N OAKYIbTET

TEOJIOTUA W APXEONIOIVA

ObGUJIUAHA

ByrnkaHn4eckoe CTeK1I0 — OBHO 13 Hanbosiee MHTePECHbIX FrE0JIONNMYECKUX SB-
JIEHWV, U3YHEHUE KOTOPbIX MO3BOJIAIOT MPOJSINTL CBET Ha MPOTEKAIOLME B He-
Apax 3emnn npouecchbl (hopMUPOBaHUST N3BEPXKEHHbIX rOPHbIX nopog. C apy-
rovi cTopoHsl, LLInpokoe ncronb3oBaHne obcuamaHa peBHUMU JII04bMU Ha
HansHem BocTtoke Poccun B Ka4€CTBE Cblpbsi 4J15 3roTOBJIEHUS] OPYAWV [Aasio
BO3MOXHOCTb [POBECTY MEXANCLMIMIIMHAPHBIE UCCIIE[0BAHWSI, KOTOPbIE M03-
BOJIMIN YCTAHOBUTb OCHOBHbIE UCTOYHUKM 06CHanaHa B APEBHUX KybTypax
pervioHa v ryTv ero TpaHCcropTUPOBKM U OOMEHa B JOUCTOPUYECKOE BPeEMS

KY3bMWH Apocnae Bceonopgosuy —
[OKTOp reorpadunyecknx Hayk, CtapLuni
Hay4HbI COTPYAHMK nabopaTtopum
reovHPOPMaLMOHHBIX CUCTEM
MHcTuTyTa reonoruv n MuHepanorum
nm. B.C. Co6onesa CO PAH
(HoBocumbupck).

ABTOp 1 coaBTop 60s1ee 370 Hay4HbIX
nyénukaumm

Maap — BopoHKoO6pa3Hoe nnm
unnuHgpuYeckoe yrnyéneHue
3eMHOW MOBEPXHOCTHU,
o6pasoBaBLUeecs Npu
BYJIKAHNYECKOM ra3oBOM B3pbIBE, HE
COMPOBOXAABLUEMCH U3BEPXKEHNEM
nasbl. CrieBa BBepxy — Maap Yawua
B ypouuLle Tonmades Jon, oaunH
N3 MHOMOYUCIIEHHbIX MCTOYHNKOB
obcupmaHa Ha KOxHon Kam4aTke.
CripaBa — 06noMKKn o6cranaHa n3
Maapa Yaia

Knroyesbie crioBa: obcuanaH, reoxnumms,
netporpacdwvsi, gouctTopmyeckune
UCTOYHUKM, OanbHuii Boctok Poccumn
Key words: obsidian, geochemistry,
petrology, prehistoric sources,

Russian Far East

"PEBEHH/KOB

AHppen Bnagnmmuposuy —

KaHAWAAT reonoro-MMHepanornyeckmnx
HayK, CTapLUNA Hay4HbIVi COTPYAHUK
naéoparopuv NeTposnorum
BYJIKQHUYECKMX hopmaLnit
[anbHeBOCTOYHOrO reonornyeckoro
nHcTtuTyTa ABO PAH (BnagneocTok).
ABTOp 1 coaBTOp 0KONO 50 Hay4HbIX
nyénukaummn

MOMNOB Bnagnmnp KOHCTaHTUHOBMY —
KaHaMaaT reosnoro-MMHepanorm4ecknx
HayK, BeQyLUMIA Hay4HbI COTPYOHUK
naéoparopuu NeTposiornm
BYJIKAHNYECKMX hopmaLmii
[anbHEeBOCTOYHOrO reonornyecKkoro
mHctuTyTa [BO PAH (BnagnBocTok).
ABTOp 1 coaBTop 125 Hay4HbIX
nyénukaumm
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BCEM M3BECTHAs MOPUCTAss nem3d, U MOJy-
JIPArOIeHHBIN 06cU0uUan OTHOCATCSA K TPYIIIe
HEeOOBIYHBIX U3BEPKEHHBIX TOPHBIX MOPOJI,
00BEIMHSIEMBIX MO/ OOIINM HA3BaHUEM «BYJIKA-

HUYECKOE CTEKJIO». DTU MOCTAHHUKN HEADP NPENCTABIISET

c060i1 «OBICTPO3aMOPOKEHHBIN» MArMAaTUYECKUI pacILias,

rJie, KaK 1 B )KUAKOCTH, OTCYTCTBYET CBOMCTBEHHAs KPHC-

TaIJTMIECKUM BENIECTBAM YIOPSI0YEHHOE PACIOIOKEHUE

ATOMHBIX TPYIIIUPOBOK. Biiarogaps Takomy aMopdHOMY

CTPOEHUTO IPUPOIHBIE cTeka (1 B IEPBYIO ouepesb 06cu-

JMan) 00IafaoT 3aMevYaTebHON CII0COOHOCTRIO 00pas30-

BbIBAaTb [IPU yape TOHKKME CKOJIbI C OCTPBIMK PEKYIUMH

KpasiMH, JIETKO TIoJIaolnecss o6paboTke.

ITo06HbBIE TEXHOMOTHYECKNE KAYeCTBA «CTEKJISHHBIX
KaMHeli» 13/]aBHa IIPUBJIeKaI yesioBeka. HaunHas ¢ aroxu
najeosauTa, obcuaran 611 Hanboee BOCTPeO6OBAHHBIM
MaTepHuaioM [l MPOU3BOACTBA KOMIOIUX W PEKYIINX
OpyaMid Tpya — CKPeOKOB, HOKEMH, HAKOHEYHUKOB CTPEJI 1
komuii. [To3ske ero craim UCIoIb30BATh JIJISI U3TOTOBJIEHUS
yKpalleHuii, puTyanbHbIxX (PUTYPOK, aMYJIETOB U aKe Ka-
MEHHBIX 3epKaJL. HeyuBUTeIbHO, YTO Ha MHOTHX CTOSTHKAX
KaMEeHHOTO BEKa, PAaCIOJOKEHHbIX B pailoHaX aKTUBHOTO
BYJIKaHM3Ma, 4acTO OOHAPYKUBAIOTCSA apTedaKThl, M3T0-
TOBJICHHBIE U3 0OCUIMAHA.

ITU yHUKAIbHBIE CKOIJIEHUsT 00Pa3lioB ByJKaHUYeC-
KOTO CTeKJa, oOpasoBaBuInecs Gaarogaps AesiTebHOCTH
1epBOOBLITHOTO YEI0BEKA, TPE/ICTAB/ISAIOT COO0I OrPOMHBbIIT
uHTepec 171 1eosioroB. C Apyroii CTOPOHBI, aHATU3UPYST
9TH JOMCTOPUYECKUE M3JENNs CPEACTBAMK re0PpU3NKH
U TEOXUMMU, MOKHO HMOJYYUTH JaHHBIE, HEAOCTYIHBIE
apXBOJIOFaM HpI/I UNCIIOJIb30BaHUU TpaI[I/I]_II/IOHHbIX METO-
JIOB CPaBHUTEJIHHOTO aHaAN3a TUIOJOTHH TPEIMETOB.

Mpun o4eHb 6LICTPOM 3acTbIBaHWUU
mMarmaTu4eckoro pacnnasa
(Hanpvmep, NpY N3BEPXXEHNM

B BOJHYIO Cpefly) ero BepxHsas
4acTb NpW 3aCTbIBAHWMM COXPaHSOT
amMOpHYI0 MOSIEKYISPHYIO
CTPYKTYpY. [OBEPXHOCTHbIN

CJI0M 3aCTbIBLLErO NaBOBOro
NoTOKa — Tak Ha3blBaeMas Kopka
3aKanku — npeacraBnsieT cobon
BYJIKAHNYECKOE CTEKJIO.
Pa3Hoo6pasue LBeTa 0CKONKOB
BYNKAHNYECKOro cTekna (crpasa)
06YCMNOBNEHO NPUMECAMMI
pasnn4HbIX METaNNIOB METANOB

HampuMep, BBISICHUTH MUTPAIIMOHHbIE ITYTH U CIIOCOOBI
0o6MeHa CbIPbeM, OIIEHUTH TEPPUTOPUAIBHBIE MACHITAObI
1 TIEPUO/IBI IONCTOPHUUECKUX COOBITHIL.

B Teuenue mocsieHUX MATHIECSTH JIET TaKue pabOThI
npoBojusnck B Cpenuszemuomopbe, CeBepHoit u IleHT-
panbHoit AMepuke, Anonnn, na bamxnem Boctoke. Uto
KacaeTcst HAIllel CTPaHbl, TO MOA00HbIe JAHHbIE U1 IPEB-
nux Kysasryp Jlanbhero Bocroka — manboisee «6oraToiis»
06CUMAHOM POCCUHCKOI TEPPUTOPUH — OBLIH [IOJTYYEHbI
siutib B KoHIe 1990-x rr. ( Bysikanmyeckwe creka..., 2000).
ITH MCCIeI0BaHNs Berch HehOPMaJbHON IPYHIION,
COCTOSIIEN U3 Te0JIOTOB, aPXE0JIOTOB, MajeoreorpadoB
n dusnko-xumMukoB n3 NMucrturyra reoxumun CO PAH
(Upxyrck). /lanbHeBOCTOYHOrO re0I0THYecKOro MHCTUTY -
ta/[BO PAH (Bramusoctox) n Yausepcuteta Muccypu
(Komym6ust, CIITA)

CreknoBatble nopoabl 06pa3ylOTCA NpPU BYNKAHUYECKNX U3BEPKEHUAX, KOraa
nponcxoamT 6bICTpoe 0CTbIBAHUE MarmaTM4ecKoro pacnnasa. GKopocTb 0Xnax-
AieHusi (1, COOTBETCTBEHHO, OTBEPAEBAHNA) 3aBUCUT OT BA3KOCTH Marmbl, KOTOpas
B CBOIO 0Yepeflb onpeAensieTca XMMU4eCKUM COCTaBOM U NpeXxae BCero copep-
Xanuem kpemue3ema (Si02) u neryunx komnonentos (H,0, HCI, GO, u ap.).
Tak, 6e3BogHbIe U GOraTbie KpeMHe3emMOM KUCbIe BA3KME MarmMbl Npu nepeox-
NaXAeHUN NEerko nepexonnT B CTEKN0oo6pa3Hoe cocTosHue, 06pa3ya o6cuanaHbl
1 nepnutbl. B npupone onu BcTpeyarwTca Hanbonee 4acTo — U3 HUX LEUKOM
COCTOAT MOLYHbIE JTABOBbIE MOTOKM M NEenyoBo-NeM30Bbie 0T/I0XKeHus. beaHbie
e KpeMHe3eMoM Lieno4Hbie 6a3anbToBbie NaBbl UMEHOT 60Jiee XUAKYH0 KOH-
CUCTEHUMI0. 3acTbiBasA, OHU 06Pa3yIOT HEe CMJIOWIHbIE «CTEeKNAHHbIE» INbl6bl, a
NN TaK Ha3bIBaeMble NOBEPXHOCTHbIE KOPKM 3aKanku, Aa W TO IMlb KOraa
NlaBa 04eHb ObLICTPO OXNAXAAETCA, U3NUBAACH B BOAHYIO CPEeAy UAN BHEAPAACH
B JIE[IHMK.

B nio6om cny4yae o6pa3oBasluascs 3aCTeKnoBaHHas Macca 04eHb cna6o oome-
HMBAETCSA BELECTBOM C OKpYXXaroLieii Cpefoi, N03TOMY ByNIKaHNYeCKMUe cTeKna
HecyT Haubonee NONHY0 MHhOPMaLMIO 0 COCTABE NEPBUYHOr0 MarMaTH4ecKoro
pacnnasa. bnaropgaps atomy cBOiCTBY MHOro4MCNEHHbIe 06pa3Lbl o6cuanana
MOXXHO pacnpefenuTb No HeCKONbKMM BNOJIHE 060C06/1IEHHbIM reoXuMU4ecK1M
rpynnam. K HacTosiemy BpemeHu pa3paboTaHo HECKONbKO NPUHLUUNOB rpynno-
BOIi Knaccudmkaumm, pasnuyaroimxcs Habopom BbIGPAHHBLIX MUKPO3JIEMEHTOB:
peako3emesibHbIe 3N1IeMEHTbI, KOMANEKE «rathHuii, pyonawii, Tantan» (Harris et
al., 1986) u ap. Mo npuHagnexHocT 06pasua K TON UAN UHOI rpynne MOXHO ¢
BbICOKOIi CTENeHb0 JOCTOBEPHOCTH CYAAUTb 0 ero NPOUCX0XKAEHUN N3 COOTBETC-
TBYIOLEro NepBUYHOr0 MCTOYHMKA.

O6pasoBasLuasca Npy 3acTbiBaHWM 1aBOro NOTOKA NPOYHAas “CTEKNAHHAsA” KopKa NpensaTcTeyeT
TEnnooTBoAdYy U3 BHYTPEHHEN 4acTu NoTOKa, MO3TOMY Martepuarn oxnaxgaeTcs MefneHHee v
ycrneBaeT 4acTUYHO pacKpucTannaosarbes. Ha oTo — CTPpyKTypa CKOJI0B BYJIKAHUHECKOro

CTekna, crnararoLLero pasnmyHble 30Hbl 3aKanku B TaBOBOM MOTOKE: BHELLHIOW (a),

NPOMEXYTOYHYIO (6) 1 BHYTPEHHIOHO (B).
PactpoBasi 311eKTpOHHasi MMKPOCKONuSI
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Poaom u3 llektycaHa?

B xontunentanbHoil yactu /labHEBOCTOUHOTO peTnOHA
«aPXeO0JIOTHYECKHiT» 0OCHIaH IPeCTaBIeH BYIKAaHIIeC-
KUMHU CTeKJIaMu ruajioMesianaMu. KopeHHbie BHIXO/bI 9TUX
MOPOJI Ha TIOBEPXHOCTD 3eMJIM, 06pasyolue TTepBUYHbBIE
WCTOYHUKM, BCTPEUYAIOTCsT BCero Ha AByX 1uaro — IIIko-
ToBCKOM Ha fore [Ipumopbst 1 O6ayuHeHckoMm B CpeHem
[Tpuamypbe. V13 ByJIKAHIYECKOTO CTEKJIA 3/1ECh CJIATAIOTCS
KOPKU 3aKQJIKN MOAYTIEIHBIX JIaB U OTAETbHBIE OOJTOMKT,
ob6pasosasinuecs: 12—22 mutH jiet Hazaz. [Ipu paspyieHum
OHU JAI0T OOJIBIIOE KOJUYECTBO OOIOMKOB, KOTOPBIE MOTYT
YBJIEKATHCSI BOAHBIMI TIOTOKAMHY U OTKJIA/[bIBATHCS B pEU-
HBIX OTJIOKEHUSIX, (POPMUPYST BTOPUUHbIE HCTOYHUKH.

lasbKy ByJIKAHUYECKOTO CTEKJIA SIBJISTIOTCST HOCTOSTHHBIM
KOMIIOHEHTOM pycJI0oBoro Matepuana pex I1IkoroBckoro
T71ATO, TJIE U CETO/IHSI, KaK U B [PEBHOCTH, MOKHO COOPaTh
[PEKPACHYI0 KOJUIEKIIUIO «CTEKJISTHHBIX> 00pasiios. YTo ke
kacaetcst pek OOIYyIHEHCKOTO TIATO, TO 3a00T0YEHHOCTD
MOUMBI I OTCYTCTBHUE 3/I€Ch TAJIEYHUKOBBIX KOC JIasKe B
npeziesiax 6azaabTOBOrO IOKPOBA IPEAOIPEIENUII0 caboe
pacrpocTpatetue 9Toro 00CUMaHa B apXeoJOTHIeCKIX
namsTHuKax [Ipuamypbsi.

Opnako na tore IIpumopbst ObUin TaksKe 0OHAPYKEHDI
nzens u3 obcuanana HeOOBIYHOTO /7T STON TEPPUTOPUH
xumuyeckoro coctasa (ITomos u ap., 2005). Bouee Toro,
€T0 Te0JIOTHYECKUI BO3PACT OKA3aJICs MEHBIIe 2 MJIH JIeT
— K 9TOMY BpeMeHu o0pasoBatie 00CHANaHOB B MECTHBIX
KOPEHHBIX MCTOUHUKAX JIABHO 3aKOHYIIIOCH. Pasrajika mpo-
UCXOXKICHUST YHUKAIBHBIX 00PA3I0B OKa3aach CBI3aHA C
ucropueit 37-neTHeil 1aBHOCTH, TouHee — ¢ [lekTycanom,

M3 o6cmanaHa nerko Bpy4YHyto
MN3roTOBUTb KOJOLLMIA U PEXYLLNIA
WNHCTPYMEHT. VIMEHHO B 3TOM
Ka4ecTBe BYJIKAHNYECKOe CTEKIIO U
MCMob30Ban APEBHUA YenoBek
ApTehaKkTbl N3 KaM4aTCKUX
apxeosiorn4eckmx NamsTHUKOB

TnaBHble UCTOYHUKMN 6a3aNbTOBLIX 06CMANAHOB — NOAYLLEY-
Hbl€ NaBbl N FMaNoKNacTUTbl — 06pa3yloTcs B pesynbrare
U3NNAHNA 6a3anbTOBOro pacnsiasa B BOJHYIO Cpeay unu B
NeHNKOBYIO TOJLLY; B NPMPOAE OHU BCErAa BCTpevaroTcs
BMecTe.

Mopywey4nas nasa, N3NuBLIASICA NOA BOAON, NpeACcTaBNsAET
€0060ii ckonneHue OKPyriabixX TeN B BUAE «NOAYLEK>, BAaB-
JIEHHbIX Apyr B ppyra.

TmanoknacTut — NPOAYKT APO6NEHNA NaBbl, COCTOALLMIA U3
OCTPOYrosibHbIX 06/I0MKOB BYJIKAHUYECKOr0 CTEKNa ruasno-
MenaHa n pacKpucTanau3oBaHHbIX MUHEPanoB.
CoBpemeHHble BYNIKaHbl ABAAKTCA YHUKANbHbIMU Npu-
poAHLIMKM NabopaTopusMU: OHWU NO3BONAOT NPEACTABUTD
NOJIHYK0 KapTUHY TOro, Kak B [lpeBHME reosioruyeckue
30Xy NPOMCXOAUN0 o6pa3oBaHue NOAYWEYHbIX NaB U
rManoKnacTuToB.

B HacTosiwee Bpems 3TH npouecchbl NPONCXOAAT HA BYNIKaHe
Kunayaa (0. l'aBaiin, GLUA), rge notoku 6a3anbToBoli NaBbl
AOCTUraloT OTKPLITOro Mops. OTHOCUTENIbHO HEJaBHO — BEC-
Hoii 2010 r. — npon3owWwno 1 noaneaHUKosoe 6azanbToBoe
n3BepXeHue BynKana Jiadbanaiiokynn (Micnangus)

4
BY/IKaH I'IeKTycaH\__ _t

100

CeBepHast *

MecTa Haxoa0K o6cuanaHa

Poccus,
MpumopcKnii
Kpan

O6pasubl o6cnamaHa, HangeHHble
B O6LUMPHOM 061acTu Ha tore
poccuiickoro Npumopsbs,

Mo XMMMYECKOMY COCTaBY
oKasanmcb 65IM3KN K aHanorM4yHom
nopope BynkaHa lMekTycaH,
pacnonoXXeHHOro a rpaHuLLe
mexay Kutaem n CeBepHoli
KopeewHa yganeHnn go 700 km oT
MecCTa HaxXof4oK apXeonornyeckmx
apTeaKkTos.

lo: (Kuzmin et al., 2002)

Kopes -——---- MeXrocyaapcTBeHHas rpaHmLa 100 Kkm

€/IMHCTBEHHBIM BYJIKAHOM KOHTUHEHTAIbHON BocTouHol
A3y, POSIBJISIBIINM aKTHBHOCTD B HAIITY IIOXY.

Ir1oT ByskaH HaxoauTcs B 200-X KM OT caMOil T03KHOM
ToukHu poccuiickoro Jlanbaero Boctoka, mpsiMo Ha TpaHu-
e Kurag nm KH/IP. Cyas o maHHBIM ceBEPOKOPEHCKUX
T€0JIOTOB, B €T0 IOKHBIX OKPECTHOCTSIX NMEIOTCSI MHOTO-
YKCJIEHHBIE KOPEHHbIE BBIXO/bI OOCHIMAHOBBIX MOPOJL,
(hopmmpoBanme KOTOPBHIX TPONCXOIUIO KaK Pa3 B TTEPHOT
0,6—2,2 mon. et nazazn (Teoorus Kopen, 1993). Onnako
13-3a HEIIPEOA0INMbIX BU30BBIX GopmasnbrocTeit 1990-x
POCCUIICKUM YYEHBIM Y/IATIOCh [TOCETUTD JIUIIh CEBEPHYIO
(xuTaiickyio) cropony Byskana. K cuactsio, B IHcTHTYTE
apxeoJioruu u aTHorpaduu COXpaHUIUCH JBa 06pasia
obcumnana u3 pationa IlexTycaHa, mogapeHHbIe CEBEPO-
Kopeiicknmu apxeosioramu akajieMnky A.I1. OksagHIKOBY
B1974r.

VcenenoBanne MOKa3alo, YTO KOpeHcKne 06CHInano-
Bble apTedaKThbl MIPUHA/JIEKAT K TON Ke reOXMMUIeCKOi
IpyIIIIe, YTO U I03KHO-TIPUMOPCKUE. YIUBUTEIBHO TO, YTO
0BJIOMKH BYJIKAHUUECKOTO CTEKJIA ¢ KUTAHCKONH CTOPOHDI
BYJIKAHA 110 XMMUYECKOMY COCTaBY 3aMETHO OTJIMYAIOTCS
OT <KOPENRCKOTo» 0OCHANaHa, TPUYEM «KUTaliCK1e» CTeK/a
110 CBOMM CBOMCTBAM OKA3aJMCh MAJONPUTO/HBI JIJIST NH-
nycrpun kamerHoro seka (ITormos u ap., 2005; Kim et al.,
2007). B pesyabraTe moka HEBO3MOXKHO HU MOTBEPIUTD,
HU OTIPOBEPTHYTbH I'UIIOTE3Y, YTO KOPEHHOW MCTOYHUK
[PUMOPCKOTO apXeoJIOTHYeCKOro 0bCcuanana HaxoIuTcest
Ha Byskane [Tekrycan. Ocraercs guiib HaIeATHCS, UTO 9TA
TaiiHa OyeT B OJIMsKaiilie TOAbl PACKPbHITA.

KamuaTtckme aHOHUMbI

Hacrosmeit «Mekxkoii» 75 uccienoBatesieil ByJaka-
HUYECKOTO CTeKsa oKasasach KamuaTka, HeZIapoMm 371eCh
110 JIAHHBIM TEOJIOTHYECKON CheMKH HACUUTHIBAIOT OKOJIO
TPEX JIECATKOB BBIXOZIOB BBICOKOKAYECTBEHHOI0 OOCHIMAHA,
4acTh U3 KOTOPOTO MOXKET UCHOJIb30BATHCS B IOBEJTMPHOM
nene. B xauectBe Hambosiee SIPKUX MPUMEPOB MOKHO
HazBaTh MTKaBasgMckoe MecToposkieHne Ha cesepe Cpe-
JIMHHOTO XPe0Ta, TTPeICTaBIsTioNtee cOO0H MOTITHBII (TOJT-
nmrHoi 200 M) JIaBOBBIN TTOTOK, M3JUBIIANCS U3 BYJTKAHA
O6cuaaHoBbIi, IeKOpaTUBHbIE 0OCHanbl 03. [lamaHa u
Maapa Yanra B ypouuuie Toamaues JloJ.

VcenenoBaresiM yanoch moaydnTh cbiie 400 o6pas-
OB KAMYATCKOTO OOCUANAHA 13 KOPEHHBIX KCTOYHUKOB 1
apxeoJiornyeckux rnmamsiTHuKoB. [To pesyssratam ananmsa
00pasIbl ObLIN pasziesieHbl Ha 16 060C06IeHHBIX FeOXUMU-
YeCKUX IPYIII, OTJINYAIONIUXCS 110 COCTABY PeKO3eMeIb-
ueix asemenToB (Grebennikov et al., 2010). IToka cpeau
HUX OHO3HAYHO YIAJI0Ch UAECHTU(DUIINPOBATH 06CUINaH
JIMIIIB TECTH U3BECTHBIX KOPEHHBIX HCTOYHUKOB, KOTOPbIE
MCTIONIH30BAM U IPEBHUN YeTOBEKOM JIJIST TOOBITHN KaMeH-
Horo ceipbst. Hanbosiee nmokasatesbHbl iBa — Ilasiman u
WrtkaBasim, KOTOpBIE PACIIOJNIOKEHBI B IIEHTPAJIbHOI YacTh
CpennnHaoro xpedTa. ITH UCTOYHUKN 0OCHUANAHA CBSI3aHbI
C T[EJIBIM PSIJIOM apXEO0JOTHYECKUX MaMSITHUKOB, HAXOJIsI-
IIMXCST 32a4ACTYI0 Ha 3HAYUTEIbHOM YIaJIeHUU OT HUX — /10
560 KM 110 IPSIMOT JIMHWH.

Etite ceMb TeOXUMUYECKUX TPYIIIT ITPE/ICTABIEHDI TOJIBKO
APXEOJIOTMYECKUME 0OPA3IaMU; 9TO 03HAYAET, YTO UX KO-
pEHHbIE MCTOUHUKH MOKa He 0OHAPYKEHBI. DTO U HEY/IU-
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Ha LLikoToBckom nnato B [NMpumMopckom kpae nocrne
MacCcoBOro U3BepXxeHus nnarobasanstoB 12—13 MiH

neT Ha3apj Havanocb PopMrMpoBaHNE COBPEMEHHON PeYHON

cucTeMsl. B pesynbrate 3po3um Ha 6opTax peyHbIX JOSWH
NMOCTOSAHHO O6HaXXaKTCH U3BEPIXKEHHbIE FOPHbIE NOPOabI —
nopyLleyHble NaBbl U rManoKNacTUTbl, FMaBHbIE UCTOYHUKN
6a3ansToBbIX 06CNAMAHOB, KOTOPbIE (POPMUPYIOT KpyThie
yCTynbl

BUTEJIbHO, B€/Ib HEKOTOPDIE JIa’Ke N3 N3BECTHBIX KOPEHHBIX
[IPOSIBJIEHU 0OCUANaHa ellle TIOJHOCTBIO He U3YYEHDI 10
[PUYHHE TPYAHOAOCTYITHOCTH. OCOOEHHO TO OTHOCHTCS K
Byskanam CpeanHaoro xpeOra, pacrosIosKeHHBIX 32 COTHH
KHJIOMETPOB OT JIOPOT ¥ HACEJIEHHBIX IYHKTOB.

Tem e Menee Ha OCHOBE aHAIN3a MUKPOIJIEMEHTHOTO
COCTaBa KaM4aTCKHX O6CI/IZII/IaHOB YAaJIO0Ch BbIABUTH UX
orepevynyio — ot nobepexbst OX0TcKOro Mopsi K Tuxomy
OKeaHy — eOXUMHUYECKYIO 30HAJIbHOCTh. JTO ABJICHHUE
OOBSICHSIETCST T€M, YTO KHCJIble BYJIKAHUYIECKUE CTEKJIA
Cpenunnoro xpe6ra, Bocrouno-Kamuarckoro By ikanudec-
xoro nogca u IOxuoit Kamuatkn HacieayoT XuMndeckue
0COOEHHOCTH CBSI3AHHBIX ¢ HUME 6a3aJisToB. B pesyisrare
YIAJIOCh MIPE/ICKA3aTh BOBMOKHOE MECTOHAXOK/ICHHE He-
M3BECTHBIX NCTOUYHNKOB 00CHANAHA [UIST KAK/I0i 13 CeMU
«apPXEeOJIOTHYECKUX» TPYIITT. ITHU TIO3BOJISET B TAJTbHENTIIEM
GoJIee TeIeHaPaBIeHHO U3YYaTh BYJIKAHIIECKOTO CTEKIIA
HI0JIyOCTPOBA.

B MNpunamypbe, B Mexpypeybe
Ypwuna n MyTHol 6a3ansToBbIn
MOKPOB COXPaHWICH NULLb Ha
BOAOpPasfenbHbIX rpebHsAX. IToT
KOPEHHOW BbIXOA NMOAYLLIEYHbIX
NaB 1 rmanoknacTUToB OTKPbINCS
3[,eCb NPU [OPOXHbIX paboTax Ha
aBTOMOOUIIbHOM Tpacce «Amyp»

pesyJibTaTe MHOTOJIETHETO TECHOTO COTPYAHUYEC-

TBa I'e0JIOTOB U apXeoJIOTOB Y/aJIOCh YCTAaHOBUTD,

YTO IKCIIYATANS UCTOUYHUKOB BYJKAHUYECKOTO

cTeKJa ApeBHUM yeoBekoM Ha /lamprem BocToke
Poccun Hauamach elne B masieosinTe: He mosziaee 19 Toic. et
nazaz Ha Caxanune, u okoso 12 Teic. et — Ha Kamuatke,
B [Ipumopsbe u I[Ipuamypoe. IntepecHo, 4To B Te BpeMeHa
JIFOJTM YaCTO MCTIOIB30BaIN 0OCHU/INAH He 13 OJTHOTO, CAMOTO
GJIMBKOTO K CTOSTHKE HCTOUHMKA, HO U3 3—7 MECT, 3a4acTyIo
OTCTOSIIIUX JIPYT OT AAPyTa Ha cOTHU KnstoMmeTpoB (Kuzmin
et al., 2008).

Yaa10ch yCTaHOBUTD M OCOGEHHOCTH MUTPAIIUIA {PEBHETO
YeJI0BeKa, CBA3aHHBIX ¢ 100bMel 1 0OMEHOM 3TOTO IEH-
HOTO KaMeHHOTO cbIpbsl. Hanpumep, Mexky 0. XOKKaii/1o
n Caxanut 06CUANAHOBbBII OOMEH HAUaJICS B OTIOXY, KOT/Ia
ypoBetb Mopst Ob1T ipuMepHo Ha 100—120 M HuXKe COB-
peMeHHoro U 11poJsiuB Jlanepysa ernie He cynectBoBas. Ho

nnosanee, 10—11 Teic. et Ha3a/1, KOra MUPITHA TPOJTITBA
yike gocturana 40 kM, cbipbe ¢ XOKKaHA0 POIOJIKAIO
noctynaTth Ha CaxainH, 0 YeM CBU/IETETCTBYET MPUCYTC-
TBHE 06CUIMaHa B apXEOJOTHUECKUX TTAMSITHUKAX 9TOTO
BpPEMEHHU.

I pyroii ipumep — AMOHCKUH 0OCUIMAH 13 HCTOYHUKA HA
0. Kiocio, KoTopbiii 0K0JIO 25 TBIC. JIET HA3A/[ <TTOCTABJISIICST>
B Kopero. B 970 BpemMst 0CTPOB OT KOHTUHEHTA OT/EJISLI
TIPOJTIB MIMPUHOH 0K0T0 20 KM. A OKOJIO 4 TBIC. JIeT Ha3af
aTOT OOCcHaANaH TPOHUK Ha 0. OKWHaBA U Jlajiee Ha IOT JIET,
YTO CBUETENBCTBYIOT O ellie GoJiee 1albHUX MUTPATIUSIX 110
Bojie. Bece ot (hakThI MOATBEPSKIAIOT MIPEATTONIOKEHIE, UTO
B 3TO BPEMs B 3TOM PETHOHE Y YeJI0BEeKa NMEJNCh TPaHC-
MOPTHBIE CPEJCTBA JIJISI IIPEO/IOJICHIST BOAHBIX TIPETrPa/L.

Takum 06pazoM, MOKHO CUMTATh yCTAHOBJIEHHBIM, YTO
y:ke B maneosnnte (10—24 toic. net Hazan) B CeBepo-Boc-
TOUYHON A3WU CyTIEeCTBOBAJ TEJIbIN PSIJI IPEBHUX <JIOTHUC-
TUYECKUX CETEI», 0 KOTOPBIM 00CUINAH TTEPEBUTATICS OT
HCTOYHWKOB K MECTaM YTUJIM3AIINT HATIPSIMYIO JIO0 My TeM
POMEKYTOUHOTO 0OMeHa. JlanbHOCTh 9TUX <OTIepaIuii»>
TTOCTOSTHHO pa3pacTayiach, [0cTUTHYB B HeosmTe (3—10 ToIc.
JIeT Ha3a/) THICSIUU U GoJiee KIMJIOMETPOB.

B pa6ote vcronb308aHbl hOTO aBTOPOB

Pab6ota nogaepxara rpaHtamu POOU-[BO PAH (npoekt Ne
06-08-96012), ABO PAH (npoekt Ne 06-Ill-F-08-319) n A®IVIP
(npoekT Ne RG1-2538-VL-03).

ABTOpbI 611arofapsit COTPyAHNKOB VIHCTUTYTa apxeonorum

n atHorpagum CO PAH (HoBocubupck), IHctutyta
reoxumun CO PAH (UpkyTck), VIHcTuTyTa BynkaHonorum u
cevicmonorum [BO PAH n Kam4aTckoro reosorm4eckoro
ynpasnenus (MeTponaBnoBck-KamyaTtckuii), a Takxe

K.n.H. A.B. lNtalumHckoro (KamyaTckuii rocyHUBepCuTeT),
AnH. M.A. Aukosy (Kupbsik) (CeBepo-BocTo4HbIk
komnnekcHbi HAW IBO PAH, MarapgaH) 3a nomolys B c6ope
obpasLos

Ro/30 /T

Hf
/T

Tax3
/T

Mo paznuuunsam B cogep>xaHnm pegKo3eMernbHbIX
3/1EMEHTOB B re0fI0rMHYeCKNX 1 apXxeonornyeckmnx
obpasLax kamM4yaTcKoro obcuanaHa BblgeneHo

18 reoxmmuyecknx rpynn. Mpu HanoXxeHun nx Ha
avarpamMmy Tpex OCHOBHbIX 3fieMeHToB (Rb—Hf-Ta)
OHW eCTECTBEHHbIM 06pa30M 06bEANHAIOTCA B
KOMMaKTHbIE KNacTepbl, COOTBETCTBYIOLLNE Pa3HbIM
30Ham peruoHa: | — BoctouHaa Kamyatka; Il — KOxHas
KamyaTka; lll — CpefmnHHbIn xpebeT. 3To NO3BONAET
JenaTb NpefaBapuTesibHyI0 reorpadmyeckyo NpuUBA3KY
HEM3BECTHbIX KOPEHHbIX MCTOYHMKOB TeX 06pasLoB
BYJIKAHMYECKOr0 CTEKNA, Ybe MPONUCXOXKAEHME NOoKa
JOCTOBEPHO He ycTaHoBneHo. [1o: (Grebennikov et al.,
2010)
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