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ON THE TRASEOLOGICAL ANALYSIS OF PETROGLYPHS FROM SHALABOLINO

Jlerom 2009 1. OBIIO POBEACHO HCCIIEIOBAHNE HEKOTOPBIX MeTporingoB HIKHero sipyca llamabo-
JIMHCKOW MUCAaHUIIBI, PACTIONIOKEHHON Ha mpaBoM Oepery p. TyOs! (mputok Enmces), rae B mocneanue ro-
JIbI BBISIBJICHO HEMAJIO HOBBIX m300pakenuii [ Apo3moB, 3anka, bepe3orckuii 2002; Apo3nos, 3anka, Map-
gerko u nap. 2003; 3awmka, [Apo3mos, bepezoBckuit u ap. 2004; 3amka, Jpo3mxos, Makymos 2005; 3awnka,
Hpo3nos, bepezorckuit 2006]. Llenbto paboT OBUTO OMpeAeTeHHe MaTepraia Opyauil, KOTOPHIMHU BBITIOJN-
HeHbl neTporiudel. [lpumMeneHa MeTouKa, paHee HCIONb30BaHHas MpH U3yueHun nerpormudos Ilertoi-
MeJIsl: C MMOMOIIBIO CHIIMKOHOBOW MaccChl, MpeIHa3Hau€HHON JIJIsl CTOMATOJIOTHYECKHUX CIIETKOB, BBITTOIHSA-
JIUCH HEOOJBIINE OTTUCKH (hparMeHToOB H300pakeHni. [IpeaBapuTeNnbHO JTOKATbHBIE YIaCTKNA CKaJbl I10-
KPBIBAJINCh HECKOJIBKUMH CJIOSIMH PAacTBOpa METHJILEIUII0N03bl B Boae. Ilocne 3aBeprienust paboThl 3a-
LIMTHOE MOKPBITHE YAATSIIOCH BOAHOW pa3MbIBKON. C IMOyYEHHBIX OTTHUCKOB B JalbHEHIIEM HU3rOTaBIU-
BaJIMCh MIO3UTHBHBIC OTIUBKH, KOTOPBIE U IMOJBEPrajiiCh 1a00paTOpHOMY HU3ydyeHuIo (puc. 1).

Ha TOHKO3epHHUCTBIX U CpeIHE3epHUCTHIX OCAJ0UHBIX MOPOAAX Pa3HUIA MEXKIY CIEIaMM MUKeTaxa
KaMEHHBIMA W METaJUIMYECKUMH OpyIusMHU Hambonee oudeBWaHA. Crenbl MHUKETaka HAa MOBEPXHOCTSIX
Pa3IMYHBIX TOPHBIX NTOPOJ HA Pa3HbIX MAMATHUKAX MOTYT ObITh CXOJHBIMHM, €CJIM ITOPOABI ONM3KH 110 Me-
XaHUYECKUM CBOWCTBAM M TEKCType. Marepualibl OCyLIeCTBICHHBIX Ha llerTbiMerne MoyeBbIX dKCIEpH-
MEHTOB O0Ka3aJI0Ch BO3MO)KHBIM HCIIOJIB30BATh JISi CPAaBHUTEIBHOTO HAOIOJCHUS 33 pe3ysbTaTaMH IHd-
KeTaka MHCTPYMEHTaMHU U3 KaMHS U Metasuia Ha [llanmab6onuuo. JlomomHUTENbHBIE SKCTIEPUMEHTATIbHBIE
paboThI HA MECTHBIX KPACHOIIBETHBIX ITECUaHUKAX YIAJI0Ch OCYIICCTBUTD JIMIIb OTUACTH (PHUC. 2).

Io pesynbraramM HErTHIMEIBCKUX SKCIEPUMEHTOB OCHOBHBIM JHATHOCTHPYIOIIUM IIPU3HAKOM, OTJIH-
YaOLIUM CJIe/lbl YIapoB, OCTaBJICHHbIE KAMEHHBIM MOCPEIHUKOM, OT CJIEAO0B PabOThl OPYAHEM U3 Kele3a
siBIsieTcs ObICTpOE M3MEHEHUEe padovel yacTh KaMEHHOTOo MHCTpymeHTa. Clefpl MUKeTaka KaMEHHBIM

Puc. 1. ®parmeHT H300pakeHus JOIKH € CeJOKAaMM, BbI-  Puc. 2. JKkcNepUMeHT N0 NUKeTaKy NecYaHnKa Ka-
MOJTHEHHOT0 KAMEHHbIM HHCTPYMEHTOM (OTJIMBKA). MEHHBIM OpyAUEeM.

Fig. 1. Fragment from the image of a boat with figures Fig. 2. Experimental pecking on sandstone with a
sitting in it executed with a stone tool. stone tool.
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opyaueM OTUHaAMUYHO TpaHC(l)OpMI/Ipy}OTCH OT MOAOKPYIIIBIX HUJIKW NMOAKBAJPATHBIX K BBITAHYTBIM JIMHEN-
HBIM. [[pyroe Ba)kHOE CBHAETEIHCTBO MPUMEHEHHUS KAMEHHOTO WHCTPYMEHTA — IIMPOKOE BXOJTHOE OTBEP-
CTHE W OTCYTCTBHE PE3KUX TEPEMNaI0B MEXKIY MUKAMH U JIEIPECCHUsIMHU B IPOPIIBHOM Ce4eHuu. Perymsp-
HBI TI0 OopMe U pa3Mepam, 4acTo MOJAOKPYIJIbIA B OYEPTAHUSIX OTACIBHBIX JIYHOK, TITyOOKHI MPH OTHO-
CHUTEJIBHO y3KOM BXOJHOM OTBEPCTHHM IMHKETAX — PE3ylbTaT MCIOJIb30BaHMA JKeNe3HbIX opyauid [['ups,
Iasner 2010]. Dro HaOmrofeHUE MOATBEPKICHO HccienoBanuem nerporudos [llanadonuuckoii nuca-
Huibl (puc. 3). buta paccmoTpena BeIOOpKa NeTporu(OB HUKHETO SIpyCca, B KOTOPOW BBISIBJICHBI KaK
BBITIOJTHEHHBIE KAMEHHBIMHU OPYIUSIMH, TaK U BHIOUTHIE METAJUIMYECKUMHU HHCTPYMEHTAMH N300paskeHUsI.
Tpaconoruueckoe onpeseeHue MPenMyIIeCTBEHHO COBIANIO CO CIIOKUBIIEHCS B HAyKe JaTHPOBKOW TeT-
pornmudoB, HO OTMEUYEHBI M OT/JEIIbHBIE TPOTHBOPEUHSI.

[Tpumepom n300pakeHuUH, BBITOJHEHHBIX KAMEHHBIM OPYIHEM, B pacCMOTpeHHOH BbIOOpKe [1lanabo-
JIMHCKUX METPOTTU(OB MOTYT CIIY>KUTh HECKOJIBKO 300MOP(GHBIX PHUTYD, N300paKEHUE JIOJKU U OJHO He-
3aBepieHHoe. M300paxkeHue J1ocsi — pe3yabraT padoThl KAMEHHBIM HHCTpyMeHTOM (puc. 4). CHIMKOHO-
BbIC OTTHCKU OBLIH CHSTHI C TPEX YUACTKOB BHIOUTOM (UTYpHI, HAa BCEX MPOCIEKEHA CXOIHAS JTUHAMUKA
Tparcopmanuu GopMbl pabodero Kpas KaMEHHOTO OPYAHS 110 MEepe €ro MCIIONb30BaHus. TaK, Cle/Ibl MH-
KeTaxka, KOTOPBIM BBITIOJIHEHA TOJIOBA JKUBOTHOTO, Pa3iuyHbI 1o ¢opme. Ha Mope — 3To monkBaipaTHbie
1 MOJOKPYIJIBIC B IJIAHE CIIEBI YIApOB, a HA YYaCTKE POTOB OHHM MMEIOT BBITAHYTYIO, MONYIYHHYIO U HE-
MpaBUIILHO-THHENHYIO (hopMy. B mpodune penbed nuxeraxa nosoruii, 6e3 pe3kux MepenagoB MExmay
nuKamu ¥ penpeccusmu. CxoHasi AMHAMUKA U3MEHEHHs OPMBI CIICI0B OPYAUN MTPOCIICIKUBACTCS HA UC-
CJIEIOBAaHHBIX (hparMEHTax HOT JIOCS: MMOMOKPYTIIbIC (HAa yJacTKe OJM3KOM K OpIOXY) CIIeABl MTUKETaXa CcMe-
HSIOTCS BBITSHYTBIMU JIMHEHHBIMHE TI0 MEpE yIaJeHHs OT Tella, TPEBPaIIasch B BRIPAKEHHO-THHEHHBIC TaM,
7€ JOJDKHBI pacroiararbesi KOMbITa H300pa)KeHHOro KUBOTHOTO. [lonoOHOe u3MeHeHne popMBbI CIIeI0B

Puc. 3. ®parmentsl nzodpakenuii [llanadonnuckoil nucaHNIbI, HAHECEHHBIX ¢ MOMOIIBI0 KAMEHHBIX IOCpPe-
HHKOB (1-2) 1 MeTa/JJIM4eCKNX HHCTPYMEHTOB (3—4): 1 — BH/ B ILUIaHe CJIeJ0B MUKETAKa KAMEHHBIM OpY/IHeM;
2 — TeHeBOe ceyeHHe NMOBEPXHOCTH NMUKETAKA KAMEHHBIM OpyaueM; 3 — BH/ B IJIaHe CJIeIOB MUKETaXKa Opy-
JAueM U3 MeTaJla; 4 — TeHeBoe ceueHHe MOBePXHOCTH MUKeTaka opylIueM U3 MeTaja (10 OTJIMBKe).

Fig. 3. Fragments of depiction from the Shalabolino rock-art site made with stone punch tools (1-2) and metal
tools (3—4): 1 — view in plan of pecking traces made with a stone tool; 2 — shadow profile of a surface pecked with
a stone tool; 3 — view in plan of pecking traces made with a metal tool; 4 - shadow profile of a surface pecked
with a metal tool (taken from a cast).
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MUKETaXka — XapaKTepHas yepTa padoThl KAMEHHBIM OPYIUEM-TIOCPEIHUKOM U3 TBEPIOM U30TPOIHOM 110-
ponsl kKamHs. [1oaroToBIEHHBI TMKOOOPA3HBIN KOHEI 10 MEpe MCIOIB30BAHUS OBICTPO BBIKpAIINBAJICS,
WHCTPYMEHT IpeBpaInajics B JOJIOTOBUIHOE Opyane. B Hammx skcriepuMeHTax 1o MOJEITNPOBAHHIO TTHKE-
Ta)ka KBapIEBbIMA OTOOWHUKAMH W IMOCPETHUKAMH Ha MErThIMEIIbCKOM MaTepraje OTMEYEHbI aHAIOTHY-
Hble U3MeHeHHs (OpMBbI pabOYero Kpas WHCTPYMEHTA W, COOTBETCTBCHHO, TaKas K€ JIMHAMHKA TPaHC-
(dhopmaru ouepTaHul OTJIEBHBIX CIEIOB yAapoB. [loAnpasIis iu APEBHUI XyI0KHUK OJIHO OPYJIUE He-
CKOJILKO a3, HJIH [0 Mepe U3HOca pabovero Kpast 3aMEHsII — ONPEIeINTh HEBO3MOXKHO.

Paccmorpeno n3zo0paskeHue Obika, 00paIiéHHOTO rojioBoi BipaBo. [lapiuanbHas Gurypa BeIOUTA 110
KOHTYPY € YaCTUYHOM MPOPaOOTKOI TOJIOBHI CHITydTOM. J[j1s1 BRITIOTHEHNS KOHTYpa ObLT IPUMEHEH KaMeH-
HBII MOCPETHHK C JIOJIOTOBUIHBIM pad0YNM KOHIIOM (PHC. 5), Cliebl yIapoB MPEUMYIIECTBEHHO MPSMBbIE,
KpymHbIe, nocturatoT 10 MM, mpeobianaer cepnoBuaHas ¢opma. OTMedeHa HeOobas MpUIuIndOBKa
OT KOHTYpa MOP/IbI JI0 TJ1a3. [IpyrumM opyaueM BBITIOJHEH MMKETaX BHE JIMHUUA KOHTYpPa, BO3MOXKHO IPe/I-
Ha3HAYEHHBIN I TPOPAOOTKH IOJIOBBI CUIYITHON BBIOMBKOW — MaHepa, BECbMa XapaKkTepHasi JIJIsl UCTIOJ-
HeHUs PUryp ObIKOB, JIOCEH | Jp.

Emé onpnu merporug, HaHEeCEHHBI KaMEHHBIM ITOCPEIHUKOM C MUKOOOpa3HBIM MPUTYIUICHHBIM pa-
00YMM KOHIIOM, — H300paKeHHEe JIOAKH C 0003HAaYeHHBIMUA BEPTUKAIBHBIMU IITpUXaMu cemokamu [I1st-
kuH, MapteiHOB 1986: puc. 58, cnesa]. [IpeobnamaeT CrIONIHON MePICHINKYISPHBIN MOBEPXHOCTH ITHKE-
TaX, pa3Mep MIMPOKUX HErTyOOKUX BBIOOMH JocTUTaeT 5 MM (cM. puc. 1).

3HaunTeabHas 4acTh nerportudos llanadonuHo oTHOCHTCS K 310oXe MeTauia. MHorue u3s Guryp u
CIICH C TEXHOJIOTHYECKOW TOUKH 3pPEHHUS TAKKE IEMOHCTPHUPYIOT SIPKHE MPU3HAKU MPUMEHEHHUS METaJlIu-
YECKUX WHCTPYMEHTOB. [I[puMepoM MOXKET CITy>KUTh CIIEHA C y4acTHEM JIByX BOOPYKEHHBIX MYKCKUX TIEp-
COHaXKeil, HaHeCEHHAsI IPSMBIMHA U CKOIIEHHBIMHU yJapamMy OCTPBIM METAJLUTUYECKHM OpyaueMm (puc. 6).

i L ER . T T L o

Puc. 4. M3o00pa:kenne Jjiocsi, HaHecéHHOe ¢ moMobi0 Puc. 5. M300paxenne Obika, HAHECEHHOE IO KOHTYPY
KAMEHHOTO0 NMOCPeIHNKA. KAMEHHBIM IOCPeTHHKOM, CHIIYITHOE 3aIl0JIHEHUE Ha-

Fig. 4. Image of an elk made using a stone punch tool. aT0 APYT'HM HHCTPYMEHTOM.

Fig. 5. Depiction of a bull worked in outline using a
stone punch tool. The filling in of the silhouette had
been started with another tool.

Puc. 6. U300pa:kenne cku(cKoro BpeMeHH, BBINOJI-
HEHHOe NMPSMbIMHU U CKOLIEHHBIMHU yIAPpaMH OCTPOro
METAJTHYECKOI0 OPyaus Puc. 7. U300pa:xkenue pbi0bl BLIOUTO HHCTPYMEHTOM

Fig. 6. Depiction from the Scythian period executed 43 MeTajlia.
with straight and oblique blows from a sharp metal Fig. 7. Image of a fish executed with a metal tool.
tool.
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@Urypsl 3TOro CTHIS THUIHWYHBI JJI PETHOHA M OTHOCATCA K Tarapckoit smoxe [Coserosa 2005]. Cnenbl
MUKeTaXka eMHOO0PA3HbI 10 pa3Mepy, OKpyrioi ¢Gopmsl, nryookue. IlluprHa BXoxHOTO OTBEpCTHS OIM3-
Ka 10 pa3Mepy K DiyOuMHEe NPOHMKHOBEHUS opyaus. IlonoOHble ciaenpl — CBUACTEIbCTBO MCIIOJIB30BAHUS
METAJUTMYECKUX OPYIUH.

[IpumepoM nHKeTa)ka MHCTPYMEHTOM U3 METaljla MOXET CIY)KUTh CHIYITHOE H300pa)kKeHUE PHIObI
(puc. 7). BeiOuBKa CIuloIIHas, CIIEbl YAapOB 10 6 MM, TI0 IPOMOPIUAM Y3KHE, YMEPEHHO [I1yOOKHe, Ipe-
OGHa}IaIOT IMpAMBIC, HO UMCIOTCS U HaHECEHHBIE Imoa yIJIOM. MoxHO npeamnojararb, 4YTo0 UCIOJIb30BaH ME-
TaJJIMUECKUI TOCPEIHUK C OKPYIVIBIM PaO0OYUM KOHIIOM.

Emé oxgna mccnenoBanHas rpymmna BiIrodaeT nanummcecT (puc. 8). TectupoBanuck ydacTku nepe-
Hell Horu U300pa’keHHOTO CJIEBA )KUBOTHOT'O, JIMHUH, UAYILEH K €r0 MOpJE, a TAKXKE TOJIOBBI 300MOP(HO-
o NepCoHaXxa, pa3MeIEHHOr0 crpaBa. KockMu yapamMu ocTaBlIeHbl Y3KHE IITyOOKHE CIIEAbI Pa3MEPOM 10
2,5 MM, BEIOMBKA IJIOTHAsI, opMa OTACIBHBIX YIapoB cTabuibHas, OKpyias. Bee cocranstomnye rpynmy
AIIEMEHTBI — Pe3yAbTaT PadOThl METALTHYECKUM MOCPETHUKOM C OKPYIIIBIM pab0YiM KOHIIOM.

Ha nByX aHTHIIO#ANIBbHO PAacHONOKEHHBIX 300MOPGHBIX (UTypax TECTHPOBAINCH [BA BHIA CIEIOB
(puc. 9): muKeTaxX, KOTOPHIM BBIOUTO pa3MENIEHHOE CIIpaBa KOHTYPHOE M300paKeHHe, W CIIEAbI 3aTOYKH,
NepeceKarolIne CIiuHy ¥ OproXo KHMBOTHOTO clieBa. [IuKkeTax MpSIMBIMU M CKOLIEHHBIMH YAapaMH, CIIIOLI-
HOMW U TUIOTHBIN, CIIE/Ibl YAAPOB OKPYIIIbIE, pa3MepoM A0 3,5 MM, IO IPONOPLUIM Y3KHE U TITyOoKkue. DTo
n300payKeHNE BBIMOIHEHO METAIIMYECKUM ITOCPEAHUKOM C OKPYIIIBIM pabouumM KoHLIOM. Cliebl 3aTOUKU
TOHKOI'O OKPYIJIOTO B CCUCHUN METAJUIMYECKOIO HHCTPYMEHTA PAa3JINYUMBbI Ha (bnrype clieBa. 1o pssMbIC,
C TUIaBHBIMH M3THOAMM Ha OT/ENIBHBIX yYacTKax, BAPbUPYIOUINE MO UTHHE JIMHHUH, Y3KHE, C OIMHAKOBBIM
U-00pa3HbIiM TIpoduiiem.

Puc. 8. [TanmMmncect, NMKeTak MeTALIMYECKUM OPYIHeM.
Fig. 8. Superposition pecked using a metal tool.

.

o FEWs

Puc. 9. Beioutsie opynueM u3 MeTajlia 300Mop(pHbIe GUryphI U cJIebl 3aTOYKH METAJVIMYECKOr0 HHCTPYMEHTA.
Fig. 9. Zoomorphic figures executed with a metal tool and sharpening traces from a metal tool.
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[ony4eHHbIE B XO/I€ TOJIEBBIX M J1a0OPATOPHBIX HKCIIEPHUMEHTAIBLHO-TPACOIIOTHUECKUX HCCIIeI0Ba-
Huil [lanaGonnHCKOM MUCaHUIBI PE3YNIbTaThl CIIOCOOCTBYIOT (DOPMHPOBAHUIO BCECTOPOHHETO MPEACTaB-
JICHHS1 O XPOHOJIOrHY NaMATHUKA. OHM NOKa3ajid MPUTOJHOCTh pa3padaTsiBaeMO METOIMKHY aHaIN3a, OA-
HaKO /IS €€ COBEPIICHCTBOBAHUS TpeOyercs emé Hemaio SKCIepHMEHTOB, MOJEBBIX M JTa0OPaTOPHBIX
HaOmroieHni. BaykKHO MONYYHTH IaHHBIE O XapaKkTepe CIIef0B, KOTOpble MOTIIM ObITh ocTaBieHbl Ha [llaa-
OOJIMHCKHX TMECUaHUKax B pe3ysibTaTe padoThl OPOH30BBIME OPYAHSMH, a TAKXKE YACITUTh BHUMaHUE cOO-
Py MopdoMeTpruUecKUX HAOMIONCHUH, aHATN3 KOTOPBIX MOYKET MO3BOJIHUTH B OyIyILIeM BBLACIATH U300pa-
’KEHHS, BBITIOTHEHHBIC OJJHUM M TEM K€ OPYIUEM HIIH OPYIHSIMH C aHAJOTUYHBIMHA PAaOOYMMHU YIaCTKAMH.

T

In the summer of 2009 several petroglyphs were investigated in the lower level of the Shalabolino rock-
art site on the north bank of the Tuba River (a tributary of the Yenisei), where in recent years a significant
number of new images have been identified. The aim of this work was to determine the material of tools
used for making petroglyphs. A method, previously employed for the study of rock art on the Pegtymel
River, was employed: stomatological silicone mass was used to take small impressions of the petroglyph
fragments. First of all, specific parts of the rock were covered with several coats of a methyl-cellulose
solution. When that work was complete the protective layer was removed by washing it off with water. The
positive casts made from the silicon imprints were investigated in the laboratory (fig. 1).

The differences between pecking traces made by stone and metal tools was most clearly discernible
on fine-grained and medium-grained sedimentary rocks. Pecking traces on the surfaces of various rocks at
different sites can resemble each other, if the rocks are similar in their mechanical properties and texture.
It proved possible to use the results obtained from the field experiments carried out on the Pegtymel River
for comparative observations of the traces of pecking involving stone tools and metal tools at Shalabolino.
Additional experimental work on the local red sandstone had been only partially carried out (fig. 2).

On the basis of the Pegytymel experiments it was established that the main diagnostic characteristics
making it possible to distinguish traces of blows left by a stone punch tool from those left by an iron tool
was rapid change in the working edge of a stone tool. Traces left by a stone pecking tool change rapidly
from roughly round or square to elongated linear ones. Another important pointer to the use of a stone tool is
a wide entrance aperture and the absence of abrupt transitions from peaks to depressions in profile sections.
Pecking traces, which are regular in shape and size, often roughly round or angular and deep with regard to
the outlines of individual and deep holes despite relatively narrow entrances, are the result of the iron tools
used. This observation has been confirmed by the investigations of the Shalabolino petroglyphs (fig. 3). A
sample of petroglyphs from the lower level was examined: it was established that the rock-art images had
been made with both stone and metal tools. The findings arrived on the basis of traceological examination
coincided for the most part with the date accepted for these petroglyphs in modern archaeology, but some
contradictions were also noted.

Several zoomorphic figures, the image of a boat and one incomplete image in the sample of Shalabolino
petroglyphs can be examined as an example of stone tools use.

A depiction of an elk was identified as having been worked with a stone tool (fig. 4). Silicon impressions
were taken from three parts of the figure: on all of them the same transformation of the stone tool working
edge shape as a result of use was traced. The pecking traces, which had been made to fashion the head of the
animal, varied in shape. The traces of blows on the elk’s face are roughly square or round in shape, but in the
area of the antlers the shape of the traces of blows are elongated, crescent-shaped or consisted of irregular
lines. In profile the pecking traces were sloping and there were no abrupt transitions between peaks and
depressions. A similar progression in the changing shapes of the traces left by tools can be discerned in the
fragments incorporating the elk’s legs, which were examined: the roughly round pecking traces (in the area
near the elk’s belly) gave way to elongated or linear ones the further away they were from the body and in
the places where the hooves of the depicted animal would have been they were definitely linear.

Such changes in the shape of pecking traces are the characteristic feature of work with stone punch
tools, made of hard isotropic stone. A specially prepared pointed working end would quickly crumble
while it was being used: the tool would become chisel-like. In our experiments aimed at modelling pecking
using quartz direct-impact pecking stones and quartz punch tools, similar changes had been noted on the
Pegtymel material regarding the shape of the working edge of the tools and, as was to be expected, a
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similar pace of change in the outlines of certain traces of blows. Did the artist of yore adjust his tool several
times or did he, as the working edge became damaged, substitute another tool for it? It is impossible to
resolve this question.

The depiction of a bull with its head turned to the right was examined by the team. The partial figure
had been worked in outline. Then the head was shown in partial silhouette worked by another tool. In order
to make the outline, a stone punch tool had been used with a chisel-like working end (fig. 5). The traces of
blows were mainly straight, large and up to 10 mms in width and their predominant shape was like that of a
sickle. A small ground line leading from the outline of the face to the eyes was noted. Another tool had been
used for the pecking outside the outline, possibly designed to delineate the head in silhouette — a technique
most common for depicting figures of bulls, elks et al.

One other petroglyph had been worked using a pointed stone punch tool with a slightly blunted end —a
depiction of a boat with people sitting in it shown as vertical lines. Most of the pecking traces were with an
unbroken perpendicular surface, the width of the wide shallow hollows is up to 5 mms (fig. 1).

A significant proportion of the Shalabolino petroglyphs belongs to the Iron Age. Many of the figures
and scenes also demonstrate, from the technological point of view, clear features associated with the use
of metal tools. An example of this is the scene incorporating two armed male figures worked with indirect
and oblique blows of a sharp metal tool (fig. 6). Figures in this style are typical for the region and belong
to the Tagar period. The pecking traces are all of the same size, rounded in shape and deep. The width of
an entrance aperture is similar in size to the depth of the tool penetration. Traces of this kind testify to the
use of metal tools.

An example of pecking with a metal tool can be provided by the depiction of a fish in silhouette (fig. 7).
The whole image is covered by a continuous field of hollows up to 6 mms in width and, as far as their
proportions are concerned, narrow and of moderate depth. While straight blows predominate, some have,
however, been made at an oblique angle. It can be assumed that a metal punch tool with a rounded working
end was used.

One other group of petroglyphs investigated included a superposition (fig. 8). Parts of the front leg of
the animal depicted to the left were examined — a line leading to its face and also parts of the head of the
zoomorphic figure to the right. Deep narrow traces up to 2.5 mms deep had been left from diagonal blows:
the lines were uninterrupted and the shape of the individual blows remained regular and rounded. All the
constituent elements of this group were the result of work with a metal punch tool with a rounded working
end.

Two types of traces were examined from two zoomorphic figures arranged diametrically opposite each
other (fig. 9): the pecking traces used to create the outline depiction on the right and the sharpening traces
cutting across the back and belly of the animal on the left. The pecking consisted of straight and oblique
impacts forming a single dense line, they are rounded and up to 3.5 mms in width, narrow and deep as far
as their proportions are concerned. This depiction had been worked using a metal punch tool with a rounded
working end. Sharpening traces executed by a metal tool that was thin and with curved edges in section
can be discerned on the figure positioned to the left. The lines in question are straight with smooth bends in
some parts and they vary in length. They are narrow and all have an identical U-shaped profile.

The results obtained in the course of experimental-traceological studies — both in the field and in the
laboratory regarding the Shalabolino rock art — are enabling researchers to piece together a comprehensive
idea of the site’s chronology. They have demonstrated the appropriateness of the method for analysis
currently being developed. Yet, in order to perfect it, a considerable number of further experiments is
required and observations need to be made both in the field and the laboratory. It is important to obtain
data on the nature of the traces, which might have been left on Shalabolino sandstone rocks as a result of
work with bronze tools, and also to focus attention on the range of morphological and metric observations,
analysis of which could make it possible in the future to identify depictions made with one and the same
tool or with tools that have similar working edges.
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