds of stone, perfetly polished,often of sophistiated shape, point out to emergene of hiefdoms. There are noobvious substantial di�erenes in weaponry of major Late Neolithi ultures onthe Ukrainian territory, while there are some versions of tehnologial and ulturaltraditions with regard to stone proessing. Military power of an individual soietyof that period depended more on a number of warriors than on quality of weaponsand army organization.Speial nihe was oupied by the Pit- and Comb Pottery ultures mostly ofthe forest zone [Neprina 1985℄. These tribes were mostly involved in hunting andpossessed only hunting weapons. 2. THE EARLY BRONZE AGE: 3150{2350 BCAt �rst, disovery of metallurgy did not have substantial impat on the rateof development of the histori proess. However, representing an element of thetehnologial proess, this feature reeted qualitative hanges whih had ourredin the ontemporary soiety.



1732.1. TRIPOLYE CULTUREThe Tripolye ulture ontinued to evolve in the right-bank Ukraine in earlytimes of this period. However, the late Tripolye monuments di�ered from eah otherto a larger extent than the early Tripolye sites whih prompts researhers to dividethem into loal versions and even to raise the issue of individual arhaeologialultures within the framework of the late Tripolye [Movsha 1985a℄.Artiles of armaments are represented the most extensively in the monumentsof the Usatovo and the So�evka late Tripolye loal groups; these groups display themost evident di�erenes from the monuments of the previous period.2.1.1. THE USATOVO GROUPIt overed the territory of the steppe North-Western Ponti region.Arrow-heads. Alongside with traditional Tripolye heads | triangular level-ba-sed artiles | the Usatovo settlement (Fig. 4: 7) revealed int arrow-heads madein a new tehnique: on plates, with hopped-o� edges. Some of the arrow-headshave onave bases (the Usatovo settlement; Fig. 4: 5); some, for instane, found inUsatovo, barrow 1, grave 13 (Fig. 4: 6) have level base, and some feature leaf-likeshape (Fig. 4: 8). Similar tehnique of making arrow-heads appeared during some-what earlier period in Central Europe, in the Funnel Beaker ulture [M�uller-Karpe1974: Taf. 454℄.Dart-heads. Flint triangular level-based dart-heads are analogous to dart-headstypial for the previous period and were found in Usatovo and Mayaki (Fig. 4: 4).Flat axes. Those are represented by opper trapeziform artiles (the so-alled"hisels" in Usatovo, barrow 1, grave 13, and barrow 1, grave 12 (Fig. 4: 1-2). Duringthat period, similar weapons were widespread in the Balkans and Asia Minor.Daggers. They were haraterized by a narrow subtriangular blade and a holefor fastening the dagger to a haft at the base. Two versions of daggers have beendistinguished: with a blade lens-shaped in setion and with a rib. A dagger with alens-shaped blade setion was found in Usatovo, barrow 1, grave 4 and had beenmade of As-bronze (Fig. 4: 3). This type of daggers, widespread at the Balkans andin Central Europe, is onsidered to be of the East Mediterranean origin and datesa 3150 BC. Eventually, this type of metal daggers is the most anient in Europe[Goldmann 1981℄. Ribbed daggers | from Usatovo, barrow 1, grave 3 and grave 1near Sukleya | were made of quality alloyed As-bronze and were arsenium-plated,
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DF i g . 4. The Usatovo group: 1 | Usatovo, barrow 1/13; 2 | Usatovo, barrow 1/12; 3 | Usatovo,barrow 1/4; 4 | Mayaki; 5,7,8 | Usatovo, settlement; 6 | Usatovo, barrow 1/13; 9 | Usatovo, barrow1/1; 10 | Usatovo, barrow 1/3; 11 | a barrow near Sukleya.



175whih aounts for their silver hue [Ryndina, Konkova 1982℄ (Fig. 4: 9-11). Due tometal omposition and tehnology of making, the artiles may be lassed amongimports from Anatolia and dated a 3150 BC.Therefore, unlike artiles of armament found in other Tripolye-ulture monu-ments, the Usatovo weapons display similarity to a substantial amount of the Balkanand Anatolia elements. No stone axe-hammers were found in the Usatovo; thoughthere appeared metal weapons represented by at axes and daggers.2.1.2. THE SOFIEVKA GROUPMonuments of this group are loated on the territory of the Kiev region. Theweaponry was disovered in the So�evka [Zakharuk 1952℄ and the Krasniy Khutor[Danilenko 1956℄ graves.Arrow-heads. The exavation revealed triangular level-based (Fig. 5: 2-3) intarrow-heads; arrow-heads resembling an isoseles triangle (Fig. 5: 6), and triangularonave-based arrow-heads made on plates (Fig. 5: 4-5). The two latter types arenew for the Tripolye ulture. Plate-based arrow-heads were mentioned above, whileisoseles triangle-shaped arrow-heads are ommon for the Central European FunnelBeaker ulture. A opper �ne leaf-shaped short-tanged arrow-head was found inthe Krasniy Khutor grave.Dart-heads. A opper tanged head originates from the So�evka grave (Fig. 5: 7).Flat axes. The ulture revealed int at axes with grinded blades (Fig. 5: 1). Aopper axe from the So�evka grave (Fig. 5: 8) is di�erent from the Usatovo artilesand features similarity to the Balkan axe-hisels [TD-16 | Chernykh 1978a℄.Daggers. A dagger with holes used for riveting it to the "base" resembles theUsatovo artiles (Fig. 5: 10), while daggers (or rather �ghting knives) from theSo�evka emetery | short-tanged, with a �ne leaf-like blade (Fig. 5: 9) | aresimilar to a dagger found in the Pusztaistvanhaza of the Bodrogkeresztur ulture[M�uller-Karpe 1974: Taf. 454℄.Axe-hammers. Disovered artiles were made of �rm kinds of stone, had poli-shed faes and short proportions. Some of them had mushroom-shaped aps andimitations of asting seams (Fig. 6). These axes approximate axe-hammers of theFunnel Beaker ulture. Their origin beomes more lear if onsidered in ompari-son with the Tripolye axes from the settlement of Troyanov of the Zhitomir region[Movsha 1985a: 237℄. The Troyanov axes represent typial axe-hammers of the Fun-nel Beaker ulture: aording to M. Zapotoky, they refer to the types K VII andK VIII, harateristi of the Carpathian region [Zapotoky 1989℄. The Troyanov
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EF i g . 5. The So�evka emeteries: 1.2-9 | So�evka; 10 | Krasniy Khutor.settlement also revealed a substantial amount of the Funnel Beaker ulture era-mis whih provides grounds for onsidering the impat this ulture might havehad on the late Tripolye of the Volhynia and the Kiev regions. This impat wasdisplayed in emergene of the Central European and the Balkan types of weaponsand vast dissemination of axe-hammers made of �rm kinds of stone. So�evka-type
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FF i g . 6. Axe-hammers from the So�evka emeteries: 1,3,4 | So�evka; 2 | Krasniy Khutor.axe-hammers appear to belong to an earlier type than the Funnel Beaker ultureaxes and are loser to their possible metal prototypes | opper axe-hammers ofthe Bodrogkeresztur ulture.Graves of the late Tripolye So�evka group represent, for the �rst time, a om-plete set of o�ensive weapons inluding a bow, darts, an axe-hammer and a dagger,whih later beame the priniple seletion of armament for the Cataomb and theCorded Ware ultures. A large number of war-related artiles in the So�evka gravesreets a high degree of militarization of the soiety, most probably involved in aterritorial expansion and permanent wars with their neighbors.
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GF i g . 7. The Globular Amphora ulture: 1 | Kolosovka; 2 | Suyemtsy; 3 | Chernavoda; 4 | Me-zhirehye.With regard to this aspet, the So�evka graves approximate some burial moundsof the Middle Dnieper Corded Ware and the Cataomb ultures.2.2. GLOBULAR AMPHORA CULTUREThe late Tripolye of the right-bank Ukraine is immediately assoiated withmonuments of the Globular Amphora ulture, partiularly of its eastern versionwidespread on the territory of the Podolia and the Volhynia [Sveshnikov 1985℄.Finds of weapons in these monuments are not numerous and inlude at int axespeuliar for their trapeziform on�guration and arefully grinded faes (Fig. 7: 1,3).An axe-hammer from Suyemtsy refers to the round-butted Tripolye type (Fig. 7:2). A spei� asymmetri leaf-shaped plate-based int arrow-head was found in theMezhirehye (Fig. 7: 4).



1792.3. POST-MARIUPOL GRAVESNotwithstanding a onsiderable number of monuments, weapons of the steppepopulation of the Early Bronze Age are represented rather poorly.Speial attention should be paid to �nds of moulds for asting lugged axesdisovered in "post-Mariupol" burial interments near the village of Mayevka of theDnepropetrovsk region; barrow group XII, barrow 2, grave 10 [Kovaleva et al. 1977:20-22, Tables XV, XVI℄ and on the Samara island in the viinity of the village ofSokolovo, the Novomoskovsk distrit of the Dnepropetrovsk region; barrow 1, grave6 [Kovaleva 1979: 64, Fig. 6℄. These graves of foundry artisans are the most anientin Eastern Europe [for more details on these graves, see an artile of V.I. Klohko"The metallurgy..." in this volume℄. 2.4. THE YAMNAYA CULTURERegardless of wide territories overed by this ulture and a substantial numberof monuments, the study of the ulture weapons leaves muh to be desired. This isdue to lak of weapons in graves and insuÆient researh of settlements. Sare �ndsof artiles of armaments in the graves often appear typial for some other ulture.This is espeially true for the late Yamnaya monuments, all of whih ontain theCataomb-type weapons. This phenomenon will be disussed further in this study,while now the author suggests onsidering materials of the early Yamnaya period.Dart-heads are represented by int double-faed long-tanged artiles with leaf--like blades, for instane, like found in Antonovka, barrow 5, grave 7 and in Seme-novka, barrow 2, grave 7 (Fig. 8: 1,3). This kind of dart-heads is ommon for themajority of European ultures a 3150{2500 BC.Heads with triangular blades and broad short tangs were disovered in Sta-rogorozheno, barrow 1, grave 17, and in Mikhailovka settlement (Fig. 8: 2). Theyalso our in the Corded Ware and the Cataomb ultures. A pointed leaf-shapeddart-head from Mikhailovka settlement features a rather peuliar sample.Axe-hammers from Mikhailovka settlement represent replia of the So�evkaaxes, di�ering from the latter only in larger dimensions. Surprisingly big sizes ofMikhailovka hammers make them unique among other similar Bronze-Age we-apons. Most probably, those artiles were not intended for daily usage, but wereult artiles instead.Daggers. A int double-faed dagger found in Mikhailovka settlement repre-sents a typial item of the Corded Ware ulture.
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HF i g . 8. The Yamnaya ulture: 1 | Antonovka, barrow 5/7; 2,4 | Starogorozheno, barrow 1/17; 3 |Semenovka, barrow 2/7.A bronze dagger from Starogorozheno, barrow 1, grave 17 (Fig. 8: 4) featuresanother unusual version of the Usatovo daggers. The latter had hafts made oforgani materials, while the Starogorozheno dagger was whole-ast and had a metalhaft opying the form of a wooden or a bone haft inluding holes unneessary insuh a ase.



1812.5. THE CATACOMB CULTURAL-HISTORIC ENTITYThe Yamnaya ultural-histori entity whih had existed in the Ukrainian steppewas superseded by the Cataomb entity. Suh a brief writing piee is unable toontain the abundane of artiles of armaments in the Cataomb burial moundsof all ultures whih belonged to this entity, as well as a substantial number ofsuh graves investigated up to the present. Therefore, the Cataomb weaponry isa subjet for disussion in a separate artile [see an artile by V.I. Klohko andS.Z. Pustovalov "The warfare. . . " in this volume℄. 2.6. CORDED WARE CULTURESOn the vast territories of the right-bank Ukraine the Tripolye ulture was su-perseded by the Corded Ware ulture whih was generally synhronous with theCataomb ultures.2.6.1. CORDED WARE CULTURE IN THE AREAS OF CARPATHIANS,THE PODOLIA AND THE VOLHYNIAThe Sub-Carpathian ulture, the Pohapy group of monuments, the Gorodsk--Zdolbitsa and the Strzy»ów Corded Ware ultures oupied the territories of theSub-Carpathian region, the Podolia and the Volhynia regions. Weaponry of theseultures is rather similar and is onsidered in omplex.Arrow-heads.Most ommon are int triangular appertured artiles with sharplyprotruding alks found in Rokitnoye, Rusilov, Torhin (Fig. 10: 8-9; 12: 4-5). Theseond type of int arrow-heads typial for these monuments represent triangularlevel-based items, like those found in Klimovtsy (Fig. 10: 6). A metal lanet-shapedhead was found in the Pohapy burial mound, grave 3 [Ryndina 1980: Fig. 3: 12℄.Dart-heads featured two major types: int items with short broad tangs and longpointed (Rusilov, Zozov; Fig. 10: 13; 11: 2) and short leaf-like blades (Gorodok,Ozliev; Fig. 11: 6; 12: 3).Flat axes represent int double-faed �nished artiles of two major types: tra-pezoid-shaped axes (Ostapie, Balihi, Krilos, Gorodok, Lotatniki; Fig. 9: 4,11,12;
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IF i g . 9. The Sub-Carpathian ulture: 1-4 | Kavsko; 5 | Kulhitsy; 6,7,14,15 | Kolokolin; 8-11,16 |Balihi; 12 | Krilos; 13 | Lopatniki.
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AF i g . 10. The Podolia group of the Sub-Carpathian ulture: 1 | Ostapie; 2 | Tomashivtsy; 3 |Verkhnaya Belka; 4 | Vorolivtsy; 5 | Berezhany; 6,7 | Klimovtsy; 8,9,13 | Rusilov; 10,11,15 |Belogorka; 12 | Kahanovka; 14 | Strygany (1-5 | the early stage, 6-15 | the late stage).
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BF i g . 11. The Gorodsk-Zdolbitsa ulture: 1,5 | Zdolbitsa; 2 | Zozov; 3,6 | Gorodok; 4 | Zozov-II.10: 1; 11: 3), as well as rounded-based axes (Zozov II, Kolokolin, Podgaytsy; Fig.11: 4; 12: 1-2). Some of the axes had polished blades.Axe-hammers were made of �rm kinds of stone and had polished faes. Axe--hammers may be lassed into several types: rounded-butted (Kavsko, Vorolivtsy,Berezhany, Malye Ilovihi, Strygany, Zdolbitsa, Cherniakhov; Fig. 9: 1-3; 10: 3-5,14;11: 1; 12: 6) whih represented a developed Tripolye tradition and di�ered fromprevious forms by their shorter proportions. Flat-butted axe-hammers were foundin Belogorka, Lotatniki, Peredivanie (Fig. 9: 13). Prototypes of suh axes were di-sovered in di�erent layers of Ezero [Merpert (Ed.) 1979℄. Axe-hammers fromTomavshitsy, Kolokolin, Balihi, Yasenovka (Fig. 9: 15; 10: 2) belong to the F-type
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CF i g . 12. The Strzy»ów ulture: 1 | Podgaytsy; 2| Dikov; 3,4| Ozliev; 5| Torhin; 6| Cherniakhov;7,8 | the Stublo hoard.



186axes of the Funnel Beaker ulture as de�ned by M. Zapotoky [1989℄. A hammerfound in Balihi may be onsidered as a version of suh weaponry (Fig. 9: 9).Mushroom-shape-apped axe-hammers whih were exavated in Balihi, Kolo-kolin, and Serniki (Fig. 9: 7,16) belong to the K-type of the Funnel Beaker ulture,aording to M. Zapotoky [1989℄.Metal axes. Lugged axes were found among other artiles of the Stublo hoard[Antoniewiz 1929: Abb.12℄. Both axes represent versions of the Kostroma-type axeswhih are assoiated with the Ingul Cataomb ulture. By its elongated tubular butt,one of them (Fig. 12: 7) resembles the Middle Bronze Age Balkan axes: T-16 andT-18, aording to E.N. Chernykh. The other has a peuliar pole-axe-like fae (Fig.12: 8). The aforementioned di�erenes between the Stublo axes suggest their loalprodution by the Corded Ware ulture metallurgists. An axe from Dereviannoye[Ryndina 1980: Fig. 1: 17℄ belongs to the Kolontayevka type harateristi of theDonetsk Cataomb ulture. However, axes of his type our rather often to theWest of the Dnieper as well.Daggers. Flint leaf-like-bladed daggers, for instane, those found in Zlohev,Zdolbitsa, Krasov (Fig. 11: 5) are rather typial artifats of the European CordedWare ulture.Bronze daggers from Rusilov; Serniki, barrow 1, and Vysotskoye, barrow 8,with broad subtriangular blades and apertures for a haft to be fastened to a "base"represent the Central European dagger type a 2500 BC.2.6.2. THE MIDDLE DNIEPER CULTUREThe Middle Dnieper ulture [Artemenko 1967, 1985℄ is represented by a largenumber of weapons.Arrow-heads. Flint triangular uted heads with broadly-positioned alks wereexavated in Khodosovihi, barrow 1, grave 1, and barrow 10; Strelitsa, grave 53 (Fig.13; 14). Level-based arrow-heads found in Strelitsa, grave 53 ontinue traditions ofthe Tripolye ulture. In grave 53 of the Strelitsa burial mound, an arrow-head ofequilateral triangular shape was found, whih resembled arrow-heads ommon forthe Baden ulture. Flint tanged arrow-heads are represented by lanet-like artilesfound in Khodosovihi, barrow 10, grave 1; Strelitsa, grave 53 (Fig. 14), and trian-gular short-tanged heads from Strelitsa, grave 25 and grave 53, and Khodosovihi,barrow 10, grave 1 (Fig. 14; 15).Dart-heads. Typial dart-heads were double-faed �nished short-tanged artiles(Fig. 15: 4). A metal dart-head with a triangular blade and a long tang was exa-
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DF i g . 13. The Middle Dnieper ulture: Khodosovihi, barrow 11/1.
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EF i g . 14. The Middle Dnieper ulture: I | Khodosovihi, barrow 10/1; II | Strelitsa, grave 53.
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FF i g . 15. The Middle Dnieper ulture: Strelitsa, grave 25.vated from barrow 12, grave 1 of the Khodosovihi emetery [Artemenko 1967:Fig. 18, 3℄.Spear-heads. A ast soketed head with a leaf-like blade and asymmetrialpositioned holes for fastening a shaft to the lower part of the soket (Fig. 13:8-9) was found in Khodosovihi, barrow 11, grave 1 [Artemenko 1967: Fig. 47, 32℄.It had been made of arsenious bronze. A ast opper head with a holly-like blade,open soket and two apertures in the lower part of the soket was found in Strelitsa,grave 53 [Artemenko 1967: Fig. 27℄. A forged open-soketed head served as a modelfor a asting mould used for making this head (Fig. 14: II 19).An arrow-head from Khodosovihi is rather similar to a ast head with a broadholly-like blade found in the village of Sukhiny of the Rzhishhev distrit as well as to



190a short-soketed head, ast | judging from its surfae | in a erami mould whihhad a narrow pointed leaf-shaped blade and was found in the viinity of Pereyaslav--Khmelnytsky, a town in the Kiev region. Those were the most anient amongmetal soketed spear-heads known in Eastern Europe [Klohko 1993℄, similar tothe �Un�etie ulture spear-heads.Flat axes. Exavations in Ivankovihi, Khodosovihi, barrow 10, grave 1; andbarrow 11, grave 1, and Strelitsa, grave 53 (Fig. 13; 14) revealed int trapezoid axes.Many of the axes had well-polished surfaes whih might appear as a developmentof the Globular Amphora ulture. Rounded-based axes were found in the gullyof Sergeyeva Griva, barrow 2, grave 1, and the Dednoye Lake, barrow 2, grave 1[Artemenko 1967: Fig. 29℄.Axe-hammers. This type of armaments was represented by rounded-butted axeslike those found in Burty, Zelenki, Gatnoye, and Stretovka (Fig. 16: 1,3-4). TheMiddle Dnieper axes of this type were distinguished for their short proportions anda rhomboid shape.Axe-hammers from Zabara, Lipovets, Budkivka, and Khodosovihi, barrow 10and 11 (Fig. 13: 30; 14: I 12; 14: II 21; 16: 2) represent F-type artifats of the FunnelBeaker ulture. A metal (bronze) opy of suh an axe was found in the Khodosovihiburial mound, barrow 11, grave 1 (Fig. 13: 21). The so-alled "boat-like" axes, forinstane, like those found in Khirovka (Fig. 16: 5), may be regarded as a versionof this kind of axe-hammers. Their peuliar feature was their pole-axe-like bladetypial for the Balkan tradition [Merpert (Ed.) 1979℄. An axe-hammer from Strelitsa,grave 53 (Fig. 14: II 21) features a at butt and also represent development of theBalkan tradition. An axe-hammer exavated in Dolinka of the Monastyrshhinadistrit belongs to the Akkermen type of the Cataomb ulture.A metal "Kolontayevka-type" axe found in the Khodosovihi burial mound, bar-row 10, grave 1 (Fig. 14: I 13) most probably was imported from the areas overedwith the Cataomb ulture.A attened mae was found in the Strelitsa burial mound, grave 25 (Fig. 15: 5).Some of the Middle Dnieper burial mounds | like Khodosovihi, barrow 10,grave 1, and barrow 11, grave 1, as well as Strelitsa, grave 25 and 53 (Fig. 13; 14; 15)| reveal several omponents of o�ensive weaponry: arrows, a spear, axe-hammers,a at axe; or a metal axe, axe-hammer, a at axe, and arrows; or arrows, darts,and a mae. Alongside with warrior burial mounds of the Cataomb ulture, theserepresent the most anient war burial mounds known in Eastern Europe.
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GF i g . 16. The Middle Dnieper ulture: 1 | Zabara; 2 | Lipovets, barrow 266/5; 3,4 | Zelenka, barrow343/5, 5 | Khirovka. 2.7. THE MNOGOVALIKOVA POTTERY CULTUREThe majority of weaponry of this ulture is represented by the Cataomb andthe Corded Ware ultures artifats [Brathenko 1985: Fig. 123℄. Dis-shaped heek--piees assoiated with hariots may be regarded as an improvement brought induring that period.The Borodino hoards the most distinguished among others due to a rih se-letion of weapons whih belong to the period. The Borodino hoard's assoiation



192with the Mnogovalikova Pottery ulture is proved by �nds of Borodino-type stoneweapons in omplexes of this ulture.Stone weapons of the Borodino hoard inluded maes and axe-hammers.Maes. Several types of maes may be distinguished among disovered artiles:globe-shaped maes, attened-oval maes with rims at the lower apertures, and four--knobbed pear-shaped maes representing the Borodino type. Maes of all thosetypes ourred in Cataomb monuments of the Northern Ponti region, and bythe end of Early Bronze Age had been established as loal types. All the maesrevealed in the hoard had been made of tal shale, a rather soft stone, plastienough to be easy to proess, but laking in strength as a weapon, whih makestheir possible usage as artiles of armament rather dubious. Most probably, thosewere deorative artifats. Intensive development of the tal shale deposits on thesouthern edge of the Ukrainian rystallin shield began during the Late Bronze Age,when tal shale was widely used for making asting moulds [Sharafutdinova 1985℄.Axe-hammers. Three axe-hammers representing versions of the Akkerman axe--hammer type display a peuliar mushroom-shaped ap. As mentioned hitherto, themushroom-shaped ap �rst ourred in some types of the Balkan axes and axes ofthe Funnel Beaker ulture. During the Cataomb period, this feature was displayedon loal-made axes. Atually, the Borodino type ombines features of two typesof the Cataomb axes: the Akkermen-type weapons and axe-hammers headed withmushroom-shaped aps. The third axe is distinguished by its broad pole-axe-shapedblade. All of the axes were made of Krivoy Rog nephrite. Metal weapons madeof silver are rather rare: three spear-heads (one represented only by a soket), adagger and a pin.Spear-heads. This kind of weapons is represented by a head with a broad pointedleaf-shaped blade, a fork-shaped shaft, a long soket deorated with a ast ornamentof triangles, three rims at the soket base and a lug. It was made of a silver--based alloy; the ornament on the soket was plated with gold. By its shape, thisspear-head is similar to fork-shaped heads found in the Seyma and the Torbinoemeteries [Chernykh 1976: 45℄. The other head displayed a pointed leaf-shapedblade, a powerful rib rhomb-shaped in setion, a long soket strengthened by arim at the base with turned-down lugs with holes to be fastened to a shaft. Thisspear-head was made of silver, the soket was enrusted with gold and deoratedwith a sinked ornament of zigzags, triangles and strokes. It is generally similar to theSeyma spear-heads in form; however, they vary substantially in metal omposition aswell as ornamentation (both with regard to subjets and ornamentation tehniques).The spear head in question may be regarded as a prototype to the Golovurovo-typespear-heads of the Sosnitsa ulture dated bak to the Late Bronze Age. The thirdspear-head is represented by a soket (the blade perished), and it is similar in formand metal omposition to the seond head. However, its distinguishing features



193are absene of lugs, presene of penetrating apertures on the soket, and sinkingornament representing a "running spiral" and summit-up triangles.A dagger. This artifat was made of silver and enrusted with gold. The bladewas ast in a folding mould with a funnel loated from the pointing side. After beingast, the blade was forged, grinded, and three holes were perforated on the tangfor fastening a haft. By its form and type of haft fastening, this dagger is similarto swords and daggers found in Cirle B of the shaft graves [Mylonas 1957℄ inMyenae, while di�erent from the latter in ornamentation.The Borodino hoard presents a new metallurgial and weaponry tradition whihbeame dominating in Eastern Europe during the Late Bronze Age [for more de-tailed information, see artile "The metallurgy..." by V.I. Klohko in this volume℄.3. CHANGES OF AGRICULTURAL AND PASTORAL WEAPONRY(NEOLITHIC | EARLY BRONZE AGE)Materials of the Early Bronze Age arhaeologial ultures whih ourred onthe territory of Ukraine point out to substantial hanges in military raft during thisperiod. Metal weaponry emerged, and alongside with e�orts to realize traditionalforms of stone weapons in metal, ontemporary artisans developed new spei�metal types of weaponry: daggers and soketed spear-heads. New kinds of militarytransportation means emerged, represented by four-wheel | and later also two--wheel | vehiles-hariots [Cherednihenko, Pustovalov 1991℄.Ourrene of a large number of weapons in burial mounds of this periodreets enhaning in signi�ane of wars in pastoral soieties' life-styles, as well ashanges in eonomi and soial strutures of the soieties expressed in emergeneof warriors and establishment of military aristoray.Early stages of using a horse deserve speial onsideration. Many sholars re-fer emergene of horse-bak riding in Eastern Europe to the Sredny Stog ulture,argumentating their assumptions by materials exavated in the settlement of De-reivka dated bak to the 4000 BC [Telegin 1986; Anthony, Telegin, Brown 1991℄.D.W. Anthony dated early stages in using a horse for overing long distanes andas a draught animal in harness to 3150{3000 BC [Anthony, Brown 1989℄. Theseassumptions neglet the issues of di�erenes between domestiated and non-do-mestiated equides. Two di�erent issues are mixed in one: the issue of emergeneof wheeled means of transportation and the issue early stages of using a harnes-sed horse, while results of speial investigations in history of development of horseharness.



194 A. Ha�usler pointed out that development of wheeled vehiles should not beassoiated with the issue of using the horse harness, and aÆrmed that arhaeologialmaterials prove that only bull-drawn arriages had been used in the Neolithi andthe Early Bronze Age [Ha�usler 1992b℄.E�orts to single out bone heekpiees in the Early-Bronze Age materials haveled to misunderstandings. Hene, I.F. Kovaleva distinguished the bone beak-ham-mers found in burial mounds of the Yamnaya ulture in the Dnepropetrovsk regionas "heekpiees" and interpreted these burial mounds as "riders' graves" [Kovaleva1993℄.On the basis of studies onduted by N.N. Cherednihenko [1987℄ and newmaterials, one may distinguish the three priniple stages of using a horse in theEurasian steppes.1. First period an be dated to 4th-3rd millennia BC. The way of horse-bakriding during this period remains unlear, as no information is available exept thefat that by that time a horse had already been domestiated.One an only assume that herds of domestiated horses were followed by mo-unted herdsmen. However, that did not mean wide-spread horse-bak riding, andmoreover, that did not prove emergene of avalry as a kind of armed fores. Thereis also a possibility that during the period in question a horse was used in dis-whe-eled art gear similarly to the way donkeys and onagres was used for arrying warhariots in the Anient East. Obviously, this assumption is hard to prove, as wellas to negate. No authenti remainders of horse harness (that is, found on a horse'sbones), and no horse graves related to this period have been disovered so far. Ifhorse harness was used during this period, most probably, it looked like a modernhalter or onagre gear ommon in the Anient East. In addition to suh a harness,a ring was used, whih had been run through the animal's nostrils. In the East thiskind of harness was in use until a new type of horse harness with heekpiees ap-peared there about mid-2nd millennium BC. Presumably, suh a harness was usedin the steppe before heekpiees were invented as long ago as in the �rst half ofthe 2nd millennium BC.In general, this period should be de�ned as a period of herdsmen, that is, theperiod when horses were used by herdsmen in order to follow their grazing herdsof horses. For this purpose people ould domestiate new-born foals and later usethem as means of transportation to follow their herds. Those domestiated horsesould have been harnessed with a primitive gear similar to a halter, with no bit orheekpiees.A mono-axle hariot found in the Cataomb burial mound in the viinity ofvillage Marievka suggests that �rst e�orts to use a horse as a draught animal may bedated by the middle of the 3rd millennium BC. However, it is important to note thatM.V. Gorelik's attempt [1985℄ to relate the origin of hariots only to the Middle



195East ontradits the arhaeologial materials whih proves that Middle Eastern-typehariots (both bull-drawn four-wheeled vehiles on solid wheels and later versionsof horse-drawn hariots on two perforated wheels) emerged | aording to newinformation | in Eastern Europe about the end of 4th millennium BC. Earlystages of development of wheeled means of transportation, inluding hariots, onthe territory of Ukraine is dated bak to that period.2. Next period | 2nd millennium BC | di�ers from the previous one by emer-ging of a soft-bit harness with bone heekpiees found in horse graves displayingremainders of harness. During this period, a horse was used as a draught animal.Horse-bak riding ontinued to be of limited importane and was spread mainlyamong herdsmen. Emerging of avalry as a kind of military fore was pratiallyimpossible with use of soft bit, as neessary breaking-in ould be done only with me-tal bit. Therefore, the seond period is distinguished as draught, or rather, hariotstage of using a horse, and as a hariot stage of development of a steppe bridle.3. The last stage ommened in the end of 2nd millennium BC to the early 1stmillennium BC with emergene of metal bit, and has lasted till the present time.During this period, horse-bak riding has beome as wide-spread as the use ofdraught horses. Cavalry has developed into one of the main | and in some ases,the priniple | kind of fores. Emergene of avalry was likely to be brought inby eonomi reasons, sine in the early 1st millennium BC steppe tribes passed onfrom settled to nomadi attle-breeding, in whih a horse was attributed a majorrole.The need to protet huge herds and oks, as well as the neessity to assimilateand apture new pastures, required an armed fore whih ould be more mobilethan hariots, easy to equip and ould possess good ross-ountry abilities. In theontemporary onditions, avalry alone ould be suh a fore. From the Eurasiansteppes avalry disseminated to all other regions of the Old World as the main kindof armed fores.Although a horse ontinued to be used as a draught animal, this period maybe referred to as the period of horse-bak riding. The period in question reetsa new stage in the development of a horse-bridle, sine one may rightfully disussemergene of a bridle after invention of metal bit. Translated by Inna Pidluska



Balti-Ponti Studiesvol. 2: 1994, 196-215PL ISSN 1231-0344Vitor I. Klohko, Sergey Z. PustovalovTHE WARFARE OF THE NORTHERN PONTIC STEPPE |FOREST-STEPPE PASTORAL SOCIETIES: 2750{2000 BC(CATACOMB CULTURE)Notwithstanding relatively good knowledge of the Cataomb soiety, gainedby study of materials found in burial interments, no speial investigation aimed atanalyzing weaponry, military skills, and evaluation of politial situation during theCataomb period has been aomplished so far. Nowadays, olleted materials al-low to undertake suh a study. This artile aims at providing ethni and ulturalharateristis of weaponry of the Northern Ponti Cataomb entity; reonstrutingweapons of some ategories of warriors, army organization in general, and signi�-ane of war for this soiety.The Cataomb soiety of the Northern Ponti region appears as a omplexsoial body formed under dominane of the Ingul ethni omponent. Besides thisethnos, the entity inluded the Eastern Cataomb population (onventionally, Do-nets) whih lived in this territory, as well as remainders of late Yamnaya groups[Pustovalov 1990a, 1990 b℄. A politial, eonomi, religious enter emerged withinthe area of dissemination of this ethno-soial entity, on the territory between the ri-ver Molohna, the Sivash Lake region and the Krivoy Rog region. That was the plaewhere major institutions of the soiety were loated, inluding leaders' "headquar-ters", houses of nobility and warriors, priniple santuaries, metalwork enters andohre and stone supplies; also there were settlements, some of them forti�ed [Pu-stovalov 1990, 1991℄. The enter was surrounded by periphery populated mainly bylabor people. This periphery strethed from the Prut river in the West almost to theDon river in the East. The northern boundary lied on the onventional borderlinebetween the steppe and the forest-steppe.Life and ativities of this omplex body rested upon the early lass or aste sys-tem ommon for Indo-European peoples, the Cataomb soiety being one of them[Abayev 1972: 26-37℄. The upper aste was the Ingul ethnos; the Eastern Cataomb(onventionally, Donets) people omprised the middle aste, and remainders of theYamnaya tribes belonged to the lower aste. Eah of the astes, or ethno-soial gro-



197ups, featured onsiderable degree of aste inequality | more typial for the Ingulpopulation than for the others. Asent to an upper aste was stritly regulated andpossible only aording to ertain rules (for men, mainly for war merits, for womenby marriage) [Pustovalov 1990b℄.Features of the lass-aste system disovered in the Cataomb soiety and therevealed ethni harateristis allow omplex onsideration of the issues of armyorganization and weaponry. Statistis used in the artile are based on a large numberof ataomb burial interments investigated on the territory of the Northern Pontiregion (over 1200 burial mounds, aording to a ondition of fortuity). Data aboutthe Yamnaya burial interments are based on published information on the SouthernBug river (931 graves) [Shaposhnikova, Fomenko, Dovzhenko 1986℄.1. CHARACTERISTICS AND DATING OF CATACOMB WEAPONRY1.1. THE INGUL CULTURE WEAPONRYBow and arrows. No bows have been found in the Ingul graves up to the pre-sent. Quiver sets were disovered in the Kovalevka (group 8,1/15) and the Za-mozhnoye (5/4-5) graves [Kovpanenko, Chernykh 1984; Otroshhenko, Pustovalov1991a℄. Sare �nds of individual arrows were, most probably, evidene of wounds.Those were small deep-uted arrow-heads with a pointed leaf-shaped blade. In mostof the ases their alks were bevelled toward the shaft whih aounted for theirleaf-like shape, ommon for all arrows of the Cataomb period. This shape madethem di�erent from sharp-alked triangular arrow heads of the Yamnaya and theCorded Ware ultures. Examples of the Ingul arrows were found in the Zavod Vy-sokovoltnoy Apparatury, grave 19, and the Vinogradnoye, 32/10; 19/8 graves (Fig.1: 9-15).Darts. This kind of weaponry is very rare in the Ingul burial interments. Anexample of a dart-head, a small pointed leaf-shaped int artile with no learlyoutlined tang was found in the barrow at Risovoye, 5/39b (Fig. 2: 7).Sling. This kind of missile weaponry is represented by sling-stones found inZamozhnoye, 8/1; Tselinnoye, 1/25; and Filatovka, 12/2. Generally suh �nds arerather rare, as well as other kinds of missile weapons.Axe-hammers. This is the most ommon ategory of �nds in the Ingul warriors'graves. This kind of weaponry is represented by types wide-spread in pratially all
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AF i g . 1. Axes and arrows of the Ingul ulture: 1 | Zamozhnoye, 8/1; 2 | Rakhmanovka, 4/13; 3 |YUGOK-65, 2/18; 4 | Shirokoye, 3/16; 5 | Zamozhnoye, 5/2; 6 | Zamozhnoye, 5/7; 7 | Vinograd-noye, 31/6; 8 | Orlianka, 3/9; 9-10 | ZVA, g.19; 11-13 | Vinogradnoye, 19/8; 14,15 | Vinogradnoye,32/10.
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BF i g . 2. Axes and maes of the Ingul ulture: 1 | Gorozhenko; 2 | Zamozhnoye, 2/9; 3 | Gr.6 km,2/2; 4 | Martynovka, 1/7; 5 | Tselinnoye; 6 | Baratovka, 2/18; 7 | Risovoye, 5/39; 8 | Vinogradnoye,3/36; 9 | Filatovka, 12/2; 10 | Menhikury, 1/29.



200European �ght-axe ultures. However, aording to typology of axe-hammers, theFunnel Beaker ulture in its early Central European stages of development, was themost similar to the Ingul ulture.Although every item is unique, the Ingul axes an be lassed into two types: axe--hammers (AH) and axe-hammers with salient mushroom-shaped ap (AHS). Twosubtypes an be distinguished within the AH-type: elongated (AHE) and shorteraxe-hammers (AHSh). The AHE were found in the Zamozhnoye, 8/1; the YUGOK--65, 2/18; the Rakhmanovka, 4/13, and the Shirokoye, 3/6 graves. These artiles weresimilar to axe-hammers of the Funnel Beaker ulture, as de�ned by M. Zapotoky[Zapotoky 1989: 95-103℄. AHSh are represented by �nds in the graves of Za-mozhnoye, 5/2; Gr.6 km., 2/2; Martynovka, 1/7; Tsylinnoye, 16/9; Baratovka, 2/28;Vinogradnoye, 31/6; Orlianka, 3/9; Gorozheno; Zamozhnoye, 2/9, 5/7 (Fig. 1: 5-7;2: 1-6). Axes of this subtype are similar in general form to the G-type axes of theFunnel Beaker ulture, though trunated proportions make them more lose toaxe-hammers of the Ukrainian Corded Ware ulture.Axe-hammers of the AHS type also split into two subtypes: elongated (AHSE)and shortened (AHSS) axes. The AHSE were found at the Zavod VysokovoltnoyApparatury, Grave 19; Staroobgdanovka, 1/4; and Orlanka, 4/9; and the AHSS wereobserved in Limantsy, 7/11 (Fig. 3: 1-4). By their general forms and mushroom-sha-ped aps, all of those axes were ommon to K-type axe-hammers of the FunnelBeaker ulture of Central Europe [Zapotoky 1989℄. However, the Ingul axes werepeuliar for their high quality of surfae �nishing and �rm faets outlining "shoul-ders" of the artiles.Axes from Vinogradnoye, 33/4, and Zlatopol, 25/15 (Fig. 3: 5,6) belonged tothe types spei� for the Corded Ware ultures of Ukraine, and, most probably,represent imports to the area.Engraved ornamentation is another spei� feature of the Ingul-ulture axes,espeially of axe-hammers. All those axes were made of very �rm kinds of stone,porphyrite-diabase [Sharafutdinova 1980℄; despite the diÆulties in proessing suh�rm stone, the artiles were deorated with very sophistiated ornaments. Suh adiÆult, almost jeweller's stone-proessing tehnique is not typial for the Europeanultures. This fat prompts to look for a solution in other regions. By the qualityof stone proessing, the Ingul axes an be ompared only to known Anatolia axesfrom Troy II and the Dorak grave (Fig. 4: 1-6) [Mellart 1966: Pl.XXII℄. Probably, itwas the Anatolia impat that aounted for emergene of engraved ornaments onthe Ezero axes [Merpert (Ed.) 1979: Fig.104,105℄. All of those axes were made of�rm kinds of stone and are remarkably well-done. They were all axe-hammers, andsome of them had mushroom-like aps. N.Y. Merpert explained their emergenein Ezero by inuenes of the Funnel Beaker ulture [Merpert (Ed.) 1979: 170,172℄. However, M. Zapotoky pointed out that emergene of the axe-hammers in
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CF i g . 3. Axes of the Ingul ulture. Darts and arrows of the Donetsk ulture: 1 | ZVA, g. 19; 2 |Starobogdanovka, 1/4; 3 | Orlanka, 4/9; 4 | Limantsy, 7/11; 5 | Zlatopol, 25/15; 6 | Vinogradnoye,33/4; 7 | V.Belozerka, 4/4; 8 | Akkermen, 4/1; 9 | Novohernomorye, 7/5; 10 | Zamozhnoye, 4/7;11 | V.Tokmak, 2/13; 12,13 | Vinogradnoye, 24/22; 14,15 | Akkermen, 6/9.
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DF i g . 4. Weapons from the Donetsk monuments and their analogies: 1-3 | the Dorak grave; 4-6 |Troy II; 7 | Akkermen, 8/7; 8 | Staromikhailovka; 9| Zhdanov (Mariupol) museum; 10 | Lugansk;11 | Kherson museum; 12 | Vinogradnoye, 24/22; 13 | Zlatopol, 7/20; 14 | Akkermen, 14/7; 15,16| Riasnye Mogily, 5/17; 17 | Akkermen, 9/4-6; 18 | Lysiy Kurgan, 36; 19,20 | Frunze, 8/4



203the Funnel Beaker ulture had ourred under the Balkan and the Middle Eastimpats [Zapotoky 1989: 101℄. Most probably, M. Zapotoky was right. For us it isimportant to know that during 4th millennium BC stone axe-hammers were wide--spread in the Balkans and Central Europe, and, that during that period prototypesof the Ingul axes have been disovered in the monuments of the Balkans and theriver Danube basin.Metal axes. In the Ingul ulture, axes are represented by soketed elongated(often bent in a sikle-like urve) broadened toward the blade artiles of the "Ko-stroma"-type, as desribed by S.N. Korenevski [1976℄ who provided a rather reliablede�nition of them as belonging to the Cataomb period. The bulk of axes of thistype was disovered in the Lower Dnieper basin: in the viinity of Krivoy Rog, Ta-rasovka of the Yekaterinoslav distrit, Ulianovka, Elanets distrit of the Nikolayevregion (a hoard), Kamenko-Dneprovsky distrit of the Zaporozhye region, the Ki-rovograd region, Kapulovka of the Nikopol distrit, the ity of Krivoy Rog, Crimea,Mikhailovka of the Khortitsa volost, Rybakovka of the Odessa region (a hoard)[Korenevski 1976: 18-19℄, the ity of Kherson [Tallgren 1926: Fig.989℄, from a ol-letion of A.Paul (No 41-45), from the Kherson region, a olletion of Alexeyev (theState Ermitage, 93/8), a hoard in the barrow near Alexandrovka in the Orel-Samarariver basin [Kovaleva 1981: Fig.5℄ (Fig. 5: 11-15). An elongated sikle-shaped faedi�erentiates the "Kostroma"-type �ghting axes from all other European axes ofthe 2nd half of 4th millennium and the 1st half of 3rd millennium BC and hassimilarities only among �ghting axes originating from the Middle East. Meanwhile,the soket shape ats as a di�erentiating feature and proves these axes to be uniqueartiles. In general, the origin of this type of axes remains rather vague. Finds ofaxes of this type in hoards together with the "Kolontayevka"-type axes (see below)suggest their rather long o-existene in the Northern Ponti region.Maes. This ategory of �nds is not numerous in the Ingul monuments. A ru-iform mae was found in the barrow near Vinogradnoye, 3/36 (Fig. 2: 8). Globe--shaped maes were disovered in Filatovka, 12/2; Menhikury, 1/29; V.Tokmak, 1/9(Fig. 2: 9,10). Maes have never been found in omplex with axe-hammers. Cru-iform maes represent a relatively rare type whih seldom ourred in EasternEurope beginning with the Eneolithi (the Mariupol emetery). Globe-shaped ma-es found in the Ingul monuments belong to ommon Central European types. Theyare assumed to originate from the Middle East and disseminate in the Balkans andadjaent East European regions sine the 1st half of 4th millennium BC [Berounska1987℄.Transportation vehiles found in the ataombs represented war implements[Cherednihenko, Pustovalov 1991℄. Most probably, the Ingul burial ritual did notrequire a whole hariot or a art to be put into the grave. However, entral partsof wheels whih were used as a door to lose the ell entrane, our rather often,



204

EF i g . 5. The Cataomb maes and metal axes: 1 | Novoherkassk, 2/11; 2 | Pokrovskoye, 205/6; 3| Kudinov, 1/9; 4 | V.Tokmak, 2/13; 5 | Voroshilovgrad (Lugansk); 6 | Kramatorsk; 7,9 | theKolontayevka hoard; 8,10 | the Skakun hoard; 11 | the Kirovograd region; 12 | Kapulovka; 13 |Krivoy Rog; 14 | the Rybakovka hoard.
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FF i g . 6. Reonstrution of a hariot from grave 27 of the barrow 11 at the village of Marievka of theZaporozhye region [S.Z. Pustovalov℄.for instane, in Zamozhnoye, 5/2,4-5; 6/3, et. Due to their spei� onstrution(Fig. 6), these wheels are regarded as similar to those of Middle Eastern mono--axle hariots whih had been widespread there sine the end of 4th millennium BC[Gorelik 1985℄. 1.2. WEAPONS OF THE EAST CATACOMB TRIBESBow and arrows. Up to the present, bows were disovered in the following"Donetsk" graves: Akkermen, 2/3, 6/3, 12/4, 17/4; Vinogradnoye, 24/22; Stratilovka,6/7; Frunze, 4/8. Although ill-preserved organi parts did not allow to de�ne prei-sely the types of these bows, their dimensions | length 130-90 m, width 2,5-6 m,thikness 1 m | prove those were ompound bows. These �nds may be regardedas another argument in favor of our thesis that ompound bows appeared in EasternEurope a 2750 BC [Ko±ko, Klohko 1987℄.Arrow-heads. Small int arrow-heads, mostly leaf-shaped and deep-uted, werefound in Vinogradnoye, 24/22; V.Tokmak, 2/13; Akkermen, 6/9, 14/7; Riasnye Mo-gily, 6/17; Novohernomorie, 4/17; Solenyi, 1/6; Frunze, 8/4 (Fig. 3: 11-15; 4: 14--16,19,20). All of those arrows were typial for the Cataomb ulture. In some ofthe "Donetsk" graves, in partiular, in Lysiy Kurgan, g.36; Akkermen, 9/4-6, rese-arhers disovered level-based triangular arrow-heads (Fig. 4: 17,18) typial for theCorded Ware ulture found on the territory of Ukraine.



206 Arrow shafts are usually preserved badly. Aording to S.N. Brathenko, theirdimensions were: 45-60 m long, and 4-6 mm thik [Brathenko 1989a: 77-78℄.Quiver sets inluded 10 to 20 arrows. Quivers were at, elongated, 40 to 75 mlong and 8 to 12 m wide. They were made of wood and leather (Zhelobok, 3/1;Kominternovskoye, 4/4; Voytove III, 4/10). Bukle stiks found in the Nikolayevkagrave 7/8 in omplex with 18 soketed arrows [Brathenko 1989a: 80℄ point out tothe fat that the quivers had had valves whih would over the mouth and had beenloked by suh a bukle. Quivers of this design were known in the AhemenidianIran and among the Sythians of Ukraine during the Early Iron Age [Klohko 1977:47-54℄.Axe-hammers. This kind of weapons omprise a relatively sare ategory of�nds in the "Donetsk" graves whih represent a part of the Northern Ponti group.Most of them, inluding Noviy Aksai, 8/6; V.Belozerka, 4/4; Khriashhevsky, 1/3;Lysiy Kurgan, 3/10; Donskoy, 5/29 [Brathenko 1976: Fig. 26℄ belong to the typesommon for the Corded Ware ulture in Ukraine, primarily, the Middle Dnieper andthe Sub-Carpathian ultures. An axe from Zlatopol, 7/20 (Fig. 4: 13) is assoiatedwith the Ingul axe-hammer type (AHSh). Due to their elongated proportions andbroadened pole-axe-shaped blades, axe-hammers from Akkermen, 8/7; Staromikha-ilovka; the Zhdanov museum; the Kherson museum; Lugansk, 3/3; Vinogradnoye,24/22 (Fig. 4: 7-12) are singled out as a speial type. There were e�orts to assoiatethese implements with the Borodino-type axes. However, S.N. Brathenko pointedout to inadequateness of suh analogy and argued that the Akkermen'-type axes(and we suggest that this de�nition be used as the type-name) referred to an ear-lier period [Brathenko 1976: 144℄. The Akkermen-type axes represent a developedversion of the Troy-type axes: Troy II, the Dorak grave, being di�erent from thelatter only in smaller sizes and absene of deorations. However, an Ingul axe froma grave disovered in the viinity of Rakhmanovka, 4/13 (Fig. 1: 2) bears relativelyrih deor. The Akkermen-type axes represent yet another Anatolia element in theCataomb ultures of tribes that one populated the territory of Ukraine. The Ra-khmanovka �nd proves that axes of this type were used both by the Donetsk andthe Ingul warriors. The Borodino-type axes represent further improvement of thisline at the later �nal stage of the Cataomb | the Mnogovalikova Pottery ulture.They feature a mushroom-shaped ap typial for the Balkan and East Europeanaxes sine the beginning of 4th millennium BC inluding axes from Ezero [Merpert(Ed.) 1979℄ and the Funnel Beaker ulture. Hene, the Borodino axes may be re-garded as a synreti type ombining features of East Mediterranean and CentralEuropean weapons.Metal axes. The Donetsk ulture is represented by the "Kolontayevka"-type axes[Korenevski 1976: 19-23℄. The area overed by these axes generally orresponds withdissemination of the "Kostroma"-type axes and inludes the Middle and the Lower



207Dnieper basins. Furthermore, numerous artiles have been found in the LowerDon and Donets basins. Finds of moulds in the graves of Kramatorsk (grave 1)[Brathenko 1976: Fig. 22,4℄ and Voroshilovgrad [Brathenko, Shaposhnikova 1985:Fig. 109, 16℄ (Fig. 5: 5,6) may be used as an argument for loal prodution ofsuh axes by the Donetsk foundry speialists. An axe of this type was disovered ina Cataomb grave near Privolnoye [Brathenko, Shaposhnikova 1985: Fig. 109,9℄.Co-existene of the "Kostroma"-type and the "Kolontayevka"-type axes is suggestedby �nds in the hoards disovered at Skakun of the Kursk region and Kolontayevkaof the Kharkov region [Krivtsova-Grakova 1955: Fig. 35, 1-11℄ (Fig. 5: 7-10).A rih variety of forms of the "Kostroma"-type and the "Kolontayevka"-typeaxes points out to relatively long evolution of these implements in the NorthernPonti region. Although emergene of soketed axes in Ukraine is traditionally as-soiated with the Northern Cauasus, arhaeologists have questioned this assump-tion for quite a long time. Typologial predeessors of the "Kolontayevka"-type axesare the "Novosvobodnaya"-type [Korenevski 1974: 14-22℄, or the Maykop group-IIIaxes. A erami mould for making suh axes | by the way, the only in the Nor-thern Ponti region known up to the present | was found in the Cataomb burialmound near Prishib of the Lugansk region [Brathenko, Shaposhnikova 1985: 409℄.It has an open "belly" whih is typial for the most anient moulds used for makinglugged axes in the Blak Sea region [Chernykh 1978a: 136℄. Suh axe was foundin a Kemi-Oba grave near Dolynka, the Krasnoperekopsk distrit of Crimea [Ko-renevski 1974: 24, Fig. 8,7℄; the metal of the axe and other similar �nds di�eredfrom that used in the Cauasus, whih enabled S.N. Korenevski to raise the issue ofindependent metal prodution in the steppe, though under the Cauasian inuene.The mould from the Prishib grave is analogous to moulds disovered in VI-IVlevels of Ezero [Merpert (Ed.) 1979, samples 108, 109℄. One of these moulds wasmade of lay, the two other were made of tal shale; these are the most anientstone moulds known in Europe. Levels VI-III of Ezero are synhronized with TroyI [Merpert (Ed.) 1979: 533℄.The Novosvobodnaya implements are not the most anient Balkan-type lug-ged axes known on the territory of Ukraine. The oldest of known axes belong tothe "Banabyuk" type [Korenevski 1974: 27℄. Moulds for this kind of axes were fo-und in the Eneolithi (elongated, pre-Yamnaya) burial interments at Mayevka andSokolovo of the Dnepropetrovsk region [Kovaleva, Volkoboy, Larina 1977: TablesXV-XVI; Kovaleva 1979: 64, Fig.6℄. This allows to assume that southern Ukrainiantribes established relations with the Balkans and Anatolia from the 2nd half of 5thmillennium BC, and that solution of the issue of origin of both Cataomb metal axesand the Cataomb ulture in general lies within the framework of these relations.Maes. The Donetsk monuments feature typial kinds of globe-shaped andpear-shaped maes disovered in the graves of Khriashhevsky, 1/3; Akkermen, 6/3;



208V.Tokmak, 2/13; Kudinov, 1/9; Novoherkassk, 2/11; Pokrovskoye, 205/6 (Fig. 5: 1--4). Also, there were several single �nds of the Borodino-type maes. As mentionedabove, in general those were Middle-Eastern-type armament artiles whih hademerged in the Northern Ponti region in the Eneolithi (the Mariupol emetery).Means of transportation. Four-wheel means of transportation are represented inall Donetsk Cataombs, exept for one. The oldest mono-axle hariot was found ingrave 27 of the barrow 11 in the viinity of the village of Marievka, the Zaporozhyeregion. The vehile had a whole lower part of the body; light lath sides were fastenedthereto. The hariot's detahable front was slightly bent down. The vehile wasfound in a two-hamber Cataomb of total apaity of 44 ubi meters, the graveof an adult man with two dismembered skeletons and a skeleton of an adolesentlying by the hariot [Cherednihenko, Pustovalov 1991℄ (Fig.6).In general, the Donetskmonuments ontain more variations and di�erent typedof armaments than the Ingul monuments. In our view, this is due to peuliar genesisof the Donetsk monuments whih had existed for quite a long period. Availableharateristis and typologial omparison suggest the following onlusions. First,several ategories may be distinguished within the analyzed materials:a) properly Cataomb types, to a ertain extent stritly di�erentiated between theEast-Cataomb and the Ingul areas;b) East- and Central European Corded types;) Anatolia types.Sine progressive forms of weaponry were borrowed by tribes of ertain ulturallevels very quikly, armaments may be regarded as a reliable hronologial benh--mark. Therefore, taking into onsideration parallels that existed in the ulturesof Funnel Beaker ulture, Troy II, the Dorak grave, Ezero, as well as onstru-tion of wheels, one may assume that the East-Cataomb and the Ingul populationsappeared in the Northern Ponti region simultaneously.2. ETHNO-SOCIAL CHARACTERISTICSAs desribed hitherto, the implements of the Cataomb burial interments in-lude arts, their details or symbols (stings), metal and stone axes, stone dart-heads,arrow-heads and sling-stones.Let us see how these kinds of armaments are represented in individual ethnigroups of the Cataomb ethno-politial entity. Besides the aforementioned di�e-renes in kinds of weapons, individual ethni groups varied largely in spread ofpartiular artiles (Table 1).



209TABLE 1: OCCURENCE OF KINDS OF WEAPONS IN ETHNIC ARRAYS (%)kind of wheel, axe mae axe bow, spear, sling % ofweapon amount hariot arrows arrows arrows dart weapon-ontaininggravesethni % % % % % % % %arrayamount 118 19 31 19 6 17 24 2Ingul 63 19,1 38,2 17,6 4,4 11,8 5,9 2,8 15,2East 33 12,1 15,2 21,2 9,1 24,2 18,2 { 5,4Cataomb 11,8Late 17 { { { 5,9 82,3 { 1,8Yamna TendenyIngul 1,3 2,1 1,4 1,0 0,8 0,2 3,0East 0,9 0,9 1,6 2,0 1,7 0,7 0,5CataombLate 0,8 { { { 0,5 2,3 {YamnaAlthough two- or four-wheel hariots in both Cataomb and the Yamnayaarrays, they are more ommon for the Ingul graves. In the analyzed array, no artsourred in the late East Cataomb burial mounds. Same phenomenon is observedin spread of axes (Table 1). Slings were found only in the Ingul graves. Maesare ommon both for the Ingul graves, and, in partiular, for the East Cataombmonuments. Axes with arrows and single arrows are represented in middle level ofthe Ingul graves.The bulk of weaponry ommon for the East Cataomb population inlude abow and arrows, an axe and arrows, and a mae. The ourrene rate of an axein ombination with a hariot is within norm. Although more sare than in theYamnaya graves, spear-heads aount for 18,2% of all �nds. Dart-heads representthe only kind of weapons typial for the Yamnaya tribes (82,3%). Absolute majorityof single arrow-heads found in the Yamnaya graves should be regarded as results ofwounds. They have been found (often only their remainders) among the skeletonbones (for instane, in Babenkovo, 1.21; Tankovoye, 9/24; Staroye, 14/24 [Shhe-pinski, Cherepanova 1969℄. Some features suggest relatively late harater of suhYamnaya graves.



210 TABLE 2: DISTRIBUTION OF KINDS OF WEAPONS IN THE INGUL ANDEAST CATACOMB GRAVES ACCORDING TO SOCIAL RANKSkind of wheel, axe mae & axe & bow, spear, slingweapon amount hariot arrows arrows arrows dartsoial % % % % % % %rankamount 68 13 3 12 26 8 4 21st rank 16 50 12,5 6,3 25 6,3 { {2nd rank 20 25 5 30 30 10 { {3rd rank 32 { { 15,6 50 15,6 12,5 6,3Tendeny: INGUL1st rank 2 2,1 0,4 0,7 0,6 { {2nd ranka 1 0,9 1,7 0,9 0,9 { {3rd rank { { 0,9 1,4 1,5 3 3,0∗%: EAST CATACOMBamount 33 4 3 7 5 8 6 {nobility 8 12,5 { 37,5 25 12,5 12,5ommon 25 12 12 16 12 28 20Tendeny: EAST CATACOMBnobility 1 { 1,4 1,4 0,6 0,8ammon 1 2 0,6 0,6 1,4 1,2
∗ In three ases, sling stones were found in omplex with arrow-heads, an axe and a mae(not inluded in this ase)Therefore, eah ethno-soial group possessed its spei� kinds of armaments.However, only omplex investigation of the three ethno-soial groups provides anappropriate system. Considering weapon-ontaining Ingul burial interments fromthe point of view of rules of asent to an upper aste, it is important to note thata onsiderable number of them (up to 25%) have the East-Cataomb, or even theYamnaya features inluding oval or retangular shaft, writhed position of the bodyon the side or supine position, and oupane of funeral food; for instane, in Riso-voye, 5/39b [Shhepinski, Cherepanova 1969℄; Zamozhnoye, 5/2 [Otroshhenko, Pu-stovalov 1991a℄, Baratovka, 2/18 [Sharafutdinova 1980℄. Simultaneously, the amountof late East Cataomb graves with weapons substantially deline to 3,4%. Transitionto an upper aste an also explain rather high perentage of East Cataomb burial



211mounds ontaining dart-heads, typial for the Yamnaya tribes. Meanwhile, in thelate Yamnaya graves weapons our only in 1,8% of ases.Speaking about preferenes in di�erent kinds of weapons among the threeethni groups whih omprised the Northern Ponti ethno-soial entity, one shouldkeep in mind that for the Yamnaya and the East Cataomb ultures suh a hierarhywas not de�nite enough and it ourred evidently only in the Ingul array.For the late Yamnaya burial interments, aording to riteria established byN.D. Dovzhenko and N.V. Ryhkov, only remainders of transportation vehiles arelikely to have a de�nite tendeny to our in the nobility graves. Arrow-heads anddart-heads our mostly in graves of people who belonged to the lower soial layer[Dovzhenko, Ryhkov 1988℄.Similar tendeny is observed in the East Cataomb area (Table 2). No individualategory of armament is de�nitely assoiated with a partiular soial group. Theamount of war transportation vehiles and spear-heads represented in di�erentgraves does not exeed the average both in graves of nobility and those of ordinarywarriors. Aording to a ommon tendeny, only a mae (or a mae in ombinationwith arrows) and an axe are typial for the nobility burial interments, while an axewith arrows and a bow our rather more often in graves of ommon population. Itis evident that warriors do not enjoy a speial position in these ethno-soial groups.Artiles of armament do not represent the major feature of nobility graves, butat as evidene of property quali�ations of the buried. During formation of theethno-politial entity, the military aste in the East Cataomb soiety was on earlystages of its development. Grave 27 from barrow 11 disovered in the viinity ofthe village of Marievka [Cherednihenko, Pustovalov 1991℄ may be regarded as atypial example of this phenomenon. Meanwhile, for the Ingul ethno-soial arrayartiles of weaponry represent the most obvious feature of the nobility graves. Noneof various kinds of weapons equally often our in burial interments of di�erentsoial layers of the noble. Hene, a wheel, a art, an axe and a mae in ombinationwith arrows are typial for the highest rank of the Ingul nobility and our withinnorm in burial moulds of the seond-ranking nobility.A mae or an axe, or arrow-heads and sling-stones are ommon for gravesof warriors of all soial layers. However, a mae is more typial for graves of re-presentatives of the seond soial rank, while an axe or arrow-heads suggest theburial interment of the third rank. Dart-heads our only in graves of the latter.Correlating this information with data obtained in the ourse of developing ethniharateristis, one may onlude that artiles of armaments typial for higher so-ial layers of other Northern Ponti ethno-soial groups, in the Ingul group tendto represent lower astes of warriors. Therefore, warriors who had reahed a hi-gher soial group omprised only the lowest layers of the latter. Oasionally theyreahed higher stages of soial hierarhy. Therefore, a soial distane between dif-



212ferent ethni groups of the Northern Ponti entity ontinued to exist after a transferto a higher aste. Exeptions were possible only for hiefs | rulers, but these gravesaount for only a few ases for the whole array.3. ARMY ORGANIZATION OF THE NORTHERN PONTIC ENTITYStudy of ethni and soial harateristis of the Cataomb and the late Yam-naya Northern Ponti arrays provide for general reonstrution of a system of armyorganization of this entity.Presumably, individual kinds of fores were formed aording to ethni featu-res, but in the proess of development of the lass-aste system, a ertain part ofwarriors asended from lower ethno-soial groups to the higher group whih broughtin some departure from the original struture. Better and most e�etive weaponshad been used by higher soial layers of population of eah of the three arrays, butgradually the best weaponry was onentrated in hands of the Ingul nobility whihinluded the top representatives of other ethni groups. This ategory of warriorsused hariots on the battle-�eld ating as the main o�ensive fore omparable intheir funtion to tanks [Gorelik 1985: 183℄. Chariot riders were armed with variousweapons: bows, axes and maes. Obviously, this ategory used metal artiles of ar-maments. Suh weapons are represented on the Kernosovka "stela" [Krylova 1976℄.Although the author dated it, as well as the Natalievka "stela", by the Eneolithi, itshould be referred to the Early Cataomb period aording to a seletion and typesof weaponry.In the Ingul monuments, hariots ourred in 20-25% of all graves ontainingweapons. It is too muh if, supposedly, the army were formed only of the Ingulpopulation. However, sine the army of this ethno-politial entity also inludedgroups of the East Cataomb and the late Yamnaya population, the real perentageof hariot riders among the population was substantially lower.The bulk of the army onsisted of infantry of two kinds:a) armed with int-headed darts;b) armed with stone axe-hammers.Besides the major weapons, the infantry had bows, maes, and possibly, slings.The �rst kind of infantry had been formed mainly of the East Cataomb and theYamnaya population, while the Ingul population omprised the seond kind.Probably, a ertain part of fores was armed with bows and slings and atedin avant-guard of the armed formation. Ourrene of defensive installations in



213the Cataomb settlements (for instane, Mikhailovka, et.) suggests existene ofadequate assault devies.Composition of the Northern Ponti fores resembles the struture of MiddleEastern armies. This analogy is based upon profound grounds, as the whole Cata-omb entity, and espeially the Ingul ulture, has extensive parallels with materialsof that region [Klein 1968; Erdniyev 1982; Pustovalov 1990a℄. Dating of the oldestCataomb graves aording to metal axes allows to use the struture developed bythe Sumerians as a model of army organization about the mid of the 3nd millen-nium BC. This struture remained in the Middle East with minor improvements tillthe beginning of the 1st millennium BC [Diakonov 1983a℄. In the Sumerian army,four-wheel hariots ated ahead of a line of heavily-armed infantry. A people's vo-luntary orps was deployed in the rearguard. The most typial army formation was aphalanx with the �rst line of warriors armed with spears, and the seond line armedwith axes. In the sattered formation, separate detahments onsisted of arhers,spearmen, and warriors armed with �ghting axes [Diakonov 1983b℄. As we see, the�rst kind of formation resembles the Yamnaya fores, and the seond kind is moresimilar to the Cataomb, partiularly the Ingul formation.The fat of using the people's voluntary orps in important battles fought by theCataomb army is supported by the following alulations. Artiles of armamentsour in average 10% of graves. Meanwhile, Cataombs ontaining skeletons withtraes of injuries, espeially ranial traumas, should also be added to this amount.Aording to S.I. Kruts, suh sulls omprise over 10% of the whole amount found.Moreover, the bulk of injuries are loated on the left side of the oronar or theparietal bone [Kruts 1984℄. Weapons our only in about 20% of graves where theburied had ranial traumas. Cenotaphs also may be regarded as war graves. Theirnumber in the Northern Ponti region amounts to 9% of all burial interments ofadults. Therefore, 27% of the adult Cataomb population fought in battles whihmeans that the majority of men of the Northern Ponti ethno-politial entity hadpartiipated in wars during their lives. This is an average estimation; the perentageof warriors among the Ingul people is still higher.4. WAR AND THE CATACOMB SOCIETYThe Cataomb soiety existed in onditions of unstable military-politial situ-ation. This is proved not only but a substantial number of weapon-ontaining graves,enotaphs or ourrene of ranial injuries (while among the Yamnaya population



214only 3% of graves display evidene of this kind of injuries) [Kruts 1984℄, but byother aspets as well. Hene, many of the Ingul graves feature shafts with �llingintended to disguise the burial plae in the barrow (hernozem in the blak earthlayer, lay in the subsoil). Alongside with the largest shafts for the Cataomb no-bility, there were some similar in size to burial interments of representatives ofthe lowest soial layer (ommon to a larger extent for the Ingul, less for the EastCataomb nobility) [Pustovalov 1991b℄. Apparently, this phenomenon was a resultof unstable politial situation whih made it neessary to disguise graves, espeiallythose of the noble.Investigation of appropriate features onneted with orientation of Cataombgraves proved that position of a grave in the barrow is onneted mainly with theseason. North-eastern and north-western setors aount for burial interments madein summer, while south-eastern and south-western setors represent winter graves.Among summer-to-autumn graves, the majority belong to armed men who an beregarded as vitims of warfare.Therefore, a higher perentage of summer-to-autumn graves loates the warsituation in partiular regions. For the north-eastern and the eastern setor suh si-tuation ourred in the Lower Don, the Sivash Lake region, on the territory betweenthe rivers of Orel and Samara, and in the Ingul river basin. For the north-westernsetor, it was typial for the Lower Don, the southern part of the Kherson region,the Sivash Lake region, the territory between the river Molohna and the Dnie-per, the Krivoy Rog region and the Ingul-and-Bug basin [Pustovalov 1990d: 164,Table XVIII℄.Territories with higher summer-to-autumn mortality rates oinide with areasof high ourrene rates of trepanation of the skull and graves with weapons. Thisserves as a proof for the onlusion that the military-politial situation was par-tiularly tense on the territory between the river Molohna and the Dnieper, aswell as in the Sivash Lake region [Pustovalov 1990b, 1990℄. Experts have poin-ted out to dissemination of the Ingul population toward north-east as far as theDonets Mountain ridge and the Lower Don [Sanzharov 1991℄, whih, with re-gard to the aforementioned, may be interpreted as a military expansion. Objetsof suh an expansions might inlude opper and polymetal deposits of the Donetsbasin.



2155. CONCLUSIONSThe analysis provided hitherto suggests heterogeni origin of the Cataombweapons. This statement may be used as an argument for the idea expressed byL.S. Klein onerning blending of Middle Eastern and West European features inthe Cataomb ulture [Klein 1968℄. However, partiular forms of this proess havenot been suÆiently de�ned up to the present times.Analogues to the Cataomb weapons disovered in the Middle East, CentralEurope and the Balkans, move the "lower" dating to the end of the 4th millenniumBC and allow to onsider the issue of muh earlier emergene and more anientharater of the Cataomb entity [Brathenko 1989a, 1989b℄. It is also importantto note that similar artiles of armaments our both in the Ingul and the EastCataomb graves, whih points out to their relatively simultaneous existene.Unlike any other steppe ulture of the Bronze Age, the burial ritual of theCataomb entity represents a variety of professions and handirafts, as well as so-ial status of the buried. The analysis results allow to single out weapon-ontainingburial interments into a separate soial-professional group of warriors. In the o-urse of major ampaigns or territory defene, the army inluded people's voluntaryorps. The latter was formed of all adult male population exept elderly people andadolesents whih was typial for this type of soieties.Individual kinds of fores were established aording to the ethni indiations.More prestigious ategories of warriors were formed of the Ingul ethnos, while theothers inluded representatives of the Eastern Cataomb and the Yamnaya tribes.In the proess of development of the soiety this priniple eased to be the majorrequirement, apparently, beause of the neessity to reinfore the army. All thesedetails should be taken into aount while reating a onrete-historial modelof the Northern Ponti ethno-politial entity. De�nite information about militaryorganization and warfare situation may be useful for onsidering the questions oforigin of the Cataomb people. However, this is a topi for a separate study.Translated by Inna Pidluska
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