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CBEPAJIIHHA KBAPLLY 3A JAHUMH EKCIIEPUMEHTY
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Y pobomi posaasidarombesi peysabmamu npogedeHUx ekchepumeHmie no ceepoiiHHIO Keap-
Yy 3Hapsi00simu 3 KpeMmeHio. BcmarnosseHo, wo Halikpawi pezysasmamu nid 4ac ceepdniHHs K8a-
pyosux nopid KpemeHegUMU 3HAPSAOOSAMU GYAU OMPUMAHI WASIXOM NPSMO20 KOHMAKMY Je3d
3Haps100s1 ma nogepxHi, o 06p06.51acsl, 6e3 BUKOPUCMAHHS NiIJCUNKU.
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P03BUTOK Ta yCK/IaJIHEHHSI TEXHIKM 0OPOOKH KaM'siHUX 3HAps/b Mpalli, MOCTyNoBa
3MiHa ix ¢opMU Ta MpU3HAYEHHS CTAJIM OCHOBHUMH KpUTEPisAMU /11 pO3POOKH HAyKO-
BIIIMM apXeoJIOTiuHOI mnepioausaliii KaM'ssHOro BiKy, A/ iHTepmnpeTanii CyCHiJibHUX
TpaHchopMallil, o BiAGYyBaJKCs y MEPBICHOMY CYCIiJIbCTBI, a TAaKOX — J1JIsI BUBYEHHS
0C06JIMBOCTEN MEPBICHOI Ky/IbTypH Ta MUCTEL[TBA.

Y mi3HbOMY NaJIEOJIiTi 3’ ABJNSETHCA JOCUTD I[iKaBa, 3 TOYKH 30PY TEXHOJIOTil 06pOOKU
KaMeHI0, TeXHIKa — TexHika cBeputiHHA. [Iponec cBep/iHHA MOXXHA TPaKTyBaTH, SK
YTBOPEHHS], 10 AOCATAETHCS 3HATTIM CTPYKKH HAcKpi3HOro abo rJIyXxoro HUJIiHApUY-
HOT'0 OTBOPY B Pi3HMX MaTepiaJiax 3a JoIOMOr oo cBepAal.

Binbm ¢yHmaMeHTaIbHI BiJOMOCTI 3HAaXoAMMO y Mpall POCIHCbKOro TpacoJsiora
C.A. CemeHoBa. «CBep//TiHHA, — 3a3Ha4Ya€ aBTOP, — HE € JONOMIXKHOIO Ta MPOMDBKHOIO CTafi-
€10 06POOKU KaMeHIo, SIK MUJISIHHS, @ BUKOHYE CaMOCTIHHY POJib y TEXHOJIOT{YHOMY HpPo-
Lieci. B onepanisgx o BUTOTOBJIEHHIO OTBOPIB Yy LIJIICHOMY Marepiasi CBepAJ/IiHHA HEPIAKO
npeacTrasJisie coborw GiHanbHY crafito»?. Tak, cnuparwdnch Ha npanipo C.A. CemeHoBa Ta
[.®. Kopo6koroi3, E.B. AkiMoBa y cBOill po6OTi, OMHUCY0YH MPOIEC BUTOTOBJIEHHS F'OJIOK Y
Mi3HbOMY MaJIe0JIiTi, 3a3HaYaE, 110 /1 JOCATHEHHA OTBOPY Y 3HApsAAJI BUKOPHUCTOBYBa-
Jiocst GiKOHIYHE CBep/IJIiHHS 3 TOCTYIIOBUM HPOKPYYYBaHHS CBepAJIat.

JocuThb LiKaBi apxeoJiorivyHi 3HaxXi/IKH, IOB’s13aHi 3i cBepA/TiHHAM, OYJIH 3p00JIeHi i/
Yac JI0C/IiI’KeHb BEepXHbOMA/IEOJIITUYHOTO ITOCe/IeHHS] MUC/IMBIIB Ha 6i30Ha AHeTiBKa I,
1110 PO3TAIIOBAaHe HAa MHUCi BUCOKOTO mpaBoro 6epera p. bakmanu (JlomaHiBcbKHiA paiioH
MukoJtaiBcbKoi o6s1acti). TyT, oKpiM BestMKol KiJIbKOCTi KpeMeHeBHUX BUPOGIB i BUPOOIB 3
KicTku®, 6yJi0 3adikcoBaHO YMMay KiIbKICTb BUPO6IB 3 KBapIly, sIKi € HAHOIIBIITUMU 33
KIJIBKICTIO 3HAWJIeHUX cepeJll HEKpeMiHHHUX MOpiJ AaHoi apxeoJioriyHoi mam saTkué. Li
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BUPOOHU € HAMOIIBIIMMU 32 KUJIBKICTIO 3HAWIEHUX cepell HEeKpeMiHHUX IOopij mocesieH-
Hsl. Cepei HUX € 6araTo KBapIoBUX BUPOOGIB 3i C/1iiaMu NUJISIHHSA Ta CBEPAJ/IiHHS.

AJie 3 KBapll € IOCUTb TBepAUM MiHepasioM. BiH 3a 11Ka/sow TBepAOCTi MiHepaJiB
Mooca Mae TBepaictb 7 i3 107. 3a npunyiueHHsaM A.B.[JiaBeH4yK, NepBicHi MellKaHLIi
MoCeJIeHHS] MOTJIM BUKOPUCTOBYBATH MIrMEHTHY BOXPY Ta KBapLIOBUH IMiCOK 3 METOM
MIPUCKOPEHHA MPOLeCy CBepAJIiHHA KBaply Ta BUTPAaTU MEHLIOI KiJIBKOCTI 3yCWJIb if
yac BUTOTOBJIEHHSI HAMHUCTHHOK, NPO 1110 CBiJ4aTh 3HAW/IeHi Ha CTOSHLI MTOBHICTIO Npo-
cBep/iieHi (3i ciilaMy abpaswBHOrO0 BOXPHUCTOIO IMOPOIIKY HAa PO6OYOMY «IOSICKY»)
KBapIl0Bi BUpo6U a60 HamiBpabpUKaTH, L0 3 PI3HUX MPUIHUH MOIJIM 6YTH BUIy4eHi Te-
pPBiCHUMH MakcTpaMu 3 BUPOOGHUIITBAS.

HasiBHICTB BUlle3a3HaYE€HMX 3HAXIJOK | MPUNYLEHHS, 1[040 BUKOPUCTAHHA B IKOCTI
abpasvBy MiCKY Ta BOXPH Iij 4Yac cBep/JIiHHS KBaplly MpU3BeJd [0 TOro, Lo Mijg Jac
Mo/TbOBOTO ce30HY 2019 p. 6yB MpoBeeHUH eKCIIEPUMEHT 3i CBepAJTiHHS KBapILy.

Taky¥M YMHOM, OCHOBHOIO METOI0 eKCIIepUMEHTY 6yJ0 3'siCyBaHHS MOMJIMBOCTI 00-
po6KM KBapiy (Hacammepez — CBep/J/IiHHS) 3a [0NMOMOI00 KpeMeHeBUX 3Hapsi/ib 3 Hau-
MEHIIHNMH TPYAOBUTPATaMHU.

Y nporeci npoBeJieHHS eKClIepUMeHTY HEOOXiAHO GyJ10:

— [IepeBIPUTU MOXJIUBICTb BUKOPUCTAHHSA MiJ|, 4ac CBepAJIiHHA JONOMDKHOTO MaTepi-
auty (micKy Ta BOXpH) B IKOCTi abpa3rvBHOI peYOBHHY;

— BU3HAUUTH, YU CIIpHs/a NIPUILIBU/LIEHHIO Ta AKOCTI NPOLeCy CBep/JIiHHA MiACHIKa
BULIe3a3HaYeHUX MaTepialiB.

Jlist mpoBeIeHHS eKCIIepUMEHTY OYJI0 3a3/aJIeriib MiZIrOTOBJIEHO TPU Pi3Hi 3a dpop-
MO0 CBepAJIA (3 XapaKTEPHUM 3aroCTPEHUM KpaEM), 110 6yJId BUTOTOBJIEH] 3 MicCIEBOI
KpeMeHeBOI CHPOBUHH Ta TPU HEBEJIMKI IMAaTOYKH KUJIbHOTO KBapIy MiCL[eBOr'0 NOX0-
JoxeHHs (puc. 1. 1), a TakoK Boxpa Ta MiCOK MiCI[eBOT0 3a/IsiraHHS.

EKcliepyMeHT CK/IaZiaBcs 3 TPhOX YaCTHUH. BOpomoBk ofHiE] rogAuHU HEOOXiTHO 6YJI10
6e3mepepBHO-MIOCTYNAIbHO-3BOPOTHIM (OAHOPYYHE CBep/JiHHSA 6e3 BiApUBY PYKH Bif
CBepAJIa) Cloco60M® HaMaraTucs JOCATTH MOSIBU OTBOPY (HEBaK/IMBO: IJIYXOT0O Y Ha-
CKpi3Horo) y kBapui. [1ig 4ac 3ynuHKu /11 mepenoyruHKy GikcyBaTH 4ac.

[lepia yacTuHa eKCIEPUMEHTY MOJiAraaa Y CBep/I/IiHHI KBaply KpeMeHeBUM 3Haps-
JJsM 6e3 miJiICMNKY. Y mpoieci po60TH CBep/J/I0 MaiKe TIOBHICTIO BTPATHJIO CBOKO FOCT-
poty (puc. 1. 2) i HabyJ10 oKpyTJI0i MoJIipoBaHoi GpopMu. [JIn6HHA OTBOPY He IepEeBUILYE
no3Hauku 0,5 mm (puc. 1. 3).

Jlpyra 4acTuHa eKCllepUMEeHTY MOJiArajia y CBEp/JIiHHI KBaply 3 HiJCUIIKOI0 MiCKY. Y
MpoLeci CBEP/AJIiHHA 3 BUKOPUCTAHHSAM MiCKy po604a YacTUHA 3HAPSAAAS JOCKOHATBHO
3MiHM/Ia cBol ¢opmy: 3 3aroctpeHoi (puc.1l.4) BoHa mepeTBOpUJIACA HA OKPYTJIY
(puc. 1. 5). llikaBo, 1110 CBep/1J10, iK€ BUKOPHUCTOBYBAJIOCA JJIS1 CBEP/IJIIHHSA 0€3 IMiICHITKH
(puc. 1. 2), Mae 4iTKO BUpa)keHy MoJlipoBaHy MoBepxHIo. MMOBIpHO, Taka r1afKicThb Horo
p06040i YaCTUHH MOSICHIOETHCS MPSIMHUM KOHTAKTOM iJi Yac po60TH 3 KBAPL[OM, IKUH y
mporieci po60TH 3IIaPKY€E KpeMiHb. HaTOMicTb, BAKOPHUCTaHHS B IKOCTI IiICUIIKY TTiCKY
3aJIMILINJIO HA POOOYil YacTUHI 3HAPSAAJS OKPYTIJy, 3rpy6isy MoBepxHI0. 3a TJIMOGHUHO0
OTBip BUHIIOB 3HAYHO MEHINIHH, HiXK TolepeaHii (6e3 MiJiCHIIKK) i He IepeBUILYE I0-
3Hauku 0,3 MM. Tomy, 6e3 nepeGinbleHHs, MOYKHA CKA3aTH, L0 MiCOK B IKOCTi abpa3uBy
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- HeeQeKTUBHUH i B mpoueci po6oTH «3'izae» pobo4yy MOBEPXHIO CBEPAJIA, HE AAI0YU
3MOTH 3pOOUTH INTUOOKUU OTBIp.

TpeTs 4acTHMHA eKClIepUMEHTY NoJIsAraaa y CBepAJIiHHI KBapLy 3 MiJICUIIKOI0 BOXPH.

Y npoteci cBepTiHHA BAAJI0CS BCTAaHOBUTH, 110 BOXpa (K i micok) He Jlae 6aKaHUX
pe3yJsibTariB. Po6o4ya yacTHHa 3Hapsa/s, i3 3arocTpeHoi 10 moyatrky po6otu (puc. 1. 7),
MiC/Is CBEPAJIiHHSA Habpasia YiTKo BUpaXkeHoi HariBoKpyrJioi dopmu (puc. 1. 8). [ubuHa
O0TBOpY He nepeBulye no3Hauku 0,3 MM (puc. 1. 9).

BUCHOBKM. TakyM YWHOM, pe3yJbTaTH eKCIIEpUMEHTY MOKa3aJiH, 110 MPSAMUNA KOH-
TaKT KPEeMiHHOTO CBep/Jia 3 KBapLoM (6e3 BUKOPHUCTAHHS MiICUIIKK) CIPUSIE YTBOPEH-
HIO 0BOJIi rs1M6oKoro oTBopy (0,5 MM), Ha BiiMiHY Bif 0TBOPIB, siki 6ys1M 3p0o6JIeHi M
Jac BUKOPHCTAHHS B SIKOCTI MiZICUIIKKY BOXpH Ta micKy (0,3 MM).

[licok y mportieci cBepA/IiHHSA He CITPUSAB MOTJIMOJIEHHIO OTBOPY YV KBapiii. Po6oya yac-
THHA KpeMeHeBoro 3HapsaA/s (cBep/Jia) y mpolieci CBEPAJIiHHS 3 iCKOM 6yJia MOBHICTIO
«BHCHa)KEHA», 110 HE JJaBaJI0 3MOT'U MOTJIMOUTH BiJITYJINHY.

Pe3sysibTaTy CBepAJIiHHA 3 BUKOPUCTAaHHAM B SKOCTI abpa3uBy IirMeHTHOI BOXpH
MPaKTUYHO HiYMM He BiJjpi3HAIOTHCA Bij] pe3y/IbTaTiB eKCIEPUMEHTY 3 BUKOPUCTAHHAM
micKy. EAMHOI0 BiIMiHHICTIO € po60oYa YacTHHA 3HAPSAb — MiC/ASA CBEP/JIIHHA 3 ITiCKOM
KpeMiHb 6yB cTecaHWH, 3rpy6iInH, Y TOH Yac ik po6oya 4acTUHA 3HAPsA/As 1IiJ] Yac cBe-
P/UTIHHS 3 BOXPOIO, y KiHIIEBOMY MiZICYMKY, OTpHMaJia GiJIbII TJIaAKIIITY OKpyTy GopMy.

JlaHui1 eKcriepyuMeHT MOCTaBUB i/l CYMHIB NPUIYIEHHS 00 Mpo6JieMU BUKOPHC-
TaHHS MePBiCHUMH KUTEJISIMU CTOSTHKU AHeTiBKa Il B IKoCTi aGpasuBy IMicKy Ta ImirMeH-
THOI BOXPH ITi/] Yac CBePAJIiHHSA KBapI[OBUX MOPiJI, OCKIJIbKY CBEp/IJIiHHA KBaplly 6e3 BH-
KOpPUCTaHHA MiJICUIIKY [10Ka3a10 HaWKpalli pe3yJbTaTH.

3BUYalHO, AJis1 GBI IJIMOOKUX BUCHOBKIB OZITHOrO €KCIEpUMEHTY 3aMaiio. [1oTpib-
HO NMPOJIOBXXYBATH Cepilo eKCIIEpUMEHTIB 3 KBaplOM Ta iHIIMMU MaTepiajaMy, 106, 1o
MOJIMBOCTI, BIITBOPUTH Ta Kpallje 3p03yMITH AaBHI TEXHOJIOTII, AKi BAKOPUCTOBYBaJIH
JIIOIM Y TTasieostiTi [1o6yoKs.

Ilodsaka. ABTOp BHC/IOBJIIOE TOASKY CIIBPOGITHMKAM AHETIBCbKOI MaJeoJIiTUYHOI
ekcneauuii Iropto BonogumupoBuuy Ilictpyiny, Anai BacuniBai ['taBeHuyk Ta OkcaHi
OsekcaHpiBHI ['pUILIIOTI 3@ KOHCYJIbTALil Ta AONOMOry B Opradisalii Ta mpoBe/JeHHi
€KCTIEpUMEHTY.
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Experiment on Quartz Drilling

During studies of Anetivka-2, the Upper Paleolithic settlement of bison hunters, in addition
to numerous flint and bone produced items, a considerable number of quartz produced items
are found with tool marks after sawing and drilling. These produced items are the largest in
number among non-flint items found at the settlement.

The presence of the above-mentioned findings and assumption of A.V. Hlavenchuk on the
use of sand and ochre as an abrasive during the quartz drilling caused the quartz drilling ex-
periment to be conducted during the 2019 fieldwork season. The main purpose of the experi-
ment was to find out the possibility of quartz processing (primarily drilling) using flint tools
with the least labor inputs.

Three drills of different shapes (with sharpened tips), made from local flint, and three
small pieces of quartz, as well as ochre and sand from local deposits, were prepared for the
experiment. The purpose of the experiment was to obtain holes (reach-through or blind) after
one hour of drilling with ochre or sand used as an addition and one using no abrasive materi-
als.

The results of the experiment show that direct contact of the flint drill with quartz (with-
out the use of addition) promotes the making of a rather deep hole (0.5 mm), unlike the holes
that are made with the help of ochre and sand using as an addition (0.3 mm). Sand during the
drilling process does not contribute to the deepening of the hole in quartz. The working part
of the flint tool (drill) during the drilling process with sand is completely exhausted, which
makes it impossible to deepen the hole. The result of the drilling with the use of pigment ochre
as an abrasive is almost indistinguishable from the result of the experiment where sand is
used. The only difference is in the working part of the tool - after drilling with sand the flint is
trimmed, and becomes coarse, while the working part of the tool during drilling with ochre
eventually gets a smoother rounded shape.

The experiment calls into question the assumption that the prehistoric inhabitants of
Anetivka-2 used sand and pigmented ochre as an abrasive during quartz drilling since quartz
drilling without the use of any additions shows the best results.

Keywords: North-West Black Sea, Upper Paleolithic, drilling, flint tools, quartz
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Puc. 1. EkcnepumeHTanbHi 3Hapaaasa (KkpeM'siHi cBep/ijia Ta KBapL0Bi BUPOGH):

1 - CBepAJia 3 KpeMeHI0 Ta 3ar0TOBKH 3 KBaplIly lepef; No4aTKoM po6oTy; 2 - [losipoBaHe cBep /10 mic-
Jist po60TH (6€3 BUKOPUCTAHHA NMiAcUNKK); 3 — [iyxuii oTBip B KBapL0Bil 3aroToBLi(6e3 BUKOPUCTAHHS
nificunku); 4 - 3HapsaAAa 6e3 ciliB BUKOPUCTaHHS; 5 — CBepJ1o mic/isi BUKOPUCTAHHSA MiJICUIIKH 3 TTic-
koM; 6 — OTBIip micsisg cBepTiHHA 3 mickoM; 7 — 3HapsAAAa 6e3 ciJiB BUKOpUcTaHHs; 8 - CBepasio micis
BUKOPHUCTAaHHA 3 BOXpoo; 9 - OTBIp 3i caijlaMmu BoxpH.





