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Cunonum. Comka XKynaHoBckasi, conka Baxwibckast.

Mecmononoxwcenue. KoopauHaTel HauBbIcIIel Touku: 54° 35" c.i.,
159°17'B.1.

leomornueckoe mosioxeHue. ByiakaH pacrosoxeH B Oro-Bo-
CTOYHOM ByJKaHWYecKoM Tosice Kamuatku. OcHOBHast 0COOEHHOCTh
CTPYKTYPHOTO TIOJIOXKEHUSI BYJIKaHa—IPUYPOUYEHHOCTh K pPa3jIoMy
CeBEpO-3aMagHoOro TMPOCTUPAHUS, BIOOJb KOTOPOTO pacCIooXeHa
LIeMb YETBEPTUYHBIX BYJKAHOB, oOpasyiomux [I3eHasypcko-XKyma-
HOBCKMI BYJKaHWYECKUIl XpeOerT.

Teonorus dynmamenta. JlucioumpoBaHHble U MeTaMOp(pU30BaH-
Hble BYJKAHOT€HHO-OCAJOYHbIE OTJIOXEHUSI  MeJ-I1aJeoreHOBOro
(yHmamMeHTa BBIXOOAT Ha [THEBHYIO IOBEPXHOCTb K BOCTOKY U
Oro-BocToKy Ha paccrossHuun 20—30 KM OT By/iKaHa, IIe JTOCTHU-
raioT BbICOTBI 600—700 M Ham ypoBHeM Mops. Belie men-maneo-
reHOBOTO (hyHIAMEHTa 3aJIeraloT MUOIIEHOBbIE BYJIKAHWMYECKHE 00pa-
30BaHMsI TiepBoro srtama. OHM TPEACTaBICHBI BYJIKAHUTAMHU pa3-
HBIX ¢auii M cocTaBa W WHTPY3USIMU TabOpO W JIMOPHUTOB.
OTJIOXeHUsT 3TOM TOJIIM TUCIOUMPOBaHBI B CBSI3U ¢ Jedopma-
LUSIMA KYITOJI000pa30BaHus.

BTopoit 3Tanm pa3BUTHSI COOTBETCTBOBaN (hOPMHUPOBAHUIO TUIMO-
LIEH-CPEIHEeTIJIeCTOLIEHOBBIX BYJIKAHMUYECKHUX W BYJKaHOTEHHO-OCa-
MOYHBIX OTJIOXeHU. OCHOBHasl Macca BYJKAaHWUYECKMX ariapaToB
pacmojarajiach Ha cBoge HamaueBckoro Kxymoma, T.e. kK 103
oT JKyImaHOBCKOTO BYJIKaHa, OJHAKO 4YacTh W3 HUX HECOMHEHHO
pacrionaranach ¥ noa HUM. OHM Takke neOPMUPOBAHBI B CBSI3U
C TpOIOJIKAIIIMMCS KyIoJiooOpa3oBaHWeM U (hopMHUpoBaHUEM
KaJbJIePHBIX TpOcalok. HemocpencTBeHHO MON BYJIKAHOM pacro-
JlaraeTcsl OfHAa TaKas KajblIepa IUIMOLIEH-PaHHEIIeCTOLIEHOBOTO
Bo3pacTta. Pa3mepsl ee, Cyls MO PeKOHCTPYMPOBAHHBIM KOHTYpam,
cocTaBisaoT mpuMepHo 25X30 kM. BbicoTa KamabIepHOTro ycTyra
K BOCTOKY OT ByJaKaHa pocturaetr 350 M.

Mopdonorus u crpoenne. KynaHOBCKUIA BYJKaH IPEACTaBIsET
c000ii BOCTOUHYIO YacTh [3eHn3yp-2KyrnaHOBCKOTO BYJKaHUYECKOTO
XpebTa, 0Opa30BaHHYIO YETHIPbMSI CIMBIIMMUCS KOHYCaMM CTPATO-
BYJKAaHOB OJIM3KOTO BO3pacTa M CTpPOeHHUs. AOCONIOTHasl BbICOTA
caMOro HHU3KOro 3amamHoro kKoHyca 2505,6 M, caMOro BBICOKOTO
BocTouHOoro — 2958,0 M. OTHocuTenbHas BbIcOTa BynakaHa 2300—
2400 m. 3amagHast yacth J3eHn3yp-2KynmaHoBCKOTO BYJIKaHUYECKOTO
xpebta miumHOM 6 KM u BbicOTO g0 2300 M mpencraBieHa
pyMHamMu ByJakaHa JI3eHI3yp, CpemHsiss 4acTb — TMPOSIBICHUSIMM
MHOTOBBIXOJIHOTO BYJKaHMW3Ma C OTHOCUTEJIbHO KPYITHBIMU BYJIKa-
Hamu FOpbeBckuii, TeTsieBa, CUpEeHEBbIII U GOJIBITUM KOJTMYECTBOM
MEJIKMX allfapaToB B BUIEC SKCTPY3WW U JIABOBBIX KOHYCOB C JUTMH-
HBIMU JIaBOBBIMM MoTOKaMu. OOIast IjIMHa BYJIKaHMYECKOTO XpeO-
ta 20 KM, cpemHeil wactm 7 KM, IIeMA KOHYCcOB 2KyImaHOBCKOTO
ByJIKaHa — 6 KM.

KymaHOBCKMil ByJKaH OTJIMYAETCS] OTHOCUTEIBHO XOPOILEH COX-
PaHHOCTBIO TMEPBUYHBIX (POPM, MpPOpe3aH JIMIIb HErJTyOOKUMU Gap-
paHKOCaMu, JIydllle BbIPaKEHHBIMM Ha CEeBepHBIX CKIOHaxX. KoHych
COCTaBJISIONIUX €r0 CTPATOBYJIKAHOB MOP(OJOrMYECKH pa3inyaloT-
Cs TOJIBKO B TIPUBEPIIMHHON YacTW MaccuBa, Hike BbICOTHI 2300 M
CIMBAsICh B €OWHYIO TMOCTPOiiKy. Ha BepliMHaX KOHYCOB MMEIOTCS
kparepbl muametrpom oT 0,3 mo 1 kM. Kparep gerBepToro (¢ Bo-
CTOKa) KOHyca IpeIcTaBisieT co00l OBaJIbHOE YIITyOJIeHUEe, BBITSIHY-
toe ¢ OB na C3, pasmepom 0,35X0,55 kM. I'my6bmna ~ 150 m.
Ha TpeTbeM KOHyce WMeeTCsSl BEpIIMHHBIN KpaTep OKpYIJIOW
dopmbr guamerpom okono 300 M um TayomHoit mo 100 M ¢
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BynkaH XXynaHoBCKHH

FO.11. Macyperkos
U.B. PaopeHcKrul
U.B. Menekecyes

OTBeCHBIMU CcTeHKamMu. Ha mHe M B BOCTOYHOM cTeHKe B 1966 T.
HaOmomanuch Tpu (ymapons, B 1970 1. ocramach TOJIBKO
ogHa. Ha I3 ckimone konyca B 200 M oOT Kpasg Kpatepa
nMeeTcss BOpOHKa B3pbiBa auameTpoM 80 M u miyowHoir 40 M.
[IBa (bymMaponbHBIX TIOJS PACIOJIOXEHBI COOTBETCTBEHHO Ha BBI-
core 2650 (ruromagka 30X20 M) m 2750 M (Kpyras CTeHa
BoicoToii 50—60 M m mmpuHoit 40—50 M) Ha C3 CKIIOHE TpeThbe-
ro koHyca. Kpartep BTOpOro KOHyca COXpaHWICS JIMIIb B BUIE
rpeOHsI, OTKPBITOTO Ha ceBep. Y ero 3amajHOTO OKOHYAaHUS —
nBe GhyMapoabHbIE BOPOHKU W OTHO (hyMapoJIbHOE TIOJIE, BBIIETISIO-
1ee OCHOBHYIO MacCy Ta30B M TeIula ByjidKaHa. [lepBbrit, BOCTOU-
HBII KOHYC TakXe HEe HMEeT XOpOIIO BBIPAXEHHOTO Kpartepa,
W COXPAaHWINCH JIUIIb ero (hparMeHTHI.

Takum 06pa3om, 1O CTETIEHN COXPAHHOCTH U CBEXKECTH IMTEPBUIHBIX
dopm TpeTuit KOHyC SIBIIsIeTCsI HanboJyiee MOJIOJbIM — BCE MCTOpUYe-
CKHMe W3BEpPXEHUS MPOUCXOAuM uepe3 Hero. OMHAKO TO BBIHOCY
SHEPruM B HACTOSIIIEE BPeMs MIepPBOE MECTO 3aHMMAET BTOPOIl KOHYC,
XapaKTepU3YIOILINiics Haumbojee MOIIHOW (yMapoJbHON esiTelb-
HOCTBIO.

JlaBoBBIE MOTOKU BYJIKAHA MOP(OJOTMYECKN XOPOIIO BBIPAKEHBI
Ha I0XHOM CKJIOHE, TaK KaK CeBEPHBIN CHJIBHO 3aChIllaH MUPOKIIA-
CTUKOI. Ha 10XXHOM CKJIOHE BYyJKaHa OTMEYaloTCs MHOTOYMCIICH-
Hble Kymnoja Tumna Tiois. C AesTebHOCThIO ByTKaHa CBSI3aHbI TAKKe
MUPOKJIACTUYECKUE TTOTOKU, OTJIOXKEHUSI KOTOPBIX (UKCUPYIOTCS
B TIpefesiax I0XKHOTO M BOCTOYHOTO TTOAHOXWIA, PacrpOCTPaHSsCh
mo 20 KM OT BepIIMHBI ByJKaHa. Kanpaepa BysikaHa Mopdo-
JIOTMYECKW BBIpaXeHa TOJBKO B BOCTOYHOM CEKTOPE €ro TOIHO-
KMl B BUIE AYroBOro ycTynma IJMHOW 12 KM W BBICOTOH 10
350 m.

KynaHoBCKUiA ByJIKaH—IIEHTP MOIIHOTO COBPEMEHHOTO oOJiene-
HeHus. Hawbonee kpymHBIE JIETHUKM OT TPUBEPIINHHBIX (hUPHO-
BBIX TOJIEH CITyCKAalOTCsl TI0 CEBEPHBIM CKJIOHAaM MaccuBa (puc. 139—

142).

Bo3pact u ucropusi passurmsi. Bospact kambaepsl, B Tipere-
Jlax KOTOPOM pacrosioXeH BYJIKaH, Cyls MO MOpPOAaM, ClararolyM
KaJlbAePHBIM YCTYI, TUIMOIICH-paHHETIIeiCTOLIeHOBRII. OOpa3oBaHe
KaJIbephl CBA3aHO C U3BEPXEHUEM MUPOKIACTUKHA UTHUMOPUTOBOTO
obnuka. CremoBaTelbHO, yXe B TEUEHWE BTOPOTO 3Tama pa3Bu-
T HanayeBCKOro BYJIKaHUYECKOTO LIEHTPa B OCHOBAaHUHU 2KyrnaHoB-
CKOTO ByJKaHa cGhOPMUPOBAJICS CaMOCTOSTENbHBIN BYJIKAH WM
rpynmna BYJKaHOB, KOTOpbIE MOXHO CYUTaThb HavajdbHOM (hasoii
ero gestenbHocTH. O COCTOSTHUM BYJIKAHA B CPEIHEIUIEHCTOLICHOBOE
BpeMsl CBEICHMII He WMeeTCs, HO B TeYeHHWE BEpPXHEro IUIeiicTo-
meHa, 1o KpaitHeit Mepé 40—50 TwIC. JIeT Hasaja, CyIIECTBOBAI
KPYIHBINA IEHTP BEpXHEIUICCTOLIEHOBOTO ojieneHeHus. K Havamy
rojiorieHa cOPMUPOBAINCH TPU KPYITHBIX KOHYCa CTPATOBYJIKAHA
(I, II, 1V, puc. 140, 143). KX MouIHBIE TNPOTSDKEHHBIE JABO®
BbIE TIOTOKM pPaCHpOCTPaHWINCh Ha 1or o p. HamaueBoit m Ha
ceBep 10 p. XKynaHoBoil. B KoHLEe BepxHero reicroleHa oopa-
30BAIMCh TaKXe JIABOBbIE KYIOJa Ha IOXHOM CKJIOHE BY/IKAaHA.
W3nusHue 7aB MPOUCXOAWIO B TMOMIETHBIX YCJIOBHUSIX, C YeM
CBsI3aHa WX CBOeoOpa3Hast MOpGOIOTUS TUTIA TIOWS.

DopMUpoOBaHUE TPETHEr0 KOHYCa MPOUCXOIUJIO B TeUEHHE TO-
soteHa. OHo mmeno 3 dy3MBHO-3KCIUIO3UBHBIN xapakTep. Crempl
SKCIUIO3MI 3areyaTieHbl NeCITKaMU TEeIJIOBBIX TOPU30HTOB B TIOY-
BEHHO-TTMPOKIACTMYECKNX YeXJTaX ITOAHOXWS ByJKaHa. B Havame
roJioleHa JIesITeIbHOCTh ByJIKaHa XapaKTepu30BaJlaCh YacTbIM yepe-
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Puc. 140, Cxemat reoncr KapTa My c W 1 yp 3
RYNKAHOB

1 - comp 18 ILHEe OTnoweHwA (L) 2 — npomoBWanyHwe oTROME-
HHA [Q); 3 — NAPONNACTHIR KOMYCA CTPRTORY (Qu): 44— orr MHPBKARCTH-

“ECKHX noTokom [Q,); 5 — [Qu); § —

Fig. 140. Scr tic geologic map of Zhupanovaky and Dzenzuraky volcanoss

1 — modarn alluvial strata — Q. 2 — proluviel atrata — G.; 3 — pyrociastics of
the cone of the stratovolcane — Q. 4 — strata of pyrocisstic flows — Qu; 5§ — morsines ot
modern glaclers — Q. 6 — modern glaclera — Q. 7— lava llows of basalts, andesite-

nephukn (Qu); 7 — NABOBWLIG rno'ronu oraum.mn, BHOGIHTC-GASANLTOR H AMOBIHTOR
(Q.); B — wnakosws KOHYC (O ); B — REBOBWS NOTOKH, CNOrka oSpatioTanHme nenH-
xmue (37 10 — mopeHs A {3 11 — nacomws

Kyhona THna TioAa [Q3); 12 — s;ﬂpyannﬂue xynona {Q); 13 — nasoewe noroxm (O}

ite and andgesites — Q. 8— cindar conas— G, 8 — lava flows slightly reworked by
glaciers — G’ *; 16— morainea of Upper Pleisiocens glackers — O} 71 — tuyn lava domes
— Qi 12 —extrusive domes — Qu; 13— lava lowa— Qy; 14— lava Hows Indiatinct in the
rellef — Q,; 15— cinder cones -- Uy 18— destroysd stratovoicanoes — O;; 17 — tuffa and
ignimbrites — N:—Q,; 78— relice of stratovolcanoss — N:—Q,; 12— dislocated volcanc-

14 — naRchME NOTOKMW, NNOXO BulpAMERHLS 8 panpedgre (O)); 15 — wr YOl

{Q:); 16 — paapywerHoe CTpatosynkasul (Q:} 17 — Tydul H UrHMMSPUTI (N;—Q )
78 — OCTAHUBI CTPATOBYNKAHOB (N:--0): 19 — OMCNOUMPOBAHMBIE BYNKANOTBHHO-

AL T T o (Cr.—Pg.); 20 — UGHTP BYNKEHMYSCKHY HIREDR-
HBHWA: I — KOP P Bp e KpATRRL, § — SPYNTHBHK B LBHTPY TONO-
uas TOL Gro M0IPACTE, @ — IPYNTHBHHE UBHTEH BEPXHeNNeACTOUSHD-
Co BO3P & — npag 8 USHTRW WHEHATRARTHHNOMD BOIPERL-
1h; 21 — NPEONCATASMbIE KOM b LBBLS DEINO MBI, GTPAHH KEMbOep P
THH; 22 — TEHTOHWMMBCKHE HApY WaxKA; 23 — gymaponsd. | 1L 1L 1Y — sapwHHe XynaHos-
SROrG By ¥ — wy Cnp A, VI — By Ops ,oi -
Dawrzyp

JIOBAHVEM YMEPEHHBIX M CJIa0bIX U3BEPXKEHUU ¢ TMayKaMu IJI0XO-
CTpaTU(UILIMPOBAHHBIX TPYObIX TMemIoB (5—7 ThIC. JIET Hasan).
Bo BTOpOii MOJIOBHHE TOJIOLIEHA XapaKTep SKCIUIO3MBHOW JEsITEIb-
HOCTM MEHSIETCSI: OTHCJbHbIE CUJIbHBIE W3BEPXKECHUS pas3lesisiioTcs
TPOIOJDKUTENIBHBIMU TTEPUOIAMU TTOKOsI. Tak, CUJIbHOE M3BEpKEHHE
MPOM30III0 OKOJIO 2 ThIC. JIeT Hazaa — ero Ttedpa 3aieraer
HETIOCPENICTBEHHO TION TPAaH3UTHBIM TEIJIOM ByJKaHa XOIyTKa C
BospactoM 1850—1900 netr Ha3an. Ko BTOpoOI#i MOJIOBHMHE TojOLEHA
OTHOCATCSI Y M3BEPXEHWS] MUPOKJIACTUYECKUX TMOTOKOB, OIWUH W3
KOTOpBIX JaTUPOBaH IO COAEPXALIMMCS B HEM YIJSIM BO3PacTOM
2170850 (MUB—546) ner wHaszan. [locnemHee KpynmHOe W3BepKe-
HUEe TIPOM30IILIO0, BeposiTHO, okoso 800—900 mer Haszam, cyas
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¥y and sedi tary strata— Cr,—Pg; 20— ¢entres of voleanic eruptions:
{#} pronounced in the relief of the crater, {4)efuptive centres of itha Holocena—Uppar
Plaistacens age; [c}eruptive cenires of the Uppser Pleistocens age, {d) hypothatic centres
af the Pllocens— Lower Cuaternary age, 27 — hypathetic ring faults limlting the cauldren

depressions; 22— tecionic faults; 23— fumarclas, 1, &, N, IV — tha summits of
Zhupanovsky volcane, ¥V — Slrenevy voicano; VI — Yurtevaky vol Vil - D Ky
voicana

MO0 COOTHOIIEHUIO €ro Tedpbl ¢ NATUPOBAHHBIMU TIETUIAMU BYII-
kaHa KapesiMckoro (okono 400—500 net Hazam) v ByJkaHa Orana
(1400—1500 smer wHazam). Popmupylonimecs B 3TO BpeMs JaBO-
BbIE MOTOKM Ha I0XHOM CKJIOHE JOCTMTaJM UIMHBI 5—6 KM.

B mpenenax ocrajibHOI 4YacTU MOCTPOMKU 3dy3uBHasT AesATEIb-
HOCTb MMeJla OTpaHMYEeHHBIH XapakTep W ObUla COCpeIOTOYEHA
TOJIbKO B MPUBEPLIMHHON YacT KOHYCOB. JIJIMHA JTaBOBBIX TTOTOKOB
He TpeBbIlIaia 31ech 1—2 KM. DT MOTOKU M3JIUBAIUCH TJIABHBIM
00pa3oM M3 OOKK B TPHUBEPIIMHHOW YacTW U, pexe, U3 CaMUX
BEPLIMHHBIX KPaTepoOB.

Onucanne w3BepxKeHwil. llcTopuyeckue M3BEPXKEHUSI CBSI3aHbI C
TpeTbUM KoOHycoM. MWx mater: 1776, 1882, 1925, 1929, 1940,
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My ro [1—1¥). Cup o {¥), KOp o V1), O Y o (VI
T — MOPBHb p iX H 88p ACTOL Al (Q:—Qu); 2 — naso-
Bue NOTOKH Ga3ennTOR, To-8 TOB W Tos {(.); 3 — naesl ¥ TYde, cna-
T KOHYCRI My Q=Y £ — namel ¥ Ty, CNAFAI0WHE BYN-

KBHBl KOpeeRcKHA W Cupeuenuﬂ [Q;] 5 — LWNAKOBHA KOHYCH ¥ WX NABGEDIS NOTGKM
{Q1); 8 — nEPW ¥ Tythul, cneraowus pynian Jaaxayperdi (Q: ) 7 — Tyel, WrHUNGEHTH

(N;—Q}); 8 — nmy ofpaac W BYNKAHOTEHHO-OCANOMHDIS OTNCMBHHA
(M=}, 9 — GHCNOUMEORAHHEE BYNKAHOMBHHO-CCAADHHEE H OCBAOUHEG OTNONK SHHA
{Cr.—Pg}; 10 — npeanonar. 7] KAHAMK BYS A —r UEHOHME,
§ — BODXHENNARLTOUBHORWS, 11 — KONKUORWLG DAINOME KANEOSPHOA O8NpECCHH

1956—1957 rr. Bce oHM uMenM XapakTep CPaBHMTEIBHO HEOOJb-
X 9KCIo3uit. OOmmii o0beM IOpPOA, M3BEPTHYTHIX BYJIKaHOM
C BepxHero IUleiicToeHa, He MeHee 350 kM'. CpemHSS IPOLYK-
THBHOCTh paBHa 710°M°/rom, wm (15—20)10° T/ro;, 4To 3KBU-
BaseHTHO 20—25-10" kan/c. Takoii pacxol BHEPrMM [aeT OCHO-
BaHME OTHECTHM BYJIKAH K BeChbMa IMPOAYKTUBHBIM (puc. 144).

IIponykrel u3Bepxkenusa. [Topoasl BysikaHa 2KynmaHOBCKOTO Tpe-
CTaBJIeHbl 0a3albTaMu, aHIe3UTO-0a3ajbTaMM, aHAE3UTaMU M Ja-
uutamu. HauGosiee pacripocTpaHEeHHBIMU SIBJISIIOTCS aHAe3UThI. OHU
cocTaBisiioT okojio 50%, a BMecTe ¢ mauutamMu — 68% BBIOOPKHU
MpoaHaIN3UPOBaHHBIX 00pa3oB. Ha moio 6a3aibToB U aHIE3UTO-
6a3anbTOB MPUXOAMTCS MO 16%. DTM HaHHBIE XOPOILIO COBIAAAIOT
C TIOICYETOM IUTOINANEN pacrpoCTpaHEeHHUsT TUITOB MOPOJ: 0a3aabThl
U aHae3uTo-6azanbThl — 34%, aHme3UThl W JAUUTHL — 66%
miomanu [EpmakoB u ap., 1973]. CnemoBatenbHO, MOXHO TIPUHSTH
TaKoe paclipeieieHde THUIIOB MOPOA Kak OJIM3KOoe K UX 00beMHOMY
COOTHOILIEHWI0O B ByjiKaHe. Torma cpenHee M CpeIHEB3BELIEHHOE
colep>XaHue OKUCH KpeMHUs1 B Toponax JKymaHOBCKOTO BYJIKaHa
NOJIKHO OBITh paBHO 59,66%, T.e. BYJKaH OTHOCUTCS K aHJe-
3UTOBbIM. DaKkTHUYECKU THCTOrpaMMa pPacrpeie/ieHnusI OKUCH KpeM-
HUSI B TIOpOJAX CBUICTENbCTBYET O TPUCYTCTBUM TpPEX TMOPOTHBIX
rpynmn: 0a3ajJbTOB, aHAE3UTO-0a3aJbTOB W aHAE3UTOB, HAlIMTOB,
pasiesieHHbIX TIIyOOKMMM MUHUMYMaMU.

Ilo xuMHUYECKOMY COCTaBy B TIOJABISIOIIEH Macce MOPOAbI
OTHOCSITCSI K W3BECTKOBO-IIEJIOYHON cepun (Tabn. 23). Dto B
MEepByI0 ovepeAb KacaeTcsi aHIe3WTo-0a3aJbTOB W  aHIC3UTOB.

Tubanna 23

L peaaHHE Y HMBMECKUE cOCTAR Napost ko TkaRa FKynanerekoto, 'y Macen
{sncanl By kanu s KeeHOIIHTH
NEEEER s [ e ] EBE
50 S0.52  s5.a A047 RRED 4660 5200 320 5511 590
Tily- 1.26 092 0 052 095 1.20 112 095 0,82
Al 1820 taBE Ie 3K B5200 2259 1602 IK36 [7.h4 1K20
Fe-0). 550 2.594 2.51 1.20 738 142 4.76 299 .60
FeO) .55 4.62 72 |40 2e6d 6.85 5.45
Mn(d 19 0ig 15 012 14 0.21 019 H.o. H.o
Ma(y 4.H% 5.05 2.93 0.%4 436 472 4.6) - -
Call 9.50 7.0 6.24 114 12,17 R.Te 9.59 - h
Nae() 349 4.00 4.07 487 284 412 i i "
K0 LR 1.32 160 27 0.18 0.67 .51 " "
HU s s .15 .14 0.8 .10 012 - "
H:Y 64 1,53 1156 no a7 .68 .51 - "
B0 A I 1020 u.14 0 nit .11 - ™
Cyywa 0000 10036 9977 99499 N30 99.05 9959
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{1 fank U epe mee wy | oaacre S-oon 2 vacted bt B caBipo-aHopin 47 danc),
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Eig. 143. Gaclogic section (eaat-northwest) ransecting the summits of Zhupanowsky (1—I1V),
Siranevy {¥), Yuriavsky (V1) and Dzenzursky {¥I!}

T— moralnea a1' modern and Upper Piulstocena glaciers — Q—0GQl; 2 — lava flows of
basalt it ita and and — G 33— lavaa and tuffs composing
Zhupanﬂvsky 0i—0%; 4 — favas and tulfs composing Yuriavsky and Sirenevy — Qw5 —
cinder conas and their lava flows — Q. § — |avas and tutts composing Dzenzursky Q. 7—
tutty, ignimbritea — N:—Qi; # — volcanic units and volcang-sedimentary sirata — N—0Q/
9 — dislocated vol ai tary and sadi tary sirata — Cri—Pg: 0 — hypothetic
conduits of the valcanoes: (a) Holocane (b) Upper Plelatocene; 71— ring faults of the
cauldron depression

3nech Bce XapaKTEePUCTUMKU TOKAa3bIBAIOT YCTOWUYMBBIE NPU3HAKU
91oil cepun. OgHAKO 1 6a3aTbTOB XapaKTEPHO CIMIIIKOM BBICOKOE
colepXaHuWe OKHUCHU 3Kejie3a, 4TO COJIMXKaeT MX C MOpPOJAMU TOJeu-
TOBOI cepyr. AHAJOTMYHO COOTHOIICHUE MEXJIy XKeJe30M W MarHu-
eM u B pganurtax. I[lo 3ToMy NpU3HAKYy OHU HAlOMUHAIOT
MPONYKTHl MuddepeHIay ToJIEUTOBBIX 6azanbToB. [lo mMuHepa-
JIOTUYECKOMY COCTaBY Bce TMOpPOIbl JOBOJBHO OJHOOOPA3HBI:
npeobianaHrie BO BKpaIlUICHHMKAX TUIAaTMOKJIA30B, OIHOBPEMEHHOE
MPUCYTCTBE POMOMYECKOTO M MOHOKJIMHHOIO NMUPOKCEHOB. B 0Oa-
3a1bTax oOOblUEeH OJMMBUH. B aHme3sutax W mamuTax JOBOJBHO
yacTo BCTpevaroTcs: aMmduOosbl, OYeHb PEIKO B EIWHUYHBIX 3ep-
Hax TpUCYTCTBYyeT KBapil. OOIlee KOJWYECTBO BKPATUIEHHUKOB KO-
nebnercss or 5 no 35%, Haubosiee HACBILIEHBI MMM aHIE3WUTHI.
HepaBHoBecHbIE acconaiiui MUHEPAJIoOB W HaWOOJbIee WX Pa3HO-
o0pa3ue TakXke CBONCTBEHHBI aHAE3UTaM.

Iupoko pacnpocTpaHeHbl KCEHOJIUTHl U TOMEOTEHHbIE BKITIOYE-
Husi. KceHonmuTsl TipencTaBieHbl KPUCTAUTMYECKUMU  CIIaHIIAMU
OCHOBHOI'O COCTaBa, rab0opo-aHOpPTO3UTaMM, TrabOpo, MUOPUTAMU.
l'omeoreHHbIE BKITIOUEHUST B LIEHTPE SApa YaCTO CONEPXKAT PEJTMKTHI
HermepepaboTaHHBIX KceHonuToB. OOpamiaeTr Ha cebsi BHUMaHME
XMMUYECKOEe TMOJ00Me OCHOBHBIX KCEHOJUTOB Oa3zajibTaM, rabopo-
NUOPUTOBBIX — aHIe3UTo-0a3aJbTaM U JOUOPUTOBBIX — aHIe-
3utaM. Hapsimy ¢ mpusHakamu SIBHOTO TUIaBJIEHUsI KCEHOJIUTOB,
WX PEeaKIMOHHOTO MpeoO0pa3oBaHUsl MU ACCUMWIISALIMU 3TO YKasbl-
BacT Ha BO3MOXHBI MCTOYHUK OOpa3oBaHUSI MarM — IUIABICHUE
KPHCTAJUIMYECKOTO cyOcTpara, MOMOOHOT0 KCEHOJUTAM.

@dymapoJibl, BO3roHbl. Brlllle OBUIO OMMcaHO pasMelleHue ¢y-
MapOoJIbHBIX TUIOMIAJOK M BOPOHOK Ha BTOPOM M TPEThEM KOHY-
cax. CormacHo nmaHHeiM A.Il. TopmkoBa u [0.b. Ciesuna
[1972], Temmeparypa dymapon Koiebnercs or 94 or mo 430°C,
CKOPOCTh BbIXOHAa Tapora3oBoii cmecu — ot 0,2 mo 29,0 m/c,
pacxon cmecu — ot 0,05 mo 155 xr/c, obmias TeruioBasi MOII-
HOCcTh cocTaBisieT 7107 Kaj/c, 4TO SKBUBAJIEHTHO pacxody Ja-
BBl TpuMepHo B 5,5-10° T/roa. Bokpyr ¢ymapon MOpOIbI CHIEHO
M3MEHEHbI, UMIIPETHUPOBAHbI CEpOi, CaMOpOAHas cepa oOpasyer
CIJIONTHOW TIOKPOB TIIOMIAIbI0 HECKOJIBKO ECSITKOB METPOB BOKPYT
OITHOW M3 BOPOHOK BTOPOTO KOHYca.

Teousnyeckas xapakrepucTHka. MOIITHOCTb KOpbI mon 2Kyra-
HOBCKMM BYJIKaHOM oleHuBaetcss B 25—30 kM. Bynkan pacro-
JIOKEH Ha MepeceYeHUH MNPOAOJbHOM U TMOIMEPEYHOM TPAIUEHTHBIX
30H B mojie cwibl Tspkectu. CelicMu4eckoe MPOCBeYMBAHUE KOpHEi
ByJIKAHA BBISIBUJIO HEIMOCPEACTBEHHO MO rpaHuileii Moxo oGnacth
ociabiiennst curHaja Ha 65—85%. PasMepbl HEOIHOPOIHOCTH,
pacrioioxeHHolt noj ’KynmaHOBCKMM BYJKaHOM, COCTABJSIIOT TpU-
MepHo 5X15 M. HeomHOpOmZHOCTH BBITSAHYTA OT BYJIKaHa B
3103 nanpanenun [@apGepos, 1974]. CyuiecTBoBaHME aceiicMu-
YecKkoll 00JIacTH, COBMANAOIIEl C BBIIEJICHHON HEOTHOPOTHOCTHIO
YU pacnpoCTpaHEHHOU Ha OOJbIIEH TEPPUTOPUU K IOTY OT BYJIKAaHa,
a mo ryomHe — BKIOYass (DOKATBHBIN CJIOW, BBISIBISETCS Ha
KapTax pachpefesieHuss SIULEHTPOB 3eMyeTpsiceHuil [[operbuuk,
1974].




Puc. 144. Buo He pynkaw Kynanoackna
1] TpaTHR C MOHYG —
NLTO p BYNKA-
He. PaTo B.E. MwnnenpeiTapa

Fig. 144, A southwastern view of Zhupa-
novaky volcang. The third cone frem the
wast is the site of historic erupticns of
the volcang. Photo by V.Ye. Gippenraiter

Byskanuyeckoe paiioHMpoBaHMe, NMPOTrHO3 mM3BepKeHmid. Corio-
CTaRTIeHUE CpeqHell TPOAYKTUBHOCTM BYJIKaHa C €ro TeIJIOBOiA
pasIpy3koii B HacTosllee BpeMsl (COOTBETCTBeHHO 20—25-10
u 710 Kaji/C) yKa3blBaeT HA HEKOMIICHCUPOBAHHBIN BBIHOC
Teria ¢ymaposaMM M Ha BEPOSTHOCTb HAKOIIEHWS 3HEPrUU B
Hempax BysikaHa. Ecim usBepxkenue 1956—1957 rr. mpuBeso ByJIKaH
B COCTOSIHME DPAaBHOBECHS, TO C TOTO BPEMEHM B €ro TIJyOMHax
MOIJIO OBITh HAKOTUIEHO TAaKOE KOJWYEeCTBO M3OBITOYHON SHEPTUU,
KOTOpOE SKBUBAIEHTHO M3Bepkenunio 3—4-10° 1, wm 0,1—0,2 km’
BYJIKAaHUTOB. M3BepxkeHWe TOMOOHOTro MaciiTaba He SBISeTCS
UCKITIOYUTESIBHBIM M OOJIbIIONH OMACHOCTM MPENCTaBlIsATh He Oyaer.
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OpHako cienyer MMeTb B BUAY, YTO CHeJaHHble OLEHKU MpuoIu-
3UTEJIbHBI, OCOOEHHO B [JOMYIIEHUWU TOrO, YTO NpPU MOCJIEAHEM
M3BEPXKEHUM ByJIKaHa Obula cOpolleHa BCAd M30BITOYHAsT SHEPIUs
€ro Hemp.

HaxonneHHasi sHeprusi MOXET 3HAYUTENIbHO TMPEBBILIATH YKa-
3aHHBII YPOBEHb, a IIPOLIECC HAKOIUIEHUs OyaeT MpoaoJIKaThbCH.
Bynyiuee uzBepxxeHue XKynaHOBCKOTo ByJKaHa MOXET MPEICTaBISTh
HEKOTOpylo omacHocTh mig I. Ilerponasinoscka-Kamuarckoro u
JPYTUX HACEJIEHHBbIX MYHKTOB JIMIUb B TOM CJIy4yae, €CJIM MaclUTaObI
€r0 CYILECTBEHHO IPEBBICAT OLIEHOYHBIE U OHO OyIEeT MMETh 3KCILIO-
3UBHBII XapakTep.



Chapter 23

Synonym. Zhupanovskaya sopka, Vakhul'skaya sopka.

Location. Coordinates of the highest point: 53°35'N, 159°17'E.

ic position. The volcano is located within the southeastern
volcanic belt of Kamchatka. It is associated structurally with a
northwestern fault aligned with a chain of Quaternary volcanoes
of Dzenzursky-Zhupanovsky volcanic ridge.

Geology of the basement. Dislocated and metamorphosed, vol-
cano-sedimentary strata of the Cretaceous-Paleogene basement
outcrop in the east and southeast 20-30 km from the volcano where
they are 600-700 m above sea level. The Cretaceous-Paleogene ba-
sement underlies Miocene volcanic units belonging to the first
stage of the volcanic formations. The volcanics vary in terms of
their facies and composition, showing intrusions of gabbros and
diorites. The strata are dislocated due to dome-building defor-
mations.

The second stage corresponded to Pliocene-Middle Pleistocene for-
mation of volcanic and volcano-sedimentary deposits. They are also
deformed due to the continuous dome-building and cauldron sinking.
There is such a Pliocene-Early Pleistocene caldera immediately below
the volcano. The reconstructed outlines suggest it was 25 by 30 km in
size. The height of the cauldron scarp east of the volcano is 350 m.

Moiphology and structure. Zhupanovsky volcano is the eastern
part of the Dzenzur-Zhupanovsky volcanic range composed of
four merged cones of stratovolcanoes of similar ages and struc-
tures. The absolute height of the lowest, western, cone is 2505.6 m,
that of the highest, eastern, is 2958.0 m. The relative height of the
volcano is 2300-2400 m. The western part of Dzenzur-Zhupanovsky
ridge is 6 km long and up to 2300 m high, represented by ruins of
Dzenzursky volcano; the middle part are units of multiple-vent
volcanism with relatively big volcanoes of Yurievsky, Tetyaev and
Sirenevy, and a large number of smaller apparatuses in the form of
extrusions and lava cones with long lava flows. The overall length
of the volcanic range is 20 km, that of the middle part is 7 km, and
that of the chain of Zhupanovsky cones 6 km.

Zhupanovsky has relatively well preserved primary forms and
shows only shallow barrancos pronounced on northern slopes. The
cones of the constituent stratovolcanoes are morphologically dis-
tinguishable only at the summit of the massif while below 2300 m they
merge in a single structure. The summits of the cones have craters
from 0.3 to 1 km in diameter. The crater of the fourth from the
east cone is an oval depression 0.35X0.55 km in size and extended
from SE to NW. It is — 150 m deep. The third cone has a round
summit crater about 300 m in diameter and is up to 100 m deep, with
steep walls. In 1966, three fumaroles were observed at the bottom
of the crater and in its eastern wall but by 1970 only one remained.
On the southwestern slope of the cone 200 m from the edge of the
crater there is a blast crater 80 m in diameter and 40 m deep.
Two fumarole fields are situated at a height of 2650 m (30 by 20 m)
and 2750 m (a steep wall 50-60 m high and 40-50 m wide) on the
northwestern slope of the third cone. The crater of the second cone
is preserved only in a crest facing north. There are two fumaro-
lic craters and one fumarole field at its western tip which release the
bulk of the gases and heat of the volcano. The first, eastern cone
does not have a pronounced crater, with only fragments of it preserved.
Thus, the third cone, as the best preserved and with the freshest
primary forms, is the youngest: it has gone through all the historic
eruptions. However, in terms of heat losses, the first place belongs to
the second cone which has the strongest fumarolic activity.
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Lava flows of the volcano are morphologically distinct on the
southern slope since the northern one is buried under pyroclastics.
There are numerous tuya-type domes on the southern slope. Pyroc-
lastic flows are associated with the activity of the volcano their deposits
at the southern and eastern foot of the volcano are developed up
to 20 km from the summit of the volcano. The caldera is morphologi-
cally pronounced only in the eastern sector of the piedmont as an
arcuate scarp 12 km long and up to 350 m high.

Zhupanovsky is a centre of intense modern glaciation. The big-
gest glaciers descend from summit fim fields along the northem
slopes of the massif (Figs 139—142).

Age and evolution. Rocks composing the caldera scarp suggest a
Pliocene-Early Pleistocene age of the volcano's caldera. Formation
of the caldera is associated with the eruption of ignimbrite pyroclas-
tics. Consequently, already at the second stage of the evolution of the
Nalachevo volcanic centre there was an independent volcano, or a
group of volcanoes, at the base of Zhupanovsky that could be re-
garded as an initial phase of its activity. There are no data on the
Middle Pleistocene behaviour of the volcano though it is known that
at least 40-50 thousand years ago, in the Upper Pleistocene, there
was a major centre of Upper Pleistocene glaciation. By the start of
the Holocene, there had been three big cones of a stratovolcano
{, II, IV, Figs 140, 143). Their thick long lava flows spread south-
ward as far as Nalachevaya river and northward to Zhupanovskaya
river. Late in the Upper Pleistocene, there were also lava domes on the
southern slope of the volcano. Lavas erupted under ice producing a
specific, tuya-type morphology.

The third cone formed during the Holocene in effusive-explosive
eruptions. Traces of explosions are registered by scores of ash
horizons in the soil-pyroclastic sheets at the foot of the volcano. Early
in the Holocene, .the activity of the volcano was characterized by
frequent alternation of moderate and weak eruptions that deposited
members of poorly stratified coarse ashes (5-7 thousand years ago).
The mode of explosive activity changed in the later half of the
Holocene: then, single strong eruptions were separated by long
periods of rest. A strong eruption took place about 2 thousand years
ago: its tephra lies immediately under 1850-1900-year old ashes of
Khodutka volcano. The later half of the Holocene is marked also by
eruptions of pyroclastic flows; one of those has been dated fiom the
enclosed coals as 2170 =5 (MB-546) years old. The last big eruption
must have occurred about 800-900 years ago judging by its tephra
relation with the dated ashes of Karymsky volcano (about 400-
500 years ago) and Opala volcano (1400-1500 years ago). The then
formed lava flows on the southern slope were up to 56 km long.

In other parts ofthe structure effusive activity was limited, concent-
rated only at the summits of the cones. Lava flows rarely exceeded

122 km in length. They were erupted largely from bocche close to
the summit or rarely from the central-vent craters.

Description of eruptions. Historic eruptions are associated with the
third cone. Their dates are 1776, 1882, 1925, 1929, 1940, 195-
1957. They all were relatively small explosions. The overall volume
of the rocks erug)ted by the volcano since the Upper Pleistocene is as
large as 350 km’. Average productivity is 7-10° mVyear, or(15-20)10°
tons/year, which is 20-25-10 cal/sec. Such output of energy gives
reasons to regard the volcano as productive (Fig. 144).

Products of eruptions. Zhupanovsky rocks are represented by ba-
salts, andesite-basalts, andesites and dacites. The most widespread
are andesites. They account for 50%, or 68% together with dacites,




of the sample of andyzed pecimens. Basdts and andesite-basdts
make up 16% each. These data agree with the cdculated areas of
rock types digribution: basdts and andesite-basdts — 34%,
andesites and dacites — 66% of the area [Yermakov ¢ d., 1973
Quch digtribution of rock types can therefore be assumed as dose
to their proportions by volumein the volcano. Then, the average and
the weighted average slica content in rocks of Zhupanovsky must be
5966%, which makes the volcano andestic. Actudly, the slica
content histogram suggests three groups of rocks: basalts, andesite-
basdts and andesites, and dacites separated by profound minima

In the chemicd composition, the bulk of the rocks belong to the
cdc-dkdine sries (Table 23). This is true in the firg place of

Table 23

Averape Chemical Compasition of Rocks of Zhupanovsky ¥Yolcano,
per cent of Mass

Oxides Voleanics Xenoliths
HNERERE s [ o [ 7 w0
Si: 50.52 5560 6047 6880 4660 5200 5020 5511 590
Ti0: t26 092 079 052 095 120 1.12 0895 082
AlLG: 1IR3 1691 1638 1520 2259 1612 1836 17.64 1820
Fe:0: 556 294 2351 120 738 342 476 K99 760
FeO 455 462 AT 140 264 685 545
MnO 0.19 0.I% .15 g.i2 0.14 Q.21 0.19

H.o. H.o.
MzO 4 6F 5.05 293 .84 436 472 4.60 " "
Cad 850 776 f.24 341217 8.76 989 -

Na:O lag 4.06 4,07 4 87 284 4.22 i7e "

K.0 85 1.32 | &0 27 0.18 .67 0.51 "

H:0 s 0.1% .15 14 0.18 0.10 0.13 "

H.0' 0.64 053 0.56 0.91 017 {68 0.51 "

P10 0 02w 0.20 o.l4 0.10 0.11 0.1l "

Totai: 0000 103 9977 o000 (0030 9905 9559

Note, | basalts {& an.). 2 andesite-basalts (6 an.); 3 andesites (18 an.):
4 daeites {7 an.). 5 gabbro-anorthosite (1 an.): 6 pabbro (1-6 an.)

T average of 1 part of the 5th, and 2 parts of the 6ih: 8
(7an):9  diorite (3 an.).

gabbro-diorite

andeste-besdts and andesites. All the properties here point to the
peagdeat fedures of this series. Basdlts though show Fe content,
whch brings them doser to rocks of the tholeiltic series. There is a
dmilar rdaion between Fe and Mg in dacites as wdll, in that t

resarie products of differentiation of tholeiitic basalts. Minerdogi-
cly, dl rocks are rather uniform showing predominance of plagio-
dass in phenocryss and synchronous presence of rhombic and
monoding pyroxenes. Olivines are common in basalts. Andestesand
dedtes often show ampohiboles, quartz is very rare in Sngular
gdns The overdl number of phenocrydts ranges from 5 to 35%, the

biggest number is in andesites. Disequilibrium associations of mine-
rds and ther highes diversty are ds typicad of andestes

Xenadliths and homogenous inclusions are widdy spread. Xe-
noliths are cyddline schigs with basc compogtion, gabbro-
anorthosites, gabbros and diorites. Hol indusons a the
centre of the nucdleus often contain relics of unaltered xenaliths. Note
the chemicd dfinity of basc xenoliths and basdlts, and that of
gabbro-diorite xenoliths and andesite-basdlts, and that of diorite
xenoliths and andesites. Along with digtinct festures of mdting of
xenoliths, ther reaction dteration and assmilation this indicates
a possible source of magmas mdting of a crysdline substratum s-
milar to xenaliths.

Fumardes and aublimates Location of fumardlic fidds and creters
on the ssoond and third cones is desribed above. According to
A.P. Gorshkov and Yu.B. Sezin [1972], the temperature of the
fumaroles ranges from 94 to 430° C, the issue rates of the ges
geam mixture are from 02 to 290 m/sec, the discharge is from
005 to 155 kg/sec, and the overdl heat output is 710" cal/sec
which is equa to a discharge of lavas of approximately 5510°
tons/year. Rocks surrounding fumaroles are heavily dtered, and
impregnated with sulfur; native sulfur forms a veneer scores of
metres wide around one of the craters on the second cone.

Gephydcal charaderidic. The thickness of the crust bdow
Zhupanovsky is esimated a 25-30 km. The volcano is located &t the
intersection of the longitudinal and transverse gradient zones in the
gravity fidd. Saamic sreening of the roots of the volcano reveded
a region of a 65-85% attenuation of the sgnd immediady bdow
Moho discontinuity. The sze of the discontinuity under Zhupanovsky
is about 5X15 m. It is extended WSW-ward of the volcano
[Farberov, 1974]. The presence of the asgamic zone that coincides
with the identified discontinuity and occupies a bigger area south
of the volcano and its focd layer can be digtinguished on maps of
earthquake epicentres [Gord'chik, 1974).

Didribution and prognods of eruptions Comparison of the average
productivity of the volcano with its present thermd output (20-
2510" and 7-10’ cal/sec, respectively) indicates uncompensated losses
of heetg?/ fumaroles and Erobable accumulation of energy in the in-
teriors of the volcano. If the 1956-1957 eruption brought the volcano
to a date of equilibrium, its degper parts might ance then have
accumulated an energy excess equivaent to 34-10° tons or 0.1-0.2 knv®
of volcanics. An eruption of such a magnitude is not exceptiond and
will be of no serious danger. It shdl be remembered however that the
edimates are tentative, assuming that in the lagt eruption the volcano
has let out dl the excess energy of its entrails. The accumulated ener-
gy may exoeed the indicated leve while the process of accumulation
will continue. The future eruption of Zhupanovsky may be of some
danger for Petropaviovsk-K and some other settlements
only if its magnitude serioudy exceeds the etrimates, and it is
explosve



