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BBEAEHME

Mo3HaHWe 3aKOHOMEPHOCTeN BYNKaHOreHHO-0CafA0YHOro cefnMeHTOreHesa ABNAETCA OAHOW
M3 BaKHbIX 3334 COBPEMeHHOW nuTonoruv. [AnA ycrnewHoro W3yvyeHWA APEBHUX BYKaHO-
reHHO-0Caf04HbIX KOMMNEKCoB HeoBXOAMMO WCCNefoBaTh Mpolecckl OCafKOHaKoNIeHuA
B paiioHax COBPEMEHHOIO W HOBEWLLEro BY NKaHWama,

B 3TOM OTHOLUEHWUM CAENaHO yXKe MHOr0, HO ECTh eLLe 1 HepelueHHbIe Bonpockl, Hanpumep,
LOCTaTOYHO XOPOLUO, M3YYeHB! U MPOAOMKAIOT MHTEHCUBHO M3YYaTLCA AMHAMMWKAE W NPOAYKTbI
COBPeMeHHBIX un3BepkeHUW, K HacToAwleMy BpPeMeHW, HayuHaA C Knaccudeckux pabor
I. PoseHbywa, H0.®. NMeeuHcon-NMeccuHra, A.H. 3aeapuukoro n ap., Haubonee AetanbHoO
onucaHs! adihy3vBHBIE U AIKCTPY3UBHEIE Nopoakl. OnucaHuR nupoknacTUYeckoro Martepuana
cCOfeRkaTcA Bo MHOrux pabotax. OaHako no cpasHeHWO ¢ 3dy3anBHEIMU U IKCTPY3UB-
HBIMM NMOPOAaMW OH M3yweH ropasfo cnabee. lpakTudecku OTCYTCTBYIOT ChneunansHbie
MoHorpathudeckme ero onucaHua. Mexxay TeM oHUW BecbMa Heo6X0ANMBI, NOCKONbKY Hepea-
KO NUPOKNACTMYECKWUIA MaTEpUan wurpaeT BaXKHYH U Aaxe npeobnagalollylo pons cpegu
NPOAYKTOB W3BepXKeHUM, HaNPUMEP, Y BYNKaHOB OCTPOBHbIX AYT U MHOMMX BYNKaHUYECKUX
noAcoB. 3a CYeT ero NepeoTNOXEHUA B BYNKAHUYECKUX paioHax W Ha Npunerawnwux Tep-
PUTOPUAX, B nporubax, HakannuBa TCA MOWHLIE TONWK PeIXnbiX oTnoxeHwd. Kpome To-
ro, U3ydYeHue 3Toro matepuana Heo6xoaMMO ANA feTanbHbiX TethPOXPOHONOTMYECKHUX WC-
CneaoBaHuii He TONbKO MONOWEHOBLIX BYNKaHOB, HO, HECOMHEHHO, 1 Bonee ApeBHUX Tonul.

K HacToAwemy BpemeHu, GnarofaapAa WCMonL3o0BaHWK METOAOB TedpPOXPOHONOrvMK ©
paguoyrnepoAHoro gatupoeaHuA BbiNW AeTankHO BbIACHEHbI 0COBEHHOCTM CTPOEHWA W thop-
MWPOBaHWA MHOMMX BYNKAHOB MUpa, 06HapyMXeHa CMOMHAA UMKNWYHOCTE B UX PasBATWM,
OaHOBpEMEHHO BbigeneHbl U C pa3nUYHONA AeTanbHOCTbIO ONUCaHbl OCHOBHbLIE MEHETUYeCKUe
TUNBLl OTNOXEHUI, HAKANNUBAKLWIMXCA Yy NOAHOXWIA BYNKaHOB: NeAHWKOBbIE, NaxapoBbie,
npontoBuansHble, osepHsle. OQHAaKo OcCTaBanuCb HEQOCTATOYHO ACHLIMW 3a8KOHOMEPHOCTW
CTPOEHUA U (hOPMUPOBAHUA TONLL 3TUX OTNOXKEHWW, X CBA3L CO CTPOEHWEM W hopMUpoBa-
HWEM CaMUX BYNKAaHOB.

B nurepaType CyulecTBYIOT AOCTATOYHO AeTanbHbie KnaccuuKauumu By nKaHoKNacTu4ec-
KUX ¥ CMEWaHHbIX Nopoa, paspaboTannbie NPEXAe BCErD Ha OCHOBE WIYYEHWA APEBHUX
tonu, [Knaceudukauua. .., 1970; ManeeB 1 aAp., 1979] . Tem He MeHee npu NUTONOrMYec-
KUX WUCCNeAOBaHWAX HepeaKO BO3HWKAKT TPYAHOCTM NpU AvarHocTUKEe TeX WNW WHbIX
TMNOB NOpoA, NOCKONbKY MMEUIMECA KPUTEPUW He BCeraa AOCTaTovyHo 4eTkue, B 3Haum-
TeNbHOW Mepe 3TO CBA3aHOo cO cnaboi M3y4eHHOCTBID BELLECTBEHHOro COCTAaBa OTMOMEHWNA
W NPOUECCoB ero opMUpPOBaHUA B palioHax COBPEMEHHOrD BynKanwsMa, rae Hakonnexue
0CafjKOB MOXHO 4acTo HabnoaaTe HemocpeACcTBEHHO.

T nagHoO uenblo Hawed paboTel BbINO U3yYeHMe CTPOEHUA, BELLECTBEHHOro cCOCTaBa M
popMUpOBaHWA OTNOXEHNIA Y MOAHOMXMWIA U NO Neputhepun ByNKaHOB Ha MpUMepe COBPEMEH-
HbIX U HOBelW KX Ba3anbTOBbIX MU aHAE3UTOBLIX BynkaHoB Kamuatku u ApMenunu. BnepBbie
B paboTe cpenaHa NomnkiTKa paccMOTpeTs NPOBNEMY B LENOM, T.8., ¢ OAHOU CTOPOHLI, Npocne-
OMTL BECb MyTb CBEXeH BYNKAHOKNAcTUKM OT MOMEHTa ee U3Bep>keHudA, nepepaboTKM aK30-
TeHHBIMI NPOLECCaMU U A0 OCAKAEHMA B Pa3nuyHbiX cybaspanbHblX YCNOBWAX, W, C APYT oW
CTOpPOHbI, — BbIABUTb CBA3b CTPOEHMA M (OPMUPOBAHUA OTNOXKEHWIA, HaKannWBalLUXCA
Y NOSHOXMWIA BYNKAHOB M Ha NpuUnerarwmx TeppuTopuAx, ¢ ocobeHHOCTAMK AeATENbHOCTH,
CTPOeHWA U POPMUPOBAHMA CaMWX BYNKAHOB, 3 TAKXE C KAWMATUYECKWMWU YCNOBUAMM
paioHa.
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E_:_E’_ E Puc. 1. Cxema pacnonoOXeHuA OCHOBHbIX PaNOHOB MCCNEAoBaHWA Ha

— / Kamuatke
| | — Kniowesckan rpynna synkanos, synkand Wusenyy; 11 — lanun-
cKui rpaben; |11 — GacceidH p. ABaumn u ABaYMHCKaRA rpynna BynKkaHos

PaboTa cocToWT M3 ABYX YacTeid. B nepsoi YacTu paccmatpu-
BaWTCA COBPEMENHbIE N FONDUEHOBLIE OTNOXEHMA BYnNKaHuvec-
1 | kux panoHoB Kamuatku (puc. 1). B 3Tux paoHax 4acTo MOX-
HO HENOCPeACTBEHHO Haﬁmona"rb npouecchbl oCaaKoOHaKONNEeHNA
—— 8 pasnuuHeix o6cTanosKax. [1oaToMy rnaBHoe BHUMaHUE 38eCh
% " | yAenAnock BbIABMEHUIO AMArHOCTUHECKUX NPU3HAKOR OTNOXKE-

HWIA. B yacTHOCTK,0Ka3anock He0BXx0AUMbIM: 1) U3YUNTL BaXKHeW-
wue ocoBeHHOCTW COCTaBa WCXOAHOro, B MeEPBY0 O4Yepesb
= NUPOKNACTUYECKOMO MaTepuana; 2) BbIACHWTL 3aKOHOMEPHOC-
=== TW CTPOeHUA, haunansHO-reHeTUECKOro coctaea v opmupo-
BaHWA OTNOXEHWA NOAHOMUA U nepudepu AEACTBYHOWMX WU
YIKE NOTYXWWUX BYNKAHOB, rMaBHOE BHUMaHWE YAeNAA npu
3TOM OTNOXeHMAM, 06pa3yloWMMCA 3a cyeT nepepaboTKK W NEepPeoTNOXKEHWA BYNKaHWTOB
3K30MeHHbIMM Npoueccamu; 3) U3yunTb BELLECTBEHHBIW COCTAB 3TUX OTNOXEHWA W CPaBHUTH
€ro € COCTaBOM CMELIaHHbIX W BYNKaHOTEPPUreHHbIX OCaAKOB, HaKanIMBawLWWXCA B cocea-
HWX paioHax.

Bo BTopo# yactu paGotel (rn. V1) paccmaTpuBaloTCA HEKOTOPBIE 3aKOHOMEPHOCTH CTpoe-
HUA APEBHUX BYNKAHOreHHO-0CaA0YHbIX TONLWL HE NpuMepe Boxyabepackoin Tonww, benecosa-
TOW ¥ CUCMAHCKOW CBUT ApMeHuu. B Held pewaeTcA y)xke o6paTHan 3apjaya: Ha OCHOBE u3yue-
HWA PaspesoB APeBHUX TOMUL C MCMONbL30BaHMEM pPe3ynsLTaToB UCCNeAOBaHWA COBPEMEHHbIX
W FONOUEHOBBIX OTOXKEHUA BLIACHAIOTCA naneoreorpadinyeckune YCnaosuA 1 3aKOHOMEPHOC-
™ cdopMupoBaHuMA 3Tux Tonw, B paborte WMPOKO MCNONb3YHOTCA TaKke nuTepaTypHbie
AaHHblE NO APYIUM pPervoHam.

B rnpouecce wccnefoBaHMi MOCTOAHHYK MOMOUWbL W MNOAAEPXKKY OKasbiBanu asTopy
10.A. NaepywwuH, A.P. FentHep, E.B. WaHuep. Mpu pabote Hag pyKonuceio U B 06CyKAEHUM
4acTM Marepuana UeHHbIE COBeTbl U 3amMeyaHuA Bbinu BbICKa3aHbl YNEHOM-KOPPEeCNOHAEH-
Tom AH CCCP [1.1M. Tumodheessim. Mo oTaenbHLIM BOMpoCoM aBTOP NONb30BANCA KOHCYMb-
TAUMAMU COTPYAHMKOB nabopaTopun NUTONOrMKA U FEOXUMUA HOBEWLLIMX OTNOMEHWA U ApY-
rux naGopatopwin TMH AH CCCP: B.H. Pazaymosoi, A.Il". YepHAxosckoro, A A. Jasapenko,
B.A. Caxaposa, T.H. Coxkonosoii, B.W. Boposuukoii, H0.K, Mlony6eea, B.A. AnekcaHapoBon,
N.4. Cynepxuukoro, B.W. Boponura, T.B. [onmartoBa. lNpw npoeegedun nonessix pabot
HoNbLIYID NOMOWb OKa3sbiBanu coTpyAHWkn WHctutyta BynkaHonoruw ABHL, AH CCCP
1.B. Menexecues, O.A, Bpaituesa, T.C. Kpaesan, B.B. MoHomapesa, B.0. KupbAHoB
COTPYAHMKKU WHeTuTyTa reonormveckux Hayk AH ApmCCP A A, Caponan, P.A. Manaanan.
B odopmnenunn paGoter nomoranu WM. MNoctuHononsckan, C.I. PozaHoea.Bcem 3Tum To-
BapuLLaM aBTOP Bblpa)kaeT rny6oky 6narofapHocT..




FNABA NEPBAA

MWUHEPANOro-NETPONrPAGUYECKHUIA COCTAB
MUPOKNACTUKU BA3ANLTOBLIX U AHAE3UTOBLIX BYNKAHOB

¥ NOAHOMWIA AEMCTBYIOLWMWX BYNKAHOB U B NPUMEraloLiMx AenpeccuAx HapAAY C BYNKaHUTaMK
Ype3BkI4aiiHO LUMPOKA pa3BUTLI OTNOXEHMA, oBpasyiolunecA 3a CHeT NepeoTNOXKeHWA U M3Menb-
YEHWA PbIXNbIX NPOAYKTOB W3BEPXXEHWI 3K30TeHHbIMU npoueccamu, Mo3aTomy U cywecTeyer
P‘BDﬁXDAMMDCTb AETAaNbLHOTO W3Y4YeHWR MCXDAHO\‘:‘I NMUPOKNAacTUKKU, BbIACHEHWA W YTOYHEHWA
KPWTEPUWEE ee AUarHOCTUKW B nNepeoTnomeHHoM coctomHuu [[soueHuase, Xsopoea,
1970; v ap.].

OCHOBHBLIE KOMMOHEHTLI MAPOKNACTUKH
W NPUHLWNDLI EE CUCTEMATUIALUMM

B HacToAuweW paboTe MCNONb3yeTCA HOMEHKNaTypa, Npeano)eHHaA KOMWCCUeW NO Knaccu-
hMKauMM U HOMeHKNaType BynkKaHoreHHeix nopog [Knaccugukauma. .., 1970; Manees,
1980, 1982; v ap.]. B 4acTHOCTM, NOA NUPOKNACTUKOW NOHWMAEETCA BECk BYIKAHOKNAcTUYec-
Kuit MaTepwan, BbIHOCUMbIM U3BEPKEHWAMM, BKIIIOYAR NEPEHOCUMBIA NO BO3AYXY, OTNOXKEHWA
NUPOK NACTUYECKUX NOTOKOB U HANPABNEeHHLIX B3PLIBOB,

CyWwecTByIT TPU OCHOBHbLIX HaMNpaBneHUA Pa3feneHuA W CUcTeMaTu3auMu KOMMOHEHTOB
MUPOKNACTUKK: No NeTporpaduyeckumM TUMam, Mo NPoOUCXOXKABHMIO 06N10MOYHOro MaTepuyana
u no Tunam ussepxeHui. Mo neTporpagumyeckum ocobeHHocTAM 06LIYHO pa3nuyaloT TpU Oc-
HOBHBIX TUMa (hparMeHTOB: BUTPOKNACTbl, KPUCTANNOKNAcTel U NMToKnacTsl, OaHaKo cpaBHu-
TENbHO PeaKo KaKoW-NMB0 KOHKPETHbIA NMUPOKNACTUYECKUA MaTepuan NONHOCTLIO NpeacTas-
neH OAHWM W3 3TMX TMNOB thparMeHTOB, OBbLIYHO OH COCTOWMT M3 YacTUL BCeX Tpex TWUMoB B
pasnuyHelix nponopunAx. Kpome Toro, mopdonoruyecke ocobeHHOCTM, CTENeHb packpucTan-
NU3auMKM M NOPUCTOCTA YacTui CTEKNa, NaB BecbMa pasHoobpa3smbl. Moatomy HepeaKo Bbije-
nAT Gonbllee KonwdectBo diparmenvos [Walker, 1971; Heiken, 1972, 1974; w ap.]. Mo
NPOUCXOMKAEHWIO 06bIYHO BblAENAKTCA 0BNOMKW KOBEHMNbHLIE, CAYYaWHbIE WK AKUECCOPHbIe
W yyxabie [Wentworth, Williams, 1932], unu oBeHurbHbIe, pe3ypreHTHbIe U annoTUreHHble
[Mysnuknin, 1971] . OHu o6paszyloTcA Npu ApobneHun 3KCNNO3IUAMK CBEXel Nasbl, NMPOKNac-
TUKW W nae, cnarawlux ByNKaH, W Nopoa HeBynKaHW4Yeckoro npoucxoxaeHua. Mpu atom
W3BECTHO, YTO YacTo He YAaeTCA pasnuyuTe B NOpPoAe NepBble ABa TUNA 0BNOMKOB, NOCKONLKY
MpKU 3KCNNO3MBHOM ApoBneHMn KaK CBEXEro pacnnaga, Tak M NOPoA, Cnaratowmx nocTponKy,
o6paszyeTcA MHOTO BECbMa CXOAHBIX YacTul.

W3BeCTHO, 4TO XapaKTepHbie 4ePThl NMUPOKNACTUKK ONPEAENAOTCA MHOXECTBOM (haKTOpoB:
AUHAMWKOW IKCNNO3UBHOW ABATENBHOCTM W CBOWCTBAMWM UCXOAHOro Pacnnaea, ero razoHackl-
LWEHHOCTBI, BA3KOCTbLIO, CTEMNEHbLI0 pacKpucTannusauuu u 1.4, B ceAsu ¢ aTum MHorve paboTet
I'IDCBFIL_I.I.&HbI BbIABNEHWO CBA3W TaKUX 4YepT NMUPOKNacCTUKH c BaXHEULLIMMKU TUNaMK nipepxe-
Hui  [Bnopaseu,1962; lNyweHko, 1965; WupuHaH, Kapanetan, 1970; Manees, 1977, 1980,
1982; KypaneHko, 1980 a; Tomasson, 1967; Walker, 1971; Heiken, 1972, 1974; Walker,
Croasdale, 1972; v ap.].

AnA uenei HacToALWed paboTbl TakK)Ke 0Ka3anoch OYEHb BaXKHbIM BbIABMIEHWE YCTOMYUBBIX
ECTECTBEHHbIX acCOUMauWMi NUPOKNACTUNECKMX NOPOA WM UX AMarHOCTUYECKMX MPU3HAKOB.
3710 HeOBXOAUMO ANA BLIACHEHWUA W3MEHEHWA COCTaBa OCHOBHbLIX TPYNN NUPOKNACTUKYK NpW
WX NEPEOTNOMEHUN IKIOTEHHBIMU NPOUECCAMU, YTO BAaXHO ANA BbIABNEHWA 3aKOHOMEpHOC-
Teil BEUWEeCTBEHHOrO COCTaBa OTNOXEHWA B PadoHaXx, NPUNEralwmnx K BYNKAHWYECKWUM UEHT-
pam. lMonyyeHHble TakuM o6pasoM AMarHOCTUYECKWE NPU3HAKKM OCHOBHLIX rpynn nupoknac-
TUKW MOXHO WCNONL30BaTh ANA BOCCTAHOBMEHWA OCOOEHHOCTEN ApeBHeW BynKaHuWYeckoM
AEATEeNLHOCTU Ha OCHOBE M3Y4YeHWA KakK NUPOKNACTUMECKMX HAKOMMEHUW, TaK U pa3nuyHbIX
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NPoAYKTOB Mx nepeoTnoxenun, Moatomy aBTop noneiTancA 0606WHMTL UMEIOLLWECA K HAcTOA-
weMy BpeMeHK AaHHble Ha OCHOBE NWYHLIX MccnegosaHuin, C aTtol uensio Gbinv aeTansHO Uay-
YeHbl NPOAYKTLI UCTOPUYECKUX W3BEPXKEHWA MHormx Bynkados Kamuatku: Kniouesckoro,
TonBauyuka, BeavimAHHOro, Wusenyua, Knaumena, Asauu, KapeimMckoro u ap. BelrcHAnocs
cTpoeHMe w OCOBEeHHOCTM pacnpegenceHUA Ha NNOWaAW NUPOKNACTUYECKUX HAKOMNNEHUNA,
MX rpaHynoMeTpuyeckuidl U MUHepanoro-neTporpaduyecknit coctas, hopma obnoMkoe u 1.0,
Nony4eHHsie TakumM 0B6pa3zomM CPaBHUTENbHbIE AaHHbLIE WCMONL30BANWUCE MPU U3Y4YEHUK FONO-
UEHOBbIX NOYBEHHO-NMMPOKNACTUYECKUX 4e€XNOB U rpy6ooBNOMOYHBIX OTNOXEHUA 3TUX BYnKa-
HOB, @ TaK)Xe B AanbHeilueM NpU U3YYeHWU NPOAYKTOB NepeoTNoXeHUA NUMPOKNacTUYecKoro
martepuana y ux NoaHOXuUIA K NMo nepucdepun,

31K MccnefoBaHUA WM aHanMa NUTEPaTypPHbIX AaHHbLIX NO3BONUNW BbIABUTE YETKYIO CBA3b
BaXXHEALWMX NPUSHAKOB NUPOKNACTUKKM HE TOMbKO C COCTABOM W3BEpraemoro pacnnasa, Ho
U C TUNaMK W3BEPXKEHUW U TUNamu BynkaHoe (cm. Taén. 2) . Mo cocTaBy MCXOAHOrO pacnnaea
NAPOKNAcTUYECKWIA MaTepwan pasgeneH Ha aBe rpynnbi: 6aszanbTOBLIA, aHAe3anTo-6asansTo-
BbIA W aHAe3nTOoBBIA. MpoayK Tl U3BEPXKEHWI AALMTOBbLIX M NUNAapPUTOBLIX BynKaHoB B paboTe
HE paccMaTpuBaloTCA, BbigenmioTCA 4eTeipe TUMa MUPOKNECTUKK, OTBENaIOULIME BaXHeHLNM
TMNaM W3BEPXKEHWIA: raBalcKoMy, CTPOMBONMAHCKOMY, ByJIKAHCKOMY W HanpaBfeHHbIM
B3pPbiBaMm. . HaKOHELI., BblAENEHbLI YeTbipe eCTeCTBEeHHbIE accoyunaunu nUpoKnacTuyecKoro Ma-
Tepuana, obpa3youlerocA nNpu W3BEepPXKEHWAX OCHOBHLIX TUNOB BYNKAHOB, pasfWyHbIX MO
xapaxkTepy npeofGnanatoliein AGATENBHOCTU: WWTOBbLIX BYNKaHOB, CTPATOBY/IKAHOB, BYNKaHU-
YECKMX KYMNOMOE W Kanbaep. Y KaXAoro U3 HUX NUPOKNAcTUKa pasHblX TUNOB W3BEPXEHWH
uMeeT pAaa o6LWKMX NPU3HAKOB, U, HaoBopoT, NPOAYKTEI OAHOIO U TOFO Xe TUNa NaBepXKeHUA
Yy pa3sHbiX TUNOB BYNKaHOB WMENT CYLWECTBEHHbIE pasnuuvA. B cBA3u ¢ atum Heobxoaumo
OTMETUTL cnegytoLuee,

W3secTHO, 4TO BYNKaHbl Ype3BelNaitHO pa3HoobpasHbl, U KaxAbli U3 HUX UMEET HENOBTO-
puMmbie ocobeHHocTW. [leTansHei 0630p ux Knaceudmkauuin naH B moHorpadvum W.B. Jly-
anykoro [1971]. Cpeau scero pasHoobpasvA BYNKAaHOB Mo 0COGEHHOCTAM CTPOEHWMA W fe-
ATENbHOCTW HaubBonee 4acTo BbLIAENAIOT WMWTOBbIE BYNKaHbl, CTPaTOBYNKaHbl, BYnKaHu4ec-
KWe Kynonel M Kanbgepbl. WnToBbIe ByNKaHbl N0 NPOMCXOXKAEHWHD CYLWLECTBEHHO 3dy3me-
Hble, OBUNbHLIE W3NWAHWA XUAKWX NaB CONPOBOXKAAKTCA Y HUX 3KCNNO3MAMMW raBaickoro,
CTDOMGOHVIBHCKOI’O “ BYNKAHCKOro TWNOB, KOTOPbLIE B UENOM AaKOT ropasfao MeHbLuwe
06beMbl NMMPOKNACTMKKU N0 CpaBHeHWIO ¢ oBbemamu nae. CTpaToBynkaHsl, HaobopoT, hopmu-
PYIOTCR B 3HA4YMTeNbHOW MEpe B pe3ynbTaTe 3IKCNNO3WBHOW AEATENbHOCTM BYNKAaHCKOro,
cTPpoMBONMBHCKOr0 M, PeXxe, raBaickoro TMNoB. [10 NPOMCXOXKAEHMIO WX MOXHO Ha3BaTb
3dhhy3MBHO-IKCNNO3UBHLIMWA ByNKaHaMu. JKCTpyauu y HuX obpasyloTCA CPaBHUTENbHO pea-
KO ¥ NperMyLecTBeHHo HeBonNLWOoro pasmepa. ¥ KpynHeiX, ANUTENLHO Pa3BUBAIOUWMUXCA Ky-
NONOB 3KCTPY3WBHAA AEATENbHOCTb OBGLIYHO COMETAETCA M 3aKOHOMEPHO YepeAyeTcA C MOLL-
HBIMK 3KCMO3MBHLIMK M3BEMKEHMAMKU BYKAHCKOrQ TWMa, HarpasneHHbIMK B3pPbiBamMu.
Mo3aToMy reHeTWYECKW TaKve BYNKaHbl, W3BEPralolWMe OYeHb BA3SKWUW W ra3oHachiWEeHHbI
pacnnas, ABNAIOTCA 3KCTPY3WBHO-3KcnnosueHeimu, OBpazoBaHne KanbAep CONPOBOXAAeTCA
Hanbonee rpaHAMO3HLIMKA 3KCNAO3MBHLIMW WM3BEPKEHMAMM NNWHWAHCKOro Tuna (Kane-
aepoobpasyowmmu) .

B npuvpose mexay 3TMMW OCHOBHbIMM TWMNamMKM BYNKaHOB CYLLECTBYIOT NOCTENEeHHbIE
nepexopbl. B pazpesax KpynHbiX BYNKaHOB W BYNKaHU4ECKMX LUEHTPOB 0BbIYHO BCTPEYaloTCA
HECKONLKO TUNOB BYNKaHOB, OTPaXalowyX 38K OHOMEPHYO 3BONKOLMIO XapaKTepa By NKaHW3-
ma. OH MOMET Ha4aTbCA WM3NMAHMAMU XKUAKUX BazanbToBLIX Naé U GOPMUPOBAHUEM LLUTO-
BOro ByNKaHa, Ha KOTOPOM B AanbHeiem MoXeT 06pasoBsIBaTsCA TUIIMYHEIN CTPaTOBYNKaH,
a 3aTeM W CepWA KPYMHbIX 3KCTPY3UBHbIX Kynonos. Hanpumep, Ha NepebiX 3Tanax Bynka-
Hot Wrsenyy, BessiMAHHBIA OPMUPOBANMCh KaK TUMHYHbIE CTPATOBYNKaHbI. 3aTtem, BNAOTe
[0 HacTOALEro BPEMEHW, OHW CTanu W3BEPraThCA KaK 3KCTpy3WBHbIe annapartel. B anutensHo
PasBMBAKOWMXCA BYNKaHWYECKUMX UEHTpax nopobHbie coveTaHWA MOryT NOBTOPATLCA B pas-
pe3ax HEeOAHOKPAaTHO, OTPa)@A KPYNHYK UMKAWMHOCTb BynkaHwama. [Npu 3ToM B pasHbix
BYNKAHWYECKMUX 30HaX B TAKMX NOCTPOWKax 06beM BYNKAHWMTOB PasHOro COCTaBa CyLWecTBeH-
HO Pa3NU4eH.

Ona ynobcTea W3anoXeHWA Marepuan paccMaTpUMBAETCA NO TUMam WU3BEXKEeHWH, HauMHaA
OT raBaiCKoro, 3ateM CTPOMBONWMAHCKOro, BYNKAaHCKOr0, HanpaerneHHblX B3pbiBOB. TakaaA
nocneaoBaTensHOCTL BbiBpaHa B CBA3W C TEM, YTO OHa OTpakaeT Haubonee TUNWYHYIO nocne-
AOBaTeNnLHOCTL CMEHLI Npeobnafatowero xapaKTepa AeATeNsHOCTH.
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NUPOKINACTUKA W3BEPXEHWA FABARCKOro TUNA

K 3atomy TWny W3BepeHWA OTHOCATCA M3NMAHUA O4EHb KMAKOrO W FOPAYEro pacnnasa,
coAepawero HeboNbWOE KONUYECTBO rasoB, KOTOPble OTAENAKTCA AOCTATOYMHO CMOKOWHO,
6e3 cunbHbIX B3pPbIBHbIX ABNeHWn. OBpasyeTcA oYeHb Mano NUPOKNACTUKKM U pacnpocTpaHA-
eTCA OHa He fAanee NepeblX KUNOMETPOB OT UEHTPa u3BepxeHWA. Knaccuyeckumu ABNAKOTCA
M3BEPXEHWA WMTOBbLIX BynkaHoe [apalickux octposoB [Jaggar, 1910, 1947; Macdonald,
1952; Macdonald, Abbott, 1970; u ap.]. Bo MHOrom cxoaHbl W3BepxeHWA Bynkawa Hu-
paroHro B Adpuke [Tazieff, 1949], Bynkavoe Wcnanamm [Thorarinsson, 1967; Bullard,
1963; u ap.], Nnockoro Tonbaunka Ha Kamyatke [Kynakos, 1934; Bnopaseu, 1940; Muiin,
1946a, B; depotoe v ap., 1978; v ap.].

Mopdconorua vactuy NUPOKNACTUKKM W3BEPXKEHWIA 3TOro TMna onpeaesrAeTcA ocobeHHoc-
TAMW MX ABWXKEHMA NPW IKCNNO3MAX, CONPOTUBNEHMEM BO3AYXa M CUNaMK NMOBEPXHOCTHOMO
HaTAXeHuA. Bombel W nanunnu UMeroT pasHoobpasHyo hopMy — M3OMETPUYHYIO, LLAPOBYHD,
3NAUNCOMAANBHYID, MPYLUEBUAHYIO, NeHTOBUMAHYIO W T.4. [Wentworth, 1938: w ap.]. BHew-
HAA WX 4acTb 06GbIYHO BOnee NNOTHaA U NOKPbITA TOHKOW CTEKNOBAaTOW KOPKOW 3aKankwu.
Mennbl COCTOAT W3 NPaBWNbHLIX KanneBUAHbIX, LWAPOBMAHBLIX, HUTEBUAHLIX (hparMeHTOB W
06M10MKOB NPO3payHoro cTekna, Cogepyawlero peaAKue BKpanneHHUKW 1 MUKponuTel. B crek-
ne NpUCYTCTBYIOT PeAKue npaBunbHbie rasoBbie nopsl. MoBepxHOCTL YacTUU O6bIYHO rnaj-
kan, dmousansHan [Heiken, 1972, 1974].

Bonee BA3KWIA U ra3oHackliWeHHbIW pacnnae obpasyeT naBoBble NOTOKKU KaK ¢ BONHUCTOM,
TaKk M ¢ NnocKo-rnbi6oeoit, rneibosoi nosepxHocTelo, HanpumMep y lxHoro npopeiBa Ton-
b6aunka (1975—1976 rr.) . ConpoBoxxaaroume U3NUAHKE 3IKCNNO3MW Gonee MOLLHbIE, UMEIOT
YepTbl, CBOWCTBEHHbIE W CTpomBonUaHcKoMy Tuny wuasepxkeHwit. O6pasyloTcA durypHsie,
KOMKOBaTbIE, CUNbHO NopucTele Gom6bl, wnaxkoesle nanunnu. Mopbl B HUX 06bIYHO npa-
BWnbHbie, OBanbHble. flanunnu COCTOAT M3 MPO3paYHOro, 3eNeHOBATO-KOPWUYHEBOro CTeKna
(n = 1,675—1,680), B KOTOpOE norpyxeHsl BKpanneHHuku (ao 10—15%), pexxe Mukpo-
NUTLlI MnarvokKnasa, onuBWHa, NUpPoKceHsl. B Bonee KpynHbIX NanMnnAx NORBNAETCA TOH-
YaiLUWIA BOMNOK MMKPOHONWUTOB, KPUCTaNNUToB. Bo BHyTpeHHUX yacTAX 6oM6 Mx BbiaeneHUA
cTofb 06MNbHbI, YTO OCHOBHAA ‘Macca CTAHOBWTCA NONynpo3pa4yHol M HenpospayHoin (Taxu-
nuToBOM) . BynkaHuyeckne nennsl COCTOAT U3 HENPaBUNbHLIX KAaNnNeBUAHbLIX, KNOYKOBAaThIX,
YANMHEHHBIX 4aCTUL NOPUCTOrO NPO3pPa4yHoOro cTeKna ¢ rnagkon novaansHon NOBEPXHOCTLIO
u ux o6nomkoe [ByaHuukos, 1979; ByaHukoe u ap., 1979]. CxoaHblit 06AMK MMEET NWPO-
KNacTMKa HEKOTOPbIX LWNAaKOBbIX KOHYCOB BynkaHa Mnockoro Ton6aumka [CupuH, 1968],
a TaKKe Nennbl MW WNaKu M3 NOYBEHHO-NMpPOKNAacTudeckoro 4Yexna Ton6GayuHckoro aona.
[MoHomapeea, 1982] .

NMUPOKIIACTUKA W3BEPXKEHWA CTPOMBONMAHCKOIO TUNA

K 3aToMy TWNy OTHOCATCA M3BePKEHWA pacnnasa, obnafarwero No CPaBHEHWIO C raBalCKMUM
TANOM 3HauMTeENbHO Bonee BbICOKMM COAEPXKAHMEM rasoB M BbICOKOW BA3KOCTbIO, KOTOPAaA
06bACHAETCA, BEPOATHO, HECKONbKO MEHbLUeA TemrepaTypoil pacnnasa W 4acTo BbICOKWM
coAepXKaHueM B HeM KpucTannuyeckoit assl (ot nepssix go 30—60%) . Mpu ero M3NMAHMAX
obpasyloTcA rnbiGoBble, WNaKoBo-rnbiboBLIe NaBoBble NOTOKW. VI3NMAHMA conposoxaa-
IOTCA 06bIYHO MOWHLIM NaBOBbLIM (HOHTAHMPOBAHWEM U 3KCNNO3MAMK C BbIGPOCOM pacKa-
NEeHHOW NUPOKNAcTUKKM B Buae 60MB, WNAKOB W nNanunnei ¢ NpPUMechbid BYNKaHWYECKOro
necka. PopMUpYHOTCA KPYMHbIE LWNAKOBbIE KOHYCbl U ONOACKLIBAKOLWMWE UX FOPU3OHTLI Nanun-
nen, BbIKAMHWUBAIOLWMECA Ha NPOTAXKEHWW NepBbiX Kunomertpos. [Mpocnow nennos npocne-
KUBAKOTCA B paspesax Ha paccroAHun 10, pexe 30 km u Gonee. M3BepkeHUA 3TOro Twuna
HauBonee xapakTepHbl AnA 6a3zanbTOBLIX W OTHAaCTU aHAE3UTOBLIX CTpaTtoBynkaHoe. [pume-
pamu ABNAIOTCA u3sepxeHwAa Crtpombonu [Nywnukuin, 1871], noBGouHsix NpopsIBOB BYN-
kaHa Knwouyesckoro — Buniokan 8 1938 r. [Haboko, 19476], 06uneittoro 8 1945 r. [Muiin,
1956] v mHOrux apyrux synkanoe [JTyuaukwia, 1971; v gp.].

PaccmMoTpMM cocCTag TUNUYHON NUPOKNATUKK npopeiBa Bunwokail. Bombel 06bivHO He-
NpaBuneHbIE, KOMKOBATbIE, LWINAKOBble, CUNLHO nopucteie (tabn. |, 1, 2). OHu cocToAT
W3 HENpO3pavHoil, NONYNPO3PaYHOA OCHOBHOW MAacChl C MUKPOHONUTOBOW, KPUCTaNNIMTOBON
CTPYKTYpOW ¥ 0BunbHbIX BKpanneHHukoe (35-40%), peakux mukponutoB. Jlanunnn knoy-
KOBATble, CMMLHO MOPUCThIE, 38MeHOBATO-YepHOro uBeTta. COCTOAT W3 NPO3PayHOro 3eneHo-
BaTto-KopuyHeBoro ctekna (n = 1,566+1,558) , HackiuweHHoro BKpanneHHMKaM1 nnarmoknasa,
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NUPOKCEHOB, ONWBUHA, Gonee peAKUMW MUKPONUTaMu, U, B Haubonee KpynHbix nNanvnnax,
TOHKWM BOWNOKOM MuKponuTos (raén.l ,3-6).

BynKaHW4ecKuiA nenen npucyTcTBYeT B HeBonblUOM KOnuWYecTBe W COCTOUT M3 pasHo-
06pa3HbIX KNOYKOBATLIX, PEXE HenpaBunbHbiX (UIrypHbiX, KannesuAHeiX GparMeHToB W
OCKOMNKOB MPO3paYyHoro, CUBLHO MOPUCTOro CTEKNA, HAChIWEHHOro, Kak 1u nanunnu, BKpan-
neHHMKamu u Gonee peakumu mukponutamu (tabn. Il) . NoBepxHOCTb YacTUL O4EHb HEPOB-
Ham, dnonaansHan. OcTpble yrnbl M rPaHK BCTPEYarTCA NWLWb Y OCKONKOB. B u3onuposax-
Hom (6ez crekna) Buae KpucTannsl npucyTcTeyioT peako, ao 10—15% B MenkonecyaHbix
W aneBpuMTOBbIX (hpakumAX. B OTAenbHLIX YACTAX paspe3a MUMPOKNACTUYECKUX HAaKOMNeHWi
npopbiea Buniokaik NoOABNAGTCA NPUMECh YrnoBaTelX, OCTPOYronbHbix 06noMKoB nony-
Npo3payHblX, HENPO3PaYHbIX WNnakoe, MHOrfa OKUCNEHHbLIX. 310 CBUAETENLCTBYET YXe O BO3-
PacTaHui CUNbl IKCNNO3NIA, ENU3KUX K MepPexoAHOMY, BYNIKaHCKO-CTPOMBoNMaHCKOMY Tuny.

CxoaHble YepTel umeeT nupoknacTuka HGuneHoro npopsiea KnioueBckoro synkaxa
(1945 r.) , HekoTOpble NOpPUMK NUpoKnacTuky npopsiga Muiana (1956 r.) , KxHoro npopbiBa
Ton6awka (1975—1976 rr.), BynkaHa lNaceina (Iesatemana, nasepkeHnnA 1968 r.) [Stoi-
ber, Rose, 1970; Heiken, 1974] u ap.

NaeoBble noTokW npopbiBoB Buniokan, H6uMneiHoro M ApPYrvx NpoOTArWBAalOTCA A0
10—-15 kM. VX BeEpXHWE M HMXKHME 4acTWM COCTOAT M3 LWNAKOBOW W WNaKkoBo-rnNbI6oBOW, Mec-
TaMu OKWMCNEHHOW nasel, cocTasnAowen 30—40% [Manees, Bange-Kupkos, 1973]. Crenexs
packpwucTannuaauuu naebl B pasnuy4HblX YacTAX NOTOKA cMNbHO KonebnercA, Npu aTom Beerpa
XapaKTepHO BLICOKOE COAep)KaHue BKpannewHukos opHoi (30—60%) nnBo Heckonbiux
reHepaumii. B noBepxHOCTHLIX, WNAaKOBO-rNbIGOBLIX 4acTAX NOTOKOB OCHOBHaA Macca Co-
AEPXUT HENPaBuNbHbIE ra30Bblé NOPbl, MEHbLUE PacKpUCTannn3oBaHa, NoNynpo3pavHa,
HeNpo3pavyHa, TaK KaK HacblueHa KpUCTannutamm, MUK poHoOnnTamMm, MenKMmMmn MMKponuTamm,
WMeeT ruanonuNUTOBYI0 CTPYKTYpY, BeCbMa CXOAHYK CO CTPYKTYPOM OCHOBHOW MaccChl
Bom6. Bnvke K BHYTpeHHWM, Bonee NNOTHLIM YacTAM NOTOKOB CTENeHb KPUCTannuYHOCTU
BO3pacTaeT; 3p4ech npeobnapaldT MWKPONWTOBLIE, WMHTEPCEPTanbHbleé CTPYKTYPbl OCHOB-
How maccel. OBLLEA cTeneHs KpUcTannuuHocTu aocturaetr 80—90% w Gonee. B mecrax 3Ha-
YMTENbHOW MowHoCTH (A0 5 M 1 Bonee) naBa NPaKTHUHECKKW UENMKOM pacKpucTannuiosBaHa,
COCTOMT M3 3aMeTHO Bonee KpPyNHbIX BKpanneHHWKoB U MukponuToB. Menk4aiiine vHTep-
CTULMM MEXAY HUMU BbiNonHeHsl GecuseTHeiM, ByposaTeim ctexknom (n = 1,500+1,520).

NaBoBble NOTOKW W CKOMMNEHWA MNUPOKNACTUKW 06bIYHO B PasHOW cTeNeHW OKUCMEHbI
W umetoT BypoBaTtble, KpacHoBaTkle OTTeHKW. Mpouecc oKUcNeHWA NPOUCXOAUT NPU OCTbIBa-
HUM W3BEpPrilIerocA pacnnaea WM BbIPAXXABTCA NpeX/Ae BCEro B OKWUCNEHWM ABYXBaNeHT-
HOro »enesa B TpexBaneéHTHOE, 4YTO COMpoBOXAaeTcA o6pa3oBaHWMEM TOHYAaWLWMWX BblAene-
HUiA rematuta. OKUCNEHWe NMPOMCXOAWT rnaBHbIM 06pa3oM noa AEWCTBMEM KUCNOpoAa BO3-
ayxa. B npouecce BOBNEKAaeTCA *eneso, COAepXalieecA KaKk B CTEKIe, TaK 1 B xenesocoaep-
Kalmnx MUHepanax, npexae scero B onueuHe [Muin, 1956; v ap.] .

WHTEHCUBHOCTE OKWCNEHWA BECbMAa HepaBHOMEPHAa W CBA3aHa CO CTeNeHbld WU3MeNbYeHWA
rnopoabl, eeé NPOHULAEEMOCTM, NONOXEHWA B TONLWIE BYNKAHOreHHbIX HakonneHnuin. Ha nosepx-
HOCTW NaBOBbIX NOTOKOB CKOMNMEHWA NUPOKNACTUKW OKMCNEHbl MWHMMaNbHO, UMEKT TOH-
YavlKne OKWCHbIE NneHKW, obycnoBnuBalowme BypoBaTbie oTTeHKW. [0pa3no cunbHee oKuc-
neHa NaBoOKNAacTUKa B MOLWHbIX CKOMMNEHWAX Ha NOBEPXHOCTW W B NOAOLWBE NABOBLIX MNOTO-
KOB, MeXAy NaBOBbIMW EAUHWULAMM, @ TaKXKe NUMPOKNAacTUKa BO BHYTPEHHUX 4acTAX Lunako-
BbiX KOHYCOB. 3A6Ch MOPOALI MMEHOT OYPbii, BULWHEBLINA, KPacHBIA LBETE 1 HEPeAKO OKWUCMEHBI
no4TH nonHocTbio. ONUBMH 4acTo NpeBpalleH B arperaTt TPyAHOONPeAenMMbiX MWHepanos.
OuesnaHo, 3To obycnosneHo Gonee MeaneHHbIM OCThIBaAHMEM 06NOMKOB, WX BbICOKOW YAEb-
HOW MOBEPXHOCTLID U AOCTYNOM BO3AyXd, o6GecneynBalOlMMK 3HEPrUYHOE TeyeHwe peax-
umn. Mpoueccsl OKWMCNEHUA MOFYT BbiTh CTONL WHTEHCUMBHBLIMM, YTO B pAAe cnyvaee Gbino
OTMEYEHO BTOPMYHOE pPa3orpeBaHWe MaTepuana o KpacHoro kanenma [MNuiin, 1956; Haboko,
1959; Kupcanos u ap., 1970; CkonotHes, 1982; v gp.].

B Mectax o0coBEHHO 3HAYMTENbHBIX CKOMMNEHWIA packaneHHoW BYNKAHOKNACTWKW Npu
poctyne Bnaru o6pasyloTcA BTOpWYHbIe hymaponel, B6nU3M KOTOPBIX MOpPOAbl 0coBGEHHO
WHTEHCUBHO pa3noxkeHbl. MNoABNAETCA KoMNNeKc pasHoobpa3sHbiX (hyMaponbHbiX MUHEPanoB,
4aCTUYHO 3amelarwwmx nopoay, BblAeneHvA amopdHOro antMOKPEeMHWUCTOro BewlecTsa
[HaBoko, 1959; Cepacmmosa, 1979; Ckonothes, 1982; v ap.].



NMUPOKNACTUKA W3BEPKEHWA BYNKAHCKOTO TWUNA

W3BepxeHWA 3TOro TUNa XapakTepu3YHTCA 3KCNNO3MBHOW AEATENBHOCTLIO, NOPOXKAAIOLWEN
MOLLHbIE NENMoBLIE TYYM, PACNPOCTPAaHAIOLMECA Ha MHOMMEe AECATKM W HEPEAKO COTHWU KMAo-
metpos. OHW NPOABNAKTCA ¥ BYnKaHoB nbOro Tunaw coctasa, HO HauBonee BaXHyH pone
urpawT 8 hopMupoBaHun 3ghdy3nBHO-3KCNNO3WBHLIX CTPAaTOBYNKaHOB. MimMewwmecA MHOro-
YACNEHHblE NUTEpaTypHble AaHHbIE NOKa3blBaKT, YTO B AGATENHOCTM MHOMMX 3TUX BynKa-
Hoe — Besyeua [Bullard, 1963; Putman, 1964]. Kmwouesckoro [Kynakos, 1934; Bno-
pasey, 1940; Mednitnos, 1947; Haboko, 1947a; Muian, 1956, 1958; [yuwexko, 1965;
Kupcavos v ap., 1973; u ap.], Kapeimckoro [WeaHor, 1966, 1969, 1970; u ap.], Asaun
[Muian, 19466, 1953] w aApyrux — B UCTOPU4YECKOE BPeMA OBHapy)KMBaeTCA APKO Bblpa-
MeHHaA uMKnMyHocTb. OHa NPOABNAETCA B AOCTATOYHO 3aKOHOMEPHOM 4YepeaoBaHuW Kpart-
KWX, HO KaTacTpoMyeckux NapoKcU3ManbHbIX W3BEPKEHWA W ANUTENbHLIX NEPUOAOB OT-
HOCUTENLHOTO MOKOA C BYNKAHWYECKUMW W3BEPXEHUAMM ropasao MeHslen cunsl. Mpu
obwemM CXOACTBE MeXaHW3Ma W3BEpPMEHWW XapaKTepHble MPU3HAKKU MX MNUPOKNACTUKK y
BYNKaHOB PasHbiX TUNOB CYLIECTBEHHO Pa3nuyaloTCA.

BazansToBble synkaubl. [lpumepom ABMARETCA NUPOKNACTUKA W3IBEMKEHUA XOPOLWO W3Y-
yeHHoro BynkaHa Kniwouesckoro. B ero aeAtensHocTk HabniopaeTcA 4yepefOBaHWe ABNEHWUA
pazHoo6pa3zHoi cunbl: OT HeBoNbLWKMX razoBbiX W NennoBbiX BbIBPOCOB A0 MOLWHLIX Napo-
KCM3MOB, CUMNbHO PaspylwarwluMx BepwWHY BYNKaHa. AHanus NUTEpaTypHbIX AaHHbIX W
WM3yuYeHUe NUPOKNaCTUKK NOKasanwu, 4To MO COCTaRY W3BEPraeMoro Matepuasna MOXHO Bbife-
NWTL TpW OCHOBHbIE TMNA ABNeHWi: 1) BynKaHCKo-cTpoMBonWMaHCKWE 3KCNNO3vKM, BbiGpa-
CbIBaKOWME CBETALIMECA lOBEHUNBHbIE GoMBbl, WNakKu W nennbi; 2) MoOUiHbIE, NAapPOKCKU3-
ManbHble U3BEPXKEHUA B BMAE 3HEPruyYHbIX rasoBblAyBaHui (no tepmuHonoruu B.U. Muiina) ,
NPEVMYLECTBEHHO OBEHMNLHOrO pacnnasa. C HWMK CBA3aHo ofpa3zoBaHve pacKaneHHbix
NaBUH M MOLUHBIX MENNOBLIX Ty4; 3) pa3znuyHbie NO CUNEe B3PbLIBHbLIE W3BEPXXEeHWA, BbiBpa-
CbIBAOWMWE HApAAY C HOBEHWNbHbIMKM 06NOMKAMM 3HAYMTENbHOE KONUYECTBO NPOAYKTOB
3Kcnno3avBHoro apobneHuA nasosoi Npobku, NOPoOA LWNAKOBO-NABOBOr0 KOHyca, CTEHOK
KpaTepa.

BynkaHcko-cTpoMBonmaHckue 3KCNNo3vM WMMEKT nepexofHsiin xapaktep. OHuM npomcxo-
AVNM B OTAEnbHble Nepuoabl AEATENbLHOCTW NpopbiBoB Buniokaa (1938 r.), K6uneiHoro
(1945 r.), Muiana (1966 r.), npu u3BepXEHWAX BEPLUMHHOrO Kpatepa BynkaHa B 1937 r.
[Mennitnos, 1947; HaGoxo, 1947a), 8 1962 r. [Myuenko, 1965], 8 1966 r. [Kupcaros v
ap., 1970] v ap. OCHOBHbIMW KOMMOHEHTaMK BYNKaHW4YECKWX NMennoB ABAAKTCA: 1) Knoy-
KOBaTble, HENPaBWnbHbIE KanneeugHsle parmMeHTbl NOPUCTOro NPO3pPaYHOro B PasHOW cre-
MeHU OKPALEHHOro CTeKNa, COAePXKALWEero BKpanneHHWKW, peaKMe MUKPONUTLI; OYepTaHuA
4acTWL, MNaBHbIE, NOBEPXHOCTL hNtoMAansHan; 2) YrnoBaThie, OCTPOYTONbHbIE, KNOYKOBaThIE
4acTWMUbI MOPUCTOr0 FYCTPOOKPAaLUEHHOro MpPO3PaYHOro, Monynpo3payHoro CTekna, copep-
*auwero B otnuume oT (7) BblAENEHWA KPUCTanMTOB U MUKpPOHONMTOB; BO MHOrMMX nennax
3TW ABE rpynnel 4acTuy, NMB0 oAHa M3 HUX, NpeobnanalwT; ocTanbHbie NPUCYTCTBYKOT B BUAE
npumecu (B8 cymme ao 50%) ; 3) yrnoeatsbie, OCTPOYTONbHbIE (PpParMeHTL! NEPEropoAoOK ra-
30BbIX NMOP HENPO3Pa4HbiX CTEKO, WNAKOB, HAaCkIWEHHbIX KPUCTannNMTaMn; oHW o6pa3yroTcA
fpW 3Kcnno3ueHom ApobneHnu WnakoBbix Bom6, KpynHeIX nanvnnei; 4) yrnosateie NNoT-
Hbie MONyNpo3payHbie U Henpo3payHsbie 0BNOMKW OCHOBHOW MacChl NaB, KpynHbix Bom6,
HaChIWEHHbIX MWKPONUTAMK, MWKPOHONWTaMW, KPUCTannuTamm; 4acTb (parmentoR (3)
n (4) obbiyHo cnabo okucneHa ¢ noBepxHocTH; 5) yrnoeaTbie, HENpaeunbHbIe, pexe Tab-
AUTHaTble, MAWOMOPMDHbIE KPUCTanNLl NNariokKnasos,  ONWBWMHA, NUpokceHoB (go 10—
20%) .

NopobHOro coctasa nennbl BCTPEYAOTCA B BWAE TOHKMX NPOCNOEEB B NOYBEHHO-NMPOKNAC:
TUYECKOM Yexne y noaHoxuii BynkanoB Kniouesckoro, Tonbauuka, a Takxke ONUcaHe! y Byn-
KaHoe Ceeppa-Herpo (Hukaparya, 1968 r.), 3tHa (WrvanuA, anpens 1971 r.) u ap. [Heiken,
1974].

NMpuMepoM MOWHBIX razoBbIAYBaHWI ABNAETCA NapoKcuamansHoe W3BepxkeHue Knioyesc-
koro 8 1945 r. [Mwian, 1956], Bo BpemMA Kotoporo 3a 15 4 6eina BeiGpoLWIeHa rpoMaaHan
3pYNTUBHAA Tyya HA BbicoTy A0 10 KM, pasHecilan Nennkl Ha MHOrMe AECATKU KMNOMETPOB.
OaHOBpeMEHHO Ha CeBepo-3anafHOM CKNOHe BynKaHa obpasosBanuCb MOLUHbIE pacKaneHHbie
naeuHbl. O6vem uaseprHyToro matepuana B.W. Nuitn ouerun B8 0,5 km>, OTNOXEHWA packa-
neHHeIx nasuH, no B.WU. Muiiny, npeacTaBneHsl MOLHLIMK HECOPTMPOBAHHLIMW HAaKONNEHW-
AMW, COCTOALUMMW W3 pa3HoobBpasHbIX OBNOMKOB: W3OMETPUUHBLIX, OBaNbHbLIX, YrnoBaTbiX
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rnbi6 1 GomB, Ha KOTOPbIX B pe3ynbTaTe ABMIKEHUA NaBuH NOYTU LUENVKOM YHWUYTOXKEHE BCA
XapaKTepHaA NOBepXHOCTHaA CKYnbNTYypa. I'IpomemvTKu MeXxAy HMUMW 3anONHAKT CBeXWe
1 oKucneHHsie 0BROMKW Nas u wnakos, nanunnn, menkosem. b.W. MNuitn cuntan, 4to 8 coc-
TaBe 3TUX HakonneHui 6eino ao 35% craporo, paHee U3BeprHyToro matepuana, abpaanposaH-
HOro naeuHamMu ¢ GopToB M AHa ceBepo-3anafHoOn Wappsl,

Bom6el U3 ceexxer naebl cofepkat okono 30% BkpanneHHWKOB NNaruokKnasa, ONUBUHA,
NUPOKCEHOB, PYAHbIX. CTPYKTYpa OCHOBHOM MacCel MEHAETCA OT MUKPOHONUTOBOW W KpUC-
TannMTOBOW (TaxMnUTOBOM) B NOBEPXHOCTHbIX YacTAX GOMG 40 MUKPONUTOBOW — B UEHT-
pancHbIX. AHanoruyHel coctae umetoT 6ombel 1 wWnaku 6okoBoro NpopbiBa kpatepa Tupa-
Hyc (rabn. 1) v ap.

NManvnnu npeacTasneHsi B OCHOBHOM CUMbHO MOPUCTOW MaBOW C MONYMNPO3PaYHoR u He-
Npo3paYyHold OCHOBHOW MAacCoil, UMELEH MUKPOHONUTOBYID, KPUCTaNAUTOBYIO CTPYKTYPY.
B nennax, no B.W. Muiiny [1956], npeo6nanaloT ocKonku NopucToro ceeTno-6yporo, cBeTno-
seneHoro crekna (n = 1,656), copepyalwero ymepeHHoe KONUYECTBO KPUCTaninToe, MUKpPO-
HONMTOB U MUKPONUTOB (KNWHONUPOKCEHa, ONWBKUHA) ; peXxe BCTPEYaeTCA rycTooKpalieHHoe,
HENpO3payHoe CTeKno, oBNOMKW OCHOBHOW Macchkl cTapbix nae W HeBonblwoe KonuyecTeo
06noMKOB KpUCTannos.

CxofHblit 06K MMeeT NUpoknacTvka kpatepa Tupadyc (1938 r.), wsBepxennii ABaun
e 1945 r. [Mwiin, 19563], eynkana ®yaro 8 1966 v 1974 rr. [Heiken, 1974; Rose et al.,
1978], synkana Anang B 1972 r. [Byanukos, Manees, 1977] u 8 1981 r. [®epoToB ¥ Ap.,
1981, 1982; ®nepos u ap., 1982]; Tata 8 1973 r. [Manees, 19756], CesepHoro npopsisa
Tonbauuka B 1975 r. [®Peporos v ap., 1976; Byanukos u ap., 1978; Manees, Banpe-Kupkos,
1978] w ppyrux BynkaHos. Hanpumep, nupoknactuka CesepHoro npopbiBa Tonbauvka
COCTOMT M3 M3OMETPUYHLIX, KOMKOBaTkix 6o0MB, wnakos, nennoB. YepHeie wnaky, nanunnu,
COCTOAT W3 NONYNPO3paYHOro CTeKNa, HAChIWEHHOMNO MEeNbYalnMMKM MUHEpPanbHbIMK Bblaene-
HUAMKU W BKpanneHHukamu (5—10%) .Mennbl COCTOAT B OCHOBHOM M3 HEMPO3payHbiX KNoY-
KOBaTbIX, OCTPOYrOMbHbIX NOPUCTBIX YacTuy Taxunura, pexe (mo 20-30%) — rycrookpa-
WEeHHOr0 NPO3paYHOro CTekna C BOWNOKOM MWKPOHONWTOB 1 o6noMkos, pexxe nanomopd-
HbIX Kpuctannoe (5—20%) : nnarvokna3oe, NMPOKCEHOB, ONMBUHA.

PexxuMHble HabnoaeHWA NoKasanu, YTo B NEPUOALI MaKCUManbHON 3KCNNO3MBHOW aKTHUB-
HocTM BynkaHoe Anauwa 8 1972 r., TatA 8 1973 r., u apyrux [Xperos, 1982; v ap.] conep-
XaHue BKpanneHHUKOB B U3BEPraeMoM pacnnase MUHUMansHo, a nNpu ee ocnabnexuy BO3-
pacTaer.

BaxHelWwMM OTNWYMEM MEennioB 3TOro TMNa OT NennoB CTPOMBONMaHCKUX 3IKCMNO3WiA
ABNAETCA CYLIECTBEHHO OBNOMOYHLIA OBNMK uYacTUY CTeKNa M Hanu4due B HWX OBUNbHBIX
KPUCTaNNMTOB U MUKPOHONWMTOB. 3TW MenbYailuMe KpucTannsl BMONHE YCMNeBakwT Bbifie-
NWTBCA 33 KOPOTKOE BPEMA HAaXOXABHWA 4YacTWL B MOLYHOW packaneHHoW 3pynTUBHOW Ko-
NOHHE rasos W NMPaKNacTUKK.

MupoknacTika B3pbIBHbIX M3BEPKEHWIA BYNKAHCKOrO TUMNA COAEPXUT 3HAYMTENbHYH Npu-
Meck pesypreHTHoro Matepuana, nbo B OCHOBHOM COCTOMUT 13 Hero. MpumMepamu AsnAwTCA
Nennbl HayanbHbIX W 3aKNIYNTENLHLIX 3KCMNO3unii BynkaHa Knioyeeckoro 8 1937 r. [Haboko,
1947a). Mennbl HayanbHbIX 3KCMNO3MUIA COCTOAT B OCHOBHOM W3 yrnoBaTbiX 0B6NoMKoB nas,
YepHOro cTeKna W KpWCTannoB — NNarvokKnasos, NMMPOKCEHOB, ONUBWUHAE, pyAHbiX. OHW BO3-
HuKnM kaxk oTtmevaer C.W. Haboko, No-emavmomy, 3a cyeT 3IKCNNO3MBHOro ApobneHwA na-
BOBOW Npob6ku, MNenen KOHEYHbIX 3KCNNO3WIA COCTOAN M3 CBEXWUX W OKkMcneHHbI X (ao 30%)
YrnoBaTeiX MNOTHBIX W MOPUCTEIX OBNOMKOB nae, LNaKoB, “YepHOro, Nonynpo3payHoro
crekna, obnomkoe kpuctanoe. OH obBpa3oBancR B OCHOBHOM 32 cyer apobneHWA akcnno-
3MAMK BEPLUMHHONO WMaKOBOro KoHyca. CxoaHbli No coctaey nenes Gein cobpan B.U. Mui-
nom [1956] B noc. Knwouu so Bpema nasepxenun 8 1945,

Heo6xoauMo OTMETUTb, YTO B COCTaBe NOYBEHHO-MMPOKNACTUYECKUX Y4EXNOB, Pa3BUTLIX
Yy NOAHOXMA WM no nepudepun 3y3MBHO-IKCNNO3NBHLIX BynkaHoB Knwuesckoro, Ton-
6auymka, pe3ko npeobnapaloT nennel U3sepxeHuin Bynkadckoro tuna (no 90%) . Mpu atom,
CyAR NO pe3ynbTaTtaM MU3YyYeHUA MX COCTapa, 4acTk TakKuX nennos oﬁpaaye'rca npy MOWHBIX
razoesigysaHuAx (o 40—50%), a wacte (po 50—60%, a B oTAensHbLIX naykax Ao 75%) —
npu B3pbiBHbIX U3BepkeHnAx. Mennel nocneaxero Tuna umerT GyposaTtein, Gypeid, kpacHo-
6ypebii, Ao KpacHoro userta. COCTOAT B OCHOBHOM W3 YrnoBaTbiX 4YepPHbIX, TEMHO-CEPbIX,
Henpo3payHbiX, Nonynpo3payHsix obnomkoe wnakos, pexe nae (30—60%), a Takxke w3
OKMUCNEHHLIX B Pa3HOW CTENEHWU C NOBEPXHOCTH, NBo uenukom, BypoBateix, By pbiX, KpacHbIX
obnomikoe Takux xe wnakoe (10—50%), ockonkoB kpucrannoe (20—40%) wu npumecu
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Puc. 2. panynomerpuyeckumn coctas o/, L
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(a0 10~-15%) wactuu kopuuHesoro, BypoBaTora, KpacHoro, peako 6nefHo-KopuYHeBoro
crekna (ra6n. V),

Ha puc. 2 noka3saHo pacnpegeneHvWe OCHOBHbIX KOMIMOHEHTOB NO (hpaKUWAM B OTNOXEHWAX
pPacKaneHHeIX nNaBWH, nennax W3BEePKEHWW BYNKAaHCKOro,BYNKaHCKO-CTpoMGonuaHckoro
Tunos. MNpueeaeHHble AaHHbIE MOKAE36IBAIOT, YTO BO BCEX ITUX CMYYEAX OHO MPUHUAMMANLHO
cxoaHo. Npy nepexoge K TOHKUM tpakumwAm Bee Gonee Bo3pacTaeT coaeprkaHne o6NoMKoB
kpuctannos (ao 50—60%) W yMeHbLILAETCA KONWYECTBO YacTWL, TaxwnuTa, nase, cTekna, T.e.
OHO NPUHUMNWANLHO UHOE, 4eM B Tedhpe CTPOMBONUAHCKMX IKCMNNO3MA.

NayueHue nennos synkaHcknx akcnnosuii Knwvesckoro 8 1937 r. [Haboxo, 1947a],
B 1962 r. [Iywenko, 1965], Ton6aumka B 1976 r. [Nonomapesa, 1982], ®dyaro 8 1974 r.
[Rose et al., 1978] u ap., noKasano, YTO B NPOUECCE WX NEPEHOCA U OTNOMXEHWA W3 Nenno-
BOW TY4Y4 NPOUCXOAWT HapAAY C AvdihepeHuMaumnein No KpynHoOCTUM 3amMeTHaA avddepenum-
auuA 4acTuy no yaensHomy Becy. OHa Bbipa)kaeTCcA B TOM, YTO B OAHWUX U TeX e (hpakumAx
fo Mepe yAaneHNA OT BYNKAaHa NPOUCXOAUT NOCTENEHHOE YMEHLLLEHWE COAEPKAHMA KpUCTan-
noB, npexae Bcero Havwbonee TAXENbIX TEMHOUBETHLIX MWHEPanoB, NNOTHbIX 06NomMKoB
nas, U BO3PacTaeT OTHOCUTENbHOE KONWYECTBO NErKux 4acTMu NOPUCTOro NPO3pPavHoro CTek-
na. OaHaKo BCNeACTBME aHANOTMYHOCTM XWMWMYECKOro cocTaBa O0GNOMKOB NNOTHLIX M no-
PUCTBIX Nag M HEBLICOKOro OBWEro CoAepXaHWA TeMHOUBETHbIX muHepanoe (ao 15—20%)
TakaA avdbepeHuMaumMA He MPUBOAWT K 3aMETHbIM W3MEHEHWAM BanoBOTO XWMMW4YECKOro
coctasa nennoe (koneGaHwa B coaepxanum Si0, menee 1%) .

CpaBHeHue AaHHBIX NO Tedpe WWTOBLIX, TPEWMHHbIX, T.e. cyliecTeeHHO 3y IUBHbIX
BYNKEHOB W TUMWYHBIX CTPaTOBYNKAaHOB (3dihy3UBHO-3KCNNO3MBHLIX) MOKAE3LIBAET, 4TO NpH
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o6ueM ee CXOACTBE rNaBHOE Pasnuyne 3aKnYaeTcA B COAEPXaHWW KPUCTannnyecKomn assl —
BKpanneHHWkos. B nepsom cnyvyae oHo oBbIvHO HeBenuko, oT eanHuy ao 20—-30, a y cTpa-
ToBynkaHoe — 50%.

Anpesutoseie 3¢idy3MBHO-IKCNNO3UBHBIE BYNKaHbl. [1pUMepaMi UX AEARTENbHOCTU ABMA-
0TCA M3BepeHWA BynkaHa Kapeimckoro [MBawos n gp., 1966; Weawos, 1970; Manees,
1968; Xpenos, 1982; v ap.] w BynkaHa Maiton Ha dununnuuax [Moore, Melson, 1969;
Makaonanba, 1978; v ap.]. Bux dopmuposaHum npoABnAeTcA pa3Hoo6pa3Han UMKINYHOCTS.
Hanpumep, B 3pynTusHeix umknax KapeiMckoro HabniwopaetcA yepeaoBaHWe MOLLHLIX Napo-
KCU3MOB, BO BPeMA KOTOPbIX W3BepraeTcA Macca nemsbl, NennosB, a 3aTemM W3NWMBaOTCA
KUAKWE naBoBble NOTOKW, U nepuogoB ¢ Bonee cnabbiMK 3KCNNO3VMAMMU, U3NUAHWEM TNbi-
60BbIX NaB U o6pazoBaHWeM HeGONbLIOro BHYTPUKpaTepHOro Kynona.

I'lnpoxnac‘mxa Ero CWUibHbIX BYNKaAHCKWUX 3IKCNNO3ni npeacTasneHa NpeMmMmyullecTBeHHO
HOBEHWNbHBIM MaTepuanoMm, oBpa3oBaBWWMCA B pe3ynbTate aesvHTerpaumm cnabo pac-
KpWCTann1W3oBaHHOr 0 aHAE3UTOBOrO pacnnaea: NOpucTeimu Gombamu, 4acTo C NOBEPXHOCTLIO
Tuna ""‘xnebHol KOpKW'', nNemson, cTteknoeatbiM nennom. lenen COCTOMT B OCHOBHOM M3
ockonkoe BecuBeTHOro, oKpaweHHoro ctekna (n = 1,520+1,540), coaepxawero nepemMes-
HOE KONWYECTBO MWKPOHONMTOB, M npumecu o6nomkoB crexknoeateix nas (10-30%) ,
nauoMopdHbiX KpucTannoB U ux obnomkoe (ao 10—15%). ConpoBoxaawwme nasBoBbie
NOTOKW CNOXEeHbl CTEKNOBATON NOPOAOA C hNMAanbHOW, rManonMNMTOBOM OCHOBHOW Mac-
COW, B KOTOPOA coaepkatcA peakue (ao 8—10%) BKpanneHHMKKW nnarvokKnasos, pexe nupo-
KCEHOB, pYAHbIX.

Mupoknactuka cnabbix BYNKaHCKWX W3BEPXKEHWA MpeACTaBneHa B OCHOBHOM pe3ypreHT-
HbIM Martepvanom: yrnosartbiMW, U3OMETPUYHBIMK obnomkamm CepbiX NNOTHLIX U NOPUCTBLIX
nae, Gombamu, nanunnAamu, nennamu. MNMocneaHwe COCTOAT M3 YrnNOBaTbiX 4acTul, Tex e
Nae W WX OCHOBHOW MacChbl, NPeACTaBneHHOM BECUBETHLIM M B Pa3HOW CTEMEHW OKpaLeHHbIM
creknom (7 = 1,520+1,530), HacellWeHHBIM BOWUMOKOM KPUCTaNNuTOB, 1 06noMKamn Kpuc-
Tannos, coAepXaHwe KoTopbiX gocturaeTr yxe 20—25%. B conpoBoxaawwmx 3TW 3Kcnno-
3un rnbiBoBeIX NaBaxX coAepXaHWe BKpanneHHWKoB Takxe Gonee Bbicokoe (20—30%).

Oba TvMna nennoe NepecnaueBalOTCA B pa3pe3e NOYBEHHO-NMPOKNACTMYECKOro 4exna Byn-
KaHa (o6pa3upl B.H0. KupbAHoBa) . [leTansHoe W3yyeHWe 3TOro 4Yexna No3BONMNO BbIACHUTL
OCHOBHBIE YEPTbI UMKNMYHOIO PasBUTUA BynKawa [Bpaiiuesa v ap., 1979]. CxoaHbie Tinbi
Techpbl Mbl OBHapYXMNW B pa3pe3ax roNoUeHOBLIX W NNEMCTOUEHOBLIX OTNOXEeHWHA LieHTpane-
Hoi KamuaTckoil genpeccud, B BoxuvabepACKoi Tonuwie (HWXKHUWA—CpEAHWIA nnuoueH) wu
CMCHMAHCKOW CBUTE (BEPXHWIA NnMoueH) ApMeHun.

JKCTPY3UBHO-3KCNNO3MBHLIE BYNKaHbl B OTNUYME OT 3(h(y3NBHO-IKCNNO3UBHLIX BYNKa-
HOB M3BeprawT ropa3fo Gonee BA3KWK, CMNBHO PacKpUCTannU3oBaHHLIA pacnnae. BynkaHc-
KWE 3KCNNO3uK WUIrpalT BaKHYH pOnb B MX AEATENbLHOCTWU. B nepvoabl NapOKCUIMOB OHWU
AOCTUrawT BonblIDi CUNLI W YepeayTCA C HanpaBNeHHbIMM B3pkiBaMu. B nepuoas) Mexay
napoKcuamMmamMv OHU CONPOBOXAAKT YacTo oﬁpasoaaHue SKCTpVSHﬁ, W3NMAHWE nae.

XapakTepHbie MolHbie BbIBPOCHI Nennos, 06pa3oBaHne pacKaneHHbIX NaBuH U HEBONLLIUX
(1—5 km) arnomepaToBbiX NOTOKOB. [PUMEPOM ABNAIOTCA M3BEPKEHWA ByNnKaHoB Mepanu,
Mou-Mene [Lacroix, 1904], Wueenyy 8 1944—1950 rr. [Muian, 1948; Menninos v ap.,
1949; Menannos, 1953, 1955; lopwkos, BeinuHkuda, 1954], BeasimaHHOro, (HauwtHar
c 1956 r.) [Fopwkos, BoroAeneHckan, 1965; MapxuHuH u ap., 1963; [y6ux, Menaiinos,
1969; Kwupcanos, 1979; w ap.], Canta-Mapua ([Batemana) [Sapper, 1927], INaccen-NMuk
[Day et al., 1925; Williams, 1932] u ap.

Hanpumep, nennel MOLWHLIX AONapPOKCUM3ManbHbIX 3KCNNO3WiA BynkaHa BesbIMAHHOro B
1955—1956 rr. npeacTaBneHbl CepbiMM BynKaHUYECKUMIA MEcKamu, anespuTamu, anespone-
nUTaMu c NpUMecerd Menkux nanunnei. OHWM COCTOAT M3 yrnoBaTbiX NNOTHbIX 06NOMKOB
FYCTO pacKpucTannu3oBaHHOW OCHOBHOW MacChl aHAE3MTOB, B KOTOPOW C TPYAOM Pa3nvyaloTca
yyacTKW 6ecuseTHoro crekna M obnomkosB kpuctannoB (ao 50—60%) : nnarwoknaszos,
pexxe — poMBMYECKMX NMPOKCEHOB, poroson obmaHku, marHetuta [Mywenko, 1965; Kypa-
nexiko, 19806]. XapakTepHo, 4T0 cofepxaHue o6MOMKOB KPWUCTANNoB, Mpexae Bcero nna-
FMOKNas3oB, Kak WM B Nennax BYNKaHCKWX u3BepKeHWW 3(hdy3MBHO-IKCNNO3MBHbLIX BynKa-
HOB, pacTeT npu hNepexoae K BGonee ToHKUM thpakumam: ot 30—35% B KpynHonecyaHblx A0
70—80 — B menkoaneBpuToBbIX. CogepkaHWe TEMHOLBETHBIX MUHEDANOB MaxKCcMMansHO BO
thpakummn 0,25—0,05 mm u panee BbicTpo napaet. O4eBMAHO, YTO 3THM NENnbl ABNAKTCA B OC-
HOBHOM MMPOAYKTaMM 3KCMNMIOIMBHOMO APOBNEHUA CTapbiX, @ TAKKE CBEXWUX, HO OYeHbL BA3KMKX,
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XOPOLWO PacKpuCTanNM30BaHHbLIX aHAE3UTOBbLIX 3IKCTPY3WBHbIX NOPOA, CNaraslmx CTEHKW
MarmaTU4ecKoro KaHana.

NpUHUMNMANEHO CXOAHBIA COCTaB MMEKT W MNennbl BYNKaHCKWX 3KCNNO3WA, CONPOBOXK-
AAOWMX POCT 3KCTPY3UBHOro Kynona BynkaHa BessimAHHoro B 1965 r. [[Ay6uk, Mewni-
noe, 1969] v 8 1978—1979 rr. (c6opsl asTopa). HO.M. Qy6uxk u WN.A. Mennaitnoe [1969]
noKasanu, 4TO MNpU BbiNafeHWW M3 NENNOBOW Tyuu NPOMCXOAWNa 3ameTHan AudibepeHuua-
UMA MaTepuana no yaensHomy Becy. Mo mepe ypaneHwA OT BynkKaHa BO ()pakuuaAXx yBenu-
YWBaETCA OTHOCUTENbHOE CojeprkaHue Haubonee nerkux 4acTUL, NOPUCTOM OCHOBHOW Macchl,
crekna (Ha 10—20%) v yMeHbluaeTcA — NMPOKCEHOB M nnarmoknasos. OaHaKo Ha Bapuauvu
XMMUYECKOro cocTasa nennos (B npeaenax HECKONbKWX NPOUEHTOB] OCHOBHOE BNWUAHWE
okasbiBaeT avddepeHuMauma no KpynHoctu. Tak, Ha pacctoAHmm 30—40 KM OT BynkaHa
8 1965 r. HabnoaancA Makcumym BbinafeHWA Nenna pasmepom 0,1 MM; Tak Kak B 3TOW
thpakuun pesKo yBenWYMBaETCA COAEpXKaHWe MWHEepanoB M YMEHbLUAeTCA — 4YacTuu cTekna,
TO W cHwxaeTcA coaepaHue Si0,. OueBMaHO, CneayeT OXWAATb, YTO B NenvTOBbIX, Gonee
CTeknoBaThIX Nennax, BbiNaswux Ha GONbWOM paccTOAHWUM, cofepxaHue Si0, BHOBL Hec-
KOMNbLKO YBENUYUTCA.

OTnoXeHUA MHOrOYMCNEHHBIX PACKaNeHHbIX NaBUH, CONPOBOXKAABLUMX TaKWe 3KCNNOo3uu,
COCTOAT M3 pa3sHoo6pa3HbiX yrnoBaTbiX, OrNaXeHHbIX 0BNOMKOB NNOTHLIX W CNabonopuCTLIX
CBETNO-CEPbIX XOPOLWO PacKpWMCTanfnvM3oBaHHbIX poroB006MaHKOBO-NMMPOKCEHOBLIX aHAeswn-
TOB, CXOAHbIX C NaBamMK 3KCTPY3MBHOrO Kynona BynkaWa [lopwkoe, BoroABnexckan,
1965; Kupcavos, 1979; wu ap.]. MNpWHUMNUANbHO CXOAHbLIA COCTaB WMEKT ¥ Mennbl Apes-
HUX W3BEpPXEHWA BynkaHa BessimAHHoro (O.A. Bpaiiuesa, yctHoe coobulexue, 1983 r.).

CxogHble TUNbI rpy600610MOYHON NMUPOKNACTUKK W NENNoB BCTPEYaloTCA TaK)Ke B paspe-
3aX NOAHOXKWA U NOYBEHHO-NMMPOKNACTHYECKMX YexnoB BynkaHos lWueenyy, Knsumen.

Takum 06pazom, NUPOKNACTUYECKUA MaTepuan BYNKAHCKWUX 3KCNNO3WIA aHAe3UTOBbIX
3IKCTPY3UBHO-3KCNNO3NBHBLIX BYNKaHOB B OTNWYME OT Tedpbl aHANOrUYHbIX U3BEPXKEHUA ad-
y3MBHO-3KCNNO3MBHLIX BYNKaHOB UMEET, BO-NEpBbIX, ropa3fo 6onee BbICOKOE coaepXaHue
oBNnOMKOB KpWUCTannoB: NNarMokKnasoB, NMPOKCEHOB, POroBo 0BMaHKKu W APYruMx; BO-BTO-
PbiX, B HEM NPUCYTCTBYIT nubo npeoBnafaioT o6NOMKKM XOPOLWO PacKpUCTanNU30BaHHbIX
3IKCTPY3MBHLIX Nae. YacTuubl OCTaTOMHOro CTeKna MMerT noatomy (CyaA no nokasatento
npenomneHuA) Gonee KUCNbIA aHAE3UTO-AAUUTOBLIN U AaXKe AAUWUTOBLIN COCTaB.

JKCTPY3MBHbIE NaBbl AaUWTOBbIX BY/IKAHOB HEpeaAKO MEHEe CUNbHO PacKpPUCTannnM3oBaHbl:
cofep)kaHve B HUX cTekna moxeTt aocturate 70—80%. MoatoMy npu nx M3BepXKEHUAX MOryT
06pa3oBbIBaTbCA CYLWECTBEHHO BUTPOKMAacTM4Yeckue nennsl. Hanpumep, AauvToBbIA nenen
n3Bep)keHWA BynkaHa CaHTteAro (MBatemana) 8 1970 r. COCTOUT B OCHOBHOM W3 YrnoBaTbiX
obnomkos nnotHoro ctekna (75%) v obnomkos muHepanos (25%) — nnaruoknasa, KBapua.
O6nomMkuK cTekna cCOfepaT peAKve ra3oBble Mopbl, 06MNbHbIE MUKPONWUTLI; (heHOKPWCTBI
UMeloT yrnoBatyio copmy. MNenen obpa3oBancA B OCHOBHOM 33 CYeT 3KCNNo3vMBHOro Apobne-
HWA A3UMTOB 3KCTPY3auBHOro Kynona [Heiken, 1974].

NUPOKNACTUKA WM3BEPKEHWA THUMA HAMNPABMEHHLIX B3PbIBOB

Bcneactene CNOXHOCTM CTPOEHWA BYNKAHWMYECKUX MNOCTPOEK W PasfNMYHOW MPOYHOCTHM WX
yacted nNpM OCOBEHHO CHMMNbHLIX WM3BEPXKEHWAX 3IKCNNO3MM OKAa3biBaTCA 06bLIYHO HanpaBneH-
HbIMA HEe BepTUKansHO BBepx, a NoA KakKuM-nub6o yrnom. Takue W3IBEpXKEHWA NO CBOeW
AVMHaMWKe, CTPOEHWIO W pacnpefeneHnto OTNOXEeHWIA Ha NNOLWaan UMEeKT CyLLeCTBeHHbIe 0COo-
GenHoctn. Moatomy I.C. MNopwkoe [Mopwkos, Boroasnexckan, 1965] eeigenun ux B
C2MOCTORTENbHbIA TUN HanpaBNeHHbIX B3PbLIBOB, CPeAW KOTOPbIX Pa3NWYyadTCA M3BEPXKEHUA
Tuna [lene, BesbimMAHHOro, Katmau. WMmelowmecA gaHHbie NO W3BEPKEHWAM M CTPOEHUIO
BYNKaHOB NOKasbiBalwT, YTO HanpaBneHHble B3PbiBbl Haubonee xapakTepHbl ANA 3KCTPY3uUB-
HbIX Kynonoe. WMeHHO 3TOoT TUN AeATeNbHOCTM fAaeT obblvHO NpeobBnapalollyio 4acTb WX
BYNKaHOKNAacTUKKW. HanpaeneHHsie B3pbiBbl YHUYTOXKAOT HEPEAKO OCHOBHbIE 06BbEMbI paHee
obpa3oBaBIMXCA IKCTPY3UA M BbIBPackIBalOT OrPOMHBIE MAcChl KOBEHUNBHON NUPOKNACTUKK
B BUAe NennoB v OTNOXEHUA NUPOKNACTUYECKUX NOTOKOB. HanpasneHHbIe B3pbiBbl 0BbIYHbIX
CTPaTOBYNKaHOB HEPEAKO Tak»e CBA3aHbl C 3KCTpy3uAmMW (u3seprkeHne BynkaHa Cent-Xe-
nexc 8 1980 r.m ap.) .

WNaBep>xeHmA NenencKkoro TMNa xapakTepu3yloTca NaTepansHo HanpasNeHHbIMW B3DblBaMy
6e3 cyuwecTBEeHHbIX Pa3pylUeHWd BYNKaHMYECKOW NOCTPOMKWM M conpoBoxaawTcA obpa3zosa-
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HWEM CNOA Nenna v nanunned B HanpaBNeHWW B3pbiBa, PACKaneHHblX NaBUH YMepeHHbIX No
obbemy nupoknacTuyeckux notokoe. lNpumepom ABnAeTcA M3Bep)keHWe BynkaHa MoH-Tene
B 1902 r. [Lacroix, 1904]) » HekoTopbie aKcnno3uy BynkaHa lueenyy Bo Bpema naBepke-
HUA B 1944—1950 rr. [MenAninos, 1955; v ap.].

MNpoaykTel W3BepkeHWIW neneickoro Tuna o6bIYHO COCTOAT U3 CMECU Pe3ypreHTHOro
matepuana: o6NOMKOB f1aB M KBeHUNbHbLIX hParmMeHTOB — B PasnW4HOW CTeneHU NOPUCTLIX
60mM6, nanunneil, BynNKaHUYeCKUX CTEKON, KPUCTanmnoB, YacTo MOKP.ITeIX pybawkoi nopwm-
CcTOro crekna, U ux obnomkos. leTporpamyeckyn oHW CXOAHB) C NUPOKNACTUKONA BYNKaH-
CKUX 3KCNNO3WiA BYNKaHOB 3TOro Tuna. B KayecTBe npumepa MOXHO NPUBECTU AaHHble No
OTNOXEHWAM aHAEe3WTOBOro BynkaHa KuaumeH, B 3HayuTensHoW mepe 06pa3oBaBlIMMCA B
pe3ynsTate W3BePXKEHWW ByNKaHoB neneWckoro Tuna. OTNoXEHWA packaneHHbiX naBwH
COCTOAT M3 MOUWHbIX rPyBoNBNOMOYHBIX HECNOUCTBIX M HECOPTUPOBAHHLIX HAKOMNNeHWin
(rabn. V, 7). Bece obnomku yrnosartsie unu cnerxa o66utsie (1aén. V, 1, 2) . Ux makcumans-
Hble pa3mepbl oT 1-2 go 5—8 m B nonepeyHuke. OHK NpeacTaBneHsl NNOTHbIM, nubo cnabo
NOPUCTEIM XOPOLWO PacKPUCTaNNM30BaHHbLIM NUPOKCEH-poroBoobMaHKoBbIM, pexe NMpoKce-
HOBbIM aHge3uToM. B Buae npumecn BeTpevaroTcA 06N1OMKM CBEXMX U M3MeHeHHbIX Basans-
toB (1abn. V, 3—5) . OTnoxeHnA arnoMepaToBbIX NOTOKOB NPOCNEXUBAIOTCA Ha PacCTOAHWUM
po 5—10 km ot BynkaHa. OHKM COCTOAT M3 06MOMKOB TaKKX XKe MEM3IOBUAHLIX aHAE3UTOB,
Ho Gonee nopucteix (pasmepom ao 0,2—0,4 m) . Copeprkaime BKpanneHHUKoB (nnaruoknassl,
porosan o6maHka, nupoKceH, marHetut) — 40-—-45%. OcHoBHaA Macca MWKPONWTOBaHA,
MWKPOHONUTOBARA, PEXE CTEKNOBATaRA, C 06MNLHLIMM ra30BLIMU NOPAMK.

Mennel W 3anonHUTENb OTNOXKEHWA pacKaneHHbIX NaBWH, NUPOKNACTUYECKUX MNOTOKOB B
3aBMCUMOCTH OT CTereHn PacKPWUCTann3aumm v BCNyYEHHOCTU Nas PasAenAlnTCA Ha HECKOMb-
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KO TWUNoB: 1) yucTele NUTOKPUCTaNNOKNacTu4eckue; 2) nennbl M3 4acTuL, YMEPEHHO BCNY4eH-
HOrO TOHKOPacKPUCTaNNW30BaHHOrO CTeKNa, KpucTannos u ux o6nomkos; 3) nennsl us
OCKONKOB CUNbHO NOPWUCTOrO YMCTOro NMBO COAEpIKaLLero peAKuMe MUKPOHONUTLI U KpUeTan-
NWTBI CTEKNA, KPUCTannoe M ux obnomkos; 4) pasanuyHbie cMewwaHHble Tunel. Bo Bcex cny-
YaAX KpPUCTanibl KOHUEHTPUPYIOTCA B ' MenKonecyaHsix W anesputoseix ¢pakumax (pwc. 3,
LAY

HanpaeneHHble B3pbiBbl 63LIMAHHOrO TWNa B OTAWYME OT NENERCKOro XapakTepusyloTCcA
80 MHoOro pas Gonee MOLUHbIMU NaTepantHO HaNpaBnNeHHsLIMKY B3PbIBAMKU, YHUHTOXAOWMMK
3HAYMTENbHYID 4acTh BYNKaHWYecKoW NOCTPOWKW, BCNed 3a KOTOPbIMU HEPeAKO cheaytoT
CUNbHENLWKne BbIGPOCHI nennoe, pacnpocTpaHAKWWXCA BETPOM Ha COTHW KWNoOMeTpoB, a B
3aBeplueHve o6pa3yioTCA NPOTAXKEHHbIE NMpoKknacTudeckue notokun (Ao 10—20 km u Goneel ,
arnomepartoBele nu6o nennoso-nem3aossie. MNpumMepamu ABNAIOTCA B3PbIBbl BynKaHoB Geswbi-
MAHHbIA B 1956 r. [lopwkoe, BoroAsneHckan, 1965], lweenyy 8 1964 r. [[opwkos,
Ny6uk, 1969], Cent-Xenenc (wrar BawwunrtoH, CWA) e mae 1980 r. [The eruptions. . .,
1980, 1981; Foxworthy, Hill, 1982]. CooTHoweHuA 06bEMOB PasnMyHbIX TUNOB BYNKaHO-
KNacTUKW B KaXAOM KOHKPETHOM cnyvae BeCcbMa pa3nuunbl. Hanpumep, o BpeMAa Hanpae-
neHHoro B3peiBa BynkaHa BeswimAHHore B 1958 r. Brina yrnyToKeHa ero BeplwuHa, B Tom
yucne LeHTpanbHbin Kynon. MpoayKTel ux apobneHuA o6vemom ao 0,4 KmM® Bbinu BbiGpoLe-
Hbl K HOrO-BOCTOKY W OTnoXeHsl B obnactv Ao 25—30 kM B nonepeyHuke (OTNOXKEHWA
HanpasneHHoro B3pbiBa, nennbl) . Benes 33 63pbisom Bein naseprHyT B aonuHel Cyxoi Xanu-
Ubl 1 HEKOTOPLIX APYFrMX PeK arnomMepaToBblit NUPOKNACTUMECKWIA NOTOK M3 HBEHWNBLHOMO
Marepuana o6bemom cebiwe 1 km” .

B oTnuuve OT 3TOr0 M3BEPEHWA NPU BHE3anHOM HanpasneHHom B3pbiBe Uueenyua s
1964 r. ocHoBHOW O6bEM BynkaHoknacTMku — 1,6 km>, no paHHeim T.C. Mopwkosa u
.M. Oy6uxka [1969], 6bin BoibpolleH HanpaBneHHbIM B3PBIBOM, a 3aTéM B TevyeHue vaca
npoucxoannu BeiBpOCL! MNWHWMAHCKOro Tuna B Buge ruraHTexow mpoaysxku. OHu aanu
0,3 km® nennos 1 0,05 km® nemabi. MaeepkeHne 3asepwmnock 06PazoBaHUeM NMPOKNACTH-
4ecKoro notoka o6bemom 0,3~0,5 km?.

MupoknacTKa HanpaBneHHbIX B3PbIBOB Ka)KAOr0 BYNKaHa MMeeT BecbMa CYLUECTEeHHbIe
ocoberkGoTiA. BMecTe © Tem MmetoTcA obme AnA BCEX BYNKAHOB ee AMarHOCTUYecKue npu-
3HAKHW.

OTnoXxeHWA HanpaBnNeHHOrO B3pbiBa aHAE3UTOBOro BynkaHa BesbiIMAHHOrO NpeacTaBneHsbl
MOUWHbIMA, HECNOUCTbBIMW W HECOPTUPOBAHHBIMW HAKOMNNEHWAMK YrnoBaTbIX OEHOMKDB
NNOTHBLIX, XOPOLIO pPacKpuUcTannuaoBaniuiX (Ha B80—95%) nupokceHoOBLIX aHae3nToB
(tabn. VI, 1—3) . XapakTepHO NATHWCTOE pacnpeaeneHve MaTepiiana pasHoro useta (cepbiid,
6ypblA ¥ T.A.), NOPUCTOCTU U T.4. MMbiNesaTbl 3aNoNHUTENb OTNOXEHWIA COCTOMUT U3 yricos-
TbiX (hparMeHTOB OCHOBHO MAacchl 3TUX K€ NaB W NOYTW UCKNIOYUTENLHO YrNOBaTbiX, Henpa-
BUNEHbIX 0BNOMKOB KPUCTannoBe: NNarMoKnas’os, NMMPOKCEHOB, POroBol 0BMaHKuW, MarHeTH-
Ta (tabn. VI, 4—6), copepaHue KOTOPLIX PacTeT Npu nNepexoae K NeNUTOBOW hpakuwu
(em. puc. 3, 111) .

MNenne: HanpasneHHOro BapsiBa, BLINABLUME HA NPUNErAIOWMX TEPPUTOPHAX, NPEACTaBNEHb!
HECNOMCTBIMA U COPTUPOBAHHLIMW MbINEBATLIMW HAKONNEHWAMW C APECBON M MenKum web-
HeM. Mo cocrasy u pacnpeaeneHnio KOMMOHEHTOB no GpaKkuWAM OHW BECbMA CXOAHbI € 3anon-
HUTENeM OTNOXKEeHWW HanpaBneHHoro B3pbiBa (cm. puc. 3, /V). OTnuuMA 3aKnyalTcA B
Gonee nectpom cMewaHHOM cocTase vacTvy nae. o mMepe yaaneHWA OT BYNKaHa CHUXKAeTCA
KPYMHOCTE U yNy4lWaeTcA COPTUPOBKA NennoB; npoAsBnAeTcA cnaban auddepeHunauma no
COCTaBy 3a CYeT OTHOCWUTENLHOrO WX O6GOraweHuAa nNerkumMu 4YacTuuamMu NOPUCTOro crekna
[Fywenko, 1965].

CpaBHeHWe NOKa3biBAET, YTO pacnpefeneHWe OCHOBHbIX KOMMNOHEHTOB B pe3ypreHTHOM
BYNKaHOKNAcTUKE BYNKAaHCKMX 3KCMNNO3WiA, HanpagneHHbIX B3pbiBOB GeabIMAHHOrO Tuna W
B Tehpe NenencKux W3BEPXEHWA 3KCTPY3UBHO-3IKCNNO3UBHLIX BYNKAHOB NPUHUWNWANLHO
cxonHoe (cm. puc. 3). Bo Bcex cnyvaAx BynkaHoKnacTMKa npeacTaBneHa gparmeHTamu
NNOTHOM NWEO YMEPEeHHO NOPWUCTOM OCHOBHOW Macchl, 0BbIMHO HAacbIWEHHOW O0BUNbHBIMKU
MUKPONUTaMK, MUKPOHONUTAMK, KpUCTannuTamuv, u obnomKamu KpucTannos, coiepxaHue
KOTOpPBIX BO3pacTaeT Npu nepexofie K anespuToBbIM thpakuuAm (no 80% v 6onee) B ceAau
€ 3TUM 30N0BaA AudepeHuMaumMs No KPYNnHOCTY W YABNLHOMY Becy NPUBOAMT K 3aMeTHbIM
M3MEHEHMAM XWMUWUYECKOro coctaea nennog (no copgepxauio Si0, ot 1—2% B nUTOKpUCTan-
noknacTuyeckux 0 4—6% — B BUTPO-NUTO-KPUCTANNOKNACTUYECKMX Pa3HOCTAX) .

B ortnuume oT Tedpbl 3TOrO0 TMNa NWPOKNACTMKA MOLUHBIX IKCNNO3MA NAUHWAHCKOTO
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TMNa, CNEAYIOWMX 3@ NaTepansHO HanpaBneHHbIM B3pbIBOM, COCTOMT B OCHOBHOM W3 HOBe-
HUNBHOTO Martepuana. TUNUYHBIM MNPUMEPOM ABNAETCA NUPOKNAcTMKa Bynkava lusenyu
(1964 r.), a TaK»Ke Nennbl M3 NOYBEHHO- NUPOKNACTUYECKOrO Yexna y NOAHOXWA U No ne-
pepun synkaros Wusenyy [ Kypanenxo, 19806], Kuaumen, Asaum.

Bom6bi, nanunnM COCTOAT W3 CBETMLIX KOMKOBaTblX (DparMeHToB NemMsbl, NemM30oBuUA-
HOro aWpeavTa. [lecyaHbie (hpakuuW CcOAepPkaT B OCHOBHOM MAMOMOPGHLIE KPUCTannbl:
nnarnoknasbl, poroByr obmaHKy, NUPOKCEHbI, MAarHeTUT, 3aKniueHHble B oBonouky no-
puctoro crekna (tabn. VII, 7—3). ®parmedTsl Nae ¥ cTekna NpUCYTCTBYHT B BUAE Npu-
mec (a0 10%). MNpu nepexoae K TOHKWUM (DPaKUMAM B HUX PacTeT AONA 4acTWL CTEKNa,
u Bo dpakumm 0,05—-0,01 MM W menee oHn npeobnapaot (tabn. VII, 4, 5; puc. 4) . Takoi
CoCcTaB NWPOKNAcTUKKM OOBACHAETCA TEM, 4TO B WMCXOAHOM, CMNLHO Fa30HACIWEHHOM
pacnnaee y>xe B MOMeHT BbibpocoB coaepxutcAa Ao 60—70% xpuctannuueckoin dhasel nec-
YaHOW W aneBpuTOBOW PasMepHocTW. 03TOMy BO BpeMA W3BEPKEHWA MNPU BHE3anHOM na-
AeHWKW BHEWHero AaBnNeHWA 3ITOT pacnnas MIrHOBEHHO BCNEHWBAETCA W pacnajaeTcA Ha
TOHKYI CTEKMAHHYIO MbiNb, 0CBOBOXABA KPUCTannbl, KOTOP6IE NPX 3TOM HE Pa3pyLUaloTCA,
a pake COXPaHAT Ha ceGe 060N04MKY TOHKOMNOPUCTOro CTeKNa.

Nopo6Hblin cocTaB UMET Kak nNennbl W3sepxeHwA Bynkada lWusenyu 8 1964 r., Tak
1 nennbl M3 HaubGonee MOWHbBIX NPOCNOEB NOYBEHHO-MMPOKNACTUYECKOro Yexna y NOAHOXKWA
3TOro BynKana. Paznuumsa 3aKNOualOTCA NMIWb B AETaNAX COOTHOLWEHWA OCHOBHbLIX KOMMO-
weHtoB [ertHep, Monomapesa, 1979]. B aByx npocnoax nennos W, u W; (no Hymepa-
uun O.A. Bpanueson v ap. [1978a]) HabniogaeTcA oYeHb 4eTKAEA rPagayrMoHHanA CAOUCTOCTb,
obycnoBneHHan NocnefoBaTeNbHOCTLIO BbIMAAEHWA 4acTWLy PasHO KPYMHOCTM M3 3pynTus-
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Tabnwuua 1
XuMuU4ecKHe aHanMIbl NUPOKNECTUKW BHAE3NTOBOr0 Bynikana Wusenyy, sec.%

I 1 1
Oxwucen
1 2 3 4 5 6 7
Sio, 60,78 54,00 60,94 54 .88 63,58 55,35 63,64
TiO, 0,90 0,90 0,54 0,69 0,52 0,71 0,67
Al, O, 15,69 18,66 16,65 18,38 14,45 17,97 14,93
Fe,0; (o6w) 5,60 5,55 5,18 6,54 4,44 6,74 5,39
MnO 0,12 0,14 0,11 0,12 0,06 0,14 0,11
MgO 3,87 5,72 3,59 5,94 2,76 5,45 3,10
Ca0 5,80 8,48 5,76 8,50 3,82 8,10 4 46
Na,O 4,40 3,06 4,41 4,35 4,33 4,46 4,31
K,0 1,87 2,14 1,12 0,46 1.57 0,62 1,67
P,0; ~ - 0,24 0,15 0,07 0,13 0,22
N.n.n. 0,48 0,20 1,96 an 2,37 1,14 2,24
Cymma 99,51 99,71 100,58 100,77 98,08 100,93 100,65
NMpumeuwaHune | — nupoknactuka uasepxedua 1964 r. [Fopwkos, Alybuk, 1969 ]: 1 — apyntus-

Han nem3a, obp. 557; 2 — necuanbl? nenen y noc, Ycte-Kamuatck B 80 KM oT Bynkana, o6p. N-1. Il —
nennel M3 npocnoa W, y r. Knouu: 3 — nanunnu; 4 — necyaHuid nenen; 5 — anesponenwToBbIA Nenen
(cHuay seepx). 11l — nennsl w3 npocnon W, y r. Knioun: 6 — necuaHsi? nenen; 7 — aneBponenvToBbii
nenen (cHuay Beepx) .

AHanu3bl BbiNONHeHsl B Xumwudeckoi nabopatopuu MTMH AH CCCP Ha atomMHO-3mMuccuoHHom BUI-
cnekTpoaHanusatope — JY-48.

HOM Tvuu. B OCHOBaHUM NMPOCNOEB 3aNEratT KPYMNHO3EPHUCTBIE NECKU U3 MAMOMOPDHBIX
KPWCTannoB c NpuMecblo NeM30BbIX Nanuvnnei; BEepX no paspe3y OHW CMEeHAKTCA Bce 6o-
nee TOHKUM Marepuanom, oboraweHHbIM BUTPOKMacTUKOA. B MeHblw el Mepe rpagaurdoHHan
CNOWCTOCTb NPOABNEHA M B HEKOTOPbIX APYrux npocnoAx. MouwHblW npocnol Tedpsi ¢
rpajayyoHHOM CNOWCTOCTLI0 WMEBTCA W B CPEAMEeH 4YacT¥ NOYBEHHO-NUPOKNAcTUYECKOro
Yexna y NoAHOXMWA BynkaHa Kusume.

BcneacTBME A0CTAaTOMHO BbICOKOW CTEMEHW pacKpucTaniusauMi WUCXOQHOTO aHAEe3MTOBO-
ro pacnnasa BynkaHa (cogepamve Si0O, 58,8—60% [Mopwkos, Oy6uk, 1969] ocratou-
HOEe CTeKNno B nennax, cyAA no nokasateno npenomnedwa (n=1,504+1,510), umeet paun-
TOBbIA cocTas. [Mo3Tomy 2onoBaA AudibepeHuMaunA NennoB 3TOro TUMa Mo XUMUYECKOMY
coctasy Hauwbonee 3HauMTenbHam BCNEACTBME [AE3WHTEerpauMd WCXOAHOrO pacnnasa Ha
KPWUCTannuyeckylo ¥ BUTpuuecKylo thazsl. [lpu 3Tom nwineBatbie pasHocT¥, Hambonee Bo-
ratele CTeKnom, Bonee KUCNbie, YeM WCXOAHLIA pacnnas, a necyaMble, MUHEpanoHbie Gpax-
umun — Bonee ocHosHble (Tabn. 1).

CpaBHenve nokasbiBaeT 6GoNbwoe CXOACTBO PacnpeaeneHWA OCHOBHbIX KOMMOHEHTOB
no cdpakunmam B nennax Wwusenyua, Kuaumena u B 3anonHUTENe OTNOMEHWA UX NEM3OBbIX
nupoknacTuyeckux notokos {cm. puc. 4), uto oBycnoBneHO OAHOTMNHOCTBLID WX WCXOA-
HOro pacnnasa.

MupoknacTuyeck1e MOTOKWU COCTOAT W3 HaWMeHee pacKpucTannuM3oBaHHOro mMarepuana,
yacTo Bonee oCHOBHOrO MO cocTay, cnaraswero Hauwbonee rnybokune n ropAvne YacTv mar-
MaTH4EeCKOW KONOHHbI, MX OTHOkeHMs nNpPencTaBfeHbl HECNOMCTbIMW, HECOPTUPOBAHHbLIMM
HaKONMEHUAMM, 0BbIMHO cO cnabo BbipaKEHHON cyBropW3oHTansHoW nonocuatocTeio [Bo-
roAaBnedckan, 1960; Wcukasa u ap., 1963; Pocc, Cmur, 1963; Manees, 1965, 1969, 1975a;
Kpaesan, Menekecues, 1969; Apamaxku, 1977; u gp.] . OB6bI4HO BbIAENAIOTCA ABa WX OC-
HOBHbIX THNa, MEeXAY KOTOPbIMM CYLWECTBYIOT MNOCTENEHHbIE MEePexoAbl: arnomMepaToBble
¥ MeM308bie MMPOKNACTUYECKIME MOTOK K,

OTnoxeHnA arnoMepaToBbiX NOTOKOB NpeacTaBneHsl BecbMa rpybBbiM matepuanom —
0610MKaMM MAacCUBHLIX W B Da3NUUHOW MEPE NOPMCThIX, XOPOLWO PacKPUCTaNNN3DBaHHbIX
@HAe3nToB, AauuToB. [PpUMEPOM ABNAIOTCA OTNOXEHWA arNOMEpPaToBOro NETOKa. BYNKa-
Ha BesbiMAHHOro, cocToAwMe U3 0BNOMKOB POroBOOBGMAaHKOBbLIX aHAe3WT)
CTOMT M3 NONYNpo3PayHON TOHKOPACKPWUCTaNNU30BaHHOW OCHOBHOW MJ?@%uaanuoﬁ
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nopamu HenpasunbHOW Gopmbl, W 06uNbHLIX BkpannexHukos (35—40%) nnarvoknasa,
porosoit 0BMaHKK, pexxe runepcreHa, MarHetuta. B Menkoseme NPUCYTCTBYHOT 4acTUUbi
3TOM e OCHOBHOW Macchl M 0Bnomku Kpuctannos. ArnomepaTtoBbiid notok Bynkaxa Wu-
senyy (1964 r.) vawrke coctout M3 Bonee nOpuUcTeIX W CTEKNOBaTbIX ()parMeHTOB poroso-
OSMBHKOBOFD aHaesnTa. OcHoBHan macca nopoAsLl cTeKnoBaTaA, COAEPXKUWUT CPaBHWUTENbHO
peaKMe MUKDONWTBI M yMepeHHoe KonuuecTBo BkpannewHukos (20-30%). Cxopubin 06-
NUK WMMEeT MaTepuan pAaa APEeBHUX NWPOKNACTUYeCKWX nNOTOKOB BynkaHos lWusenyy
(0oBpasubi B.B. MoHomapesoin) 1 Kusumen,

Mem30Bble NWPOKNAcTM4ECKKME NOTOKWM obpasyoTcAa npu M3Bep)eHun ropasao 6onee ro-
PAYEro ¥ MEHee PacKpPMCTannu3osaHHoro pacnnasa. OTNoKeHWA TaKWX MOTOKOB COCTOAT
B OCHOBHOM M3 CBETAbIX Nem3oBbix obnomkoe pasmepom ao 10, pexe — 15-20 cm u
06unsHOr0 NbINeBaToro 3anonHUTenA. NMpuMepoM ABNAKTCA OTNOXKEHWA DAAA APEBHUX MNK-
POKNAcTMYeCKMX NOTOKOB BynkavoB lmeenyy, Asaym, Kuammen. B oTaenbHbix cny4asax
B HWUX MMeeTcA 3HauuTensHaa npumecs obnomkoe nae (no 20—40%). Hanpumep, oTtnoxe-
HWA MEM30BbLIX NOTOKOB BynkaHa Kusumed, obHaxawowuecA B AONMHe pyysA YaeBka
(makpoumkn |V), COCTOAT B OCHOBHOM W3 HOBEHWNbHbIX KoMNoHeHToB. [Memsa 6Genan,
)KenToBaTtan, po30BaranA, CUNLHO NOPMCTaA, nerkam (nnaeaeT B BOAE), COCTOMT M3 CTeKna,
B KOTOpOom cogepxarcAa BxkpannedHuku (20—40%) nnaruwoknasos, porosBod obmaHkwu,
pexxe nupoxkceHoB, marHeruta (tabn. VIIl, 7, 2) w ropasao 6onee peAkMx MWKPONWUTOB
nnarvoknasa. B oraeneHbIX MOTOKAX CTEKAO MPOHM3AHO TAKMKE MIMOM0YKaAMU MUKPOHOMN-
ToB. MenkosepHUCTbIW 3anoNHUTENb OTNOXKEHWIA COCTOMT M3 4acTHM4YeK nem3bl, obnomKos
U “AMOMOPHBLIX KPUCTANNOB — BKPaNNeHHUKOB B necuvaHsix (paxkuuax, Ao 50-60%
(rabn. VIII, 3, 4), » pasHooBpasHbix No ¢popme yacTvuy cTekna — B Gonee ToHkux pax-
umax (tabn. VI, 5, 6). Takum obBpasom, pacnpeaeneHue KpUCTannoe B rpaHynomMeTpu-
YECKOM CneKTPe 3anoNHWTENnA W B nNem3e B LUenom cxoaHoe. bonblwee Wx coaepxaHve B
necyaHbix dpakumAax O6BvACHAEGTCA WX npeobnagalowei KPynHOCTBIO W BbICOKOW NPOY-
HocTblo. Kpuctanne! npu o6pazoBaHMK NMPOKNACTMYECKWX NOTOKOB Y4acTO HE PaspyLlaloTen,
B TO BPEMA KaK Nem3oBble (hparmMeHThl pacnafaloTcA B OCHOBHOM [0 aneBponenvra,

HanpaBnexHble B3pbIBbI KaTMaWCKOro Tuna oT Ge3bIMAHCKOro OTNWYEIOTCA MW3BEPXKe-
Huem 6Gonee ropaA4Yero pacnnasa, BCNEACTBME YEro* OTNOXEHWMA WX MNUPOKNACTUYECKUX
MOTOKOB cnekawTca, obpasyA cnekwuecA Tydbl W MrHumbputer [Fopwkos, Boroasnen-
ckan, 1965]. EAMHCTBEHHBIM W3BECTHbIM MNPUMEPOM RBNAETCA uW3BepkeHue Katmau B
1912 r. [Fepner, 1920, 1937; Bordet et al.,, 1963]. No I.C. lNopwkKoBy, OHO HaYanochL
HanpasMneHHbIM K CeBepo-3anafy B3pbiBOM. 3aTeM NPov3ownyv MoluHeilwuve Boibpock! nem-
361 M nennoe (mo 19,3 km?, no T. MapTuHy) , o6paszoBaBwKX NPOTAXKEHHbIW Ha MHOruWe
COTHM KWNOMETPOB NOKPOB. B saknwueHve BO3HWK OrpoMHbIM NEM30BbIW NOTOK, 3anon-
HuBwuin [onuHy TeicAun [dbimos, mectamu cnabo cnekwwuicA, a Ha BepwwuHe Katmawu
BO3HMKNA obWwupHaA Kanbaepa. Mo CBOMM NOCNEACTBMAM 3TO M3BEpPXXeHWe MOXxeT BbiTb
OTHECEHO K rpynne kanbAepoobpasywouwmx. Memsa 3Toro W3BepXXeHWA OTNMMAETCA 3Hauu-
TenbHOW NOPUCTOCTLIO M CTEKNOBATOCTLH. B cocTase necyaHow M Gonee ToOHKOW Tedpbl nNpe-
oﬁnanavo'r TOHKOCTEHHbIE NNAaCTUHKW, YepenKku, pPoryneKnM—OoCKONKW TOHKHKX neperopoAok
razosbix nop [Menard, 1963; Heiken, 1974]; xapakTepHO TaKXe Hanu4Me CTEKNAHHbLIX
nyseipskoe [Martin, 1913].

Mupoknactuka noaobHoro Tuna Gbina BCTPeueHa y NOAHOXMA Bynkana Kusumen, rpe
06HapyXeHbl TPW rOpPM3OHTa CNeKWMXcA TydoB, npuyem oAuH M3 HUX obnapaer npexkpac-
HOW cTonbByatolW OTAENbHOCTLIO. PacnpocTpaHeHbl OHWM Ha OrpaHUMEHHOM nnolwlaagn W, Be-
POATHO, oﬁpaaoaanucn, B pe3yneTtate ropasao Bonee cnaﬁoro. 4yem ONWUCaHHOE BbllLuE, W3-
Bep)KeHUA KaTManckoro Tuna. Tydbl COCTOAT W3 (parMeHToB ToHKonopuctoi 6enoi
nem3bl, Gonbworo konuuectBa 06noMKoB NNoTHeIX aHAeautos (Ao 30—-40%) v ocHoBHOW
Maccel M3 MeNKux TOHEeHbKMX 4Yepernkos W PoOrynek crekna, KpucTanmoe ¥ vx obrom-
KOB.

[erancHoe MW3yuyeHWe pa3pe3oB NUPOKNACTUYECKMX HAKONNEHWA, MNOYBEHHO-NUPOKNACTK-
YECKWMX 4YexXNOoB Yy MOAHOXMWIA BYNKaHOB NO3BONAET BbIABUTh OCOBEHHOCTM ux thopmupoBa-
HuA. Tak, usyuexue Tetpel BynkaHa Lusenyy, 3aKknioyeHHON B NO3AHENNEACTOUEHOBbIX
nepHMKoBLIX 0BpazoBaHuAx B BopTax AonuHbl p. Max4u M B ronoueHoBOM NOYBEHHO-NW-
POKNacTHMYECKOM 4Yexfie, noKasano, YTO, HBY4WHaAA C MO3AHEro NNeWCTOUEHAa M A0 HacTOALLe-
ro epemMmeHud, OH pasgvMBancA Kak TUMNWYHBIA 3KCpr3HBHO-3KCﬂn03HBHhII‘;I BynKaH, ﬂnﬂ Hero
Bbino XapaxKTepHo yepeposaHue 3KCpr3HBHDﬁ AEATENbHOCTHU C MOLWHBIMKA 3KCNNO3UBHbIMMW
M3BEPKEHMAMMW NPEVMYLLECTBEHHO HanpasneHHbix B3psiBoB Oe3biMAHHOro Tuna. B aro
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BpeMA 4acTo (OPMMPOBanNWCh OTNOMEHWA HaNPaBNEeHHbIX B3PbiBOB, 0BWMPHbLIE NOKPOBLI
npenMy wecTBeHHO HBEHUNBLHOW Tedlphl W OTNOXEeHWA NUPOKNacTU4YecKMx NOTOKOB.

B otnuuve ot liMBenyya ronoueHoBbiE W3BEPXKEHUA IKCTPY3UBHO-IKCNNO3WBHOrO BYyN-
KaHa KuauMmeH, KaK nokasanu WCCNEAOBaHWA NUPOKNACTUKW, Bbinu MeHee MOWHbIMK, Y
HEero 3KCTpy3uvBHaR AEATENLHOCTL CO4YETanacb C 3IKCNNO3UBHbLIMW W3IBEPXXEHWAMW B OCHOB-
HOM neneMckoro Tuna. B 1o e camoe BpemMA w3sepraemeli pacnnae 6bin B uenom bGonee
ropAYMm W cnabee packpucTannus3osBaHHbIM, yem y BynkaHos lWusenyy v BesbiMAHHBIA.
310 BbiIpasunocs B 06Pa30BaHUM HECKONLKWUX FOPW3OHTOB OTNOXKEHWIA NEemM30BOo-Nenno-
BbIX NMPOKNACTUYECKMX NOTOKOB WU TPeX rOPU30HTOB CNeKLWUXCA Tydos.

[nA cpasHeHWA OTMETUM XapaKTepHbie 4epTel MMPOKNACTUKK MAWHWUAHCKUX WU3BepKe-
HuA. OHM xapaKTepu3ayloTCA MOLWHEeAWUMK BbiGpocamu nemasbl, nennoB, obpaszosaHvem
OSUJHDHI:IX NOKPOBOB NEM30BbLIX W HI’HHMGDHTOBMX nMpOKNacTUYecCKMx nNOTOKOB, NPOTA-
rMBaOWMUXCA HAa MHOrMMe AecATKKW kKunometpos, O6bem M3BEpPrHyTOro pacnnasa AOCTWUraer
10 km® u Gonee. B peaynstate o6pasyloTcA KpynHble KanbAepbl. MNMpumepamu AsnAwTcA
nssepkeHuA Tambopy B 1816 r., Kpakaray 8 1898 r., Katmau 8 1912 r. MpoayK Tkl Takux
usepmeﬂuﬁ WWPOKO pacnpocTpaHeHbl B BYNKaHWMECKWUX NOACAX, a UX nennbl NPOCnexu-
BAOTCA Ha ThICAYY KWNOMeTpoB W Bonee oT ueHTpa vw3BepXXeHWA, XapaKTepHOW YepTon 3TUX
nennoB ABNAETCA TO, YMTO OHWM NOYTHM UENMKOM COCTOAT M3 YacTuy GECLLBBTHOI‘O nubo
6negHOOKPAWEHHOro CTekna, npeacTaenAlowux coboi pazHoobpasHele no c¢opme ockon-
KW Neperopoaok rasoBbix nop. B Buae npvmecu npucyTcTByOT 06NOMKMW pasnuyHbIX no-
poa, a B NecYaHblX U aneBpuTOBbLIX (DPaKUMAX — KpucTannel U ux obnomku [Heiken, 1974;
Kypanenko, 19806; w ap.].

B pesynbTaTe cpaBHeHWA BbliAeneHbl pa3HocTW, obpasylwuvecAs npu WrHUMGPUTOBLIX
nasepeHuAXx. OHWM COCTOAT M3 YPE3BLIYAMHO TOHKOCTEHHbIX, Y4acTo nnactuyecku pedop-
MWPOBaHHbIX OCKONKOB nNeperopoaoK rasoBbiX NOp, pexe MenkKux nNycrtoTensixX WapuKos,
YANUHEHHBIX 4acTuu 6GnegHookpaweHHoro, pexe 6ecuBeTHoro crekna. KMmeHHo Takow
COCTaB WMMEKT BYNKaHWYECKWE Nennbl, HENoCpPeacTBEHHO NOACTUNAIOWME NNENCTOUEHOBLIE
UrHMMBpUTEl APMEHWM, KOTOpbIE Mbl W3y4anu B paspese [KpBecKoro Kapwepa B 15 km
K Boctoky oT r. EpeBama. BynkaHuueckue nenns!, 3aneraowie 8 BUAE NPOCNOA B Nnei-
CTOUEHOBLIX MOKPOBHbLIX OTNOXEHWAX BOpOHexckol 06NacTW, COCTOAT M3 YPe3BbIYAWHO
TOHKOCTEeHHbIX ocKonkoB GecuBeTHOro, B Macce cferka »entosatoro crvekna, npea-
cranAlwmnx coboi obnomku neperopofoK rasoseix nop. HecomHeHHo, 4To oHK obBpaso-
BanWck BO BPEMA MOLUHeAwero UrHumbpuToobpasylowero w3sep)keHuA. Bnuskue no co-
cTaBy nennbl Mbl OBHApYXWNKW TaKXe B NOKPOBHbIX OTnoXeHWAX LleHTpanoHon Kamuar-
cKow pgenpeccuu. BoiABneHHble ocobeHHOCTHM Tedpbl UTHUMOGPUTOOBPAa3YIOWMX U3BEPIKEHWIA
MOryT BbiTh YCNEWHO WMCNOMNb3OBaHbl NPU  PEKOHCTPYKUMAX BYNKAaHUYECKOW [EeATeNb-
HOCTH.

Cpaauwrenbuoe WU3yvyeHme MMEKLWMXCA B HACTOALWLEe BPEMA AaHHbLIX NO3BONWNO BbIABUTH
W YTOMHUTL AMArHOCTMYECKMWE MPM3HAKW NUPOKNAacTUYECKOro Marepuana BaXKHEMLWWUX TW-
nos (cm. Tabn. 2). MNpuseaeHHoe B Heil pasaeneHre B ONPEAENEHHON MEpPe YCNOBHO, MEXAY
BbIAENEHHbLIMW ECTECTBEHHbIMM TWUNaMK NWPOKNACTMKK CYLIECTBYET MHOIO MEPexofHbIX
pasHocTen. B pRae cnyvyaes pasnuuvMA B MUHepansHOM cocTase Tedpsl Kaxkoro-nubo syn-
kaHa cnabbie. MNMo3TtoMy AnNA AOCTATOMHO AETanNbHOM PEKOHCTPYKUMKM XapakTepa BynKaHu-
YECKOW AEATENbHOCTM HEOBXOAMMO YYUTbIBaTh TaK)KXe AaHHbIE NO CTPOEHWIO W COCTaBy Byn-
KaHOTHHbIX HAKONMAEHWI, WX pacnpefeneHMio B paspese M Ha NNOWaAW, BbIABNATL Haubo-
nee CyLIECTBEHHbIE B KaXAOM KOHKPETHOM cnyuvae NpuM3Haku, B 3axknioueHve MoxHO cae-
natb CNeAyoWwme BbiBOAbI.

1. MpoBeaexHbie WCCNegoBaHMA MOKA3aNn, 4To BaXKHEWWME OCOOEHHOCTH MUPOKNACTU-
YEeCKOro Marepuana OnpeaenAldTCA CBOMCTBAMM WMCXOAHOrO pacnnaBa: ero ra3oHachlLeH-
HOCTbIO, BA3KOCTLIO, CTENeHbI0 PacKpuCTannuaauuMu M Ap., a TaKXKe AMHAMUKOW W3Bepxe-
Hui. CpaBHEHME UMEIOWMXCA AaHHbIX NOKa3biBaeT, 4To B HONbWKWHCTBE CNyvYaes COAepXKa-
HWE B M3BEPXKEHHOM pacnnase 6nM3KOro coctasa M B COOTBETCTBYHLWEW NUPOKNAacTUKE
KpucTannuueckon ¢assl (BKpanneHHUKOB) 3aBUCUT NPEeXAE BCEro OT XapakTepa Bynka-
Huama (cywectBeHHO 3ddyaueHoro, 3PEPYIMBHO- WAU  IKCTPY3UBHO-IKCMNIO3MBHOIO)
OHO, KaKk WM BA3KOCTb, 3aMETHO BO3PacTaeT MpPW Nepexofe OT CYLecTBEeHHO 3thdy3usHbLIX
TP ELWMHHBIX, WWTOBbIX BynkaHoe (oT Heckonekux go 20-30%) k adhbysmBHO-3KCNNO-
3MBHbIM W Aanee K 3KCTPY3WBHO-3IKCNNO3WBHbIM BynkaHam (ao 50—80%). OuesmaHo 3To
CBA33HO Cc Bonee 3HaYMTENbHbLIM Ero OXNAXAEHWEM W nNoTepeid UM Gonblwimnx obbemos rasos
B BepxXHMUX 4aCTAX NOABOAAWMX KaHanoB BynKaHOB NoOcnegHero twvna. Bapnauuu e co-
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Tabnuua 2

NupoxnacTuiecKui MBTEPHAN OCHOBHbLIX TUNOB MIBEPMEeHW Ba3ansTOBLIX W BHAGINTOBLIX BYNKAHOB

Cocras marmei

BasaneToBbIN, 8HABINTO-BA38NLTOBLIN, 8H-

AE3UTOBbLIA

Basansrosbiit, aHpesnTo-H6azansToBbIA

Twun nasepxe-
HWA

laBaickui

Crypom6BonuaHcKuin

BynkaHckui

TazoBblAyBaHWA

Jkcnnosuu

Wisepraemsin

Becbma MuaKui pac-

Baskwi, rasoxacsl-

BARakui rasoHackiuleH-

To *e, C CUNbHBLIM pe-

maTtepwan nnae 06eI4HO C pea- WeHHbIA Pacnnas ¢ | HeliA pacnnas ¢ BKpan- | 3ypredTHeIM marepuwa-
KUMH BKpanneHHu- BKPANNeHHUKaMH | NeHHNKaMu nom
xamu (0o 20—30%) (ot eannuu go 50%)
OTnoxenuna MoToku BONHMC- Motokw wnakoeo- | KpynHele WNaKOoBBIE KOHYChI, OTNOXEHWA pac-
TbiX nas, HeGone- rnei6oBbIX nase, KaneMHbix NABWH, FOPU3OHTLI NANUNNEe!, nen -
WWEe KOHYChI, WNaKOBbIE KOHY- nos, rnei6oBLIE WNAKOBO-rNbIGOBLIE NABOBLIE
cnowm Tedpel Cbl, FTOPU3OHTbI NOTOKW
nanwnnei, nennos
Mpy6oo6no- DurypHeie Gombei , Komkxosarteie, pexe | Komkosateie wnaxko- | To ke, ¢ BTOPUYHO
MOYHBIA NKMPO- | NBNKUNNK, Y8CTO CO (UrypHeie cunpHo | Boie Bombel, Nanunny | BeIBpowenHon,
KNaCTUYECKWIA | CTEKNOBATOW KOP- nopuctele 6omBel, | M3 caexero pacnnaea YacTO OKKMCNEHHON
maTtepuan KOW nanunnu Tedpoin v 06noOM KK
nas
B 6ombax u KpynHbix nanunnax ocHoeHaa | Mopoaa cOCTOMT U3 BKpanneHHUKos (oT
Macca NoNynpospavHan U Henpo3pavHan, eannuy ao 30—50%) n ocHosHO Maces! ¢
TAK KaK HACLILWEH KPUCTanNMTamu, Mu- MUWKPONWTAMYW, MUKDOHONUTEMU, KPUCTan-
KpoHonutamu. B menkux nanunnax oc- nuTamu
HOBHaA Macca M3 NPO3PaYHOro crekna
{n=1,55+1,61)
Bynkanuvec- 1) YanunenHsie 1) Cunsxo nopuce- KomnoHenTel nenna 8 NOpRAKeE ybbiBaNHA :
KUe nennbi 4acTuusl, "'BONOCHI Teie Knoukosartsie, | 1) QOckonbkwu nopuc- 1) Ockonku caexux
Mene'’, npaeunelbie | HenpasunbHbie hu- | TOro NPO3pPaYHoro, nae, wnakoe (po 60—
cthepel U Kannu us rypHsle, YANMHeH- | 4acto nonynpoapayHo- | 80%); 2) o6nomku nas
NpO3pawHoro cTeKna! Hsle 4acTHus! npo- |rocrexna (7=1,55+ M WNaKoe, B pasHoi
¢ dononpansHom spaudoro crexnac | 1,60) ¢ BkpanneHHu- CTENeHU OKUCNeHHblIe
NOBEPXHOCTLIO M UX | DNIOUABNLHOM NO- | KaMK, MUKPONUTaMMK, (10—50, pexe ao 80%) ;
o6nomku; BEPXHOCTBIO W UX MUKPOHONUTaMMU; 3) o6noMku KpucTannos
2) peaxwe ngno - obnomxu; 2) pea- | 2) xpucrannsi u (ao 20-50%) ; 4) oc-
MOPMDHBIE KPKUC: Kue uauomopdHbie | ux obnomkm KOMKW NPO3pPaYHoro
Tanne! B pybawke KpucTannsl v ux o6- cTexkna
cTekna nomku; 3} o6nom-
KW nas, WNaKoe
Munepanes MnarnoKknassi, ONUBUH, MMPOKCeHs!, PYA- MnaruoKnassl, MMPOKCEHLI, ONUBUH, Py AHLIE,

Hble, porosan obmarika

porosan o6MaHKa

AEPKAHVMA BKPaNNEHHWKOB B MW3BEPXKEHHbIX NPOAYKTax BynKaHa Toro WnvM WHOro Tuna B
3HauYMTeNnbHOW Mepe 00yCnoBNeHbl AMHAMUKOW U3BEPKEH UIA,
B 0COGEHHOCTH MEenKoob6NOMOYHAA, MaKCHManeHO oT-
pa)kaeT pacrnpegaeneHne MUHepanoe B8 UCXOAHOM PACfiaBe B MOMEHT ero 13BepXKeHWR BCNeA-
cTBUe YpesBbiaitHo BbicTpoit ee 3akanku. B rpyboit Tedpe, Gombax, ocTeiBalowmMx Ha no-

2. l0BeHunbHaA IMUPOKMAcTUKa,

BEPXHOCTH

MeAneHHee, YCnNesaeT NOABMUTLCA MHOXECTBO HOBbIX UEHTPOB KPUCTannwsa-

UMK, B OCHOBHOW Macce BbIAENnATCA 0BUNLHBLIE KPUCTANNWTL), MUKPOHONUTE! U MUKDPONWUTLL.
B cBA3M C 3TMM OHa NO CTPYKType CXOAHA C NaBON M3 BEPXHUX U HWKHWUX 4acTen NaBoBbIX
notokos. Mo3TomMy B NEPEOTNOMEHHOM, W3MENLYEHHOM COCTOAHWMU HU KPWUCTANAWTBbI, HA pe-

3YpPreHTHeIE NPOAYKTBI

WX 3KCNNO3WBHOrO - APOBNEHMA 4YETKO PpasnuyMTe HEeBO3MOMHO.

3HaR, 4To B CTPOEHWM ByNnKaHoB rpy6an Tedpa W Pe3ypredTHbIA MaTepuan WrpakT 3Hauw-
TENbHY Ponk, 3T0 OBCTOATENLCTBO HEOGXOAMMO YuMTbIBaTb NPU W3YYEHUWM BYNKaHOKnac-
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AHAE3NTOBLIN, ABUNTOBLIR AHAE3UTOBLIV, ABUMTOBLIA

BynkaHckui
SdpysmeHO-3KCNNO3NB- OKcTpyauBHo-akenno- HanpasnewHbie B3pbiBbl (3KCTPY3UBHO-IKCNNO3NE-
Hble BYNKaHbl 3VBHbIE BYNIKaHbI Hble BYNKaHbl)

BA3akuli razoHacsiwledHbin  OveHb BA3KWIA, cunbio BeiBpockl namenpueHHsbix BeiBpocsl nennos, nupokna-
pacnnas ¢ yMepeHHsIM KO- ra30HachiLWEeHHbIA Pac- Nopoa NOCTPOWKK IKC- CTUMECKUWE MOTOKMK: CUABHO

NWMECTBOM BKPaNNeHHW-  NNae ¢ 06MNbHBIMK TPY3UBHRIX Kynonos ra3oHachIWeHHbIA pacnnas
xoe (no 30%) BKpannedHukami (no ¢ BKpanneHHukamu (oo
40-70%) 60% w 6onee)

KpynHbie KOHYCbI, OTNOXEHWA PacKaneHHsix nasud, OTnoxeHwA Hanpaened- Cnow nanwnnei, nennos,
HebonbLwKMX arNoMepaTossIX NOTOKOB; CNoW TedPsl, HIX B3PLIBOB, rOPHU30H- OTNOMEHMA MUPDOKNAcTH~
naBoBble NOTOKW, IKCTPY3WUBHLIE KYNONbI Thl Nennos YeCKuX NnOTOKOB

MNMupoknacTMKa npeacTagnesa pesypredTHoiM, nu6o OB6noMKun npeumyluect- ®PparMeHTsl CUNLHO NOPMC-
OBEHMNBHBIM MaTepuanom, nubo ux cmecelo. Pe3yp- BEHHO NNOTHLIX, packa-  Teix nas, nh6o nemsel ¢ 60-
FEeHTHBIA MaTepuan npeacTaBneH cepbiMu, BypbiMu  NEHHbIX, packpucTannu-  nee peakumu o6nomkamm

06NOMKaMK NNOTHLIX NaB, WNAKOB, 8 BeHUNb- 30BaHHbIX nae. B nopoae nnotHeix nae. B nopoge

HbIH — KOMKOBaTbIMW (hparMeHTaMu CXOAHBIX o6uneHble BKpanneHHMkW expannedHukn (go 30—

6onee CTEKNOBaTLIX U NOPWUCTLIX Nas, WNaKOB (a0 30—70%) waxoanTcA 60%) norpyeHsi B nopuc-

W nems B PACKPUCTaNNW30EAHHON TYI0 OCHOBHYIO MAcCy, COCTO-
OCHOBHOW Macce ALY U3 NPO3pPaYyHOro

crexna (n=1,50+1,52)
MHOrAa C MUKPONWUTaMM 1
MUKPOHONUTAMY

I. PesyprenTHble By NKaHUYECKWE nennel:
1) Yrnosarsie o6nomKu 1) OBnomku xopowo 1) O6nromxu ocHOBHOW 1) Yactuus: Tex we nopuc-
nae (o 70—90%) ; 2) 06- packpucTannuaoBaH-  maccel Tex e nae; 2) Thix nas unu GecuseTHoOro

noMKH KpucTanos {ao Hbix nas (ao 20—70%); o6nomkw Kpuctannos, crexna; 2) uamomopdHeie

10—30%) ; 3) peakueuac- 2) oBnomKu KpucTan- COAEPKAHWE KOTOPbIX  kpucTannel (pexe o6nomkw)

TUUe! MPO3paYHOro cTekna pos (no 30-80%) , pacTeT npu nepexoae B OCHOBHOM B NEecYaHbiX u
conepkaHue KOTopeix K Bonee TOHKUM KPYNHOANEBPUTOBLIX tpak-
seiwe 8 6onee TOHKWX  PpaKuuAm (po 70— unax (no 60—90%]
dpakunax 80% B menkKoanes-

prTOBbIX (hpaKunAx)

11, DBenunbHbIE ByRnKaHHUNECKIME Neniibi:

1) YacTuusl nopuctoro, 1) YacTuubl NOpUCTOro
GecuaeTHOro, oKpaWwen- GecuserHoro crakna
Horo ctexkna (n=1,52 + (n=1,50+1,52);
+1,54}; 2} xpwcTanne 2) kprcTannel U ux

W ux obnomkn (po 30%)  obnomku (no 60%)

Mnaruoknasel, NupoKceHs!, porosan obmanka, pya-  lNnarvoknassi, NMpoKceHsl, poroeaa o6manka,
Hble, KBapU, PeXe ApYyrue MUuHepans PYAHbIE, PEXXE KBapL W APYTWEe MUHepans!

TUYECKUX W BYNKAHOMeHHO-0CaflOMHbIX NOPOA, W NpK onpeaeneHnn redesnca cnarawulero
Ux Mmarepwana.

3. NMupoknacTiKa pPasHbiX THUNOB W3BEPIKEHWA, B 3HAYMTENbHOA MEepe CBR3aHHLIX €O
CBOWCTBaMM WCXOLHOrO pacnnasa, UMeeT cyulecTBeHHble ocobeHHocTu. Tak, Tedpa skcnno-
3Wi rasaickoro Tuna obpasyetcA B HeGONLWOM KOMWMYECTBE NPW Pasbpbi3rMBaHMM O4eHb
KMAKOro cnabora3aoHachiWeHHOr o pacnnasa ¥ umeeT pasHoobpasHbie O4epTaHMA, B 3Ha-
YUTENLHOW Mepe Onpeaensemble CMMamMu MOBEPXHOCTHOrO HaTAXeHuA. ennoBbie 4acTuubl
COCTOAT M3 Npo3payYHoOro cTekna, He cojep)kawero KpuctannuTtos. Tedpa cTtpombBonuaH-
ckoro TMna obpaszyercA nNpM (DOHTaHMPOBaHUM W AE3WHTErPauuKM CPaBHUTENbHO chnabbimm
IKCNNO3IUAMMK, 3apoxparowmmMmucA B6nuam kKpomku kpartepa Gonee rasoHachiWeHHoOro pac-
nnaea. (MpeobnafaldT KOMKOBaThbie, pexe (WrypHbie, CUNbHO NopucTele Gom6bl, crekno-
BaThle Nanunnu, ByNKaHW4eCcKWMA necok. BynkaHckue 3KCNNoO3vKM NPOMCXOAART NpU W3Bep-
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WEHWW CUMbHO ra3OHaCLIWEHHOro Pacnnaea v 3apoXKAalTCA ewe B rnyBuHe marMaTuyecko-
ro kavana. OHM 30T O4EHb MHOTO NMUPOKNACTUKMK, COCTOALLEW U3 HOBEHWNbHLIX, PE3YPreHT-
HbIX KOMMOHEHTOB MNM WX cMecv, B noasBoAAWEeM KaHane v MOLWHOW pacKaneHHOW 3pyn-
TUBHOW KOMOHHE B ObICTPO (HO HE MrHOBEHHO) OCThIBAOWEM Pacrnase i ero parmeHTax
06bI4HO ycnesaeT BbIAGNUTLCA MHOMECTBO KPUCTANNUTOB, MMWUKPOHONMWTOB, MENKMxX
MWKPOMWTOB, HacbIWAKIWNX AaXe nennosbie YacTuubl (ocoberHo GasansToBOro cocraea).
Tedpa HanpasneHHoix B83PLIBOB COCTOMT M3 PE3yPreHTHbIX NPOAYKTOB APOGNEHUA 3KCTpy-
3MBHBIX NOPOA W HBEHUNbHbIX (ParMeHTOB: B Pa3HOMW CTeneHW NOPUCTbIX nas, nems, co-
AeprKawmx 0BunbHble BKPanneHHUKW U peXxe MUKPONUTLI,

4. Mpy OTNOKEHWA MUPOKNACTUKK M3 3PYMTUBHLIX Ty4 MPOUCXOAWUT €€ WHTEeHCHUBHAEA
sonosan auddepeHuMauMA No KPYNHOCTM W yAeNbHOMY Becy. B onpeaenenHbIX cny4asx
3TO NPUMBOAUT K 3HAYUTENbHbLIM W3MEHEHWAM ee MUHepanoro-neTporpaguueckoro M xu-
Muyeckoro cocrasoB. ConoctaBneHMe WMMEIWMXCAR AdHHbIX MOKa3biBaeT, YTO MHTEeHCUB-
HOCTh TakoW AuddepeHumaum npPAMO nNponopuMoHanbHa CTENeHu pacKpucTannusayumn
WMCXOAHOTO pacnnasa W COOTBETCTBEHHO COAEPXKaWMKO Kpuctannoe B Tedpe. pu 3tom
Hanﬁonee 3HauuTenbHa OHa B HOBEHMNbHbIX PA3HOCTAX, B KOTOprX BENWKW pasnuyMA B NNOT-
HOCTM MeXAy 4YacTMUamKu nopwucToro cTekna W Kpuctannamu. B pacnnase, wasepraemom
cywecTeeHHo 3ddy3MBHLIMM BynkKanwamu, Hanpumep 6a3anbTOBLIMKM, COAEPMaHWE KpPW-
crannuyeckoi (assi obbiyHo HesenuKko. Mo XMMHMECKOMY COCTaBy OCTaTOMHbIR pacnnas
(ctekno) w muHepansHan chasza cnabo pasnuyalotcA mexay coboi. Moaromy 3onosan
anddepeHuMauMA NMPOKNACTUKK 3TUX BYNKAHOB MO KPYNHOCTW W yAensHOMY Becy He
NPUMBOAMT K ckONbKO-HMByAb cywecTBeHHOW AuddepeHumaumu No XUMHYECKOMY COCTaBy.
B oTtnuume ot Tedpbl ITOro TMNa B nennax aHAe3UTOBRIX IKCTPY3UBHO-IKCNNO3UBHLIX BYN-
KaHOoB, cofepXawmx ocoBeHHO MHOro Kpuctannos, TakaR auddepeHumauma npoasneHa
Hawbonee 4erko. OcobBeHHO CMNLHO OHa BbIP@XeHa B OBeHWNbHOW Tedpe, cOCTOAWER M3
NeM30BbiX 4acTWU, KPUCTannoB M uUx OGNOMKOB necyaHol W OTYaCTW anespvToBOW pas-
MEpPHOCTM W TOHKOW anesponenvTOBOW BWTPOKNAacTMku. B Hed nuwe rpybaa Tedpa, na-
NMNNK OTP&KAKT aHAE3UTOBLIW COCTAaB W3BEPrHyTOoro marepuana. MNecuaHan tedpa coctouTt
NPEeMMYLECTBEHHO M3 KPWUCTannNoB W WMeer no3tomy 6Gonee OCHOBHON, aHae3wuTo-6a3ansb-
TOBbLIA cOCTaB. TOHKO3EPHUCTbIE aneBponenuToBble Nennbl COCTOAT B OCHOBHOM W3 vac-
TWL OCTaTOMHOrO CTeKna v MMmeloT Gonee KWUCNbIA aHAB3UTO-4AUWUTOBLIN U AaXKe AaUUTOBbLIW
coctas. OTMeEYEHHaR 33aKOHOMEPHOCTL BaX<Ha ANA HAc TakKXe W NoTOMY, YTO OHa, Kak
6yaeT NOKasaHo fAanblue, COXPaHAGTCA W NPW MepeoTnoxeHun Tedpbl B BOAHOW Cpeae.

FNABA BTOPARA

NPUHUUNUANBHBIE CXEMbl CTPOEHWA KOMNJIEKCOE OTNOXEHWA
NOAHOXKWA W NEPUGEPMU BYJNIKAHOB PA3HBIX TUNOB

MpoBeaeHHble WCCNEAOBAHWA MNOKA3aNW, YTO OTNOMEHWA, HAKANNWBAKLWMECA Y TMOAHOKWA
W no nepudepun AGWCTBYIOWMX BYNKaHOB, 0BpasyioT 3aKOHOMEPHO NOCTPOEHHbIe KoMN-
nekchl. BaxHeNWwWUMn oCoBEHHOCTAMM MX ABNAIOTCA: YETKWE BEPTUKANLHAA W' paguansHan
30HanbHOCTb, UWKMAWYHOCTL WM OTYETNUBOE paclwupeHve o6NacTh HAKOMNNEHWA OTNOMEeHWIA
N0 Mepe pocTa BynkaHoB. MOWHOCTH, OCOBEHHOCTM UMKNWYHOCTM M COCTaBa OTNOMKEHWHA
onNpeAenAOTCA NpeXae BCEro xXapakTepowm ByﬂKaHIﬂl'leCKOﬁ AGATENBHOCTH, Kpome TOro,
MOLWWHOCTH, OCOGEHHOCTM pacnpeAeneHMA W CTPOEHWMA ITUX OTNOXKEHWUA B 3HAYUTENbHOW
mepe obycnoBnedsl Takxe pensedom (cosgasaeMbiM BYNKaHW3IMOM, TEKTOHWKOW W 3K30-
reHHbIMW NPOLECCaMM), XAPAKTEPOM TEKTOHUYECKWMX ABWKEHWA W KIMMAtoMm paioHa.

BbIAenATCA TPM OCHOBHbIE 30HbI OCaAKOHAKOMNMEHWA: Cam Bynkad, obnacte ero noa-
HOXWA, npoTArueawowancA Ao 10—15 km, u nepudiepuA, NPOCNEXUBAIOLIAACA Ha PaccToA-
Humn 4o 20—40 Km OT UBHTPOB U3BEPIKEHUM.

Y ByNKaHo8 pasHeiX TUNOB BCAEACTBME Pe3KO PasfMYHOro XapakTepa BynKaHu4yecKoW
AEATENLHOCTH 3Ta o6wan cxema MMEET CYUWECTBeHHbIe ocobeHHocTn. Kpome Toro, KaxAabiv
BYNKaH WMEeT CBOW HENOBTOPUMbIE YepTbl MOPGONOruM, CTPOBHWA W Pa3BWTWMA, YTo OnN-
pegenreT WM crneunduKy CTPOEHWA, BELECTBEHHOro cocTaBa M (POPMMUPOBAHHMA OTNOMEHWH,
HAKaNNMBa WUXCA Y UX NOAHOXUIA U Ha NPUNEr alWMX TEPPUTOPUAX,
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B HacToAlWed rnaBe kKpaTKo W3NOXUM NulWbs Haubonee BaxHble ocoBeHHOCTM CTPOEHMA
OTNOXKEHWA MOAHOXKMIN W nepudepu THNOB BYNKAaHOB, NPUHUWNMENEHO Pa3NMYAOWMNXCR
no npeo6najalouiemMy XapakTepy ByNKaHWYECKOW AEATENLHOCTM: CyllecTBeHHO 3dhdy3us-
HbIX BYNKaHOB, 3¢¢Y3HBHO-3KCI‘IHO3MBHHX CTPaToBYNKaHOB W 3KCTPY3WMBHO-3IKCNNO3UB-
HbIX annaparos. -

BHyTpeHHee CTpOeHME CaMWX 3TMX BYNKaHOB 3/1eCb PacCMaTpUBAETCA NWWb CXemaTwy-
Ho, a Gonee AeTanLHO — B cneumansHbix pabotax [Nyunukwii, 1971; vwap.].

NPUHUWNUANBHAA CXEMA CTPOEHMA KOMMNMEKCA OTNOXEHWA
NOAHOXWA CYWECTBEHHO 39®Y3UBHbLIX BYNKAHOB

Cpeau 3Tux BYNKaHOB PasfM4alOTCA NAaBOBbLIE NNAaTo ¥ NOCTPOAKW apeansHoro BynKaHnima,
LWMTOBbIE BYNKaHbl M CYLWECTBEHHO NAaBOBble CTPATOBYNkaHbl. [INA HUX XapaKTepHbl M3NWUA-
HWA NaB, 4aCcTO BECbMA XWAKWX, 0COBEHHO B apeanbHbiX 30HaX W WWTOBLIX ByNKaHax, co-
npoBoxaawowmvecs obpazoBaHem HeBonbLIWX KONWYECTB NWUPOKNACTUKK, B OCHOBHOM
IKCNNO3MAMWU BynKaHCKoro Tuna. MmelowuecA B nuTepatype AaHHbIE MOKAa3kiBawOT, 4TO
3TM ByNKaHbl WUMEKT AOCTAaTOMHO NPOCTOE CTPOeHWe, ChoXeHbl 6NU3KUMKM no cocTasy 3-
thy3svBamMu, nepecnavBaldLMMWUCA C PEAKMMM FOPUM3OHTAMW W NWH3aMW NUPOKNAcTUKKW —
6om6, wnakoe, nanunnei, nennos. (MpumepamMu ABNAKTCA nocTporiku B KnoueBckow
rpynne eynkavos [Cupwx, 1968; Menekecuee u ap., 1974; Epmaxos, 1977], 8 Cpeawn-
Hom xpe6te Kamuatku [Oropoaoe u ap., 1972; Kpaesan, 19806], wuroBbie NocTPORKW
Wcnanawm [Purtman, 1964, u agp.), Taeaiickux octposoe [Jaggar, 1947; MakaoHansa,
1975; Nyuvuxwuiz, 1971; u ap.], Anonum [Nakamura, Kazuoki, 1964; w ap.] v apyrux
PaloHOB,

W3-3a HebonblioW PponM NUPOKNacTMKWM NPOAYKTbl €€ NepeoTNOXeHWA — Tedpoungsl
BCTPE4ATCA PeAKo B Buae HeGonbWWX NPOCNOEB W NWH3 AENOBUA U OTNOXEHUIA MEenkKux
soaoToxkoB. lNpumepom aAsnAetcA TonbaunHckuie gon. lMepecnavnBaHue nas, ManoOMOLLHbIX
NPOCNOEE NENNOB W NIMH3 TaKWX BYNKaHOFreHHO-OCAA0YHLIX HAaKOMNEHWH, 4acTo oBoxKeH-
HbIX NexawrM1 Beille MaBOBLIMK MOTOKAMKW, ABMAETCA XapaKTepHOW 4epToi CTPOeHMA
3TUX NoCTpoek, Hanpumep B8 Ucnanauu.

O6wwupHble NaBoBble NOKPoOBbLlI OponmpyloT Gonee apeBHUE OTNOXEHWMA, NPEAOXPaHARA
MX OT PasMbiBa, ¥ CO34aKT NPOMHLIE NNOTUHLI, NOANDYALI B YCNOBUAX CNOXHOMO BYNKaHu-
yeckoro penceda. Bbile TakuMX nNepeMbiyeK M B 3anaguHax NaBoOBbiX PaBHWH 0Bpa3yoTcA
03epa, HepeAKO O6GWMPHBIE, B KOTOPbIX HAKannUBalTCA TOHKO3EPHUCTBIE OCaaKW, AMATO-
MOBbI€ Wnbl, Hanpumep B 03. [iByxiopTouHoe Ha Kamuarke, 03. Mueat 8 Mcnanaum [Ment-
Hep, 1980] w ap. WanuAHMA nas B Takne o3epa NPpUMBOAAT K 06pa3soBaHWI0 rOPU3OHTOB wWa-
POBbIX NaB W AECKBaMauMWoOHHbIX ruanoknactoe (WUcnauauwa). Heobxogumo oTMeTWTb, uTo
B CTPOEHMM CyliecTBeHHO 3dy3amBHBIX CTpaToBynKaHoB, w3Beprawowmx OGonee BA3KWUA
pacnnae # no3toMy 6onee KPYTOCKMNOHHBLIX, 3HAYUTENbHYHO POfib MIPaldT M rOPHU3OHTbI
nupoknacTukn. OHW NOAYEPKMBAKOT WMKNWMHOCTh CTPOEHWA W Pa3BuTUA BynkaHa. Mpwu-
MEPOM RBNAETCA AETankHO M3yYeHHbIW ronoueHoBbid Bynwkad Maneid Cemauuk [Bpaiue-
Bau Ap., 1978a, 6; CenAnrvH v ap., 1979] .

NMPUHUUMNUANBHAA CXEMA CTPOEHWA KOMMNNEKCA OTNOXEHWA
MOAHOXHA 30OY3UBHO-IKCMNO3UBHLIX BYNKAHOB

B oTnuume OT CywecTBeHHO 3(y3nBHbIX NOCTpoeK B obpa3oBaHUW BYNKaHOB 3TOro Tuna
BaXHYI0 NUBO pellarllyo ponk WrpaeT MOLIHAEA 3KCNNO3MBHAA AEATENbHOCTb, YepeaytoLlan-
CA C MeprofamMu OTHOCUTENBHOTO MOKOA CO CnabbiMW 3KCNNO3WAMM W U3NUAHUAMM nas.
Mpumepamu ABNAKTCA BynkaHbl Kniouesckon, Apada, KapsIMCKWIA U MHOTWE ApPYTHE.

Obuwan cxema CTPOBHMA BYNKAHOB 3TOr0 TMNa M KOMMNNEKCA OTNOXEHUA WX NOLHOXWA
W neputepun NokazaHa Ha puc. 5. ATo TUNWYHbIE CTPaToByNKaHbl. OHM COCTOAT W3 Nepe-
CnavBaloWMXCA NayeK, NUH3, ropusoHTOB rpyboobnomoyHor Tedpebl, OTNOXEHWI pacKaneH-
HbIX NasuH W rNbiBOBLIX NaBOBBIX MNOTOKOB, CnaralWMX KPYTOCKNOHHBIA KoHyc (Ao
20-40°). B ceA3n ¢ OBMNMEM DPbIXNOrO NWUPOKNACTMYECKOro Martepuana y MOAHOXMIA Ta-
KWX BYNKaHOB pa3sBWThl NepecnavBalOWMecA C naBamMn M Tetpoid MOLLHbIE TOMWM M NWUH3bI
OTNOMEHMM, COCTOALWMWX W3 NPOAYKTOB ero nNEepeoTNOXEHWA 3K30reHHbIMW NpOoUEeccamu.
B cTpOeHWMM, reHeTWHeCKOM COCTaBe W PacnpefeneHym 3TUX OTNOXKEeHWA B paspese v Ha nno-
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Puc. 5. MNpuHuMnManeHan cxema CTPOEHMA KOMNNEKCA OTNOXKEHUA NOAHOMWA W nepudepun 3tdy3uBHO-
3KCNNO3UBHOMO BYNIKAHa B yCNOBUAX MNYMUWAHOro Knumarta

1—3 — BynKaHoreHHsle HakKonneHwA: | — NaBoBkie NOTOKW, 2 — OTNOXEHWA PACKaNeHHbIX NaBWH,
rpy6aa Tedpa, 3 — NOYUBEHHO-NUPOKNACTUYECKWIK Yexon: 4 — NaxapoBbie OTNOMEHWA; 5 — NegHMKOBbIE
otnoxeHun; 6—9 — nponweuin; 6 — BanyHHsIe W rpasuAHO-rane4YHble Ocaaku pycen u ApPo6AWMXCA
BOAOTOKOB; 7, 8 — 0CagKu PacnnacTbiBalOWWXCA BOAOTOKOB: 7 — rpaBuMWHO-necHaHble, 8§ — necyaHbie,
9 — anesponenUTOBbLIE OCaAKW WCCAKAKWMX BOAOTOKOB; 10 — annoBvansHO-NPONIOBWaNLHLIE OTNOXEHWA
nepudepun BynkaHa, HaXOAALWErocA B CTaauu 3aTyXaMuA AeATensHocTn; 771 — annewanbHbie U 03epHO-
BonoTHbIE OTNOXEHWA Nepudepun NOTYXLWEero BynkKawa; 12 — annwoeuansHblie W 03epHO-60N0THLIE OTNOMeE-
HWA B NpUNeraowen Aenpeccum

WaAn CyWecTBYyeT 4YeTKaA paauanbHam 30HaNbHOCTL W UMKAWYHOCTL. Hanpumep, B8 ycno-
BMAX YMEPEHHOro ryYMUMAHOro Knumarta Kamuarku y NOAHOMWA PacnpocTpaHeHbl B OCHOB-
HOM DNaxapoBble HaKONNEHWA, nepecnavBarlUMecs C NaBamu W Tebpol y ero BepxHMX
4acTen U C annBUanbLHO-NPONKBUANBHLIMKW, ABNOBUANLHLIMW OTNOXEHUAMMN — Y HUKHWX,
B cBA3u ¢ 3TMM B nonepeyHom npodune NoAHOXKWE OTAENAETCA OT BYNKaHWYECKOro KOHYy-
ca peakum neperuBom., Ero maknoH ropasao Gonee nonorwit (ot 10—15° B BepxHux uac-
TAX A0 5° v meHee — 8 HiwkHux). Mo nepreprn AEUCTBYHOWMX BYNKaHOB 3TOro Twna
WMPOKO PasBuThl NponBUankHbIE PaBHWHLI. B paspe3ax naxapoBble OTNOXEHWA nepe-
CNavBarkTCA C NPONBUEM.

Mo mepe pocTta ByNKaHOB NPOAYKTbI MEPEOTNOXEHUA WX MUPOKNACTUKM naxapamu wm
BPEMEHHbIMW BOAOTOKaMMW PacnpoCTPaHAKTCA Ha Bce Bonee WMpoKon nNnowaau. Mpu atom
HEpPeAKO OKa3bIBAaeTCA, 4Y4TO Tam, rAe paHblue HaKannueanucb MeNKO3epHWUCTbIE OCaAKMW
nepudiepMvecKMX YacTen HeBonbWWX KOHYCOB BbIHOCA, C TeYEHWEM BPEMEHM HaYMHaT
oTnaratecA Bce 6Gonee rpybBbie OCAAKW BEPLUMHHbLIX YacTeil KOHYCOB BLIHOCA W Naxapos.
3T0 XOpOoWO NPOABNEHO BO MHOMMX APEBHUX BYNKaHOreHHO-0CafoMHbIX TONuwax, B 4acT-
HOCTW B NNWOLEHOBOW wWanuHckow ceute Ha Kamuatke [Wanuep, Kpaeean, 1980], B Box-
yabepackon Tonwe ApmeHuM, Kak Byaer nokasaHo HWke. B cOBpPEMEHHbIX BYNKaHWYECKUX
pavioHax 310 Hambonee yA0OHO nNOKazats CPABHUTENbHLIM aHaNM3OM NOCTPOEK, Tak Kak
COBpeMeHHble BynKaHbl 00blMHO HernyBOKO pacufneHeHdbl 3P03Mel W Mbl HE WUMeem BO3-
MOXHOCTHU HabnoaaTh ux HaubBonee HUKHUE FOPU3OHThI.

Y Menkux BynKaHOB BbICOTOW B HECKONbKO COTEH METPOB, Kak M Y MOHOMEHHbIX LiNa-
KOBbIX, NaBOBO-WNAKOBbLIX KOHyCcOB, npothuns Haubonee npoctov. Yepes HeKoTopoe BPeEMA
nocne W3BEPXKEHWA OHW OKa3blBATCA PACCEYEHHbIMWM MHOrMOY4MCNEHHbIMKW NPOMOUHAMM
W ONOACaHbl LwWnenhamn AENOBUaNbHO-NPONKBMUANbHLIX OC3AKOB WX KOHYCOB BblHOCAE,
npoctupalowmmucAa Ao 1 KM un Gonee, B ycnoeBuAx pacyneHeHHOro pensega MecTHoCTU No
3TUM NPOMOMHaM OBNOMOYHLIA MaTepyan BbIHOCMTCA B Bnvkanwmwe Bonee KpynHblie BO-
AOTOKW. I'lpu ANUTENbBHOM MNepepbiBE aKTUBHOCTW TakKoro MenKoro BynkKada IPO3UOHHO-
aKKYMYNATUBHbIE MPOWUECChl y ero NOAHOXWA BbICTPO 3aTyxawT, M Npu BnaronpuUATHbIX
YCNOBMAX CKNOHLI Ero NOKPLIBAKTCA PACTUTENLHOCTLIO.

Mpu nepexofe Ko Bce HBonee KPynHbIM BynKaHam 06HapyXWBAaeTCA ACHO BbipaKeHHOE
1 Bce Gonee pacwwuprAloweecA noaHokue W nepudepun. Npumepom ABnAeTcA paa Bynka-
HoB (B ckoBkax yKa3aHa OTHocWTensHan Bbicota) : Kapeimckuit (700 m), KpaweHuHHuKO-
ga (1000 wm), Wneurckuit (1470 m), Xentosckuit (1500 m), MytHosckuin (1500 m),
Onana (1800 m) u ap. B paspesax ux NOAHOXWUIA MOABNAKTCA NaxapoBbie HAaKONNEHWA,
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KOTOpble K nepudepun CMEHAKTCA AENBUaNbLHO-NPONKBUANbLHLIMUY, NPONBUANLHBIMU
0CaiKamMu MenKux BoAOTOKOB.

Oco6eHHO 4ETKO BbIP@XXEHHbIMW W OBGLUMPHLIMW ABNAKTCA MOAHOXMWA W nepudepus vy
KpynHbIX cTpaToBynkaHoB: Kopakckoro (3456 m), Octporo Ton6auvka (3682 m), Mnoc-
koro TonbBauvka (3085 m), Kpowouwkoro (3528 m), Knwouesckoro (4850 m) u ap. Ha
HUX OPMUPYKOTCA MOLWHbIE, UMKIIMYHO MOCTPOEHHbIE KOMMMNEKCbl BYNKaHOTeHHbIX, na-
XapoBbIX, annBManLHO-NPONKBUANBHLIX, AENOBWaNbHLIX U y Haubonee BbICOKMX — nea-
HUKOBbIX HakonneHuin. B 6naronpuATHbIX ycnoBUAX penseda OHW NPOCTUPAKOTCA Ha
10-30 kM oOT UeHTpa W3BepP)KEHWW, NOCTENeHHO BCE fAanblie ''BbITECHAA'' 03epHO-annto-
BWanbHble OCaAKW B NPUNeralwwmnx penpeccuAax. B KauecTBe TUNUHHOrO NpUMepa MOXHO
yKa3aTb Ha BynkaH KnNHYeBCKOW, CTPOEHWE MOAHOXWMA KOTOpPOro noApobHo paccmoTpeHo
B cneaylouwen rnase,

NMPUHUWNWANBHAA CXEMA CTPOEHWA KOMMMEKCA OTNOXEHWA
NOAHOXWUA IKCTPY3UBHO-3IKCNJIO3UBHLIX BYNKAHOB

Y ANUTENsHO PasBUBAKOWMXCA BYNKAHOB 3KCTPY3MBHaA AEATENbHOCTb 06bIYHO COMETaeTcA
C MOWHLIMKM 3IKCANO3MBHLIMU W3BePXKeHUAMKU. [laHHbie NO WM3BEPXEHUAM U U3y4YeHue
Pa3pe3oB BYyNKaHOB MNOKa3biBawT, YTO B UX AEATENbHOCTW CYUWECTBYET AOCTAaTOMHO YeTKanA
UMKnuMYHocTe. OHa BbipaXaeTcA B uYepefoBaHWM 3IKCTPY3MBHOW [AERTENLHOCTW, HEPEAKO
ONUTENLHOW, CONPOBOXAANWENACA OTHOCUTENbLHO CcnabbiMKU 3IKCNNO3NBHLIMWA ABNEHMAMM,
M PeAKWX, HO YPe3BbIYaWHO MOLWHLIX 3PYNTUBHBIX UWMKNOB BynKaWckoro tvna nubo na-
TepanbHO HanpPasNeéHHbIX B3pPbIBOB, BO BPEMA KOTOPbIX 3Ha4YWTENbHaA 4acTb paHee C¢ODMH-
POBaHHbLIX 3JKCTPY3WA YHWYTOXKAETCA. [lpMmMepamuM ABNAETCA COBPEMEHHaA aKTUBHOCTb
BynKaHoB beabiMAHHLIA ¥ Wneenyy Ha KamuaTtke v ap.

Ha ocHoBe M3yueHWA pa3spe3oB PAAA BYNKaHOB W aHanv3a NUTepaTypHbiX AaHHbix Gbina
COCTaBNEHa NPUHUWNWANLHaA CXeMa CTPOEHWA BYNIKaHOB 3TOr0 TWMNA, OTNOXEHWA WX Noa-
HoXMUi 1 neputbepun (puc. B) . XapaxkTepHoit 0cOBEHHOCTbIO ABNAETCA HanWuMe B WX Bep-
WKWHHBIX YaCTAX CEepuMW IKCTPY3UBHbIX KYMNONOB, WHOrAa COYETAWMXCA C KOPOTKUMKU U
MOLHbIMK NaBoBbIMM noTokamu. Kynona onoAcaHbl oOCbINHbIMKM  Wneitamn, rpyboob-
NOMOUYHbLIMW OTNOXEHWAMMW pacKaneHHbIX nNaBWH. Ha cknoHax w b I"IOAHO)KVIﬁ BYNKaHoB
3Toro Tuna npeobnajaldT UMKNWMYHO MepecnavBalWMecs OTNOXEHWA HanpaBneHHbIX B3pbi-
BOB, arnomepatoBbiX M NemM30BbIX NUPOKNAacTU4ECKMX NOTOKOB, CAowu nanﬂnneﬁ, nennos,
a TaK)XXe ropu30HTLI W NWH3bl NaxapoBbiX HAaKOMMEHWA M OTNOXKEHWA BPEMEHHLIX BOAOTO-
koB. OTNOXEHWA NUPOKNACTUHECKMX MOTOKOB MPOCNEXWBAOTCA J[aneko B nepudepuw,
Ha 20-30 km OT ueHTpa u3BEPXKEHUW, B 06NacT¥ LUMPOKOro PacnpoCTPaHeHWA MPonBK-
anbHbIX Hakonnexnin. [pumepom mBnAeTcA Bynkad Ku3aWMeH, cTpoeHWe KOTOPOro
pPaccMOTPEHO B CNeayloLwen rnase.

B cTapuio  3atyxaHumAa BVnKaHHlleCKOﬁ AEATENLHOCTH CKNOHb! BYNKaHoB abbiuHo yxe
HacTonbKo rnyboKo pacuneHeHbl 3PO3WeN, YTO BYNKAHOTEHHbLIE W NaxapoBblé HaKOMNNeHWUA
pPacnpoCTPaHAKTCA B OCHOBHOM MO pacceKatowmm ux rnybokum BappaHkocam v AONWMHaEM,
He HapallMBanA B BbICOTY NOCTPOWKY WU ee NOAHOXMUE,

BynKaan, AnvUTenbHOE BpeMA HaxogALWMWecA B COCTOAHMM OTHOCUTENbHOro nNOKOA nubo
yxe notyxwwue, ocobeHHo rnyb6oko pacuneHedsl. 1o ux nepudepun yxxke yepes HeECKONbLKO
TbICAY NET HauuHaeT (HOPMMPOBATLCA TUMNWYHLIA TOPHbLIM, NOArOPHO-PaBHWHHLIA annBUA,
BNONHE CXOAHLIA C OCAAKaMW PEeYeK B COCEeAHUX HEBYNKaHWYECKWX panoHax. MNMpumepom
ABNAKOTCA OTNOXEHWA, HakannuealowwWecA no nepudepun APEBHEA NOCTPOWKMW ByNKaHa
Agauu.

Cpeav annBWanbHbIX 03epHO-60NOTHBIX OCaAKOB y MOAHOXWA, No nepudepun noTyx-
WMX BYNKaHOB M B DC3AKaxX CMEXHbIX PaliOHOB HEPEAKO BCTPEYATCA Hebonbume NUH3bI
XemMOreHHblX (KapBoHaTHbIX, KPEMHMCTbIX, JKENe3ucTeiX W AP.) O0CaAKOB TepmManbHbiX
NCTOYHWUKOB.

Kak yxe oTMeqanock B nNepBOi rnaeBe, B UCTOPUM Pa3BUTUA KPYMHbIX BYNKaHOB W Byn-
KaHn4eCKnx UeHTPOB XapaxkTep BynKaHM3mMa B oOnpeaeneHHolX rMpegenax 3aKOHOMEPHO
M3MEHAETCA WM 4aCTO HEOAHOKPATHO. Takue UEeHTPbl MMEKT ChoXHOe cTpoeHue. Hepeako
Ha WMWTOBbLIX NAaBOBbIX MNOCTPOWMKAEX 3aneralwdT TMNWUYHbIE CTPATOBYNKaHbl, @ Ha NOCNEAHUX —
KynonbHble BynKkaHbl. PasHoobpa3Hel ux coueTaHWA v Ha nnowaawn. MNMpumepamu ABnNAKOTCA
KnioueBckan rpynna ByNKaHoB, PAA BYNKaHUYECKUX UEHTPOB B BOCTOMHOW BYNKaHWYECKOW
3oHe KamuaTku, a TakXXe CNOKHOMOCTPOEHHbIE, NMNWOUEHOBLIE BYNKAHOrEHHO-OCAaA0YHbIe
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Puc. 6. MpuHUANWanbHan Cxema CTPOEHUA KOMNNEKCa OTNOXEeHNA NOAHOMUA U Nepudiepun 3KCTPY3UBHO-
3KCNNO3INBHOMO ByNKaHa
1 — 3kcTpyauu; 2 — nasosble NOTOKK; 3—6 — OTNOXEHWA: 3 — HanNpasneHHbIX B3pPLIBOB, 4 — arnome-
paToBbiX, 5 — NEM30BLIX NMPOKNACTUYECKWX NOTOKOB, 6 — pacKanexHbIX NaBuH; 7 — NOYBEHHO-NMPOKNa-
cTMyYecKuid yexan. OctanbHble ycnoBHele 0603HaYeHUA CM. Ha puc. 5.

Tonwu KamMuyaTKi, APMEHWM U MHOTWUX APYTUX PaioHOB, Y NOAHOXWA TaKUX BYNKaHU4ec-
KWX MaccvMsoB ¥ Xpe6GTOB passuTel MOLWHBIE TOMUM OTMOMKEHWA, CTPOEHWE W COCTaB KOTo-
PbiX OTP@KAEOT XapaKTep ByNKaHM3Ma, TEeKTOHWKW, Knumata W Apyrux dakTopos. Ha
OCHOBE CPaBHWUTENbHbLIX AaHHbLIX, NOMYYEHHbIX NPU U3YHEHUM OTNOXKEHMA MOAHOXKWUIA COBpe-
MEHHbIX [JEACTBYHWMX BynkaHoB, B paboTe npoBefeH aHanu3 CTPOEHWA HWKHe-CpeaHe-
NNMOLEHOBOW BOX4abepACKON TONWM W BEPXHENMOUEHOBOW CUCWMAHCKOW CBUTbI ApMEHUW.

FMABA TPETbA

OCHOBHbIE YEPTbl CTPOEHUAR U ®OPMUPOBAHUA OTNOXEHUA
NOAHOXKUIA BYNKAHOB PA3JIMYHbLIX KIIMMATUYECKUX OBCTAHOBOK

CKNOHbl AGACTBYKOWMWX BYNKaHOB NOABEPrakdTCA 3HEPriyHOMY BO3/IEACTBUIO 3K30TEHHLIX
areHTOB W NpeX<Ae BCero BOAbl, NbAAa W BeTpa. 31eCb MHTEHCUBHO NPOTEKAT CKNOHOBbIE NPO-
ueccel. B CBA3KM C 3TUM Y NOAHOXWIA U NO Nepudepun TaKMX BYNKaHOB LWMPOKO pacnpocTpa-
HeHbl naxapoBble, NPONBUaNbHLIE, AENBWaNbLHO-NPONKBUanbHbIE, @ B ONPeaeneHHbIX ycno-
BWAX NeJHUKOBBIE, BOAHO-NEAHMKOBbIE, O2EPHbIE M 30N0BbIE OTNOXEHMA. Hanuume Takoro
cBoeobpa3sHOro reHeTMYECKOro Komnnekca obycnosneHo npekae Bcero obunuem nmpo-
KNacTMKW, KOHTPacTHbIM penbedioM W APYrMMM npuyrnHamu. MccneposaHue nokasano, 4to
BAWAHWE KMWMAETa CKa3biBAETCA MpeXae BCEro Ha CTEMEHW PasBUTHUA M XapakTepPHbIX 0Co6eH-
HOCTAX TeX WU WHbIX OTAOMEHWH, a TaK)Ke XeMOreHHOM OCafiIKOHaKONneHWuu, KoTopoe
OnNpeAenAeTCA KONWYECTBOM BbINAJAWMX OCAAKOB WM €ro COOTHOLEHWEM C BenUYUHOM
ucnapeHwn, a Takxxe Temneparypoit [Crpaxos, 1963].

B ycnoeuAx rymuaHoro knumarta npeobnafalor naxapoBsbie OTAOXEHWA Yy NOAHOMMUA BYN-
KaHOB ¥ MponiBHaneHbie Mo WX neprdepuid. Mpu nepexoge K apMaAHOMY KNWMaTy naxapossie
(ceneBbie) OTnNOXKeHWA WrpaloT Bce Bonee BaXkHyw pone no nepudepun synkaHoe. Mponio-
BUanbHbIE OCaAlKU ropa3fo Xy»e COPTUPOBaHbI, HepeaKOo BCTPEYaldTCA 30M0BbIE OTNOMEHUA.
Kpome TOro, npu ManoBOAHOCTM M WHTEHCMBHOM MCNapeHWn 4acTo obpaaytoTcA, ocobeHHo
B O3€pHbIX OTNOXEHWAX, ayTUreHHble MUHepanbl: KapboHaTbl, rMNCbl, HEPEAKO CoAa U AaXke
conu. Mpy nepexoae e 0T ryYMUIHOro KNMMaTa K negosomy Bce Bonee LWIMPOKOE pacnpocT-
paHeHWe nony4awT MopeHbl. HanBonee petanbHO Mbl PACCMOTPUM OTNOXEHWA, HAKaNNMBaw-
lWWMECA B YMEPEHHOM TYMWAHOM KMMMaTe, a OCaAKW MHbIX KNMMaTU4eCKWX 06CTaHOBOK
6yayT C HUMK CPaBHUBATHLCA.
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OTNOXEHWA NOAHOXWA BYINKAHOB
B YCNOBMAX YMEPEHHOINO rYMUAHOIN0O KNUMATA KAMYATKW

Knumar KamuaTKy XONOAHbIN YMEPEHHbIA CO 3HAUW TENbHBIM KONWYECTBOM OCAAAKOB, ocoBeHHo
B ropax v BynkaHuyeckux xpebrax (go 800 mm B roa v Gonee) . Bonee NONOBUHLI U3 HUX
Bbinajaet B 3umHee BpeMA. CHeroTaAHWe NPOMCXOAMT ¢ MaA no ceHTABPL, NOCTMraA mMakcu-
MyMa B vioHe—uione. JleTHWe AOXAW 4YacTble, MopocAwMe. CunbHbie NMBHK 6biBAOT PeAKO
[Mwbumosa, 1961; w ap.). B ropax » y neaHoxmit BynkaHoB Ao BbicoTs! 600—700 m
NPOTArMBAaETCA MOAC NECHOW pacTUTenbHocTW (KameHHan Gepesa), A0 Bbicotbl 800—900 m
pacTyT KycrapHuku (onexa, KegpoBeid cTnaHuk), seiwe, ao 1200—1500 m, npoctuparoTtcA
nyra, B mMectax aKTMBHbIX W3BEPXEHWIA PACTUTENLHOCTL OTCYTCTBYET, OGLWMPHbIE NPOCTPaH-
CTBa NOKPLITHI NEBOBbIMW, MUPOKNACTUHECKMMM NOTOKAMMW, OTNOXEHUAMW naxapos W
KOHYCoB BbiHoca. CKnoHbl HanBonee KpynHbIX BYNKaHOB NOKPbIThI NeAHUKaMH.

B BynKaHW4YECKUX paiOHax W3BECTHbl BCE TEHETUYECKWE TUMbl OTNOMEHWH, AOCTATOMHO
XOpOWOo M3y4eHHble B Apyrux obnactAx [lWaHuep, 1951; 1966; Tumodees, 1964, 1969,
1970; NaspywwH, 1963, 1976; Nasapenxo, 1964; Enucees, 1965, 1978; Koctenko, 1975;
YucrAxkos, 1878; u ap.]. XapaxktepHbieé 0cOGEHHOCTH ITUX OTAOMEHUA: TUMbI CAOUCTOCTH,
rpaHyNoOMeTPMYECKWIA COCTAB W ApYrMe PaccCMaTpuBaloTCA BO MHOrUMX pabotax [BeinMHKWHE,
1954; Maneee, 1959, 1965, 1975a, 1977, 1980; Kpaeean, 1964, 1969, 1977, 1980a, 1981;
Kpaesan, Menekecues, 1969; Kpaesaa u ap., 1978; Menekecues v ap., 1974; Menekecues,
1980; BorewHkwuHa, 1974; Kpemeneukan, 1977; lentHep, Kypanenko, 1979; Kypanenko,
1980a; v ap.].

[AnA ycnewHoro u3y4yeHUWA APEBHUX BYNKaHOreHHO-0CafouHbIX Tonw, Heob6xoaumo Aansb-
HeLUEe WCCNEAOBaHWE 3TUX OTNOXKEHWIH, YTOYHEHWE U CACTEMATHIAUMA MX AWArHOCTHUYECKNX
npusHaxkos. Mo3ToMy aBTOPOM MPOBEAEHO, C YYETOM NUTEPATYPHbIX AAHHLIX, AETaNbHOE U3Y-
yeHue auManbHO-reHETMYECKOro COCTaBa, CTPOEHWA W (OPMWPOBAHUA 3TUX OTNOXKEHUA
¢ MCNONb3OBaHWEM METOAA nuTonoro-PaunansHoro aHanwsa, paspabotanHoro 8 [eonoruve-
ckom uHetutyte AH CCCP [Tumodiees, 1964, 1969, 1970, 1975].

MNoa reHeTuyecKUM TMNOM OcafKa B paboTe NoHUMMaETCA OAWH WKW HECKONbKO NUTONOrK-
yecKux (rpaHynomeTpuyeckux) TUNOB ocaakos, 06nafalWMX COBOKYNHOCTLI POACTBEH-
HBIX FEHETUNECKMX NPU3HAKOB, KOTOPbie OTPaXaloT OBWHOCTE YCNOBUA UX HaKOMNEHWA.

Moa thauvein noapazymMeBaeTCA KOMMNNEKC (M3NKO-reorpaPuuecknux ycnosuia cpeas!
0CafKOHAKOMNNEHWA, B PE3yNbTATE CYLECTBOBAHWA KOTOPbIX CHOPMUPOBANKUCL OAMH MK
HECKONbKO FeHEeTUYECKMX TUMOB OCafKOB, a Tak»e camu ocagkw, obnaparowme cooTBercT-
BYHOLWMM OnNpejeneHHbIM KOMMNNEKCOM NMepBUYHbIX NpU3Hakoe (ycnoeua + ocafok) .

Ha KamuaTke y NOAHOXWA BYynKaHOB HapAAY C pa3Hoo6pasHbIMW BYNKAHOreHHbIMW Ha-
KONNEHWAMW Pa3BUTLI Naxaposble, annloBUaNbHO-NPONIOBHUANbHLIE, AENBWaNbHO-NPONI0-
BWa@nbHble, O3epHbiE, @ B BEPXHMX YacTAX NOAHOXWKA Haubonee KPynHbIX BYNKaHOB —
v MopeHbl. KpoMe TOro, Ha OTKPbITbIX MPOCTPAHCTBAX CPeAWHHbLIX YaCTeM KOHYCOB BbIHOCA
HEPeAKO NPUCYTCTBYIOT LENOYKM NECYaHBIX JIOH BBICOTON B HECKONbLKO METDOE.

JTaxapoBblie OTnoXeHWA

B ycnoBuaAx KamMyaTKi OCHOBHOW MPUYMHON BOIHMKHOBEHWA HavWbonee MOLUHbIX MaxapoBeix
NOTOKOB ABNAETCA W3BEpPXeHWe GOHI:LUMX macc paCKanBHHDﬁ AMPOKNAacTUKKW Ha CHer W nea,
ocobeHHOo B 3uMHee BpemA. Mpumepamu ABNAIOTCA W3BepXeHUA BynkaHoe Asauw B 1938,
1945 rr. [Muidn, 1953], Knwoyeeckoro 8 1945 r. [Muian, 1956], BeasimanHoro 8 1956 r.
[Fopwkoe, Boroaenenckan, 1965], Wueenyy B 1964 r. [Ay6uk, Menniinos, 1969] v ap.
Tak, npu wsseprkeHun Bynkana KmwoueBckoro 1 AxBapA 1945 r. mMouwHbie packaneHHble
naBuHbl 0BPYWMNNCE HA NEAHWMKKW, PAacnONOMEHHbIE HAa ceAnoBWHe ¢ conkoW Cpeawxeid. Mpu
MX TaAHWMW BO3HUK GypHBIA rpA3eKaMeHHbIn NOTOK, Aoweawwd Ao p. Kamuyatkw [Muin,
1956]. Takue MolwHble naxapbl 3aXBaThiBa)T 3HaYMTENbHbIE 4acTW CKMOHOB ByNKaHa,
CTPY)XaT MaTepyan y ero NOAHOXMUA W YacTo BbIXOAAT AaNeKO Ha NpUNerawwme TeppuTopuy,
Hanpumep, npu uasepxenun synkana BeasimAanHoro 30 mapta 1956 r. packaneHHeld mate-
puan oTNOXUNCA Ha nnowaau oxkono 500 kM2, Mpu 3Tom 06pazoBanics naxapsl NPOTAKEN-
HocTbo Ao 90 kM, ocTaBuBlume cnoil Hawocos obwum obvemom ao 05 km® [Fopwkos,
Boroasnerckan, 1965]. MMaxaps!, BO3HMKaAOLWME BO BPeMA NUBHEA, MMEOT ropasao MeHsb-
WY MOLWHOCTh, WWPOKO HE PAachpOCTPaHAKTCA NO CKAOHAM W NOAHOXWAM BYNKaHOB, a
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Tabnuwuya 3
Dauun U reHeTMYECKHWE TMNbI OCAAKOB NaxapoBbiX OTAOKEHWUA

O6¢craHoBKa Dayun MNeHeTMyeCcKWid TUN Ocaaka WUHpexc
Naxaposseie noto-  N61GOBO-BANYHHBIX OCAAKOB CronneHnA rnei6, BanyHos, WeGHA, NnBK-1
KW Ha CKNOHaXx, BO AOKAMEHHbIX NOTOKOB APECBbLI, raneK ¢ MeNnKO3epPHUCTbIM
B 30HaX NOAHO- (N1BK) 38NONHUTENEM, HECNOWCTbIE U HECOPTU-

WMIA U NO Nepu- pPOBaHHbIE

hepun BYNKAHOB, Cynecuanbix rnbi6OBO-BANYH-  CKONNEHUA rNbi6, BANYHOB, WEBHA, nrK-1
B AONUHAX W Ha HBIX OCAAKOB FPA3EKAMEHHBIX  APECEbI, NOTPYKEHHbIX B OBUNsHBIR
KOHYCaxBbIHOCA  porokoms (NIMK) menKosem, CoprupoBKa OTCYTCTBYeT.

HeweTkanA paccnoeHHOCTe BeiParkeHa
UBNOYKAMK, NUH3AMU, CKOMNNEHAAMN
rnbi6 u BanyHos

Takue e HeCnoucTbie U HECOPTUPO- Nnrk-2
BAHHbIE HAKONNEHUA, HO C Xa0THYe-
CKWUM pacnpeaeneHem rneib n

BaNYyHOB
ApecaaHo-necyanblx 0CAKOB Necuausie apecesRHUKK, NECKH C nar-
rpAsesbix notokoe (N1I7) Apecsoi, peakum webxem, ranskamu

¥ BANYyHAMKU, COBEPLWIEHHO HECOPTH-
pOBaHHbIE U HEcnouCcThie. BeTpevawT-
cA 06NoOMKW CTBONOB W BETBEH
AepeBbeB

yrnvﬁnﬂlo*r W pacWUpAKT pacceKarwume ux GappaHKocu W AONWHLI BpeMeHHbIX BOAOTOKOB.
OcHoBsHanA il&CTh HAHOCOB Crpy»aeTcA UMW B HW3OBbLAX AONWUH M Ha KOHyCax BblHOCa 3TMX
BOAOTOKOB.

DaumMn ¥ reHeTMYECKME TMNbI OCAAKOB NaxapoBbiX OTNoXeHWA. BaxHeitlwme ocobBenHOCTH
3TMX OTNOXKEHWI ONPEAENAOTCA NNOTHOCTLID, BA3KOCTLIO U AMHAMUKOW NaxapoBbiX NOTOKOB,
a TaKe COCTaBOM 3aXBaThiBaeMOro UMM Matepuana. XapaxkTepHble NPU3HAKW CORPEMEHHbIX
M APEBHUX NaxapoBLIX OTNOMEHWWA onucaHel BO MHorux pabotax [Maneee, 1975a, 1977,
1980; Kpaesan, 1974, 1977, 1980a; KpaeBaa, Kpemeweuxan, 1978; Apamaku, 1977;
Anderson, 1933; Curtis, 1954; Fisher, 1960: Parsons, 1960: Crandell, 1971; Mullineau, Cran-
dell, 1962; w ap.]. BaxHeAwumMu Mz HMX ABNAIOTCA (haKTWYECKOE OTCYTCTBME COPTUPOBKM,
CNOWCTOCTW, BbICOKAA NPOMHOCTL AAXE TONLKO YTO OTNOXEHHOro OCaAKa, OTCYTCTBUE 0BXU-
ra, obyrnuBaHWMA [pPEBECMHbl W TPaBAHWCTbIX OCTaTKOB. MHekoTOpaR cOpPTMpPOBKA W
CNOMCTOCTE NPOABNAETCA NUWb B cnaboi KoHUeHTpauwn HawBonee rpyBoro marepuwana:
rnei6, BanyHOB B BUAe cyBropu3oHTanbHblX NWH3, Lenoyex.

CpaBHeHWe NoKasbiBaer, 4yTo Yem Gonee NNOTHAA W BA3KAA NlaxapoBaA mMacca, TeM MeHbLUue
B 0BpasylowmMxcA OTNOXEHUAX NPU3HaKoB Avbepenuaumn Matepuana. o 3TUM nNpW3Ha-
KaM Cpeav naxapoB, KaK W cened B HEBYNKaHWYeCKWX paioHax, MOXHO pasnuuaTh BOJO-
KaMeHHble, rpA3eKaMeHHbie WU FpA3eBbie NOTOKMW, COOTBGTCTBEHHO MOXHO BbIAENUTL TPWU
OCHOBHBIE hauMM¥ NaxapoBblX OTNOMeHWir: (haunio rnkIBoBo-BanyHHbIX OCaaKOB BOJOKaMEH-
HbIX MOTOKOB, (haunio cynecyaHbiXx rnbiBOBO-BanyHHbLIX O0CafKOB FpA3eKaMEHHbIX NMOTOKOB
¥ haunio ApecBAHO-NEecYaHbiX OCaAKOB rpA3eBbLIX noTokoe. B Tabn. 3 paHa kpaTkana xapakTe-
PHUCTUKE OCHOBHbLIX FreHETHYECKWU X TUNOB CBOWUCTBENHBIX UM OCaAKos.

BypHbie BOAOKaMeHHbIE NOTOKMW 4acTO BO3MWKAKOT B AONWHAX BPeMeHHbIX BOAOTOKOB BO
BpeMA NuBHei. MpW ABMIKEHUM OHW NoaxBaTbisaloT rpyboobnomouHyro obmocTky. Mo AuHa-
MUKE OHU WMET repexoasl ¢ 0BbIYHbIMK PYCNOBLIMK NOTOKAMM. [TaCne X MpoXoXKAEHUA
OCTalOTCA CKOMNNEHWA U rpAdbl NaBOBbIX I'J'Iblﬁ, BanyHoB, MEGHH, ApecBbkl C MENKO3EPHUCTbIM
sanonuuTenem. Mowsxocts 1-5 m.

OTnoxeHnA rpAseKaMeHHbiX NMOTOKOB pacnpocTpaHeHbl HavGonee WKHPOKO W NpeacTaBne-
Hbl IBYMA reHeTUYeCKMMU Tunamu ocagkos. Mepeblid M3 HUX XapaKTepu3yeTCA COBEepLUEHHO
HECOPTMPOBAaHHBIMM HAKONMNEHWAMK BanyHoB, rnbi6, webHA, ApecBbl U O6MNBHOrO0 MenkKo-
zema. [inddepeHumaumna rpyboro marepuana NPORBAAETCA NULLUbL B HaNW4MK LenoYex, NMH30-
BMAHBIX CKONNEHWH rnbib, BanyHOB M KpynHoro webHA (tabn. 1X, 7, 2). Ha nosepxHocTu
rOPU30OHTOB TAKWUX OTNOXKEHWA OTUYETNWBO BbipaXKeHbl OTAenkHbIe FPAAbLI M3 Mbl6 U BanyHoOB
W MeXTpAAOBhIe NOXGWHBI, BEITAHYThIE B HaNpaBNeHWM ABWIKEHWA naxapa.
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BTopoit reHeTMYecKWid TMN OCaAKa NPEACTaBNEeH TaKUMMW e HaKOMNeHWAMMW, B KOTOPbIX
B OTAWYME OT MepBOro Tuna rneibbl M BanyHbl pacnpefefeHbl COBEPWEHHO XaoTMYecKM
(tabn. IX, 3, 4), yto cBA3aHO ¢ ewe Gonblued BAIKOCTL) WCXOAHOW Naxaposoid Macchl.
Mow#HocT ocaakos oBoux TMnoB KonebnwTcA oT gonein merpa ao 20—30 m, pocrturan
MaKCcYManbHOW BENUYMHLI B BEPXHUX 4YaCTAX NOAHOXUIA.

OTnoMXeHWA rpPA3eBLIX Naxapos MpeACTaBneHbl COBEPLUEHHO HECMNOUCTLIMU W HEecopTUpO-
BaHHLIMU MENKOOBAOMOUHBIMIA CYNecYaHbiMM HAKONMEHWAMU, B KOTOPbBIX B OTAWYME OT
OTNOXKEHWHA FPR3EKAMEHHbIX NAXapoB NPUCYTCTEYIOT AWl PEAKWE Tanbku W BanyHbi
(tabn. X, 7). Mowroc go 3—4 m. BOKOBbIE OKOHYaHWA W NePesHUii PPOHT 3anexm oTno-
JKEHMI TaKWX NOTOKOB HEPEAKO OKAHYMBAKTCA pe3kum ycTynom Bbicoton po 0,4—0,7 m,
4yTO cBuAeTenscTByer 06 OuYeHb BbICOKOW BA3KOCTM NOTOKAE, CXOAHOW C BA3KOCTLIO rpA3e-
KaMeHHbIX naxapos. lpMMepoM ABNAKOTCA OTNOXeHWA naxapa 1956 r. y kpartepa Kapnuh-
ckoro (tabn, X, 2, 3). Hanbonee WMpoKO 0CaaKM rpA3EBbIX NOTOKOB BCTPEYAKOTCA Y NOA-
HOMMIA IKCTPY3MBHO- IKCNNO3UBHbIX BYNIKAHOB. 3A€Cb OHW 4acTo BecbMa CXO/Hbl C OTNOXe-
HUAMKU NEM30BO-NENNOBbLIX NMPOKNACTUYECKM X NOTOKOB, OTNMHAACL OTCYTCTBUEM BKNHYEHUH
060KEHHON ApeBecHbl. Bce 0TMeYyeHHbIe reHEeTMYECKWE TUMbl 0CaAKOB HEPEAKO BCTPEYaloT-
CA B OTNOXEHWAX 04HOI0 naxapa.

CrpoeHue ropu20HTOB NaxaposbiX OTROMEHWIA XOPOWO BUAHO Ha NpUMepe MOULHOR 3ane-
wu, obpa3osasiueinch, BepoATHO, B 1945 r. y 10ro-BoCTOUHbIX NOAHOMWUA BynKaHa Knioues-
ckoro (vabn. IX). OHa HawHaeTcA OT YCTbA OTO-BOCTONHOM WAPPb! M LWMPOKO pacnnacTbi-
BaBTCA Y NOAHOYXWA BynKaWa. Y yCTbA Wwappbl OHa COueTaeTCA C rpyBoobnomMouHbiMK HaKomM-
NEHWAMM pacKaneHHbix nasuMH. B 0KpeCcTHOCTAX U Belwe kpaTepa Crennepa oHa npeacTaegnexa
MOLLHbIMK, COBEpLUEHHO HEeCOPTUPOBAHHbIMKM HAKONMEHWAMWM rPA3EKaMEHHbIX MOTOKOB
mowHocTbio a0 10 M 1 Bonee. [ToBepXHOCTL 3aNeXU HepOBHAA, COCTOALLAA Kak Bbl U3 HaTeK-
WKX APYr Ha Apyra A3sIKOB. HWKe, K OCHOBAHWIO MOJHOXMA 3aNneXb LUMPOKO PAcnnacTbi-
BaeTCA lOKHee ceMcMocTaHumu AnaxoHuuy. [MoBepxHocTe ee cTpyiyaTan, GOKOBble KpaA
3aMexu YeTKO BblpaxeHsbl,

K ocHOBaHWI0 NOAHOXWA MOLLHOCTL 3aNeXu CHWXXaeTcAa ao 1—2 M. 34eck Ha ee noBepxHo-
CTW UMEIOTCA ACHO BbIpaXKeHHble rPAALI, CKONNEeHWA rneib 1 panyHos. Mo ee kpasm npeobna-
AAKT MecyaHo-APeCBAHbLIE MAanOMOULHblIE OCAAKW [PA3EBOro NOToka. B HUX 3aKnioyeHsl
oBunuHbie 06NOMKW CTBONOB W BeTBeid aepesses. Bo Beex cnyyarx OTMOXKEHWR 3anerawt
cornacHo, 6e3 CyLecTBEeHHbIX CAEAOB PAa3MbIBA NOACTUNAIOLIMX HAKONNEHWNA,

37Tv AaHHbie NO3BOMAT NPEACTaBUTL AMHAMWKY (DOPMWPOBaHWA 3anexu B CNeAylowem
Buae. [BMrawmecn ¢ BONbWOW CKOPOCTLIO NaBWHbI PaCKaneHHO NMpOKNacTMKKW Bce Bonee
HachILWATCA Tanoi BOAOW, NOAXBATLIBAKOT BCE HOBbIE NOPUUM BYNKaHOKNAcTUKKU. ¥ noAHo-
¥WA BYNKaHa, NPU PE3KOM CHUMxeHuM yknowa ot 30—35 go 5—10° oHu pacnnacTeiBaloTcA,
norpebaAn Bce HepoBHOCTM penbeda, NOCTENEHHO TEPAKT CKOPOCTb W Crpy»aiwT HAaHOCHI.
Cnabelowme BoOKOBblIE NOTOKW, pPacTeKalWMECA MO necy, NepPeHoCAT B OCHOBHOM nWb
webeHs 1 men koszem, Cyaa no NONHOMY OTCYTCTBUIO PacCNOEHHOCTU B HUX U Hanuuuio KpyTo-
ro Kpaesoro ycryna B OKOH4YaHMAX A3bIKOB 3anexu, WX HakonneHHe NpoMs3oLuNO cpasy, Nnpu
ocTaHOoBKE Kpam notoka. Bonee mouwHele 3anexu dopMMpOBaNUCE MNOCTEMEHHO, NPU
HACNOEHUW BCE HOBLIX MOPUUA BYNKAHOKNACTUIKK, KOTOPLIE B pa3pese CMeHAKT Apyr Apyra
Be3 4eTKMX (PaHWL W YaCTO Pa3NUYANTCA KPYNHOCTHIO, UBETOM OTNOKEHWA, XapakTepom
pacnpeaeneHvn rnbuib u BanyHos.

NeannkoBbie OTNOXEHUA

Ha HavBonee KpynHbiX BynkaHax KamuaTKu CyllecTBYIOT NeAHUKMW ropHO-A0NWHHOro TUNa.
Ha Bynkanax Knwouesckoi, Tonbaunk, Wusenyy, ABavya u Apyrux OHW AOCTUralOT 3HaYUTENb-
HoW npoTtAceHHocTH (5—10 KM) M urpalT BakHyH pone B UX pacuneHednu [BuHorpagos,
Menekecues, 1966; v ap.]- XapakTepHol 0COBEHHOCTBIO 3TUX NEAHUKOB ABNAETCA rpomMaa-
HOE KOonWyectso 06roMOYHOro maTtepyana, NepeHoCMMOro Ha NOBEPXHOCTM KU B TONUWE NbAa.
MoeepxHOCTL GONBLIMHCTBA NEAHUKOB MOKPLITa MOWHLIM Yexnom (ao 2—4 M) aBnAunoHHOW
mopeHsl (tabn, X1, 7, 3). B pyusAx, paccekaioluvx NefAHy TONUWY, HanpumMep B paidoHe
npopeiea BenAHKUHA, MOMXHO BWAETL, 4TO obuiee copepaHue OGNOMOYHOro marepuana
8 Hel pocturaer 20—40%, Bo3pacTan MecTamu, ocoBerHHo B HWKHeld yactw, Ao 60% w Gonee.
Mpn 3Tom oH pacnpeaeneH B8 BUAE NONOC M NKWH3, 0GYCNOBNEHHBIX KaK NocnoiHo-anthpepen-
UMpOBaHHBIM TEYEHWMEM NbAa, TAK W ABUIXEHWEM NbA3 NO NNOCKOCTAM CKONOB. B KpaeBbiX
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YaCTAX NeAHWKa 3Ta MONOCYaTOCThL MNOAYEPKWMBAERT CROXKHbIE AUCNOKauMKM neaoBOW
tonwwm (tabn. X1, 1, 2).

O6nOMOYHBIV MaTepuan 3axBaTkbIBaeTcA NeAHMKOM 13 Noxa v 60pToB A0MUH, a TaKKe Bbl-
HOCUTCA Ha ero nOBepXHOCTb CHEXHbIMW naBuHamMK, OCkINAMKM, oBBanamu, naxapoBbiMW
noToKamu, BbiNagaeT BO BPEMA u3BepXKeHwit. Mowimbii ot peixnoro marvepuana Ha
NOBEPXHOCTW nbAa, NO-BMAMMOMY, NPeAOXpaHAeT ero OT BbICTPOro TaAHWA faXe B 30He
abnaumu (tabn. X1, 3).

MonoxeHwe NEAHWKOB Ha CKNOHax AEGUCTBYIOWMX BYNKaHOB He MOCTOAHHO. Mepuoaw-
YECKM, BO BPEMA CMNbHLIX WM3BEPXEHWA, OHW YacTUYHO nMBO MONHOCTLIO YHWYTOXAKTCA
[BuHorpapos u ap., 1977]. Hoeble neAHWKWM 06pPa3ylOTCA YXKe Ha APYroW 4acTW CKNOHa.
CeuperenAamu Takux ceoeobpasHeix "'6ny’aaHWin'’ NegHMKOB MO CKNOHaM ABNAIOTCA rono-
LEHOBble MOpPEHbl Yy NOAHOXWIA KnyeBCcKoro BynkaHa. 3TOT MPOLECC NPOCTPaHCTBEHHO-
BPEMEHHOMO pacnpoOCTpaHeHUA NeAHWKOB, 3aBUCALLMIA B 3HaYMTENbLHOW CTENEHW OT ByNKauu-
YecKOW [AeATenbHOCTW, ABMAETCA XapaKTepHOW oOcoBeHHOCTBI0 30H aKTUBHOMO BYINKa-
HU3Mma.

Mpu nocnoiHo-avdpdepeHUU POBaHHOM ABMXEHUW NbAa B NeAHWKE NPOUCXOAUT UHTEHCUB-
Hoe Apo6neMue U UCTUpaHWe marepvana, 0CoO6GEHHO HEMPOYHOW MUPOKNACTMKKM, ITO MOXKHO
HabnogaTe HEMNOCPeACTBEHHO B pa3pesax nefosov TonmuwM. CBUAETENLCTBOM WCTUPAHWA
ABNAETCA 06unue nNenuTOBbLIX (hpakuuvii B NEAHWKOBLIX OTNOXEHWAX, NeAHWKOBON MYTH
B BLITEKAIOWMX U3-NOA NEAHNKE NOTOKaX.

NeaHMKOBLIE OTNOXEHWA MPeACTaBneHbl 34eck AOBONLHO OAHOOGPasHbIMM Hakonne-
HUAMW OCHOBHOW, abNAUMOHHOM W KOHeyHoW MopeHsl. OCHOBHE2A MOpEHa XapakKTepu3yercA
NNOTHLIMW HECNOMCTLIMA U HECOPTUPOBAaHHLIMU HakKonnNeHunAMKU M3 rnblb, BanyHoB, webHA,
Apecsbl, 06UNLHOro Menkosema mowHocTeio A0 10 m » Gonee. B Tonuwe npocnexusaoTcA
Pa3aNUuYHOM YeTKOCTW NATHa, AedopPMUPOBaHHbIE NKMH3bI MaTepyMana pasHOW KPYNHOCTH,
dnoBMOrNALManbHbIX raneyHMKoB. MHorga MoOXHO BWAETh TPeWWHbl CO CMELUeHWAMM,
HeBonblwWe wWagBUrv, TekcTypel ApobGneWwn, pacrtackuBaHuA obnomkos. HepoeHocTH
NOBEPXHOCTH OBNOMKOB Kak KPYMHbIX, TaK W necuaHbix 3abMTbl CBETNOW '‘NeANUKOBOW
MyKOW'’. MNbi1Bbl, BanyHbl 4acTO UMEIOT NEAHWKOBLIE LUpPaMbl.

ABNAUMOHHAA MOPEHa COCTOMT W3 Bonee pbIXNbiX HaKONNEHWW, 06oraweHHsIX rnbiGamm,
BanyHamu W 3aneraet Ha OCHOBHOW MOpEHE, G KOTOPOK WMeeT MocTeneHHsie Mepexosl.
MouwHocTe cuneHo KonebBnercA (5—10 m). OrtnoxenvAa obBnexawT HEPOBHOCTW penbeda,
UMEIT NATHUCTYIO TeKcTypy. [oBEPXHOCTL MONOALIX OTNOMEHWA HEpPOBHaA, MEenKoxon-
muctan (tabn, X1, 3).

KoHeyHble MOpEHbI, TAK e KaK W abnAUMOHHLIE, NPEACTaBNeHbl HECNOUCTLIMU U HECOPTH:
POBaHHBIMK HakonneHwAMU rNbib, BanyHoB, wWebuA, ApecBbl U OBUNBHOrO MenKosema.
XapakTepHbl CKONNEHWA MaTepuana pasHoOW KpPynHOCTW B BWAE NATEH, NONOC, HENPaBuNbHbIX
NWH3 C HEYETKWU MK OYEPTAHUMAMM, UMEKLWM X HAKNOHBbI KaK HaBCTpe4yy ABWXXEeHWA nefHWKa, TaK
W NO ero HanpaeneHwio. Ha MHorMx rabiBax, BanyHax 3ameTHbl NeAHMKOBbIE Wpamsbl. Hepos-
HOCTM OBNOMKOB 4acTo 3a6MTbl TOHKO3EPHUCTLIM MaTepuanoM. Y KpaA CcOBpeMEHHbIX
M B MECTax pacnpoOCTPaHEHWA rONOUEHOBLIX NEAHWKOB OTNOXEHWA CNaralT BbICOKUE
(no 20—30 M) xonMmel U rPAABI.

Crpoenne oTnomennin. Pazpessl negHMKOBbIX OTNOMXEHWIA MOXHO HabnogaTe Ha CeBepHbIX,
BOCTOMHBIX, KOrO-BOCTOYHBIX CKNOHax, noAHoxuAx Knwueeckoro synkaHa [Menexecues
v ap., 1970]. Oun npeactasnedsl rpy6oo6nOMOUHBIMKM HAKONNEHWAMMW, CREAW KOTOpPbIX
HafEeMHO MOXKHO BbIAENATHL NWLLL OTNOXKeHWA aBNAUMOHHOW M KOHeYHOW mopeH. Hanpumep,
y Kpaa negHuka B6nuan npopbiea BenAHKMHA BCKPLIBAKOTCA MONOALIE HArpOMOXAEHUA KO-
HEYHBIX MOpeH MouiHocTeio A0 10—20 M. OHKM CnoeHbl HECNOWCTBIMM M HECOPTUPOBAHHbLIMA
rNbiGOBO-BanyHHbIMM  HAKONNEHWAMW C OBWNbHBIM APECBAHO-WEGHUCTBIM W  MenKo3aep-
HMCTBIM HanonHutTenem. MoXKHO BMAETE NONOro HaKNOHEHHLIE K BYNKaHY UENOHKKM, NUH3bI
mMartepvana pa3HOW KPYMHOCTW, YTO yKa3biBAeT Ha yellyiyaToe CTpoeHue Tonwu. CxopHble
paspesbl MoXHO Habnioaare B BopTax AONWH peweK K ory oT KoHyca MNeppea. 3aecs Bekpbl-
BalOTCA MONO/Able KOHEYHble W abNALUWMOHHBIE MOPEHbl YXKE WCYe3HYBLUEro neaHWKa
(rabn. X1, 4). MecramMn MOXHO BWAETL B OCHOBaHWW TONWMW cnabble rnALKMOAMCNO KauuK
NOACTUNAWMX HECOPTUPOBAHHbLIX FaneyHnKkos, BanyHHUKoB. Bo Bcex cnyvaax B pa3spesax
pe3ko npeobnanaloT abNAUMOHHBIE U KOHEYHbIE MOPEeHbI.




OtnoXeHHA BpEMEHHLIX BOROTOKOB

Mo nepudepui ASHCTBYOWMX BYNKaHOB 06bl4HO pasBuThl KOHYCa BbIHOCA APEHUPYOLWMX MX
BpemeHHbIX BOA0TOKOB. llinpokoe pacnpocTpaHeHue 3TMX KOHYCOB U npontoBua obycnosne-
HO npexae Bcero o6unuem o6NOMOYHOrO MaTepuana, NEPEHOCMMOro BPeMeHHbIMA BOAOTOKA-
MW U HeBbipaboTaHHOCTLIO MX npogonbHOro npodwmnA. Takue BOAOTOKU MPOTATMBAEKOTCA
Ha 5—10 — 20-25 km. Haubonee KpynHbie U3 HUX HAYAHAOTCA Ha CKNOHaxX BYNKEHOB M
NpoTeKalwT No pacceKkarowum ux GappaHkocam. Huxke owu rnyBoko, ao 100 m, BpesaloTca
B CTrpy>eHHble Y MX YCTbA naxapoBble Hakonnexwua (tabn. X1, 7), B Tonww pasnuuHbix
NMUPOKNACTUYECKUX OTNOMEHWIA. ¥ OCHOBaHWA NOAHOXWK BYNKAaHOB NpU NageHnuM yKNOHOB
AONMHBI BOAOTOKOB HE3aMeTHO MepexofAT B UX KOHYCbl BbiHOCa. [TpM 3TOM AHO AONWMH
nocreneHHo pacliMpAETCA, a rny6uHa cHukaetca (tabn. X 11, 2) . Ha ux cknoHax NnoOABNAKTCA
MHOroyucneHHeie, Bce Gonee cbnuxawwmeca no eBbicote Teppackl (taén. X1, 3). Hakowney
OHO [JONWHbLI W TEppackl CNUMBAKTCA, HE3aMETHO NepexoAA B KOHYC BblHOca. Ha HeM noTok
ApoBuTCA Ha pAA HeNPepsIBHO MUrpPUpYIoWKX pykasos (Tabn. XIII, 7), crpyxvean rpasuitHo-
raneyHble HaHocbl. [py AanbHEWLWEM CHUXEHWM YKNOHOB OH LUMPOKO PacnnacTbiBaeTcA
(tabn. X111, 2), Bce Gonblwe TepAeT CKOPOCTs W 3aTonnAeT O6WMPHbie NPOCTPaHCTBa
nepucepun KOHycoB BblHOca. BO MHOMMX Cny4YaAx OTAenbHble KOHYCbl BbIHOCA CAMBAKOTCA
Mexay coboid B HenpepbiBHbIA wnend. TakaAa npaBuMnbHaA CXema CTPOEHWA AONMH 4acTo
OCNOXHAGTCA BOAONajaMu, NPUYPOYEHHbBIMW K BbIXOAaM nas, Pa3NM4YHbIMW NaBOBbIMU,
WNakoBbIMM U ApyrMMu nepembiukamu (1abn. X |11, 3). Ha cknoHax naBoBbIX BynKaHoB
mopcdonorMA AONWMH UENWKOM MNOAYMHAETCA OcoBeHHOCTAM penbeda NaBOBbLIX MOTOKOB.

WN3-3a 06UNMA B CTPOEHWW BYNKAHOB U WX NOAHOXWUW PbIXNOW BYNKAHOKNaCTUKKW BOAO-
TOKW MEepeHOCAT O48Hb MHOro HaHocoB. Boaa B HMX Bceraa Henpo3payHana, rpA3HO-Ceporo,
6yporo usera. Hanpumep, B p.AnaxoHuwiuy B Hei cogepxutcA 50—200 r/n B3BeLwweHHbIX
HawocoB (M3mepeHWA KoHua uionA 1979 r.) .

MuTaHWe BOAOTOKOB NPOMCXOAWT NWLLL 3@ CYeT TaAHWA CHera, Nbaa v aoxaen. Moaromy
pacxol MX KpaWHe U3MEHYMB B TeYeHWe CYTOK. B Hefo)KAnvBble AHW pacxoj MeHAETCA OT
6ypHoro nasoaxka BO BTOpPOW MNONOBWMHE AHA 4O WCCAKaHWA notoka K yTtpy. Mocne Hero
B8 pycrne OCTaeTCA MOTHLIA CIOK anesponenrToBOro HaunKa, ‘'3aneyarbiBaloWero’’ CyTOYHbIA
uvkn ocagkoB. Bo BpeMA noXaen no fONMHaM CXOAAT TUNUYHbIE CeneBble NOTOKK. B TeveHue
Ce30Ha TaK»e NPOMCXOAAT 3aKOHOMEPHbIE M3MEHEHWA peXxMma BOJOTOKOB. B nonosogbe
B [JONWHAaxX W, HEPEAKO, B BEpLUMHHbIX YaCTAX KOHYCOB BbIHOCA NPOMCXOAMT 3HEPruyHoe
yrnybBnenve pycna (A0 Heckonbkux mMeTpoB). OBnacTe HaKONNEHWA NPONIOBWMA CMELLAeTCA
faneko BHYM3 no TeyeHuio. locne npexkpauleHWA CHeroTaAHWA pacxoj BOAOTOKOB pe3Ko
nagaet. B 310 BpeMA NpPOMCXOAWT 4YacTMyHOe NMBO NONHOE 3anoNHeHWe HaHocamMu paHee
o6pasoBaBwmMxcA Bpe3oB. O6nacTe HaKONNEHWA NPOMKBMA CMELLEETCA BBEPX NO TEYEHWID.
Hepeako ocaaxkv, CBOWCTBEHHbIE CPEAWHHOM 30HE KOHYCOB BbIHOCA, OTNAarakwTCA B WX Bep-
LUMHHbIX YaCTAX U AaXKe B HWKHWUX pacLUMPEeHHbIX YacTAX AONWH.

B nuTtepaType NOKa3aHO, 4TO B AONWMHaX BpPEeMeHHbIX BOJOTOKOB OTNaralwTCA NNoOXo-
COPTUPOBaHHbIE, HEACHOCNOMWCTBLIE raneyHWKW C BanyHamu, rpaBuem, neckom. BHua no veve-
HUI KPYMNHOCTb OCAafilKOB yMEHbLUAeTCHA, YNy4lWaeTcA CTeneHs MX coptupoBku. MoAsnAlTCA
rOpU30HTaNLHO, MENKOKOCOCNOMWCTbIE MECKW, anespuTel B npeenax KOHYCOB BbIHOCA
[Menexecues u ap., 1970; Kpaesan, 1964, 1977, 1981 u ap.].

B uenom 0TNOXEHWA BpPEMEHHbIX BOAOTOKOB MPeACTaBNeHbl MNOYTHM MUCKNIOYMTENBHO NpO-
nwosvem. OaHako aBTOp cuyen BO3MOXHbLIM BbIAENUTE CPEAM HUX WM PYCNOBOW annioBWid.
OH npeactaBned 06bIYHO ManOMOLLHbLIMW, HO BeCbMa XapakTepHbIMWM HaHOCaMM, Hakannu-
BaWWMMUCA B PYyCne, Ha NPUPYCNOBOW OTMENW M B MENKWX BTOPOCTENEHHbIX NPOTOKaX.
Mx npocnou vacTo BCTpeyaldTCA B pa3pe3ax Teppac B AONWHAX W BEPLUMHHBIX 4acTAX
KOHYCOB BbIHOCA.

B peaynsTate HENOCPEACTBEHHOTO HabnoAeHWA NPOUECCOB 0CaAKOHAKONNEHUA U M3Y4YEeHWA
paspe3os BbifeneHbl 4eThipe haunMu annwBWA BpPeMeHHbIX BOAOTOKOB: dauuA rnbiboso-
BanyHHOW OTMOCTKMW, haunA BanyHHO-raneyHbix OCafKOB pycna, a TaKe pa3BuTbie BeCbma
athemepHo haunAa rPaBUIAHO-MECYaHbIX OCAAKOB MNPWPYCNOBOW OTMeNM W (aunA necyaHo-
aneepuTOBbLIX OCaAKOB BTOPOCTENeHHbIX pycen. KpaTkan XxapaKTepuCTWKa OCHOBHbIX reHeTu-
YecKMX TUNOB OCaAKOB fAaHa B Tabn. 4.

®aunA rnbiboBO-BanyHHOW OTMOCTKM NpeAcTasneHa CKONNeHWAMM rnbib, BanyHoB, Kpyn-
HOI ransku, webHAa ¢ menxkoobnomouHsiM 3anonuuTenem. OHu 3aneraioT B BUAE NUH3,
CNoee, WHOrAa pa3spPO3HeHHbIX BanyHoB, BO Bpe3ax OCHOBAHWW TOMLL, Ha rOpWM3oHTax
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Tabnuuya 4
Dauun u reHeTUYECKNE TUNbI OCAAKOE aNnniOBMA BPEMEHHbIX BOAOTOKOB

O6craHoska Daunn . MeHeTuyeckui TMN ocaagka WUHpexc
FnasHbie u BTOpo- [NbIGOBO-BaNYHHOW OTMOCTKK  [NbIBbI, BanyHbl, KPYNHLIE ransKu, Bbi- AO-1
crenenHeie pycna  (AQ) CTUNaKwWue Bpessl
BpeMeHHLIX BOAO-

TOKOB BanyHHO-raneuHsix ocankos BanyHHM KW, MENKWE U KPYNHbIE raney- AP-1
pycna (AP) HU KW C MENKO3EPHWUCTLIM 33N0NHUTE-
nem, ¢ HeweTKon rpyGon NMH30BW AHON
CNOUCTOCTLH
ManeyHuKun cpenHue, MenKue, pexe AP-2

KPYynHbie, COPTUPOBAHHBIE, C NMH30-
BUAHOW CNOWCTOCTbIO

IpaBsuitHO-NECYaHbI X 0CaAKOB paBuiA C MENKOW ranbKoW, rpasviHbIE ANO-1
npupycnoson oTmenu (AMO) NECKW C NUH30BWAHOW, KOCOW CROWCTO-

CTbiO

Mecku pa3HO3EpHUCTLIE, COPTUPOBAH- ANO-2

HbIE, C MENKOW CNOUCTOCTHLIO

AnespuTo-necyaHsix 0caAKOB Meckn pasHO3ePHWCTBLIE, HECOPTUPOBAH- ABP-1
BTOpocTeneHHsix pycen (ABP)  Hble, c NnMH30BMAHON, MENKOW KOCOBON-

HUCTOW, KOCOW CNOWUCTOCTLIO, C Npo-

CNOAMMW 3aMNEHUA

AnespuTebl, aneeponenuTel ¢ npocnoAmu  ABP-2
necKos, HECOPTUPOBaHHbIE, C cyBropw-
30HTaNLHOW CNONCTOCTLIO

NnaxapoBbiX HAKOMMNEHWWA, @ TaK)Ke WHOrAa BHYTpW Tonw. Takan rpybooGnomoyHan oTMocTKa
o6pasyercA B pe3ynsTate nepemsiBa, paiMbiBa NaxaposBbiX OTNOXEHUR, OT4aCTU anniosuA U
npeacTtaegnaet cobol nepnioBui B noHMmanun B .B.lamakuHa.

daunA BanyHHO-raneyHblX ‘OCafKOB pYyCna XapakTepu3yercA ABYMA TEHETUYeCKUMH
TMNam1 ocaakoB. epsbik NpeaAcTaBneH MenKMMW BanyHHUKAMW, KPYMHbIMWA FaneyHuKamiu
C YMEPEeHHbIM KOMWYecTBOM MeNKo3epHUcToro sanonHutenA. CnoucTocTs HeueTKanA, rpy6as
nuH3oBMaHaA, Ko BTOpOMY TUNY OTHOCATCA raneyHMKu pa3HOA KPYMHOCTWM, B OCHOBHOM
cpefHue U MenKue, ¢ NMH30BUAHOW CIOMCTOCTLI0. JIMH3bI Bpe3aHbl APYr B Apyra, B nonepey
HOM ceyeHUM BbICTpo BbiKNWHUBawTCA (1—3 M), B npoAonbHOM — 6Gonee NPOTAMXEHHbI
(2—5 m) . B paspesax oHW 06bl4HO NOACTUNAEKTCA rNblBOBO-BanyHHOW oTMOCTKOW. OBnomoy:
HbIA MaTepwan npeacTagneH webHem, APECBOW NNOTHbIX nas KW cnabo3axKpyrieHHbIMY,
NoONyoKaTaHHbIMWU W, peAKO, OKaTaHHbIMWU hparMeHTamu BOonee nNOPUCTbIX Nas, LUNAKOB
(tabn. X[V). BHM3 no Te4yeHWD KONWYECTBO B pa3HOW CTeneHW okaTaHHbIX o0Bnomkos
BO3pacTaeT, YyNyuyllaeTcA CTeNeHs COPTUPOBaHHOCTA oOcaaka, 60onee 4eTKOW CTaHOBWMTCA
cnouctocts. MOWHOCTE NWH3, MNayeK OTNOXEHW PyCNOBLIX raneyHukoe 06bIYHO cocTas:
naet 0,5—-2 m.

Cpeau oTnOXeHVR Gaunv rpaBuAHO-NIECYAHbIX OCaAKOB MNPUPYCNOBOM OTMENW MOMHO
BbIAENUTL ABa MEHETUYECKMX TUNa 0CafKOoB. B HWIKHER 4acT nNpUpycnosBoit OTMeNnu Hakan-
NUBAETCA rpaBui C MENKOW ranbkKoW, rPaBMWHbLIE NECKW, PEXKE MENKWE raneyHukKu C NUH30-
BWAHOW, KOCOW crnouctocTblo. B BepxHei ee yacTu 06bi4HO OTNaralwTCA PasHO3EPHWUCTbE
NecKU C MeNKoW Kocow cnouctoctelo (tabn. XV, 7).

OTnokeHMA auvm aneBpuTO-necyaHbliX OCAAKOB BTOPOCTENEHHbIX pycen Takke npej-
CTaBNeHbl ABYMA Tvnamu obpazosaHnii. MNepBbIiA M3 HUX CNOXEH FPaBUWAHBIMW, Pa3HO3epHK-
CTbIMW, aneBpUTOBbLIMKM MEcKamu ¢ cybBropvsoHTanbHOW, NWH30BWAHOW, MENKOW KOCOH
cnouctocTelo (pAbb Tewennna) (tabn. XV, 2, 3). Onv uepedyrotcA ¢ ToOHKUMKA (1—6 mm)
anespuTONENnUTOBLIMKU NpPOCNOAMKM  3auneHnA. MowHocTe ocaakoe 0,1-0,4 m. Bropo#
reHeTUYeCKUM TUN OcaaKa NPeaCcTaBneH ropu3oHTanbHOCNOWUCTBIMU NECYAHUCTbIMW aneBpuTa:
MW, anesponenMTamu, oTnaralwwMMIUCA MeNKUMKU WCCAKAaKLWMMK BOAoTOKaMK 1 B HeBonb
LWKMX 03eplUax B NOKUHYTbIX PYCnoBblIX NOXBMHax.

Heo6x0aMMO NOAYEPKHYTb, Y4TO onNWcaHHble 06pasoBaHWA B npeaenax AONWH BPEMEHHbIX
BOAOTOKOB [AOCTaTO4HO 3(heMepHbl M MNO3TOMY COXPaHAKTCA B WMCKONaeMOM COCTORHWM
MW B BNaronpuATHBIX YCNOBUAX. JTO CBA3AHO C TEM, YTO B PAacCMaTtpyBaeMon knumatu-
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Tabnuua 5
Dauun ¥ reHeTUHECKHE TMNbI OCAAKOB NPONIBIA BPEMEHHbIX BOAOTOKOB

O6cTanos Ka ‘ Daumn MeHeTMyeCKKA TMN ocaaka WHaexc
KoHyckl BbIHOCA INpasuAHO-raneyHeblx OCaAKOB ManeyHnku KpynHble, cpeaHue, men- naB-1
BPEMEHHbLIX BOAO-  ApOoBALLMXCA BOAOTOKOB Kue, peaKo C BanyHamu, HECOPTUPO-
TOKOB (nAg) BaHHbIe, C OBMNbHBIM MENKO3epHUC-

ThiM 3aNONHUTENEM, NUH30BMU 4HO-

CrnouncThbie

[paBui C MENKUMKU ranbKamu, rpa- nas-2

BUAHBIE NECKW C MEN KON NMH30BKU A-
HOW CNOMCTOCTHIO, C anesponennTo-
BbIMW NPOCNOAMM 3aUNEHUA

AnespuTo-nNecyaHbix 0CaaKOB Meckn KpynHo-, cpeaHe- n menKo- nPB-1
PacnnacTbiBaKLIM XCA BOAO- 3ePHUCTBIE C NPOCNOAMW MrPaBUHHBIX,
tokos (MPB) C NMH30BWAHOMW, MEN KOW KOCOW,

KOCOBONHUCTOR CNOUCTOCTLIO,
C anes ponennToB biMKu NPOCNOAMK
3auneHunA

ANeBpUTLI KPYNHO- U Men Ko3epHUC- neB-2
Thie, pexke MenKo3epHUCTbIe NECKHM,

C MeNKOW KOCOW, KOCOBONHUCTON

(pABL TeyeHMA) cnomcToCThiO,

C NpOCNOAMK 3auNeHuA

AnesponenuToBbIX 0CAAKOB AnespuTbl, aneBponNenuTsl C ropu- nue-1
MEANEHHOTEKYLUMX U WCCA- 30HTaNLHOW, BOMHUCTON, pexe
Kawwux sogotoxkoe (MUB) KOCOBOMHUCTON CNOMCTOCTBIO

AneBponennTbl C TOHKOW ropv30H- nue-2

TanbHOW CNOMCTOCTBI), C PACTUTENb-
HbiMW OCTaTKaMuK, C NPOCROAMK
nennos

yeckor o6cTaHOBKe BCneacTBue oBMNMA aTMOctepHbiX 0CaAKOB, aKTUBHOW BYNKaHUYeCKOW
AEATENbHOCTW, TaAHWA NEAHWMKOB, OGMNWUA pbIXNbIX OTNOMEHWA MO AONUHAM BPEMEHHbIX
BOAOTOKOB 4acTO CXOAAT CENW M naxapbl, KOTOpble “BbIMMWAIT ' AHWWE OT OTNOXKEHHbIX
paHee ocagkoB. OnMcaHHbIe 4ONWHBI MOXHO paccMaTpuBaTh Kak cBoeobpa3Hble TpaH3WTHbIE
"KaHane!’”’, NO KOTOPbIM NPOMCXOAMT BbLIHOC TrPOMafHOrO KONWYECTBAa Marepuana Ha
npunexawme npocTpaHcTea nepudepvn BynKaHWueckux nocTpoek. EcTecTBeHHo, 4TO 3aTtoT
BbIHOC CBA3aH rnaeHbiM 06pasom c npontoBueM. M03TOMY HUXKE Mbl OCTAHOBMMCA Ha 3TUX
o6pa3oBaHUAX.

DQauuu M reHeTUYeCKUe TUMNbI OCafKOB NPONOBMA BpeMeHHbIX BOAOTOKOB. BbixoaA Ha Ko-
HYC BblIHOCa, NMOTOK HayMHaeT APOBMTBCA HA MHOMECTBO MeENKWX, BbICTPO MUrpUPYIOLWM X
pycen, oTNarallMX HeCOPTUPOBaHHble raneyHuku (Taén. XllI, 7). Huxe, B cpeaHei yacTtu
KOHyca BblHOCA 3TW pycna NocTeneHHo pacnnacTbiBalOTCA, CNMBAACk Mexay coboi, Ha MHorue
pecATkn metpoe (tabn. X1, 2). OcHoBHOW NOTOK OTnaraeT MenKW rpaBui M Necok, a BTO-
pocTeneHHble NOTOKKW — aneBpuToBble U Bonee ToHKWe HaHockl. K nepudepun KoHyca TOHKUA
CNoA MeAneHHo TeKywel BOAbI, CrPY>KMBalOLWeAd B OCHOBHOM NLUb B3BELUEHHbIE HaHOChI,
noKpsigaeT ob6WMpHbIe NpocTpaHcTea. B cooTBeTcTBMM € 3TMMKM OCOBEHHOCTAMU AMHAMMKMK
OCafKOHAKONMEHWA Mbl BblAENAeM TPWU OCHOBHble auuMu: rpaBUAHO-raneyHbiX OCAAKOB
APOBAWMXCA BOAOTOKOB, aneBpUTO-NecYaHslX OCaAKOB pacnnacTbiBalWMXCA BOAOTOKOB
1 thaunio anesponenuToBbIX 0CAAKOB MeANeHHO TeKYLUMX U MCCAKaWMX BogoTokoB. Uayye-
HUWE OCAAKOHAKONNeHWA Ha KoHyce BeiHOca p. Kuprypud u ap., Tekctyp obpasyrowmxca
0CafKOB W CTPOEHWA OTNOXEHMW NO3BONUMO BLIAENUTL PAL MEHETMYECKUX TUMNOB OCaAKOB
(tabn. 5) .

dauunA rpaBUMHO-raneYHbIX 0caaKoB ApobALMXCA BOAOTOKOB XapaK Tepu3yeTcA ocagkamu
ABYX FeHeTU4ecKMx TMnoBe: 1) nepecnavsaiowmecs NNOXOCOPTUPOBaHHBIE Pa3HOI KPYNHOCTH
ranevyHMKn c obunbHbIM rpaBuWiHO-NecYaHsIM 3anonHuTtenem (tabn. XVI, 7). Cnoucrocts
nuH3oBMAHaA. B nonepeyHom cevyeHun nuH3bl — 1—3, B npogonsHoM — 3—8 M. B BepLuMHHBLIX
YaCTAX KOHYCOB rpaHuubl NMH3 HeyeTKue. Hudke NO TeYeHWO OHW BbIPaXKeHbl 4YeT4ye, OCaAKMH
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Puc. 7. Paapea 4-metpomoi Teppace
p. Kuprypwy

1 — BanyHHaA OTMocTKa, 2 — pyc-
noskie COPTUPOBAHHLIE raneYyHUKwU;
3, 4 — rpaBMiHO-TaneYHble OCaAKMW
ApoBALMXCA BOAOTOKOB: 3 — Hecop-
TUPOBEHHBIE  MAHIOBHAHOCNOUCTLIE
raneyHuKu ¢ rpasuemM u neckom; 4 —
cnabocopTUPOBAHHBIA  NUH30BUAHO-
CnoucTLIit rpasuit ¢ neckom; § — pas-
HO3EPHUCTLIE NECKK W aneBpuThi cy6-
ropusoHTansHocnoncTeie  (anespuro-
NECcYaHbIE DCAAKM PacnNNacThIBal0LMX-
CA BOAOTOKOB)
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Puc. B. Ctpoenue teppac p. Cyxar Xanuua (1—2 kM nxe Kamur Ambon)

1 — BanyuHuku (OTMOCTKE M OCaaKU BOAOKSEMEHHBLIX Naxapos); 2 — BaNyHbl C rPaBvMeM W NECKOM
(ocapku rpAsekamMeHHbIx naxapog); 3—6 — pycnoson annioBui: 3 — rane4Hnku, 4 — ranevyHuKu c rpasu-
eM, 5 — rpaBuil ¢ neckom, 6 — rpasuiiHbiil Necok; 7, 8 — oTnoxenun waBepxeHun BynKkaHa Bessimantoro
8 1956 r.: arnomepaTtosoro notoka (7), HanpasnexHoro espeiBa (8) ; 9 — NOYBEHHO-NUPOKNACTUYECKMWA
uexon; 70 — oBeansHele (7] oTnoxewuA Bynkana KameHs: rpyBeie Gpexynu pasHoo6pasHeIX BynKaHWyec-
KUX Nnopog

nyywe copTMpoBaHbl. B nonepe4Hom ceveHW BHYTPU NMH3 NPDOABNAETCA NONOraA CXOAALLEA-
cA Kocan cnouctocTe (Tabn. XVI, 2, 3); 2) nuH30BMAHONEpECnaWBalOWMECA: rane4Hblit
rpaBvi, MENKO- U KPYNHO3EPHUCTLIW TPaBuii, NecyaHelii rpaeui, necoxk ¢ rpasvem. Mexay
NNH3aMN 3TUX OCaAKOB “acTo BCTPEvalwTCA TOHKue npocnowv necka, anesputa u npocnou
saunenuA. OTnoXeHWA 3TOro TMNa ¥acTo NepecnaveawoTcA ¢ Gonee rpyBeimMu raneyHUKamu
M CMEHRAKT NOCTEMNEHHO NOCneAHWe B paspesax NpW yaaneHuu oT BEPLUMHHLIX YacTeil KoHyca
sbiHoca. OTnoxeHnA oboux TUNOB B pa3pesax YacTo 3aneralT Ha NUH3AX PYCNOBOTO anni-
81A, NMB0 Ha BaNyHHO-raneYHol oTMOoCTKe,

Pauna aneBpuTO-NECYaHbLIX OCZAKOB PacnnacThLIBaOWMXCA BOAOTOKOB TaKKe NpeacTas-
neHa ocagkamMu OByX reHeTuueckKux TMNos. MepBbid M3 HUX XapaKTepu3yeTCcA Nepecnansalo-
WWMMUCA Pa3Ho-, KPYNHO-, CpeaHe-, MENKO3epHUCTbIMW NecKkamu ¢ CyBropv3oHTansHow,
NUH20BUAHON, MenkoW Kocol (pAGe TeyeHuA) crnouctocTeio. OTAENbHLIE NWH3bLI, CNOW YETKO
Pa3aenATCA MHOMOYUCHEHHBIMU TOHKWMU anesponendToBsiMi NPOCnoAMK 3auneduR. OHu
YKa3bIB3I0T Ha Nepuoauyeckoe o6CkIXaHWe NOBEPXHOCTH KOHYca BbiHoca. Mecku cnabo copty-
POBaHbI B BEPLIMHHBIX YaCTAX KOHYCOB BbIHOCA U COPTUPORaHLI — B cpeauHHbIX. Ko BTopomy
TUMNY OTHOCATCA TOHKO NepecnavBalolMech pPa3Ho3epHUCTLIE aneBpUTbl, MENKo3epHUCTbIe
Necku C MHOTOMMCNEHHBIMU NPOCNOAMK 3auneHuA. CnoucTocTe CyBropu3oHTankHan, Menkan
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NUH30BUAHARA, BOMIHACTaA, KOCOBONHWCTAR, KocaA (pa3HoobpasHan pA6e TeyeHunA) . Mopdono-
ruA 3toil pA6M Noapo6Ho onucaHa T.C.Kpaeson [1981].

Cpean 0CaaKoB MeAneHHO TEKYLWMX M WCCAKAKWMWX BOAOTOKOB pa3nu4aloTcA aBa Tvna
ocagkoB. OauH U3 HUX NpeacTaBneH TOHKoNepecnanBarLMMUCA MENKO- U KPYNHO3epPHUCTbI-
MU aneBpuTamMn C NPUMECLIO anesponenuTos, nenutoB. C HWUM CoueTaeTCA B paspesax u
Ha nnowanu BTOPOA TMN Gonee TOHKO3EPHWCTbIX OCafKOB — MEepecnanuBaloLMech ropv3oH-
TanbHo, HEACHOCNOWCTLIE anesponenvTsl ¢ OBWNLHBIMM PAacTUTENbHBIMKW, TPaBAHWUCTLIMK
ocTatkami ¢ npocnoAamMy Topda. 3To ocagKku MepuoanYecKn 3anMBanWmMxcA YacTMyHo 3abo-
NoYeHHbIX NepuchepiecKnx YacTeil KoHyca BslHOCA,

CTpoeHue OTROMEHWA BPEMEHHbIX BOROTOKOB. B HuxHWUX OTpe3kax AonvH 3TMX BOAOTO-
KOB WUMeeTCA MHOXXeCTBO Teppac. BepxHue M3 HUX LUOKONbHbIE, hpParmMeHTapHbIe, CUNLHO
pasznuualTcA No BbicOTE. HWkHWE Teppackl BeCbMa MHoroyucneHHsl, cnabo pasznuyaloTcA
no BbicOoTe, ocOBEHHO MpuU Nepexoae K cambiM HU3KUM. o CTPOEHWIO OHW AaKKYMYNATUBHBIE,
UmeloT ropasao Bonee MowHbie oTnoxeHuAa (oT 1,5—2 no 4—6 m) . XapakTepHoi Mx 0COBeH-
HOCTLK) ABNAETCA nepecnauaanue annwBuWanbHeIX U NponBUanbHbIX OCaaKoB. ﬂpumepoM
ABNABTCA UEnbli PAA Teppac B fonuHax pek Anaxonuud, Kuprypuy, MonybBensHoi (puc. 7).
WayveHne ux ctpoednA m HabniogeHwA 3a ocapkoHakonnexuwem (netom 1976 u 1979 rr.)
noKasanu, 4To Takaa cBoeobpa3Han PUTMUYHOCTE ABMNAETCA OTPAXXEHWEM HeOAHOKPaTHbIX
W3MEHEHWIA CUNbLl BOAOTOKA3, a COOTBETCTBEHHO NMepuOAMYecKMM obpaszoBaHuem Bpe3oB ¢
WX NocTeneHHbIM BbinonHeHWeM Bce Bonee TOHKO3ePHUCTLIMIA OCaAKaMMU, CBA3aHHbIMKM C NPO-
AONbHOW MWUrpauved 3oH OCAAKOHAKONNEHWA B TEYeHWE OAHOro ce3oHa. PoOpMUPOBaHWE Ke
Ka)XAOW TaKoW aKKyMYNATUBHOW TEppackl NPOMCXOAUT B Te4eHWe OAHOrOo, pexe — HeCKonb-
KWX CE30HOB U OTpaxaeT YepefoBaHne Ce30HHbIX UMKIOB BPe3aHUA M 0CaAKOHAKOMNeHNA,

Mpu 3anoXeHWn AONWH BPeMEHHbIX BOAOTOKOB BHauane wux yrnybGneHuwe npoucxoguT
ype3BbiYainHo BLICTPO, Npu pe3kom npeobnapaHuu roybuHHON 3po3un. Tak, nocne rpaHAno3-
HOrO W3BEPKEHWA BynkaHa BesvimAHHOro B 1956 r. HoraA ponuHa p. Cyxoi Xanuuel Bpesa-
nace Ao ray6uxsl 50—-60 m, BepoATHO, 33 HECKONLKO NET, 0 YeM CBUAETENLCTBYIOT LWeCcTb—
BOCEMb Teppac Ha ee 6opTax (puc. 8).

BHu3 no TeyeHWKd peK Teppachl pacluMpARIOTCA U NO Mepe CHUXXEHWMA BbICOThI NONTENEeHHO
CNMBAOTCA C NMOBEPXHOCTH KOHyca BbiHoca. Mo cywectBy v No mMopdonoruu, a Taxke
No CTPOEHWKD OHM RBNAKTCA thparMeHTamu CamMoro KoHyca BbiHoca. BaxHO oTMeTWTb, 4TO
BO BceX Cny4Yanx 501190 HU3KWe Teppacbkl CMelleHbl BHW3 NO TeYEHWK NO OTHOWEHUKD K 60!!88
BepXHUM. IToT hakT HarnAQHO WNNICTPUPYeT, Kak noa BAWAHWMEM TONbLKO rny6WHHOW
3p03uM NMPOMCXOAMT MNOCTENEHHOE Bpe3aHWe BPeMeHHOro BOAOTOKA B BEPLUMHHYKO YacTb
coBCcTBEHHOr 0 KOHYCa BeIHOCA.

Tak e Kak v B HMKHUX HacTAX AONMUH, B BEPLUMHHBIX YACTAX KOHYCOB BbiHOCA OCAfKO-
HaKonneHwe AOCTAaTOMHO HeycTonunso. O6 3ToM CBMAETENLCTBYET, Hanpumep, pa3pes Kapbepa
Ha KoHyce BeiHoca p. Kuprypuy (Tabn. XVI, 2).

Mepecnaveanue B pa3pese annioBUanbHbiX W NPONKBAANbHLIX OCAAKOB Pa3HOW KpYNHOCTH
06ycnoBneHo, No-BUWAMMOMY, KakK MuUrpaumel NOTOKOB Mo NOBEPXHOCTM KOHYca, Tak M
Ce30HHON UMKAMYHOCTBIO ocaaKkoHakonneHnA, [MpucyTcTBuMe MOLLHON NWH3bI NaxapoBbiX
OTNOXeHW B CpeAHeil HacTu paspe3a CBA3aHO, BEPORTHO, C CUNbHbLIM W3BEDXXEHWEM.

B cpeaHei 4acTu KOHycOB BbiHOca NpeobnafaldT MecyaHble OCAAKW pachnacTbiBalOWMXCA
BOAOTOKOB. B MeHbwem ob6beme NPUCYTCTBYHOT NPOCAOU U NUH3bI FaneyHuKoB, 3aneralowme
yacTo ¢ HeBonbLWKUM pasmbIBOM.

CrpoeHune OTNOXeHWA nepudiepuyecKuX-4acTeidl KOHYCcOB BbIHOCa WM3y4Yanock B paspesax
B AOonvHe p. KaM'IaTKVI. 3£|,9I:h Haﬁl‘l'OJlaeTCﬂ nepecnavBaHue MENKOKOCOCNOUCTbIX NecKos,
anespuMTOB C rOPU3OHTANbHOW, BOMHWCTOW, MENKOKOCOBOMHUCTOW, NUH3OBUAHOW Cnowc-
TOCThiO PAGK TeYeHWA, a Takxke anesponenvtos. Ocagku XOpowWO cOpPTMpOBaHbl. B pavioHe
noc. Kpasuu B paspesax no p. Kamuyatke moxHo HaGniogaTte NepecnauBaHue ee NoMMEHHbIX
0OCafKOoB MenToBaTo-Ceporo useta ¢ “epHbiMW, TeMHO-CEDbIMH ocagxKamu nepmt)epuwecxnx
yacTen KoHyca BelHoca p. CtyaeHon. OHu npeacTaeneHsl XOPOWO COPTUPOBAHHLIMKU MENKO-
3ePHUCTBIMM NECKamMu, KPYNHO- U MeNKo3epHUCTLIMK aneBpuTamu, anesponenuTamun. B ok-
pecTtHocTAX Noc. KpecThl nepudepuyeckue 4acTM KoHyca BbiHOCA pP. BbunbuyeHEK CnoMmeHbl
UMKAWYHO NepecnavBaliwyMMWUCcA Maykamu TrpaBWA, Pa3HO3ePHUCTBIX MECKOB, anespuToR
C MenKoW KOCOW CnoucTocTelo (ocagkyu APOBAWMXCA U PacnnacTeiBalOWMXCA BOAOTOKOB) ,
rOpM30HTanbHO CROMCTBIX @nesponeniToB (0cafiku WCCAKAWWWX BOAOTOKOB) M Naukamu
BYNKaHWveckKux nennos (noyseHHo-NMpoknactuyeckue vexnsl) (puc. 9). Takoe nepecnau-
BaHWe CBMﬂETenhCTBveT 0 nepmonnllec:l(oﬁ MUrpauymm y4actKos OcagKOH3aKOoNNeHnA No no-
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Puc, 9. Paspeasl nepuchepuueckmnx yacTein KoHyca BeiHOca p. Buneuenéx y noc. Kpecte!

7 — ranedsiit rpasuit, rpasuit © NecKom, NUH30BMAHOCNONCTLIA (thaunMA necyaHo-rpaBMitHBIX Ocaakos apoBAweroca BoaoToka) ; 2 — KpynHo- n 3 —~ men-
KO3EPHWCTbIE MENKOKOCOCnoMcThie necku (daumn necyaHbix OCAAKOB PAcNAacTLIBAWMXCA BOAOTOKOB) ; 4 — anespuTel cybropuaoHTansHoCnoncTbie; 5 —
aneBponenuTbl TOHKOrOpU3oHTanbHocnoncTeie (hauma anesponennToBbIX OCARKOB MCCAKAEKWMX BOAOTOKoB) ; 6 — Bypbie anesponenuToBbie CYNecH ¢ NPo-
cnoAmu nennos Bynkawa Wusenyylll, —li; (nousenHo-nupoknacTuyeckuit yexon) ; 7 — novea

Puc. 10. CeoaHbiéi paspes 4onuHel pyysa Monepeyxo-

ro Ha CeBepPHOM NOAHOXMUMK BynKaHa Kusumen
1 — rpyb6oobnomoyHbie OTNOXKEHWA nNaxapos;
2—-5 — annoBWanbHO-NPONBUAENLHLIE OTNOMEHWA:
5 2 — rane4HO-BanyHHaR OTMOCTKA, 3 — rpaBuWiHO-
raneYyHo-BanyHHble HECOPTUPORAHHMbLIE OCAAKW pycen
BPEMENHLIX BOAOTOKOB, 4 — rPaBUAHO-raneyHeie
ocapkn apo6AWKMXCA BOAOTOKOB, 5 — rpaBunHo-nec-
4aHbl€ OCaAKM PacNNacTLIBAWIWMWXCA BOJOTOKOSB;
YT e B < 6—10 — ropHbIn annwenin; 6 — BanyHHLIE W raney-
P T Hble OCAAKW Pycna, 7 — TPREBHIIHO-NBCYaHbIE DCaa kY
; npupycnoso otMeny, 8 — necYaHo-anespuToBbIe
0CaaKv NPUPYCNOBOW 30HLI NOWMLI, § — aneepuTo-
Bble U anesponenuTOBbIE OCBAKK BHYTPEHHER 30HbI
noimsel w ctapuu, 70 — TopdAHMKK B CTapuuax u
BTOPMYHBIX BOgOEMax noWmel; 77 — nouseHHo-nNu-
poknactuyeckuii  uexon. Uwndpamm  oBo3sHaueHs

HOMepa Teppac
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BEPXHOCTU KoHyca. [ledCTBUTENbHO, KOHYC BbiHOCA p. BunbueHéK BecbMa obwwupeH. AKTUB-
HOe HaKonneHwe oCaAKoB B NPOLINOM W B HacTOALlee BPeMA NMPOMCXOAUT NUbL B OTAENb-
HbIX cekTopax. Ha ocTanbHoW nNnowaav, 3apoclieid nNecom, MeaneHHo (PopMUpPYETCA MOoYBeH-
HO-NUPOKNacTUMECKUIA Yexon.

Ha cknoHax ¥ MNOAHOXWAX ASACTBYIOWWX BYNKaHOB AONWHbI BpeMeHHbIX BOAOTOKOB
nepuMoavyeckin YHUHTOXKAOTCA BO BPEMA CUNbHLIX W3BepPXeHUd. Ecnu e BYNKaH HaxoauTCA
B COCTOAHMM ANUTENLHOro NokKoA nNubo yrke NoTyX, TO OHU rNyBOKO pacyneHAKT ero, co Bpe-
MeHeM A0CTUralT YPOBHA NoA3eMHbIX BoA. CKNOHb! A0NUH NOKPLIBAKTCA PacTUTENbLHOCTLHI).
PexxuM BOAOTOK@ CTAHOBUTCA Gonee CNOKOMHbIM, YMEHbLUAETCA KONMWYECTBO NMepeHOCMMOro
MM MaTepuana v, Kak cneacTBue, BO3pacTaeT ero OKaTaHHoCTL M COpTUpOBaHHOCTL. MocTeneH-
HO ero OTNOXeHWA NPUOGPETaT YepPThl TUMUYHOIO FOPHOTO, NOArOPHO-PaBHUHHOIO anNMBUA.

MNpumepom ABAAKTCA OTNOXeHWA py4sA [MonepeyHoro y noaHouA BynkaHa Kusumed
(puc. 10). AKTMBHAA 3KCMNO3MBHAA AEATENLHOCTb 3TOr0 BynKaHa MpexkpaTtunack OKOMO
1500 net waszaa (cm. rn. 1V). MpumepHo Toraa »ke Hayana dopmMuMpoOBaTLCA COBPEMEHHaR
nonuHa pyssa MonepeuHoro. Y cesepo-BOCTOMHOrO NMOAHOXWMA OHa yrnybunace B ApeBHWIA
KOHYC BbIHOCA 3TOr0 PYY4bA, CMNOXEHHbIA NepecnauBalWMMACA 1aXapoBsLIMKA U NPONOBMUanL-
HbiMKU HakonneHuAmU. K HacToAweMy BpemMeHU 34echk B AonvHe obpa3osanack CepyA Teppac.
BepxHue Teppacbl TakiKe CNOXEeHbl MepecnanBaloWMMUCA NaxapoBbIMWU W annoBUManbHO-
nponoBuansHeiMu ocagkamu. lpu nepexope k Gonee HU3KUM Teppacam U Nome HabnwopaeT-
CA MOCTeneHHbIW NepexoA K TUNUYHOMY FOpHOMY annieuio. B Hem BbiAenAeTCA pycnoBow,
NOMMEHHbLIN M CTAPWUYHLIN annioBWiA, COYETAKLWMIACA C OTNOXEHUAMU TopdhAHLIX BonoT. Cpeau
PYycnoBoro annioBWA BbIABNAKTCA dauMm: ranevHbiX, raneyHo-rpaBuimHbIX, KOCOCAOUCTLIX
necyaHblX OCaAKOB PYCna, rpaBuiHO-NEcYaHbIX, aneBpUTO-NECYaHbIX OCafiKOB NMpPUPYCNOBOW
otmenu. MNolAMeHHbIW anmoBWIA NpeacTasned ABYMA dauvMAMKM: NecyaHO-aneBpUTOBbIX OcCaf-
KOB NPUPYCNOBOW 4acTW MOMMBI U aneBpPUTOBbIX OCaAKOB BHYTPEHHeW YacTi nowmel. B cra-
PUYHOM annBUW BbIAENAOTCA (haumA NecyaHo-aneBpPUTOBLIX 0CAAKOB NONYMU30NMPOBAHHLIX
ctapuu (npoTok) u dhauna orneeHHbIX anesponenMToOBbIX OCAAKOB M30NWPOBAaHHbLIX CTapull.
Ocapku 3T Boratel pacTMTenbHbIMWA OCTaTKaMK U NMepeKpbIBalOTCA 06bIYHO ManoMOLLHbIMK
Topdamu. Ha petanbHOi XapakTepucTMKe 3TUX anniBUanbHbiX HaKOMNEHWA Mbl NoApobHo
OCTaHaBNMBaTLCA He GyaeMm, TaK KaK oHU BNM3KK No CBOMM 0COBEHHOCTAM K XOPOLLO U3Y4eH-
HOMY rOpPHOMY, MOArOPHO-PABHUHHOMY, PaBHUHHOMY anNNOBUI0 HEBYNKAHUYECKWUX PaloHOB
[WaHuep, 1951; 1966; Tumodees, 1964, 1970; KocteHko, 1975; Yuctaxos, 1978; u ap.].

Takum o6paszom, 3T AaHHbIE NOKAa3bIBaKOT, YTO CO BpeMeHeM no nepudepum NoTyXWwux
BYNKaHOB HakoNmeHWe NPontBUA CMeHAETCA (hOPMUPOBaHUEM annBWA U 03ePHO-BONOTHbLIX
OTNIOXKEHWUHA.

BaxHo Takixe Nog4YepKHYTbL ewe oAMH MOMeHT. [locTaToyHO KpynHble BpeMeHHble BOAO-
TOKW, pacuneHAlLWMre CKNOHbI, NOAHOXWUA BYNKAaHOB, ABMAKTCA MO CBOEW CYTU OAHOW
M3 KpanHux opmM MHTEHCMBHO NpoTeKawweld cBoeobpPa3HOW CKNOHOBOW aeHygaumu. B o6-
wem pAgy KnaccuiuvKauvMm reHeTUMECKUX TUMOB OHW B 3TOW CBA3M 3aHUMaIOT Kak 6kl Nnpome-
YKYTOYHOE NOMNOMKEHME MEXAY TUMWUYHLIM AENHOBUEM FOPHbLIX CTPaH, annBUEM U NPOMOBUEM.
WmeHHo noatomy aaxe Teppackl B Npegenax AonuH obblYHO cnoXkeHbl pasHOPOAHbLIMU B reHe-
TUYECKOM OTHOLWLEHUU oTnoxeHuAMKU. OgHako B 06nacTAX aKTUBHOrO BYNKaHW3Ma UMeKTCA
30HbI, FAe AOCTaTOYHO aKTUBHO MPOTEKalT Npouecckl, NPUBOAALLME K HakonneHuw 6Gonee
TUMWYHBIX AeN0BUANBHO-NPONIBUANbBHBIX OCAaaKOoB. Takue 30HbI 0CaAKOHAKONNeHUA 0bbiYHO
NPUYPOYEHbI K BbINOMNOMXEHHBIM YY4aCTKaM HUXKHUX YacTei NOAHOXKUW BYNKAHOB.

ﬂenmauanbno-nponmauanhuble OTNOXeHWA

Kak 13BecTHo, CKNOHOBLIW CMbIB M AentoBUiA Haubonee LUMPOKO pa3BuTbl B 06NacTAX cemu-
apyMAHOro KNUMMara, ANA KOTOPbIX XapakTepeH pa3peeHHbli pacTuTenbHbid nokpoB. OcHos-
HbiMKU (aKTopamMv CMbIBa ABNAKTCA AOXAEBbLIE U, B MeHbLUEW Mepe, Tanble CHEroBble BOAbI
[WaHuep, 1966; NMaspywwH, 1965; n ap.] . B BynkaHuyecKvrx pailoHax B YCNOBUAX BNAXXHOM O
KNMmMaTa AentoBUansHO-NPoNiBUanbHbIe 0CaAKK LUMPOKO Pa3BuThl NULLL B MECTax pacrnpocT-
paHeHWA BONbLUKMX Macc CBEXei PbIXNoi NMPOKNACTUKM, ellle He NOKPbITOW pacTUTENbHOCTLIO.
Kak oTmeuanock, oHv NpUypoyeHbl 0BbIYHO K BbINONOXKEHHBIM Y4YaCTKaM HUXKHUX vacTei noa-
HOXWA BynkaHoB. 3aeck BecuMcneHHble MenKue pyuveikwu, cTekawwme ¢ Gonee KpyThiX UX
y4YacTkoB, 06pa3yloT cBoM KOHyca BeiHdca. [Tpu 3apacTaHuu NOAHOXKUA PacTUTENbHOCTLIO
WX pa3svTHUE NOCTENEeHHOo NPeKpaLLaeTcA.

Mo AMHaMWKe HaKONNEHWA CPeAM HUX MOXHO BbiAENWTb TPW OCHOBHbLIX dauuu, Kaxaan
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Ta6nuya 6
Daumu M reHeTHYECKUE TUNbI OCANKOB NENBHANLHO-NPONIBUANBHBIX OTNOMKEHWA

Of6cTaHoBKa Dauvn FeHeTwyeckuid TMN ocaaka Anpexc
OCAAKOHAKOMNNEHUA
OensuanpHble MecyaHo-rpaBuiHbIX OCaaKOR MenKue raneyHy K, rpasui, Nnecku aMmaB-1
wneAdbl 1 KOHYCbl  MeNKWx Apo BALLM xcA BOAO- rpaBuiiHblé, pasHo3epHUCTbIE, cnabo-
BbIHOCE MEN KW X Toxkoe (AMAB) COPTMPOBAaHHBIE, C MEN KOW NUH30BUA-
BpeMeHHBbIX BOAO- HOW CNOMCTOCTHIO
yoies MecyaHo-aneB pMTOBbIX OCaA- MepecnavBawmech NecKu pasHosep- AMPB-1
KOB MenKux pacnnacTeiBalo- HUCThIE, PEXE rpaBuitHbIe, aneBpu Tel,
wMxcA BogoTokoe (AMPB) 0BUNbHBIE aNeBponenuTORbIe NPOIoNn
3amneHduA. CnoMcToCTh MENKARA NMH30-
BHAHER
AneBponenvTOBbIX 0CAAKOB AnesponenuTbl NNOTHLIE, TOHKO AMUB-1
MEN KU X 1 CCAKALWM X BOAO- rOpY30HTaNLHOCNOWCTLIE, C NPOCNORA-
Tokoe (AMWB) MU PB3HO3EPHUCTLIX NECKOB, anes-

pUTOB, NEN1TOR

M3 KOTOpbIX XapakTepu3yeTCA OAHUM reHeTMYeCKuMMm Tunom ocaakoe (Tabn. 6) : daumio
rpasuitHo-nec4aHbiX OCAAKOB MENK1uX APOBRUWMXCR BOAOTOKOB, (PauMio NecyaHo-anespuTo-
BbiX OCafKOB MENKWX pacnnacTbiBalOWWXCA BOAOTOKOB K1 Cb&quO aneeponenuToBbIX OCaaKoB
MENKUX UCCAKAaWMX BOAOTOKOB. B kakoW-To mepe 3Tu dhauvu ABMAOTCA aHanoramu dga-
UMW paccMoTpeHHOro Belwe NpontoBuA. OAHAKO OHW AOCTaTOYHO YETKO OTNWUAKTCA OT Hero
CBOMM MeNnKO3epHUCTBIM COCTABOM, OTCYTCTBMEM COPTUPOBKM, HEYETKOW CMOMCTOCTHIO,
HeBonbWwMMM MOLWHOCTAMM U NONoMeHWem B oBWEM KOMNNEKCE OTNOXEHUH NOAHOMMA.
PaccmoTpum nx noapobHee.

®aumAa rpaBUMAHO-NecYaHbiX OCaAKOB Menkux ApobGAWMXCA BOLOTOKOB NpeacTasneHa
NWH30BMAHO NEpPecnavBalILMMWUCA FPaBuMEM, YacTO C MenKOW ranbkoW, rpaBuiHBIMK NecKa-
mu. Ocagkm cnabo copTMPOBaHbl, CAOWCTOCTb NPOABNeHa HeveTKO. MowHOCTe MX 06bIYHO
He npeebiwaeT 1—2 m. OHWM pasBuTbl B pycnax Menkux BOAOTOKOB W B BEPLUMHHLIX YacTAX
MX KOHYCOB BblHOCA.

dauma necyaHo-anesBprMTOBLIX 0CAAKOB MENKWX PacnnacThiBaWMXCA BOAOTOKOB XapaKTe-
pPHU3yeTCA MepecnanBanWuMIUCH MOXO0COPTHPOBAHHLIMK MrPaBUAHBIMK NeCKamMun, pa3Ho3epHUC-
TbiMKM NecKamw, anesputamui, C anesponenvMToBbiMM NPOCNOAMKM 3aWnNeHwWA. CﬂOHCTOCTb
CVGFOPM:!OHTBHBHBH, MenKaA nUH30BUAHEA. OTAeanble NUH304YKKU MMEerT MOWHOCTe OT
1—2 po 10—15 cm n npotAxeHHocTb OT 10—15 cm ao 1—2 m. B BeplwMHHBIX YacTAX wnendos
ocagku 6onee KpYNHO3epHWUCTbIE WU KpyNHoNWH3oBWAHBLIE. K nepudepun ux KpPynHoCTb W
pasmeps! NMH3 B uenom GeiCTpo ymeHbwawTcA. MowWwHOCTL 0CaAKOB 3TOr0 Tuna B paspesax
KonebnetcA o1 0,2—-0,3 po 1—-2 m.

dayuA aneBponennTOBbIX O0CaAKOB MENKWMX MCCAKAWMX BOAOTOKOB npeAcTaBneHa
NAOTHBIMWU TOHKOMEPeCNawBaWWUMWCA Pa3HO3ePHUCTLIMW aneBpuTamin, anesponenuTamu,
nenuTami. TONWMHA OTRENbHLIX CNOMKOB cocTasnrAeT 1—5 mm u meHee. Ocagku pa3suTel
noKankHO B NepudepuYecKUx YacTAX aenBuansHeix Wnewndos nnbo HakannmeawTcA BO BTO-
POV MOMOBUHE NETa B MX CPegHNUX, BepLIMHHBIX YacTAX ¥ MEcTamMu Adxe 8 fipegenax pycen
MENKWX BOAOTOKOB.

TUNUYHBIM NPUMEPOM AENOBUANbLHO-NPONOBUANBHBIX OTNOXKEHWA ABNAIOTCA UX Wnedds!,
aKTUBHO hOPMUPYHOLWMECA B OKPECTHOCTAX KpaTepa KapnuHcKOro Ha NoBepXHOCTW naxapo-
BbiX OTNOXEHWW KaTacTPOMYECKOro W3BepeHuA BynkaHa bessimAHHOro B8 1956 r.
(prc. 11). 3pecs Gonee KpyTble CKNOHbI paccedeHbl Menkumu (Ao 2—3 M) AonUHKEMM.
BHW3 NO TeYyeHWIO, HAa BbINONOMEHHbIX Y4aCTKaxX OHWM MOCTENEHHO PACcLUMPAIOTCA WU NEPexoaRT
B JOBONbHO O6WMPHBIE KOHYCBI BbIHOCA. B HMKHWX PaclUMpPeHHbIX Y4acTKax AOMWMH W B Bep-
LUMHHBIX Y3CTAX 3TUX KOHYCOB BbIHOCA MMEIOTCA CEpUKU NOCnNefoBaTenbHO CMEHAKWMX Apyr
APYra BHU3 NO TEYEHWIO, CNabo Pas’nuyalouMXca No BLICOTE Teppac, CNOXEHHbIX TPaBUMHLIMMK,
rpaBUAHO-NECYaHbIMK OCagKaMu MeNKWx APOBALMXCA BOAOTOKOB. Mbl BAAMM, 4TO 3peck,
KaK ¥ npu (QOpMUPOBEHMM AONMH U KOHYCOB BbiHOCA KPYMHLIX BOAROTOKOB, BCNEACTBHE
rny6MHHON 3p03UMKM NPOUCXOAMT NOCTENEHHOE Bpe3aHWe pyuyenKa B BepLUMHHYK 4acTe cobeT-
BEHHOr0 KoHYca BbiHOCA. [TpU 3TOM 30Ha aKTUBHOIO HAKOMMEHWA OCAAKOB Ha HEM MOCTENeH-
HO HECKONbLKO CMELLEETCA BHWU3 NO TeueHuio, Ha 6onee HU3KWUIA YPOBEHb.
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Puc. 11, Cxema cTpoeHuA NenoBransHo-NpoNBHanbHbIX OTNOXEeHWH ¥ KpaTepa Kapnunckoro

1 — raneyHo-rpaBuWiHbIE OCAAKK PyCen MenkKux BOAOTOKOB; 2 — rpaBMiHO-NECcYaHbIe U anespuTo-nenu-
TOBbIE OCAAKM MENKKX pacnNacTbIBBIOWMXCA | M MCCAKAWLWMX BOAOTOKOB; 3 — BanyHHbIe W rpaBuitHO-ra-
neYHbIe OCAAKW PYCeN KPYMNHbIX BPEMEHHbIX BOAOTOKOB; 4 — OTNOXEHWA naxapos, 06pasosaBlUMXCA Npn
WaBepKeHun BynkaHa BeasiMAnHoro (1956 r.); § — nasoesie NOTOKK; 6 — MNOYBEHHO-MMPOKMACTUHECKUA
yexon; 7 — kparep Kapnuuckoro; 8 — ycTynsl Teppac Ha CKNOHaxX MEeNnKux peiTBuH; 9 — naxaposbie OTNO-
weHvA. CTpenkaMv NOKasaHo Hanpasnenue BOAOTOKOB

Mpw nNocTeneHHOM BbLINONAMUBAHMM W 2APACTAHWM CKNOHOB HAKOMMEHWe AentBUanbHO-
nponioBManbHLIX OCaaKoB pe3ko ocnabesaeT (Hanpumep, Ha BOCTOMHbIX NogHoxwuAx Knto-
YeBCKOro) W NPOMCXOAMT NULLIb B BEPLUMHHBIX YacTAX WNeWhoB N HM3OBLAX MENKWUX PyCcno-
BbiX nowbuH. Ha yyacTKax, y)Ke 3apociuvX TPagoi, KycTapHUKOoM U IECOM, OHO NpeKpatlaeT-
cA. 3neck o6pa3yeTcA NOYBEHHO-NMPOKNACTUYECKWA YeXon.

OzepHble OTNOMEHNA

Oszepa B BYNKAHWMYECKWX paitOHax BO3HWUKaWT: 1) B NOHMKEHMAX Ha NaBOBbIX NOTOKaXx,
neAHUKOBBIX W APYTUX OTNOXEHMAX; '2) B AONUHAX U 3aNafuHax, NOANPYXKEHHbIX BYNKaHWU-
YeCKMMWU NPOAYKTAMKM HA CKNOHAaX, Y NOAHOMUA BYNKAHOB W B Npunexawunx xpe6rax; 3) no
nepucdepu BynkaHos, B o6nactAx onyckamuii; 4) HENOCPeACTBEHHO B KpaTepax BYNKAaHOB
W Kanbaepax.

EcrecteenHo, ozepHoe — OcaAKoHaxkonnenue Hanbonee MHTEHCUBHO B paitoHax 3IKCANO-
3MBHOrO BYNKaHW3Ma, NP Hanuuuyu Gonblunx Mace pbiXnoi MMPOKNAcTUKU, He 3aKpenneqHoM
PacTUTENLHOCTLIO.

Mpumepom ABNAIOTCA O3ePHbIE OTAOKEHWA B NOANPYIKEHHBIX BynKaHoM Kusumer ropHeix
ponuHax xpe6ta Tympok. [lsa osepa (03. Tennakosa u HeGonblwoe, 6e3abIMAHHOR] CyLlecT-
BYIOT 4 B HacToRwee BpemA. K cesepy ot 03. TennAxkoBa HeBonswoe o3epo Beino 8 cocea-
Hell NoAnpYXeHHOW NUPOKNAcTUYECKWM NOTOKOM gonuHe. 3aecs, BBNM3KW NOAHOMMA BynKa-
Ha, NWH30BMAHOCNOWCTBIE raneyHnku (OTNOXeHWA BpeMeHHOro BOAOTOKAE) CcoueTalTcA
C KPYNHOKOCOCMOUCTLIM FpasuemM, MECKOM NOABOAHOK AenkTel. [lanee OHW CMEHAOTCA
rOPU3OHTAaNBHOCNONCTBIMKU MECKaMM, YePeayrWMMMUCA C npocnoAaMu anesputos (ocagxu
BHYTPEHHel 4YacTW 03epa) W, HaKOHey, NepecnavBarouIMMKUCA aneBpuTamu, aneBponenuTamu.
Buavman mMowHOCTE 03epHbIX ocagkoe 3—4 M. Heckonbko Gonbwein MowHoc™m (ao 7—8 m)
03epHblE OCafKW AOCTUralT B cneayowei fonuue. Onu npeAcTaBneHbl TOHKONepecnausalo-
WMMMCA MENKO3ePHUCTLIMK MECKamu, aneBpuTaMu C FOPWU3OHTanbHOW, BONHWUCTOR, KOCO-
BOSIHWCTOM CMOMCTOCTBIO M FOPU3OHTANBHOCAOWCTEIMK anesponendTamu. B Tonuwe npucyT-
CTBYET TPM NPOCAOA NEM30BbIX NECYaHbIX NENNOB C NaNUNNAMU.

B obnactv onyckaHwii B cesepHoi 4acTv LeHTpansHoi KamuyaTckoih aenpeccum Haannio-
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Ta6nuua 7

Daunu ¥ reHeTMHECKHE TUMBI OCAAKOB 038PHLIX OTNOMEHUA

O6cranos ka Qaymn MeHeTUyeckui TMN ocagka Unaexc
"aneuHo-rpaBui HO-NeCYaHbIX FaneuyHu Kv cpeaHue U MeNnKWe, rpaBui, on-1
ocagkos penbTel (OA) C NMH30BUAHOW U KPYNHOA KOCOW CXOAR-

welicA cnoMcToCTbIo
MNMecku rpasuiisie, paaHo3epPHUCTbIE oa-2
C KpyNHOW KOCOW CXOAQALWEACA cnowc-
TOCTbIO
MpecHosoa- [ paBui HO-NECYaHLIX OCAAKOB Ipasui, NeCKW pPa3HO3gPHUCTBLIE, C NUH30- 0ony-1
Hble O3ep- Npu6pexHbix yacTel o3epa BW/HOW, PeKEe ropv 30HTaNLHOR, KOCOM
Hble Bogoe-  (ONY) CNOUCTOCTLIO
Mbl
MNecku mMeNKO3IepHUCTLIE, 8NeBpr Thbl ony-2
C MenKoW KOCOW, KOCOBONHUCTOW cnouc-
TOCTENO
AneBpuTO-NENUTOBLIX OCAAKOB ANeBpUTbl MENKO3EPHUCTLIE, C FOPUSOHTaNb- 0BY-1
a‘HvaeHHax yacTe o3epa HOW, BONHWUCTOW CNOMCTOCTBIO
oBY
' AneBponennTel, NennTsl FOPMI0HTAN bHO- 0BY-2
cnomcTeie
Auaromossix 0cagKos o3ep AnatomoBsie nenuTobl, rNnHLl FOPU3IONTaNb- OAO0-1
(opo) HOCNOUCTbIE, HECNOWCTbIE
OMatomv Thl MACCUBHbIE, MO P 30HTAN bHO- 0[0-2
cnoucreie, nerxue, beneie, CBETNLIE XKeNTO-
cepble, cepbie
ANeBpUTONENMTOBLIX OCAAKOB  ANeBpMTbI, 8NeBPonenunTel, NENUThI MO P 30H- 03-1

3apactalowmx osep (03) TanbHO- U HEACHOCNOMCTLIE, Cepble, OMNeeH-
Hble, C PACTUTENbHLIM AETPUTOM, NPOCAORMM

Topda

BUaNbHOW paBHMHE WMEIOTCA MHOrO4YMCneHHslé o3epa, coobuwawwmrecA ¢ p. Kamyarkon.
MutaHne ux o6nOMoYHLIM MaTepuanoM CMellaHHOe — 3a cYeT BbIHOCOB CBEXEA BynkaHo-
KNacTUKY BPeMEHHLIMIA BOAOTOKaMW CO CKNOHOB BynkaHoB KnwuesckoW, linsenyy u 3a cuer
matepuana, npuHocumoro p. Kamuyatkon. B HMX HakannueawTCA nNec4aMble, anespuToBbie,
anesponennToBhie 0caaku, boratsie opraHukoit. Mo mepe HanonHeHna ohu 3abonavyuBaioTeA,
thopmMupyoTeA TopthAHUKK No Beperam, a 3aTemM U Ha BCel NNOLWaAn o3epa.

Ha ocHoBe W3y4eHWA TaKux paspe3oB BbiAeneHbl cneaylowmne OcHoBHble dhauMu 03epHbIX
OTnoMeHwiA: haumA raneyHo-rpaBurHO-NEecYaHbIX 0CaAKOB NpPuBPexHLIX YacTed o3epa, haumA
aneBponenvToBbLIX OCAaAKOB BHYTDEHHMX 4acTeil o03epa, hauMA AMATOMOBBIX OCAAKOB 03ep
1 cdauMA BGoraTeiX OPraHWKOA anesponennTOBbLIX OCAAKOB 3apacralwwmx osep. B Ta6n. 7
haHa KpaTKaA xapakTepucTuKa OCHOBHbIX reHeTUM4eCcKuUX TWUMNOB OCaaAKOB O3ethIX oTno-
WEHMHA.

B o3epa, pacnonoeHHble B KpaTepax u Kansgepax, HepeaKo NPoOMCXOAUT NocTynnedwe
rMApoTEPManbHbIX PacTBOPOB M 3IKCranAUMOHHOro mMatepuana pasnMyHoro cocrtasa. Wmeto-
WMeCA B nuTepaType AaHHeie [Bnacos, 1960; MapxuHud, 1967; AsepbAHOB, XpamoBsa,
1969; AsepsAHoB, TiopuH, 1972; Manees, 1980] noka3biBalOT Hanuuve B HUX pazHoobpas-
HbIX XemMoreHHslXx ocagkos. Mo nepuchepun 03ep oTnaraeTcA cepa, a B UEHTpe — YepHble
cynsthuAbl >Kenesa, anyHUT, FANC, Onan, KaonuHWT, 6GapuT, oKMUCNL! xene3a n ap. [Manees,
1980]. Hanpumep, B KpaTepHOM 03epe Bynkana 36eKo 3a Nepuoa Mexay ABYMA U3Bepe-
HuAmmu ¢ 1935 no 1965 r. HakonwWnacs CNOMCYaA Tonwa cepHbiX TYhGhWUTOR MOLIMOCTLIO
145 M B npubpexxHoit obnact v 45 — B ueHTpansHoi. KpaTepHo-03epHble OTNOXEHWA
BynkaHa BunubuHa COCTOAT W3 nepecnavuBarolWerocA rpasvA v onana. B o3epax synkaWa
KyHTOMUHTAp OTNAraloTCA XeneaHsle pyasl, copepxawme 60% okucnoB xenesa [Manees,
1980]. B kpaTtepe BynkaHa exapkyHuk (ApmeHnWA) Mbl Habnwoganu Tonuwly 03epHeIX OTNO-
MeHUIA, COCTORLIMX W3 NepecnanearliMXxcA oNanu3MpoBaHHeIX wWebHA, ApecBsl, Necka v onana
obuweit MouwHOCTLO 2o 20 M.

[AnA KpaTepHO-03epHLIX OTNOXEHWI XapaKkTepHa CUMbHAA NatepanbHan M3MeHYUROCTb W
UMKNUYHOCTL CTPOEHUA, 0BycnoBneHHaA NepuoanyHOCTbiO nasepxeHuii. OHa npoAenAeTcA
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8 YepefOBaHWM B paspe3e NaB, NMPOKNACTUKMK, BV 1KaHO-TEPPUIeHHbIX U XeMOTeHHbIX ocaj-
KoB. Hanpumep, B KpaTepHo-O3epHbIX OTNOXeH.AX BynkaHa 36exo [.M.Bnacos [1960]
BbIAENUN CEMb LUMKNOB, COCTOAWMX M3 YepefoBaHnA ropu3OHTOB NWPOKNAcTMKK, Cynbhuaos
Wenesa v cepel.

HeobxoaMMo 0TMETUTbL, YTO KpaTepHO-O3epHble ocagku OPMUPYIOTCA B NEPUOAbLI MexXay
MOLLHbLIMK NapOKCU3ManbHbIMK MU3BePXKEHWAMMW NMMBO Nocne NPeKpPaweHA aKTUBHbIX U3Bep-
weHuW BynkaHos. Mo3ToMy B pa3spe3ax APeBHUX BYNKaHOB W BCTPEYAKOTCA MNOYTU UCKAKOYM-
TeNbHO KPaTepHO-03epHbIE OTNOXEHWUA NULLL NOCNEAHWX CTAAUM WX Pa3BUTUA.

OTNOXEHWA NOAHOXWA BYNKAHOB
B8 YCNOBUARX BNAXKHOIO TPOMUYECKOIO KNMUMATA

XapakTepHble ocoBeHHOCTU OCaAKOHAKOMMNEHWA B YCNOBMAX BNAXXHOr0 TPONMYECKOro Knuma-
Ta onpepenAlTcA oBunMeM OCagKoOB M BbICOKOW TemnepaTypoi. Heobxoaumo nuws oTme-
TWTh, YTO CKNOHbI KPYMNHbIX BYNKaHOB B CBA3W C BePTUKAanNbHOM KNMMAaTU4YECKON 30Hanb-
HOCTbH) HaXOAATCA NO CYLWECTBY yxe He B oBcTaHoBKe cOBCTBEHHO TPONWYECKOro Knimara.
O cneundmueckux 0coBEHHOCTAX CTPOEHUA U OTNOKEHUIA NOAHOXKUA U Nepudepun BYNKaHoB
Tponu4ecKux obnacTeit AaHHLIX CPAaBHUTENBHO Mano.

WUmerowmecn ceeaeHnA o Bynkadax MHaoHeaun [Schmidt, 1933; Bemmelen, 1949; Gem-
meneH, 1957] nokasbiBalOT, YTO TNaBHbIMU OTNOXEHUAMU Y WX MOAHOXKUA W Nepuchepun
ABNAKOTCA BCE Te K& NaxapoBble HAKOMNMEHWA U OCaaKW peyHblX pasnveoB. CxofaHble AaHHbIe
npusoanT BunebAMc o eynkaHax [eatemans! [Williams, 1960]. Cneundmyeckon ocobeH-
HOCTbH peXWMa NaxapoBkiX NOTOKOB B YCNOBUAX TPOMUKOB ABMAEGTCA TO, YTO OHW BO3HUKa-
0T NPU BbINMECKWBAHWM KpaTepHbIX o3ep (OHWM ABNAKOTCA Haubonee MOLHbIMW) U BO BpemA
nueHei. BnarogapA obunuio ocagKoB cO3AalOTCA BGnaronpuATHbIE YCNOBWA ANA MHOroKpar-
HOrO NePeoTNOKEHUA U COPTUPOBKMK 0CaaKoB 0BbIYHbBIMKM BOAOTOKAMMU.

B 3TMX YCnoBWAX, TakK e Kak U B 06CTaHOBKEe yMepeHHOro ryMUAHOro Knumara, nocne
CUMNbHBIX 3KCNNO3UBHLIX WU3BEPXKEHWI Pe3KO aKTUBU3UPYIOTCA 3PO3MOHHO-aKKYMYNATUBHbIE
npoueccel. O6 3aToM cBMpaeTENLCTBYIOT, HaNnpuMep, fAaHHbie NO OTNOXEeHWAM, Hakannueas-
WMMCA Mocne M3BepXkeHWi Bynkara MapukyTuH B Mekcuke [Segerstrom, 1950] u BynkaHa
Ypasy 8 Kocta-Puke [Waldron, 1967]. B cyBTponuuecknx ycnoBuMAX aTux panoHOB B NeTHUA
AOXKANMBLEIA NEpUoA MHTEHCMBHO NMPOTEKAlT CKNOHOBLbIE Npouecckl. Ha nonormx y4actkax
HaKannuealTCA OCafiKW, CXOAHbIE C PACCMOTPEHHLIMK Bbilue AenioBUanbHo-NponioBranbHeIMK
otnoxeHuAamu, MNo ponuHam BOROTOKOB 4acTo CXORAT rpRilessie notoku. B cyxoit nepuwos
Ha OTKPbITbIX NPOCTPAHCTBaX NPOMCXOAWT WHTEHCUBHAA nepepaboTka marepuana BeTpom.
B HexoTOpbIX MecTax 06pa3yloTcA necyaHble AKOHbI BbICOTOW A0 HECKONLKWUX METpPOB.

B cBA3WM C BRaXHLIM KNWUMATOM NOAHOMXWA U NeputepuA BYNKaHOB HaxofATCA OB6bIYHO
B 30Hax NOBbiLIEHHOW 06BOAHEHHOCTW rPYHTOB. 1O cnocobecTeyeT (B OTNMuYMe OT ApYrux
KNUMaTHYecKMx oBCTaHOBOK) pacnpocTpaHeHW0 WHTEHCMBHLIX OMON3HEBbIX NPOUECcCcoB
[Waldron, 1967].

O6unbHbIe 0cagKK B TPonuKax co3AaT GnaronpuATHbIE YCNOBWA ANA LWWMPOKOro pa3Bu-
TUA BAaAO03HbIX FMAPOTEPM, a8 TaK)Xe ANA UHTEHCUMBHOIO Pa3noXKeHWA CBeXKel BYNKaHOKNacTu-
KW B noyseHHom npodwmne. [eicTBuTtensHo, 3A6Ck NErko NPOMCXOAUT rMapataumMA crekon,
gbilenayMsaHue GoNbLIMHCTBA MX KOMMOHEHTOB C HakonneHnem Gonbwnx macc annodaHos,
meTarannyasuta, cobpa3zoBaHuem rub6eurta. Takum obpasom, B 6naronpuATHLIX YCNOBUAX
MOXeT MpOM3OUTU CyllecTBeHHoe oborawieHue Noys, KOpP BbIBETPUBAHWA TMAPOOKMCNAMU
xenesza M antoMUHUA. MIMeHHO ¢ 3TMM NPOUECCOM MHOrMe UCCnejoBaTeny CBA3bIBaKOT obpa-
3oBaHue MecTopoxaeHuin Goxkcuta [Kanyrud, 1967; [ob6posonsckuid, 1974; BylWMHCKWA,
1975; YepHAxosckuin, 1980; Goldich, Brgquist, 1948; Hay, 1959; Sherman, Allan, 1965;
Ruxton, 1967; v ap.] .

OTNOXEHMA NOAHOXHWIA BYNKAHOB
B YCNOBUAX APHWAHOIO KIMMATA

AecdnunT Bnaru B YCNOBMAX 3acyLUNWBOro CEMMapUAHOro, apMAHOro KNMMaToB onpeaensqer,
Kak W3BECTHO, LWWPOKOE pa3BUTUE AenioBUanbHbIX, NPOMBUANbHLIX U NEcYaHblX 30N0BLIX
HaKonneHuin, pazHoobpasHbIX OCafKOB COMNEHbIX, COAOBLIX W Apyrux o3ep. Bo Bcex tunax
OTNOMEHWA BCTPEYAIOTCA ayTUreHHsie KapBoHaTkl, Func, conu.

CoBpeMeHHble U HOBEWLUWE OTNOXeHWA BYNKaHW4ECKWX PaWoHOB apupaHeix obnactew
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m3BecTHbl Ha 3anage CLWA w HxHon Amepuku, B BocTouHo-AdpukaHckoi pudToBOM 30He,
8 Caxape, Manoit Asuu u apyrux mectax. MMewowmecA B nutepaType AaHHbIE NO KaWHO30M-
CKUM KOHTUHEHTaNbHbLIM BYNKaHOreHHo-ocano4HbIM hopmaunAam 3anaga CLA nokasbiBawoT
3HAYMTENbHYKD PONb B HUX NaxapoBbiX OTNOXEHWW W HAKONNEHW annwBuanbHbiX wnevidos
(npontoBuit) , coueTalWMXCA B PAE CNYYEEB C 03 PHLIMU TONWAMMW, COAEPKALMMN XEMOreH-
Hole ocagku [Anderson, 1933; Curtis, 1954; Parsons, 1960; Love, 1960; Culbestson,
1962; Lydon, 1968; Adkison, 1973; Walton, 1977, 1979; Boles, Surdam, 1979; v ap.].

C uenvio JONONHWUTL 3TW AaHHble Bbina 3yveHa NUTONOrMA CUCMAHCKON, BenocoBaTtoi ceuT
n Boxvabepackoi Tonuwm ApmMeHuM, HaKannNMBaBLUMXCA B YCNOBUAX AOBONMBHO CYX0Oro KNMma-
Ta, 6nM3Koro K coBpemeHHoMY Knumaty BocTouHoro 3akaBkasbA. [MocKONbKY 3TH TONWM
OTNMYaKTCA 6GONLLWOA MOWHOCTLIO, 3HAYMTENLHOW CROXHOCTLID CTPOEHWA, daunansHon
M3MEHYUMBOCTBIO, OHM ByayT paccmotpeHsl B ra. VI. 3pech e Mbl KpaTKo paccMOTpUM
nuwe ocobeHHocTH uX thaumanbHOro cocTaea.

lMpoBeaeHHoe wWcCneaosaHWe NOKAas3ano, YTo B CTPOEHWM OTNOXEHWH Box4abepackow
Tonww, pacnpocTpaHeHHslX B Boxuabepackom xpe6Te u HakKannUMBaBLUMXCA Ha yAaneHuw
no 25—-30 KM OT UEHTPOB M3BEPXEHWW, Naxapossble OTnoxeHuA npeobnapawT nubo urpawT
3HaYMTENBHYIO ponb B GonbwuHcTee navek (tabn. XX), Cpean HMX BbIAEBNRIOTCA OCAAKM
BOAOKAMEHHbLIX, MTPA3EKAMEHHbIX W FPA3eBbIX NaxapoB. ANMNWBWA BpeMeHHbIX BOAOTOKOB
06bIvHO 3aneraeT B BUAe HeBonbWKMX NMH3 BO Bpe3ax B BYNKAHOrEHHbIX, NaxapoBbiX HaKon-
NEHWAX W NpeacTaBneH B OCHOBHOM cnabo copTMpPOBaHHLIMKM BanyHHO-Tane4YHbiMyM KOHIr nome-
paTaMu C HeACHOW NUH30BUAHON cnoucTocTbi. MMponoBuiA BpeMeHHbLIX BOAOTOKOB CROXeH
fepecnansanwMMIUCA  HeCcOPTUPOBaHHLIMWA  BanyHHO-raneyHbiMM OcagKkamu ApoGALWMXCA
BOAOTOKOB, rpaBUitHO-NecYaHbl MM 0CaAKaMK PacnnacTbiBalowmXcA BOAOTOKOB 1 nec4aHo-anes-
PUTOBLIMM OCafAKamMu uccAKawwmnx sogotoxkoe (rabn. XXI). Mo cpaBHeHWto ¢ nponBuEM
BynKaHu4ecKnx panioHoB Kamyatku OHM OveHb cnabo COPTMPOBaHLI, UMEIOT He4YeTKYIo,
06bi14HO cYBropuaoHTaneHY0 CAOMCTOCTL U NOCTENeHHbIE Nepexofbl K TUNUYHLIM NaxapoBbiM
HakonneHnam. OTCYTCTBME COPTUPOBKW NPONKBWaNbHbLIX OcaaKoB OBLACHAETCA ManoBoA-
HOCTbI0 BOAOTOKOB M OBUNMEM B HUX HAHOCOB. B 3TOM OTHOWEHWM PacCMOTPeHHbIE OTNOXe-
HWA BO MHOrom 6nM3KW K ocagKam BpeMeHHbIX BOAOTOKOB, onucaHHbiM B CpeaHend Asum
[Enucees, 1978] .

3TV AaHHbBle NOKa3bIBaKT, YTO NpM Nepexoae OT F'YMWAHOro KNMMaTa K apuaHOMY B CTpoe-
HAW He TONLKO MOAHOXWW, HO W nepudepun BynKaHos, ocobeHHO ahhy3nBHO- U IKCTpy-
3MBHO-3KCMNO3WBHBLIX, HAYMHAKOT UrpaTh 3HaUMTEnNbHYK pont nubo aake npeobnapate naxa-
poebie (ceneswie) oTnoxeHuA. Ocagku 0BbIYHBIX BPeMeHHbIX BOAOTOKOB COOTBETCTBEHHO
UrpalwT MeHbWwY NMB0 NOAYMHEHHYKD PONb, FOPa3sfo XY)e COPTUPOBaHbl. JTO CBA3aHO
fpe)<ge BCEro C TEM, YTO B YCMOBWAX Pa3pexeHHOro pacTUTeNbHOro MokKposa W obuuA
ob6nomMoyHOro Marepuana npakTudecku nwGoi [OXKAL NpUBOAWT K obpasoBaHuio cenew.
O6bluHbIE BOAOTOKW NWBO COBCEM OTCYTCTBYIOT, NMGO CyleCcTBYIOT KOPOTKOE BpPeMA U He
CnOCOGHbI BbIHECTW U MNepemMbiTh 3HaYMTENbHOE KONM4YECTBO OCaaKoB.

XapakTepHOW OTNUYMTENbHOW OCOBEHHOCTHID MENKO3epPHUCTbIX OCAAKOB WCCAKAEIWMX
BOAOTOKOB ABNAETCA Hanuuve B HUX NPOCNOEB U pacCeMHHbIX Bbmeneunﬁi ﬂenHTOMOquHOI‘O
kapboHaTa, pexe runca, ocobeHHo B BenecoBaToi ceuTe.

OsepHbie 0CaaKW NPUCYTCTBYIOT B CAPMATCKMX OTNOXEHWAX W B HW3ax Boxyabepackoi
ceuTsl (Ha wro-3anagHom nobepexse 03. CesaH). OHu npeacTaBneHbl NepecnavsaHuem cyb-
ropy3oHTaNLHO CNOWCTLIX NECYaHWKOB, aneBpuTOB, KapBoOHAaTHBIX FAMH W cnoes, Navex
aMaTOMUTOB, Meprenei, M3BecTHAKOB, MMMNCOB.

Mpy WKWPOKOM PacnpoCTPaHEeHWK PbIXNbIX OTNOXEHWIA No Nepudepun BYNKaHOB HepeaKo
NPOCTUPAEKOTCA NOMA NecyaHbix AloH. [pUMepom ABNAKTCA OTNOXEHWA, Pa3BuUTble NO Nepu-
thepun BynkaHa Jledran 8 KeHuiickom pudTe. B nneicToueHOBbIX OTNOXEHWAX 3TOro pudiTa,
8 paspe3dax Onaysanckoro yuensd v cepui MeHUHAX BCTPeYanTCA MaykM 30/108biX OTAONKE-
HWiA B Tonwe NOBMANbLHLIX U O3epHbIX OTnoxeHwin [Isaak, 1967; Hay, 1963; lloraues,
1974].

[laHHbie No XeMOreHHOW CeAMMEHTALWW B COBPEMEHHbIX U HEOTE@HOBBIX apUAHbIX 06NacTAX
coaepKaTtcA Bo MHorux pabotax [Smith, 1958; Opnoea, 1961, 1962; Crpaxos, 1963;
Troxel, 1963; Dibblee, 1967; Inan et al., 1973; Oson, 1976, 1977] . B npunerawowmx K Byn-
KaHW4YecKUM xpebTam osepax B 3aBMCMMOCTM OT CTENEHW U XapaKTepa MUHEpPanu3auMm nx sog
HapAAY C TeppPUreHHbIMM, BYNKAHOreHHBIMU MaTepuanamu oTnaraloTcA KapboHaTs!: KanbuuT,
AONOMUT, FUNChbl, COAOBLIE MWHEpansl, conu. B BnaronpuATHoW 06CTAaHOBKE B TaKWUxX 03epax
33 CYeT MHTEHCUMBHOMD MCNapeHuA NpoucxXoAuT KOHUEHTpauma ruaporTepmManbHbiX pacTBOpoOB
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Puc. 12. MpuHUMNUENbHAA CXEMa CTPOEHUA KOMMNEKCa OTNOXEeHUA NOAHO XuiA U nepudepun achdy3usHO-
IKCNNOIMBHOMD BYNKaHa B YCNOBUAX BPUAHOIO KNumata

1 — naBoOBbIE NOTOKW; 2 — OTNOMEHWRA PacKaneHHbix naewk; 3 — mepnosuie obpasosawmn; 4—7 — o7-
NOMEHUA NOAHOMKMUA U nepudepu ASNCTBYIOWEro BYNKaHa: 4 — HECNOMCTbIE U HECOPTHMPOBAHHbIE OTNO-
WeHUA naxapoe, 5 — nepecnavealoWMeEcA OTNOXEHUA Naxapoe W NPonioBuA, 6 — annBWan bHO-NPONIOBMK-
anbHbie OTNOXeHMA No nepudepum NOTYXWeEro Bynkaxa, 7 — annioauan bHbie, NPONIBMAN bHbie, 03ePHbIE U
ADYTWE OTNOXMEBHWA B NPWNEeraiouwwX paikoHax

W BbinafieHue M3 HUX 4acTu nubo Bcex KOMNOHEHTOB, B TO BPEMA KaK B MyMUAHOM Knumare
OHU O6LIMHD PACCEMBAOTCA, XEMOTEHHbIE OCaAKW OKa3biBAWOTCA OBOTaEHHBIMIA Pa3NvyHbI-
MW MUKpoaneMeHTamu. Bo mHOrux cnyuaAx obBpa3yloTcA KpynHsie MecTopoXaeHuwA Bopa-
TOB, UENecTMHa, MapraHua, a Takxe ocaaku, oborauieHHble NUTHEM, BONbHPAMOM, MbILLbA-
KOM, thTOpoM, HofOM W Apyrumu anemeHTamu (Crpaxos, 19631 .

Ha ocHoBaHMM Bcex 3TUX AaHHLIX COCTaBfieHa NPUHUMNWANkHaA CXema CTPOEHUA Komn-
neKca OTNOXeHUd NOAHOXUA ¥ Nepudepun BYNKAHOB, HAKANNWBABLUWXCA B YCNOBMAX apua:
Horo kKnumata (puc. 12).

OTNOXEHWA NOAHOXWA BYNKAHWUTOB
B YCNOBUAX NEAOBOIro KNUMATA

B ycnoBuAX oneaeHeHNA B (hOPMUPOBaHUM OTNOXEHUHA NOAHOXKUA HaPAAY C BYNKaHWYeCKW-
MU NpoUeccami OCHOBHYIO POfib UIrPaeT 3PO3MOHHAA M aKKYMYNATMBHAA AeATENbHOCTL fnea-
HWKOB M BOAHO-NEAHWKOBbIX NOTOKoB. Mo3ToMy Ha 0COBeHHOCTAX CTPOEHUA MMEHHO 3TUX
TUMOB OTNOXEHWA Mbl OcTaHOBMMCA noapobHee. CoBpemeHHbIMU NPUMEpPaMKU ABMAIOTCA
pAA BYNKaHWYecKux panvoHos WMcnaHauu, AHTapkTuael, AnAacku. Hewamepumo 6Gonbuwee
3HaveHue umenu atu npoueccel B Wcnanavwm, Ha Kamuyatke v B Apyrux pernoHax Bo BpemA
NNeMCcTOLEHOBOT O ONefEHeHUA,

Haubonee nonHo ocoGeHHOCTU CTPOEHMA TONW, BYNKaHOreHHO-0CaflouHbIX 0Bpa3zoBaHMiA,
HaKannMBaBLIMXCA B YCNOBUMAX NeAOBOr0 KNMMaTta, MOXHO BbIABUTb Ha npumMepe addy3aus-
Hbix synkaHoe Mcnawpuu. Muorve w3 Hux — Kartna, Mpuceotex, Jiipasaitekyans — noutu
NONHOCTLIO MOKPbITEI NbaoM. WX u3BepXkeHWA NMoA0 NbAOM CONPOBOXAAWTCA 0b6pasosa-
HWEeM WHTParnAuManbHeIX 03ep U rPaHAMO3HBIMK NOTOKAaMK TanbiX BOA — WOKYNbXxnaynamwu
(naxapamu), BbIHOCAWMMM Ha NpunerawWwue PasHWHL! OFPOMHOE KONWYECTBO BYNKaHO-
knactuku [FentHep, 19806; u ap.].

Cpeau oTnoxeHuid, 06pa3osaBlUIMXCA B NOANeAHsIX o3epax, A.P. lentHep [1977, 1980a,
6] onuceiBaeT NoAylweyHsle nasbl U NaBobpeK4Yuu, AECKBAMALMOHHLIE W NyNbBEPU3ALMUOH-
Hble FMaNOKNacTUTLl, CMAEPOMENaHOBY Tedipy ruapoakcnnosumii. B ocHoBaHuu paspesa ot-
noxeHuit, o6pasoBaBWMXCA NPW NOANEAHOM W3BepXKeHWW, 0BbIYHO 3anerawT NoayllevHbie
naeel, @ Bblle — FMAPOIKCNNO3UBHLIE TYdbl U Aanee Hepeako cyb6aapanbHbie NaBoBbIE NOTO-
K. TaKan cmeHa OTpaXkaeT Pa3BuTMe W3BEPKEHWA OT CNOKOWHbLIX W3ANWAHWIA NOAD NBAOM M
06pa3zoBaHuA CKONNEHWIA NOAYLUEYHbIX NaB BHaYane K rugpoaKcrnnosuAM v GOPMUPOBAHUIO
KOHyca MMAPO3KCNNO3UBHbLIX TY(dOB, BO3BbLILWAKLLErocA Hag NMoBepxHOCTbO O3epa. [ocne
npexKpaweHMA AOCTYNa BOAbl B KpaTep HepeaxKo NPOUCXOAAT W3NWUAHWA NaBoBLIX MNOTOKORB.

B paspesax KpynHbiX BynNKaHMYeCKUX MacCMBOB TaKue BYNKaHOreHHble HAKOMNEeHWA He-
PEAKO NepecnauBaloTCA C OCaAKaMU MHTParnAUWanbHbix o3ep U MopeHamu. Jluwe no nepu-
thepun nocnegHWe 3aMEWAOTCA OTNOXEHWAMU WOKYnbxnaynoB (naxapoe) u dnwosuornsa-
umanbHel MM OCaAKaMu.
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Addy3mBHO- N IKCTPYIMBHO-3KCNNO3UBHLIE BYNKaHbl. Ha AeATENbHOCTb BYNKaHOB 3TUX
TMNOB onegeHeHWe 06bIYHO He 0Ka3bIBAeT CYLLECTBEHHOrO BAUMAHMA, TaK KaK UX KPYTOCKNOH-
Hble BeplUMHbl HEPEAKO BLICTYNAlT Haa NefoBbIM LUMTOM, WUMeA Ha cebe CPaBHMTENLHO He-
60nbwoi NOKPOB nbAa. B cBA3M ¢ 3TUM B CTPOEHUKM ITUX BYNKAHMYECKUX MOCTPOeK Npeot-
naparoT o6bIYHbIEe BYNKaHUTLI B OTNMYME oT BynkaHos Mcnanawn. Bonee Toro, cnbHbie B3pbiB-
Hble W3BEPXEHWA cnocoBHbl YHUYTOXKNTL NeAHWK BMECTe C BepwwWHOW (Hanpumep, n3sepxe-
Hue Katman 8 1912 r., Cent-Xenenc 8 1980 r.), ebi3biBaa o6pa3zoBanue kaTacTpoduiecKux
naxapos.

Y NOAHOXMIA TaKux BYNKAHOB B OTNMYME OT QTNOHKEHWA MOAHONMA, HaKannusaruinMxch
B YCNOBWUAX MNYMWAHOrO Knumara, pe3ko npeobnanaloT negHMKoBble ocaaku. Nlaxapoesie oT-
NOXEHWA COXPaHAKTCA OT NepepaboTKW NEAHMKOM nuWbe No nepudepuum, rae oOHW nepe-
CNansaloTCA C AeNOBUanbHBIMU M BOAHO-NEAHUKOBbLIMW OCagKaMu.

B kavecTBe NpuMmepa Mbl PacCMOTPUM CTPOEHWE MO3AHENNEeCTOUEHOBOro Komnnekca
NEeaHNKOBbLIX U BOAHO-NERHMKOBBIX OTNOXEHWH, PaCNpPOCTPaHEHHbLIX Y MOAHOXWMA W NO ne-
pucdepun Bynkavos Kniouesckoi rpynnbi. Bo BpemMA ux (opMUpPOBaHWA NpoAoOnKanack
aKTUBHaA AeATenbHOCTL BynkaHoB BnvkHero MNnockoro, [ansHero Mnockoro, MpaTton6aunka
[Epmaros, 1977; u ap.]. HauBonee nonHele paspesbl 3TuX OTNOXeHWii HabnoaaloTcA B Gop-
tax ponuH pek Maxuu u CrypeHoi, y 3anagHoi nepudpepun KniouescKoW rpynnel Bynka-
Hoe [Menexecues, Kpaesar, 1966; Menexecues v ap., 1970; Kpaesan, 1977; KypaneHko,
19808; Kpaesaa u ap., 1982; Kpaesaa, Kypanenko, 1983]. T.C. Kpaesaa u ap. [1982]
BLIAGNUNW CPEAN HUX NEeAHWKOBbIE, 03ePHO-NeAHMKOBLIE, (hNBUOrNAUMANbHbIE OTNOXEHUA.
KpoMe Hux, 3neck BblAeneHbl Takxe cenesble, AeNOBWaNLHO-MPONIOBUANbHbBIE U CKNOHOBLIE
oTnoXeHWA. Bbinu coctaBneHbl W C NOMOLLLIO Te()POXPOHONOrMYECKOro MeToAa conocTas-
neHbl Mx pa3peast no Bopram gonunsl p, MNaxuu, a TaKxKe M3yyeH MX MUHepanoro-neTporpa-
duyeckuin coctae. 310 NO3BONMAO YTOYHWTL OCHOBHbIE YEpPTbl CTPOBHWMA W (hOPMUPOBaHUA
neaHMKOBOro Komnnekca paioHa [Kpaesan, KypaneHko, 1983].

B neaHuKOBBIX OTNOXeHWAX ropazgo Gonee YeTKO NO CPaBHEHWIO C OcafKaMy COBpeMeH-
HbiX HeBonbWWX nNeAHWKOB BbILENAOTCA OCHOBHAA, abnAUMOHHAA W KOHEYHaR MOpeHbl.
OcHosHar mopeHa urpaer Bonee CyuleCTBeHNYIO PONbs M MMEET XapakTepHble TeKCTypbl no-
cnoHo-auddepeHUMPOBaHHOr0 ABWXKEHMA NbAa. B Hel pa3nuyaloTCA MOHONUTHbIE, Yeulyi-
4aTble MOpeHbl, pasHoOBpa3Hblie OTTOPXKEeHUbl NOACTUNAOWMX BOAHO-NEANMKOBBLIX OTNO-
HEHWUNA. ‘

B nOGnHEﬁﬂEﬁCTOQeﬂOBHX NnegHUKax nNpoMcxoavno Becbma WHTEHCMBHOE MCTUPaHWe He-
NPOYHON NUPOKNACTHKK: MOPUCTBIX WNAaKOB, BynKaHuveckux crexon. OHO pasano mMHoro
nenviToBOro martepwana. Cl‘leAH TaKoro UCTUpadmMA MOXXHO Haﬁnm.qa‘rb KaK HenocpeACTBEHHO
B paspe3ax, TaK v npu uayvenuu wnudor. OHu aetansHo onucael paHee [MentHep, Kypanen-
ko, 1979].

dnoBUOrNAUManbHLIE OTNOXEHMA MO cocTaBy 6nM3KKM K COBPEMEHHbIM annioBuansHo-
NPoOMOBUANbHBIM HAKOMMEHWAM Mo nepudiepun AeicTBYOWMUX BynKanos (cMm. Tabn. 5).
OtnuunTenbHoOW UX 0coBeHHOCTLIO ABNABTCA MNOXaA COPTMPOBKA MaTtepwana v obunue ToH-
KO3epHWUCTbIX aneBponenMToBbIX ocagkos. Kpome TOro, B oTnoXeHMAX HEPeAKO BCTpevalnT-
cA NcesAoOMOPE03L] NO NEAAHLIM XKUnam.,

OsepHo-NeAHVKOBLIE OCaAKW BeCbMa pasHoo6pasHbl NO cocTaBy, WMeldT ObicTpylo da-
UManbHYI0 M3MEHYMBOCTb MpW HeGONLLIOW NPOTAXKEHHOCTW 3anexend W focTurawT Gonblion
mouwHocT (po 20 m). Cnou, o6pazoBaBlUMecA Ha NepeBbiX 3Tanax cywecTBOBaHWA O3epa,
cnoXxeHbl Haubonee rpyBeim maTepvanom. 3aece npeobnapaoT navkn (4o 1-2 M) Hecoptm-
pPOBaHHBIX W HecnomcTeiXx IpyBoob6noMoyHbIX OTNOXKeHWW ceneBblX NOTOKOB W ONNbIBWH,
c sanyHamu o 0,5 m B nonepeyHuke. Hepeako B ocagkax 3aKnioveHsl CMATbIe, '‘3aKaTaH-
Heie” dparMeHTel Croes MOACTUNAIWMX TOHKO3EPHUCThIX 0caakos. BepxHAAR yacTe rpybo-
0BNOMOYHBLIX CNOEB 4acTO WMEeT ACHYH0 IPafauMOHHYIO CNOMCTOCTb, YTO YKasbiBaeT Ha UX
oTnoXeHne B BOAHOW cpepe. [py6oo6GnomMoyHbie CNOM NepeKpbIBalOTCA NecKoMm, CBeTno-
CepbiMK anespuTaMu 1 anesponenMTamu, NOSYEPKUBAIOWMMIU UNMKNMYHOE CTPOEHUE pa3pe3a,
B 3HauuTenbHoW Mepe o6ycnoBneHHoe Ce30HHbIMU KONneGaHMAMKW MHTEHCUBHOCTM OCagKo-
HaKOoNMNeHnA,

Huxuue vacTu 3anexeit 03epHbiXx OCAAKOB TaKKe HepeaKO PasbuThl MHOrOYMUCNEHHBIMU
TpewmnHaMu1, 3aTyxalolWvmMK BBEPX N0 paspesy, WMET AMCNOKaUUM Ha KOHTaKTe C MOPEeHON.
Bce 3To roBOpPUT O TOM, 4TO OCAAKHK Hakannueanucs B Hebonswunx o3epax B6NM3M ak TMBHOrO
KpaA negHuKa.

BepxHue yacTu pa3pe3os 03epHbIX OTNOKEHKIA CNOXKeHbI B OCHOBHOM YK TOHKO3epHUCTI-
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mMu ocaakamu. OBb!vHO OHM MepeKpbiBalOTCA MowHbiMKM (Ao 10 M) naykamu necyaHbiX,
‘aNeBpPUTOBLIX, anespONenuTOBbIX AenoBuanbHbix ocagkos. lMocneaHuwe copep»at MHoro-
YucneHHbIe MPOCNOK NENnoB, YTO TaKIKe YKa3biBaeT Ha ux ropaspo Gonee meaneHHoe Hakon-
neHwWe yXXe BAanu OT aKTUBHOMO KpaA NeHNKa M Ha MOCTeneHHOe CriaXusaHne MOPeHHOro
penseda.

CrpoeHne kKomnnexkca oTnoxenwin. Cpean NeAHMKOBbIX U BOAHO-NEAHUKOBbIX OTNOXKEHWA
paitoHa p. Maxuu BLIAENAETCA ABa OCHOBHLIX KOMNNEKCa, COOTBETCTBYOLWMX MaKCUManbHo-
MY ¥ NOCTMakKcumManbHOMY npoasuxeHnAM neaHukos |l dassl no3aHennencToueHoBOro one-
peHenuA [Kpaesarn u ap., 1983]. Kaxablii M3 3TUX KOMMNEKCOB MPeACTaBNEeH MOPeHOoW M
CBA3aHHLIMK C Heil BOAHO-NEAHUKOBLIMMU, AENOBUaNbHbIMK HakonneHuAmu. Haubonee non-
HO U pa3Hoobpa3Ho npeacTaBned HUXKHWA M3 HUX. B ero ocHoBaHuu 3aneraer NnoTHaA 6ypan,
Byposato-cepan mopeHa M;. Bypsbiit user obycnoeneH Tem, 4TO B ee coctase npeobnapatot
06NOMKKM B pa3Hoil CTeneHW okucneHHsix GazaneToBbIX Nae M wnakos GyposaTo-yepHoro,
6yporo, KpacHo-6yporo v KpacHoro usetoeB. MopeHa nepekpbiBaeTcA U NaTepansHO coye-
TaeTcA C MOLHLIMWU 03ePHO-NeAHUKOBbIMU, hNOBUOr NALMANbLHBIMMW, CeNeBbIMU U AEN0BUan.-
HbiMu ocaakamu (Apbl OcuHoBLIA, MopeHHbId Hoc, U3aymuTensHeld, [BorHoi, Henpuctyn-
Hbil) . B Tonwe penwsunA (Ap [soiHon) W.B. MenekecueBbiM HaifeHbl KOCTHbIE OCTaTKKU
mamMoHTa. Mx paauoyrnepofiHblii BO3pacT okasancA pasHbiM okono 21 Teic.net [Kpaesan
n ap., 1983]. 3asepwaeTcA paspes norpeGeHHbIM NOYBEHHO-NMUPOKNACTUYECKUM YEXTOM C
oBunbHLIMKU Mep3noTHEIMK AedhopMaunAMM,

Bbiwle NO HepoBHOW rPaHWUE C aKTUBHLIM AMHAMMWYECKMM KOHTAaKTOM 3aneraer mouw-
HaA (ao 20—-50 m) pbixnaA BGyposato-cepan, cepan mopeHa M,. BeuwecTBeHHbIW cocTas
MOpeHbl B LENOM CXOAeH C noactunawwenn mopedon M;. OTnuuuA 3aKniovalOTCA B ropas-
AO MeHbLUEM KonuyecTee 06nomMkoB co cneaamu oxkucnedua (o 10—-30%) » Gonblwem Ko-
nuyectBe 06NOMKOB NNOTHLIX NaB. JTa MOpeHa TakK)ke NepeKpeIBaeTCA W naTepansHo co-
yeTaeTcA co cknoHoebiMu (AP Kocow), o3epHbiMu (Ap MopeHHbIW HOC) , (hntoBUOrNALMaNb:
HbIMU, AENBUANBHLIMW HAKOMAEHWAMM, WMEIOWMMK, OAHAKO, ropa3no MeHbLUYH MOoL-
HocTb. HakoHew, B BOCTOMHO 4acTW paiioHa B COCTaBe pa3pe30B BepXHEero KOMMNnexkca noAs-
nretcA ewe Gonee monogaAn mopeda M; (Apel MosopoTHeiin, BeasimAHHLIN) . HeoBxoaumo
OTMETUTb, YTO BBepX No TeueHwuio pek [Maxum m CrygeHoW no mepe ypaneHWA OT NegHUKO-
BOFO KpaA pa3pe3b! CTAHOBATCA Gonee 0AHOPOAHLIMM W COCTOAT NMLLBL U3 TONW, NEAHUKOBBIX
OTNOXEHWW, TPYAHO CONOCTaBUMbIX Mexay coBon.

BanyHHbIN 1 raneyHblil Marepuan MoneH cOCTOMT B OCHOBHOM 3 CBNOMKOR fazanaToBs!y
nae, pexxe wnakoB. B rpaBuiiHbIX pakUMAX KONWYECTBO NOCNEAHMX Yxe paocturaer 50—
60%. MecuaHsie W anesponenuToBbie (PaKUMMW NpeacTaBNeHbl YacTuuamu aApobneHbix wna-
KOB, Npo3payHoro ctekna u obnomkamu kpuctannoe [Kpaesaa, Kypanenko, 1983]. Cxoa-
HbIA COCTaB MMetoT cenesbie, HNOBUMOrNALNANbHLIE, KONMOBUANbHbLIE M O3EPHbBIE OCaaKH,
TaK Kak OHW (hOPMUPYIOTCA 38 CYeT NepeoTNOXEeHUA MOpeHHoro matepuana. CyulecTBeHHbIe
konebaHuA MuHepano-NeTporpadMyecKoro coctasa OTNOXeHW obycnosneHsl pas3Hoobpa-
3MeM MOPOA NeAHMKOBOIO NOXa U M3BEPraemMon Ha NeAHMKKW BYNKaHOKNACTUK K.

BepxHue cnou navyexk 03epHbIX HAKOMMAEHWA W AENBWMA, COAEPKALLUME NPOCNON BYNKaHu-
YeCKWX Nenfioe, B OTNIM4YME OT NOACTUNAIOWMX MOPEH CYLULleCTBeHHO 06oraweHbl NepeoTnoxeH-
HOW aHAe3MTOBOW M KUCNOW NUPOKNAcTMKOW: 06nomMkKamu nae, cTeKna, CpeAHMX nnaruokna-
30B, poroBoii obmaHku, nNUpokceHoB B pybawke ctexkna. Cnow, nepexpsiBalowme nennel,
a TaKXe BEpPXHMEe 4Y4acTW pa3pe3oB AeNOBWA, COCTOAT B OCHOBHOM M3 NepeoTNOXKeHHbIX
nennos.

BHYTPU Ka)aoro u3 OTMEYeHHbIX MOPEHHbIX FOPW3OHTOB MOXHO BbIAENUTE HECKONLKO
Gonee menkux. O6unve mMopeH 0BycnoBnNeHO BbICOKOW MOBMNLHOCTLIO KPaA neaHWKa scnea-
CTBIE HEKQATOPbLIX KANMETUYECKUX KOneBaHnid i NeproanYeckoro YHUYTOXEHWA 4acTH negHun-
KOB BO BpemA uasep>keHWA. Ha puc. 13 npueeaeHa npMHUMNUansHaA cxemMa CTPOEHUA KOMIT
neKca OTNOXeHWHA NOAHOXWMA 3thdy3MBHO-IKCNNO3MBHOIO ByNKaHa, HaKannuBaBLUerocA B
YyCnoBuAX oneaeHeduAa. B coceanmx pailoHax BO BpeMA OneaeHeHWA, TaK Xe KaK W B npunea-
HUKOBOW 30He Yy MOAHOXWWA BYNKaHOB, B YCNOBUAX pa3pekeHHOro pacTyTensHOro nokposa
NPOUCXOANT hOPMUPOBaAHME MOLUHLIX TONLW, AENBWANbHLIX W AENHBWAaNLHO-NPONOBMank-
HbIX OC3IKOB 3a CYET NepeoTNOXeHWA CKNOHOBbLIM CMLIBOM BbiNaAalouiMx Nennoe U pasmsi-
Ba noacTunalowmx Tonuw, (Hanpumep, B LleHTpansHon Kamuatckoit genpeccMu Ha cknoHax
aonuHbl p. KamyaTku W BO3BbIWeHHOCTEW — [eHepanbcKoro NoAHATMA 1 ap.). OaHoBpemMeH-
HO OpPMUWPYETCA TUMNMWYHbLIA NEPUrnALMantLHbIA annBuik, onucadHblid H0.A. JlaepywuHsIM
[1963] B HeBynkaHWYyecKWX paioHax.
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Puc. 13. MpvHUMNManbHan cxema CTPOEHMA KOMMNEKCa OTNOMKEHWA NOAHOXMA M Nepudepuin 3ddyausHo-
3IKCMNO3SMBHOMD BYNKaHa B YCNOBUAX ONeEHEHUA
Yenoa#Hsie 0 603HaYeHM A CM. Ha puc. 5

Heo6. MMO OTMETUTb, 4TO B YCNOBUAX NOKPOBHbLIX ONEAEHEHWIA HE TONLKO Y NOAHOXWA
BYNKaHOB, HO W Ha Npunerawumx TEPPUTOPUAX HaKannueanuce MopeHsi. Nluwe no nepude-
pUM ¥ B KpaeBOW 30HE NEAHUKOBOrO MNOKPOBA CYLLECTBOBANW YCAOBWA ANA YCTOWYMBOro
HaKONNeHUA BOAHO-NEAHUKOBLIX OCaAK0B.

FNABA YETBEPTAR

LWKNWYHOCTE CTPOEHMA KOMNNEKCOB OTNOXEHWA
NOAHOXWA U NEPUSEPUM BYNKAHOB

MpoBsegexHsie 3a nocnegHue roabl AetanbHble TepPOXPOHONOrMYECKWE WCCREAOBAHWUA C UG-
MofMb30BaHWeM PaguoyrnepoaHoro AaTUPOBAHMA MHOMMX BYNKAaHOB MMpa roKasanu, 4To
B WX CTPOeHWH v GOPMUPOBEHWUM CYLLECTBYET YeTKO BbipaXeHHaA UMKNUYHOCTE HECKOMb
KX NOPRAKOB, OTPa¥aIoLUIaR COXHBIE MEXaHU3MbI 8BTOPerynALMd MarmMaTHyYecKnX cMcTem
iNakamura Mazuoki 1964; Thorarinsscn, 1967; Bpaiueea u ap., 1978a, 6, s, 1979;
# Ap.]. OHa BLIPBHKAETCA B 4ePEAOBAHUK B PA3PE3aX MOYBEHHO-NUPOKNACTUYECKUX HeXNoB
BYNKaHoB TpyBoOi NMUPOKNAcTUKK U NEnnoB, OTBEYANOWMX BYNKEHWYECKOR AEATENsHOCTH
OT BECbMa MOULHON M 4acTOM B 'Havane WAKNOB A0 peakoi v cnaboit B8 ux KoHue.

Hawm uccnegosanua NoKasany, 4T0 MOXHO FOBOPMTL He TONBKO O UMKNUMHOCTHA Da3Bu-
TUA cODBCTBEHHO BYNKaHWYeCKnX annapartoB, HO U, YTO HE MEeHee BaXXHO ANA Hac, O UMKINY-
HOCTM CTDOEHWA MOLWHBIX TONW, 0BPasylolMXCA’ y NOQHOMMA W Ha nNepudepus ByNKaHOB.
Haubonee ApKo 3TO BMAHO HA NPUMEDPE NOCNBACTBMI KaTACTPOMUYECKMX NapOKCUM3IMaNb-
HbiX M3BepXKeHWi. Bo3HMKHOBeHMEe B 3TMX CnyyYaAx rpomafiHbix 06bemMoB pa3HoobpasHom
NUPOKNACTUKK NPUBOAKUT, C OAHOK CTOPOHLI, K MOYTK NONHOK NepecTpoilke penseda, a ¢ apy-
roi — cnocoBCTBYeT B KOHEYHOM MTOre Pe3KOoW aKTWBW3auuW NPoLeccos 3poanu. B pesyne-
TaTe NO BO3HWKLWIKWM BHOBb AO0NWHAM BpeéMeHHbIX BOAOTOKOEB NPW NUBHAX NOYTW Henpepbis-
HO CXOAAT naxapbl (cenwu), OTNOMXEHMA KOTOPbIX HaYWHalT Pe3ko npeobnajate B paspesax.
Mo Mepe BLINONAXKWBAHWA CKNOHOB M NPOAONBHBIX Npodvnell BOAOTOKOB naxapoobpaszosa-
Hue ocnaBeBaeT A0 HOBOroO NapoKCU3IMa. TakadA MOC/EenOBaTENbHOCTL MPOUBCCOB OCaAKOHA-
KOMNeHWA U OGYCNOBNWBAET INEMEHTAPHYIO UMKNMYHOCTL CTPOBHWA OTNIOXEHWH B paiioHax,
NPUNeralowWmnx K BynkaHvuyecKoMy ueHTpy. Moatomy petanbHoe W3y4eHWe Takon uuKnuy
HOCTU NO3BONAET BbLIACHUTL WM YTOYHUTL OCHOBHEIE 4YepTbl CTPOEHWA U (hOPMUPOBaHKA
CcaMux BYNKaHoB,

Moa 3nemeHTapHbLIM UMKNOM B paboTe, Benea 3a M.71. Tumodeeseim [1970], nonumaer:
cA nonudaumanbHbli KOMMNNEKC OTNOXEHWA, COCTOAWMI W3 MNapareHeTUYecKn CBA3AHHBIX
(mectom u ycnoBuAMK 06pa3oBaHMA) pa3nUuHbIX reHeTUYECKUX TUNOB, 3aKOHOMEPHO CMe-
HAIOWMX APYr ApYra B ONpeAeneHHon NocneAoBaTenbHOCTW. 32 HAa4Yano UWMKNOB Mbi MPUHU-
MaeM nNayku BYNKAHOTeHHMbIX W NAaxapoBblX HAKOMNEHW, CBUAETENLCTBYWOLWWX O Hauane
HOBOFO UMKNa aKTWBHOCTM BynKaHa. Beepx no paspedy OHWU OGbIYHO CMEHAIOTCA 4acTbiM
yepeposaHueMm Bonee TOHKUX MPOCNOEB MNUPOKNACTMKKM, OTPAXKAKOWMWX ocnabneHue Moul-
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HOCTH M3BEPXKEHWI, @8 TAK)KE CIOAMW U NIMH3aMKW AIeNt0BUanbHbIX M anNBWanbHO-NPoNBUank-
HbIX 0CaAKOB. 38BePLIADTCA UMKl HEPEAKO ManoMOLWHbIMK NOYBEHHO-NMPOKNACTUYECKW-
MU Yexnamu, YTO yKa3kiBaeT Ha pe3Koe 3ameaneHue, nMbo npexpalleHre 0CAAKOHaKONNeHUA.

BaxHoi 0coBeHHOCTRI0 U3yyaemMblx OTMAOXKEHWA ABNAEGTCA TO, YTO 3NeMeHTapHble UMKk
NPOCNEXUBAKOTCA Ha OrpaHW4YeHHOW nnoulaau, BbICTPO BbIKNMHWBAKOTCA MO MNPOCTUPaHWID
M 06NapaloT YeTKOM HanpaBneHHOW W3MEHYMBOCTHIO OT UEHTpa M3BepXeHWin K nepvdepun.
LuknuyHocTe Gonee KpynHoro nopAaaka (Makpouuknsl U Ap.) Bblaep)KMBAaeTCcA Ha ropas-
no Gonbwen nnowaau. Tak, Makpouuknbl 0BbIYHO NPOCNEMBAOTCA Ha Gonbluei 4acTw,
nubo Ha BCe NNOoWaaWM NOAHOXMWA BynkaHa. B cBow ovepegb KOMNNeKc OTNOXeHW noa-
HOXWIA 1 neputepuy BynKaHa ONpeaeneHHOro TWNa No CyLecTBY cam NpeacTaBnAeT LWKA
KpYnNHOro NOpAAKa, B MPOCThIX CAY4YaAX — MaKpouwkn, B Gonee cnoHbIX — Meraumkn.
Kak wu3BecTHO, B pa3pe3ax KpPYNHbIX BYNKaHWYECKUX LEHTPOB NOCTPOMKW pasHbiX TUMNOB
3aKOHOMEpHO 4epeaytoTcA, 06pa3yn UMKNMYHOCTe Bonbwux nopAagkoe (cm. ran. VI). Huxe
Mbl MOKaXeM Ha KOHKPeTHbIX Npumepax OCOBEHHOCTW UMKNWYHOCTU CTPOEHWA OTAenb-
HbIX 3(h(hy3MBHO- U IKCTPY3UBHO-3KCNNO3UBHbLIX BYNKAHOB.

UWKNWYHOCTL CTPOEHWA OTNOXEHWA NOAHOXWA
39dY3UBHO-3KCNMO3IUBHLIX BYNNIKAHOB

B kayectse npumepa pPaccCMOTPMM CTPOEHWE MOLLHOW TONWMW PbIXABLIX OTNOXKEHUHA y NOAHO-
»uA Bynkana Knwouesckoro (puc. 14, cM. BKn.) . ATOT BynkKaH BO3HWK okono 5 Tkic. neT Hasaa,
no aaHHsiMm B.W. Bnogasua [1940], unu 19 Teic. net Ha3aa, no aaHHbiM VLW, TyweHko [1965] .
M3ydyeHne NOKaszano, YTO PbiXNble OTNOXEHWA, WMPOKO pPaciipOCTPaHEHHbIe Y NOAHOXUA
BYNKaHa, O4eHb Monogbl. Jlnwe y Kpatepa KapnuHCKOro BCKPLIBAOTCA OTNOXeHW#A, 3alie
ralowue nNoA MapKupylwum cnoem nenna BynkaHa UWusenyy W4 (ycTHoe coobuieHue
Q.A. Bpaituesoit) , OTNOKUBLIErOCR OKONO 2 ThIC. NET Ha3aa.

OcHoBHble pa3pe3bl NOAHOXWA BynkaHa nokasaHel Ha puc. 15. Koppenauuwa paspesos
NPOBOAMNACE HEMNOCPEACTBEHHLIM NPOCNEXUBAHUEM CNOEB, aHaNN30M UMKNWYHOCTA U UCNONb-
30BaHMEM MapKUpywWwux npocnoes nennoe synkaHva lWueenyu: W,, Wy w W,. 3T¥ nennei
MMelT cooTBeTcTBeHHO Bo3pact 1000, 1500 u 2000 ner [Bpaituesa u ap., 1978]. B pesyne-
Tate 6bina BbIACHEHa CTpaTurpatduyeckan NOCNeaoBaTenbHOCTh OTNOXeHWW, 3aneraluwimnx
Bbiwe npocnoA nenna lW,4. Bcero B HMX BbIAENEHO YeTbipe MaKpOUMKAA, Kaxabiil U3 KOTO-
PbIX COCTOMT M3 HECKONBKUX UMKNOB MeHblero nopAaka. PacnpegeneHne mMakpouuKNos
Ha Nnowagu NokKasaHo Ha cepuu naneoreorpacduyeckux cxem (puc. 16) . Heo6xoammo oTme-
TUTb, NTO HENOCPEeACTBEHHO Ha CKNOHax BYNKaHa BCKPLIBAalOTCA NUWL HawbBonee monoasle,
cOBpeMeHHble OTNOXEHNA pacKaneHHsIX naeud. Moatomy pasmellieHue Gonee APeBHMX TaKUX
HaKoNNeHWW Ha npegnaraemMelX CXemax MOKa3aHO C YYEeTOM HANWYMA FeHeTUYecKu CBA3aH-
HBIX C HUMW NaxapoBblX OTNOMHEHWA.

W3yueHne paspe3oB NoKasano, YTO Yy NOAHOXWA BYNKaHa 3NeMeHTapHbIe UMKNLI 0BbIYHG
HaYMHATCA MOLWHBIMU CNOAMM TAKMX NaxapoBbiX OTNOMEHWA, 8 3aBepLAITCA NPOCNOAMMA
W NUH3aM¥ AeniOBManbHO- W annioBUanbHO-NPONIOBMANbHLIX OTMOXeHW. B Kadyectse TUNUY-
HOFO UMKNA PacCMOTPUM OTNOXKEHWA, PacNPOCTPaHeHHbLIE Y I0ro-BOCTOYHbLIX NOAHOXMUIA BYN-
KaHa, HKHee ceMcMocTaHuumn AnaxoHumy (cm. umkn 1V3, puc. 16, X). B ocHoBakum aToro
uuKna saneraeT oBWMPHLIA ropu3cHT nNaxapoBbiX OTNOXeHwi MowHocTeio ot 0,1-05 ao
10-15 m, NONHOCTLIO BLINONHAKLWMA HEPOBHOCTM NoAcTunawwero penseda. OH npocnexu-
BaeTCA OT YCTbA KOro-BOCTOMHOrO LWAPpa HA CKMOHaxX BYNKaHa, cnycKaeTcA A0 YPOBHA Kparte-
pa Crennepa w panee pasaenfAercA Ha asa A3bikKa. OAMH NPOTArMBaeTCA MEXAY NOKPbLIThIM
MOLLHbLIM NOYBEHHO NMPOK NACTUHECKUM 4eXNOM NaBoBbiM notokom kpatepa [MewepHoro w
notokom Anaxonuuy (1946 r.). Bropoi npoTArmeaetcA wxHee kpatepos KapnuHckoro
n H6uneirdoro. lMoBepxHOCTs 3TUX NaxapoBblX OTNOMKEHWIA WMEeT Ype3BblY4aliHO CBEeXWid
06nuK, coBepLIEHHO NYLLEHa pacTUTeNsHOCTM. MecTamu Ha Hel NPOAONKaKT aKTUBHO hopMuU-
poBaThCA AeNOBUanLHO-PONOBUaNbHble 0cagku. [lonMHel BpeMeHHbIX BOAOTOKOB 3A4ech
BecbMa MHOTOYMCneHHbl M Bpe3aHsl He rnybxke 15—20 m. Huxe ceiicmocTaHumm oHu obpa-
3YI0T KOHYCb! BblHOCa, CnMBaowmecA mexay coboii. Bee ato yka3siBaeT Ha HeaasHee obpaso-
BaHuWe 3TOro nokposa. B ero crpoeHun no mepe yaaneHuA oT cKNOHOB ByNKaHa BbIAENAKT-
CA TpWu TMNa pa3pesos.

B mepxHeld Yactu NOGHOMKWMA, OT YCTbA HOrO-BOCTOYHOro wWwappa Ao kpatepa Crennepa,
UMKN npeacTaened cnoem rpyBbo06NOMOYHBIX NaxapoBbiX OTNOXKEHWW MowHOoCcTe0 4o 10 m
1 Bonee U NepeKpLIBAOWMMK ero CNOAMM ¥ NWH3aMK nanunnei, Wnakos. Huwxke no cknony,
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Puc. 15. Cxema conocraBneHM A Pa3pesos 0 THOXKEHWIW NOAHOMWA BynKaHa KnwovesCcKoro

1—4 — oTnoxenn naxapos: ! — TemHo-cepsie, 2 — Bypeie, 3 — KpacHo-Bypsie, 4 — cBETNO-CEpbLIL;
5 — oTnoxenuA Tin poKNacTMHECKOro NoToka BynkaHa BeabimAnnoro (1956 r.); 6—8 — oTnoxeHuA Bpe-
MEHHBIX BOAOTOKOB : & — sanyHHMKun, 7 — raneudniku, 8 — rpasnin n necku; 9, 10 — nousenHo -l poKnac-
TMueckue wexnel: 9 — wnaxu, nanvinv, 10 — nennei; 77 — mopeusl; 12 — nasosbie noTokK. |—1V — max-
DOUMK ik

AO CEACMOCTaHUMM ANaxoH4YMY, MOWHOCTL CNOA NaxapoBbiX OTNOXeHWIH CHWXAeTCA A0
"2—4 m. B pe3pesax 8 GONbLIMHCTEE CAYYaeB 3TOT rOPU3OHT NepeKkpsIT cnoAmu Tedpsl Knio-
yeBCKOro M Benbimm nennamu BynkaHa bBesbimaHHOro. B noHuxeHWAX penseha Ha HeEM
3aneraldT NWH3bl NeCYaHO-TPAaBUIAHLIX AENIOBUANLHO-NPONOBUANbHLEIX ocaakos (go 05—
1 m}. Kpome TOro, B Hero Bpe3aHbi MHOrOYMCNEHHbie Teppachkl BpeMeHHbIX BOAOTOKOB.
Y cecmMocTaHumMM v Aanee K nepuepuu BYnNKaHa MOLYHOCTb  3aneraloliero B OCHOBaHWM
UMKNA CNOA NaxapoBbix OTNOXeHWi ewle Gonee CHUXaeTCA. 34eCt OH BO MHOMMX MecTax ne-
PEKPLIT  annoBMUanbHO-MPONBUAaNbHLIMK 0CaAKaMy, NOYTH MNOMHOCTEI0 Pa3MeIT 1 B KaYecTee
CNepoB OT Hero OCTanuch NWWb CKOMNEHWA KpynHbiX rnbi6 u BanyHos (ao 1—-15 m B none-
peyHuKe) .

AHanoruyHsie NO CTPOEHWIO pa3pe3s! HERaBHO 0BPa3zoBaBLIMXCA UmKnos obhaxawTca
H3 CeBEepPO-BOCTOMHOM MOAHOMWW BynkKaHa B Boptax ponuubl p. Kuprypuy u BekpbiBatoTeA
B Kapbepax Ha ee KOHYCe BbIHOCA.

OTnoXeHWA NMepBOro MakpouWKna BCKPbITbl 3pO3ueid NWlb B OTAENLHLIX MecTax: y Kpa-
Tepos Kapnuxckoro, Meppea u B8 aonuHe p. Kuprypuy (cm. puc. 16, 5, B) . Ha wro-soctoy-
HOM MogHoXuu (cM. puc. 15, Todku 8, 23, 25, 28) B8 HUX BLIAENAOTCA ABa uukna, HYOKHWIA
W3 HUX NPeACTaBNeH B OCHOBaHWM MOLWHbIM ropusoHTom (a0 15—20 m) kpacHo-6ypeix,
BYpbIX OTNOXeHWit rpA3ekameHHoro naxapa. B paspesax OHWM NepeKpbIBalOTCA ManomoLl-
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HbIM CNOEeM AenBWA; MecTaMu B HUX BO Bpe3ax rnybuHoin Ao 5—10 m 3aneraroT BanyHHo-
raneyHble HaKONNEHWA BPEMEHHbIX BOAOTOKOB, Bbille — MOWHbLIA, A0 30 ™, ropuMsaoHT
6ypoBato-cepbiX, CEPbIX OTNOMEHWA rPA3EKaMeHHOr0 naxapa Cneaylwero ywkna, Mecramm
TaKXe MNepeKpbiTeiX AentoBUanbHbIMM ocagkamu. K 3tomy e Makpouukny OTHOCMTCA U
WwnakoBebld KoHyc KapnuHckoro, cyafs no nepekpeisaiouiemy ero uexny. Ha soctoyHom
NOAHOXMK K 3TOMY MaKpOUMKIY OTHOCATCA LWNaKoBbIA KoHyc MNeppeA, ero nagoBbii NOTOK,
obBHaxaowmicA B pycne rny6okon (a0 70-80 m) ponuHel, @ TaKKe 3anerarini Ha Hem
mowHbli (no 30 M) rOpM3OHT KpacHO-Bypbix NaxapoBeIX HAKOMAEHWA.

B ocHoBaHumM pAAa pa3pe3oB B HUKHEM OTpe3Ke AonuHbl pP. Kuprypuy BCckpeiBaeTcA Ton-
Wa naxaposo-anfioBuansHO-MPoNKBUanbHbiX HaKONNeHMn MowHocTeld 5—6 M. B Hel veTko
BbIAENAETCA YeTbipe unkna. Kacabi 13 HUX HaYUHARTCA FOPU3OHTOM NaxapoBblX OTNOXKEHUNA,
B KOTOpPbIA NOCNeAOBaTENLHO Bpe3aHbl BCE mMeHee rpyBooBnomMoyHbIe annoeuransHbie U npo-
NOBUanNbHbie OCAAKWU: BanyHHWKMW, ranevyHuKu pasHoM KpynHOCTM, rpaBui, necku (puc. 17).

OtnoxeHua Nepeoro Makpouukna NOBCEMECTHO NepeKpbiTsl NAYKOoN MecyaHo-anespuTo-
BbiX HAaKOMMeHWH NOYBEHHO-TMPOKNAcTUYeCKoOro Yexna mowHocTelo A0 0,51 m n Gonee,
B KOTOPOM YeTKO BbIAeNAlTCA ABa ropw3oHTa nennoe Wueenyuya: W, v W5, umetowmx so3-
pact okono 1000 u 1500 neT cooTBeTCTBEHHO. JTO NO3BONAET CYMTaTk BPpeMA 06pa3oBaHUA
OTNOMXeHWI nepsBoro maxkpouukna Gonee 1500 ner Hasag u, BepoATHO, nosxe 2000 ner
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Puc, 16. Naneoreorpahu4eckne cxembl NOCNEAHEro 3Tana PasevTMA BynkKaHa Knwouesckoro

A — | 3tan; 6—E — makpouuknsi: 5, B — I, M — 11, 4 — I, E — IV; X — oTnoxeHnA nocneaHero
wikna (I1V,) (nocne 1926 r.?). 7 — nasoBbie NOTOKK; 2 — OTNOXEHWA PacKaneHHbIX NasuH; 3 — naxapo-
sble oTno¥eHA; 4 — mopensl; 5§ — nearkn; 6 —0TNOMEHUA BPEMEHHbIX BOAOTOKOB

Hazan (Tak Kak B U3y4eHHbIX HaAMW paspesax NpocnoA nenna synkawxa lWusenyy W, He scTpe-
4eHo) . C Tex nop v A0 HakonnewwA nenna W, BxnoynTensHo, 7. e. okono 500 net, Ha 3Tk
CEKTOpPbl NOAHOXMA BY/NKaHa He NPOUCXOAWNK 3HauYWTenbHblie BbiGPOCk! BYNKAHOKNACTUKW
1 He 06pywmnBanuce KatacTpoduyecKre naxapossie NOTOKW. Hanuuve B KpoBne MaKkpoumk-
na norpe6eHHOro0 TOHKO3ePHUCTOro NOYBEHHO-NWPOKNAcTMYecKOro yexna y kparepa lNeppen,
Ha abconoTHOW BbicoTe 1200 M cBMAETEeNLCTBYET O ANWTENbHOM CYLLECTBOBaHWM 3[eCh
PacTMTeNbHOrO NOKPOBAa, MpenATCTBOBABLIEro CMbIBY TOHKMX nennoB. Tak, B HacToAuiee
BPeMA 34eCb OH OTCYTCTBYET M Ha NOBEPXHOCTU YAEPMWBAKOTCA NWWb NanUANM W Wnaku.
Mocneaytowme Tpu Makpouukna chopMupoBanucs yxe nocne esinageduA nenna W, 7. e, me-
Hee yem 3a 1000 ner. Cyam no npumepHO 0AMHAKOBLIM MOLLHOCTAM pPasfenArWux UX cnoee
6aszanbToBLIX Nennos u nanunneit (0,4-05 ™M), oHn obpasosanuce 3a BnM3Kne NPOMeEXYT-
K1 BpemeHu, npumepHo 3a 300330 net KaxabIn.

OTnoXeHWA BTOPOr0 MAaKpPOUWKNA pacnpoCTPaHeHbl Y BOCTOYHbIX NMOAHOXUWA ByNKaHa
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M BCKPbLIBAOTCA B rnyboKuUX AONUMHax BpeMeHHbIX BOAOTOKOB (cm. puc. 16, ) (Toukwu 10,
11, 13, 48, 49). B paspese y kpatepa [eppea (1. 10) oHW npeacTaBneHsl ropu3oHTaMK
6ypeix, BypoBaTo-cepbiX naxapoBbiX HakonneHuin obuien mowHocTeio oT 20 go 60 m, yepe-
AYWOLWMMUCA C NPOCNOAMY Tethpbl (nanunnu, nenen) v peaKMMU NUH3aMKM  LeNOBUaNbHbIX
ocagkoB. B 6optax ponuHbl p. KameHucToid, Beille Kpatepa buniokan, B paspese MOLWHOCTLIO
po*50 m HabnogaeTcA yepefOBaHME He MEHee LUECTU FOPM3OHTOB NAaxapoBbiX HaKOMNNeHWN
pa3Horousera, oT TEMHO-CEePbIX AOC KPacHOBaTO-BypbiX. 3asepuiaeTcA MaKpoOUuMKN NavKon
LWNaKoBbIX Nanunnei v nennos molHocTeo go 0,5~0,7 m.

TpeTuiA MaKpoOUMKN TaK)e pacnpocTpaHeH y BOCTO4HbLIX MOAHOXMIA BYNKaHa, B ceKTope
o7 Kkpatepa AnaxoH4nd go kpatepa S (cMm. puc. 16, 4). B BepxH1MX YacTAX MOAHOMMUIA OH
TOYHO TaK >e MNpeAcTaBfeH NepecnavBalOWUMUCA FOPUM3OHTaMK cepblx, BypoBaTbiX, pexe
OypbiX nNaxapoBbix HakonneHui obuwein MouwHocTeio A0 30—40 m, YepeayHOLWMMUCA C TOH-
KUMMK CNOAMM LWINAKOB, nanunnei, pexke NMH3amu aentosuA. Beiwe Kpatepa (Meppen B ero
BEPXHEA YacTWM NPOCNENMBAETCA MOUWHbIA FOPU3OHT NEAHWKOBBLIX OTNOXeHWn. B HuKHel
4acTM MOAHOXKWA, HXKHee KpaTepa MOpWOK, B HEM cpeaw naxapoBbiX OTNOMXeHWA 3aneraer
NaBoBbIA NOTOK. 3aBepLIaeTCA MaKpPOUMKN NaYyKoW LWNaKoBbIX nanunnei v rpybeix Bynka-
Huyeckux nennoeg mouwHocTteio 0,4—0,6 m. B 3TOM cekTope, B OCHOBaHUW NOAHOXKWA BYnKa-
Ha WWPOKO pacnpocTpaHeHb! AentoBuanbHble, AENBUANLHO-NPONOBHanNbHbIE OCaaKW pas-
HOOBGPa3HLIX MENKUX BOAOTOKOB. BO MHOrMMx cny4aAx Mx HaKonneHwe B HacToALlLee BPeMA
NpeKpaTMnoch, OHW MepeKpPbiThl MENNamMu HeaaBHMX W3BEPXKEHMI, NOBEPXHOCTb wWneidos
NMOKPbITa TPABAHUCTONW PACTUTENBHOCTLIO.

OTnoXeHWA NocneaHero, YeTBepPTOro MakpounKna pacnpocTpaHeHbl B OCHOBHOM Ha lOro-
BOCTOYHbIX U CEBEpO-BOCTOYHLIX MOAHOXWMAX BynkaHa (cm. puc. 16, £) . B nepsom cnyuae
B HeM BbLIAENAOTCA TPW NOCTPOEHHbIX OAHOTMNHO unKkna. Huxamnia (IV () npeacrasneq mow-
Hbim, A0 10— 15 M ropuaoHTOM KpacHOBaTO-6ypeixX, 6ypbiX NaxapoBbiX OTNOXKeHUN, NepeKpbi-
TbIX MECTaMu AENOBMEM W 3aneralum Bo Bpesax anniosuem. Cneayowuin umkn (IV,) cno-
WeH ropu3oHTamMm naxapoBbix OT.I"IO)KEHMﬁ Ceporo, TeMHoO-Ceporo usera, sKNYyalowmmMM wna-
KoBbIM KOHyC Crennepa, ero nasoBblid NOTOK, @ TAKXKE NABOBLIA NOTOK, NPOCNEXNBAWLWWACA
e 0,6 KM lokHee. 3aBepluaeTcA UMKN cnoAMu W nuH3amu genoeuA (ot 0,1-0,3 m po 1-
2 m) nubo npocnoem Tedpsl (0,2—0,3 M), nub0 mectammu — annioBUEM WU NPONIOBUEM.

Mocneanwnid umkn (1V3, cm. puc. 16, X) npeactaened O6LWMPHBIM FOPU3OHTOM Naxapo-
BbiX HaKOMNNEHWA W NnepeKpbisaldWMMKM ero AenlsuanbHbiMM U anniwBuanbHO-NpPoONKKBUan.-
HbimMuK ocapgkamu. OH paccMOTpeH Bbilwe.

Ha ceBepo-BOCTOYHbIX MOAHOXMAX BYNKaHa OTnoXeHWA makpouukna IV vakxke wupoko
PacnpoCTPaHeHbl, U B HUX.BbIENAETCA HECKONbLKO 3NeMeHTapHbiX unknos. OHW COCTOAT U3
nepecnanBalLUMXCA NaxapoBhiX, PeXe NeAHUKOBLIX HAKONNEHWA, NABOBbLIX NOTOKOB, NUH3
AeNBUANBbHBIX U anNKBWaANbHO-NDONKBUANbLHLIX OCAAKOB. OTnoXeHun Hauﬁonee MONoAbIX
UMKNOB pa3BWThl ceBepHee Kpatepa K w B gonune p. Kuprypuy. Heobxoaumo oTMeTvTh,
yto p. Kuprypuy 6narogapR npucnoHeHuio Bynkana KnioueBckoro k maccusy ropei Mlaeo-
Bblid llnw ApeHupyeT 3HaYMTENbLHYIO YacTb CEBEPHOrO CEKTOPa CKNOHa U NOAHOXWA BYNKa-
Ha. No3Tomy oHa 3HauuTensHO Bonee MHOTOBOAHA, 4eM Apyrue BpemeHNbie BogoToku. Kpome
TOro, naxapoBble NOTOKW, CNYCKalOWMECA NO 3TOMY CEKTOPY, CNMBAOTCA B AONWHE 3TOR
PEeKW W BbIHOCAT CBOW HAHOChI 3HAYMTENbLHO HMXKe K MNOAHOXWIO, YeM B APYrux cexKrtopax.
B ceAaun c atum Ha yaaneHnn 10— 15 kM oT Bynkada 3gecs chopmuposanca ceoeobpasHbii
NaxapoBkiil KOHYC BbIHOCA, NPOpPe3aHHbI B HAacToAwee spemA pexkod (cm. puc. 14, Touka
46). B Hem BbigenAeTCA A0 MeTbipex UMKNOB, NpeacTaBneHHbIX NOCneaoBaTenbHO CMeHA-
WUMW ApYyr APYra naxapoBbiMW HaKOMMEHWAMKW W rPyBOOBNOMOYHLIMK anNI0BUANBHLIMK
ocapgkamu. MNMocnegHuidi U3 HMx 06paszcBanca HacTONLKO HEAABHO, YTO ero MOBepXHOCTL elle
He NOMHOCTLIO 3apoCna KYCTapHUKOM,

Mo nepudtepun BynkaHa KnoyeBCcKOro Ha NoBepXHOCTU pacnpocTpaHeHsl nuwe Haubonee
MOMoAble, COBpPeMeHHbie NpontoBuanbHbie ocagku. OHW BCKPbLIBAOTCA B PAAE Kapbepos,
a TaK)<e B pa3pe3ax nolmel p. Kamyatku. Tak, B Kapbepax B BepPLWHHOW 4acTh KOHyca Bbi-
Hoca p. Kuprypuy BCKpbIBAOTCA OTNOMEHWA, B KOTOPbIX BbIAENAIOTCA ABa unkna. Hauvwa-
HOTCA OHW 3aneralllell BO Bpe3ax raneyHo-BanyHHOW OTMOCTKOW (nepemeiTblie naxapoBbie,
NponoBHanbHbie 0CaaKu), Ha KOTOPOW 3anerardT nayku nNepecnavBaloMXCA NWH3IOBUAHO-
CNOMCTBIX FPaBUIHO-TaneyHblX HAKOMMNeHWA APOBALMXCA BOAOTOKOB. 3aBepLUaloTCA UWK-
Nbl NEpPecnavBalWMMKCA FPaBUAHO-NECYaHbIMW, NECYaHLIMKU OCaAKaMK PachnNacTbiBalOLMX-
CA BOAOTOKOB.

Pa3pesbl cpeanHHbiX 4acTeilt KOHYCOB BbiHOCA MOXHO HabnioaaTe B Kapbepax B 2—4 KM K
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Pue. 17. OTno»eHMA HUKHEW 4aCTW Cesepo-BOCTOYHOMO NOAHOXWA BynKaHa Knwuesckoro 8 gonude p. Kuprypuy

1—3 — HecnouCTbie U HECOPTUPOBaHHbIE OTNOMEHWA NaxapoB: | — BanyHHMKWA C oGMNbHbIM wWebHem, ApecBoi W MenKo3emom, 2 — Necku co webHem,
ranbKamu v Apecsoi, 3 — ganyHuuku; 4—9 — nMH3OBMAHOCAOWCThIE CNaBoCo PTM POBAHHBIE DCBAKKU BPEMEHHLIX BOAOTOKOB: 4 — rpybbie raneuHuku, 5 — ra-
nevHuKku, 6 — rpaBMiiHbIe raneyHuku, 7 — rpaBMiHMKKA, 8 — necuyaHsie rpasMitHMKn, 9 — necku w anesputel; 70 — NennoBbie Cynecy nouYBeHHO-NW PoKNacTu-

YeCKOro wexna
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socToky o7 noc. Knwoun. OHM cnoceHbl B OCHOBHOM NECYaHO-rPaBUMHLIMW W aneBpuTo-
necYaHbl MM OCaAKaMK PacnnacTbiBalOWMXCA BOAOTOKOB.

B paspesax noimbl p. Kam4yaTku BCKpbIBaOTCA Ocagku Haubonee yaaneHHbiX 4acTeil
KOHYCOB BblHOCAa. 3aecb HabnioaaeTcA nepecnavsaHue annBUaNbHbIX, pexxe 03epHo-6onoT-
HbIX OCaAKOB, XapaKTepHblX ANA 3ToW yacTu LleHTpanbHoi KamuaTckoi genpeccuu, u npo-
NOBWA — MecYaHo-aneBpPUTOBLIX OCAAKOB pacnnacThiBalWMXCA BOAOTOKOB W anesponenu-
TOBLIX OCafikOB WCCAKaWLWMX BOAOTOKOB. Heobxogumo OTMETUTbL, 4TO Haubonee 4acrtoe
nepecnanMBaHne o6ycnoBneHO MOCTOAHHOWM MUrpauveit OCHOBHbIX HanpaeBneHWi NOTOKOB
Ha KOHycax BbIHOCA, @8 Tak>ke OCOOEHHOCTAMM TMAPONOrMYecKoro pexxuma p. Kamuatku.
OpaHaKo HECOMHEeHHO, Y4TO Bonee KpPynHaA UMKMAWYHOCTb CBA3aHa C UWWKMMYHOCTLIO CTPOEHUA
M  HOPMUPOBAHUA CMEXHBIX KOMMNMNEKCOB OTNOXEHUIA NOAHOXWA JEACTBYIOLWWX BYNKaHOB:
Kniwoveeckoro u Wusenyy.

ManoxeHHble AaHHble NOKa3sbiBaloT cneaytowee. Bo Bcex cny4aAx UMKNbI HAaYWHAOTCA
MOLWHLIMW TOPU30OHTAMM NaxapoBblX HAaKOMNEeHWW, NPOCNEeXWBaeMbiX B pa3pesax Ha 3Ha-
yuTensHOM paccToAHMW. Hanbonblued MOLWHOCTM OHM AOCTUralDT Yy MNOAHOXKWA BYNKAHOB,
rae 3anonHAKT A0NWHbI BPeMeHHbIX BOAOTOKOB M PacnpoCTPaHAKTCA Ha Bojopasaenax
MEXAY HUMK. 3aBepLUaOTCA UMK IIbI NaYKamMu 4eNBIanbHbIX U anNBManbHO-NPoNBUAaNbHbIX
HakonneHuit, Haubonee WWPOKO Pa3BUTLIX Y OCHOBaHUA MOAHOXMIA U NO nepudepun BynKa-
HOB, @ TaK»ke CNOAMW NennoB u nanunnei. Bee nmetowmca naHHbie 06 naeepxeHuAx Ha Kam-
YyaTKe MNOoKasbliBalT, YTO TaKME MOLUHbIE NaxapoBbleé FOPU30HTEI, PacNpPoOCTPaHeHHbIe B A0NK-
Hax W Ha BoAOpasfenax, BO3HWMKAIT NULWbL BO BPEMA MOLLHbIX MapoOKCU3ManbHbIX U3BepiKe-
HMIA NPU HaNWYWKM 3HAYMTENbHbLIX CNOEB CHera W nbja. B 310 BpemA naxapel CXOA4ART no Bap-
PaHKOCaM Ha CKNOHax BYNKaHa W Crpy)kawT BNEKOMYK BYNKAHOKMACTUKY Y NOAHOMXMA,
norpebaa Bce HepoBHOCTKM penbeda. BmecTe ¢ TeM M3BECTHO, YTO B NEPUOALI MEXAY M3BepKe-
HMAMMW, BO BPEMA NMBHEA 4acTO BO3HWMKaWT, XOTA M Bonee cnabble, naxapoBblie NOTOKW.
Ho 3Tk naxapbl 06bI4HO HE BLIXOAAT 3a Npeaensi AONWH BPEMEHHbIX BOAOTOKOB W Crpy»XatoT
CBOWM HaHOCbI B OCHOBHOM /Wb B MX HW20BLAX M BEPLUMHHLIX YacTAX KOHYCOB BbIHOCA.
MoatoMy MOXHO caenaTth BbIBOA O TOM, YTO, Ha4ano UWKIIOB CBA38HO C NapoKCHU3ManbHbIMW
W3BEPXKEHWAMWU, U COOTBETCTBEHHO UMKMYHOCTE CTPOEHWMA OTNOXEHWA NOAHOXKWA OTpakaeT
UMK NUMYHOCTL BY IKaHWYECKOW AeATENbHOCTK.

B paspesax nocnegHWX Tpex MaKkpoOuvKNOB yBepeHHO BblAenAeTcA MUHWmaneHo ao 15 oT-
AenbHbIX UMKNoB, chopmuposaswmxca 3a 1000 net. B HUX yuyTeHb! faHHble nUwe nNo Hanbo-
nee NONHbIM pa3pe3am. B AeHCTBUTENLHOCTH MX YUCNO Bbilwe, BePOATHO He meHee 20, U3 cka-
3aHHOTO MOXKHO 3aKNOYUTL, YTO NpUMepHO Kaxable 50—70 net cunbroe uasepxeHue Knio-
YeBCKOr0 BYNKaHa COMPOBOMAANOCh HAKOMNNEHWEM Y ero MNOAHOXWA MOULHbIX FTOPWU3OHTOB
naxapoBbiX OTNOXeHWH. HeobBxoAMMO yunTbIBaTh TaKKe TOT (haKT, 4TO He Ka)KAoe NapoKcus-
ManbHoe M3sBepXeHne NPUBOAWT K (DOPMUPOBaHWIO MOLUHBIX M NPOTAXEHHbLIX NOKPOBOB na-
XapoBblX OTNOXeHWh. [lnA 3TOro Heo6XOAMMO HanWYyMe Ha CKNOHax BYNKaHa 3HauYMTenbHbIX
3anacos cHera v neaa. [leicTBUTeNbHO, MCTOpPUYECKKMe HabnoaeHUA W TedpoXpoHONOruyecKue
MCCNef0BaHWA NOKAa3LIBaOT, YTO NapPOKCHM3ManbHbie U3BEPXKEHWA NPOMCXOAWnM Yawe. Tak,
B.M. NMuiin  [1956] otTmevaeT, YTo HaymHan ¢ 1737 r. TaKue U3BePXEHWA MNPOUCXOAUNKN B
cpeaHem Kaxasie 26 net. Mo aaHHeiM W.U. Mywenko [1965], ocHOBaHHbIM Ha WM3yyeHWUH
noyYBeHHO-NMpOKNacTUyeckoro uexna, 3a nocnegHwe 1700 net oHWM npoucxoaunu B cpea-
Hem uepes Kaxable 25 net. OTCl0Aa MOXHO 3aKMO4YUTL, YTO Kaxaoe BTOpoe nubo TpeTbe
napoKcusManbHoe u3aBepXKeHue conposoxaanock o6pasosaHneM 0co60 MOLLHLIX TONW na-
XapOBbIX OTNOXEHUA Y NOAHOMMA BYNKaHa.

Heo6xoaMMo Tak»e OTMETWTb, YTO B paspe3ax nepudepun BynKaHa HaxXOAAT veTKoe
oTpaXkeHWe nuwb euie Gonee KpynHmie 3tanel ero pa3suTWA. Cneabl meHee 3HaYMTENbHbIX
coBbiTU NO ‘Mepe ABWXKEHWA OT LUEHTPa W3BepXKeHWI K nepudepun NOCTeneHHO BbiNaaawT
13 paspesa nmbo cnuMBalTCA B Bonee KpynHbie WMKNbI.

UMKNHUYHOCTL CTPOEHWA OTNIOKEHWA NOQHOXUA
IKCTPY3UBHO-3IKCNNO3MUBHLIX BYNKAHOB

Y 3KCTPY3MBHO-3KCMNO3MBHLIX BYNKaHOB MO CPaBHEHUIO C NPeAblAYWWUMK UMKIUYHOCT
npoABneHa ewe Gonee YeTKO, NOCKONbLKY WX PEAKWE, HO YPe3BbIYaWHO MOLLHbIE NAPOKCU3-
ManbHbie M3BEPXEeHWA TWUMNAa HarnpaBNeHHbIX B3PbIBOB AAT FPOMafHble Macchl NMMPOKNAcTH-
ku. OHa pacnpocCTpaHAETCA He TONbKO HAa CKOHAaX, HO W Aanexo y MOAHOXWWA BYNKAHOB M
Ha NpuUnNerawwmx TeppuTOpUAX. Tem cambiM Pe3Ko aKTMBM3UPYETCA 3PO3MOHHO-AKKYMYnNA-
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TUBHAA AEATEeNbHOCTb, YCWAMBAETCA HAKOMMeHWe naxaposbiX, annoBUanbHO-NPOMOBHans:
HbIX, Aen0BWanbHLIX ocaakos. MexnapoKcusmanesHele, ropasao Gonee cnabble U3BepxeHUA
nuwWwe B HeBONLLWION cTeneHu BNMAIOT Ha 3TU npoueccel. MocTeneHHo, N0 Mepe BbiNonakmea-
HWA M 3apacTaHWA CKNOHOB NMPOUECcCh! 0CaaKOHaKonneHna 3aTyxaT. Ha yvacTkax, nokpsis-
WWXCA pacTUTENbHOCTbIO, HaYMHaeT (OPMMPOBATLCA MOYBEHHO-NMPOKNACTUYECKUA yexon.

TUNUYHBLIM NPUMepOM ABNAETCA u3BepKeHue Bynkawa BessimAHHOro B 1955—1956 rr.
MNpwn ero HanpasnenHom B3peise 30 mapra 1956 r. o6pazosanuce MOLIHbIE HAKONNEHUA OT-
NOXEeHUA HanpasBNeHHOro B3pbiBa M MWPOKNACTMYECKOro NOTOKA K BOCTOKY OT BYNKaHa.
Ha nnowaau okono 500 Km? OTNOXMUNCA CNOM NEnnoB MOLHOCTLI0 He MeHee 30—40 cm,
a obwmii obwem nennosoro matepwana goctur 1,0-12 km® [Fopwkos, Boroasnewckan,
1965]. B pesynbTaTe 6ypHOro TaAHWA cHera o06pa3oBanvch rpPaHAMO3HbIE NaxapoBbié NOTO-
Ky, cowepiume no gonuHe p. Cyxoi Xanuusl U C NOAHOXWIA NPUNeralwWwnx BynKaHos: KamHa,
Kniovesckoro, 3umuHoi. Ha pacctoavmn 80—-85 km OT BynkaHa naxap BNuMACA B AONWHY
p. KamuaTkn, npu atom ero otnoxeHuAmu Beinv 3anonHeHsl ozepa KatneiHbiy u Boukape-
B80. MowHocTs HaHocoe B AonuHe p. Cyxoi Xanuuel gocturaet 15—20 m, a panee oHa ymeHb-
waetcA Ao 1—2 M. B KoHUe NOTOKa OHW NpeACTaBneHbl XaoTUYECKOW CMECkHd MpA3W, CTBO-
nos u seteen nepesses [Mopwkos, BoroAsneHckan, 1965] .

Mocne naeepxerun, netom 1956 r., ctann hopMUPOBaTLCA HOBLIE AONMHLI BPEMEHHbIX
BOAOTOKOB, NPW 3TOM MO HWUM NOYTU HENpepbiBHO LUAW rpA3eBble NOTOKKW, 0COGEHHO Mol -
Hble BO BpeMA nuBHein. Macca TeBepaoro matepuana B TaKux NOToKax, no gadHeim IM.C. MTopw-
koBa, gocturaer 90-95%. BnnoTe A0 HacTOALWEro BpeMeHW WAET UHTEHCUBHLIW NepembIB
NUPOKNAcTUKK 3TOro ussepkeHuA, Mocnegyowan 3KCNNO3WBHaA AEATENbHOCTb, CONPOBOX-
A3I0WAaA PoCT 3KCTPY3MBHOro Kynona, Aana Nl HEMHOro MUPOKNAacTUKW, HEe OKa3aBLuei
CTOMb 3aMeTHOMO BAMAHWA Ha 3K30reHHbIe MPOLECcCH.

B nacToAwee BpemA B Boprax aonuHel p. Cyxoi Xanuubl Ha HEPOBHOW NOBEPXHOCTW NOA-
cTunawwero penseta 3aneraeT MOLLHAA TONLLE OTNOXEHWA HanNpaBNeHHOro B2pbiBa U NUPO-
Kknactuueckoro notoka (ao 20-50 m B uenom). Bbile c pasMbiBOM B MHOrOYMCNEHHbIX
noxBuHax 3aneralwT TeMHOBATO-CePbIE NaXapoBbie OTNOXEeHUA MOLLHOCTLI0 1—4 M.

Ouu copepkaT 06unbHbIE BanyHel U rNbibbl aHae3uToB 1 HasansToB o 1 M B NonepevHn-
Ke. 31 noxx6uHbl, oveBMAHO, obpaszosanice euwle secHon 1956 r. npu 3aKnaaLIBaHWUM HOBOW
ponuebl p. Cyxoi Xanuubl. B HacToAuwee BpeMA oHa Bpe3aHa Ha 50—60 m v umeer cepuio
Teppac, OTPaXKalLLMX Ce30HHbIE LKLl BPe3aHuA.

K CeEBEPY WM BOCTOKY OT KaMHA AmbGoHa MOLWHOCTU NUPOKNAcTUYeCKUX M NaxaposBbiX
HaKOMNeHWA B LLeNOM CHMXKATCA A0 1—2 M 1 meHee. MecTamu OHW Y)Ke CMNBHO PasMbiTbi
W NepeKpbITel anNBManbLHO-NPONBUANbHLIMW Ocagkamu. Tak, B aonuHe p. MNonybensHow,
B Nec4yaHO-ApecBAHbIe OTNIOXKEHWA NMPOKNAcTUYeCKOro notoka (MolwHocTelo 2—4 M) Bpesa-
Hbl pa3HoO6pasHbie annBuantHbie BaNYHHUKK, raneyHuKu, rpasmitiukn (o 3—4 m). Y kpa-
Tepa KBDHHHCKDI'O pacnpocTpaHenbl NWLUL Nenfbl W Cepble OTNOXEHWA NaxapoBoro NoToka
(a0 1—2 m). B nocneaHnx BanyHHO-raneyHbld matepuan NPeACTaBNeH NUlb oBnomkamu
6azanbToB. KpaA OTNOXeHWiA 3TOro NoToka HepOBHbLIE, Nan4yaTblg, C YCTYNOM BbicoToin 0,4—
0,5 M, YTO cBMAETENLCTBYET 06 OYeHb BbLICOKOW BA3KOCTM noTtoka (taén. X, Z). Bo MHorux
MECTax 3TV OTNOXEHWA Pa3MbIThl, NEPEKPbITbl NecYaHO-r PaBUAHLIMKA AeNtoBUanbHLIMK OCaa-
Kami MowHocTe0 1—2 M. CesepHee, ¥ noaHoxmAa KnuyeBckoro, Ha NOBEPXHOCTW Naxapo-
BbIX PaBHMH WKMPOKO Pa3BuTbl Nub 6Genecblie AentBWansHO-NPOMIOBUanbHbIe OCaaKwu, Co-
Aeprkalive NpUMech NepeoTNoXKeHHbIX Nennoe BynkaHa BessiMAHHOTO.

Oco6eHHOCTM CTPOEHUA BYNKAHOB 3TOFO TUMAa U OTNOXEHWIA UX NOAHOXMWA 1 nepudepun
paccMoTpPUM Ha MpumMepe AeTanbHOro W3y4eHHOro Hamu (COBMECTHO ¢ coTpyaHukamu M-
ctMTyTa BynkaHonorun ABHLU AH CCCP W.B. Menekecuesbim 1 B.B. NMoHomapesoii) ronoue-
HoBoro BynkaHa Knaumen. PaHee ero cTpoerue 6b1no W3BecTHO NULlb B 06wWwMx veptax [Muian,
1946; Wanuep u ap., 1973]. Bbinut nayveHs! OCHOBHbIe paapedbl rPpyBooBIOMOUHLIX HaKonN-
neHwin (puc. 18) M nouseHHo-NMpoKnacTuyeckux uexnos (puc. 19), coctaBnena reonoru-

—

Puc. 18. Cxema conocTasneHu A OCHOBHbIX Paspe30B OTNOXKEHWA NOAHOMXMWA Byn KaHa Kn 3w meH

1, 2 — rpyBoo6nomMOYHBIE OTNOXEHWA PacKaneHHeIX NaBvH, armomepaToBbix noTokos: 1 — cepsle,
ByposaTo-cepeie, 2 — Bypbie; 3—6 —~ OTNOXEHUA NWPOKNACTUHECKUX MOTOKOB: 3 — arnomMepaTosbiX,
4 — nem30B0-arNOMepaToBbiX, § — NeM30BbIX, 6 — CNEKLWMXCA NeM30BO-arNOMepPaToBbiX; 7 — NeEM30Bble
nanumnnu; 8 — necuadbie nennsl; 9 — nouseHHo-NMPoKnacTMyeckuia yexon; 70 — GasanbToBbIE Nasbi;
17 — wnaku; 12, 13 — naebi: 12 — anpeavTtoBeie, 13 — paumToBwie; 74, 15 — annwenin: T4 — BanyHHUKHK,
15 — raneunnku; 16, 17 —o3epwHbie ocankm : 16 — necku, 77 — anesputel. |—1V — makpouuknsi
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yeckan kapta sBynkaHa Kuzumen (puc. 20). KoppenAauvA pa3pe3oB NpoBoaunack Kak nytem
NpAMOro MPOCNEXWBAHMA FOPU3OHTOB, TaK W C MNOMOLYLID COMOCTABAEHUA MepeKpbiBai-
LWMX MX NOYBEHHO-NMUPOKAACTMYECKKX 4exnoB. MocneaHee oBneryaeTcA Tem, YTO B HUX UMEET-
CA PAA MapKWUPYOWWX rOPU3OHTOR NennoB: 1) MOWHOro cnofA »XenThix NemM30BbiX nanun-
ned v Necka B HWXKHEW NONOBUHE pa3pesa; 2) Mauyku 4epHo-Bypbix MEnnoB B CpeAHeil 4acTh
paspesa; 3) 6ensix aneBponennToBbiX nennos synkaxa lWueenyy W, wn Wll;, 3anerawowmx Bbi-
we nennos synkaHa KuanumeH n Takum 06pa3oM uKCUPylOLWMX BPEMA OKOHYaHWUA ero 3K-
CTPY3WBHO-3KCNNO3NBHBbIX U3BepxeHwn okono 1500 net Hasag (no Hymepauuu v AaTUPOB-
kam O.A. Bpaituesoin 1 ap. [1978]). Kpome Toro, BbIaenaTcA Nauyku cnoes nNennos, nerko
NpocnNeXuBaemMble Ha Nnowany. B ntore BeigeneHb! YeThipe MaKpOUMKIE, OTBEYAIOLIME INaB-
HbIM 3Tanam pasBuWTUA ByYNKaHa. |pu NOCMEAHWX U3 HUX COCTOAT M3 HECKOMNbKWUX UMKNOB
MeHbLIero nopAaka. PacnpeaeneHne NOpoA pa3HbIX UMKNOB Ha NAOLWAAK NOKAa3aHO Ha cepvn
naneoreorpadmyeckux cxem (puc. 21). UuknuuHocTe NPORBNAETCR B YepefosaHtit Moul-
HbIX TOMUL OTNOXEHUA NemM30BbIX U arnoMepaToBbIX NMPOKNACTUYECKWX NOTOKOB, OTBEYaH-
WMX MEepuofaM YCUNEeHHOW aKTWBHOCTM, U pPas’AenAlWMX UX OTNOXKEHWA pacKaneHHslX na-
BWH, TOHKO3€PHUCTbIX NEnnoB, ropu3oHTOB norpebeHHbix noys. Bo Bpesax 3anerawT c pas-
MbIEOM NMBO COrnacHo Na4yku, NPoOcNoU U NUH3bI NaxapoBbiX OTNOXEHWN, AENOBUA, NPONIO-
BWA, anniwsuA, CcBuAeTenbCTByowMe 06 ocnabneHun vMnu NONHOM MNpPeKpaweHMn ByYnKaHu-
4yecKoW AeATenbHOCTH.

HawGonee apesHWe NpoAYyKThI M3BEepXKEHWW BynkKaHa o6HaXkalOTCA Ha ero ceeepo-3anaj-
HOM noaHoXmK, B GopTax AonuHel pyysA BogonagHoro (cm. puc. 21, |, Touxa 34). B ocHo-
BaHWK pa3pesa 34ecb 3aneraioT naebl W rpybar nupoknacTMka nnaruo6asanbTta, a Bbiwe —
ABYNWPOKCEHOBbIe aHAae3uTbl. [llocneayowme MakpouuMknel CBA3aHLI YXe C PasBUTUEM
KuanmeHa Kak TUNUYHOTO IKCTPY3UBHO-3KCMNNO3NBHOIO BYNKaHa.

Makpounkn |l Hanbonee mowHbii. K Hemy oTHocutcA ao 40% pa3peza noyseHHo-NMpO-
Knactuyeckoro vexna (cm. puc. 19). B MOLWHbIX paspe3ax y NOAHOXWA BYNKaHa B HeM Bbl-
AenAeTcA He MeHee WecTh umknos (cm. puc. 21, 1;—1lg).

K umkny Il; oTHocuteA mowHana (go 50 m) Tonwa nbinesateix Naso6pexyuii ¢ paamepom
obnomkoe go 2—3 ™M (oTnoXxeHWA HanpaBneHHOro B3peLiBa?), BCKPbIBaOWAACA B Goprax
aonurer p. flesoin UWanuHoi. K aToMy e UMKNY OTHOCATCA MOPEHbI, PassuTeie MO cesepo-
BOCTOYHOW nepucepun BynkaHa. OHU BKNWO4aOT 06NOMKMW aHAE3NTOBLIX NaB u nems Kusn-
mMeHa. 3TO CBMAeTENLCTBYET O Havane 3KCTPY3MBHOW AEATENbHOCTW BYNKaHa elle BO BPeMA
oneaeHeHnA, okono 10 Teic. neT Ha3ag.

Uukn 1l; npeacranen tonweid Byposato-cepbix rpy6ooBnoMOYHBIX OTNOMEHWIA arnome-
paToBbiX NOTOKOB, 3anerawuwen sbiwe 3Gdy3MBOB NepBoro MakKpouwkna, y cesepo-3anag-
HbiX MOAHOXWIA ByNKawa, B AonuHe pyybA BopgonagHoro. 3asepluaeTcA OHa Cnoem OKHCNeH-
HbiX WNakoe WM nuH3amu gemosuAa (0,5—1 Mm). Wx nepexpbiBaldT oTnoxeHua uwkna llj:
NepecnanBallWMecs OTNOXKEHWA arnomMepatosbix notokoe (Ao 20-30 m) ¢ BKAOYEHUAMM
rnbi6 nas no 3—4 m B nonepeuHuke. B cpenHei YacTu nayku NPUCYTCTBYET rOpuU3oHT cnabo-
CcNeKwWwWXcA HaxonneHnin. HanBonee nonHblin paspe3 OTNOXKEHW 3TOFO WU ABYX CMEefytwmnx
UMKNOB BCKPLIBAETCA Yy BOCTOYHLIX NOAHOMMM BynkaHa, 8 BopTy AonuHbl pyuss [Nonepey-
Horo (pwuc. 18, 1. 32). 3peck k umkny ll; oTHocuTCA 3aneraowan B OCHOBaHWW pa3peza
nayka rony60osaTo-CepbiX CMNeKLIMXCA OTNOXEHUW NUpoknacTuyeckoro notoka (156—22 wm)
M naYka cepbiXx OTNOXeHW MeM30BOro nupoKnacTiydeckoro notoka (6 m) c obunbHoi
apeceov aHpe3ntoe (no 30%). OHu paspenATCA NPOCNOEM JKenTbiX MEemM30BbiX nanun-
neir (0,2 m). 3aBepliaeTcA UWMKN NWH30M BypbiX APECBAHO-BanyHHbLIX NaxapoBbiX OTNOXe-
HWA (Ao 4 m).

Uukn |l; xapaktepusyercA naykow (4o 45 M) nepecnausarOlLMXCA rOPU3OHTOB CBETNO-
CEPbLIX, CepbIX OTNOXEeHWIA arnomMepaToBkIX NOTOKOB C obnomkamu nae (ao 04-05 m).
3aBepLUaeTCA OH NWH30W AENBUanbHbIX FPaBWiiHbIX NeckoB (oo 2—3 M) .

OHMW NepeKpbIBaOTCA CBETNO-CEPLIMU NMNOTHLIMKU OTNOXeHUAMKU cnabocnexkLuerocA Nupo-
KnacTuyeckoro notoka (umkn lls) ¢ obnomkamm pasmepom Ao 0,6 m n mowHocTtso 20 m.
b s ey

Puc. 19. Cxema CONOCTABNEHAR OCHOBHbIX Pa3Pe3ns N0 YBEHHO-NV POKNACTMYECKOTO yexnasynkaHa Knaumed

1 — HECOPTM POBaHHLIA nenen ¢ nanunnAMWM U GomBamu; 2 — nenen c nanunnAmu; 3 — nanunnn; 4 —
necuaHeld menen; 5 — mecuaHo-aneBpUTOBLIA nenen; 6 — 6Genble nennsl BynKkawa lnsenyy; 7 — uepHbie
GazansToBbie Nennei; 8 — nanessie Mexnennosble cynecw; 9 — Bypble, YepHbie nennsi v cynecu; 70 — co-
BpemeHHan nousa; 77, 12 — oTnoweHnA noTOKOR : 171 — nem3osaro, 12 —arnomepaToBbix; 13 — o3epHeie
necku, anesponemTel. |~V — makpoumknsr. W, , W, — nenne synkaHa Wueenyy; XK — wenTan nemsa;
Y — uepHbie nennsbi
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Pue. 20. Meonoruueckan kapta synkaHa Kuaumen

7, 2 — anmosuit p. Wanuroit (1) u ee nputokos (2); 3 — o0TRaKEHHA BPEMEHHBIX U NOCTORHHLIX BO-
AOTOKOB NO nepudepuv BynkaHa; 4 — aHaeanTo-6GaszanbToBsie nasbl (1927 r. 7); 5—9 — IV makpounkn:
5 — akcTpy3uu, 6 —OTNOXEHWA PacKaneHHLIX NaBUH, arnoMepaToBbliX NOTOKOB; 7 — aHAe3u T0-AaUK TOB ble
naebl; 8 — aHpesmToBble naebl; 9 — OTNOXeHMA naxapos; 70 — ||| MaKpouwKn, O TNOXKEHWA NEM30B biX
MMPOKNACTUHYECKUX NOTOKOB: 8 — Bonee monoasie, 6 — Gonee apesxve; T7—74 — || makpounkn: 17 —
IKCTPymu : 8 — Bonee monoasie, 6 — Gonee apesHue; 12 — paunToBbie Nassl, 13 — OTNOXEHUA arnome-
paToBbiX NOTOKOB : 8 — Bonee monoaekix, 6 — Bonee ApesHU X, 14 — OTNOXKEHWA NEM30BbIX N POKNACTHYEC-
Kkux notokos; 715—717 — | makpounkn: 75 — BasanbToBble nasbl, 16 — MopeHsl, 77 — niosuornAUMan b-
Hble oTnoxenun; 18 — ropHoe o6pamnenve; 19 — c6pocel; 20 — OCHOBHbIE pa3pessi

Bce nayku paspesa cnokeHbl POroBooBMaHKOBbLIMKW, NMPOKCEH-POrOBO0BMaHKOBBIMK aHpe-
3UTaMu, B PasHON cTeneHn packpucTannusosaHHsimu (ot 20—30 go 70—80%) u nopucTeimMu
(oT nerkoi nem3ael, Nnasawiuied 8 Boae, A0 MIOTHBIX MOPOA} .

Uukn llg npeactaened rpy6006noMOYHBIMU OTNOMEHMAMU arnOMepaToBbIX MOTOKOB
M pacKaneHHbiX NaBuH Ha ceBepo-3anafHbiX CKAOHaxX M NOAHOXWM Bynkaua (touxa 34, a).
Paamep rnbi6 B HMX 34ech gocTturaer 4—6 M. MowHOCTE NUPOKNACTUYECKMX OTNOXKEHWUH
pocturaet 100 m v Gonee. B HWXKHed yacTW paspesa saneraetT mouwHbii (a0 150—-200 m) no-
TOK KPYNHONOPMUPOBLIX KBapucoAepXawmux aHaeswto-gauuToB. CxoaHelii  netporpagm-
YECKMWA COCTaB MMEKT M NUPOKNacTMYecKue HakonneHuA. B noyBeHHO-NMpoOKnacTUYecKom
yexne K UMKNY OTHOCMTCA A0 LIECTW NPOCNOEB CEPbiX U PO30BbIX MENNOB C NemM30n W Apec-
801 aHAE3UTOB.
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Puc. 21. Maneoreorpacduyeckne CXeMbl BYNKaHa
KusumeH (OCHOBHbIE UMKNBI W MaKpouuKnbl) .
CTpenkamMu nOKasaHo HanpasneHne a8v WeHuA
neAHn KoB

YcnosHbie 0603HaYeHnA cM, Ha puc. 20

Makpouukn Il cnoxeH B OCHOBHOM HaKONNEHWAMM NEM30BbIX NMPOKNACTUYECKMX MOTO-
KOB Y HXKHBIX W BOCTOWHbIX NOAHOXWiA BYNKaHa. B Hem BbigenneTcA aBa umkna. Hauymnaet-
cA paspes (umxn Ill;) oTnokeHMAMW nem3o0-NENNOBOro NOToKa MouwHocTso Ao 20—30 m,
LWMPOKO PacnpoCTPaHeHHbIMU Y HOKHOrO NOAHOXWA BynKaHa Ha nnowaau po 35—40 KM
{cm. puc. 21, Ill;). OHM npocnexwusalOTcA AaneKo BBepX NG NOANPYXEHHbIM BYNKAHOM
pPeYHbIM AONMHAM W YXOAAT NoA Boabl 03. TennAkosa. CymmapHein  06bEM OTNOXEHWIA
pocturaer 05 km>. B NMOYBEHHO-MUPOKNACTMYECKOM  4exne MM COOTBETCTBYET Mpocnomn
(a0 25 cMm) xenTeiX NMeM30BLIX Nanunnein 1 Necka, WWPOKO PacnpocTpaHeHHbid B OKpecT-
HOCTAX. Ha cknoHax BynKaHa nennoso-NemM30Bbie FOPU30HTLI NepeKpbITel rpy6oo6nomoy-
HbIMW HaKOMNEHWAMM pacKaneHHblX NaBuH, @ Y NOAHOXWWA — CNOAMM WM NUH3aMM naxapo-
BblX, aNNOBManNbHLIX U gentoBuaneHbix ocagkos (1. 31, puc. 18).

K uukny Ill; otHocAaTea (puc. 21, ///;) oTnoXKeHuA arnomMepaToBbIX U NEM30BbIX NUPO-
KNacTMYecKMx NOTOKOR, Pa3BWTbie HA BOCTOMHOM M CeBepHOM nogHoxuAXx (puc. 18 Toukw 10,
18, 33, 41). B no4YBeHHO-NMPOKNACTUYECKOM Yexne emMy COOTBETCTBYET HEe MeHee LUecTu-
BOCbMMW CNOEB CepbiX, PO30BLIX NENMoB C NanuAnAMU U APecBo. Y BOCTOYHbIX NOAHOKWUA
BCKPLIBAeTCA A0 NATU rOPU3OHTOB OTNOXEHWH NEemM30BbIX NUPOKNACTUYECKMX NOTOKOB 06-
wen mowHocTeo Ao 30 m. B paspezax 60—80-meTposoi Teppacki pyysA lMonepeyHoro umkn
npeacTasned GypoBaTbiMM HaKONMNEHUAMKM arNOMepaToBOro noToKa ¢ obnoMKamu paamepom
080 0,5-0,6 m n Buanmon mowHocTso go 20 m.

3aBepweHne Makpouukna UKCUpyeTcA naykol 6ypo-4epHsix norpebeHHbIX no4Ys C
6a3ansToBLIMKU YYXALIMK Mennamu, 06pa3’oBaBlIMMMUCA, BEPOATHO, MPU U3BEPIKEHWAX B
BocTtoyHol BynkaHnyeckown 3oHe. B ocHoBaHWW Bbillenexkallero NMpPoOKNacTUYeCKOro NoToka
BCTpeyanTcA 06unbHbIR 06YrneHHble ApeBecHble OCTaTKKU. ITO YKa3bIBaeT Ha TO, YTO B Nepuoa
NOKOA B KOHUE MaKpouukna NOAHOXWA ByNKaHa NoKpbina obunesHanA ApesecHan pacTuTenb-
HOCTb.
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Hosbiid 3Tan aeATensHOCTH BynkKaHa Kusmmen 0XBaTbiBaeT Nepuoja OT HaKONNEHWA Navku
YepHbIX TPaH3UTHLIX Nennos oo o6pasosaHuA npocnonA 6enoro nenna Wveenyya Wy (1500 ner
Hasaa) . Makpouunkn HaumHaetcA (umkn V) Ha BOCTOYHBLIX MOAHOXKMAX OTNOXKEHWAMMK ar-
NOMepaToBOro NUPOKNAcTUYECKOro MOTOKa, KOTOpbIE NPOCMEXWBAWTCA BHWU3 NO AONWHe
py4sA MonepeyHoro B paspesax ee 60—80-meTposoi Teppackl. Kak oTmeyanoch Bbllue, OHK
colep»ar ocTatku obyrnenHoi apesecuHbl. Mo yctHomy coobwenmo B.B. Nonomapesoi,
MX paguoyrnepoaHblil Bo3pact coctaenAeT okono 2900 ner. Takum obpaszom, makpouukn
IV oxsatebiBaeT nepuoa npoaonkutensHocTeio Ao 1400 ner. Bbiwe oTmeuyeHHOro noTtoka
3aneraeT HeCKONbKO navek 6GypoBaTbix, 6YpPO-CEPbIX OTNOXKEHWIA arnomepaToBbiX NOTOKOB.
B paspese Bonswom (Touka 32) oHu BeiNONHAKT rnyBokui Bpe3 (cMm. Beiwe). HeckonbKo
loXHee 3Tux paspesoB (Touka 33) BCKPBLIBAETCA NayKa 03ePHLIX OTNOXEHWH MOUIHOCTLIO
no 68 m, oTHoCAWMXCA K Bepxam 3toro umkna (IVy).

OtnoxennA uukna IV, WWPOKO pacnpocTpaHeHsl Ha CeBePHbIX MOAHOXKMAX BYNKaHa.
OHu npeacTaeneHbl cX0AHbIMK PYyBOOBNOMOYHBIMKM OTNOMKEHWAMKU arnoOMepaTosbiX NOTO-
ko8 (go 20-30 m). Y nogHoxua u no nepudepun BynkaHa C HUMW COYETAKITCA MOLLHbIE
naxapoBbie HakonneHwA. OHW WKMPOKO Pa3BWTbl Ha OBLUMPHOM ApPEBHEM KOHYCe BbIHOCA
py4sA MonepeuHoro (cm. puc. 20) . Ha ero 3a6ono4eHHOI NOBEPXHOCTU BCTPEYAOTCA rPAAbLI
M UenoYKu KpynHelx BanyHoB (go 1 m u Gonee). B Boprax AONWHLI 3TOro pyysA rpy6oo6
NOMOYHbIE HECNOMCTLIE M HECOPTUPOBAHHLIE NaxapoBble OTNOXEHWA MepecnavBakTCA C Npo-
CNOAMMW W NUH3EMW anBUANEHO-NPONKBUANLHBLIX HAKONNEHWA: BaNnyHHWKOB, raneyHWKos,
pexe rpaBMiHWKOB 1 NecKoB.

K Bepxam uukna IV, npuypoyeH mowHeid (ao 100 m) NOTOK JaunTOB, OTNOXKEHUA pac-
KaneHHbIX NaBMH M, HAKOHeU, MNOTOK MUPOKCEHOBBLIX aHAE3MTOB Ha CeBEPHLIX CKMOHAaXx.
3asepwaeTcA paspez noyYseHHO-NUpoknacTuyeckum uvexnom (Ao 05 M), B koTopom yxe
He BCTPeYalTCA nennbl BynkaHa KusumeH. B nNouyBeHHO-NMPOKNaCTUYECKOM 4exne maxpo-
unkny IV cootseTcTByeT He mMeHee NATU—LIECTU NPOCNOEB NENNOB C NEM30BLIMK NaNUNNAMMK
W APecBoi aHAe3nTos. BBepxy No pa3spe3y 4exna npocnou CTAHOBATCA BCE MEHee MOLHbIMK
» Bonee TOHKO3EPHUCTEIMKM, YTO CBMAETENLCTBYET O NOCTENeHHOM ocnabnenun cunbl Napok-
CM3ManbHblX M3BEPMKEHWA.

N3 w3noeHHbIX AaHHLIX MOXXHO CAenaTh BbIBOA, YTO UMKMWYHOE pa3BuTMe Bynikada
KuaumeHa 3aKkniyanocs B 4epeaoBaHMK Nepuoaos ak TMBHOCTW, BO BPEMA KOTOpbIX GopmMu-
pOBanMcs MOLULHbIE TOMWM NUPOKNACTUYECKUX HAKONNEHWA W BeplUMHHbIE 3IKCTPY3WBbI,
M Nepuoaos OTHOCUTENLHOrO NOKOA, BO BPEMA KOTOpsiXx npeobnaganu npouyeccs! 3po3un
M NepeoTnOMeHuA NUpoKnacTMku. B Havane mMakpouuknoe KaTacTpodimyecKue 3KCNNO3UB-
Hble W3BEPEHWA CWUNLHO pa3pywanu Hauwbonee ocnabneHHble 4acTU BeplIMHbLI BynKaHa,
BbibpaceIBaA NPOAYKTbI ee APOBNeHWA WM HBEHWNLHLIA MaTepuan Ha Npuneralwmne CKNoHbI
1 noaHoxKA. OBbIYHO B 3ITOM Xe HanpaeBneHWW B AanbHeWLWeMm pacrpoCTPaHANCA OCHOBHOW
0Bvem rpyBo0BROMOYHLIX NPORYKTOB M €ro NOCNeAYHWMX H3BEPXEHNA A0 OKOHYaTeNLHOMN
cTabunU3aumny 3TO YacTy nocTpoiku. [ocne Nnepuoaa NOKOA CNEAYHOUWMA MAKPOUUKD aKTHB-
HOCTK HaymHancA 0BbIYHO B3PbIBHLIM Pa3pyLUeHWEM YiXKe APYrOoW 4acTW BepluMHbl BynkKaHa,
W NUPOKNacTMKa oTnaranace B HOBOM ceKTope ero noaHoxwuA. B oBnactu ke HakonneHuA
NopoA NpeablAYLUEro MaKpouuKna npoaonxkanocs opmuposanmne (c nocreneHHo ocnabesaro-
Wieit MHTEeHCUBHOCTBIO) CeneBbiX, AeMOBUAaNbLHbLIX, anKBNanbHO-NPONOBUaNLHLIX U 03epHLIX
0CcagKoB.

B HacToAwee BpemMA NOAHOXME W NepudepuA BYNKaHa NOKPbITbl FYCTOW ApeBecHON W
KYCTapHUKOBO pacTuTensHocTbio. lMepudepua synkaHa cuneHo 3abonoueHa. Bo mHorux
CNy4aAX MOWHOCTb TOphAHMKOB pocTturaetr 1,5 M 1 Gonee. IpO3MOHHAA AEATENbHOCTL Ha
CKMIOHAX U Y MOAHOMXWA CKOHUEHTPUPOBaHa rnasHeiM obpa3om 8 gonuHax pyyses. Ocagku
3TUX PyYybeB OTNaralwTCA No Nepudepud BynNKaHa B CPaBHUTENbHO Y3KWMX 30Hax, 0bblyHO
npAmMo B necy. Takum o6pa3zom, o6CTaHOBKA OCaaKOHAKONNEHUA Y NOAHOXKUA U No nepude-
pWM BYNKaHa nocne nNpekpalleHA aKTUBHOW 3KCTPY3UBHO-3KCMNO3WBHOW AEATENLHOCTW
cyulecTseHHO uamenunace. OaHako BynkaH Ku3umeH OKOHYaTenbHO He NOTYX, npoaon-
aeT [elcTBOBaThL MOLWHaA (ymapona Ha ceBepHOM ero cknoHe. He uckniyeHa BO3MOX:-
HOCTE aKTMBM3aUMW MOLLHOW 3KCNNO3MBHOW AeATenbHocTU. B 3Tom cnyvae copmuposas-
LIMECA NOYBEHHO-NMPOKNACTUHECKUE YEXbl, anMoBNaNnsHO-NPONIOBUANbLHEIE DTNOXEHWA, TOP-
hAHMKKM MoryT 6biTe norpebexsl. JlMwe HaxoXkaeHWe ux B paspese GyneT CBMAEBTENLCTBO-
BaThk O ANUTENLHOM Neproae NOKOA ByNKaHa.
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FNABA NMATAR

BEWECTBEHHbIA COCTAB OTNOXEHWUA NOAHOXWA
N NEPUPEPUUN BYNKAHOB

BewlecTBeHHbIM COCTaB APEBHUX BYNKaHOreHHO-0CAA04HbIX TONL, PACCMATPUBAETCA BO MHOMUX
paboTtax. B nuTepaType umeroTcA [0CTaTOMHO NoagpobHbie KnaccuMKauum BYNKaHOKNacTu-
weckmx nopon [[AzoueHuase, 1969; N3oueHmnase, Xsopoesa, 1970; Xsoposa, 1980; Manees v
ap., 1979; v gp.]. TemM He MeHee Npu W3Y4eHUU TaKWX Tonuy HepeAKO BO3HWKaWT Bonbwwme
TpyAHocTU. OHKM CBA3aHbLI C TEM, 4TO MHOrMe 4epTbl (JOPMUPOBAHWA COCTaBa NOPOA W Auar-
HOCTMKW OCHOBHbIX TWUMNOB CRaralwWwMx MX MarepuanoB OCTalTCA HeACHbIMW. Bmecte ¢ Tem
3Ha4YMTeNbHEA YacTb WMEHLIMXCA BOMPOCOB MOXeET BbiTh pelueHa NpyU M3y4YeHU COBPEMEHHbIX
BYNKaHOKNACTMYECKUX U CMeLUaHHbIX 0CagKoB, hopMUpOBaHME KOTOPLIX MOXHO Habnwaate
HernocpeacTBeHHO. MHOrve xapakTepHble MNPU3HaKWM TaKWMX OCAfKOB PpAacCMarpvBalOTCA B
nutepatype [Manees, 1959; 1975a, 1977, 1980, 1982; Menexecues u ap., 1970; TentHep,
1977; TentHep, Kypanenko, 1979; u ap.].

Ana Toro 4toBbl NpocneaWTs Beck NYTh CBEXEW BYNKaHOKNACTMKM OT MOMEHTa ee W3-
BEpEHUA A0 3aXOPOHEHWA B Pas’nuuHbiX YCNOBMAX MOAHOXMA U Nepudepun BYNKaHoB U
BbLIACHATb OCHOBHbIE 3aKOHOMEPHOCTH (OPMWPOBAHWMA COCTAaEa HAKaNNUBaKLWWXCA 34ech
OTNOYXeHWH, Mbl NPOBENW WCCNEAOBaHWA B BYyNkaHuuveckux panoHax Kamuatku. HambBonee
AETansHO BbiNK M3Y4eHbl OTNOXEHUA NOAHOMMWA W neputepun Ga3anbTOBOro CTpaToOBYnKaHa
KnioYeBCKOro WM aHAe3uTOBbIX BYNKaHoB BesbimAHHbIA, Wwueeny4, KuaumeH, a Takke an-
noBui pek (Cyxoi Xanuubl, Maxum, Asaun, Jleeo# llanvHow, Kamuatku), apeHupyro-
WMX BynKaHu4yecKue xpebrsl.

MposeaeHHoe wccnefoBaHWE MNOKA3ano, YTO BELWECTBEHHbIA COCTaB OTNOXEHWA y Mnoa-
HOXWWA AeACTBYIOWMX BYNKaHOB (OPMUPYETCA B OCHOBHOM 3a CYET NEPeoTNOXEeHWA W u3-
MEeNbYeHMA CBEXel NUPOKNAcTUKW, npexae Bcero rpy6oo6NOMOYHON, PasnMYHbIMKU 3K30-
reHHbeiMu npoueccamu. [pu 3TOM naxaposbie NOTOKW W NEAHUKW MPOU3BOAAT NULIL nepe-
OTNOMEHWE U U3MENbYEHME MaTepvana, a BOAHbLIE NOTOKKW, KPOMe TOro, — ero oKaTbiBaHue u
COPTMPOBKY NO KPYNHOCTK K ypenbHOMY Becy. lNocnegHAA (Tak e Kak v B nmennax npu
30N0BOM pasHoce) Hawbonee XOPOLWO MNPOABMeHa B OTNOXEHWAX NOAHOXUA U nepudepun
3KCTPY3WBHO-3KCMNNO3UBHbLIX BYNKaHoB u cnabee Bcero — 3chdy3vBHbIx W addysmsHo-
3KCMNNO3UBHbIX.

Huxke Ha KOHKpETHbIX NpUMepax Mbl PacCMOTPUM OCHOBHbIE Y4epTbl BELLECTBEHHOro
COCTaBa 3TUX OTNIOXKEHWUA Y OTMEYEHHbIX TUMOB BYNKaHOB,

BEWECTBEHHbLIA COCTAB OTNOXEHMA NOAHOKUA
BA3ANbLTOBOINO BYNKAHA KNWYEBCKOIO

Mpeobnapakowian 4acTe UCXOAHbLIX nopod y BynkaHa Knwouesckoro (em. rn. |) o6pasyerca
NPy M3BEPXKEHUAX BYNKAHCKOro, B MeHblUel Mepe BYNKaHcKo-CTpoMBonuaHcKoro v cTpom-
BonuaHckoro Tunoe. OHW npeacTaBneHbl B OCHOBHOM OTNOXEHUAMW packKaneHHbIX nasuviH,
Tecbpoi : BombBamu, nanunnAmMK, NENNOM, a Takke rneIGoBsIMK NaBgamMu.

Yxe B0 BpeMA U3BEPIKEHWH W BCKOPE MOCAe HUX 3HAYUTENbHAEAR 4acTe CBEXer BYrKaHo-
KNacTUKU BbIHOCUTCA CO CKMIOHOB MNOCTPOWKM MOLUHbIMW NaxapoBbiMKM MNOTOKaMK W Crpy-
)aeTcA Yy ee MOAHOXWA, OTYacTW AocTuraA W nepudepuun. B aansHeiwem npoueccamu ckno-
HOBOro CMbiBa M BpeMEHHbIMU BOAOTOKaMU OO6MOMOYHBLIM MaTepuan nocTeneHHo nepecT-
naraeTcA, COpTUPYETCA, OKaTLIBAETCA W OTNaraeTcA elle Aanbule, Y OCHOBaHUA NOAHOMXUA 1 MO
nepucepun BynkKaHa. Yacts ero gocturaer p. Kamuatku. 3aeck OH CMeLWWBAETCA C TEppUreH-
HbIM W BYNKaHOTEDPUIEHHLIM MaTepuanom M 3aTem 4acTuvHO BbiHocuTeAa B Kamuatckmin
3anve.

NaxapoBbie HAKONNEHWA, CNaralwwmne OCHOBHYHK 4acTb OTNOXEHWA MNOAHOXWMWA, Kak OT-
mevanock Beiwe, (hOPMUPYIOTCA NPeMMYLIECTBEHHO BO BPEMA M3BEDXKEHMW 33 cCYeT nepe-
OTNOXEHWA CO CKMOHOB BynKaHa maTepyvana packaneHHblX naBuH v Tedpel. 3tum u obyc-
noeneHo Bonblioe CXOACTBO MX COCTaBa. Pexke Takue naxapekl 3aXBartbiBalT Matepuan Gonee
APEBHUX BYNKAHOTeHHbIX, NAXapOBbIX W NEAHUWKOBbLIX HAKONNEHWH, a8 B AONMHAX PeK — U
OTNOXeHUW nocnegHux. B oTnuuMe OT OTNOXKeHW packaneHHbIX NaBWH NaxapoBble Ha-
KonneHwWA meHee rpy6bie. B HUX M3-38 MHTEHCMBHOrO M3MenbYeHWA copeprkaHne 06NoMKOB
ApecBAHOW M 6Gonee KpynHoW pasmepHocTU cHwkaetcA ot 90—95% ao 60—40% v meHee.
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Ipy6006NOMOYHBLIA MaTepuan naxapoebiX OTNOXEHWWA COCTOMT B OCHOBHOM W3 OKpyr-
NeHHbIX, OrMaXeHHbIX NUWB0 YrnoBaTteiX rNbI6, BanyHoB, WEBHA NNOTHBIX WUNW YMEpPeHHO
nopucToix nae. ¥ Hekotopeix u3 Hux (ao 10—30%) umewotcA tparMeHTsl 3aTepToit noBepx-
HOCTHOW WNAaKOBOW CKYNLNTYPLI, MHOrAa ¢ NoBepxHOCTbi0 'xnebHon Kopku''. Hepeako naea
B8 pPa3HOW CTEMEeHW OKMcneHa v umeeT BypoBaTblid, Bypeii, nHOrga aake Gypo-KpacHbIA UBET.
MUKk pOocKONUYECKW 3TU OBNOMKWM NpeacTaBneHbl Henpo3pa4yHoi, NONYNPO3pPaYHOW OCHOBHOMN
MacCoi C KpPWUCTannMToBOW, MUKPOHOMWUTOBOK, MENKo-, pexe KPYMHOMWKPOMUTOBOW OC-
HOBHOW Maccol u BkpanneHHukamy (ao 30—50%) nnaruoknazos, pexke NMUPOKCEHOB, onNu-
BMHa W PYAHOro MWHepana. Takue TeKCTYpbl, CTPYKTYpPbl OCHOBHOW MAacchl CBOWCTBEHHbI
CpeaHUM U KpYNHBIM BYNKaHu4ecknm 6ombBam, a Takke LWNaKOBO-rNbIBOBOW NaBe BEpXHUX U
HUKHWUX 4YacTed NasoBeiX NOTOKOB. B naxapoBebiX OTNOXeHWAX OBNOMKMW 3TUX ABYX TWMNOB
NOPOA BblaenuTh B BONLLMHCTBE CNYYaes He YAaeTcA .

IpaeuiiHble Gpakuum 3TUX OTNOXKEHWA COCTOAT U3 APECBbl TAKUX XXe NaB U 3HaYUTeNsHOr o
KONUYecTBa OrnaKeHHbIX KOMKOBaTbIX thparmeHToe wnakos. Coaepxarue 3Tux parmeHToB
BO3pacTaeT npu nepexope kK Bonee menkum vyactuuam. OCHOBHAA WX YacTk Mo cBOEMY 0BnuKky
M MWKPOCTPYKTYpPe CMNbHO nopucTaA (Henpo3padHaA, NONynpo3payHaR OCHOBHaA macca C
KpUCTannNUTOBOH, MUKDOHONUTOBOW CTPYKTYPOR) , CXOAHA C NaNUNNAMM, LWWNAKaMKU BYNKaH-
CKUX U3BepXeHui. HapAay ¢ YepHbIMM hparMeHTaMmu NPUCyTCTBYET NepeMeHHOe KONWYECTBO
YacTWy, B PasHOW CTENeHW OKUCNEHHbIX C NOBepxHocTU. Hepeako OKUCHaA NneHKa y HUX
cTepTa, 066uTa, v NoA Hell 06HAXKAETCA X BHYTPEHHAR HEOKWCNEHHaA YacTsb.

MNecyanHbid 1 Bonee TOHKUH Marepuan COCTOMT u3: 1) YrnoBaThix KOMKOBaTLIX YacTuy
HEMPO3payHbIX WNAaKOB U OCKONKOB Neperopoaok Mexay ux rasoeeimu nopamu (30—70%) ;
2) yrnoeatbix 06NOMKOBE KPWCTannoB: NNarMOKnaioB, NMMPOKCEHOB, ONUBUHA (0T NepBbIX
NpoueHTOB B rpy6onecyarbix A0 60—70% n Bonee — B MenKOaneBpuTOBbIX (hpakumAx) ;
3) yrnoBaTeix 06nOMKOB NAOTHLIX NaB M X OCHOBHOM Macchi ¢ MUKPONUTOBOW CTPYKTY PO
(ot 1—5 go 20—25%) ; 4) ocTPOYronbHLIX 4acTUL NOPUCTOrO NPO3PaYHOro crekna ¢ o6uns-
Heim MukpoHonuTamu (ot 0 go 15—20%) . CpaeHeHne NOKasbiBaeT, 4TO NO COCTaBy, MOpP-
(honorun YacTvu 3TOT MaTepuan CXOAeH C Nennamy U3BepXeHWn BYNKaHCKOro Tuna.

Bo MHOMMX MOLWHBIX MOPU3OHTAX MAaxapoBsiX HAKONNeHWd HabnoAaloTCA CyLUecTBeHHbIe
NOCTeNeHHble U3MEHEHWA COAEPKaHWA OCHOBHLIX KOMINOHEHTOB NO NPOCTUMPaHWID U paspesy.
Hanpumep, B BepxHeM naxapoBoM ropu3oHTe y kparepos [MeppeA u lMopwok (puc. 15,
makpoumkn, I, Toukn 10, 13) npoucxopAT KoneGaHMA OT TEMHO-CEPbIX, YepHbIX HakKon-
NEHWIA, B KOTOPbIX OCHOBHbLIMW KOMMOHEHTAMW ABNAKTCA CBeXwve 06noMKK nae, a B men-
Ko3eMe — U LWNaKoB, KPUCTANNoB, NPO3PavHoro CTeKna, A0 Pa3HOCTeN, COCTORWMX NPenumy-
LWeCTBEHHO W3-pe3ypreHTHoro matepuwana. MocnegHue umeoT Bypuiid, KpacHo-GypPLIN UBET 1
COCTOAT NOMTU UCKNKHYUTENBHO W3 06nomMKoOR B paaﬂoﬁ cTeneH OKMCNEeHHbIX Nas, WNaxkos,
kpuctannos (tabn. XVII, 7-3}.

Moao6HaA HEOAHOPOAHOCTL COCTaBa B MOUWMHLIX TOPU30HTAX NaxapoBbiX HAKONNEHWH 8
3HaYMTENLHOW Mepe OTpaaeT 0COBEHHOCTM AMHAMWKMW MNApPOKCU3MAaNbHbIX W3BEMKEHWA, C
KOTOpbIMU CBA3aHO WX obpazosanue (cm. rn. I1). B ogHMX cny4yaAx nepeoTnarawTcA pesyp-
reHTHbIE MPOAYKTbl 3KCMNO3WBHOMQ pa3pylleHWA BepLlUWHbI BYNKaHa, a B Apyrux — B 00-
HOBHOM (OBEHUMbHAA MWPOKNAECTHMKAE. PGCCMOTDMM 3T W3MeHeHnA cocTasa naxapoBsiX OT-
NOXKEHUA CHU3Y BBEPX NO pPa3pe3y NOAHOXWA BYNKaHa.

OtnoxeHnA Makpouukna | umetoT 06bIuHO Bypbii M KpacHo-Bypbif UBET, TaK KaK COCTOAT
B OCHOBHOM W3 PE3YPreHTHOW BYNKAHOKNAacTUKW, 4TO YKa3blBaeT Ha MOLUHYIO B3PbIBHYIO
AeATENBHOCTh BO BPeMA WX HakonneHwA. Hanpumep, 8 paspe3de y kpatepa llepperA 8 men-
KO38ME NaxapoBbiX oTnoxeHuit ao 20% wacTuy nNonHocTb okucneHo u ao 70—90% — vac-
TuuHo. B maxkpouukne |l oTnoweHwuA umeloT Gonee necTpei coctae. LiBet ux 6yposarto-
cepein, 6ypblin, TemHO-cepblii. B pa3pese y wkpatepa [eppeA cofepikaHue B HUX B pazHon
cTeneHn OkucneHHbix obnomkos konebnetcA ot 10 po 40%. B Goprax aonuHbl p. Kame-
HUCTOW HabnwoAaeTcA vepeposaHne Bypeix, KpacHo-GypbiX FOPW3OHTOB nNaxapoBbiX OTNO-
weHun, coctoAwmx Ha 30—70% W3 pe3ypreHTHOro matepuana, Hecyuero cnefbl OKUCNEHUA,
M TEMHO-CEepbiX NaxapoBbiX BPeKyYMid, COCTORWMX NONHOCTbIO (NMBO NpeumyllecTBEHHO) U3
IOBEHMNLHOW MUPOKNAcTUKKW: OBNOMKOB NOPUCTLIX TaxunuToseix wnakoe (50—60%),
npo3padHoro ctekna (go 20~30%) v muHepanos (20-~30%) .

Otnoxenna maxpoumkna |1l umelor TemHo-cepbit, pexe BGyposaro-cepsiit useT u coc-
TOAT B OCHOBHOM M3 CBEXMX OBNOMKOB Nas, LWNAaKOB C NPUMECLI0 NPO3PayHbIX CTEKON B
menko3sepHuctom 3anonHutene (5—10%) w vacTuu OKMCNEHHbIX Mopod (0T HeCKONbKWUX
po 10%) . Bnuakni cocTas MMEKOT TakXe OTNOXeHUA makpouukna (V.
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B uenom npu nepexoae K Gonee MONOAbLIM OTNOMXEHWAM B HMX YMEHbLUAETCA COAEpIKa-
HWE Pe3ypreHTHbIX OGNOMKOB OKWCNEHHbLIX MNOPOA. ATO YKa3biBaeT Ha HEKOTOpoe ocnab-
NeHue CUNbl NapoKCUaManbHbIX B3PbIBHbIX W3BEpPXeHWiA 1 Ha npeobnagaHve TeHAeHAWI Hapa-
LWMBAHUA BYIKAHUYECKOW NOCTPOMKMU.

B oTnuYyue oT paCCMOTpeHHbIX HaKonneHun OTNOXEeHWA naxapoe, BOSHUMKaWWWX BO BpemMA
AOWAEW, 3anerawT NUWbL BO Bpesax, B nNpeaenax AONWH BpPeMEHHbIX BOAOTOKOB W BepLluu-
HHbIX YacTel UX KOHycoB BbiHOCAa. OHM COCTOAT OBbLIYHO U3 CMecU HeoKaTaHHbIX 0BNOMKOB,
3axBaveHHbiX U3 BOPTOB AONWH, U 3HaYMTensHol npumecn (po 30%) B pasHoOIl cTeneHW oka-
TaHHOrO, oOrnaxxeHHoro martepwana, 3aMMCTBOBAHHOIO W3 NOACTUNAKWLWKMX annwBUanbLHO-
NponBUanbHbLIX HAKONNEHUA.

."EJJ.HHKDBHB OTNOXEeHUA pacnpoc:TpaHeHu NMUb B BepXHUX 4acTAX ﬂO,ﬂHO)KMﬁ W Ha CKNno-
max BynKada. OHu 0BpasylOTCA 38 CYET MEPeoTNOMEeHUA, APOBNEHUA U UCTUPEHUAR feaHu-
KOM pa3HooBpa3HOW BYNKAHOKNAcTMKM, NaB, 3axBavyeHHbIX MM 13 BOPTOB M noxa, a Takxe
NMPOKNACTUKKU, BbINafaolled Ha ero NOBEPXHOCTL BO BPEMA W3BEPXKEHWWA W 3aTeM 3axopo-
HAeMOWN B Tonwe nbaa. Mo3aTomMy No cocTaBy OHW BecbMa CXOAHbI C 1aXapOBbIMU OTNOXEHWA-
mMu. Camblin rpyGblid maTepuan npeactasned obnomkamu nae. B Buae npumecu npucyTcTeyioT
tparmMeHTLl wnaxkos, Mpy 3tTom uMx cogeprkaHue pacTeT Npu nepexoge K Bonee TOHKUM
dhpakunAm. lNocnegHue COCTOAT B OCHOBHOM M3 4acTWUL, MOPUCTbIX HENPO3pauHbiX, Nony-
NPo3pavHbiX WNakoB, o6NOMKOB MWUHEPanoB M PeXXe — 4acTul NPOo3pa4YHoro cTekna, OKuc-
neHHbiX wnakos (tabn. XVII, 4~6) . Hepeaxko oTaensHbie rOpU3oHTbI, NATHA, NWH3bI, Yelyn
CYLIECTBEHHO DPa3NMyaloTCA NO COCTaBY W B NEpPBYH OYepedb NO COOTHOLUEHWIO DKMUCNEHHbIX,
Pe3ypreHTHbIX W HOBEHUNBHbIX KOMMNOHEHTOB. JTO BbipaXKaeTCA W B OKpacke nopoj — ot
YepHbIX A0 KpacHO-6ypbix. Kpome TOro, B BMAe OTAenbHbIX NPOCNOEB, NWH3 MHOrAa npwu-
CYTCTBYET CTeKNOBAaThli OBEHUNBHLIA MaTepuan, XapakTepHbiW ANA U3BEPXKEHUA cTpombo-
NWAHCKOr0, BYNKaHCKO-CTpoMBONMaHCKOro TUros.

[JenoBuanbHO-NponNoBuanbHblie 0CaAKW MeNKUX BOAOTOKOB, APEHUPYIOWMX OTKPbITbIe
npocTpaHcTea HOAHD)KVIFI, pacnpompauenhl B 3anaavHax, Ha BbINONOXEHHbLIX yvacTKax ebnu-
34 rpaHvubl pacTuTensHocTW. BbigenAwoTcA cneayiowiMe uMxX OCHOBHbIE Pa3HOCTH, KOTOpbIE
06pa3yloTcA NpU NepeoTNOXEeHWM CKNOHOBLIM CMbIBOM: CBEXMX NaxapoBbiX OTNOXeHWH,
NMMPoOKNacTUku BOKOBLIX MPOPbLIBOB BOBNU3W LUNAKOBLIX KOHYCOB, BYNKaHUYECKUX NEnnos
(synkaHbl Kniovesckoi, Be3biMAHHBIA WU AP.) , @ TAKXKe cCMeLaHHble TUMbI.

Ocanku, obpa3sylowmecA NPy nepembiBe naxapoBbiX HAKOMNAEHWA, MONHOCTLIO OTPaXKawT
UX COCTaB. :')TO MOXHO BWAETH B MHOTMOYMUCNEHHbIX paspe3ax NOAHOXKA . B Hro-anagHom
ceKTope NOAHOXUA BYNKaHa Takue OCafiku B HacTOALLee BPeMA aKTUBHO (hOPMUPYIOTCA Ha
MOBEPXHOCT NaxaposbiX HaKonneHwin nocnegHero Makpouukna (IV). FpyBeie ux ppaxkuum
npeacTasneHbl WwebHem, APecCBOW NaB U KOMKOBaTbIMK (hparMeHTaMW Henpo3payHbiX Luna-
KOB, 4aCTb M3 KOTOpbIX okucneHa. Mpu nepexoge K BGonee TOHKUM (pakUMAM nocnegHue
npeo6nanaiot (40—70%), pacTer TakxXe coaep)aHue obnomkos kpucTtannoe (po 60%),
yacTuy, npospauHoro crekna (0—20%). Cna6aRr copTupoBka 0CafKOB He W3MEHAET COOTHO-
WEeHWA OCHOBHbIX KOMMOHEHTOB MO CPaBHEHUID C HWXKeneXalwuMu naxaposbiMWM Hakonne-
HUAMU.

[enoBuin B6NM3N WNAKOBLIX KOHYCOB BOKOBbLIX NpopblIBOB, Hanpumep y kKpatepa Bu-
nokan (1938), cnoxeH B OCHOBHOM MEpPEOTNOXeHHOW cTeKnoBaTou Tedpou 6e3 3amMeTHbIX
cnepoB o6paboTku.

Ha wro-BocToMHbIX MOAHOMMAX BynkaWa KniwoueBckoro ceivac akTMBHO (hOpMUPYIOTCA
cBeTNno-Cepble AeNBUanbHO-NMPONIOBUaNbHLIE OCagKM, o6pasylolMecA 3a cyeT nepembiBa
6onbwMX macc nennoe Bynkawa bBe3bimMAHHOro. OHM coCTOAT M3 yrnosaTbix o6nomkoB
NNOTHBIX, peXxe NOPUCTBIX, XOPOLIO PaCKpPUCTannNU30BaHHLIX aHAE3WTOB, WX OCHOBHOW mac-
cb! ¥ OBNOMKOB NNarMoKNasos, MMAPOKCEHOB, PEXE PYAHbIX u poroBoi obmanku. Jluws
B BWAE Npumecei NPUCYTCTBYET NepeMeHHOe KOonu4ectso o6nomMKoB 6asansToBbIX LINAKOB,
nas, cTeKna.

BewecTeeHHbIM COCTAB OTNOXeHWH BPeMeHHbIX BOAOTOKOB (annoBWA W NpPonBuA)
hopMHUPYeTCA B OCHOBHOM 3@ CYeT Pa3mbiBa PbIX/biX OTNOMEHWI PACKaneHHbIX nasuH, Tedpbl
W NaxapoBbiX, NEAHUKOBLIX HaKonneHwi. B kayecTBe npumepa paccMOTPUM COCTaB OCaaKoB
pek AnaxoHuny u Kuprypuy. [lonuHbl 3TX pex nNponerawT B MecTax WWAPOKOro pacnpocTpa-
HEHWA MWPOKNACTUKKU, NAaB W NaxapoBbiX HAaKOMMEHUA HeAaBHUX W3BepKeHUW (Makpo-
umkn 1V) . OHu ewe He ycnenu rnyBoko BpezatecA. MoatoMy nx ocaaku GopMUpPYIOTCA Npex-
[e BCEro 3a cYeT NepemMbiBa BynkaHOKnacTukm maxkpouukna IV. Ha6nioaeHuna nokaseisaoT,
YTO naBOBble NOTOKK pa3spyLlaldTcA WMU oueHb cnabo, npekae BCero LUNakoBO-rNbiBoBbie
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Ta6nuua 8
MuHepanbnblit COCTaB OCZAKOB BPeMeHHbIX BOAOTOKOB Y NoAHoXuA GasansTosoro
3thy3uBHO-IKCNNO3MBHOrO BynKkana Kniowesckoro (dpakumna 0,25~0,1 mml, %
Homep o6- Nerxas dpakuun Taxenan dipakumna

pasua ! Nagbi, wnaku Crexna Nnarwo- |Copepxa- |MoHoknuH- | Pom- Poro- O6nom-

N° n/n - Knas HME TAXe-  |HblA NUpoK- | Buvec BaA KW nas,

ceexue | OKWCNEH-| caexue Glpehon: non cpak- |ceH Kui nu- Onusun o6maHka Wnaxkoe

Hble o unm poKceH

1 761 55,2 13.4 4,6 22 246 15,3 25,6 3.2 8,2 -~ 63.0
2 79118 48,4 121 17.4 1.9 20,2 22,2 18,5 79 7.2 0,7 65,7
3 7639 51,8 11,3 15,0 1.9 20,0 23,0 19,5 29 12,6 = 65,0
4 79188 50,2 15,4 11,2 21 21,1 271 25,6 29 9,4 0,5 61,6
5 7641 51.5 12,7 131 25 20,2 26,3 24,8 2,3 10,1 0,5 62,3
6 7640 46,2 8,6 18,8 4,2 22,2 14,3 24,7 2,5 10,6 nom= 62,2
7 7655 56,7 219 3.9 19 15,6 21,4 14,4 3.2 16,0 - 66,4
8 7642 58,6 8,8 16,7 0.9 15,0 14,1 22,7 6,7 134 -~ 57,2
9 7660 56,3 4.8 20,8 1.4 16,7 21,2 26,7 6,7 16,6 0.6 49,4
10 7911 49,5 10,7 15,7 1.4 227 34,7 25,0 9,5 17.9 0,6 47,0
11 79287 53,2 8.1 19,4 1,6 17,8 27,8 30,8 5,5 4,5 ~ 59,2
12 7662 49,7 9.4 25,2 1,8 13,9 14,9 26,7 7.8 16,1 0,4 49,0
13 7663 52,4 1.5 2.2 21 16,8 19,0 25,3 8,0 16,7 0.7 49,3
14 7912 53,0 8.7 171 0,4 19,8 30,3 25,6 7.8 16,5 09 50,2

Mpumevanne 1 — 6 — ocanku B ponuHe p. AnaxoHumd: 1,2 — HECOPTUPOBaHHLINW NeCOK C APecBOW 1 rpaBuem — OCAA0K rPA3EBOro naxapa, 3 — pycnosoi
rpEBHI:IHbIﬁ necok, 4—5 — Necok Ha NPUPYCNOBOi OTMenu, 6 — anespoONeNUTOBbLIA HAMNOK B pycne; 7—10 — ocagku B gonuue p. Kuprypwu: 7 — raneyHuk, 8 —
rpaeuibbiid Necok B pycne, 9, 10 — necox Ha NpupycnoBoi otMenu: 9 — kpynHo3epHUCTbIA, 10 — menko3epHucTbii; 11—14 — ocagku KOHyca BbiHOca p. Kup-

rypud: 11 — ocanku rpriesoro naxapa, 12—14 — ocagku pacnnacTeiBalOWKMXCA BOQOTOKOB — Mecok: 12 — rpasuitheid, 13 — cpeaHesepHncToit, 14 — menxosep-
HUCTbINA.




o6pa3oBaHuA UX BepxHux, NnB0 G0OKOBbIX W (poHTanbHbIX YacTed. B MOHOAMTHLIX nasax
pexu NpOTOYMNM Yy3KWE M3BUNUCTbIE pycna rny6uHon He Bonee 1—1,5 m, a y nx kpaes o6pa-
3YI0TCA BOAONaAbI.

B npouecce TPaHCNOPTUPOBKM MOAXBAYEHHLIM MNOTOKOM MNUPOKMACTUYECKMIA MaTepuan
NOCTENeHHO COPTUPYETCA MO KPYNHOCTW, YAenkHOMY Becy W COOTBETCTBEHHO MO BeLlecT-
BEHHOMY COCTaBY W OKaTbiBaeTCA. B CBA3M C CYWECTBEHHO Pa3nM4YHOW NPOYHOCTBIO NMOPOA
W ANMTENLHOCTRIO NEpeHoca MaTtepuWana B OCagkax BCeraa NPUCYTCTBYIOT B PasHOM CTeneHw
OKaTaHHble U yrnosaTtele (NpuHeceHHble naxapom nuBo BbiMbITbie W3 COCEAHWX Paspe3os
naxapoBbix HakonneHui) obnomku. Hanpumep, B BeplMHHBIX YaCTAX KOHYCOB BbIHOCA
KpynHble ranbku, BanyHsl 0BbIMHO OKaTaHbl. Menkue ransku okatavel (20—30%), nony-
okaraHbl (40~50%), yrnosatsi CO CrnameHHbiMy rpauass: v yrnamu (20—30%) w yrno-
BaTbl (webBensb, 5—10%). B rpaeumn copsepkaume Takux KomnoHeHTos paeHo 5—10, 20-30,
45-50 u 25—35% cooTeeTcTBeHHO. HanbBonee xopowo okaTaHbl, NONyoOKaTaHbl parMeHTs!
nopucTeix wnakos. MecuyaHbie vacTuuel (tabn. XVIII, 7, 2) yrnoeateie. ¥ Hux nuwe obkono-
Tl Haubonee ocTpele rpaHk W yrnbi. AneBputosble Yactuuel (taén. XVIII, 3—5) yrnosa-
Tbie, OCTpOyronbHbie. Kak ¥ B BYNKaHWYECKWX Nennax OHW HE WMEKT 3aMeTHbIX Cneaos
06paboTKK.

Mo cpaBHeHMK C NUPOKNACTUYECKWMM, NaxapoBbIMU OTNOXEHWAMWU OCaAKW BpPEeMEHHbIX
BOAOTOKOB Bonee cmelwaHHble, ycpeaHeHHble no cocTasy. Kak M B nepebix B HUX KPynHora-
NeYHbIW, BanyHHbIW Marepuan nNpeacTaEneH parMeHTaMyu NNOTHBIX, YMEPEHHO MOPUCTbIX
nae. Mpv nepexope k Gonee TOHKUM (PaKUMAM MOABNAKTCA B Pa3HOM CTeNeHW OKaTaHHble
parMeHTbl CBeXMX M 4aCTMYHO OKMCNeHHbix wnakoe (oT 5—10% B menko-, cpeaHeraneu-
Hbix Ao 70—80 — B8 KpynHonecuaHbix). [MecuaHbie U Gonee ToHKWe (paKuuuM W OCaaKH
COCTOAT B OCHOBHOM M3 0BNOMKOB TaKuX LUNAKoB, KPUCTaNnNoB v NPUMECKH YacTul Npo3pay-
HOro CTeKkna, obbl4HO copepallero 06unbHble MUKPOHONMUTDI.

CpaBHeHVe noka3biBaeT, YTO NO Mepe YNy4YlWweHWA COPTMPORKM OCaaKa MpoWCXOAWT 3a-
KOHOMEPHOE W3MeHEHWEe pacrpefeneHUA OCHOBHBIX KOMMOHEHTOB no dpakiivAm (Taon. 8) .
Mpu nepexope OT HECOPTMPOBAHHLIX OTMOXEHWA NaxapoB K COPTUPOBAEHHLIM pPYCAOBbLIM
ocagKam AONUH BpeMeHHbIX BOAOTOKOB B OQHMX M TeX e (PpakuMAX HecKonbKo BO3pac-
TaeT copepaHue Bonee NNOTHbIX KOMMOHEHTOB, B TOM 4YWCne TAMXeNon dpakunu, U yMeHb-
waetcA — Bonee nerkux NOPUCTLIX WNAKOBLIX, CTEKNOBaTLIX (hparmeHToB. Hanpumep, so
dpakumm 0,25—0,1 MM M3 pycnoBbiX OCaaKoBe p. ANaxoH4Yvy B Nerkoi pakumum npucyTcT-
BylT 06noMku wnaxos, nas: ceexux (51,8%), okucnenHsix (11,2%), npo3payHoro crex-
na (15%), nnarnoknasos (20%) u okucneHnoro crekna (1,9%). B tAxenoi dpakumm npwm-
cytcTeywT oBnomku nupokceHos (22,3%), onueuHa (12,6%) u 06unbHble YacTUubl He-
NPO3payHbIX WNAKOB C BKNIOYEHHbIMU B HUX TAXenNbIMK MuHepanamu (65%) .

Mpu nepexoge K nyywe COPTUPOBAHHBIM MECYaHO-TPABUWHLIM, NECcYaHbIM OcagKam npu-
PYCNOBOW OTMenu HEeCKONbKO YBENWYMBAETCA COAepXaHWe MWHEpanoB TAXenon dpakuuu
(23—27,1%) n yMeHblwaeTCA — YacTWL, INpe3payHoro ctekna (11,2—13,4%) .

Mpu cnape naBoaka WCCAKAWIMIA BOAOTOK MEPEHOCMT W OTNaraeT B OCHOBHOM nWlb
TOHKO3epHUCTbIe B3BelleHHble HaHockl. M3 KpynHbIX YacTuy cioaa nonaaaT nuws Haubonee
nerkue nopucTele (parMeHTbl LWNaKoB, NpospayHoro crexna. MoatoMy B Takux ocagkax
B pycne p. AnaxoHuuy B Tex e (paKkuMAX 3HAYMTENLHO HUXKE coflepXaHue TReno dpak-
uvm (14,3%) , npeacTaeneHHoi B OCHOBHOM 06NOMKamMu LUNAKOB, ¥ Bbile — YacTul npos-
payHoro crexna (23%) B nerkoi dpakumm.

Ta e caman TeHAEHUWA, HO TOpasfo ApuYe NMPOABAAETCA B NpeAenax KOHYCOB BbIHOCA,
Hanpumep p. Kuprypuy (puc. 22). 3aeck npu nepexoge oT cnabocopTMpPOBaHHLIX TpaBuitHo-
rane4HbiX OCagKoB pycen M APOBALWMXCA BOAOTOKOB B BEPLUMHHOMW 4acTHM KOHYCa K COpPTH-
POBaHHBIM MECYaHbLIM U aneBpuTOBLIM OCaAKaM pacnnacThiBalOWMXCA BOAOTOKOE B CpeAHeH
YacTW KOHYCA BO3pacTaeT COAEpPXaHWe TAXenbiX MUHepanos (B CpefiHe- U MENKO3epPHUCTBIX
rneckax ux copep)kaHve MaxcumanoHo Bo ¢pakuuu 0,25—0,1 MM, a B KpYynNHO3epHUCTLIX
aneeputax — so dpakuun 0,1—-0,05 mm). CogepxaHue e YacTUL, Nerkux MOPUCTbLIX LINa-
KOB W NMpO3payHoro crekna cHuxaetcA. lNpu aswxeHun no daumansHomy npodunio aanslle K
nepucepu KoHyca BbIHOCE, K anesponennToBbIM 0CaAKaM MCCAKAaWWMX BOAOTOKOB CoAep-
WaHue TAXKENbIX MUHEPanoB B TeX e dpakuuAX HauHaeT BbICTPO NagaTte, NOCKONLKY B TOH-
KO3epHUCTbIE OCaAKW W3 KPYNHOaNeBpUTOBbIX U 0COBEHHO NecyaHblX YacTUL, NONAajatoT NWLlb
Haubonee nerkue, COCTOALAE U3 NOPUCTLIX LUNAKOB U CTEKON.

B uenom AnddepeHuMaunAa No KpynHOCTU NPUBOAMT K TOMY, 4TO Y NOAHOXWA BYnKaHa
B OTNOXeHUAX npeobnagaet rpy6oo6GnomMouHBLIN MaTepuan, COCTOALUMIA W3 oBnoMKOB nas,
5. 3ax. 638 65
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Puc. 22. MpaHyNnOMETPHYECKUIA COCTaB M pacnpeAeneHve OCHOBHbIX KOMMNOHEHTOB No (PPaKkuMAM B COBpe
MeHHbIX ocaakax p. Kuprypuy (noaHoxue u nepucepuna GasansToBOro 8ynkava Knwyesckoro)

| ~ocaaku B HM30BbAX AONWHBLI P. Kuprypuy; |l — ocaaku koHyca Beivoca p. Knprypuy

1 — 4acTMubl NpospayHoro crekna; 2 — obnomiu nas U wnaxkae; 3 — nnarMaknassi; 4—8 — TAxenan
tpakuma 8 uenom (4), 8 Tom umcne nupoxcerst (5) v onusuuer (6) . OTnoxenuA: A — naxapa, 5 — apo-
baweroca pycna, B — pacnnacteiBaloweroca 80goToKa, I — MCCAKaIOWETD BOAOTOKE

a K nepudepvn BbIHOCUTCA MenKo3em, 06pasyroWMHCA NPYU W3MeNbYeHUU HEeNnpPOYHON NopMC-
TOW nasoKnacTUkM, WNaKoseix 6omM6, nanunneid u nennos. [pu nepeHoce 3Toro menkosep-
HACTOr0 Marepvana Tak»ke MNPOMCXOAWT WX 3ameTHaR copTvposka. OpHako Bcneacreue
6NM30CTH XMMUYECKOro COCTaBa KOMMOHEHTOB pasHbiX TWMOB: NWTO-, BATPO- U KpWcTanno-
KNacTMKKU ¥ HeBONbWOro COAEpPXaHuA KpucTannuyeckol (hasbl, OHa, Kak M NpU 3010BOM
AvddepeHunaumu 6azansToBOW Tedpbl, He NPUBOAUT K CYULECTBEHHBLIM Pa3sNUYMAM XMMUYEC-
Koro coctasa ocagxa. Kone6GanvA B cofeprkaHvMmK 3NMeMeHTOB 4aCTO He BbIXOAAT 38 npegensi
owubBok aHanu3a (tabn. 9). HameuaetcA cnaboe yMeHblLUEHWE COAEPXKAHWA B aneBponenuTo-
som Haunke Mgu Fe 3a cueT CHWKEHUA COAEPKAHUA B HEM TEMHOUBETHbIX MWHEpanos.

MNpuBeaeHHble Aa8HHbIE NOKA3bIBAKT, YTO OTNOXeHWA Maxkpoumkna |V B uenom gocra-
ToYHO Bnu3kK no cocTaey, NOCKONbKY GOPMMPOBaNUCL B OCHOBHOM 3@ CYET NepeoTNoXeHWA
cBeXeH BYNKAHOKNAcCTUKKU. Y BOCTOYHOro MOAHOMWA BYNKaHa NOCTynnedue crons Gonb-
WKX MacC CBEXero marepuana B 370 BPEMA He NPOMCXOAUNO. 3A4eCb AONUHbLI BPEMEHHbIX
BOAOTOKOB yrnybunuce A0 ropasfo 6Gonee ApesHUX oTnoxeHwin maxkpouwknos | u 11, oT-

66



Ta6nuua 9

XumMuyeckne aHanwaini COBpeMeHHbIX OcapkKoe B pycnax Bp&ﬂlﬂﬂﬂhlx BOAOTOKOB
y nopHoxma Baszanstosoro synwana Knwueeckoro., Bec. %

p. Kamenucran p. Kuprypuy
Oénean Menkui Menkoaep- Aneepor]e- Menkuit Menko3ep- Anespone-
rpaswi HUCTBIA NUTOBbIW rpasui HUCTBI NUTOBLIA

necox haunox necox HaunNOK
Si0, 51,37 49,46 48,07 52,62 53,87 51,29
TiO, 1,07 1,08 1,07 1,00 1,03 0,91
Al,O, 18,85 17,70 19,66 15,38 16,56 18,39
Fe,0, (o6u.) 9,36 9,39 9,03 8.91 9,59 7,70
MnO 0,75 0,17 0,12 015 0,16 0,12
MgO 4,54 4,51 3.24 6,05 6,73 3,36
Ca0 9,49 8,97 9,28 8,21 8,27 9,08
P,O, 0,23 0.24 0.26 0.24 0.26 0.30
Na, 0 3.26 3,14 2,86 3,32 3,59 3,16
K,0 0,66 0,65 0,54 0,75 0,93 0,67
Cymma 98,98 95,31 94,13 96,63 100,99 94,98

AHanuael BLINONHEHs! B XuMuveckoi nabopatopun TMH AH CCCP Ha aroMHO-amuccHonHom BUM-
cnekTpoananu3atope — JY48.

nuuawwmxcA obMnvemMm B UX COCTaBe OKMCNEHHOW ByriKaHoknacTukw. lNoatomy B pycnax
BOAOTOKOB (N0 CPaBHEHWID C OTNOXEHWAMM WX BbICOKMX Teppac) HaxkannuealTCA OCAAKW,
B 3HAYMTENbHOW Mepe COCTOALUME U3 OKWCNEHHOW BYNKAaHOKNacTMKW. B CBA3W ¢ 3TMM OHW
vmMeloT Bypoearo-cepblid 1 Bypbiid uset (cm. Tabn. 8).

OCHOBHBIE YEPTbl BTOPUYHBIX MPEOEPA30OBAHUA OTNOXEHUA
NOAHOXWA BY NKAHA KNKYEBCKOIo

MposegenHoe vccrneaosaHWe MOKA3ano, YTO PbIXMLIE OTAOKEHAA MOAHOXKUA W Mepudepun
BynKaHa cnoxeHb! AWL CBEXWMM W B pPa3HOW CTEMEHW OKUCNSHHLIM Marepuanom, He uc-
NLITABIIMM ELUE CKONbKO-HMBYAL CYLLECTBEHHLIX BTOPUYHBLIX W3MEHeHMi. 3To HarnAgHo
BMAHO Ha NpuUBeaeHHbIX Bbiwe ¢oTorpadmax o06NOMKOB M3 OTNOMEHWA PAa3HOro redesnca
(raBn. XVII, XVII).

MupoknacTMKa cpaBHUTENBHO HEAABHWX WU3BEPXEHWIA He WMEeT AdXKEe CnefOB BTOPUYHbIX
u3ameHeHuin, B Gonee apeBHUX oTnoxeHnAX ob6HapymeHsbl cneabl HavansHbiX NpeobpasoBaHmii.
WHTeHCMBHOCTL MX TEM Bbille, yem Gonblie BO3pacT oTnoXeHwid. HeobBxoauMo oTMeTUTS,
YTO 3TW W3MEHEHWA OBYCNOoBneHbl AeATeNLHOCTBLIO MPOCAYUBAOWMXCA NOBEPXHOCTHBIX BOA.
YpoBeHb NOA3EMHLIX BOA HaXOAUTCA HUMKE TanbBeroB BpeMeHHbIX BOAOTOKOB, M MX BbIXOAbI
Yy MOAHOXMA BynKaHa He oBHapyxeHol. Pasrpyska nogsemHeix BOA MPOUCXOAWT MUl MO
nepucdepun, y gonnxsl p. Kamuarku.

B Haubonee ApeBHUX DTNOXEHWAX Makpouukna | ontuveckw obHapy»uBaetca cnaban
nanaroHMTM3auuA Npo3payHoro crekna. TonwmHa kaemok nanaroiuta 0,01—0,03 mm, Kpome
TOro, Ha O6NOMKaxX W B NMPOMEXYTKax Mexay HWMM HabnwopalTcA peaxkue menkue (po
0,06 mm) cryctku 6enoro, Ha npocBeT GypOBaToro rAMHWUCTOTO WM3OTPONHOrO BellecTsa
(n = 1,580 +1,590) . MoxHO nonaraTte, YTO Ha HEKOTOPOM YPOBHE OHO cTano hopMUpPOBaTh-
CA OQHOBPEMEHHO € NPOAOMKaloWencA nanaroHuTMaauuen. MK-cnekTpel nenutosoi pax-
UMM YKa3bIBAIOT Ha Hanuuve HeBonbLMX KonuuvecTs cnabo ceAzaHHoW Boasl (puc. 23, d, e) .
Cna6an nonocka nornouerna 8 o6nactu 1650—1670 cm™' cootsetcTayer ee AediopMaUMOH-
HbiM KoneBaHuaMm, a HebBonswoit nporub 8 obnactn 3420—-3490 cm™! orBeuaet ee BanewHT-
HeIM KoneBawmAM. Cnabeiit pednexc 1470—1480 cm™! cooTeercTByeT AethOpPMaUMOHHEIM
konebawmam ruapokcuna [MmocHuma, 1977]. Ha xpusoi HarpesaHus oBHapyxwBaercA
asa 3Hpoaddexta npu Temnepatypax 170 u 740°C. Mepsblil U3 HUX YKa3bIBaeT Ha NOTEPIO
MONEKYNAPHOW BOALI, @ BTOPO — KOHCTUTYUWOHHOW (M3 cmekTuta?) . O6wan novepA Beca
pocturaer 4% (puc. 24, ¢e) .

Mpu nepexope k Gonee MONOALIM OTNOMXeHUAM Makpouuknos Il v 11l B Tom e paspese
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Puc. 23. UK-cnexTporpammel dpakuun menee 0,01 MM U3 OTNOKeHUH NOAHOXMA U nepudepun BynKaHa
Kniouesckoro

& — cBeMwe nennsl H3BepkeHMA npopeisa Buniwokan (1938 rf); 6—2 — 6azanbTOBAIE MENTbI U3 MOYBEH-
HO-NMPOKNACTUHECKOND Yexna MEeXAy MapKupyiowmmy CnoAmMu nennoB BynkaHa Wnsenyy W, v W,: 6 —
Y BOCTOMHOrO NOAHO WA BynkaHa, 8 — Y OCHOBAHWA CEBEPO-BOCTOMHONO MOAHO WA BYNKaHa, 2 — Yy r. Kniwo-
4M;. - — MEeNnKO3eM M3 OTNOMEHWA NOAHOMWWA BynKaHa Kniouesckoro: 0, € — U3 NaxapoBbiX 0TNOXKe-
wuit | makpounkna y kpatepa MNeppen (8}, 8 pomure p. Kuprypud (g}, X — COBpeMeHHLIA HaUNOK B pyc-
nax pex AnaxoHuiuu MonybBensHan. CHATo T.B. [lonmaToBbiM

Y KpaTtepa ﬂeppen BblAeneHWA U30TPONHOIro MMUHUCTOro BellecTBa Uc4e3arwT, KaeMKW nana-
rOMWTa B YACTUUAX MPO3PaYHOro CTeKNa CTAHOBATCA o4eHb ToHKumK (go 0,01 mm) . Ha UK-
CIEKTPAX MON0CkI NOMMOWEHUA BOAbI OYeHb cnabete (cm. puc. 23,0). Mpu HarpesaHuu
obHapywmBaeTca aHaoaddext npu 130°C. Moteps Beca u3 nenuTosoit hpakumu 1,5—2%.

Cxoanan kaptuna HabniogaeTcA B 6nu3Kkux no BO3pacTy nennax u3 noYBeHHO-NMpoKnac-
tuveckoro wexna (NMNY) y xparepa KapnuHckoro (puc. 23,6, 24,3, 6), na abconloTHoh
BbicoTe okono 900 m Haa yposHem mMopa, IuncomeTpuveckm Huwxke (oxono 200 m Haa ypos-
HEM MOpPA) B OAHOBO3PAaCTHbIX YEXNax NaJarOHWTW3auMA CTekna NposBneHa cunbHee. Ha
WK-cnexkTpax npucytcTeyioT Bonee YeTkue Monockl NOrNOLWEHUA, COOTBETCTBYIOLME MOne-
KynApHoi Boge (1660—1665 u 3400—3415 cm~!) u rugpoxcunsHoi rpynne OH™' (1465
1 3560—-3600 o™ “1) (puc. 23,8). I'ipu HarpesaHun (puc. 24,8, 2) dmkcupyetca aHpoad-
dexrt npu 130°C, coo'raefc'ravloumu yAaneHwio monexkynapHoW soabl. O6Wwan noteps Beca
npv Harpesanwu ao 1000°C pocturna 20%. OwHa ceAsaHa ¢ BLICBOBOXAEHMEM BOALI W yAane-
HWEM OpraHMYecKoro BelecTsa.

B coBpeMeHHOM Haunke peK, APEHVMPYWLWMX NOAHOXME BYNKaHa, HapAAY C pesKo npe-
obnagalowmMmMy 06NOMKaMWA HeM3MeHEHHbIX WNAKOB, NaB W CTeKON NPUCYTCTBYIOT Y4acTuub
C K8eMKaMW NanaroHWTa, BCTPEYAlOTCA OYeHb peAKue MenKwe CrycTku Genecoro usoTpon-
HOro rnuHncToro mudepana (n = 1,580 + 1,590). WMK-cnexTpel ¥ Kpuesle HarpesaHuA
{puc. 23,x, 24,x, 3) YKa3uiBalOT Ha NPUCYTCTEWE B MenuToBoi dpaxkunn HeBoneworo
Konuvectea cnabocBrzaHHoW Boasl (po 2—3%). Bo Bscex cnyuarx B nenuTtoBoi pakuuu
PEeHTreHOBCKMM aHaNU3OM YCTaHOBNEHO Hanuume amopdHoW hassl W NNarMoxknasos
(puec, 25, 7—4). Nuwe B ocagkax y NOAHOXMA NOTyXiwero Bynkava Kamenws npucyTcTByloT
cneabl cMexTuTa (puc. 25, 5) .
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Puc. 24. Kpussble HarpesarmA cdpakunin mexdee 0,01 MM 13 OTNOKEHWA NOAHOXMA BynKaHa Knwoyescko-
ro (a—3) w annoemnA p. Kamuatin ()

8—2 — nennbl U3 NOYBEHHO-NWM POKNACTUYECKOrD 4exna: a, 6 — y BOCTOYHOrO NOAHO ¥MA BYNKaHa, y Kpa-
Tepa KapnuHckoro, mexxay nennami W, n W,; &, 2 — y OCHOBAHWA CEBEPO-BOCTOYHOIO NOAHOXWA; O, 8 —
W3 NaxapoBbiX OTAOMEHMA y BOCTOMHOIO NOAHOMWA BynKawa, y kpatepa lMeppeA; X, 3 — COBpeMeHHbIA
Havnok B8 pycne p. AnaxoHuwy. ATA — auddeperunanbHan Kpusan Harpesanma; ATI — avddepeHunans-

HaA KpWBAaA NoTepu Beca; 0'I'I‘ — KpuBanA notepu seca. CHATo T.B. fonmatoesim. LUndpsel v Kpuebix —
TEMnepaTypa MUHUMymoB, C

Tr ToC

Puc. 25. Pentredorpammel paxkumn meHee 0,001 mm M3 oThoxeHWid noAHOXWA BynkaHos Kniouesckoro
(7—4) v Kamun (5)

Mennel U3 NOYBEHHO-NUPOKNACTUMECKOMO Yexna: 7, 2 — y BOCTOYHOrO NOAHOXMA BYNKaHa, y Kpatepa
KapnuHckora, mewxay cnofAmu nennos W, v W,; 3, 4 — u3 naxapossix oTnowennid:3 — y sBocrauHora
noaHoxuA y kpatepa MNeppeA, 4 — y OCHOBaHWA CEBEPO-BOCTOYHOMD NOAHOMXWA, AonvHa p. Kuprypuy;
5 — vaunok B8 pycne p. Nlony6ensHoin. O6pa3usi: 8 — NPUPOAHLIA, 6 — HACBIWEHHbIA FMUUEPUHOM, 8 — Npo-
KaneHHsid npu 550° C

Bonee apeBHue oTnoXeHuA, obHaxawwmecA no nepudepum synkarvos Knioyesckoit rpyn-
Mbl, U3MEHeHbl cunbHee. B nNoyBeHHO-NUMpOKNacTMYecKoM yexne y r. Knioun npocnexusaercA
pAa oT ceexux 6a3anbTOBbIX MENNOB B BepxHeil 4acTW paspesa A0 CUNLHO ManaroHMTU3UpO-
BaHHbIX (50—100% obvema necyaHbiX 4acTuu W nanunneit) Ha rny6uxe 1,5—2 m u Gonee,
mexay nennamu Wusenyya Ws u Wg (2500 n 6700—7000 net cootsercteeHHo) [[ukos,
1974] u nmxe. Ha UK-cnekTpax 3To BbIpa)kaeTCA B HaNW4MM NONOC NOTNOLIEHWA MONeKy-
nApHOW Boak! U rupapokcuna (puc. 23, 2). Mo HaweMy MHEHUIO, CTONb CUNTLHOE M3MeHeHue
BYNKaHWYeCKOro CTeKna B NOYBEHHO-NMMPOKNACTMYECKOM YexXne B 3HAYUTEeNbHOW cTeneHu
obycnosneHo noyBeHHeIM npoueccom. OcoBeHHO HarnAAHO ero ponb BbIABAAETCA MNpu
M3YYeHMU pa3pe3oB, B KOTOPbLIX MPOMCXOAUT MepecnaveaHue MoYBEHHO-NMMPOKNACcTUYeCKUX
cnoes B npomosuu (cm. puc. 9) . 3peck rmapataumA vacTul GasanbTOBOrO CTEKNa NPOABNeHa
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3aMeTHO cnabee B anNeBpUMTOBbLIX W aNeBponNenMTOBLIX NPONBUANbHLIX 0CaaKax, YeM B 3aKmo-
YEeHHLIX B 3TH OCaAKK NOoTpebeHHbIX NoYBEHHO-NMPOKNACTUYECKMX YexXnax {co cnoAMM fiennoe
lusenyva Ws, Wy v W cooTeetcTBeHHO) . Ha BaxHy0 ponb NOYBEHHOrO npouecca B hpe-
obpazoBaHuM BynkaHuuYeckux ctexon ykaseisan W.A, Coxonoe [1973], uayuaswumit nouss:
Kamuatku.

B BepxnennedcToueHOBbLIX NaxapoBbiX W NPONOBUANLHLIX OTNOMEHUAX, 0GHaMaKILMXCR
B 5 kM Huxe noc. Koaeipeeck, B 06nomMkax npo3payHoro 6a3anbTOBOro CTeKna WMeKTCR
YeTkve Kaemku nanarowuta (po 0,1-0,2 mm), a Takke TOHYaAWAA NNEHOYHaA, TOYEYHER
onanoBaA uemeHTauuA. B necuaHbiX W rpaBuitHO-raneuyHbiXx ocagkax uacto HaGniopatoTca
KOpOYK#M, NOYKOBHAHLIE HaTeku onana (y noc. Koasipesck) .

[AnA negHWKOBbLIX W BOAHO-NEAHWKOBLIX OTnoxeHwin (Qz) B ponvHe p. Maxum Takike
xapakTepHa cnabaR ruapaTauMA YacTWW CTeKNa, a8 B XOPOLO NPOHWLEEMbIX Mec4aHo-rpaBuit-
HbIX Pa3HOCTAX BCTPEYElOTCA NNeHOYHble, MOYKOBUAHbIE BbiAeneHWA Byposartoro usoTpon-
Horo nubo cnabo AByNpencMNAIOWero raMHKCToOro Bewectea (cmexkTuta) ¢ 7 = 1,580+1,590
1 pexe — onana, NenMToMopdHOro, MENKOZePHUCTONo KanbuuTa.

BEWECTBEHHbLIA COCTAB OTNOXMEHUA NOAHOXKWA
AHAE3UTOBbLIX IKCTPY3UBHO-IKCNNO3UBHLIX BYNKAHOB

BewyecTBeHHBIA COCTAB OTNOMXEHWA NOAHOMMUIA BYNKaHOB 3TOr0 TMNa paCcCMOTPUM Ha NpuMepe
BynkaHoB bBesbiMAHHBLIV, (ueenyy, KuaumeHn. OH chopMupyeTCA 3a cuYeT NepeoTnoXeHWA
Raxapamu U BPEMEHHbIMWU BOAOTOKEMHM NUPOKNACTUKH OTNOMEHWA HanpasneHHLIX B3PbLIBOB,
NUPOKNACTUYECKWX NOTOKOB, PacKaneHHbix NasuH v Tedpel. Tak Xe Kak 1 B npeabigyuem
cnyvae, naxapel NWlWbL NEPeoTNaraloT U U3MenbyaloT ITOT Marepuan, 8 BOAOTOKM, KpOMe TOro,
oKaTbiBaloT ero (ocoBeHHO Nerko HenpouHyKl nemsy) u CopTUPYIOT NO KPYNHOCTH W Yaens-
Homy Becy. OaHaKo 3aech TaKaR COPTMPOBKA, KaK 1 B nennax, NPUBOAUT K CYLIECTBEHHLIM
W3MEHEHWAM COCTaBa OCaAKOB.

OTtnomeHnA NOAHOWMA BynkaHa bBessiMAHHOro. lMupoknacTUdeckue HAKONMNEHWR ero
napokcuamansHoro ussepxeduA 30 mapra 1956 r. v npoayKTbl X NepeoTnoXeHnA obpasytoT
oaMH 3nemenTapHbiit unkn (oM. ra. 111} . B oTHOweHU cocTasa nocnepHUX ABACTBYET Ta e
338KOHOMEPHOCTb, KOTOpaA Gbina OTMeyeHa Bhbille ANA OTNOXEHWIA NOAHOXWA BynkaHa Knio-
yeBckoro. JlaxapoBble, AenioBuanbHele, annioBUanbLHO-NPONIOBHaNLHEIE OTNOMEHWA, KOTO-
pble HaKanIMBanuch, 34eck BO BPEMA W BCKOPe NOCNEe 3TOr0 W3BepXeHWA, COCTOAT MOYTH
WCKNIOWATENLHO M3 NEepeoTNOXeHHOM CBETNOM aHAEG3IUTOBOW NUMpoKnacTuku. B panbHehiwem,
no Mepe CMbiBa Bbinaswen Ttedpbl U yraybneHuA nonuH BOAOTOKOB, B cocTase GhopMupyto-
WM XCA OTNOXEHUA GbICTPO YBENUYUBAETCA NpUMecs TeMHOW 6a3anbToBOM BYNIKAHOKNACTUKMY,
BbIMbITOW U3 Gonee APeBHUX HAKOMNEHWUNA.

Ta6bnuua 10

MuHepansHbii COCTEE OCSAKOB BPEMEHHbLIX BOROTOKOS B 06nacTW PACNPOCTPEHEHUA OTNOMEHNA
HENPERNGHHOTO B3pbias BynKana BessimanHoro (1956 r.), dpaxuua 0,26-0,1 mm, %

Nerkan cpakuvna
N n/n to'lgma,p. AHpeanToBLIE BasansTOBbLIE
pest OBnomiu nae Nnarnoknassi
?lg;louww Crekno RakDe Crexkno
1 79160 61,7 — - - 38,3
2 7623 79,9 06 2,4 - 171
3 79150 23,4 - 51,6 38 21,2
4 763 46,7 - 23,6 1.8 278
5 766 449 - 1,3 1,4 42,4
6 767 20,6 — 43,1 121 242
7 7630 56,1 - 56 6,5 31,8
8 7648 231 5,3 33,3 4,0 34,3

NMpuMevyaHue, 1,2 —O0TNOXKeHWA HANPEBNEHHOrO B3pbisa (1) WM OTNOMKEHWA NUPOKNACTUYECKOrO
notoka (2) B 6opTy Aonuubl p, Cyxoh Xanuubl; 3 — necok u3 pycna p. Cyxoh Xanuusi; 4—6 — oTnoxe-
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Hanpumep, B ponuHe p. Cyxoit Xanuubl, B o6nacTu pacnpoCTpaHeHUA OTNOMKeHUA arno-
MepaToBoro MoTOKa, NaxapoBblé HAKONMEHWA COCTOAT M3 NPOAYKTOB WX paambiBa. OHu npea-
CTaBneHbl yrnosarteiMyM 06noMKamu CBETNO-CEPbIX, MOPUCTLIX, XOPOLWIO PaCKPUCTaNNM30BaH-
HbIX NMUPOKCEH-POroBoo6MaHKOBLIX aHAe3UTOR, pexxe — oBnomKamMu Gonee NNOTHbIX cepbiX,
TeMHo-cepbix, GypoBaThiX aHAe3uUTOB, ewe pexe — aHAe3nTo-6azansToB. MenkosepHucTbIA
3aMNONHUTENb OTNOXEHWIA NpeacTaBneH o6NOMKaMW OCHOBHOW MAcChl 3TUX e NaB, a TaKXe
06noMKoB, pexe — MAMOMOP(dHLIX 3epeH MNarMoknasos, poroBoW o6MaHKW, runepcTeHa,
aBruTa, MarHetuta (Ta6n. 10).

INaxapoBbie OTNOXeHWA, pacnpoCTpaHeHHble cesepHee, y kpaTepoB KapnuHckoro, H06u-
neiHoro, hOpPMMPOBANKCL 3@ CYET MEPEOTNONEHMA NULWbL MenKooBnomMoyYHoi Tedpbl Hanpas-
NeHHOro B3pbiBa M pa3sHoobpa3Hoit GaszanbTOBOM BYNKaHOKNACTMKKM, 3aXBayeHHOW W3 noA-
cTunalowmx nopoa. Moatomy, Bo-NepBeIX, MenKO2epHUCTLIE hpaKuum UX npeacTaBneHsl o6-
NOMKaMH MNOTHbIX M YMEPEHHO MOPWUCTbIX aHAE3MTOB W CBOWCTBEHHbIX UM MWHEpanos:
nnNaruoKnNasoB, rUNepcTeHa, aBrura, MarHeTWTa, U peako — porosoi o6MaHku. Bo-BTopsix,
34eck NPUCYTCTBYET 3HAYMTENbHaA, BECbMa W3MEHYMBEA NO NPOCTMPaHWO npuMeck Bazank-
TOBOro Martepvana: o6NOMKOB nae, WNaKoB, a B MenKo3eme TaK)Xe NnarMoKnasos, ONMBWHa,
NUPOKCEHOB C (hparMeHTamn Henpo3payHOi OCHOBHOW Macchl M KOpW4HeBOro crekna (ot
5—10 ao 50% w Gonee) . B oTaenbHbIX cny4aAx, Hanpumep B AonuHe p. AnNaxoH4nMy, ManomoLly:
HbIE MAaYKK 3TUX HAKOMNNEHWIA COCTOAT B OCHOBHOM W3 Hero. MupoknacTuka Bynkava Bessi-
MAHHOTO NPUCYTCTBYET NWilb B BUZe NpumecH, 4eM obycnoBnueaer ux 6onee cBeTnbin,
cepbli UBeT.

JenosuanbHO-NPONIOBUanbHble 0CAAKW, LWWPOKO PacnpocTpaHeHHble Ha NOAHOMMAX,
NOKPbLITEIX MUPOKNACTUYECKMMA W NaxapoBbiMW HAKOMNEHWAMM rpaHAMO3HOrO W3BepXe-
HUA Be3sbiMAHHOro, TakXe HacneaywT WX coctas. B otnuuve OT HUX Y BpeMeHHbIX BOAO-
TokoB — pex Cyxo#i Xanuuel, MonyGeneHoW M Apyrux, Nuiwe OTAOMEHUA BEPXHWX Teppac,
thopMHMpPOBaBLUMXCA BCKOPe nMocne W3BepXeHWA, COCTOAT B OCHOBHOM W3 CBEXeil aHaesu-
TOBOW BynkKaHoKnacTuku. lNpu nepexoge K HU3KUM Teppacam B OTNIOXKEHMAX HayMHaeT npe-
obnapaTb 6a3anbTOBLIA MaTepuan, BbIMbITbIA U3 Gonee ApeBHUX HAKONNEHWNA,

OrnoxexHnA nopHoxwA u nepudepun Bynkava Wueenyy. B HUX, Kak U B 10BEHUNbHbLIX
nennax 3Toro ByNnKaHa, BecbMa CUNbHO npoABneHa awudiepeHuMauMA no cocrTasy, YTO
o6ycnoBneHo ocoBeHHOCTAMM ucxoaHoW nopoasl (cm, rn. 1) . MupokceH-poroBoobman-
KOBble BHAE3UTB! W WX NEM3bl COCTOAT M3 3HAYNTENLHOTO KONWYECTBA BKpanneHHWKOB
W CTEKNOBaTOW, B Pa3HOW cTeneHn nopucTol ocHosHol maccel (n = 1,500—1,512, yTo coor-
BeTCTBYET AauMTy). MpW nepeoTnoXeHuu HenpouHas nopopa nerko uamensuaercA. Ocso6o-
AMBLUMECA MWHepansl M parMeHTel cTexkna, OcoGeHHO NOPUCTbIE, CUNBHO Pas’nNUyYalnTCA
no yaensHOMY Becy v No3aTomy, Kak W npu sonosov avdepeHuMauum, nerko cCopTUpYOTCA

TrAxenan hpaxuva

Coaepxanune

TRUANDN Porosan O6nomku nas

thpaKuuu Onueun MupokceHst st PyaHsie Gineios :
215 = 48,7 6,0 10,7 34,6
20,0 1.7 39,0 19 15,2 32,2
27,2 14,3 40,2 15 74 36,0
19,1 19 -38,1 3.1 176 39,4
20,0 08 331 6,0 22,5 376
43,3 06 40,0 29 30,2 26,3
208 - 39,4 21,2 1.3 281
13,6 26 60,0 9,6 13,0 148

HWA rpA3esoro nexapa (4, §) w necok ua pycna pywsA (6) y kpartepa K06uneiivoro; 7,8 — necok (7) #
aneeponenuToBLIi Haunok (8) wa pycna pyusA y kpaTepa Kapnuuckoro.
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TaGnuua 11

MuHepansHeil COCTAB OCAAKOB BPeMEHHbIX BONOTOKOS Yy MOQHOMMWA U Ha neputhepuu
8HRE3UTOBOrO IKCTRYINBHO IKCNNOIMBHOrO Bynkana Wueenyy (dpaxuua 0,26-0,1 mm) , %

Nerkan hpaKkuun O6uwee Traxenan ¢ppakunn
coaep-
MecTo B3R- Homep | o e waHue <
TvA 06pas- Ocapok o6pas- | ¥ ¥ H TRXe- 8 € g - ¥
ua ua Z 25 | 23 | now x DI |2
2 g x S @ $pax 8— ° g E ,% ]
] - -
g S| 85 | €8 | um cd | &% & |o8
Pycna p. Ke- lpaswinwit 7807 243 7,7 680 414 184 604 1722 40
6eKy, sep- necox
NOnS Mecok 7805 272 50 678 262 T4 720 118 AR
Pycno p. Ke- TpasuitHuiit 782 350 35 615 362 104 625 250 21
BGeKy, Hu- necox 784 29,4 {41 4 62,9 321 11.7 60,8 216 59
30Bb8 786 30,9 6,7 62,4 341 1V2 595 259 34
Mecok 783 256 79 66,5 35,1 125- 585 25,0 3,0

Aneaponenut 785 266 446 299 19,7 141 694 11,2 53

p. Unenu- MNecok B pyc- 7818 36,1 65 574 299 143 60,0 180 kI
Heu ne

Konyc Bei-  lMecox 7977 349 24 827 185 725 681 159 85
Hoca Bessl- AneBpuT 7978 38,6 45 569 94 115 649 94 142
MAHHOO Anesponenut 7976 8,0 840 7,0 38 144 616 48 19,2
pyush

BOAHBLIM NOTOKOM Ha CYLUECTBEHHO MWHepankbHble, Bonee OCHOBHbLIE U CYLLECTBEHHO BUTPO-
KnacTuyeckue, 6onee Kucneie dpakumu.

B xayecree mnniocTpaumm paccmoTpum paa npumepoB. Y p. Kebeky ocagku MMeT cne-
ayrowmii coctas (o6pasubi npenoctasnedsl B.B. MoHomapesoit) . TpaBuiA U ranbku COCTOART
U3 NONYOKAaTaHHbIX, OKAaTaHHLIX, peXe YrnoBaTbix 06NOMKOB NNOTHLIX, YMEPeHHO NOPUCTBIX
XOPOLWO PacKPUCTANNW30BaHHbIX pOroBoo6MaHKOBbLIX 8HAG3WTOB: CepbiX, ronyboBaTo-cepbix
(60~70%) w pozoBbix, GypoBaThix B pa3Hol Mepe okucnenHelx (a0 256—30%) , pexe npucyT-
cTBYIOT Genble hparmMeHTsl nem3sosuaHoro aHaeauta (10—15%) v npumecs (no 1—2%) uep-
HbIX 06noMKOB 6a3anbTOB U CnaHues,

Coctae necyaHbix W Gonee TOMKWX hpaKkuWit cywecTBeHHo 3aBUCUT OT o6led KpynHocTu
¥ COpPTUPOBAHHOCTU Ocaaka. B BepXOBBAX peKyW B rpaBUIiHO-NEcYaHbiX 0CaAKax NpPUPYCNoBon
OTMenu nec4ansle )pakuvm COCTOAT B OCHOBHOM W3 3epeH MWHEepanoBe, NOKpbITeIX py6alu-
KON TOHKOMOPUCTOro cTeKna U ux 0BNOMKOB: NNArMoKnNasos, MUHEPanoe TAXeNol dpakuu
(30—40%) : porosoii o6MaHKK, pexe MarHeTUTa, MUPOKCeHoB, 8 TaKe 06NOMKOB NNOTHbIX,
cnabonopuctbix nae (30—35%) u pexe cBeTnbiXx nemsoeuaHbiX uactuy (Tabn. XIX). MNpu
nepexofe K TOHKUM hpakuuMAM coaepXaHWe MUHEpanoB yMeHbLUAeTCA, a YacTULL OCHOBHOW
Maccei : nas, nemssi, crekna (n = 1,500 + 1,512) — yBenuunsaeTcA, TaK YTO B MenKoanespu-
TOBbIX U NENUTOBLIX hpakuMAX NocneaHue pe3ko npeoGnagator (puc. 26) .

XapakTepHO, YTO COAEPKAHWE TAXENOW hpakuuKW HUXKE B NNOXOCOPTUPOBAHHbLIX OCaaKax
(oxkono 30%) v Bo3pacraer go 40% — B cOpTUpPOBaHHbLIX. 3aeCh e, NPU Nepexoae K TOHKO-
3ePHUCTLIM OCAAKAM WCCAKEWLWMX BOAOTOKOB B OAHMX U Tex e (hpakuuAx BO3pacTaeT
cofepXkaHMe NEeM3OBMAHLIX YacTWL, W YMEHbLUaeTCA — MNaruoKnasos, TAXenon dpaxkuuu,
& 8 nocnegHeit — 0coBEHHO CUNBHO PYAHbIX MuHepanos (rabn. 11). 310 obycnosneHo Tem,
YTO UCCAKaOWMEe BOAOTOKM M3 KPYNHLIX YacTWL, B COCTOAHMM NEPeHOCUTL NWlwb HauBonee
nerkue, B OCHOBHOM NeM30BbLIA NEcOK W Aaxe nemsosbiii rpasui. Ewe Gonee veTko Takam
AnddepeHUHaUMA NPORBNEHa B 0CaAKaxX KOHycos BbiHoca. [puMepoM ABARIOTCA OCAAKW
pyubA BeswimAHHOro (Tabn. 11).

TakaA cvnbHan AvdibepeHUMaUMA NPUBOAUT K CYLUECTBEHHBLIM W3MEHEHUAM XUMU4YECKO-
ro coctaBa ocaaxoB. [MecuaHbie ocagku, 3aMeTHO oborauieHHble MuHepanamu (go 70—
75%) , umeroT Gonee OCHOBHOW, aHAe3WTO-6a3anbTOBLIA COCTAB, NO CPaBHEHWIO C WMCXoA-
72



o/_ n/. a/o
100 r A 100 — 5 100
60 60 60
i . ﬁ_\ ”
0 0 0]
% % %
60 60 601~
¥~ wl wl-
20+ 20 20
0| 0 a
}25 qm mm 2 05 G Omm 2 05 41 Omm
I z q 1025 got 1925 Qo1
°/0 .’a °/a
100 — A 100 5 100
-
64 I 60 60
l‘ — D
20+ 20 20
a g a
% % %
60 60 60—
4o - 4o - 4o
20 201 201
/] g Vij
f 22.5'00.' mm 2 5 ﬁl &'MM q.f nr 0 mm
725 001

I_Tfl o) [T (2 0v L =15E [+ 17

Puc. 26. paHynOMETPUYECKMWIA COCTEB W PacnpefefeHde OCHOBHBLIX KOMMOHEHTOB NO (pakuMAm B Ocap-
Kax BPEMEHHbIX BOAOTOKOB Y NOAHOMMUA aHAE3MTOBOro BynkaHa livsenyu 8 gonuue p. KebGexky (1) v no
ero nepudepun, Ha KoHyce BbiHOCa pyubA BeasimAHHoro (1)

dauun : A — rpasmMiiHO-ran e4HbIX OCaAKOB APOGALLM XCA BOAOTOKOB, 5 — anes puTo-nec4aHbliX 0CaAKos
pacnnacrTbiBalOwWMXCA BOAOTOKOB, 8 - anesponenvuToBbIX 0CagKoB MBMBHH6 TEKYUWM X U UCCAKAILLA X
BOAOTOKOB. T — vacmusbl ctekna; 2 —oBnomiku nas; 3 — nnarmokna3ssi; 4 — TAXenan GPaKkunA B LENoMm;
5 — poroean o6manKa; 6 — NMPOKCEHbI; 7 — MarHeTMT

HOW aHAesuTOBOW nupoknacTukon (tabn. 12). Copepxanue Si0O; npu 3TOM yMeHbLUAeTCA
ot 58—60 po 54,56-56%. OaHOBpeMeHHO HECKONbLKO YMeHbluaeTcA coaep)kaHue K u BOs-
pactaet — Al, Fe, Ca v Mg, 3a cuyeT yBenuw4yeHWA OTHOCWMTENbHOTO KONW4YeCTBa MNNarvo-
KNa3oB U TEMHOUBETHbIX MWUHEpanoe.

Mpu nepexoge K aneBpuTOBLIM W aneBponNenuTOBLIM OCa8AKaM WCCAKAOWWX BOAOTO-
KOB WX XMMMWYECKMWIA COCTaB, HaoB0opoT, cTaHoBUTCA Gonee kucnbiM (Si0, = 62—63%) 3a
CYET YMEHLLUEHWA COJEPKaHMA TeX Xé MWHEpanoB U Pe3KOro yBenwuYeHUA — 4YacTUl Kuc-
noro crekna. OAHOBpeMEHHO YBeNnWYMBAEETCA COAEPXaHWE wWenoved ¥ ymeHbliaetcA — Al,
Fe, Mn, Mg, Ca. AHanoruuHelit cocTae umeloT ocagku pyubA [lonepeyHoro y noaHOMMA
synkaHa Kuaumen (Tabn. 13).

Takan anddepeHumauma ocoBeHHO CUMABHO MPOABNEHA B aHAE3WTOBOW BYNKaHOKNAcTM-
Ke, BbIHOCUMOW B aonuHy p. Kamuyatku. 3pecs Ha npupycnosoit ortmenu  (Hanpumep,
y noc. Kamaku) nerko o6pa3yeTcA W3 Hee LWNWX TRXENbIX MWHEpanoB, Cpeau KOTOPbIX
no 50% v Gonee 3aHumaroT pyaHbie. OAHOBpEMEHHO B NECKax M aneBpuTax BO3IHUKAIOT
NpoCAOM M NWH3bI NErKoro MeM30BOro rpaBuA.
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Tabnuua 12

XHUMUuecKue aHaNWaIbl COBPEMEHHBIX DCBAKOB B pYCHne W Ha KOHYce
BLIHOCE BPOMEeHHAIX BONOTOKOB Y NOAHOXMA BHae3uToBOro BynKaHa Wweenyy, sec. %

Pycno p. Ke6exy (1oro-soctouHoe noaHoxue) E::ov‘i;::g?ng::"mﬁ:rm“'
Owxucen
I peswii Menkoasepuuc- | Anesponenuto- | CpeaHesepHuc- | AnesponenwuTo-
Telit necok BbliA HAMNOK Thif NecOK BbiA HAMNOK
Sio, 58,32 56,14 62,27 57,50 62,88
TiO, 0,70 0,73 0,57 0,55 0,54
Al, O, 14,60 16,63 14,33 18,33 15,01
Fe, O, (06w 719 8,05 4,87 5,41 4,78
MnO 0,13 0,15 0,06 D11 0,09
MgO 5,51 5,74 3,07 4,58 3,29
CaO 6,50 7,68 454 750 5,26
Na, O 411 419 4,54 4,51 4,24
K,0 1,16 0,77 1,68 0,95 1,46
P,0, 0,21 0,20 0,22 0,16 0,22
Cymma 98,43 100,18 96,15 99,34 97,77

AHENK3bI BLINONHEHbI B xumuyeckoil nabopatopuw MTMH AH CCCP na aTomMHO-aMuccuoHHoM BUIM-cnex-
TpoaHanu3eTope —JY-48,

Ta6nuua 13

XuMHIOCKHe BHANWUILI BNNIOBHANEHLIX W DISPHLIX OCAAKOB
Y NOANOMMA aHAB3UTOBOrO Bynkawa Kusumen, sec. %

| 1
Oxwucen
1 2 3 4 5 6

Si0, 59,64 53,95 63,81 64,75 56,73 71,66

TiO, 0,76 1,34 0,54 0,65 1.00 0,31

Al, O, 17,07 16,35 15,93 15,12 17,47 13,42

Fe, O, (06w.) 7.21 12,156 4,29 6,55 9,91 3,24

MnO 0,15 0,21, 0,08 0,10 0,18 0,07

MgO 3,70 480 1,81 2,14 4,12 0,85

CaO 6,85 714 5,01 4,15 7,62 1.49

P, 0, 0,08 0,16 0,03 0,02 0,09 0,06

Na, O 3,58 3,19 3,40 3,08 3,28 2,79

K,0 1,13 0,77 1,61 1,62 0,79 257

M.n.n. 0,62 0,90 3,561 2,62 0,40 413

Cymma 100,90 101,07 100,05 100,91 101,69 100,78

| — annosui pyysa Monepewroro: 1 — pycnosoi rpasuii, 2 — pycnoBo# necok, 3 — anesponenuToBsIA
Haunok, || — osepHeie ocapku (uukn 1V,) : 4 — nem3ossiit rpaemi, 5 — necok, 6 — anesponenuT. AHanu-

361 BLINONHEHBI B XMMKUYeCcKOW naGopatopuu MMM AH CCCP Ha atomHO-amuccuorHom BUIM-cnexTpoananu-
3aTope —JY-48 M.U. Kakoebim,

OTnoXeHWA NOAHOXWA M Nepucdepun KusnumeHa no BewecTseHHO-
MY COCTaBY npWHuUMnUanbHo cxopHbl. Bo Bcex uvknax naxapoBbie OTNOXeHWA HacneayloT
COCTaB TeX MUPOKNACTUYECKUX HAKOMNEHWA, C U3BEPXEHWAMU KOTOPBIX OHW CBA3a8HLI.
HexkoTopble OTNMYMA NPORBNAKOTCA NUWbL B COCTaBe HakKoONneHWh B rnyBoko Bpe3aHHOW
aonuHe pyubA MonepeyHoro. B HWX NpoABNAETCA 3HauuTenbHaR npumeck o6nomkos, 3a-
xBayeHHbIX U3 Gonee ApeBHUX NWPOKNACTUYECKMX HaKonneHun, 3aneraowux B Goprax
AONWHBI, @ TaKXe pa3Hoo6pasHbix OBNOMKOB M3MEHEHHbIX NMOPOA LANWMHCKOW CBUTbI, 06-
HaXalWmMxcA B NpaBoMm GOpTY AONMHBI U NPUHOCHMBLIX €ro NpaBbiMKM NPUTOKaMu, ITO
OTHOCUTCA TaKXe W K annioBuio 3TOro Pyu4sA,
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[entosuansHo-NponNioBUanbHbie, annoBnanbHbie OCafKK, 3aneralliMe B BEPXHUX 4acTAX
UMKNOB, COCTOAT M3 NPOAYKTOB MepemMbiBa 3aneralowmx HUKEe NUpoKNacTUYeCKUX, naxapo-
BbIX HAKONNEHWi. B 0AHMX CNyyaAx OHW NpeacTasneHsl UCKNKYWTensHo obnomkamu nnot-
HbiX @HAE3UTOB U MWUHEpanoB: NNaruoKnasos, POroBoil o6MaHKu 1 Ap., B APYrUX — NeM30M,
navomopdHbIMU U POrynbKamu ctekna (Ha nemsoseix notokax). JlMwe B NponoBUanbHbIX
0cagKax KOHycOoB BbIHOCa rnyBOKO Bpe3aBLUMXCA AONWH Marepuan cTaHoBWTCA Gonee
CMeELLaHHBIM.

CoBpemeHHan paonuHa pyubA [MonepeyHoro rny6oOKo Bpe3aHa B OTNOXEHUA MOAHOMWA
BynkaHa KuaumeH 1, mMecTamm, B NnMOUEHOBble M3MeHeHHble Tonwu. Moatomy ee ocaakwu
COCTOAT W3 pa3HoobGpa3HbiX (hparmMeHTOB CBEXed NUPOKNAcTUKW W BecbMa W3MEeHYMBOW
npvMecH B PasHOI CTeneHW M3MeHEeHHbLIX CTeKon, nas i MuHepanoe (B cymme ao 20-30%) .

BEWECTBEHHbLIA COCTAB ANMNWBUA PEK, APEHWPYIOWWX CKNOHBLI
HECKONbKKUX COCEOHWUX BYNKAHOB

Bhilwe Mbl paccMOTpeny BellecTBeHHbI COCTaB OTNOXEeHWH, HaKannUBaWMWXCA Yy noa-
HOXWA OTAenbHbIX BynkaHoB. OgHako B BYNKaHW4eckux xpebtax MHorue BpeMeHHble
BOAOTOKM cnusaloTcA B Gonee mowmble. Mpumepamu ABnAoTcA pexn Cyxan Xanuua u
CryneHan B KniouesckoW rpynne BynkaHoe. Cyxaa Xanuua ApeHUpPYeT C BOCTOKA CKMOHbI
AevcTByOWMX BynkaHoe Kniovesckoro, Be3sIMAHHOrO U yxe noTyxwux BynkaHoe KameHs,
3umuHa, a p, CTyaeHan ApeHMpyeT MX >Ke C 3anafa, a Takye CKNOoHbl BynkaHoB [ansHero
Mnockoro, Yauwna, Octporo Ton6Gauka. lNpu Bbixogae Ha nepudepvio ByNnKaHW4YeCKOW
rpynnsl oHW obpa3yloT o6WKUPHLIe KOHYCbl BelHoca. Ocagky 3aTUX peK UMerT pAA ocobeH-
HocTeir. Beneacrteve Gonblued WX MPOTAMEHHOCTM MU MHOFOBOAHOCTM OHW COPTUPOBaHbLI
nyule 0CafKoB MeNnKWX BpeMeHHbIX BOAOTOKOB. Martepuan, ocoBeHHO ranevyHo-BanyHHbIi,
nyywe okarad. Mo BellecCTBEHHOMY COCTaBy ocagxu cMewaHHsie. [MpU 3TOM yBepeHHO
B HUX YAaeTCA AWarHOCTUPOBAaTL NUWbL MaTepuansi, pe3Ko pasnuualolwMecA MO CocTaBy,
Hanpumep, GasanbToBbIA WM aHge3uToBbId, MMoka)kem 310 Ha npumepe annoeuA p. CyxoW
Xanuub!.

B TemHO-Cepbix OcaaKax HM3KUX TEeppac U pycna 3TOW peKu BbIAENAKOTCA chejylowme
KOMMOHeHTbI: 1) TemHble 06nOMKM 6a3anbToBbLIX CBEXWX W OKWUCNEHHbIX LWNAKOB
(60—60%) wn crekon (mo 5%); 2) obnomku cnabo usmeHeHHbIX (ruapaTaumA, cnegwl
cMeKTuTd) GasanbToBbIX LiNakos, nae W crekon (B cymme po 15-20%); 3) ceetno-
cepble YacTWUbl CEeXMX aHAEe3UTOBLIX Nae, Nem3, ctekon M 06NOMKW KpPUCTannoe: nnarvo-
Kna3oB, NUPOKCEHOB, poroBoii obmaHKWM B CpoCTKax ¢ Takumu creknamu (25-30%);
4) Hebonbwan npumeck (A0 5%) o06eneHHbIX, M3MEHEHHbIX, WMHOTAa anyHUTU3UpPOBaH-
HbIX aH1e3UTOB.

Ba3anbTOBLIA MaTepuan CHOCMTCA HECOMHEHHo ¢ BynkaHoB Kniwouesckoro v KameHb.
Mpuyem cBeXaR BYNKaHOKNAacTUKa NOCTYnNaeT co CKNoHoB Mx oBoux, a cnabo uameHeH-
HaR — NUWbL C yXe NoTyxwero u rny6xe pacuneHeHHoro BynkaHa KameHb u ero obeansb-
HbIX OTNOMEHWNA., PasnuuuTh CBeXaie ee pasHOCTH 3TUX ABYX BYNKaHOB HEBO3IMOXHO.
CeexaR aHAe3uTOBaA BYNKaHoKnacTuka o06pasyeTcA B OCHOBHOM 33 CHeT NepeoTroe-
HWA NWPOKNACTMKM HanpaBneHHOro B3pbiBA WM arnoMeparoBOro MOTOKa W3BepXKeHuA
pynkaHa bessimAHHOro B 1956 r. HeBonblwaA ee 4acTb, @8 TaK)Ke W3MEHEHHble Pa3HOCTH
o06pa3oBanucek 3a CYeT pa3pyLUeHUA BynKaHa 3UMKHa.

Cno»Hee ycTaHOBWThL NepBoHayanbHbie WCTOMHMKKM MaTepwana B ocagkax p. CryaeHoW,
apeHvpyowein KnioyeBckylo rpynny BynkaHoB ¢ 3anaga. B coctaBe ee ocaiKoB pe3ko
npeo6nanaet 6a3anbTOBbLIA MaTepuan: BaNnyHbl, ranbkKuM W rpPaBUiA COCTOAT U3 OKaTaHHbIX
o6noMKOB naB, a B TOHKO3epHUCTbIX (PaKUMAX NPUCYTCTBYIOT 06GNOMKM pasHoo6Gpas-
HbIX MopucThix wnakoe (45—55%), npoapauHsix crekon ¢ n = 1,550 + 1,580 (20—30%),
MWHEpanoB: nNarMoKnasoB, NUPOKCEHOB, onuBuHa, MarHetuta (ot 20—-30% BO thpakumm
0,25—0,1 mm po 40% Bo chpakumm 0,1—-0,06 mm, u Bbiwe B Bonee ToHKKX) . B Buge npu-
Mecu (2—3%) BcTpevaloTcA 06nNOMKM CBETNbIX aHAe3WTOB, 3epHa porosod 0o6MaHKu.
Belgenute cpegu 3TOro AOCTaTOMHO OAHOPOAHOrO MaTepuana pasHOCTM, CHOCMMble C
OTAenbHbIX BYKaHOB, HE NPeACTaBNAGTCA BO3MOXHbLIM.
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BEWECTBEHHbLIA COCTAB ANNWBWUA TPAH3UTHBLIX PEK KAMYATKH

KpynHble pexu Kamuarkm ApenmpyloT pasHoobpasHbie AeiCTBYIOWME M NOTyXWMe Bynka-
Hbl, 8 TaKe xpebTbl, CNOXeHHbIE BYNKAHOreHHbIMW, BYNKAHOreHHO-OCE04HBIMM, OCafOY-
HbIMM U MeTamopduyeckumu Tonwamu. Moatomy annioBuii 3TUX PeK NO BeLLeCTBEHHOMY
COCTaBy MaTepuana CMelwaHHbid, B HeM npuCYTCTBYIOT KOMNOHEeHTbI, BecbMa pa3Ho-
obpasHble no cocrasy, creneHn 06paboTKM W MHTEHCMBHOCTM W3meHeHuA. Mpu atom B
HeM 4eTKO NPOABNAETCA u3BecTHan TepeHuva [lWytoe, 1975], eeipaxalowancas B Tom,
YTO 4eM fanblue BYNKaHOKNACTUYECKWA MaTepuan nepeHOCUTCA, TEM Bbllle B HEM cojep-
XaHue MuHepanos B necuaHbiXx pPakuMAX, BcneAcTBue 60NMee WUHTENCUBHOTO H3IMenbye-
HWA CcTeKon W nas, 0cOBeHHO M3MEHEHHBIX, WX Nepexoaa B aneBponenuToBble hpaKuum.
Haubonee cunbHO TakaR COPTUPOBKAE NPORBMEHA B NPOAYKTaX NepemMbiBa NUPOKNacTUKKW
8HJB3NTOBbLIX IKCTPY3UBHO-3KCMNNO3UBHBLIX BYNKAHOB.

B kavectee npumepos paccMOTpUM cocTae annoeuA p. Kamuatku wm ee nputoka,
p. Neson WanuHoii. Annioeuid BepxHero TeveHwA p. Jleson lanuHoi U ee npasbix npu-
TOKOB (hOPMMpYETCA B OCHOBHOM 32 CYeT pa3mbiBa xpe6ta TYMpOK, CNOMeHHOro HWkHe-
NAWOUEHOBOW BYNKaHOTeHHO-OCAAOMHOW LWANMHCKOW CBWTOW W BepXHennWoLeHOBLIM
CYLIECTBEHHO aHAE3VNTOBLIM TYMPOKCKUM ByNKaHOreHHbIM Komrnekcom. [loatomy B
cocTase anmoBuA MPUCYTCTBYIOT pasnuyHble KOMMoHeHTbi. Beiwe ycteR p. benoit rpaswuid-
HO-raneyHsle (HpaKuun COCTOAT M3 OKaTaHWeIX OBnomkos GazaneToBbIX (50-60%), aHge-
3uToBLIX nae (15-20%), pasnuumbix necyaHukoe u anesponwtoB (25—30%). B necyaHbix
tbpakumAax npucyTtcTeyior (dpakuva 0,25—0,1 Mm) 06NOMKM CBEXMX M CNabo U3MeHeHHbIX
6azansToBbIX, aHpe3uTo-6asansToBbIX nas, wnakos (20%), npospauHoro crekna (4,9%),
aHpesuToeeiXx nas (9,4%), a Takke 3HawMTensHo uameHeHHbix nas (17,9%) v obnomku u
uavoMopdHble 3epHa CBEXMX W, pexe, B pPasHOW CTeneHu W3MeHeHHbIX muHepanos (47,8%) :
nnarnoknasos (21,8%), moHoknuuHeix (7,8%), pombuuecknx (5,7%) nupokceHoB, pya-
Horo muHepana (12,7%) , peaxkuve 3epHa porosoii oGmankm, onueuna (0,5%) .

Ha npupycnosoil oTMenu, Ha NAAXe W B pa3pesax PacrmpocTpaHeHbl YepHbie MPOCnou ecre-
CTBEHHOro wnuxa mownoctsio 0,56—1,5 cm. Hepeako va 90—-95% OH cOCTOMT M3 TRXenbiX
MuHepanoB: marHetuta (po 40—60%) u nupoKceHoB.

Neebid npuToK p. BenaR ApeHWpyeT MOWHYIO MAPOTEPManbHO-U3MEHEHHYIO 30HY B Xpeb-
Te Tympok. Ee OTNOXeHWA WMEIOT XenTo-pbiWid uBeT u cocTOAT Ha 60—70% u3 xento-Be-
NbIX, MXeNnTbiX, PbLDKMX, CUNBHO BbILENOYEHHbIX, OKBAPUOBaHHbLIX, KAONWHU3UPOBAaHHLIX
nopoa. B noaYMHeHHOM KONW4YeCTBEe MPUCYTCTBYIOT O0BNOMKW CBeXMX U cnabo M3meHeHHbIX
6a3anbTOBLIX LWNAKOB, NaB, PeXe CTEKON W aHAR3UTOBLIX NaB, 8 TAKKE NNaruoKnassl, NMpo-
KCeHbl, MarHeTuT. Mpumech 06NOMKOB BbiLENOYEHHbIX, 06eneHHeIX NMOPOA Nerko BbIABNA-
eTcR B8 anmosuu p. Jlesoi WanuHoit u npocnexusaetrcA (Huxe ycTer p. Benoit) ganexko BHuU3
No TEYEHWIO.

Taxum o6pazom anniosui p. Jlesoi WanuHoN COCTOUT U3 CMELLAHHOIO BYNKaHOTepPpUIreH-
Horo marepwana. Mpybeie dpakuvu npeacrasneHsl B OCHOBHOM dparmeHTamu 6a3anbToBbIX
M aHAesuTOBLIX nas, 06pasoOBaBLUMXCA OYEBMAHO, NPV AESUHTErpauuvi ApeBHWX NaBoBbIX
notoxkos, rpy6oi Tedpbl, pasmbiBe TONw, KoHrnomepatos. B menkux dpaxkuvAx ygaertch
AWarHOCTMPOBATL MaTepuan, WMEBLIMIA HEeCOMHMEHHO MepBWYHO NUPOKNACTUYECKOe NpoMc-
xoxpeune (B8 cymme He meHee 40-50%). CpaBHeHue noKa3biBaeT, 4TO 4acTb O6GNOMKOB
CUMBHO W3MeHEHHbIX Mopoa obpasosanace €uwe 8 NMWMOUEHE MPW paspylueHn Gonee apes-
HUX TONW,

Pexa KamyaTka, Hambonee KpynHaR BOAHaR apTepuA NonyocTpoBa, ApeHupyeT LledTpans-
Hyto Kamuarckyio genpeccuio ¥ npunerawoume K Heit cknoHbl CpeaunHoro w Boctouworo
xpebtoe. CocTae ee annioBWA CYLIECTBEHHO W3MeHRETCA BHU3 NO TeuyeHWio. B ee BepxHem
TEYEHUUM B HEM NPUCYTCTBYIOT NULLL NPOAYKThI PaspylieHWA APeBHUX MeTaMophuyeckux,
BYNKAHOreHHbIX W BYNKaHOre@HHO-OCaA0YHbIX NOPOA. ManbKu W rpaBWiA COCTOAT U3 XOPOLUO
OKaTaHHbIX O6NOMKOB B pPa3HOW CTeneHW W3MeHeHHbIX 6a3anbTOBbIX, AHAE3WTOBbIX
nas, pexe WnaKoe, MemM3, MECYaHWKOB, anesponuTos, MeTaMmopduyeckux nopod. B necua-
HbIX aneBpuTOBbIX paKuuAX npeobnagaloT obnomiu 3Tux e nopoA (mo 50%), nnarvo-
kna3bl (25—-30%), TAXEnNble MMHEpansl: NWPOKCEHb), poroBan oBMaHKa, pyaHble, 3NMAOT,
rpanar (po 30—40% B pycnoesix ocagkax u Ao 5—15% B NOMMEHHbIX U CTapU4HBIX) , @ TaK-
e NPpUMech Ksapua, 4actuy 6a3ansToBOro U KMCNoro crekna.

Hwuxe noc. Naso u ao xpebra Kympou p. Kamuarka orvbaer cyuwectBeHHo 6azansTosbie
nocTpoiku Kniouesckoi rpynnkl BynkaHoe (Ha npasobepexase) W aHAe3WTOBLIA BynKaH
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lWusenyy (Huxe, Ha nesobepexxwe) . 3aeck HabNOAAIOTCA CNOXHBLIE COYETAHWA, Nepecrnavea-
wue anmwoevA p. KamuyaTku, B OCHOBHOM MOWMEHHOrO W CTAPUYHOrO, C Nennamun, a Takme
¢ nponioBMeM nepudepuyecKMX YacTeli KOHYCOB BbIHOCa BpPEeMeHHbIX BOAOTOKOB, APeHM-
PYIOWMX CKNOHBLI U MOAHOXBLA 3TMX BynkaHos. Mo3ToMy B cocTage annoBuA 3aeck NOABNA-
eTCA BCe BO3PACTaOWAA npuMeck cBexeil 6a3anbTOBO BYNKEHOKNACTUKMW: YrnoBaThbixX
o6nomkoe GasaneToBbix wnakos (ao 15—20% v Gonee) , npospayHoro crekna (ao 5—-10%) u
06NoMKOB CBeXMX NNaruoKnasos, NMMPOKCeHOB, OnNMBUHA. B paspesax annioeuii p. Kamuatku
OTNWYEETCA OT YePHOrO NPOSIBMA CBOMM MENTOBATO-CEPbIM LUBETOM U COCTaBOM.:

Huxe noc. Kniouu yxe npucyTcTBYeT NpUMECh CBEXel aHAe3WTOBOW BYNKaHOKNacTUKW,
cHocumoi ¢ Bynkawa lusenyy (a0 15—20%) : 06NOMKM NNOTHBIX, U MOPUCTLIX CBETNO-
cepbix, CepbiX, peXe pPo30BaThlX POroBOO6MAHKOBLIX aHAE3UTOB M MX OCHOBHOW Macchl,
nanomopdHbIX 3epedH nnarMoxKnasoe, poroeod o6MaHKu, runepcTeHa, MarHetuta, 3Ta
BYNKaHOKNACTMKA OYeHb NEerko COPTUPYETCA U WNWXYeTCA. 3Aeck annioBwWii CNOXeH Ype3Bbl-
yaiiHo pasHoobpasHbIMM KoMnoHeHTamu. B Hem okono 50% maTepuana npeacTasneHo B
pasHoil Mepe OKaTaHHbIMW OBnomkamu (OT yrnoBaThix [0 XOPOWO OKAaTaHHbIX) TPYAHO
AMErHOCTUPYEMBIX M M3MeHeHHbIX Ba3zanbToBbIX M aHAe3auTOBLIX nas, wnakos (25%) w
CBOWCTBEHHbIX UM MWUHEPanos (25%) : nnarmoknasoB, NMPOKCEHOB, ONUBMHA, PYAHbIX, MUHe-
panbl ¥ 06NOMKMW KBaplla, KBapuuToB, rpaHara, MeTamophuyecKux nopoa CTanu peaKkumMu
{e cymme menee 5%) w xopowo okaTaHHbimv. Coaep)anve CBeXXel YrnoBaToW, NpaKT-
YecKM HeoKaTaHHOW BynkaHoknactuku gocturaet 40-50% (u3 Hux GaszansTosow — 25—30,
anaesuToson 15—20%) . O6pazoBanack OHA, Kak NOKAa3a8HO Bbillie, B OCHOBHOM 3a CYeT Nepe-
OTNOXEHWA W W3MeNbYeHWA CBEXeH NUPOKNacTUKU BynkaHoe Kniwouesckoi rpynnel u
Wwueenyua.

BeiHOoCMMBIA pexkamiu maTepuan Ha BGepery TUXOro okeaHa B NNAMEBOW 30He NOABEPraeTcA
WHTEHCUMBHOW nepepaboTke: OKaTbIBaHWIO, COPTUPOBKE NO KPYNHOCTU M YAeNnbHOMY COCTaBy.
3pece necku Gonee yem Ha 50% COCTOAT U2 TAXENbIX MUHEPanNoB, CPeAW KOTOPbIX BO hpak-
uvn 0,2—-0,05% mm pe3ko yBenuuusaeTcA copeprkaHue pyaHoro MmuHepana (ocobeHHo npu
nepemMbiBe aHAe3NTOBOW BynkaHoknacTuku) . Mopo6HaR kaptuHa HabniofiaeTcA B MNAXEBbIX
oTnoxeHuAx Kamuatckoro, ABauMHCKOro 3anvBoB, W, BepoATHo, B KpoHoukom 3anuee.
B Hux thpaxuumn 0,25—0,1 mm coctoAT Ha 50—80%, a 0,1—0,05 mm Ha 80—90% n3 muHe-
panoB TAXeson dpakuun, cpead KOTOPbIX CoAepXKaHUe PYAHLIX MUHEPAaNOB B NEPBOM cny4ae
pocturaet 25—35%, a Bo BTopom — 70—80%. MNMo3ToMy MenkosepHUCTbIe NECKH 3TUX OTNOXKe-
HUWA ABNAIOTCA KOHUEHTPAETOM PYAHLIX MUHEpanoB. YunTeiean Gonsiuve 06beMbI NAAXKEBLIX,
npubpexHo-MOpckMX oTnoXeHuin B Kamuatckom, ABauMHCKOM 3anuBax, B HUX MOXHO
oxuaate GonbluMe 3anackli POCCHLINHOIO TUTaHO-MarHeTUTa (B oTnuume ot Kypunbckux ocTpo-
BOB, Y KOTOpPbIX OCapKu nnAel cnabo paseuTsbl, XOTA B pAAE cny4aes OHW OYeHb BoraTsbl,
no aaHHeim 10.A. Masnuauca [1968], pyaHsimu MuHepanamu) .

HEKOTOPBLIE 3AKOHOMEPHOCTU ®OPMWPOBAHWA BEWECTBEHHOINO COCTABA
KOHTUHEHTANBHLIX OTMOKEHWA BYNKAHUYECKUX PAROHOB

Mo nponcxoxaeHnio 06NOMOYHOro MaTepuana B BynKaHuueckuX paiioHax Kamuatku cywecr-
BYKT Creaylowme TP OCHOBHLIX TUNA OTNOXEHWHA (He CYMTaR BYNKaHOTeHHbIX HAKONNEHUN) :
1) ocagKu, HaKannMBAIOWMECA Y MOAHOXWW M No nepudepun AeCTBYHOLWMX BYNKaHOB W
BYNKaHM4eCKUX rpynn;’ 2) annioBuanbHbie U 03epHbIE OTNOMEHUA, COCTORLUME B OCHOBHOM
M3 NPOAYKTOB paspyleHUA APeBHMX BYNKAHOTeHHbIX W BYNKAHOreHHO-0Caf0YHbIX NOPOA;
3) cmewaHHble 0CaaKu.

OnbIT NokasblBaeT, YTO ANA YCNELWHOro Ppacno3HaBaHWA 3TUX TWUMNOB NOPOA B APeBHUX
OTNOMKEHWAX COBEPWEHHDO HEOBXOAMMO COMETaTh W3YMEHWE WX MWHepanoro-neTporpatu-
YeCcKOro coctaea C fAeTansHbiMM nuTonoro-thaunanbHbIMKM MccnegosaHMAMK. Beas HepeAKo
BCE TPV TMN@ NOPOA, CTONL Pa3NWuHbIX NO NPOUCXOKAESHWIO CHAraWero Marepwana, neTpo-
rpacmyecku BecbMa cxodHel. [MoaTomy npeacTasnAETCA, 4To neTporpaduyeckoe HadsaHue
NOPOAbl MOXHO AOMNONHWUTL FeHeTuueckum (Nupoknactuueckuit matepuan, tedipa, Tediponn,
TyhUT, BynKaHOTEppUreHHbIM MaTepuan v T.4.) NuLie Nocne KOMNI@KCHOrO UCCNeAOBaHUA.

Buiwe 66iN0 NOKa3aHO, YTO OTNOMEHWA, HAKAMNMBAOWMECA Y NOAHOXUWA 1 no nepucepuu
AeACTBYIOLWMX BYynKaHoB, 06pasyloTcA B OCHOBHOM 38 CYET NepeoTnOMXEHUA WU U3MenbyeHUA
cBeXel nupoknacTuku. Jlaxapel CHOCAT ee CO CKNOHOB BYNKAHOB WM Crpy»XMBalOT Y MOA-
HOMMWA U no nepudepun Gea BCAKOW copTUPOBKK. BpemMeHHbIMKM BOAOTOKAMM YacThL ee nepe-
oTnaraeTcA elle panee K nepwdepvd W OoTnaraeTcA B GnaronpuATHbIX YCNOBWAX B BUae
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o6LWMPHBIX KOHYCOB BbiHOCa. [pn 3ToM maTepuan ewe Gonee W3MeNbYaeTCA, OKaTbiBaeTCA
W COPTUPYETCA NO KPYMHOCTW U yAenbHOMy Becy. TakaA copTUPOBKA CUNBHO Pa3HOpPOAHOro
marepuana NpUBOAWUT K BECbMAa 3HAYUTENbHBIM U3MEHEHUAM O6LLEero MUHEPansHOro U XUMU-
yeckoro cocraea ocaaka. HauBonee cMnbHO OHU NPOABNEHBI Y OTNOMEHWIA NOAHOXMUIA U Nepu-
thepun IKCTPY3MBHO-IKCNNO3UBHLIX BYNKaHOB.

PbixnaA nupoknacTuka cCHOCUTCA npexae Beero. Mo cpaBHeHMIO C Held CKOpPOCTL pa3pyLue-
HUA 3ddy3vBHBIX U IKCTPY3MBHLIX NOpoA ropasao MeHswe. B ceAsv ¢ atum u GnarogapA
0BMNMI0 NMPOKNACTUYECKOTO MaTepuana NPOAYKTbI MX Ae3WHTer paunn 3K30oreHHbiMK Npo-
Leccamu UrpaloT HebonbLYK ponk B COCTaBe OTNOXEHWI NOAHOXWIA U Nepudepun AeiCTBYH-
wux synkaHos. OaHaKo B COCTaBe CaMoit MCXOAHOM NUPOKNAcTUKK OBLIYHO Hemano peayp-
reHTHOr0 MaTtepuana, KOTOPbli, KaK W MPOAYKTbl W3MenbyeHUA rpybbix OBEHWUNbHbIX ee
pasHocTeit, Bonblued 4acTblo HeoTnMYMM OT dparmeHTOB, 06Pa3yIOLMXCA NPU paspyLUeHUK
3athdy3aMBHBIX WM IKCTPY3UBHLIX nopoa. [Mo3TomMy nuMwe HeBONbLIAR YacTb OTNOXKEHWA,
06pa3yrowWancA NpUu MecTHOM MepeoTNOXKeHWU Tedpbl, Nerko ONpeAenAeTCA Kak Tedpouabl,
MpeoBnanalowyio YacTe OCAAKOB NyYlle Ha3biBaTb CUHXPOHHbIMW BYNKAHOTEPPUTEeHHbIMM,

BcneacteMe UMKNWYHOCTM BYNKaHUYECKOW JAeATENbHOCTM W BapuMauvid cocTaBa W3Beprae-
MOro MaTepuana BellecTBeHHbIW COCTAaB OTNOMEHWA NOAHOMMIA U Nepudepun AeRCTBYIOLWMX
BYNK&HOB TaK)e 3aKOHOMEPHO U3MEHRETCA.

OtnoxeHuAa nogHo»mit U nepudepun coceaHnx AENCTBYIOLMX U YXKe NOTYXLWNX BynKaHOB
nepecnavBalOTCA B pa3spe3ax, a X BYNKaHOKNACTMKA B pPAAE CNyYaeB B Pa3Hbix NPONOPUMAX
cMmewaHa. bnarogapa aToMy B BYNKaHWYeCKOM paiioHe Aae Ha HeBoNbLUOW NNOLWaAW NPUCyT-
CTBYIOT BecbMa pa3Hoob6pa3Hbie NO cCOCTaBy OThoXeHWA., [puMepoM ABNAKTCA OTNOMEHWA,
paseuTelie B npegenax Kniouesckoil rpynnel BynkaHoB u no ee nepudepuun. JlatepansbHo
OHWM COYETAKITCA C annBHUanbHLIMK U 03epHO-BonoTHBIMU oTnoxeHuAMKU LleHTpaneHoit Kam-
yaTckowv penpeccuu. (MocnegHue COCTOAT B OCHOBHOM U3 pa3Hoo6Gpa3Horo cMelaHHoro syn-
KaHOTeppuUreHHOro Martepuana U 3HaYMTeNnbHOM MPUMECH CBeXeil BYNKAaHOKNACTUKKU, CHOCK-
MOW C BYNKaHOB.

Mocne npexkpaleHA aKTUBHOW AEATENLHOCTM BYNKaHbl BbICTPo pa3pywatoTcA. [ov aTom
no mepe MX pacyneHeHWA U NPUBNMKEHMA K HEKOTOPOMY NPOdMA OTHOCUTENbHOrO PaBHO-
BeCvA TeMMNbl 3p03MN M OCAAKOHAKOMNNEeHWA NOCTeneHHO CHUXXaKTCA, BM&CTO naxapoBbix w»
NPOMBUANLHBLIX OTNOXEHMIA No nepudiepU BYNKaHOB U B NpUeralnwnx paioHax HayuHaeT
HaKannuMBaTLCA TUNWYHLIA TOPHBLIA W NOArOPHO-paBHMHHLIA anmoBuii. OAHOBPeMeHHO cocTas
ocagKa CTaHOBMTCA CYLUECTBEHHO WHbIM. [0 Mepe pacuneHeHWA ByNnKaHa OH CTaHOBMTCA BCe
6onee cMelaHHbIin. HapRay co cBeXMM maTepuanom NOABNRKTCA OBNOMKMW W3MeHeHHbIX
NOPOA, CNaralwwWwmMX BHYTPEHHME 4acTM BynKaHuYecKUX maccueoB, HapAay c nepeotnoeH-
HbIM MUPOKMACTUYECKUM Marepuanom sce 6onee CYLECTBEHHYIO POMb HAaYMHaKT WMrpaTs
NPOAYKTbl Ae3auHTerpaumn 3cdy3nBHbIX U 3KCTPY3MBHbIX NOPOA (ecnu OHWM WMelOTCA B
o6nactu nuTaHuA) . CamMu OocaakuK CTAHOBATCA Nyylle COPTUPOBaHHbIMKU, 8 06NOMKKU — nyuylue
OKaTaHHbIMKM. B GnaronpuATHLIX YCNOBUMAX BYNKaH MOXeT pa3pyLluMTbCA MONTW MONHOCTLIO,

WayueHne yeTBepTUYHbIX OTnoXeHur LleHTpanbHoW KamuaTckoi penpeccuu nokasano,
4YTO OHM B OCHOBHOM COCTOART U3 CMELUAHHOrO BYNKaHOTeppureHHoro Matepuana, obpaso-
BAHHOro MNpWM paspyweHMn pa3HoobpasHbiX YETBEPTU4HLIX BYNKaHOB v 6Gonee apeBHUX
BYNKAHOTEHHbIX M BYNKAHOreHHO-0CagouHbIX nopod. Iuwe B paiioHax, npunerawWwmMx kK
Knioyeeckoii rpynne BynkaHos 1 Bynkauy lusenyy, WMpOKO pasBuTbl TOALWM CUHXPOHHbIX
BYNKaAHOTEPPUTeHHbIX HAKOMNeHUA. TK AaHHble NOKa3biBalT, YTO, ECNKM B BYNKaHWYECKUX
xpe6Tax U y UX NOAHOXMIA NpeoBnafaloT TONWMK BYNKAHOMeHHbLIX U CMHXPOHHBLIX BynKaHo-
TEPPUreHHLIX NOPOA, TO B NpuneXawmx AenpeccwAx W npornbax He MeHee BaXkHYWO pONb
WUrpalT CMeLLaHHbIe ByNKaHOoTeppureHHeie nopoas! u TydduTsl.

OTtciopa cneayeT, 4TO TONLKO COYETaHWE MWHepanoro-neTporpauyecKMx M NUTONOro-
thaumanbHbIX UcCNefoBaHUA AaeT BO3MOKHOCTb BbIACHWUTL COCTaB U NpoUCXoxaeHWe o6Gnomovu-
HOro MaTepuana, naneoreorpacu4ecKre U NaneoBynKaHWYecKue YCMOBHUA M OCHOBHbIE YepPThi
hopMUMPOBaHWA BYNKaHOreHHO-0CaA0UHbIX TONLY,



FMABA WECTARA

OCOBEHHOCTW CTPOEHWA NMMMOLEHOBbLIX KOHTUHEHTANNbHBIX
BYNKAHOMEHHO-OCAAOYHbLIX TONW APMEHUK

B npeabiaywmMx rnaBax Mbl PacCMOTPENM OCHOBHbIE Y4epThl CTPOEHWA, aumnansHo-reHe-
TUYECKOro v BewecTBeHHOro cocraga OTﬂO)KeHVII;I'l, pasBuThIX B pﬂﬁOHEX COBpPEeMEHHOro Bynka-
Hu3ma Ha Kamyarke. OcoBeHHOCTb METOAMYECKOrO NOAX0Aa NPKU UX M3YYeHUK 3aKnovanach B
TOM, YTO, UMeA BO3MOXHOCTb HabBnoaaTe HenocpeacTBeHHO MHOrMe cOBpPEMEHHble nNpo-
Leccbl, Mbi CTPEMUWUCHL BbIACHWTL XapaKTepHble 0coBeHHOCTW TeKCTyp, CTPOEHMA U cocTaBa
(hOPMUPYIOLMXCA OTNOXeHWA. [pn n3yyeHUW >ke ApPeBHUX BYNKAHOreHHO-0CAA0YHbIX KO-
MNAEeKCoB Lenk U MeTOAMKAE UCCNeAOBaHU OKa3biBaeTCA CYLLECTBEHHO MHON. 3/eck, UCXOAR
M3 AeTanbHOro M3yueHWA OTNOXEHWH M YYUTbIBAA faHHbIE MO COBPeMeHHbIM 0CaaKaMm, HYXHO
BbIACHWUTH YCNOBMA 0CAAKOHAKONNEHWA.

B ofnacTAx ApeBHero BYynNKaHW3Ma LUWPOKO Pa3BuThi MOLWHble nonvdaunansHele Bynka-
HOreHHO-0cafoy4Hble TONWW. HekoTopkle MccneaoBaTenu Has3biBalwT WX BYNKaHOreHHbIMW MO-
naccamu [Potman, 1963; lWaHuep, Kpaesaa, 1980; wu ap.l.Mpumepamu ABNAIOTCA Ye-
TBepTUYHbIe oTnoxeHuA Kamuarku [Menexecues, 1980; u ap.], nnvMoueHOBble OTNOXKEHUA B
CpeavnHom 4 Boctounom xpeGrax Kamuwatkwm [Potman, 1960, 1963; Wanuep, Kpaesan,
1980] , kaitHo3oickme Tonwm 3anapa CWA [Anderson,1933; Curtis, 1954; Fisher, 1960;
Parsons, 1960; Lydon, 1968; Walton, 1979], 06pa3oBaHnWA AeBOHCKOro BYNKaHM4eCKOro
noAca KasaxcraHa [Ma3aposuu, 1973] u ap. MNpuseaeHHble B 3TUX paboTax AaHHble NOKa3bl-
BAKOT, YTO AONA B TAKMX KOMMNEKcax BYNKaHOreHHO-0Caf0Y4HbIX MOPOA, MX CTPOEHUe U Be-
LWeCTBEHHbIW COCTaB B NepBYyIo 0Yepeab ONPeAenATCA XapakTepoM BynKaHu3ma. lNpu cywect-
BEHHO 3KCMNNO3MBHOM BYNKaHW3Me OHW pacnpocTpaHeHbl OYeHb LMPOKO W CNarawT MOWHbIe
Tonuwm. HaoBopoT, npv 3 y3MBHOM BYNKaHW3Me OHM He UrpalT 3aMeTHON CaMOCTOATENbLHON
PONW U HEPeAKO NPUCYTCTBYIOT B NOAYMHEHHOM 06beMe Mo CPaBHEHMIO C TePPUTeHHbIMKU,BYN-
KaHOTeppUreHHsIMK, OpraHoreHHsbIMU, NGO XeMOreHHsIMW 06pasoBaHUAMM.

B kayecTBe nNpWMEPOB HaMu M3yueHbl (C Y4eTOM AaHHbIX NpeAwecTBYLWMUX asToOpos)
C WCMonb3osaHWemM MeTOA0B NUTONOro-haunanbHoro U UMKNWMYECKOro aHanu3os HekoTopble
KalHO30WCKWe BYNKaHOreHHO-0CafouHble Tonuu ApmeHud. M3yvanuce Genecosarar cBuTa
(capmat) u Boxuabepackan Tonwa (HWXHWIA-CpeaHWW nNauoleH), pa3suTble B eramckom
Haropbe, U CUCMAHCKaA, FOPUCCKaA M WLIXaHCApCcKaA cBuThl (BepxHui nnvoueH) — B Cu-
HIOKCKOM Haropse. [InA uenei Hawew pabGoTel yaoBHee paccMOTpeTh 3TW TOMWM He B CTpa-
Turpacduyeckord nOCNeAOBaTeNbHOCTM, @ NO Mepe WX yAaneHWA OT UEeHTPa M3BEepXKeHUH K
nepudepuun. Bee 3TM OTNOXeHWA WHTepecHbl ANA HAac elle W NOTOMY, YTO OHW HaKannuBanuch
B [QOCTAaTOYHO 3acylwnuBOW apugHou, nubo cemMuapuaHoOM KnumaTtuveckon obcraHoBke.

CTPOEHME OTNOXEHWA NOAHOXWUA BYNTKAHUMECKOIO XPEETA
(BOXYABEPACKAR TONWA)

Boxuabepackan Tonua wvpoxko pgcnpoctpadeda Ha LledTpansHo-ApPMAHCKOM Haropee w
HauBonee nonHo oBHaeHa Ha [eramckom Haropbe. Ctparurpacua v neTporpacua OTNOXe-
HUW 3TOro paioHa paccMaTpuBaeTcA Bo MHorux pabotax [MaddeHronsy, 1959; AcnaHAH
1958; labpuenan, 1947, 1964 a, 6, 1970; Aymutpawko, BaneAH, 1952; MunaHoBckuiA,
1952, 1957: BansAH, 1962, 1969; WcaakaHn, 1956; Apaman, 1961; Octpoymoea, 1962,
1967, 1970; ApaymaHaH u ap., 1970; AxonAax, 1963; WupuHax, 1975; KapanetaH, 1976;
AcnaHaH u ap., 1978; u ap.]. B HacTOAWee BpeMA BONbLMHCTBO WMcceaOBaTenei Ha ocHoO-
BaHUKM HaxonoK cayHel M YCnoBWW 3aneraHuMA Box4abepAcKyl TOMWY OTHOCAT K HUXKHeMy
¥ CpeAHeMY NNUOUEHY.

Haubonee petansHO Hamu 6bINO M3YYEHO CTPOEHWEe BOX4abepACKOW TONWM B Oro-3ananHomn
yacTu HaropeA, Ha BoxuvaGepackom xpebTe u B GacceitHax pek A3at u Beau, rae oHa xopowo
obHaxkeHa (puc. 27) . OcHOBHble pa3pe3bi NOKa3aHel Ha puc. 28. [leTanbHblii NnUTONOro-tha-
UManbHbIW aHanu3, cPaBHEHKE C 0CaAKAMKU COBPEMEHHbLIX BYNKAHMYECKUX PaWOHOB NO3BONUAK
BLIACHUTL MPOUCXOXAEHWE OCHOBHBIX TUNOB OTNOXeHWi. MpocnexuBaHue WX Ha nnowiagm,
U3ydyeHne LUMKINWYHOCTM CTPOEHMA TONWM W MuHepanoro-netporpaduyecKue WcCneaoBaHWA
A2OT BO3MOXKHOCTb COMOCTaBUTb paspesbl W BbIACHWTL CTPaTUrpacduyeckKylo nocneaosa-
TeNbHOCTb OTNOMXEHWHA .
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Pue, 27. CxemMaTHHecKan reonornyeckan
Kapra oro-zanagHon vacm eramckoro
naropsA (coctaBnewa € ucnons3osaHu-
em aaHHbix K.H. Nadderronsua [1959],
A.T. AcnatAxa ¢ coastopamu [1978]

1 — uwetBepmuHble OGasaneToBbIE,
aHpeawTo-GasansToBbIE naBel; 2, 3 —
BepxHMid nnwoueH: 2 — BaszanbToBble,
aHAeMTOBLIE, TPaXuaHAemMTOBbLIE na-
Bbl; 3 — nWMNapuWToBbLlE, NEPAUTOBLIE
naeel M 3KCTpy3auu (a) , arnomeparo-
sble noToku (6); HWIKHMA—CpeaHui
nmvouen (Boxuabepackan Tonwa): 4 —
BEPXHAAR NOATONWA aHaevnToBbLIE
axkcTpyawu (a) , nasoesble noToku, arno-
MepaToBble U Nem3aosbie Tydel, KOHIMO-
MEPaThl, BAaNyHHAKW, raneyHWKu, nec-
Kk (6); 5—=7 — wmMxHRA noATONWa:
5 — GasansToBbie, aHAG3MTOBLIE NaBbl,
neeobpexym, 6 — aHaeToBble, AAUM-
TOBLIE Naebl, Nasobpekuwu, arnomepa-
TOBLIE U NEM30BLIE TYthsl, 7 — aHAEM-
TOBbBIE ErNOMEPaTOBbLIE W NEemM30BbIE
Tyhei, pexe BasansToBbIE W aHAEM-
Tosble nassl; 8 — GasanbToBble, aHae
aro-GasaneToSsie nasel (g), naxapo-
Bble GpeKuyun, BanyHHbie W ranevHbie
KOHIMOMEPaThl, rPaBenuThl, NecHaHu-
i (6); — capmar, BenecosaTan
CBUTE: NECYaHMKKW, ranevyHuKw, BanyH-

HWAKW, Muue; 70 — onurouexd—cpes-
HUIA muoueH; 17 — poonuroueHossie
oTnoxeHnn; 12 — wWnakoBbie KOHY-
cwi; 13 — npeoBnajawwme Hanpas-
neHwA TevenwA nas; 14 — OCHOBHbIE
pazpeas!

Puc. 28. OcHoBHbie pa3spedbl HWKHERA
noATonwu soxyabepackon Tonwm

1 — 6GazansToBbLIE NasBbi; 2 — awae-
MTOBbLIE, ABUMTOBBIE naBki, Nasobpex-
yan: 3, 4 — 1ydel: 3 — arnomeparoesie,
4 — nem3ossie; 5 — HeCnNoOMUCTbIE W He-
COpPTUPOBAHHbIE OTNOMEHWA NAxX8pOs;
6 — KOHrnoMepaThi; 7 — NECYBHWKM;
8 — necku, anesputel. PUMcKUMK und-
PamMM NOKA38HEI MErBUMKII b}
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Ta6ma XXIV




B cocTtaBe BOox4abepAcKOi TONWM BbiAEneHbl ABe MOATONWM, pa3feneHHble rnyBokum
pa3MeiBOM. B HuKHEA NOATONWE BLIAENAKOTCA TPWU MerauMiKna, oTpaxawlwmx nocneposa-
TeNnbHYI0 CMeHY XapakTepa BynKaHW3Ma Ha gaHHoW Tepputopud. Kpome TOro, B HUX Bbie-
nAetcA pAa uuknoe | u |l nopAakoB. OaHaKo OHWM pa3BuTel NOKaNLHO, Aanexko He npocne-
WUBAKOTCA U AAKOT NULWbL oﬁluee npeacTasneHue 0 xapakrtepe UMKNUMYHOCTH HU3KKUX NOPAAKOB.
Kaxabi MerauMKn HauHaeTcA naykamu 6azanbTOBLIX NAB U 3aBepLUaeTCA MOLHBIMK NayKa-
M4 aHAe3MTOBRIX TydOB 1 NPOAYKTOB MX nepemMbisa. PacnpeaeneHune 0 TNOXEHWA Meraumknos
Ha NNowaam NoKasaHo Ha cepun naneoreorpadudecknx cxem (puc. 29) .

B mHorouucneHHbix pa3pesax B Boxuabepackom xpebTe MOXHO BUAETb, YTO B LENOM TON-
Uia | COrnacHo 3aneraeT Ha OTNOXeHWAX GenecoBaToW CBUTLI. B paioHax, He OYeHb YaAaneNHbIX
ot Neramckoro HaropbA, paspe3 Box4yabepACcKoi TONWM HaYMHaeTCA A0NepUTOBbIMK BasanbTa-
mu. [lBa noToka Takux 6GasanbToB 06Wweid MOWHOCTLI0 6—8 M BCKPLIBAWOTCA B Tanseere
pywA B 1—-15 kM Kk toro-Boctoky o7 c.3oBK. OHW 3aneraloT Ha rnuHax, necyaHukax Ge-
necoBatol cBuTbl. HenocpeAcTBeHHO NOA NaBamu OHWM 0BOXOKEHbI U UMEKT KpacHo-6ypbin
uBeT. Ha naax 3aneraloT cepble NecYaHWKW, KOHrnomMepato-6pexynMn Box4yabepacKon TONWM.
K 3anapy nayka aoneputoBbix 6a3anbToB, NO-BUAMMOMY, BbIKNMHWBAETCA, U BYNKaHOreHHO-
0Cafo4Hble NOPOALl BOX4abepaCKOi TONWM COrnacHo, ¢ NocTeneHHbIM NepexoaoM, a MecTammu
Cc HeGONbWKUM pasMbIBOM W fa)<e YrnoBbIM HecornacMem 3aneraloY Ha TeppureHHbIX OTNO-
»eHuAX BenecosaTon CBUTHI.

Bonee Monogble OTNOXEHWA NEPBOro W NOCAEAYOWMX MAKPOUMKNOB BCKPbIBAOTCA B
Gonee nonHOM pa3pe3e y MoHacTelpA [erapa. B ocHoBaHuu paspesa 3jeck 3anerawr gese
Nayku OTNOMEHWA BEPXHEA 4acTh HUXKHErD MerauuKna, NPUCNoHeHHble K ApeBHeMy AONAWMOo-
ueHosoMmy penseddy (puc. 28) . HuKHAR npeacTagneqa vyepeAylOWWMUCA COAMK W NWH3aMK
WenToBaTo-CepeiX Ccnabo COPTUPOBAHHBLIX BanyHHbIX W raneyHbiX KOHIMOMEPAaTOB, rpasenu-
TOB, MecYaHMKOB, ABNAKWMXCA OTNOMEeHWAMM BpemMeHHbIX BOAOTOKOB, W NavykKa-
M HECTOWMCTHIX W HECOPTMPOBAHHBIX KOHIMOMEpaTos, NO BCEM MPU3HAKaM ABAAKWMXCA
TUNUYHBIMKA OTNOXeHWAMU naxaposB. B o6nomoyHOM mMaTepuane NPUCYTCTBYIOT hparmMeHTbi
becusetHbix (50—60%) u xopruHesbix (40—50%) crexnoB8aThiX MNArMOKNAa3’oBbIX aHAE-
34TOB, AAUWTOB, NNOTHLIX W NEM30BWAHLIX. Menko3epHUCTLIA 3aNONHWTENb COCTOMT W3
obnomkos Tex xe nopoa (70—75%) , kucnsbix u cpeaHux nnarnoxknasos (25—30%) u peaxmnx
3eped (okono 1%) nupoxceHoB, poroBoit o6MaHKu, pexxe 6uoTmTa. MowHoCTe Nayku 30 M.

Beiwe 3aneraeT nayka, COCTOAWLAA U3 NepecnansainwmxcA MowHeix (go 20—25 m) ropwm-
30HTOB HECNOUCThIX enTo-CepbiX arnoMepaToBbixX TYHOB, ABNAIOWMXCA OTNOXKEHUAMM MK po-
KNacTUYECKUX NOTOKOB, M CNOEB M NWH3 FPaBUAHO-TANEYHbIX KOHTNIOMEpaTOB NecYaHuWKOB,
ABNAOWMXCA OTNOXEHUAMU BPeMeHHbIX BOAOTOKOB. OBNOMOYHBIA. MaTepuan COCTOWT U3
hparMeHTOB CBeTNbIX, B PasHOW CTeNeHW PacKpuCTaniM3oBaHHbIX M CTEKNOBaTbix Nem3o-
BUAHbLIX AaumToB. Cpeau BKpanneHHukos (20—30%) B HUX BCTPEYAOTCA KMUCNbIE W CPeaHWe
nnarnoknasel (20—25%) , Guotur (okono 1—2%), poroeas obmanka (oxono 1%), pombu-
yeckuit nupokceH (oxkono 1%), peakue pyaHsle MuHepansl. Menkve dpakuuu COCTORT U3
06N0OMKOB 3TUX XXe NopoA ¥ MuHepanos. MowHocTe nayky 80—100 m. K coxaneHuio, aHano-
rv aTUX NaYeK B APYrvMX paspesax He BCKPLIBAIOTCA.

CyaR no reHeTMYeCKOMY W MWHEpanoro-neTporpaduyeckoMy COCTaBY OTNOMXEHWW OHW
HaKannueanucs y NOAHOXKWIA PacTyLWero 0AHOro (MnuHecKonsKUx) aHAE3NTO-4aUMTOBOrO, @ B
AanbHeWleM AAUMTOBOrO BbLICOKO3KCNNO3MBHOro crpatosynkaHa. CyaAa no netporpadm-
4yecKMM O0COBEeHHOCTAM W3BepraeMbii mMarepuan Obin AOCTAaTONHO BA3SKMM, W IKCNNO3MB-
HaA [eATeNbHOCTH CONPOBOXAANAck, BO3MOXHO, OBpa3osaHMeM 3IKCTPY3ud W rnbiGoBbix
NaBOBbIX NOTOKOB.

Jta Tonwa pacceveHa Bpe3amu rnybuHon ao 30—40 M, BbINOAHEHHLIMM BanyHHBIMA M
raneyHsiMM KOHFNOMeparamu, rpasenuTamu, necyYaHuxkamu obuieir mowmHocTeo go 20 M.
Coctag o6nomouHoro marepuana 6AM30K K cocTasy noactunawowmx nopoa. CyuwecteosaHue
3TMX Bpe30B ceBuaeTenbcTByeT 06 ocnabneHun, nubo nake nepepbiBe BYNKaHW4YECKOW AeR-
TeNLHOCTH B KOHUE NepBoro mMerayvwkna.

Beiwe B 3TOM Xe paspese,y MOHacTbIpA Merapa, 3anerawT OTNOXeHWA BTOPOro Merayukna.
B Hem BblaenreTcA 4eTsipe nauyku. B ocHoBaHuu ero 3aneraiotr AoneputoBeie 6asansrel. Ha
neeom BopTy yuiensA OHKU NpeAcCTaBneHsl OAHUM NOTOKOM MOHONWTHOrO BasanbTa co ctonbua-
Ton otaensHocTeio (10—20 m) u nasobpexumAamu (ao 20 m) . Ha npasom ero GopTy Bbige-
NAKTCA TpY noToka o6uwen mowHocTeo 40 40 M. 3Ty noTokK 6a3ansTOB NPOCNEXUBATCA Ha
HOr U BCKPbLIBAOTCA B OCHOBaHWKM paspe3os Box4vabepackoi Tonuwwm B GopTax AONWH NpaBbix
npuTOKOB p. A3aT (Hanpumep, Y pa3BanuH c. Kanagubu) . Hanuuve ux cBuAETENLCTBYET O TOM,
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YTO HOBAER BCNbIWKA BYNKaHUYeCKOW aK TMBHOCTK, TAK K€ KaK ¥ Npeablayuan, Hayanack u3nu-
AHUAMU XUAKKMX 6a3ansTOBbIX Nas.

Ha 3Tux naBax 3anerawT nNepecnavsaloWMech NUMH30BUAHOCNONCTbIE KOHIrNOMepaTbl, He-
cnoucTele KOHrnomeparo-6pexunn (OTNOXKeHMA naxapoe W BPEMeHHbIX BOAOTOKOB). B
HAX MPUCYTCTBYIOT OBNOMKM NNOTHBIX M NEM30BUAHBLIX GecuBeTHeIx U Bypeix Creknosa-
TbIX NNarMOKNasoBbIX aHAe3uToB, AaunTos. BxkpannedHukn (10—30%) : nnarvokna3ssi, pegKue
nupoKceHsl, poroeaA obmaHka, marHeTuT. MowHocte naykn 10—15 m. MogobHeil cocTas
06noOMOYHOrO MaTepuana CBUAETENbCTBYET O TOM, YTO 3TK ocaaku o6pazosanuce B OCHOBHOM
3a cYeT NepeoTNOXKEHNA NUPOKNACTUKIN aHAR3UTOBLIX 3(hhy3MBHO- M, BO3MOXKHO, IKCTPY3MBHO-
3KCNNO3NBHLIX BYNKaHoB. B Bepxosse p. A3aT UM COOTBETCTBYHOT MMEIOLUMECA B OCHOBaHMM
pa3spe3a OTNOXeHUA pacKaneHHsIX NaguH MoLWHoCTeo Ao 100 m.

Boiwe 3aneraeT MOWHaA NayKa HECNOUCTBIX TeMHO-Bypeix cnabocnexklunXcA naBobpeKyuni
CO CAIOMHbIM MATHUCTLIM, THE3Q0BbLIM pacnpegeneﬂuem OﬁﬂOMKOB pasHoro ugera, nMoTHOCTA,
cocraBa. [peobnanaloT 0BNOMKU NMPOKCEHOBLIX aHAE3UTOB; B OCHOBaHUKW NaykKu Npucy TCTRY-
10T o6nomMku aauwTos. MolwHocTs ee B paspe3e Bo3pactaeT K tory oT 15—20 po 80—100 m.
Ota naYka WWPOKO pacnpocTpaHeHa B HOro-3anaaHoi 4actv paioHa (cm. puc. 27) . 3pecs,
B OKPeCcTHOCTAX pasganuH ¢. Kanagubu, ona gocturaetr mowHoctv 200—300 m. Mo reHesncy
3TO TUMNWUYHbIE cnaﬁo cneKiwmecA OTNOMEeHWA FMMraHTCKU X HanpasneHthx B3pbLIBOB. CV.D.H no
cocTtasy 06noMoO4YHOro matepuana 3TUMKU B3pbiBamu BbinK YHUYTOXEHLI paHee o6pazosaBLum-
eCcA aHae3uToBble 3dhy3MBHO-3KCNNO3WBHbIE BYnKaHbl. LleHTp W3BepxeHWW pacnonaranca,
No-BMAMMOMY, B HXHOW 4acTu BYNKAHWYECKOTO HaropbA. B panbHeiwem Npoucxoanni ws-
BepEHUA NUPOKnacTuyeckux notokos. O6 aToM cBuaeTenbCTBYET Nayka Benbix Nem30BbIX
Ty(OoB, NPOCNEXMBAK LM XCA Beille B pa3pese y MOHacTeipA Merapa. B Hux npeo6nanaet nemsa,
BUTPO-KPUCTaNNoOKNacTMKa NMpoKCeH-poroso0bMaHKOBLIX aHAE3UTOB C NPUMeCh0 06NOMKORB
KUCNbIX BUOTUTCOAEPKAWM X NOpPOA B OCHOBaHMKM nayku. Ha Tydax mectamu BCTpeyaroTcA
NWH3bI NepeoTNoXeHHOR Nem3bl. MowHOCTs . oTNOXeHuh 25—30 m.

TpeTunit Meraunkn BHOBb HawHaeTcA 06pa3oBaHneM 3agdy3MBHO-IKCNNOINBHLIX BYNKaHOB
aHpe3nTo-6asansToBOro, 6GaszansToBOro, aHae3auToeoro cocrasa. B sepxoBbAX p. Azar, B
paiioHax, NpUNerallmMx K UEHTPaM W3BEpXKeHWIA, UM COOTBETCTBYET MolWHaA Tonwa (mo
200—300 ™) nepecnavBaloupmxcA nae M arnomMepatoseix Tydos. B pa3pese y MoHacTeipA
lerapa vM COOTBETCTBYHOT NepecnavBalouyecA HEeCNOWCTble W HECOPTUPOBaHHbie Tpyb6bie
KOHrnomepaTel (OTNOXKeHWA nNaxapos), KOTOPble COCTOAT W3 OBNOMKOB NNarMOKNasoBbix
ange3uTo-6asansToB, aHaesuTos. Mopoaa copepuT BKpanneHHUKW nnarmoknasa (20—35%) ,
nupokceHoB (1—3%) , peakue 3epHa poroeoi oBmaHKku, marHeTUTa u umeeT Bypyio, KOpuyHe-
‘BYH) OCHOBHYH MacCy C MWUKPONWTOBOW CTpPYyKTypow. Ha neeom 6opTy yulensA B cpeaHei
Y4acTM Nauku MpucyTCTBYeT NoTOoK 6Gasaneta co cronbuyatoi oTaensHocTb. MowHOCTe na-
uku 20-50 m.

Beiwe 3anerawoT nepecnaveBawuvecA BanyHHO-rane4YHbie KOHrnomepartbl, KOHrNomMeparo-
6peKk4nn, rpaBuAHKMKK, necyaHukn (1,5—3 M) u WenTo-cepbie HEACHOCNOWUCThIE NeCYaHUKM
(or 0,5 ao 1 M) . MowHocTs unkna 2—3 m, FanbKy, BanyHsl 0KaTaHsl, NnonyokaraHs:. Mopoaa
npeacTasneHa B OCHOBHOM (hparMeHTamMu aHfe3uwTo-6a3anbToB, NUPOKCEHOBLIX, PeXe NUpo-
KCEH-pOroBoo6MaHKOBbLIX aHae3suTos, aHgesuTo-gauuTos, 6Ga3zanbToB. COOTHOWEHMA 3TUX
KOMMNOHEHTOB no pa3pe3y konebnortcA. [InA Bcex NOPOA XapaKkTepHO HW3KOe, YMepeHHoe
KonuyecTteo BKpannenHnkos (5—20, pexxe ao 30%) , ceoicTeeHHOE 3hby3uBHEIM Nopogam
paioHa. OcHOBHaA macca NNOTHaA, yMepeHHO NOPUCTaA, UMeeT MU KPONUTOBYIO, MManonunuTo-
BYW CTPYKTYPY, KOPUMYHEBbLIA UBeT. Bce 3T AaHHble NOKa3bIBaOT, YTO OTNOXEHWA NpeacTa-
BARKT CoBOI anmoBuil BPeMeHHbIX BOAOTOKOB, HAKarnn1easWWACR CUHXPOHHO ¢ Tonulei
3ththy3MBHO-3KCNNO3UBHbIX 06pasoBaHuii. MowHocTe nayku 70—80 m.

Paspes HWKHel noaTon M Box4yabepACcKoii TON WM 3aBepLUABTCA Na4yKoN TEPPUreHHbIX OTHo-
MEHWUA — TUMNUYHBIM FOPHbLIM anniBUem, HaKanIMBaBLLMMCA Y)Ke NOCNe NpeKpaweHnna Bynka-
HUYECKOW AeATENbLHOCTU B paioHe. B paspeze nepecnavearTcA PYCNOBLIE PbIXNbIE BaNyHHU-
KW, FaneyHnKu, rpaBMiHUKKN C DEAKMMU NPOCNOAMWU W NUH3aMW HEACHOCNOUCTLIX XENnTo-ce-
pPbiX NNOTHbIX NecyaHukoe (0,2—0,5 M) (noiimenHHsId annoswid) .Manbku,BanyHsl XOpoLWO OKa-
TaHbl. OTNOMXEHUA NO cocTaBy cMellaHHble. Mpucy TeTBYT hparMeHTbl aHae3MTo-6a3anLToBbIX,
BGasanbToBbIX, aHAe3MToBbix nae (20—80%) u nepemeHHoe KONUYECTBO (hpar MEHTOB APEBHU X
NOPOA: NeCYaHW KOB, MMWHUCTLIX, KPEMHUCTbIX cnadues, meprenei. Mowwocte 1530 m.

BepxHAA nogToniuia Box4abepACKOR TONWMW pacnpocTpaHeHa He Tak WKPOKO, Kak HUXHARA.
Ona obHaxaeTca ceBepHee cen loxT, erapa w npocnexwmBaeTcA OT HUX K CeBepo-3anagy, K
c. 30BK, @ TaKe BCKPLIBAETCA B PAAE AONUH NPaBbiX NPUTOKOB p. Azat, B 5—10 km oxkHee
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moHacTeipA lNerapa. OCHOBHYIO ee 4acTb CnarawT OTNOMEHWA arnoMepaToBbiX W MNEM30BbIX
NMMPOKNacTU4eCKnXx NOTOKOB HanpasneHme B3pPbIBOB TUNWUYHOTIO aHAE3NTOBOMO 3KCTPY3WBHO-
3IKCNN03MBHOIO BynkaHa. OHu 06pasyloT No cywecTey oauH KpynHeid merauvkn. Mpu atom
B ero HukHel 4acTu npeobnanawT BynKaHoreHHsle HAKONNEHWA, @ B BEPXHEN — BYNKaHoreH-
HO-0Cafl04Hble. 3aBEPLUAETCA e Meraumkn 4acTo CMEeLaHHbIMKU U TEPPUIreHHbIMKU OTNOXeHW-
amu. Tak, 8 paspe3e K cesepO-3anagy ot c. [erapa oTnoxeHuA 3aneralwT ¢ rnyboxKum pasmei-
BOM Ha NOPOAAX HWXHEW NOATONWM W NPeACTaBNeHbl TPEMA NaYKamu.

1. HUXHAR nayka B OCHOBaAHWW CNOXEHa NepecnavsarWMMWUCA CNOAMKU CBETNO-CEPbIX,
ronyBoBaTo-CepbiX HECAOUCTbIX W HECOPTUMPOBaHHLIX arnoMepaToBbiX TY(OB (MOLUHOCTLIO
no 2—6 m), npeactaeneHHbix o6noMkamMu Poroeoo6mMaHKOBO-NMPOKCEHOBbIX, NUPOKCEH-
porosoobmMaHKosbIX aHae3uToB. OHWM ABNAKTCA TUNWYHBLIMK OTNOXEHWAMW arNnoMepaToBbix
NUPpOKNacTU4eCKUX NOTOKOB. Me»my HAMKU BCTpPe4YardoTCA Cnouv “ NWH3bI BanyHHO-raneyHblx
KOHrIOMepaTos, rpasenuTos, rpaBuA M NecKos, NPeACTaBNAKLWLM X COOOW NPOAY KTkl NepeoTno-
EeHWA 3TON NUPOKNAcTUKK BpeMeHHbIMKM BoaoToOKamu. OBwan mowHocTe gocturaet 150 m.
Boiwe 3aneraeT MapKupylLwWMh ropu3oHT YNNOTHEHHbIX Benbix NeM30B0-NennoBbiX OThOXKe-
HWIA NUPOKNAcTUYECKOro MOTOKa, NPOCNEXWBAWLWMWCA ganee Ha ceBepo-3anaa, Ao c. 30BK.
Ero mowHocte 25—30 M. 3aBepliaeTcA HUXKHAA Nayka MWUKPOACNEPUTOBLIMU ONMBWH-NK-
poKceHoBbIMW Ba3zanbTamn. B BOCTOYHOW 4acTu paspesa OHW BbINONHAKT Bpe3, U 3[4eCb Bbl-
LAEenAETCA LWeCcTs NOTOKOB BONHUCThIX nae o6Lleld MOwHOCTbO A0 25 M. B 3anagHOM uactu
pa3pe3a NpoCNeXXMBAeTCA NULL 0AWH NOTOK (45 M) .

2. BropaR nauyka npeacTasneHa nWwb NPOAYKTaMKU MepeoTNOXeHWA BYNKaHOKNACTUKM.
HabnioaalTCA nepecnavwBaloWMech CMoOW W NIMH3bI HECOPTUPOBaHHbLIX NaxapoBbliX OTNOXeHWUHA,
BanyHHUKK, ranedHku, necku, cnabo cueMeHTUpoBaHHble Mec4aHuKun, anesponuTel. Mare-
pvan npeactasneH 06noMKamMu cepbix, CBETNO-CePbIX NWPOKCEH-pOroBoobMaHKOBbIX, po-
roBOO6GMaHKORBLIX XOPOLWO PacKpPUCTANNU30BaHHLIX aHAE3UTOB, CXOAHbLIX C 06GNOMOYHBLIM
MaTepranom 13 HkHeir nauku. O6Wwan MoLWHOCTL oTNOXeHWA 90—95 M.,

3. 3asepwaloT pa3pe3 NepecnauBalowy ecA XenTo-Cepble raneyHuKun, rpaBuitHUKK, Cynecu.
BanyHbl, ranbku XxOpoLwO OKartaHbl. COCTaB WX CMElaHHbIW: NPUCYTCTBYHOT dhparMeHTbl
aHAe3nTOBbIX, aHAe3uTo-6a3anbToBbIX NaB, a Tak)ke 06NOMKMW ApeBHWX NaneoreHoBbIX NOPOA:
rMUMHUCTBIX, KPEMHUCTBIX CrnaHues, necyaHukos, mepreneid. MowHocTe 15—20 m. 3Tm oTno-
YKEHWA HaKannueanuck, NO-BMAMMOMY, yKe Nocne NpexpaleHuA BYNKaHWYeCKon aeATensHo-
CTW B paiioHe.

CyMMmapHaA MOLWHOCTL OTNOXeHWW BepxHeW MOATONWM B 3TOM pa3pese aocturaer 280—
300 M. AHanoru4Hblit paspe3 HabnAAETCA B KaHbOHe NpaBoro nNpuToka p. Asar 8 5 kM K
tory ot moHacTbipA Merapa. OTnuuve 3akni0YaeTcA B MeHbLLEeH MOWHOCTK oTnoxkeHKi (110 m)
M B TOM, YTO HWXXHAA NayKa NpeACTaBNeHa TONWEA TUNWYHLIX OTNOXeHWA HanpasBneHHOro
B3pbiBa MowHoCTO A0 40—50 M. MowHocTb BTOpOK 1 TpeTbed nayku 50—60 u 4—5 m co-
OTBETCTBEHHO.

Ot c. MNerapa K 3anagy MOWHOCTb BepxHeld NoATonwm 6eicTpo yMeHblaetcA o 10—20 m.
Y c. Boxuabeppg oHa cnoeHa Naykon (15 m) raneyHuKos ¥ BanyHHUKOB C BKKOYEHWEM rnblb
8o 1 M B nonepeyHuKe.

B soaopa3pnenbHOW vacTu Meramckoro HaropbA paspe3 Box4yabepackod Tonwm 3asepuua-
eTCA KucneiMn Mopoaamin (Bynkadel CnuTakcap v gp.), 06pa3’oBaslMMKCA, BEPOATHO,
B 3aKNIOYMTENbHbIE 3Tanbl ee POPMUPOBaHKA.

CTPOEHUE OTNOXEHWA NEPUPEPUMN BYNKAHUYECKOI O XPEETA

Bbiwe, Ha npuMepe OTNOXEHWA BOX4YabepACKOW TONLWM, PacCNpPoOCTPaHeHHbIX B OKPECTHOCTAX
c.lerapa, moHacTelpA lerapa v Aanee K KOro-BOCTOKY, NOKAa3aHO CTPOEHUE OTNOXEHWN,
HaKannueBaBlWWXCA B obBnacTu NOAHOMXWIA BynKaHWyeckoro HaropeA. 3anapgHee, 8 Boxua-
BepackoM xpebTe, pacnpocTpaHeHbl OTAOXEHWA HWXKHeW MOATONWM 3TOW e TONWM, KOTo-
Pblé HaKannMBanwuch MO CYWECTBY Y»e No nepudepuu 3TOro HaropbA Ha yaaneHud go 20—
25 KM OT UeHTpPOB wussepXeHuid (cm. puc. 27). Hanbonee MOMHBIA WX pa3pe3 onicaH 8
okpecTHOCTAX c. Boxyabepa (cm. puc. 28) . OTmeTUM, 4TO TaKOW YeTKON UMKNUYHOCTK, KaK
B OTNOXEHMAX MOAHOMXWA, 34ech HET; conocTasneHue OTAENbHbIX FOPU3OHTOB 3aTPyAHW-
TenbHo.

B ocHOBaWuW paspesa 3anerawT TOHKWE CMOW, NUH3bI MENKO3EPHUCThIX OTAOXKEHWNA:
TEMHO-CEPbIX HECNOMCTbIX, HECOPTUPOBAaHHbIX CynecyaHblX, CYNEeCYaHO-APeCBAHbLIX HaKo-
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321 40y 445

Puc. 30. PeHrrenorpaMmel dpakumn mexee 0,001 MM U3 OTNOIKEHWIA HWIKHEN NOATONWM BOX4abepackon

TOoNWM

1—4 — w3 nuxnen (1), cpearen (2, 3) u sepxHeir (4) vactein paspesa 0TnoXeHuin nepuepum BynkKa-
Huyeckoro xpe6ta, y c. Boxuabepn; 5—9 — w3 0TNOXEHUIA NOAHOMUA BynKaHuuyeckoro xpebra: 5, 6 —wu3
8HAE3UTOBbLIX NEM20BbLIX Ty(oB (Nepebiit Merauvkn) y moHacTeipA erapa, 7 — w3 aHAe3uTOBLIX arnome-
patoBbix Tyos (BTOpON mMeraywxn), sepxosse p, A3aT, 8, 9 — u3 TEpPUTEHHLI X DTNOXEHWN, 38B8PLIAN-
LM X HUIKHIOW NOATONWY Y MOHacTeipa erapa, O6pa3subl: @ — NPUPOAHBIA, 6 — HaCkILLEHHBIA FMAUEPUHOM,
@ — npokaneunHsii npu 550° C, CHATO B.A. AneKcaHapoBOi

nneHuin, co webHeM, ranbkamu, BanyHamu (OTAOXKEHMA RaxapoB), TPaBWitHLIX KOHINO-
MepatoB, cybropM3oHTanbHO-CNOMCTbIX, CNaboCOPTUPOBAaHHbIX MECHAHWKOB, anesponuToB
(npontoBuiA BpeMeHHbIX BOAOTOKOB), YePeAyHlWMWUXCA C MKeNTo-CePbiMM TePPUreHHbIMU
raneYyHnKamu, necyaHukamu, anesputamu (npontosuin) (Tabn. XX). B TeppureHHbIX HaKo-
NNEeHUAX B LLeMEHTE NPUCYTCTBYET ayTUreHHbIA nenuToMopdHbIA KanbuuT. 3anagHee, B paspe-
3ey r./[KpBeX, ero cogepxaHve B LEMEHTE TOHKO3ePHUCTbIX TEPPUIEeHHbIX U BY KaHOr eHHO-
TeppUreHHbix NOpoA BO3pacTaeT; B HUX NOABNAKTCA ToHkMe (A0 1—2 cm) npocnou Genoro
nenuToMopdHOro Kanbuura.

BBepx no paspe3y Npocnoun TEpPUreHHbIX Nopoa CPeAN CUHXPOHHBIX BYIKAHO-TEPPUTeHHbIX
ucuesawT. OTnokeHun cTaHoBATCA Bee Gonee rpybosephucTbiMu. Cpean Hux pesko npeobnaaa-
0T HeCOpTHDDBaHHbIB HaKoONNeHuA rpA3EBLIX, rpAseKamMmeHHbiIX, BOAOKaMEHHbIX naxapos
(tabn. XXI), yepeayrowmeca ¢ NPoCNOAMM, NUH3AMMW CNaboCOPTUPOBAHHbLIX ManeyHUKos, rpa-
BWAHUKOB, necvaHMkos. OAHOBpEMEHHO MaukKM naxapoBbiX OTNOXeEHW cTaHoBATCcA Gonee
mMowmMbiMu (a0 1—2, pexxe 4—5 m), B HUx noasnawTca Bonee KpynHbie obnomku (ao 0,2—
0,5 m B nonepeyHuke} , KoTopble Kak Gkl NNaBalOT B MENKO3ePHUCTOM MaTpukce (tabn. XXI,
1, 2). OTtaenbHble 4acTW pa3pesa NPaKTUYECKU UENMKOM COCTORT M3 CybBropu3oHTansHbiX
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CNoeB HAKONNEHW TPA3EBbIX W rPA3EKaMEHHbIX Naxapos. IHorAa B HUX BCTb OCTAaTKW TPaBA-
HWCTOW, peXxe MenKoW APeBeCHOM PACTUTENbBHOCTH, OPUEHTUPOBAHHbIE C IOro-BOCTOKA Ha Cese-
po-3anag, B HanpaeBneHuu ABMXKEHWA naxapos. B Bepxax paspe3a OTNOXeHWA NOCTENeHHO
BHOBb CTAHOBRTCA bonee MenKoobnomoyHbIMW,

Mo MuHepanoro-neTporpau4YecKomy COCTaBY HMKHAA MNOATONWA NpeacTaBneHa B
OcHOBHOM pasHoobpasHeiMu obBnomkamu aHgeanTo-6a3anbTOB, aHAE3UTOB, COOTHOLWEHWA
MEXAY KOTOpbiMM, WX NeTporpadwyeckue ocoGerHocTn, KonebnwoTcA no paspesy. B ocko.
BaHWM TonwM NpeoBnagaoT dparMeHThl CYLLECTBEHHO NNaruoKNasosse!X aHae3uTo-6a3ansTos,
ANA KOTOPbIX XapaKTepPHO HW3KOe CoAepXaHue BKpanneHHukoB (5—10, paxe po 20—30%) :
nnarmoknazoe {5—30%) , nupokceros (0o 1—3%) .OcvoBrnan macca KOpuuHeBan, BecuBeThanR,
UMeeT MWMKDPONWTOBYIO, FManonuiMTOBYH CTPYKTYpYy. B noauyuHeHHOM KonuvectBe (20—
30%) npucyYTCTBYIOT O0BNOMKMK XOpOLO PacKpUCTannu3oBaHHbIX porosoobmaHkoBO-nupo-
KCEHOBbLIX, pPOroBoo6MmaH K0BbIX, BUOTUTCOAEPKALMX aHAEe3UTOB, AAUMTOB.

Beepx no pa3spe3y o6NOMKMW aHAE3WTOB, NAUMTOB ¢ porosoi o6maHKoin, BUOTUTOM ncye-
33107, U NOPOAA COCTOMT B OCHOBHOM W3 0BNOMKOB aHae3uTo-6a3anbTOB, X OCHOBHOM Macchbl
w MuHepanos. [lanee NOCTeNeHHO NOABNAKOTCA K HauynHawT npeobnanate hparmMenTel NMPoOKce-
HOBbIX @aHAE3MTOB, 8 B BePXHEW YacTu pa3pesa — NNOTHLIX U NEM30BUAHbIX MMPOKCEHOBbLIX U
NUPOKCeH-POroBo0BMaHKOBLIX 8HAE3UTOB.

OTNOXEHWA HWKHENA NOATONUM NPeTEpPneny 3amMeTHbie BTOPWYHbIE WameHeHun. B angean-
ToBbIX Tydax, TydobpekynAx, a TaKxKe B NepecnanBatoLLMXCA C HUMK NaxapoBbiX W annoBu-
anbHO-NPOMOBAAnbHLIX OTNOXEHWAX B paspe3ax Y MoHacTeipA lerapa, B Boxyabepackom u
Apyrux xpebTax TOHKO3EPHWCTBIA MATPUKC B 3HAYMTENbHOW CTENEHW 3aMelieH TOHKO-
OUCNEPCHBIMN TNMHUCTBIMA MUHEPanamu ¢ oueHs cnabbim ABYyNpenomneHuMem. PeHTreHo-
CTPYKTYPHbIM aHanu3om yctaHoeneHo (onpeaeneHuA B.A. Caxaposa), YTO cpeau HUX pe3xko
npeoBnanaloT NNOXOOKPUCTaNNU30BaHHbIE CMeKTUTE! (puc. 30, a) . Kpome Toro, B noaumnen-
Hom KonuyecTse, NM60 B BuAe NpUMecH NPUCYTCTBYET TakKke HenpepbiBHbIA PAL CMELaHo-
CrOWHBIX MWHEpanoB OT YACTOro CMeKTWTa Ao ruapocniogbl. B oTaensHbix 06pasuax sctpe-
vaetcA ruapocnioaa (10A) . Bo seex o6pasuax NPUCYTCTBYET TakKe NPUMECh NNarvoOKNasoB
(3214, 4,044) .

B ocHoBaHWM pa3pe3a y MOHacTbipA B Tydax HUXKHEro merayMkna NnOMMMO OTMEYEHHBIX
MUHEpanoB MpuCYTCTBYeT NPUMeck LEeONUTOB (7,95A) . 3aecs YewyWKu BUOTUTA 3BMETHO
ruapatuposaHsl, o6ecuseyeHsbl. Mo cnakHOCTU B HUX NPUCYTCTBYIOT BbIAENEHUA MMAPOOKUCNOB
wenesa.

B Ha3ansToBbIX naBax u NasobpexynAx (HU3bI BTOPOro Meraunkna s paspese y MOHacTbIpA)
W3MeHEHUA TaKiKe 3HauMTeNnbHbl. B HUX ONMBUH 3aMelleH cMeKTUTaMu, MecTaMu kap6oHaToM.
B rasoBbix NycTOTax, Ha NOBEPXHOCTH 06NOMKOB NPUCYTCTBYIOT BbiAeneHnA 3eNeHOro CMeKTH-
Ta, onana, MecTamy KanbuuTa v LeONuToB.

B oTnuyMe OT pacCMOTPEHHbIX NOPOA OTNOMEHWA BepxHero ropu3oHTa TOMWM NpaKTuyec-
Ku cBeXue. B HUX Nulb B NPOMKLEEMbIX Pa3HOCTAX: NecKax, raneyHuKax Ha obnoMKax npu-
CYTCTBYIOT TOHKMEe KaeMKW XKenToBaToro u3oTponHoro ravHucToro Beuiectea (n = 1,580 +
+1,600).

CHEAVET OTMETUTb, YTO BO BCeX M3Y4YEHHbIX pﬂapeaax OTCYTCTBYHOT Cneasl rmapoTepmMmans-
HOM AeATENbHOCTH. ITO MOXKET CNYXKWUTb ONPEfeneHHbIM yKa3aHiMemM Ha ManoBOAHOCTb BO Bpe-
MA HakonneHnA sox4yabepackoi Tonwu. Ha Takoe ABneHue ykassisan H.M. Ctpaxos [1963].

PaccMoTpeHHble paspe3sbl HUXKHEN noaTonuKu BoxyabepackoW Tonuwiv Yy MoHacTeipA [Merapa
v y c. BoxyaBepsy B uenoM BecbMa Gnu3KW Mo MuHepanoro-neTporpatuiecKomMy cocTasy
o6nomMoyHoro matepuana. OgHako conocTasneHue OTAeNbHbIX FOPUSOHTOB 3aTPYAHUTENBHO,
TaK Kak y c. Boxuyabepa cocTae ero 3HauuTensHo 6onee ycpeaHeHHbI M3-3a MHOrOKpaTHOr o
nepeoTNOXeHUA, U K TOMY XXe CHOC cloaa Mor GbiTh U C By NKaHOB, HbiHe NnorpebeHHbIX YeTBep-
TU4HBIMK NaBaMW B LeHTpanbHoW 4acTu [eramckoro HaropeA. O6 3TOM CBMAETENLCTBYET, B
4acTHOCTH, 3HAYUTENLHOE COAepXaHne 06NOMKOB aHAE3UTOB B BEPXHEN 4acTK paspesa Yy c. Box-
yabepa, UrpaloLmx He3HaYUTENLHYIO POk B Bepxax pa3pe3a y MoHacTeIpA Merapa.

Takum obpaszom, B OTNOXKeHUAX Nepudepun BYNKAHWYECKOrO HarOpbA MPaKkTUYecKKn OT-
cyTcTByoT o6nomouHble aHanory 6a3ansTOBOro BYNKaHu3ma, TaK Kak OH He Aasan 3aMeTHbIX
KonuyecTs nupoknacTuku. OHu cnoxeHsl B OCHOBHOM MepeoTNOXeHHOM ar noMepaToBOH, pe-
e NemM30BoW BYNKaHOKNAaCTUKON aHAe3nTOBbIX MDY3MBHO- U IKCTPY3MBHO-IKCNNO3UBHBIX
BYNKaHoB.

MocTeneHHOe BbITECHEHME U3 pa3pe3a TeppWreHHbIX OTNOXKeHWid M BO3pacTaHme KPYNHOCTH
06nNOMOYHOro Matepuana B CMHXPOHHbIX BYNKAHO-TEPPUreHHbIX OTNOXeHWAX CBWAETenbcT-
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BYHOT 0 pacwupeHun o6nacTv HakonneHuA rpy6006NOMOoYHbIX CeNneBbiX W NPONBUaNbHbIX
ocankos, 06ycnoBneHHOM, Ha Hal B3rnAad, NPeXAe BCero NocTeneHHLIM YBenuyeHnem pasme-
pOB BYNKaHWYecK ux MaccuBOB B OCEBOMA YacTm I eramck oro Har opbA.

Paspe3bl oTnoxeHuid B Bouxabepackom xpebTe Ha yaaneHun ao 20—30 km v Gonee ot uc-
XOAHbIX BYNKaHOB CNOXeHbl B OCHOBHOM HECNOWCTbIMU U HECOPTMPOBAHHLIMMW NaxapoBbIMK
HaKomnneHWAMK, C NPOCNOAMM U NUH3AMKU CNABOCOPTMPOBaHHbLIX MPOMNDBUANBHEIX OTNOXEH UH.
370 CBMAETENLCTBYET O NPEeMMYLLECTBEHHO CeNneBOoM PeXXuMe CTOKa CO CKNOHOB BYNKAaHOB.
Ocaaku 06bi4HLIX BOAOTOKOB B OT/MYME HanpuMep OT cOBpeMeHHbIX OTNOXKeHWH BYNKaHu-
yecKux pavoHoB KamuaTtku 3pece He WrpaloT 3amMeTHOW ponu. 3TO roBOpUT O ManoBOAHOCTM
3TUX BOAOTOKOB U O AOCTAaTOMHO 3aCYLUNMBLIX YCNOBUAX BPEMEHW HAKONNEHUA TONLWM, cXoa-
HbIX € YCNOBUAMW HAKONNEHWA OCAAKOB MeNKWX KOHYCOB BbIHOCE B COBPEeMEHHbLIX NMpea-
ropeAx CpeagHei Aszuu. O cyxocTu Knumara CBMAETeNbCTBYET TaKiKe He3HauuTenbHOe Konu-
4ecTBO pacTUTEenNbHbIX OCTATKOB B 3TUX OTNOXEHWAX, MPUCYTCTBUE PACCEAHHOTO ayTUreNHOro
KﬂpﬁOHaTa M TOHKUX npocnoes Mepreﬂeﬁ B TOHKO3epPHUCTbIX OcaakKax nopTeepXnawT Ccy-
LWEeCTBYIOWMe NpeacTaBneHWA O CYXOCTWM knumarta, 6nM3kod K cCOBpeMeHHoW B BocTouHom
3axkaBka3sbe, B HuxkHeM M ocobeHHO cpegHeM nnuoueHe [AcnadAH, 1958; Mypartos, 1964;
MunaHoBckui, 1968; Ma6puenaH, 1970 v ap.].

CpaBHeHue OTNOXEeHWIA HWKHEeW W BepxHel MoATONWM NOKa3biBaeT, YyTo B NocneaHew
npeo6nagaioT anmoBuansHbie 0CaaKW, a8 NaxapoBsie MPUCYTCTBYIOT B NOAYMHeHHOM obbeme.
B annioBuu matepuan ropasfo nyulle COpTUpPOBaH, OkaTtaH. AyTureHHble Kap6oHaTel OT-
CYTCTBYHT. 3TW faHHbLIE CBMAETENLCTBYIOT O BOnee BnaXHOM Knumarte B nepuogd opmMupo-
BaHWA OTNOXKeHWUA.

Hanuuue B KpOBNe HuXHEW NOATOMNM TeppureHHbIX, BYNKaHOTEPPUreHHbIX HaKOMNeHun,
rnyBokuii pa3mMbiB, pasgenAlowui nNogTonwy, cnaban nuTuduKauuAa nopoa BepxHei U3 HUX
M UHbIE KNUMATUYeCKUe YCNOBUA BpeMeHW ee GOpMUPOBaHUA — BCE 3TH AaHHLIE YKa3biBaOT
Ha ANWTeNbHbIA NepepbiB BO BpemMeHW ux obpasosaHnA. OHu NO3BONAIOT NPeANONOMXUTL, 4TO
BepxXHAA fMogToniua dopMupoBanace 8 Mo3gHeM nauoueHe, ANA KOTOPOro, Kak M3BecTHo,
6bin xapakTepeH Gonee naHblA KNUMaT B 3TOM pervoHe No CPaBHEHUIO C NpeaLlecTBYIOWMU-
MW 3N0XaMu.

MpumepoM OTNOMEHUW, HAKANNWMBABLUWXCA NO Nepudepuy BYNKaHUYECKUX MaccUBOB AB-
NAETCA Takie NOACTMNawan sBoxyabepackyi Tonuwy bGenecoBataA ceuta (cm. puc. 28).

OrnoxxeHna BenecoBaToi CBUTbI BIXOAAT K BOCTOKY oT r. EpeBana, B paitoHe r. Jxpeex—
c. Boxuabepa—c. Meraavp. Ux mowmHocTs pocturaer 150—200 m. K cesepo-3anagy, y c. MaH-
rioc, OHW BCKPLIBAKTCA B LENOM pPAAe CKBaXKMH K AOCTUraiT mowHocTu ao 300 m u Gonee
[AcnanAH, 1958]. CuHXpOHHLIE UM CaPMATCKMWEe OTNOXEHWA W3BECTHbI TAKHKe Ha loro-3anaj-
HOM noBepexbe 03. CesaH. BypeHve 6113 cen EpaHoc u ApuBakap NOKasano, 4To0 OHX UMEIT
3aeck MowHocTe 500—600 m [Munavosckui, 1968] .

Y r. lxpeexx—c. Box4abepa. 06HaxalOTCA B OCHOBHOM annioBWansHo-NpontoBuanbHbie Ha-
konneHuA. K cesepy, ceBepo-3anafy OHW CMEHAKTCA NpwvBpeKHO-MOPCKMMM, NaryHHbIMM,
03epHLIMI OTNOXEHWAMM, BCKPbITEIMM CKBaXuHamu [AcnanaH, 1958]. Haubonee nonHbiit
pa3spe3 cBMTbI ONucaH B BopTy ywensA [kpeex B ycTynax MUCKyCCTBeHHbIX Teppac. OH Hauu-
HaeTcA TPeMA MNOTOKamu AONepuTOBbIX 6GasanbTos C BONHWUCTOW NOBEPXHOCTBIO MOLLHOCTBIO
10—12 ™, 3anerawWMMu C YrnoBbiM HecOornacuemM Ha NecTpPOUBeTHOW rNUHWCTOW Tonuie
(onuroueH, MuoueH) .

Boiwe 3aneraert Tonuwa nponkBeWanbHbIX HBKO!‘IJ‘IEHHFI, npeacrtaBnedHbIX B OCHOBHOM
CNOAMMW, NPOCNOAMMU U NUH3aMK cNabo COPTUPOBaHHBLIX ManeYHUKoB, rPaBUNHUKOB, MMUHMUC-
ThiX NecYaHUKOB, anNeBpONUTOB 3eNeHOBATO-CepOro, KenToBaTo-Ceporo usBera, TOHKUX Gensix
npocnoes nenutomoptHoro kansuuta. Coctae 06noMoyHOro matepuana secbMa pa3Hoobpa-
38H W CUNBHO MEHAETCA No paspesy. [pucyTcTBYIOT OKaTaHHble 06NOMKK NOACTUNAIOW WX NO-
poa — Meprenei, AauMTOBbIX, BasanbToOBLIX, aHAE3MTOBLIX nas, oBcuamnana, MeTamopduyec:
KWX MOpOA, KBAapUUTOB, FMUHUCTbIE KaTyHbl. MenKo3epHUCTbIM MaTepuan cocTouT u3 o6nom-
KOB 3TUX e Mopoa, NNarvoknasos, KansuuTa, runca, KBapua, pexe NUPOKCEeHOB, POroBoW
06MaHK W, pyaHbIX; LUEeMEHT MMUHUCTO-KapGoHaTHLIW.

B HuKHeW yacTu CBUTLI NPUCYTCTBYET Nauka BYNKaHOreHHO-0cafouYHbix nopoa. B ocHosa-
HUM OHa NpeacTaBneHa 8 OCHOBHOM MenKooBNOMOYHBIMK NPONBUANbHBIMW OTNOXEHWAMM :
nepecnanBaiownMUCR, ¢ MHOTOYUCNEHHbIMIU Bpe3aMu, HECOPTUPOBaHHLIMK NecKamu, necya-
HUKamMu, anesponMTaMu W MNpPOCNOAMKM 6enoro ‘nenuToMOphHOro KanbuuTé (MOLLHOCTLIO
1-5 cm), ¢ NMH3aMK raneYHuKoB, rPaBuA, pexe cenesbix Hakonnewwi (puc. 31.). B cocTase
o6noMoYHoro matepuana npeobnapaldT 06NOMKM AAUMTOB, nunaputos, obcuauados. Mpu-
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Puc. 31. Paspessl BYNKAHOTEHHOM MONAacckl B HWXXHei 4acTu BGenecosatoi ceuTel B 1,5 KM K 3anaay oT
c. Boxyabepa (4, 5) v B OCHOBaHUWM HW ) KHEW NOATOM WM BOX4abepacKon Tonwm B 1 KM K HOr0-BOCTOKY OT
c. Boxvabepa (8)

1 — HECNOWCTbIE U HECOPTUPOBAaHHLIE NEecYaHWMKW C ‘'‘nnasalwmmu’’ webHem, ranbKkamu, ApecBon — oT-
NOXeHUA naxapoB; 2—7 — OTNOXEHWA BPEMEHHbIX BOAOTOKOB: 2 — pPa3HoranevHsle KOHrNOMepaTsl, Bbl-
NONHAK WME MENKWe Bpes3bl, 3 — NWMH30BUAHOCNOWUCTLIE FaneyYHble rPaBenuTbl, rPaBenuTbl (oTnowenun
APOBALLMXCA BOAOTOKOB) , 4 — necyaHuKu KpynHo- (@) v menkoseprucreie (6), cyBbropusoHTansHocnouc:
Teie (0TNOXeHMA pacnNacTeIBAWMXCA BOAOTOKOB), 5 — anesponuTel ropu3oHTanbHOCNOUCTbIE, 6 —
anespuTbl M FNWHWUCTBIE aneBpoONUTLl HeACHOCnoucTele, 7 — ToHKWe npocnou Benoro nenutomopdHoro
KansuMTa (0TNOMEHWA UCCAKEK WM X BOAOTOKOB) ; 8 — pacTuTenbHble OCTaTKK

CYTCTBYET TaK)Ke MepeMeHHOe KONW4ecTBO thparMeHTOB NOpPOA, CBOMCTBEHHbIX NOACTWNA-
wum Tonwam. Mowxocts 10—-15 m.

BepxHAA yacTe nauku (o 30 m) npeactaeneHa Gonee rpyGoo6M0MOYHEIMU aNNKBUANLHO-
NpoNoBManbHbIMKW OCaAKaMu: NepecnavBaloWMMUCA raneyHMKamm c NPOCNOAMKU U NUH3AMK
rpaBMMHUKOB, BanyHHWKOB, NecyaHWkoe. B cocTtase o6nomouHoro martepuana sgece npeo6-
NagalT ye hpar MeHTbl aHAe3UTO-6a3aNbTOBLIX U aHAE3UTOBbIX NaB.

B uenom oTnoxeHuA GenecoBaToW CBUTEI B 3TOM paioHe hOpPMUPOBANUCL B OCHOBHOM Ha
KOHYCax BbIHOCA 3a CYeT CHOCa BpeMeHHbIMW NOTOKAaMW TeppUreHHoOro matepuana c 6nu3-
neXawmx rop, crnoXeHHsix B OCHOBHOM MNecYaHO-rMMHUCTBIMKM NOPOAaMIA ONUIoLEeHa U MUOLe-
Ha. B Hayane ¢OpMUpPOBaHWA CBUTLI NPOMCXOAWMNA BynKaHu4yeckan peaTenbHocTe. O6 atom
CBUAETeNbCTBYET HaKONNeHMe ropu3oHTOB BONHUCTbIX BGa3anbTOBbLIX NaB, a Nocne HeKOTOpO-
ro nepepsisa — OPMUMPOBaHWE NPONKBUANBHBIX U NaxapoBbiX HAKOMNMNEHWA, 3a CYeT cHoca
marepuana BHayane cO CKMOHOB KWCNbIX, AaUWTOBLIX, aHAE3UTOBbIX U 6a3anbTOBLIX BynkKa-
HOB, @ 3aTeM — B OCHOBHOM C aHae3uTo-6a3anbTOBbIX W aHAe3uTOBbIX. B paneHewem, no-
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BUAMMOMY, BbiN ANWUTENbHLIA NepepbiB B BYNKAHWYECKON aK TUBHOCTM A0 BpeMeHu thopmupo-
BaHUA BOx4yaBepacKOW Tonuwn.

AnnoBuansHO-NPONIOBUanNbHbIA, CeneBbli MEHE3UC CUHXPOHHLIX BYNKaHOTEPPUIeHHLIX W
TepPUreHHbIX OTNOXEeHWIH, NNOXaA COPTUPOBRKA W OKaTaHHOCTL Martepuana, Hanuuue B TOHKO-
3epHUCTLIX NOpoaax 06UNbHbLIX NPOCNOEB ayTUreHHOro KanbuuTa, runca, obunue kapboHat-
HOTO ¥ F'UNCOBOrO LLeMEHTa CBMAETENLCTBYHOT O [OCTATOYHO CYXOM W XapKOM Knumate Bpe-
MEHU HaKonNeHun B6enecoBaToi CBUTLI.

CTPOEHME OTNOXEHWUA KPYNHOIo NoanpyaHOIO O3EPA

Bbilwe HamMu paccMOTpPeHO CTPOEHME TOMLW, CrOXKeHHbIX CYLLeCTBEHHO anntBuanbHO-Npo-
NOBUANbLHBIMU W N1aXapoBbIMKU OTNOXeHUAMU. Huke Mbl OCTAHOBUMCA Ha ocoBeHHOCTAX
CTPOEHMA W (hOPMUPOBAHMA OCAAKOB, HaKanNUBaBWWXCA B KPYNHOM MOANPYAHOM O3epe,
NPUMbIKABLUEM K BYNKaHW4ECKOMY LEHTPY, Ha NPUMepe CUCUAHCKOW CBUTbI. DTH OTNOXEHUA
B ONpefeneHHOW cTeneHW ABNAKOTCA NPUMepPOM BYNKaHOreHHO-OCAaA0YHOW CeAuMEHTauun B
KOHe4HOM BOgOEMe CTOKaA.

B Hacceiine p. BopotaH n Ha npunerarowem CUHIOKCKOM Haropee WWPOKO passBuThl BynKa-
HOreHHbIe TONWN: ropuccKana BVHK&HO!’BHHO-OEHOMOHH&H CBUTa M MWIXAHCapCKaA CyWecTBeH-
HO 3cdhhy3nMBHAA CBUTA, @ TakXe haumnansHO ¢ HUMKU CBA3aHHAA 03epHAA CUCWAHCKAaA ANaToMu-
TOBAdA CBUTA, WHIPECCUBHO 3anerarowan 8 ponuHe p. Bopotad (Maneosoporau) v no ee
nputokam (puc. 32).

Crpaturpadhun 3TUX OTNOXeHWiA noceBAweHo Gonblioe KonuyectTso pabor [Conoskuu,
1940; Naddenronsy 1940; TaxrtapxAH, Mabpuwenad, 1948; TarveBocaH, 1956; WcaxaHAw,
1965; labpuenAH w ap., 1955; AcnanaH, 1958; Hasapax, 1959, WwupunaH, 1959, 1970;
abpuenau, 19646; Munanosckuin, 1968; Banekan, 1962, 1969; WrHateesa, 1967; v ap.].

BepxHennuoweHoBLIW  BO3pacT OTNOXeHWM BonbWKMHCTBOM wWccnegoBarenen onpepe-
NAETCA Ha OCHOBaHWMKM WX B3aMMOOTHOLWEHWIA c BoNee APEBHUMMU HUWKHE- U CPEAHENNINOLEHO-
BbIMW 06pal0BaHUAMK W NEPeKPbIBaloWMMK nasamMu Epabnypckoro NNaTto ¢ Bpe3aHHOW B HUX
anuwiepoHCKOI Teppacoi, a TaK)Ke Ha OCHOBaHUM ONpefeneHunit uckonaemoi nopsl U3 cucu-
aHcko#n ceutel [Kpuwrtodosuu, 1939; TaxtapwAH, MabpuenaH, 1948; MabpuenAn, 19646].
[JeransHsie uccnegoBaHWA C YYeTOM NMTePaTypPHeIX AaHHLIX MO3BOMAIT MPEACTaBuTe CTPaTH
rpacuio OTNoXKeHW pailoHa B cnegyowem suie: 1) B ocHOoBaHuM paspes3a, BepOATHO, 3ale-
raer achy3uBHaAa TonLA, Ha 4TO YKa3bliBaeT Hanuuue NOTOKa aHAe3uTo-Ga3anbTOBLIX NaB B
HUXHen yacTu oBHaxxeHuA y c. Aryau; 2) y cen YpyT v Baryau oHv NepeKkpbiBalOTCA NaBamu
1 naBo6peKYMAMU NMPOKCEHOBLIX U POroBOO6MaH KOBbIX aHAE3UTOB OCHOBHOW YacTu ady3ne-
HOI MLIXaHCAPCKOW CBWUTbI; 3) cTpaTwrpatuyeck v Bbllle 3aneraeT BepxHAA 4acTb BY NKAHOr eH-
HO 06AIOMOYHOW - FOPUCCKOWM CBUTBI, NPOCTPaHCTBEHHO CBA3aHHAA ¢ 06LUIMPHOW, 06paLeHHOM
K BOCTOKY KanbAepow, KOTOPaA cevyeT MwxaHcapckylo cemTy [cm. puc. 32); 4) paspe3s
3aBeplUaeTCA NOKPOBHbIMKM naBamu Epabnypckoro nnaTto, nepecnavealouwuMmucA ¢ ahdyau-
BaMu BepXHei 4acTy ULLIXAHCAPCKOM CBUTBL,

OpWU30OHTLI NepecnavsBalOTCA W naTepanbHO CMEHRIOTCA 03epHOW CUCUAHCKOW CBUTOWM
(puc. 33). Bo Bce aTm TonuwM BpesaHa coBpemMeHHaA ponuHa p. BopoTaH, B KOTOpYHO cnyc-
KaKTCA NOTOKMW YeTBePTUYHbIX NaB.

®aumnanbHO-reHeTUYECKUIA COCTaB OTNOMEeHWA CBUT BecbMa NecTpelil. B ropucckol ceute
BbIAENRIOTCA OTNOKEHWA HanpaBneHHbIX B3PbIBOB, arNOMepaToBbIX W NeM30BbIX NWPOKNAac-
TUYECKUX NOTOKOB, OTNOKEHWA Nem3o- 1 Nennonajos.

Okasanock, YTO OTNOXEHWA HanpaBneHHbIX B3PLIBOB C XapaKTepHbIM ANA HUX CNOXHbIM,
NATHUCTLIM pacnpegeneHemM OGNOMKOB pa3HOro cOCTaBa, CTeMeHW pacKpucTannusauuu,
NNOTHOCTY W LBETA CNaraldT OCHOBHYIO YacTb MOLWIHLIX pa3pe3os (Ao 400 m) ceutkl yr. lNo-
puc. [lBa ropu3oHTa 3TUX OTNOXKeHWW 3aneraldT cpefy 03epHbLIX OCAAKOE B pa3pese y c. Ary-
an. NpeobBnapatownit coctas 06NO0MKOB B HUX OT TONWK K TONUWe KonebneTca oT NUPOKCENO-
BbiX aHAE3UTOB A0 POroBooBMaHKOoBbIX, BUOTUTCOAEPIKELLMX aHAE3UTOB.

B noaymHeHHOM o6beme B paspe3e rOPUCCKOW CBWTLI y . TOpUC BCTPeYaliTCA Nayku cBeT-
no-cepblX HaKOMnNeHuh arnomepatoBuiX NoTokoB. Y cen YpyT u Wamb B Tonue o3epHbIX
OTNOXKeHWH CUCMAHCKOW CBUTLI 3aneralT He MeHee ABYX FOPU3OHTOB OTNOMeHWIA NemM30BbiX
NUPOKNACTUHECKUX MOTOKOB MowHoCTbio No 2—3 m (tabn. XXII). OHn npeacTaenexsi
hparMeHTamMy CTEKNOBaTOW Nem3sl C peAKkumu BkpanneHHukamu (ao 15%) nnaruwoknasos,
KBapua, 6uoTuta, pexe — porosoil o6mMaHKu, pyaHbIX.

Cpeau 3ddy3vMBOB WLIXaHCAPCKOW CBUTbI Haubonee MHTEpPeCHbIMW ABNAIOTCA MOLHbIE
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Puc. 32. Cxematuueckan reonoruyeckan kapra BacceiHa p., Boportaw (cocrasnena c ucnonb3oBaHnem
aanHelx K.H. Nacdenronsua)

1 — ronoueHosble raneyHnkun; 2 — veTBepTuuHbie BazanbToBble, aHae3uTo-6a3ansToBbLIE NaBLl; 3—5 —
BEPXHENNUOUEHOBLIE TONWM, CBA3aHHbIE (haUManbHbIMKU Nepexonamm: 3 — CUCMAHCKaR CBWUTA: anespuTsl,
NecKu, MWHbI, AMATOMUTEI, 4 — MW XBHCAPCKaR cBuTa: 6a3anbToBbIE, AHAE3MTOBbLIE Nasbl, NUPOKNACThI,
5 — ropucckan BynKaHoreHHo-06nomouHan cenTa; 6 — AONAMOLEHOBbIE OTNOXEHUA

nayku nasoBpeKu4nMili NUPOKCEHOBLIX W POroBOOBMaHKOBbLIX aHAE3WTOB, OBHa)KaloWMecA Y
cen lWam6 u Baryau. O6nomMku umeroT pasmep oT 2—4 go 20 cm, pexke KpynHee. O6bIvHO ¥
HUX OBGHapy»WBaeTcA cBeTnaA Kopouka 3akanku tonwmHon 0,2—1 cm u TemHo-cepan, 6onee
rycrto pacKkpucTannu3oBaHHaA BHYTPeHHAA 4acTe. J1aBOGpeK4uM 3anerardT Ha rAMHUCTBIX,
AWNATOMUTOBLIX OCaAKax, Kak 6bl AethOPMUPYRA UX, W MNepeKpbIBalOTCA TOHKMMKU MX NavyKamu.
Bce 3Tk paHHble NO3BONAKT nNpeanonarate, 4To nasobpekuuu obpazoeanuce B pesynsTaTte
AE3UHTerpauum aHae3uTOBOW Nasbl NPU U3NUAHUK ee B 03epo nuBO Ha BnakHelid rpyHT. Mop
ee BeCOM 03epHble 0Caik M MHTEHCUBHO CMWHANUCL, ONON3anu.

CucuaHcKan cBuTa nNpeactaBneHa B OCHOBHOM pa3sHoo6GpasHbiMW 03epHLIMK HaKONNEHUA-
MU, B KOTOPLIX BbIAGNAIOTCA YeTbipe (hauum.

daumA raneyHo-rpaBUHO-NeECcYaHbIX OCAaAKOB 03epHON AenbThl XapakTepu3yeTcAl ABYMA
reHeTUYeCK UMK Tunamu ocagkos. MepBbld U3 HUX NpeacTaBneH MeNnKWUMW W CPEAHMMM raney-
HUKaMK, rpaBMeM C KPYNHOW, BbLICOTOW A0 2 M, KOCOW CXOAALLEWCA cnowctocTelo (Taén.
XXIIl, 7, 2); OHM HakannNuBAaKTCA Ha AenbTax ropHeiX pyuyseB. BTopo# Tun npeactasneH
rpaBuiAHLIMK, PasHO3EPHUCTLIMKM MECKaMu C KPYNHOW KOCOW CXOAALLEWCA CROWMCTOCTbLIO
(po 2—-3 m).

daumnA rpaBMMHO-NeEcYaHbIX 0caaKkoB NpubpexHbIX 4YacTell 03epa xapak Tepu3yeTcA TakiKe
ABYMA reHeTUY4eCK UMK TUNamu ocagkos: 1) rpaBuem, pasHo3epHUCTbIMM NECKaMu C FOPU3oH-
TanbHOW, NUH30BMAHOW, MenkoW Kocow cnouctocTelo (Tabn. XXIII, 3, 4): 2) neckamm,
KPYNHbIMW aneBpuTamn C FOPUM3OHTanbHOW, BOMHWUCTOW, MeNKOW KOCOW U KOCOBONHWUCTOM
CNOWUCTOCTBIO.

daumnA aneBponNenvMTOBbIX OCAAKOB BHYTPEHHUX 4YacTeil 03epa xapakTepu3yeTcA ABYMA re-
HETUYECK UMW TUNaMu OCaaKoB: 1) aneBpuTamu ¢ ropu3oHTanbHOM, BOMHWUCTON CMOUCTOCTLIO
M 2) ropu3OHTanbHOCAOMCTbIMK anesponenutamu, nenutamu (taén. XXIII, 5). 3tn ocagku
HaKannuBanuch W3 B3Becen.

daumA AMaTOMOBbLIX WNOB O3ep Tak)ke NpeAcTaBneHa ABYMA TWNamMu OCagKOB, Mexay
KOTOpPLIMW CYLWECTBYHOT nocTeneHHsle nepexogbl. [MepBeiMU ABMNAKTCA MaccueHble nubo
HEeACHOrOpPU30HTaNbHOC/IOUCTbIE AMATOMOBBbIE NENWUTLI, aneBpONEenuThl, FNWHbI CEporo, Xen-
TOBAaTO-ceporo uBeTa. 3aneraldT 06bIYHO B BuAe OTAENbHbIX CNOEB MoOWHOcTbio 0,2—1 M.
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Pue. 33. OcHoBHbIe pa3pedbl CACMAHCKOW CBMTL B paioHe cen Wawkn n YpyT

1, 2 — anpeawto-Gazanetoskie (7) n aHnesutossie (2) naswl (a) u nasoBpexwan (6); 3 —BynKaHuvec-
Kie Bpexuvun, cepsie @) n Bypeie (6) loTnomeHHR HanpasnenHsiX B3pPLIBOB) ;| 4 — HECNOWCTLIE OTNOME-
HWA NEM30BblX NMPOKNECTUYECKU X NOTOKOB; 5 — aHAe3WTOBbIe ¥ ABUMTOBLIE ByNKaH44eCKMe nennel;
6 — HECNOWCTBIE M HECOPTUPOBEHHBIE OTNOMEHWA NaxapoB; 7 — NUH30BWAHOCNOWCTBIE BaNyHHUKWM K
ranedduxn (pycnosoi annwosuin) ; & — NMH30BMAHOCNOUCTIE HECOPTUPOBAHHLIE TPABUWMHLIE TFanevyHu KM,
necuyaHbie rpaBMiHUKK (nponeuit) ; 9—74 — o3epHble OTNOKEHUA; 9 — KPYNHOKOCOCAOUCTLIE PaBWAHU-
K1, necku (ocanku aAenbTel), 70 — NECKW FOPU30HTaNbLHO- U Men KoKococnoueTele (ocaaku npwBpexHoi
4acTv o3epa), 11—74 — ropv3oHTaNbLHO-CNOMCTLIE anespuTel (17), aneBpoNenUTLl U BNEBPUTOBLIE TNKHbI
(12), rnunucTteie aunatomuTel (13), anatomutbl (74) (ocagku sHyTpeHm x yactein o3epa) . |-V — makpo-
umKnsl -

BTopbiMU — MaccuBHbie HECNOWCTbIE AUATOMUTLI Genoro, »entToeato-6enoro uBeTa, oyeHb
nerkue (taén. XXII, 6). 3aneraoT B Buge cnoee MowHOCTe0 oT 0,1—1 m, paspeneHHbIX
nnbo yepeaYHOLLMXCA C NPOCNOAMK anespornenuTos.

OTnuuntensHOW 0COBEHHOCTBIO TOHKO3EPHWUCTbIX OCAAKOB BHYTPEHHWX vacTeid o3epa B
HUyKHEeM 4acTu CBWTLI ABNAETCA NPUCYTCTBUE B HWX pPeaKux TOHKUX npocnoee (ao 1—4 cwm)
runca, a TaKiKe ero pacceAHHblx BoigeneHui. A.A. MaGpuenan [19646] oTmeyaer npucyTcTeue
B pa3pe3se y c. lllamb npocnoA runca MOWHOCTLO 2 M. Hannuve NpocnoesB runca AOCTAaTOYHO
y6eauTensHO  CBMAETENLCTBYET O 3aMETHOW 3acCYWNUBOCTWM KNWMAaTa BpeMeHW HAaKONNeHWuA
OTNOXeHWH (N0 KpaiHern Mepe NepuoAMYeCKOW ero apuau3saunu) .

Momumo pe3ko npeobBnanalwmx 03epHbIX OCAAKOB, B CUCUAHCKOW CBUTE NPUCYTCTBYOT
TaK)Xe anntBuansHble U NPONBUansHblie HAKONNEHUA. ANNOBWIA NPeACTaBNed B OCHOBHOM
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PYCnoBbiMi raneyHMKamu, KOTOpbIe 3aMeralT 8 OTMeYeHHbIX BbllUe BPE3ax BHYTPWU CBWTHI
(trabn. XXIV, 72). O1noeHuMA KOHYCOB BbJHOCA CNOXeHb) NepecnansalowmMmnca NUH3oBuMa-
HO-CMIOUCTLIMU TaneYHo-rpaBUAHLIMU OCaAKaMn APOBALWMUXCA BOAOTOKOB WU FpaBuiHO-Necya-
HbIMK, NecYaHo-aneBpUTOBLIMMW OC3AKAMKM PAcNNacTbiBalOWMXCA BOAOTOKoB (Tabn. XXIV,
2.4}

CTpoeHue CUCMAHCKOW CBWTLI BecbMa cnoxHoe. B pa3spesax HabnwopaetcA nepecnavsanue
03epHbIX OCaAKOB Pa3HOW KPYNHOCTW, anNNOBMA U Pa3NNYHbIX BYNKAHOTeHHbIX HAKOMMeHWA.
370 yKasbiBaeT Ha NepuoaMyecKue M3MeHeHA YPOBHA 03epa M Ha OaHOBpeMeHHOe hopmMupo-
BaHWe BYNKaHWYecKOoro maccusa WiixaHcap, NPOAYKTel M3BepIKEeHHUA KOTOPOro NOANPYXnsea-
nu p. NaneosopoTaH.

B CBA3M C 3TUM B CTPOEHWM TONLIM Y4ETKO BbIAENAETCA UMKIWYHOCTL MO KpaiHeW Mepe
aByx nopAakos. Hau6onee xOpowo OHa Bbipa)keHa B paioHax, NpUNerawwmx K BYNKaHy.
B 6onee yaaneHHsbix paioHax y r. Cucuan u Ranee sBepx no AONuHaMm pek pa3pe3ss! bonee
OfHOPOAHbLI MO CTPOEHWKO, U UMKNWYHOCTL B HUX BblparkeHa cnabee.

Paspe3a anemeHTapHOro uwvkna oGbIYHO HayMHaeTCA OTNOXEHWAMU  MUPOK NACTUYECKMX
noTokos, nubo rpy6o06NOMOYHLIMK paBuAHO-raneyHsIiMu NpubpexHbiMu ocagkamu. 3a-
BepLIaeTCA UMKN TOHKO3EPHUCTLIMKU Bonee rnyBOKOBOAHLIMK O3€pHLIMUK Ocaakamu (Taén.
XXII, 5).

MaK poumnKNLl OTPaXKawT KPynHbIe 3Tanbl PasBUTUA ByNKaHW4eckoro ueHTtpa. OHw 06bIyHO
HaYMHAKTCA 3anerawWMmu c pa3MeiBoM HauGonee rpy6biMu annoBManbHbIMKU, AeNbTOBbIMUK
OcaAKamyu u NOCTEeNeHHO 32BeplianTcA Hawubonee TOHKUMK (aneBponenuTamyu m AnaToMuTa-
MK) , HAKaNNWBAaBWWMMUCA B YAaneHHbIx oT Gepera 4acTAX o3epa. ITO CBA3AHO C NOBbILIEHWMEM
ero YpOBHA NpW HapauwiMBaHWW BYNKaHOreHHOW NNOTWHLI BO BPEMA aKTUBM3aUMW U3BepKe-
HUWiA. 3asepianice MakpounKnel, MO-BUAMMOMY, MepepsiBaMy BY MTKAHUYECKOW aKTUBHOCTH,
BO BPEMA KOTOpPbIX YpOBeHb 03epa cHmkancA. Becero BeigenAeTcA NATb Mak pOLMKNIOB.

MepBoie aBa Makpouukna Haubonee MouHble. OHK COYETAKOTCA Ha CeBepO-BOCTOKE pailoHa
C HWXKHEA 4acTbi0 FOPUCCKOR CBUTBI — OTNOXXEHWAMU NUPOKNACTUYECKUX NOTOKORB, HanpaB-
NeHHbIX B3pbIBOB, MENNOB K COCTORT 8 3HawuUTenbHOW Mepe “3 NPOAYKTOB UX MepeMbiBa.
Y c. Wakn mMakpounknbl paszgeneHsbl Mexxay coBoi Bpe3om, BeINONHEHHbIM aNnoBranbHbIMK,
AenbTOBbIMY ocagkamu. OzepHble HAKONNEHWA NPeACTaBNeHbl B OCHOBHOM Neckamu, anespu-
TaMu, anesBponenvuTamu, rMUHUCTLIMIA guatoMmuTaMmu (3aBepLualoWlnMK UMKnamu) .

Tpetuit Makpounkn, CpaBHUTENLHO MaNOMOUWHbIA, CONOCTABRAETCA M epecnausaeTch
C OCHOBHOW 4acTbio 3pthy3MBHOW WWIXaHCApCKOW cBuTbl. Y cen YpyT v Baryaw oH cnoxen
TOHKUMW Na4yKamu anesponenutoB, TNMHUCTBIX W YUCTBIX AWATOMUTOB, NOACTUNAKOWWX W
NepecnavBalolWmnxcA ¢ ropu3oHTamu naeobpexumi. ¥ c. lllakn OH npeactaened B OCHOBHOM
navkamu 4epHOro WNaKoBOTO FpPaBuA, FaneyHUKOB, NECKOB, PUTMWUYHO NepecnanBarouluxch
¢ cepbiMK anespuTamu. BBepx No paspesy UMKNblI CTAHOBATCA GOnee TOHKOOGNOMOYHBLIMU —
necyaHo-aneBponenuToOBLIMK. MocnegHUin U3 HUX 3aBepLUaeTcA NavyKOR FAMHUCTbLIX AWATOMM-
ToB (A0 2 m).

YeTBepThId MaKpoOUMKN CONOCTaBNAETCA C BEPXHEH YacTebio rOPUCCKON BYNKaHOreHHo-06-
NOMOMYHOW TONWM. 3HauMTeNbHOM MOLWHOCTU oH aocturaeT y cen Waku u Baryam. OH Haum-
HAETCA anniBuanbHbIMU FanevyHWKamu, Bpe3aHHbIMM B AMATOMUTBI NPeAblAYLIero Makpo-
UMKna, U COCTOMT M3 PUTMWUYHO YepeayHLMXCA nayeKk Nems3oBOro rPasvA, NeCKOB, anespu-
TOB, ANAaTOMOBbIX aneBpPoNeNnuTOB, PEXe FIMHACThIX AMaTOMUTOB.

MocneaHwi, HavMeHee MOLWHLIA MaKPOUWKN MOXHO CONOCTaBUTb C NOKPOBHbLIMU naBamMmu
Epabnypckoro nnavo v BepxHeit 4acTu nwxXaHcapckol ceuTel. OH COCTOMT M3 TOHKO3ep-
HUCTLIX OCaAKOB — aneBPUTOB, aneBpPOMennuTOB, MUHUCTLIX U YMCTRIX AMATOMUTOB, B KOTO-
PbIX MHOrAa BCTPEYalTCA TOHKME YepHble NPOCNon aHae3nTo-bazansToBLIX nennos. B cesepo-
3anafHoi 4actu paioHa (ropa LiXyK v ap.) ¢ HUM CUHXPOHHbLI, BO3MOXHO, U3BEPXKEHWUA aHAe-
3uTo-6azanbTOBOM NUPOKNACTUKKM U Nas, 0 YeM CBUARTENbLCTBYET COCTaB 3anerarmuwmx 34ech
fensTosbix ocagkos. WM3noxeHHbie gaHHbie CBefeHbI Ha CXemMaTu4eckom nuTonorodauuane-
HOM paspe3e BePXHeNNMOLeHOBbIX OTNOXEHWUA paitona (puc. 34).

BewecTBeHHbIA COCTaB OTNOMEHWA CUCUAHCKOW CBUTLI (hOPMMPOBANCA 3a CYeT TPeX OCHOB-
HbIX TUNOB MaTepvana: NepPeoTNOMKEHUA CBEMENA NUPOKNAcTUKKU, CHOCA BYNKAHOTEPPUTEHHbIX
NPoOAYKTOB paspyleHuA 6onee APeBHUX BYNKAHUYECKUX MAacCCUBOB W TONUWL B NMPUREMAULIMX
xpebTax, HaKonneHWA NaHuupei AnMaTtoMoBbIX Bogopocnei. VicXxoaHaA nupoknactuka npea-
cTaBNeHa OTNOXKEHWUAMU HanpaBneHHbIX B3PbIBOB, arnoMepaToBbiX U NeM30BbIX NUPOKNAacTu-
YECKMX NOTOKOB.
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Puc. 34. CxemMaTMyeCKnii CEOAHLIA NUTONOro-hauvansHeli Pa3pes CUCUBHCKOW CBMTBI NO NWHWW : BEPXOBbE
p. Boporan—c. Ypyt
YcnosHbie 0603Ha4eHUA cM. Ha puc. 33, (—V — makpounknel

Cpeav 0TnoeHWin HanpaeneHHbIX B3PLIBOB NO cocTasy 06NOMKOB BbigenAeTcA ABa TUNa.
OanH M3 HUX COCTOMT M3 NPOAYKTOB B3PLIBHOro ApobGneHUA NUPOKCEHOBLIX aHAe3nTo-ba-
3aNLTOBbIX U @aHAE3MTOBbIX IKCTPY3UBHLIX W 0T4yacTh 3dipy3nBHeIX nopoa. B wnudax euaHo,
4TO OHW COCTOAT M3 BKpanneHHukos (40—-50%) nnarmoxkna3oB, NMPOKCEHOB, PEXe POroBOM
0BMaHKK M NOYTM HaUeno PacKpucTannu3osaHHOW OCHOBHOM MAcChl C MUKPONMTOBOW, MUK-
POHONUTOBOIK CTPYKTYpPOW. BTOPO TMN COCTOMT B8 OCHOBHOM M3 0BnomkoB cnabo nopucTeix
CTEKNOBATbIX poroBoobmaHkoBbIX, BUOTUT-pOroBOOBMaHKOBLIX aHae3nToB. OHu umeiot By-
poBarto-cepbiii, BypPO-KOPUYHEBLIA UBET W COETOAT U3 peaKkux BKpanneHHukos (ao 10—20%)
nnarnoknasa, 6asansTUyecKol porosoil obmMaHku, pexxe BMOTMTA, PYAHLIX U 0BUNLHON CTEK-
NOBATON OCHOBHOW Macchl C PeaKWMA MUKPoNUTamMi. TOHKO3EPHUCTbIA MaTepuan COCTOUT U3
OCTPOYFONbHBIX YacTUL, TAKOro cTekna u peakux obnomkos Kpuctannoe. O6a Tuna oTnoxe-
Huit BCTpeYaloTeA B pa3pesax y r. Fopuca u y c. Aryau.

OTnoxxeHnA arnomMepaToBbIX NOTOKOB MNpeAcTaBneHbl CepbiMK, CBETNO-CepbiMM 0BnomKa-
MU MUPOKCEHOBLIX W POroBoo6MaHKOBO-NMPOKCEHOBLIX aHAe3nToB. B HUX copepaTcR Te
we BKpanneHHuku (30—40%). OcHoBHaR macca NopucTan, CTeKNOBaTadA, COAEPXUT NUllb
peaKue MUKPONUTLI. Menko3epHUCTLIA 3aNONHWTENbL M Mennbl, CBA3aHHbIE C 3TUMKW OTNOMe-
HUAMM, COCTOAT U3 TOW Xe BUTPO- U KPUCTanNoKNacTuKH.

OTnoXeHUA MEeM30BbIX NUPOKNACTHMYECKMX MNOTOKOB COCTOAT M3 BecuBeTHOro ctekna c
peakumn (5—10%) BKpanneHHMKamMu nnarmoKnasa, GuoTUTa, MarHeTUTa; B APYrMX CNy4anx
npucyTcTByoT Tarkke (nubo npeobnapatoT) 3epHa 6Ga3zanbTU4ECKOW POroBol ob6maHku,
nupokceHos. MenKo3em cOCTOMT U3 BUTPOKNACTUKKM U PEAKMX 3ePeH MUHEepanos.

BaxxHo 0TMeTuTL, 4To BBAM3M noOAHOMMA BynkaHa MwxaHcap cOCTaB 03ePHbIX OCagKoB
3aKOHOMEPHO W3MEHARTCA, OTPaXaR UMKAWYHOCTL BYNKaHWU4YeCKOW AeATenbHocTu. Hanpwu-
Mep, ocaaku, NepexKpbiBarOwme CNOW ONUCaHHbIX Bbille NMPOKNACTUYECKUX OTﬂOH@HMﬁ, BHa-
Yyane NONHOCTbH CXOAHLI C HAMWU NO cocTaBy. B OAHUX cnyqaﬂx OHMW COCTOAT M3 nepeoTno-
MEHHOW NaBo- W KPWUCTANNOKNAcTUKK, B APYIrMX — M3 4acTUL CTeKna u nemssl. Jlnwe Bbiwe
no paspe3y B HMX NOABNAEGTCA BCE BO3PAcTalowan npumeck Yy¥abix obnomkos. OTnoxeHua
OTAeNbHbIX MaKpPOUMKNOB WMEIOT Pe3ko pa3nuuHelil coctas, 4to ofycnoeneHo ctons e
Pe3KMMU Pa3NUUMAMKU B COCTARE UIBEPraeMoro BynKaHom Martepuana.

Hanpumep, naykum ocagkos, CooTBeTCTBYWOWMX nepwody obpasosaHuA 3addysusHoro,
adpyanBHO-aKCNNO3MBHOTO BynkaHa (makpouwkn 111), coctoAT B uenom us Bonee oAHo-
POAHBIX TEMHO-CEPbIX, YePHBIX, MNIOTHLIX N NOPUCTLIX NONYOKaTaHHbIX (hpar MEHTOB NUPOKCe-
HOBbIX, PeXe poroBoobMaHKOBO-NTUPOKCEHOBLIX aHae3uTo-HBazaneToB M aHgeawToB. Mukpo-
CKOMWYecku Ux ocHoBHaA macca (856—95%) coctonT na pasHookpaweHHoro crekna (30—-90%)
C MMKPONUTAMKU, MUKPOHONUTAMU U PEAKUMU BKPaNneHHWKaMu NNarmoKnasoe, NMPoOKCceHOB,
pexke porosov obmaHku, pyAHbix. B ToHKkux thpakuuAax npeobnanarot obnoMku 3T0M OCHOB-
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Puc. 35. Pentrenorpammel pakumu mexee 0,001 MM M3 raMHWCTBIX OTNO-
WEHNIA CUCMAHCKOW CBUTbI

O6pa3subl: 8 — NPUPOAHLIA, & — HaCbiLWEHHbIA FMULEPUHOM, 8 — NPOKa-
newnslid npu 550° C. CHATo B.A. AneKcaHapoBoi

HOW Maccbl. BONbWWHCTBO hparMeHTOB CBEXWE C HE3HAYMTENbHbI-
MW U3MEHEHWAMMU, rMApaTaumen cTeKna.

OTnoXeHWA CUCMAHCKOMW CBUTLI, pa3BuTele K tory ot r. Cucuan
U B BepxoBbAX p. BopoTaH, COCTOAT U3 yrnoBaThiX U B pa3HOM cTe-
neHW okartamHbix parmeHtoB: 1) ceexux nubo cnabo nMameHeH-
HbiX Pa3HoobpasHbIX N0 CTPYKTYpPE aHAE3UTOBLIX, PEXE KMCNbIX K1
aHae3anTo-6a3anbToOBLIX NaB, WX OCHOBHOW Macchl, CTEKON U CBOWCT-
BEHHBIX MM MWHEpanoB: nNNarMoKnaszoB, NUPOKCEHOB, POroBON
obmaHku, BuoTuTa, pyaHsix (B cymme no 50—60%) : 2) cxoaHbix,
HO CUNbHO W3MeHeHHbIX nopoa (Ao 40—50%). B rnuHucTon dpak-
UMK, NO AaHHbIM PEHTreHOCTPYKTYPHOrO aHanu3a, npucyTCcTBYIOT
CMEKTUTbI, TMAPOCNIOAA, NNarMoKnasel, amopdHan ¢asa (seponT-
HO, CMecb Onana W crexna), cneabl kKpucrtobanuta (onpeaeneHun
B.A. Caxapoea) (puc. 35). Takol coCTaB 0Caf\KOB CBA3aH C TeM,
4TO OHW (DOPMUPYIOTCA 3AECk 3a CYeT CHOCa MaTepuana c npunexa-
wux xpe6TOB, CNOXEHHbIX Bonee APeBHUMU BYNKAaHOTEHHLIMU W
BYNKaHOreHHO-0CaA04YHbIMKU nopoaamn. CoctaB 3TUX OTNOXKEHWNA
CHW3Y BBepX NO pa3pe3y B OTNUYME OT NPeAbIAYWMX AOCTaTOYHO
yctonume. Peakue kone6aHMA O06GHapy»XWBaWTCA NWWb Bbllle
NPOCNOEB Nennos.

dopmMupoBaHWe CMCHAHCKOW CBMTLI. BCe MMEIOLIMECA AaHHBIE FO-
BOPAT O TOM, 4YTO OTNOXEHWA HaKannueanucs B o3epe, o6pasosas-
wemcA, kak otmevan ewe A.T. Acnavad [1958], B pesynbrarte
NOANPYXWBaHWA AONWHLI p. ManeoBopoTaH NpoAyKTamMu U3Bepe-
HUA BynkaHa WMwxaucap. B6nu3nm noaHoKMA BynkKaHa ocafKoHa-
KONneHue B O3epe MMENO APKO BbIPaXEHHYI UWKAWYHOCTb, 06y-
CNOBMEHHYI0 B MEPBYI0 OYepeaAb UWMKMWYHOCTLIO BYNKaHUYECKOW AEATENbHOCTM HECKONbKUX
NOPAAKOB M KonebaHMAMW ypOBHA 03epa. Ha yaanenuu oT BynkaHa, B BepxoBbAX p. BopotaH
¥ ee NPUTOKOB, OCHOBHYIO PONb Mrpanu Nuwe KonebaHWA yPOBHA 03epa M ero ruaponoru-
YECKOro peXkuma.

Bravane npousowno noanpyxusaHue AonuHbl p. ManeosopotaH addysusamu. Mepsbii
M BTOpOW Makpouuknel opmMMpoBanuce NOA HENOCPeACTBEHHbIM BO3AEACTBMEM 3KCTPY-
3UBHO-3KCNNO3MBHOMN, 3hdy3MBHO-IKCNNO3MBHON AeATENLHOCTU BynkKaHa WMwxaHcap, conpo-
BOX/AABLUEACA HanpaBneHHbIMW B3pbIBaMWM, NUMPoOKnacTU4ecKMMu noTokamu. Bnaropapa
nepuoauyeckomy obunbHOMY CHOCY MPOAYKTOB MNepemMbiBa CBeXelW BYNKaHOKNAacTUKMW Ha-
Konunace MowHaa (ao 200 M) Tonwa PUTMUYHO MEpecnavBaloLMXCA NecYaHbiX, anespone-
NUTOBLIX, AWATOMOBbLIX OCaaKoB. [lepBbli MaKpOUWKN 3aBeplUMNCA YacTUYHBLIM CryCKOM
o3epa u obpasoBaHMeM BPe30B B BepxoBbAX AonuH. Cneaylowmi Makpouwkn Hayanca Boc-
CTAHOBMEHWEM MNOTUHBI U3 MOLUHEALWUX OTNOXKEHWA HanpasBneHHbIX B3PLIBOB M Hakonne-
HWEM BHavane annioBManbHbIX, AENbTOBbLIX, @ 3aTeM U 03epHbIX, Bce Gonee TOHKO3EPHUCTbIX
0CafKoB. 3aBepPLMNCA OH, BO3MOXHO, HEKOTOPbIM NOHWXeHWeM YPOBHRA 03epa.

Havano TpeTsero mMakpouukna COBMano ¢ Hayanom nepuoaa npeumyuiecteeHHo 3ddy-
3MBHbLIX M3BepweHud MwxaHcapa u HOPMUPOBAEHUA MLLXaHCAPCKOW CBUTbI. CKNOHbLI U NOAHO-
MWe BYNKaHa NOKPLINKUCE NaBamMu, NPeaoXPaHAIWMMU NeXxalwme HUXe TONWM oT Pasmsisa.
OTtpenbHble NMOTOKM CNyCKanwcb, BEPOATHO, HenocpeacTBeHHO B 03epo, Gnaropapa uYemy
o6pazoeanuce ckonneHWA nasobpeKuWit C XapakTepHOW KopkoW 3axkanku. CHoOC cBexen
BYNKaHOKNaCTUKK B 03epo CunbHO 3amegnunca. B paitoHe cen Baryaum, Wam6, 86nu3n yecryna
Epabnypckoro nnato, MeaneHHO HaKannMBanuce FAMHUCTbIE U YUCTble AWATOMOBbIE WNbI.
B koHue makpouukna 03epo BHOBb Gbino 4actuuHo cnyuweHo. O6pasoeanuce Bpessbl, 3anon-
HeHHble anfHoBueMm.

YeTBepTbid MaKPOUMKN HavancA MOUiHeA el IKCNNO3MBHOW AeATeNbHOCTLIO, B pe3ynsTa-
Te KoTopoi o6pasosanack o6wupHaA, o6paweHHan K IOro-BOCTOKY B3pPbIBHAA Kanbaepa B
BOCTOMHOW 4acTU BYNKaHWYECKOr0 MacCUBa U CBA3aHHbIE C Hel TONLM OTNOXKEeHWIA HanpaeneH-
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HhiX B3pbiBOB (BEPXHAA 4acTh ropucckol cswTel). OHW BHOBb noanpyaunu ponuny [la-
neosopoTaHa. B o3epe crtanu oTnaratkcA NPOAYKThl MepemMbiBa CBeXXeil NMUPOKNACTUKW:
NATO- M NEeM30KNAacTMYECKWME PaBWiA, MeCKW, anespuTel, a B Nepuoabl ocnabneHwA cHoca
MeXXAY U3BEPKEHUAMW — aneBpPUTbl, FMHACTbIE, IMaTOMOBbIE WITbl.

MocneaHMA MaKpoOUUKN 03HaMeHOBaNcA BHOBb CyLUEecTBeHHO 3dihy3MBHON AEATENLHOCTLIO
B 3anagHOi 4acTu BYnKaHu4eckoro maccusa u Ha Epabnypckom nnato. B6nuaun ycryna nnato
HaKannMBanucb FMUHUCTbIE M YKUCTbIe AUATOMOBbIe Wnbl. Bckope o3epo Beino cnyweHo no
BHOBb yrnybneHHoW A0NWHE, 3aN0XWMBLLEACA B OCHOBMOM MO KOHTaKTy Nas NnaTo U MeHee
NPOYHbIX NOPOA OPbI U Mena.

3 W3noxeHHOro MOXHO cAenaTh Cneaylolwme OCHOBHbIE BbIBOAbIL. 1. XapakTep, CKOpPOCTb
0CafKOHaKOMMEHWA U COCTaB OCaAkoB B KPYNHOM MoganpyAaHOM cuCHaHCKOM O3epe, B paiio-
Hax, npuneraumx k Bynkadam Wwxaxcap, Lxyk, B NnepByto o4epenb onpeaenAnuck ocobex-
HOCTAMM MX M3BEMKeHWA W COCTaBOM WM3BepraembiX NPoAYKTOB. B nepuoas! 3iKCNNo3vMBHOW
AeATENbHOCTW 34eCb HaKannMBanWcs MOLWHbIE TONWM OCAAKOB U3 MEpPeoTnoXXeHHOW nnpo-
KNacTUKK B HaYane UMKnoB U 3 oBorawleHHbIX e ANaTOMOBBIX UMOB — B KOHUue. B nepuo-
Abl 3thhyaMBHbLIX M3BEPXKEHWIA BCneAcTBMe ocnabneHWA cHOca OTnaranvch ropasfo MeHee
MOLLHbIE OCaAKKW, @8 MECTAMW B OCHOBHOM NULLL AMaTOMOBbIE WUAbL.

2. Ha yhaneHun OT BYNKaHOB OTnaranuck 0AHOPOAHbIE NO COCTaBY BYNKaHO-TEPPUreHHbIE,
TeppureHHbie TOHKO3EPHUCTbIE 0CARKY W MTMHUCTbIE ANETOMOBLIE WTbL.

3. MpucyTcTBMe B O3ePHBIX OTNOXEHUAX TOHKUX MPOCNOEB W PacCeAHHbIX BbiAENEHWA
ayturenHoro runca [y c. Wamb u woxHee r. Cucuar) cBUAETENLCTBYET O ACCTATOMHO CYXOM

(no kpaiiHel Mepe BpemMeHamu) Knumarte BpeMeHU HaKONNeHWA CUCWAHCKOW CBUTLI, BEPOAT-
HO BNU3KOM K CEMWapUAHOMY.



3AKIHOYEHUE

naBHoW Wenbio paboTel 6bINO U3yYeHUe CTPOEHWA, BeLLLECTBEHHOMO COCTaBa U (hopMUpOBaHUA
OTNOMeEHWH Y MOAHOMMIA AGHCTBYIOWMX BYNKaHOB Ha NpUMepe COBPEMEHHbIX M HOBEALIMX
HasanLTOBbIX M aHAE3WTOBbIX ByNikaHoB KamMuyatku u ApmeHuu. B peaynbTate NpoBeAeHHBIX
WceneaoBaHuil NonNy4YeH PAA FNaBHbIX BbIBOAOB.

1. [eTanbHoe W3yueHUe MUMPOKNACTMYECKOTD MaTepuana MOKasano, YTO ero BaXHerwue
ocobeHHocTH 06ycnoBneHbl Npexae BCEro cOCTaBOM UCXOAHOro pacnnasa, XxapakTepom Byn-
KaHU3Ma U TUNamMu n3gepKenuit. 3T GaKTops! onpegensaioT cywecTB0BaHue ecTecTBEeHHbIX
NDWMPOAHLIX acCOUMaUMiA NUPOKNacTMYeCKoro Matepuana. JetansHanA Ux XapakTepucTUKa aaHa
B Tabn. 2, KOTON28 B CEA3M C 3TUM MOXET ABNATLCA OJHWM U3 BapUaHTOB FeHeTUYeCKON ero
KHBCCMWKauVIH. OCHOBV €e CcOoCTaBnAeT pasaeneHue I'IHpOKHaCTWIBCKOI'O mMatepuana no
coctagy Ha 6a3anbTOBbIV M aHAE3UTOBLIW; MO XapakTepy AEATENbHOCTU —Ha NUPOKNACTUKY
TPEX OCHOBHbLIX TUMOB aMMapaTtos: CywecTBeHHO-3QY3MBHbIX WHUTOBbIX BYNKaHoB, 3pdy-
3UBHO-3KCNNO3UBHbLIX CTPAaTOBYNKaHOB W 3KCTPY3UBHO-IKCNNO3UBHBIX NOCTPOEK; MO TuUnam
W3BEPMEeHWH — Ha YeTkipe rPYNnbl, OTBEYaKWMe BAKHENLLUM UX TUMEM: raBaiCKoMY, CTPOM-
BonnaHcKOMY, BYNKaHCKOMY W HanpasfieHHbIX B3PbIBOB.

M3BecTHO, 4TO NPW OTNOXKEHUM NMPOKNACTUKK U3 IPYNTUBHBIX T4 NPOUCXOAUT mx Andde-
peHuMaumA Mo KpynHOCTU W yaensHOMY Becy U, COOTBETCTBEHHO, MO MWUHepanoroe-neTporpa-
thuyeckoMy M XumMuyeckomy coctasam. WccnepoBalmA nokasanu, YTo NPy 3TOM BCNeACTBUE
ocobeHHOCTE MCXOAHOrO MaTepuana HaubBonee cyuwlecTBeHHble W3MeEHeHWA MUHepanoro-net-
porpadmyeckoro U XMMUUYECKOro COCTaBOB MPOUCXOAAT B HOBEHWNbHBIX Nennax HanpaeneH-
HbIX B3PbIBOB W CWMMbHLIX BYNKAHCKUX (MAMHWAHCKWX) W3BEPXKEHWH aHAE3MTOBLIX 3IKCTPY-
3UBHO-2KCNNO3UBHLIX BYNKaHOB. 3TO CBA33HO C TeéM, YTO OHWU COCTOAT B OCHOBHOM U3 NEerkKnux
NeM30BbIX YacTWL, KPUCTannoB NecYaHoi M OTYacTW anespuTOBON PasMEPHOCTM WU TOHKOM
BUTPOKNACTUKM.

2. BynkaHu4YecKuWid annapat v OTNOXeHWA, HaKannMBalwLWMWeCA Y ero NOAHOXUA U no ne-
pucbepun, 06pas3yrT 3aKOHOMEPHDO NOCTPOEHHbIN KOMINeKe, BarkHeWwmuMy ocobeHHoCTAMMK
KOTOpOro ABMNAIOTCA: YeTKaA BePTUKanbHaR WU paAawanbHaA 30HanbHOCTb, ACHO Bbipa)<eHHaA
UMKNUYHOCTb MU OTHETNKUBOE pacuinpeHue oﬁnacm HaKONMNeHWA OTNOXeHW no Mepe pocTta
BynKaHa. MOLL(,HOCTI:, COCTaB OTMOXKEHUHA 1 0006eauocm UM KMTMYHOCTM ONpeaeTAIOTCA npexage
BCEro XapakTtepom BVnKaHH‘iBCKOﬁ AeATEeNbHOCTH, & TaKXe anhed.’)OM (CO3A&B&EMHM BYynKa-
HU3MOM, TeKTOHWKOW U IK30reHHbLIMU NPOLECCAMK) , XapaKTepPoOM TEKTOHMYECKUX ABVXKEHUIA
W KNMMaToM paioHa. BbiAenAIOTCA TPU OCHOBHbLIE 30HLI OCafgKOHAKOMNEHWA: cobBCTBEHHO
BYNKaH, 06nacTe ero NnoAHoOXMA U nepudepun. ¥ BynKaHoB pa3HbiX TUMNOB BCNEACTBUE Pe3Ko
pa3snNUYHOro XapakTepa BYNKaHW4YeCKOW AeATeNbLHOCTM OTMe4eHHaA o0Lan cXxema UMeeT Bechb:
Ma CyuiecTBeHHble 0CoBeHHOCTH.

B cTpoeHuu cyulectBeHHo 3diby3suBHbIX BynkaHoB pesxko npeobnanator naebl, nepecnau-
BalOWMWECA C PeAKUMK FOPU3OHTAMM U NUH3AMKM NUPOKNACTUKKM U NPOAYKTOB €e NnepeoTno-
weHuA. Jlwe y noAHoXui U no nepudepun 3dcy3MBHO- U IKCTPY3UBHO-3IKCMNO3UBHBIX
BY/NIKaHOB Pa3BuTbl MOLLHbLIE TONWM PbIXAbIX OTNOXeHWi, Mpu 3TOM B NepBOM Cny4ae cpeaun
HUX 0BbI4HO 3HAYUTENLHYIO PONbL MIPAOT NaBki, @8 BO BTOPOM 4acTo npeobnaaaloT nMpoKnacTu-
YeCKue HaKoNNeHuA.

3. W3yyeHve NOAHOXMWA COBPEMEHHbIX AEMCTBYIOLWX BYNKAHOB U APEBHUX BYNKaHOreH-
HO-0Caf0YHbIX TONLL MOKa3ano, YTo B HUX BCTPEYAOTCA NPaK TMYECKWU BCe FeHeTUYeCKWUe TUMbI
OTNOXEHWIA, U3BECTHbIE W B HeBynKaHWyeckux obnactAax. OaHako Haunbonee WMPOKO B HUX
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pacnpocTpaHeHbl NaxapoBbie, NPOMOBMANbHLIE U AENOBUaNbHO-NPONBUaNbHbIE HAKONNEHUA,
B onpegeneHHbIX YCNOBUAX BCTPEYalOTCA NEegHUKOBbIE, BOAHO-NEAHUKOBLIE, 03ePHbIe U 30N0-
Bble ocagku. PacnpoctpaHeHue Takoro cBoeobpa3HOro reHeTUYECKOro KOMMeKca y nogHo-
MU M No nepudhepun AeMCTBYHOWMX BYNKaHoB obycnosneHo npexae scero obunuem He-
3aKpenneHHoOW PacTUTENbHOCTBID PbIXNOW NMMPOKNACTUKKU, KOHTPAcTHbIM penbedomM W Apy-
rumMu npuunHamu. CTeneHb Pa3BUTUA U XapaKTepHble 0COBEHHOCTM TexX UMK MHBLIX U3 ITUX
oTnoXeHu 0BycnoBneHbl B 3HAYMTENbHOW CTeNeHW KNUMaTUYECKMMMW YCNOBMAMM PaloHa
¥ pazmepamMu camux ByNKaHoB.

B ycnoBuAx yMmepeHHoro rymuaHoro knumarta Kamuyatku HeBGonblive ByNKaHbl ONOACaHbI
wneidami gentoBUanbHo-NPonoBUanbHbiXx ocagkos. o mepe pocra BynkaHa obpasyetch
4eTKO BbIPaEHHOE MOAHOXKWE, B CTPOEHWW KoToporo Hambonee WWMPOKO NpeacTaBnexbl na-
XapoBble OTNOXeHWA, U NepudepuA, rae npeobnagadT nponBUansbHele, a B BNaronpUATHON
o6cTaHOBKe M 03epHble HakonneHuA. ¥ Haubonee KPynHbIX BYNKaHOB B Bepxax MOAHOXWUIA
pacnpocTpaHeHbl Tak)ke MopeHbl. B pesynbTate aetanbHOro nutonoro-gaunanbHOro aHanusa
BbIACHEHb! AMArHOCTUYECKWe Npu3Haku, haumanbHo-reHeTUYeCKUA COCTaB, OCHOBHbIE Y4€PThI
CTPOEHWA M (POPMUPOBAHMA BCeX 3TUX ocaakoe. KpaTKaA XapaKTepucTuKa OCHOBHbIX thalui
W reHeTUYeCcKMX TUNOB OocaakoB AaHa B Tabn. 3—7. XapakTepHoii 0coBeHHOCTLIO BCEX OTNO-
WeHW ABNABTCA MPUCYTCTBME B HUX, ocoBeHHO no nepudepun BYNKaHOB, PacTUTENbHbIX
OCTaTKOB, UHOTAa npocnoee Topda.

MNocne npexkpaweHnA UM ANUTENLHOTO NepepbiBa BYNKaHUYECKOW AeATeNbHOCTU HepeaKo
y>Ke Yepe3 HecKOofNbKO ThICAY MeT 34eCh HAYMHAKOT HaKannWBaTbCA TUMWYHLIE anniBUanbHbIe
¥ 03epPHO-BONOTHBIE OTNOXEHWA, KaK U B COCEAHWX HeBYNKaHWYecKUx paioHax KamuaTkw.

lMpu nepexofe OT FYMUWAHOINO KNMMaTa K apuAHOMY B CTPOEHWU He TONbKO MOAHOMXWM, HO
1 nepudepun BynKaHoB, ocobeHHO 3thdy3MBHO- U IKCTPY3UBHO-IKCNNO3IUBHbIX, Ha4YMHAOT
npeobnagate naxapoBbie oOTNOXeHWA. OcafKu BPeMeHHbIX BOAOTOKOB WIPawT MeHbLUYH
pONbk U rOpPa3Ao Xy»e COPTUPOBaHbi. ITO CBA3aHO C TEM, YTO B YCNOBWMAX 3acCyLUNMBOro Knu-
MaTa, npu Pa3peXkKeHHOCTW MKW OTCYTCTBMM PacTUTENsHOro NOKpPoBa U 06unuv obBnomoyHoro
MaTepuana npakTu4ecku nwboi AoXab BbizbiBaeT o6pa3oBaHue naxapoBbix nNoTokoB. O6biy-
Hble BOAOTOKMW MPW 3TOM CYLLECTBYIOT OrpaHW4yeHHoe BPeEMA U He cnocobHbl BbIHECTU U nepe-
MbITh 3Ha4MTenbHOE Konu4ecTBo obnomovHoro matepuana. [pyrowd BakHOW 0COBEHHOCTLIO
annoBUanbHO-NMPONKBUANbHLIX W 03ePHbIX OTNOXEHUW ABNRETCA NPUCYTCTBME XEMOTeHHbIX
MWHepanoBs: MNPOCMNOeB W PacCeAHHbIX BbIAeNEHWA KanbuuTta, runca u otcyTcreue nubo pea-
KOCTb PaCTUTENbHbIX OCTaTKOB.

Mpu nepexoge OT FYMMAHOrO KNMMarta K NegoBOMY B CTPOEHMM MOAHOMWIA BYNKaHOB
BMECTO NnaxapoBbiX HaKomnneHwWin HauuHawT npeobnanate MopeHsl. [Tuwe B KpaeBon 30He nea-
HMKOB MPUCYTCTBYIOT MNPOCNOM U NKWH3bI BOAHO-NEAHUMKOBbLIX OTNOXEHWA, a no nepudepun
negHWKoBOro nokposa npeobnagawT ABUMOrNAUMANbHBIE OTNOXEHWA C NPOCNOAMK U
NMH3aMK NaxapoBbix obpa3oBaHuid.

4. B cTpoeHWM OTNOMKEHWA, HaKaNNMBAKOWMXCA Y NOAHOXWWA AEUCTBYHOWMUX BYNKaHOB,
YCTaHOBMNEHO CYLUECTBOBAHWE UMKNMYHOCTM HECKONbKUX MOPAAKOB, OTpaXalwLlen npexae
BCErO UMKNMYHOCTL BYNKaHW4YecKoW geATensHocTU. Ha ocHoBe nuTonoro-hauvnansHoro aHa-
NMU3a U U3YYEHUA LUMKNWYHOCTM CTPOEHUA 3TUX OTIOXKEHUW CO3AaHbl CEPUW naneoreorpadm-
YeCKUX KapT, OTPaalwmX OCHOBHbIe 3Tanbl hOPMUPOBAHUA CaMUMX BYNKAHOB W BYNKaHO-
reHHO-0Ca404HbIX TONLW,.

OnemMeHTapHble UMKNbl 0BycnoBneHsl B OCHOBHOM NEpPUOAMYHOCTLIO MapoOKCU3ManbHbIX
W3BEPXKEHUIA U Haubonee YeTKO NPOABNEHbI Y 3KCTPY3UBHO-3KCMNO3MBHbLIX BYNKaHOB. Y Mx
NOAHOXWIA OHWM Pa3BuTkl He MOBCEMECTHO, @ rnaBHbiM obpasom B obnacTu pacnpocTpaHeHUR
NPOAYKTOB Takoro usBepxkeHuA. Pazpe3 uukna obbl4HO HaYMHAETCA NaYyKOW NUPOKNACTH-
YEeCKMX W NaxapoBbiX HAKOMMNEHWH NapOKCW3ManbLHOTrO K3BEepPXXeHWA, a 3aBepLlUaeTCA Aento-
BUaNbHO-NPOMIOBMANBHLIMW  MAK  MPONKBUANbHBIMKU  oTnoxeHWAMKA. UuknuyHocTe Gonee
KpynHoro nopAaka (Makpouumknbl v T.4.) OTpa)kaeT NepuoAMYHOCTb M3MEHEHWA WHTEHCUB-
HOCTM M YacTOTbl MNapPOKCW3ManbHbIX W3BEPXeHWW. OTU UMKNBI YXKe BblAEPXUBAKOTCA Ha
BecbMa 3HaYuTensHoW nnowaav. Camu ByNKaHbl ¥ KOMMAEKChl OTNOXEHUA MX MOAHOMMWA,
a TaK)Xe 3aKOHOMEPHO MOBTOPALWMECA UX COYETAHWA B paspe3ax BYNKaHOreHHbIX U BYNKa-
HOreHHO-0CafOoMHbIX Tonl, 06pasyloT uuKnbl KpynHoro nopAaka. lpumepom ABnAKTCA
BoxyabepAcKan TOALWA U CUCHaHCKaA cBuTa ApmeHun, HeobxoaMMO OTMETWTE, YTO Ha TaKyHo
LMKNWYHOCTE HepeaKO HaKNaAbiBaeTCA UMKNMYHOCTb, 06pasylollanca B pedynbTate TEKTO-
HUYECKUX ABUKEHUA.

5. BbIABNEHblI OCHOBHbLIE 3aKOHOMepPHOCTH (HOPMUPOBAHWA BELWLECTBEHHOrMO COCTaBa OTno-
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WEHWA NOAHOXMIA 1 nepudepur 6azanbTOBLIX M aHAE3UTOBLIX BYNKaHOB. YCTaHOBNEHO, 4TO
oH oBpasyeTcA npexae BCEro 3a CYeT NEPeOTNOMEHWA, M3MENBYEHUA M CMELUMBAHUA CBeXeN
NUPOKNAcTUKK Naxapamu v NegHMKaMK, a TaKKe ee oKaTbiBaHUA U AvdidepeHunaumm BpemMeH-
HbIMW BOAOTOKEMM MO KPYNHOCTM M YAENbHOMY Becy, a cCnejOBaTenbHO, N0 MWHepanoro-
neTporpauyeckoMy M XUMUYECKOMY cocTaBam. WHTeHCuBHOCTE Takoi AuddepeHumnaumm
onpeaenAeTCA B 3HAYATENbHOW CTENEeHW UHTEHCMBHOCTLI PAacKPWUCTannu3auuu W3BeprHyToro
matepuana. OHa cnabo BbipaXkeHa B 0cafkax, PacnpocTpaHeHHbiX No nepudepun 6asanbToBbIX
cywecTtBeHHo 3ddy3meHbIX W 3ddy3MBHO-3KCNNO3MBHLIX BynkaHoB. HaobGopoT, Kak u B
nennax nNpu 30N0BOM pasHoce TakanR AudipepeHunaunn Haunbonee CUnNbHO MPORBNEHA npu
HaKONNEHWW NPONBUANBHLIX O0CagKoB no nepudepun aHAE3UTOBLIX IKCTPY3WBHO-3KCNNO-
3MBHBIX BYNKaHOB.

B 3TMX YCNnOBMAX NULUb BanyHHO-raneyHble pyclosbie 0cagKu U rPaBUAHO-TaneyHblie ocaa-
KW ApOGAWMXCA BOAOTOKOB, HAKanNMBAaKLWMECA B AONMHAX W BePLUMHHBIX YAaCTAX KOHYCOB
BbIHOCE, BMOMHE OTPaXKawT COCTAB W3BEPrHyTOro marepuana. lMecyaHbie 0Cafku pacnnacTei-
BaOWMXCA BOAOTOKOB COCTOAT B OCHOBHOM M3 MWHEPanoe: NNarvoKnasoB, NUMPOKCEHOB,
poroBoit 06MaHKu, PYAHbIX U MNO3TOMY MMeloT Bonee OCHOBHOW XMMWYECKUW COCTaB, YeM
WCXOAHBIW MaTepuan. AneBponennToBbie, NENMTOBLIE OCAAKM MEANEHHO TEKYLIMX U MCCAKAN-
WMX BOAOTOKOB, HaKanNMBawLWMecA B OCHOBHOM No nepudepun KOHYCOB BbIHOCA, COCTOAT
NPeMMYLLECTBEHHO U3 YacTML, OCTATOMHOMO CTEKNa U No3ToMy umetoT Bonee KUCNLIA, HepeaKo
aHAe3UTO-AauMTOBLIN XuMUYecKuid cocTae. MpuHuMnuaneHo cxoaHble ocoBeHHOCTM cocrasa
MMEIOT 1 03epHble 0BpasoBanuA. B HuX Takke necvaHbie ocaaky NpuBpexHbIX YacTel o3epa
wmelnT Gonee OCHOBHOW, @ aneBponenuTOBble OCaAKW BHYTPEHHWX 4acTeld o3ep — Gonee
KWUCMbIM COCTaB MO CPaBHEHWIO C aHAE3UTOBLIM COCTaBOM UCXOAHOW MMPOKNACTUKK.,

Taxkum o6pasom, BaxHedwme ocobeHHocTn audbepeHumaumm NUPOKNACTUKK NPU ee nepe-
OTNOMEHUW BPEMEHHbIMIA BOAOTOKAMM U B 03ePHbLIX YCNOBUAX 0Ka3biBAOTCA NPUHUMNWANLHO
CXOAHBIMM C OCHOBHbIMM YepTamMu ee onoBoin AnthdepeHuunaunn. BaHo noavepkHyTh, 4TO
OTMEYeHHble TeHAEeHUMW YCUNMBAKTCA NPU BanbHerLUeM MepeoTNOXEeHUU BYNKAHOKNACTUKHK
peKamu U B MOPCKUX YCNOBUAX,

B uenom o6nomMoMHbIA MaTepvan, CHOCUMbIA naxapamu ¥ BPEeMeHHbIMW BOAOTOKAMM CO
CKNOHOB AENCTBYIOWMX BYNKAHOB, CrPY>XaeTcA rnasHbIM o6pa3omM y Ux NOAHOXWIA U OTHACTH
no nepugepun. Mocne npekpaiieHnA BYNKaHWMYECKOH AeATeNbHOCTH MaTepuan BbiHOCHTCA
rOPHBIMKA PYYsAMU U PeKaMu Ha npunerawwuve Tepputopun. Hakannuealwwmeca Tam annto-
BUWanbHbIE OCAAAKM WMEKT CMeLlaHHbIW cocTas. B HuMx Gonee CyLIECTBEHHYI Ponb UrpawT
NPOAYKTbl AeavHTerpaunu 3ddy3vMeHbIX U IKCTPYauBHbIX nopoa (ecnu oMu uMetoTcA B 06-
NacTu cHoca), NoABNATCA 0BNOMKKM M3MeHeHHbIX nas u nupoknactuku. O6nomku craHo-
BATCA NyYlle OKaTaHHLIMWU U COPTUPOBAHHBEIMI MO KPYNHOCTU U YAENBHOMY Becy.

Mony4eHHble pe3ynbTaThl MMEHT BOKHOE 3HaYeHWe ANA Hay4HbIX UCCNeA0BaHUW, KPynHO-
macluTabHOM reonorMyeckoil CHEMKHU, NOMCKOB U PasBefky MeCTOPOXKAeHWI NoNe3HbIX UCKO-
naemMbix, UHKEHEPHO-TEONOTUYECKMUX M3bICKAHWA B palloHax COBPEMEHHOrO U APeBHero Byn-
KaHUW3Ma, a TaKXe ANA OUEeHKW BYNKaHW4eCKOMW onacHOCTV B 06nacTAX akTUBHOIO BYNKaHW3-
Ma B CBA3K C PACTYLMM WX XO3ANCTBEHHLIM OCBOEHUEM.

PesynbTatel paboThl cnegyeT y4MTbIBaTb NPU NUTONOMMYECKUX, BYNKaHOMOTMYECKUX W
neTporpathuyeckux wuccneaoBaHuax. B uyacTHoCTW, nonyueHHble NA8HHbIE © COCTaBe nMPO-
KNacTUYeCKOro MaTepuana M NPoAYKTOB ero nepeoTnoXeHWA BaXKHMbl ANA BbIACHEHWA 06-
nacTed CHOCA W OCHOBHBLIX YEPT BYNKAHUYECKOW AEATENLHOCTM, 8 TakKKe ANA YTOYHEHWA W
KOHKPETM3aUUM CyLIecTBYIOWMX KnacouduKaunmii BYNKAHOKNACTMYECKUX W CMELUaHHbIX
nopoa. Kpome TOro, 3t fAaHHbIe CRefyeT YYMTbIBaTh NpPW U3YYEHUM HE TONbKO KOHTUHEH-
TankHbIX, HO U MOPCKUX BYNKaHOreHHO-OCAA0YHLIX TONWL, NOCKONbLKY B 3HaYMTeNnbHOM mepe
OHM Takxe GOPMUPYIOTCA 38 CYeT NMPOKNACTMKMU Ha3eMHbIX BYNKaHOB W NPOAYKTOB ee
NepeoTnoXeHUA,

B nocneaHve roabl NPOBOAATCA AeTanbHble TehpoxpoHoNorM4eckne UCCNeAoBaHWA, NO3BO-
NAWLWME B COYETAHWW C PAanOYrNepoAHLIM AaTUPOBaHWEM BLIACHATL CTROEHWE U UCTOPUIO
passuTUA ByrnkaHos. MccnegosaHuA Mokasanu, 4T0 MeTog nuTonoro-aunansHoro aHanusa,
W3YYeHWe UMKNMYHOCTU CTPOEHWA OTINOMXEHWIA MOAHOXWIA WM nepudepun BynKaHos B coveTa-
HUM C MUHepanoro-neTporpadbuYecKMMU UCCNEAOBAHWAMK TMO3BONAeT CyLleCTBEHHO aonon-
HUWTL Takue paBoTbl, a B PAAE CNy4YaeB ABNAETCA OCHOBHBLIM, 1aBaA BO3MOXHOCTb NPOU3BO-
AMTL AeTanbHbie KOPPenAUMW M naneoreorpaduyeckue pPeKoHCTPYKuuu. Bonee Toro, Takue
MeToAbl MOXHO YCNewHo NPpUMeNATh TaK¥e K U3y4YeHUnH Gonee APEBHUX KOHTUHEHTaNnbHbIX M
MOPCKUX BYNKaHOrMeHHO-0CAA0MHLIX TONUW, NMOWCKaM U pPassefKe COAEPXKALMXCA B HMX pa3-
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NUYHBIX MOME3HBbIX WCKOMaeMblx, TaKuMx, Kak Hed)Tb, ras, KameHHblin yrons, cdochopuTsl,
ANATOMUTbI, GEHTOHUTLI, POCCHINK TUTAHOMAarHeTUTa, CTPOUTENbHBIE MaTepuansi.

MNoaHoimA BynKaHoB ABNAIOTCA BMECTUMWEM [POMagHLIX 3anacoB pa3HoobpazHbix
CTPOUTenbHLIX MaTepuanoB, KOTOPble UCMONbL3YKTCA noka ewe cnabo. Hanpumep, MowHble
OTNOXEHWA HanpaBneHHbIX B3pbIBOB Y NOAHOXMWIA BynkaHoe ABava, BeabiMAHHLIN, WLusenyy
ABNAKTCA HeucYepnaembiMU MECTOPOXKOEHUAMM wWwebHA u ApecBbl, NPaKTU4eCKU TOTOBbIX
K ynoTtpebnenuio B KavyecTBe HanonHWTenA ANA TAXenbiX 6eTOHOB, ANA AOPOXHOTO CTPOM-
TenscTBa U T.4. Wnakoeble KOHycbl BOKOBLIX NPOPLIBOR, OTNOXEHMA NEM3OBbLIX NMPOKNACTH-
YeCKUX MOTOKOB MOTyT paspabaTbiBaTbCA Kak MeCTOPOXKAEHWA LUNaKoB U NemM3 — Nerkux
HanonHuteneh GeToHos. OTNOXEHWA arnOMepaToBbIX NUPOKNAcCTUYECKUX MOTOKOB nunapu-
TOBbIX BYNKaHoB ApMeHuW pa3pabaTbiBalOTCA KakK MeCTOPOXKAEHWA MeM3bl U BCMYYEHHbIX
NepnMToB B DCHOBHOM ANA Hy»A pecnyb6nvku v npunexawmx paioHoB. OTnoxxeHuA Ha-
npasneHHbIX B3PLIBOB 3TUX BYNKaHOB MOTYT Npu onNpPeaeneHHsIX ycnoBuax pazpabatsigartsca
KaK MecTOPOXXAeHUA HEeBCMYy4eHHOro nepnvTa ANA TPaHCNOPTUPOBKW B bonee oTAaneHHble
paiioHblI.

Ha wkoHycax BbIHOCa BPeMeHHbIX BOAOTOKOB HaXxOAATCA 3HaYvTeneHble 3anacbl ranevHu-
KOB, FPaBMA U MNECKOB, KOTOPbIe TaKXke MOryT NPUMEHATLCA B Ka4ecTBe 3anonH1TenA GeToHa,
npyu cTpouTenscTBe AOPOr. B 03epHbIX OTNOXMEHWAX MPUCYTCTBYIOT 3anexu AWaToOMWUTOB,
KOTOpbIE MMEIOT TEM Nyullee KaueCcTBO, YeM MeHblie npumeceid o6nomouHoro matepuana
nocTynano BO BPeMA WX HakonneHwA. Tak, B cucMaHCKOW CBUTE ApmeHun nnactsl Haubonee
BbICOKOKA4YeCTBEHHOrO AMATOMWTA MPUYPOMEHbI K MNepsBoMy W MATOMY MakKpouuknam, B0
BpeMA (OPMUPOBAHWA KOTOPBIX MOCTYMAEHWe B BOAOEM CBEXEro BYJIKaHOKMNACTUYECKOTo
maTepuana pe3xKo 3amefnunoch.

BynKaHOreHHo-0Caf04Hble TOMLWM, HaKannueaslUMecA B YCMNOBMAX apUAHOTO Knumara,
xapakTepuaylotcA 06unuemM xemoreHHoix MWHepanoB; HepeAKo B HUX BCTPeYalTCA MecTo-
poxaeHus Bopatoe. [lpeacraBnAeTcA, 4YTO CcapmaTcKan fGenecoearaA CBuTa ApMeHUK
fepcleKTUBHA ANA MOWCKOB 3TOr0 NOMe3HOro uckonaemoro. B ee cTpoeHvn 3HauvTenbHyto
ponb MrpatoT 03epHbIe 0CAAKK, B KOTOPbIX MOTYT BbITh BCTPE4EHbI Boparts!.
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OBBbACHEHUA K ®OTOTABJIMLAM

Tabnuuyal

BHewHUiA Bua MenKkux wnaxkoseix 6omb6 (7) wu nanunneir (2) (npopeiBa Buniokait, 1938 r.) u ux
MUKpocTpyKTypa: 3, 4 — ye. 160; 5, 6 — ye. 320.

Ta6bnuuall

BynkaHuueckue nennel W3seprennii ctpombonuanckoro Tuna; ummepcusa (npopeie Bunwkair, 1938 r.)
®Ppakuum, mm: 1, 2 ~0,25-0,1; 3—6 — 0,1-=0,05; 7, 8 — 0,056—-0,01

Tabnuuyalll

Menkue Bynkanuueckue 6omBel U LWNaKKU U3BEPIKEHWA BynKaHcKOro Twna kpatepa Tupanyc (1938 r.)
Bynkana Knwuyesckoro i

1—4 — eHewnuit Bua; 5 — wnud, ye. 160; ocHosHan mMacca nonynpo3spayHas, Henpo3spauvan (raxunut),
TaK KaK HachiWeHa MUKPDOHONUTAMIN W KPUCTANAU TamMu

Ta6nuuyalV

Mennbl M3BepXKeHUW BYNKAHCKOro TWNa M3 pa3pe3a NOYBEHHO-MMPOKNAECTUYECKOro 4Yexna synKaHa
Kniwouesckoro

1 — o6wuii Bua Yexna s6nusu npopbisa 6uneanoro (1945 r.); 2—6 — dpakunun, mm: 2, 3 — 0,25-0,1,
4—-0,1-0,05; 5§ —0,05-0,01; 6 — menee 0,01

TabnuruuaV

OTnoMeHWA pacKaneHHsIx naBuH BynkaHa Kusumen (maxpouunkn IV) :
7 — pa3spes no py4sio Yaeexa; 2 — dopma menkoro webHn, apecesl; 3—5 — mukpocTpykTypa o6nom-
ko8B, y8. 160: 3 — nnarno6aszansT, 4 — NMPOKCEHOBLIA aHAB3WUT, 5§ — NUPOKCEH-POrOBO0BMaHKOBbLIA aHAe3UT

TabnuuyaVl

MupoknacTuka OTNGKEeHWI HanpaBneHHoro BapsiBa (NMPoKceHoBLIA aHaeanT — 1—5) v arnomepartoso-
ro noToka (nNupoxceH-porosooBmanKoBsI anae3nT — 6) wasepxenua Bynkakwa BeasimanHoro B 1956 r.

1 — Bynkanuyeckuin webeHs, apecea; 2, 3 — ux mukpocTpykTtypa; 2 — ys. 160, 3 — ys. 320; 4, 5 —
3anonHUTeNb OTNOMXEHW, ummepenA: 4 — dpakuun 0,25-0,1, 5 — dpaxkumn 0,1—-0,05 mm; 6 — nem3oBbIi
aHAesuT arnomepaToBoro noTtoka, ye. 160. Pl — nnarvoknas, Px — nupoxcex

TabnuuaVll

t0BeHMnbHLIE NENNbI HaNPasneHHLIX B3psIBOB BynkaHa Wusenyy

7 — nennel uasepxenun 1964 r., dpaxkuma 0,25-0,1 mm; 2—4 — nennkl U3 NOYBEHHO-NUPOKNACTUYECKO-
ro 4yexna, cnom W, : 2—4 — ppakuum, mm: 2 — 0,25-0,1; 3 —0,1-0,05, 4 — 0,05—0,01; 5 — anA cpaBHe-
HUA — nennel BynkaHa Kuaumed (maxpounkn I11), dpakums 0,05—0,01

TabnwuuyaVlll

OTnoxeHnA NemM30BOro NMPOKNACTUYECKOro NOTOKE ynxaué Knaumen (Makpouunkn IV)
7 — nemzoBble dparMeHTbl, 2 — WX MUKpPOCTPyKTypa, yB. 320; 3—6 — 3anonHuTenb OTNOKEHWNA:
dpakuuu, mm: 3, 4 —0,25-0,1; 5§ —0,1-0,05; 6 ~ 0,05—-0,01

TabnuualX

OTnoeHWA rpA3eKamMeHHOro NaxapoBoOro NoToka B6NM3K cefcMOoCcTaHuUMKn AnaxoHuny
7 — nosepxHOCTb OTNOXEeHWH; 2 — cynecyaHsle rNbiGORO-BaNyHHLIE 0canku ¢ obocobnenuem ckonne-

HWA rpy(ﬁc):ro martepuana; 3 — TaKue e OCajKW, HO COBEPLUEHHO HECNOMUCTbIE W HECOPTUPOBAEHHbLIE U UX
netane (4
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TabnuuaX

OTNnoXeHuRA rpA3eBbiX naxapos

] — OTNOXeHWA A0XKAESOro NaxapoBoro NOToKa B gonwHe p. MonyBensHon; 2, 3 — OTNOXKEHWA rpA3e-
BbiX NOTOKOB, 06Pa30BABWWXCA NPU W3BepPKeHun BynkaHa BessimaAnnoro (1956 r.) : 2 — B6nu3au KpaTepa
Crennepa, 3 — B HU30BBLAX AONWHBI P. AnaxoHuny (B BepxHel yacTu paspesa)

Ta6nuuyaXl

MeaHuKu M MOpeHbl Y NOAHOXBA BynkaKa Kniovesckoro

1 — neaunk B6nM3n kpaTtepa BenAnkunHa (1953 r.); 2 — Tam xe, MopeHocoaepawmin neq; 3 — Tam xe,
NoBePXHOCTL NEAHWKE; Ha 3agHem nnade kpatep BenAHKWHAE; 4 — ronoueHOBbLIE MOPEHLI HAa BOCTOYHOM
noaHoXuu Bynkana Kniwovesckoro s6nusu Kpartepa lNepper

Ta6nwuuyaXll

LonuHel BpeMeHHbIX BOAOTOKOB Y NOAHOXWA BynKana Knwovesckoro
7 — sepxosse (y kpatepa MNeppen) ; 2 — cpeaHAR yacTb (B6NMan Konyca S ) ; 3 — HUKHAR YECTH AONMH
(p. MTony6enbHan)

Ta6nuua Xl

JlonuHBl M KOHYCbl BbIHOCE BPEMEHHbBIX BOAOTOKOB

1 — BEPWIWHHER 4Y8CTb KOHYCA BbIHOCE P. ANaxXoHuuy; pPexa ApoBUTCR HA MHOXKECTBO GLiCTPO Murpu-
pylowmMx pycen; 2 — CPeAHAR YacTb KOHyca BbiHOca p. KMPrypuy; noTok pacnnacTeiBaeTcA no ‘NecYyaHon
pasHuHe; 3 — p. KameHuCTAA, NOANPYKEHHAR NaBOBbIM NOTOKOM u3sepeHuAa 1938 r,; Ha 3agHem nnaHe
kpatep Buniokai

Ta6bnuua XIV

OkarauHoCTe ranewHo-sanyHHoro (7, 2), kpynHoraneyHoro (3) w menkoraneyworo (4) marvepuwana
B8 pycne p. ANaxoH4Yu4 B PanOHe CeHCMOCTaHUMK

Ta6nuuyaXV

MecyaHble ocagkn npupycnosoi otmenu (7) n BTopocTenenHsix pycen (2, 3) p. Kuprypuy: 2 — no-
BEPXHOCTh OCYLEHHOO BTOPOCTENeHHOro pycna, 3 — paspe3s 0cagkoe BTOPOCTENEHHOrO pycna; BuAaHbI
anesponenuToOBbIe NPOCNON 3aUNeHUA

Ta6bnuuaXVl

I'pasuitHo-raneyHsie ocaaku ApobAWMXCA BOAOTOKOB
1 — B HW)KHE# yacTu paspesa 4-MeTpOBOW Teppack! p. AnaxoHuuy; 2, 3 — 8 BEPLIMHHOMA 4YacTM KOHyCa
BblHOCa p. Kuprypud: 2 — pa3spes 8 HanpasneHuMW Te4eHWA, 3 — paspes NONepPeK HanpasNeHWR TeYeHWA

TabnwnuaXVil

MopdonorMa 4acTuy M3 OTNOXEHWA NOAHOXWA BynkaHa Knoveackoro

Naxapossie oTnoxeHWA y kpatepa Meppea (makpouwnkn 111): -3 — dpaxuum, mm: 7 — 0,26-0,1;
2 — 0,1-0,05; 3 — 0,05—0,01.CospemeHHbie MOpeHb! y kpaTepa Benankunna: 4, 5 — nerxan (4), TRxenan
(5) noadpaxumm 0,1—0,05; 6 — 0,05—0,01. Pl — nnarvokna3si, Px — nupokceHsl, Ol — onueuH, Ct —
crexno, f1 — o6nomxu nas, wnexos

TabnwuuaXVil

MecyaHo-anespuTOBLIA MaTepuan M3 OTNOMXEHUIA KOHyca BbiHOca p. Kuprypuy

1—2 — ppakuma 0,25—-0,1 mm: 7 — nerkan; 2 — TAxenan noadpakuuu; 3, 4 — ppakumn 0,1-0,05 mm:
3 — nerxkan; 4 — tAxenan noadpaxuumn; 5 — dpakumn 0,06—N,01 mm. Pl— nnaruoknassl, Px — nupokcensl,
N — obnomKkwn nas, wnaxkos

Ta6bnuuaXIX
Mec4yaHo-anespuTOBLIA MaTepuan M3 OTNOXKEeHWH p. MnbnuHeu, y NOAHOXMA aHAE3MTOBOro ByNKaHa
Wusenyy. Ppakumn, mm: 1, 2 — 0,25-0,1; 3, 4 — 0,1-0,05; 1, 3 — nerxan, 2, 4 — TAxeNanA noadpaxkumm
TabnuuaXX
Mepecnaneanne nayek OTNOXeHWih rpazexamenHbix (7, 2) w rpasessix (3, 4) naxapoBeix NOTOKOB
B CpeAHer YacTh HUXKHe noaTonwwm Boxvabepackon Tonwwm 8 1,5 KM Kk BocTOoKy oT €. Boxvabepa
Ta6nwnua XXI|
Paspesbl HWXHel noagTonwy Boxyabepackoh Tonwm B 1 KM K 0ro-soctoky ot ¢. Boxuabepa

1, 2 — ToHKOEe nepecnavsaHne HECOPTUPOBAHHLIX M HECNOMCThIX OTNOXEHWA FPA3EBLIX W MPA3EKAMeH-
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HbIX Naxapoe, NMH30BUAHOCNONCTEIX BanyHHO-raneYHbIx OCAAKOB BOAOKAMEHHLIX NaxapoB U APOBALWMXCA
BOAOTOKOB W rOPW30OHTANbHO, MENKONUH30BUAHOCNOWCTLIX NecYaHO-anespuToBbIX OCAAKOB pacnnacTbl-
B3WOLUMXCA ¥ UCCAKLWMX BOADTOKOB (3)

TabnwuuyaXXIl

MUPOKNacTUMECKNE OTNOMEHUA B HUXKHER HYaCTU CUCMaHCKOW CBUTBI

1 — npocnoi nem30B0i Tegpel B anesponenuTtax makpounkna |l Ha npasoGepexxse p. Bopotan y r. Cu-
cuaH; 2, 3— OTNOXKEHWA NEM30BOMO NUPOKNACTUYECKOro NOTOKa B Makpounkne Il y c. ¥YpyT (2 — o6wui
BUA paspe3sa, 3 — Menkue AedoOpMaUMM O3EPHBLIX AaneBPUTOBLIX OCAAKOB HAa KOHTAKTE C OTNOXEHUAMU
NMPOKNACTUMECKOro NOTOKaA)

Ta6nwuua XXIII

O3epHble OTNOXKEHWA CUCUAHCKON CBUTLI Y C. llakn

1, 2 — rpasWiAHO-raneuHble OcaaKu NOABOAHOW AenbThl B cpeaHein (7) w BepxHei (2) vacTAX cBWTbI
(8 ocHoBaHWW pa3pe3os); 3, 4 — UMKNWMYHOE NepecnavBaHWe Mec4aHo-rPaBUiHLIX OCAAKOB NPUBPEXHBLIX
yacTel 03epa (B OCHOBAHWM pa3zpesos) W NecYaHO-anespUTOBLIX, aneBponeMTOBLIX OCAAKOB BHYTPEHHUX
yacTei o3epa (B BepxHuWx uacTAx paspesos), so etopom (3) u Tpeteem (4) makpouuknax; 5 — ropusoH-
TaNLHOCAOUCTLIE ANesponenuTel, 6 — FMWHWACTLIE AUEBTOMUTBEI (OCaAKWM BHYTPEHHWX 4YacTen O3epa)l B Bepx-
HWX Y8CTAX UM KNOB

TabnuyaXXIV

Mpy6006NOMOYHBIE BanyHHO-TaneuHsle annoswansHsie (7, 2), necyaHo-rpasviHble NPONKOBWANLHLIE
(3 — obwwit Bua, 4 — perans) OCAAKW B BEPXHEW YacTW CUCWAHCKOW CBUTbI; BLIEMKM Y AOPOTW
r. Epesan—r.lMopuc B okpectHocTAx C. Wakwu



OIrNABNEHMUE

Fnasa nepBan

Munepanoro-neTporpaM4ecKuii COCTaB NMPOKNACTUKK Ba3anbTOBLIX U AHAE3NTOBBIX BY/IKAHOB . . .
OCHOBHBIE KOMMNOHEHTbI NUPOKNACTUKKA U NPUHLWNLI 88 CACTEMATH3aUMN . . . . . . . .« . . IRl N
MUPOKNACTUKE M3BEPIKEHNA FTABANCKOTO THMA . « 4 « « 4 v v v 4 v v e e e b e s e e e e e s oY SRR
MupoknacTuKa nasepeHnii ctpomBonumanckoro Tuna . . . . . a5 8 G e B eTeE BN G
MMPOKNACcTUKE MIBEPIKEHUA BYNKAHCKOTO TUMB. .« . + « v 4 4 v v v v b e v n e v e e e s W G
I‘Iupoxnacml(a HBBEP)KBHHF! TUNA HANPaBNEHHLIX B3PLIBOB . . . . .+ + ¢ v s « s 1 s s 0 ¢ ¢+ = » s . .

nasasTtopan L

MpuHuMNUaneHsie cxXembl CTPOBHWA KOMMNNEKCOB OTNOMEHMA NMOAHOXWUIA U nNepuepu BYNKAHOB

PASHBIX THMOB. . . o 4 o ¢ + « 2 s o s s o0 ¢ o = s s s
MpuHUMNUanbHaA Cxema CTPOEHWA KOMMNNEKCa OTNOMEeHWA NOAHOXWUIA CyLecTBeHHO 3thdyaus-
HBIX BYNKBHOB . . . o « o s s s s v 0 s s 0 ¢ s« P e T R T A B TS 2
flpuHuUNManeHan cxema CTPOBHWA KOMMNeKca amumenuu nop.Hox(uM 3Dy 3MBHO-3KCNNOUBHbIX
BYNKAHOB . . . . . .+ + « » s % % WS B W E e W e 8 0 Gl e W o s
MpuHuMnuansHan cxema crpoeﬂun KOMI‘IJ‘IEKCE OTNOMEHWA NOAHOXKUIA 3KCTpV3MBHO-3KCﬂﬂ03HB-
HBIX BYIKBHOB . . « « s 5000 s s 5 6 s & s.5.8 SR B N S b G d S bR B R

fnasa TpeTsn
OcHoBHbIE 4epThl CTPOEHUA U (HOPMUPOBAHMA OTNOKEHWA NONAHOMMIA BYNKAHOB Pa3NUYHBIX KAUMa-
THUMIRUX ODETEHOEONR .« » v o 50 0 5 5 0 0 0@ &80 8 8 8 & 08 & & @ ados 6ba ¥ & s 6 s0sscess & & & & & &

OTnoxeHnA NOAHOXUA BYNKEHOB B YCNOBMAX YMEPEHHOTO NyYMWAHOro Knumata Kamuatku. . . .
laxapoBbie OTNOMEHHUA . . . . . . . . . . . . . G e
NepHMKOBbIE OTNOXEHUA . . . . . . B R T R B S AL S IR, & W R W & S
OTNOMEHNA BPEMEHHBIX BOAOTOKOB . « & « 4 4 v v v v v v v e oo e e ot e e o e e e e e s a s
[enioBrnanbHO-NPONIOBHANBHBIE OTAOMEHMA . .+ o v v v v 4 v v s w v s s a s ot an s mn e o n s
O3epHLIC OTNOKEHNA. .+ « + v v v v v v v . R B PR - P R Ay

OTNoxeHWA NOAHOXKWA BYNKAaHOB B YCNOBUAX BNAXHOIO TPONMMUYECKOrO KNUMATa . .+ « + « 4 + « + &

OTNOXeHWA NOAHOKWA BYNKAHOB B YCNIOBUAX GPUAHONO KAMMATE . . « « « v v v v v v v v v b e v u s

OTNOXeHWA NOAHOXKWA BYNKEHOB B YCNOBUAX NEAOBOrO KNMMATA . . . . . . . . . . . P —

FNaea ywetsBepTan

LMKNMYHOCTL CTPOCHUA KomnnaKcos OTNOMEHWUA NOAHOKUA W Nepudepuy BYNKAHOB. . « + « + « « - «
UMKHKHHOCTI: CTpOeHnA OTNOWEHWA NOAHOXKWA 3¢¢V3HBHO-3KC|‘IHOSHBHMX Bynkawog8 . . .. .. .
LMEnMYHOCTL CTPOBHUA OTNOMEHWA NOAHOXKWA IKCTPY3UBHO-3KCNNOINBHLIX BYNKAHOB « « . . . .

Ffnasa nATanA.

BewecTBEHHbIW COCTAB OTNOMEHWA NOAHOKUA U NEPUMEPUN BYNIKAHOB . . + « 4 v v v v o s 5 s s s o s s
BeulecTBEHHbIA COCTEB OTNOXEHUIA NOAHOXKWIA Ba3anLTOBOro BynKaHa KnioveBcKoro « « « « .« « .« .
OcHOBHbIE 4epThl BTOPUYHBLIX NPeoBpasoBaHnii OTNOXKEHWA NOAHOXKWIA BynKaHa Kniovesckoro . .
BewiecTeeHHbIA COCTAB OTNOMEHWIA NOAHOMXMUI BHAE3UTOBBLIX 3KCTPY3UBHO-3IKCNNO3UBHLIX ByN-
KAHOB . &« s 4 ¢ 4 o 5 o o s 8 W e e s eEle e s s oww s ELEEe E s s P T w e e e L)
BewecTBeHHbIA COCTAB annioBUA PeK, APEHUPYIOWMX CKNOHbI HECKONBKKMX COCEAHUX BYMNKAHOB. .
BELI.EBCTBGHHI:II_I COCTaB anNiwBWA TPAaH3WTHbIX peK ICBRINATIE , o v 56 3 o a o fom 5.8 5% % @ i
HexoTopble 3aKOHOMEPHOCTH (hOPMUPOBAHWA BEWECTBEHHOrO COCTABA KOHTMHEHTANbHbIX OTNO-
MO BYNIKANNVOCKIX PAOHOB &« s s 1ovs ofi oo & alorh oot ol e o e wie s @ wle i erms are el o e

fmasa wecTan
OcobeHHOCTH CTPOEHWA NNUOUEHOBbLIX KOHTUHEHTANbHBIX BYIKAHOME@HHO-0CAA04YHbIX TONW ApMeHun

CrpoeHne oTnoXeHnidl NOAHOKWA BynKaHuyeckoro xpebra (soxvabepackan Tonwa) . . . . .. ..
CrpoeHune oTnoXeHuin Nepudepun BYNKaHUYECKOrO XPeBTa . . . . . . . v v v v v v v v e mn e e v n s
CTpoeHune 0TNOMXeHUA KPYNHOTO NOANPYAHOIO O3BPA. « « « v v v v v v v v a v o e e b e s o e e a s

SAKMIONOHNG. . o o o o v vov s i s s e S IF R AN R B b e SRR B R W
T TR e 0 WP NP L g o I

OOGuAcHEHNA 1IC POTOTABAMIEAM « & .« « o s« o s o 5 5 s 6 s sio s s s 8 o5 s ssamensssssssss

w

WO~N N,

23
23

25

26
27
27

31
37

a1
41

46
47

61
61
67

70
75
76

77

9

84
89

96
100
107



CONTENTS

IMTERUEEION . « o v oionmr e oom v & @ % % 0 ooEVEAE EE R W GRS N B Y B R L 8 e maies ) e m R

Chapterone

Mineralo-petrographic composition of pyroclastics of basalt and andesite volcanites. . . . . .. ... ..
Major components of pyroclastics and principles of its systematization . . . . .. .. .........
Pyroclastics of eruption of Hawaiian tyPe , . o « 4 s o s cieie v s o s s s s 5 s o aielbin s s s a8 s n .0
Pyrociastics of eruptions of Steomboliantype | . . . cii o v i v a5 e s s el v asie e e
Pyroclastics of eruptions 6f VoICanian tYDe . . . &« « woew s v ps oo v 0 0 soima vawm w8 5w
Pyroclastics of eruptions belonging to the type of directed explosions. . . . . .. .. .........

Chapter two 3

Principle schemes of structure of deposit complexes in piedmont and peripheral parts of volcanoes

belonging to-dHferant types.. : : . = 5 v v o i S 0355 Soin o £ 5 5 o s %A e e e .
Principle scheme of structure of deposits complex in piedmont of essentially effusive volcanoes. . .
Principle scheme of structure of depasit complex in piedmont of effusive-explosive volcanoes. . . .
Principle scheme of structure of deposit complex in piedmont of extrusive-explosive volcanoes . .

Chapter three
Main features of structure and formation of deposits in piedmont of volcanoes in different climatic
BOVIFONIMGNER . , & conivin v v w5 e e R R A e e e Rt e R N e W R e e
Deposits of volcano piedmonds in conditions of moderate humid climate of Kamchatka . . . . . . .
LADAr dBPOBITE. o v v o 2 5 4 6 il o0 By e e ey T L R IR S i
Glacial dOpPOBItS: . « o « s = + wrm s AR R S Bt o, e M )
Deposits OF 5583008} SUOBITIE woaea sz v wiss ool M- AU 2 tire=- SNSRI LU Wt et g it e
Deluvial-proluvial depoBits:.. . o .. 5.5 » o = uit ahis e ey ol AR R e e e
Lake doposits . & ;¢ o s 5 e e o oDEERsEs e s Lt an e R e e B I,
Volecano piedmont deposits in conditions of humid tropical climate ., . . .. ... ..........
Volcano piedmont deposits in conditionsof aridclimate . . . . .. .. ... ... ...........
Volcano piedmont deposits in conditions of glacial ¢climate . . . .. ... ... .. .. .........

Chapter four

Cyclic recurrence in structure of deposit complexes in piedmont and peripheral parts of volcanoes . . .
Cyclic recurrence in structure of deposits in piedmont of effusive-explosive volcanoes . . . .. . ..
Cyclic recurrence in structure of deposits in piedmont of extrusive-explosive volcanoes. . . . . . ..

Chapter five,

Matter composition of deposits in piedmont and peripheral parts of volcanoes. . . . ... ... o e
Matter composition of deposits in piedmont of the Klyuchevsk basalt volcano . . . . . ... ... ..
Main featrures of secondary transformations of deposits in piedmont of the Klyuchevsk volcano . .
Matter composition of deposits in piedmont of andesite extrusive-explosive volcanoces . . . . .. . .
Matter composition of alluvial deposits of rivers draining slopes of several adjacent volcanoes, . . .
Matter composition of alluvial deposits of transit rivers in Kamchatka, . . . . ... ..........
Some laws governing formation of matter composition of continental deposits in volcanic regions .

Chapter six
Structure of pliocene continental volcanogeno-sedimentary deposits of Armenia. . . . .. ........

Structure of deposits in‘pledmont of vOICANICTIAge: . . . o ¢ o v o v v b o vt v n i meins v aanas
Structure of deposits in peripheral part of volcanicridge . . .. ... ..................
Structure of Gepofits Of for B K B = e vl s v v ce o n o v o aimre s o oo a e om s

Conslusions . ... .. oo i B E e G E An e R R L T
Bibliography. . ..o« s s x e S e T 2 s R T R S S P R

Figure captions to photo-tables. . . . . . . B el 2 L o el Lo w4 8 7oy ‘8 el ARG oL b W

«r

—- O ~N o,

23
23
25



Hukonan MNasnoswny
KypaneHko

OTNOXEHUA
NOAHOXKMIA BYNTKAHOB
PA3NMUYHLIX KNWUMATUYECKWUX
OBCTAHOBOK

(Tpyodsi, aein. 407)

YTBEpXABHO K nevatv
OpaeHa Tpyaosoro KpacHoro 3HameHu
Meonoruyeckum urctutytom AH CCCP

Pepaktop M.[l. XyTopcko#
Penaktop wapatensctea M.A. AueHko
XypowHnk A.I. Ko6pun
XynorkecTBeHHbIM peaakTop B.10. Kyuenkos
TexHnuueckui pepaktop .M. KapenuHa
KoppexkTop J1.M. Caxapoea

Habop BbInONHeH B ©3aaTensCTBE
Ha HabopHO-NeYaTalLWMX aBToMaTax

Wb 35023

MoanucaHo k neva 06.08.86. T — 15228
®opmat 70X100 1/16. Bymara odceetHan N° 1
Faprutypa YHhusepc . Meuats OchceTHan
Ycn.neun.9,1 + 2,1 skn. Yen.kp.arr. 11,4
Yy.#3a.n. 14,0. Tupax 800 ak3. Tun. sax. 638
Uena 2 p. 10 k.

OpaeHa Tpynosoro KpacHoro 3HameHu
wu3patenscTeo “Hayka'’
117664 rCn-7, Mockea B-485,
Mpodcowsnan yn., 4. 90

Opaexa Tpyaosoro KpacHoro 3HameHu
1-a TMnorpacua nsnatenscrea ''Hayka'
199034, Nenunrpan B-34, 9-a nunuA, 12






