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[IpuBeneHsl M MpOAaHAIM3UPOBAHBI XMUMHUYECKUI COCTaB, CTPYKTYPHBIE OCOOCHHOCTH W (DU3UKO-
MEXaHMYECKHE CBOWCTBA pA3JMYHBIX TCHETHYECKHX THIIOB TMOPOJ ByJIKaHa bBe3bIMSHHBIA —
OKCTPY3UBHBIX KYIOJIOB, NHUPOKIACTUYECCKHUX M JIABOBBIX ITIOTOKOB. HOKa3aHO, 4YTO HECMOTpPA Ha
OJIM3KHMI XUMHUYECKUN COCTaB, BYJIKAHWUTHI, 0Opa30BABIIMECS B Pa3IMYHBIX YCJIOBUSAX, OOJIAIar0T
OTJIMYAONIUMHUCS JPYT OT Apyra (PU3NKO-MEXaHHUECKHUMHU CBOWCTBAMH, YTO MOXKET CITOCOOCTBOBAThH
pacmm(poBKe BX TCHE3HUCA.

BBenenue

Bynkan be3bIMsSHHBI H3BECTEH HE TOJIBKO CBOeW ucTopued pazsutus [2, 6]. B
OTJINYME OT OKPY’KAIIIMX ero 0a3anbToBBIX ByikaHOB (Tonbaumk, KmroueBckoii, Kamens,
3WMHHA), OCHOBHBIMHU MTPOYKTaMH €T0 U3BEP>KEHUH SBJISIOTCS JAIIUTOBBIC, aHAC3UTOBBIC HIIN
aH/1e310a3aIbTOBBIE JIaBbl, SKCTPY3UBHBIE KYyNOja W MUPOKIACTHYECKHE MOTOKU. [lopossl,
oOpa3yromnmecs Mpy dTUX IMPOIeccax, 3HAYUTEIBHO OTINYAIOTCS CBOMMH METPOPU3HUECKUMU
CBOICTBaMH, YTO CBS3aHO C YCIOBHSIMHU MX 00pa3oBaHUS — MEUICHHOE BbDKUMaHHE BS3KOTO
pacruiaBa mpu 00pa30BaHUM SKCTPY3UBHBIX KYIIOJIOB; JOCTATOYHO OBICTPOE H3IHUSHHUE U
OCTBIBAaHUE HUJIKOTO paciijiaBa Mpu oOpa30BaHUM JaBOBBIX MOTOKOB U B3PBIBHOM BBHIOPOC B
BO3yX OOJIOMKOB 3aCTHIBIICH Marmbl MpPU SKCIUIO3WBHBIX H3BepkeHusx [1, 7]. Pasubie
yciioBusi (GOPMUPOBAHUS SBIIAIOTCS IPUUYUHOM CYIIECTBEHHBIX Pa3iNuuii B CBOMCTBAaX JaHHBIX
HIOPOI.

Bcero u3 pa3nuyHBIX BYJKAHOTE€HHBIX OOpa30BaHWN OTOOPAHO M HMCCIIENOBaHO 262
obpaszua (51 o0p. - aHAE3UTHl MUPOKIACTUYECKUX MOTOKOB, 119 00p. - U3 3KCTPY3UBHBIX
KymoJioB, 92 00p. - H3 JaBOBBIX MOTOKOB). OTOOpP 00pa3ioB MPOBOAMIICS TaKUM 00pa3oM,
yTOOBl  OXBAaTUTh BECh JIMAMA30H  PA3IUYHBIX  TIOPOJ,  OTIUYAIOIIUXCS  CBOUM
MIPOUCXOKICHUEM, HO TIPUHAJICKAIITUX OJHOMY BYJIKaHY.

Bce wuccnenoBanHbIe MOPOAIBI, PAa3NUYHBIE MO MPOUCXOXKICHUIO, UMEIOT OJM3KHE
BEJIMYMHBI TUIOTHOCTH TBepAod ¢aszer (ps—2,7-2,8 F/CM3), KOTOpasi, KaKk M3BECTHO, 3aBUCHUT
UCKITIOYUTENFHO OT XHWMHYECKOTO COCTaBa MCXOJHOTO MarMaTU4eckoro pacIuiaBa.
Hexotopeie Bapuwamuu CBsS3aHbI C HM3MEHEHHMSIMH B CTPYKTYype TMOPOJbI, TOCKOJbKY
CTeKyoBartas (aza UMeeT MEHBIINE 3HAYCHHs! TUIOTHOCTHU 10 CPABHEHHIO C KPUCTATIINYECKOM.
Bce nmpyrue ¢usmko-MexaHHYECKHE CBOWCTBA MOPOJ - IDIOTHOCTH, MOPHCTOCTh, YIPYTHE
XapaKTePUCTHKH, TMPOYHOCTh — 3aBUCAT TOJNBKO OT YCIOBUH  KpHCTaJUIM3AINH
Marmatudyeckoro pacmiasa [1]. Paznuuus B yciaoBHsSIX KpHUCTaUIM3allMU (CKOPOCTb M BpeMs
OCTBIBAHUS MAarMaTU4YecKOro paciijiaBa, AaBlIiEHHE, ra3oBas COCTABIAOIIAs) MPUBOIAT K
pazHoO00pa3uio GOPMUPYIOLTUXCS CTPYKTYP — MOPPUPOBBIC U aQUPOBBIC, THATONMMIATOBBIC U
UHTEepCepTaIbHbIC, PEKE MUKPOIUTOBBIE, UTO, B CBOIO OYEpE/b, BIUSET Ha CBOWCTBA MOPO/I.
Uro KacaeTcsi MUHEPaJIBLHOTO COCTaBa, TO BO BCEX TPYIIaxX MOPOJ MPeodIaaatoT IUIarHoKIa3bl
U BYJKAaHUYECKOE CTEKJIO, B MEHBIIUX KOJMYECTBAX MPHUCYTCTBYIOT PYyJIHbIE MHUHEPAIBI,
poroBasi OOMaHKa W/HJIH MUPOKCEHBI.

IupokaacTnyeckre NOTOKHU

Bboutn onpoOoBaHbl MUPOKIACTUYECKHE TOTOKU, 0Opa3zoBaBiinecs B 1956, 1975, 1979,
1983, 1985 rr. (Tabma. 1). OcoGeHHOCTHIO MOPO/I MUPOKIACTUICCKUX TTOTOKOB SIBJISIIOTCS OYEHB
HU3KHE 3HAYCHWS [UIOTHOCTH, M3MCHSIOIIMECS B MPEETaX OT Pmin=1,35 I/CM’> 10 Pma=2,45
r/cm’. Bee moposiel MMEIOT GITM3KHe 3HAYCHHMS TUTOTHOCTH TBEpIOoi (asel pe=2,71-2,75 r/cm’,
YTO CBUJETENHCTBYET 00 OAMHAKOBOM XHMHUYECKOM COCTaBE M3BEPrHyTOro marepuana. OueHpb
BeNMKa MopuctocTh nopoa — oT 30 mo 45%. EcrtecTtBeHHO, uTO 00samasi Takoi BBICOKOM
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MOPUCTOCTHIO, MOPOABI XapPaKTEPU3YIOTCSI KpailHE HU3KUMHU 3HAYEHUSMHM TPOYHOCTU U
CKOpPOCTH YIIPYT'HX BOJIH.

Tabnuna 1. Pu3nKo-MeXaHWUYeCKHE CBOIMCTBA MOPOJI MHPOKIACTHIECKUX TIOTOKOB

p Ps n W Vp VpB Rc Rca Rp X . Ton
r/em’ r/em’ % % KM/C KM/C MIla Mlla | Mlla (IJ(I)/I
1,77 2,71 35 11,2 1,95 2,35 24 18 4,1 8,3 | 1985
1,87 2,75 30 8,2 1,9 2,3 29 29 4,1 7,3 | 1983
1,89 2,74 31 7,3 2.4 2,85 37 37 4,1 7 1979
1,84 2,73 46 7,7 2,35 2,72 39 37 4,1 7 1975
1,75 2,74 33 8,0 2,1 2,55 33 24 4,5 10 | 1956

IKCTPY3UBHBIE KYMOJIbI

OKCTpY3UBHBIC TeJa OYCHb XapaKTepHBI Ui be3pIMsSHHOTO BysikaHa. OHU pa3TuIHbBI
KaK 10 COCTaBy U CTPYKType, Tak U MO (PU3NKO-MEXaHUYECKUM CBOICTBAM CIArarolluX HX
nopon [3, 4, 5]. [To Mopdosoruu u CTeneHn SPOAUPOBAHHOCTH KYIIOIBI MOXHO Pa3IeiIUTh HA
TPH TPYIIIIBL:

1. Crapple Kymomnbl, 00pa3oBaHHE KOTOPHIX CBSI3aHO C Ha4YaJlbHBIM 3TaroM
NEeSTeNIbHOCTH BYJIKAHA, XOTS OHU U Majlo MOX0KHU Ha 3KkcTpy3uu (I'mankuii u [IpaBunbHbIif).

2. TunmyHbBIE SKCTPY3WBHBIC KYIIOJIBI, CJIO)KCHHBIE OoOJieeé OCHOBHBIMHU JIaBaMH
(Crynenuartslii, JIByrnaBblif).

3. Monoaplie KymoJibl, CBI3aHHbIE IO BPEMEHH C AESITEIBHOCTHIO 3alaJHOTO Kparepa
(Okcnenunmst, Jloxmarteiid, [I0004YHBIH).

Cpenu cTpyKkTyp npeobianaroT nopduposast U cepuiiHO-op(pupoBasi TUIIbI, OCHOBHAS
Macca - THaJIOMIIUTOBAsI, MUKPOJIUTOBAs, HHTEPCEPTAIbHAS U MUKPOIOJIEPUTOBAS.

Kax BunHO 13 Tabmui xumudeckoro coctasa (Talia. 2) ¥ neTpodu3HUecKux CBOHCTB
(Tabm. 3), mOpoabl BBIAETICHHBIX TPYII JOBOJBHO pa3iauyHbl. [10 XMMHYECKHM IMOKa3aTemsm
nepBasi TPyMIa YeTKO BBIACISETCS MOBBINICHHBIM coaepxkanueMm SiO; u Na,O, TOHMKECHHBIM
TiO,, Fe,03;, FeO u CaO. OdeHp HEOTHOPOAHA TPEThsl TPYIINA, I/€ SBHO MOBBIIICHO
compepxanue MgO y mopoxa skcrpy3uu Jloxmareid, Fe,O; y Oxcneauruu. Paznuuus B
XMMHYECKOM COCTaBe HaOIOAAIOTCS J1aXe B MpeeNax BbIIEICHHBIX TPYII, B KaKOKW-TO Mepe
9TO OTpakaeTcs Ha METPOPU3NICCKIX CBOMCTBAX.

Tabnuma 2. XUMHIECKHA COCTaB TTOPO PA3THIHBIX SKCTPY3UBHBIX KYIIOJIOB ByJIKaHa be3bIMSHHBIH

<

=

= | OKCTPYsMBHBIC | qiy | Ti0, | ALO; | Fe05 | FeO | MnO | MgO | CaO | Na,0 | K50
ﬁ KYIIOJIbI

I I"nazkuit 62,52 | 040 | 19,70 | 1.81 [ 2,52 [ 0,11 [092 | 586 | 440 | 1,50

[IpaBunbHbBIN 64,26 | 0,42 17,38 | 2,35 1,65 | 0,14 1,1 5,02 | 5,1 1,3
II CryneH4aThiid 55,30 | 0,49 19,38 | 4,30 391 | 0,17 3,18 | 8,00 | 3,69 1,30

JIByrnaBbiii 60,21 | 0,64 | 1839 | 282 [362 019 |1,553 |686 |3,96 | 140
I | Skenequums 5928 [ 055 | 15,38 | 589 |3,59 |0.1 1,93 | 686 |3,63 | 1,37
JloxMmarblit 60,14 | 0,64 17,12 | 443 1,63 | 0,15 403 | 6,2 3,67 1,67
[o6ouHbIit 60,56 | 0,78 17,79 | 2,72 |3,73 | 014 | 1,73 | 514 |42 1,65
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Tabmura 3. PU3HKo-MeXaHUIECKUE CBOMCTBA TIOPOI, CIATAIONTHX Pa3INIHBIC YKCTPY3UBHEIE KYTIOJIBI

5 p Ps n W Vp | Vpe | Rc | Res | Rp X
E 1073
& | OkcrpysuBHbIe | r/em® | r/em’® | % % km/c | km/c | MIla | MIla | MIla (IJ(I)/I
~ | kymossl

I'mapgxas 2,23 | 2,76 19 4.5 2,6 3,2 97 96 8 11

[TpaBUIBHBII 2,30 | 2,76 | 17 3,4 2,9 3,6 | 138 | 111 13 19
Crynmenuareiii | 2,12 | 2,70 | 21 7,4 3,3 4,0 69 55 7,1 25
JByrnaBbrit 2,29 | 2,70 15 34 3,3 3,7 114 99 13 18
DKCIeIUIIH 2,08 | 2,70 | 23 7,0 2,2 3,2 61 48 4,8 21
I | JToxmareni 2,09 | 2,63 | 21 6,3 2,3 3,3 56 32 3,8 18
[ToGouHbIH 1,99 | 2,59 | 25 7,8 2,6 3,8 64 52 6,5 20,5

II

[eTpodusmnueckue cBoiicTBa 60see YETKO pa3AesioT 3TH TPH IPYTIIIbL:

1. HabGmromaeTcss yeTkoe CHUKEHUE BEITWYMHBI IIOTHOCTH TBEPJOM (as3bl OT MepBOU
rpyIbl K TpeTheit: 2,76 - 2,70 - 2,64 r/em’.

2. AnanornyHasi TCHICHIIMS HAOIIOAAeTCs B M3MEHEHUH TUIOTHOCTH TIopo: 2,26 - 2,20
-2,06 /oM.

3. CaMbIMM HU3KMMHU 3HAUCHMSMH IUIOTHOCTU XapaKTEPHU3YIOTCS IOPOJbI TPETheil
rpynmnsl — MeHee 2,1 r/eM’. DTH xe IIOPO/IBI SIBJISIFOTCS. HaUMeHee npo4yHbiMu (Rc=32-52 MIIa).

4. B noponax TpeTbei Irpynibl, 10 CPABHEHUIO C JBYMSI MPEAbIAYIIUMH, YBEIUUNBAETCS
BEJIMYMHA BOJIOTIOTJIOLICHHUS.

5. TloBbImeHHBIE 3HAYEHHUST CKOPOCTEW ympyrux BoiH (10 3,3 KM/C) M MarHUTHOM

BOCITPUUMYHUBOCTH (110 25 10~ en. CH) xapakTepHsbI 151 TOPO BTOPOU TPYTIIHL.
Takum o00Opa3oM, JHaHHBIE O NETPOPYUINYECKUX OCOOCHHOCTSX IOPOJA MO3BOJSIOT
JIOCTATOYHO OMPEIEICHO Pa3AeTUTh 3TU TPYMIIHI.

JlaBoBbIe IOTOKH

Haubonee MoIHble ¥ MPOTSHKEHHBIE JIABOBBIE MOTOKM OTMEUYAIOTCS HA F0)KHOM U FOTO-
3alaJHOM CKJIOHax ByJKaHa. JlaBel TemMHO-cepble, JBYHNHPOKCEHOBBIE, C OOJBIIUM
KOJINYECTBOM (DEHOKPHUCTAIUIOB IJIArHOKJIA30B.

M3meHeHne mIoTHOCTH aHAC3UTOB JIABOBBIX MTOTOKOB HaOt0aeTcs B peaenax 1,4-2,8
r/cM’ IS TOpOX C HMHTEpCepTambHOi CTpykTypoit m 1,7-2,7 r/eM® s mopox ¢
THAJIOTIMIIUTOBOM CTpyKTypoi. [Ipeobnanaromee KoaudecTBO 00pasloB MMEIOT IJIOTHOCTH B
npeznenax ot 2,5 10 2,8 r/cm’ [8]. [IopHCTOCTb JUTS aHAE3UTOB C THATOMUIHTOBON CTPYKTYPOit
BapbHpyeTcs oT 3,5 % 1o 14,1%, a y 00pa31oB ¢ HHTEpCepTaIbHOM CTPYKTYPON U3MEHSETCS OT
6,0 % no 21,9 %. IIpouHocTs Ha ogHOOCHOE cxkaTue Bappupyer oT 2 MIla no 240 Mlla nns
aH/IE3UTOB C MHTEPCEPTAIbHONU CTPYKTYpOH, a ¢ ruaionuintoBoil - ot 40 Mlla o 160 MlIla.
XOopomio MPOCHEKUBACTCSI 3aBUCHMOCTh TMPOYHOCTH OT IUIOTHOCTH. OHa  sBiseTcs
SKCIIOHEHIIMAJIBHOM, W B 1EJIOM OJWHAKOBa I aHJE3UTOB C HUHTEPCEPTAIbHOU U
THAIONUINTOBOU CTpyKTypamu (puc. 1).

CKopocTh pacnpoCTpaHEHUsl IMPOJOJBHBIX BOJH B aHJE3UTaX C HHTEpCepTaIbHOU
CTPYKTYypoll u3MeHsieTcs OT Vpin=1,4 KM/C 10 Vmax=2,6 KM/C, a ISl THAIOMHIUTOBOU
CTPYKTYPBI OT Vmin=1,8 KM/C 10 Vmax=2,35 kM/c. MarautHasi BOCHPUUMYHUBOCTH () LIS
AHJIE3UTOB C MHTEPCEPTATBLHON CTPYKTYPOl M3MEHSETCA 3HAaYUTEIbHO OT 2,0 10 14,0-10° CH,
TOXE caMoe HaOdroaeTcst Uy 00pasloB ¢ THAJOMMIUTOBOM CTPYKTYPOH, YBETHYMBASCH 10
15,0107 CH.

B 1enoM MOXXHO OTMETHTH, YTO BCE JIABOBbIE MOTOKH YPE3BBIYAMHO Pa3HOOOPA3HbI KaK
[0 MUHEPAJFHOMY COCTaBy, TaK M MO CTPYKTYpE ClIaraloliMX HX MOPOJ, U KaK CIEJICTBHUE -
pa3IUuYHBI IO CBOMCTBAM.
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Puc. 1. 3aBucumMocTs IPOYHOCTH Ha OAHOOCHOE CXKAaTHE OT IUIOTHOCTH JUIsl TOPOJ JaBOBBIX MOTOKOB
ByJIKaHa be3bIMSIHHBIN.

BriBoabI:

1. Ha mpumepe be3bIMSHHOTO ByJiKaHa ITOKa3aHO, YTO YCIIOBHSI OCTBIBAaHUS H
KPUCTAJUTM3al[M MarMaTHYeCKOro paciijlaBa BIMSIOT Ha IOPUCTOCTh, CTPYKTYpHBIE
0coOeHHOCTH M (U3MKO-MEXaHWYeCKue cBoiicTBa (opmupyrommxcs nopoi. Ilopoasl,
o0pa3oBaBIIMECs MPHU PA3INYHBIX BYJIKaHUYECKUX Ipoleccax — 3pGy3uBHBIX, IKCTPY3UBHBIX U
OKCIUIO3UBHBIX, O0JIQAA0T Pa3IUYHBIMU  (PU3HKO-MEXaHUUYECKUMH CBOMCTBaMHU. Takum
o0pazoM, MOKET OBITh pelieHa oOpaTHas 3aaada - HCIOJb30BaHHE (PU3MKO-MEXaHHUECKHX
CBOWCTB MOPOJ VIS BBIJICJICHUS CPEId HUX T'€HETUYECKHUX TPYIII.

2. [Topuctocts mopon yObiBaeT B psily: MNUPOKIACTUYECKHE TIOTOKH -
OKCTPY3UBHBIE KYIOJBl — JIABOBbIE MOTOKU. COOTBETCTBEHHO, B 3TOM € PSIy MOBBIIIAIOTCS
MPOYHOCTHBIE U YIIPYTHE CBOWUCTBA.

3. OmnpezneneHHOe BIIMSHUE HAa BCE CBOWCTBA OKAa3bIBACT CTPYKTypa MOPOABI — B
OJIHUX CITy4asiX yBeJIMUMBas [MOKa3aTeIN CBOMCTB, B IPYTUX YMEHbIIIAS.

Chnucok JmTepaTypbl

1. bocossnenckas [.E. u Op. 3aBUCUMOCTh KPUCTA/UIM3AIMK JIaB ByJKaHa be3pIMSHHOTO OT
MexaHu3Ma Hu3BepkeHus // [myOuHHOe cTpoeHue, CeCMUYHOCTh M COBPEMEHHAsl IEesTeIbHOCTD
KuroueBckoil rpynmnsl BynkaHoB. Biagusoctok. 1976. C. 118-126.

2. bocossnenckasn I'.E., Kupcanoe U.T. ]IBagnaTh TATH JET BYJIKAHHYECKOW aKTHBHOCTH BYJIKaHA
BespmvmsianoTO // Bynkanonorus u ceiicmonorus. 1981. Ne2. C. 3-13.

3. bBoeossnenckas I'.E. Bynkan be3pIMSHHBIH M €ro 3KCTpy3WBHBIE oOpa3oBanus // BromiereHnb
BYJIKAHOJIOTHUECKHUX cTaHIuit. 1957. No26. C. 3-13.

4. Fopucos O.I. Dxcrpy3uBHbIC Kymosia // MuHepaiorusi, mMarMatu3M M pynoreses JlambHero
Bocroka. 1974. C. 16-29.

5. bopucos O.I"., bopucosa B.H. DKCTpy3UH U CBSI3aHHBIC C HUIMH Ta30THIPOTEPMATBHBIC TTPOIIECCHI.
HoBocubupck: Hayxka. 1974. 198 c.

6. bpaiiyesa O.A., Menexecyes U.B., bozcosenenckasa I'.E., Maxcumos A.Il. Bynkan be3pIMSIHHBIN:
ucTopusi QOPMHUPOBAHUSA U JUHAMUKA aKTUBHOCTH // BynkaHomnorus u ceficmonorus. 1990. Ne2. C.
3-22.

7. Epmaxosé B.A. O xapakrtepe nuddepeHnmannd Marm BYJIKaHOB // Bromi. ByNKaHOJN. CTaHIMH.
1974. Ne 50. C. 19-31.

8. Jlaowvieun B.M., I'upuna O.A., @ponosa FO.B. JlaBoBbIe TOTOKU ByJIKaHa be3pIMSIHHEIH //
Bynkanomnorus u ceiicmonorus. 2012. Ne 6. C. 18-30.

93



