Fnasa 18 Kanbaepa Y30H

1 [donuHa Nen3epos

Cunovum: Fopswwmht Hon.

Mecmonoaoxcenue. Koopaukats: janagsoro rpebHs xankacpst
Vaomn: 54°32 c.m,, 160705 8.4,

lNeonoruyeckoe nonomenne. Kansaepa ¥3iou w Jonwka Mefizepos
npuypoveHsl k¥ Yiow-Icliacproii synxano-texToRnueckolf nenpec-
CHH, PACTIONOKEHHOIN B LEHTPanbHOM yuacTre BocTounoro syjikanu-
uyeckoro noaca Kamuaren.

lecnorna gynaamenta, PyHaaMenT Kaapacps Y308 o Joauuu
[efisepop cocTaBiaeT KOMOICKC BY/JIKAHOTCHHO-0CAOOMHLIX OT/O-
wennif n pynkaunveckux obpasopanuii, JaTHPYEMLIX PAHHHM TUTHO-
ueHOM (IMANHHCKAA CBHTA) W MO3AHKM T/IHOUEHOM —3omacicTo-
UEHOM (CTOPOXKEBCKAR CBHTA).

Mopdonorus v crpoenne. Kanenepa Yaon u Jonuna Teiisepon
NPUYPOMEHBI K PA3IHBIM KOHUAM BaITAHYTOH B 3C3 manpasnenuu
Yiou-Teitsepuolil  synkano-TekTonmdeckoll nenpeccuu (puc. 46).
Kansnepa Viou asnaerca ee kpaiinedt sanannoll yacteo. OHa umeer
pasmepnl 9X12 xm, nnockoe awo. C jora, 3anana u cesepa
oHa ofpamnena KpyTalMH yeTynamMu seicotolf o 200—300 a0 800 m
(puc. 47, 48). C prewnedl cTOPOHB! YCTYNB! Nepexoaar n cnabo-
HAKIOHEHHBIE MmiaTo. Beicinas Touka Gopra kaneacpws (Bapaumf
NHK) HEXOAHTCH Ha ewicote 1617 M HAJ YPOBHEM MOPSH, OHO Kallk-
aepel — Ha Bwicote 700 M, Kansaepy 3anontsioT MHOTOMHCEHHRIE
03epa, PedKH M pydeliku, coctannmowne wertokn p. LlymHo#l, Bna-
natouged & oxean, Jonuna TefaepoB COOTBETCTRBYET — BOCTOUHOMY
Bopty aenpeccun, Ona npeacrannner coboll kpyTocTEHHLIR KaHLOH
AMHHOR 0KONO 4 KM,

B crpoeHuu palioHa BRIICNAKITCH TPH KOMMJEKCA NOpOL: 4o-
KaNlbCPHBIH, CHHXPOHHBIH KaabaepoobpasoBaniio M NOCTKANLAEP-
HBli, ©parMenTEl NOCTPOEK, COCTABIMIOIMX NEPBEIl KOMAneke, B
HBCTOALIEE BPEMA BCKPHIBRAIOTCA o Boptam ¥Yiou-IeHseprofi nen-
pecciti, OHE CBHACTCABCTBYIOT O TOM, 4TO Ha MECTE OEMPECCHM Cy-
LICCTBOBAIA MPYINA BY/IKAHOE, HMCIOLINAX COCTAE JIaB H MHPOKNACTH-
kH 0T GazansToB N0 pHoaAWTo-gauwTos [Jlconos, 1982).
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HenocpeacTsenno neped QOPMHPOBAHHEM [JENPECCHH NPOHIO-
wnn Bsibpocs! Ty$os H WHrHHMGEPHTOOGPaIyVIOLIEro MaTepHATa, 2
TAKWE BHEJIPEHHE IKCTPYIHBHAIX KYN0A08 — raasHoll kansgepoos-
pasyromell da3nl ByNKaHHIMA, ITH N0OPOAL clAraoT pailpels Gop-
108 ¥3ou-Feflaepuolt aenpeccun (puc. 49), a 3a npeaenamu genpes-
cHi 00pa3yioT 182 oBWHPHEX NONS, NPHMLIKAKILHX K Jenpeccus
¢ cesepa M loro-3anaga. Ilona B naade HMEKOT OBRILHYH DOpMY.
aocturag 30—40 kM no anuuaolt ocH. Buanman MolHocTs cnoes
HrHHMOGPHTOR B npedenax aTux noneil koneGnerea ot 1—2 no 10—
15 m. B paspese uruumBpuros ofeivHO BRIENROTCE 2—3 Toaume
HeBonbioff MOIIHOCTH, PalJENeHHLIE TOPHIOHTAMM HECMEKIIHXCE
nupoknacTUdeckux otnowennil. MruuMBpHTOBEIC MOKPOBL HMEIOT
yraw nagenns 3—7°, npuvem nanpaBneHue nanedms obpamecso
nepHENIHHANBHO oT Yaou-Telaeprolt nenpecenn,

Jlanee, B OCHOBHOM BHYTPH ACNPECCHM, 3ANCrANOT OTNOKEHHS
NOCTKANBACPHOrO KOMNAEKca. B HEM BLIOENAIOTCH KHCABIE IKCTPY-
IMH M NeM30BLIE KYNONK nocrxansacpHoft daie By KaHkIMa,
BIPLIBHLIE OTAOMCHHA, BalaneTh, ceA3anuble ¢ MaapoMm 03, dams-
HEro u MI{DFUQJE]HHC O3ICPHEIC H OZCPHO-TIHPO KNACTHYHCCKHE OTIOME-
HHA (puc. 50). [IpH 3TOM rABHYKO MAcCy CPENH NOPOL NOCT KATbAEP-
HOTO KOMIIEKEA COCTARNAKT 03EpHBIE ocaiki. Maap o3, Jansaero
PACNONOMEH 8 CEREPO-BOCTOMHOW MacTH kanwaepw Yion (o
pHe. 41, 48). Boxpyr Maapa fuameTpoM okoao | KM pacnosnaraetcs
konkuerof pan smcotoll 60 m v wupuaolt 0,5—0,7 km, obpasosan-
Hbtit 7,5 Thic, M€T Halad NPEHMYLIECTBEHHO WNMKaMK, BombBawm,
AANHAAAMH M rABBaMH NABBl BHACIHTO-DA3ANLTOROTO COCTABA.

Hro-3anaaHyr 4acTs Kansaepsl ¥ 30H 3anumaer ofwmpnoe none
MOPEHHBIX OTAoKeHH BTOpoll dajsl BepxHenneilcToueHOBOMO 0 e-
naenenna. Ban xkoncunofi Mopeusl nepecekser Kaneaepy B UeHTpe
C cesepo-3anajia Ha wro-soctok, Buicota Bana coctasnfer 20—40 M.
Mopensl nepexpuBaloT GONBLIYK) 4ACTh Pa3pesa OIEPHLIX OTAO-
MCHM“.

BoapacT W weTopus passnTeA. B nokansmepusil nepuon oamo-

| Komnaeke
= —
Okueam | Jowamnepuniii Kansnepoofpayyroumi o ikinnteps
I — e
[ 7 T = 3 4 5 f 1| s s | 1
510 50.64 52,16 51,45 36,60 67,86 61.26 64,55 67.28 T2.00 64,79 56,36
Fidd; 116 1,06 1,11 1.15 0.90 136 1.07 0.86 0,52 0.88 1,35
Al 18.96 16,37 19.53 17,57 1393 15,78 15,08 13,50 13,13 15,41 15,76
Fe:0 492 4,86 4,02 0,62 2,68 2,58 .36 236 1.20 115 310
FeO 4,05 4.85 541 8,21 1.60 390 106 271 2.3 7 800
MnC 0.24 .45 0.20 0.17 0,11 0,20 0,19 0,22 0,17 0,15 0,12
MO 4,12 4,24 140 34l 1.34 2,15 1,28 1L1% 0,15 1,35 282
Ca 10,01 9.66 94| 6.97 347 3.56 4.22 370 2,26 447 6,87
Na:v 322 344 3,16 52 4,46 4,59 4,17 492 4,54 4,52 380
K0 0.67 0,54 0.1 114 2.58 1,74 2.4 212 148 2,03 1.37
H:O 0.06 0,40 0,13 0,19 0,36 0.52 0.02 0,12 0.24 110 0,30
H:0" 1.12 0,50 .65 0,05 0,29 0,27 1,07 043 0,28 0,30 0,14
PO 046 0,30 0.24 0,29 0.08 0,30 0,36 0.36 010 0,22 —
Cymma 99.63 99,13 99,92 99,89 99,66 100,20 99,47 100,54 100,37 100,14 100,14
Mpusmesanue | BIHLTI AANAIHOMD Sop'rn KATLACPE! (3an.) 2 — GaransTh HHSMBPUTEL CCREPHOTD BOpTa KAnLACpL ¥ — HHC HMBpUTIE AT ]Hupomm:
CEREPHOTD DopTa (3 ), Oosanww wyawanas Yaon (4 ww); 4 — swpewnrm 9 proanti akerTpyanl (aepHoll, nephnll ks kicaoro syaxanwame (5 aR.);
wre-sanaamkoro Hopra (2 an); § Mt cenepo-nocTounoro Gopra; 6 — 10 mmwerw wcrpyaen Beaoil, wropoil unc cwcoro syakamenaa (7 an); 1]
MIHUMBPHTE! NHPOKJACTHYECKOTO MOTOKA K CEREpy OT Kuwibaeps (3 am); 7 — wr-  awieswro-Ha1a7uTel Maepa, 0. Jaasiice, B ckobrax — Koamuectuo ananmion,
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Fig 46 Schematic geologic map of the regien around Uzon-Geyser voicano-tee-
tonic dapreasion

BeSE3=TONOM0, 0ALMTOBOTO W DHONWTOBOTD COCTABE (nepeWiA uHkn) (O1): d — namw u
- Trew faa 3 ' " © coctama (Qi *); 15 —

Fonouew: | — 1Qu): 2 — ot i 1 — alluvial sirata (Qu); 2 — taflus (Q.)] 3 — Taunshits volcano lava-pyro-
= 3— ¥ Tay = Hanpan- clastic campiex; 4 — directed blast strata, b — deposits of the main structure Q)4 —
= B3pmes, § — [@4)i 4 — naBs w whaKW Oasan,- basaltic, andesilic and daeitic lavas and cinders Upper Fleistocens: 5 — moraines
TERSTD. BMOEIMTOBOTO, ABLHTEROrD COGTEBA (O.). BEpXHWA NNoACTOLeN: § — MOPEHE of the secand phase of the Uipper Pisistocane glac lop {Q1); 6, 7 — dacitic and rhyolitic
EISCE DAl (@1): 6, 7 — nags , PHOMH- lavas (tha third and second cycles raspectively) (@0 ); 8 — lacusirine deposits, mam-
TERSD COCTERA (COOTBETCTEEMMO TDETWA W RTOPOR Wwknw) (G °): B — O38pHEie OT- bers. | — geyser. Il — pumice. |1l — ol yeliow clifts, IV — of the second lake and the southern
- . Plun | — = I — menTuix CKan, IV — sToporo oaepa u pumice py strata witn_ jne of K i caldera
Em=ca oTnoBMRu. V — xonopano (O ') § — "sep. L [4) and Uzon-Geyser depression (b) (@i ) 12 — ignimbrites associaled with the
Sarsaon Comnuu (017'); 10 — memmruuubp & Ce- formation of the Uzon-Geyser dup (ol 12 — rhyolitic ang dacitic
01 11— F g © ofipaso- ""’P (lirst eycle) (O, 14 — basaltic, andesite—besaltic and andesitic lavas and 1uits
—— P K, (8} 1 ¥aou-T (6) (i) 12 — 1QF %); 15 — andesitic, andesite-gacitic and dacitic lavas (@i} 16 — Iacistrine strata
© o6 ¥30H-T (QH): 13 — nass (Gl 17 — basaltic lsvas (Q}), Middle Plai T8 — i with

the lormation of Bolshoi Semyachik calders (Ca): 19 — pmc;mcru complex — pasaitic,
andesitic, dacitic and rhyolilic lavas and twits [Q)); 20 — centres of large volcanic

TER ¥ 0 W QBUMTOBOTO cocrama (Qf); 16 —
Ememesea (0] 17 — nasw SeaaneTosoro coctams (O} CpenwuA nnsAcTousw:
- — c ob HENuoepn B Ci (=1 H

T — ZoANeQEPHMA KOMMneKc —rnnu W Tythw GAENLTCEOTD, AHAEINTOBOrD, na-

3 21— and lava lows: 22 — craters
@) and maars (h); 23 — erosional scarps, limiting tuya formations on seuthern slopes of
Taunshits volcano (a). large ciaderas and river vallays (4); 24 — normal faults {a) and
fissures (5): 25 — dykes (a) and chains of fissure efuptions craters (b); 26 — boundaries

(SSTEETO W prONWTOROrO coCTaRA (O;): 20 — ueWTpL KpY N

H - By T novoku: 22 — Kpatepw: [(a) W CLLT-I
- yeTyne, arp THAR TIORA HA KoM HME
Swsmeny ayKEHE TaYHWHY (&), KpyNMBIE KANKOBPEL K DEYHBIE BONHHE {8); 24 — chpocm
0 = mpesan (6] 25 — nodke (a) W (6): 26 —
SRS OTO8NbHBIN CNORD B anyTp paTturpad:
B SDepenwe MODEH (8] 27 — ¥a0m-T 28—
TEOWISICANNEHAR
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of layers and flows inside the distinguished stratigraphic units (&), and mo-
raines (h); 27 — erosional limits of the Uzon—Geyser depression; 28 — thormal mani-
tastations
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Pue. 47. QBUWA BHA USHTRANLHOR YACTH Fig. 47. Gonaral view of the cantral part
KaneOepsl YoM, Ha nepeaves Anaso ef Uzan caldera. Al the foraground there

3. UenTpansHoe M weTokn p. WyMeoR. are. Tasntrainoye Lake aid the head of
Bosnw SopT kaneoepe. @oro BE Mun- tha Shumnaya river. The rim of caldera
NEHpEHTERA is agan &t the background Photo by

V.¥e. Gippenraiter

BPEMCHHO NPOHCXOAMIN HIBEPHEHHA OCHOBHBIX I KHCTRIX ByNIKa-
HoB. Ha 3THX N0poiax 3a0erat T WrHuMBpHTEL 1 Ty (Isl, CRRIAHHBIC ¢
ofipasosanuem xaneiacpel Bonsworo Cemaunka. OHR JaTRpvioTes
CPEAHMM NCiiCTOLCHOM H XapaKkTCPH3YIOTCH OTpHuaTensHolt na-
MArHHYEHHOCTLIO, YTO NO3IBOIAET CUCHH3ATH X Bo3lpact npuban-
3HTCALHO B 110 Thic, net. dopmuporane gaasacpu Y300 nponsomw-
no okono 40 Teic. ner nalan [Paopencknit, 1984]. B nocnenyroweit
HCTOPHH €2 PAIBATHA MOWHO BRIIEOHTH TPH ITana (UNKENQ) akTHe-
#ocTi [benoycos u ap., 1983]. B xode Kawaoro 3Tana sbiaes
IKECMNOIHBHAA CTAAHA, CONIAHHAR ¢ HIBEPHEHHEM NUPOKIA
KOTO MATECPHANA, W AKCTPYIMEHO-YDDY IMBHAR, NpH KoTOPOH Habijo-
DACTCA NOCNEAQBATEALHOE NOCTYNICHUE HA NOBEPXHOCTE J1as, HiMe-
HHKILLMXCA 110 COCTABY OT AHALIHTOB 10 PHOAKTON,

K wawany sropoil dassl BepXHENNCHCTOUCHOBOIO ONEICHEHHR
(okono 20 Teic, neT nazaa) KpCAwE ByAKauuIM B npegenax Yion-
Teitacproil JenpeccHi NOYTH 3aBCPLINICA, 4T0 GLLIO CBARHO, N0-RAH-
AHMOMY, € 3aKpHeTRIIIANHE IHANHTEILHON 4ACTH BEPXHCKOpOBO-
rO MarMaTH4CCKOro ovara.
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Onncanne masepwennil. B uctopuycckoe spems B pafione Yion-
lefisepHoil genpeccus NPoMCXOOHIN TOTRKD HPCATHUCCKHE HIBEP-
HCHUR, Uﬁp&'{OBSBIUJIC BCE TCPMANBHLIC O3CPa W r[!lle(‘llN KPI\'[]JIMK
TCPMANbHBIX HCTOYHHKOB B Kajbacpe Y304, 4 ccHTAGpA 1986 1. Takoe
HIBEPHEHHE TPOHIOIA0 Ha 3anane BocTodHoro Tepmansioro nomas.
H TCMCHHE HECKOOBKHX CCKYHI B NpOUCcee JRYAKTHOrO ﬂ!PblBZ‘I
aneck Buito Bubpoweno oxono 2000 M' rasonaposoit cvmecn w 3 T
KaMeHHOro wmartepuana. [nwifn rpaBeiHTOB, CUEMCHTHPOBAHKKIX
eynbthuIamMu weaeld, secom 10 20 wr Gunn oTGpowctn B ro
nagHoM HANPaBleHHK Ha paccToRHue 10 30 M. BosHukaa sopoHka
AHAMETPOM ORONO ]ﬁ M, KOTOpaR B TCHCHHE CYTOK pt'ICLLIKpH.'IilL'h
20 14 M onp raybume 10,5 m. Ha aue remnepatypa aocrurana 114°C.

MpoaykTet wisepxennid, Jlasuw OTHOCATCR K HIBECTRKOBO-LIC-
AOYHOMY THIY M OTAHYAIOTER WHPOKHM CHEKTPOM Moo o7
GalansTos oo pHoauTon (tadbn. [3). [lepend ofpaijosannem Kanh-
Aephbl [IPE“G.‘lQ.’JH.‘HI ﬁ&:}' 16Thl, @ KHCABIC NaBkl D\'I'T.I W0OnAJIK He-
foapwoll BY/JKAHHMECKHH aNDAPaT B CEBEPO-BOCTOMHOM BopTy
kankaepsl. Mpe xansnepoobpatoranui npouiouten sLbpoc bose-




Puc. 48, B ¥ aom-l ¥ o

T — cOnKa ¥aoW, 2 — conka . 3 = manp oz [ ;4 — 3 ¥ J
EFTON CONKW Benor. 5 — swerpyanammd kynon conki O3epkod; § — neuIoswpA kynon
=anke OTHPBITOR: AKETRYIMBHME Kynonw. 7 — TopTue; 8 — ocTameu, § — CecTpenxa,
0 —nnato Kpyrnee, 17 —Medaspwan; 12 — wnakoess kowye Qyra; 13— anato Wkpoxoe,
24 — 3kcTpyIHBHNA kynon MpeBens, 15 — Fophos NMNaTo, 3HCTDY IHEHKN wynone: 16 —

Syaeua. 17 — Goprosans; 18 — Nepean: 18 — conka B 20— ¥
WTON Conkk Mentoh 21 — konyc Caovva Touxamu Cl =
SeAnHWE O 5 ¥aon-Ti T ¥ Oee

moro 06seMa MHPOKNACTHYCCKOTD MATEpHana turuumﬁplwou]. 1o
COCTABY OTHOCKUIEIOCH K AHACINTAM (K CCBCPY OT xanwicput] M
=xgutam (naato IJ.lupuxncJ. MNocTransaepune WIAREPKCHHA, POHC-
ROOMBIUMC LUHEKIHMCCKH, NPEACTARIEHKM NABAMH 0T ANIeIHTOR 110
PROAHTOR. BRIJICTACTCH HEIPEPbIBaN, Ga3aInT-aHeInT-0aUHT-pHO-
AMTOBAN CCPHA.

Moaasnmiouee GolbWHHETEO NOPOA OTHACHTER K NOPGHPONRIM,
EOOMUCCTRO BEPANIEHNNKOR BapbHpYeT oT 30 350 a Gusanrix,
@04 — |8 & pHOSHTAK: ANACINTL! W AUHTE NOCTKANLACPHOro TaNa
SEANSIOTCR BLICOKON CTENEHBID KPHCTALINYHOCTH 25307 o
@fsema nopoaw. Tnasuoii sunepaneuoit dasoll apaseres nma-
TROXI2Y.

B f23an6Tax A0KAALJEPHOTO KOMINIEKCE TEMHOUBCTHLIE MHHCpa-
.-l-ﬂpau,lemlmm NPEJACTARICHE KIHHONHPOKCCHOM AHOUICH -1 R H-
wemoro paaa (fm 20 260) 1w oanBrioM nepeMeHnnil KeacineToern
W 20—500:), Maniwokaas BEPanICHHHEOR B Galdintax oTam-
WReTCE BLICOKOH KaTBIHEROCTRID, COCTAR CTO BAPLUPYET GTAHOPTH-
= 30 nabpaaopa.

AHICWNTEL, MAUNTH, PHOSHTH XAPAKTEPHIYVIOTCH onHa kosoil
“mu"t‘ﬁ MllHEpHJ![‘B—HHP&!IJ‘IC IHKOR NMArnaEn., apTo- o
_onupo KCCIl, THTANOMATHETHT . l[\pn.‘;'l.l(i! HAHCIHTAX M JIaunrax
BETPLSICTCA OAHBHN 8 wite pBocobieninx sepen 8 "pyGawke” wa
BemastoRoro creksa. B OHCKOTOPHIN PHOIHTAX NPHCYTCTRAYET
porosax 0bmanka )

“.‘II‘HO A0 BEPAIICHHIEOR B KHCOBIX JTARAX UGP'J'!_\‘L"I AOHOIB-
- wWRp i CICETP COCTAROR OT ﬁll!’ﬂﬂllif'lil A0 0JHEo 1

KamuonupoKkeen  NPCACTABACH  BLICOKOKMANCHAM  ABIHTOM,
poms — aHoncH-aRrnTosM (fm 26 3650), B auncIHTaX W dannTax ou
Speofaanaet cpean TCMUONBCTHLIN MUHEpanos. Opronuporeen-
smmepcTenl (fm 30— 3RT0) pussnt KAK BO BEPAILICHHNKAX, TAK W B oc-
sesEofl Macce, rAC Cro WCACIHCTOCTL IHAUMTCNLIO BOSpAcTHCT
0w 40 449%). Porosas obMaliKs NPeAcTABRCHa OBk KHORENION
m)lﬁ!ﬂhllﬂ-)ﬁcﬂtl"ﬂ‘fnﬁ rlil'llhll IHOCTBKY © HORKD HhIM CO=
paanmcs warpun (L7 385 woverana (1.2 LB,

l‘l NPpOAYETOD ENCAOTID KAALACPHOTO BYIRLIINIMG Kal‘!‘.llle:le-l
"FI'ITI‘",'II!ME BEJTHMCHWH, Ocﬂﬁcliiill MHOID WX R JICEMINBO-11H-
POETRCTHUCCRNX OTAOKeNuAX naato Wupokoro., Cocran nrimie-
swd woncfuactos o1 AHOPHTOR o rparnTos [Byakanwim,., 1974],
S WECYT SR ARHOTO IABACHHA. B KHCILIX NaBax poTpesatoTen
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Fig 48 Block chart of the Uzon-Geyser volcano-fectonic depression

1 — Uzon sopka; 2 — Krasnaya sopka: 3 — maer of Dalneye lake: & — axirusive
dome of Belaya sopka 5 — éxtrusive dome ol Ozernays sopws; 6 — pumice doma o
Otkrytaya sopka; exirusive domes: 7 — Tortik: 8— Oslanels. 9 — Sestrenka. 10— Krugloye
plateau; 17 — Geysarnaya. 12 — Duga cinder cone: 13 — Shirakoye plateau; 14 — Greben
exirusive doma; 15 — Gornoye platesy; extrusive domas; 16 — Rudich, 17 — Bortovaya;
18 — Parvaya. 19 — Bezymiannaya sopka; 20 — extrusive dome of Zheliaya sopka,
21 — Savich cona The dots show lacusirine and fluvioglacial strata filling tha Uzon-
Goyser volcano-tectonic depression

1 . EAs T2

Pre 48 Cupmn L © ¥aow-leiaopioa ge-
npoEEe
T — nonan paaemtan wrnamBpoutos, ceR3annex © Yion-Teazepuos nenpeccusi
(1), 2 — IPOIMOHHBIE FPAHMLLI Y300 T BRIMPHAR By IHAHD- TEK TORWUBCNDNE QRNPOCCHm,
OGP I [mentoe). 1 — rpamrie NoOnNed urHMMBAKTOR,
a—yc o, 5 AfMwE 4 — (PARMLL NPRONONATBEMON ¥ A0MCKoH
¥ CTRYKTY R | M 1880}
Fig 4% Scheme showing distribution af wilh the Lizon-Gys
doprassion
1— igrimbrite inlds associated with the L Guy @) 2—® ol
of the U U ot titled in i lagustrin

¥ P
strata {yellow), 3 — ignimbiite flelds lmits. o fiznd, b — intarred, 4 — boundaries
of the conjecturan Liron dome-ring structure [Masurenkoy, 1980]

——




Adnded. T 3

Fig 50 "Yallow rocks” o block of fa-
custring  volcanagenic—sedimentary de-

Puc. 50 "Wentwe cxanw” — B0oK 036p-
ML BYINAHOTENHO-OCATIOUHEE 0T

CCCR 2 nps posils pulled ofl with the ntrusion of
cTpyIMM Femiapwon. @oto BE Fun the Gayser extiusion Pholo by V Ya Gip
naKpaaTapa panraiter

MEAKGICPIMCTIIE BEIRMenS BaaasTosoro cocrana. Bonuuas nx
HACTh OhUeT KapKacHoil CTPYKTYPOR 1 KHCITRM NOPHCTLIM CTEK-
Jos B uiTepeTnunax. Tlaparenecines MUEHepanoB-REpaIIein koD o

NHX GHAAGIHMIBL TAKOBWM B Jasax Gavalbron. Cpeam rakux
BRAKMEHMIT RCTPCHAIOTCR B IDCTATOMIO PAC KPHE TANIM IO M 1 1bIE
rafifpowmoro coctapy. B coctape KCEHONMTOR B wriummbprro-
OBPAIYIOIMA NHPOKIFCTHYCCKIX TOTOKAX I1peobiiiaior Basanuti,

lMeodmanveckan xapaktepucruka. Bujeineron rpasntainonnsifi
MUHHMYM B 3a0adioil wacti xalikieps, ssasioweic’ soponKoii
wiphiba CayBunoi okono 2 ks ou aedextom sace 3.2-107 1 B no-
CTOMHON HACTH KAALACHE FPABHTIHONIOE 10C HMECT MO b
XAPAKTEP, NPHUCHM I0NL BLICOKNE TPAIHEHTOR, TPAKTYCMUWE KUK
OTPAKCHME PAVIOMOR MERLY BAOKAMHU OCHOBAHNA, CORIANAIOT € 06-
JACTAMH IIE[’K_‘I'MﬁuB Ha KpuBoH ATu. MHTEHCHBHAR NONOWHTE ILHAR
AHOMAJINA COOTRCTCTBYCT l'pi?ﬁlll{} KiIbEphl Yaom, Juavenus Maruur-
noro noas crynencoGpaino yOLBAIOT K BOCTOKY. JOCTHEAN Mu-
Humyma # pailone ponwne p. Cefisepuoil. Ceogmanveckne gaunne
NOIVGAADT PAIICAATE Ha sacin Yson-Teicpuyo Byakano-res-
TOHHYCCEYIO CTPYETYPY 110 ciiocoby obpaiosalims: RpueHoMy 18
JNAAHON HACTH M NPOBANKIOMY — JUIH BOCTOMHOM,
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DyMapoisl, BOIOHBE, HCTOMHMEH, rel3epwl, Kauabiepa ¥iom

r(lﬁpt_‘ML'l 1M raso-i H,'ll\l\TCpMﬂJ'lhll'I!! AERTENLNOC T COCPCInT o
Hena oo t‘t:lll!plidﬁ “4acTH h'-'lJH.-J'lCrII-I H II[\I!HI’IJ‘liCTL‘H Wit MECTHOCTH
n BHAC YIKo#H, ne Gonee 200 350 s 0HBL TEPMANLHBIX nOACH
€ BBIXONAMH KHOAWKX HCTOYHUKOB (PHC. 51). naporalosmix cTpyil,
rpA3eBbIX KOTNOB (pHe. 52, 53), HEBBICOKHX IPAICBBIX BYJIKAHUHKOR
(puc. 54), TCPMIIBHBIX OIEP H MCTOMHHKOB C KOJOHHAMH CHI
WACHHIX BOJOpoCAeH W Twonoswx Baktepuit (puc, 55), npocne-
WHEGHWKXEA ¢ HeGolblHME NepepuiBaMil Ha 5 km s cyBuin-
potiosm nanpasacuun [ [win, 1937 Muaunenrko, 1976].

OrmedacTen HCTKHIE TEKTOHHYECKHIT KOHTPONL TepMonpossie-
HHil, IPHYPOLCINLIX K Y31aM nepecedcHnil cyGumMpoTHoro pasioma
€ ONCPAKILHME Trl!:lllill!-'lM“ L'EHI.'I!IT-HUI.'T““HI)I'H HPACTHPAHHA H
KONBUERBMH patnosMami. BeUICARIOTCA NATL TCPMANbLIBIX nonei
Omjnensio He Wr o1 o1 Lentpansnoro pacnolowedo H)xuoe
TepManuioe noae, chabo wiviennoe. B ocnorHoil Tepmanbuoil
AOHE COCPCAOTOMCHBL TATE KPVOHBIX H CCMb MCIKHX TCPMAlibHBIX
[\1&'P. Bonee ThHICHYH TEPMAITLHEIX HCTOMHHKOR CamMOro pa‘lllnt\ﬁp:lr
noro pasmepa n popme (puc. 56—60). OBuas naouaas Tepmoano-
manui 61000 M. BuIHOC Tenna coctasager 268 M Bt [ Kosanen, 1969]




Ser 51 MoTouuwe BypnAwaA ©oro

EE Temnenpeiteca panisiter

Cocran Tepvannuux nof W razon. B kaneaepe Yion naénwo-
BRETOR VHUKATBHAS NOSHOTA FHAPOXUMUNECKHX THIOB TEPMATRHBIX
s [Teaunenrko, 1976). Haubonee BEICOKOTEMICPATYPHRBE (KH-
Smmes) ¥ BRICOKOMHUHCPATHIOBAHHLIC BOL!, BRXOAALINC N0 30NAM
SERTOMHRECKHX HApylIcHnil B OCcepoil wacTH TepMankHBIX noneil,
STROcETCE K Tak wadsisaemomy Iayvwercko-Baiipakeiickomy Tuny
reapotepst. Ony ofsivio oforaiiensl BOPOM, KpesMHneMm, amMmua-
EE. EMEHOT NMORBINIEHHKIE COEPKAHNE LIENOHHRIX METANIOR
i kb Cs 0 PYANLX eMenTon As, Sb, Hg W XapakTepn-
waeTcE IHadeHHAMH pH. npepsimarommnmy pH neiiTpaibHOl TOMKH
WETs mDM TEMMCPATYPE MCTOUHNKD. OBLIAA MUHEPAINIAUNA HX HA
e soctHract 3.5—5 r/n. Bee ocTaneHbic THOB rHAPOTEPM
SR As THO-XTOPHIHO-HATPICELC,  XTOpRIHO-cViLpaTHO-HATPHE-
s TR Ipo K pOHOHATHO-CY 16 (A THO-KATLUMCBO-HATPHERKIE K TIIPO-
ERpSosa THLE (HApIaHLI), B NPOABICHHK KOTOPWX B 0Gwes nadnio-
SRETOR SCTE@S TOPHIOHTHA/IBHAR JOHAALNOCTYL (puc. 61). — saiw-
WIOCE BPOIVKTAMH NPHNOBEPXHOCTHOH nnddepenumannn n cymeure-
M A SOPHIHO-HATPHEABIX H MOBCPXHOCTHBIX BOI

Jos SIOHCKHX TCPM XapakTepHb! BLICOKHE COACPWAHNS PYI-
s sacwmciton (Mr)a) As — 0.1—30. npu cpennesm 5—-6: Sh —
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Fig. 51 Burliashy spring Photo by V. Ye. Gip-

0005—0.09; Hg — 0,009—0,029; Ag — 0.00012—0.00032; Ay —
0.015—0,028; Ba — 0.05—0,15; Cu — 0.008—0.01; Zn — 0,03—0.45
npu cpemes 0,05 0.1 8 — 0.02—-0.45,

C{K‘T;!ll CTMOHTANALIX FAIOR A PAITHMHLX TCPMANLIBIX VY4ACTKAX
F-'L‘lul\:pl-l H Nawe B pil IHYHBIY HCTOYHHEAX OYEHB HeaAHOPOICH
HabioaaoTen caeayiowie sapuamni coaepmaitna (s % o6 ). CO; —
or 428 no 95.81: N or 1.1 no 4575 H: or 0,02 a0 1.6
H:5 — or 0,03 5o 6,5 CH. — 0,08 10 20,1

B cocTape cnolTaliki X rasor |'u_1pn'|'cpma.‘|mrm'i CHCTEMB! KL~
Aepbd Yaon _1\6"'.[["'&{&.'”&1 BBRCOKAR KOHUCHTPAUNA pagona, 40CTH=
rarowan 107 Kwopn o,

HedrenposBaenns na TepMATLHBIX NOJIAX KAAbIEPbI,

V30HCKaA HEPTE OTHOCHTCR K METAHO-HATCHO-APOMATHHECKOMY
THILY, € cojepwannesm cvoa do 9.3%, cepul — 10 2%, napadmna
ao 2,1% [Bynkanuism..., 1974]. Ona o6HApYKIBACT YHHKAILIO Bbi-
COKVKY OINTHMECKYIY aKTHBHOCTE (0= 24.2°). Mocneinee oBuvHO
CHNTALTCR CANACTEIRCTROM BHOTEHHON IPUPOIN HedTH

rll,lporep\mm-lm HIMCHEHHBIC NOPOOk. I HAPOTCPMATIBHD HAIMC-
HCHHBIE TOpOJibl B KaJdbACpPE PATAWTBE N0 I0HAM TCKTOHHMCCKNX
HAPYIICHHIT, TpaccHpya cyBIIMPOTHYH 1 cyBMEPHANOHATRHBIC TH-
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Flig. 56, General viaw of the Second and

Third segments of the Vostochnoye
{E tharmal field, with the wes-
tern rim of the Uzon caldera &t & distance.
Photo by V.Ye. Gippanraiter

EEN SLIXOJH TEPMAILHLIX BOJ H YHACTKH TICPECCHCHHA ITHX AHHUE
& EOALUCEBIMH pailomMami. B paipeic rHOPOTEPMANLHO HIMEHEH-
WX NOpod HABMIONEETCA METKAN BEPTHKA/BHAR 30HANLHOCTL —
SEATHTL, KAONHUHTH, CMEKTHTH — MpPONHAHTE [Bynxaumim...,
§574]. B oTAENBHLIX HHTEPBANIAX OTMEYAETCA OFHNCOBAHME # Kapho-
sarmanns. Obuuno ueonuTanua. [MoNTH NOBCEMECTHO pa3suTa
mwpaTwiauns [Kapnos, Masnon, 1976]. Cronnwii nuTonoruueckui
SAIPCT H XAPAKTCP PHAPOTEPMANLHBIX HIMCHEHMIT no cke. YK-1 no-
wasas ua puc, 62

Opyaenenne. B xanwaepe nabniofaeTca opyaeHEnHe ABY X THIIOB:
SEpEOS W PTYTHO-CYPBMAHO-MBIULAKOBOE, CepHoe npeactaBneHo
SCTESUAMIE, JTHHIAMH 0 NIAKHBEMH 06pa’opanHAMH NOMTH MOHO-
sesscpantHOl cepul (C NPHMECEHD ONANA W IIHHHCTHIX MHHEpa-
mes) EpaTepHO-03epHOrO redeswca. Ofwmue 3anacw 3Tol cepw

. sweswaasorcd A 100 Teic. T. OCHORHBIC NPORBICHHA CCPhl COCPENO-

sowenw ua [leppom (pue. 63) u Bropom (pue. 64) yuactkax Bo-
ETOENOr0 TEPMEIBHOID noas.

JoEN PTYTHO-CYPLMAHO-MbIIIBRKOBOrD OPYICHCHHA B NpcAcnax
¥ o=ckoft TepMoanomannk Hanbosice OTHETANBO NPORBICHB! B pas-
gex Uecuatpansnoro (Bropore) ywactka BocTounoro TepmMansHoro
smas (puc. 65a, 6) m non sogol 8 wocTounom Gopry Yerseproro
$Becrounoro) sanusa PymaponsHoro osepa (puc. 66). Haubonee
FESENT2 peanbrap-aypHNHrMeHTHAR dauua.

K =acToAIIEMY BPEMEHH B PA3pelax TEPMAsIbHLIX nofell Kajih-
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Nleph! BLIABJICHB! H OXapakTepH Hbl € pa3 i e 10 me-
TaNLHOCTH 65 FTHAPOTEPMANLHLIX MHHEPAION: AHTHMOHNT, PCanbrap
(4 MonudHKaUMH), AYPHIHIMENT, HOBWH CyNbDHI MblUbAKA (OT-
EPLITHIA 318Ck) — YIOHHT, KHHOBAPL, METAUHHHABAPUT, CKOPOIMT,
MHPHT (TpH MOAHDHEKALMK), MAPKAINT, NUPPOTHH, APCCHONMHPHT,
AANbKONMPHT, MArHETHT, CAMOPOAHAA PTYTh, CAMOPOAHBIN, IIMHEK,
camoponHoe cepefpo, camopoaHas meas, chanepur, GopuuT, xans-
KO3HH, KOBCIHH, TCMATHT, THAPOTETHT, FHApapruanuT. M3 nepya-
HBIX OTMEMEWBI; ONan, O-KPHCTOGANHT, TPHAMMMT, KBapil, aiy-
nAp, anbOMT, KanuLuMT, GUOPHT, aNyHWT, THNC, CHNLBHH, cepa,
BGapuT, aHAMBUNM, JECMHH, JOMOHTHT, MOPICHHT, HATPONIHT, KJH-
HOATHIOJHT, aGa3nT, ckonennT (7), AKTHHOINT, XJIOPHT, MOHTMO-
PHIUIOHHT, KAONHHHT, cMemanocaoiHbif raMHueTRl MuHepan, an-
nodan, Heliaenant, rannyasnt. Beinenenn Takme GuTyMbl, HedTh,
ANYHOUCH, rﬂ.‘IDTleHT, [Hll'll.':pllli]'il'l', HEPMHIHT.

MMecTpmit n3oTONHKI cocTas cepbl o1 §"8=-30,3"/w B nu-
purax, ao +22,4"/ B cyondaTax — CAMAETEARCTRYET O WIMPOKO
MIYIIEM Ha TEPMAJIBHBIX MOMAX €€ HIOTONHOM fpa KUHOHHPOBAHHA
B VCAOBHAX 3aMEHYTOTO UHERA H C y"lﬂCTHCM BHOTCHHMX nponcec-
coB. [lo JanHBIM PajMOVI/ICPOAHBIN JAaTHPOBOK, BCPXHAA 3I0HA
CYIIECTBEHIO AYPHNHIMEHT-PEAILIAPOBOTO OPYACHCHHA, HMEIOILAS
mownoets 0,6—1 M, chopmuponanact 3a nepuog 8 2—8 Taie. neT,
PacueTs nokasanu, 470 GAKOHAAMH N0 J0HAM TEKTOHHYECKHX Ha-
pyuenuit seineceno nopaaka 175000 v As, 20000 T Sb. B pyanoil
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1 — 30Ha p 0 © COCTABA! 2 — J0HA CyNudaTHRIX RO J =
30HE PACTEOPOE CYMb 0 COCTABA: 4 — 30HE xnOpMaHD=
CYNePATHEE DACTROPOS, 5— NpOCHLD nntununuunnu»uq BOOW, §—30HA PryTHO-
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Fig. 81, Hy and hydrochemical model of the hydrothermal system

of Uzon caldera
1 =— zone of solutions of :hlandemurlum compoultlun 2 — zono ol sulphate

walers; 3 — zcme ul | of =
zone of chloride 5= fresh i n.mau;B-roneo(hydmgwum-
1l lal-arsenic 7 — boundary ol zones of differant hydrochemical

types of water; § — level of ground water; 9 — lsults; 10 — ways of migration of deep
fluida; 77 — ways of infiltratlion of vadose waler; 12 — springs: a — gassing “cold”
carbonaceaus; & — thermal

Puc. 82. C A DAIDE3 BOCTOUMOTD TADMANMMOTD
nona no cue. YK-1

A — PUTONOFHYBCKAR B ofueR 30HANG-
HOCTH, T — Ty NEBMMHTOBKIA; 2 — nwy3a COP; T — rymye (&
BRMIOUBHHA, § — rOpWIoHT): 4 — ar A Tyd, apr
5 - Ty, ¥ 8 = Ty nce@uTonui: 7 — Tyd NCamHToBMA

APTHNNMUINPOBAHHBA, § — TYD NOMICOWA, § — JOHA DEIMLIBE © KOHFNOMODATAMK;
10 — aneBponenMTOBLIA TYd, 17 — nennomwi Tyd; 17 — 30Ma8 APOONEHKHA; 13 — 06RO MKH!

a - Ty o 0 COCTARE, § — WIMBHOHHWY TYDOB W NAA|

14— S P nopon: 18 — NMPHTHIBUWHA, 16 — Kap-
17 - Tuanyan, 18 — -

Fig 82. 1 gl ary section of the Vostochnoye thermal

figdd on Site UK-1
A — lithologicat celumn; 8 — column ol genaral mineralogical zening: 1 — psammitic
twif; 2 — = lens of natural sulphur: 3 — humus (&8 — single inclusions: & — horizon);

4= wiff, § - wil, loose: § — psephitic
twif, ¥ — psaphitic tutf, arglilized; 8 — pumice tuff; 8 — zona of washout with conglomerates;
18 — aleuropelitic tuff; 11 — clnmll tuff; 12 — zone of splitting; 13 — fragments:
L] of layered wife of cing p b= of 1utfs |r|e lavas;
14— Iwundlq‘I af ] difl ; 15 py 18 — car H

17— 18 — illonttization: 18 — M
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mit 0

0 20 %0 KOwm

T — wOWTYp TRPMAMNBHOrO NONA: 2 — KOWTYR oep; 3 — o —
CRMOPOANOR cepw. § — e CTOKOM;
o & WM C CKWM CTOKDM; 7 — rpRIGEWE

& — yuacTew nap pynTa; 9 — 10— L 11 — pyusu, peuku
sse saxoauTCs cobiwe 7000 T As, 350 T Sb, 200 T Hg. Ha 6ase onpe-
Eoeswll HI0TONHH YIIEPOAA CIOHTANKORD YTCKHENOTo rasa (8 'C =

—-T 1 fwg aeHicTBAS B BLICOKOTEMICPATYPHBIX opax

8+-112"/wm), CTPOHUHA B BOARX M NOpOJAX (LSr /M=
otsowenns 'He/'He 8 rasax (0,6—1,13- 107°) u koppens-

X 3aEMCHMOCTEl eaenan BLBOA O MHIPALMM K IOBCPXHOCTH

SOBSHMALHBIX KOMNOHeHTOR. K HUM OTHOCATCH: NMHTHIL, py-

ol OUHE, MBILWLAK, CBHHELL, PTYTh,

leiisepos. CoBpemeHHas THIPOTEPMANLHAR [CATCNL-

TCR B p. Teit il noee ax, ¥

HOrO NOAROKHA ByNKaHa Kuxnuubv. 3necs cpenn pasuo-
Hopm nosepxHocTHOR ruapoTepMansHoii aKTHBHOCTH
o2 reilyepn, BnepBble OTKPBITHIE H onHcaHHse T.H. Ve-
2 1941 r. [Verunosa, 1955] ua nesom nputoke p. Wym-
SoayERBIUEM HalBawHe p. TeilaepHoit (puc. 68—70),
&l M ApyrHe GOPMEI FHAPOTEPMANBHON AKTHBHOCTH HBAR-
THEIM xpynuoil ruaporepmanshoil
2 — l'ei;epuoﬁ Henocpcncrnenuo NOBEPXHOCTHLIE TEPMO-
W8 CBAIAHM C pairpyixoil uam GnuakonoeepxnrocTHol
BHCOKOTEMIEPATYPHBIA THAPOTEPM, NPHYPOYEHHLIX
IOTHYECKO CTPYKTYpE THNA APTEIHAHCKOTO CKAOHA B
mmuuoﬂ wactH Yion-Tefsepuoil synkano-texto-

TepMankHeiX NonA: TefacpHot — B HHKHCM TCYCHMH
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Fig. 63. Schematic map of Ihe First ssgments of the Vostochnoye thermal field of
Uzon caldera

T - eomuur of the thermal field; 2 — contour of thermal lakes; 3 — isotherms;
‘“— | sulphur; 5— thermal springs &— tharmal
#prings. draintess or with periodic drainage; 7 — mud pots; 8 — segments of soaring
ground; B — faults; 10 — contour lines; 11 — streamlets, rivers

p. [eiiseproii, Bepxue-Teitacpusix naposeix erpyii  Kuxnnnw-
wesckoe (puc. T1).

Tepmansnsie Boawm © remnepatypoii Gojee 100°C, pasrpy-
WAACR B BWAC KHNALIKX WCTOYHMKOB W refisepos B cpeamem M
HHAHEM TEMCHHM PEKM, Iie HANOPHLI YPOBEHE NPEBBILAET OTMET-
KM nosepxiocty, Gopmupyror Ceiizeproe Tepmankuoe none. Iro
caman Gonblwan NoBepXHOCTHAA aHoManus Joaunsl Iefisepon. OxHa
HENPEPHLIBHO NPOTATHBAETCA OT YCThA BBEPX MO TEHEHMIo Ha 3.5 km
(em. pue. T1).

3peck pacnmonoMeHsl MOMTH  Bee HauBonee Apkne Mo W3-
BecTHEE refisepm Monune (puc. 72). OBuee wncno refisepos,
BLUIEARIOWHACA MOLLUBIO GOHTAHHP i cmecu,
AebuTom, KpacoToil H pazMcpami rcﬁ:epﬂronux NOCTPOEK, OKOIn
TpuauaTH. Cpean Hix IMepseneu, Tpoitnoii, Konye, Manwiil, Bons-
woit, Beaukan, XKemuyxusil w ap. (puc. 73—77, 78%a, 6; 79). Kamaui
W3 HHX OT/IMHYAETCH CBOMM PHUTMOM " nesTensuocTi. [lpomonsmu-
TEALHOCTL UMKAa paGoTel OTACAbLHLIX Teif3epoB HIMEHRETCR OT
HECKOJLKHX MHHYT [0 HECKONLKHX w4acom (tabBn. 14). Ha pu-
CYHKE MOKA3IAH ANA NPHMEPA XAPAKTEP NEPHOIMYCCKOro OelcTeMA
reitiepon Mepaewen (/) Ilens (2), bonswofl (3) u Beamkawn (4).
BepTHEATLHLIC MHHMHE COOTBETCTEYIOT NEPHOAAM POHTAHHPOBAHMA,
HHTEPBAN BPEMEHH MEWAY HHMH — CTAJAMH MOKORA, HIIHBA W
KHICHHA.

Tefiseput npuypoyersl € Hanbojiee HHIKUM OTMETEaM pebeda.
ThiE JOHEI IX KOJBLEBEIX PALIOMOB,

P pya 1p
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Puc. 84, Cxomatuusckan xapra Tpeteero w Broporo (py } yuscTron Fig. 84. Schematic map of the Third and Second (ore} segments of the Vostochnoys
TOPMANBHOrD NONA thermal fleld

1—8.8 — WOWTYD 30WW BTY o opy 10, 11 — 1—8,98 — contour of the zona of hydrargy ic miner
oM, wa puo. B3; 12 — PTYTH; 13— 14 —=rpa- W. 11 — the same as in Fig. 83; 12 — of natural hy 13 —
B By 115 = Py Gyp 18 dy- 14 — small mud volcances; I! = hand-bored hales: 16 — column-
DEHKA; 17 — yuBcToK peansrap-ayp 18 — yusorox bnrnd holes; 17 — area of of the realgar-orp 18 — area
PAIBHTHA BHTHMOHHTE: 16 — yuscTox 20 — wecTo of 19 — aren of I of ;20 — site of

HHHOBAPH, 21 — wecTo of ;22 20~

noTa; 23 — 3oHa cepHOFG nm:u 24 — wecto oﬁulﬂr-mn u-nmnnn wanW; 25 —
3N 26 — c W MBTEHE B FTEIOBOA CTRYE

Tafinuua la
XapakTepHCTHES OCHORHBIX Tefacpon (nepwon wabmoachmi 19411987 i)

of 21 — site of d of natural zing; 22 — site of detection of
gold: 23 — zone of aulphur beach: 24 — site of detection of natural copper; 25 — faults;
28 — a funnsl with high hydrogen and methana content in the gas flow

Teitsep Mpoacmkn- | Mponomes-| Hata Ofwas pH O Thi, B Mr/ 3
TENBHOCTH TEABHOCTE BIATHR F R h
NoHOTo WiBE e~ npofin Jauus, r/n coi” | HCOi | sof cr Na' K" Ca" | HiBOs | HaSIiOs
UMK, MIH [HHA, MHH
(MuHUM. —
MANCHM, )
Meppeneny 0140 2 17.VI11 1987 14 89 16 67 115 440 330 26 18 65 308
Tpoitnoit 127220 8 2.V 1987 1,9 9.0 6.6 7 138 659 460 46 13 103 398
Bopota 8 110610 220 5.X 1984 16 9.1 6.0 6l 115 546 405 k]| 10 87 300
Teiiaepuyio
Konye 18—28 2 26.V 1987 1,6 87 24 6l 125 596 436 32 16 88 m
Manmit 15-37 5 26.V 1987 L6 87 27 71 106 567 412 25 14 79 300
Bonaewoi 60— 140 5—6 RBIX 1985 2l 87 2.1 51 163 794 555 7 23 126 T
Wenn 538 I 26.V 1987 21 8.6 1.8 59 144 823 546 44 I8 96 368
Dantan £—-28 34 26.V 1987 1.9 59 36 65 92 THO 488 57 I8 14 278
Benukay 90—480 2 7.X 1986 22 84 L5 75 154 831 512 55 23 104 378
Hesuym- 230330 4 1.X 1985 24 a7 30 76 154 868 600 1 2 149 466
MBI
Topuon- 90—150 0,7 26,V 1987 a1 88 0 61 131 809 541 57 19 13 366
TanhHb
Potonmii 1317 0.6 26.V 1987 19 88 16 66 106 102 482 6 18 0] 357
KOHYC
Bypnsmmi 10 63 2—-11 25.V 1987 1.4 84 0.6 54 115 486 345 20 23 75 278
Bocemepka B 68 05 1 20.X 1985 1.9 89 13 &0 144 702 482 % 0 120 381
Bepxunii T—16 1—8 L TX 1984 1.8 .. 27 57 120 626 448 i3 26 02 IR7
114




Pug BT, MasopeMa Kansaeps Yo, Fig. 67. Panorama of Uzon caldera. Photo
wore B E Funnespedteps by V.Ye. Gippenraiter

Puo. B8 HopoWws BypHNHIMEHTA # DERMNe- Flg. 86, Orpimant and realgar incrustation
rops WA NCEPHTOBOM TY(E NOAROOWOR on the psephite tuff the subagual zo-
30HEI OPY WAy Map o ne of ina fumarole lake
pe. @oro HM Cuencea Photo by N.P. Smalov
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PA3IOMOB CCBCPO-BOCTOUHOIO HANPABICHHA H NCPECeKAROWINX HX
WHPOTHBIX H CYOMEPHINOHATLHEIX HapyLeHnit.

MuoroaeTHue pewumHble HabmrodeHsa Ha refiaepax nokazanm
NOCTOHHCTBO PEAUMA, HCTTBITHIBAKIIEE KPATKOBPEMEHHOE BANAHKE
FHAPOMETCOPONOTrHYCCKHX ${\KTOPOB, HTO CBMOCTCNLETRYET O CTa-
GUALHOCTH TENJOBLIX ¥ BOIHBIX NAPAMETPOR TEPMANLHOrD KOMI-
snekca sa Habmogaemblid copokanetTuui nepuon [Cyrpobosa, 1982]

HanBo b1ue BOIMYLIEHHS B PERHUME TCIHICPOD BLITLIBAIT CHlh-
HblE UHKAOHB!, BAHAKILHE HE HIMEHENHE npHpoaHol obcTanoRkK
B Jonune Telizepos. O0 31oM, B YACTHOCTH. CBHIETCIIBCTBYIOT
H3IMCHCHHA, BHIBAHHBIC UHKIOHOM "3as3a”™ B 98] r. [Cyrpo-
Goea, CyrpoGos, 1985].

B ortanuue o1 CelisepHoro TepManeioro nojd TEPMONPOREIEHHE
asyx apyrux Goabwnx noieil B sepxoseax p. Tellsepuoil npea-
CTABACHB! NAPOrascBeIMH CTPYAMHE H UX NPOHIBOOAHBIMH, HCTOMHH-
KaMH, KOTJaMH, B0Jda KOTOPEIX NPedcTaBIAcT coboll eMewannLe
B PAIHBLIX NPONOPUMAX KOHICHCAT Mapa W rasa v NOHEPXHOCTHLE
BoAK, OBHYHO TEMNEPATYPA MX NOCTHIAET TOMKHM KHMNEHHR, CO=-
OTBETCTRYIOWER ODAaNHOH BBLICOTE, VMCHBIIAACH NPH pasbasicHum
XONOJHAIMH BOSAMM [0 PAMIHYHLIX 3Havenuil. B ssicokux u kpy-
Teix BGoprax gonuusl p. [efi3epHoil BCTPEMAKTCA BRIXONK ROA C©
remnepatypoit 27—30°C, paoiMe HaManD HECKONMBKHM TCIUTBIM
pY4sAM. DT0 paIrpyska FPYHTOBBIX BOJ, HATPCTHIX MApoM, NOJHH-
MAIOUIHMCA OT BBICOKOTCMNCPATYPHBIX FHAPOTCPM (puc. 80—92),

OaHH H3 YYACTHHKOB Kuxnussrickoro TEPMANLHOrO NOJA, rae
Habuo1aTes BUXOAB XOM0OHLIX TAI0BLIX cTPYH NnpeHMyLIecTOEH-
HO CEPOBOIOPOAROIE COCTARE, NONYYHI Hassanne Toauns CMepTH.
3aeeh HE Pas HAXOAHAH NOrHBIIMX WHROTHRIX (DYyporo mMeasens,
SHCY, nOneRy Muis #oap.) ¥ ntun, Onn reBnoK, oTpasnsAcs ce-
POBOAOPOAOM. KOTOPLIA CKANJIHBAETCA B De3BeTPEHHYIO NOroay.
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Fig. 68. Tha Geyser Valley. Yellow rocks
of pumice. Photo by V.Ye. Gippenreiter

FRCEOA0WCHHS YHACTKOD HNTCHCHBHON PasrpyIkn TepMalisHol
BATS B BEDA MOWHO BHACTH 1O PACOPEACACHHIO HCTOMHMEKOB o
WMRCTECE HATPETLIX MOPOA (TEPMOAHOMANKE), OKOHTYPEHHRIY HI0-
20°C wa raybude | M, H 10 HMIMCHCHHID XHMHYCC-
Ba BoN W rasos repmonposeaennit (csm. pue. Tl

Dfsas naowans Tepmoanomainil Joanuw Teiflsepos, okorTy-
ge==ms woTepmoil 20° wa rayGune 1 M, coctasaser 1,3-10" M
SaeSoTsrisd KOHUEHTPAUMA NPOrpeTLix OUWAA0K, BLIIBANHANH
WsscwsEOCTRIO PAITPYIRN, HaBmonaeren Ha yyacrre Neftsepuoro
e, maas kotopora 0,9- 10" M’

DoecTPAHCTECHHOC PACNONOWEHHE TEPMOaHOMANHi B8 IHAYM-
sl CTETICHH KOHTPOJINPYCTCH HANPABAEHHEM OCHOBHBIX TEKTO-
Msecwey =3pVIDEHHH B HANPABICHHUCM NBMKCHUR MHIPOTCPM K 30HE
S wsan (puc. 80—92),

EPOcIcEHBACTCR ONPE/IENEHHOE JAKOHOMEPHOE HIMEHEHHE XH-
WESECEOTD COCTARA W XapakTepa TEPMONpoABICHHI OT npcanona-
el ofaacTH TMHTaHHS (BynkaHudeckuit maccus Kuxnunuw)
e mesmscEsoll 30HBI pRIFPY3IRK B HibKHeM Tevewin p. Meilseprail.
Eereewo #IMCHCHNE 0T KHCIRX CyAbBATHLIX C NECTPLIM KaTHOH-
etw coctasoM BOD KOTNOB Ha Bynkade KuxnuHbY, napoBbix
Sl = Bepxscrefizepnoro nofA ¢ ¥rASKMCIBIM COCTAHOM dad
B ETEO-YTIICKHC/IRX EJOUHMX XTOPHIHLIX HATPHCRBIX KHOA-
e scves=uEx0s B refiacpos, Boja knnsiiux wcrouumkon o oredi-
RS, STPEEIHOIIAN COCTAR PO TCPMAMRHOID BOJIOHOCHOI'D KOMI-
SEmss oTEOCHTCAE K XJOPHAHO-HATPHCBOMY Tuny (cm. TaGn. 14) ©
e smsspanuiaumcii, He npeBnimawwedl 2.4 r/n. wenounoi
semsnecd © NOBLILEHHLIM COACPHAHNCM KPEMHHEROH KHCIOTH
Gopuoit kucaoTe (a0 150 mria), muweska (o7 0.4
Kposme oObIYHEIX KOMMNOHCHTOR, B TEPMaihHmX He-
AepaTes AuTHIl, ueanit. pybuami, cypema, obwua-
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PYKCHBI TaK#e 101070, cepchpo. BHCMYT, CBHHCL, ON0BO,
UHHEK, Meak, Dapuil, eTponunii. Pasnoobpasue nabinwnaembiy TH-
NOR NOJ3EMHBIX BOJ ORPCACANCTER VCI0BHAME AHbdepeHinaumm
THAPOTEPM NpH NapoobpasoBAHHK M ACTAALMM, CMEUICHHA ¢ XO-
AOANLIMI BOZAMH M YCIAOBHIMN PAIFPYIKM.

QupesieleHHbe METOOOM THAPOXHMINECKHX TEOTEPMOMCTPOR
(N — K — Ca u Si0:) MakcuMaibiibc 3HAMCHHA TCMICPaTyphl
durionza Ha raybuue B obaacTi TENA0BOTO NHTANMA (10 CMeWe-
HHA €10 ¢ XONOIHBIMK BOMaMH) cocTanist 330°C, u cpeanem —
250°C. [Mpr csmemedny ¢ OXJAKISHILME TOIICMHLIME BOOAMH
B OMATE PAITPYIKM FAYOHUHBIE TEMUEPATYPHl FHAPOTEPM OLEHH-
BaroTex B [RO—190°C.

Inaporconoruueckas Monein Fefsepuoi cHeTemMut npe;
BOCXOOALIME BOANLI NOTOE #3 0BMacTh MarmaTHYeCKoTo ouara
HyYJIKAHUYECKOrO MaccHBa Kuxnuued, chopmMHpOBaHRBIR MCCTHBIMH
HGHILTPAUHOHHBIMH BOJAMM W BOJAMH PCIHOHAIBHOTO 1I013CM-
HOTO CTOKa, NPUOBPETaoWHMK Ha ONPCICICHHBIX YPOBHAX TCMIC-
patypy orkono 250°C. Ha nyTH K NOBEPXHOCTH, OXIAKAAACH
anuabaTHyeckn © novepell napa M CMCLIHBAACE ¢ XOJOOHBIMH
HOMIEMHBIMK BOJaMi, ofpasyercs JavepanwHell NoTOK ruapo-
Tepw ¢ remunepatypoil oxono 180°C, OcHomRHax erp pasrpyixa
APOMHCXOANT B HIGKHEM Tevenun p. Feiiaeproil.

Haoronuele ganielec 00 BOLOPOAY W KUCIOPOY HE (IPOTHHO-
pewat wanowednoll mogen. He HERTIOUCHO W YUACTHE FOREHHITRHOM
COCTABAAIONIEN, /10MM KOTOpPOR 33 NPCACAAMH TOMHOCTH anpene-
JEHUR HIOTOMNILIMH METOMAMM.

Ofmas parpyika TepMAILIILIX BOJ M0 JAHHRM MHOTOICTHHX
wamepeHnil coctapaset 250—300 a/c.

Eerecthennas 1eI0Ba8 MOWHOCTL, ONPEISIEHHAR N0 B HE
pasrpyari u rayBuaHol resuepartype (250°C), aocturaer 320 MBr,

CTARAACT
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MAGLANA & TOMRBPATYROA HA FAYOUHE 1 M, TECo T = mense 20, 2 = 20=50, 3 — 50—
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Fig. 71. Tnarmometric map of the Geyser thermal fieid of the Geyser Valley

Argas with temperature &t the depth 1 m: 1 — less than 20% 2 — 20—307;
3 — 50—70°; 4 — over 70°; 5 — areas of hydrothermally moditied rocks; 6 — areas
of soaring ground; 7 — steam llows; § — mud and water boiling pots; 9 — geysers;
10 — springs with tamparature over 707: @ — ascending; b — descending; 11 — springs
WIth temparature S0—70°, 12 — springs with temperature 35—50% 13 — apringa with
tamparature |88 than 35°; 14 — discharge of water beds, or a group of springs.

Inset map shows the distribution of main thermal anomalies of the Geysar Valley:
| — Geyser thermal field; || — tharmal field of the Verkhnegeyser (Upper Geysar) steam
fHlows; 11l — Kikhginyeh thermal fialds: 1 — Burliashchy geyser; 2 — Vosmiarka gaysar,
§ — Verkhny gayaer
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Prec 78, MedepuTonwi wnr (redsep Tpoi- Fig. 78. A geyserite shieid (the Troinol
wo#l) (8], Poro BLE. MTMNNaHpeATaDSe

DPErMONT OUATPEMM IANUEH JEACTEHA Fragment of diagrams of recorded
ranzepos (5). 1 — Mopeowey, 2 — LWens, geyser Bclivity (b): 1 — Pervenats; 2 —
3 — Bonwwoh, 4 — Benusav

geyser} (a). Photo by V.Ye. Gippenreiter
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e wa <

—_—

Puc, 79. TODMENLHLIO KOTN W Cream KE-
HANGE, NOOBOORWHE FAY W Nap Moro
H.E. Oaneysod

22 20 18 16 14 wacw Fig 70. Thermai pots and traces of gas-

and stream-supplying canals, Photo by

I.¥e. Daleiskaya




Chapter 18
of Geysers

Synonym. Goryashi Dol.

Locarion. Coordinates of the western crest of Uzon caldera are
54°32'M, 160°05°E.

Geographic position. Uzon caldera and Valley of Geysers (Do-
lina Geizerov) are located in the Uzon-Geyser volcano-tectonic dep-
ression in the central part of the Eastern volcanic belt of Kam-
chatka.

Geology of the b The t of Uzon caldera and
Valley of Geysers is a complex of volcano-sedimentary strata and
volcanic units dated as Early Pliocene (Shapinskaya suite) and
Late Pliocene-Eopleistocene (Storozhevskaya suite).

Morphology and structure. Uzon caldera and Valley of Geysers
are associated with the opposite ends of the WNW-trending Uzon-
Geyser volcano-tectonic depression (Fig. 46). Uzon caldera is its
western extreme. It is 9 by 12 km in size, with a flat bortom.
It is framed on the south, west and north by steep scarps from
200-300 m to BOO m high (Figs 47, 48). On the outer side, the
scarps grade into a weakly tilted plateau. The tallest point
of the caldera's slope (Barany peak) is 1617 m high above sca
level, the bottom of the caldera is at 700 m above sea level
Numerous lakes, streams and rivulets in the caldera give birth
to the Shumnaya river which flows into the ocean. Valley of
Geysers, associated with the eastern flank of the depression,
is a steep canyon some 4 km long (Fig. 45).

Three complexes of rocks are distinguished in the structure
of the region: pre-caldera, synchronous caldera and post-caldera
ones. Fragments of units of the first complex outcrop now along
the slopes of the Uzon-Geyser depression. They suggest that the
depression was preceded by a group of volcanoes with basaltic
to rhyolite-dacitic lavas and pyroclastics [Leonov, 1982].

The eve of its formation was marked by the ejection of tuffs
and ignimbrites and bulging of extrusive domes, which was the
major caldera-building phase of vol These rocks build up
the sections of the Uzon-Geyser slopes (Fig. 49) and compose
two vast fields outside the depression that bound the depression
on the north and southwest. The fields are oval in plan and 30-40 km
along the longer axis. The visible thickness of ignimbrite layers
in these fields ranges from 1-2 to 10-15 m. The ignimbrites
section usually contains 2-3 thin strata separated by horizons
of unwelded pyroclastics. Ignimbrites sheets dip at 3-7°, with
the dipping periclinal with respect to the Uzon-Geyser depression,

Farther on mostly inside the depression are the post-caldera
units. They comprise acid extrusions and pumice domes of the post-
caldera volcanic phase, explosive strata basalts of the maar of
the Dal'ny lake and multi-phase lacustrine and lacustrine-py-
roclastic beds. Lacustrine sediments make up the bigger part of
the post-caldera units. The Dal'ny lake maar is in the northeastern
part of Uzon caldera (Fig. 50). The maar, | km in diameter,
is surrounded by a ring swell 60 m high and 0.5-0.7 km wide
formed 7.5 thousand years ago mostly with cinder, bombs, la-
pilli and boulders of andesite-basaltic lavas.

The southwestern part of Uzon caldera is occupied by a vast
area of moraine dep belonging to the d phase of the
Upper Pleistocene glaciation. The end moraine crosses the caldera
from the northwest to the southeast in the centre. The rampart
is 20-40 m high. The moraines conceal most of the lacustrine
section,
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Age and evolution, The pre-caldera period was marked by
synchronous eruption of basic and acid volcanoes. These rocks
underlie ignimbrites and tuffs of the Bolshoi Semyachik caldera.
They are Middle Pleistocene in age, with a negative magnetization
suggesting an age of approximately 110 thousand years [Florensky.
1984]). The subsequent history can be subdivided into three
stages (cycles) of activity [Belousov et al.,, 1983]. Each of the cycles
features an explosive phase of pyrociastic eruption, and an
extrusive-effusive one with released lavas ranging from andesites
to rhyolites.

By the second phase of the Upper Pleistocene glaciation (some
20 thousand years ago) acid volcanism in the Uzon-Geyser depres-
sion had been almost over, probably due to the crystallization
of most of the upper-crust magma chamber.

Description of eruptions. The historic times knew only phreatic
eruptions in the Uzon-Geyser depression which were responsible
for all of the thermal lakes and gryphons of major thermal
springs in Uzon caldera. Such an eruption took place on 4 Sep-
tember, 1986, in the west of the WVostochny thermal field.
Within a mere few seconds, a two-phase explosion gave off about
2000 m’ of mixed gases and steam and 3 tons of stone ma-
terial. Boulders of gravelites cemented by iron sulfides and weigh-
ting to 20 kg were fired to 30 km southwest. The resulting crater
1.5 m in diameter kept growing and a day later was 14 m wide
and 10.5 m deep. The temperature at the bottom was up to 114°C.

Products of eruptions. The lavas belong to the calc-alkaline
type and show a wide spectrum of rocks from basalts to rhyolites
(Table 13). Basalts had been dominating before the caldera was
formed, while acid lavas had built up a minor voleanic apparatus
in the northeastern slope of the caldera. Formation of the caldera
was accompanied by an ejection of big volumes of pyroclastics
(ignimbrites), compositionally identified with andesites (north
off the caldera) and dacites (Shirokoye plateau). The post-caldera,
cyclic eruptions were represented by andesitic to rhyolitic lavas,
a continuous basalt-andesite-dacite-rhyolite series can be dis-
tinguished.

The greater part of the rocks are porphyric; phenocrysts vary
from 30-35% in basalts to 4-18% in rhyolites; the post-caldera
andesites and dacites are highly crystallized: 25-30% of the vol-
ume of the rock. The main mineral phase is plagioclase.

In the pre-caldera basalts, dark coloured phenocryst miner-
als are represented by a clinopyroxene from diopside-augite
series (fm 20-2607) and an olivine with variable Fe content (fm
20-50%). The plagioclase of phenocrysts in basalts is highly
calcic, varying in compesition from anorthosite to labradorite.

Andesites, dacites and rhyolites have a similar association of
phenocryst minerals: plagioclase, ortho- and clinopyroxene, and
ti gnetite. Andesites and d may ionally i
olivine in isolated grains with a basaltic glass coating. Some
rhyolites contain hornblende.

Plagiociase of phenoerysts in acid lavas forms a wide spect-
rum of compositions, from bytownite to oligoclase.

Clinopyroxene is represented by a K-rich augite, or rarely
by a diopside-augite (fm 26-36%); in andesitzs and dacites it
predominates among dark minerals. Orthopyroxene-hypersthene (fm
30-38%) is developed both in phenocrysts and in the ground-
mass, though its iron content there grows considerably (fm 40-44%).
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Hornblende is represented by a common ferro-magnesian variety
w=h 2 higher Na (1.7-3.89) and Ti content (1.2-1.8).

Products of acid caldera volcanism typically show granitoid
‘mciesions. They are particularly abundant in pumme-pymclasuc
wrata of Shirokoye plateau. The incl vary in

Bkl i i

Li, Rb, and Cs, and ore elements: As, 8b and Hg; they show a pH
higher than that of the water neutral point under the tempera-
ture of the spring. General mineralization at the vent is 3,5-5 g/l
The rest of the hydmtherms are sulfate-chloride-sodium, hydro-

Som diorite to granite [“Voleanism...", 1974] and bear “distinct
==ces of melting. Acid lavas occasionally show fine-grain in-
=msions of the basaltic composition. They have largely a frame-
wark texture, with acid porous glass in the interstices. Pa-
mgeneses of phenocryst minerals in them are similar to those
= basaltic lavas. Among these inclusions, there are also well
=ysallized ones with a gabbroid composition, Xenoliths of
‘gmmbrite-forming  pyroclastic flows are mostly by basalts,

Ceophysical charucteristic. There is a gravity minimum in
e western part of the caldera which is a blast crater some 2 km
‘Se=p and with the mass defect of 3.2X 10" g. In the eastern part
of e caldera, gravity field is mosaic, with high-gradient zones
=mmcding with regions of ATa curve bends. A strong positive
smomaly corresponds to the crest of Uzon caldera. Values of
mageetic field tend to decreas stepwise castward, to attain the
mus=um in the Geysernaya river valley. The geophysical data
Sege=st 2 division of the Uzon-Geyser volcano-tectonic structure
@epeading on the way it was formed; an explosion in its western
gu=., and a collapse in the eastern part.

Famaroles, sublimates, springs, geysers and Uzon caldera. The

gas-hydrothermal activity is concentrated in the north

e caldera, and is manifest in a narrow, less than 200-300 m
wat= zome of thermal fields with boiling springs (Fig. 51), gas-
m=am jets, mudpots, small mud voleanoes (Figs 52, 53), thermal
Jmle=s znd springs with colonies of blue-green algac and thio-
‘Smcweria (Figs 54, 55), trending almost continuously for 5 km
= & sblatitudinal direction [Piip, 1937; Pilipenko, 1976].

Thers is a clear tectonic control of thermal manifestations
wmech are associated with the intersection of sublatitudinal
mag faults. Five thermal fields are distinguished. The Southern
field, south of the Tsentral'noye lake, has not been thor-
: studied. The main thermal zone comprises 5 large and
¥ smaller thermal lakes, and over a thousand of thermal sprlnss
wasable sizes and shapes (Figs 56-60) The th

carb sulfate-cal wdium and hydrocarbonate (“namns)
showing in general a pronounced horizontal zonation (Fig. 61).
They are products of subsurface differentiation and mixing of
chloride-sodium and surface waters.

Uzon therms have high concentrations of ore elements (mg/1):
As — 0.1-30, average 5-6; Sb — 0.005-0.09; Hg — 0.009-0.029;
Ag — 0.00012-0.00032; Au — 0.015-0.028; Ba — 0.05-0.15; Cu —
0.008-0.01; Zn — 0.03-0.45, average 0.05-0.01; Sr — 0.02-0.45,

There are vanations in the ition of spont gases
depending on the thermal area of the caldera, and even on the
spring. They are (in volume %): CO; — from 42.8 to 95.81; N,
from 1.1 to 45.75; H: from 0.02 to 7.6; H.5 from 0.03 to 6.5;
CH, from 0.08 to 20.1.

Spontaneous gases of the Uzon hydrothermal system have been
found to contain high concentrations of radon up to 107 curie/l.

Oil shows in the thermal fields of the caldera. Uzon oil belongs
to a meth hthene-a ic type with resin content up to 9.3%,
sulfur up to 2% and paraffins to 2.1% [“Volcanism...”, 1974].
It has an extraordinary high optical activity (aD=24.2°), This
has been regarded as evidence of the biogenic nature of the oil.

Hydrothermally altered roclcs They are develapnd :u the cal-
dera along tectonic disl ing the sub and
sublatitudinal lines of thermal springs and their intersection
with ring faults. The section of hydrothermally altered rocks
has a distinct vertical zonmation of opalites, kaolinites and
smectite-propilites [*Volcani ", 1974). Separate intervals may
show gypsumatization and carbonatization. Zeolitization is common,
and almost ubiquitous is pyritization [Karpov, Paviov, 1976].
A summary lithologic section, and the character of hydro-
thermal alterations for the UC=1 well is shown in Fig. 62.

Ore mineralization. The caldera shows two types of ore mi-
neralization: sulfurous and ic. The sul-
furous type is represented by re]u:s. lenses and beach deposits
of almost monomineral sulfur (with opal and clay minerals
cont ion) of a crater-lake genesis. The sulfur resources

ssgwes an overall area of 61,000 m’, and the thermal losses nre
Mw [Kovalev, 1969).
m of thermal waters and gases. Uzon caldera has a
lete set of hydrochemical types of thermal waters
19?6] The most high-temperature (boiling) and tughly
=miped waters released in zones of tectonic faults in the
part of the thermal field belong to the Pauzhetka-Vairakei
of Bydrotherms., They are commonly rich in boron, silicon,
wmmonium chloride, have high concentrations of alkali metals,

B
Chemical Composition of Uzon Caldera Rocks, per cent of Mass

total 100 thousand tons. Major shows of sulfur are concentrated
at the First (Fig. 63) and Second (Fig. 64) arcas of the Eastern
(Vostochny) thermal field.

Zones of mercury-antimony-arsenic ore mineralization within
the Uzon thermal anomaly are the most distinct in the section of
the Central (Second) area of the Eastern thermal field (Fig. 65a, b)
and underwater in the eastern slope of the Fourth (Eastern) bay
of the Fumarclnoye lake (Figs 66, 67). The most developed is
the realgar-orpiment facies.

the I flow north of the caldera (3 an.); 7 —
o t5e sorthern flank of the caldera; 8 — ignimbrites of Shirckoye

Complex
Ty Pre-caldera Caldera-building Post-caldera

] 2 3 [ 4 s I 8 s | w 1

51.64 5216 51.85 56.60 67.86 61.26 64.55 67.28 . 72.00 64.79 56.36

.16 1.06 111 1.15 0.90 1.36 1.07 0.86 0.52 0.88 1.35

18.96 16.37 19.53 17.57 13.93 15.78 15.08 13.50 13.13 15.41 15.76

492 4.86 402 0.62 2.68 2.58 2.36 2.3 1.20 115 110

4.05 4.85 5.41 8.21 1.60 390 3.06 27 2.30 am B.00

0.24 0.45 0.20 0.17 [R]] 0.20 0.19 0.22 0.17 0.15 0.12

4.12 4.24 3.40 341 1.34 215 1.28 118 0.15 1.35 2.82

10.01 9.66 9.41 6,97 347 5.56 4.22 370 2.26 4.47 687

in 344 316 352 4.46 4.59 4.17 4.92 4.54 4.52 380

0.67 0.84 0.81 114 2.58 1.74 204 212 348 203 1.37

0.06 0.40 0.13 0.19 0.36 0.52 0.02 0.12 0.24 1.10 0.30

112 0.50 0.65 0.05 0.29 0.27 1.07 0.43 0.28 0.30 0.14

0.46 0.30 0.24 0.29 0.08 0.30 0.36 0.36 0.10 022 -

99.63 99.13 99.92 99.89 99.66 100.20 99.47 100.54 100.37 100.14 100.14
. ! —masalis of the western flank of the caldera {3 an.); 2 —basalts plateau: 9 rhyolites of Ozernaya extrusion, the first cycle of acid volcanism
5 Swetess fask (3 an.): 3 — Uzon volcano basalts (4 an.); 4 — andesites (5 an.): 10 dacites of Belaya extrusion, the second cycle of acid volcanism
%= wseswesiern flank (2 an.). 3 — dacites of the northeastern Manki (7 an): || — andesite-basalts of the maar, Dalneye lake. - In  brackets,

of

the number of analyses.
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By the present time, 65 hydrothermal minerals have been dis-
tinguished and characterized within caldera thermal fields sections:
antimonite, realgar (4 modifications), orpiment, usonite- a new
arsenic sulphide discovered here; cinnabar, metacinnabarite, sco-
rodite, pyrite (three modifications), marcasite, pyrrhotite, arse-
nopyrite, chalcopyrite, magnetite, native mercury, native gold,
native zinc, native silver, native copper, sphalerite, bornite,
chalcocite, covellite, hematite, hydrogoethite, hedrargillite. Non-
ore minerals identified are: opal, a-cristobalite, tridymite, quartz,
adular, albite, calcite, fluorite, alunite, gypsum, sylvite, sulfur,
barite, analcime, desmine, laumontite, mordenite, natrolite, clino-
ptilolite, chabasite, scolecite, actinolite, chlorite, montmorillo-
nite, kaolinite, a mixed-layer clay mineral, allophane, beidellite,
and halloysite. There are also bitumens, oil, alunogen, halotry-
chite, picheringite and tschermigite.

A variable isotopic compositen of sulfur, from 5”31,,'—3{)_3“,‘@
in pyrites to +22.4%/w in sulfates, points to a wide isotopic
fractionation in thermal fields under a closed ¢ycle and contributed
by biogenic processes. Radiocarbon dating shows that the upper
zone of mostly orpiment-realgar mineralization 0.6-1 m thick formed
over a period between 2 and 8 thousand years. Calculations show
that fluids along faulting zones have given off some 175,000 tons
of As and 20,000 tons of Sh. The ore zones contain over 7000 tons
of As, 350 tons of Sb and 200 tons of Hg. Conclusions on a surface-
ward migration of a number of juvenile components have been derived
from the carbon isotopy of spontaneous CO; (8 Be=221%-7.1%x),
deuterium in  high-temperature solutions {5D=—98+—]]2°;’m]‘
strontium in waters and rocks (V'Sr/**Sr=0.7035), "He/'He ratios
in gases (0.6-1,13:107"), and correlation dependencies. These
juvenile components are lithium, rubidium, caesium, zinc, arsenic,
lead and mercury.

Valley of Geysers. Modern hydrothermal activity is observed
in the Geysernaya river valley and its upper reaches, at the SW
foot of Kikhpinych voleano. Variable forms of surface hydrothermal
activities feature geysers, first discovered and described by T.I. Us-
tinova in 1941 [Ustinova, 1955] on the left tributary of the Shum-
naya river which was named Geysernaya (Figs 68-70).

Geysers and other forms of hydrothermal activity are surface
manifestations of a large, Geysernaya hydrothermal system. Imme-
diate surface thermal shows are caused by the discharge or the
subsurface circulation of high-temperature hydrotherms associated
with an artesean-slope type of hydrogeologic structure within the
southeastern part of the Uzon-Geyser volcano-tectonic depression
(Fig. 71).

Surface thermal manifestations of the system form three main
thermal fields: Geyser field in the lower reaches of the Geyser-
naya river; that of Upper Geyser steam jets, and the Kikhpinych one
(Fig. 72).

Table 14
Characteristic of Major Geysers [Observation Periods of 1941—1987)

Thermal waters with temperatures over 100°C, discharged i=
boiling springs and geysers in the middle and lower reaches of the
river where the water under pressure exceeds surface values.form
the Geyser thermal field. It is the biggest surface anomaly of
the Valley of Geysers. It trends continuously up the stream
from the estuary for 3.5 km (Fig. 71). It comprises almost 28
of the known and outstanding geysers of the Valley of Geysers
with strong fountains of mixed gas and steam, high discharge
level, noted for scenery and size of geyserite constructions.
Nearly 30 in number, they include Pervenets, Troinoy.
Konus, Maly, Bolshoy, Velikan, Zhemchuzhny and others (Figs
73-77; 78a, b: 79). Each has its own rhythm of operation. Dura-
tion of cycles of separate geysers may vary from several minutes
to a couple of hours (Table 14). The figure illustrates the pe-
riodic activity of Pervenetz (1), Shchel’ (2), Bolshoy (3) and Velikan
(4) geysers. Vertical lines correspond to fountaining periods,
and time intervals, to the stage of rest, discharge and boiling

The geysers are located in the topographic lows aligning fis-
sured zones of the main ring faults, the northeastern faults and
the transecting longitudinal and submeridional dislocations.

Many years of observations of geysers have proved constancy
of the regime, with brief effects of hydrometeorological fac-
tors, thus suggesting stability of thermal and water parameters
of the thermal complex throughout a 40 year period [Sugrobova.
1982].

The biggest deviations in the geyser regime are produced
by strong cyclones that affect the environment in the Valley of
Geysers. This is evidenced by in particular by the changes generated
by cyclone Elsa of 1981 [Sugrobova, Sugrobov, 1985].

In contrast to the Geyser thermal fields, thermal shows of the
other two big fields in the upper Geysernaya river are represented
by gas-steam jets and their derivatives, springs, and boiling
mudpots, the water in them is a mixture of different proportions
of steam and gas condensates and surface waters. Their temperature
will commonly reach the boiling point corresponding to the given
altitude and is reduced to various values when diluted by colder
waters. There are springs of water with a temperature of 27-30°C
on the high and steep banks of the Geysernaya river that give
birth to a number of warm creeks. Those are discharged ground
waters warmed up by the steam rising from high-temperature
hydrotherms.

One of the areas of the Kikhpinych thermal fields with cold
gas jets mostly hydrogen sulfide in composition has been nick-
named the Death Valley, for the dead animals (bear, fox, mouse,
etc.) and birds found there. They were poisoned by hydrogen sul-
fide gas which may sometimes accumulate in calm weather.

Distribution of the areas of intensely discharging thermal
waters and steam is defined by that of the springs and spots

Greysers Duration of | Duration Sampling Gen. mi- pH Major chemical in mg/l

complete of date neraliza-

cycle, min | eruption, tion, g/l COoj HCO; | soi | Na" 5 Ca" | HiBOs | HiSiO«

(min.—max.} [ min,
Fervenets 0 140 2 17.VIIT 1987 1.4 £9 36 67 115 440 330 26 18 65 308
Troinoy 127220 ] 27.V 1987 19 90 a6 71 138 659 460 46 13 103 398
Gates to 110—=610 220 5.X 1984 I6 9.1 6.0 il 115 546 405 El] 10 R7 300
Cieysernaya
Cone 15—28 2 26.V 1987 1.6 B7 24 61 125 596 436 a2 16 R m
Maly 3537 5 26V 1987 16 8.7 2.7 71 106 567 412 25 14 79 300
Bolshoi 60 140 5—6 BAX 1985 21 8.7 2.1 57 163 794 555 7 23 126 370
Shehel 35 3 I 26.V 1987 2.1 86 1.8 59 144 823 546 44 I8 96 368
Fontan . ] U | 26.V 1987 19 LAY kR 65 92 T80 488 57 18 114 278
Velikan SHi—450 2 7.X 1986 22 B4 1.5 75 154 L] §12 35 23 104 378
Zhemchuzh- 230 330 4 1.X 1985 24 L 0 76 154 H6E 600 5 22 149 d66
ny
(orizon- 90— 150 0,7 26V 1987 21 L in [ 131 809 541 57 19 13 366
talny
Rozovy 13—17 0.6 26,V 1987 1.9 L 1.6 66 106 702 482 36 18 101 357
konus .
Burlyashchy  10—63 2—11 25V 1987 1.4 84 0.6 54 115 486 345 20 3 75 278
Vosmerka E—68 051 20.X 1985 1.9 5.9 33 o0 144 702 482 b} 30 120 ]

1.8 8.8 27 57 120 626 448 3 26 02 387

Verkhny 7—16 1—8 7.X 1984

140




=sted rock (thermal anomalies) contoured by a 20°C isotherm
s depth of | m, and by the changes in the chemical composition
and gases of thermal manifestations (Fig. 71).
overall arca of the Valley of Geysers” thermal manifesta-
wathin 20° isotherm contours at a depth of | m is 1.3-10° m°.
Bighest concentration of hot patches due 1o intense discharge
seen at a 0.9-10" km® area of the Geyser field.
12l distribution of thermal anomalics is controlled large-
the directions of major tectonic dislocations and the
#nt of hydrotherms towards the discharge zone,
Wlers 15 a certain regular change in the chemical composition
e character of thermal mamfestations from the assumed
x source (Kikhpinych volcanic massify 10 the identified
ESasge zone in the lower Geysernaya river. The variations
# Som acid sulfate water with a variable cation com-
- in mudpots of Kikhpinych volcano. steam  jets and
 Upper Geyser field with carbon dioxide gases to nitrogen-
pomic alkaline sodium-chloride hoiling springs and geysers.
water in the boiling springs and geysers, reflecting the
2 on of that of a thermal water-bearing complex, belongs
& sodium-chloride type (Table 14) with a general mineralization
24 g/l. an alkaline reaction, high concentrations of si-
e (up to 430 mg/l), boric acid {(up to 130 mg/1) and arsenic
04 1o 1.7 mg/l). Apart from common elements, thermal
contain  also  lithium, caesium, rubidium, antimony;
2 werz also gold, silver. bismuth, lead, tin, zinc. copper,

barium, and strontium. The diversity of the observed types of
ground waters is due to hydrotherm differcntiation conditions
under steam generation and degassing: those of cold water mixing
and discharge conditions.

Determined with hydrochemical geothermometers (Na-K-Ca and
$10;). the maximum temperatures of the fluid ar the depth within
the thermal source area (hefore it is mixed with cold water) is
330°C. with an average value of 250°C. After it is mixed with
cold ground waters at the discharge site, the depth temperatures
of hydrotherms are estimated ar 180-190°C.

A hydrogeologic model of the Geyser system is an ascending
water flow derived from the magma chamber of Kikhpinych voleanic
massil, and comprising local infiltration waters and the regional
ground-water flow that at definite levels reach a temperature
of 250°C. Towards the surface. cooling adiabatically, giving
off steam and mixing with cold ground waters, it grades into a
lateral flow of hydrotherms with a temperature of about 1807 C,
Its main discharge is in the low reaches of the Geysernaya
river.

The hydrogen and oxygen isotopic data agree with the model,
Contribution of the j 1 » whose magnitude is beyond
the precision of isotopic techniques, is not ruled out either.

The general thermal waters discharge for many years of ob-
servations amounts to 250-300 1/scc.

The natural heat output determined from the discharge value
and depth temperature (250° C) is up to 320 Mw.
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