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OT PEJAKTOPA

Ipepnaraemas uurateal0 KHHIA H3BECTHOTO COBETCKOrO BYJKaHo-
aora E. ®. ManeeBa, ckonuaBuerocs B 1980 r., mocssimieHa BaiKHOI
npob/jemMe pacno3HaBAHHA BYJKaHHYECKOTO MAaTepHala B OCAAOYHBIX
06pa3oBaniAX Pas/JHYHBIX IEHETHYECKHX THIOB, 4TO MO3BOJSET Mpa-
BHJBLHO JaTHPOBaTh BO3PacT H3BEPXKeHHH KaK B COBPEMEHHbIX, Tak
W B PEBHUX BYJKaHUYECKHX 06sacTax.

Kuura coctout H3 HecKO/JIbKHX uyacteii B neppoit paercs Kiaaccu-
tduKaluusg BYJKaHOT€HHO-0CAJ0YHLIX MOPOJ, B OCHOBY KOTOpPOH noJio-
XKeH reHeTHUYeCKHil MPHHIHI, ABJIAIOIMACA BecbMa BaXKHHM /a1 ByJ-
KaHOJIOTHYECKHX NOCTPOEHHH, TaK KaK OH MO3BOJAET AaTHPOBATh BYdl-
Kannueckne  uspepxkenus. Hegocratok ero  3akiaouaercd B
BO3HHKHOBEHHH YaCThIX 3aTPY/AHEHHji MPH YCTAHOBJCHHH. CHHXPOHHO-
¢TH 06pa3oBaHiA BYJKaHHYECKOro MaTepPHaNa M BPEMEHH ero 3axopo-
HeHHs B Ocajke.

Byakanorenno-06J10MOYHbBIe NOPOAL, CHHXPOHHBIE H3BEPIKEHHAM,
nojpasaenensl E, @. MajeeBbiM Ha BYJKAHOKJIAcTO-0Ca/I0UHBLIE TOPO-
JAbl H Te(poHAN; KO BTOPOH rpymnne MOPOJ, HECHHXPOHHBIX ByJKa-
HH3MY, OTHeCeHpl BYJKaHO-TeppHrennsie nopoaw, Hapsay c aerans-
HOH KJaccudukauueit npeanaraercs sropas, Oosee obGoGulennas,
yaobHas s NMpHMeHeHHs B 06GJacTsAX PasBHTHA APEBHHX TOJII, Tie
HeJIb3sl YCTAHOBHTb HEKOTOpHle JIEMEHTHI COCTaBa H CTPOEHHS MOPOL,
6e3 KOTOPHIX HEBO3MOX(HA HX JeTajbHAs KJacCHPHKALHs W pacuiud-
POBKa reHesuca.

Bropas wacTh KHHMH MOCBfillleHa METOJaM BhLISBJIEHHA 0COGEHHO-
cTefi oOpa3oBaHHs THPOKIACTHYECKOTO MaTepuaja NpH pasHbix TH-
nax usBepxennil. B Tperweft, camoii Goabwol no oGbeMmy, AeTaNbHO
pasbupalorcsi 0co6eHHOCTH BEIIECTBEHHOTO COCTaBa H CTPYKTYPH Ted-
POHJOB B CBA3H C YCJAOBHAMH HX 00pa3oBaHHfA. 3/lech MpPHBEAEHHI
MHOTOYHC/IEHHbICe OPHIHHAJbHBIE Ha6MI0leHHs aBTopa B o06aacTax
COBPEMEeHHOro BY/KaHH3Ma, IvaBHbiM obpaszom Ha Kamuatke n Ky-
PHJBCKHX OCTPOBAX, OTHOCHTEJIbHO CKOPOCTH H YCJOBHiT (OopMHpOBa-
HHA Te(poHAO0B, cnelH(HKH CJarampilero HX MaTepHaja, a TaKikKe
NPHMEPH M MeTO/Ibl pacno3HaBaHHA TedpouAoB B 00JacTsaX JAPEBHEro
ByJKaHHaMa. M0OKHO CKazaTb ¢ YBEPeHHOCTbIO, 4TO 3TOT chenuduue-
CKHif THN o6pa3oBaHHil BHnepPBHe CTOJb NMOJAPOGHO pa3olpaH B JHTe-
parype.

Bresannas cMepTh He MO3BOJIMJIA ABTOPY MPOYHTATh TOTOBYIO Py-
KOIIHCb H BHECTH HekoTOphie HenpassaeHua Crapasich COXpaHHTb CTHIb
paboThi, PejakTOpP NOLIeJ TO NYTH YCTPAHEHHS OCHOBHHIX HETOUHO-
CTE€{f H psija CTHIHCTHYECKHX NOTPELIHOCTEl, He Hapyllast OCHOBHOM
HJIEH aBTOpa.

Knura Gyzer mojie3na /s IHPOKOTO Kpyra reojoros. Mol naje-
eMCs, YTO 3Ty HHTepecHyl paboTy mo AOCTOHHCTBY OLEHHT TeOJIOTH-
yeckasa o011ecTBEHHOCTS.



NPEAUCIOBUE

PeayabraThl H3yueHHst ocajounbix (opMmaluii 3a nocdegnue jpa
JeCATHAETHA CBH/AETENLCTBYIOT O GOJbIIOA POJH BYJIKaHHUECKOro Ma-
TepHajla B HX GopMHpOBaHHH. MHOrHe TOJIIH, CUHTABIIHECS MpPeXje
THIIHYHO OCAaJ0UHBIMH, MOJYUHJIH HAHM@HOBAHHe BY/JIKAHOr€HHO-0Ca/l0Y-
HbIX. Bysikanuueckuit MaTepnaJs npHcyTCTBYET B MOPOAAX B PasIHYHOM
COCTOSTHHH: CJlaraer NpOCJIOH, IJIacThl H TOPH30HTHL TydoB; Hrpaer
pPoOJib MpHMECH K 0Cajo4YHOMY MaTepHaJdy B Pas3JHYHBIX COOTHOLIEHH-
AX, obpasys oproTrypdHTE u napatyPduTH; BXOAHT B COCTAB TOJIL B
BHjae 06paboTaHHOro M OTCOPTHPOBAHHOrO MarepHaja H, HaKOHeL,
LIHPOKO PasBHT B NnepepaboTaHHOM BH/e, IPeBpallasch B TIHHHCTLIE
NOPOALI 3a CYeT Pas/okKeHHs CTeKaa HAH NepepaboTKH MHKpOopra-
HH3MaMH,

BhisiB/ieHie BYJIKaHHYECKOr0 MaTepHaja B 0Cal0YHbLIX (GopMauHsIx
uMeer GoJbiroe 3nauexse. Ty, TydduTH H TedPOHAL CHHXPOHHI
BYJKaHH3My H (DHKCHPYIOT NPOSIBJICHHS BYJKAHHYECKHX TPOLECCOB,
yTo obJeryaer KOppeasiliHio OCaJlOYHLIX TOJIIL;, OHH HOMOTAalOT OIpe-
JleJIeHHIo BO3pacTa HeMbIX TOJUL H/H, Hao6opor 3ajeras B (ayHHCTH-
YeCKH OXapaKkTepH30BaHHLIX (opmallusx, NO3BOJAIOT JaTHPOBAaTh
UKL BYJKaHH3Ma; HaJAyHe MOPHCTOro MNHPOKJAAacTHYeCKOro Mare-
pHasa ob6ycioBaHBaer o0pasoBaHie KOJIEKTOPop He(TH, ra3a, BOJHI,
TOPH30HTH H NJIACTH BHTPOKJAcTHYECKHX Ty(hOB, pasiarasch, (GpopMH-
PYIOT 3aJe:KH GeHTOHHTOBLIX IVIHH; MO KOJHYECTBY BYJIKaHHYECKOTO
Marepuana B OCAJOYHBIX TOJILAX MOXKHO CYAHTh O OanaHce ByJKa-
HHYECKOrO BelIecTBa, a Takike 00 SHEPrHH JPEBHUX BYJIKaHHYECKHX
npoleccoB. Bce 3TO naer BO3MOMKHOCTL OCYWIECTBJAATL MNaJeOBYJKa-
HOJIOTHYECKHE PEKOHCTPYKIHH.

JIHarHOCTHKa CHHXPOHHOrO BYJKaHH3My BYJKaHOT€HHOrO MaTepHa-
Ja eule Hej0CTaTOYHO pa3paboTaHa — H B HacTodlllee BPEMfA yBepeH-
HO BBIIENAKOTCS JHUIL KHCJBIT BHTPOK/JIAacTHYECKHH MemeJ, HMeIOUIHMH
poryabuatyio ¢opmy 006/JOMKOB, H OEHTOHHTOBble IVIHHH, O6pa3oBaH-
HBIE 34 CUCT Pasz/ioxKeHHs MHPOKIACTHYECKOro MatepHaJa.

Bmecre ¢ Tem ByJkKanuuecKHji MartepHal BecbMa pasnooOpasen.
Hanpumep, Kic/ias nHpPOKJIacTHKa MOXKeT GHTH mpejcraBieHa 06J0M-
KaMH MOPOR H KPHCTAJJIOB HJH MOYTH TMOJHOCTBIO COCTOATH H3 00J10M-
KOB KpHcraanoB. Takue Ty(QH yacro NPHHHMAIOTCA 3a JIPEeCBY KHC-
MIBIX JIag HJM jaxe rpaHuToB, ITHpOKJIacTHKA OCHOBHOrO H Cpe/IHEero
CoCTaBa, KOTOpasi MOCTABJAAETCA MOYTH BCEMH COBPEMEeHHBIMH BYJI-
KaHaMmu, He obJajaer JIerkKo JHATHOCTHPYeMOH poryabuatoii ¢opMoi u
MO3TOMY YacTO NPONycKaercs MNMPH HCCIeL0BAaHHAX, B OCOOEHHOCTH B
ApeBHHX TOJUIAX. AHIE3HTOBLIE NHPOKJACTHYECKHE MOTOKH MOCTaBJIfA-
10T TakKe TPYAHO AHATHOCTHPYEeMblil MeJKooOJ0MOuHbIT MaTepHal,

B nepHox akTHBHO#H IesiTebHOCTH CTPATOBYJKAHOB ¢ HX CKJ/IOHOB
MOCTOAHHO CHOCHTCH IOBEHHJILHBII BY/JIKaHHYECKHH MaTepHal, KOTO-
pHlil uepes HeCKOJbKO KHJIOMETPOB OKATHIBAETCH H COPTHPYETCH, NpH-
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o6perasi BHJ HOPMaTbHO-0CAL0uHOM MOPOAbl. PAKTHYECKH OH CHHXPO-
HeH NPOABJACHHIO BYJKaHH3Ma, AHAarHOCTHKA €ro CJO0XHa H 3TO 4acTo
NPUBOAUT K TOMY, 4TO MOMHIHBIC TOJULH TePOHAOB OTHOCATCA K OT/IO-
KEHHAM, HECHHXPOHHLIM BYJKAHH3MY.

Byakanuueckuii MaTepuaJs, cOAepiKalluii 3HAYHTEJIbHOE KOJHYEeCT-
BO CcTeKaa, moasep:keH GuicTPOMy pasaoxkenuio. IToa AeficrBieMm rpyH-
TOBBLIX BOJ 3a cyeT Hero 00pasyloTes NPOCJIOH, NMAacThi, TFOPH3OHTHI
TJIHH.

B Byaxkauuuecknx o6aacTax OOGbLIYHO UIHPOKO DPa3BHTHI MOJAS THI-
poTepMabHO-H3MeHeHHbIX TOopo/l. Byakannueckue mopoas npespaiia-
I0OTCA B AJYHHTHI, KaoJIHHbBI, 6eHTOHHUTOBHIE [JIHHBI, BTOPHYHBIE KBap-
WHTH, NCeBAOHrHUMOpUTH B Ap. Mx TakiKe cjeiyeT BHAeATL H OIll-
penensiTh.

Kpome nHpOKAAaCTHYECKOrO B COCTAB OCaJ0YHBLIX TOJIL  OOBIYHO
BXOJAHT H JIABOKJACTHTOBBII MarTepnaJ, olpasyioumuiicas B mpolecce
¢dopMHPOBaHHsS JIAaBOBHIX NMOTOKOB H KyMOJOB. JTOT 06J0MOYHBIN Ma-
TepHaJl pacTacKHBAeTCH, OueHbL OLICTPO OKATBIBAETCA B pe3yJbTare
MEeXaHHYeCKOro H rujpoXHMHUECKOro BO3/EHCTBHS U BXOJAHT B 0Caj0y4-
HBIE TOJILIH B BECbMa H3IMEHEHHOM BHJE.

HecMOTpsi Ha CJA0MKHOCTL YCTAHOBJIEHHS B APEBHHX TOJIAX H3Me-
HEHHBIX BYJIKAHHTOB, MHOIHE HCC/€/10BaTeNH HX Bce Ke BLIASJIAIOT H
OMHCHIBAIOT, HO HEKOTOPHIE PA3HOBHIHOCTH BYJKaHOTEHHO-0CAL0YHBIX
nopoa emle npomyckaiorcd. ITpollecc naMenenHst BYJKaHHUECKOTO Ma-
TepHaJa B TOJllax OCaj04YHbIX NOpoj e€lle O4YeHb crabo OCBelleH B
crelHanbHol autepatype. Hawa sajaya — nokaszartp IpoIlecch, CHO-
COGCTBYIONIHE H3MEHEHHIO TMHPOKJACTHYECKOTO M JIABOKJIACTHTOBOTO
marepuana. Hago nmomarath, 4yTo 3T0 MOMOXKeT AMAarHOCTHPOBATL BYJI-
KaHHYECKHI MaTepHaJ B APEBHHX 0Ca/[OYHLIX TOJILAX.

B npeanaraemoft paGote BHauage paccMOTPeHH! ycJoBHA ofpa3so-
BaHHUA I0BEHH/ILHOrO 06/JI0MOYHOrO MaTepHaJsa, a 3aTeM ero U3MeHeHHs
Jlo puobpeTenns MM «ocajlouHoro» obuanka. [IpH u3yuennn ByJkaHo-
FEHHO-0CAA0UYHBIX TOJIL HEKOTOpbLIe HCCJAen0oBaTe/qn He VYHTHIBAIOT,
4To (POPMHPORAHHE HX H OCAJOYHBIX TOJIL 3HAYMTEJNbHO PA3/JHUAETCH,
NO3TOMY B KHHre H3J0:eHul HauboJiee BaxHble acreKTbl OTJIHYHSA B
06pa3oBaHHH 3THX TOJIIL.



MECTO BYJIKAHOTEHHO-OCAJIOYHBIX TOPOJ,
B KJIACCUH®PHKAUHH BYJIKAHUYECKHX MOPON

ByakanorenHo-ocajouHble NMOPOALl (POPMHPYIOTCA 3a CueT paspy-
weHusa 3QPY3UBHLIX ¥ BYJKAHOKJIACTHICCKHX MOPOJ H HEJHTHHHUHPO-
BaHHOTO BYJIKAHOK/IACTHYECKOTO Matepuania 3(§y3nBHO-06/10MOUYHOTO
H 9Kcmao3nBHO-o00MouyHoro. Huxe npuBeiena knaccudukaums wHe-
XOJHBIX BYJKaHHUECKHX MOPOJL.

Knaccudukanusa BYIKANHYECKHX MOpPOJ

1. ¢ dyaususie.
1. JlaBm.
2. JlaBobGpeKuny.
I1. ByaxkanoknacTHuecKue.
1. 3dbysusHo-06a0MOUNLE:
a) KJacTonapoBsie (KI1acToaaBbl);
6) NABOKJACTHTOBLIE;
B) rHAJOKJIACTHTOBLIE.
2. IKCMI03NBHO-00/10MOUHBIE (MTHPOKIACTHUECKHE) :
a) MHPOKJMACTHYECKHEe 6e3d TOCTOpPOunHX npumecelt (Tydw);
6) NMHPOKJACTHYECKHE C NPHMECHIO WYKAOTO MatepHana (KeenoTydw).
3. Ocanouno-BynKanokaactuueckue (0pToTydouThH).
IT1. Byakanoreino-ocaiounsie.
1. ByakaHOKIacTo-0Cal0uHELE,
2. Tedponansie.
3. ByakaHo-TeppHreHuble.

Tepmunonorus n KraccHPUKALUS BYJKAHOTEHHO-0CAT0YHBIX MOPOJL
B CBOe BpeMs BHI3BIBAJH OCTpble IHCKyccHH. B uacrosuiee Bpems
CyHTaercs UesiecoobpasHbIM pasieseHHe HX Ha TPH CPYIINbI: BYJKaHO-
KJ1acTo-0cajounble, TedpoHasl H BYJIKaHo-TeppHrenuble. OcTaHOBHMCH
nojpobHee HA HX XapaKTepHCTHKE.

Bynkanokanacro-ocafzoutune nopoAn. IOBeHHALHbLIH
MHPOKJIACTHUECKHiT MaTepHaJl, H3BepPrHyThHlit B atMocdepy u ruapocde-
Py, OYE€Hb PEAKO OTsiaraercsi H JHTHOHLHPYeTcda Ge3 MOCTOPOHHHX MpPH-
Meceil. 3HauHTeNbHAS YacTh €r0 CMENTHBAETCS B Pa3JHYHBIX IPOMNOp-
LIHAX € TEPPHreHHLIM, OPraHOTEHHBIM M XEMOTEHHBIM MaTepHaJOoM.

ITockoabKy OCHOBOji BYJKaHOKNAcTO-OCAT0YHBIX TOPOA SIBJIAETCH
0Ca/IouHbliT MaTepHall, HX Ha3BaHHA 3aHMCTBOBAHBI H3 KJIaCCHPHKAUHH
OCaOYHHIX TNOPOJ; NPHMECh BYJKAHHYECKOro MarepHala oTMmedaercs
B BHJe npuctaBkH «rydos. Tak, AN TeppHreHHLIX MOPOA NPHHATH
TePMHHBI: TydorpaBenuT, tydonecuanuk, tydoaneBpoaur U Ap., A4
KapbonaTHBIX mopox: TydoussecTHAK, TyhoA0J0MHT, Tydomeprean;
s KPEMHHCTHIX: TydocHuniuT, Tyhoaurma, TyGohTaunT; 1Jaa rajou-
noB u cyabhatos: Tyhoranut, Tydorunc, TyHoaHrHApAT; A Opra-
HorenHex: Tydoauatomur u ap. [lpumensior u Bosee cl0XKHBE Tep-
MHHBI: TY(hOBBIT H3BECTHHAK, TydoBHl CHIHUMT, TydoBas KameHHas
coss H ap. Ho stu tepmunbl Gosee TPOMO3JAKHE H He TAK UETKO onpe-
NS0T CYTh FOPHOMN NMOPOJHL,

b



BysikanOK/1acTo-0caioulbie nopoasl, no npeatoxentio I'. C. [l3o-
nennase {1970], nmenyior naparypduramu, a Kk oprorydduram orso-
CAT 0CAaL0UHO-BYJIKAHOKIACTHUCCKIEC MOPOALL (COoAep:KAlNe ByAKauu-
yeckoro Mmarepuana Goaee 50%), ob6biyno uMmenyembie Ttydduramu.

TeppouaAHBEe MOPOAB. IDTH NOPOJAL OTHOCHTENBHO HeJaBHO
eTaJdi BHAENATbCA H3 BYJIKAHO-TePpPHreHHbIX nopod. ITocKoabKy OHH
CHHXPOHHEI MPOABICHKIO BYJKaHW3Ma, a CJel0BaTeAbHO, TaK Ke Kak
H mpocaon (nmaacTsl) Ty(OB, 3aJe€ralilHX cPead OCAAOUHBIX TOPOJA,
MO3BOJIAIOT MPOBOJAHTL KOppeadllHio, GHKCHPOBATL BCMBIIIKH BYJKa-
HH3Ma U T. I, BbijleJleHHe HX IS Na/JeOBYJKAHOJOTHYECKHX PEKOHCT-
PYKUHI HMEeT BaXKHOe 3HaUeHHe.

Brauane g tepmu tedpounn, uan tedponanbie MOPOAbi, BKIAALI-
BaJoch moHATHe oGpaboTaHHoro (OKaTaHHOH) H  OTCOPTHPOBAHHOTO
NHPOKJIACTHUECKOrO MarepHana. B nacrosiulec BpeMsi 3TO  IOHsTHE
paclwiupeHo H BHIENSIOTCH TPH NMOJATHNA TedpPOHIOB: NHPOKJIACTHYe-
CKHe, JIaBOKAACTHUECKHE ¥ BYJKaHOKIacTHueckne. TO BHOJHE OMNpas-
JIAHO TeM, YTO JaBOK/JACTHTOBBIH MaTepuas, Tak iKe Kak W ByJKa-
HOKJacTHYeCcKull, noasepraerca oGpaboTke H coprupoBke. KpoMe TO-
ro, K Te(POHJAHOMY MaTepHaJy MOKEeT NPHMELUHBAThcs TePPHTeHHBI
WM NHPOKNACTHUECKHT MaTepHAJ, YCJ0KHAIOUIHE HX COCTAB,

Tedpouanl oTHOCATCH K ByJKanOreHHo-ocaldounsim noponam. Ouu
NPEHMYIIECTBEHHO CJOHCTH, NPHYEM CJOHCTOCTh MOMeT OHTh TOH-
KO, canTHMeTpoBoii H rpyloii, uaMepseMmoit merpaMd. B HazeMHBIX
H 03epHLIX YCJ0BHAX npeobmanaer cybnapannieinbHas CJAOHCTOCTD,
B NpHOpPeKHBIX YCJHOBHAX — Kocad, B  MOABOJHBIX — PHTMHUHAS.
B npepenax MOmHBIX c/0eB TeKeTypa TedpouAOB MaccHBHas, TJOT-
Hasi. CIOHCTOCTL M JIPYTHe TEKCTYPHBle OCOGeHHOCTH aHaJOTHYHLI Ta-
KOBHIM B IPYrHX THNMax ocaloyHux nopoj [Borsunkuna, 1965], onna-
KO BeJejacTBHe O0JBIIOH CKOPOCTH (OpMHPOBaHHA TepoHaoB npeob-
Japaer rpybGas caouctocts. CTpyKTypa oOBIMHO paBHOMEDHO3EPHH-
cTas, HO B BYJKAHOKJACTHUYECKHX TepoHAaxX BCTPEUANOTCS OTAeNbHHIE
KpynHbieé 3€pHa, 4TO JeJaeT CTPYKTYPY CXOAHOR ¢ mopQHPOBOIi.
B ByakanoknactHuecknx Ttedponjiax HMeeTCA TaKkKe 3HAYHTENLHOE
KonuyecTso o0J0MKOB ¢ BHTPOodHPOBOf CTPyKTYpoit, uTo 0byciaoBae-
HO MTHOBEHHBIM OXJaxKIeHHeM TNenjoB B Tpoliecce M3BEPIKEHHS H fB-
JAETCH OJHHM H3 NPH3HAKOB, OTJHYAIOUIHX HX OT BYJKaHO-TePpPHIeH-
HBIX nopoj. llemeHT Tedpomnaos o6pasyercs 3a CUET pasiIOKeHHS
MEeNKOro MNenJoBOro MmarepHana H 00bBIYHO MNpeicTaBjgeH  BOJHBIMH
AMIOMOCHANKATAMH (MOHTMOPHANORNT, Oefilennnt U ap.) ¢ GOABIIHM
KonyecTBOM omanaa, Gaarojaps uemy o6pas3yiorcs npounbie HeMmeH-
Thl. Jlas Te)poHAOB XapaKTepHO OTCYTCTBHe TIJIHHHCTHIX — IIPOCJIOEB.

BYJKaHO-TEPPHTEHHHIX nopojax, HaobopoT, npucyrcTsyer GoJbluoe
KOJHYECTBO MIHHHCTOTO MaTepHaJa.

Yacro Haspanug tedponios umeot cunonumbl (eM. Taba, 1), Tak,
HanpHMep, NCaMMHTOBLII TedPOHI HMEHYeTCa «rnecda”uk Ttedpona-
HbIT», «NeCUaHHK IMHPOKJIAacTO-Te(PpPOHIHBIAY, «ICaMMHT MHPOKJIACTO-
TepOHAHBI» H T. 1.

Bynkano-reppurennse noponas. Oun gopMmupywores 3a
cyer JHTHOHIHPOBAHHHX BYJAKAHHTOR (Tydwl, Napul) W COCTONT H3
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OKaTaHHBIX H OTCOPTHPOBAHHKIX 0BJOMKOB ByJaKaHHYeCKHX mopoa. ITo
BHelIHEMY OOJMKY OHHM OYeHb MOXOMH Ha TehPOHAH, TeM He MeHee HX
HeO6XOAHMO Pa3iuyaTh, MOCKOJbKY TedPOHALl CHHXPOHIbI BYJKaHH3-
MY, a BYJKaHOTePPHreHHble NOPOIbl He CHHXPOHHB H 06pa3yioTcs NpH
Pa3pylmiennn AHTHQHIHPOBAHHBIX BYJAKaHnTOB. ONBIT H3YyueHHA MHO-
FOUHC/ACHHHIX OOBEKTOB HAKOIJIEHH BYJKaHO-TePPHTEHHBIX MOPOJ
NoKasaJ/J BO3MOXKHOCTH HX JIHATHOCTHKU. [naBHOe HMX OTVIHYUHE — 3TO
pasHblil cOCTaB Jaxke B MeJKOOGJOMOYHBIX mopoxax. Beeraa napsay
¢ ob6/0MKaMH JaBH NpPHCYTCTBYIOT o6GJgomMkn TydoB. Cam o6ioMou-
HLIff Martepuaj, eclH OH TOJAbKO JaBOBHIH (00pasoBaHHbIi 3a cyeT
JIHTOMAHOI J1aBHI), OGBIYHO OT/IHYaeTcss OT 0OJOMOYHOrO marepHana
JIaBOKJIACTHTOB TEKCTYPOH u cTpyKtypoil. llement BynKaHO-TepPHTEH-
HBIX 1TOPOj OOGBIYHO TVIHHHCTHIH, ¢ MPHMEChI0 MEJK00GJOMOYHOrO Tep-
PHreHHOro MartepHasa, B OT/JHYHe OT TedpOHIOB, rae, KaK NpaBHIO,
HeMeHT, o6pa3oBaHHbI 3a CUYET pasyOMkKeHHA  MeIKoOOGI0MOYHOrO

Kaaccudukauns ByJIKaHOTeHHO=

Cuuxponnble BYAKAHHIMY
Tedponaune
BynkanoknacTo-ocafo4uHble NOPOJiLL
(ocanovHLI MaTepHas W NpHMech ITupokaacro-
Paanep of Tedpouau {oGpaGoTannasn (o6paGoTaHHas H OT
ofnomM- REpIRASCTSTECKOND 20 SO%) H OTCOPTHpOBauuas Tedpa) Tedpa ¢ NpHMECHIO
KOB, YecKoro MaTepuana
MM
Jlarudunuposanibe
PuixJibie s orlilen PrixJsie JIHT:E?:,}:&?O' PhixJsie
OKAaTaHHbIE frrs
Boaee |Baayaw # rawi-| Basyanwit | TawGosas |(Baayust B rasi-| Baaynnmit Banynsi ¥ TbIGbI
200 Gu ¢ TyonbiM | TyGokon- | Gpekuns  |Gel Tedppoupnbe!| (CanGonuit) NHPOKNACTO-
IMATEDHAIOM raomepar | c¢ TydoRsiM Tedpoug Tedponube
MaTepua-
JIOM
10—20 |TydomeGenn Konrnomeparto-| I'aneunsk nmupo-
(Tydoraneqnux) Buift Tedpors, m;c‘m-’re@pou-
HBI
2—10 (Tydorpapuit Tydorpapeant I'pasuft tTedpo- | 'panuftuwit papuft mupoxna-
HAHBIR Tedpoug cTO-Te(poHHbIR
0,12 [Tydonecok Tybonecuanuk Mecox redpo- | [McammutoBuift | [Tecok nupokaac-
HAHBIR Tedpous T0-TedpouaHbIf
0,01— [Tydoanespur Tydoanespoaut Anespur tedp- | Aleputopbit | ANeBpHT IHpO-
—~0,1 poH LI Tedipaus mgcm-reﬁmuﬂn-
Hbl!
Menee |Tydoneaur Tytdoapruanur [Menut tedpo- | [Meanrosmit TeawT Tpokaac-
0,01 AL (?) Tedpona (?) | To-Tedpongubit




o
5

=

cTeKsaa, MPEeBpalleHHOro B BOAHBIE aJIOMOCHIHKATHL ¢ ONAJ0OM, TAKOH
JKe MpOYHbIT, KaK B Ty(dax.

O6mas kaaccudHKalHs BYJKaHOMEHHO-0CAA0UHBIX MOPOJ NpHBeje-
Ha g Ta6a. |. B pewenun 5-ro Beecowsnoro cemunapa no ByJKaHO-
reHHO-0Cal0uHbIM NOPOJaM OTMeyeHa HeoOX0AHMMOCTb  pa3paboTKH
YNPOUICHHOM KJacCHpUKAllMH BYJKAHOreHHO-0CAJ0YHBIX MOPOJ /s
JIPEBHHX, YacTHUHO MerTamopdusoBanuuix Ttoanl. M3 npeanaraeMof
KaaccHpurauun (taba. 2) HCKAIOUEHBI PHIXJLIE MOPOALI, MNOCKOJbKY
OHH B JIPEBHHX TOJMUlaX MPaKTHUECKH HE BCTPedaloTCHd, H3bATH TAKIKE
MHPOKJAACTO-TepoHLHbe H TeppureHHo-redponisie nopoas, Haau-
yHe B Ted)poHjgax NpPHMECH OCaJ0YHOr0 H NMHPOKJACTHYECKOro Mare-
pHajia MOKeT OTMedaThCsl NPH OMHCAHHH TTOPOL.

[pajauni mo KPynmHOCTH MaTepHajda aHaJOTHYHBI TeM, KOTOpLIe
NMPHHATH B Ka1accHdukanuu Ttaba. 1, nockoapKy npH  JIHAarHOCTHKE
JIPEBHHX TOPOJ pa3Mephl 06J0MKOB JIerKo ONnpe/iensiores.

TaGnuua, 1
0CAJIOYHBIX TOPHBIX MOPOJ

Hecunxpouusle BYJAKARHIMY
NMopoAn
BynKaHO-TeppHreHHble Nopobl Tegpnreﬂnue
hie 3 JIHTH- JIOMOUHbIE
Tebporanbe Teppurenuo-tedponnuuie é:;:gg:a':mu:m g;ﬁa:;ox .ulacm- b ng:SAH
COPTHPOBAHHAA | (06palOTaHHAR M OTCOPTHPOBAH-| “yoriuy ¢ VIHBHBIX NMGPOX
NBPOKJIACTH- Haf Tedpa ¢ NPHMECHIO TeppH-  apyrux npumecef)
menee 50%) |remnoro matepuasna mexee 50%)
JluTadHUHDO- JiuTHduApo - JiuTapHuHEPO- Jiutudmu-
Bannbie Prixasie BaHHbIE Prixanie papuue  (PBRTHE Ly nopannne
Banyrnsft BanyHsl ¥ riei-| Baaypnnift Baaynst u rast-| Banyuus@ Banynm |Banyname
(rasiGonsift) Oul TEpPHIeH- (rauGonmf) 6Bl BYJKAHO- (ranBossift) M rAbi- |KOHTJIOME-
MHPOKNACTO- | HO-TePONJHKE | TEPPHTEHHO- TeppHreHHble BYJAKaHO-Tep- |6bi paThl, IJbi-
Teppouauni Tedpongunf pHrenubiit Bopbic
KOHTJIOMepaT KOHrJIoMepaT KOHTJIoMepaT GpeKd Uy
(Gpexuus)
Kournomepar | Konrfomepar Konrnomepat | Taneynux Konrnouepat (Cansvka |Konraome-
NHPOKAACTO- | TEPPHreHHO- TePPHreHHO - By/Kano-tep- | By/JKaHo-Tep- [k ule- [paT, Opex-
Tedponaubift TedponaHbif TedbpongHni pHrennnf pHIeHHRA OeHb qHA
Tpasennr Tpanuft Teppu-| I'pabeaut Tpasuft T'papeant I'pasuf |Cpasesur,
NHPOKJIACTO ~ | renno-Tedpo- | TePPHreHHO- BYJIKano-Tep- | ByJKaHO-TEp- |W uie- |MeAK00GJ]0-
Tedpouansii HABIR Tedpou bt pHreHHnin pHIeHHRLIR Genb MOYHAs
GpeKYH
IMecuaunk Mecok Teppu- | IMecyannk [Mecok myaka- | IMecyanuk ITecox |IMecuanuk
NHPOKAACTO- | reHHo-tepo- | TEpPPHreHHO- HO-TEppHreéH- | ByJKaHO-TeD-
Tehponanbifi HAHNR redpongHbif HpIft pHreHHbIf
Anespoaur Aneppur AsleBpoJiuT AneppHT Anesponut Anen- Anesponnt
TIHPOKJ&CTO- | TEPPHIeHHO- TePPHreHHO - BYJKaHO-TeP- | BYAKAHO-TEP- |PHT
TedpoRAHLA TedporAnbIf redpongubit pHreHHbIf PHreHHbf
Apruanur TMesant Apruaaur ITeaur pysaka- | ApruJainT Tapua, [Apruanut
MHPOKAAcTO- | TEPPHIeHHO- TePPHIreHHO- HO-TEPPHréH- | BYJIKAHO-Tep- |MmejuT
TepponHaHbift TedpougHbf redpongHuA Hbif pHreHHbIA




Ta6nuyua 2
YnpouleHHas kaaccuHRalys BYJIKAHOTEHHO-0CAIO4YHBIX TOPHBIX TOPOJX

CHHXPOHHNE BYJIKAHHAMY ‘ Hecunxpounsie nyakanuamy
Tebpouzmie noposs: ByAKaHO- TeppHreHnne NOPOIK
Pasmep Bynxanox.nacm-ocagowf:e {ocanounnie nopoas w3 autadm-
B oot 0 | Togponnu (fpacvms. | PTCMSE ST ase s
THvecKore fo 50%) Hasi W OTCODTHPOBAMHAR | ¢ pnyyecyio HEBYJAKAREYECKWX
Tedpa) OGIOMKOB)
Bosiee 200 | Tani6osas Gpekuus (Ba-| Banynnwih (ramfo- | Baayuuent (risi6oBsni)
JAYHBE) ¢ TYGOBHM BLifi) Tedpoun BYJIKaHO-TeP PHIeHHBII
MaTepHaJoM KOHTJIoMepar (6pexunn)
10—200 | Cautosas Opexuns (Ba-| Konrsomeparosuii | KoHrjioMepar ByJKaHo-tep-
AyHeI) ¢ TydQoBEIM Tedpong PHTeHHBIH
MaTepHaJIOM
2—10 | Tydorpaseant Ipapuitnmfi Tedpoun| Mpasesur ByJIKaro-TeppH-
reHHH
0,12 Tydonecuanuk ITcammuroruft Ted- | TMecyaruk BYJIKAHO-TEPDH-
pOHL TeHHHR
0,01—-0,1 | TydoaneBpoaut AnepputoBuifi Ted- | ANeBDOJIHT BYJ/IKAHO-TEPPH-
poKa TeHHBI
Mesnee 0,01 | Tydoapruaaur [eanTopuiit Tedpo- | APrHAIHT BYJKaHO-TepPpH-
ua (?) TeHHEIH

Teppurennsiii MaTepuas, K KOTOPOMY NPHMEUIHBAETCA MHPOKIA-
CTHYECKHIT, MOXKeT ObiTh Pas3jiHuYHOrO reHe3Hca: HEOJAHOKPAaTHO OTMe-
yajach NpHMECh MHPOKJIACTHYECKOrO MaTepHasia B JEccax M MOYBeH-
HO-MHPOKJACTHUECKHX 4YeXJaX, PasBuTHIX B BYJKaHHUCCKHX  06.a-
CTSX, rje 3HAYHTEJbHAS YACTh TEPPHUIEHHOrO MaTepHANa 30JI0BOr0O
MPOHCXOX/IEHHs; JlaXapbl, MPOXOAS MO JOJHHAM PEK M CIYCKasch
B BOJOEMBI, MEPEMEIIHBAIOTCH B PA3JHYHBIX MPOMOPHHAX ¢ 0Ca04-
HbIM MaTepHaJoM; npH (GOPMHPOBAHHH KOJJIOBHS W aJJIOBHA B BYJI-
KaHWueckKnx 0061acTAX K HHM NOCTOSHHO NPHMEUIHBAeTCA NHPOKNA-
CTHKA; B O3epax, JHMaHaX, 3aJHBax H NpHOpPexHBIX 06aacTax ByJ-
KaHHYeCKHX pPerHOHOB  TNHpOKJIAcTHYecKH  MartepHan  oGpasyer
MPOCJIOH, MAACTH WAM HeGOJABIIYI0 NPHMECh, M0JABOAHbIE H3BepIKe-
HHA H TEKTOHHYECKHe MOABHKKM Ha JHE Mopeil BHI3HIBAIOT MepeMelln-
BaHHe MHPOKJACTHKH C JAOHHBIMH OCaJKaMH; TeppHreHHble JelHHKO-
Bble H BOJHO-JEIHHKOBbie 06DPa30BAHHS HA CKJOHAX H Y NOMHOMKHI
BYJIKAHOB CMEIIHBAIOTCS ¢ MHPOKJACTHKOI BO BPeMs M3BEPIKEHHIL.
a TakXe NPH 3aXBaTe pHXJLIX MOPoj cy6erpara.

[IpuMecs NHpPOKJAcTHYECKOTO MaTepHalda K OPraHoreHHOMY fpo-
HCXOAUT NPH (POPMHPOBAHHH AHATOMOBBIX TOJII, TJIAaCTOB  YrJed,
OpPraiOreHHBIX WM3BECTHAKOB, KpeMHHCTOM (ayHbl, NPH  BbINAJeHHH
eNJIOB Ha JIeCHBIe MAcCHBHI WJIH NMPH NMPOXOXKJIEHHH MO JecaMm rps-
3eBBIX MOTOKOB H T. JL.

B npouecce ¢opMipoBanHs XeMOTeHHBIX TOJUI TaKke 4YacTo K
HHEM TPHMEIIHBAETCH NMHPOKJAAcTHYeCKuii maTepnan. Tlocaeanni B BH-
fe TNPHMECH OTMeuaJcs B JKeJe30pYIHWX, KPeMHHCTHX, KapboHar-
HbIX, FaJOH/IHBIX, CePHBIX H APYrHX TOJLLAX.
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B Byakauuyecknx o6J1acTsX HHOr[a TPYAHO OTAHYHTL MHPOKJIA-
CTHUECKYI0 NpHMeCh OT Teppurednoi. JlupokaacTHuecKas npHMeCh
obmuno Gonee cBeXkas, 4YeM TEPPHTEHHBIH MaTepHad, H HMeeT HHOM
coctaB. Mopdonaoruas o6a0MKOB NMOPOJA H KPHCTANJI0B MOZKET YKa3bl-
BaTh HA NPHHAAMEKHOCTL HX K NHPOKJIacTHUECKOMy maTepuany. Han-
6oJiee Jierko JHArHOCTHPYETCs NpHMech o6aomkop ctekaa Kpuceran-
JOK/JIACTHYECKHH MAaTepHa/J MOMKeT pacfno3HaBaThCA MO HepaBHOBeC-
HBIM accolHaluuaM o6JOMKOB HJH 10 OTCYTCTBHIO HX OKATAHHOCTH.

B opranorennbix W XeMOreHHLIX NOpOjlax OYEHL BaXKHO He Cly-
TaTh NMHPOKIACTHYCCKYIO TpuMech ¢ TeppureHnoii. IlupokiaactHyeckas
NPHMECh MOMKET COCTOATb H3 0O0JOMKOB TOJbKO OZHOrCO THMa, B TO
BPEMfl KaK B TEepPPHreHHbIX nOpoaax MoryT ObiTh 00JOMKH pasHOro
resesuca,



OCOBEHHOCTH JIMTOTEHE3A H NETPOTEHE3A
BYVJIKAHUTOB

Jlutorenes BYJAKAHOTGHHBIX OOJOMOYHBIX TMOPOJ PE3KO OTAMYAET-
¢l OT OCajJl0YHOro JHTOreHe3a OCOGEHHOCTAMH IPOHCXOMIAEHHS MaTe-
pHasa, ero HaKOIJEHHA, COCTABOM W APYTFHMH  (PakTOpaMHu, 4TO He
BCErjla YYHTHIBACTCs NPH H3YUeHHH BYJKAHOTEHHO-OCANOYHBIX MOPON.
ITpruem HHOrZla 3aKOHOMEPHOCTH, YCTaHOBJIEHHble MPH H3YYeHHH OCa-
AOuHBIX (OpMalHii, HCMOAB3YIOTCS NPH KAPTHPOBAHWH BYJKAHHUECKHX,
YTO MPHBOJHT K HeBepHbhiM BuiBogaM. Hurke paccmoTpensl HeKoTophie
acgeKThl 3akoHOoMepHOcTelt GopMHUPOBaHHsi BYJKAHOTeHHHX 06710MOY-
HBIX MOPOJ, YTO HMEET MpsiMOe OTHOIIEHHEe K HCTOMHHKY MaTepHanaa
BYJIKAHOTEHHO-0CAA0UHBIX NOPOJL.

OcolennocTH JaHTOreHe3a BYJAKaHOreHHO-00J0MOYHBIX MOPON,

ByakaHoKJacTHYeCKHe H BYJKaHOr¢HHO-0CaJOYHEle MOPOALI OTIH-
YaTCH OT OCajioYHBIX GoabmuM paznooGpasueM, 4T0 06YCJOBJIEHO:
1) Ppa3HOTHMHOCTBI0 IOBEHHJBHOTO  BYNKAHWYECKOTO  MaTepHafa;
2) pasnooGpa3HeM THIOB H3BepIKeHHH; 3) CKOPOCTBIO MOCTYIJIEHHS,
HAKOMJIEHHsl W paspyiuenus ByJKaHHueCKoro marepuana; 4) ocoben-
HOCTAMH YCJOBHH TPaHCMOPTHPOBKH MaTepHana; 5) cBoeoOpasueMm
00paboTKH M COPTHPOBKHM BYJKaHOKJacTHYECKOro matepHana; 6) cre-
UHQHKOA NpHMeceidl K IOBEeHHJLHOMY Martepuany; 7) (anuaJbubIMH
yCJIOBHAMH (OPMHPOBAHHA BYJKAHOTEHHBIX TOJM; 8) yCKOpeHHOi JH-
THOHKaLHeH H MeTaMOophHIMOM BYAKAHHYECKHX TMOPOL MO CPaBHEHHIO
¢ HOPMAaJbHO-0CAJOYHBIM JTHTOTEHE30M.

Tlepeuncaennsle 0co6eHHOCTH BYJKAaHOreHHOTO JHTOreHe3a orpe-
JIeJISIOT COCTAB, TEKCTYpHl H CTPYKTYpHL. [Ipuuem TekcTypw W CTPYK-
TYpPbl BYJKAHHTOB HACTOJLKO THIHYHBL, YTO NMOAB/IAETCH BO3MOMKHOCThH
YBEPEHHOH AHATHOCTHKH MX Pa3JMUHBIX reHeTHYECKHX THIOB,

Pa3HOTHNHOCTL COCTABA HOBEHHABHOrO BYJKaHWYeCKoro MaTepHana

KaxnoMy THNy BYJKaHH3Ma CBOHCTBeH oCOOBI XHMHYECKHH co-
CTag Marm, 4To O6YCJAOBIHBAeT COCTaB NMHPOKJACTHYECKOrO MaTepHa-
Jla, MOCTynamouero A1 (GOpMHpPOBaHHS BYJKaHOTeHHHX Toam, Oxean-
CKHi1 THN BYJKaHH3Ma XapaKTepH3YETCS TOJEHTOBBIMH H IIEJOYHBIMH
MarMaMH OCHOBHOTO COCTABA W OTHOCHTEJNBHO OrpaHHYEHHHIM IMPOSB-
JICHHEM YJIbTPAOCHOBHBIX MarM. JLis reOCHHKJAHHAJNBHOTO THNA BYJKa-
HH3Ma XapaKTePHB H3BePIKeHHs BYJKAHHTOB PAas3jHYHOro, NMpeHmylie-
CTBEHHO OCHOBHOIO, COCTaBa BHAauajJe CO CMEHOW ero Ha CPeAHH{| H
KHCJIBIA MO Mepe Pa3BHTHA FeOCHHKJIHHAIH. YCJIOBHS TEKTOHHUYECKOro
peXHMa B OPOTEHHVIO CTAJAWI0 PA3IBWTHA TEOCHHKIHHAJH 6Gaaronpusar-
HH AAs (opMHPOBaHHS Pa3Ho0Gpa3HBIX BYJKaHHUGCKHX TIPOLYKTOB,
410 06YCJIOBNEHO HaAJHYHEM MHOTOYHCJIEHHBIX MPOMEXYTOUHLIX Marma-



’ THHECKHX OYaroB, HaXOAALHXCA Ha pBSHOﬁ craauu 3Bosiouuu. [lo-
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CTOPOTeHHbIN BYJKaHH3M, TaK JKe KakK H maartdopMeHHbIH, pa3BHBaeT-
¢ B YCJAOBHAX KOHCOJNHAHDPOBAHHOH KOPbl H XapaKTepH3yeTcs
u3BeprenHeM 6a3anbToBOii (TOJNCHTOBOM) HHOrZa TPaxu6asajbTOBOMH
noAkopoBoit Marmbl. [TnathopmennoMy ByJAKaHH3MY TaKiKe CBOACTBEH-
Ha 0a3ajpToBasg MarMa c He3HAYHTEJbHBIM KOJHYECTBOM KHCJIBIX AHG-
hepeninaros.

Pa3nooGpasue THNOB H3BepKeHHi

Pasnoo6pasne THIOB H3BepiKeHHiT OGYCJOB/IEHO PA3HBIM COCTABOM
Marmbl, ee pasaH4yHOi rasoHACHILEHHOCTBIO H PAa3JHYHLIM [OJOMKE-
HHEM MarMarTHYeCcKHX 04aros. JT0 OnpejessieT TNOABJACHHE Pa3HO0O-
pasHoOro NMHPOKJIACTHYECKOTO MaTepuaja He TOJNLKO II0 COCTaBy, HO H
MO arperaTHoOMY COCTOAHHWIO, KPYNHOCTH H (opme obiaomkoM. Tloasos-
HbIE H3BePXKeHHs MOPOKAAIT THAJOKJJCTHTHI, MOAYLIEUHbIE AaBbl H
noayieyunsle argomepatel. Hazemunle n3Bepikenus OoJee pasznoobGpas-
Hbl H 1ojHee H3ydeubl. [aBafickuit THN W3BEpPIKeHH{] HApALY ¢ JerkH-
MH Ny3BIPHCTHIMH LLIaKaMHu, GHIYPHHIMH GOMGaMH JaeT OTHpenapH-
poBaHHble KPHCTaAAbl, HHTEeBHIHOE H Kanjaeo6pa3Hoe OCHOBHOe
crekso. Jlas crpomGOIHAHCKHX H3BEPXKEHHIl XapaKTEpPHH Npeumyle-
CTBEHHO IUJIaKH W (HrypHble 6oMO6bl, HO GoJlee IJIOTHBIE, YeM TPH ra-
BaHCKHX H3BepxeHuAX. Kartactpoduueckue H3BeprKeHHA KaTMaicKoro
H I1eJefiCKOro THIIOB CO31AaI0T MOILIHble HAKONJEHHS MeM3bl, B rep-
BOM cjlyyae B BHJ/IC MHPOKIACTHYECKHX ITOTOKOB, BO BTOPOM — B BHJE
ABTOXTOHHBIX MOKPOBOB. Ilassumiue Tyuw HanpasleHHLIX B3PHIBOB [Aa-
10T KPHCTAJJbl ¢ TepBHYHBIMH KpHcTaJjlorpaduyeckuMu gopMamu H
00yc/10BJIHBAIOT BO3AYIIHYIO cemapaluio martepnana. Ilogobuoe mus-
BepaKeHHe Gbi10 onucaHo ente B 1902 r. wa o. CeHr-BuuceHr (BYy.a-
Kan Cydpuep), a Takxke B 1964 r. na Kamyarke (Byakan Lluseayu).
Torma BO6JHM3H BYJKaHOB OT/arajicsi KPHCTA/JIOKTACTHUGCKHH MaTe-
pHAJ, a B yAaJeHHH — BHTPOKJACTHYECKHHi, UTO MPHBEJIO K H3MeHe-
HHIO XHMHYECKOTr0 COCTaBa mNHPOKAACTHKH. Packanenubie JaBHHBI
(kOpoTKHe NHPOKJACTHYEeCKHe MOTOKH) H3 MJAAaCTHYHOrO  OCHOBHOTO
Matepuana ByJakanos Asaua, Wupunckuit, Kapoimckuii (Kamuarka)
H Ap. MAlOT Ha3eMHbIE NOJAylIeuHble arjomeparhl. ®Ppearuueckue ua-
Bep:KeHHs BHIOpacHBalOT pe3ypreHTHBI MaTepHas  NpeAblAYIIHX
n3pep:kenufi. Takum 06pasoM, B 3aBHCHMOCTH OT THNA H3BePIKEHH
HCXOJAHBIH NMHPOKJACTHUECKHH MaTepHasl OTAHYAaeTCd  KPYMHOCThHIO,
dopmo#t n TeKcTypoil (parMeHToB, arperaTHbM COCTOSHHEM H XHMH-
YeCKHM COCTaBOM.

CKOpPOCTw TIOCTYIVIENHSA, HAKOMJEHHS M Pa3pyuleHHsl BYJKaHHYeCKOro Marephana

[MocTynienne BYyJKaHHYECKOr0 martepHa/a MPOHCXOJAHT HeCOH3Me-
pumo ObicTpee, uem ocagouHoro. M3BecTHbl H3BepKeHHA BYJAKaHOB,
JaBlliHe B HCTOPHYECKOE BpeMsi KOJOCCaJbHOE KOJHYeCTBO MHPOKJAAc-
THKH H Jas (B kM?): TamGopo — 180, Karmait —28, Kpakaray —
18, Kocesnna — 10, Can-Mapu — 5,4, Beawmsunnii — 3. Tlpusenen-
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gble o0beMbl MaTepHa/ja HAKOMW/HCL BCEro 3a HeCKOJBLKO HeH HJIH
yacoB, [lnf cpaBHEeHHS MOMHO NPHBECTH TOJOBOji BHIHOC MaTepHaja
pekamH-rurantaMu: Boara — 25 mau. m*, Muccucuny — 360 maun. T,
Hua — 62 man. m? Awmasonka — 1 mapa. . O6pasoBaHue ByJIKaHH-
Yeckux Qopmaudit MPOHCXOAHT B OTHOCHTELHO MaJible reoJorHYecKHe
oTpeskn BpemenH. Hampumep, BTOpoii stan 6a3anbTOBOrO BYJKAHH3-
ma Cpeannnoro xpe6ra Kamuatku B Tedyenne 70—80 Thic. Jer jaan
obbem H3BepxkKeHHOro MarepHasda okojo 1700 km? [Oropoxos u ap.,
1972]. Hruum6putoBhie noTOKH AoctHraiot 10000 km®  (ropwl
Cau-Xyan, Konopano, HoBas 3enanaus); popMmupoBanune uX mpoHc-
XOJHT B OTHOCHTEJbHO KOpOTKHFI CPOK (IIE_C?ITKH, COTHH HJIH TBICAYH
ner).

_BmeaH lIuBesyy oT cepejlHHbl  MekKJeIHHKOBOTO  MepHoja
aana cpbime 500 Km? 0BEHHJBLHONO MaTepHana B pepecdere Ha naoT
ublii annesut [[ywenko, 1965]. lllnakosbie KOHycol (opMHpYIOTCA OT
1—2 mecsueB no 1—2 jer, aKcTpy3uBHble Kynosanl —3a 10—15 qer.
Bo Bpems usBep:enns Kpakaray B 1883 r. B TeueHnHe aByX jaHel B He-
CKOJIBKHX KHJIOMETpax OT LEeHTpa H3BepKeHHsi chOopMHpPOBaJICs CJI0K
nem3abl MoulHocTbio oT 40 10 100 M, a 3a HecKo/IbKO JHel BOJH3H KaJlb-
jgepbi CaHTOpHHA OTJIOXKHJCH CJAOH NMemsbl MolHocThio 20—40 M.

KaTtacTpoduueckne B3pbiBbl, Bhi3biBalolllie o0e3r/iaBjlnBaHHe BYJI-
KaHOB, NMepepacrnpe/e/sioT OrpOMHbIE Macchl MaTepHaja NMpakTHYeCKH
MrHOBeHHO, Tak, Hanpumep, KatacTpoduueckoe H3BEp:KEeHHe ByJKana
ABaua okosio 10 Teic, JeT ToMy Ha3ax o0e3rJaBWJO BYJKaH, a €ro
martepHan B o6beme 16—20 km® Gbl pasbpocan Ha NJOILAAH OKO-
a0 200 km2,

OrpoMHBle Macchl BYJKaHHTOB HAaKalJIHBAlOTCSi B CTPaTOBYJKaHax
3a KOPOTKHH cpok. Byakan Kilouepckoii BhicoToil 4850 M u janamer-
pom okoso 40 kM chopmuposancs 3a 5—10 toic. ger [Buogasel,
1973; Menekecues u ap., 1970]; muorue crparosyikausl lOxxuoit u
Bocrounoji Kamuatku Beicotoit 10 2,5—3 KM cdopmupoBajuch 3a
nepBLie JACCATKH Thicsu Jjer. Paspyuiasch, nenu CTPaTOBYJAKAHOB CO-
31al0T  OOUIHPHBIE CTPYKTYPHO-(pallHajJbHble 30HbBI  MOUIHOCTBIO
1—2 gkMm.

HakonneHne BYJKaHOreHHOrO MaTepHa/la HEpa3pLlBHO (BA3aHO ¢
ero MOCTYIJIeHHeM, H 3TH JABa Npollecca, Kak MNPABHJIO, MPOHCXOLAT
o/lHOBpeMeHHO, Maausinpe J1aB, H3Bep:KeHHS NMHPOKIACTHYECKHX H Ips-
3eBBIX NMOTOKOB, HANpaBJEeHHBIX B3PbIBOB MPOHCXOAHT Ge3 naljibHefilue-
ro nepeMellCHHs MaTepHaJa, eclH H3 Hero He (QOPMHPYIOTCH BYyJKa-
HOreHHO-0caJa04Hblie [MOpPO/bl. CEIIHMEHTEIU,HFI TCCbpb[ NnpoJKBHAaJbHO-
KONJIOBHAJbLHLIX, BYJAKaHO-TEPPHIEHHBIX Te(MPOHAHBIX  OTJOXKEHHH
ocyuiectsisiercss GbicTpee, 4eM OCAalOYHBLIX OTJOMKEHHH, BCJeCTBHE
couetanus OONLINOHK KPYTH3HBI CKJAOHOB BYJKAaHOB M OTPOMHBIX Macc
PHIXJIOr0 HJH caaboclleMeHTHPOBAHHOTO MaTepuasa. JleAHHKOBbIe
MOpeHbl BYJKAaHOB MMEWT MOWwHOCTL B 2—3 pasa Gonblie, ueMm mope-
Hbl HeBYJKaHHYECKHX obusacrell, copMHpoBaHHBIE 3a Te XKe HIH
6ojee KOpPOTKHe OTPe3KH BpeMeHH. Y MNOAHOKHHA BYJKaHOB B REPHOL
HX 3pDYNTHBHOH JeATENbHOCTH HAKANJHBAIOTCS  TOJILH BYJKaHOIEH-
HBIX H BYJKaHOP€HHO-OCa/0YHBIX NOPOJ, H3MepsAeMble  MOUIHOCTBIO
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cort MeTpoB. [TocKONBKY CPOK MH3HH HEKOTOPLIX BYJIKAHOB H3Me-
pAETCs THICAYEJAETHAMH, C/ICI0BATENbHO, H 3TH TOJILH HAKOMHIHCH 33
T7aKOe JKe BPeMs, Torja Kak AJs HaKOMJIEHHs 0CaJOMHBIX TOJIIL TaKOH
MOIIHOCTH noTpebyioTesi MHAAHOHBI Jer, B mofime p. Cyxoii Xanuubl
y MOAHOXMs ByJKana DBesbiMaHHOro, nuraiouiefics cHeKHMKAMM, Ha-
Mu Habalonajock opMHpPOBaHHe mjacrta TedpPOULHOrO rpaBHs MOLIL-
HocThio 14 M B TeyeHHe OJHOTO Beyepa.

PaspylueHne BYJKAHHYECKHX MOCTPOEK OCYLIECTBJ/ISIETCS HeCOH3Me-
puMO ObicTpee, YeM TOPHbIX COOpY:KeHHil. DTo onpejensercss coyeTa-
HHEeM KPYTH3HbI CKJOHOB, PbIXJIOCTBIO MaTepHa/ja H TeM, YTO Ha Bep-
UIMHAX KPYMHBIX CTPAaTOBYJKAHOB Jake B TPOMHYECKHX 0O0/aacTax
06JJOMOUHBIA MATepHaJ YacTo IeMEeHTHPYeTcs CHEroM H  JILAOM.
[Mnacrel NHPOKJACTHKH MEpecJaHBalOTCs ¢ MJacTaMH Jbja HJIH CHe-
ra. Bo BpeMa H3BepIKEHHH JieZl H CHEr TaloT H 00JOMOuHbI MaTepHal
yCTPeMJIsieTCs: K NMOJHOMKHIO BYJIKaHa, NMEPeHoCsiCh OTAeJbHbLIMH MOTO-
KaMH WiH HenpephiBHO B HeOOJbIIMX KOJHYECTBAX B TeYEHHE BCEro
pereranionHoro nepuoga. OTnOKeHHS NHPOKIACTHUECKHX NOTOKOB H
HampaBJ/IeHHbIX B3PHIBOB BYJKaHa be3biManHoro ussep:xenud 1956 r.
# Byakana Illusenyu 1964 r. B TeueHHe HECKOJNbKHX JIETHHX MeCHIEB
OBl Npope3aHbl oBparamu Ha ray6uny 40—65 M. Y noanoxus Kaio:
YeBCKOr0 BYJKaHa pycaa cyxux pedek yraybuaswoTes Ha 5—6 M R
Teyeude OAHOro ropa. JlaBoBble NOTOKH, B OCOOEHHOCTH €CJH OHY
obaajaor raplbOBOH NMOBEPXHOCTHIO, B 3HAYHTEJNLHOH Mepe paspylia-
1otess 3a 15—30 Jser. Bojbluse CKOPOCTH MOCTYyMJeHHs,, HaKOMJIEHHS
H pa3pyluleHHs BYJKAaHHYECKOTO MaTepHasa NPUBOAAT K (opMupoBa-
HHIO CBOeoOpasHbIX BYJKAHHYECKHX TOPHLIX NMOpPOJ, Pe3Ko OTJHYalo-
WMXCA OT Ocajo4yHbiX. B yacTHoCTH, Yy NOAHOKHA  BYJAKaHOB, Kak
IPaBHJIO, TVIHHHCTBIE OTJIOMKEHHSA OTCYTCTBYIOT HJIHM COCTaBJfAIOT He-
3HAYHTENBHYIO 10JI10.

Croeobpasue ycJOBHH TPAHCMOPTHPOBKH MaTepHaaa

By/akaHnOK/nacTHYECKHfi MaTepHal OT MecTa 3apoxjaeHHs Ao obmaa-
CTH CEAMMEHTAUMH TPAHCIOPTHPYETCH PA3NMMHBLIMH TYTAMH: NO BO3-
JAYXy CHJIOA B3pblBa H BeTPa, MHPOKJIACTHYECKHMH H IPA3EBLIMH MOTO-
K4aMH, KOJUIIOBHAJBHO-NIPOJIOBHANBHBIM [epeMellieHHeM [0  CKIAOHY,
BPEMEHHBIMH MOTOKaMH NO CKJOHY H B PycJax CyXHX peyek, pekamH,
MODCKHMH TEYEHHSMH, JeAHHKAMH H (JIOBHOTJAUHAJILHBIMH TMOTOKA-
MH. Hekotopble BHABI TPAHCHIOPTHPOBKH CBOMCTBEHHBI TOJNBKO ByJKa-
HOTeHHbIM 06pa30BaHHAM, a Te BH/b, KOTOpble NPHCYIIH M OCal0y-
HOMY MartepHaJly, OTVIH4alOTCs OONBLIMMH CKOPOCTSIMH H IepeMelle-
HHEM OTrpOMHBIX Macc, 470 oOycaoB/inBaer cBoeobpasne TEKCTYp H
CTPYKTYD 3THX TNOPOA.

Oco6ensocTi BO3AYIIHOH TPAHCIOPTHPOBKH ONPEACAIOTCA CHJOM
B3puiBa, Yem cuabHee B3PHIB, TeM COBEpIEHHEE COPTHPOBKA NHPO-
KaacTHkH. [lpn HanpaBieHnHbix B3pbiBax HanGoJee 4acTo MPOHCXOAHT
OT/JeJIeHHe KDPHCTaJJOK/JIaCTHYECKOr0 MaTepHala OT BHTPOKIACTHUE-
CKOro, OTJaraioulerocsl B jecAaTKax KHJIOMETpOB oT H3Bep:keHus. [Ipu
BEPTHKa/JbHBIX B3pHIBaX MarepHaJs AH(depesuuHpyeTcs N0 KPYNHOCTH
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u niotHoctH, Yem cuabHee B3puiB H Gosblle BhicoTa BHIGpoca mupo-
KJacCTHKH, TeM pe3ue NPOHCXOAMT pasjejenue MmarepuaJsa: GoJee
Kpynubiii u 6oJiee TsAMKeJblii KOHUECHTPHPYETCS B OCHOBAHHH MPOCJOR,
a Gojee TOHKHil — B Bepxneil ero wactu. uddepennnannsa ocyurect-
pJserca H Mo jartepanH. Bo3aylHas TPAHCNOPTHPOBKA NHPOKIACTHYE-
CKOro MaTepHaJjia OrpaHHYHBAET 0 MHHHMyMa MeXaHHueckyl obpa-
60TKY 06J0MKOB. J0A0BAs TPAHCNOPTHPOBKA, 3aBHCALLAA OT CHJBI
BeTpa NPHBOAHT K JHHelHON Anddepenunawnus wmatepuana. Yem
jAaabuie marepuan Oyjaer orheceH, Tem Jyuuie od Gyler auddepen-
HHPOBaH MO KPYMHOCTH.

TpancnopTHpoBKa NHPOKAACTHIECKHMH NMOTOKAMH OKa3biBaer BJAMSA-
HHe Ha OOJOMOUHBIH MaTepHaJ M 34BHCHT OT AJHHBI NMYTH HOTOKAa H
(hH3HYecKoro cocrofanHs 06JoMKoB, [loaynaacrtuutinie TawbGel u 00-
JIOMKH JI@Bbl BO BPeMsi JBHXKCHHSI 10 CKJOHY okpyrasiorcs. Tak, Ha
CKJOHaX ByJkaua KapwbiMckoro, rjge martepHasa NPOXOAHT MOYTh OT
HECKOJILKHX COT METPOB M0 | KM, rablfbl 0KazblBAOTCS MEHEE OXPYT-
JAbBIMA, YeM Ha CKJAOHaX ABauH, T/e cXOiHble FAbIGH NMPOWH NYTh
2—3 kM. TBepaniii, HO packajeHubii TAKGOBLIH MaTepHas B NHPOKJA-
CTHYECKHX NoToKax THna Beavimaunbii, LlnBeayu nojsepraercs cka-
AbiBanuio yraos. Ilpu TpancnoprrpoBke okosno 10 kM rabiGu npuoGpe-
TalT NPaBHJAbHYIO OKPyrayilo c¢opMy, nanogodne BajJyHOB, HO C
mepoxoBatoii nosepxuoctbio. Ha takyio o6pabotky rabid tpebyiores
JIHIUL MHHYTHL, B TO BpeMs Kak Ha 00paboTKy TeppHreHHOTo Ba/yHa
Jo 11apoo6pasHoii dopMbl yxoaar aecATkd Jjer. Cpean wmenko Hio-
MOUYNOro MaTepHaja NHPOKJACTHYECKHX NOTOKOB 000cO6Js0TCH KPH-
CTaJJIBl ¢ MNPABHJBHBIMH  KPHCTaJorpaguueckuMu (opmami, mno-
CKOJIbKY ApoGJeHHe JaBbl HIAET N0 KOHTAKTY KPHCTA/JIOBR ¥ CTEKJa.
OnnHako yeM Jajblle TPAHCIOPTHPYETCH MaTepHal, TeM CHJLHEe CKa-
JIBIBAIOTCSI TPaHH KPHCTAJIOB, B NHPOKJIaCTHYECKHX [MOTOKaxX e/lBa
3aMeTHoe pasjeleHHe MaTepHaJa M0 KPYNHOCTH OT MOJOIBLL 10
KPOBJAH NMOTOKA NPOHCXOAHT TOJLKO NpH npoxoxmaenuu um 10—15 kM,
a rpy6as CHOHCTOCTL MOABJIAETCH MPH HAKOMACHHH CEPHH  MEJKHX
TMOTOKOB.

TpaHCHOPTUPOBKA PPA3eBHIMH NMOTOKAMH (Jaxapami) NPOUCXOIHT
B pesyJbraTe TagHHA CHEra H Jibla BO BPeMSl H3BEPKEHHH, CHAbHBIX
JHBHEH, MpPOpLIBa KpaTepHBIX 03ep H psjaa Apyrux daxropos. 3jechb
MHOro 006LIero ¢ ceJiMH, HO B OTJAHYHE OT MOCJAEAHHX B Jaxapax B
OJIHUX cayyasix npeoGJajaer IOBEHH/JbHBI MaTepHal M NPH 3axBare
npumecefi TEppHreHHOro MartepHasa HAH 00J10OMKOB /jpeBecHHH o0pa-
3YIOTCSI CMellaHHble MOPOALI, B APYrHX — npeobaajgaer pesypreHTHHIA
Martepuas. Muorma Jaxapel cnyckaiotes B 1Uedb(OBYI0 uacTb Mops
Han GopMHPYIOTCS B NMOABOAHBIX YCJOBHAX Ha KPYTLIX cKJIoHax, Bce
3TO ompejeaser pasHooGpa3He HCXO/AHOTO MaTtepuala.

B Byakanuueckux o6gactiXx BechMa pa3BuTa KOJMJIIOBHAJILHO-NPO-
JIIOBHAJbHAA TPAHCNOPTHPOBKA maTepuana. IeicTByiomine H HelaBHO
HNOTYXUIHE CTPATOBYJIKAHB! CJOMKEHbL! PBIXJBIM BYJKaHOKJIACTHYECKHM
MaTepHaJoM, KOTOPbIl MO CKJOHAM BYJKaHa HENpepbLBHO Mepemelna-
eTCsl K MOJHOMHIO BPEMEHHBIMH MOTOKAMH BO BPEMsl J0MK/1eH ¥ TagHHA
cHera H moj aefictBHeM cuabl TsKectH. Ilpm  3TOM  NPOHCXOAUT
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pasfenetne 06J0MO4HOr0 MaTepHaaa Mo KPymHOCTH. B ueByakaHHye-
CKHX 00/1acTAX, I/le MAacCHBBl CJAO0MKEHBl JHTHOHUHPOBAHHBIMU (10pO-
JAaMH, HHTEHCHBHOCTb pa3pyllieHHs # cHoca 06JOMOYHOro MatepHasia
ropasio HuXKe, YTO OTAHYAET TPAHCNOPTHPOBKY KOJJIOBHAJIbHO-MPO-
JIOBHAJBLHOTO MAaTEpHaJa B BYJIKaHHYECKHX DErHOHAX H Ompejesser
psizi 0coGenHoCTEli BYJKAHOTEHHO-0Ca10UHBIX OTa0KenHi. Kpome Toro,
Ha MOJOTHX CKAOHAX MOJAHOMNH{I Byikana (HOPMHPYIOTCA CyXHe PEuKH,
MeHSIOLIHEe CBOE pPYCJo NpH H3Bep:KeuuaXx. B uux npoucxoaar Gosee
HHTEHCHBHBI CHOC, copTHpoBKa u o6paGotka Matepmnana, Pekawmu,
PacrnoNoKeHHLIMHE B ByJAKaHUUeCKHX o0aacTix, ocyulecrBasercd ue-
paBHOMEpHBIH nepeHoc 06GJI0OMOYHOrO MarepHaJja, 4TO Omnpelessercs
NEPHOAHYECKH BO3HHKAIOUIIMH H3BEDKEHHSMH, BO BPEeMs  KOTOPHIX
HaeT HaubGoJee HHTEHCHBHBIA nNepeHoc MHPOKIACTHKH,

Mopckie Teuennss Bo BpeMmsi H3BepiKeHHil NePeHOCAT OrpoMHbIE
Macchi THPOKJIACTHYECKOTO Matepuaia. 3akphiras NOpHCTOCTh 00-
JOMKOB (mem3a, LlaK) CHHIKAeT HX INIOTHOCTh H TeM CaMLIM crocod-
CTBYeT MepeHocy NHPOKJAACTHKH BO B3BeLIGHHOM  COCTOSIHHH, YTO
yMeHbIIAeT KONUYECTBO MpHMeceil W BAHACT Ha TeKCTypHhie ocobeH-
HOCTH MOPOABI.

Tpancnopruposka ByJKaHOK/IACTHUECKOTO MaTepHajaa JeJiHHKaMH
TaKXe Xxapakrepusvercs 6Gojlee HHTEHCHBHEIM MNEePeHOCOM MatepHalia
BC/IEACTBHE HAKOMJIEHHS Ha MOBEPXHOCTH JEAHHKOB  NEPHOAHYECKH
BHITIAAI0UIEH; NPH H3BEPIKENHAX MHPOKJIACTHKH. DTO NMPHBOAHT K TO-
My, YTO MOpeHbl B BYyJKaHHuUecKux o6JacTsx B TPH pasa KpynHee,
YeM B HeBYJKaHHYeCcKHX, H MartepuaJ B Hux Gotee rpy6uiii. To ke
caMoe MOXKHO OTMETHTL W B OTHOMIEHHH (IIOBHOTAAUNATbLHBIX OTJO0-
AHeHuil. B KOHEYHOM HTOre 3TO MPHBOAHT K TOMY, 4TO NHPOKIACTH-
yecknit Matepuas MeHee oOGpaboTaH, uem 0CAJ0YHbLIH, XOTd caMm IO
cebe oH Gosee moiBepiKeH oOpaGotke, B nenHukoBnix U daOBHOTINA-
IHAJLHBIX OTJOMKEHHAX CTelelp OKATAHHOCTH OGJOMKOB pA3IHuHAs,
NpUMECh pe3ypreNTHOro Marepuaja pasHoobpasnasi, copTHpOBKa Ma-
TepHa/la MeHee CoBepllUeHHasl.

Cnoeofpasne oGpaboTkH M COPTHPOBKH MHPOKJACTHYECKOro MmartepHana

®opMHpoBaHHe TOPH3OHTOB H CBHT OCAaJOYHBIX MOPOA  3a CYET
paspyuiensss ropHbIX nopoa no Geperam COBPeMEHHBIX BOAOEMOB MPO-
HCXOJIHT B reo/JOrHYeCKH HeOoJibliiHe OTpe3KH Bpemeln. Byakanoren-
HO-OCajounbie OT/0XKeHns oGpasyloTca eule ObicTpee, B OTPe3KH Bpe-
MEeHH, HCYHCASeMble ThicAYaMH HJAH jecaTkaMu toicay Jjer. [Tostomy
Heb3sl MEePeHOCHTb 3aKOHOMEPHOCTH (OpPMUPOBAHHSA OCALOYHBIX M0-
poA Ha BYJAKAHOTeHHO-OCAAOUYHLIE TOJILH, CJAOKEHHbBIE OKaTAHHBIM
OTCOPTHPOBAHHBIM MAaTEPHAJJIOM, HECHHXPOHHBI IMEpPHOAAM - H3BEpIKe-
nus. Onnako B 06aacTAX COBPEMEHHOTO BYJKAHH3MA YCTAaHOBAEHO,
YTO Hapsay C BYJKaHO-TEPPHreHHBIMH 0GPa30BapNAMU, HECHIXPOH-
HBLIMH H3BEPIKEHHAM H (OPMHPYIOHMHCA 3a cuef AUTHHHIHPOBAHHBIX
By/AKauuToB (AaBbl, Tybl), NPOHCXOAHT HaKoflAexrne  TePPOHAHBIX
TOJII, CHHXPOHHBIX H3BEPIKEHHAM, B peaysabrare 06paloTKH W COp-
THPOBKH Tedphl, . 2
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CkopocTtp Hakon/eHHst TePOHAHBIX TOAW, H3yuasach HAMH B Pas-
JHYHBIX YCJIOBHAX B COBPEMEHHBIX BYJKaHHUeCKHWX obaactax. Bo
BpeMs H3Bep:eHus Byakana Anaun (Kypuabckue ocrposa) s 1972r.
3a JlBa Mecsila 00pa3oBajics ropH3oHT Te(POHAOB B0JL Gepera Moi-
HOCTbIO 1—2 M H NPOTSAKEHHOCTHIO OKOJIO 2 KM, a 32 40 Jger (1933—
1972 rr.) chopmupoBajcs TOPH3OHT TePOHIOB, MNPEHMYILECTBEHHO
rpaBriinbX, MomHocThI0 20—70 M u naowmaisio okoao 0,8 kM2, npu
3TOM OKaThIBaHHE TPaBUS KaXAOTO CJ0A MPOHCXOJAHJIO B TeYeHHE Tro-
fa. Hajgo nonarate, 4T0 ¢ Ha AHe MOpPA B npHOGpeskHOH vyacTH
oTJIokKHAcA euwe Oojiee MOUWHBIA K aAyuiie 0OpabGOTAHHBII TFOPH3OHT
nopoAa. Ilocne u3Bepxenns Byakana Tata B 1973 1. 3a oaun mecdl
OTJIOKHJICA CJAOHCTHII TOPH3OHT Te(POHIHOTO TNEeCKa  MOMHOCTLIO
okoso 1 M. Tlo nepudepun crparoByaxkaHoB Apayuuckuii u Kiioues-
CKOH, AeiicTBYOIWHX 5—10 Thic. JeT, HAKOMHJIHCHL TOJLIH TedHPOHAOB
moutpocTbio 0 100 M u Gosee, o6neKas BYJKaHbl ILIALIOM LUHPHHOMH
10—15 kM. [ToxoOubix npHMepoB MOXKHO mpHBeCTH MHOMKecTBO. CKO-
pocts 06pabotky OOGJOMOYHOrO MaTePHA/Na 3aBHCHT TJaBHbIM o0pa-
30M OT MOPHCTOCTH OGJAOMKOB, KOJHUECTBA JErkKopaspylialouerocs
BelllecTBa (CTEKJIO) H HHTEHCHBHOCTH 0OpPabOTKA B YCJAOBHSAX KPYThIX
CKJIOHOB, MOMIHOrO nMpubos u OBLICTPHIX TeyeHHii pek DTO NPHBOAHT
K TOMY, 4TO TOJUIH TedpoHA0B (QOPMHDPYIOTCS B HCTOPHYECKHe OTpeE3-
KH BPEMEHH.

CeoeoOpasue npumeceli K HBEHHALHOMY MATEpPHARY

B ByJKaHOreHHo-00/JIOMOYHBIX I[I0pOJax NPHMECH HMEIOT BajyKHOe
3HaueHHe, TaK Kak 10 HHM OnpeiejsioTcs PAa3HOBHAHOCTH  IOPOIL.
[TpuMech momer ObITh 3PYNTHBHOIO M OCAJ04YHOTO MPOHCXOM/EHHS.
Cpenn 3pynTHBHO{ NpUMecH BCTpPevaoTcs: 1) lOBeHHJBHBII MaTepH-
aJ coce/lHero pyJKaHa HHOTO coctaBa; 2) mopoAsl (ynaameHTa ByJ-
KaHa, npelcTaBjeHHble 0CaJOYHBIMH, H3BEPKEHHHIMH H MeTaMOphAH-
gecKHMH 00pa3oBaHHAMH; 3) pe3ypreHTHbIH MaTepHasa, n[pHYeM On
MOZKET OTHOCHTbCSl K TpeAblAylleMy H3BeDXKEeHHIO («pe3ypreHTHbIR
POACTBEHHBII») H K MaTepHaay OGoJiee paHHHX H3BepXKeHHH («pe3yp-
FeHTHBIi HEpOJCTBeHHBI»). HOBeHH/IbHAsA HPHMech HHOrO  COCTaBa
YyKa3biBaeT Ha HaJH4YHe COCEeAHEro BYyJKaHa ¢ 000co0JeHHBIM Marma-
THUECKHM OYaroMm, Kak, HanphaMep, NMOYTH OJHOBpPEMEHHbIe H3BepiKe-
HHA pacmosioxeHHux psagom Kiiouesckoro 6asasnbroBoro H bBeswl-
MAHHOFO aHE€3HTOBOTO BYJAKAHOB. HyiKjAbiji MaTepHal MOKeT YyKasbl-
BaTh Ha rAyOHHY 3aJeraHHs MarMmaruueckoro oyara. Ecam om Haxo-
AuTcs BOJM3H KpaTrepa B HHKHHX TODPH3QHTAaX HOCTPOHKH, TO 3TO
CBSI3aHO C NMPOPHIBOM; €C/JH — BBIIE MO Pa3pe3y, 3T0 CBHALTEALCTBY-
€T O pacuHpeHHH KaHajaa, H, HAaKOHell, ec/H 4YyiKIdsa lpuMech pac-
npocTpaHeHa Ha GOJbLUIOH NJOLIAAH, TO 3TO YKa3blBaeT Ha KaTacTpo-
uveckue B3puBL. Takum 06pasoM, 0coGeHHOCTH pe3ypPreHTHOro Ma-
TepWajia OTPaXKalT HCTOPHIO ByJKaHa, ero H3BepKeHHd H
3BOJIIONMI0 MarMatuyueckoro ouara, Bee 3TH o0colGeHHOCTH He paccMmar-’
PHBAIOTCA NMPH H3YYEHUH OCAAOYHBIX MOPO. r

[IpuMech oOcajfloyHOTO MaTepHana MoxkeT ObiTb TeppHIEeHHOH,
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XeMOreHHO/ H OPraHOreHHOR. Teppurennas npumech obpasyercs B
pesyabTaTe PaspylienHs OCaIOuHBIX, HIBEPKEHHBIX K MeTamop(puye-
cxknx nopoi. IlpsimewnBaercs Takke TedpPouANbIi M By/AKanO-TePPH-
reHHEIE MarepHal 3a cder paspyuieHus ABTUOHUHPOBAHHBIX BYJAKa-
wnToB. OpraHorenHas NpPHMech MoXKeT ObiTh MpPEeJCTaBJeHa NaHUUPs-
MH AHATOMeil, H3BECTKOBBIMH DAKOBHHAMH, YIJIHCTBIM MATEpHAJIOM H
np. XemorenHasi npHMech BecbMa pasHooGpa3na: KapGouatHas,
KpPEMHHCTas, KeJe3HCTas, MapraHuoBHCTas, rajoninas,  ¢ochopu-
craa u np. Haydenune nmpumeceii ocaloYHOro maTepHata JAaeT MHOro
HHTEPeCHOro AJs GaluuaJbHOro aHajlu3a, reoXHMHH CeAHMEeHTalHOH-
HOrO Mmpouecca H MNO3BOJAET OnpefeNsTbh HCTOYHHK — NOCTYNJIEHHS
3TOr0 MaTepHaJa.

danpanbHbie yCIOBHa HOPMHPOBaHHA BY/JIKAaHOTEHHBIX TOALL HaH-
Gollee Pe3KO OTJIHHAOTCH BOMH3M LEHTPOB H3Bepikenus. 3iech obpa-
3yeTcsi HEecBOMCTBEHHbIl OCajQYHLIM MOPOJAAaM MaTepHal MHPOKIa-
CTHYECKHX MOTOKOB (arJioMepaTOBHIX, NMEM30BBIX, = HFPHHMODPHTOBBLIX),
OTJIOXKEHHH HanpaBJIeHHbIX B3PHIBOB, CeHCMOTEKTOHHYECKHX 00BaJOB;
B MOABOAHBIX YCJOBHSAX (DOPMHPYIOTCH TOPH30HTHL MOAYIIEYHBIX ario-
MeparoB W Ap. By/kaHoreHubliii MaTepHan Kak Obl BKJIHHHBAeTCs B
HOPMaJbHO-0CaA04HbIH JIHTOreHe3 H co3naer cBoeobpasHble dallHab-
Hble yeaosua. Panuanbuas obcranoBka naunbosee c/l0KHa B YCJ0-
BHAX OPOFEHHOrO BYJKaHH3Ma, TNOCKO/bKY BYJAKaHHTH (OPMHPYIOTCA
Ha PasHBIX THNCOMETPHUYECKHX YPOBHAX H 3JileCh MOIYT COCYLIecTBO-
BATh PAZOM JelOBHE, TYMHIHBle W apHiuble 3oubl, Pazuoobpasue
topm ByaxaHuyeckux noctpoek obycsaoB/iuBaer o0pasoBaHue Ha3eM-
HBIX KpaTepHO-03ePHbIX, O3epHbIX, (IIOBHOIIALHANBHBIX, AeJbTOBbIX,
JarygHbeix H npubpexHo-MopckHx toaul. OXHH H TOT Ke MHPOKJIACTH-
HUECKHI MaTepHaJi, Nonajaiolidii B pasjHduble o6JacTH JHTOreHe3a
HIH (alHanbHBle YCJIOBHA, NMPEBpalldeTcsi B Pas/HyYHbIe BYJKaHO-
KJIaCTHYECKHE TOPHBIE TMOPOJbI.

OcoGennocTn JUTHOHKALMH H METAMOP(HH3MA BYJKAHHYECKHX TOPOJ

Hamn6osee cyumecrBennasi ocobeHHOCTb JHTHOHKAUHH 3aKAI04AETCA
B YCKOpeHHH 3TOro mnpoitecca, a Meramopdusm nopox obyc/oBaeH
HIHPOKHM pa3BHTHeM NOCTMArMaTHYECKHX sBJeHHil. YCKopeHHas JH-
THQHKaUHA onpexensiercs TpeMs Gpakropamu:

1) mpoumeccamu crnekaHuwss M CBapHBaHHs BO BpeMA (opMHpOBa-
HHS arraloTHHATOBHIX H HrHHMODHTOBHIX MOPOZ;

2) HeyCTOMUHBOCTHIO TOHKOTO THPOKJACTHUECKOrO MaTtepHala, Ko-
TOPHI cnocoGen BLIACAATL LEMEHTHPYIOUIME KOMTOHEHTHI;

3) MOBBIIIEHHO{i KUCAOTHOCTHIO TPYHTOBHIX BOJA  BY/JAKAHHUECKHX
O6a1acreli B nepHOAH NMOC/Ie H3BEPKEHHIL,

Ilenen aGcop6upyer XHMHUECKH aKTHBHBIE 3JEMEHTBHI, KOTOpBIE,
nonajgas B mereopHble BOJALI NMOBBILIAIOT HX KHCJAOTHOCTH. [lae cuer
B ob6Jnactsax passutHs ByJakanos umeer pH 3—4. Hanpuwmep, auze-
SUTOBLIH nenesl Bysnkana DessiMsanHOro u3Bepienus 1956 r., Beimas-
Wi cnoem 02—0,3 M B HenocpelCTBeHHOJ 6JH30CTH OT Kpartepa

JAHHKHHON (noGounwiit Kpartep KaroouweBckoro ByJKaHa), HaXOJHB-
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imeroc p_dymapoasuoit craun 5 1960 r. (so BpeMs Hatuero fioce-
UleHHs KpaTepa DBiHHKHHOI), NOJHOCTRIO PasnokKH/CA W npespa-
THJICH B BA3KYIO CAuHY. [leMeHTOM MOMKeT CJYKHTH OnajoBO-IIHHH-
cTasi Macca, obpasylwulascs 3a cierT pasjoKeHHs TOHKOIO NenJoBOro
matepuaja. IIpu onpesesieHHBIX ruAPOre0NOTHIECKHX YCAOBHAX KPeM-
He3eM, BhIJEJNHBIUHICA 3a CYeT PasJjoKeHHs NenJa, nepeMeniaercs H
LHeMEeHTHPYeT BMellaiuiHe MOPoibl.

Hnarenes B objacTax COBPeMEHHOro By/JKaHH3Ma pa3jie/sieTcs Ha
ABa THNA — «PerHOHajIbHBIA» H «MeCTHBIH» — B 06JaCTAX JelCTBYIO-
UIHX THAPOTePMadbubiX cHeTeM. [loBbilleHHas KHCJAOTHOCTb Cpeibl B
BYJKAHHYECKHX 00/1acTAX BBI3LIBAET YCKOPEHHOE pa3/loMKeHHe CTek.a
BHTPOKJIACTOreHHBIX TY(POB H MeJKoH nem3bl ¢ obpasoBaHHeM TIJaB-
HLIM 06pas3oM OGeHTOHHTOBBIX IVIHH H OKpPeMHeJblX NOPoj, BIVIOTH /0
rOpH30HTOB 4HCTHIX onaautoB. Ilpn meramopduame ByJKaHHTOB B
npejfesnax rHAPOTEPMaJbHLIX CHCTEM BO3HHKaeT cepHa Meramopcudye-
CKHX mopoj (BTOpHYHblE KBAPUHTH, MOHTMOpPHAJOHHTOBLIE H Oefigel-
JAWTOBBIE TJHHBI, KaoJHHHTH M p.). OAHOBpeMEHHO BOKPYF TH/pO-
TepMaJIbHBIX CHCTEM (03/al0TCa KoJjoccallbHble apeajisi  TOPOAL €O
cnabuiMi N3MEHeHHSIMH, Tie NepepoxxialorTcs TONbKO MeHee yCTOHYH-
Bhle KOMMOHEHTHl BYJ/KAHOKJACTHUECKHX MOPOA, T. €  TPOHCXOAHT
ycKopenubiit auarenes. OjHoBpeMeHHO MeTamMopdu3yloTcs rophbie
Mopo/ibl B pafioHaX mepBHYHLIX H BTOPHUYHBIX (yMapos Ha NMHPOK.A-
CTHYECKHX MOTOKAX ¥ HA 1IAAKOBBIX KOHycax (BejaelCTBHE BTOPHYHO-
ro pasorpesa).

Bausine BYJKaHH3Ma Ha ocafloyHblil JHTOTEHE3 B peiyabTraTe pacceHBaHHA
OBEHHABHOI0 MaTepHaaa

B npouecce usBepxkenns O60Jblioe KOJMYECTBO TOHuakilleid BYJ-
KaHHYECKOH [bIH PAacCeWBaeTCss BOKPYr BYJAKAHOB M,  MTHOBEHHO
pasziarasch, BXOAHT B COCTaB 0CaJ0YHbIX Tosul. Beinasliuii Gojee
KPYyMHBI MaTepHasJ CHOCHTCA PeKamu u, NPeBpallasch B TJIHHHCTHIE
MHHEpaJibl, BXOAHT B OCA/]0YHble TOMMIH. 3HAYHTENbHAS YyacTh nenJsa
nepepabaThiBaeTcs JHATOMOBHIMH BOLOPOCASAMH ¥ OpraHnsMami.



OCOBEHHOCTH NETPOTEHE3A 3®®Y3HBHbIX MOPO/,
JAICIIHUX OBJIOMOYHBIM MATEP AL

Otanune 3(GdY3UBHEIX NOPOL OT UHTPYIUBHLIX B SHAOTEHHOM
mpoLecce 3aKM0YaeTes rIaBHLIM 06pasoM B YC/IOBHAX KpHCTa/aH3a-
puu. Pacniasam, dopmupyounm sddysnBabe MOPO/ALI, CBOHCTBEHHB
pe3kne H3MEHeHHs [4BJEHHs W TeMMepaTyphl, UTo onpeirenser Goaee
peskHe H3MEHeHHs MHHEPaJIbHOTO COCTaBa MO CPABHEHHIO C HHTPY-
3UBHEIMH MOPOjIaMH H Ha/H4He HEepPOBHOBECHHIX mapareHe3ucoB. Bos-
HHKAKT 30HAJAbHOCTH IUIATHOKJA30B H TEeMHOUBETHHX  MHHepaJios,
HEeCKOAbKO Tenepalnii KpucTaaiop ¢ pezopbuueii 6Gosee paHHHX H
r. a. Ilpu manusnum pacniaBa Ha MOBEPXHOCTH 3eMJ o0pasyloTcs
CAONKHBIE TEKCTYPH M CTPYKTYPH MOpOA, OTAHualomuecs O60abUINM
pasHoobGpasueM, UeM TaKOBble HHTPY3HBHBLIX MOPO/L.

[1pH BBHIKHMAHHH BA3KOH JaBul 1Mo nepHdepun Kynoaos GopMmupy-
I0TCA arJoMepaToBble MaHTHH (KymoJibiible OpPeK4YHH), KJaCTOJABHI,
TAKCHTOBBIE M CTEK/JOBAaThle MOPOJLI, NIpHYEM cTeKJoBaTble obpa3oBa-
HHS MOTYT ObIThb MOHOJNHTHBIMH I OGJOMOUHBIMH, B 3KCTPy3HBHBIX
TeNaX Pa3BHBAKOTCs TPEIIHHBI PacTAKeHHA W OXJaXKAeHHsd pas/JHuHO-
ro THIIA, cO3jamoliue cBoeobpasHble TeKCTypsl H oTraenbHoctH. Ilo
nepH(epHH 3KCTPY3Hi HAXOAAT 30HBI, NepenoJiHeHHble KCEHOJIHTAMH.

[lpn H3IHAHHH J4B BO3HHKAIOT CJ0MKHBIE TEKCTYDPbl, OTpakaiollHe
0COOGeHHOCTH (hH3HKO-XHMHUYECKHX CBOHCTB pacinjiaBa u YCJOBHH 3a-
cThiBaHHa uopon. [lpuw noapoaHBIX H3AuaHHAX 4vacTo obpasyloTca
HOAylIeyHble H TJbIGOBLIe JaBbl, KOTOPhIE OTJIHYAIOTCA OT Ha3eMHBIX
PALIGOBLIX JaB. B 3aBucHMocTH OoT ycaoBHil dopMUDOBAHUS CO31A0T-
¢l cBOeoOpasHbie TEKCTYPHl, PAa3JHYHOTrO THNA TPeLIHHOBATOCTH H OT-
JAeJBLHOCTL: GJIOKOBas, NAHTYATAS, cTo16UaTas H ID.

JlaBoBble MOTOKH OJHOTO M TOFO Ke CocTaBa, HanpHmep 6azanb-
TOBOrO, MOTYT MMeTb Pa3JiHuHble NOBEPXHOCTH: BOJOKHHCTYIO, THIMA
Naxoexoe, KaHATHYIO, THIA aa. B HaseMHBIX JiaBax YCTAHOBJEHO, 4YTO
MO/I06HBIE CTPYKTYpHl OTpPazkaloT co/leprKaHue razos B pacniase. Tak,
HANpUMep, CHILHOTA30HACHILICHHBIE JaBbl ByakaHa KapwiMckoro B
1963 r. umenn noayueunsie TEKCTYPHl, B TO BpeMs KaK NpH HOp-
MaJbHOH razoHaculleHHoCTH GOPMHPYIOTCS TALIOGOBLIe JdaBbl CcaHTO-
PHHCKOro Thna. BoicTpoe OXxJa’kjieHHe JTaBOBHIX MOTOKOB 0OYCJOBJH-
BaeT 00pazoBanHe CTEKJOBATHIX CTPYKTVD, 0COOEHHO paclpocTpaHeH-
HHX B BEepXHHX M HHKHHX YaCTAX MNOTOKOB, — BHTPOQHPOBHIX,
THaMIOMHANTOBLIX. B cpexHeil yacTu MOTOKOB pa3BHTHl Gojiee packpH-
CTANIH30BaHHbIE CTPYKTYPH: HHTEpCEPTaJbHbIE, J0JE€PHTOBbIE, MHKPO-
NOHKHJIHTORLIe,

JIasoBbie notoky B npolecce CTAHOBAGHHS MOTYT mNpHOOGpeTarth
Kak MOHOAHTHOoe, Tak M o6aoMounoe ctpoenne. Hauboabiee KoJuue-
CTBO 06a0MOuROro MatepHana cojep:kaT TILOOBBE JaBbl, OOLIYHO
He MeHee onmoit Tpern. On pacnosnaraercs B HIXKHell M BepxHeji ua-

ETAX noroka, npnyem g BEPXHEH 4acTH ero Ha 30—409% OGonbuie, uem
B HHKHei,
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JlaBoBBle TOTOKH, H3JHBAOLIHECH Ha BJaXHYIO MOBEPXHOCTH,
B MEJKOBOJbE H B BOAY, HHOLAa moasocthio aApobarcsa. [Tpu nx apo6-
JIeHHH TMOJ Bo3jeficTBHEM BCKHIalouled BO/JAbI MPOHCXOJAHT 3aKaJka
Napsl ¢ ofpasoBaHHEM THaJOKJIACTHTOBOTO CTeKJa, OTJIHYAIOUIErocs
OT CTeKoJ, 06pa30BaHHLIX B Ha3eMHBIX JIABOBBIX MOTOKaX, GOJbIIHM
cojepKaHHeM BOJALI H 3aKHCHOTrO Keje3a. -

B npuOpeHO-MOPCKHX YCJAOBHAX JaBOKJIACTHTOBHI MarepHads,
CaraiollHii BepXHHE YaCTH TOTOKOB, GBICTPO CMBIBAETCS H OKATHIBA-
ercst. Ha cywe 3ToT npouecc npoHcXoaHT MeANeHHee, OAHAKO HA CKJIO-
Hax Gonee 10° NMpOHCXOAAT HHTEHCHBHOe pacTacKHBaHHE OGJIOMOY-
HOro Marepuana, ero o6pa6oTKa W COPTHPOBKA.

OKCTPY3HBHEI Te/la B BHIe aHAC3HTOBHIX H 6OJee KHCABIX Kyno-
JIOB TIPH BHIKHMAaHHH 1al0T Mo nepHpepHH W Ha noBepxHoctH 060-
MouHblii MaTepHaJ. Ha KpyThIX CKJIOHax OH TakiKe PacTacKHBaeTCs
BPeMEHHBIMH MOTOKaMH, ObicTpo o6paGaThbiBaeTcst H COPTHPYETCS MO
KDYMHOCTH, a dalle BXOJAHT B COCT4B KOJJIIOBHAMbHO-NPOJIOBHA/IBHBIX
OTJIOXKEHHI,

JlaBoBble MOTOKH M JHTHOHIHPOBAHHbIE BYJKaHOreHHO-06J10MOY-
Hble MOPOAbI ¢ TPEKpalleHHeM BYJKAaHHYECKOH AesITeNbHOCTH paspy-
IIAIOTCS W CJAYXKAT HCTOYHHKOM 1 (DOPMHPOBAHHS BYJKaHOTEHHO-
0CaJloYHbIX TMOpPOJ, rJAaBHBEIM 006pa3oM BYJKAHO-TEPPHIEHHBIX,

Yeaosus o6pasoBanusi BYJIKaHOTeHHO-06J10MOYHOro maTepuHana

ByJkaHHyecKHii MaTepHaJ, caaralollHii BYJKaHOreHHO-0ca0uHbIe
nopoAbl, BechbMa pasnoobpased. OH npeacTaBJeH HEJHTHOHUHPOBAH-
HBIM THPOKJACTHYECKHM MaTepHasoM, paspylIalouiuMHCcs JaBOBLIMH
MOTOKAMH, JHTHOHIHPOBAHHEIMH BYJKAHHTAMH, JIaBOKJIACTHTAMH H
CJIOJKHBIM BYJIKAHOKJACTHYECKHM MaTepHaJ/ oM,

JluTHdHIHPOBaHHBIE BY/KaHOKJAaCTHYECKHE [OPOABI W JIaBOBHe
NOTOKH (JIMTOHAHBIE) NPH pas3pylleHHn AalT 06JOMOUYHBIN MaTepH-
ajl, 3 KOoTOporo (hOpPMHPYIOTCS BYJKAHO-TEPPHI€HHBIE MOPOH.

ITupoknacTHYECKHH, JABOKJACTHTOBBIH H  BYJKAHOKJAaCTHUECKHI
MarepHaJs nocie ero o6paboTKH H COPTHPOBKH H/JET NpPeHMYyILlecTBeH-
HO Ha ofpa3oBanue TedpougoB. OO6MOMOUHBIN ByJKaHHYECKHIT MaTe-
puan B mnpolecce (OPMHPOBAHHA OCaJOUHBIX MOPOJL, MPHMELIHBASCH
K HHM, JaeT BYJKaHOKJIAaCTO-0Ca0YHble NOPO/ibI.

Has 6onee TOUHOH AHATHOCTHKH BYJKaHH4YeCKOro MaTepHalla B
BYJIKAHOT@HHO-0CAJ04HBIX MOPOJAax HEoOXOAMMO 3HATh €ro MpoHc-
XOJKJleHHe, IepPBHYHEI 06/MHK H BHIOH3MEHEHHs B Tpolecce nepepox-
IleHHs. JTO MO3BOJIAT HE TOJBKO ONPeleNHThb ero BYJAKaHHYECKYIO
NPHPOAY, HO H CYAHTH O FeHe3Hce HCXOJHOT0 MarepHasia H, B 4acT-
HOCTH, O MNOPOKIAIOIIMX ero BYJKaHHUYECKHX TIpoleccax.

[MosiBsieHHe BYJKaHHYECKOr0 MaTepHalda Ha MOBEPXHOCTH T[jlaHe-
THl O06YCJOBJEHO TNMOABEMOM MarMaTHYeCKOro BellecTBa H3 BepxHei
MaHTHH H KOPOBHIX MarMaruyeckHx ouaroB. OH mposBjsiercs B BHIE
3KCMJIO3HBHBIX TPOAYKTOB, JIABOBHIX IOTOKOB H  3KCTPY3HBHBIX
KyNoJIOB.

ITo coBpeMenHbiM AaHHHM, rayOHHBI 04aroB, OTKyAa INOCTynaioT
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