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Electronic version of the book “The Pearl of
Kamchatka — Valley of Geysers” (text by V.M. Sugroboy,
N.G. Sugrobova, G.A. Karpov and V.L. Leonov, photos by
N.P. Smelov) was compiled in co-operation of “Geothermal
energetic community” Association due to financial support
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BBE/IEHUE
INTRODUCTION

Hewusriagumoe BrieyaTienue OCTaBJis-
€T MaHOpaMa BO3BBINIEHHOCTH ¢ Pa3HOOOpas-
HBIMU 110 (hOpMe BepUIMHAMU BYJKAHOB,
KOTOpast OTKPbIBAETCS My THUKY, IOCTUTIIIEMY
6eperos KpoHorkoro 3aausa B paiione Ioc.
JKymanoso. CiieBa XOpOoIIo 3aMeTeH MPaBUIIb-
HBIN KOHYC JielicTBYIolero By akana Kapbim-
CKWii, cripaBa OT Hero - xpe6bTooOpasHbIi
ByJsikaH Maubrit CeMs4uKk, elie mpaBee mpo-
TATUBAETCS TIeTTh BEPIINH BYJIKAHUIECKOTO
MaccuBa boupiioit CeMsSYMK 1, HAKOHEIT, BEp-
NIMHBI BYyJIKaHOB ¥30H 1 Kuxnunbra. B gcuyio
MOTO/ly B MOMEHTBI aKTUBU3AIUK BYJKAHU-
YeCcKOU /1edTeTbHOCTU HaJ ByJakaHamu Ka-
peiMckuit, Mambiit CeMIYnK U OYeHb PEIKO
Han Boabmum CeMsSYNKOM BUIHBI BEPTH-
KaJbHO IMMOJHUMAIOIIUECS MMapOTa30BbIe
crpyu. HeBosibHO X04eTcst TIPUOIUZUTHCS K
9TUM HPUMEYATETbHBIM OTHEJbIIIAIIUM TO-
pam, YBUZIETh U y3HATh O HUX BCe.

B nnunHON ucTOpUU OCBOEHUS U U3Y-
yeHnss KaMyaTKkyu MHOTHE UCCTIeTOBATENN He-
6e3yCIIeITHO TBITAJIICh 9TO c/ie/1aTh. [lepBbiM
6b11 Crenan IlerpoBuu KpaleHUHHUKOB,
BBITIOJIHWBIIVI HAYa/IbHOE olucanue ¢pyma-
POJI U TepMasbHBIX TOJieli ByakaHoB LleHT-
pasnbHOoro u bypasamero (rpynna Bosbioro
Cemsunka) B mepuof pabotsl mepBoii Kam-
yaTCKOU aKkcriequitnu Poccutickoii Akagemun
Hayx B 1737-1740 romax. 3areMm aTh MecTa
mocetnsin K. /lutmap (1851-1854 tr.), mo-
3/1HEE PYCCKWH €CTEeCTBOWCITBITATEh aKajle-
muk B.JI. Komapos (1909 r.), Byakanomor
b.W. ITuiin (1933 1.) u apyrue ucciaemxoBaTe-
s, OHY He MaJio Obl YIMBUJINCD, €CJIU OBl UM
CKa3aJiv, 9YTO HeJaJeKo OT UX MapIIPYTOB K
IPO3HBIM BYJIKAaHAM, MOIITHBIM (DyMapoJiaM 1
rOpPsAYNM UCTOYHUKAM B TTyOOKOI ¥ OTHOCH-
TEJBHO Y3KOU J0JIMHE HEOOBIIOH PEKH Cy-
NIecTBYIOT HacToAmue reizepsl. O HUX
y3HAJU TI0CJie TOTo, Kak B ampesie 1941r. reo-

The one who reaches the shores of
the Kronotsky Bay near the Zhupanovo
settlement, gets deeply impressed by the
view of the highland with volcano sum-
mits so different in shape. Regular cone
of the Karymsky active volcano is well ob-
served to the left. When a glance slides to
the right, one can notice a ridge-like vol-
cano, Maly Semyachik, further on to the
right there stretches a summit chain of
volcanic massif of Bolshoy Semyachik. To
complete the picture, volcano tops of
Uzon and Kikhpinych appear at a dis-
tance. In fair weather, during the periods
of volcanic activity intensification, steam-
gas jets and can be seen rising upright
above the volcanoes of Karymsky, Maly
Semyachik and sometimes over Bolshoy
Semyachik. One can hardly keep the de-
sire to get the closer possible to these mag-
nificent fire-spitting mountains, to
examine them and to learn everything
about them.

The history of exploration and
studies in Kamchatka goes back to the 18-
th century. During the work of the First
Kamchatka Expedition of the Russian
Academy of Sciences (1737-1740), Stepan
Petrovich Krasheninnikov was the first to
give a primary description of fumaroles
and thermal fields in the area of Centralny
and Burlyashchy volcanoes (the volcano
group of Bolshoy Semyachik). Later on,
these sites were visited by K.Ditmar
(1851-1854), Russian academician and
naturalist V.L.Komarov (1909), volca-
nologist B.I.Piip (1933) and other scien-
tists and researchers. They would have
been greatly surprised, however, to learn
that not far from their routs to those
threatening volcanoes, fumaroles and hot




sior KpoHOIIKOT0 TOCY/1apCTBEHHOTO 3ATI0BE-
Huka Tatbsina VIBaHoBHa YcTHHOBA 0OHAPY-
)kusa reiidep Ha p. lIymHO#, a 3aTeMm
MHOKECTBO MX Ha Oeperax ee JIeBOTo IPUTO-
Ka (ubrHe peka leitzepHas).

CeHcanlmoHHOE OTKPBITHE Teli3epoB
06oTaTIIo KPyIMHEHIINI B Halllel cTpaHe
KpoHorkuii 3amoBeTHUK ellle OMHON SPKOI
NOCTOTIPUMEYATETHHOCTBIO TPUPOABI. Poc-
CcHst, TAKMM 0OPa3oM, TIoTIajia B CKPOMHBIH T1e-
pedeHb CTpaH, HA TEPPUTOPUM KOTOPBHIX
netictBytot reiizepsl. Ha Kamuatke, mpasza,
KO BpeMeHUu oTKpuITUA [Josmnbl [eiizepos
ObLIY OTMEeYEHDI HeOOIbIINE ref3ephl U CJie-
ITBI UX JIESITETHHOCTH B ToJTMHAX pek [layxeT-
ka, bonpmas Bannaa u Kupesna. Ho 06 ux
CYTIeCTBOBAaHUY 3HATIN HEMHOTHE, HECMOTPS
Ha TO, 4TO”...KJII049U ObIOLINE KaK (POHTAHBI C
BEJINKUM NIYMOM...” B JIBYX TIEPBBIX MeCTaX
onucarn emie C.II. KpanmeHnHHUKOB B cBOEN
kuure “Onucanue 3eman Kamyatku”.

Yro ke Takoe retizepnl? [ e onu BeTpe-
vaforcs? [Ipesxze Bcero, ciemyeT 3aMeTUTD,
YTO BO BCEX PaliOHAX PacIpOCTPAHEHUs Teii-
3epOB OHU BCTPEYAIOTCS COBMECTHO C JIPYTH-
MU TOBEPXHOCTHBIMU TIPOSIBJIECHUSAMU
TETIJIOBBIX AHOMAJIUI: TOPIYNMU W KUTISTIIH-
MU UCTOYHUKAMU, TIADOBBIMU CTPYSIMU, TOPSI-
YUMUW BOJHBIMU U TPSI3€BBIMU KOTJAMU U
03€epaMu, HaTPeTol 10 Pa3TUYHbBIX TeMIepa-
Typ nouBoil. Haxoxmenue reiizepoB cpenu
JIPYTUX TOBEPXHOCTHBIX TEPMOIPOSIBJIEHUIM
HABOJIUJIO HA MBICJIb, UTO Tel3ephl HE CyIIe-
CTBYIOT camu 110 cebe. Takike Kak U Bce py-
THe BUJIBI, TAK HA3BIBAEMOI THIPOTEPMATbHOM
AKTUBHOCTH OHU CBSI3aHBI ¢ GoJiee rryOOKu-
MU UCTOYHUKAMU TETIJIOBON SHEPTUH - TUPO-
TepMadbHBIMU cuctemamu. llociaenuue
XapaKTePHBI JIJIT 30H COBPEMEHHOTO WJIA MO-
JIOMTOTO BYJIKAaHU3MA, TIPUYPOUEHHBIX, TIPEKIE
BCETO K OCTPOBHBIM JyraM THX0OKeaHCKOTO
KOJIBIIA, ByJIKaHWYecKoMy Tosacy Cpennsem-
HOMODbSI, MOJIOJIBIM OKEAHNYECKUM U KOHTH-
HEHTAJbHBIM pudTam. N3yuenue
THIPOTEPMATTBHBIX CUCTEM B Ha3BAaHHBIX pe-
THOHAX, B TOM uncie n Ha KamuaTke, ¢ ToMO-
b0  IIyOGOKUX OYPOBBIX CKBasKHUH
OTHO3HAYHO TOJTBEPANTIO TaKyI0 CBA3b. A
U3ydeHue PeKIMa reifi3epoB U Te0TePMATBbHBIX

springs, in a deep and relatively narrow
valley of a small river, there existed real
geysers. People got to know about their
existence in April, 1941. Tatyana Ivanovna
Ustinova, a geologist from the Kronotsky
State Biospheric Preserve, first discovered
a geyser at the Shumnaya River, and then
lots of them along the banks of its left
tributary, (nowadays the river
Geysernaya).

Sensational discovery of geysers has
enriched the preserve largest in our coun-
try Kronotsky with one more bright sight
of the nature. Thus Russia was enlisted as
one of the few countries in whose terri-
tory there exist active geysers. Frankly
speaking, small geysers and signs of their
activity were noted even before the time
of discovery of the Valley of Geysers. They
were observed in the valleys of such riv-
ers as Pauzhetka, Bolshaya Bannaya and
Kirevna. But very few people knew about
them, even though S.P.Krasheninnikov
described «the springs gusting forth with
great noise» in their two first locations in
his book “The Description of the
Kamchatka Land”.

So, let us see what a geyser is and
where it can be found.

First of all, it should be noted that
in all the areas of geyser occurrence, they
co-exist alongside with some other sur-
face manifestations of thermal anomalies.
Among such anomalies we can mention
hot and boiling springs, steam jets, hot
water and mud pots and lakes, soil
warmed up to different temperatures.
Occurrence of geysers among other sur-
face thermal manifestations suggested
that geysers do not exist by themselves.
It seemed that like all the other types of
the so-called hydrothermal activity, gey-
sers are connected with some deeper
sources of heat energy, that is, with hy-
drothermal systems. The last are charac-
teristic for zones recent or young
volcanism, dated first of all to island arcs
of the Pacific Ring, a volcanic belt of the
Mediterranean, young oceanic and con-
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CKBRKWH ITOKA3aJ0 B CBOIO OY€peb, UTO
refi3eppl IPeACTABIAIOT OO0 0COOBII BU
KUTANIX (TTAPOBOJISTHBIX ) ICTOYHUKOB, KO-
TOPbIE B OTJIMYUE OT TOCTEIHUX TIEPUOIH-
YeCKU M3BEPraioT ropsAdyio BOAY U Tap
BBIIIIE TOBEPXHOCTU 3€MJIU.

Pexum ux geficTBUS MOXKeT OBITh
OXapaKTepPU30BaH MOCJIE0BaTENbHON cMe-
HOW CTaauii M3JIMBa BOJBI, M3BEPIKEHUS
(boHTaHUpPOBAHN) TAPOBOASHON CMeCH,
BBIIesIeHU TTapa (MapeHus ) U CTaiuu 1MoJ-
Horo 1oKost. Huske Gyer usmnoxken Gojiee
MOoAPOOHO TMPUHIUIT PabOTHI reifi3epoB.
31ech JKe 3aMeTUM, UTO IeVCTBUE UCTUHHO-
ro reiizepa HEBO3MOKHO O€3 CyIecTBOBa-
HUS TOA3EMHBIX BOJ C TEMIIEPaTypoii,
IIPEBBIMITAOIIEN TOUKY KuTeHust (rpyoo ro-
Bop4, 100 rpaaycos o Ilemascuio).

Hassanme “reiizep” nmpumnwio u3s Mc-
smanaun, te eme B X111 Bexe ciioBoM geysir
(110CJI0BHO BHE3AITHOE U3JIHsIHIE ), 0003Ha-
YaJiu U3BEPraloNuecss BpeMsi OT BPeMeHU
donTanbl KUTIATIEN BOABI 1 Tapa (¢goTo 1).
Hacrosmue refizepsl Kak yHUKATbHOE SIB-
JieHWEe TIPUPO/IBI TIOJYYUITH TUPOKYTO U3Be-
CTHOCTb TIOCJIe OTKPBITUA B cepeamHe XX
CTOJIETHS] MHOTOYNCTICHHBIX W BEJTUKOJIET-
HbIX refizepoB B CeBepHoti Amepuke u Ho-
BOH 3eslaHNH. YANBUTEIBHYIO KAPTUHY UX
JEeSITeJIbHOCTH, pa3dHOo0Opasiie MeCT Paciio-
JIO’KEHW S, JIET€H/IbI TPOVCXOKICHUS refi3e-
POB MOJKHO HaliTH B SIPKUX OTUCAHUSIX
Ty TEIIeCTBEHHUKOB, TeorpacoB, Fe0JIOTOB I
JaXKe B XyI0KECTBEHHOU TTPUKJIIOYEHYEC-
Koii uTeparype. /locTaTOuHO BCIIOMHUTD,
HampuMep, onucanue reitzepo Hosoit 3e-
JIAHJIUU B TIOMYJIsipHO# KHuTe 7Kiomst Bep-
Ha “/letu xanutana [panTta”’. Henb3a we
Ha3BaTh NMeHA M3BECTHBIX TE€OJIOTOB, YbH
npodheCcCUOHAbHbBIE UCCIEOBAHUS 3aJ10-
JKUJIN OCHOBY COBPEMEHHBIX 3HAHU O refi-
depax. dto: E.T Annen, AJI. I, /1.E.
VYaiit, T.@. B. bapr, T. ditnapccon, E.D.
Jlnong, JIx. Xemn, T. 1. Yetunosa, C. 1.
Haboxko, B.B. ABepbeB 1 MHOTHE IpYTHe.

Boib1110ii 1 BriosiHe 060 bsICHUMBII WH-
Tepec K TefidepaM MPUBEJ K TOMY, YTO K HIM
CTaJI OTHOCUTH MHOTUE ITOBEPXHOCTHBIE
TEPMOTIPOSIBJIEHN S, OT/IaJIEHHO HATTOMITHA-

tinental rifts. Studying of hydrothermal
systems in the named regions including on
Kamchatka, with the help of deep bore-
holes has unequivocally confirmed such
connection. And studying of a regime of
geysers and geothermal wells has shown in
turn, that geysers represent a special kind
of boiling (steam-and-water) springs that
as against the last periodically throw up
hot water and steam above a surface of the
ground.

The regime of their action can be
characterized by consecutive change of
stages of water outflow, eruption (spouting)
of a steam-water mixture, allocation steam
(steaming) and stages of full rest.

The principle of geyser operation in
details will be considered below. Here we’d
like to notice just that activity of a true gey-
ser is impossible without the existence of
ground waters with temperatures higher
than the boiling-point (about 100°C).

The very term “geyser” came from
Iceland, where in the XIII century the
word “geysir” (literally “sudden outpour-
ing”) denoted a fountain of boiling water
and steam ejecting from time to time
(Fig.1). As a unique natural phenomenon,
real geysers got widely known after the dis-
covery of numerous and magnificent gey-
sersin North America and New Zealand in
the middle of the XIX century. The mag-
nificent picture of their activity, variety of
their locations, as well as legends about
their origins, can be found in vivid descrip-
tions of travelers, geographers, geologists,
and even in adventure novels of famous
writers. Take, for example, New Zealand
geysers in the book by Joule Vern “Chil-
dren of Captain Grant”.

It is necessary to name names of
known geologists, whose professional re-
searches have put in pawn a basis of mod-
ern knowledge of geysers. It: E.T Allen,
A.L.Day, D.E. White, T.EW. Barth, T.
Einarsson, J. Healy, E. E Lloyd, T.I. Ustinova,
S.I. Naboko, V.V. Averiev and many others.

The big and quite explained inter-
est to geysers has led to to that many be-




onye HeOoIbINe refi-
3epel. HacTo reiizepa-
MU Ha3BIBAIOT TOPSTULE
U JIasKe TeIIble NCTOY-
HUKU I BOJHBIE KOT-
JIBI C Ty3bIPbKaMu
BBIJIEJIIIONIEr0Cs rasa,
a TO U MPOCTO ra3ora-
POBBIE CTPYH, OOBIYHO
COTNIPOBO’KIaeMbIe 3a-
TaxoM CepPOBOAOPOIA.
ITO 06CTOATENHCTBO
3HAYUTETHHO YBEJU-
Y10 YKCJI0 Ha3bIBae-
MBIX CTPaH U PalloHOB,
T7ie BO3MOYKHO CyIIle-
CTBYIOT Telizepnl. B
JIeICTBUTEIBHOCTH I10-
MUMO YIIOMSIHYTBIX
BBIlllE CTPAH HACTOS-
II1e Tel3€ephl, TaK WU
HMHaue, OTMEUYeHBI 1 60-
Jiee TN MeHee M3ydJe-
HBI elfe B 33 cTpaHax
mupa. Cpenu HUX cJie-
JIyeT Ha3BaTh, TIPEXK/IE

1. Tunuunoui 6u0 2etizepa 6 MOMEHM U3BEPHCEHUSL.

Typical view of a geyser in the moment of eruption.

Bcero, Yunu, Ilepy,
Mexcuky, Kuraii, Un-
nouesuto, Anonuto, Ilanmya-Hosyto I'Bunero,
Iddbuonmio, Kenuio, rae reli3epsl 0CTATOTHO
4yeTKo BhIpaxkeHsl. Ho Bce ke OyiicTBO sHEp-
MU 3eMHbBIX HEJIP TIPU U3BEPKEHUN GOJIBIITNX
WCTUHHBIX Tef3ePOB ceifuac MOKHO BUETH 11O
o011eMy TIPU3HAHUIO TOJBKO B VIcaananm, B
I7IeJ1J10yCT0HCK0M HaIlMOHAJBHOM IapKe
CIIA, na ceBeprnom octpose Hosoii 3emnan-
mun 1 Ha KamuaTtke.

[IpuTtgrarenpbHas KpacoTa U3BEPKEHUS
reii3epoB, KOT/Ia B TeueHne HECKOJbKUX ce-
KyH/I U MUHYT U3-TI0]] 3eMJTU TTOTHIMAET-
Cs Ha BBICOTY B JIECATKH METPOB (hOHTAH
KUIISIIIER BOJbI U Tapa, BhI3bIBAET BceoOIee
Bocxwuinenuve. B Jlonune refizepos Ha Kamuar-
Ke MbI HabJTrO/1aeM TTapOBO/IsTHbIE (DOHTAHBI 13-
Bepramomnuxcs Teli3epoB B COYETAHUU C
TIpeKpacHbIM FTOPHBIM JaHmadToM. YKparlia-
10T €ro cBoeoOpasHble TepMaJIbHbIE MOJIS THJI-
poTepMaibHO M3MeHEHHBIX opojI,
MTECTPO-IIBETHBIX TJIWH, MHOTOYKCJIEHHbIE

gan to carry to them surface thermal
manifestations, were vaguely similar
small geysers. This name is often given
to hot or just warm springs, water pots
with gas bubbles, or even simple steam-
gas jets, usually accompanied by the
scent of hydrogen sulfide. This fact in-
creased the number of countries, enlisted
as territories where geysers can exist. In
fact, real geysers are found and more or
less studied in 33 countries beside al-
ready mentioned. Thus, geysers are quite
clearly expressed in Chile, Peru, Mexico,
China, Indonesia, Japan, Papua-New
Guinea, Ethiopia and Kenya. However,
the real violence of the Earth’s heart, that
isthe eruptions of true large geysers, can
be observed only in Iceland, in
Yellowstone National Park of USA, at the
northern island of New Zealand and in
Kamchatka.

1
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2. Mymmnoeckasn zeomepmanvras
anexmpocmanyus.

Mutnouvsky geothermal power plant.

OPBIZIKYIITHE U Ty Msiiine (DOHTAHIUKU KHUIIsI-
X KCTOYHUKOB U HEOOJIBIINX Teii3epoB, 3e-
JileHOBaTble TepMOQUIbHBIE BOLOPOCIIH,
JKypuariye XoJI0/IHble, TETJIble U TopsYne py-
yeliku, Bogonanabsl. JonmuHa leitsepos 3aciy-
JKEHHO nmoJy4ymia HaNMEeHOBAHUA
sKeMuyskrHbl KamyaTku.

leiizepnl Kak yauBUTENIbHOE SABJIEHUE
IIPUPOJIBI SIBJISTIOTCST 0OBEKTOM MPUCTAIBHO-
ro BHUMAaHUS CIEeNNaINCTOB U, IPeK/ie Bce-
ro Tex, KTO 3aHUMaeTcs mnpobiemamu
UCIIOJIb30BAHUST TIyOUHHOTO TeTIa 3€MJIN.
3HaHUe peskuMa I0BEPXHOCTHBIX TEPMOIIPO-
SIBIEHUH, B TOM YHUCJIe Teii3ePOB, HEOOXOIH-
MO JIJIs1 U3y4YeHHs TH/IPOTEPMaIbHBIX CHCTEM
Y Te0TEPMAJIBHBIX MECTOPOSKIEHN, CO/lEPIKa-
[IUX OTPOMHBIE 3aI1aChl FOPsueii BOIBI U I1apa.
3Biieyennbie 13 HeAp OYPOBHIMU CKBAKIMHA-
MU OHU 00ecTiednBaioT paboTy reoTepMalib-
HBIX ajeKTpocTaHnuii. IlepBoil B Hamei
crpane Obia Ilayskerckast reotepManbHast

Magnetic beauty of geyser erup-
tions, when for a few seconds or minutes
a fountain of boiling water and steam rises
up to dozens of meters, evokes
everybody’s admiration. In the Valley of
Geysers of Kamchatka, one can observe
geysers erupting at the background of a
wonderful mountain landscape decorated
by peculiar thermal fields of hydrother-
mally altered rocks, glaring multicolored
clays, by a great number of sputtering and
noisy fountains of boiling springs and
small geysers, by greenish thermophile al-
gae, by cold, warm and hot streams and
waterfalls. The Valley of Geysers is really
worth being called “The Pearl of
Kamchatka”.

Geysers attract different specialists,
and first of all, those dealing with the prob-
lems of Earth’s heat utilization. Knowledge
of the regime of surface thermal manifes-
tations, including geysers, is necessary for
the study of hydrothermal systems and
geothermal deposits, containing huge re-
sources of hot water and steam. When
brought to the surface through the bore

© A.U. Huxonvckuii A.l. Nikolskiy



3JIeKTPOCTaHIus Ha tore KamuaTku. 3ame-
TUM, KCTaTH, YTO JIO0 HAYaJa CTPOUTEJbCTBA
CTAHIINU 3/1ECh IHCTBOBAJIN [IBAa HEOOIBIITUX
reitzepa. bosee kpymHas reotepManabHas
3JIEKTPOCTAHITUS TOCTPOEHA ceityac BOIM3H
r. IleTpomaBmoBcka-KamyaTckoro B paiioHe
ByJikaHa MyTtHOBCKOTO (oTO 2).

[IpexnaraemMbrii KpaTKUN UJJIIOCTPH-
POBaHHBIN paccKa3 o Tefizepax MO3BOJIUT JIT0-
OUTEJISIM TPUPOJBI, HE MOOBIBABIINM B
Honune TeitzepoB, cocTaBUTh XOTs ObI Yac-
TUYHOE TIPEICTaBIeHIE 00 3TOM YapyoIieM
yrosake KamuaTtkwn. [[7151 TEX, KTO TOCETHT €T0,
JAHHOE U3/laHKe MOJKET, KaK MbI HaJleeMCs,
CITYKUTD JOCTYITHBIM ¥ IOCTATOYHO MTOJTHBIM
Iy TEBOIUTETIEM.

wells, these resources are use for the op-
eration of geothermal electric power sta-
tions. In Russia, the first such station was
Pauzhetka Geothermal Power Plant at the
South of Kamchatka. By the way, before
the beginning of the station construction,
two small geysers were active here. Larger
plant is constructed now near to
Petropavlovsk-Kamchatsky, in the vicin-
ity of the Mutnovsky volcano (photo 2).

The given illustrated edition will
give a brief review of the Valley of Gey-
sers for those not able to visit this charm-
ing nook of Kamchatka. For the visitors,
it can serve as an accessible and quite pro-
found guide.

KPATKAA HCTOPUA OTKPBITHUA U
N3YYEHUA JOJINHDBI TEU3EPOB

BRIEF HISTORY OF DISCOVERY AND
STUDIES OF THE VALLEY OF GEYSERS

VcTopust OTKPBITHsT GOJIBINNX Teii3e-
poB Ha KaMyaTKe Tak:ke yIUBUTEIbHA, KAaK U
camu retizepsl. HecMoTpst Ha TO, 9TO pycckue
nepBonpoxoaibl B XVII Beke BbIILIN K KaM-
garckuM G6eperam OXOTCKOTO MOPSI M 3aTeM
Tuxoro okeaHa, MOHaOOUIOCH €llle MOYTH
300 smet ocBoenus Tepputopuu KamuaTku,
mpes/e yeM ObLTH OOHAPYKEHBI reii3ephi.
Bimsko noaxoania k Oymyeit Jonute Teii-
3epoB akcreauius C.I1. Kpamenmnuukosa,
OObIBaBINAs Ha TEPMaJIbHbBIX 10JIsIX BoJIbIIIo-
ro Cemsunka (cM. puc.1). ITu xe MecTa T0-
cetun K. /lutmap, KoTopbiil moGbIBaI B
KaJbJlepe BYJIKaHa Y30H M OCMOTPEJ Tep-
MaJIbHBIE TTOJIST ¥ TOPSTYMEe NCTOYHUKY TTOTHO-
xkusg boabmoro Cemstunka. bamke Bcex
nccaeaoBaTe el K OTKPBITHIO Teli3ePOB CTO-

The history of large geysers discov-
ery in Kamchatka is amazing as geysers
themselves. Though in the XVII century
Russian pathfinders came to Kamchatka
shore of the Okhotsk Sea and then to the
Pacific Ocean, it took almost 300 years to
find geysers here. Krasheninnikov’s expe-
dition that had visited thermal fields of
Bolshoy Semyachik (see Fig. 1), was quite
close to the placed named Valley of Gey-
sers afterwards. The same places was vis-
ited by K.Ditmar, who observed the
caldera of the Uzon volcano, as well as
thermal fields and hot springs at the foot
of Bolshoy Semyachik. The closest to the
discovery of geysers were academician
V.L. Komarov and B.I. Piip. In 1909, pass-

17



© M.A. Kunun. M.Ya. Zhilin

18

3. Tamvana Heanoena Ycmunosa, 1976.

Tatyana Ivanovna Ustinova, 1976.

ing the Southern foot of the
Kikhpinych volcano, V.L.
Komarov saw a river,
streaming to the North-
West. He called it “the
River of Great Fumarole”,
because of the powerful
steam columns rising at its
head. In 1933, having
expeditional investigations
at Uzon Caldera finished in
a hurry due to early snow-
falls, B.I. Piip was also
riding his horses to the
shores of the Pacific Ocean
along the Southern foot of
the Kikhpinych volcano.
From there he saw white
steam clouds, resembling
the Uzon steam jets, at the

s akagemuk B.JI. Komapos u B.W. ITuiim.
B 1909 r. B.JI. KomapoB, mpoxo/id 1Mo 10;KHO-
MY MOJHOXKBIO ByJKaHa KuXnmuubly, HazBaj
PEUKY, CTEKaBIIYIO HA ceBepo-3amaj, “Pexoit
60101 (HyMapoIbl” M3-32 YBUAEHHBIX UM
MOIIHBIX CTOJOOB Mapa B ee BEPXOBbsX. B
1933 r. b.W. I1uiin, 3aBepuIuB aKCIEAUITHOH-
HbIE UCCTIeIOBAHUS KaJIb/IEPhI Y30H CIIEITHO,
13-32 PAHO BBITIABIIIETO CHETA, BBIXO/IUJI HA JIO-
maasx k 6epery TUXoro okeata Takse 1o 10K-
HOMY MOJHOXWIO ByJKaHa KuxmnuHbIy.
OTcioa B BEPXOBbsIX HEOOJIBINON PEKH, Be-
POSITHO, TOi1 ke “Pexu 601b1101 hymapoibr”
OH Bu/IeJ1 GeJtbie KITyObl Tapa, KOTOpbIe HAIo-
MUHAJIH TTapoBble cTpyu Y3oua. Hemoroza u
HEXBATKA BPEMEHU He MTO3BOJIMJIA UX OCMOT-
peTh, U OBITH MOKET YBUAETh HUXKE B CPE/l-
HEM TeYeHUU ITOU JKe PEYKU Teii3ephl.
Tonwvko B 1941 1, 14 anpens, T.U. Yc-
TiHOBa((HOro 3) B COMPOBOKIEHIN HAOJIIO/1a-
tenss Kponomkoro samosemnumka A.Il
Kpynenuna uccaenys gonuny peku Hlymmast,
obHapyskuia reiizep. Kak Becriomunaa mosi-
nee T.U. YctunoBa, mpousomnwuio ato Tax. [lo-
JYYUB 3aJaHue Ha oOcCJeloBaHWE PEK
MMymuas u Tuxas, T.M. Yerunosa n A.Il.
KpyneHuH Bbiexaiiv Ha cobaubeil yIpsuKKe Mo
ele NPakTUYeCKU HETPOHYTOMY TasTHUEM

head of a small river, which
was probably “the River of Great Fuma-
role”. He was too short of time and
weather conditions were too dangerous
for him to be able to examine those clouds.
This fact, perhaps, did not let him see gey-
sers in the midstream waters of the same
river.
In was only on April 14, 1941, when
T.I. Ustinova(Photo 3), accompanied by
a supervisor of the Kronotsky Preserve
A.P. Krupenin, first found a true geyser.
As recollected after T.I.Ustinova, there
was it so. Her task was to investigate the
rivers Shumnaya and Tikhaya. Ustinova
and Krupenin started on a dog-sledge to
the mouth of the Shumnaya river. Their
final aim was to go to this river’s head, that
is, to the Uzon Caldera. It is quite diffi-
cult to travel here in summer, because the
lowland is swampy and mountain slopes
are covered by thick elfin wood. It ap-
peared impossible to move along the
never-freezing Shumnaya on a dog-sledge.
That’s why Ustinova and Krupenin had
to ski on. Passing by the valley, the par-
ticipants of this small expedition saw in a
distance the steam clouds, which they rec-
ognized as already known fumaroles of the




ctery K ycrbio HIymHO# ¢ Tem, 4TOOBI TTO/I-
HATBHCA K €€ UCTOKY, K Y30HY. JleToM epeiBu-
raThCs 3/1€Ch CJI0KHO M3-3a TOTTKON PaBHUHBI
B HU30BBIX U TYCTOTO CTJIAHUKA HAa CKJIOHAX
rop. Iloce HexkoToporo nepeaBM:KeHUS Ha
HapTe 0 BEPXOBbSIM CKJIOHOB, TPUIILIOCH
UJTU HA JIBDKAX BIOJb PyCJa PEKH, TaK Kak
poexaTh ¢ HaPTOH 10 TOJMHE He3aMep3alo-
et HTymMHO# HeBO3MOXKHO. /[BUTASICh 110 10-
JINHE, YYACTHUKU TTOXO0JIa BUJIEJTU 32 KDY THIMU
MOBOPOTaMU peku 06J1aKa 1apa, TpUHIMAast X
3a y’Ke u3BecTHBIE (hyMapoJibl Y30Ha. OmHa-
KO TocJielHe Bce He moABIAInCh. Hamo
OBLJIO BO3BPAIIATHCS B JIarepPh, BECEHHUIT JIEHb
611 Ha ucxoe. T.V. YerruHoBa co CBOMM Bep-
HBIM CITy THUKOM IIPUCEJIH OTIOXHYTh Ha TIpa-
BoM Oepery peku IIlymHOil, Kak BAPYT €
MPOTUBOTIOJIOKHOTO Gepera B UX CTOPOHY
B3MeTHYJICS (POHTAH KUTIATIEH BOBI U TTapa.

“OrmesromMyieHHbIe, MBI (paccka3biBasa
T.W. YcTuHOBa) C MCITyTOM CMOTPEJIA Ha 3TO
HeBUJAHHOE M3Bep:KeHUe, He 3Had Kak CIa-
CaThCS, €CJIN TOPsTYast BOJIA JOCTUTHET HAC: HA
KPYTOM CKJIOHE GeskaTh ObLT0 Heky/1a. M3Bep-
JKEHUE ¥ TPOXOT 3aKOHUYMJIUCH TaK JKe BHE3all -
HO, KakK Havajauch. Hapx mniomazakoit
MOIHUMAJICSI ¢ MUHYTY CTOJIO Tapa, 3aTeM U
OH mcue3. Bce cTaso TUXO U CIIOKOWHO, Kak
OyITO HUYETO U He ObL10. MBI cHe I nepe-
MyTraHHbIe 1 TofiaBeHHbIe. [Ipotio HecKob-
KO MUHYT, TPEsKIe YeM MeHST OCEHUJIIO, YTO 3TO
Befb retizep! Teiizep, KOTOPOTO /10 CUX TIOP
HUKTO HUKOrIa He Buaea Ha Kamuarke”. [lo
OKOHYAHUS 9TOTO JKe JHS TMePBOOTKPhIBaTe-
JIIM YJIA7I0Ch TIPOMTH HEMHOTO BBEPX TIO Jie-
BOMY TEILJIOMY HMPUTOKY, BIAZAIONIEMY B
[Iymuyto B 30 MeTpax Bbilie 0OHAPYKEHHO-
ro reiizepa. Ha aToM yuyactke He GbLIO HITYE-
IO HEOOBIYHOTO.

Coobuienue 06 OTKPBLITUM refsepa
6110 OnmyOsIMKOBaHO B Taszete “KamuaTckast
npasa” 1 ObLIO Mieperieyatano “VssectusiMu”
HakanyHe Benukoit OredecTBEHHOH BOITHBI.
N3menuBimecs ¢ Ha4YaJIOM BOWHBI yCIOBUS
paboTHI Bee JKe MO3BOJIMIIN OPraHM30BaTh Jie-
toM 1941 1. IOXOJ1 IJIsT CIIEIMAIbHOTO 00CIe-
noBanus Tersioro mputoka pexu Illymnas. K
nonmHe HensBecTHOM peukn T.M. Yetunosa n
AI1. KpynenuH Temnepsb CITyCTHIINCH OT €€ UC-

Uzon Caldera. However, they could not
reach them. The spring day was coming
to the end, it was high time for them to
get back to their camp. T.I Ustinova and
her companion decided to take alittle rest
and sat down on the right bank of the
river. All of a sudden, a fountain of boil-
ing water and steam shot up towards
them.

“Spellbound, (T.I. Ustinova re-
called), we watched that unbelievable ex-
plosion, having no idea how to escape,
should the eruption hot water reach us.
There was nowhere to run on the steep
slope. The eruption and rumble seized
suddenly as they had started. For about a
minute, a steam column was rising above
the ground, and then disappeared. It be-
came quiet and calm as if nothing had hap-
pened. We were sitting frightened and
depressed. A few minutes had passed be-
fore it stroke me that what we had just
seen was a geyser! A geyser no one had
ever seen before in Kamchatka.”

Until the end of that day, the pio-
neers managed to move a bit up the left
warm tributary entering the Shumnaya
River 30 meters away from the discovered
geyser. This site showed nothing extraor-
dinary.

The report on the geyser discovery
was published in the newspaper
“Kamchatskaya Pravda” and then re-
printed in the “Izvestiya” not long before
the Great Patriotic War. With its begin-
ning, the work conditions changed
greatly. However, an expedition was or-
ganized in the summer of 1941 to investi-
gate in detail the warm tributary of the
Shumnaya River. This time T.I. Ustinova
and A.P. Krupenin started to the unknown
river from its headwaters, that is, from the
South-Western foot of the Kikhpinych
Volcano. They got deeply impressed by
the view of the middle part of the valley.
At the left slope along the river bank they
saw lots of exposed sites, without any
plants, but with numerous pulsating boil-
ing springs, and a number of active areas
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TOKOB, C I0TO-3aTaJTHOTO
TTOMHOXKMSA ByTKaHa Kux-
nuHbIY. Brieuatienue ot
YBUIEHHOTO TIPU CITyCKe
B CPEIHIOI0 YacTh JIOJIH-
HBI PEKU OBLIO OIIETIOM-
agomuM. Ha 7aeBom
CKJIOHE BJIOJTb PEKU OBLITH
BUIHBI CIJIONIb OOHA-
JKeHHbIe, TUIIeHHBIE Pac-
TUTEJBHOCTU YYACTKU C
MHOTOUYMCJTEHHBIMHU
MTyJTbCUPYIONTUMU KUTIS -
UMY UCTOYHUKAMU,
npepbiBaeMble TOJIBKO
AKTUBHBIMU TLIOTIAKA-
MU OOJIBINKX Tei3epOoB.
HewusBectHas go toro
Teryas peka MoJydnsa
HauMmeHoBaHue leiizep-
HOM, a TIepBbIi yBU/IEH-
weiit T.U1. YcTuHOBOU
reiizep Ha Gepery Illym-
HOM ObLT HazBaH Ilep-
BeH1eM (poTo 4).

[Hocnenyrontue nocemenus T.U. Yetu-
HOBOU JIOJIMHBI peku [elizepHas cOCTOSIUCDH
B 1945 1 1951 rr.(doro 5). B paborax nputsi-
s yuactue ee My 6uosior FO.B. ABepuH, a B
1951 r. usBectnbie rugaporeosoru B.B. Ba-
noB 1 [.A. Tonesa (TorcoBckas). Peayabrarst
3TOTO HAYAJIBHOTO TIEPUO/Ia M3YUeHUsI Telize-
poB T.N. YctuHoBa M3J0XKUIa B KAaHAUIATC-
KOU AuccepTaluy U 3aMedaTebHOU KHUTe
“Kamuarckue reiisepst”, usganuoi B 1955 r.
B Heii BriepBbie gaHa 00111ast XapaKTepUCTHKA
Jomunbl Teiizepos, mogpo6HO MO yyacTKaM
TOYHO OTIMICAHBI BCe KPYTTHBIE Teif3ephI, UX pe-
JKUM, Teif3epUTOBbIE TIOCTPOUKH, BBICKa3aHbBI
MIPENNONOKEeHNSI 0 MeXaHu3Me Tel3epHOTO
npoiiecca. Hazpanus, nanubsie T.U. ¥YcTuno-
BOW KPYIIHBIM Teli3epaM ¥ IYJbCUPYIOMINM
HMCTOYHUKAM, TPOYHO 3aKPENUJINCH B HaIeil
MaMsITH, HJIaro1aps KX COOTBETCTBHIO HAGTIO-
JlaeMOM KapTUHe JIesiTeJIbHOCTH reiizepoB. Ha-
npumep, Benukan, JKemuysknbiit, CaxapHblii,
TpoiiHoit, @oHTaH U T.I.

EcTectBenHo, mocie BBIXOZA B CBET
crareit u kauru T.V. YcTrHOBOI 0 KamMyaTc-

4. Teuzep Ilepeeney. Ilepeutii 2etizep,
yeudennviii T.H. Yemunosoii 6 anpene
1941 a.

“Pervenets” (“First”) Geyser. First
geyser T.I. Ustinova saw in April, 1941

of large geysers. The unknown warm river
was given a name “Geysernaya”, and the
first geyser T.I. Ustinova had seen on the
bank of the Shumnaya River was called
“Pervenets” (First) (Photo 4).

T.I. Ustinova later visited the val-
ley of the Geysernaya River in 1945 and
in 1951 (Photo 5). Her husband, Yu.V.
Averin, and famous hydrogeologists V.V.
Ivanov and G.A. Goleva (Gonsovskaya)
took and active part in the researches. T.I.
Ustinova reported the results of the ini-
tial stage of geysers investigation in her
Ph.D. thesis and in the wonderful book
“Geysers of Kamchatka” published in
1955. This book includes the first general
characteristics of the Valley of Geysers,




KUX Tefi3epax, pocJio ¢ KaK/IbIM TOIOM YHCJIO0
uccseioBaresei u oouTeneil mpupoIbl, KO-
Topble ycTpemadiauch B [Joauny Teiizepos.
Cpenu HUX cleyeT Ha3BaTh BYJKAHOJIOTA
C.1. Haboko, JOTOJHUBLIEH UCCIeOBAHNS
T.W. YcTHHOBOII OlTMcaHWeM HOBBIX HEOOJIb-
IITNX Tefi3epOB, 3aMICHI0 PesKUMa TeH3ePOB, a
TaKXe XapaKTePUCTUKON MITHEPATIOTHIECKO-
IO ¥ XMMUYECKOTO COCTaBa reifaepuTos. B pa-
60te A.A. Paiik ipuBeieHbl JaHHbIE TIOAPOO-
HOI 3amucy pekrMa KPYIHBIX Teil3epoB B
netaue Mecsarel 1960 r. B.H. Bunorpamos
BrepBbie onucan B 1960-1961 rr. refizepsl
Bypaamuit u Bepxuuit u 3apuxcuposas pe-
JKUM HEKOTOPBIX I'eif3ePOB B YCIOBUSX 3UMBIL.
Bropoii atan uzyuenus lonuns leiizepos
Hauasics 81962 r., koria s3gech paboraja sKc-
MeIUII TOJBKO 4TO co3nanuoro B Iletpo-
naByioBcke- KamuaTckom MHCTHTYTA ByIKa-
Hoyorun u leomoruueckoro mHcTUTYTa Poc-
cUiicKoi AKaleMU1 HAayK MO/l PyKOBOJICTBOM
B.B. ABepneBa. ccnenoBanus skceanImu
ObLTM HATIPABJIEHBI HA M3ydeHWe TUAPOTEP-
MaJIbHOM CUCTEMBI B TIEJIOM, CYIIIeCTBOBAHUE
KOTOPOU M MOpPoKJaeT reizepbl. Brepsbie
Obla onpeje-

detailed descriptions of all the large gey-
sers, as well as their locations, regimes and
geyserites constructions. Some sugges-
tions on the geyser process mechanism are
also given here. The names given to the
geysers by T.I. Ustinova have stuck in our
memory, because of their clear correspon-
dence to the picture of geyser activity. For
example such names as Velikan (Giant),
Zhemchuzhny (Pearl), Sakharny (Sug-
ary), Troynoy (Triple), Fontan (Foun-
tain), etc.

Naturally, after issue of papers and
book by T.I.Ustinova about the
Kamchatka geysers, the number of re-
searchers and fans of the nature, which di-
rected in the Valley of Geysers grew every
year. Among them was S.I. Naboko, who
had supplied Ustinova’s works with de-
scriptions of some new small geysers,
records of regime of geysers, as well as
with the characteristics of mineralogical
and chemical composition of geyserites.
Besides, A.A. Raik gives some data on the
detailed record of large geyser operation

JIeHa TeIIoBast
MOIIHOCTh CH-
cTeMBbl, oOXa-
pakTepusoBa-
HBI TEOJIOTHU-
JyecKue W TUj-
poreoJiorudec-
KUe yCJIOBUS U
TUAPOXUMU-
yecKnil 06IMK
XOJIOIHBIX U TO-
PSIYUX TIO/I3EM-
HBIX BOoJA. Pe-
3yJIbTaThl Yac-
TUYHO OITyOJIH-
KOBaHbI y4acT-
HUKaMU 9KCITe-
nunuun  B.B.
ABepbeBBIM,
B.U. benoyco-
BbIM, b.B. lBa-
HoBEIM, B.I.
KoHOHOBBIM.

5. Ha nymu 6 /loauny Ieiizepos, T.H. Ycmunosa, 1945.
On ways to a Valley of Geysers, T.I. Ustinova, 1945
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Crenyronuii aTarm OTHOCUTCS K Hada-
ay 70-X romoB, Korma Oiarogapsi yCUIUSM
WNucruryra Bynkanonorun u Kponotkoro 3a-
TTOBEJTHUKA N3yYeHNe PeKUMa refi3epoB U co-
Ty TCTBYIOTIEH M T€0JIOTO-THIPOTEe0I0TIeC-
KOI 00CTaHOBKY CTAJI0 CHCTeMaTUYecKuM. B
3TO BpeMs OBLITM COCTABJIEHBI TE0IOTHYECKAS,
reoTepMuyecKast, THAPOTEOTOTUIECKasT, TH/I-
poXuMHUYecKasi KapThl, Oa3UPyIONIecs Ha
BIIEPBBIE COCTABJIEHHBIE TOMOTpaduiecKue
kaptel Macirra6os 1:10 000 u 1:2 000. IToc-
JieiHre ObLIN COCTaBJIEHbI Ha OCHOBE I0JIe-
BBIX HA3€MHBIX ¥ 29POCHEMOK COTPYTHUKAMU
HoBocrOMPCKOro MHCTUTYTA a9POTeOIe3Un 1
xaprorpaduu oz pyxosozactBoM b.B. Cees-
HeBa. KoHeuHo, Ha KapThl ObLINM HaHECEHBI
reif3epsl, MyJIbCUPYIOIINE NCTOYHUKH, yUac-
TKU HArpeTOl MOYBBI U IPYTHE TEPMOTIPOSTB-
JieHus. XpOHOMETPasK IeUCTBUS reii3epoB Ha-
YaJl MPOBOJIUTHCSA C TIOMOIIBIO CAMOIUCIIEB
YPOBHS BOIBI. MHOTOJETHSST WHCTPYMEH-
TaJbHAS 3aITUCh TTO3BOJIUIA JOCTOBEPHO yC-
TaHOBUTH CPENHION TPOJOJKUTEIBHOCTH
JIEVCTBUSI MHOTUX T€H3€POB U OTKJIOHEHUS OT
3TOI HOPMBI, a TaK:Ke M3MEHEHUS WX PEXKU-
Ma, BBI3BAHHbBIE CE30HHBIMU, B OCHOBHOM, KO-
JIeOaHUSMY THAPOMETEOYCJIOBUI U U3MeHe-
HUSMU TUAPOTEPMATbHON HeAaTeqbHOCTH. B
pe3yJibTaTe KOMIIJIEKCHBIX MCCIe0BAHUT
ObLTa IPeTIoKeHa MOIETb (hOPMUPOBAHMS
TefizepHoli TUAPOTEPMATIBHOU CUCTEMBI U €€
TeoJIOTUYeCcKas UCTOPUS, PAa3BUTHI ITPE/ICTAB-
JIEHUS O MEXaHW3Me JIeHCTBUS Tefi3epoB. ITH
PabOThI BBITIOJIHIIA TPYIITIA UCCIIeI0BATEIEI:
B.U. Benoycos, B.A. Bopoukos, E.H. Tpub6,
B.A. [Iposuaun, B.JIL. Jleonos H.I,, B.M. Cyr-
po6os, Cyrpobosa, I0.M. XaTkeBud u apy-
rue noj pykosogctsoM B.M. Cyrpo6osa. Py-
xoBoauMblie P.A. IllyBamoBbim xumukn B.K.
Mapsinosa, C.B. Cepreepa, H.A. Tioprna BbI-
TTOJTHAJI MHOTOUHCJIEHHBIE XUMUYEeCKHE aHa-
JIN3BI BOJIBI TEH3€POB.

B xozie Ha3BaHHBIX CcIIENIMATBHBIX UC-
CJIe[IOBaHUI HA TEPPUTOPUHU, Ka3aaoCh Obl,
MCXOKEHHOM BJIOJIb U TIOTIePeK, ObLIN c/ieia-
HBl 1 MaJleHbKHue reorpaduyecKkre OTKPHI-
Thsg. PsAn M3BeCTHBIX Tel3epoB OblLI
MIPOIOJKEH ONMMCAaHWEeM W HaHeceHWeM Ha
KapThl HEOOJIBIITHX, HO JOCTATOYHO IPKUX UX

regimes during the summer months of
1960. V.N. Vinogradov was the first to
describe the geysers Burliashchii (Seeth-
ing) and Verkhenii (Uppermost), and to
register the regime of some geysers in con-
ditions of winter.

The second stage of the Valley of
Geysers study started in 1962, during the
work of an expedition of the newly estab-
lished Institute of Volcanology in
Petropavlovsk-Kamchatsky and the Ge-
ology Institute of the Russian Academy
of Sciences, headed by V.V. Averiev. The
expedition was aimed at the investigation
of the whole hydrothermal system, the ex-
istence of which gives life to geysers. Heat
capacity of the system was first deter-
mined, geological and hydrogeological
conditions were characterized, as well as
the hydrothermal figure of cold and hot
ground waters. The results were partially
published by the members of the expedi-
tion, V.V. Averiev, V.I. Belousov, B.V.
Ivanov and V.I. Kononov.

The next stage refers to the begin-
ning of the 70-th, when studies of geyser
regimes and accompanying geological-
hydrogeological conditions became sys-
tematic due to the efforts of the Institute
of Volcanology and the Kronotsky Pre-
serve.  Geological, geothermal,
hydrogeological and hydrochemical maps
were made based upon topographical
maps scaled 1:10 000 and 1:2 000. The lat-
ter had been composed based upon the
field and air photography carried out by
the members of Novosibirsk Institute of
Air Geodesy and Cartography under the
direction of B.V. Seleznev. Naturally, gey-
sers, pulsating springs, sites of heated soil
and other thermal manifestations had
been charted. Timing of action of geysers
started with the help of water level re-
corders. Many-year’s record allowed to
reliably determine the average duration
of geyser activity and deviations from this
norm, as well as changes in their regimes
caused by seasonal variations of hydrom-
eteorological conditions and by the




npejacraButesieil (reitzepsl HeocTynmHbINd,
ABeppeBckuii, Tepemok, [larumunayTKa,
Wsanymka, Kotsl, Bepxuuii B pycie u apy-
rue); oOHapysKeHa CTPysl EePErpeToro mapa
- “dymaporna” c Temmeparypoit 110°C. Ho
caMbIM HEOKUJaHHBIM ObLITO OOHApy/KeHUe
B BEPXOBbIX peku leiisepHas cpeau Tep-
MaJIBHBIX TIOJIEN F0TO-3aMaTHOTO TTOAHOKIS
ByJikaHa KUXTIMHBIY TTOUTH XOJIOMHBIX pac-
CpemoTOUYEHHBIX BBIXO/IOB YTJIEKUCIOTO ra3a
u cepoBogopojaa. OOHAPYKUI UX BIIEPBbIE
B.JI. JleoHoB, 06paTuB BHUMaHHE Ha HEO-
ObIYHOE CKOILIEHUE TOTUONINX KUBOTHBIX,
MezBenell, JNC, MEJTKUX TPBIBYHOB U He-
CKOJIBKUX TTHI[ Ha HeOOJIBINOH TJI0IIAIKe B
yCTheBOI YacTu pyubs sKenatoro. BeposTHo,
HPUYUHOI UX THOEH ObIJIO YAYIIbE TPU B/bI-
XaHWU HAa3BAaHHBIX T'a30B, HAKOMUBIIUXCSI B
MIPU3EMHOM CJI0€ BO3/IyXa. JTO MECTO ceifuac
MOJTYYUJIO U3BECTHOCTH IO/ Ha3BauueM /[lo-
sunabl CMepTu. MHOTO TI0JIE3HBIX CBEIEHUI
0 COCTOSTHUM T€H3€ePOB JIaTN NCCTIeI0OBATENIM
B paccMaTpUBaeMbIil meproj HabJo1aTen
B.H. Heuae (MucTUTYT BYJKAHOJOTHN) U
B.H. Hukomnaenko (Kponoukuii 3amosen-
Huk). OtnenbHble UccaenoBanus B Jomnne
TeitsepoB 6bLIK BIMOMHEHBI Tpytmoit I.C.
[reiin6epra Mo MOAEAUPOBAHUIO TEH3EPHO-
roiportecca, I A. 3aBapaun u [LA. Kapros BbI-
IBUJIU  POJb MHUKDPOOPTAHU3MOB B
TUAPOTEPMATHHOM MUHEPAT00OPa30BaHUN.
B nonyaspusaruu lonmnst leiizepon
GOJIBINAS POJIb IPUHAIEKUT Ky PHATHCTAM,
KpaeBenaM, hotoxyaoxxkankam. Cienyer Ha-
3BaTh B.T. /laBbi/10Ba, OJTHOTO U3 TIEPBBIX XY-
NOKHUKOB, 3aledarseBmux eme B 1950 1.
HEMTOBTOPUMBIE BUIBI peKH lefizepHoii. 3apu-
COBKM OBLTH OTTyOJIMKOBaHBI B xKypHase “Tlu-
oHep” 1 momanu Ha 0610XkKYy KHuru T.U.
Yerunosoit. M. JKumnH cocTaBuI HECKOb-
KO MHTEPECHBIX PeropTaxei 1 ouepkos o Jlo-
sune Teizepos, o T.U. Yectunosoit u A.Il.
Kpynenune. Muoro nosie3Hoit nngopmaiun
o reiizepax MPUBOIUTCS B pabOTe 3aMedaTe b
Horo kpaeBesia B.11. CemenoBa. 3putenbubie
ob6pasbl Jlonmnbl TeiizepoB y MHOTHX CBsi3a-
HBI ¢ OpUrHHAIbHBIMU (hoTopaboTamu B.E.
Tunmenpetitepa, 10.4. Mypasuna, 11.B. Baii-
amreiina, B.H. ITnonkoro, H.II. CmenoBa,

changes in hydrothermal activity. As the
result of complex studies, a model of the
Geyser hydrothermal system formation
was suggested, as well as its geological his-
tory, and some ideas of geyser activity
mechanism were developed. The above
works were executed by group of re-
searchers: V.I. Belousov, V.A. Voronkoy,
E.N. Grib, V.A. Droznin, V.L. Leonov, N.G.
Sugrobova, Yu.M. Khatkevitch and other,
under a management and
V.M.Sugrobova’s participation. A great
number of chemical analyses had been
made by chemists V.K. Marynova, S.V.
Sergeeva, N.A. Tiurina, under the leader-
ship of R.A. Shuvalov.

In the course of the above studies,
minor geographical discoveries were
made. A number of already known gey-
sers was supplied with the descriptions of
some smaller ones (geysers Nedostupny
(Inaccessible), Averievsky, Teremok
(Fairy-Tale House), Pyatiminutka (Five-
minutes), Evanushka, Kotli (Pots),
Verkhenii v rusle and others). A jet of
overheated steam — a “fumarole” — was
revealed with the temperature of 110°C.
But the most unexpected was the discov-
ery of almost cold disseminated discharges
of carbon dioxide and hydrogen sulphide
in the upper reaches of the Geysernaya
River, among the thermal fields of south-
western foot of the Kikhpinych volcano.
They were first found by V.L. Leonov who
paid attention to an unusual number of
dead animals, bears, foxes, small rodents
and birds over a small area in the mouth
of the Zhelty (Yellow) Stream. They had
most probably died after inhalation of the
mentioned gases that had accumulated in
the air near the ground surface. This place
isnow known as the Valley of Death. Lots
of valuable data on the geyser state were
obtained by V.N. Nechaev (Institute of
Volcanology) and V.N. Nikolaenko
(Kronotsky Preserve). G.S. Shteinberg
and his group carried out some modeling
of the geyser process, G.A. Zavarzin and
G.A. Karpov determined the role of mi-
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N.E. lanenkoit, A.M. HeuaeBa u npyrux. B
ATOT K€ PSAJl BXOJAUT HAYUHO-IOMYJISIPHBII
duapm KaMuaTckoit cTyauu TeaeBUIEeHUS
“Tam, Te 3umyeT BecHa”, cHATHIN B 1979T. AB-
tops! purbMa C. Bepuenko, B./. Banyen-

ko, I. Henmnosuu, B.M. Illumkos
3areuatryesu B HeMm u T.U. YcTuHOBY, Ipres-
xkasiyio B Jlosuay Tefizepos (doto 6).

Ha Bcex aTamax n3yueHus reii3epos He-
OI[EHUMBIM BKJIA/[IOM, KOHEYHO, OBLTAa TPYTHAST
noBceiHeBHast pabota coTpyaHukoB Kponor-
KOTO 3aIT0OBEJIHUKA 1, TIPEsK/e BCETO 110 0Xpa-
He 3TOTO yAWMBUTEIbHOTO Kpast. B 1972 1. B
[onune TeiizepoB KpoHotkuii 3anoBeTHUK 1
NaCcTUTYT By IKAHOJIOTUY OPTaHU30BAJIN Pa-
60Ty CTaI[MOHapa, OJHOI U3 3aj1a4 KOTOPOTO
ObLIN CUCTEMaTHYeCKIe HabJIIOICHUST 3a pe-
JKUMOM TeiizepoB. O HEKOTOPBIX pe3yJIbTaTax

croorganisms in hydro-
thermal mineral forma-
tion.

In popularization
of the Valley of Geysers
the big role belongs to
journalists, regional spe-
cialists, pictorialists V.T.
Davydov was the first
artist to render the
unique views of the
Geysernaya River in
1950. His sketches were
published in the Journal
“Pioneer” and got onto
the cover of the
Ustonova’s book. M.Ya.
Zhilin made several in-
teresting reports and
esseys about the Valley of
Geysers, about T.I.
Ustinova and A.P.
Krupenin. It is lot of use-
ful information on geysers is presented in
work of remarkable regional specialist by
V.I. Semenov. Visual patterns of the Val-
ley of Geysers are associated with origi-
nal photos by V.E. Gippenreiter, Yu.Ya.
Muravin, I.V. Vainshtein, V.N. Plotsky,
N.P. Smelov, I.E. Daletskaya, A.M.
Nechaev and others. Here we should also
mention a film by the Kamchatka televi-
sion studio titled “Where the Spring
Spends the Winter” shot in 1979. The au-
thors of the film S. Verchenko, V.I.
Ivanchenko, H. Nelipovich and V.M.
Shishkov rendered some pictures of T.I.
Ustinova who visited the Valley of Gey-
sers (Photo 6).

Over all the history of the geyser
study, a great contribution was the work

6. T.H. Yemunoea cpedu zpynnot uccaedosamenei Joaunwvt Ieiizepos 70-x 20006.
Cnpasa naneeo: B.M. Cyepoéos, B.H Benoycos, H.I'. Cyzpobosa, T.H. Yemunosa,

B.JI. Jleonos.

T.1. Ustinova with a group of explorers of the Valley of Geysers of the 70-th.
From the right to the left: V.M. Sugrobov, V.I. Belousov, N.G. Sugrobova,

T.I. Ustinova, V.L.Leonov.




9THUX CITeITUAJbHBIX UCCJIeIOBAHUN TOBOPH-
Joch BeItie. EcTecTBEHHO, UTO, KaK U HA IPY-
TUX y4YacTKaX 3allOBeIHNKa, OCHOBHBIE
YCHJIVSI HAITPABJISLINCH Ha M3y4YeHue coo0Iie-
CTBa PACTEHUH, JKUBOTHBIX U TITUII, B JAHHOM
caydae GOPMUPYIONTUXCS B CIEITU(UIECKUX
YCJIOBUSIX COBPEMEHHON TUAPOTEPMATBHOM
nearenbHoctu. C aToii 1eibio B Jlonnne leii-
3€POB YCIIENTHO TIPOBOAT CBOU HCCJIENOBA-
HUS clheluaaucTel 3amoBeannka A.T.
Haywmenxo, E.T. JIobkos, B.A. Hukomnaenxo,
A.Il. HuxkanopoB u MHOTHE npyTue. [[upek-
I 3aTI0BETHUKA TIPUIILIOCH PEIIaTh HEJIeT-
KyI0 1mpobJyieMy MOCEHeHusT TyPUCTaMu
Honunsl [eiizepoB, aBsoOIIeCs COCTaBHON
JaCThIO 3aMOBEHON TeppuTtopun. YacTuuHo
Borpoc 611 chaT, Koraa AO “Corskoit” opra-
HU30BaJI0 BEPTOJIETHBIE 9KCKYPCUU, perya-
MEHTUPYIOINE YUCIO OJHOBPEMEHHO
HaXOMSIIUXCS 37iech TypucToB. [lepenBuke-
Hue TypuctoB B [losune [elizepoB orpanuyn-
BaeTcs MeIeXOHBIMA TPOTIaMU U3 TOMIAThIX
HactuioB. [locienHee XoTs U N3MeHsIeT He-
CKOJTbKO XapaKTepHbIH /711 J{oJmHbI BU 11~
KOW TNPUPOJABI, TMO3BOJSIET COXPAHUTD,
HeCMOTPS Ha HECKOHYAEMBIN TOTOK TYPUCTOB,
JaHaadT, PACTUTETbHBIN 1 KUBOTHBIA MUP
¥ TJIaBHOE - TeN3EPDI.

of the members of the Kronotsky Pre-
serve, which first of all consisted in the
preservation and protection of this unique
area. In 1972, the Kronotsky Preserve and
the Institute of Volcanology organized the
work of a permanent field-base; one of its
tasks was to observe the geyser regimes.
Naturally, major efforts were aimed at the
study of plants’, birds’ and animals’ com-
munities, which develop under specific
conditions of recent hydrothermal activ-
ity. To achieve this aim, specialists of the
Preserve A.T. Naumenko, E.G. Lobkoy,
V.A. Nikolaenko, A.P. Nikanorov and
many others successfully carry out their
researches. Administration of the Pre-
serve faced the problem of tourists’ visits
of the Valley of Geysers, which is a part of
the reserved territory. This problem was
partially solved when the joint-stock com-
pany “Sogjoy” organized helicopter excur-
sions limiting the number of tourists.
Tourists’ travels over the Valley of Gey-
sers is also limited by plank-layered foot-
paths that help to preserve the landscape,
plants and animals, and geysers, though
change a little the usual wild view of the
Valley.
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KPATKUI g)I/IBI/IKO-I‘EOI‘PA(DI/I‘IECKI/Iﬁ
OUYEPK PAMOHA U OBIIAY
XAPAKTEPUCTUKA ITIOBEPXHOCTHBIX

TEPMOIIPOSBJIEHU

BRIEF PHYSICAL-GEOGRAPHICAL
SKETCH OF THE REGION AND GENERAL
CHARACTERISTICS OF SURFACE
THERMAL MANIFESTATIONS

[lonmuna leiizepoB pacmososkena B 180
KM ceBepo-BocTouHee T. [leTpomaBioBcka-
KamuaTckoro cpeiyt By IKaHOB, TPOTSTUBATO-
MUXCId IIEHOYKOM BAOJDb BOCTOYHOTO
nobepekbst KaMyaTcKoro mosryocTposa B rpe-
JleslaX TaK Ha3biBaeMoro BocTouHOTro ByJiKa-
HUYECKOTo Tosica . B coBpeMeHHOM pesbede
STOT PailoOH TPEJCTABISAET COOON BBHICOKOE
IJIOCKOTOPbhE, HAJl KOTOPBIM TIOHUMAIOTCS Ha
Pa3HYIO BBICOTY pa3MyHble 1o (hopMe 1 BO3-
pacTy ByJKaHUYECKUEe COOPYKEHUs, B TOM
qucJie geficTBylolue Byakanbl bombimoii Ce-
MaunK, Kuxnuaerd u ¥Y3o0H (puc. 1). Xapak-
TEePHBIM 3JIEMEHTOM pesibeda ABASIOTCS
TaK)Ke BYJIKAHOTEKTOHUYECKUE JIETIPECCUU U
Kambaepsl. [lmockoropbe, 4acTo nMeHyeMoe
BYJIKQHUYECKUM JI0JIOM WJIU JIasKe TIJIATO, TIPO-
TATUBAETCS 3/1eCh BI0JIb Oepera KpoHoIkoro
3aJMBa TIPUMEPHO B JIECATUKUIOMETPOBOM
yIaJIEHUH OT HETO U CJAYKUT Kak Obl Mbeiec-
TAJIOM JI71T BO3BBITIIAIOIIUXCS BYJIKAHUIECKUX
noctpoek (dorto 7). VIMeHHO OHM TTPUAAIOT
9TOI TEPPUTOPHUH BUJL TUITUYHOU TOPHOIT 06-
JIACTH.

[TnaTo uMeeT abCONOTHBIE OTMETKH
600-900 M, a oTIebHBIE BEPIIMHEI (BCE BYJI-
KaHUYECKOTO TIPOUCXOK/ICHUS ) TIOHAThI HAJ|
€T0 TIOBEPXHOCTHIO HA HECKOJIBKO COT METPOB.
Hampuwmep, Byskan bypisaiuii umeet oT™MeT-
Ky 1160 M, Henrpamrpusrii Cemsauuk- 1300 M,

The Valley of Geysersis located 180
km north-east of Petropavlovsk-
Kamchatsky, among the volcanoes that
stretch chain-like along the eastern coast
of the Kamchatka Peninsular within the
so-called Eastern Volcanic Belt . In the
modern relief, this region presents a high
plateau, with different in form and age vol-
canic construction towering above it.
Among those are active volcanoes
Kikhpinych and Uzon (Fig. 1).
Volcanogenic depressions and calderas are
also typical for the local relief. The pla-
teau extends along the shore of the
Kronotsky Gulf, about 10 km off it, and
serves as a foot for the volcanic construc-
tion above, which fashion this territory as
a typical mountain area Photo 7).

The absolute marks of the plateau
are 600-900m, while some tops (all of vol-
canic origin) rise above its surface for a
few hundred meters. For example, the
Burlyashchii volcano has the mark of
1160m, Central Semyachik — 1300m,
Bolshoi Semyachik (Zubchatka) —
1720m, Kikhpinych — 1552m, Uzon —
1610m, and a little bit isolated volcano
Townshits reaches the height of 2353m.
On the whole, this region is characterized
by the accumulative volcanic type of re-




boapmoit Cems-
yuk (3yb6uaTka)-
1720 M, Kuxnumabsy
-1552 M, Yson -
1610 M u HECKOIB-
KO  yJaJleHHBIU
ByJakaH TayHmiui
JIOCTUTAET BBICOTHI
2353 M. B nesnom
3TOT PailoH Xapak-
Tepu3yeTcsl aKKy-
MYJISITHUBHBIM
BYJKAHUYECKUM
TunoM peabeda,
dopMHUpoOBaHME KO-
TOPOTO CBSI3aHO B
OCHOBHOM C HaKOTI-
JIeHuEeM BYJKAHO-
reHHbIX oTjoxeHuit. Hanbosee npesHue
HUKHe-cpejiHe-T1IeiicTolieHoBbIe 3hdy3UB-
HO-TTUPOKJIACTUYECKHE TOJIIINA BCKPBITHI, B OC-
HOBHOM, B OOpTax JEMPecCUuil W Kajabaep, a
MOJIO/Ible, BEPXHETIEHCTOIIEHOBBIE U TOJIOTIE-
HOBBI€, CJIaraloT OOIIUPHBIE TLTATO, & TAKKe
CTPaTOBYJIKAHBI, MJTAKOBbIE KOHYCBI, 9KCTPY-
3UBHbIE KYIIOJIbI.

ITH Teosornyeckrue 06pasoBaHUs CO-
CTaBJISIIOT BEPXHIOIO YaCTh MOIIHOTO KOMII-
JIeKCa OTJIOKEHUH, 3aTTOTHSIOIIUX OOIIMPHBII
nporub (rpabeH-CUHKIMHAID) BOCTOUHOM
KamuaTku, KOTOpBIT TPOTATUBAETCS COPOKA-
KUJIOMETPOBOU MOJTOCON OT ABAaYMHCKON
TPYIIIBI BYJKAHOB Ha fore /10 [aMYeHCKOTO
psiia ByJIKaHOB Ha ceBepe. Hanbosee sipkum
3JIEMEHTOM CTPOEHUS PACCMATPUBAEMOTO
paiioHa SIBJISIOTCS KPYITHBIE KOJTbIIEBBIE BYJI-
KaHOTEKTOHWYECKUE JIETTPECCUH, 1, B YACTHO-
ctu, Y3oHcko-leiizeprasa u CeMsumHcKas
(puc. 1). Ix popMupoBanue SBJSIETCS TJIaB-
HBIM CTE€P;KHEM re0JIOTMUeCKON UCTOPUU TO-
TO Kpast ¥ BO3HUKHOBEHWS €r0 OCHOBHBIX
Te0JIOTUIECKIX CTPYKTYP.

lief whose formation is associated with the
accumulation of volcanogenic deposits.
The oldest Lower-Middle-Pleistocene ef-
fusive masses are outcropped mainly at the
sides of depressions and calderas, while
younger, Upper Pleistocene and Holocene
ones compose an extensive plateau, as well
as composite volcanoes, cinder cones and
extrusive domes.

These geological formations consti-
tute the upper part of a thick deposit com-
plex that occupies an extensive trough
(graben-syncline) of eastern Kamchatka
stretching in a forty kilometers long chain
from the Avachinskaya volcanic group to
the Gamchenskii volcanic range in the
North. The most vivid element of the re-
gion is a number of large ring-like volca-
nic-tectonic depressions, and, in
particular, Uzon-Geyser and
Semyachinskaya ones (Fig. 1). Their for-
mation is the basic stem of the history of
this territory as well as of the origin of its
major geological structures.

7. Byaxanuveckoe niamo - nbedecman 6YyaKaHueckux coopyicenuii. B uenmpe maccue
Kuxnunwviu-)Kéamas, cneea na 3aonem naane syaxan Kponouxuii.

Volcanic plateau — pedestal for volcanic construction. In the center — massif

Kikhpinych-Zheltaya, to the right in the background — the Kronotsky volcano.

© B.M. Cyepo6oe V.M. Sugrobov
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Puc. 1. Opozudpozpadpuueckasn cxema u 0CHOGHBLIE MEPMONPOABTIEHUS
Cemanuncrozo zeomepmanvHozo patona.

[kasa BeicoT Hax ypoBHeM Mopst: 1 - 0-100 m; 2 - 100-500 wm; 3 - 500-1000 w; 4 -
1000-1500 M; 5 - Boimie 1500 Mm;

6 - 0OPBIBLL;

7 - apo3noHHbIe ycTybl CeMIUMHCKON KaJbjiepbl 1 Y30H-lelizepHoil nenpeccuy;

8 - coBpemennbie TepmornposiBienust: 1 - Huxne-CeMsiunHCKME TOPSTYNE U TETLITBIE
UCcTOUHUKH, 2 - CpenHe-CeMIYMHCKHE TOPSYME NCTOYHUKH, 3 - TApOra3oBbie CTPYU U
TepMaJsibHbIe 1Mo ByaKaHa [lenTpanbubiit CeMsUUK, 4 - Mapora3oBbie CTPYU TEPMAJILHOTO
0JIsI ByJIKaHa DypJisiuii, 5 - TepMasibHbIe TOJIs, TOPSiYNe HCTOYHIKHN, TapOTa30BbIe CTPYH,
TepPMaJIbHbBIE 03€Pa U KOTJIbI KaJIb/iepbl Y30H, 6 — /loJinHa Teii3epoB, 7 - Mapora3oBbie CTPyU
un ucTOuHUKU Bepxue-IeiizepHoro TepMaibHOTO 1M0JIs, 8-10 - TepMaTbHbIE O,
MaporasoBbie CTPYHU ¥ (hyMapoJibl ByJKaHUYecKoro MmaccuBa Kuxmunbra-Kesrast;

9 — relizepsr;

10 - GosibIIIME YYACTKI HAIPETOM MOUBHI ¢ TeMiiepaTypoii 6ostee 20°C Ha riy6ure 0,5-1 M;

11 — 1o:xHast rpanuiia KpoHOIIKOTO TOCYIapCTBEHHOTO 3aIMOBEHIKA (Ha BpE3Ke
BBIJIEJIEH KPACHBIM ITBETOM );

12 — cxema cTapoii nemniexoiHOU Tporrbl. [IpsMOyronpHUK Ha KapTe - TpaHuIa
0030pHoii kapThl Josunbl Teiizepos (cM. puc. 2).

Fig. 1. Oro-hydrographical scheme and major thermal manifestations of the
Semiachinskii geothermal region

Scale of altitude above sea level: 1 - 0-100 m; 2 - 100-500 m; 3 - 500-1000 m; 4 - 1000-
1500 m; 5 - above 1500 m;

6 - precipices;

7 - erosion ledges of the Semyachinskaya caldera and Uzon-Geyser depression;

8 - modern thermal manifestations: 1. Nizhne-Semiachinskiye hot and warm springs, 2.
Sredne-semiachinskiye hot springs, 3. Steam-gas jets and thermal fields of the Central
Semyachik volcano, 4. Steam-gas jets of the Burlyashchii volcano thermal fields, 5. Thermal
fields, hot springs, steam-gas jets, thermal lakes and pools of the Uzon caldera, 7 - Valley of
Geysers, 8-10 - Thermal fields, steam-gas jets and fumaroles of the Kikhpinych-Zheltaya
volcanoc massif;

9 - geysers;

10 - vast areas of heated ground with temperature above 20°C at depth of 0.5-1 m;

11 - southern border of the Kronotsky State Preserve (marked red in the inset);

12 - the circuit of old foot track. Rectangle in the map — margin of the general map of
the Valley of Geysers (see Fig. 2).

HermocpecTBEHHO TIPEIeCTBYIONTIe Immediately preceding the forma-
(hOpPMIPOBaHMIO BYJIKAHOTEKTOHMYECKHX Jiel-  tion of volcanic-tectonic depressions,
peccuil IIOpoIbl TAK HA3bIBAEMOTOo “nokanbaep- rocks of the so-called “pre-caldera com-
HOTO KOMILIeKca”, apiagioTcs  plex” are mostly volcanogenic formations
MPENMYyIIeCTBEHHO BYIKaHOTeHHBIMI 06pa3o-  associated with the eruptions of ancient
BaHMUSIMU, CBA3aHHBIMU C U3Bep:keHusMHU volcanoes, including large shield basaltic
JIPEBHUX BYJIKAHOB, B TOM umcJie 6ospimx - ones. Over the most part of the area they
TOBBIX Ga3a/lbTOBLIX ByakaHoB. Ha Gosbmiein  are overlaid by younger deposits and can
Y4acTH palloHa OHU TIEPEKPBITHI MOJIOABIMU OT-  Now be observed in the steeps of large
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JIO)KEHUSIMU ¥ ceifyac BUIHBI B 0OPbIBax JI0-
JIUH KPYITHBIX PEK, HAIIPUMED B CPEIHEM TeUe-
nuu p. Crapeiii Cemsunk (xpeber Bopr), Ha
pexke Illymuoit Hibke Bragerus leitsepHoil u
Ha CEeBEPHBIX BHENTHUX CKJIOHAX KaJb/epPbl
Y30H.

Ocobast cTpaHuIla Te0JIOTHYECKOI Hc-
TOPUM CBSI3aHa C KaJbaepoobpaszoBaHueM. B
XOJI€ €T0 MTPOUCXO/IUIN MOIITHBIE AKCTIITO3UB-
Hble U3BEPKeHUst, 1 (hOPMUPOBAHUE OOIINP-
HBIX TOJIel MUPOKIJIACTUIECKUX OTIOKEHUT C
peobJIajaHieM Tak Ha3bIBaeMbIX HTHUMOPH-
ToB. OHM 3aHAN 3HAYUTEJBHYIO YacTh Tep-
PUTOPUH, BKJIOYast oOepeskbe OKeaHa coast
of ocean, 1, 3a110JIHUB HEPOBHOCTH peJibeda,
CO3/IaJIH IJTaTO0OpasHble paBHUHBL OHOBpE-
MEHHO € BBIOPOCOM Ha MOBEPXHOCTH OTPOM-
HOTO KOJINYECTBA ITUPOKIACTUYECKOTO MaTe-
puasa, TpUBEAIIETO K OMYCTOIIEHNT0 MarMa-
TUYECKUX KaMep, IIPOU3OIILIO TIPOCETAHUE TI0-
BEPXHOCTH MO KOJIBI[EBBIM pasioMam. Tax
BO3HUKJIU KaJTbAePbl Y30HCKad, [elizepHas u
3aTeM Y30HCKO-IelizepHas nernpeccus B lie-

river valleys, for example, in the middle
current of the Staryi Semyachik River
(the Bort Ridge), at the Shumnaya River
and at the northern outer steeps of the
Uzon Caldera.

A special page of geological history
if connected with the formation of
calderas, during which large explosive
eruptions took place as well as formation
of vast fields of pyroclastic deposits, the
so-called ignimbrites prevailing. They
had occupied a considerable part of the
territory, including the oceanfront, and
formed plateau-like plains having filled
irregularities of the relief. Surface sub-
sidence on ring faults occurred simulta-
neous to the eruption of great volumes
of pyroclastic material onto the surface,
which led to hollowing out magmatic
chambers. In that way, Uzon and Geyser
Calderas were formed, as well as the
whole Uzon-Geyser depression after-
wards. It happened about 80-40 thou-

8. Ipynna eyaxanoe Bonvwozo Cemauuxa. Buo c 10z0-3anada.

Group of the Bolshoi Semyachik volcanoes. View from the southwest.
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© B.M. Cyzpoboe V.M. Sugrobov



JIOM. DTO CJIyYNIIOCH TTPH-
6amsurebHo 80-40 ThIC.
JIeT Ha3aJ] B BEPXHeTLIeH-
CTOIEHOBOE BpeMs.
CdopmupoBaHHbIe aell-
Peccuy 1 KaJb/iepbl B TIOC-
JIeTYIOIIHI 3Tl Te0JIOTH-
YeCKOU MCTOPUU 3aT0J-
HUJINCH BOZIOEMAMU H CO-
OTBETCTBEHHO 03€PHBIMU
ocankamu. B pesysbrate
BYJIKAHUYECKOM TesITeb-
HOCTH, MMPOXOJUBIIEH B
3TO XKe BpeMs B paiioHe
BYJTKAHOTEKTOHUYECKUX
nenpeccuii, BO3HUKIU
pa3HOOOpa3HbIE TI0 COCTa-
BY U ¢opMe ByJIKaHUYEC-
Kue mocTpoiku. B ¥Y3o0H-
cko-leiizeproit mempec-
CHM 9TO OBLIH TIPEUMYIIe-
CTBEHHO 9KCTPY3UBHbBIE
KYTIOJIBI KHCJIOTO COCTABa,
B nipezesnax Boabire-Ce-
MSUMHCKON CTPYKTYPBI
(opmupoBasncs u crpa-
TOBYJIKAHBI U 9KCTPY3UB-

9. Byaxan Boavwoii Cemanux (3ybuamxa).
B yenmpe neonux Kponomxuna.

Bolshoi Semyachik volcano (Zubtchatka).
In the center — the Kropotkin glacier.

HbIe KYITOJIbl. 3a IpaHuIa-
MU Jernpeccuii o6pasoBa-
JINCh KPYIHBIE CTPATOBYJKAaHBI TayHIINUII,
Kuxmunsrd v ceprst HEBBICOKUX NJIAKOBBIX U
JIaBOBBIX KOHYCOB. Bpemsa dbopmupoBanus
“IMTOCTKATIBAEPHOTO KOMILJIEKCA” OXBaThIBAET
BTOPYIO IOJIOBUHY BEPXHETO ILJIEHCTOIEeHA-
TOJIOTIEHA, TO €CTh TTocyeHue mpuMepHO 40
TBIC. JIET TEOJIOTUYECKOIN UCTOPUH.
OTMUInTETLHON YePTOH ATOTO BpeMe-
HU ObLIO TIpeobiafiaHie BBIHOCA U HAKOTLIe-
HUS Ha TOBEPXHOCTU BYJIKAHUYECKOTO
Marepuaa, 9To HaILJIO CBOE OTPaKeHUE B CO-
BpeMeHHOM pesibede. OCOOeHHO ITO SIPKO
TIPOSIBUJIOCH B paiioHe coBpeMeHHOro boub-
moro CeMs4MKa, T/1€e TIEM30BbIe U HTHUMOPH-
TOBBIE TOJII[M BMECTE C BO3HUKIIUMU
ByJIKaHaMU: 3amagubM 1 BocTtounsim bapa-
HbuM, [Tonkosa, ITpobiemarnuynbiM, 3yOuat-
KO, 9KCTPY3UBHBIMU KYTIOJIAMY 1 JIABOBBIMH
MTOTOKAMU 3aTIOJHUIN Kalb/lepy U ee OKpPY-
JKeHune 1 ¢hopMUPOBAIN COOCTBEHHO MACCUB

sand years ago, in the Upper Pleistocene.
During the following stage of the geo-
logical history, depressions and calderas
were filled up with water-pools and, ac-
cordingly, with lacustrine sediments.
Volcanic activity continuing at that time
in the area of volcanic-tectonic depres-
sions resulted in the formation of volca-
nic construction different in shape and
composition. Within the Uzon-Geyser
depression, they were mostly extrusive
acidic domes, within the Bolshe-
Semyachinskaya structure, both compos-
ite volcanoes and extrusive domes were
formed. Off the depressions’ margins,
large composite volcanoes Townshits and
Kikhpinych were formed, as well as a
number of smaller cinder and lava cones.
Formation of the “post-caldera” complex
covers the second half of the Upper Pleis-
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Bonbiroro Cemstunka (oto 8). B Tom ciryuae,
KOT/la BHYTPU BYJIKAHOTEKTOHUYECKUX JIETI-
peccuii 1 KaJab/iep ByJIKaHN3M Pa3BUBAJICS He-
3HAYUTEJBHO B BH/IE HEOOJBIINX HAIUTOBBIX
1 PUOJUTOBBIX 9KCTPY3UH, UX KOJbI[EBaAs
CTPYKTypa 4eTKO MPOCIeKUBAETCS U cerdac.
[Ipumep ToMy - Kanbaepa Y3oH. Paspymiaio-
1ITMe TIPOIECCH] BOAHOMW U IEAHUKOBOM 9PO3UN
yeuauu (popMbl BYJTKAHUUYECKOTO peJibedha,
OCTaBHB CBOM CJIe/[bl Ha CKJIOHAX HarOoJIee BbI-
COKHX CTPATOBYJIKAHOB B BH/IE TITyOOKKX PhIT-
BUH, KapoB U OappaHKOCOB. B 1m0106HBIX M
JIOKOUHAX CYIIIECTBYIOT COBPEMEHHbIE JIe/[HHU-
K, HabJTIo[aeMble B HACTOsIIIee BPeMsT Ha BY.JI-
kanax 3y6uaTka 1 Kuxmuubiy (poto 9).
OuepTaHus BYJKaHUYECKUX TOP TOJ-
YEPKUBAIOT M JIOJIUHBI PEK, KOTOPbIE TITyOOKO
BPE3aHbI B IJIATOOOPa3HBIN (hyHIaMEHT HAro-
pbst Girarojiapsi CTpEMUTETHBHOMY TEUEHHIO,
MHOTOBOZHOCTHU (0COOEHHO B TIEPHOJL CHETO-
TasgHUS) U, KOHEYHO, M3-32 OTHOCUTEJIbHON
“MATKOCTH” MUPOKIACTUUECKUX TTOPO/I, CIa-
rafomux ¢yHaaMent. [IpoTs:keHHOCTD pek
HEeBeJIMKA U JIOCTUTAET TePBbIe JIECATKU KU-
JioMeTpoB. /IBe cambie GOJIbININE BOIHbBIE ap-
tepun Crapsiii Cemsiuuk u lllymuas nmeroT
IUIUHY cooTBeTcTBeHHO 47 n 40 kM. B cpen-
HeM TeueHUW IMUPUHA 3TUX pek pocturaet 20
M, Try6una 10 1,5 M. CKOpOCTh TeYeHUs 13-
MEHUUBA, B CpeJHEN YacTu paBHgeTcS 2-4 M/
¢, B HU30Bbe-0,5-1 M/c. Pekn, 3a HCKIIIOUEHN -
€M y4aCTKOB MPUOPEKHON paBHIHBI, H300¥1-
JIYIOT TIepeKaTaMy, CTPEMHIHAMY, MAJIBIMHU U
GOJIBIIMMU BOZOTIAIAMU ¥ OTPAHUYEHBI KPY-
TBIMU ¥ OOPBIBUCTBIMU Geperamu. J[OJMHBI
peK yriybJieHbl OTHOCUTEIBHO TOBEPXHOCTH
mraro Ha 400-600 M., mTupuHa TOJUH U3Me-
Hsercs oT 1 70 3 KM, MecTaMu JIOJIUHBI TIPH-
obpeTaroT BUjl KAHbOHOOOPA3HBIX YIIEJIHIA.
Bynkannueckue coopyskeHUs UCITOJI-
HSIOT POJIb CBOCOOPA3HOI ITPErpajibl HA Iy TH
CTOKa BOJIBI U PEKM KakK ObI 0OTEKAIOT KPYTI-
HbIE 3JIEMEHTH BYJKAHOTEKTOHUYECKIX
crpykryp. Hampumep, pexku Crapoiii Cems-
yuk u lymuas. [lepBas, HaunHasCh B IIeHT-
pasibHOI yacT MaccuBa bosbmioit CeMsunk,
TeJeT HA CEBEPO-3ara/l, 3aTeM, TOBOPAYNBas
Ha 3ama/ U 10ro-BOCTOK U, OTHbast BYJIKaHM-
YyecKre TTOCTPOMKH, TPOKJIABIBAET PYCJIO TI0

tocene-Holocene, that is, about the last 40
thousand years of the geological history.

The specialty of that period was
carrying out of volcanic material and its
accumulation on the surface, which had
its effect on the modern relief. It is the
most prominent in the area of modern
Bolshoi Semyachik, where pumice and ig-
nimbrite masses together with the origi-
nated volcanoes (Zapadny and Vostochny
Baranii, Popkova, Problematichny,
Zubchatka), extrusive domes and lava
flows occupied the caldera and its sur-
roundings and formed the massif of
Bolshoi Semyachik proper (Photo 8). In
sites, where volcanism evolved insignifi-
cantly in the form of small dacitic and
rhyolite extrusions, their ring structure
can be traced even nowadays. The ex-
ample to that - Uzon Caldera. Destruc-
tive processes of water and glacier erosion
strengthened the volcanic relief forms,
having left deep grooves on the slopes of
the highest composite volcanoes. Modern
glaciers formed in such troughs can now
be observed at the volcanoes Zubchatka
and Kikhpinych Photo 9).

The shapes of volcanic mountains
are also accentuated by the valleys of the
rivers deeply engraved into the plateau-
like basement of the upland due to their
swift current, high water-level (especially
in the period of snowmelt) and, naturally,
due to the relative “softness” of pyroclas-
tic rocks composing the basement. Rivers
are not too long, reaching just the first
dozens kilometers in length. Two greatest
water-ways are Stary Semyachik (47 km)
and Shumnaya River (40 km). in the mid-
flow, these rivers reach 20m in width and
up to 1.5m in depth. The current speed is
variable, being 2-4 m/s in the mid-flow
and 0.5-1 m/s in the lower course. The riv-
ers having steep and abrupt banks abound
in rifts, chutes, small and large waterfalls.
River valleys are 400-600 m deepened
relative to the plateau surface, being 1 to
3 km broad, places of a valley get a kind
canyon-like gorges.




KOJIBIIEBOMY Pa3JjioMy,
OTPAaHUUYUBAOIIEMY
kanbaepy bombmioit Ce-
MSIYUK C I0TO-3amaja.
Peka Illymnuasa B Bepxo-
Bbe IJIABHO TEYET 110 BbI-
POBHEHHOMY JIHUIILY
KaJpAepbl Y30H, 3aTeM
repesl y9aCcTKOM ITPOPHI-
Ba JIpeBHETO 03epa uepe3
I0r0-BOCTOYHBIA GOPT
Y3oucko-TeitzepHoit
NeTTPecCuy, CPhIBAETCS
BOJIOTIAIOM BBICOTOI TT0-
gyt 100 M (doto 10) u
yepes y3Koe yIenbe He-
ceT cBou BoAaBI B Kpo-
HOITKU1 3a7uB. Biusaue
BYJIKAaHUUYECKOW W TH]-
pOTEPMATBHON AESATED-
HOCTH BBIPAXKAETCS €Ile
U B TOM, YTO MHOTHE PY-
YbU W OT/I€JbHbIE YUYACTKYU PEK MOJMUTHIBA-
siCb  TE€PMaJIbHBIMU BOJaMM, HMEIOT
TTOBBITIIEHHYIO TEMIIEPATY PY, CIIETUPUIECKITI
XUMHUYECKUIT COCTAB U MYTHOCTb BOJIbI 32 CUET
YBEJIMYEHHOTO CO/IepKaHus B3BECETH, B UaCT-
HOCTH CEPHBIX, TIOTAAIONTNX B BOJOTOKHU IIPU
pa3MbIBe M3MEHEHHBIX TJTUHUCTBIX MOPO/I.
Ito pyubu: Knatou lopauuit, bapmoTuna,
Kentorit (BepxoBbe leiizepnoii), Kucsrii,
peka letizepHas u gpyrue.

HecmoTps Ha 1ocTaTovHO TYCTYIO THI-
porpacduyecKyIo CETh, B JIETHEE BPEMSI HA T10-
BEPXHOCTH BYJKAHWUYECKOTO J0Ja PEAKO
MO’KHO BCTPETUTD PYYbU U BOJOEMBI, TAK KaK
TaJble BOJBI W JIOK/EBBIE OCAIKW TTOTJIOTIA-
I0TCSI XOPOIIIO TPOHUIIAEMBIMU PBIXJIBIMU OT-
JIOXKEHUSIMHA, 1 MHOTOYHUCJIEHHBIE TIO BECHE
BOJIOTOKU TIPEBpANIaiOTCs B “cyxue’ peku
Kpymnbre o3epa, ecain nckarountsb aumaH Ce-
MSIUUK, UMEIOT BYJIKAHOTEHHYIO TPUpoy. Xo-
JoiHOE Herrybokoe o3epo IlenTpanbHoe B
KaJbJiepe Y30H yHACJIe0BaI0 ObIBIIHIT 3/1eCh
o6 PHBII BOZI0EM, a 03epo JlabHee BOSHUK-
JIO Ha MeCTe Maapa, BOPOHKU OJHOAKTHOIO
B3PBIBHOTO U3BepkeHust. Ero rirybuna 1octu-
raer 25 M. BoJjiee Meskue Ge3bIMSIHHbBIE O3epa
MIPEICTABIISTIOT COOOM, KaK IpaBuJio, 6eccTod-

10. Huzoeve cmomemposozo 6odonada
na pexe Illymnasn evime causanus c
Teiizepnoi.

Lower part of the hundred-meter
waterfall on the Shumnaya river,
higher than the confluence

point with Geysernaya

Volcanic construction serve a sort
of an obstacle on the way of water flow,
and rivers seem to skirt large elements of
volcanic-tectonic structures. Example,
the rivers Stary Semyachik and
Shumnaya. The first, beginning in the cen-
tral part of a massif Bolshoi Semyachik,
flows on northwest, then, turning on the
West and a southeast and, bending around
volcanic constructions, lays a channel on
the ring fault limiting Bolshoi Semyachik
caldera with southwest. The Shumnaya
river in smoothly flows on the leveled bot-
tom Uzon Caldera, then through south-
east board of Uzon-Geyser depression is
broken by a falls in height almost 100 m
(Photo 10) and through narrow gorge car-
ries the waters in Kronotsky Bay.
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Hble BIIAINHBI, 3aII0JTHEHHBIE TAIBIMU BOJA-
MU M 0CaJKaMu, OOJIBITMHCTBO U3 KOTOPHIX
MIePECHIXAIOT K KOHITY JIETA.

Pacripenesnenue pacTUTEILHOTO TIOKPO-
Ba 3aMETHO YBSA3bIBAETCS C BBICOTOM MECTHO-
ctu. IIpubpekHble PaBHUHBI 3aHUMAIOT
pa3HOTpaBHBIE JIYTa, B IOJTMHAX PEK ITOHMEH-
HBbIE Jieca MPeICTaBIEHbI OJIbXOH, 3aPOCISIMU
0JIbXOBOTO ¥ KE€ZIPOBOTO CTIAHWKA 1 BHICOKO-
TPaBbsi, CPE/IF KOTOPOTO MPEODTAIAIOT TITeJI0-
MalHuK, BeWHUK, xBomu. CKJIOHBI
BYJIKAHUYECKOTO HATOPbS 10 BBICOTHI TIPU-
6msuTenbHO 600 M TOKPBITBH GEPE30BBIM JIe-
COM MPENMYIIIECTBEHHO KaMEHHO-0epe30BbIM
(6Gepesa IpMaHa) ¢ y4acTKaMK KeIPOBOrO 1
0JIXOBOTO CTJIAaHUKA, 3AHUMATOIIEr0 OOBIYHO

BEpPXHIE YaCTU CKJIOHOB JIOJIMH PYYbEB U PEK
(doto 11,12). Beltrte y MOgHOKMUS By TKAHOB
TTPOCJIEKUBAETCS TIOSIC KYCTADHUKOBBIX 3a-
pocJielt CTJIaHWKa C OT/AEJbHBIMU TTOJSTHAMHI
JIYTOB ¥ TOPHBIX TyH/p. Bomopasnenbubie

In the result of volcanic and hydro-
thermal activity, many streams and some
rivers fed by thermal waters have in-
creased temperatures, specific chemical
composition and turbidity due to the in-
creased content of dredges, sulfur in par-
ticular, that ingress into water flows
during the erosion of altered clay rocks.
This can be observed at creeks Klyuch
Goryachii, Barmotina, Zheltyi, Kislyi, at
the Geysrenaya River and others.

Though the hydrographical net is
quite thick, one can very seldom see
streams and pools over the volcanic dale
in the summertime, because snowmelt wa-
ters and rainfalls are absorbed by perme-
able porous deposits. Because of
numerous water-currents on spring turn
to the “dry” rivers. Large lakes are of the
volcanogenic origin except the firth
Semyachik. Cold shallow lake

11. Kamennasn depeza (6epeza Ipmana) na nepedmnem niame u 01bx06bulll CMAAHUK

Ha CKJ0HAX 8YNKAHUUECKO020 njiamo.

Stone birch (Ehrman’s birch) in the foreground and alder elfin wood at the slopes

of the volcanic plateau. g

B.M. Cyepo6os V.M. Sugrobov
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12. Jlonuna pexu Pyueii Be3vimannovlii.

The valley of Bezymyanny creek

IPOCTPAHCTBA HATOPbSI 1 COOCTBEHHO BYJIKA-
HUYECKUE MTOCTPOIKY XapaKTepU3yIOTCs pas-
PEXEHHBIM PAaCTUTEJbHBIM TMOKPOBOM.
HawuboJiee yacTo BCTpeyaoTcst FOPHBIE TYHII-
PBI CO CTENIONUMHUCA HU3KOPOCJIBIMU 32POC-
JIIMU OaryJibHUKa, TONyOUKH CTJIaHUKOBOI
¢ opMBI U pa3BUTHEM MOXOBO-TUIIATHUKOBO-
TO TIOKPOBA, PEIKUX KYCTOB KE[POBOTO CTJIa-
Huka. CrenyeTr OTMETUTH, YTO HA ITOM
yuactke KpoHo1rkoro 3amoBe/iHuKa BcTpeya-
I0TCS pefIkrie BUIIBI PACTUTETBbHOTO MUpa, K
KOTODPBIM OTHOCSITCA THMXTa KaMyaTcKas (ee
POIIfa pacIioiokKeHa Ha TTIPaBOOEPeKbE YCThe-
Boii yactu p. CeMsiunK) U 0COOBIE PACTUTEIb-
HbIE TPYIITMPOBKU BOJU3H MOBEPXHOCTHBIX
TEPMOIIPOSIBJIEHUT.

Centralnoye in the
Uzon Caldera had in-
herited the former
water pool, while the
Dalnee Lake origi-
nated in a maar,
within a crater of a
single  explosive
eruption; its depth is
about 25m.

Distribution
of vegetation is no-
tably linked to the
altitude of the re-
gion. Littoral plains
are covered by mot-
ley-grass meadows,,
while in the river
valleys flood-plain
forests are presented
by alder-trees, cedar
elfin-woods and
high grass. Slopes of
volcanic highlands
up to 600m are covered by mostly
Ehrmann’s birches with some plots of
cedar and alder elfin-woods usually
jacketing upper slopes of river valleys
(Photo 11, 12). Higher up, at the vol-
cano foot, a zone of bushes and elfin-
woods with single meadows and moun-
tain tundra can be observed. Watersheds
of the highland and the volcanic con-
struction are characterized by thin veg-
etation. Most typical is mountain tun-
dra with trailers of wild rosemary, blue-
berries and moss-lichen herbage. It
should be noted that rare species of flora
occur at this area of the Kronotsky Pre-
serve, namely the grove of the
Kamchatka silver fir at the right bank
of the Semyachik River mouth, and pe-
culiar plant groups in the vicinity of sur-
face thermal manifestations.
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IIOBEPXHOCTHBIE TEPMOIIPOABJIEHU A
SURFACE THERMAL MANIFESTATIONS

Caoeobpasue nanzamadTa paiioHa BMe-
CTe C IeUCTBYIONINMU 1 MOJIOJBIMY By TKaHA-
MU 3aKJjioyaeTcs B CYIIECTBOBAHUU
MHOTOYHCJIEHHBIX U Pa3HOOOPasHbIX MOBEP-
XHOCTHBIX TEPMOTIPOsiBJIeHMi. Bee onu mpak-
THUYECKU NMPUYPOUYEHBI K TPEM OCHOBHBIM
yJacTKaM pa3BUTHS COBPEMEHHOH TUAPOTEP-
MaJIBHOU IeSITeTbHOCTU: K ByJTKAHUIECKOMY
MaccuBy Boubioit CeMsaunk, Kaabaepe Y30H
U ByJKaHy KuxmumHbr4. T MecTa cocpeno-
TOYEHUST HAOI0aeMON THIPOTEPMATbHON
AKTUBHOCTHU OTHOCSTCS K TPEM TUIPOTEP-
MaJbHBIM cucTeMaMm CeMsSYMHCKOH, Y30HC-
Koli u TeiisepHoii, KOTOpble OObEJUHEHDI B
CeMsUYMHCKUHT Te0TePMATBHBIN palioH.

Yro ke Takoe THAPOTEPMaJIbHAS CUC-
tema? B Hacrosinee BpeMsi aTUM TEPMUHOM
0003HAYAIOT yYaCTKK PACIPOCTPAHEHUST BbI-
COKOTEMIIepPATYPHBIX MOJI3EMHBIX BOJI, 3aKJIIO-
YeHHBIX B IMpeJejax olpeaeseHHbIX
reoJIOTUYECKUX CTPYKTYP W HarpeBaeMbIX
TEIJIOM HerJTyOOKO3aJIeraloliX MarMaTniec-
KUX ouaros. Temsosoii motox 3xech B 40-100
pas IpeBbIIIaeT TIyOUHHBINA CPEAHUN TEILI0-
BOIT MTOTOK, KOTOPBI XapaKTepeH JJist 00bIU-
HBIX ycJuaoBuii. Harperas mo BBICOKOI
temuepatypsl (10 200-350°C) Boga HaxXouT-
Cs1 IO/ COOTBETCTBYIONIUM TJIyOMHE UX 3ajie-
TaHUS THAPOCTATUYECKUM JIaBJIEHUEM U
MO3TOMY B GOJIBIIMHCTBE CJIy4YaeB MPeACTaB-
JleHa xunkoi dasoii. Takme cucTeMbl OTHO-
CSATCA K TUAPOTEPMAJbHBIM CUCTEMAM C
npeobyasanue Bojbl. B ruaporepmMasbHbIX
cucTeMax ¢ mpeobJalanueM Tmapa Bojia Haxo-
JIUTCS TIPEMMYIIEeCTBEHHO B TTapoBoii dase,
TaK KaK JIaBJIeHre HeZIOCTATOYHO BEJIMKO, UTO-
ObI TIPEIOTBPATUTD ITAPOOOPA30OBAHIE B BOJO-
HOCHBIX CJIOSX.

[IBIsKeHMe BOAIBI B CHCTEMax Ompe/ie-
JISIETCS C OJTHOUM CTOPOHBI TTIEPETaioM TUIPO-
CTAaTUYECKOTO /[aBJEHUS B 30HE BOIHOTO
nuTaHust (0OBIYHO IPUITOHITHIE YIACTKH Pe-
sbeda, B YaCTHOCTH TTOTHOKIE BYJIKAHUYEC-

Peculiarity of local landscape, to-
gether with active and young volcanoes,
consists in the existence of numerous and
various thermal manifestations. All of
them are in fact confined to three major
areas of the development of recent hydro-
thermal activity: volcanic massif of
Bolshoi Semyachik, Uzon Caldera and the
Kikhpinych volcano. These centers of the
observed hydrothermal activity refer to
three hydrothermal systems:
Semyachinskaya, Uzon and Geysernaya
ones, grouped into the Semachinskii hy-
drothermal region.

So, what is a hydrothermal sys-
tem? At present, this term defines areas
of distribution of high-temperature
ground waters within the limits of certain
geological structures, heated by shallow
magmatic chambers. Heat flow 40-100
times exceeds the average deep one typi-
cal for usual conditions. Water, heated up
to 200-350°C, is hydrostatically pressur-
ized according to its depth and in most
cases presents the liquid phase. Those are
hydrothermal systems of the hot-water
type. In vapor-dominated systems, vapor
phase of water usually occurs, because
pressure is not high enough to prevent
steam formation in aquifers.

Movement of water in systems is
defined on the one hand conditioned by
hydrothermal pressure drop in the wa-
ter-feeding zone (usually elevated areas
of the relief, especially the foot of volca-
nic construction) and in the so-called
discharge zone at the lowered areas. On
the other hand, movement of water is in-
fluenced by the difference between the
density of heated and cool water masses.
In hydrothermal systems of the first type,
the pressure level of ground waters tops
the relief marks, and the water therefore




KUX ITOCTPOEK ) U B 30HE TaK HA3bIBAEMOII pa3-
TPY3KH, ABJIIONIENCS, KaK TPaBUI0, MTOHU-
JKeHHBIMU y4yacTkaMu pesibeda. C ppyroii
CTOPOHBI - Pa3JUYNeM B IIOTHOCTU Harpe-
TOU ¥ MeHee HarpeToi MaccaMu BOJbL. B ruj-
pOTEepPMaJbHBIX CUCTEMAX TMEPBOTO THUIA
HaITOPHBIN YPOBEHD MOA3EMHBIX BOJ[ B TIOHU-
JKeHHBIX yJacTKaX pejbeda mpeBbIliaeT ero
OTMETKH U TTO3TOMY BOJIa TIO TPENITHAM B BEP-
XHel BOZIOHETTPOHUIIAeMOH KPOBJIe TOHUMA-
eTcsl Ha TTOBEPXHOCTHh U TIPOUCXOAUT, KaK
TOBOPSAT CHEINAIUCTBI, PA3TPy3Ka MOA3eM-
HBIX BOJI. BpicOKOTeMIIepaTypHBIE BOIBI B
30HE Pa3TPY3KH, B yCIOBUSIX TIOHIKEHUS JIaB-
JIEHUST MOTYT BCKUTIATh HA Pa3INIHBIX T1yOH-
HaX, 4YTO TMPUBOAUT K MOSIBIEHUIO HA
TTOBEPXHOCTHU HE TOJTBKO BOIHBIX TOPSTYNX UITH
KUTIAUX UCTOYHUKOB, HO U Tefi3€POB, Tapo-
BBIX CTPYH, IPS3€BBIX UM BOJAHBIX KUTISTIUX
KOTJIOB, HATPETOTO /10 PAa3JIUYHBbIX TeMIlepa-
Typ rpytTa. OT™MeueHHoe pasHooOpasue Tep-
MOTIPOSIBJIEHUIT CBOWCTBEHHO WMEHHO
crcTeMaM ¢ peobJIaiaHueM BOJIbI, TPUMEPOM
KOTOPBIX B HAIlleM ciydae sBisgeTcs leiizep-
Has TUAPOTepPMaJbHAs CUCTEMA.
PaccmoTpuM BuibI TEPMOTIPOSIBIIEHUT.
McroyHuKU BOHBIE - €CTECTBEHHBIN BBIXOJI
Ha ITOBEPXHOCTH MO3eMHBIX BojI. [lo Temie-
paType UCTOUYHUKH MOTYT OBITh XOJIOIHBIMH,
TEIJIBIMU, TOPSTIUMU WU KUTAMUMY (T1apo-
BOJISTHBIMU ), €CJIA TEMTIEPaTypa MOA3eMHBIX
BOJI y TIoBepxHOCTH nocturaet 6osee 100°C.
XapaKkTepHbIM TPU3HAKOM TIOCJIETHUX SBJIS -
eTCs Hapsy ¢ KUTIEHNEM BOJIbI MTHTEHCUBHOE
BbIlesIeHne mapa. Pasnosuonocms Kunsuux
UCMOYHUKOS - 2eli3epbl. VICTOUHUKU MOTYT
OBITH BOCXOJSIIUMU U HUCXOAANIMU. Boc-
XOJISAIINE UCTOYHUKH 0OPa30BaHbl BBIXOaMU
Ha MOBEPXHOCTb HATIOPHBIX, HAXOASATIUXCS
TIO/1 TaBJIEHUEM TTOA3€MHBIX BOJI, HUCXOISATINE
HUCTOYHUKH - ITO UCTeYeHUEe Oe3HAOPHBIX
rpyHTOBBIX BoJ. [To xapakTepy pexuma pac-
XO0/1a WK 1ebuTa UCTOYHUKH JIENSITCS Ha T10-
CTOSTHHBIE, TIePEMEeHHbIE WU Ty ICUPYIOITHE.
ITaposBsie cTpyH - ecTeCTBEHHBIE KOH-
IIEHTPUPOBAHHBIE BBIXO/BI TIapa Ha TTOBEPX-
HocTh. OOBIYHO HabawAAaOTCA  Ha
BO3BHITIIEHHBIX YYACTKAX pesbeda 1 9acTo co-
TTPOBOXKIAIOTCS BBIZIEIEHNEM Ta3a. B ciydae

ascends to the surface by the fissures of
the upper waterproof layer, and the dis-
charge of ground waters occurs. Condi-
tioned by decreasing pressure, hot
temperature waters in the discharge zone
may boil at different depths, which leads
to the surface outbreak of hot and boil-
ing water springs, as well as to the emer-
gence of geysers, steam jets, mud and
water boiling pots and heating of the
ground. Such a diversity of thermal
manifestations is typical only for such
hot-water systems as the Geysernaya hy-
drothermal system.

Let’s consider the types of thermal
manifestations.

Water springs — natural discharge
of ground waters onto the surface. Depend-
ing upon their temperature, springs can be
cold, warm, hot or boiling (water- steam),
if water near the surface reaches the tem-
perature above 100°C, for which intensive
steam emission is also typical. Geyser is a
sort of a boiling spring. Springs can be as-
cending and descending. Ascending
springs are formed by surface discharges of
pressure ground waters, while descending
ones are the outflows of non-pressurized
ground waters. By the nature of the dis-
charge regime, springs are distinguished as
permanent, altering or pulsating.

Steam jets — natural concentrated
surface steam-outs, typically observed at
elevated part of the relief and often accom-
panied by gas emissions. In case of inten-
sive gas emission, the jets are called
steam-gas. Within hydrothermal systems,
those are mostly discharges of saturated
vapor whose temperature equals the boil-
ing-point for the given altitude. Strong
steam-gas jets, especially ones with tem-
perature exceeding the boiling point
(overheated steam) are sometimes called
fumaroles, analogous to concentrated
steam and gas discharges from the fissures
within craters or at the active volcanoes’
slopes.

Mud pots — small surface micro-re-
lief craters filled with slurry presenting
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WHTEHCUBHOTO €T0 BhIjieJie-
HUS CTPYU UMEHYIOTCS Tia-
pora3oBbIMU. B
TUAPOTEPMATbHBIX CUCTE-
Max 3TO TPENMYIIEeCTBEHHO
BBIXOZBI ~ HACBIIIEHHOTO
mapa, TO ecTh €ro TeMIiepa-
Typa paBHa TOYKe KUITIEHUS
BOJIBI HA JIAHHON BBICOTE Me-
ctHOCTU. MorHabie mapora-
30BBIe CTPyH, 0COOEHHO,
ecau X TeMmIepaTypa Tpe-
BBINTAET TOYKY KUTIEHUS
(TIeperpeTsiii map), Ha3bIBa-
10T MHOT/IA (pyMapoIaMu 1Mo
AHAJIOTUU C KOHIIEHTPUPO-
BAHHBIMU BBIXO/IAMU TT1apa 1
rasa m3 TPeIUH B KpaTepax
MJIA HA CKJIOHAX aKTUBHBIX
BYJIKAHOB.

IpsizeBbIE KOTJIBI - BO-
POHKH HA TTOBEPXHOCTU MU-
Kpopeibeda, 3amoJTHeHHbIE
JKUIKON MJIMHUCTON MacCOii,
npejacrapasgomeil coboit
CMeCh IMTOBEPXHOCTHBIX BOJI C

13. Ipazeevie xomavL-6austeyvt 6 doaune Ieiizepos -
xapaxmepHulil npumep mepmonposéieHull muna
KUNAWUX 2PA3E6bIX 6000EMOB.

Twin mud pots in Geysers Valley— typical example of
thermal manifestations of the bubbling mud pool type

KOH/ICHCATOM TIapa U TINHY-
cThIMU YacTuilamu. Temiie-
paTypa cMecH U3MEHSIETCS B 3aBUCUMOCTH OT
COOTHONIEHUSI TIOBEPXHOCTHO BOIBI U TIOCTY -
[AOIIEro Mo TPEIUHAM U3 TJIyOWHBI mapa.
YacTo TeMIiepaTypa B HUX JOCTUTAET TOYKHU
KWUIIEHUS U TOTZa MOKHO HAOJI01aTh Xapak-
TepHOe OyJIbKaHbe U BBITLIECKUBAHUE JKIIKON
rpsi3u U3 GECCTOYHOIN, KaK MPaBUJIO, BOPOH-
ki (doro 13). [psizeBbie KOTIBI 0OPA3YIOTCS
B M€CTax, TJe TOJ JIefiCTBUEM Tapa TOPHbIE
ITOPOJIbl XMMUYECKH PA3JIaraloTcs v MpeBpa-
I[AfOTCS B ITECTPO OKpallieHHbIe TAUHBL. V13-
3a M3MEHSI0Nerocs KOJINYeCcTBa
TTOBEPXHOCTHOI BO/IBI, IOTIAIAIONIEH B KOTJIBI,
COCTOSTHUE VX MEHsIETCS B Teuenue rozia. Hau-
6oJiee aKTUBHBINA “ropsauynii” u “cyxoit” Buj
OHU UMEIOT MO3THUM JIETOM. 3UMOH 1 BECHOI
KOTJIBI 9aCTO 3aTI0JHEHBI BOJIOH PAa3HON MYyT-
HOCTH U TEMIIEPATYPhI.

Kot BoaHbIE, TOpSTYNE WIN KHIISI-
1He, B CYITHOCTH, TIPECTABIISIIOT cOOOI pa3-
HOBU/IHOCTH TPA3EBBIX KOTJOB, CTEHKH

the mixture of surface waters with steam
condensate and clay particles. Tempera-
ture of the mixture varies depending upon
the ratio of surface water and steam as-
cending from the depth along the fissures.
Frequently the temperature in them
reaches the boiling-point, and in this case
one can observe typical bubbling and
splashing of slush from a usually drainless
crater (Photo 13). Mud pots are formed
in the areas where rocks chemically de-
compose exposed to steam and transform
into motley clays. Because of the varying
volumes of surface waters penetrating into
the pots, their state changes within one
year. They are the most active, “hot” and
“dry” late in summer. In winter and spring,
pots are often filled with water of various
turbidity and temperature.

Pots water, hot or boiling actu-
ally present a sort of mud pots, whose




KOTOPBIX CJIOJKEHBI TBEPABIMU TToposaMu. B
HUX OTCYTCTBYET IJIMHUCTAS Macca, a 3aroJI-
HSTIOIAsT KOTJIbI BOJIA Yallle BCETO TaKKe 00-
pa3oBaHa CMeIIeHNeM TIOBEPXHOCTHBIX BOJI 1
KOHJIeHcaTa apa. VIHOoTIa HECKOJIBbKO PSIOM
PACIIOJIOKEHHBIX KOTJIOB 00beINHEHBI 001IIel
BOJIHOH TIOBEPXHOCTBHIO, CO3/IaBasT PA3JTUYHBIX
pasMepoB TepMaJibHbIE 03€PKU. YPOBEHHBIN
U TEMTIePATYPHBIN PESKUMbI IMEIOT CE30HHBIH
XapakKTep U 3aBUCAT OT KOJTUIECTBA MMOCTYyTIa-
01l B BOZIOEMBI TIOBEPXHOCTHOH BOJIBI.
Harpertblii u napsmyii rpyHT - BePXHIIT
CJION TPYHTa, BKJIIOYas MOYBY, HATPETHIN /10
TEMIIepPaTy PbI BbIIIIE CPEIHETOI0BOI TEMITEPA-
TYPBI ITPY BBIXO/IE TOPSTYEii BOJIBI U TIapa Ha TI0-
BEPXHOCTD. TeMrieparypa noBepxXHOCTH Ha Ta-
KHUX y4acTKaX BeCbMa U3MEHUNBA U IOCTUTAET
MaKCHUMAaJIbHO TEMIIEPATYPbI KUTIEHUsT BOJ[bI HA
MAHHOW BBICOTE. YYaCTKN HATPETOTO TPYHTA
BBIZIEJISIIOT TI0 TeMIlepaType, U3MEPEeHHO! Ha
riy6ute 0,5-1 M, YTOObI HCKITIOUUTD BIIMSTHUE
CE30HHBIX, CYTOYHBIX U TOJIOBBIX U3MEHEHUI
TeMTIepaTyphl BO3/[yXa 1 IPYTUX MOBEPXHOCT-
HBIX (haKTOPOB (HATIPUMeEP, OCATKOB, BeTpa U
T.11.). CamMble BBICOKOTEMIIEPATYPHBIE 30HbI
JIETKO OOHAPYKUBAIOTCS 110 TIIOIIA[HOMY I1a-
PEHMIO, 0COOEHHO 3aMETHOMY B O€3BETPEHHY IO
MACMYPHYIO TIOTO/ly U IIPUYPOUYEHBI K MECTAM
HETIOCPE/ICTBEHHOTO BbIXO/Ia TTapa Ha TIOBEPX-
HOCTh. Hepenko B leHTpe TaKUX 30H HAXOJISIT-
CSI COCPEIOTOUYEHHBIE BBIXO/IBI TOPSU€Ell BO/IBI
U TIapa: MapoBble CTPYH, KUIISIUE BOIHbIE 1
IpsI3eBble KOTJIBI, KUTIATIE UCTOYHUKH U Teli-
3epsl. MeHee HarpeThie YIaCTKU OKPYKAIOT
3TOT TIEHTP aKTUBHOCTHU, 06Pa3ysi 3aMKHYThIe
pacrpeniesieHHbIE TIO TeMIIepaType MOJIOCH.
Yarme Bcero HarpeTwlil TPYHT TPENCTABIEH
KpacHON MJIX TIECTPO IIBETHOH TJIMHOM, KOTO-
pasi TakKe KaK B CIydae ¢ TPsI3eBBIMU KOTJIA-
MU 06pas3yeTcst IPU B3aUMO/IEHCTBIM FTOPHBIX
TIOPOJI C TApOM U Topsiuelt Bosioil. TemriepaTyp-
Hasl 30HAJIBHOCTh, CBOMCTBEHHAS y4acTKaM
HarpeToro TPyHTa, I0CTATOYHO XOPOIIIO TTPOo-
CJIESKUBAETCST IO XapaKTepy MOBEPXHOCTH.
3oHa ¢ Temnepartypoii rpynTa meree 20°C Ha
ray6une 1 M, MOCTENEHHO MEPEeXOIAias B
OOBIUHYIO “XOJIOAHYIO” TIOYBY MIMEET Pa3BUTHIH
TPaBSIHON MOKPOB. 30HBI ¢ TeMTIepaTypoit 50-
70°C u 6osee 70°C na rry6une 1w, Bbiges-

sides are composed of solid rocks. There
isno slurry in them, and water filling the
pots is also a mixture of surface waters
and steam condensate. Sometimes, sev-
eral adjacent pots are joint by common
water surface thus forming thermal
lakelets and pools different in size and
shape. Level and temperature regimes are
seasonal and depend upon the volume of
entering surface waters.

Heated and steaming ground is
the upper ground layer, including soil,
heated up to the temperature exceeding
the temperature at the discharge of hot
water and steam onto the surface. Sur-
face temperature of such areas is quite
unsteady and reaches the maximum of
water boiling-point at a given altitude.
Areas of the heated ground are distin-
guished by the temperature measured to
the depth of 0.5-1 m, thus excluding the
influence of yearly, seasonal and diurnal
variations of air temperature and other
external factors (e.g. precipitates, winds,
etc.). Areas with the highest tempera-
tures can be easily recognized by surface
steaming, especially notable when the
weather is calm and overcast; they are
confined to the sites of immediate sur-
face steam discharge. Steam and hot wa-
ter outflows (steam jets, boiling water
and mud pots, boiling springs and gey-
sers) are often concentrated in the cen-
ter of such areas. Less heated zones
surround those active centers forming
closed belts of temperature distribution.
Heated ground is mostly presented by
red or motley clays formed in the result
of rock interaction with steam and hot
water. Temperature zonality typical for
heated ground areas is well traced by the
surface nature. Zones with ground tem-
perature below 20°C at the depth of 1 m,
gradually turning to usual “cold” soil, are
covered by thick grass. Zones with tem-
perature of 50-70°C and more at the
depth of 1 m, are distinguished by open
clay surface with separate spots of small
grass and mosses (Photo 14). Surface
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I0TCSI OTKPBITON
TJIIMHUCTOU TI0-
BEPXHOCTHIO C
OTIENbHBIMU
MATHAMU HU3-
KOTPaBHOM pac-
TUTETBHOCTU U
npeumMyitmme-
CTBEHHO MXOB
(doto 14). Tem-
meparypa TIo-
BEPXHOCTH
37eCh U3MEHSI-
etcs ot 30°C no
MpaKTUUYECKHU
TeMIIepaTypbl
kuneHus (Ha
TIJIOTA/IKAX T1a-
psIero rpyH-
ta). Caenyert
3aMeTUTh, YTO
sBJIEHUE HaTpe-
TOTO U TIapsIiie-

14. Yuacmxu nazpemozo epynma xopowto 6vLOeaAIOMCA No
KOHUEeHMPUUecko 30HaANbHOCMU paCmumeabH020 NOKP0o6a
UU €20 OMCYMCMEUIO.

Areas of heated ground are well distinguished by concentric

zonality of vegetation or its absence.

ro TPyHTa He Me-
Hee YAUBUTEIBHO, YeM BOJHBIE U TPI3€BbIE
KUIISIIAE TEPMOIIPOSIBJIEHUS U, KOHEUHO, Ha-
OJTo1aeTcst TakyKe TOJMBKO B IIpeesiax THAPO-
TEPMAJIBHBIX CUCTEM U aKTUBHBIX BYJIKAHOB.

Ipymmsr TepMOTIpOSTBIIEHUH, PaCIIOJIO-
JKeHHbIe OoJIee NI MeHee KOMITAaKTHO, 0Opa-
3yIOT TepMaJibHbIe 014, [IpocTpancTBeHHOE
MIOJIOJKEHNE TEPMAJIbHBIX TI0JIEH, UX YUCJTIO,
KOH(UTYpalius, pasMepbl U IpeobIajaonni
BU/I TEPMOIIPOSIBJIEHUH OIPEIEISETCSI TUTIOM
TUAPOTEPMAJIBHON CUCTEMBI, €€ MOIITHOCTBIO
1 0COGEHHOCTSIMU F€0JIOTUIECKOTO CTPOEHHSI.
TepMmaJibHBIE TIOJIS BCEX CUCTEM, UMes 001II1e
XapaKkTepHbIe YepThl, 00YCIOBIEHHBIE OHO-
TUITHOCTBHIO TEPMOTIPOSIBJIEHUT, BMECTE C TEM
OTJIMYAIOTCST IPYT OT JIPyTa 3a cyeT mpeobiia-
MAIOMIETO PA3BUTHUS OHOTO UJIN HECKOJIBKUX
BU/IOB TIOBEPXHOCTHOM THAPOTEPMAJIBHOI aK-
TUBHOCTH. Tak, B otsinune ot [elizepHoli ru-
POTEPMAJIBHON CUCTEMBI TEPMaJIbHbIE TTOJISI
CemsaurHCKOHN cucteMbl (¢ npeobiaganuemM
rapa), XapakTepHbI TE€M, UTO 3/[eCh OCHOBHbI-
MU TEPMOIIPOSIBIEHUSIMH SIBJISTIOTCST MOTITHBIE
ra3orapoBble CTPYH, Hapsiiue TIOMAIKHY,
I'psI3eBbIE M BOIHbBIE KUTIATIHE KOTJIbI, HO TTOJI-

temperature here varies from 30°C to al-
most boiling-point (at the areas of steam-
ing ground). It should be noted that the
phenomenon of heated and steaming
ground is also amazing, as water and mud
boiling thermal manifestations, and can
also be observed only in the areas of hy-
drothermal systems and active volcanoes.

Thermal fields are formed by groups
of thermal manifestations, more ore less
closely located. Spatial location of thermal
fields, their number, shapes, configurations,
sizes and prevailing types of thermal mani-
festations are predetermined by the type
of hydrothermal system, its capacity and
peculiarities of geological structure. Hav-
ing some common features due to the simi-
larity of thermal manifestations, thermal
fields still differ from each other by the pre-
vailing development of one or several types
of surface hydrothermal activity. Thus, in
contrast to the Geyser hydrothermal sys-
tem, thermal fields of the Semyachinskaya
system (vapor-dominated) are notable in
the way that major thermal manifestations

© B.M. Cyzpobos V.M. Sugrobov



HOCTbBIO OTCYTCTBYIOT UCTOUHUKY 1y OMHHBIX
IIOA3EMHBIX BO/I.

TepManbHbIe TTOJIST B COYETAHUU C
OPUTHUHAJBHBIMU (POPMaMU BYJIKAHUYECKO-
ro pesbeda 1 OKpysKaloliell pacTUTeTbHOC-
THIO CO3/IAI0T HETIOBTOPUMBIN JaHAIIADT HA
yYaCcTKaX KaKI0U U3 TUAPOTEPMATBHBIX CH-
cteM paiiona: leiizepnoii, ¥Yzouckou u Ce-
MSIYNHCKOM.

here are powerful steam-gas jets, steaming
grounds, mud and water boiling pots,
whereas there is no springs of deep ground
waters.

Thermal fields combined with pe-
culiar shapes of volcanic relief and plants,
create a unique landscape at the areas of
each hydrothermal system of the region:
Geyser, Uzon and Semyachinskaya ones.

TEPMAJIbBHBIE I1OJIAA 1 TOPAYUE UCTOYHUKU

CEMSIYMHCKOIO PAMMTOHA

THERMAL FIELDS AND HOT SPRINGS OF THE

SEMYACHINSKY REGION

TepmonposBieHHs BYJIKaHWUYECKOTO
MaccuBa boabmoii Cemstunk (CeMsYNHCKOIA
cucremsl). Bce n3BecTHBIE 3/1€Ch TTOBEPXHO-
CTHBIE TEPMOIPOSBJIEHUS MPUYPOUEHBI K
rpyiine pa3HooOpa3HbIX BYJKaHUYECKUX TO-
cTpoek, obpasyommux Maccus boubimoii Ce-
MSYMK. B HacTosIee BpeMsi cCUUTAETCH, UYTO
OHU CBSI3aHBI C TUIPOTEPMATBHON CUCTEMON
¢ npeobJaganneM mapa, chopMUPOBAHHON B
HeJIpax Moji ByJIKaHudecKuM MaccuBoM. [loz-
pOOHast XapaKTePUCTHKA TEPMaIbHBIX MOJIEH
nana B.U. Bronasuem, B.B. ABepbeBbiM 1
E.A. Bakunbim.

Y 10T0-BOCTOYHOTO TIOTHOKUS MACCH-
Ba boapioit Cemsaunk, B 3 kM oT Tuxookean-
cKoro mobepekbst U B 14 KM ceBepHee MOC.
JKymaHoBo, HAXOASATCS caMble TOMYJISIPHBIE
HMCTOYHUKY JaHHOU rpynnsl - Huxcne-Cema-
YUHCKUE 20psiuue K10y, BriepBoie yIIOMSHY -
teie C.II. KpalneHnHHIKOBBIM, OHU II0APOO-
"o ucciaenosanbl B 1933 1. u onucausr B.1.
[Tuiiiiom. Beixozbl ropstueii Bozbl HabJro1a-
I0TCsI B BEPXOBbe HeOoJIbIoN mosnHbl. CTe-
Katolast Bojia 00pasyer BHayajie MaJeHbKIiT
TOPSTYMIL pyUeeK, CTAHOBSICh MTOCTETIEHHO MHO-
TOBOJIHBIM TUITHYHO TOPHBIM PyYbeM, H300H-

Thermal manifestations of the
Bolshoi Semyachik volcanic massif
(Semyachinskaya system). All thermal
manifestations here are confined to a
group of various volcanic construction
forming the Bolshoi Semyachik massif.
They are presently considered to be con-
nected with a vapor-dominated hydro-
thermal system developed beneath the
massif. Detailed characteristics of these
thermal fields are given by V.I.
Volodavets, V.V. Averiev and E.A. Vakin.

The most popular springs of the
group, Nizhne-Semiachinskiye Hot
Springs, are located at the South-East-
ern foot of the Bolshoi Semyachik mas-
sif, 3 km inland from the Pacific shore
and 14 km north of the Zhupanovo
Settlement. First mentioned by C.P.
Krasheninnikov, they were studied in
1933 and described by B.I. Piip. Hot
water outflows occur at the head of a
small valley. Running water forms a tiny
brook that gradually turns into a deep
typically mountain stream with lots of
beautiful warm thermal waterfalls. Bath-
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JIYIOIINM Kpacu-
BBIMU U, TJIABHOE,
TEeNJBIMU, Tep-
MaJIbHBIMH BOJIO-
nagamu. Ha nipo-
TSOKeHUH Gosiee
yeMm 150 M BUHBL
mo ciabomy ma-
pPEHUIO BBIXOIBI
BOJIBI B pYUbe,
MOJYyYUBIIEM U
COOTBETCTBYIO-
1ee Ha3BaHUE -
Topaunit Kniou.
Kynanwe B MHO-
rOYMUCJIEHHBIX
BaHHAX U O]
CTPYSIMU TEIJIOTO BOJOTIA/IA IOCTABJISIET HC-
TUHHOE HacJaxk/eHue. Bosa MICTOYHUKOB 110
XUMHYECKOMY COCTaBY - THAPOKapOOHATHO-
cysbhaTHast, MarHUEBO-KaIbIueBas ¢ ooIeit
MuHepasusaiueit 1,6 v/m1. TemmepaTypa BoibI
Ha BbIxote coctaBisieT 49°C, B pyube 38-40°C
C YMEHbIIIEHUEM TI0 TEUEHUIO Pyubsi. Pacxo
(11€6UT) OTIETBHBIX HCTOYHUKOB JIOCTHTAET 5
Ji/c, a pydbs B BepX0Bbe - 0KoJio 70 i /c.

Ha ygactke Hmwxkne-Cemstunnackux (1
Ha puc. 1) MCTOYHMKOB MMeeTCs ele He-
CKOJIBKO TEPMaJIbHBIX MCTOUYHUKOB C MEHbB-
el TeMIepaTypoil 1 MUHepaau3amuei: B
cocennux ¢ lopsunm Kioyom ponmmHax py-
ybeB Tertoro n JINMaHHOTO; B IJISIKHOM 30HE
6epera KpoHOITIKOTO 3a7TiBa MEK/LY YCThSIMU
p. llepBasg Peuka u pyu. lopsunit Koy,

Cpeone-Cemsuunckue ucmounuxu (2 Ha
puc. 1) pacnosioskeHbl B HECKOJIBKO BEIDABHEH-
HO¥ 371ech fonmHe cpenHero Teyenus p. Cra-
poiii CeMsiumK, B 2,5 KM I0JKHEEe BEPITHHBI
ByJskaHa [lmocko-Kpyrienbkuii. O6Hapyxe-
HbI ¥ BIIEPBbIE OIUCAHBI COBCEM HEABHO, B
1984 1. O.H. Eroposbim u A./1. MypaBbeBbIM.
VcTounuku HaOIIOAAIOTCS B IPUPYCIOBON
yacTu peku Ha o6oux Geperax (doto 15). Ca-

ing under the streams of a warm water-
fall is a real pleasure.

By its chemical composition, spring
waters are hydrocarbonate-sulfate, mag-
nesium-calcium with total mineralization
of 1.6 g/I. discharge water temperature is
49°C, in the creek — 38-40°C decreasing
with the current. Flow rate of some
springs reaches 5 1/s, that of the head-
stream being about 70 1/s.

At the area of Nizhne-
Semiachinskiye Springs (1 in Fig. 1),
there are some more thermal springs with
lower temperature and mineralization:
within the valleys of the Teply (Warm)
and Limanny creeks, adjacent to the
Goryachy Klyuch (Hot Spring); within
the beach zone of the Kronotsky Gulf, be-
tween the outfalls of the Pervaya Rechka
River and the Goryachy Klyuch creek.

Sredne (Middle) Semiachinskiye
Springs are located in a bit flattened val-
ley of the mid-current of the Stary (Old)
Semyachik River, 2.5 km South of the
Plosko-Kruglenky volcano top. The
springs occurring on both sides of the

15. Ilo o6oum bepezam pexu Cmapoiii Cemavuk pazepyicaromcs mepmaiviote 600bl -

Cpeone-Cemanuncrue ucmouHuxu.

Thermal waters discharge along both sides of the Staryi Semyachik river — Sredne-

Semiatchinskiye springs.

© B.M. Cyepobos V.M. Sugrobov



Mble BEPXHIE BBIXOIBI BO/IBI OTMEYEHBI Ha Je-
BOM Gepery 1101 0GPBIBOM, ITPEICTABJISIONEM
co06oii yactb sKcTpy3un. OTCIoa OHU ITPOCIIe-
JKUBAIOTCST BHU3 110 TEUEHUIO PEKU HA PACCTO-
auun npubnusurenbuo 350 M. ITosoca
BBIXO/IOB BOJIbI 3aMETHA I10 MTOSIBJIEHUIO 3eJIe-
HBIX BOIOPOCJIEH, GeIeChIX HAJIETOB MUHEPATb-
HBIX  HOBOOOpasoBaHWil W  CTapbixX
TpaBepTUHOB. /[eOUT NCTOUHUKOB HEOOIBIIIOI,
CyMMapHas pasrpy3Ka orleHuBaeTcsa Hamu B 14
J/¢, IeOUT OTAENbHBIX BBIXOIOB COCTABJISIET
Bcero 0,3-0,5 j1/c, MaKCUMaTbHAST TEMITEPATY -
pa (98°C) nocturaet MpakKTUYECKU TOYKH KU-
MeHus Ha JaHHOUW BBICOTE MECTHOCTH
OTHOCUTETHHO ypoBHS Mopst (okoJio 270 m).
CocTaB BOJIBI - XJIOPUIHO-THAPOKAPOOHATHO-
HaTpHEBbI ¢ 00mel Munepanusanueit 1,1 r/
J1. B6sim3u ncTOYHMKOB Ha JIeBOM Gepery, yike
Ha BBIPOBHEHHOM TIOBEPXHOCTHU BYJIKaHWYEC-
KOTO 10J1a HAXOAUTCS HeOOIbIIoi 1oMuK Kpo-
HOIIKOTO 3aTI0BEIHUKA, PSIOM C KOTOPBIM
IIPOXOAUT Tpora oT Jumana CeMIIuK K ByJI-
kaHy bypmsamemy u Cunemy modry.
Tepmanvrovie nons syaxana Llenmpano-
nol Cemsiuux (3 Ha puc. 1) 3aHUMaIOT ceBe-
pO-3aMafHyIo 4acTh ByJIKAaHA, Pacoarasich
B pa3pyIIeHHOM CEBEPHOM KpaTepe 1 I03KHOM
CTapOM KpaTepe ByJIKaHa. TepMonposiBIeHus
TIPe/ICTaBJIEHBI IPSI3€BBIMU U BOJHBIMY KUTIS -
UMK KOTJIaM#, HeGOIBIIUMU CTPYHKaMu
mapa, yyacTKaMu TapsIero U HarpeToro
rpynTa. TepMasibHOE TIOJIE CEBEPHOTO KpaTe-
pa mpoTAruBaeTcs Ha paccTosaue moutu 500
M. C ceBepa Ha 10T ero IepecekaeT HeOOIbIION
pyueek, KOTOPBIH BMeCTe ¢ MTPUTOKAaMU pac-
YJIeHsIeT TTIOBEPXHOCTbD T10JIsI, TIPUIABAsT MY
BW/I CJIeTKAa BCXOJIMJIEHHON paBHUHBL. JlaH-
madT 9TOTO y4acTKa MMeeT CBOe0Opas3HBbIii,
KaKOU-TO TPEBOXKHbBIN, HE3EMHOU XapaKTep
Apxue xeaThle TATHA TUAPOTEPMATHLHO-U3-
MEHEHHBIX [JIFH, MECTAMHU OXBaueHHBIX OeT0i
IBIMKOH BBIZIETISIONIETOCS TTapa ¢ 3aTaXoM ce-
POBOJIOPO/IA, KUTISTIINE BOIHBIE KOTJIBI, TIOJI-
HOE OTCYTCTBUE PACTUTEIHLHOCTH, U BCE ITO -
Ha (poHe JKUBONMUCHBIX CTEHOK Pa3pyIIeHHO-
ro kparepa (¢oto 16,17). Ogun u3 snemen-
TOB TEPMaJbHOTO TOJS - 3HAMEHUTOE
“Ueproe 03epo”, BogoeM pasmepom 50x20 M,
3aIl0JTHEHHBIN ropsiuell BOJIOM, HaJl TOBEPXHO-

river (Photo 15), were discovered and
described not so long ago (in 1984) by
O.N. Egorov and Ya.D. Muraviov. The
uppermost water vents were found on the
left bank under a steep presenting a part
of an extrusion. From here, the springs
can be traced down the river for about
350 m. A band of water vents is distin-
guished by the occurrence of green algae,
whitish spots of new mineral formations
and old travertines. Flow rate of the
springs is not large, total discharge is es-
timated as 14 1/s, discharge of some
springs being only 0.3-0.5 1/s; maximum
temperature (98°C) almost reaches the
boiling-point for the given altitude above
the sea lebel (about 270 m). Water com-
position is chloride-hydrocarbonate-so-
dium with total mineralization of 1.1 g/
l. Near the springs there is a small house
of the Kronotsky Preserve, and a path
from the Semyachik silted estuary to the
Burlyashchy (Bubbling) volcano and the
Blue Dale.

Thermal fields of the Central
Semyachik volcano (3 in Fig. 1) occupy the
North-Western part of the volcano cov-
ering its collapsed Northern crater and old
Southern crater. Thermal manifestations
are presented by mud and water boiling
pots, small steam jets, areas of steaming
and heated ground. Thermal field of the
Northern crater extends almost over 500
m. It is intersected by a small streamlet
dividing the surface and making the field
look like a bit hilly plain. Landscape of this
area seems perturbed and even supernatu-
ral. Brisk yellow spots of hydrothermally
altered clays, randomly hazy due to white
gas emissions with hydrogen sulphide
smell, boiling water pots and total absence
of plants seem strange against the back-
ground of vivid sides of the collapsed cra-
ter (Photo 16, 17). One of the elements of
the thermal field is the famous “Black
Lake”, a pool sized 50120 m, filled with hot
water with boiling fountains rising above
it. Water is black due to the presence of
fine pyrite content. In the Southern cra-
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CTBIO KOTOPOTO B3/IBIMAIOTCS KUTIATINE (HOH-
TaHduKu. YepHbIil [[BET BOIBI 00YCIOBJIEH CO-
JiepsKaHreM TOHKOAMCTIEPCHOTO TUPUTA. ITO
YAWBUTETHHOE SIBJIEHUE MPUPOIBI BIIEPBbIE
onucast C.I1. Kpamennaunukos: “Cruu KI09u
B TOM OT BCeX JIPYTUX OTMEHHBI, YTO 110 TI0-
BEPXHOCTH WX TIIaBaeT YepHas KUTANCKUM
YepHUJIaM TO00HAST MAaTePUst, KOTOPast C Be-
JIUKUM TPYZIOM OT PYK OTMbIBaeTcs. Bripot-
yeM HaXOAMTCSI TaM U CBONCTBEHHAs BCEM
TOPSYNM KJIIOYaM Pa3HOI[BETHAS TJWHA, Ta-
KO3K U3BECTh KBACIIbl M ropiouas cepa. Bo Bcex
BBINIIEONMUCAHHBIX KII0YaX BOJIA TYCTA, ¥ TIPO-
TYXJIBIMU SUIaMU 1TaxHeT”. B 10;kHOM Kparte-
pe HenTpanbuOTro Cemsuuka
THIPOTEPMATbHAS AKTUBHOCTH TPOSIBIISIETCS
B TIPOTPEBE OT/IETbHBIX YYACTKOB I'PYHTA,
MaKCHMaJbHasl TeMIepaTypa KOTOPOTo J0C-
turaer 70-90°C na riry6une 1 .
Tepmanvroie nons syaxamna bypasuuil
(4 na puc. 1) nau6osee

ter of Central Semyachik, hydrothermal
activity manifests itself in heating some
ground areas, where maximum tempera-
ture reaches 70-90°C at the depth of 1 m.

Thermal fields of the Burlyashchii
(Bubbling) volcano (4 in Fig 1) the most
expressively present nowadays’ surface
hydrothermal activity of the
Semyachinskaya system. Most thermal
manifestations are joined into two ther-
mal fields. The first one is called
Verkhnee, and is located at the left slope
of the creek, which is the right tributary
of the Old Semyachik River (Photo 18).
A 20°C area at the depth of 1 m is
200r500 m in size. In contrast to other
field of the hydrothermal system, pow-
erful overheated steam jets with the dis-
charge temperature up to 137°C can be
observed here. The second field, called

SIPKO BBIPAXKAIOT ceiuac
MTOBEPXHOCTHYIO TU/IPO-
TEPMAJIbHYIO JIESITEIh-
HocTh CeMSTYMHCKOI
cuctembl. bonabpmrag
4acTh TEPMOIIPOSIBJIE-
HU 00beAUHEHDL B 1BA
TePMaJbHBIX  IOJS:
Bepxnee un Ilapsamas
noauna. [lepsoe pacmo-
JIOJKEHO HA JIEBOM CKJIO-
He PYubsl, SIBJSIOINIETO-
CsI IPaBBIM UCTOKOM .
Crapoiii  CeMAuYukK
(poto 18). Pazmepn
ero 1o Temmneparype 60-
aee 20°C na raybune
OJTHOTO MeTpa MpUMep-
HO COCTABJISIOT
200x500 M. B otsinuue
OT APYTUX TOJEeN TUm-
pOTepMasIbHOI CcHUCTe-
MBI 37IECh HApSIILy C IPsi-
3eBBIMU U BOJITHBIMU KU~
NSAIUMU  KOTJaMH,
CTPYSIMU HACBIIIIEHHOTO
rapa u mapsiiiM rpyH-
TOM, IMEIOTCS MOII[HbIE

16. ITone zudpomepmanvro-uzmenenuolx eaun u Yepnoe
03epo 6 kpamepe syaxana Ilenmpanonoviii Cemauux.

Field of hydrothermally altered clays and lake Chernoe
(Black) in the crater of the Central Semyachik volcano




“mmeperpeTbie” TMapoOBBIE
CTPYM € TeMIepaTypoi
Ha BoIXOZE mo 137°C.
Tepmanbnoe nose Iaps-
11ast JIOJIMHA HAXOJUTCST B
paciupeHHoH YacTu J10-
JIMHBI 3TOTO XK€ Py4bs U
umeet GoJiee WM MeHee
U30METPUYHYIO (hopMy
pasmepoMm 250 M B ama-
MeTpe. MakcumaabHas
TeMIlepaTypa rnapa Ha 1mo-
BEPXHOCTU JOCTUTAET
TOUKU KUIIEHUST Ha JaH-
Hoii Beicote - 97°C. Kpo-
Me TOT0, Ha BBIIIIEHA3BAH-
HBIX TEPMAJTBHBIX TTOJISX
Hentpanproro Cemsiun-
Ka, ByJikaHe Bypistinem u
BOJIN3U HUX BCTPEYAIOT-
Cs1 TETLIIbIE, PEJKE TOPSTIIe
HUCTOYHUKHN, 00pa3oBaH-
HbI€e TP CMETEHU T KOH-
JleHcara napa u moBepx-
HOCTHBIX BOJ. VX oTiin-
YaeT OT “HaCTOAINX  UC-
TOYHUKOB, CBSI3AHHBIX C
pasrpysKoi TryOMHHBIX

17. Ilapoza3osvie cmpyu (Pymaponvt) 6 kpamepe 8yaxa-
Ha Ifenmpanvnoiii Cemanux.

Vapor-gas jets (fumaroles) in the crater of the Central

Semyachik volcano.

TTO/I3EMHBIX BOJI, MAJICHB-
Kkuii, 00brano, nebur (0,2-0,5 n1/c), HU3KasA
MUHEPAIN3aIusg U KUCIBIA CyIb(aTHO-Ha-
TPHUEBBIN COCTAB BOJIBL. 3aMEeTUM, KCTATHU, 4YTO
WHOT/Ia TepMoTliposBiaeHuss bypasimero n
Hentpanpaoro Cemsunka HaspIBaloT BepxHe-
CemsaynHCKUME ucTOYHUKaMu. VcTounn-
KHU..., BEPOSITHO, HE COBCEM TOUHO.

CremyeT OTMETHTB, UTO HAITPOTUB Bep-
XHETO TEPMAJIBHOTO 110J1s1 bypiisiiero Ha Jjie-
BOM Oepery pydbsi paciioyioskeH HeOOJIbIIOoi
nomuk Kponotkoro 3amosennuka. Otciona
TTPOJIOJIZKAETCS TTETeX0/[HAs TPOTIa K KaJrb/le-
pe ¥Y3ou u CuneMy noy.

Tepmonposasnenus xaavoepovr Y30u
(¥Y30nckoii cucmemot) . PactiosiokeHbl TepMO-
nposiByierust (5 Ha puc. 1) HA OTHOCUTENBHO
IJTOCKOM JIHE €€ 4aireoOpasHoil KOTJIOBUHBI,
nMeronielt pazmepsl 8x12 kM. [1o oTHOMEHMIO
K TIOBEPXHOCTH BYJIKAHUYECKOTO TIJIATO OHO
omytieno Ha 400-500 M 1 umeeT oTMeTKH 650-

the Paryashchaya (Steamy) valley, is lo-
cated in the broader part of the same
creek valley and has more or less isomet-
ric shape, 250 m in diameter. The maxi-
mal temperature steam on a surface
reaches a boiling point at the given alti-
tude - 97°C. Besides, the above thermal
fields of Central Semyachik volcano, as
well as the Burlyashchii volcano, near to
them there are warm, less often the hot
springs formed in the result of steam con-
densate mixing with surface waters.
Such springs are distinguished for their
usually low flow rate (0.2-0.5 1/s, low
mineralization and acidic sulfate-sodium
water composition.

It should be noted that a small
house of the Kronotsky Preserve is lo-
cated opposite the Verkhnee thermal
field, at the left bank of the creek, as well
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700 m. TupporepmasbHast NesTETBHOCTD CO-
cpefioToueHa B paiione o3epa llenTpasnpHoro.
[lepBoe cucTemaTHUeCKOE ONTUCAHKE TEPMO-
nposiBjieHnii 6b110 caenano B.U. Tuiinom B
1934-1937 rr., Ho HarboJIee MoTHAsE XapaKTe-
pucrtuka jana nosgaree B 1966-1976 rr. I.O.
[Tununenko, C.M. Haboko u I A. KaprioBbim.
TepmasibHBIE TIOJIS, CPEIA HUX camble KPYTI-
ubie Bocrounoe u MymaposbHOe, TIPOTIHY-
JIUCH TIOJIOCOM TMUPOTHOTO HAIIPABJIEHUS Ha
paccrostue 2,5 kM. Haunbosiee xapakrepHbie
TEPMOTIPOSIBJIEHUST - 3TO Pa3HOOOPa3HbIE TO-
psiYue BOJIHBIE U KUTISIIITE KOTJIbI, BODOHKH,
KOTOpBIE MecTaMu 00beIHEHbI 00IIeil BOJI-
HOU TTOBEPXHOCTHIO B TEPMaJibHbIE 03€pa
(doto 19). Camoe GoJbioe usz Hux - Oyma-
POJIbHOE, 3ATOJIHSIONIee KOTJIOBUHY pa3Me-
pom 300x600 M. Boanas riazb ero u Apyrux

03€p CKPBIBAET TUAPOTEPMAIbHBIE BOPOHKH
JUAMETPOM OT TIepBIX MeTpoB 10 100-150 M.,
XOPOIIO BUAMMbBIE C HEKOTOPO# BBICOTHI 110

as the footpath to the Uzon Caldera and
the Blue Dale.

Thermal manifestations of the Uzon
Caldera (Uzon system) (5 in Fig 1) oc-
cupy the relatively flat bottom of its
bowl-shaped basin 8r12 km in size. That
bottom is 400-500 m lower than the vol-
canic plateau and its marks are 650-700
m. Hydrothermal activity is concen-
trated in around the Centralnoye Lake.
First systematic description of the area
had been given by B.I. Piip in 1934-1937,
but was extended and updated later by
G.F. Pilipenko, S.I. Naboko and G.A.
Karpov. Thermal fields form latitudinal
strike over 2.5 km. Most typical thermal
manifestations are various hot and boil-
ing water pools, occasionally joint by
common water surface thus forming ther-
mal lakes (Photo 19) of which the larg-
est Fumarolnoye one (300r600m). Water
surface of this and other
lakes hides hydrother-
mal craters up to 100-
150 m in diameter that
can be clearly distin-
guished by different col-
ors of water, if to look at
them from some height.
Most water mass of lakes
and pools is formed by
mixing cold surface wa-
ters and steam conden-
sate. Some lakes and
cauldrons serve as dis-
charges for hot and over-
heated chloride-sodium
ground waters, which
can be defined by high
outflow rates and, natu-
rally, by means of chemi-
cal analysis revealing
essentially chloride com-

18. Bepxnee mepmanvioe none eyaxana bypaswuii. Ha 3a0nem naane eyaxan

3yb6uamxa.

Upper thermal field of the Burlyashchii volcano. Zubtchatka volcano in the

background.




Pa3TUYHOMY I[BETY
Boael. boxabpmrag
YacThb BOJHOM Mac-
CBI 03ep U KOTJIOB
ob6pasoBaHa IpH
CMEINIUBAHUYU XO-
JIOTHBIX TIOBEPXHO-
CTHBIX BOJl U KOH-
neHcarta mapa. He-
KOTOpBIE 03epa u
KOTJIBI CJTy:KaT TaK-
JKe MECTOM Pas3rpys-
KU TOPSTYNX UJIU TTe-
pPerpeThiX XJIOPUI-
HO-HATPUEBBIX MTOJT-
3eMHBIX Boj. Bono-
eMBbl, THTaeMble
UMU MOKHO OTJIU-
YUTh IO OOJIBIIEMY
CcTOKY (pacxony) u,
KOHEYHO, C ITOMO-
I[bI0 XUMUYECKOTO
aHanu3a - BoJAa B
HUX UMEET CYIECTBEHHO XJIOPUIHBIN COCTAB.
BosmoskHOCTD CMelieHust BOJI, XapaKTepu3y-
IOIUXCsI PA3JTUYHBIM COCTABOM M TEMITEPATY -
POii, SIBJISIETCSI IPUYMHON Pa3HOOOPas3Hst TH-
1oB HabJII0JaeMbIX Ha TMTOBEPXHOCTU BOJ OT
XJIOPU/IHO-HATPUEBBIX C MUHEPAIU3AINEN 10
4 1/1u 10 THAPOKAPOOHATHO-CYIB(hATHBIX 1
cynb(haTHO-HATPUEBBIX BO. 3/1ECh UMEETCS
y ceBepO-3alaiHOTO OHOXKUA T. beoit uc-
TOYHUK MUHEPAJIbHOH Bo/ibI THTIa Hap3aHos.

MakcumasibHasi TeMIeparypa TepMo-
TTPOSIBJIEHUH JOCTUTAET TEMIIEPATYPhI KUTIe-
Hus (oxoJio 98°C), XOTsI MHOTHE UMEIOT TeM-
repaTypy B AMamia3oHe: 0T MAaKCUMAaJIbHOH 10
10-20°C. O61mumii BBIHOC TeTLIa TEPMOITPOSIB-
Jenusamu Yzona 268 MBr .

MHorouncieHHbIe 03epa C PA3JIUIHON
TeMIIepaTypoii, MapoBbie CTPYU U UCTOUHU-
KU, TPSI3€BBIE U BOJIHBIE KOTJIBI, YePEAYIONTN-
ecsI ¢ y4aCcTKaM¥ Pa3HOTPaBbs U 3aPOCIIMHI
KeZIPOBOTO W OJIbXOBOTO CTJIAHUKA, OTIEIb-
HBIMM POIIMIIAMU KaMeHHOI Oepesbl 1 Bce
5TO B 0OpaMJieHH OOPBIBOB CTEHOK KaJIb/le-
PBI, CO3/1aeT KMBOMMCHBIN HETTOBTOPUMBIHI
006JIUK 3TOMY TIPUMEYATETbHOMY YTIOJKY
Kamuatkn.

19. Kanvoepa eyaxana Yzon.

Caldera of the Uzon volcano.

position. Ability for mixing waters dif-
ferent in composition and temperature is
a good ground for the diversity of water
types observed at the surface — from
chloride-sodium with mineralization up
to 4 g/1, to hydrocarbonate-sulfate and
sulfate-sodium. A Narzan-type source of
mineral water is located at the foot of the
Belaya (White) Mount.

Maximum temperature of thermal
manifestations reaches the boiling point
(about 98°C), though many of them have
temperatures from maximum to 10-20°C.
Total carrying out of heat of Uzon makes
268MWt.

Numerous lakes, steam jets and
springs, mud and water pools interleav-
ing with spots of grass, cedar elfin woods
and small spinneys of birches, all that at
the background of the caldera sides’
steeps, make this unique nook of
Kamchatka picturesque and magnificent.
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Hepaeko ot HeGOIBIIOTO TEPMATTHHO-
ro o3epa — banHoro - pacrosnosxeHn J0OMUK,
crarmmonap MuctuTyTa Byikanosorun 1 Kpo-
HOITKOTO 3aII0Be/THHKA.

U, Hakownelr, TepMaybHBIE MMOJIS U Tell-
3ephl lefizepHoil TUAPOTEpMATBHON CUCTe-
MBI, ABJSAONIAECS MPEAMETOM JaHHOTO
U3IaHUs, TOAPOOHO PACCMOTPEHBI HUIKE.
Ceityac ummb Ha30BeM UX. [efi3eps! 1 OCHOB-
Hble TepMabHble 1071 JJoaunast [eiizepos (6
Ha puc. 1), Bepxue-Ieiizeproe nose (7), wc-
TOYHUKU BepXoBheB p. leiizepHoii (8), Tep-
MotmpogaBiaenus conku sKentoit (9) u
ByJsikaHa Kuxnuusra (10).

Not far from a small Bannoye ther-
mal lake, one can find a field house that
belongs to the Institute of Volcanology
and the Kronotsky Preserve.

Thermal field and geysers of the
Geysernaya hydrothermal system are fur-
ther considered in details. So for now, let
us just name them: geysers and major ther-
mal fields of the Valley of Geysers (6 in
Fig. 1), Verkhne-Geysernoye field (7),
springs of the upper Geysernaya River (8),
thermal manifestations of the Zheltaya
(Yellow) Hill (9) and those of the
Kikhpinych volcano (10).

OBIHIAA XAPARTEPUCTUKRA

OJIVNHBI TEMI3EPOB

GENERAL CHARACTERISTICS
OF THE VALLEY OF GEYSERS

YT0o6bl YBUIETD Tei3€ePhl, COCPETOTO-
YeHHbIE B HU30Bbe peKu leiizepHoii, Heo6xo-
JIAMO TIPUOJTM3UTHCS K HUM BIJIOTHYIO, CITYC-
THUBIINCH C BEPXOBUHN PEKU WJIH TI0 KPYTHIM
CKJIOHAM JIOJIMHBI ¢ OKpy:kaiomux rop. Ca-
MBIl JIETKW MyTb, KOHEYHO, TIPUIETETh HA
BEpPTOJIETE, KAK 3TO JIEJIAl0T ceiiyac MHOTUe
cyactausble noceturenau [Jonunsl [eiizepos.
Mozxno nonacts B [lonuny ITeiisepos u me-
IITUM XOJIOM TI0 TPOTIaM, KOTOPBIE TIPOJIOXKH-
Jm TiepBoIe, mocsie T.U. YctunoBoii, ucciemno-
BaTeJU Teli3epoB U TypuCThl. MapmpyT Ha-
yrHAIOTCs B ObIBIIEM rtocesike JKymaHoBo (eM.
puc. 1). Oxna us tpon uzer mo 6epery Tuxo-
TO OKeaHa, a mocJe mepemnpassl p. [lymuOIM,
moBopaunBaetr k [opuomy miato (doro 20).
Tporia 3aKaHYMBAETCST CTIOKHBIM CITYCKOM K
JgeBoMy Oepery peku leiizepHasi 10 JoJIHE

To see the geysers located at the
lower Geysernaya River, one should ap-
proach them very close. The easiest way
to do that is to take a helicopter, which is
used by most visitors of the Valley of Gey-
sers. It is possible to get in the Valley of
Geysers and on foot on tracks which have
laid the first, ambassador T.I.Ustinova, re-
searchers of geysers and tourists (Photo
20). A route begin in former settlement
Zhupanovo (see fig. 1). Now movement
on it of tourists probably in unusual cases
from the sanction of administration of
Preserve.

But we are taking the rout T.L.
Ustinova had chosen undertaking her sec-
ond expedition to the geysers, that pass-
ing from the upper Geysernaya River and




© B.M. Cyzpo6os V.M. Sugrobov

pyubs Bopomagnoro. /Ipyras tpona uaer ot
CemsaumHckoro suMana Ha ceBep k Hinxwe-
CeMSYMHCKUM HMCTOYHUKAM U 3aTeM K I1iepe-
Bajty Mexay Bysikanamu 3yOuarka u [lent-
pasbubiii Cemstank. OOX0/sI ¢ 1ora ByJIKaH
Bypaammuii, ona BezieT K Y30HCKOH KaJbiie-
pe. lanee Tpoma umet

20. Cmapas mpona 8 [Joauny
Ieiizepos uoem no Gepesy
Tuxozo oxeana.

Old path to Valley of Geysers
along the coast of Pacific ocean

down it, thus having an oppor-
tunity to get acquainted with the
river basin and the vicinity of the
Valley of Geysers.

Geysernaya River origi-
nates at the Southwestern slopes
of the complex Kikhpinych-
Zheltaya volcanic massif (Photo
21). Glancing at the map of the
area, you can see that the river re-
sembles the Latin letter S whose
axis is stretched and directed
South-West (Fig. 2). The river is
about 12 km long, altitude differential be-
ing almost 750 m given the average incline
of 0.06. The river basin occupies area of
about 40 km?; flow rate at mean water
makes up to 1.5-2 m?/s increasing signifi-

o JeBOOepexRbIo

Wlymuoit  Mexay 21. Ha Cemauuncxom nepesane mponwt 6 Jonuny Ieiizepos,
conkoii Ieiizepnas n enepedu xaavoepa Yzon u doauna Ieiizepos. Buusy
miato Kpyrioe u BbI- cnpasa B.B. Asepves, 1966 e.

XOJIHT K IIpaBoMy Ge-

The pass to the Valley of Geysers: Semyachik pass;

pery leiisepnoid. I Uzon Caldera and Valley of Geysers ahead. Right

TelexXo/Hble MYTH,
OTKpBITHIE B 1962 T. B
nepuox pabor sKc-
TIeJINITU Y, PYKOBO/IU-
moit B.B. ABepbe-
BBIM, CTaJIu OOBIIECH-
HBIMU [I7I1 TYPUCTOB
(dboto 21). B xonme
60-x TOZOB TIPOIILIO-
ro Beka 1mo 0603Ha-
YEHHBIM TPOIIaM ObLI
MIPOJIOKEH TTEIeX0/I-
HBIN KOJIBIIEBOU TY-
PUCTCKHUI MapIIpyT:
KymanoBo — Cemsi-
YUHCKAU JTUMaH —
ByJIKaH Bypasinuii —

below: V.V. Averiev. 1966.

© B.M. Cyepoéos V.M. Sugrobov
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[omuna lefizepoB — ycTthe [lymuoit — Ky-
nmaHoBo. B HacrosdIee BpeMst TiepeiBIKeHTE
110 HEMY TYPHUCTOB BO3MOKHO B MCKJIIOYM-
TEJIbHBIX CJIYYasiX C pa3pelieHust a[MUHUCT-
paruy 3aroBeHIKA.

BriGepem mopory, KOTOpoii mporiia
T.A. ¥YctunoBa, coBepiiiasg cBOi BTOPOU I10-
X071 K reisepam B niosie 1941 r., ot BepxoBuit
peku leiisepHoil BHU3 110 ee TEUEHUIO U T10-
3HAKOMUMCS ¢ oKpecTHOCTAMU [lonmuns Teit-
3epoB, Gacceiinom leiizepHOIi.

Peka Teiizeprast GepeT cBoe Hayaso Ha
10T0-3aTaIHBIX CKJIOHAX CJIO3KHO TOCTPOEHHO-
0 BYJKAaHUYECKOTO MaccuBa KuUXMUHBIY-
Kenrag (dpoto 19). Ecaum B3risanyTh Ha Kap-
Ty paiioHa, TO MOKHO YBUJIETH, YTO B ILJIAHE
peKa HallOMHMHAeT JIATUHCKYIO OYKBY S, ocb
KOTOPOI BBITSTHYTa U HallpaBJieHa Ha I0T0-3a-
max (puc. 2). [IporskenHocTs leiizepHoit,
TIpUHUMAZ 32 OCHOBHOU uCTOK pydeii [Ipo-
3pauHbIi, cocTaBjsgeT oKoo 12 kM, a Tepe-
TaJi BBICOT - ToUTH 750 M IIPU CPeHEM YKJIIO-
ne 0,06. [Lnomaab 6acceiina peku paBHa IIpH-
6nusurtenbro 40 KB.
kM. Pacxon B MexxeHb
B yCThe COCTABJISET
1,5-2 M®/c, B eTHe-
OCeHHee BpeMs, yBe-
JIMYUBASICH B TIOJITOPA
pasa. Pacxon pexn
3HAUYNTEJBHO BO3pac-
TaeT B IIEPUOJ CHETO-
TasgHUS W BbITIA/IEHNS
OCEHHUX, 0COOEHHO
IIUKJIOHUYECKUX JTOK-
neii. Hanpumep, B
1981 r. 3a cuer uHTEH-
CUBHBIX OCAJIKOB, CBSI-
3aHHBIX C IUKJIOHOM
“Jap3a”, mpousonien
TTO/TbEM YPOBHS BOJIBI
B peke Ha 2,5-3M, a

cantly in the periods of snowmelt and rain-
falls. For example, in 1981 due to the in-
tensive precipitation connected to cyclone
“dubza”, has taken place rise of a water
level in the river on 2,5-3m, and the flow
rate (by calculation) reached15-20 m3/
c.The riveris widest at its mouth where its
minimum speed (about 0.6 m/s and depth
(0.5-0.6 m) are observed. In fact, the depth
changes depending upon the width and in-
cline of a certain site; but it seldom exceeds
1-1.5m, the speed reaching 1.5-2 m/s. Rifts
and waterfalls can be observed all over the
river.

Five creeks, originating at the
Kihkpinych volcano slopes and joint into
one torrent at the foot, form the Levaya
(Left) Geysernaya river. V.I. Semeonov
gave names to four of the creeks. The right
creek — Prozrachny (Clear), or the Fourth
one collects its waters immediately from
the Kikhpinych volcano slopes. Its waters
are cold and pure, mostly due to the melt

22. Buo doaunwt pexu Ietizepnoii om ycmovegoui uacmu x eepxosvam. Ha saonem naamne
syaxanuueckuii maccue Kuxnunviu-sKenmas.

View of the Geysernaya river valley from its mouth to the upper course.
In the background — volcanic massif Kikhpinych-Zheltaya.




pacxoz (110 pacueTy)
nocruran 15-20 m°/c.
[ny6una u mupuHa
pPEKU M3MEHUYMBHI.
Hau6osbmas mmpu-
Ha PEKU B MEKEHb
(10-12m) oTmeuaet-
¢S B yCTHEBOH 9aCcTH.
31ech ke HabJOA-
eTcsl MUHUMAaTbHAs
ckopocTh okoso 0,6
M/c u ray6una 0,5-
0,6 M. B meiictBu-
TEJLHOCTH TJIyOMHA
pycJia U3MeHsIeTCs B
3aBUCHMOCTH OT TITH-
PHHBI, YKIIOHA KOHK-
PETHOTO y4acTKa, HO
PEZIKO TIpeBbitaert 1-
1,5 M, CKOPOCTH Ke

23. Jloauna pyuvsa Ilpospaunozo (“Koaopado”).
Valley of the Prozrachnyi creek (“Colorado”).

nmocruraer 1,5-2 m/c.
Peka n306uIyeT mpakTHYeCKH Ha BCEM MPO-
TSKEHWH MTepeKaTaMi, TOpOoTaMu, BOJIOTIa/1a-
MU.

[19Th MOTITHBIX PyUYBEB, 32POKIAATOTITIX-
¢ Ha CKJIOHAX ByJKaHa KUXMWHBIY, coemau-
HUBIIACH B OJWH TTOTOK y MOJHOXbS HA
MPeITOPHOM IIJTaTO, 06pa3yioT peky JleByio
Teiizepuyio. YeTbIpeM U3 HUX, HEKOT/Ia Ge3bl-
MSTHHBIM PYYbsIM, yIauHbIe, XOTsI 1 O€3bICKYC-
Hble Ha3BaHWS JaJ U3BECTHBIN KaMUyaTCKUI
kxpaesenl B.M1. Cemenos. CaMmbIii IpaBbIif -
[Tpospaunbiii win YersepToiii coOMpaer BomLy
€O CKJIOHOB HETIOCPEICTBEHHO ByKaHa Kux-
NMUHBIY. Pydeli HAOHEH XOJIOAHON YUCTON
BO/IO, 06Pa30BaHHOW B OCHOBHOM TIPH Tasi-
HUW CHEXHUKOB. B TIpuycTheBoil yacTu py-
Yyeli, CTAHOBUTCSI MHOTOBOIHBIM, HATTOMUHAS
TOPHYIO PEYKY, IPOPEe3aeT 3/1eCh TyhOoTaBbl 1
obpasyeT Hery6oKoe yiebe. JKUBOMMCHBIN
ero BuJ nojackasan B.JI. JleoHoBy Ha3BaHue-
Komopamo (doto 23). Hacto pyueii [Ipozpau-
HBIU UMeHYIOT pekoll [elizepHOi.

YeTbIpe APYTUX PyUbs IPOTEKAIOT TIO
3aMalHOMY W CeBepPO-3aMaJlHOMY CKJIOHAM
conku sKenroit. Onun 3 HUX pyueit sKenTorit
(‘TpeTuit) B cBoeM HU30Bbe MTepecEKAET MOJIST
TUAPOTEPMAJIBHO - UBMEHEHHBIX MTOPOJ, JIT
KOTOPBIX XapaKTePHO Co/lepsKaHme CaMOPO/I-

of snowfields. At the mouth, the creek be-
comes full, resembling a mountain river,
pierces tuff-lavas, and forms a shallow
gorge, whose picturesque view prompted
V.L. Leonov to name it Colorado (Photo
20). The Prozrachny creek is often called
the Geysernaya River itself.

The other four creeks run over the
Western and Northwestern slopes of the
Zheltaya Hill. One of them is the Zheltyi
(Yellow), or the Third creek. It its lower
course, it crosses fields of hydrothermally
altered rocks, for which presence of na-
tive sulfur is typical. Such “sulfurized”
plots create the yellow background of the
streambed, reflected in its name. The
mouth area of the Zheltyi creek is now
known as the Death Valley (XII in Fig 2).
The next creek — Krasnyi (Red), or the
Second one, is notable for small descend-
ing cold springs depositing red iron ox-
ides over its basin. The Goluboi (Blue) or
the First creek fills a deep bow-shaped
crevice at the Southwestern slope of the
Zheltaya Hill, and occasionally runs over
the spots of blue hydrothermal clays. Fi-
nally, the left and the southernmost creek
is called Bely (White) or Kisly (Acidic).
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Puc. 2. O63opuas kapma paiiona [onunwt Ietisepos.
1 - reiisepsbl, KUIISIUE U ropsiure UCTOYHUKY (TeMiepaTypa 6ogee 70°C);
2 - ropstune u Tenbie uctounnky (temieparypa 20-70°C);
3 - ICTOYHUKH ¢ TeMIiepaTypoii Boabl MeHee 20°C;
4 - TOpsiUYMeE TPSI3EBBIE U BOJIHbBIE KOTJIBI;
5 - maporasoBbIe CTPYH;
6 - XapakTepHble TePMaJbHbIE YYACTKU U ITPUMeYaTebHbie MecTa ouHbl p. [eitzeproii: I -
VIII - repmanbible yuacTku (cM. Takske puc. 5), IX - Bepxue-IeiizepHoe TepmasbHOe 1m0T€e, X
- 3ananao- KnxnunsryeBckoe tepmasbHoe noge, X1 - IOxHo- KuxnmnerueBckoe TepMaibHOe
noje, XII - Tonmuna Cmepru, XIII - 06pbiBbl nem30BbIx TydoB Kenrbie CKajibl 1 XOJOAHbIE
WCTOYHUKH (TIJIACTOBBIN BBIXOJ] XOJOIHBIX TPYHTOBBIX BOI);
7 - n30IUHUA pesibeda;
8 - 0OPBIBBI, YCTYIIbI 6OPTOB A0JIKHBI P. [efi3epHOIi;
9 - momuxkwm secauka: 1 - B Jlomune lefizepos, 2 - B BepxoBbe p. [eiizepHOii.

Fig. 2. General map of the Valley of Geysers area.
1 — geysers, boiling and hot springs (temperature above 70°C);
2 — hot and warm springs (temperature 20-70°C);
3 — springs with water temperature below 20°C;
4 — hot mud and water pots;
5 — steam-gas jets;
6 — characteristic thermal sites and notable places of the Geysernaya river valley: I — VIII —
thermal sites (see also Fig. 5); IX — Upper-Geyser thermal field; X — Western-Kikhpinych
thermal field; XTI — Southern-Kikhpinych thermal field; XII — Death Valley; XIII — precipices

of pumice tuffs Yellow Cliffs and cold springs (bedded discharge of cold ground waters);

7 — relief isolines;

8 — precipices, ledges of the Geysernaya river valley;
9 — ranger’s houses: 1 — in the Valley of Geysers, 2 — in the upper course of the Geysernaya

river.

Holi cepsl. Takue “ocepHeHHBIE” YIACTKH CO-
3/1a10T JKENTHIN (hOH pycJia Pydbs, 4TO OTpa-
3UJIOCH B €70 Ha3BaHUU. YCTbEeBOU y4acTOK
/KenToro pyubst u3BecteH ceiiuac kak /oau-
na Cuepmu (X11 ma puc.2). Caenyrouiuii py-
yett Kpacubiit it BTopoit xapaktepen Tem,
4TO B JIOJIUHE U €T0 PyCJyie HAGIIOMAI0TCS He-
GOJIbITIE HUCXO/IATINE XOJOAHbIE HCTOYHM-
K#, 00pa3yIolne 0CajKi OKUCIOB Keje3a
KkpacHoro 1sera. Toy6oii pyueit (Ilepsbiii)
3aHUMaeT TJIyOOKYIO [yrooOpasHyo paciie-
JINHY Ha I0T0-3aI1a/THOM CKJIOHe conku sKeJr-
TOH M MeCcTaMU IIPOTeKaeT Mo y4acTKaM pac-
MIpOCTpaHeHUs] TUAPOTEPMATbHBIX TJUH C
npeobaganueM curero 1seta. Hakonerr, ca-
MbIH JIEBBIN, caMblil 10KHBIN pyueil besbrit
um Kucibiit. B ero BepxoBbe pacmono:KeHbl
11apora3oBble CTPYH U KUIISTINE TPsS3eBbie

At its upper course, gas-steam jets are lo-
cated, as well as mudpots whose sides are
banded by sulfur deposits. Running from
numerous pots, water with clay smallest
and sulfur particles enters the stream thus
increasing its turbidity and giving it a
whitish color. Down the confluence point
of the above creeks, over the banks of the
high-water dimmed torrent known as the
Mutny (Turbid) creek, thermal manifes-
tations of the so-called Zapadno (West-
ern)-Kikhpinych thermal field can be
observed (X in Fig. 2).

The mentioned creeks make their
way slightly carving the surface of the
Kikhpinych-Zheltaya massif foot. But the
Prozrachny creek, and then the Mutny
one incise into the volcanic plateau to 50-
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KOTJIBI, CTEHKU KOTOPBIX OKAHMJIEHBI OTJIO-
JKeHUSIMU cephl. BeITekaromas 3 MHOTOYHC-
JIEHHBIX KOTJIOB BO/IA C TJIMHUCTBIMUA MEJIb-
YaUTITUMUA U CEPHBIMU YaCTUIIAMHU, TTOTTAIaeT
B pyueil, BoJa KOTOPOro mpuobperaer MyT-
HOCTD U Gesecnii 1Bet. Hiske custiust Ha-
3BaHHBIX PYYbeB OOIIMIA, yKe TOCTATOUHO
MHOTOBO/THBITI MyTHOBATBII TOTOK, U3BECTEH
Kak pyueil Mytubiil. Ha ero mesom Gepery
MOXKHO BUJIETh TEPMOTIPOSIBIEHUS TaK HA3bI-
BaeMoro 3anaono-Kuxnunviuesckozo mep-
Mmanvroezo noas (X Ha puc. 2).
BrrmenazBanHuble pyYby TOUTH /IO CJIU-
SIHWS B OINH pydeit MyTHBIN TPOKJIaIbIBAIOT
CBOH 1IyTh, c;1ab0 Bpe3asiCh B MOBEPXHOCTD
noxaoxkug Maccusa Kuxnunsry-sKenras. Vc-
Kiodenue cocrabiaser pydei Toay6oii. Ho
yKe pydeit MyTHBIN U iepe/i CIUSHUEM C HUM
pyueii IIpospaunsriii Bpesarorcst Ha 50-70 M B
BYJIKAaHUYECKOE TJIATO U 00Pa3yioT y3Kue
yiiesbe 06pasHbie JOJTUHBI. Mbl yIIOMUHAIN
BBITITE O TAKOW JTOTMHE B yCTHEBOI YacTH py-
uybg [Ipo3paunoro - yuenase Kosopamo.
Bonee muOTOBOHDBIIT
pyueii ITpo3paunbiii mojas-
JISIeT CBOEW YUCTOHN BOMOM
pyuyeit MyTHBIE U 4UyTh
HIDKe UX COeTUHEeHUs BOoJa
peku JleBoii elizepHoii Tak-
JKe TIpo3pavHa Mo Bcel ee
mpuHe. Peka 31ech nmeet
MIpSIMOE PYCJIO U TeYeT B 3a-
TIaJTHOM HAIIPABJIEHUN B y3-
koM (mmmpuna 200-300 M)
yIIeIbe, CTEHKH KOTOPOTO
BozBbimaoTes Ha 100-150 m
HaJl pekoi. [IpoTszkeHHOCTh
aTOTO0 oTpe3ka pexu - 900 m.
ITocne Bnazenus cnpasa
pyubs IIpaBoro peka moso-
paunBaeT Ha I0TO-3amaml,
MpeojoyieBas myTh GoJiee
4yeM B OJIUH Kusometp. Pyc-
JIO peKH TaKsKe CIIPSIMJIEH-
Hoe. /lonHa mocTeneHHo

70 m forming narrow gorge-like valleys,
one of which — Colorado — was mentioned
earlier in this paper.

The deeper Prozrachny creek sup-
presses the Mutny one by its clear water,
and further on, after their junction-point,
water of the Left Geysernaya River is pure
all over its course. Here, the river goes
straight westwards along a narrow (200-
300 m) canyon, whose sides rise 100-150
m above the river. This sector of the river
is 900 m long. After confluence with the
Right stream, the river turns South-West
making its way for more than 1 km in a
straightened channel. The river valley
gradually gets broader and deeper, reach-
ing sizes of 800 and 200-250 m, corre-
spondingly.

At the end of the previous sector,
confluence of the Left and Right
Geysernaya rivers occurs, which naturally
increases the flow rate. The river turns
south and keeps to that direction for about

—_

24. Pexa Ieiizepnas, nuzoeve 6odonada “Ipexrxackaonntii”.

Geysernaya river, lower part of the Trekhkaskadnyi waterfall




pacmupsiercst u yraybmsiercst. B
KOHIle TAHHOTO y4YacTKa IMIMPUHA
ee nocturaer 800 M, a rryOuHa
Bpesa - 200-250 m.

3/1ech MPOUCXOUT CIIUSI-
Hue pex Jlesoit u [Ipasoii [eitzep-
HOM, U, eCTECTBEHHO, YBEJINYNBA-
eTcs pacxo]] peku. HampaBnenne
peKU M3MEeHsIeTCs Ha I03KHOE U CO-
XpaHseTCsT Ha PACCTOSIHUM TTIOUTH
B 2,5 kM. [eiisepHast TeueT 110 3a-
METHO PaCHINPSIOIIeics 10 OTHO-
ro Kujomerpa goJuse. Jlepobe-
peKHAS 4acTbh TOJUHBI HoJIee M-
pokast. OHa HauHaeTCs KPYTHIMU
obpsiBamu TopHOTO TIATO, HEO-
CTYITHBIMHU JIJIST TIOJTbEMA U CITyC-
Ka, ¥ 3aTeM TIJIABHO MOHMKAETCS
K pycay. Oco6eHHO XOPOIIo 9TO
BUJIHO Ha y4acTke Bepxue-leiizep-
Ho20 mepmanvrozo noas (1X Ha
puc. 2). [IpaBbrit 6eper HAIPOTHB
npejcraBasier coboi KpyThie
CKJIOHBI BILIOTH 710 OOPBIBOB BbI-
coroi1 10 70-100 M, TogHUMAIOIIN -
MUCS HETOCPENCTBEHHO OT PeKU
TTOCTETIEHHO MOBBITIAIOINMUCS K
BepimnHaMm conku leiizepHoii. B
orauuune ot JleBoit TeiizepHoii
peka leiizepHas Ha 3TOM ydacTKe
MeeT U3BUJINCTOE PYCJI0, OTMEeYa-
I0TCSI KPYThle€ IIOBOPOTHI, B TOM
YHCIIe MO TIPSAMBIM yriioM. [ny6u-
Ha Bpe3a PeKW OTHOCUTEJBHO T0-
BepxHOcTu lopHOTO TIaTO ZMOC-

25. Bepxusas wacmo 6odonaoda “Tpéxxacxaonviii” u
eeiizep Bepxnuii.

Upper part of the Trekhkaskadnyi waterfall and the

Verkhnii geyser.

turaet 350-400 m.

Hwusxe peka moBopaymBaeT BHOBb HA
I0T0-3aI1a/ ¥ TEYET B ITOM HANIPABJIEHIH OKO-
g0 1,8 kM. IIpnMevaresbHBIM, UTO XapakKTe-
pusyert poauny leitsepHoii 371eCh, ABIAIOTCA
TPU BOJIOTIAIA, CJIEYIOIINe OIH 32 JAPYTUM
n o6pasyroriye OOIIHi, “TpeXKacKaHbIii”, BO-
Jionaj; BEICOTOH 29 M, u 1epBble Teii3epsl co
CTOPOHBI BEPXHETO TeueHus peku (hoTo 24).
Ha BepxHeii KpoMKe Bojomna/a meprodec-
Ku pabotaer reiizep Bepxuuii B pyciie, a 4yTh
HITKE Ha TIPaBOM Oepery MOKHO HabJo/aTh
6oJiee cTabuIbHOE NelicTBue reiizepa Bepxuuit
(doro 25). Orcroga HaunHaeTCs1 (C BEPXOBHS)

2.5 km, running along the widening val-
ley. Left side of the valley is much broader.
It starts from the steep slopes of the
Mountain Plateau, inaccessible for climb-
ing, and then smoothly lowers toward the
river-bed. This is most clearly observed at
the area of the Verkhne (Upper)-
Geysernoye thermal field (IX in Fig. 2).
The right side, in contrast, presents steep
slopes right up to precipices rising up to
70-100 m above the river itself and gradu-
ally elevating to the tops of the
Geysernaya Hill. Here, the Geysernaya

© B.M. Cyzpoboe V.M. Sugrobov
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WJIN 37IeCh 3aKaHYMBaeTCs (C HU30BbS) PEKU
Teiizepnoii /losmHa leiizepos. Ipubausureinb-
HO /10 ycThs pyd. VITpyIiKa XapaKkTep I0JTMHBI
Teit3epHOii COXpaHSIETCs], TO €CTh IIPaBBIH OOPT
MIPEJICTABJISIET COOOM KPYTOit MecTaMu OOPbI-
BHCTBIH CKJIOH, JIEBBIH - TIOJIOTHI CKJIOH BOJIN-
3U pycJia, KPYTO TIOJHUMAIONIUIICS 3aTeM K
6poske TopHoro miaro. JlojHa pacimpsier-
ca 10 1,5 kM.

Hwxe yerpa pyubst Urpyiika, KOTOPBIT
MaJIeHbKUM, HO U3SITITHBIM BO/IOTIA/IOM CITpaBa
BJIMBaeTCs B [eli3epHyto, JIEBBIN 1 ITpaBbiii Oe-
pera B IPUPYCJIOBOI YaCTH BBITTOJIAKUBAOT-
csi. B ynanenuu ot pycsa Gepera Tak:ike KpyTo
MOAHUMAIOTCST K GopTaM, 0COOEHHO Ha JIEBO-
6epesxbe. BpoBka J1eBoro 60pra J0JUHbI 37€Ch
npubJIMKeHa K PEKe, 1 I0JTMHA HECKOJIBKO CY-
sxaetcd 10 1-1,2 kM. VIMeHHO Ha 3TOM yyacTke
peka GoJiee Beero Bpesana (Ha 500 M) B OKpy-
JKatorye nosnny lopHoe ntato u conky leii-
3epHYIO.

[Tocne Bnanenus ciesa B leiizepuyio
pyu. CTymieH4aToro peka pe3Ko IO MPsSIMBIM
VIJIOM TIOBOpPAaYMBAaeT Ha CeBepo-3amaj 1 3a-
teM yepe3 300 M TedeT B 0O1IIEM 3aMaHOM Ha-
MpaBJIeHUU, U3MEHISA eTO Ha OTAeJTbHBIX
KOPOTKHUX OTpe3kax nyTH. /lasee Ha mpoTsi-
xeHnn 1,5 KM peka TIaBHO TeJeT Ha I0r0-3a-
maja u cupasa BuagaeT B peky lllymayio.
IMocaennwit 2,5 kM yuacTok leiizepHoit co-
cTaBJIgeT IeHTpaibHylo YyacTh [Jonunbl Tei-
3epOB, ONMChIBAEMON HIKE O0JIee IeTaabHO.
[Honuna pexu lelizepHoil 31ech nocTUraet
MaKCUMaJbHON MupuHbI-3 KM. JIeBbIii Geper
TaK ke, KaK ¥ Ha J]PYTUX y9acTKaX PeKH, 3Ha-
YUTEJHHO IIUPE MPABOTO U UMeeT BUJ IIUP-
K00OpPa3HOTO TMOHUKEHUS, TTOBEPXHOCTD
KOTOPOTO U3pe3aHa MHOTOUUCJIEHHBIMY TTPU-
TokaMmu pyubs Boponaznoro. Pyudeii Bono-
MaJHBId B MPUYCThEeBOW YaCTU MOJUHBI
TefizepHoli HU3BEPTraeTCs KPAaCUBBIM TEILITbIM
BozomazoM BeicoToit 28 M B 110 M oT Braze-
Hud B [eiizepnyio.

[1aBeHCTBYOIMMHU BepIIMHAMU Oac-
ceiina pexu lelizepHoil sABJsIETCS BYJIKAHU-
YyecKni MaccB KUXTUHBIY, BBITAHYTHIH C Ce-
BepO-BOCTOKA Ha I0T0-3a11aj] MTOUTH Ha 8 KM,
conka leiizeprasg u mnato Kpyrioe (mpaBbiit
6opr) u TopHoe miaTo (1eBblii 6opT). Mac-

river has a meandering channel, with
sharp turns and depth up to 350-400 m
with respect to the Mountain Plateau.

Further down, the river turns
Southwest again, and runs in this direc-
tion for about 1.8 km. a notable feature of
the Geysernaya valley here are three wa-
terfalls following one another and form-
ing a single, “three-stage” waterfall 29 m
high, as well as the first geysers at the up-
per course of the river (Photo 24). At the
upper edge of the waterfall the Verkhenii
v Rusle geyser periodically operates, while
a bit lower, at the right bank, one can ob-
serve more stable activity of the Verkhenii
geyser (Photo 25). This is the place, from
which the Valley of Geysers starts (if to
approach from the upper course of the
Geysernaya River), and where it ends (if
to take the opposite direction).

At the place where the Igrushka
(Toy) creek runs into the Geysernaya
river, its both banks become flattened
and the valley gets narrower (1-1.2 km).
Here the river is to the greatest extent
(500 m) “incrusted” into the surround-
ing Mountain Plateau and the
Geysernaya Hill.

After the inflow of the Stupenchaty
(Stepped) creek from the left, the
Geysernaya river turns Northwest at a
right angle, and passing 300 m takes gen-
eral western direction with some small
changes at separate short plots. Further
on, the river runs Southwest for 1.5 km,
and flows from the right into the
Shumnaya (Noisy) river. The last 2.5 km
long part of the Geysernaya river forms
the central area of the Valley of Geysers
that will be in detail described below. The
basin of the Geysernaya river here reaches
its maximum width of about 3 km. The left
bank is much broader than the right one
and has a shape of a cirque-like valley
whose surface is wrinkled by numerous
tributaries of the Vodopadny (Waterfall)
creek dashing down as a beautiful warm
waterfall 110 m prior to entering the
Geysernaya river.




cuB Kuxmnuueiu co-
CTOUT U3 HECKOJb-
KUX BYJIKAHUYIECKUX
coopyxenuit. Ca-
MBI MOJIOJON neil-
CTBYIOIIMI BYJIKaH
Kuxnunbry, npemu-
CTaBJIAIONUI OO0
nBa 6a3aJbTOBBIX
KOHyca: 3amaJgHbIi
u Casuua. Ilocie-
IHUN BBIJEJISIETCS
YeTKUMU JTUHUIMU
MIPABUJIBHOTO KOHY-
ca. IOsxmee pacro-
JIOKEH TOTYXIIUH
CTPAaTOBYJKAH -
Crapoii  Kuxmu-
HBIY, CHMBOJIOM KO-
TOPOTO CJIY;KUT ropa
IInk, u eme 10KHee
JAIUTOBBIN BYJIKAH
- conka JKenras.
Konyc CaBuya BbI-
coroit 1552 M umeer

26. Cmapviii Kuxnunoty, 2opa ITux. Ha nepednem naane -
3anaono-Kuxnunviuesckoe mepmanvhoe noe.

Staryi Kikhpinych, the Peak Mountain. In the foreground -

Western - Kikhpinych thermal field.

HeOOJIBIIOI KpaTep
nuametrpoM 60 M u
ray6unoit 30 M. B kpatepe u Ha rpebHe oTMe-
vaetcst caabas (hymMaposbHas AesTeTbHOCTb.
B ceBepHOM HaIpaBIeHUH OT KOHYCA PACIPoO-
CTpaHeHBl MOJIO/IBIE JTABOBBIE TTOTOKH, YETKO
BBIPAKEHHBIE B COBPEMEHHOM peJibede, a BO-
CTOYHEe BBIJIeJIIETCS YePHOHN HAIJIENTKOH ach-
dysuHbIit Kyrmos Kpab. /IpeBHsIst MOCTPOIi-
ka ByJsikaHa Ctapbiit KUXTTUHBIY BBITJISAINAT HE
MeHee KMBOIIHICHO, YeM CTPOHHBIN KOHYC MO-
sonoro Kuxnuubiua, 6aroapst riaBHOM ero
BepINNHEe U BCETO MACCHBA OCTPO CTOJIOUATO
rope ITuk, nMerorneit BeicoTy uyTh 60s1ee 1600
M (doTo 26). YkpalraeT MacCUB U €T0 10K-
HOe OKOHYaHMe corka sKesras, U3/1aau BbI-
NeNIIIONIAsCS CBOMMY MSATKUMH OYepTaHUsI-
MU CKJIOHOB U JKEJITBIM IIBETOM CJIaraiolInX
COTIKY TUZIPOTEPMAJIbHO-U3MEHEHHBIX TTOPO]I.

JleBoGepeskbe pexu leiizepHoil npej-
craBJisieT co00it KPyThie, B BEPXOBbEe 0OPIBU-
cThie, CKJIOHBI [opHOTO TIaTO, GPOBKaA
kotoporo nmeet ormeTkr 800-900 M. Haz 06-
PBIBAMU BO3BBINIAIOTCS OT/EIbHBIE BEPITHH-

Main tops of the Geysernaya river
basin are the Kikhpinych volcanic massif
stretching from Northeast to Southwest
for almost 8 km, the Geysernaya hill, the
Krugloye (Round) plateau (right side)
and the Gornoye (Mountain) plateau (left
side). The Kikhpinych massif consists of
several volcanic constructions. The
youngest active volcano is Kikhpinych
presenting two basaltic cones: Zapadny
(Western) and Savich, the latter notable
for its regular shapes. To the South, an ex-
tinct stratovolcano of Stary (Old)
Kikhpinych is located, whose symbol is
the Peak mount; and a dacitic volcano
named the Zheltaya (Yellow) hill. The
Savich cone 1552 km high, hosts a small
crater 60 m in diameter and 30m in depth.
Poor fumarole activity is recorded within
the crater and over its edge. Recent lava
flows clearly distinguished against the
modern relief stretch Northward, whereas
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ku BepiuHky ¢ orMeTkaMu 1050-1090 M, ko-
TOpBIE B T€0JIOTHYECKOM OTHOIIIEHUU SBJISIOT-
CcS 3KCTPY3WSIMU JAINUTOB, HAIpPUMEpP
axcTpy3us boproBas. Bombimas, cpeamaHas
YacTh MPaBoOro Oepera OTHOCUTCS K KPYTHIM,
HO PaBHO TOHMKAIONINMCS CKJIOHAM COIKHU
Teitzeproii (Bbicota 1085 M) 32 HCKJIIOUYEHU-
eM HeOOJIBIIIOTO yYacTKa BepXOoBbs pyd. Jla-
BOBOTO, T/le HAGJIIOMAI0TCS YAUBUTEIbHbBIE
06pbIBBI T1eM30b1BX Ty(hoB Kenrbre Craibr.
Bepxosbs I1paBoii [eiizepHoii nmpuHajiie;kat
conike OcTaHnel, a TPUYyCTheBas 4acThb - CKJIO-
HaMm conku [Lmato Kpyrioe.

Crapsiit Kuxnmubnd 3sHaMeHuT coBpe-
MEHHBIMH THAPOTEPMATIBbHBIMU TTPOSIBICHU-
SIMU, MHOTO TTPEBBITIAIOIUMHU 110 MOTITHOCTHU
u 06Ky caabbie pymaposisl Konyca Casu-
ya. OcHOBHOE TepMaJIbHOE T0JIe TIPUYypoUe-
Ho Kk Kpatepy Craporo Kuxnunasiya moytu B
nerTpe MmaccuBa Kuxnuabra. KpyTsie mecTa-
MU OOPBIBUCTBIE CTEHKHU, UCTEIIPEHHbIE
MHOTOYMCJIEHHBIMU IIOBEPXHOCTHBIMU BOJIO-
TOKaMHU, JIeJAI0T KpaTep TPYAHOAOCTYTHBIM
11 TiepeBukeHns. BMecte ¢ TeM npuyy-
JBbIe GOPMBI MUKPOPeTbeda, CBETI0-3Ke-
TBIN U JIaske 30JI0TUCTBIN Ha COJTHITE I[BET T10-

pOJI, CIaraloluX CTEHKU KpaTepa, CO3aloT
cBO€OOPa3HbIil, OUEHb MPHUBJIEKATEIbHBIN

to the East one can see and effusive dome
named Crab. Like a well-proportioned
cone of the young Kikhpinych volcano,
the ancient edifice of Stary Kikhpinych
looks quite picturesque due to its main top
presented by a pointed Peak mount, hav-
ing height hardly more than 1600 m
(Photo 26). Decorates a massif and its
southern ending a hill Zheltaya, from afar
allocated by the soft outlines of slopes and
yellow color of the hydrothermally altered
rocks composing a hill.

Left bank of the Geysernaya River
shows steep slopes of the Mountain pla-
teau, border which has marks of 800-900
m. Some separate tops, having 1050-1090
m high presentes in geological respect
dacitic extrusions, for example, the
Bortovaya (Borad) extrusion. A large cen-
tral part of the left bank refers to steep but
equally descending slopes of the
Geysernaya hill (1085 m high), with the
exception of a small plot of the Lavovy
creek lower course, where magnificent
precipices of pumice tuffs called Yellow
Rocks can be observed.

Stary Kikhinych is famous for its
modern hydrothermal manifestations sur-
passing weak fu-
maroles of the
Savich cone in
power and ap-
pearance. The
main thermal
field is confined
to the crater of
the Stary
Kikhpinych lo-
cated almost in
the center of the
Kikhpinych
massif. Steep,
occasionally
abrupt sides
freaked by nu-

27. Ilonie 2udpomepmanvHo-usmMeHeHHbLX NOPOO 8 8epxoebiax pyuvsa Kucnoeo.

Field of hydrothermally altered rocks in the upper course of the Kislyi creek.




28. Tepmanvras nrowaoxa - ucmounux “Uépnouii” na neeom éepezy pyu. Mymnoezo. Ha
3a0nem naane sxcmpysus conka JKénmas.

Thermal ground — the Tchernyi spring on the left side of the Mutnyi creek. In the

BUJI 3TOMY ydac-
TKy BYJKaHa.
Kpartep wumeert
pasMmep B moTe-
pEeYHUKE OKOJIO
1,5 kM, rryOumy
noutu 600 M, a
KPOMKH Kpartepa
nocturaior 1400
M BBICOTBI Hap
YPOBHEM MOPS.
Cobuparomuecs
B KpaTepe aTMoC-
depHble ocagKu
00pasytoT pyudeii-
KU, KOTOPBIE CO-
€JIUHSIIOTCS Y BO-
CTOYHOM pa3pyIIeHHON CTEHKU KpaTepa B py-
yeit Kucawrit (boto 27). TepmanbHOe mose
pyubst Kucoro Ha3wsIBaloT Takxe noiem Bo-
cmouno-Kuxnunviuegckux naposvlx cmpyui
(10 na puc. 1).

TunporepmanbHasg akKTUBHOCTD cOCpe-
JIOTOYEHA PENMYTIIECTBEHHO B CEBEPHOIT Ua-
CTH KpaTepa, TJie BBIIAEISIOTCS OT/leIbHbIe
HeboJIbINe TepMaibHble MoJIst. B 0CHOBHOM
3/1eCh HAOJIOAI0TCS TApOra3oBble CTPYH C
MaKCUMAJIbHOU TeMIIEPATy PO, IPUOIIHIKAIO-
1[etics K TOUKe KATIEHUS BOJIbI HA JAHHOM BbI-
cote -97°C. Ha ojiHOM 13 y4acTKOB, B Y3KOM
VIIEJIbe HA JIEBOM CKJIOHE B BEPXOBbE PYyUbst
Kucnoro ormeuatoTcst iBe MOTIHbBIE TTApOTa-
30BbIe cTpyu. HabJroqaeMble MHOTOYHCIICH-
Hble TepMaJbHblEe “UCTOYHUKU  UMEIOT
HeOOJIBIION eOUT, TaK KaK BCe OHU Pe3yJib-
TaT CMeIeHNs KOHIeHcaTa apa u arMocdep-
HBIX oOcajkoB. Temmeparypa BOJIbI
M3MEHSETCS B MUPOKUX TIPEJIeNIax, BO/Ia UMe-
eT XapaKTepHBIN Cyab(aTHO-HATPUEBBINA CO-
CTaB, HENPUSATHBI TPUBKYC C JETKUM
3a11aX0M CEPOBOIOPO/IA.

OcranpHble YUYaCTKU THUPOTEPMATh-
HOU aKTUBHOCTHU MaccuBa KUXTIMHBIY OTHO-

background — extrusion of the Zheltaya hill

merous surface flows make the crater
hard-to-reach. At the same time, a bit
fantastical and queer shapes of the
microrelief and light-yellow rocks com-
posing the crater walls fashion this part
of the volcano quite peculiar and attrac-
tive. The crater has a cross size of about
1.5 km, depth of almost 600 m and edge
height of about 1400 m above the sea level.
Atmospheric precipitates accumulating in
the crater make small streamlets that
merge at the eastern eroded wall forming
the Kisly (Acidic) creek (Photo 27).
Thermal field of the Kisly creek is also
called the Field of Eastern-Kikhpinych
Steam jets (10 in Fig. 1).

Hydrothermal activity is mostly
concentrated in the northern part of the
crater where separate small thermal fields
are distinguished. Vapor-gas jets occur
here, with maximum temperature close to
the boiling-point for this altitude (97°C).
At one of the sites, within a narrow gorge
at the left slope of the Kisly creek upper
course, two powerful steam-gas jets can
be observed. Numerous thermal “springs”
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29. 0scno-Kuxnunviwesckoe mepmanvtoe none. Boanu -
Bonavwoii Cemauux.

South-Kikhpinych thermal field. In the distance — Bolshoi

have small flow
| rates, because
all of them are
the result of va-
por condensate
mixing with at-
mospheric pre-
cipitates. Water
temperature
varies within a
wide range; the
water has typi-
cal sulfate-so-
dium composi-
tion and un-
pleasant taste
with a slight
smell of hydro-

gen sulfide.
Other
sites of the

Kikhpinych hy-

cATCA K conke KenToii n ee 3amagHomMy To/I-
HOXKWIO M HaXOMSATCS yXKe B Gacceiitne peku
Teiizepuoii. B rpyi1iie oTeIbHBIX TEPMOIIPO-
SBJIEHUN B HU30Bbe pyubeB sKestoro, Kpac-
Horo, Tosry6oro, a Takske B oJiHe pyd. MyT-
HOTO, U3BECTHBIX MO/ Ha3BaHUeM 3anadio-
Kuxnunviuesckux naposvix cmpytii, BbIeNs-
I0TCS YYaCTKU B JIoJIMHE py4dbsd MyTHBIH 1
Honuna Cuepmu (X11 na puc.2). Tepmans-
Had IIJIOIA/[Ka Ha TEPBOM yYacTKe PacIoJio-
’KeHa Ha JieBoM Gepery pyubst MyTHOTO, ITpH-
MepHO B 200 M BBIIIIE CAUSHUS €T0 C pydbeM
[Tpospaunbm (poTo 28). XapakTepHoe Tep-
MOTMPOSIBJIEHUE - HEOOBINOI BOIHBII KOTEJ,
yepe3 TTOBEPXHOCTh KOTOPOTO WHTEHCHBHO
BBIJIEJIETCA Ta3 ¢ 3allaXOM CepPOBOIOPO/IA.
Bona numeer remriepatypy 54°C 1 n3-3a ipu-
MeCH COeIMHEeHUN Cephl - TEMHO-CEPBI 1IBET
(ucrounuk Yepnsiit). Hemonaneky HaxoamnT-
cs aporasoBas cTpys ¢ Temiepatypoit 93°C
1 HUCXOJSIINN NUCTOYHUK C TEMIIepaTypoit
Boabl 75°C. B nebonbmux yraybaeHusx
MOJKHO JIETKO OOHAPYIKUTh JKEJIThIe CKOTLIE-
HUS CaMOPOAHON cepbl. TepMmasbHas ILJIO-
mazka /loamaa cMepTH pacrosioxkeHa B yc-
TheBOM yacTu pyubs sKeaToro m orinyaer-

drothermal ac-
tivity refer to the Zheltaya hill and its
western foot, being located already within
the Geysernaya river basin. In the group
of separate thermal manifestations at the
lower course of the Zheltyi (Yellow),
Krasnyi (Red), Goluboi (Blue) and
Mutnyi (Turbid) creeks, also known as
Western-Kikhpinych Steam vents, singled
out are the sites within the Mutnyi creek
valley and the Death Valley (XII in Fig.
2). Thermal area of the first site is located
at the left bank of the Mutnyi creek, about
200 m up its confluence point with the
Prozrachnyi creek (Photo 28). Typical
thermal manifestation is a small water pool
with intensive surface gas emissions hav-
ing the smell of hydrogen sulfide. Water has
temperature of 54°C and dark-grey color
due to admixtures of sulfur compounds
(the Black spring). Not far off, there is a
93°C steam-gas jets and a descending
spring with water temperature of 75°C. In
small deepenings it is possible to find out
yellow congestions of native sulfur easily.
Thermal ground of the Death Valley is lo-
cates at the mouth of the Zheltyi creek and




CS OT IPYTUX OTCYTCTBUEM BBICOKOKOTEMIIE-
paTypHBIX TePMOTPOSBIEHUN. XapaKTep-
HBIM 3/1€Ch SBJISIOTCS BBIXOBI ra3a (Temiie-
patypa 19°C) u mporpeTsie y9acTKU IPyHTA
¢ TeMmepatypoit HemHorum 6osee 20°C. Yua-
CTOK XOPOIIIO 3aMeTeH IO JKEJTOU OKpacke
TTOBEPXHOCTHU U3-3a CKOIIJIEHNUH CAMOPOTHOM
CEPbl B YACTHOCTH TAaK HA3BIBAEMBIX CEPHBIX
6yrpoB. Ocob6eHHOCTH 3TOTO TEPMAJIHOTO
I0JISI PACCMOTPEHBI HUKE.

CaMbIMU MOITHBIMHU U 9 (HEKTHBIMU
TEPMOIIPOSIBJIEHUSIMU 9TOTO YUACTKA CONKHU
Kenroii sBastiorest FOxucno- Kuxnunviuesckue
naposvle CMpPyu U CONMyTCTBYIONIUE UM JIPY-
TUe BUJBI TUAPOTEPMAJBHON aKTUBHOCTH.
TepmasibHOE [10JIE PACIIONIOKEHO Ha TIpaBoOe-
peXbe BepPXOBbs pyubst bemoro (doto 29).
3necw Ha momaan pasmepom 170x400 m Ha-
GJIFOIAI0TCST TEPMAJTbHbIE TLTOTIAIKU ¢ MHOTO-
YUCJEHHBIMU MEJIKUMHU TPSI3EBBIMU, KaK
MTPABUJIO, KUTISATITUMU BOPOHKAMU 1 KOTIAMH,
TeMIiepaTypa B KOTOpbIX gocturaetr 96°C.
Bonpmasg wacte ux pacrosoxeHa B pycie u
B/I0JIb GEPETOB IBYX PYYEHKOB, BIAJAIOINX
cyieBa B pyuell Besbiii. BogHble KOTIbI nMe-
10T KEJITO-3€JIEHbII 1BET U3-3a IIPUMECH
Cepbl, OTJIOKEHHST KOTOPOI 0COOEHHO 3aMeT-
HBI [10 KPasiM OTBEPCTUIA C BBIXO/IAMU T1apa 1
ra3a. MHOT1e KOTJIbI 3aII0JTHEHBI OeJI0i TJTH-
HUCTOU MacCOU C y3bIPSMIeNics TOBEPXHOC-
THIO OT BBIJIEJIEHUS TTapa U raza. MokHO
BUJIETh TaKKe MUHHUATIOPHbIE OeJIble 1 JKeJI-
TOBaThble TPsI3eBble ByTKaHunku. Kak n Ha
JPYTUX TEPMAJIbHBIX MOJISIX OLIYIAETCS CJIa-
ObIiT 3a11aX CEPOBOIOPOJIA.

CBoeobpasHbIM 3aBEPIIEHIEM THIPO-
TepMaJbHON JesdTeabHOCTU conku sKenToit
SIBJISTIOTCSI TEILJIbie UCTOYHUKYU Y MECT CJIUSI-
Hud pyubeB [Ipospaunbiii 1 MyTHbii. B n0-
JINHE TIepPBOTO, BhIlIe yileabs KoJsopano,
OTMeYeH MCTOYHUK ¢ TeMiepatypoit 37°C, a
B 150 M HIKe MX CJAUSIHUS Ha JIeBOM Oepery
peku lelisepHOil - HICTOYHUKYU C TeMIlepaTy-
poii 27°C (Heoxunauusie). Bepxauii BBIX0
BOJIbI HaxoAUTCs Ha BbicoTe 60 M OT ypesa
PEKU ¥ XOPOIIIO 3aMETHBI TI0 P;KABO-KPACHO-
MYy IIBETY pycJa pydyeiika, OKpaleHHOTO Mpu
OCak/IEHUU U3 BOZIBI OKMCJIOB Kese3a. K oc-
TaJIbHBIM TEPMOTIPOSIBIIEHUSIM OacceiiHa pekn

differs from the others by the absence of
high-temperature thermal manifestations.
Here, typical are gas discharges (19°C) and
heated grounds with the temperature
slightly above 20°C. The area is well rec-
ognized by its yellow surface due to accu-
mulation of native sulfur, especially of the
so-called sulfur knolls. Peculiarities of this
thermal field are considered below.

The largest and the most effective
thermal manifestations of this area of the
Zheltaya hill are the Southern
Kikhpinych Steam jets and other types of
hydrothermal activity attributed to them.
The thermal field lies at the right side of
the Belyi (White) creek upper course
(Photo 29). Here, thermal sites with nu-
merous small mud (as a rule bubbling)
funnels and pools whose temperature
reaches 96°C, occur over the area of
170r400 m. They are mostly distributed
over the basin and along the banks of two
streamlets entering the Belyi creek from
the left. Water pools are colored yellow-
green due to admixtures of sulfur whose de-
posits are especially notable at around the
holes discharging vapor and gas. Many
pools are filled with white loamy substance
with the surface bubbling from gas and va-
por emissions. On can also observe tiny
white and yellowish mud volcanoes. Like
over the other thermal fields, slight smell
of hydrogen sulfide is felt.

To complete the picture of the
Zheltaya hill hydrothermal activity, we
should note warm springs located at the
confluence points of the Prozrachnyi and
Mutnyi creeks. In the basin of the first
creek, over the Colorado gorge, a 37°C
spring is reported, and 150 m below their
confluence point, at the left bank of the
Geysernaya river, there exist several
springs with the temperature of 27°C
(Neozhidannye (Unexpected) springs).
The uppermost water outflow is located
60 m above the river brink and is well dis-
tinguished by rust-red color of the
streamlet basin due to iron oxides precipi-
tation from water. Further on, when de-
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TefizepHoli, pacioyio;KeHHBIX HUXKE TI0 ee Te-
YeHMI0, Mbl BepHeMcs Tipu onucanuu [lou-
ubl [eiizepoB. Ho mnipexje n0MOJTHUTENIBHO
OCTAaHOBUMCS Ha XapaKTEPUCTUKE YIIOMSIHY -
TOW BBIIIE TePMaJIbHOU TIoMaaKku JlomuHb!
Cwmeptu.

scribing the Valley of Geysers, we shall in
detail consider the other thermal manifes-
tations of the Geysernaya river basin, lo-
cated down its course. But first let us
characterize the above-mentioned ther-
mal area of the Death Valley.

JOJIMHA CMEPTH U ITPUYUHDbI T'MBEJIN ;KUBOTHbDBIX

B BEPXOBbSX P. TEN3EPHOM

THE DEATH VALLEY AND THE CAUSES OF ANIMALS’ DEATH
AT THE UPPER COURSE OF THE GEYSERNAYA RIVER

Y foro-zamajiHOTO TIOHOXKUS TOPHI
JKemroii na abcomoTHoit oTMeTke 850-900 M
B JlosiuHe pyubs sKesThIi, SsBsI01IIETOCS Jie-
BBIM TIPUTOKOM P. TeiizepHoit, B 1974 1. 661710
0OHapyKeHO MHOTO MOTHONIMX 3Bepeil u
nrutl. [lo3sr 3Bepeli TOBOPUIN O BHE3ATTHOM
cmepTu. Hudyero mpaunoro u nmpenBeniaioie-
'O OIIACHOCTH HET B 00JIMKE 3TON HENTUPOKON
nosmHkd. Haobopot, mocjie yTOMUTETbHOTO
JIa3aHUs 110 YBAJIAM XOUETCSI CIIYCTUTHCS B Hee
1 OTJIOXHYTH y pEUyIHIKU. Bo3aMoOKHO, Takoe
JKeJlaHWe BO3HUKAET U Y 3Bepell. 3a mATh JieT
(c 1974 1o 1979 rr.) B [lonuHe cMepTH, 10
NMAHHBIM COTPYIHUKOB KpoHoIkoro rocyaap-
CTBEHHOTO 3aM0OBeIHNKa, moru610 13 MeBe-
neit, 3 pocomaxw, 9 nucuii, 1 3as1, 86 MbIIei,
1 opnan, 19 BopoHoB, u 6ojee 40 MeTKMX
nTuil. PesKuMHBIMU HAOJIFOIEHUSIME Y CTAHOB-
JICHO, 4TO BpeMst TuOeJI KPYITHBIX JKUBOTHBIX
yarie BCero COBIAMAET C MEPUOJIOM TaSTHUS
CHeTa, KOTOPBIH JIJTUTCS 3/IeCh C Mast JI0 cepe-
JIUHBI UIOJISL.

Cotpynuuku VIHCTUTYTa ByJTKaHOJIO-
ruu [IBO AH CCCP B.J/1.JIeonos u B.A. Bo-
POHKOB 00OpaTuJii BHUMAaHUE HA BBIXOBI
TePMaJIbHBIX ICTOYHUKOB B patioHe [lonunbl
cMepTH. B cocTaBe CIIOHTAHHBIX Ta30B 3TUX
HCTOYHUKOB MpeodIaaeT yriIeKuCIbli ra3 ¢
HeOOJIBIION TPUMECHI0 CEPOBOIOPOIa. BbLIo
BBICKA3aHO TPEIOJIOKEHNE, YTO IIPUIUHON

In 1974, a great number of dead ani-
mals and birds were found beside the
Southwestern foot of the Zheltaya mount,
at the absolute mark of 850-900 m, within
the basin of Zheltyi creek that is a left
tributary of the Geysernaya river. Posi-
tions in which animals were found pointed
to the suddenness of their death. There is
nothing gloomy or dangerous in the pic-
ture of this valley. In contrast, a tired tour-
ist would be anxious to come down the
quiet river and have a little rest here. Per-
haps, the same feeling draws animals to
this place. According to the reports of the
members of the Kronotsky State Preserve,
the following animals found their end in
the Death Valley for the five years’ period
(1974-1979): 13 bears, 3 gluttons, 9 foxes,
1 hare, 86 mice, 1 sea-eagle, 19 ravens and
more than 40 small birds. Continuous
monitoring of the area revealed that the
period when animals die in most cases co-
incides with the period of snowmelt that
lasts here from May till the middle of July.

Members of the Institute of Volca-
nology FEB RAS, V.L. Leonov and V.A.
Voronkov paid attention to thermal spring
vents in the area of the Death Valley. Free
gases of these springs contain much car-
bon dioxide with some admixture of hy-




ruGesiu KUBOTHBIX MO-
KeT OBITh CKOIJIEHHE
YTJIEKUCJIOTO Ta3a B T0-
HUJKEHHBIX y4aCTKax
noswHbl. [Ipumeps! Ta-
KX COOBITHIT OITUCAHBI
U IO IPYTUM paiioHaM
BYJKAHUYECKON s1es-
tesbHOCTH. Tak, 6Ju3
Mennoycromnckoro Ha-
IIMOHATBHOTO MapKa B
CIIA usBectHo Meprt-
BOE YyIIeJibe, T/l ObLIH
HalifeHsl morubmue
MenBenu-rpusau. B /lo-
JINHE CMePTH Ha 0. SIBa
OKOJIO BBIXO/IOB YTJIEKUCJIBIX TA30BBIX CTPYH
- MOGETT MHOTOKPATHO HAXOJIUJTH 33/I0XHYB-
muxcst KabaHOB U IPYTHX JKUBOTHBIX. B aTHX
CJIy4asiX BUHOBHUKOM TUOeJH MPU3HABAIN
YTJIEKUCIIBIH Ta3, HAKATIIMBAIOIINIICS B TIOHU-
JKeHUSIX peJibeda IPU OTCYTCTBUU KOHBEK-
TUBHOTO TIepEMETTMBAHUS BO3/IyXa.

Byakanudeckuii maccuB Kuxnuaery, x
KOTOPOMY MPOCTPAHCTBEHHO MPUYypOUYEHA
xamuatckad JlommHa cMepTH, HAXOAUTCS B
ctaauu hyMaposbHO-coabdaTapHON mes-
TeJbHOCTH. B ceBepo-BoCcTOYHON YacTn Mac-
CHBa BO3BBIIIAETCA MOJIO/01 KoHyc CaBuya,
B IPUBEPIIUHHON YaCTU KOTOPOTO JIO CUX TIOP
neiictByet pymaposa. Ha conpdarapubix
MOJISIX I03KHOTO M I0T0-3aIa[HOr0 CKJIOHOB
ByJIKaHa KuXmuHbIY, CJI05KeHHBIX PA3HOIIBET-
HBIMU TJIMHUCTO-AJYHUTOBBIMU ITOPOJAMU C
MPOKUIIKAMHE CePbl, HAOIOAeTCSI MHOKECTBO
BBIXOJIOB T1APOTa30BbIX CTPYH, B COCTaBE KO-
TOPBIX OCHOBHOE MecTo 3anumator CO,, H,S,
B MeHbIel crenenn S0, u apyrue rasel. B To
JKe BpeMs paiioH J[ouHbBI cMepTH JIEKUT B
oJI0Ce TJIyOMHHOTO Pa3jioMa, TPaCCUpPYIoTIe-
rocs Ha 3ama/i yepe3 Kabaepy Y3oH. Kak ns-
BECTHO, TH/[POTEPMAJTBHAS CHCTEMA KAJIh/IEPbI
Y3o0H sgBasgeTcs cynbGUIHOMN, U CEPOBOIOPO
3aHUMAeT B COCTAaBE CIIOHTAHHBIX Ta30B 110
HAIIMM JIaHHBIM /10 8 00.%

YuacTok, re HabJro1aeTcst rubestb K-
BOTHBIX, TPUYPOUYEH K JOBOJHHO Y3KOM 10 -
He (puc. 3) IPOTSLKEHHOCTRIO He GoJiee 2 KM
u mupunoit ot 100 1o 500 M. Ha atom yuacr-

30. Tepmanvras nnowaoxa - loruna
Cmepmu.

Thermal ground — the death Valley.

drogen sulfide. Accumulation of carbon
dioxide over the lowered areas of the val-
ley was suggested as the reason of animals’
death. Similar cases have also been re-
ported at other areas of volcanic activity.
So, the Dead Canyon is known near the
Yellowstone National Park, where dead
grizzly bears were found. Suffocated wild
boars and other animals were seen near
discharges of carbonic gas jets (mofettes)
in the Death Valley at the Java Island. In
all the instances, the cause of death was
considered carbon dioxide accumulating
at the relief lowerings given the absence
of convective air mixing.

The Kikhpinich volcanic massif to
which the Kamchatkan Death Valley is
confined, is now at the stage of fumarole-
solfatara activity. Young Savich cone with
an active fumarole at its near-top zone
rises at the Northeastern part of the mas-
sif. Over the solfatara fields of the South-
ern and South -western slopes of the
Kikhpinych volcano, composed of
multicolor clay-alunite rocks with sulfur
veinlets, one can observe numerous steam-
gas vents in whose composition CO, and

© B.M. Cyzpo6oe V.M. Sugrobov
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Ke BBIZIeJIIeTcs Trotmaaka pazmepom 100x30
M, T/I€ Yaliie Bcero 0OHapyKUBaiOT MOTHOIINX
3Bepeil n nruil. Ilmomanka HaXoaAUTCSI Ha
HIDKHEHN BaTyHHO-TaTeYHUKOBOH Teppace py-
ubst BeicoTOM 0,5-0,7 M. BopTa pyubst ciioxe-
Hbl U3BMEHEHHBIMH [0 TJIUH MOPOJAMU C
0OMIBHBIMU BKIIOUeHUSIME cepbl (oTo 30).
B BepX0OBBSIX MEJIKUX PYUYbeB, CTEKAIONIUX K
ILJIOIAAKe C BOCTOKA, HAOIIOAAI0TCS OTIOKE-
HUS TOYTH YUCTON CAMOPOTHOM cephl. BanyH-
HO-TQJIEYHUKOBOE THO MEJIKOTO PyYbsI MPaK-
TUYECKHU CILIOMIb TOKPBITO GEJIBIM HAJIETOM
KOJLTOUIHON cepbl. Brllie 1o pyybio, Ha Jie-
BOM Oepery, OTMEYEHO CHUJIbHEliIee cepHo-
KHCJIOTHOE BHITIeIaYNBaHIE CEPOHOCHBIX IT0-
poji, 00yCIIOBIEHHOE OKUCJIEHUEM CEPbl THO-
HOBBIMK OaKTepUsiMU, cHuxKaomumu pH pa-
CTBOPOB JI0 3HaUeHN# MeHbIie 2. Huxe yya-
CTKa rubesin sKMBOTHBIX Pydeil ¢ KUCJIO0ii BO-
JIOW CJIMBAETCS C MIPUTOKOM TaJIbIX BOJ, U B
€ro pycje oOUJIbHO OTJIATaloTCs OXPHUCTHIE
OKHUCJIBI JKeJie3a. /lajee BHU3 110 TEYEHUIO 110
oboum GeperaM pyubst HaOJIIOJAIOTCS BBIXO-
JIbI MO(ETT C 3aMETHBIM 3aIIaXOM CEPOBOJIO-
Po/1a, HO 371eCh OTMEUYEHBI TOJIBKO eTUHIYHbBIE
HaXOJIKU TYIIEK MEJIKUX TITHIL.
Henocpenctsenno B 30He J[OJMHDBI
CMEPTHU OKUCJUTETbHAS JeATENbHOCTh THO-
HOBBIX 6aKTepUii oaBIeHa U KOHIIEHTPAIIVS
UX Ha 00Opasiax cepbl COCTABJISIIA B aBIyCTe
1982 r. b 103 KaeTok /T, T.e. Obliia Ha He-
CKOJIBKO MOPSIZIKOB HUKE OOBIYHOM JIJIST YCJII0-
BUH CEPHOKHUCJIOTHOTO BBIINIETauNBAHUI.
Cuaboe pasButre 6aKTepuaIbHbIX IIPOLECCOB
OKHCJIEHUS CEPBI HA 9TOM YJIACTKe M HAJTUUI1e
CEPOBOIOPO/Ia B ra3zax MO(METT HATATKUBAJIH
Ha MBICJIb O €T0 pemiaionieil poan B THOEIN
KUBOTHBIX B [losmmue cmeptu. MHTEpecHO,
YTO, HAXOASACh B 0OOTAIIEHHONH CEPOBOLOPO-
JIoM atMocdepe, TYITH MTOTUOITNX JKHBOTHBIX
W IITHIL JI0JITO He pasjiaraauch. YToObl He mpu-
BJIEKATh K MeCTy rbein IPyTux 3Bepei, co-
TpyaHuKU KpoHotkoro 3anmoBeanuka B 1978
r. yOpasu TpyIibl U3 30HbI rubesu. B Havase
Mag 1979 1. mpu oyepegHOM 06CIEIOBAHUI
JlosTuHbI CMePTH 371eCh Oblia OOHAPYIKeHa MO~
rubrras aucuna. ITo ciaegam Ha CHerY, KOTo-
PBIii BBITTAJI HaKaHyHe, GbLIO XOPOIIO BUIHO,
YTO JINCHIIA CITYCTUJIACh K PYUYBIO C KPYTOTO

H,S prevail, containing also SO, and
other gases. At the same time, the Death
Valley lies in the area of a deep fault
stretching westward across the Uzon
Caldera, whose hydrothermal system is
known as a sulfide one, with up to 8 vol.%
of hydrogen sulfide in the composition of
free gases.

The zone where animals die is con-
fined to quite a narrow vale (Fig. 3) not
more than 2 km long and 100-500 m wide.
Here, a 100r30 m ground is singled out,
where dead animals and birds are most of-
ten found. The ground is located at the
lower boulder-pebble terrace of a creek
0.5-0.7 m high. The creek sides are com-
posed of altered to clay rocks with abun-
dant inclusions of sulfur (Photo 30).
Deposits of almost pure native sulfur oc-
cur at the heads of the streams running
onto the ground from the East. Boulder-
pebble bottom of a shallow streamlet is
practically all over covered by the white
film of colloidal sulfur. Up the creek, at
its left bank, strongest leaching of sulfur-
bearing rocks takes place, caused by sul-
fur oxidizing by carbothionic bacteria
reducing the pH level of solutions to val-
ues far below 2. Down off the zone of ani-
mals’ death, the acidic creek confluences
with a flow of snowmelt waters, and abun-
dant iron oxides are deposited over its bed.
Further down the creek, at its both sides,
hydrogen-sulfide-smelling mofettes also
occur, but only some single bird bodies
were found here.

Immediately in the Death Valley,
oxidizing activity of carbothionic bacte-
ria is suppressed, and their concentration
in sulfur samples collected in August, 1982
made up only 103 cells/g, that is, a few
orders below that usual for sulfuric acid
leaching conditions. Poor development of
bacterial processes of sulfur oxidation at
this area, as well as present of hydrogen
sulfide in mofettes gases, hinted to its dra-
matic role in causing death of animals
here. Remaining in the environment en-
riched in hydrogen sulfide, bodies of ani-
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6opta u morn6sa BHesanHo. [Teper Heil exa-
Jla MepTBas IyHoukKa. B aTom MecTe Haj 3a-
CBHITIAHHBIM CHETOM pPy4YbeM 00pa3oBaioCch
MIPOBAJILHOE OKHO, BO3HUK CBOEOOPA3HBIN KO-
gognelt. CIyCTHBINUCH B HEr0, Mbl ONIYTUJIN
3ar1ax CepoBOIOPO/Ia, TOYYBCTBOBAB F'OJIOBOK-
pY’KeHIe U yCUJIeHHOe cepiiieOnenne, Mbl Ha-
JIeJTU TIPOTUBOTA3bI.

Bosayx, orobpannsiii B 10-15 cM ot
3epKaJjia BOJIbI pyubd, comepxan 21, 23 mr/n
(1,41 06.%) cepoBogopoaa u OBII PE3KO
obexnen kucaopogom (tabu. 1, mpoba 10/
79). Ha BoicoTe 50 cM cepoBoopoa ObLIO
yxke 10,2 mr/mn (0,69 06.%). B Bozme xomon-
HOTO pyubs onpesiesieno 105,4 Mr/n cepoBo-
JIOPOJIa; BCe KaMHU B HEM OBILJIN MOKPBITHI
TOJICTBIM HAJIETOM KOJIJIOUIHON cepbl. CHer
B paiioHe «KOJOIay TaKKe OKa3aJics HAChI-
HIeHHBIM cepoBojiopooM. [Ipu moBTopHOM
TTOCeNeHNH 9TOTo MecTa oceHbio 1979 1. MbI
0OHAPYIKUJIHU, UTO Pydeil BBICOX, CEPHOTO
0Cajika B Pyube HET, U B OKPECTHOCTSIX OT-
CYTCTBYIOT COCPEIOTOYEHHbIE CTPYU rasa
WJIM Ta3upyloliue UCTOUHUKU. B TO e Bpe-
Ms1 BO3/LyX B HUIIIAX O]l CEPHBIMU OyTrpamu
COj/lepIKaJl Te e TOBBIIEeHHbIe KOHI[EHTPAa-
UK cepoBo/Iopo/ia. Ha OTKPBITHIX TpoIyBa-
€MBIX MeCTaX CEPOBOJIOPO/Ia B BO3JyXE yiKe
He OBLITO.

O6caenoBas JloJMHY CMEPTH B aBIyc-
Te 1981 1., B Iepuoj MOTHOTO cXO/a CHEX-
HUKOB ¥ CUJIBHBIX BETPOB, TPOIYBAIONNAX
JIOJIMHBI, MbI He OOHAPY/KHUJIU 3/1€Ch HOBBIX
MPU3HAKOB TUOENN KPYHMHBIX JKUBOTHBIX.
Biosb TpermuHHBIX 30H TOCTYTIJIEHUS Ta30B
OBLTM HAWECHBI TYIIKU MEJKUX TTHI[ 1 MbI-
meii. Oco6eHHO YeTKO (PUKCUPOBAINCH BbI-
XOJIbI Ta30B TI0 MHOTUM COTHSIM MEPTBBIX
HaceKoMbIX. CBUIETENBCTBOM TIOCTYTIIIEHUS
CEpPOBOJIOPO/IA IO HTUM 30HAM SIBUJIOCH UH-
TEHCUBHOE MoYepHeHne OOKOBBIX MOPOJ
BCJIefcTBUE 00pa3oBaHusl AUCYIbhuIa sKe-
nesa. B mpobe Bosayxa ob6bemom 80 M, oT-
KauyaHHOTO Pe3MHOBOH rpyuieil n3 Taxoi
30HBI B 3aPSJIKY C alleTaTOM KajMus (TiapaJi-
JiestbHOI Tpobe 2106), 6b110 onpenenero 1,3
00. % H,S. B T0 5xe Bpems B IBYX MPobax BO3-
ayxa (tab.. 1, mpo6sr 2101, 2107), orobpan-
HOTO B TOM K€ CAMOM MECTe DJIEKTPOHACOCOM

mals and birds did not putrefy for quite a
long time. In 1978, members of the
Kronotsky Preserve took the dead bodies
away from the area in order not to attract
other animals. At the beginning of May,
1979, during a regular inspection of the
Death Valley, a dead fox was found here.
Judging by its tracks that were seen on
the fresh snow, the fox came down to the
creek and died all of a sudden. A dead
snow-bunting was lain before her. At that
place, over the snow-covered creek, a col-
lapse gap had appeared, forming a sort of
a well. Getting down into the well, we
smelt hydrogen sulfide and feeling giddy
and tachycardia, we put on our respira-
tors.

Air sampled 10-15 cm above the
stream water contained 21.23 mg/1 (1.41
vol.%) of hydrogen sulfide and was quite
poor in oxygen (Table 1, probe 10/79);
while 50 ¢cm above the water, hydrogen
sulfide amounted 10.2 mg/1 (0.69 vol.%).
A content of 105.4 mg/1 of hydrogen sul-
fide was determined in the cold stream
water, and all the stones within it were
covered by a thick film of colloidal sulfur.
Snow around the “well” was also saturated
with hydrogen sulfide. In Autumn, 1979
we found the stream dried out, no sulfur
sediment on stones and no gas jets or de-
gassing springs around. However, air be-
neath the sulfur knolls contained the same
high concentrations of hydrogen sulfide.
The latter was not found in the air at open
ventilated spaces.

Having examined the Death Valley
in August, 1981, at the time of complete
removal of snow and strong winds blow-
ing the valley through, we did not find any
new signs of death of big animals. How-
ever, along the fissure zones of gas supply,
dead mice and small birds were discovered
again. Gas vents were especially marked
by hundreds of dead insects. Deep black
color of the wall-rocks due to accumula-
tion of iron disulfide indicated the supply
of hydrogen sulfide along those zones. 1.3
vol.% of H,H was determined in the air




Taoauua 2. Cocmas oxx00uposanivlx 2a3oe (00.%)
Table 2. Composition of occluded gases (vol.%)

Howmep
MIPOOBI
Probe

number

N» 0,

CO,

SO, COS CS, H,S

1044/1 56,9 16,6 0,69

23,9

0,16 0,16 0,45 0,21

1044/2 51,0 14,1 0,65

30,6

0,37 0,14 0,38 0,19

Boznyx
(aTanon)
Air
(standard)

78,0 20,9 0,93

ITpumeuanuie. [Ipo6bl anaM3upoBaHbl Ha Macc-criekTpomerpe tuia MU-1201. O6uiee kosuye-
CTBO I'a3a OIPEIEJISIOCh ¢ IIPUMeHeHreM Bo3ayiHoro ctangapra. Ananutuk 10.M. Musnep (UucTu-

tyT Mukpobuosoruu PAH, r. Mocksa).

Note: Probes were analyzed using mass-spectrometer of the MI-1201 type. Total amount of gas
was determined using the air standard. Analyst Yu.M. Miller (Institute of Microbiology RAS, Moscow).

(npokauagium depe3 500 M emkocts 30 1
raza B Tedenue 1 yaca) cepoBoOPOJI He ObLI
oOHapyIKeH, 4TO, MO-BUIAMMOMY, CBSI3aHO C
€ro TIOCJeyIOIUM OKUCTIEHUEM KUCIOPO-
nom. B ipobax 2103 u 2105, oToOpaHHbIX 13
OJIHOTO U TOTO K€ MeCTa W MPOaHaJU3Upo-
BaHHbBIX B PasHbIX JabOPATOPUSX, a TAKKE B
pobe 2106 o6HAPYKUIICS HEKOTOPBII H30bI-
TOK KUCJIOPOJIa OTHOCUTETHLHO BO3YITHOTO
COOTHOIIIEHUS a30Ta U KUCJIOPOJIa, 4TO, MO-
BHUIUMOMY, CBSI3aHO C TIOCTYTIJIEHUEM KUCJIIO-
po/ia ¥ a30Ta ¢ TPYHTOBBIMU METEOPHBIMU
Bosiamu. [Ipu COIPUKOCHOBEHUM C TOPSTUU-
MU CTPYSIMU Tra3a MPOUCXOAUT Jlera3aiusi
BOJIBI I COOTBETCTBEHHO MEHSIETCSI COOTHO-
menue N,/0, B OTOKe rasa Ha BBIXOJIE, TaK
KaK pacTBOPUMOCTD (U COJiepKaHue) a30Ta
U KUCJIOPOJAa B BOJI€ 3aMETHO Pa3JUYHBI.
AHaJIOTHYHOE SIBJIEHNE OTMEYAJIOCh U PaHee,
HaIpuMep, Ha ByJKaHe JOeKo.

probe (80 ml) pumped out using a rubber
pump from such a zone into the charger
with cadmium acetate (parallel to the
probe 2106). However, hydrogen sulfide
was not detected in two air samples col-
lected at the same site using electric pump
(pumping 30 | of gas through a 500 ml ves-
sel for 1 hour), which is probably due to
its consequent oxidation. Probes 2103 and
2105 collected at the same site and ana-
lyzed at different labs, as well as probe
2106, showed some excess of oxygen rela-
tive to the air ration of nitrogen and oxy-
gen, which is likely to be associated with
the supply of oxygen and nitrogen with
ground atmospheric waters. When con-
tacting with hot gas streams, water degas-
sing takes place, and, accordingly, N, /O,
ratio in the gas outflow changes, because
solubility (and contents) of nitrogen and
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J171 IPOBEPKU TIPEITOTIOKEHIS O BO3-
MOJKHOCTU F€HEePUPOBAHUS Ta30B TOJIIIEN
CEPHBIX OTJIOKEHUIT TP ee MporpeBe ObLIN
c/leJTaHbl AaHATTU3bI OKKJIIOIUPOBAHHBIX (I10-
TJIOIIEHHBIX TIPU 0OPA30BaHWN ) TA30B B IBYX
obpasiax caMOPOIHOI cepbl, 0OTOOPaAHHbIX 13
cepHOro Oyrpa Ha IIOMIAKe THOEIIH KUBOT-
weix. Kak BUaHO 13 Tabauusl 2, cocTaB BbI-
JleJIUBIIETOCS rasa SABIISIETCS
MIPOMEKYTOYHBIM MEKAY OOBIYHBIM BO3.Y-
XOM U IpoOaMU CIIOHTaHHOTO Ta3a U3 HCTOY-
HuKoB [lonmuabl cMepTu. BeposiTHO, Takoi
cocTtaB raza copMUPOBAJICS BCIEACTBUE
nudbdysun B cepHYIO 3aIeXb TOTOKA (hyMa-
POJIBHBIX Ta30B M aTMOCHEPHBIX KUCTIOPOJIA
u asora. Obpamaer Ha ce6s BHUMAaHKE Ha-
JIn4ue B COCTaBe OKKJIOJIUPOBAHHBIX Ia30B
JIBYOKHCH cepbl M KapOOHMJICYIbhuga
(COS), ormeuennoro emnte B 1960 r. JL.A.
Bamapunoii Ha TUPOKIACTUYECKUX MTOTOKAX
ByJIKaHa De3bIMSIHHBIN, a TakKe paHee HU-
KOT/Ia He OTPEJIeIIEMOro Ha BYJIKaHAX CEPO-
yriaepona. Takum o6pasoMm, B cocraBe
Bo3/yxa /loIMHbI CMEPTU TOMUMO JIOCTATOY-
HO BBICOKHUX COJIEPIKAHUI YTIEKUCIOTO Ta3a
obnapy:xenst H,S, SO,, COS, CS,. Ouu or-
HOCSITCS K BEIIleCTBaM, I'yOUTEIbHO [IeHCTBY-
IOIUM Ha [EHTPAJIbHYIO HEPBHYIO CUCTEMY:
0,1% H,S B BO3/1yX€ BBI3BIBAET TSAKEIOE OT-
paBJIeHME U TIaPAJTN4 KOHEYHOCTEN Y JKUBOT-
ubiX; 0,2 % ABYOKHCHU Ccepbl BBI3bIBAET
oTepio co3Hanus u 06Mopox; 0,5 % CS, mo-
paskaeT MEHTPATbHYIO HEPBHYIO CUCTEMY U
npyrue opranbl. Ho mociiecTBust BIbIXaHUs
nosBsAtoTCs He cpasy; COS 1mo Tokcnyecko-
my addexry cxonen ¢ H,S, Ho neiicTBue ero
MPOSIBJISIETCS MeJITIEHHEE.

Cremyet ydecTb, uTo B aBrycte 1981 1.
poObI BO3/yXa OTOMPAJIH ITPU CUIIbHOM BET-
pe, mpoxayBatotieM Jlomury cmepTn. [lo-Buau-
MOMY, B O€3BETPEHHYIO [TOTO/TY KOHIIEHTPAIMN
TSKEJIBIX U TOKCHYeCKnX Komnonentos CO,,
H,S, SO,, COS u CS, B npuseMHOM €JI0€ BO3-
nyxa O6bLte ObI Bbitite. Bo3HUKHOBEHE YCTOM-
YUBOU cTpaTH(MUKAIUY CI0EB ra3a pe3ko
Pa3JIUYHOTO XUMUYECKOTO COCTABA - TAK HA3bl-
BaeMOiT XUMIYECKOH MEPOMUKCHH - 00YCJIOB-
JIEHO O0COOEHHOCTAMU MUKpopesbeda
MECTHOCTH U TIOTOJIHBIX YCI0BUi. ToauKOM K

oxygen in water are notably different.
Similar phenomenon had been reported
earlier, for example, at the Ebeko volcano.

To test the hypothesis on the pos-
sibility of gas generation by the mass of
sulfur deposits when heating, occluded
(absorbed at the formation) were ana-
lyzed in two samples of native sulfur col-
lected from a sulfur knoll at the area of
animals’ death. Table 2 shows that the
composition of the resulting gas is to
some degree intermediate between usual
air and free gas probes from the springs
of the Death Valley. Such a composition
was likely formed in the result of diffu-
sion of fumarole gases and atmospheric
nitrogen and oxygen into the sulfur body.
Notable is the presence of sulfur dioxide
and carbonyl-sulfide (COS) in occluded
gas composition, which had been re-
ported in 1960 by L.A. Bosharina, and
carbon disulfide never before detected at
volcanoes. Thus, alongside with rather
high contents of carbon dioxide, H,S,
SO,, COS and CS, were found in the air
of the Death Valley. They refer to the
substances pernicious for the central ner-
vous system: 0.1% of H,S contained in
the air causes serious poisoning and ex-
tremity paralysis in animals; 0.2% of sul-
fur dioxide causes loss of consciousness
and fainting; 0.5% of CS, affects the cen-
tral nervous system and other organs.
However, results of inhaling do not show
up immediately; toxic effect of COS is
similar to that of H,S, but it also acts
slowly.

It should be taken into account,
that in August, 1981, air probes were col-
lected at a strong wind ventilating the
valley. Evidently, in calm weather, concen-
trations of heavy and toxic components
(CO, H,S, SO,, COS and CS,) in the
near-ground air would be much higher.
Formation of stable stratification of gas
strata with quite different compositions
(the so-called “chemical meromixy”) is
due to the peculiarities of local microrelief
and weather conditions. This phenom-




3TOMY ABJEeHUIO B [losnHe cMepPTH CIYKUT,
CKOpee BCero, BO3HMKHOBEHNE MHBEPCUH TEM-
rTepaTypsl aTMOC(ePHI B TIEPUO/T CHETOTASTHUS,
BeJIe]] 32 KOTOPOU U TTPOUCXOANT HAKOILJIEHTEe
B MMPU3EMHOM CJIO€ BO3IyXa YTJIEKUCIOTHI 1
CEPHUCTHIX COETMHEHUT.

enon in the Death Valley was most prob-
ably triggered by the inversion of atmo-
spheric temperature during the snowmelt,
which is followed by accumulation of car-
bonic acid and sulfur compounds in the
near-surface air.

KJINUMAT, PACTUTEJIbHBIN U JKUBOTHBII MUP

CLIMATE, FLORA AND FAUNA

Kimmarndeckue 0co6eHHOCTH TEPPH-
TOPUH ONPEIEJSIOTCS TTOJ0KEHeM BOJIU3N
Tuxookeanckoro mobepesxbs KamuaTku, mis
KOTOPOTO XapaKTepHA aKTUBHAS ITUKJIOHIYEC-
Kas IesITeJbHOCTh M CMeHa aTMoc(epHOi
MUPKYJIAIUA HAJ MaTePUKOBON 9aCThIO U
npuJieratoleil akaropueil Tuxoro okeaHa.
CrenctBueM pa3juyHOTO MPOTPEBA BO3MYyXA
HaJl CYIIeH ¥ OKeaHOM SIBJISIETCSI OOUITHE OCal-
KOB, 00JIAYHOCTD ¥ BBICOKAS BJIAXKHOCTD, YTO
CBOMCTBEHHO 0COOEHHO TIPUMOPCKHUM Paiio-
nam. Yaanenue Jomuusl Teiizepos ot mobe-
pexbsa outu Ha 40 KM U TIpeBBINIEHNE HaJ
ypoBHeM Mopst Ha 600-1400 M ipuBoaUT K 60-
Jlee KOHTPACTHBIM TeMIlepaTypaM BO3ayXa U
Menblieir obmauHocTu. O06IIee KOJTUIeCTBO
ocazaxos pocturaer 2000 MM B roz, 60JbIIag
YacTh KOTOPBIX IMaJlaeT HAa 3UMHEE BPEMSI.
CpenneromoBasi TeMIepaTypa Bo3ayxa IpH-
6mmxaerca k 0°C, caMblii TEILIbIN MECSILL - aB-
I'YCT, cCaMblil XOJIOAHBII - sHBapb. IIpu 60J1b-
IO TTPOIOJKUTETBHOCTH 3UMHETO TIEPUO/Ia
(cHer BbINIAZAeT B cCaMOM Hauajie HOsOps 1
CXOJIMT B KOHIIE Masl ), 3MMa MsATKast 6e3 CUJTb-
HBIX MOP030B. OCeHbIO U B HavaJie 3UMBI paii-
oH Jlomunsl [elizepoB nomagaeT no BAUSHUE
IIUKJIOHOB, COTTPOBOK/TA€MBIX CUJTbHBIMU BET-
paM# I0TO-BOCTOYHOTO U CEBEPO-3aMaIHOTO
HaTIIpaBJIeHUIT 1 OOMIBHBIMU OcagKkaMu. B aTu
MOMEHTBI OTMedaeTcst 6OJIbIasi CyTOUHAs
HopMa ocankoB a0 60-80 mm. M3-3a KopoT-
KOTO (HaYaJo UI0JId - TepBasi MOJOBUHA CEH-

Climate of the considered territory
is conditioned by its location close to the
Pacific coast of Kamchatka, for which
typical is active cyclonic activity and
changes of atmospheric circulation above
the continental part and adjacent waters
of the Pacific Ocean. Different degrees of
air heating above the land and ocean re-
sult in abundance of atmospheric precipi-
tates, nebulosity and high humidity,
especially for the coastal area. Located al-
most 40 km inland and 600-1400 m above
the sea level, the Valley of Geysers is char-
acterized by even greater differences in air
temperature and lesser cloudiness. Total
rainfall reaches 2000 mm yearly, most of
which falls on winter periods. Annual air
temperature is close to 0°C, August being
the warmest month, January — the cold-
est. Given the duration of winter (snow
covers the valley at the beginning of No-
vember and melts at the end of May), it is
still mild, without nipping frosts. In au-
tumn and early winter, the Valley of Gey-
sers is influenced by cyclones
accompanied by strong Southeastern and
Northwestern winds and abundant pre-
cipitation. Summer is short (beginning of
July — mid September), cool and damp
which leads to preservation of snow over
the tops and micro-lowerings of the relief
all year round.
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TA0Ps), IPOXJIajl-
HOTO 1 BJIAKHOTO
JieTa, Ha BBICOKUX
OTMETKAaX U MUK-
POTOHUKEHUIX
penbeda cHer, He
ycreBas pacTa-
SITh, COXPAHSIETCS
JI0 Ha4aJjia HOBOIO
CHETOCTOSTHUS.
Pacrtu-
TeJbHBIN TOKPOB
B Gacceitne Teii-
3epHOIT OTpaskaeT
Bce 0COOEHHOCTH
PacTUTEJNBHOTO
MUpa ByJKaHU-
yecKoro joj1a Bo-
crounoi Kamuat-
k1. B BepxoBbe
baccelina Ha
CKJIOHAX BYJKa-
HUYEeCKOTO Mac-

31. Bepeza Ipmana “npusicunace” paoom ¢
8blCOKOmMeMnepamypHovLMu naowaoxamu 6 uenmpe /Joaunot
Teiizepos.

Ehrmann’s birch having taken roots beside high-temperature
grounds in the center of the Valley of Geysers

cuBa Kuxnuabry-
Kenrag Beimre otmetku 1000 M pacTuTesn-
HOCTD IIPe/ICTaBIeHa HEOOMBITIMU TS THAMIE
KyCTapHUYKOB BEPECKOBOTO COOOIECTBA B
GOJIBIIMHCTBE CBOEM CTJAHUKOBOI (hOPMBI
(GarysibHUK, OpyCHUKA), MXa ¥ JINIIAHUKOB.
CKJIOHBI 0JITHBI PEKH HIKE ThICSTIEMETPOBOMA
OTMETKU 33JIePHOBAHBI U CTLJIOTID TIOKPBITHI, 32
UCKJTIOYEHUEM CKATBHBIX OOPBIBOB, OJIbXOBBIM
CTJIAHUKOM C OTJIETbHBIMU OCTPOBKaMU KeJl-
pOBOTO cTJIaHuKa. B cpexneil n HIKHEH vac-
Tax OacceiiHa, 0cOGEHHO B J1oJHE Py4bst Bo-
MOTIATHOTO, Ha OTMeTKaX Hike 700 M B pactu-
TEJTHHOM TIOKPOBE TTOSIBJITIOTCS OT/IETHHO Pa-
CTyIIHe KaMeHHbIe Oepe3bl HJIH UX HeOOIbIITe
porruirsl (hoto 31, 32). J1y1s 9T0# 30HBI Xapak-
TEPHO Pa3BUTHE MOTIECKA, 0OBITHO TIPEICTAB-
JIEHHOTO PSIOMHOIA, ITUTTIOBHIKOM, PEsKe JKUMO-
JIOCTBIO, & B TPABSHOM SIPYCe BBIZIETISIETCS TIie-
JIOMAIHWK, MBaH-4aii, OPIIEBUK, KDECTOBHUK,
XBOIIH, YePEMITIQ, TIATTOPTHUK, IMUTOBHUK U JIP.
lmaporepmanbHas akTHBHOCTD HE BJIH-
s€eT Ha CYIeCTBYIONINN B KayKI01 JaHamad-
THOH 30He (POH PacTUTENBHOTO MOKPOBA.
OnHaKo Ha KOHKPETHBIX YYaCTKaX TePMOITPO-
SIBJIEHUH (hOPMHUPYIOTCST 0COObIE PACTUTEh-

Flora of the Geysernaya river ba-
sin mirrors all the peculiarities of the vol-
canic dale flora of Eastern Kamchatka.
At the upper basin, over the slopes of the
Kikhpinych-Zheltaya volcanic massif
(above 1000 m), vegetation is presented
by pure spots of small shrubs of Ericaceae
(mostly elfin-woods like rosemary and
mountain cranberries), moss and lichen.
Slopes of the river valley below the 1000
m mark are almost all over turfed and
covered by alder and cedar elfin-woods.
In the middle and lower parts of the val-
ley, at the height below 700 m, individual
stone-birches or even their small spin-
neys appear in the plant covering (Photo
31, 32). For this zone, characteristic is
growth of underbrush typically pre-
sented by ashberry, dog-rose and honey-
suckle, as well as blooming sally, cow-
parsnip, groundsel, shavegrass, damsons,
ferns, and others.

Hydrothermal activity does not af-
fect general picture of vegetation in each
landscape zone. However, peculiar ver-




Hble TPYNUPOBKY. [I[pudyem pacTUTETBHOCTD
pacmpenesnsieTcs 0 30HaM, B IEHTPe KOTOPBIX
00BIUHO 32 CYET BHICOKOM TEMIIEPATYPBI TPYH-
ta (40-100°C) HabutomaeTcst OTKPBITAsT MO-
BepxHOCTh. Ilo  kpaeBBIM dYacTam
MOCJIeI0BATEIBHO PAa3BUBAIOTCS MOX, (huMO-
PUCTUJINC, TOKPBITOH MIJIEHKOI CHHE-3eJIEHBIX
BOJIOPOCTEH 1, HAKOHEIT, TI0JI0CA TI0JIBIHU, KO-
TOpast MOKET ObITh OKPYsKeHa BHICOKOTPABb-
eM u3 IIeJoMalHWKA, KPEeCTOBHUKA,
BOJIKAHKK. ITO HabJI0JaeTcs B CpeaHeil u
HIDKHEeN JacTax noaunbl pexu leiizeproii. He-
TTOCPENCTBEHHO HA TEPMATBHBIX TLIOMATKAX
BOJIM3KM BOJOTOKOB U PasJIMYHBIX BOJOEMOB
ropsiueil BOJbI pa3BUBAIOTCS TePMODUIbHbBIE
BOJIOPOCJIM U OAKTEPUU ¥ OT/EJbHBIE BHIbI
IIBETKOBBIX pacTeHUi. Pe3ko nameHsionime-
CsI TeMIIepaTyPHbIE YCJIOBUSI U COCTAB IPYHTA
obycoBIMBaeT 31ech GOPMUPOBAHIE TECT-
POTO ¥ MO3aMYHOTO BUIOBOTO COCTaBa PaCTH-
TeJIbHOTO MUpa.

Jlaske Ha OrpaHUYEeHHON IO Oac-
ceifHa peku leit3epHON MOKHO BCTPETUTH TH-
MMUYHBIX [PEJCTABUTEJIEN KUBOTHOTO MUpPa
Kpononkoro 3anoBeanuka. Panneil BecHOM
Ha 3aCHEKEHHBIX CKJIOHAX JOJIUHBI IOSIBJISI-
10TCs1 Gypble MeIBEIH, CIIeIIaliie K 3apociieit
3€JIEHPIO TEePMaJIbHBIM ILTOIaAKaM. BOausn
HUX YacTO BCTpedaercs U 3allbl-OeNsaKiu,
XOTsI UX MOKHO 3a-
METHTh ITOBCIONY Ha
CKJIOHAX W B BEPXO-
Bbe bacceiina. Ha
CKJIOHAaX MaccuBa
Kuxnuunsia-Ken-
Tasl, €CJIM O4eHb I10-
Be3eT, MOJKHO
BCTPETUTDH JUKOTO
oJieHs, HeOOoIbIINe
TPYIIIIBI KOTOPOTO
WHOT/Ia MOSBJISIIOT-
sl 371eCh, MUTPUDPYSI
¢ BOCTOYHOTO Tobe-
peXkbst Ha oOmIup-
HBble TIPOCTPAHCTBA

dure groups are formed at certain sites
of thermal manifestations. These groups
are distributes in separate zones in the
middle of which, open area is observed
due to high temperature of the ground
(40-100°C). Mosses filmed by blue-green
algae grow over the periphery of such
zones, and finally, a band of wormwood
that is occasionally surrounded by high
grasses as it is seen in the middle and
lower parts of the Geysernaya river ba-
sin. Immediately at the thermal grounds
near water flows and various hot water
pools, thermophilic algae and bacteria
develop, as well as some species of flow-
ering plants. Abruptly changing tempera-
tures and ground compositions here give
rise to the formation of brisk and mosaic
diversity of flora species.

In spite of the limited territory of
the Geysernaya river valley, typical rep-
resentatives of the Kronotsky Preserve
fauna can be met here. In early spring, at
the snowy slopes of the valley, there ap-
pear brown bears hurrying down to ther-
mal grounds covered by some vegetation.
Lepuses inhabit practically all the terri-
tory of the valley. A lucky visitor can see
a wild deer at the slopes of the

29. Ileemxo6vie pacmenus cocedcmayrom ¢ mepmonpoAGieHUIMU.

Flowering plants neighbor thermal manifestations

© B.M. Cyzpo6oe V.M. Sugrobov
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BYJIKAHUYECKOTO J10J1a BYJIKAHOB Y30H 1 YHa-
Ha. Hepeako MOXKHO BUAETD JTUCHI] U, KOHEU-
HO, pas3JMYHOro Buza mnojeBok. Cpeay mruig
BCTpedaloTcest Gestast KyporaTka, 0COOEHHO B
BepXoBbe Oacceiina, KeJpoBKa, pa3zHooOpas-
HbI€ CUHUI[BI, IEHOUKH, TPSICOTY3KH, 110 Oepe-
raM pydybeB KyJMYKH, NHOT/A II0NagaeTcs
KaMeHyIKa. PasymeeTcst, B IepHOJ TIPOJIETa
IITHI] pa3Ho0Opasye BUJOB YBeJINYNBAETC U
CITy4YaitHO MOKHO HaOJII0IaTh MHOTHX IPYTHUX
ITHLI, HAIIPHEMEP I0PKOB, KYJIMKOB-ATOJHUKOB
B BepX0Bbe peku lefizepnoii. Ciemyer oT™me-
TUTh CBOeOOpasue HACEKOMBIX, JKUBYIIMX
KPYIJIOTOANYHO Ha TEPMAJIbHBIX TIJIOIIa/IKaX
u BOIM3U BOJOEMOB U BOAOTOKOB TOpsueit
BOJbI, 1€ OHU ITIOCTOAHHO HaXOJAT KOPM U T'Z1€
CO3/IaHbI OJIarONPUTHBIE TEMIIEPATYPHbIE YC-
JIOBUSI OOUTAHUS.

Kikhpinych-Zheltaya. Their small groups
sometimes appear here, migrating with
east coast on extensive spaces volcanic
dale volcanoes Uzon and Unana. Foxes
and various field-mice often scurry about
the area. As for the birds, we should name
willow grouses, cedarbirds, different
tomtits, chiffchaffs, wagtails and some
others. Naturally, in the period of migra-
tion, the number of species considerably
grows up, and many other birds can be met
in the area, for instance, bramblings and
woodcocks-berry-pickers. Notable is also
the diversity of insects yearly inhabiting
thermal grounds and areas near water
pools and vents of hot water, where they
can always find food and favorable living
conditions.

I'EOQOJIOTNYECKOE CTPOEHHUE
1 UCTOPHS TOJHNHBI TEMI3EPOB

GEOLOGICAL STRUCTURE AND
HISTORY OF THE VALLEY OF GEYSERS

Ha puc. 3 mokazana ymporerHas cxe-
Ma reoJIOTHYECKOTO CTPOEHMsI HacceliHa peKn
Tleitzepnoii. [IpoTexas mo BOCTOUYHOMY Kpaio
Y3oHcko-IeitsepHoii ByIKaHO-TEKTOHUYECKOUN
nerpeccuu (PacIoJioskeHne ee BUIHO Ha PHUC.
1), pexa Bpe3aeTcsi B 03epHBIE OTJIOKEHUS, 3a-
TIOJTHSTIONINE ETTPECCHIO, a B CPEJTHEM U HIK-
HEM TeYeHWH TTPOPe3aeT UX Ha BCIO MOTITHOCTh
U BCKpbIBaeT HanboJiee APEBHIE OTIOKEHNUS,
oTHOcsmecs K ee pyHmameHnTty. Ha xapre
(puc. 3) Moka3aHbl OTJIOKEHUS PA3HOTO BO3-
pacra, 00be/IMHEHHBIE B IIITh KOMILTEKCOB. /0-
KaJIbIePHBIN KOMTIJIeKC (TTOKAa3aH 3eJeHbIM
I[BETOM ) OObEINHSIET PA3HOOOPA3HbIE TOPOJIbI
(TTpenMyIIIecTBEHHO JaBbl M TY(dBI aHIe31UTO-
BOTO ¥ JIAITMTOBOTO COCTaBa), C(hOPMUPOBAB-

Figure 4 shows a simplified sketch
of the geological structure of the
Geysernaya River basin. Running over
the eastern margin of the Uzon-
Geysernaya volcanic-tectonic depression
(its location can be seen in Fig. 1), the
river cuts into lacustrine sediments fill-
ing the depression, and in its middle and
lower current, it cuts them through dis-
closing the most ancient deposits that
refer too its basement. Deposits of vari-
ous ages joint into five complexes are
depicted in the map (Fig. 43). Pre-
caldera complex (green color) hosts dif-
ferent rocks (mostly lavas and tuffs of
andesite and dacitic composition), that
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Puc. 3. Cxemamuueckas zeonozuueckas kapma u paspesvt baccetna p. letisepnas
1 — o3epnbie oTyoxkenus (Bo3pacT 9-12 Toic. JeT); 2 — JIaBbl aH/IE3UTOBOTO, IAIIUTOBOTO,
PHOAIIUTOBOTO COCTABOB; 3 — 03epHbIe OTI0KeHus (Bo3pacT 20-35 Thic. j1eT); 4 — a) —
B3PBIBHbIE OTJIOKEHUs: Tedpa, meM3bl, UTHUMOPUTHI (BodpacT 39-40 Teic. ser), 6) — 1aBbl
JIAIUTOBOTO, PUOAIINTOBOTO COCTaBOB (GOPTOBOI KOMILIEKC); 5 — HOKAJIbJIEPHbIE
OTJIOKeHMS (HepacuJieHeHHbIE); 6 — 9PO3MOHHBIE YCTYIIbI, OTPAHUYMBAIOIINE C BOCTOKA
Y3oHcko-Ieii3epHyto ByTKAHOTEKTOHMYECKYIO JIETTPECCHUI0; 7 — TepMaTbHble UICTOYHWKU: )

— Ha Kapre, 6) — Ha paspese.

Fig. 3. Schematic geological map and profiles of the Geysernaya river basin
1 — lacustrine sediments (aged 9-12 thousand years); 2 — lavas of andesitic, dacitic and
rhyodacitic compositions; 3 — lacustrine sediments (aged 20-35 thousand years); 4 — a)
explosive sediments: tephra, pumices, ignimbrites (age 39-40 thousand years), b) — lavas of
dacitic and rhyodacitic compositions (edge complex); 5 — pre-caldera deposits (whole); 6 —
erosive ledges bounding the Uzon-Geyser volcanic depression from the East; 7 — thermal
springs: a) in the map, b) on the profile.
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muecst 10 06pa3soBaHust Y30H-
cko-TefisepHoit nenpeccun.
OTH TOPOJIbI UMEIOT Pa3HbIN
BozpacT ot 40 no 140 Teicsau
JIET.

Cuenyromiue gBa 6ojee
MOJIOJIBIX KOMTITEKca (TIoKa3a-
HbI KPACHBIM 1 PO30BbBIM I[Be-
TOM) CBsI3aHBI ¢ 0OpPa30BaHM-
eM YsoHcko-lelizepHoii nen-
peccun. boJsiee panHUit U3 HUX
- 6opTOBO (TIOKa3aH KPaCHBIM
IIBETOM ), TIPE/ICTaBJIEH MHOTO-
YUCJIEHHBIMU JaliKaMH, 9KCT-
PY3VBHBIMHU T€JIAMHU U JTABOBHI-
MU MOTOKaMH, NU3MEHSIOITH-
MUCS TI0 COCTaBY OT JIAIIUTOB
no puoparuToB. [Ipumepom
TeJl BHEAPEHUS] MOKET OBITh
naiika [nk Ciausnus/ Ha me-
BoOepesxkbe pexu HIymHOIt Ha-
TIPOTHUB YCThs peku letizepHoit
(dboto 33). bombmias yacts
ATHX TeJI BHE[PUJIACH T10 TyTO-
BBIM TPENITHAM, BO3HUKIITNM
110 Kparo BBIIIIEHA3BAHHOM ieTipeccuu, 1 chop-
MupoBasia ee 6opra. Bropoii komrmiekce (moka-
3aH PO30BBIM I1[BETOM ) TIPE/ICTABJIEH ITPEUMY-
II[eCTBEHHO B3PBIBHBIMU OTJIOJKEHUSIMU - TIEM -
3ami, GOMOOBBIME Ty(haMu, ITHUMOPUTAMH.
Ero ¢dopmupoBanue cBg3aHO ¢ MONIHBIMU
B3PbIBAMHU, KOTOPBIE HETIOCPEICTBEHHO TIPE/I-
IIECTBOBAJIM 0OPA30BaHUIO BYIKAHOTEKTOHM-
yecKol penpeccun. Bo3pacT oTa0KeHUit 3TO-
TO KOMILJIEKCA OTIpe/iesieH PaIuOyTI€POAHBIM
METO/IOM TIO TTOYBE, TOTPEOEHHOI MO/l UTHIM-
6putamu B paitone KpoHoIllkoro o3zepa B
396001000 ner (I'MH-1369).

Haubosee Mosonbie OTJIOKEHUS,
BCKpbIBatomuecst B bacceiine pexu leiizep-
HOM, 3aMOJIHAIOT Y30HCKO-IelizepHyto jer-
PECCUI0 U YACTUYHO PACIPOCTPAHEHBI 110 ee
6opram. OHU 0ObEIMHEHBI B [IBA KOMILJIEKCA,
KOTOpPBI€ TIOKA3aHbl HA PUCYHKE 4 KeJThIM 1
opaHskeBBIM IBeTaMu. [lepBbIii KOMILITEKC
(TIoKa3aH XeJTBIM IIBETOM) TIpe/icTaBJeH
03€pHBIMU OTJIOKEHUSIMH, KOTOPbIE UMEIOT
OY€eHb IMTUPOKOE PACITPOCTPAHEHIE 110 HOPTAM
pexu leitzeproii (poTo 34). ITO, B OCHOBHOM,

33. “Tpuympanvuvie 6opoma” 6 ycmoe-
6ol wacmu letizepnoii - oaiixa,
npopezannas pexoii. Boanu
daiixa “Ilux causnus’.

“Triumphal Gates” in the mouth of
the Geysernaya river — a dyke cut
through by the river. In the dis-
tance — the dyke named “The Peak
of Junction”

had developed prior to the formation of
the Uzon-Geysernaya depression. Age of
those rocks vary from 40 to 140 thousand
years.

The other two younger complexes
(red and pink) are associated with the
formation of the Uzon-Geysernaya de-
pression. The earliest of them, the board
one (red), is presented by numerous
dykes, extrusive bodies and lava flows of
dacitic to rhyodacitic composition. The
dyke called Pik Sliyaniya (Confluence
Peak) at the left bank of the Shumnaya




CJIOUCTHIE TIEM30BbIe TY(DBI, CoepKaIIe
HWHOT/a CJIOW OPEKYMH U KOHTJIOMEPATOB.
N3sydenne nx coctaBa U pacipoCcTpaHEHUS
MMOKa3aJio, 9TO B TIpefieaX Y30HCKOo-Ielizep-
HOI JleTipeccun CyIeCTBOBAIO HECKOJIBKO
03€PHBIX OaCCENHOB, KOTOPbIE UMEJIH Pa3/Iiny-
Hble OYepPTaHUs U TJYOUHBI, U TOCTENEHHO
CMETIAINCh K 3aTajty u K ceBepy. O01ast MoIi-
HOCTb 9TUX OTJIOKeHUH 110 bopram leiizepHoit
npessbimaeT 400 M. Bropoit komTiiekce, OTHO-
CAIUICS K TMOCTKAIBIEPHOMY 3TaIy, TIPel-
CTaBJIEH JIABAMU, U3MEHSIONTUMUCS TI0 COCTa-
BY OT aH/[€3UTOB /0 PUOJUTOB (TTOKA3aHbI
opaHzKeBbIM 1[BeTOM ). Hanborpimm pacipo-
CTpPaHEHWEM IOJIb3YIOTCS JIaBbl PUOJAIIUTO-
BOTO COCTaBa, KOTOPBIE CJIATAIOT KPYITHbIE
BYJIKAaHUYECKUE TTOCTPONKH, cOKU KenTyio
u TefizepHyto B TOM 4ucJje, UMeoI1e TeHT-
PATBHBIN KYTIOJ ¥ PACTIPOCTPAHSIONAECST OT
Hero B cTopoubl Motiabie (70 100-150 m) ma-
BOBBIE TIOTOKH. BHeJpeHre aTUX JaB Mpo-
U30MLITO yiKe Tocae (OPMUPOBAHUSI OCHOB-
HOT TOJIIITN 03€PHBIX OTJIOKEHWH, 1 JIABBI pa-
CTEKAJIMCh 110 POBHOI UX TTOBEPXHOCTH, 00-
pasyst MOIIHbIE, OOPBIBUCTHIE CO BCEX CTOPOH
maaTo. AGCOJIOTHBIE BBICOTHI 9TUX TLJIATO
CPaBHSJINCHh WJIH Jla’ke TTPEBBICUIN BBICOTY
60pToB Y30HCKO-TelisepHOl genpeccun, Tak
YTO B pesibepe OHa K 9TOMY BpEMEHU Tiepe-
CTaJjia CyIIeCTBOBATH KaK /IETIPECCHUs.
DopMupoBaHe OMUCAHHBIX MOJIOJBIX
AKCTPY3UBHBIX KyTIOJIOB U CBSI3aHHBIX C HUIMU
TTOTOKOB TIPOVCXOJIVIIO HETTOCPEICTBEHHO TIe-
pen 1, BO3MOYKHO, B TIEPUOJT TIOCTIETHETO OJie-
JNeHeHNd, TO eCThb, 0koJyio 15-20 Thicad JeT
Hazazl. K aToMy BpeMeHU By TKaHIYECKAs Jes-
TeJHHOCTH B PAliOHe MPAKTUIECKU TTPEKPATH-
JIACh, JIeTIpeccHst ObLTa MOJTHOCTHIO 3al0THEHA
03EPHBIMI OTJIOKEHUSMU 1 JIABAMH.
[lanpHelimas ucropud paiiona u dhop-
MupoBanue cobcTserno Jomunsr Teiizepos B
TOM BHU/JI€, B KAKOM MBI €€ CeTOTHSI 3HAeM, CBI-
3aHBI C TIPOIIECCAMU HPO3UH, PA3MbIBA ONU-
CAHHBIX BBIIIE MOPOJ. DTH TIPOIECCH OBLIH,
O-BUMMOMY, HarboJiee aKTUBHBI B IEPUOJL
OTCTYTIaHUA JIETHUKOB TIOCTETHETO OJiefieHe-
HUs, KOT/Ia MOIIHBIE PEKH, BBITEKABIITNE W3-
0/ JIGTHUKOB, MOTJIM TJIyOOKO Bpe3aThCst B
03€epHBIE OTJIOKEHMUS, 3ATIOJTHSIONINE Y30HC-

river, opposite the mouth of the
Geysernaya river, is a typical example of
an intrusion body (Photo 33). Most bod-
ies intruded through arc fissures that had
formed along the edge of the above de-
pression, thus constructing its sides. The
second complex (pink) is presented
mainly by explosive sediments — pum-
ices, bomb tuffs, ignimbrites. Its forma-
tion is associated with severe explosions
immediately preceding the development
of the volcanic-tectonic depression. The
age of the deposits of this complex
(39600+1000 years) was determined us-
ing radiocarbon method, by the soil bur-
ied beneath the ignimbrites in the area of
the Kronotskoye lake.

The youngest deposits disclosing
in the Geysernaya river basin fill the
Uzon-Geysernaya depression and are
partially distributed along its sides. They
are joint into two complexes depicted in
Fig. 4 by yellow and orange colors. The
first one (yellow) is presented by lacus-
trine sediments widely spread at the sides
of the Geysernaya river (Photo 34) in-
cluding layered pumice tuffs, occasion-
ally containing beds of breccias and
conglomerates. Studies of their compo-
sition and distribution showed that
within the Uzon-Geysernaya depression,
there existed several lake basins that
were different in shape and depth and
gradually shifted westward and north-
ward. Overall thickness of those sedi-
ments along the Geysernaya sides
exceeds 400 m. The second complex re-
ferring to the post-caldera stage, is pre-
sented by lavas varying in composition
from andesites to rhyolites (orange). The
most widely spread are the riodacitic
lavas constituting large volcanic con-
struction, including the Zheltaya and
Geysernaya hills, having a central dome
and thick (up to 100-150 m) lava flows
running from it. Intrusion of those lavas
took place after the formation of the main
body of lacustrine sediments, and lavas
spread over their plane surface forming
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ko-lelizepuyto nenpeccuio. Bo3aMOKHO, CbIT-
paJIo POJIb U 3aJI0KeHNE HOBEUTIIEH CUCTEMBI
Pa3JIOMOB CEBEPO-CEBEPO-BOCTOYHOTO TIPO-
CTUPaHUsl, KOTOPOE IMPOU3OIILIO B HAYaJIe I'o-
sorteHa (0koJo 9-12 Teicsy jieT Hasazn). ITU
COOBITHSI IPUBEJN K TOMY, YTO IOTO-BOCTOY-
HBII 6OPT Jerpeccuu Gl Pa3pyIIeH U B HEM
obpasoBajicst rybokuii kanboH. IlouTn Bce
o3epHbIe 6aCCENHBI, CyECTBOBABIITHE B TIpe-
nesax Y30Hcko-IeiizepHoii gernpeccuu, ObLm
CITYIIEHBI, & TI0 KPAsiM €€ 3aJI0KIINUCH TITyH0-
KUe JI0JINHBI PEK, KOTOPbIE B HACTOSIIIEE Bpe-
Ms1 Mbl Ha3bIBaeM letizepHas u [lymuas.

JloJIbIIIe BCETo COXPAHSLICS HEOOIbIION
03epHBIN 6acceliH B ceBEPO-BOCTOUHOM YaCcTH
Y3oncko-Ieitzepnoii nenpeccun. OH cchopmu-
pOBaJICs IPU BHEJIPEHUH 3KCTPY3UBHBIX KyTIO-
J10B cotiok TeiizepHoit n sKenroii. JlapoBbIe 110-
TOKHU WX COMKHYJINCD, U MEK/Ly HUMU U CEBep-
HBIM OOPTOM JIeTIpeccu 00pa3oBaJIicst HeHOOJIb-
1110ii 06000 IeHHBIN GacceliH, KOTOPbIii CyIie-
CTBOBAJI ellfe B HauaJse rosorena (8-12 toicsau
siet Hazan). Otnoskenus, cpopMUPOBaBIIHe-
CsI B 3TOM 03€epe, TIPEJICTABJIEHBI TPEUMYIIle-
CTBEHHO TIJIAKOBBIMU Ty(aMH, KOTOpbIE TI0-
CTaBJISLIIUCD, TI0-BUIUMOMY, HAUABIINM U3BEP-
ratbes B 3T0 BpeMs IOKHBIM KOHYCOM BYJTKa-
na KparneHHUHUKOBA, PaCTOIOKEHHBIM B 15
KM ceBepHee OITIChIBAEMOTO PalioHa.

K cepemune royomena (5-6 Thicad Jet
Ha3aj/ ) peka lelizepHas pa3pyiinsia KHbIN
6opT aTOTO Hacceiina U, IIPOLOJIKAS BPE3aTh-
Cs B TOJINILY O3€PHBIX OTJIOKEHUH, 3aMOTHSI-
0MUX Y30HCKO-Ieil3epHyI0 nempeccuio,
npuobpesa ToT 06K, KOTOPbIA MbI BHIUM
ceityac -riryboKoOro KpyTOCTEHHOTO KaHbOHA,
MTPOTATUBAIONIETOCS TyTOH BIOJIb BOCTOYHO-
ro 6opra Ysoucko-IelizepHoii genpeccuu u
BCPBIBAIOTIETO BECh KOMIIJIEKC 3ATTOTHSIOIINAX
ee OTJIOKEeHU.

TepMoniposiBJieHUs B CpefiHEN YacTu
nmonuHb! peku letizepHoii - Bepxue-leiizeproe
TepMaJIbHOE I0JIe - TPUYPOYEHBI K JIaBaM JI0-
KaJIb/IEPHOTO KOMILJIEKCA, BCKPBITHIM Ha Jie-
BoOepexbe pekn. OsepHbIe OTIOKEHMs, He-
KOT/Ia 3alOJIHABIINE Y30HCKO-IeiizepHyIio
JIETIPECCHIO, 3716Ch YHUUITOKEHbI 9PO3HUEH 1OJT-
HocThio. Huke TeitsepHas TeueT 1o 03epHBIM
OTJIOKEHUSM M B 3TOH YacTU JJOJUHBI KPYII-

large precipitous plateaus. Absolute al-
titudes of the plateaus equaled or even
exceeded those of the Uzon-Geysernaya
depression sides, so that by the time, it did
not exist as a real depression in the local
relief any more.

Formation of the above young
extrusive domes and associated flows took
place immediately prior, and perhaps dur-
ing the period of the last glaciation, that
is, about 15-20 thousand years ago. By
that moment, volcanic activity in the area
had in fact seized, the depression being
completely filled up with lacustrine sedi-
ments and lavas.

Further development of the area
and the formation of the Valley of Gey-
sers in the way we know it today, are con-
nected with the processes of erosion and
wash-out of the described rocks. Those
processes were evidently the most active
during the glacier contraction, when full-
water rivers running from under the gla-
ciers could deeply cut into the mass of
lacustrine sediments filling the Uzon-
Geysernaya depression. Significant might
also be origination of a newest North-
Northeastern fault system in early Ho-
locene (about 9-12 thousand years ago).
As the result, the Southeastern side of the
depression was ruined, and a deep canyon
formed within it. Almost all the lake ba-
sins that had existed within the depres-
sion got drained and lowered, and along
its edges deep valleys of the rivers (now
called Geysernaya and Shumnaya) were
formed.

The small lake pool in northeast
part of Uzon-Geysernaya depression was
longly kept. The sediments generated in
this lake, are submitted mainly slag tuffs,
which were delivered, apparently, started
to be thrown up at this time by the South-
ern cone of volcano Krasheninnikov lo-
cated in 15 kms to the north of described
area.

Thermal manifestations in an av-
erage part of a valley of the river
Geysernaya - Verkhne-Geysernoye ther-




HBIX TEPMOTIPOSIBJIE-
Huii Het. OHU BHOBD
TTOSIBJISIIOTCS B HYK-
HEM TeYeHUU, TJe
peka  mpopesaer
03epHBIE OTJOXe-
HUS, 3aT0JTHSATONINE
JIETIPECCUIO, U OIISITh
BCKPBIBA€T KOMII-
JIEKC JTOKAJbJIEPHBIX
oTJI0KeHU. B aToM
MecTe Ha TpOoTsxKe-
HUU TIPUMEPHO 2,5
KM cocpefloToueHa
TTO/IABJIATOTIAS YaCTh
KPYIIHBIX TeH3ePOB U
TEPMATHHBIX MCTOY-
HUKOB, U UMEHHO
3TOT yYACTOK M3BEC-
TeH BceM Kak [losu-
Ha leii3epoB.

®opmupoBa-
Hue Y3oHcko-Ieii-
3€pHOU BYJIKAaHOTEK-
TOHUYECKOM IETTPECCUH U PACTIONOKEHHBIX B
ee TpejiesiaXx ¥ BOJIM3U Hee TePMasIbHBIX MC-
TOYHUKOB CBA3aHO C CYIIECTBOBAHNEM Ha He-
6o0ubion ry6utie (10-15 kM) B HEpax aTo-
TO palioHa KPYITHOTO MarMaTU4YecKOTo ovyara.
[Tnotaap poekuy ouara Ha TTOBEPXHOCTD,
Cy/is TIO pa3MepaM BYJIKAHOTEKTOHUYECKOH
nemnpeccrd, coctasiseT nopsaaka 100 xkB.kM.
Ha ocHoBaHMM HaGJIIOIAIONIETOCS YBeJInye-
HUSI TUAMETPA KOJIbI[EBBIX CTPYKTYP U aCUM-
METPUHU CTPOEHUSI X OOPTOB TIPE/IIIoIaraeT-
51, YTO KPOBJISI 0Yara MOTPysKaeTcs B 3amajl-
HOM HarnpasyieHnu. Ee riy6uHa orieHuBaeTcst
JI711 BOCTOYHOH YacTy Jienpeccuu B 7-8 KM,
14 3armagaoi - B 10 kM.

B nosnuem mieticrornene (oxosio 40 ThI-
CSY JIeT Has3ajl) MPOM30IIIa 00Ias aKTHBH-
3anus ByakaHusMa B Kypuio-Kamuatckom
peruone. B aTo BpeMs Bo MHOTUX palioHaX, I7ie
CYIIECTBOBAJIM OJIM3MOBEPXHOCTHBIE MarmMa-
TUYECKIIe 0YarH, TPOU3O0IILIN KPYITHbIE N3BEP-
KeHUS MUPOKJIACTUIECKOTO MaTepuana.
JlecATKN KyOUYeCKUX KUJIOMETPOB MarMbl
ObLIM BHIOPOIIEHBI B BO3/YX, a HaJ[ O4araMu
MTPOU3OILIN TTPOCAAKHA W C(HOPMUPOBAIHCH

34. JKusonucnvte 06pvLévbl nemM308bix
u wnaxosvix mygdos
03epHbix omaodxcenuil - “JKéamuote
Crxanvl”- na npagom cxaone p.
TIeiizepnoii.

Picturesque precipices of pumice and
cinder tuffs of lacustrine sediments at
the left slope of the Geysernaya river —
“Yellow Cliffs”.

mal field - are dated for lavas pre-caldera
complex, opened on a left bank of the
river. Lake sediments, once filling Uzon-
Geyser depression, here are destroyed by
erosion completely. Below Geysernaya
river flows on lake sediments and in this
part of a valley large thermal manifesta-
tions is not present. They again appear
in the bottom current where the river cut
the lake sediments filling depression, and
again opens a complex of pre-caldera
sediments. In this place the overwhelm-
ing part of large geysers both thermal
sources is concentrated on an extent

© B.M. Cyepo6oe V.M. Sugrobov
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BYJIKAHOTEKTOHUYECKHUE Jleripeccur. Tak ke
obpasoBaach 1 Y3oHcKo-Ielizepras gempec-
cust. [Tocute KpyITHOOOBEMHBIX KaslbIepooOpa-
3YIONUX U3BEP;KEHUN MAarMaTUIECKU 04ar B
Hezipax chOpMUPOBABIIIEHCS IETIPecCUy He TIe-
pecTas CyuecTBOBaTh. BIIOTh 10 ToJoTeHa,
TO €CThb, B TeueHue 25-30 Thica4 JieT U3 oyara
MIPOUCXOIUJIN TIEPUOINIECKUE U3BEPIKEHUS 1
Ha TIOBEPXHOCTD M3JINBAJIUCH JIaBbl UJIN BBIO-
PaCBIBAJIUCH TIEM3bI, UMEIOIINe KUCJIBII CO-
ctaB. B To Xe BpeMs KOJIMYECTBO KHCJIOTO
Marepuasa YMEHbBIIAJIOCh U 3TO CBUETEIb-
CTBOBAJIO O TIOCTETIEHHOM OCTBIBAHWY 0Yara.

B mauase romorena (okoso 9-12 Toicsa
JIET Ha3a/) TTPOU30IILJIa HOBAsl aKTUBU3AIINS
Byskannama. Ha Bocrounoit Kamuarke BOJu-
31 Y30HCKO-Ieit3epHoil serpeccuu B 3TO Bpe-
Ms  Havaau (HOPMUPOBATHCS BYJKaHbI
Kusumen, Kpamenunnukosa, Masbrit Cems-
yuK. B HerocpecTBeHHO# BIM30CTH OT JIeTpec-
cuh, Ha ee 60pTax B rosioreHe chopMUPOBAIKCH
IIJIAKOBbIE KOHYCBL. BHYTpU lenipeccuut janHast
aKTUBU3AIMS BYJKaHN3MAa HUKAK He TIPOsIBU-
JIach, YTO MOXKET YKa3bIBaTh HA TO, YTO MarMa-
THYECKUI o4ar 3/iech W B TOJIOIEHE ellle
CYIIECTBOBAN ¥ SABJsLICS Gy(hepoM, TPertsiT-
CTBYIOTI[EM TMPOHUKHOBEHUIO K ITOBEPXHOCTHU
ryOUHHBIX 6a3aJMbTOBBIX paciiaBoB. OHu
MOTJTH JIOCTUYb TTIOBEPXHOCTH JIUIID TIO TIepH-
depun ouara. BriosiHe BEpOsATHO, UTO TIEPUO-
IMIecKoe BHe/IpEHUE rIyOMHHBIX
BBICOKOTEMITEPATYPHBIX PACILIIABOB B GJIM3II0-
BEPXHOCTHBII MarMaTU4YeCcKuii ovar B ToJIolie-
He TPOUCXOINJIO0 HEONHOKPATHO, W odYar
TTPOJIOJIKAET W CETOTHS COXPAHATH AOCTATOY-
HO BBICOKYIO TeMIIepaTypy. BricTymas Kak ax-
KyMYJISITOP TEILIa, OH 06ECIIeYnBAET TEIIOBOE
MUTAaHUE TUIPOTEPMAJIBHBIX cucTeM JlosuHbI
TetizepoB 1 Kaybiepbl Y30H.

[TorrpoGyeM B 3aKJIIOYEHHE TEOJIOTH-
YECKOTO pazJiesia JIJIsi He Te0JIOTOB TIPEeICTa-
BUTHh CyXHe JaHHBIE O COCTaBe IMOPOJ,
YCJIOBUSX WX 3aJIETaHUsA, O Pa3JIOMax, 9KCTPY-
3UsX U O IPOYKX MATEPUAJIOB 110 T€0JIOTUU B
BUJIE CBOEOOPA3HOU CKa3KU O TOM, Ka-Kue
MIPOIIECCHl TIPUBEJIU K TOSIBJIeHUIO J{ouHbI
Teiizepos.

Korpa pacckaseiBaioT o 4enoBeke, 9a-
CTO BCIIOMHUHAIOT, KTO GBI €ro OTell, MaTb,

about 2,5 kms, and this site is known for
all as the Valley of Geysers.

Formation of the Uzon-Geyser hy-
drothermal volcanic-tectonic depression
and thermal springs located within and
near it is connected with the existence of
a large shallow (10-15 km) magmatic
chamber in this area. Judging by the sizes
of the depression, the area of the chamber
projection onto the surface makes up
about 100 km?2 The observed increase of
the ring structures’ diameter and asym-
metry of their sides suggest that the roof
of the chamber is subsiding westward. Its
depth is estimated as 7-8 km for the east-
ern part of the depression, and 10 km for
the western one.

In Late Pleistocene (about 40
thousand years ago), overall activation
of volcanism took place in the Kurile-
Kamchatka Region. At that time, large
pyroclastic eruptions occurred in many
areas hosting near-surface magmatic
chambers. Dozens of cubic kilometers of
magma were ejected into the air, subsid-
ence took place above the chambers, thus
forming volcano-tectonic depressions,
and the Uzon-Geyser depression as well.
After voluminous caldera-forming erup-
tions, magmatic chamber beneath the
new depression did not vanish. Up to Ho-
locene, that is for 25-30 thousand years,
occasional eruptions brought out onto
the surface lavas and pumices of acidic
composition. At the same time, volume
of acidic material was reducing, which in-
dicated gradual fading of the chamber.

In early Holocene (about 9-12
thousand years ago), volcanism activated
again. Such volcanoes as Kizimen,
Krasheninnikov and Maly Semyachik
began forming near the Uzon-
Geysernaya depression at that period. It
is quite probable, that periodic introduc-
tion deep high-temperature melts in the
magmatic chamber in Holocene occured
repeatedly, and the chamber continues
and to keep high enough temperature
today. Acting as the accumulator of heat,




6abymKu, qexyukn... Torga cranoBuTcst 60-
Jiee TIOHSATHON M IMUHOCTh CaMOTO YeI0BeKA.
[Tosb3ysich aTOI aHAOTUEH, TTO-CTapaeMcs
pacckasath, KTO ObLIM IpeaKaMu (B KaBbId-
Kax, koneuHo) Jlonunsl [eitzepoB. Hajo cka-
3aTh, YTO Pa3BUTHE HE KXKUBOU MPUPOJbBI, B
MAHHOM CJIy4ae - BYJKAaHOTEKTOHMYECKUX
CTPYKTYP, U Pa3BUTHE OUOJOTUIECKUX BUIOB
TTOPOH TMPUYY/IJTUBO TIEPETIETAIOTCS U MEXK-
Iy HUMY MOKHO HaiiT MHOTO 00111ero. B ya-
CTHOCTH, Te TIPOIIECChl, KOTOPbIE TPUBEJU B
KOHEYHOM uTore K nospiaenunio [losmunsr leii-
3€pOB, IPOUCXOIUIA CUHXPOHHO C Pa3BUTH-
€M YeJIOBEYeCKOTO POJia - IBOJIONHUEN OT
MEPBBIX Ye-JI0BEKOOOPA3HBIX 00E3bsTH-TOMH-
HOUIOB, IO YeJIOBEKA.

Bepuémcsa nazan na 16 MuIH. JIeT - 3TO
He TaK y>K MHOTO, €CJT Y9IeCTh, YTO BO3PACT
Hateit 3emsn - 4-4,5 muipa. Jiet. Tak BoT 16
MJIH. JIET Ha3aJ elé He cymiecTBoBano Hu /o-
squnb! [efizepos, nu Kamuatku. Ho B TO Bpe-
Mg Ha 3emJjie MPOU3ONIJIO HECKOJbh-KO
3aMedaTesbHbIX COOBITHI. AdpHKa coemHm-
nack ¢ EBpasueli u Ha MecTe pas/eaBIIero
X okeaHa TaTHC, TOTHSAINCH BBICOKHE TOPBHI
- Aspriet, TaBpsl, 3arpoc. B aTo Bpems B Toi
ke Adprke BriepBbie MOSIBUINCH Y€JTOBEKO-
-0o6pasHble 06e3bsIHbI - Ta BETBb 00€3bsIH, U3
KOTOPOH TI03Ke TOSBUJICS Ye-JIOBEK Pa3yM-
weiii. Ha BocToke A3um B 9TO BpeMs yiKe Cy-
mecTBoBaM 3ayaT-ku Kypuso-KamuaTckoit
OCTPOBHOW IyTH U B I0;KHOU €€ 9acTU NUMeH-
Ho 16 MJTH. JTeT Ha3aa Havyajoch GOPMUPOBaA-
Hue o6mupHON KypuibcKoil KOTJIOBUHBL.
Marma yctpemMusiach BIOJIb IYTH Ha CeBep, U
€CJIU Ha foTe IyTU TTPOUCXOIU-JIN TTPOCAIKH,
TO Ha CeBepe B 3TO BPeMs HAYaJCs TOIBEM,
BCILIBIBAHYE TPOMATHOTO yYaCTKA 3eMJIH, KO-
TOPBIA “BBIHBIPHYJT” U3 OKeaHa W TPEeCTa
repeJl HaMU B BUJIE TTOJIyocTpoBa. ETo MbI ce-
rogHas 1 Ha3biBaeM Kamuarkoii. [Ipounsornuio
910 6-8 MuH. sieT Hasazx. Ecau omars obpa-
TUTHCS K UCTOPHUH YeJIoBeKa, TO B Adpurke B
3TO BPEMsl BIIEPBbIE MMOSIBUJINCH TOMUHU/IBI -
BETBb 4€JIOBEKOOOPA3HBIX 00€3bsIH, KOTOPast
TTo/ly4nJIa Ha3BaHue “ceMelicTBO Jofieil’”.

B 210 xe Bpems 6-8 MuIH. JleT Ha3a1 B
10KHOU yacTu KaMuaTku, TpuMepHO TaM, Te
ceituac HaxomuTcst ropoja IlerponaBioBek-

it provides a thermal feed of hydrother-
mal systems of the Valley of Geysers and
Uzon caldera.

Let’s try in conclusion of the geo-
logical unit for not geologists to present
the dry data on structure of rocks, their
stratification, about breaks, extrusions
and about other materials on geology as
an original fairy tale on what processes
have led to to occurrence of the Valley of
Geysers. When tell about the person, fre-
quently recollect, who grandmothers,
grandfathers were his father, mother...
Then becomes more clear and the person
of the person. Using this analogy, we shall
try to tell, who were ancestors (so-called,
certainly) Valleys of Geysers.

Let us go back for 16 million years,
not so much given the age of our planet
(4-4.5 billion years). So, neither the Val-
ley of Geysers, nor Kamchatka existed 16
million years ago. However, several ex-
traordinary events took place at that time.
Africa jointed with Eurasia, and at the
place where the Tatice Ocean had sepa-
rated them before, lofty mountains rose,
among them the Alps, Tavras and Zagros.
During the same period, anthropoid apes
first appeared in Africa — the one from
which homo sapiens developed after-
wards. Rudiments of the Kurile-
Kamchatka island arc already existed in
the East of Asia, and the formation of a
vast Kurile depression began 16 million
years ago. Magma flooded North along the
arc. Subsidence occurred in the South,
whereas in the North, there began the el-
evation of an immense part of the land that
had emerged from the Ocean and ap-
peared before us in the form of a peninsu-
lar now called Kamchatka. It happened
6-8 million years ago. If to consider the
human history again, at that time in Af-
rica, a group of apes developed named the
“human family”.

At the same time, 6-8 million years
ago, a vast dome (100-120 km in diam-
eter) began developing in the Southern
Kamchatka, approximately in the area of
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Kamuarckuii 1 EnxusoBo, Havasicst pocT 00-
IITUPHOTO KYTOJIa, AMAMETP KOTOPOTO TOCTH-
ran 100-120 km. DopMupoBanue ero ObLIO
CB$I3a-HO C TUATTIPOM - TPOMATTHON “Kariieit”
Marmbl, OTOPBaBIIEICs OT CBOMX TJTyOMHHBIX
KopHeil. Marma, 6arogapst rApOCTaTUYEC-
KUM CHUJIaM BCTLIBIBA-JIa ¥ TIOHSJIA TIEPEKPHI-
Balole ee ITOPOJbl. ITOT KYIOJI, KOTOPBIN B
HAIITW JIHY TTI0JTyYnJl Ha3Banue HanmaueBckuii,
UMeeT HeTOCPe/ICTBEHHOe OTHOTIeHMe K [[o-
nuHe [eli3epoB, ABJSAACH, €CIU ONATD Iepeii-
TH Ha aHaJIOTHIO C UCTO-PHUEH JIo/el, e€,
[losvHbl, Tpajie Ay KON,

Hauwmnag mpumepHo ¢ 3 MJH., JTeT Ha
Kamuarke cTas IposiBJATHCS MOIITHBIT HA3eM-
HBIM ByJKaHu3M. B mpenesnax Hamauyesckoro
KyTloJia B 3TO BpeMst ObLin ¢hOPMUPOBAHBI
KpYITHbIe 0a3aJIETOBbIE BYJIKAHbI, OCTATKU KO-
TOPBIX (JIABBI-IIJIATO) CETOHST MOKHO HAOJTIO-
IaTh B BepX0oBbsaX paku ABauu. [Ipomren emé
MUJIJTUOH JieT 1 Ha Kpato HasaueBckoro kymo-
JIa K CeBEPO-BO-CTOKY OT HETO cTaa (GopMUpo-
BaThCs HOBBIM KPYNHBIU BYJKAaHWYECKUN
eHTp - Kapeimckuii. Camble peBHHE JIaBbl
aTOTO TleHTpa matupyiorcs B 0,8-2 mMuH. JerT.
ITOT TEHTP MOXKHO CYUTATDH MPIMBIM POJI-
crBenHnKoM HamaueBckoro Ky-mosia u, Kak 6y-
IeT BUHO Aambiie, “neayrkoit” [lomunst [eii-
3epoB. PasBuTre ero GbLJIO JAJUTENbHBIM 1
CJIOJKHBIM, a HanboJiee sIpKe U MOIIIHBIE CO-
OBITHS B HEM TIPOM30IILIN mpruMepHo 150-180
TBIC. JIET Ha3aJl, KOT/Ia B pe3yJIbTaTe IPaH/In03-
HBIX U3BEPKEHNI OBLIN BEIOPOIIEHBI B BO3LYX
COTHHU KyOUYECKHUX KMJIOMETPOB TOPHOI ITOPO-
b 1 ¢hOPMUPOBATIUCH OOIIMPHBIE TPOCAIKHI:
Kasbaepsl ByakaHos [lomoBunku, Ctewst, Co-
6osmHOTO. Hazio ckasark, 4To /U151 HaC JIo/Iei
3TOT TIEPUO/] TO’Ke 3HAMEHATEJIEH, TaK KaK B 9TO
BpeMsI TIOSIBUJICS Ha CBET TEPBBI Y€JIOBEK U3
poxa Homo sapiens. /[JinTeIbHBIM U TTOPOI
JpaMaTHYHBIM OBbLJIO POXKIEHUE, KAK HOBBIX
reoJIOTHYeCKUX 00pasoBaHUil, TaK ¥ HOBBIX
O6UOJIOTUYECKUX BU/IOB!

Wrtak, mer gomuu go aexymku Jomn-
Hbl [eiizepos, a KTo e ObLI €€ Helo-cpeji-
CTBeHHBIM poauTeneM? VM MOKHO cUMTaTh
Bonpmre-CeMsaunHCcKUT ByJTKa-HUYECKUI
merTp. OH BO3HUK Ha Kpato KapsiMcKoro 1eH-
Tpa K CEBEPO-BOCTO-KY OT HETO W HETOCpeI-

modern cities of Petropavlovsk-
Kamchatsky and Elizovo. Its formation
was connected with a diapir — a gigantic
drop-shaped magma body that had lost
contact with its deep roots. Hydrostatic
forces drew the magma body up, and in
the result, it elevated its overlaying rocks.
This dome, nowadays called Nalachevsky,
is closely is closely related to the Valley
of Geysers, being its “great-grandfather”,
if to draw parallels with the human rela-
tions.

Powerful surface volcanism started
manifesting itself in Kamchatka about 3
million years ago. Within the Nalachevsky
dome, large basaltic volcanoes were
formed at that period, whose ruins (lava-
plateaus) can be seen today at the upper
course of the Avacha River.

Has passed one million more years
and at edge of Nalachevsky dome to
northeast from it the new large volcanic
center - Karymsky began to be formed.
The most ancient lavas of the new center
are estimated to be 0.8-2 million years of
age. This center can be considered a di-
rect relative of the Nalachevsky dome and,
as we shall further learn, “grandfather” of
the Valley of Geysers. Its development
was quite continuous and intricate. The
most immense events took place here
about 150-180 thousand years ago, when
enormous eruptions brought out hun-
dreds of cubic kilometers of rocks and
caused extensive subsidence: calderas of
such volcanoes as Polovinka (Half), Stena
(Wall) and Sobolinyi (Sable). It should
be noted that the above period was re-
markable for the human history as well,
for a first human being called Homo Sa-
piens appeared then. Really hard and even
dramatic was the origination of both
young geological formations and new bio-
logical species!

So, we have come to the Grandfa-
ther of the Valley of Geysers. Let us see
who was its immediate ancestor. Father
of the Valley of Geysers can be consid-
ered the Bolshe-Semyachinsky volcanic




CTBEHHO MPOIOJLKUJ TY BETBb ByJIKaHUYEC-
KOW aKTUBHOCTH, KOTOpas Hadajach eme 3
MJTH. JleT Ha3aja Ha HamaueBckoMm Kymoe.
Haub6oJiee gpeBHIE HOPO/IBI B HEM TaTHPYIOT-
cs1 B 300-500 Thicsu JIeT, a KyJbMUHAIIUS B
Pa3BUTHUU - IIPOPHIB MarMbl Ha IIOBEPXHOCTD
n GopMUPOBa-HUE KaJbAEP - MPOUIOIILIN
3nech okosio 90-120 Twic. jeT Hazam. B ato
BpeMsI BIIEPBbIe HaUala pa3BUBAThCS BYJIKa-
HUYecKasi akTUBHOCTH U B paii-oHe, TJe pac-
noJioxkeHa HbiHe [losnna TeitsepoB. Ho ato
OBLIO €ellle TOALKO caMoe Hadauao GopMUpo-
BaHU HA €€ MecTe KPYITHOTO By TKAHNIECKO-
r'O IEHTPa, KOTOPBIN MBI B HACTOSIIIIEE BPEMST
Ha3bIBaeM Y30HCKO-[eii3epHbIM. ATIOTeli B €T0
Pa3BUTHUHU HACTYIIT 0K0JI0 40 THIC. TeT Ha3a
- TaK)Ke Kak B cBO€ BpeMs B boubie-Cemsi-
YUHCKOM IIEHTpe, a 10 9TOro - B KapbiMcKkoM
IeHTpe. 37eCh MPOUBOIILIN KPYITHbIE U3BEP-
JKEeHUSI TUPOKJIACTUKH, BCJIE] 32 ueM c(DOpMU-
poBajnach  oOmuMpHasg  IpocagKa -
Y3oucko-leitsepHast ByIKaHOTEKTOHUYECKAS
nenpeccus. 1 omsTh X0y BEPHYTHCS K UCTO-
puM YesioBeKa - UMEHHO B 9TO BpeMs, 40 ThIC.
JIeT Ha3aJ 10 JAHHBIM MTaJe0aHTPOIIOJIOTOB
MOSIBJISIETCS aHATOMUYECKH COBPEMEHHBIN
BUJI YeJIOBEKa, TO €CTh HAIll C BAMH MTPSIMOT
npenox! U, mo-BunumMomy, B 3TO Ke BpeMs,
0K0JI10 35-40 ThIC. JIeT Ha3a/ B BOCTOYHOM Ya-
cTu Y30HCKO-[elizepHOii empeccun BliepBbie
TIPOSTBUJIACH MOIITHASI THIPOTEPMAaTbHAs JIest-
TEJIbHOCTD, CJAEAbI KO-TOPOI MBI MOKEM 00-
HAPYKUTh B HACTOsIIee BpeMsl Ha rPeOHIX
06pbIBOB, OKpysKatomux lony Teitzepos ¢
Boctoka. Ho camoii Jlonunsl [eiizepos Torna
BCe ellé He CYNEeCTBOBAJIO - Ha e€ MecTe Tec-
KaJI0Ch TJIyOOKO€ 03epo, MOCTENEHHO 3aII0JI-
HaBLIeecs IeM301 U 006JIOMKaMU IIOPOZ,
MMOCTYMaBIIUMHU CIO/Ia TIPH M3BEPKEHMSIX
GJIMBJIEKAIINX BYJIKaHOB. U yike coBceM He-
naBHO (IT0 TEOJIOTMYECKNM MepKaM ), Tocjie
OTCTYILIEHUS JIEMHUKOB MTOCTETHETO OJiefie-
HeHud - a oHo ObL10 Ha KamuaTke 20-21 ThIC.
JIeT Ha3aJ - B I0OTO-BOCTOYHOU YacTH Y?IOH-
TeiizepHoii nerpeccuu TPOU30IIET TPOPHIB ee
6opTa, 1 03epo ObLIO cityiieHo. I, 1o Beeli Be-
postHoctH, 10-12 teic. jmeT Hazan lonauna
TeiizepoB puoOpesa TOT BUJI, KOTOPbIil BceM
HaM Terepb TaK XOPOIIO 3HAKOM - TIyOOKHUit

center. It had appeared at the edge of the
Karymsky center, a bit north-east off it,
and continued the trend of volcanic ac-
tivity that had started within the
Nalachevsky dome 3 million years before.
The oldest rocks in this center are dated
300-500 years, while the climax of its de-
velopment, that is magma outburst onto
the surface and formation of calderas,
took place here about 90-120 thousand
years ago. At that time, volcanic activity
first started manifesting itself in the area
where the nowadays Geyser Valley is lo-
cated. But that was just the beginning of
the formation of a large volcanic center
here, which we now know as the Uzon-
Geyser one. It reached the peak of its de-
velopment about 40 thousand years ago,
when voluminous pyroclastic eruptions
were followed by an extensive subsidence
later called the Uzon-Geyser volcanic-
tectonic depression. And again, we
should address the human history. By the
paleo-anthropological data, it was 40
thousand years ago, when the anatomi-
cal euhominid appeared that is our direct
ancestor! Evidently, at the same time
(about 35-40 thousand years ago) pow-
erful hydrothermal activity first started
in the Eastern part of the Uzon-Geyser
depression. That activity can presently
be traced along the steep ridges sur-
rounding the Valley of Geysers from the
East. But still the Valley of Geysers it-
self did not exist; a deep lake was located
inits place that was gradually filled with
pumice and various clasts brought in as
a result of nearby eruptions. And not so
long ago (from the geological point of
view), after the melt of the last ice age
glaciers (that took place in Kamchatka
about 20-21 thousand years ago), a break
of the border of the Uzon-Geyser depres-
sion occurred in its southeastern part,
and the lake was drained. So, about 10-
12 thousand years ago, the Valley of Gey-
sers acquired the form that is so familiar
to us today — a deep canyon cutting the
mass of lacustrine sediments that used to
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KaHbOH, TPOPE3aBIITNIA TOJIIITY 03€PHBIX OTJIO-
JKEHWI, 3aMOJHSABIINX HEKOTAa OOIMIMPHYTO
Y3oHcko-Teit3epHylo Jerpeccuio.

Urax, lomuna Iefizepos - aTo He MPO-
CTO PSNOBOE SIBJIEHNE, KOTOPOE MOKET BO3-
HUKHYTH Be3Je, Te eCTh ByJKaHUYIeCKas
JeaTebHOCTD. B Hell kak ObI chOKycHpoBai-
¢S OYeHb JTUTETbHBIN BYJIKAHMYECKUN TTPO-
Iecc, IMPO-TeKaBIIUI HaMpaBIeHHO U
3aKOHOMEPHO Ha TPOMATHOM TIIOMIAIH, OXBa-
ThiBalollel Beio Bocrounyio Kamuarky. U Ges
“npagenymkun” HamaueBckoro menrtpa, 6e3
“memymku” - KappiMckoro mexTpa, 6e3 “oria”
- Boapiire-CeMsSUnHCKOro 1[eHTpa - He ObLIO
661 1 [Jonunel TeitzepoB. DTo emé pas moa-
YepKUBaeT €€ YHUKAIbHOCTH YKe KaK Te0JI0-
I'MYeCKOT0 0OBEKTA.

BoaMmoxHO - He cay4afiHO U TO, 4TO
rpoiiecc eé hopMUPOBAHMUS TIIEJT TTapaJiieshb-
HO C 9BOJIOIIEN YesoBeka. MoxeT OBITH y
Heé, KaK U y YeJIOBEKa, B Pe3yIbTaTe 3TOH 9BO-
JIIOTIUY TIOIBUIOCH YTO-TO [YXOBHOE - TO, YTO
Hac B Hell Tak ouapoBbiBaer... Kak 6bI TaM HI
651710, a JJommna Teitzepos ocTaercs npekpac-
HBIM M Ca-MBIM TPUTSATATEIBHBIM YTOJKOM
HaIllero TOJIYOCTPOBa U XOUEeTCS HAZeIThCH,
YTO OHA TaKOI ocTaHeTcst HaBcermal

fill once extensive Uzon-Geyser depres-
sion.

Thus, the Valley of Geysers is not
just an ordinary formation that can appear
wherever volcanic activity occurs. It
seems to have concentrated in itself a
continuous volcanic process, systemati-
cally and regularly progressing over the
vast area covering the whole Eastern
Kamchatka. And there would not be Gey-
ser Valley without its “great-grandfather’
Nalachevsky Center, its ‘grandfather”
Karymsky Center, and its “father” Bolshe-
Semyachinsky Center. This one again
stresses its uniqueness as a geological ob-
ject.

Perhaps, it is not an occasion that
the process of the Valley of Geysers for-
mation progressed parallel to the human
evolution. As a human, it might have ac-
quired something mental and spiritual,
something that is so charming for us.
Whatever it might be, the Valley of Gey-
sers is the most wonderful and attractive
nook of our peninsular, and there is noth-
ing left but hope that it will remain so for-
ever.




ITMAPOTI'EOJIOI'A

" MO/JIEJIb rEI‘/’IBEPHpi/’I
TUJIPOTEPMAJIbBHOM CUCTEMBI

HYDROGEOLOGY AND
THE MODEL FOR THE GEYSERNAYA
HYDROTHERMAL SYSTEM

N3 xpaTkoTO BHIIIENTPUBEIEHHOTO OTI-
peziesieHns THAPOTEPMATBHOM CUCTEMBI CJle-
IyeT, 4TO ee pa3BUTHe Ipeamoyaraer
HaJInyre MOIHOTO NCTOYHUKA TeTlia 1 Teo-
JIOTHYECKOH CTPYKTYPHI, 0becrieynBaoien
opmupoBanme moazeMHBIX Boj. OUEBUIHO,
YTO UCTOYHUKOM Teria [efizepHoil cucTeMbl
MOJKeT ObITh MarMaTH4YecKuii oyar, cyie-
CTBYIOIIUH ATUTETbHOE BpeMs B HeJpax
Y3oncko-Ieitzeproii nenpeccuu (0 4eM ro-
BOPUJIOCH BBIIIIE ), BOCTOUHAS YACTh KOTOPO-
r0 HEMOCPEJCTBEHHO BJIMSET HA HATPEB
MO/A3eMHBIX BOJ. BonHas cocTaBagonias
TUAPOTEPMATBHON CHCTEMBI 0Opasyercst Mo
U3BECTHOI cxeme (hOpMUPOBaHUs OOBIYHBIX
MO/I3€MHBIX BOJI.

Ha Bo3BBITIEHHBIX yuacTKaxX pesbeda,
a MU ABJIIOTCS BXOAAIIMe B Gacceiin p. Teii-
3epHasd ByJKaHUYeCKUl MaccuB KuxmumHbId,
conku letizepuas, Ocranen, OTkpoiTas, [op-
HOe TLJIaTo, aTMOchepHbIe 0CAIKH, BBITIAIA0-
¥e B BUJE TOK/IS W CHETa, TPOCAYNBAIOTCSA
(uHUABTPYIOTCA ) Yepe3 TTOUBY Ha Pas3HbIe
TJIyOWHBI B TOPBI U TPEIIMHBI TOPHBIX MTOPO]I.
TopHble MOpoBI, TOPBI U TPEITUHBI KOTOPBIX
3aI0JHEHBI BO/O#, 00Pa3yioT BOJOHOCHBIE
miacTel (ropu3oHThI). [lepBhie 0T TOBEpXHO-
CTH 3€MJTU TIPOHUTIAEMbBIE TOPHBIE TTOPO/IBI CO-
JIepsKaT BOJBI CO CBOOOIHON MOBEPXHOCTHIO
1 rpyHTOBbIe (be3HamopHbie ) Bojbl. Hike-
Jie)kalniue MpOoHUIlaeMble TOPHBIE TTOPOJIBI,
pasiesieHHbIe TIJI0X0 TPOHUIIAEMBIMU (BOIO-
VIIOYTIOPHBIMU ) OTJOKEHUSIMU, HATIPUMEP
TJIMHAMU, KaK TIPABUJIO, TOJTHOCTHIO 3aTI0JTHE-
HBI BOJIOU, HAXOISIIIENCS IO/ aBJIeHUEM. ITO

The above brief definition of a hy-
drothermal system shows that its devel-
opment suggests the presence of a
powerful heat source and geological
structure that provides generation of
ground waters. The heat source of the
Geysernaya hydrothermal system is evi-
dently a magmatic chamber existing for
a long time beneath the Uzon-Geyser
depression. Eastern part of the chamber
immediately affects the heating of the
ground waters. Water component of the
hydrothermal system is formed by a cer-
tain pattern of the formation of typical
ground waters.

At the elevated areas of the relief
(Kikhpinych volcanic massif, hills
Geysernaya, Otkrytaya Ostanets and
Gornoye Plato), atmospheric precipi-
tates which is dropping out as a rain and
asnow infiltrate through the soil to vari-
ous depths into the pores and fissures of
the rocks, thus forming aquiferous lay-
ers (horizons). Near-surface permeable
rocks contain free (nonpressure) ground
waters. Underlying permeable rocks are
separated by less permeable (waterproof)
deposits (for example, clays), and, as a
rule, are completely filled with the wa-
ter which is taking place under pressure.
These are pressure head or artesian un-
derground waters. Due to the alternation
of permeable and impermeable rocks, sev-
eral aquiferous horizons or complexes are
formed.
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HaTopHBbIE WJN apTe3WaHCKUe T0/I3eMHbIe
BOABL Tak Kax 0ObIYHO HAOIIOAAETCS YEPELO-
BaHMe MTPOHUIIAEMBIX U HETIPOHUIAEMBIX T10-
poj1, To 06pasyeTcst HECKOJIbKO BOIOHOCHBIX
TOPU30HTOB UJIM KOMIIJIEKCOB.

KonkpeTHo B ycioBusix bacceitna p.
TeiizepHoll BbIJle/IsI€TCS TISATH BOJOHOCHBIX
KOMILJIEKCOB. UeThIpe TiepBble U3 HUX TIPe-
CTaBJISTIOT COOO0# TOPU3OHTHI IPYHTOBBIX BO/I.
Bomast mepBOTO BOIOHOCHOTO KOMILIEKCA CO-
JIepKaTCs B 9KCTPY3UBHBIX 00pa30BaHUSIX Jie-
BOTO ¥ TIPAaBOro OOPTOB MOJHMHBI [eii3epHOit
(conka Teitzepuas, [opHoe 1y1aTo, 3KCTPy3un
sesoro 6opra). ITopoabl XapakTepusyTcs
BBICOKO TPENMHHON MPOHUIIAEMOCTBIO, UTO
CO3/IaeT yCJIOBUSI JIJIsl IPOHUKHOBEHUS U Ha-
KOTJIeHNS MHOWIBTPANMOHHBIX BoA. C aTUM
FOPU30HTOM CBSI3aHbI MHOTOUUCJIEHHBIE XO-
JIOJIHbIE UCTOYHUKM. Tak Ha TIpaBoM Gepery B
BepxoBbe oBpara sKesaThIX cKaj Ha KOHTaKTe
JiaB 9KCTpy3uu leiisepHoll ¢ HUXKemexKalen
TonmIell Ty(PoB HAXOAATCI caMble MOIITHbIE
xostoguble ucrounuku (poro 35). ebur ux
nocturaet 100 s1/c, TeMiiepaTypa BOJbI PaB-
Ha Bcero 2°C. Bomsl komIIekca hopMUPYIOT-
cd 3a cueT UHPUIABTPAIMUA aTMOC(hEPHBIX
0CaIKOB. X UMUYECKHUI COCTAB UX - TUIPOKAp-
GOHATHO-HATPUEBO-KaIbI[1EBO-MarHUEBbII ¢
MuHepanusanueir 1o 100 Mr/m u cooTBeT-
CTBYET TPAKTUYECKU COCTABY aTMOCHEPHBIX
ocaakos (Tabu. 3).

BTopoii BomoHOCHBIIT KOMILIEKC GJIu-
30K K TEPBOMY IT0 COCTaBY BOJIOBMEIAIOIINAX
HOPOJI, TPEJACTABJIEHHBIX PUOAAIUTaMU, Oa-
3a7TbTaMU M PBIXJIBIMU JI€JTIOBUATHHBIMUA OT-
JIO3KEHUSIMU CKJIOHOB BYJIKaHOB KUXTTMHBIY 1
comka yKenras. Bozgsl aToro komriexca Tak-
ke Ge3HANOPHbBIE TPEUMYIIECTBEHHO Tpe-
IIUHHOM IIMPKYJISIIIAHI, KOTOPbIE 00pasyioT Ha
CKJIOHaX MaccuBa KuxmuHby HUCXOASIIINE
UCTOYHUKH, 00JIaiatone HeOOMbIUME Jle-
6utamu. XMMUYECKUI COCTaB XOJIOIHBIX BOJ
- TUIPOKAPOOHATHBIN MAaTHIEBO-KAIbIINEBbIi
¢ MUHepanu3aruei, He pesbimaionieit 200
Mr/71. Hapsaay ¢ XoslonHBIMU BOJIJaMU Ha y4a-
CTKaxX TePMOAHOMAJIUI OTMEYAIOTCS Pa3HO00-
pasHble TEPMOTIPOSBIEHUS, CBSI3aHHBIE C
MO'bEMOM T1apa U Ta3a K MOBEPXHOCTH, KOH-
JieHcaliel mapa u paCTBOPEHNEM Ta3a B TPYH-

If to consider the conditions of the
Geysernaya river basin, five aquiferous
complexes are distinguished here. Four of
them present unconfined aquifers. Waters
of the first water-bearing complex are
hosted by extrusive deposits of the left and
right sides of the Geysernaya valley
(Geysernaya hill, Gornoye Plato (Moun-
tain Plateau)). The rocks are characterized
by high fissure permeability, which is fa-
vorable for penetration and accumulation
of infiltration waters. Numerous cold
springs are associated with this horizon.
Thus, the largest cold springs are located
on the left bank, at the upper steep of the
Yellow Rocks, in the place of the contact
between the Geysernaya extrusion lavas
and the underlying tuffs (Photo 32). Their
flow rate reaches 1001 /s, while water tem-
perature is only 2 °C. Waters of the com-
plex are formed in the result of infiltration
of atmospheric precipitates. Their chemi-
cal composition is hydrocarbonate-so-
dium-calcium-magnesium, with
mineralization up to 100 mg/1, and practi-
cally corresponds to the composition of at-
mospheric precipitates (Table 3).

The second aquiferous complex is
close to the first one in composition of wa-
ter-hosting rocks presented by riodacites,
basalts and loose dealluvial deposits at the
slopes of the Kikhpinych volcano and the
Zheltaya hill. Nonartesian, mainly fissure
circulation waters of this complex form
low-discharge descending spring at the
slopes of the Kikhpinych massif. Chemi-
cal composition of cold waters is
hydrocarbonate-magnesium-calcium,
with mineralization below 200 mg/1. be-
side cold waters at the areas of thermal
anomalies, various thermal manifestations
occur, associated with the ascent of steam
and gas to the surface, steam condensa-
tion and gas dissolution in ground waters.
Chemical composition of waters in hot
water and mud pots is sulfate with vari-
ous cations including ammonium and hy-
drogen, and mineralization of 500-700
mg/1 (for example, the Tcherny (Black)
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TOBBIX BOJIaX. XMUMUUYECKUU CO-
CTaB BOJIbI TOPSYUX BOJHBIX W
I'PS3€BBIX KOTJIOB CYJIb(aTHBIH
C pa3InYHBIMM KaTHUOHAMU,
BKJIIOYAsT aMMOHUH U BOJIOPO]T,
n muHepasusamueit 500-700
MT/51 (HampuMep, UCTOUHUK
YepHbrit), a BOMHBIE HCTOYHUKA
UMEIOT CIIb(HaTHO-THAPOKApOO-
HATHO-MarHUeBO-HATPUEBDII
COCTaB ¢ MUHEpATU3AIUen /10
900 mr/n (mctounuku Heoxu-
TaHHbBIE).

Tpetuit BOZOHOCHBIN
KOMIIJIEKC O3€PHBIX OTJIOKEHUIH
3aHUMAET B OCHOBHOM CKJIOHBI
nosvHbel [elfizepHol, mpuyem Ha
JIeBOOEPEKbE - TOJIBKO bacceitn
pyubs Bomonamnsrii. [lcecdhuro-
BbI€ U arjioMepaToBbie TY(dbI
KOMILJIEKCA COJIEPIKAT MTPEUMY-
II[ECTBEHHO XOJIOJIHbIE TPYHTO-
Bble Bojbl. OHU HarpeBaroTCA
TOJBKO B 30HAX Pa3JIOMOB U Ha
yJacTKaxX MPUCJIOHEHUS 03€ep-
HBIX OTJIOKEHUHN K 9KCTPY3UIM
JIeBOTO GOpTa JIOJIMHBI, T/Ie Ha-
6I0AI0OTCST  TTApOTA30BbIE
CTpPyH. 3/1eCh OTMEYAIOTCS ¥C-
TOUYHWKY C ITOBBIIIEHHOMN TeM-
nepaTypou 1 MuHepaau3auen
BOIbL. TUlMUHbIE K& UCTOYHU-
KU KOMILJIEKCA UMEIOT TUJPO-
KapOOHATHBII KaJbI[MeBbII
COCTaB ¥ MIHEPAJIN3AINIO, KaK
npaBuiio, e 6osee 100 Mr/m u
Hebo b1 nebut-10 0,5 1/cC.

YeTBepTHIli BOMOHOCHBIN
KOMTIJIEKC TPYHTOBBIX BOJI CBSI-

35. Xono0nvie ucmounuKku Ha KOHMaKme mpewuHosa-
MbLX 7146 IKCMPY3IUU U NEM308bIX MYPos 8
Yuwenve JKenmoix Cran.

Canyon of Yellow Cliffs. Cold springs at the
contact-point of fractured extrusion lavas and
pumice tuffs

3aH ¢ JOKAJIbJEPHBIMU OTJIOXKEHUsIMHU, pac-  spring); while water springs have the sul-
npocTpaHeHHBIMM B cpegHeit dactu fate-hydrocarbonate-magnesium-sodium
neBobepexbs p. leiizepHast. Boja nupkyau-  composition, with mineralization up to
pyer 1o tpenuHaM 1 nopam ganutosbix jaB - 900 mg/l (the Neozhidannye (Unex-
1 06BaIbHO-OCHITHBIX OTJI0KeHwit. Ha mmo-  pected) springs).

Al PACIPOCTPAHEHUsT BOJOHOCHOTO KOM- The third water-bearing complex of
maekca mpeobaanaoT Tensabie U ropsiare lacustrine sediments occupies mostly the
UCTOYHUKHU, 0OpasoBaHue KOTOPbIX cBsizaHo  slopes of the Geysernaya valley; at the left
CO CMeTTMBaHUEM X0IOMHbIX BozL ¢ moguuMa-  side including only the basin of the
fomumcest u3 Tayounsl mapom. CambiMu ap-  Vodopadny (Waterfall) Stream. Psephitic
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KUMW TIPEICTABUTEISIMU KOMILIEKCA SIBJIS-
10Tca TepMotposiBienns Bepxue-Teiizepaoro
TTOJISI.

[TaTeiii BOMOHOCHBIN KOMILJIEKC Ha-
TTOPHBIX TEPMAJBHBIX BOJI CBA3aH € Tydamu
03€PHBIX OTJIOKEHUH TIEPBOTO ATAIA KaJb/le-
PoO6Pa30BaHUS U C TPEIUHOBATHIME JIABAMU
u tydamu JoKaibAepHBIX 0OpasoBanmii. OT
BOJIOHOCHBIX KOMILJIEKCOB TPYHTOBBIX BOJI
TepPMaJibHbIE BOJbI OT/I€JIEHBI OTHOCUTEHHO
BOZIOYTIOPHBIMH TIJIOTHBIMU (2JI€BPOTIETNTO-
BBIMI) Ty(aMu 1 JlaBaMU. BricokoTemIepa-
TYPHBIE HAIOPHbIE BOJIBI, TAKKE KaK U 00bIU-
Hble TI0J[3eMHbIE BOJbI OJHUMAIOTCS K T10-
BEPXHOCTH TOJT IECTBUEM T'MIPOCTATUYECKO-
TO JIABJIEHUS U BBIXOJSIT HA MOBEPXHOCTD 110
TpeNIMHaM B BOJOYTIOPHON KPOBJIE B BUJIE
MHOTOUYUCJIEHHBIX TEN3ePOB U KUIISIIUX UC-
TOUHUKOB (poTo 36). XuMmieckuii coctaB
BBICOKOTEMITEPATYPHBIX BOJI - XJIOPUIHO-HA-
TPUEBHIN ¢ obueil MuHepanusanuei 1,8-2,2
/1. Temrieparypa Bo/ibl Ha TJIyOHHE Ha ydac-
TKe Pa3rpy3KH, PACCINTAHHAS 10 XUMUYECKO-
MY COCTaBY BOJIbI HCTOYHUKOB C TOMOII[BIO TAK
Ha3bIBAEMBIX TEOXUMHUYECKUX TEOTEPMOMET-
pos, nocturaer 150-1800C. Tak xak Temire-
paTypa KWTIEHWS BOJbI Ha TIOBEPXHOCTHU HE
mozxer npesbimarsh 100°C, To u3OBITOUHOE
TETJI0CoIepKaHue BOIBI C TeMIepaTypoit
150-180°C mpeBpartiaeT 9acTh BOJbI B TTap, KO-
TOPBIN U BBIJIEJIIETCS BMECTE C BOJIOM KUTIS-
IUX UCTOYHUKOB W TeizepoB. Bo3aMorkHa 1
YUCTO TTApOBasi Pa3rpy3Ka, eCJIM BBITIIEyKa3aH-
Hasi BBICOKAsi TeMIiepaTypa Ha riyoune Oyzer
BBINIIE TEMIIEPATYPHl KUTEHUS TIPU JTAHHOM
TUIPOCTAaTUYECKOM JlaBjienun. B Takom ciry-
yae mapooOpasoBaHUe HAYMHAETCS 3HAUYM-
TEJIbHO HUKE MOBEPXHOCTH, OoJiee JIETKUl
map, OTAeJUBIINCH OT BOJBI, TOJHUMAETCS
BBEPX U 110 TPENIMHAM BBIXOAUT HA MTOBEPX-
HOCTbH. BbIX01bI Tapa HaBJII0IAT0TCS B OCHOB-
HOM B BEPXOBbSIX JIOJIMHEI [eii3epHOiA, ee BbI-
COKUX CKJIOHAX M TIOJIHOXKbeE ByJiKaHa Kuxmnu-
HBIY, TaM, T/le TThe30MeTpuiecKuil (Hamop-
HBIIT) YPOBEHHb TEPMAJBHOTO BOJOHOCHOTO
KOMILJIEKCA HAXOJUTCS HUKE TOBEPXHOCTH.
Ha yuacTtke mpenmytiiecTBEHHO BOHOM pa3-
IPY3KU [TapOBbIE CTPYU OTMEYAIOTCS HA BO3-
BBINIIEHHOCTSIX MUKpoOpebeda.

tuffs of the complex contain mainly cold
ground waters that are heated only in the
fault zones and in the areas of lacustrine
sediments’ contact with the extrusions of
the left side of the valley, where steam-gas
jets occur. Springs with high temperatures
and water mineralization are observed in
this area. Typical springs of this complex
have hydrocarbonate-calcium composi-
tion, mineralization not exceeding 100
mg/l, and low discharge — up to 0.51/s.

The fourth aquiferous complex of
groundwater is connected with pre-
caldera the sediments distributed in an
average part of a left bank Geysernaya
valley. Water circulates on cracks and
pores dacitic lavas and landslide deposites.
On the area of distribution aquiferous
complex prevail warm and hot springs
which formation it is connected to mix-
ing cold waters with rising of depth the
steam. The brightest representatives of a
complex are thermal manifestations of the
Verkhne-Geysernoye field.

The fifth aquiferous complex of ar-
tesian thermal waters is associated with the
tuffs of lacustrine sediments of the first
caldera-forming stage, as well as with the
fractured lavas and tuffs of pre-caldera de-
posits. Thermal waters are isolated from
ground water complexes by relatively wa-
terproof (aleuropelitic) tuffs and lavas.
High temperature pressure waters ascend
under hydrostatic pressure, and discharge
onto the surface along the fissures in the
waterproof upper boundary in the form of
numerous geysers and boiling springs
(Photo 33). Chemical compsition of the
high-temperature waters is chloride-so-
dium, with total mineralization of 1.8-2.2
g/1. Discharge water temperature at depth,
calculated by the chemical composition of
the spring waters, using the so-called
geochemical geothermometers, reaches
150-180°C. Surface boiling point of water
can not exceed 100°C, therefore superflu-
ous enthalpy of waters with temperature
150-180°C are transformed some portion
of water into steam discharging together




36. Paszpysxa evicokomemnepamyphnvix 600 V 6000H0CH020
(mepmanvroeo) xomnaexca. Kunswue ucmounuxu u
eeiizepol Ilenmpanvnoi wacmu Joaunot Ieiizepos. Ha
3a0nem naane caeea zeiizep Benuxan.

Discharge of high-temperature waters of the V aquiferous
(thermal) complex. Boiling springs and geysers at Central
part of the Valley of Geysers. On a background at the left

with waters of boil-
ing springs and gey-
sers. Purely steam
discharge is also pos-
sible, if the men-
tioned high
temperature at
depth goes beyond
the boiling point at a
given value of hy-
drostatic pressure.
In that case, steam
formation starts
considerably below
the surface, more
volatile steam comes
off the water, as-
cends and discharges
onto the surface
along the fissures.
Steam-outs mostly
occur at the upper
Geysernaya valley,
overitsslopes and at
the foot of the
Kikhpinych vol-
cano, where piezo-
metric (pressure)
level of the thermal
aquiferous complex
lies below the sur-

geyser a Velikan.
face. In the areas of

Cy/is1 o pacmoio;KeHH0 pa3HO0Opas-
HBIX MTOBEPXHOCTHBIX TEPMOIPOSBIEHUH OT
TTapoTa30BbIX CTPYH U KUCTBIX CYJIb(haTHBIX
BOJI TIOJTHOKbSI ByJiKaHa KuXmmHbrd 70 XJ10-
PUAHO-HATPUEBBIX KUIAINX UCTOUHUKOB
HUKHel yacTu Gacceitna peku leiizepHoii,
3TOT BOJJOHOCHBIN KOMIIJIEKC TIOJIYYUJI B €70
TpaHUIaX MPaKTHYECKN TTOBCEMECTHOE pac-
npoctpanenue. OueBUIHO, CYIIECTBYET e/1-
HBIM MOTOK TUAPOTEPM, ABVXKYIIUNCS OT
TTOHOXbS ByJKaHa KUXTUHBIY K HU30BBIO
peku leitzeproii (3oHe pas3rpy3ku ). Temmepa-
Typa BOCXO/IAIIIEel ero BEeTBH OT NpeATiosara-
€MOT0 MCTOYHUKA Teria (MarMaTU4ecKoTo
ouara) olleHeHa TaKkXKe C ITOMOIIBIO XMMUYec-
KOTO COCTaBa BOJIBI UCTOYHUKOB M COCTaBa

mostly water dis-
charges, steam jets are recorded at the el-
evated parts of the microrelief.

Judging by the disposition of vari-
ous surface thermal manifestations, from
steam-gas jets and acidic sulfate waters of
the Kikhpinych volcano foot to chloride-
sodium boiling springs in the lower
Geysernaya basin, this aquiferous complex
is spread almost all over within its limits.
There seems to exist a single hydrotherm
flow moving from the Kikhpinych volcano
foot towards the lower current of the
Geysernaya river (discharge zone). Tem-
perature of its up flow branch from a ten-
tative heat source (magmatic chamber) is
also estimated by the chemical composition
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rasoB W paBHa, B cpeaHeM, 250°C (Mmakcu-
masbHas - 330°C). OG6Imast pasrpyska BbICO-
KOTeMIIEPaTyPHBIX BOJI, OTIPe/leJIeHHAs TaK
Ha3bIBAEMOM THIPOXUMHYECKUM METOOM,
cocTaBiisteT Bemmanay okoso 300 i/c. B oc-
HOBE METO/IA JIEKUT OTIPejiesIeHUE TTOCTYILIe-
HUS W BBIHOCA PEKOW XUMHUUYECKU
YCTOWYUBOrO KOMIIOHEHTA BBICOKOTEMIIEPA-
TYPHOH BOJIbI (B TaHHOM cJIy4ae xiopa). Kon-
IIEHTpaIusl XJopa B TePMaJibHOU BOje
HaMHOTO TIPEBBITIAET €TO COIEPKAHNE B PEKE
10 30HBI pa3rpy3Ku. Pacxoj Xiopa paccunThi-
BaJICA IO COJIEPKAHUIO XJIOPa B yCTHEBOI Ya-
ctu peku leiizepHoit u ee pacxomy. Pacxon
OTIpeIENIANICS TIYyTEM U3MEPEHUS CKOPOCTHU
TUAPOJIOTUYECKOU BEPTYIIKON 1 MTOTIEPEYHO-
TO ceyeHUs peku. Tak Kak B BEPXOBbE PEKU
conep:kaHue XJopa B BoJie OYeHb HU3KOe
(okouo 0,7 MT /1), MOKHO CUMTATh, UTO TIPaK-
TUYECKU BECH XJIOP B YCThE MOCTYIIAET C Pa3-
rpyskarolneiicss TepMajibHOUN Bosol. Torna ee
Pacxo/i MOKHO PACCUUTATD, PA3JIEINB BbIUKC-
JIEHHBIN pacXo]l XJopa Ha KOHIIEHTPAINIO
XJIOpa B TepMaJibHOl Bosie. Harpumep, B ceH-
Tsa6pe 1989 r. pacxox pexu efizepHoii cocra-
Buat 3340 Ji/c, comep:kanue Xjaopa B pedHON
Bojie - 85 mr/a1. OTciofia cieyet pacxo (Bbl-
Hoc) xmopa B 283900 mr/c. Tak kax Makcu-
MaJbHOE cozepskaHue xJiopa B
pasrpy:Karolieiicsa TepMaJbHON BOJie B BUE
KUTAIUX UICTOYHUKOB U Tefi3€POB IOCTUTAET
900 mr /1, TO 061 pacxo (pasrpysKa) Tep-
MasIbHOM Bombl coctaBuT: 283900 mr/c: 900
mr/a =315 1/c. B aTy Beqimunny BXOJUT BH-
JIMMast Pa3rpysKa, TO eCTh cyMMa JIeOUTOB HC-
TOYHUKOB U Teit3epoB - okono 100 i/c. Ito
caMbIll KPYTTHBIH, U3BecTHBIN Ha KamyaTke,
€CTECTBEHHBIN BBIHOC HA TOBEPXHOCTH BHICO-
KOTeMIIepaTypPHOI BOIBI.

HamnopHhbriit moTOK BBICOKOTEMIIEPATYP-
HBIX BOJI, B CYIITHOCTH, OTIPEJIeIIeT BCE OCO-
GEHHOCTHU THUAPOTEPMATIBHOIN CHCTEMBI, IO
KOTOPOH MOKHO IOHUMATh B TAHHOM CJIy4yae
COBOKYITHOCTbH TPOSIBJIEHUN THIPOTEPMAJIb-
HOM JIeATeIbHOCTH, HAabJTI0laeMOil Ha TIOBEp-
XHOCTU W TpoTeKamIilNeli B ee HeApax.
l'uaporeonormueckas MoiesTb THAPOTEPMAITH-
HOW CHCTEeMBI MK GoJiee Y3KO - MoJesb hop-
MHUPOBAHUS BBICOKOTEMIIEPATYPHBIX BOJI

of spring waters and gases, and on the av-
erage, makes up 250°C (maximum 330°C).
General flow rate of high-temperature wa-
ters is determined using the so-called
hydrochemical method, showing the value
of about 300 1/s. The method is based upon
the detection of the river supply and re-
moval of a chemically stable component of
high-temperature water (in this case, chlo-
rine). Concentration of chlorine in thermal
water much more exceeds its content in the
river before the discharge zone. Chlorine
discharge was calculated by its content in
the mouth of the Geysernaya river and its
flow rate. The flow rate was determined by
the measurements of the coring winch ve-
locity and river cross-section. Since chlo-
rine content in the upper waters is quite
low (about 0.7 mg/1), it is possible to count,
that practically all chlorine in a mouth acts
with discharging thermal water. So, its flow
rate can be calculated dividing all the esti-
mated chlorine to its concentration in ther-
mal water. For instance, in September
1989, flow rate of the Geysernaya river
made up 3340 1/s, chlorine content in the
river waters being 85 mg/1. Consequently,
chlorine consumption (carrying out of
chlorine) was 283900 mg/s. As maximum
chlorine content in the discharging ther-
mal waters in the form of boiling springs
and geysers reaches 900 mg/l, total dis-
charge rate o thermal water will make:
283900mh/s : 900 mg/1 = 315 1/s. This
value includes the apparent discharge,
which is the total of springs and geysers
yields — about 100 1/s. This is the largest
rate of natural discharge of high-tempera-
ture water onto the surface, ever known in
Kamchatka.

Pressure flow of high-temperature
waters virtually conditions all the pecu-
liarities of the hydrothermal system that,
in this case, can be defined as a total of
manifestations of hydrothermal activity
observed on the surface and going on be-
neath. Hydrogeological model for the hy-
drothermal system, or the formation
pattern for high-temperature waters, can
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Puc. 4. [punyunuanvias modens letisepnoil 2udpomepmarvioi Cucmemul.
1 — J1aBbI, JAWKKM aHZIE3UTOBOTO COCTABA —OTHOCUTEJIBLHO BOJOHEITPOHUIIAEMbIE
(BOIOYTIOpHBIE) OTJIOXKeHUS; 2 — Ty, TY(POUTH - OTHOCUTENBHO BOJIOHETPOHUIIAEMbIE
(BOZOYIIOPHDBIE) OTJIOKEHUS; 3 — TY(]bI, JJaBbl, UTHUMOPUTHI - OTHOCUTEIHBHO
BOJIOHETIPOHUIIaeMbie (BOIOYTIOPHBIE) OTJIOXKEHUS; 4 — IepecianBanue Ty(OB Pa3TUIHOMN
IJIOTHOCTH, TPENTUHOBATHIE JIABBI M TYy(OJABbI - OTHOCUTEIBbHO BOJOIMPOHUIIAEMbIE
(BOZIOHOCHDBIE ) OTJIOKEHUST; 5 — PA3JIOMBbL; 6 — HATOPHBIIA (Tb€30METPUYECKHUIT) YPOBEHD
MO/I3EMHBIX TEPMAJIbHBIX BOJI; 7 — M30TEPMbI; 8 — MeTeOpHBIE BOJIbI; 9 — HATIpaBJIeHUE
IBUZKEHUS TepMaTbHBIX BO; 10 — BBIXO/IBI Tapa, mapora3oBoil cMecy; 11 — reiizepsl,
KUIIATIUE W TOPSYNEe UCTOUHUKHY (Pa3TPy3Ka TEPMAJIbHBIX BOT).

Fig.4. Principal model for the Geysernaya hydrothermal system
1 — lavas, dykes of andesitic composition — relatively impermeable (waterproof) deposits; 2 —
tuffs, tuffites — relatively impermeable (waterproof) deposits; 3 — tuffs, lavas, ignimbrites —
relatively impermeable (waterproof) deposits; 4 — interlayering of tuffs of various density,
fissury lavas and tuff-lavas — relatively permeable (aquiferous) deposits; 5 — faults; 6 —
pressurized (piezometric) level of underground thermal waters; 7 — isotherms; 8 — meteoric
waters; 9 — direction of thermal waters movement; 10 — discharges of steam and steam-gas

mixture; 11 — geysers, boiling and hot springs (discharge of thermal waters).
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MOJKHO TIPEJICTABUTD CJIEAYIONUM 00pa3oM.
[ToxzeMHbIe BOJBI TIyOMHHO IIUPKYISIIIAH,
obpasyiotiecst Tpu WHGUIBTPAIITH aTMOC-
(hepHBIX 0CaZKOB B 06J1aCTH BYJIKaHUYECKO-
ro MaccuBa Kuxnunery, HarpeBaioTcs 3a cueT
TerJia MarMaTU4ecKoro o4ara u hOpMUPYIOT
BOCXOJISATIHH IIOTOK IHIPOTEPM C TEMIIEPATY-
poit 250-330°C. /IBurasich K TOBEPXHOCTH, K
30He Pa3rpy3Ku, OHU CMETTUBAIOTCS B PA3HBIX
IIPOITOPIIUSIX € XOJIOJHBIMU BOJIAMU U, OXJIaK-
JIasICh, B TOM YHCJIe 32 CUET TIOTEPU TIapa, TPH-
00peTalnT XapaKkTep JaTepajbHOrO TMOTOKA €
teMrepatypoii Boasr 180°C (puc. 4).

B 3ome pasrpysku HarpeTast 10 BbICO-
KOIi TeMIEPATyPhl BO/IA MOHUMAETCS K T10-
BEPXHOCTU yepes TPEIIUHbBI B
BOJIOHETTPOHUIIAEMOI KPOBJIE HE TOJBKO TIO]]
NEeCTBUEM THAPOCTATUYECKOTO J[aBJIEHUSI,
HO ¥ 32 CYEeT Pa3jinyusi B 0OBEMHBIX Becax
TOPSYMX U OKPYIKAIONUX UX XOJOHbIX BO.
Hampuwmep, npu temmneparype Boasr 200°C
00BEMHBIN BEC BOJBI PaBeH MPUOINKEHHO
0,86 r/cM3, TO ecTh oHa Jierye Ha 14% BOIbI €
temneparypoit 0°C. Topstuast Boja Kak Obl
BCILIBIBAET, BBHITATKUBAEMAST XOJIOJHOM BO-
noi. Bojia ropssynx HICTOYHUKOB U Ieli3ePOB,
KaK 10Ka3aJi0 U3yueHue pacipejiesieHus
M30TOIa BOJIOPO/Ia TPUTHS B TPUPO/IHBIX BO-
nax Gacceitna pexu [eiizepHoii, UPKYIUPY-
eT B Heapax He MeHee 600 mer. [dna
CpaBHEHMS CKasKeM, 4TO BOJLOOOMEH X001
HBIX TPYHTOBBIX BOJI OCYII[ECTBJISIETCS] BCETO
3a 4-6 jet, cBuzeTenbcTBYsI 06 UX opMmu-
POBaHUM B TOBEPXHOCTHBIX YCJIOBUSIX. Pa3-
HOOOpasue TepMO - ¥ BOJOIPOSIBIEHUI B
Gacceline pexu [elizepHoii 0ObACHAETCS TEM,
YTO PeKa, Mpopesasi BOJOBMEIAIONINE TOJI-
1Y TTOPOJI U, BCKPBIBAsI BEPXHIOIO YaCTh TU/I-
poOTepMaJibHOU CUCTEMBI OT  30HBI
BOCXOJISIIETO IIOTOKA JIO0 30HbBI PA3rPY3KHU Jia-
TEPATBHOTO MMOTOKA TUAPOTEPM, CO3/IAET YC-
JIOBUST JUIsI TTyGOKOTO JIPEHUPOBAHUS BCEX
BOJIOHOCHBIX KOMIIJIEKCOB.

letizepras rumpoTepmMaTbHasd cucTeMa
10 BBIHOCY TeILJIa SIBJISIETCST OJTHON M3 CAMBIX
MomHEbIX Ha Kamuatke. Kak ykassiBamoch
BBIIIIE, BEJMUMHA OOIIeil Pasrpy3Ku COCTaB-
sstet okoso 300 J1/c Bozbl ¢ TeMTIepaTypoii Ha
raybune B cpegnem 250°C. OTHOCUTETHHO

be presented as follows. Deep circulation
ground waters, formed in the result of at-
mospheric precipitates infiltration in the
area of the Kikhpinych volcanic massif,
are heated by the magmatic chamber and
generate an ascending hydrotherm flow
with the temperature of 250-330°C. Mov-
ing up to the surface discharge zone, they
mix with cold waters and being cooled
(also due to the loss of steam), acquire the
nature of the lateral flow (out flow) with
water temperature of 180°C (Fig.4).

In the discharge zone, high-tem-
perature water ascends to the surface
through the fissures in the waterproof
upper layer not only driven by hydrostatic
pressure, but also due to the difference
between the volume weights of hot and
surrounding cold waters. For instance, at
water temperature of 200°C, water vol-
ume weight is approximately 0.86 g/cm?,
that is, its weight is 14% less than that of
0°C water. Hot water as if floats to the
surface, pushed by cold waters. Studies of
the distribution of hydrogen isotope — tri-
tium — within natural waters of the
Geysernaya basin have shown that the
water of hot springs and geysers has been
circulating in the bowels at least for 600
years. For comparison, interchange of cold
ground waters comes about only for 4-6
years, which is the evidence of their sur-
face formation. Wide variety of thermal
and water manifestations in the
Geysernaya river basin is accounted for
by the fact that the river creates the con-
ditions for the deep drainage of all the
aquiferous complexes by intersecting
aqueous rocks and disclosing the upper
part of the hydrothermal system from the
ascending flow zone to the zone of lateral
hydrotherm flow discharge.

Geysernaya hydrothermal system is
characterized by one of the largest carry-
ing out of heat in Kamchatka. As it was
mentioned, the total flow rate amounts
about 300 1 /s of water, with average depth
temperature about 250°C. Carrying out of
heat makes 314 MWt with respect to the




CPeIHET0I0OBON TeMITepaTyphl Bo3ayxa (1Ipu-
6ausurensro 0°C) BBIHOC Telia cocTaBut 314
MBrt . C y4eTom Temnonorepb B BEPXOBbe
peku leifsepHoli, He BXOASANINX B BETUYUHY
BOJNHON pa3Tpy3KH, CyMMapHas BeJWYNHA
BbIHOCA Tera cocTaBut 321 MBT .

ITousATHO, YTO BMECTE C TOPSTUE BOIOM
BBIHOCSITCST Ha TTOBEPXHOCTH (B peky leiizep-
HYIO U JIPYTHe BOJOTOKH ) U COJIEPKALUECS B
Hell B BU/le PA3JIMYHBIX COeTUHEHUN XUMMU-
yecKkue 3eMeHTbl. MOKHO Ha3BaTh HECKOJIb-
KO 1P, YTOOBI MOKa3aTh MacIITab BEIHOCA
BeIlleCTBa COBPEMEHHBIMU THPOTEPMAJILHbI-
MU cucteMaMu. [Ipu pacxome BcokoTeMIepa-
Typubix Boa 300 /¢ B pexy leiizepHyio B
CYTKH TToTaiaeT 62 T pacCTBOPEHHBIX BEIIECTB,
B ToM umciie 23 T xjopa, 17 T Harpus, 1,5 T
kauus, 0,6 T kambius, 0,6 T 6opa, 9 T kKpeMHU-
eBoii Kucaotsl, 0,3 T cephl.

annual air temperature (approximately
0°C). Given the losses of heat in the upper
Geysernayariver that are not included into
the value of water discharge rate, the total
size of carrying out of heat will make 321
MWt.

It is obvious, that hot waters bring
up various chemical compounds onto the
surface (into the Geysernaya river and
other currents). Some numbers can be
given to show the scale of the substance
removal by modern hydrothermal systems.
Given the high-temperature waters dis-
charge of 300 1/s, 62 tons of dissolved sub-
stances daily penetrate into the
Geysernaya river, including 23 tons of chlo-
rine, 17 tons of sodium, 1.5 tons of potas-
sium, 0.6 tons of calcium, 0.6 tons of boron,
9 tons of silica acid and 0.3 tons of sulfur.

TEM3EPBI 11 IPYTUE TEPMOITPOSBJIEHISI
AOJINHDbI PEKU TEM3EPHOU

GEYSERS

AND OTHERS THERMAL MANIFESTATIONS
OF THE RIVER GEYSERNAYA VALLEY

Bprmite MBI TOBOPUJIN O TOM, YTO BBIXO-
JISINUE HA TIOBEPXHOCTh B BUJIE UCTOUHUKOB
U TIApOBBIX CTPYH BBICOKOTEMIIEPATYPHAS
BOJIA U TIap THPOTEPMAJIbHON CHCTEMBI 00y C-
JIOBJIMBAIOT TaK’Ke HArpPeB TPYHTA U TTOBEPX-
HOCTHBIX BOJ U BeAeT K 00Pa3soBaHUIO
TePMOAHOMAJIN, TaK HA3bIBAEMbIX TEPMAJIb-
HBIX TIOJIEN.

B cpennem tedyenuu peku leitzepHoit
pacnonoxkeno Bepxue-leiisepnoe none (1X
puc. 2). OHo 3aHUMaeT B OCHOBHOM JieBoOe-
peXbe PEKH, MPOTITUBASICH HA PACCTOSTHUE

As mentioned above, high tempera-
ture water and steam of the hydrothermal
system emerge onto the surface in the
form of springs and steam jets, condition-
ing the heating of the ground and surface
waters and resulting in the formation of
thermal anomalies, the so-called ‘thermal
fields”.

Verkhne-Geysernoye (Upper Gey-
ser) Field (IX in Fig. 2) occupies the left
bank of the middle current of the
Geysernaya river, and stretches for about
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37. O6wuii 6uo ynacmra lenmpanvuotii. B yenumpe IMnowaoxa @onmanos, uzsepea-
tomcs 2etizepor Douman u Ipom. Ha danviem nnane: cneea - yweave Keamorx
Cran, cnpasa - 06poteévt 1e6020 6opma donunsvt pexu leiizepnas.

General view of the Centralnyi site. In the center — the Fountain Plateau, erupting
geysers Fontan and Grot. In the background.: to the left — the canyon of Yellow
Cliffs, to the right — precipices of the left side of the Geysernaya river valley.

6osiee 1,5 kM. DopmupoBaHye TEPMATBHOTO
TOJIS CBSI3aHO C BO3/EHICTBUEM TIapa, OT/ie-
JINBIIETOCS OT BBICOKOTEMIIEPATYPHOTO BOJIO-
HOCHOTO KOMILJIEKCA, ¥ TIO3TOMY 3/1eCh HET
reii3epoB ¥ KUIISIIINX UCTOYHUKOB, a HAOJII0-
JAaI0TCA MHOTOYMCJIEHHbIEC MEJIKIMIE BbIXO/bI
1apa, y4acTKH Iapsiero U HarpeToro IpyH-
Ta, TPsI3€BBIE KOTJIBI.

leiisepnoe mepmanvroe none, camoe
6OJIBIIIOE, HAYMHAETCS Y BIIAIeHUsT peku [eii-
3epHoii B ITyMHyI0 11, HeIIpepbIBHO IIPOCTIEKU-
Baercst o ob6oum Geperam leitzepHoil Ha
IPOTSI’KEHUH YeThIPEX KUJIOMETPOB BBEPX 110
ee TeueHn1o. [locyeHue TepMOTIPOSBIEHNUS B
BEPXOBbe 3aMKCUPOBAHBI HA YYaCTKE PacIIo-
JoxeHus reiisepa Bepxuuii B6smsu Tpexkac-

1.5 km. Its formation is associated with
the influence of the steam that had sepa-
rated from the high-temperature aquifer-
ous complex, that is why no geysers or
boiling springs can be observed here, only
numerous minor steam vents, areas of
steaming and heated ground and mud
pools.

Geysernoye Thermal Field, the
greatest one, starts at the confluence point
of Geysernaya and Shumnaya rivers, ex-
tends four kilometers up the Geysernaya
current, along its both banks, and ends in
the vicinity of the Verkhny (Uppermost)
geyser, near the Trekhkaskadnyi waterfall
and latest thermal manifestations located




kazanoro Bogonazaau B 200 m Bere ero (I-VIII,
puc. 2). IMeHHO B 9TOI 9acTU TOJTUHBI PEKU
TeiizepHoii, aGCOMIOTHBIE OTMETKH KOTOPOii U3-
MeHsI0TCs 0T 350 M 10 580 M, TTPOUCXOUT OC-
HOBHAsl pa3rpy3ka (BBIXOJ] HA TTOBEPXHOCTH )
BBICOKOTEMIIEPATYPHBIX TIOI3EMHBIX BOJI. Bura-
TOZIapsi 9TOMY 37I€Ch TJIABHBIMU U SIPKUMM TI0-
BEPXHOCTHBIMU  TEPMOIPOSBIECHUSIMU
SIBJISTIOTCSI Pa3HOOOPA3HbIe UCTOYHUKH, TOPSI-
yue, KUIISIIUE, TOCTOSTHHBIE U ITYJILCUPYIOIINE,
1, KOHEYHO, Tei3ephl. YUaCTOK OJUHBI PEKHT
TeitzepHoil, 3anATHIH leiizepHbIM TepMaTbHBIM
TI0JIEM, T7I€ COCPEIOTOYEHBI BCE Tel3ephl, TI0-
Jiyansi cobcTBeHHOe HasBaHue J{osubr Teiize-
poB (doto 37, 38). BombIiasg 4acTb cambIxX
a(dexTHBIX TetizepoB, B ToMm unciae 19 uz 20
oOHapyKEHHBIX 1 BIiepBbie onucanubx T.1.
YcruHoBOI Teli3epoB, HAXOAATCA B IBYXKHJIO-
METPOBO¥ TTPUYCTHEBOH TMOJIOCE - TIEHTPAIb-
ot vactu Jlosunsr Teitzepos (puc. 2, 5).

200 m up (I-VIII in Fig.2). This is the
place where the major discharge (surface
outflow) of high-temperature ground wa-
ters occurs, due to which, the most vivid
surface thermal manifestations here are
various springs (hot, boiling, permanent
and pulsating) and geysers. The area
within the Geysernaya river basin, occu-
pied by the Geysernoye thermal field,
where all the geysers are concentrated,
had got its own name of the Valley of Gey-
sers (Photo 37, 38). The most part of the
most effective geysers, including 19 from
20 found out and for the first time the gey-
sers described by T.I. Ustinova, are in two-
kilometer near-mouth zone - the central
part of the Valley of Geysers (Fig. 2, 5).
The largest pulsating springs and mud
thermal pots can be also observed here.
More than 60 geysers and over 30 large

38. Ilenmpanvnas wacmo Jonunwvt Ietizepos. 3umoii naubonee akmusnvie mepmais-
Hble NOWAOKYU XOPOULO 3aMeMHbL NO NPOMATUHAM 8 CHEZ0B0M NOKPOEeE.

Central part of the Valley of Geysers. In winter, the most active thermal grounds
are well distinguished by thawed patches in the snow cover
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Puc. 5. Tepmonpossnenus u mepmanvuoie yracmru Joaunwt Ieiizepos
1 — reiizep;2 — KUMANUNA UCTOYHUK; UCTOUHUK C TEMIIEPATYPOI:
3 - 50-100°C, 4 — 20-50°C, 5 - rpsi3eBBIi KOTET;
6 — maporasoBast CTPYsl; YYACTKM HATPETO MOYBHI € TEMIIEPATYPOil Ha ruyOoure 1 Mm:
7 — menee 20°C, 8§ — 20-50°C,
9 — 50-70°C, 10 — 60see 70°C;
11 - tpoma c gomaTeiM HacTUIOM; 12 — Tpora;
13 — nomuk siecunka;14 — BepTOJIeTHAS TIJIONIATKA;
15 — yerym seBoro 6opra posunsl p. leiizepHoii;
16 — rpanunbl kapTel yyactka [learpanpubrit (VII).

[Tudpamu Ha KapTe 0603HAYEHBL:

reitzepsl — 1 — Cocen; 2 — reiizep y Bogomana; 3 — MamioTka; 4 — Texyunit; 5- Bosbias
[Teuxa; 6 — Bypatuno; 7 — Kpachbriii; 8 - Tpymimma KapJnuKoBBIX reit3epoB ctenku [uitma; 9 —
[enn; 10 - Ipotuk; 11 — [IatumunyTtka; 12 — bactuon; 13 — Hoswrit MonTtan; 14 —
Hemnoctostausrit; 15 — /IBoiinoit; 16 — ABepbeBckuit; 17 — JKemuy:xubrif; 18 —
TopusonTanbusiii; 19 — Pozossbiit Konyc;

ucrounuku — 20 — Tepemox; 21 — Pomeo u [IxynberTa; 22 — Manas [leuxa; 23 —
ManaxuTtoBsriii [pot; 24 — MuorocTpyiinbrii; 27 — Kosaphbrif; 29 — [lapsaniuii; rps3eBbie
KOTJIbI — 25 — Bosbiioii rpsizessiit kotest (Kpacwbiit); 26 — My abcupyionmii UCTOYHUK B

smax (Bpara Ana); 28 - maporaszosas ctpyst (@DJriorep).

Fig. 5. Surface thermal manifestations and thermal sites of the Valley of Geysers
1 — geyser; 2 — boiling spring; 3 — spring with temperature of 50-100°C;
4 — spring with temperature of 25-50°C; 5 — mud pot;
6 — steam-gas jet; areas of heated ground with temperature at a depth of 1 m:
7 —less than 20°C; 8 - 20-50°C;
9 -50-70°C; 10 - more than 70°C;
11 — plank layered pathway; 12 — pathway;
13 — ranger’s house; 14 — helipad;
15 — ledge of the left side of the Geysernaya river valley;
16 — margins of the Central (VII) Site map.
Numbers in the map denote:
Geysers: 1 — Sosed; 2 — Geyser U Vodopada; 3 — Malyutka; 4 — Tekutchii; 5 — Bolshaya
Pechka; 6 — Buratino; 7 — Krasnyi; 8 — The Piip’s Wall of Diminutive Geysers; 9 — Shchel; 10
— Grotik; 11 — Pyatiminutka; 12 — Bastion; 13 — Novyi Fontan; 14 — Nepostoyannyi; 15 —
Dvoinoi; 16 — Averievskii; 17 — Zhemchuzhnyi; 18 — Gorizontalnyi; 19 — Rozovyi Konus.
Springs: 20 — Teremok, 21- Romeo and Juliet; 22 — Malaya Pechka; 23 — Malakhitovyi Grot;
24 — Mnogostruinyi, 27 — Kovarnyi, 29 — Paryashchii; Mud pots: 25 — Bolshoi Gryazevyi Kotel
(Krasnyi); 26 — pulsating spring in holes (The Gates of Hell); 28 — Flyuger steam-gas jet;.

31ech pacmosoKeHbl 1 HanboJsiee KpymHble boiling springs operate in this area, with
KUTISIIIIE TTyJIbCUPYIONTIe NCTOUYHUKY 1 Ipsi-  brisk personalities and individual names,
3eBble TepMaJIbHbIe KOTJIBI. Beero ke Ha atom  as well as numerous tiny geysers, springs
10JIe MOKHO Hab o1aTh paboty 6osee 60 reiti-  and mud thermal pots.

3epoB u 6osee 30 KPYIMHBIX KUMAIINX UCTOY- In spite of the diversity of geysers,
HUKOB, 4YE€TKO BbIZENAOU[MXCI cBoell acommon feature is known to be the pe-
MHANBUIYAJIbHOCTBIO M NMelonnx cobeTBeH- — riodicity of all their operation stages. Gey-
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HOe Ha3BaHIe, a TAK;KE MHOKECTBA MITHUATIOP-
HBIX Tefi3epOB, NCTOYHUKOB U TPSI3EBBIX Tep-
MaJIbHBIX KOTJIOB.

Kak n3BecTHO, B 1eITEIBHOCTH Teii3epoB
[P BCEM UX Pa3HOOOPa3uu, OOIINM SIBJISICTCST
MOBTOPSIEMOCTD BCeX CTa/uii paboThL. JleiicTBre
refizepa HAUMHAETCS N3JIMBOM 13 BepXHeil yac-
TH KaHaJa BOJIBI, OXJTAXKIEHHOH B X0O/Ie TIPEThI-
JIyTIIeTo ero n3BepskeHns. CIIOKOMHBIIN B HAUATe
U3JTUB, TOCTETIEHHO HAPYIIAeTCs OT/ICTbHBIMU
BBITIIIECKAMY BOJIBI ¥ BbIJIC/IEHVEM TTy3bIPBKOB
11apa, 3a KOTOPBIMU YacTO CJIEYIOT KOPOTKHE
TIEPEPHIBBI B U3JINBE, XOTS C TeYEeHNEM BpeMe-
HI B T[eI0M HaOJIOIaeTcst ero yeusenue. Mo-
MEHT TIOSIBJIEHWS Iy3bIPbKOB Tapa B
M3/MBaloIelics Bojie CBU/IETEILCTBYET O Hava-
Jie mapooOpa3oBaHusl B KaHalte reiizepa. Korma
mapooGpas3oBaHue, CTUMYJIMPYEMOE YMEHbIIIe-
HUEM JIaBJIeHUs ¥ TIOBBITIIEHUEM TEMITEPATYPhI
3a cueT MPUTOKA Bee HoJiee TOpsTaeil BOJIbI, OX-
BaTUT OOJIBIITYIO YaCTh KaHAJIa, HAYMHAETCST BTO-
past ctajiust - OypHOe KUTIeHNe, EPEXOISIIIee B
(poHTaHMpPOBaHNE TAPOBOISTHON CMECH, TO €CT,
MMPOMCXO/INT MU3Bep:KeHNe Tel3epa. 3a KOPoT-
KU, KaKk TIPaBUJIO, TEPUO]] U3BEP;KEHUS 13 Ka-
HaJIa BHIOPACHIBAETCS] OTPOMHOE KOJIYECTBO
BOJIBI U TIapa M0 CPAaBHEHUIO C PACXO/IOM BOJIBI
nipu ussuBe. [locsie n3BepskeHUs U3 OTOPOIK-
HEHHOTO KaHaJla HEKOTOPOEe BPEMSI BBI/IETISIET-
cg map (cTaaus mapeHus) W 3aTeM caenyeT
YeTBEpTast CTAINS - HAIOJHEHNe KaHala HO-
BBIMU MOPITUSIMU TOPsTYeit Bofbl. /laiee MbI Ha-
6J1I0/1aeM TIOBTOPEHUE OTMMCAHHON KapTHHBI
paboThI relizepa.

HecmoTpst Ha cXOHBIN XapakTep Jei-
CTBWUS Teli3epoB, TPOSBIEHNE KK I0N CTAANN
paboThl KOHKPETHOTO reii3epa cyrybo WHAN-
BUyaJbHO. JTO KacaeTcs, Ipex/e Bcero,
MTPO/IOJIKUTETHHOCTU TTOJTHOTO TIUKJIA Jeli-
CTBUSA Teli3ePOB, HA3bIBAEMOTO TIEPUOIUYHO-
CTHIO U M3MEPSIEMOT0 BpeMeHeM, KOTOpoe
TIPOXOIUT MEXAY OMUHAKOBBIMU CTAMUSIMU
HACTOAIIETO U MOCTEeAYIONIeTo MUKJIOB, Ha-
TIpUMeP MeKIY CTaANAMU (DOHTAHUPOBAHMUS.
Teiizepnl B /losinnHe Teii3zepoB 3aMeTHO OTJIN-
YaloTCs IPYT OT IPyTa CBOeH MepuoaNIHOC-
THI0, KOTOPAsT M3MEHSETCS OT HECKOJIbKUX
yacos (reiizep BesnkaHn) 10 HECKOTBKUX MU-
HyT (Teitzep [IaTuMunyTKA).

ser operation starts when the water
(cooled in the course of its previous erup-
tion) flows out of the upper part of a
channel. Quiet at the beginning, the out-
flow is then interrupted by single
splashes of water and lease of vapor
bubbles, often followed by short pauses
in the outflow, though, on the whole, its
intensification is observed with time. The
moment of vapor bubbles emergence in
the outpouring water indicates the be-
ginning of steam formation within the
geyser channel. When steam formation
(induced by the decreasing pressure and
increasing temperature due to the influx
of hotter water) affects most part of the
channel, the second stage starts, during
which intensive boiling turns to the
spouting of steam-water mixture, that is,
the geyser eruption itself takes place. In
the course of a usually brief eruption, the
channel ejects huge volumes of steam and
water, if compared to their discharge
rates during the calm outflow. After the
eruption, steam is emitted from the emp-
tied channel for some time (the steam-
ing stage), and then goes the fourth stage,
during which the channel is filled with
new portions of hot water. Further, we
can observe the repetition of the above
picture of geyser’s operation.

Though the nature of action of
geysers operation is quite similar for all
of them, manifestation of each stage of
every single geyser is exceptionally indi-
vidual. First of all, it concerns the dura-
tion of a complete operation cycle called
periodicity and measured by the time
that passes between the same stages of
the present and the consequent cycles,
for instance, between the stages of erup-
tion. Periodicity of geysers operation in
the Valley of Geysers is quite different,
ranging from a few hours (the Velikan
(Giant) Geyser) to a few minutes (the
Pyatiminutka (Five-Minutes) Geyser).

However, the most distinct visible
differences manifest themselves in the
nature of the steam-water mixture erup-




OnmHako camMble sICHbIE BUTUMBbIE Pa3JIv-
YU MPOSIBJISIIOTCS B XapaKTepe M3BeP>KeHUT
TTApOBOJISTHOM CMeCH M CTPOEHUN BepXHeli ua-
CTHU KaHaJa reiizepoB. V3Bep:keHne 3aHUMaET
0OBIYHO BPeMSI OT HECKOJIBKHMX CEKYH/I JI0 TIep-
BBIX MUHYT. HO Kakue pasHble 9TU CeKYH/IbI U
MUHYTHI B IEACTBUN Kaxa0ro Tefizepal Y on-
HUX - 9TO JIMIIb clabble BBITIECKH KUIISIIIen
BOZIBI, Y IPYTUX - MOITHBIE MHOTO CTPYIHBIE
(bOHTAHBI KUTIATIEH BOIBI, OBIOIIEl Ha BBICOTY
10-25 MeTpoB U cTOI6HI Mapa, ToAHUMATOIIIe-
rocs Ha BeicoTy 100-300 MeTpoB (Hampumep,
Besnukan, boabioit, Masbiii, Tpoiinoit, [1ep-
BeHelr). CTpoeHune BBIXOJHON YacTH KaHAJIOB
refi3epoB HACTOJIBKO PasHOOOPA3HO M KUBO-
TIUCHO, YTO JIETJIO B OCHOBY UX OPUTHHATbHBIX
HazBaumit. OcoOEHHO 3TO XapaKTePHO JIJIs Teii-
3epOB, KaHAJIBI KOTOPBIX HAa TIOBEPXHOCTU NMe-
0T BU/I JOCTATOYHO GOJIBIINX BOPOHOK (BaHH)
WU CJIO’KEHBI Te3epUTOBBIMU MTOCTPOKAMH,
OTJINYAIOIITIMHUCS Pa3MePOM, ITBETOM, (POPMOIA.
TaxoBbsl refizepsr: Kemuy:xubiii, Koryc, Poso-
BoIit Konyc, Caxapubrii, Banna, BosbImoi.

CrenyeT OTMETUTD, UTO MOAABJIIONIEE
YUCJIO Teli3epOB, KPYIMHBIX MOCTOSHHBIX U
MyJIbCUPYIONTUX UCTOYHUKOB PACIIOTIOKEHBI
Ha JieBoM Oepery peku lefisepHoii, ipuuem
caMbl€e MOIIIHbIE U3 HUX MTPUOJIMKEHBI K PEKE.
Ha 6oJjiee BBICOKHX OTMETKaX BCTPEYAIOTCS
HeOOJIbIINE UCTOYHUKK U T€H3€ePBbl, BBIIIIE KO-
TOPBIX HAXOATCS TOJIBKO BBIXO/BI Tapa. He-
TPY/HO 3aMETUTb, YTO B TIPe/IeIax OOUIMPHOTO
TeiizepHoro 1moss reii3epbl U Ipyrue TepMo-
TIPOSIBJIEHUST COCPEZIOTOYEHBI HA OTAETbHBIX
yJacTkax. B cBoe BpeMs mepBOOTKPBIBATEND
[omuns Tetizepos T.U. YcTtuHoBa BhiZETMIA
8 Takmx ydacTtkoB. Beisen 3a Heto HUXKeE MBI
BeleM OTMCAaHNE TEPMOITPOSIBJIEHUH 110 9TUM-
’Ke yJacTKaM, HauuHas OT YCTheBOW YacTh
peku leiizepHOii.

tion and in the structure of the upper
parts of geyser channels. The eruption
usually takes from a few seconds to the
first minutes. But how different those
second and minutes are for each geyser!
Some of them are just some poor splashes
of boiling water, while the others shoot
voluminous multi-stream fountains of
boiling water to the height of 10-25
meters and columns of steam rising up to
100-300 meters (for instance, such gey-
sers as Velikan (Giant), Bolshoi (Large),
Maly (Small), Troynoy (Tripple),
Pervenets (First)). Diversity and vivid-
ness of the outer parts of geyser channels
prompted their original names. It is es-
pecially typical for geysers whose surface
channels form rather large craters
(pools), or are composed of geyserite con-
struction different in shape, size and
color: geysers Zhemchuzhny (Pearl),
Konus (Cone), Rozovyi Konus (Pink
Cone), Sakharnyi (Sugary), Vanna
(Bath), Bolshoi (Large).

Notable is that most geysers , as well
as large permanent and pulsating springs
are located at the left bank of the
Geysernaya river, whereas the largest of
them are set just beside the river. Small
springs and geysers occur at higher alti-
tudes, only steam vents being above them.
One can easily find that within the vast
Geysernoye Field, geysers and other ther-
mal manifestations are grouped at sepa-
rate sites. T.I. Ustinova used to
distinguish 8 sites. Following her descrip-
tions, we shall further consider those sites
of thermal manifestations, starting from
the mouth of the Geysernaya river.
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I VUACTOK,
IIPUYCTBEBOI

SITE I, PRIUSTJEVOI
(NEAR-RIVER MOUTH)

EnuncTBEeHHBIN TEPMAIbHBIN YYaCTOK,
JieXKaIni 3a mpezesaMu T0JIMHBL pekn leii-
3epHOM, PACIoJIOKeH Ha JIEBOM Oepery peku
[Tymuoii, B 60 M HUKe Basenus B Hee [eii-
3epHoii (horo 39). Ha repmanpHoii mroman-
Ke, pa3aMepsl KoTopoit mo uzotepme 70°C HA
MeTpoBoii Tryoune Bcero 10x30 M, HaXOAUT-
s oiH Teui3ep - Ilepserney. IT0O IepBLIN reii-
3ep, Bctpedennsbrit T.M. Yerunosoii B 1941 .,
OTYEro U MOJIy4HJI CBoe Ha3BaHMe. [ pyrux ak-
TUBHBIX TEPMOTIPOSBJIEHUT 3/1ech HeT. OT™e-
YaroTCs JIUITh TPU3HAKY PA3TPYKAIONUXCS
TepPMaJbHBIX BOJI: TIOBBINIIEHHBIE TEMITEPATY-
PBI TPYHTA, 3eJIeHbIe BOIOPOCJIH B pycJie y Ge-
pera, 6eJible KPEMHUCTbIE HAJIEThI HA KAMHSIX.

Tetizep Tlepeeney, pacTioNoKeH B 5 M OT
PEKM B OTHOM MeTpE BHIIIE ee YPOBHS. BbI-

39. Joauna pexu llymnas y causanus c Ieiusepuoi. B yenmpe
noposcucmoe pycio pexu nocie 6odonaoa.

Valley of the Shumnaya river at the place of its confluence with

the Geysernaya river. In the center — rapid bed of the river
after the waterfall.

The only thermal site lying beyond
the bounds of the Geysernaya river val-
ley, is located at the left bank of the
Shumnaya river, 60 below the place of its
confluence with the Geysernaya
river(Photo 39). One geyser — Pervenets
(The First) can be found in this area sized
10930 m, with the depth isotherm being
70°C, that had got its name because it
was the first geyser discovered by T.I.
Ustinova in 1941. No other thermal
manifestations are observed here, and
only some signs of discharging thermal
waters can be traced, such as increased
ground temperatures, green algae at the
estuary sides, white siliceous films on the
stones.

The geyser
Pervenets is located
5m off the river, 1 m
above its level. Out-
let of the channel of
a geyser can be no-
ticed among the
clasts and single
rock bodies standing
out against the rela-
tively smooth sur-
face of the site.
Surrounding rocks
are covered by gey-
serites, one of the
blocks beetling over
the vent and having
the shape of a cap.
The geyser operates
as follows. The erup-
tion starts swiftly
and violently
(Photo 36). Steam-
water streams,
changing each other,
rise for 15 meters at




XOJIHOE OTBEPCTHE KaHaja Telizepa MOKHO
3aMETHUTH CPE/IN OOJIOMKOB M OT/IE/IBHBIX TJIbIO
TOPHBIX TTIOPOJI, BBIAIEJISIONINXCST HA OTHOCH-
TEIbHO POBHOM TOBePXHOCTH TLIomanku. Ok-
pysKafoll[ie ero TOPHbIe MOPOJbI TIOKPBITHI
Kopoukamu reitzeputa. OmHa U3 riabib Ko-
3BIPBKOM HaBHCaeT HaJl BOPOHKOM. JlelicTBue
reiizepa nporekaet tak. VI3BepikeHne Haun-
HaeTcsl CTPeMUTEeNbHO, MONTHO (poTo 36).
[TapoBonsgHbIE CTPYHU, CMeHSIS APYT IPYra,
BO3ABIMAIOTCS Ha 15 M TT0/T yTioM 45° K peke.
[Tap B 6e3BETPEHHYIO TIOTO/Y TOAHUMAETCS
Ha BoeicoTy Gosiee 150 M. DonTanupoBanue
JUTUTCST OKOJIO TPEX MHUHYT, IPUYEM B TIOC-
JenHon0 a3y B TapoBOASIHOM (POHTAHE TTpe-
ob6nazaer map. 3a (GoHTaAaHUPOBAHUEM
cJielyeT cTaJus apeHus, XapakTepusyemas
BbIJIEJIEHUEM TIapa U OTAEJbHBIMU BbITLIEC-
KaM¥ BOJIBI U TJTYXUM POKOTOM, YXO/ISATIUX B
rIyOUHY OXJIasKI€HHBIX BOAHBIX CTPYii (Ka-
nesp). HauaBmniics nepepsiB B U3BEPIKEHUH
MIPOJIOJIZKAETCS 3aMOJTHEHEM KaHaia HOBBI-
MU TOPIUSIMU BOABI (CTAZNST HATIOJHEHMUS ),
MOCJie Yero HAYMHAETCS M3JIUB BOJIBI, U Ha-
cTymnaet 6ojiee aKTUBHASI BUAUMAS [IESITEIb-
HoCTh reiizepa. CHavaia U3JIUB HJET
CIIOKOIHO, 3aTe€M C MHTEHCUBHBIM KUIIE€HU-

40. Jonuna p. lllymuoii na ywacmxe
eeuizepa Ilepseney. Ha 3adnem
naane ocmaney oavxu “Ilapesna
JAaeywmxa”.

Valley of the Shumnaya river at the
area of the Pervenets geyser. In the
background — remnants of the dyke

“Tsarevna Lyagushka”

a 45° angle to the river. In calm weather,
steam columns reach 150 m in height.
This spouting lasts for about 3 minutes,
steam prevailing in the fountain during
the last minute. The eruption is followed
by the stage of steaming, characterized
by steam emissions, as well as occasional
splashes of water and some hollow
rumble absorbed by the depth of cooled
water streams (drops). The pause is con-
tinued by the channel filling with new
portions of water (the stage of filling or
replenishment of water in the channel);
and then follows the outflow of water and
more active visible operation of the gey-
ser starts. The outflow is quiet at the be-
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€M, KOTOPO€e CMEHSETCS HOBBIM U3BEPKeHU-
eM. Ctaust HanoJIHeHUS TTpoAoKkaeTcs 18-
20 munyT, craaus usansa - 31-33 MUHYTHL.
3a MHOTOJIETHUI TIepUo/] HaOJII0IeH I 3aMe-
YeHO, YTO TIPU HEM3MEHHOM XapaKTepe W3-
BEpXKeHUS Teli3epa, MPONOJIKUTEIbHOCTD
IMUKJIa U3MEHSIAch B IMHUPOKUX TIPejieiax.
Anuzoanuecku IlepBeHerr paboTas B myJib-
CUPYIOTIEM PEKUME, TO €CTh TIOCTOSTHHO, Oe3
[ePEPHIBOB.

Kpacory refizepa moguepkuBaeT ;KuBo-
nucHas poauaa pexku [IIyMHOM, Boabpl KOTO-
pOIi CTPEMUTEIHHO TTPOHOCATCS Y CaMOTO
BbIXOj1a Kutisitiero (poutana. KpyTbie, Mecra-
M1 0OPBIBUCTBIE Gepera 00pasyioT BhIIIle BIia-
nenus lelizepHOll TeCHUHY, Yepe3 YepHbIe
CKaJIbl KOTOpOIi TpopbiBaeTcs peka Illymuas
B 6esoM 06J1auke OPBISr HagaloIell ¢ BBICO-
TBI Bo/ibl. CTIpaBa BU/IEH TTOJIOTUH BOJIOTIAI-
BosocTuB B ycThe peku Cectpenka. Ecoam
cmotpeTh Ha IlepBenert ¢ MmecTa HIKe TIO Te-
yeHuto pexu IIymMHOMN, TO HETB3S HEe 3aMe-
TUTH Ha JIEBOM OOPBIBUCTOM CKJOHE
MPUYYJINBBIN OCTaHEI] 03€PHbIX OTJIOKEHU I
- «llapesny Jlarymky” (oo 40).

ginning, then accompanied by intensive
boiling leading to a new eruption. The
stage of filling lasts for about 18-20 min-
utes, while the outflow stage takes 31-33
minutes. Long-term observations have
shown that in spite of the stable nature of
the geyser eruptions, duration of its cycle
varied within a wide range. Occasionally,
the geyser Pervenets had been working in
the pulsating regime, that is, continuously,
without any breaks.

The beauty of this geyser is under-
lined by the picturesque valley of the
Shumnaya river, whose waters rush right
beside the vent of the boiling fountain.
Steep banks form a gorge, and the
Shumnaya bursts through its black cliffs
clouded by splashes of falling water. To the
right, a gently sloping waterfall-gole can
be seen at the mouth of the Sestreonka
(Sister) river. If to look at the Pervenets
from a place down the Shumnaya current,
one can not but notice a queer remnant of
lacustrine sediments called “Tsarevna
Lyagushka” (Frog-Princess) (Photo 40).

I1 YYACTOK, TPOMTHO

SITE II, TROYNOY (TRIPLE)

Mesxy TIepBbIM ¥ BTOPBIM y4acTKaMu
B JloJiiHe peku [eii3epHoil HeT aKTUBHBIX Tep-
MomposgBieHui. ToTpKO y3Kasd moioca Harpe-
TOTO TPYHTA C TeMITEpATypoil Ha rrybuHe 1 M,
pasHoii 20-500C, IpOTIArUBaeTcss Ha pacCcTosI-
nue Gosee 400 M Broab Geperos leiizepHOI.
[ToBepxHOCTHBIE TEPMOAHOMAJIUY, MECTAMU C
TIAPSTIIIM TPYHTOM, TTPOCTIEKUBAIOTCS e1lle U
10 JI0JIMHE Pydbsi sKeaToro oBpara, BIagaio-
ntero cyesa B [eiizepuyio B 150 M OT ee ycTbsl.
Oco601i TOCTOMPIMEYATETHHOCTBIO ATOTO yya-
CTKa IOJIMHBI [eii3epHOl ABJSETCSA MECTO, T/1e
peKa mpopesaeT AailKy AaluToB, 00pasyst OT-
BeCHbIE CKaJIbHble Oepera - “meKu” BbICOTOM
okosio 35 M. EcrecTBenHOE CysKeHUe CIYKUT

There are no active thermal mani-
festations in the area between the first and
the second sites of the Geysernaya river
basin, beside a narrow strip of heated
ground with temperature of 20-50°C
(depth of 1 m) stretching for more than
400 meters along the Geysernaya banks.
Surface thermal anomalies, occasionally
with steaming ground, are also traced over
the valley of the creek of the Yellow Ra-
vine, entering the Geysernaya river from
the left, 150 away from its mouth. Pecu-
liar curiosity of this part of the
Geysernaya basin is the place where the
river cuts the dacitic dyke, forming plumb




41. Tpu napo6odanvix cmpyu nOOHUMAIOMCA HAO 8eAUUECMEEHHOU 2el3epumosoil
nocmpouxou 60 epemsa uzeeprcenus zeiizepa Tpoiunoi.

Three steam-water jets rising above the majestic geyserite construction during the
eruption of the Troinoi geyser

CBOEro pozia Bopotamu B JlosmHy
leiizepoB, KoTOpOE CO BpeMeHEM
MOJIYYUJIO HACTOSIIIIee HA3BAHUE -
Tpuymehanvrvie sopota (poto 33).
B 100 M BBIIIE IO TEUEHUTO HA Jie-
BOM Oepery BO3BBIIIIAETCS CKaJa ¢
BEPTUKAIbHBIM 0OPBIBOM K peKe,
npeacTaBisionias coboil Takke
MalKy, IMeHyeMasi mHoraa “BTopbr-
mu BopoTtamu B Jlonmuny lefizepos”.
3aMeTuM, 4TO TPOIa K reisepy
[TepBenerr mpoJsioskeHa HAL PEKOH
HA YPOBHE BEPXHETO Kpast YIOMsI-
HYTBIX CKaJbHBIX 0OPBIBOB. 3a MO~
BOPOTOM PEKU ellle BBIIIIE 110 Teve-
nnio, B 120 M, HaynHaeTcd cob-
CTBEHHO TEPMAJIbHBIN yYacTOK
Tpotinoii. {anee 1o ygacTka refise-

pa Bepxuuit mpoc.exkuBatorcest mouti 6ecripe-  rocky banks, the so-called “cheeks” about
PBIBHO, CMEHsIs TIOCTOSIHHO JAPYT Apyra, He- 3o m high. Natural narrowing forms a
6OJIbIITNE UCTOYHUKH, KPYTTHBIE Tefi3ephl, rpsi-  SOTt of the gates into the Valley of Gey-
3eBble KOTJIBI 1 JIPYTHE TePMOIPOIBIICHHS. sers now called the Vorota Triumfalnuye

Ha II yuacrke Haxozsitest pu usect-  (Triumph Gates), (Photo 33). A vertical
HBIX reiisepa: Tpoiinoti, Caxapmuiii u Coced. rock towers above the river 100 meters up
Teiizepsr Caxapmbiii u Cocer cripasa 1 Tpoii-  its current, which also presents a dyke

42. Kpacounviii 2etizepum zeiizepa Tpounoii.

Vivid geyserite of the Troinoi geyser

sometimes called “the Sec-
ond Gates into the Valley of
Geysers”. Note that the path
to the Pervenets geyser runs
above the river, at the level
of the upper edge of the men-
tioned rocks. The Troynoy
thermal site starts even
higher up the river course.
From here, alternating small
springs, large geysers, mud
pots and other thermal
manifestations can be almost
uninterruptedly traced up to
the area of the Verkhny (Up-
permost) geyser.

Three geysers are
known within the second
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HOM cJieBa pasfiesisieT ropssauii
pyd4eek TpoitHoii, Biagaoni
B leiizepnyio. /lonmnHa peku
3/1eCh UMEET KPYThIe, JIUIIEeH-
HbIe PaCTUTETHHOCTH CKJIOHBI,
CJIOXKEHHbIE HA TIOBEPXHOCTHU
TJIMHUCTBIMY TIopoiamMu. TeM-
meparypa rpyHra Ha TIyOnHe
1 M npesbimaer 70°C. B 6ac-
ceftne pyubs TpoitHolt Kpome
Ha3BaHHBIX Teli3ePOB OTMeYa-
10TCST HEGOIBINNE TYTIbCUPY-
IOTIe ICTOYHWKH, TLITOTIAIKHI
MapSIIero rpyHTa.

letizep Tpoiinoii pacrionosken B 30 M oT
peku Ha BbicoTe 11 M Hazx ee ypoBHeM. [les-
TEJBHOCTH reiizepa MpuBesa K 06pasoBaHUIO
MOIITHOTO I'eli3ePUTOBOTO IMIXTA, TOJIOTO CITyC-
Kalolerocs oT refidepa K peke. ITO camas
KpacuBasi ¥ camasi 6oJibIiast (T1omaab boJee
100 xB. M) refizepuroBas ocTpoiika. OHa BbI-
JeJISIeTCsT Pa3HOOOPa3HbIM PUCYHKOM, (hop-
MOH M 11BeTOM reiizeputa. Breuatasier u
n3BepKeHMe Trelizepa, IPOUCXOsIIee B BUIE
OJIHOBPEMEHHOTO BBIGPOCA U3 TPEX OTBEPCTHI
Ha BBICOTY 7-10 M MOIIHBIX TTAPOBOASHBIX
CTPYH, KOCO HANPaBJIEHHBIX B CTOPOHY PEKH
(doro 41, 42). GouTanmpoBanue AauTCs 4-6
MUHYT, IPUYEM B TIEPBYI0 MUHYTY OHO Hau-
6ouiee nnTeHCcHBHO. CHavasIa BEIOPOC MapoBo-

43. Ieiizep Caxapnolii.

Sakharnyi geyser

site: Troynoy (Triple), Sakharnyi (Sug-
ary) and Sosed (Neighbor); a hot creek
called also Troynoy separates the Sugary
and Neighbor geysers from the Triple one.
Here, the river has steep sides without any
vegetation, composed of the clay rocks at
the surface. Ground temperature at the
depth of 1 meter exceeds 70°C. small pul-
sating springs and areas of steaming
ground are also reported within the basin
of the Troynoy streamlet.

The Troynoy (Triple) geyser is lo-
cated 30 m off away from the river, 11 m
above its level. In the course of its opera-
tion, a thick geyserite sheet gently de-
scending from the geyser down to the
river. It is the largest (over 100 m?) and
the most magnificent geyserite construc-
tion, distinguished for its manifold pat-
tern, shape and color of the sinter.
Impressive is also the eruption of the gey-
ser occurring as a simultaneous ejection
of thick steam-water streams oblique to
the river, from three vents to the height
of 7-10 meters (Photo 41, 42). This action
lasts for 4-6 minutes, being the most in-
tensive at the beginning; first, the ejection

44. U3zeepicenue eetizepa Coced no cocedcmey ¢ Caxapnovim (cneea).

Eruption of the Sosed geyser beside the Sakharnyi one (to the left)




JISTHOW CMeCH U/IeT aKTUBHEeE U3 TIPAaBOTO OT-
BepcTHs (eCau CMOTPETh OT PEKN ), 3aTeM U3
nenTpaabHoro. [locsie kopoTkoii cragun us-
BepsKeHUS U CTOJBKO Ke KOPOTKOW CTamum
napenus (OKOJIO 5 MUH.) HACTYTIAeT TPOJI0JI-
SKUTEJIbHBIN TePUO/T 3aTI0JTHEHIST KaHAJIA Teli-
3epa W WU3JUB. BpeMs MOJHOTO IMKJa
Tpoitnoro uamengetrcs ot 120 g0 220 MunHyT.

letizep Caxapnolii HAXOMUTCS HA BEPIIN-
He Teli3epUTOBOTO CO CTJIAKEHHON MMOBEPXHO-
CThI0 KOHYyca. BopoHka reiizepa oxalimieHa
TJIBIGAMM TOPHBIX TIOPOJI, CIIEMEHTHPOBAHHbI-
MM U TIOKPBITBIMU TeH3epUTOM OJIeITHO-PO30-
Boro 1Beta (hoto 43). Putm paGoTsI reiizepa
OTJIMYaeTcs HemocTosHCTBOM. [lepuoany-
HOCTb U3MEHSIETCS OT 2 10 24 MUHYT TIPU CPe/I-
Hell MPOIOJKUTETBHOCTH IUKIA- 3 MIHYTHL
Hanosinenue karama mocyie u3Bep;KeHMUs Mpo-
MCXO/UT TOJYKAMH, HEPOBHO, KUTIAIIAS BOJA
MEPUOINIECKU BBITIIECKABAETCS 32 Kpast BO-
POHKH, CO3/IaBasi BIeYATJI€HNE JOKHOTO W3-
Bep:xkenusd. [lapoBomsgHasg cMech BO BpeMs
KOPOTKOTO (HECKOJIbKO CEKYH/I) M3BEPIKEHUS
MOTHUMAETCS Ha BBICOTY 2-3 M, TIOCJIe 9eT0 BO-
POHKa Tefizepa OIyCTOIAeTC .

Ieiisep Coced pacnosioxen B 4 M BbIIIe
10 TedeHun o pydeiika ot CaxapHoro Ha 001IeM
C HUM Teli3epuToBOM ocHoBaHUU ((HOTO 44).
Cepborit u po3oBaThIii reiizeput Cocema Bbize-
Jigetcs Ha hoHe KPACHBIX U JKeJIThIX TJIUH U 3€-
JIEHOH TpaBBl, OKPY’KAOIIUX TJIOIAAKY
reifzepa. 3/1ech e Cpeiv TpaBbl MOSKHO BUJIETD
ropsiure BOJIHbIEe KOTJIbl. BBIX0IHOE 0TBEpCTHE
KaHaja mMeeT Bup mesin pasmepoM 0,5 x 1 .
ITuk1 paboTHhI Tefizepa TaksKe HepaBHOMEPHBIH.
B HeM MOKHO BBIZIESTUTD CTaANIO (POHTAHUPO-
BaHU JUITUTETHHOCTHIO B JIBE MUHYTHI, B T€Ue-
HUe KOTOpOWl  TapoBOAsSHAI CMeCh
BBIOPACHIBAETCS HAKJIOHHO BIIOJIb CKJIOHA Ha
BBICOTY GoJiee 3 M. 3aroTHeHe KaHaIa BOIOM
MTPOMICXO/INT B TeUEHNE HECKOJIBKUX MITHYT, 3a-
TeM TIPOUCXOJUT U3JINB (HECKOJIBKO CEKYH/)
1 KUTIEHUE, TIepexo/isiiee B U3Bep:keHne. 3a
JUIATEIbHBINA IePUo HAOIOJeHUIA OTMEYEHbBL
3HAYNTETHHBIE U3MEHEHUS B TIPOIOJIKUTEb-
HOCTH ITUKJIA eficTBUS OT 3 MuH. 110 1 gaca 40
MUH. [IPY CPeTHeN BeTNYMHE 25 MUHYT.

is stronger from the right vent (if to look
at it from the riverside), and then from the
central one. Short eruption and also short
steaming stage (about 5 minutes), are fol-
lowed by a durable period of filling of
channel and outflow. The complete cycle
of the Troynoy geyser ranges from 120 to
220 minutes.

The Sakharnyi (Sugary) geyser oc-
cupies the top of a geyserite cone with
flattened surface. Its crater is fringed
with rock blocks consolidated and cov-
ered by pink-pale geyserites (Photo 43).
Geyser operation is quite unstable. Its pe-
riodicity changes from 2 to 24 minutes,
average duration of the cycle being 3
minute. After the eruption, the channel
is filled irregularly, jump-like, and some-
times boiling water splits over the vent
edges, which can be taken for a new
burst-out, but it is false. During a short
(a few seconds) ejection, steam-water
mixture is shot up to the height of 2-3 m,
thus emptying the geyser crater.

The Sosed (Neighbor) geyser is
settled up the streamlet, 4 m away from
the Sugary one, at their common geyser-
ite basement (Photo 44). Grey and pinky
sinters of the Neighbor stand out at the
background of red and yellow clays and
green grass surrounding the geyser area.
Hot water pools also hide in the grass. The
outlet of the channel of a geyser looks like
acrack sized 0.5r1m. The cycle of the gey-
ser operation is also unstable. One can dis-
tinguish the stage of spouting lasting for
2 minutes, during which steam-water mix-
ture is shot obliquely along the slope to
the height of more than 3 meters. The
channel is filled up with water in a few
minutes, then the outflow occurs (a few
seconds), followed by the boiling result-
ingin a new ejection. Long-term monitor-
ing of the geyser revealed significant
changes of the operation cycle: from 3
minutes to 100 minutes, 25 minutes on the
average.
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III YYACTOK,
TEPMOITPOSIBJIEHUI
PYUYbABOAOIIAAHOIO

SITE III,
THERMAL MANIFESTATIONS
OF THE VODOPADNY
(WATERFALL) BROOK

B 100 M BoImiTe ot pyu. Tpoiinoro B Ieii-
3epHYIO BIaJ[aeT CaMblii KPYITHBIN JIEBBIH ee
MIPUTOK - pyueit Bogomaamsrit. [TpubusuTeb-
H0 B 110 M 0T yCThsT BOzIa py4bsd, He yCIIEB ITPO-
TOYHUTH TBEPIBIE TOPOJIBI, CPBIBAETCS C BBICOTHI
28 M kpacuBbIM BogomazoM (dorto 45). Ha
JTAaHHOM OTpe3Ke J0JInHBI [eit3epHoii - 3To, T10-
JKayi, camoe TpuMedaTeTbHOe MecTO. ¥ TOI-
HOJKbSI BOZIOTIA/IA CIIPaBa BU/IHA MTAPOBO/STHAS
CTPY$1 HEOOJIBIIOTO TYIbCUPYIOIIErO HCTOYHH-
Ka, ObIOIIasi B CTOPOHY PYUbsl, & B HECKOJBKHX
MeTpax HIKe MOXKHO HaOI01aTh paboTy reii-
3epa “Y Bomomama”.

TepMmanbHBIN y4acTOK, HAYNHASACD C
TIPUyCTheBOI YacT BoponasHoro, mpoTATH-
BaeTcd y3KOU TOJOCOU TIO ero AOJUHE M0
cpenHero TeueHus Ha paccrosinue 750 M. Ot-
MeueHHbIe 37IeCh BCEe BUbI TOBEPXHOCTHOM
THIPOTEPMAIbHON aKTUBHOCTH UMEIOT MUHU-
aTIOpHOE MCTIoJIHEeHNE. Tak MOXKHO BCTPETUTH
e/[Ba 3aMETHBIE CPE/N TPaBbl, TIUHbI WJIN 06-
JIOMKOB Teli3epuTa MeJTbUautiiie KUTLITTHE 1C-
TOYHUKH, YACTO OOHAPY;KUBAEMBIE TOIHKO IO
JIETKOMY TIAPEHUI0 UM XapaKTePHOMY 3BYKY
GyJibKatotieii Bojbl. B nuzo6uimu Haboaaor-
cs1 HeOOJIbIINE TPSI3EBbIE KOTJIbI, PA3ITYHOTO
pofia BODOHKY M BAHHOYKH, 3aMI0JTHEHHBIE TO-
pstueii ¥ KUTIATIeN BOAOH, OTTOPOKeHHbIE HU3-
KM 060/IKOM reiizepura. VIHOTIa OHU paciio-
JIO;KEHBI Ha XapaKTePHBIX Pa3JTUIHOTO pa3Me-
pa OKPYTIBIX TeH3€PUTOBBIX MU TJIIMHUCTBIX
KYTIOJIaX, HAKJTOHEHHBIX K Py4bio. CTeKatomast
IO MX TIOBEPXHOCTH TOPSYast BoZia B OKPYsKe-
HUU TepMOMUIbHBIX BOAOPOCIEH 1 pa3Ho-
I[BETHBIX 00JIOMKOB KaMHeil 1 refiaepura mpu-
NAeT UM yIUBUTENHHO KPACOYHBIHN BUI. Pasy-
MeeTCsl, THTEPECHBI 371eCh U OT/IEIbHBIE KPYTI-
HbIe ICTOYHUKHY U Teli3epbl. Cpeau mocaeHIX
Ha3BaHHBIN BBIIIIE - “Y Bozomnaaa”, a Takke Ma-
moTka, [Tmockuii, Tepemox, Bopota B Tefizep-

100 m above the Troynoy Streamlet,
the Geysernaya river confluences with its
largest left tributary, the Vodopadnyi
creek. Some 110 m away from the mouth,
the brook water that could not cut through
solid rocks skips down from the height of
28 meters forming a beautiful waterfall
(Photo 45), which seems to be the most at-
tractive area in this part of the Geysernaya
valley. Steam-water jet of a small pulsat-
ing spring can be seen at the foot of the wa-
terfall, while a few meters down, there
operates the geyser called “U Vodopada
(Near-Waterfall)”.

From the near- mouth area of the
Vodopadnyi creek, the thermal site ex-
tends in a narrow band along the basin for
750 meters and reaches the mid-current
of the brook. All the types of surface ther-
mal activity are characterized by their di-
minutive form. Thus, hardly visible tiny
boiling springs conceal themselves among
the grass, clays and geyserite fragments;
the springs can often be discovered only
by slight steaming or typical sound of bub-
bling water. Numerous are little mud pots,
various craters and baths with hot and
boiling water bounded by low geyserite
rims. Sometimes, they occupy typical gey-
serite of clay domes inclined to the brook.
Hot water, running over their surface and
surrounded by thermophilic algae and col-
ored stones and sinters, makes them look
amazingly vivid. Naturally, certain inter-
est present some separate large springs
and geysers, among which the above men-
tioned “U Vodopada” geyser, as well as
Malyutka (Baby), Plosky (Flat), Teremok
(Fairy-Tale House) and Vorota v
Geysernuyu (Gate into Geysernaya).




HYIO.

Teusep “Y 6odo-
nada” pacmoNokKeH
6113 ypesa JieBoro Ge-
pera pyubsi. OH JIerko
o6HApYKUBAETCS TIO
reii3epuTOBOM TOCT-
poiike TpamerneBu/I-
HOT (pOPMBI BHICOTOII B
1,5 m. B crenxke noct-
POUKU UMEIOTCS TPU
OTBEPCTHS, COETMHSIO-
IIMeCcsT ¢ KAHAJIOM Teli-
3epa, W3 KOTOPOTO
MOCTyNaeT Harperas
Boja. CpenHee u Bepx-
Hee OTBEPCTUST HAXO-
JISATCS PSIZIOM, 1 BOJIA B
HUX MOSIBJISIETCS OJTHO-
BPEMEHHO, XOTSI U3
HUKHETO OTBEPCTUS
MapoBOASIHASd CMeCh
BBIPBIBAETCST TIEPBOT.
N3Bepsxenne mpozo-
JKUTENTBHOCTBIO OKOJIO
4 MUHYT TIPOUCXOJUT
HeBbIpazuTesapHo. He-

45.

Bodonao na pyuve Booonaonom.

Waterfall on the Vodopadnyi creek

PaBHOMEPHBIIT BEIOPOC
TTAPOBO/ITHON CMECH JOCTUTAET BBICOTHI BCE-
ro 0,5 m. [TepepbIB (cTasinu MapeHusi 1 HATIOJ-
HeHUs1) AynTest 18 MUHYT, M3JIMB-5-9 MUHYT.
CpenHsad nepuouyHOCTh Teli3epa-27 MUHYT.
Bbliiie 110 pyubto 3a GOJIBIITUM BOJOMA-
oM B 220 M OT HEro HaXOAUTCI OAUH U3 Ca-
MBIX  WHTEPECHBIX  MYJIbCUPYIONIX
UCTOYHUKOB - Aseputi. Ha3zBan oH B UecThb
ByJsikanoJsiora B.B. ABepresa. [1o myTu k Hemy
MOXKHO BUIETh CKPOMHBIH BOIOTA]] BBICOTOI
Bcero 1,7 M 11 HeGOIbIIE TEPMATbHbIE HCTOY-
HUKW U TPS3eBbie KOTIbL. B ncTouyHnka Me-
HSJICSI ¢ TeYeHUeM BpeMeHU. B miepBbie To/bI
HabJII0/IeHU OH pacrosaraics B pyciue. To-
pstuas BO/Ia BBITLIIECKUBAJIACH M3-TI0/T TaJey-
HUKA B pycJe, TporpeBas BOLY PYYIbs B 3TOM
MecTe. B HacTosIIee BpeMsi paccpesioToOueH-
HBII BBIXOJ] BOJIBI, TEMTIEPaTypa KOTOPOU 10-
cruraet 95°C, IPOUCXONUT U3 Pa3BAJIUH
TPaBEPTUHOBOII IIOCTPONKHM Ha IIpaBOM Oepe-
ry. Huxe uctounmka oObI9HO (PUKCUPYETCs

Geyser U Vodopada (Near Water-
fall) is located at the left creek bank. It
can be easily recognized by a vee-type gey-
serite construction, 1.5 m high. Three
vents in its side are connected with the
geyser channel supplying heated water.
Middle and upper vents are set close to
each other and water arrives to them si-
multaneously, though steam and water
first comes out of the lower vent. 4 min-
utes long eruptions are quite inexpressive.
Irregular shots of steam-water mixture
reach only 0.5 m in height. Stages of
steaming and impoundment take 18 min-
utes, followed by 5 to 9 minutes of out-
flow. Average periodicity of the geyser is
27 minutes.

220 m up the creek after the large
waterfall, one of the most amazing pulsat-
ing springs is settled, called Averii. It was
named after a volcanologist, V.V. Averiev.

107



108

46. Kunawui nyavcupyrowuii ucmounux Daxen
Ha ieeom bepezy pyu. Bodonaonvtii.

Boiling pulsating spring Fakel on the left side
of the Vodopadnyi creek

On the way to this spring,
one can come across a small
waterfall (only 1.7 m high),
as well as some minor ther-
mal springs and mud pots.
The form of this spring
changed with time. First, it
was located within the
river-bed. Hot water
spilled from under the
pebbles heating the creek
water in this area. Nowa-
days, dispersed outflow of
water (whose temperature
reaches 95°C) occurs from
the ruins of a travertine
construction on the right
bank. The highest tempera-
tures of water for the
Vodopadnyi creek are re-
ported down off this spring,
reaching 30-35°C, and even
41°C (in winter).

Further up the creek
basin, unremarkable pul-
sating boiling springs take

camasi BbICOKasi TEMITePaTypa BOJbl pyubst Bo-
notagHoro - 30-35°C u paxe 41°C (B 3uMHee
BpeMsI).

[lamee, BBIIIIE 10 JIOJIITHE PYUbst, HAOJIIO-
JatoTcst I3 pycJia HeIIPUMETHBIE Iy JIbCUPY-
olMe Kundmne nctounuky, a 8 100 M or
IIOCJIe/THETO HA3BAHHOTO MCTOYHWKA I1a Ipa-
BOM Oepery BbLaessercs zeisep «<Manomka”,
MIPOJIOJIKUTETLHOCTD JIEHCTBUSI KOTOPOTO CO-
CTaBJISIET BCETO OJHY MUHYTY, U3BEP/KEHHE -
20 cexynn, nepepsiB - 40 cexynma. OT atoro
reiizepa cpasy 3a IIOBOPOTOM Py4Ybsl BHUIHA
GeJiast MIMPOKast JIEHTAa U3SIIIHOTO BOJAOMNA/A
BBICOTOM OKoJio 3 M. Ilepes HUM Ha JeBOM
Gepery pyubsi HAXOJAUTCST IPUMeEYATETbHBIN
ucmounux Daxen, TapOBOASIHAS CTPYSI KOTO-
pOro B BUJIe BEPTUKAJIBHOTO MYJIbCUPYIOIIIE-
ro (hoHTaHYNKA BEIOPACHIBAETCS HA BHICOTY 2
M U3 OTBEPCTUS B KPYTOU CTEHKE CKJIOHA
(doto 46).

Cirienyioniasi akTUBHAsI TPyITIA TEPMO-
[IPOSIBJIEHUI TIPUYPOUYEHA K MECTY BIIQJI€HUSI

place, and 100 m away from

the last named spring, the Malyutka
(Baby) geyser is distinguished. Its opera-
tion lasts only one minute, the eruption
taking 20 seconds, with 40 seconds of the
pause. Right after the bend, there goes a
wide white strap of a nice waterfall, about
3 meters high. Beside it, on the left bank
of the creek, a notable Fakel (Torch)
spring can be found, whose steam-water
column, in the form of a vertical pulsat-
ing fountain, is shot up to 2 m from a vent
in the steep wall of the slope (Photo 46).
The next group of active thermal
manifestations if confined to the
confluence point of the Vodopadnyi and
Teremkovyii creeks. Upper part of the
slope, to the height of 40 m between the
Vodopadnyi creek and the left side of the
Teremkovyi creek, is outcropped and
composed by multicolored clays. Areas of
steaming ground, steam-gas gets, mud
and water pots occur here. At the mouth




B Bosonasubiii cripaBa pyubsd TepeMKOBBIM.
Bepxnuas yacTb ckiona 10 BbIcOTh 40 M Mesk-
1y Bomonanubeim u sieBoGepeskbeM pyubst Te-
pPEMKOBBIIT ~ oOHa)keHAa U  CJOXKEHA
Pa3HOIBETHBIMH TJIMHAMU. 3716Ch MOXKHO
BCTPETUTD TIJTOMAIKY TapsIIero rpyHTa, 1ma-
pOTa3oBble CTPYH, TPS3EBBIE W BOJHBIE KOT-
Jpl. B ycTbe pyubsa TepeMKoOBBI pacmosioskeH
OZTHOMMEHHBIN MYJIbCUPYIONTAN KUTIATIIAH 1C-
mounux Tepemxosoiii (poto 47). Heboubimas
OCHOBHAS CTPYS KUTISATIEH BOBI IEPUOIAYEC-
KU BBITIJIECKUBAETCS U3 OTBEPCTHS B CEPe/H-
He KOHYCOBHITHOHN TIOCTPOWKN MCTOYHUKA T
BMECTe C BOIOM, BRIXOAAIIEH n3 Hoee MeJr-
KHUX OTBEPCTHUH, CTEKAET 10 JIOKOUHKAM, OK-
PYKEHHBIM Pa3HOIBETHBIMU
TepMOGUIBHBIME BOAOPOCAsAMU. [Tog06HbIE
MIPUCJIOHEHHBIE KOHYCHI, CBETJIO-CEPBIE OT
KPEMHUCTBIX HATEKOB, HO C OUeHb MAJIEHbKH-
MM, KameJbHBIMU BBIXOJJaMH TePMaJbHOM
BO/IbI, OTMEYAIOTCSI U BBITIIE BAOJIb Gepera Bo-
notaanoro Ha mpotskennu 20 M. Hanporus,
Ha JIPyTO# CTOPOHE PYUbst
B M3JyunHE, HA MTOBEPX-
HOCTH KYTI0JI000pa3HOro
MOTHATHS, OTMEYAIOTCS
HeOOJIbINE KUTISIIIIE FC-
TOYHUKU W KOTJIbI, U MHU-
HUATIOPHBII zeusep
Inocxuii. Topsiuag Boza B
CTaJINIO MU3JTUBA TOSBIIS-
eTcs U3 OTBEPCTUS /na-
METPOM 10 cM,
OTOPOYEHHOTO HOPTHUKOM
13 06JIOMKOB Teii3epuTa u
ravHbl. V3Bep:keHue Ha-
YIHAETCsI co c1abo BbIpa-
KEeHHOTO KATEeHNS,
KOTOpOe, yCUJINBAsICH,
MIPUBOJIUT K BBITAIKUBA-
HUIO BOJIBI 32 KPasi BOPOH-
k1. B mepuox mokos
KaHaJ OIyCTOIIaeTcsl Ha
HecKoJIbKO cekyH . Cper-
HSIS TPOJIOJKUTETTBHOCTD
1UKJa 2 MUHYTHI, U3Bep-
sKeHust - 50 ceKyHI.
[lanbire BBepx 10
TEUYEeHHWIO Pyubs, 3a €T0

of the Teremkovyi creek, the analogous
Teremkovyi spring is located (Photo 47).
Small major stream of hot water periodi-
cally splits from a vent in the middle of
the cone-shaped construction of the
spring, and runs along the striae sur-
rounded by multicolored thermophilic
algae. Similar leaned cones, light-brown
due to silica leakages, with tiny vents of
thermal water, have also been reported
further up the Vodopadnyi creek. On the
other side of the creek, the surface of a
dome-like elevation is occupied by small
boiling springs and pots, and a diminu-
tive Ploskii (Flat) geyser. During the
outflow stage, hot water runs out of a
vent (10 c¢m in diameter), banded by a
skirting of geyserite fragments and clays.
Its eruption starts from a poorly mani-
fested boiling whose intensification re-
sults in water splitting over the edges of
the crater. At the quiet period, the chan-

47. IIyavcupyrowuii ucmounux Tepemxosuwliii
¢ doaune pyu. Booonaonwtii.

Pulsating spring Teremkovyi in Valley
of the Yodopadnyi creek
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3Ur3aro0OPasHbIM IOBOPOTOM IIprMepHO B 100
M OT MeCTOIoJIoKeHus Teizepa [lmockuii Ha-
YUHAETCS TOCeHS VN TiepBast (OT BEPXO-
BheB BomomasHoro) miomaaka ¢ 10CTaTOuHO
SPKUMU TepMorposiBiienusimu. Ha sieBom Ge-
pery BbIIEJISIETCS TIPUCIOHEHHBIH K OOPbIBY-
KY, CJIO)KEHHOMY KOPEHHBIMUA TOPHBIMU TIOPO-
namu (Tydamn ), KOHyC BbICOTOH 1,2 M, TOKPBI-
TBII KOPOUYKOU Teii3eprTa. BepxHss ero 4actb
OTKPBIBAETCS OKPYTIBIM OTBepcTeM 40 cM B
IaMeTpe U Tayounoit 85 cM. ITo zetizep Te-
pemoxk. [leiicTBUE Teii3epa, B OCHOBHOM, TIPO-
XOJIUT B PESKUME TTYJTbCUPYTOIETO NCTOUHUKA,
XapaKTEPHOTO T€M, UTO OT/I€JTbHbIE BBITIIIECKU
MOZIHUMAIOTCST Ha BBICOTY 40 cM, BbIOpachIBast
BOZY 3a Kpasi BOpOHKU. Penkue n3BepreHus
HauMHAIOTCS HeoxkuaanHo. [lo Bceit moBepx-
HOCTHW BOPOHKH B3METAIOTCA CTPYH KUTLATIEH
BOJIbI Ha BBICOTY GoJiee mosrymerpa. Dontanm-
poBatue 06bIYHO TIpopoKaeTcst 50 ceKyH/I, a
moTHBIH UK - 1 gac 20 munyT. Psaom B 10 Mm
BBIIIIE OT 9TOTO ref3epa, Ha JIeBOM Gepery pac-
MTOJIOKEH MYJIbCUPYIOIUHT ucmounux “Bopoma
8 letisepnyro”. VIcTOYHUK MMeeT IJIOCKYTO BO-
POHKY, B KOTOPO# KUIIUT, TyJIbCUPYET BO/Ia U
HEePHOANYECKH TTOAOPACKIBAETCS Ha HECKOJIh-
KO CAHTUMETPOB BBEPX.

W, HakoHelr, HATIPOTUB UCTOYHWKA JIEH-
CTBYET Teii3ep ¢ TeM ke HazBaHueM. U reii-
3ep, U UCTOYHUK JeXKaT HAa CTapoul TpoIle,
unymel BroJib pyubsi Boponanuoro ot Top-
Horo iato B Jlonuny leiizepos. Ouu 6buin
MEPBBIMHU JIJIT BCEX, KTO 110 3TOMY ITIyTHU CIle-
TITAJT TIOTIACTD B Y IUBUTENBHBIN MUP T€Hi3€POB.
OrTciona n HazBanue, kotopoe naa B.H. Bu-
HOT'PAJIOB, BIIEPBbIe XapaKTepU3ys UX Jes-
TelbHOCTD. letizep “Bopoma 6 leiizepnyio”
HAXOJMUTCST BOIM3U pycJia, B HeOOJIBIION BO-
POHKE, CTEHKH KOTOPOH CJIOKEHBI 00JIOMKa-
MU Mopo/I, CIIEMEHTUPOBAHHBIMU
KPEMHUCTBIMU ocajikamu. V3Bep:kenue refi-
3epa IPONCXOANT KaK MHTEHCUBHOE KUTIEHUEe
C BBICOTOH BcmieckoB Bofbl 10 30 cm. IIpo-
JIOJKUTETbHOCTD €70 IINKJIa HelmocTosTHHA. B
HacTosIIee BpeMs Teiizep paboTaeT ¢ uepery-
fotIelics mepuonyHoCThio B 13 n 50 MUHyT.
Manprit IUKJ BKIIOYAET KOPOTKOE U3BEP:Ke-
HU€ TPOJOJIKUTENBHOCTHIO B OJIHY MUHYTY,
TOT/Ia KaK M3BEpKeHKe OOJIBIIOTO IUKJIA

nel is emptied for a few seconds. Average
duration of the cycle is 2 minutes, while
the eruption itself takes 50 seconds.

Further up the creek course, past
its zigzag-like turn, about 100 away from
the Ploskii geyser, there occurs the last
area of quite vivid thermal manifesta-
tions. On the left bank, a 1.2 m high cone
covered by a crust of geyserite is leaned
against the steep composed by ledge
rocks (tuffs). Its upper part opens in a
rounded vent 40 cm in diameter and 85
cm in depth. This is the Teremok (Fairy-
Tale House) geyser. It mostly operates in
the pulsating spring regime, character-
ized by separate splashes reaching up to
40 cm and splitting water over the cra-
ter edges. Infrequent eruptions start all
of a sudden; boiling water is shot up to
0.5 m all over the crater surface. Spout-
ing usually lasts 50 seconds, the complete
cycle taking about 80 minutes. 10 m away
from this geyser, pulsating spring “Vorota
v Geysernuyu” (Gate into Geysernaya)
is located, with a flat crater containing
boiling water that is periodically tossed
up to a few centimeters.

Finally, opposite the above spring,
a geyser of the same name operates. Both
the spring and the geyser are located
along the old path running beside the
Vodopadnyi creek, from the Mountain
Plateau to the Valley of Geysers. They
were the first to be come across by any-
one entering the magnificent world of
geysers, due to which V.N. Vinogradov
named them this way when first charac-
terizing their operation. Geyser “Vorota
v Geysernuyu” is placed near the
creekbed, within a small crater whose
walls are composed by rock fragments
sintered by siliceous deposits. Eruption
of this geyser occurs as intensive boiling,
with water splashes up to 30 cm high.
Duration of its cycle is unsteady. Pres-
ently, the geyser operates with alternat-
ing periodicity of 13 and 50 minutes. The
smaller cycle includes a short, 1 minutes’




IUTCS 32 MIHYTHI.

Borimre o revenuio B 100 M oT refizepa
u uctounuka “Boporta B [efizepuyro” 3akaH-
YUBaeTCd TEPMAJbHBIN yuacToK. /lanee pyueit
Bononaiuplii, 1UIeHHBINA TPUTOKA TEPMAJTh-
HBIX BOJI, CTAHOBUTCS OOBIYHBIM XOJIOAHBIM
TOPHBIM py4YbeM. B BepxHeil yacTu ero 6ac-
ceffHa OTCYTCTBYIOT 3aMeTHBIE TEPMOIPOSIB-
JIEHUS.

eruption, while that of the larger one
lasts 32 minutes.

The thermal site ends 100 m up
from the spring and geyser ‘Vorota v
Geusernuyu”. Further on, Vodopadnyi be-
comes a typical cold mountain stream,
without any supply of thermal waters. No
visible thermal manifestations can be
noted in the upper part of its basin.

IV YYACTOK, CKAJIUCTBINI

SITEV,
SKALISTYI (ROCKY)

Bgepx 1o Teyennto ot yctbsa Bogonau-
Horo fosuHa [eitsepHoii cHOBA CysKaeTcs, Kpy-
ThIe CKJIOHBI OHUMAIOTCS 110 060UM Geperam
cpa3sy oT ypesa Bojbl. Ha mpsimom moutu 150
M OTpe3Ke PeKH, TEKYIIEH 3/IeCh B I0;KHOM Ha-
[paBJIeHUN HarboIee IPKUMHU TEPMOITPOSIBIIE-
HUSIMU SIBJISIFOTCS Ha JIEBOM Oepery Kunsuyuil
ucmounux “ Ckogopoodxa” 1 HeOOIbIINE BbICA-
YHBaHUS BOJIbI HA TIPOTUBOIIOIOKHOM Gepery.
TepmabHBIN YYaCTOK HAUMHAETCS Ha CIeLy-
IOIIEM 32 TIOBOPOTOM TIOZ TIPsIMBIM yrtoM 100
M OTpe3Ke PEeKU 3aMaIHOTO HAITPABIEHSI C TI0-
SIBJIEHUSI Ha JIEBOM U TIPaBOM Geperax HeboJIb-
WX 110 AeOUTY KUTSIIUX MYJTbCHPYOIUX
nctouyHuKoB. [loBepxHOCTHBIE TEpMOAHOMA-
JIMK € TEMIIEpATypoil TpyHTa Ha riayouHe 1 M
6osee 70°C MpoOTATUBAIOTCS Y3KOM IOJIOCOI
BIIOJTh PEKU, 3aMETHO PACIIUPASICH Ha JIEBOM
CKJIOHE B HavaJle y4acTKa, y refizepa Ckasuc-
TBII, U B KOHIIE, HATIPOTUB YJIbCUPYIOIIETO 1C-
touHuka Pomeo u /Ixkynberra. Ha IV yuacTke
HaxozaTca onucannbie T.W. Yetunosoii zedi-
3epovt Konyc, Cxanucmouii u borvwas Ileuxa, a
TaKk)ke 3aperuCcTPUpPOBAHHBIE BIIEPBHIE 2eii3e-
pot Hedocmynmou, Texyuuii, Bypamumno u kap-
JUKOBbLE 2eU3ephl.

[lepBrIM Ha yyacTKe BCTpevaeTcs zeli-
sep Hedocmynmuwuiit, orcannbii H.T. Cyrpo-
6osoit B 1976 roxy. Ha mpaBoM cKIoHE

Further up the course of the mouth
Vodopadnyi creek, the valley of the
Geysernaya River becomes narrower
again, steep slopes rising over its both
sides. Along a straight area, almost 150
m long, the most outstanding thermal
manifestations are small water seepages
on the right bank, and a boiling spring
named Skovorodka (Pan) on the oppo-
site side. The the thermal site starts from
small-discharge boiling pulsating springs
on both banks. Surface thermal anoma-
lies with the temperature over 70°C at
the depth of 1 m, stretch in a narrow line
along the river, notably widening at the
left slope at the beginning of the site, be-
side the Skalistyi Geyser, and at its end,
opposite the pulsating spring called
Romeo and Juliet. Site IV hosts geysers
Konus (Cone), Skalistyi (Rocky) and
Bolshaya Pechka (Large Oven), de-
scribed by T.I. Ustinova, as well as first
reported geysers Nedostupni (Unaccept-
able), Tekutchii (Floating), Buratino and
some diminutive geysers.

The first geyser to be met in this site
is geyser Nedostupny, described by N.G.
Sugrobova in 1976. The fountain of this
geyser can be seen at the right slope of the
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JIOJINHBI, Ha M3THOe pekn Ha BbicoTe 10 M Haj
YPe30M BOJIbI MOKHO BHUJIETH (DOHTAH 3TOrO
reiizepa. Beicota ero nocturaer 1 m. @onra-
HuUpoBaHue aautcd 40 ceKyH I, U3JIUB ¢ KUTie-
HueM - 90 cexyH/I, TTepepbIB B U3BEPKEHUH
13-16 munyT. Cpenuii UK ero paboTsl co-
cTaBJigeT okosio 14 munyT. Ha npotrBomomosx-
HOM Oepery pacmoyioKeHa aKTUBHAs
TepMaJTbHAS MIJI0MIAJIKA C HECKOTBKUMHY ITOCTO-
SIHHBIMM KUTISANUME ucTounukamu. Cpean
HUX - /lsyxpyueiinoiii. Boja, BBIXO/S U3 111€J1€e-
BOTO OTBEPCTHUSI B CKJIOHE, Ha BbicoTe 1,5 M OT
PeKH, pacTekaercst AByMst pyubsiMu. OOruii
pacxon py4eikoB coctasiser 1,5 71/c.

Bplinie 110 peke Ha JieBoM Gepery Haxo-
nutcsd eeisep Cxanucmotii (boto 48). On pac-
mosokeH B 10 M Haag ypoBHeM peKH B
CKAJIMCTON YacTu cKioHa. [eiizep paboraer
KaK B ITyJIbCUPYIOIIEM, TaK U B TPEPBIBUCTOM
peskume. M3BepkeHue MOYTH HE OTJINYAETCS
OT M3JIBa KUTIATIEH Bobl. B MoMeHT honTa-

HUPOBaHUA ITaPOBO/JIAAHBIE CTPYU B3JIETAIOT Ha
BBICOTY /10 METPA, U BBIAEJIAETCA GoJbIIe Imapa

valley, about 10 m above the water level.
Its height reaches 1 m. Its spouting pe-
riod lasts 40 seconds, outflow with boil-
ing — 90 seconds, interval in the eruptions
being 13-16 minutes. Its mean cycle takes
about 14 minutes. Active thermal ground
hosting several steady boiling springs is
located on the left side of the valley. One
of those springs is Dvukhrucheinyi
(Double-Stream). Running out of a slot
in the slope, water spills in two streamlets
whose total discharge makes 1.51/s.

Further up the river, on its left
side, geyser Skalistyi can be observed
(Photo 48). It is located 10 m above the
water level, in the rocky part of the slope.
The geyser operates both in pulsating
and interrupted regimes. The eruption
can hardly be distinguished from the out-
flow, accompanied by the boiling of wa-
ter. In the moment of spouting,
steam-water streams soar up to 1 m, and
more steam is emitted, if compared with
the outflow period. Boiling water almost
uninterruptedly flows down the geyser
construction. Pauses in the geyser opera-
tion take only a few seconds. Duration
of its cycle varies from 7 to 15 minutes,
the flow rate being 20 1/s at the maxi-
mum outflow stage.

At the foot of the Teremkovyi gey-
serite construction, one can see a power-
ful boiling spring called Podskalnyi
(Under-rock) with about 5 I/s of dis-
charge. On the right bank, 20 m up the
river from the Teremkovyi geyser, a slot
has remained resembling an aperture of
a stove. This used to be the vent of the
geyser named Bolshaya Pechka (Large
Oven) that stopped operating after a
powerful cyclone “Elza” in 1981, due to
which the geyser channel was stuffed by
solid weighted particles of the

48. Hzeepoicenue 2eiizepa
Crxanucmotil.

Eruption of the Skalistyi geyser.




49. Ieiizep Boavwmasn Ileuxa. Cuamo 00 ezo ucuesnosenus 6 1981 e.

Geyser Bolshaya Petchka. Photo made before its collapse in 1981.

110 cpaBHEHMIO ¢ u3auBoM. [loTo-
KM KUTISIIEN BOIBI, CTEKAOIINE IO
MOCTPONKe refizepa, MpakKTUIeCcKu
HelnpepbIBHBL. JINITb Ha HECKOJIb-
KO CEKYH]I IeATeIbHOCTh Teiizepa
npekpamaetrcs. [Ipopomxurens-
HOCTb IMKJIA UBMEHSIETCS OT 7 10
15 munyT. Pacxo/ pyubst B MaKkcH-
MaJIbHYIO CTa/INI0 U3JIMBA JIOCTU-
raet 20 s1/c.

Y MoJIHOXKbs reli3epuTOBOM
noctpoiiku CkanmmucToro BOIM3N
ype3a peKku HaXOIUTCS MOTTHBIHT
Kunsuwui ucmounux Ioockanviwlil.
Ero pacxon cocraBisieT 0KoJio 5
a/c. Ha mpaBom Gepery, B 20 M
BBIIIIE TIO PeKe OT Teiizepa Cxrann-
CTOTO B HECKOJIbKUX CAHTUMETPAX
OT ype3a COXpaHUJIACh ITeJTh, TOX0Kas Ha 1ed-
HOe oTBepcThe. JTO OBIBIIUIT BBIXOJ HA TIO-
BepPXHOCTH zeiszepa boavwas lleuxka. Oun
MIPEKPATUII CBOIO JIESITEIBHOCTD MOCJIe MOIII-
Horo nukjaona “dibp3a” B 1981 roxy, Bo Bpe-
M TIPOXOSKJEHUST KOTOPOTO KaHaJ Teiizepa
ObL1 3a0UT TBEP/BIMU B3BEHIEHHBIMU YaCTH-
namu peku leitseproii. Korna refizep erie us-
Beprajics, ero IMOYTH TOPU30HTATTbHBIE CTPYH
BOJIBI U TIapa, ObIoIue HaJl PEKOH, ObLIN HEO-
ObI4aiiio kpacusbl (GoTo 49).

Ha sieBoMm Gepery TeiizepHoii HATIPOTHB
reiizepa bosbias I[leuka pacoJioxKeHbl 2eti-
sepvt Konyc u Texyuuil. leiisep Konyc otnuya-
€TCST KPacOTOMN 1 COPa3MEePHOCTHIO KUTISATIETO
(ontana u reitzepuroBoit mocrpoiiku. Iloc-
Jie[iHsIs GoJiee BCEro HAIIOMUHAET KOHYC BbI-
coToi okoJsio 1,5 M, cpe3aHHas BepuIinHa
KOTOPOTO | TIPEICTaBJsIET cOOOI OTBEpCTHE
xaHasa. VI3aniaeiii refizepuT MoKpbeIBaeT BCIO
moBepxHocTh KoHyca (boto 50). [Tpusieka-
TeJIbHBIN BUJ] TOCTPOMKY IOTIOJTHSAETCS He Me-
Hee KPACWBBIM 3PEJIUIEM U3BEPKeHUS
reiizepa, 0COOEHHOCTBIO KOTOPOTO SIBJISIETCST
SHEPTUYHBII BBIOPOC Ha BBICOTY GoJiee 2 M T1a-
POBO/ISTHON CMECH € KPYITHBIMH, JIETSTIUME BO

Geysernaya river. When the geyser was
still erupting, its almost vertical streams
of water and steam, gushing above the
river, made a rare beautiful picture
(Photo 49).

Geysers Konus and Tekutchii oc-
cupy the left side of the Geysernaya river,
just opposite the geyser Bolshaya Pechka.
Konus (Cone) is remarkable for its beauty
and proportionality of the boiling foun-
tain and geyserite construction. The lat-
ter looks like a cone 1.5 m of height, whose
truncated top is the channel vent itself.
The surface of the cone is covered by el-
egant geyserite (Photo 50). Magnificent
look of the construction is accomplished
by the exciting view of the geyser erup-
tion, particularly by the powerful shots of
steam-water mixture to the height of more
than 2 meters, large drops of water scat-
tering all around (Photo 51). Duration of
a complete cycle of the geyser operation
ranges from 18 to 25 minutes, mostly of-
ten being 24 minutes. The outflow stage
takes 2-3 minutes, while the stage of fill-
ing (quietness) — 19 minutes.
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BCe CTOPOHBI KaristMu Bozs! (poto 49). [1po-
MOJKUTETBHOCTD MOJTHOTO UK AeUCTBUS
reiisepa usMeHsieTcsl B npegenax 18-25 mu-
HYT, danie paBHAACh 24 munyTam. Ctagus
M3JIMBa 3aHUMaeT 2-3 MUHYTHI, CTaIUs HATIOJI-
HeHUA (TIOKOs) - 19 MUHYT.

B6ausu Konyca, B 15 M HUzKe 110 Teue-
HUIO OT HETO, Ha TOH JKe OTMeTKe HAXOUTCS
MaJIONIPUMETHBIN 2etizep Texyuuil, BriepBbIe
Hamu 3adukcupoBanHbiil B 1976 roxy. Kumns-
1[ast BOJIa BBIXOAUT U3 TPEYTOIBHON (HOPMBI
e pagmepoM 10x10x10 cm B peITBUHE 3a-
pociirero TpaBoii ckiona. OTBeperre o6pam-
JISIET CBO/I 3 TEMHO-3€JIEHBIX TEPMOMDUITBHBIX
Bosopocel. B nelicTBuu reitepa BbliesI€eT-
Cs1 M3JTUB BOJIBI C KUTIEHNEM B TeueHue 15 Mu-
HYT, B X0/le KOTOPOTO B KOHI[€ OTMEYAeTCs
HapacTaHue PAcxo/a 1 3aTeM Pe3KUil mepexo;]
B u3Bep:kenue. [locyennee oTmaaercs ot us-
JITBA YBEJTUYEHHBIM PAcXO/IOM U BBITLIECKA-
MU BOJIBI 13 BOPOHKH W JIJTUTCS IBE MUHYTHL
[ToyrHBII MUK JeWCTBUS Tel3epa CoCTaBJs-
eT 22 MUHYTBI, XOTSI OTMEYAJIICh 1 OOJIee Ipo-
JOJIKUTEeNbHBIEe TUKAB 10 30-47 MUHYT.
Bross pycia pydeiika refizepa HabI0OAAIOT-
¢ KOPOYKU Tefi3epuTa.

B 50 M ot reiizepa Konyc Bbiliie 110 pexe
Ha TIpaBoM Gepery OTMedeH elle OfUH ITyJIb-
CUPYIOIUN Kunswut ucmounux - Kamenxa.
Bbixos ncTouHmKa TEPSIETCS B TPY/IE KPYITHBIX
00JIOMKOB TOPHBIX TTOPOJI, PACIIOJNIOKEHHDBIX
BOJIM3M ype3a peki. Boja HCTOUHMKA, PacXojt
KOTOPOTO TIEPUOAMYECKH YBETTMUNBAETCS, CTE-
KaeT MeKIy KaMHaMu B peky. Hax Hum mocTo-
STHHO TIOTHUMAFOTCsT KJIyObl Tiapa. Yy Thb Bbiliie

50. Ieiizepumosasn nocmpoiixa
eeiizepa Konyc.

Geyserite construction of
geyser Conus.

Not far from the Konus
geyser, 15 m down the river
course, a hardly noticeable gey-
ser Tekutchii (Floating) is
settled, first reported in 1976.
Boiling water runs out of a tri-
angular slot sized 10r10r10 cm
located in a rut of the grassy
slope. The hem of dark-green thermo-
philic algae frames the slot. In the opera-
tion of this geyser, we distinguish water
outflow with boiling during 15 minutes,
that results in the increasing discharge
rate and splashes of water from the cra-
ter, which lasts 2 minutes. The geyser op-
erates a complete cycle for 22 minutes,
though more durable cycles up to 30-47
minutes were also reported. Geyserite
cores can be observed along the course of
the streamlet.

On the right bank, 50 m up of the
Konus geyser, another pulsating boiling
spring is called Kamenka. Its vent is lost
among large rock fragments, straggling
beside the river. The water of the spring
whose flow rate occasionally increases,
flows among the stones down into the
river. Puffs of steam are constantly curl-
ing above it. A number of tiny vents of
boiling water can be noticed on the right
bank, a bit up of the Kamenka spring.
Among them we distinguish a pulsating
spring Nechaevskii, hidden under a big
stone. Further up the river, 80 m away
from Kamenka, the geyser named
Buratino is set on the left bank. From this
geyser and till the Teremkovyi one, the
river runs southwards for about 200 m.
This part of the river is peculiar, because
here steep slopes of the valley locally ap-
proach the river in the form of precipices
1-4 m high, to which all the springs found
in this area are confined. This is especially




Kamenkn Ha mpaBoM Gepery pacrosiaraercst
P METKUX BBIXOJIOB Kutidtiel Boabl. Cpenu
HUX BBIIEJSeTCs MyJIbCUPYIOUINI NCTOYHUK
10/ OOJTBITNM KaMHEM, BOPOHKA KOTOPOTO Ha-
IIOMHUHaeT OTBepcTue 1euku - Heuaesckui.
Eme Bormre o pexe B 80 M ot Kamenku Ha Jjie-
BOM Oepery pacrosioxeH reiizep Byparuno. Ot
Byparuno no Cxamucroro pexa leftzepnas te-
4eT B I0KHOM HAIIPaBJIeHUN Ha [IPOTSKEHNN
oko0J10 200 M. /laHHBIN OTPE30K peKu XapaKTe-
PEH TeM, UTO KPYTbhle CKJIOHBI I0JINHBI MeCTa-
MU TOJXOJAT K peKe 06pbiBaMu BHICOTON 1-4
M U K HUM IPHYPOYEHBbl BCEe HaXOSIINECs
31ech ucTouHUKH. OCOGEHHO TO OTHOCUTCS K
seBoMy Oepery. UTo jke KacaeTcst TIpaBoro Ge-
pera, TO OOPBIB BBIPAKEH HA YYACTKE HATIPO-
TuB reliszepa bypatuHo, rie oTMeueHb
KapJIMKOBbIe Tefidepbl 1 NCTOYHUK “Pomeo u
JlxynberTta”. 3mech IpUpyCI0Bast YacTh 0N -
HBI HECKOJIBKO BBITIOJIAKIBETCSI.

leusep Bypamuno HAXOIUTCS B U3JY-
yuHe [ei3epHoil Ha BBICOTE 4,5 M HAJT PEKOil.
B BbIIOJIO’KEHHON HMKHEN YacTU CKJIOHA, B
8 M OT pexu BUAHA IEeJh, IBAIIONIASACS BbI-

true for the left side; as for the right one,
the precipice is pronounced at the zone
opposite Buratino, where diminutive gey-
sers and the spring of Romeo and Juliet
are located.

Geyser Buratino sits in the scroll
of the Geysernaya, 4.5 m above the river.
In the flattened lower part of the slope, 8
m off the river, a chink is visible, which
is the vent of the geyser channel. The
construction looks more much like a heap
of disorderly stacked stones covered by
geyserite crusts. In the moment of erup-
tion, the geyser ejects a little bit inclined
steam-water streams to the height of up
to 2.5 m. The spouting lasts one minute,
the complete cycle taking 6-10 minutes.

Opposite Buratino, in the near-
channel part of the right slope of the river
valley, one can observe typical for the
Valley of Geysers thermal water dis-
charges in the form of tiny springs and
geysers whose surface is constituted by
geyserite or siliceous leakages formed in
the result of dissolved silica
precipitation from thermal wa-
ters. T.I. Ustinova calls them
the Walls or Slopes of Diminu-
tive Geysers. In the case con-
sidered, such a wall, 10 m long
and about 4 m high, hosts three
miniature geysers alongside
with a number of smallest
springs. Eruptions of those
three occur in the form of out-
flows or poor splashes of water
from the vents. For the first
one, mean cycle takes 8 min-
utes, for the second one — a few
seconds, while for the third
one it lasts about 31 minutes.
Their neighbors are two close

51. Kpynnvte xanau zopsueii 600vL 6 pornmane napooodanoil cmecu Omau1arom

uzeepoicenue zetizepa Konyc.

Large drops of hot water in the fountain of steam-water mixture characterize the

outburst of the Konus geyser.

115



116

X0/IOM KaHaga reisepa. ITocTpoiika ero BbIT-
JISIIAT KaK Tpy/a GeCIopsiIoTHO CAOKEHHBIX
KaMHeH, TOKPBITHIX KOPOYKaMU Teiizeputa. B
MOMEHT M3Bep:KeHUsl Teiisep BbIOpachiBaeT
HEMHOTO HaKJIOHHBIE BJI0JIb CKJIOHA TTAPOBO-
JITHBIE CTPYY Ha BBICOTY /10 2,5 M. DoHTaHU-
poBaHUE MPOJOJIKAETCSI OAHY MUHYTY,
TTOJTHBIN ITUKJI IeUCTBUA - 6-10 MUHYT.
Hamnporus BypaTtuno, B mpupycioBoi
YaCTH MPABOTO CKJIOHA JIOJUHBI PEKU MOKHO
BUJIETh XapakTepHbie 1751 [lomunbl Teitzepon
BBIXOIBI TEPMATBHON BOBI B BI/IE OUE€HDb Ma-
JIECHBKMX UCTOYHUKOB U TEH3ePOB B 00PHIBAX,
TTOBEPXHOCTh KOTOPBIX CI0XKEHA Teli-
3epUTOM WJIN KPDEMHUCUTBIMU HaTe-
KaM#, O00Opa3oBaHHBIMU  IpHU
BBITIA/IEHUY PACTBOPEHHOTO KPEMHE-
3ema n3 TepMasbHbIX Bof. T.U. Yetu-
HOBa HA3bIBAET UX CMEHKAMU ULU
CKIIOHAMU KapauKogulx 2etizepos. B
JTAHHOM CJIy4ae B TAaKOH CTEHKe Mpo-
TSKEHHOCTBIO 10 M 1 BBICOTOM OKO-
JO 4 M TIOMUMO MeJbYaluInmx
MCTOYHUKOB HAXOMASITCS TPU MUHU-
aTIOPHBIX Teizepa. V3Bep:keHne nx
MTPOVCXOUT B BUJIE€ U3TUBA UJIU CJIa-
OBIX BBITLIIECKOB BOJIbI U3 OTBEPCTHUIA.
[l mepBoTO cpemHuii UK paBeH 8
MUHYyTaM, BTOPOTO - HECKOJTBKUM Ce-
KyHzaMm, Tpetbero - 31 munyte. Ilo
COCEJICTBY C HUMH, BBIIIIE TT0 TEYEHHTO
Ha TIPaBOM OGepery XOJIOHOTO pydeii-
Ka B €ro yCTbeBOH 4acT, B 7 M OT
PEKU MOKHO HAOJIOIATH JIBA PSIOM
PaCIIOIOKEHHBIX MYJIbCUPYIOTNX
ncrounrka. O6a BbIX01a BOJIbI HAXO-
JIITCS HA BBICOTE 2,5 M OT pyueiika B
0OPBIBUCTOM €T0 CKJIOHE, TI0 KOTOPO-
My B 00paMJIEHUH KPEMHHUCTBIX Ha-
TEKOB CTEKalT [Ba MapsANIux
pyueiika. ITH UCTOYHUKH yIa4HO Ha-
3Banbl B.H. HevaeBoim “Pomeo u
Locynvemma” (hoto 52).
———OTHWKHeH TPaHHIbL CHE YO~
mero V ydactka, ycTbs pyubst [lyre-
BOJTHOTO, VAQJIEHHOTO OT UCTOYHUKA

pulsating springs located 7 m off the
river, on the right side of a cold streamlet.
Both water discharges are at the height
of 2.5 m from the streamlet, in its abrupt
slope; two steaming water paths run on
its surface. V.N. Nechaev well called these
springs “Romeo and Juliet” (Photo 52).

From the lower border of the next
site (V), that is from the mouth of the
Putevodnyi (Guiding) Brook outlying
160 away from the springs of Romeo and
Juliet, the river runs southwest, abound
in riffles most frequent at the left bank lit-

52. Ha npaeom bepeey Ieiizepnoii 6vtdensiomcsa
nyavcupyrowui ucmounux Pomeo u Jorcy-
Avemma.

Pomeo u /IxxynberTa Ha 160 M, peka
TEUET B I0T0-3aI1a/ITHOM HATIPABJIEHUH,
PyCJI0 H300UIIyeT repeKaTamMi, mpe-

Pulsating springs of Romeo and Juliet are
singled out on the right bank of the
Geysernaya river.

© B.M. Cyepobos V.M. Sugrobov



MMYIIECTBEHHO Ha JIEBOM O€pery, yCessHHOMY
KPYITHBIMHU IJIbI6AMU FOPHBIX TOPO/I, BCTPeYa-
10TCSA HeOOoIbIIMe KUIsie ncrounnku. Ilo-
BEPXHOCTHAS TepMOaHOMAaINs c
temmneparypoil 6osee 70°C Ha rry6une 1 M
MPOTATUBAETCS Y3KOM MOI0COI BAOJb PEKU.

tered with large rock fragments. Small
boiling springs can be come across here.
Surface thermal anomaly with the tem-
perature above 70°C at the depth of 1 m
stretches in a narrow line along the river.

V YYUACTOK, JIATEPHbBII

SITE V, LAGERNYI (CAMP)

Bepxusas nmo pexe rpaHuila yyacTka
TIPOXO/UT IO YCThIO Pyubs /| Byrmasoro, cripa-
Ba Brajaionero B leiisepuyto. OT atoro py-
9bs peka TedeT Ha mpoTsskenun 100 M B
I0T0-3aIa/[HOM HaIpPaBJIeHUN, 3aT€M KPYTO
ITOBOPAYMBAET Ha CeBEPO-3aMajl M TOJIBKO ye-
pe3 100 m mepen pyu. [lyreBomabiM cHOBaA Me-
HseT CBOe HalpaBjieHUe Ha I0TO-3alajHoe.
CKJIOHBI JOJWHBI TTO-TIPEKHEMY KPYTHIE,
BOJIM3H PYCJIa TAKKE OTMEYAIOTCST HEBBICOKHUE
o6pbIBBI. [ToBEpXHOCTHASI TeMIIepaTypHast
AHOMaJINsl, HECKOJIBKO PaCHIUpSACh, TaKkKe
oTMedaeTcs o 0boumM beperam, a IPUOGITH3H-
TEJIBHO B Cepe/IiHe yJacTKa 1Mo JeBOMY 6op-
Ty ee TPaHUIA MOHUMAETCS BBICOKO, TIOYTH
JIOCTUTAs JOMUKA JIECHUKA W BEPTOJIETHOM
mrommaaku. CaMbIMU 3HAUNTETBHBIMU Teii3e-
pamMu y4acTka, HEeCOMHEHHO, aBadioTcs Ma-
AvLi u boavwoti, BIIEPBbBIE
oxapaktepuszoBanubie T.. YcTuHOBOII.

1eiisep Manwiii pactiosioskeH TpUuMepHO
Ha cepeiTHe BHIEONNCAHHOTO OTpe3Ka lefi-
3ePHOI Ha KPYTOM ee usrube, Ha JieBoM bepe-
ry. Boponka kanasa reiisepa BHUIHA Ha
HeOOJIBIIOI TIIOIALKE TIePel PE3KUM MOIbe-
MOM CKJIOHA Ha BBICOTE 6 M U HA PaCCTOSHUU
15 M ot peku. OHa uMeeT OKpyTiayio hopMy
pasmepoM 1x2 M ripu BUAUMON rryouse B 1 M.
OT BOPOHKHM B CTOPOHY PEKU TSTHETCS CEPOBa-
TBIH TTeti() KPEMHUCTHIX U Tei3€PUTOBBIX Ha-
TEKOB, O0OBOJAKUBAIOIUX OYIPHUCTYIO
HEPOBHYIO TIOBEPXHOCTD CKOILJIEHHIA TITbIO TOp-
ueix mopoz (doto 53). Ocobwrit apdekT us-
Bep:keHMs MaJsoro s3aksogaeTcss B MOITHBIX
CTPEMUTEILHBIX BHIOpOCAX CTPYH MapoBOIs-

The upper (river) border of the sec-
tor goes along the channel of the
Dvuglavyi Brook, flowing into the
Geysernaya from the right. From this
brook, the river runs southwest for 100 m,
then suddenly turns northwest, and takes
its previous direction only 100 m further,
just before the Putevodnyi creek. Slopes
of the valley are still quite steep, short
precipices occurring beside the channel.
Somewhat widening surface temperature
anomaly is also reported on both sides,
and approximately in the middle of the
site, along its left side, the margin of the
anomaly rises high, almost reaching the
house of the forest-guard and helipad. The
most significant geysers of the site are un-
doubtedly Malyi (Small) and Bolshoy
(Large), first described by T.I. Ustinova.

Geyser Malyi is set in about the
middle of the above mentioned part of
the Geysernaya, at its sharp turn, on the
left bank. The vent of the geyser channel
is notable within a small ground just be-
side the abrupt rise of the slope, at the
height of 6 m and 15 m away from the
river. The vent has a rounded shape sized
1r2 m, with an apparent depth of 1 m.
Grayish plume of siliceous and geyserite
sinters stretches in the direction of the
river, enveloping bumpy and uneven sur-
face of rock block clusters (Photo 53).
Peculiar effect of the Malyi eruption is
manifested in violent ejections of steam-
water spouts up to 10 m high (Photo 54,
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53. Boponka xanana zeiizepa Manwlii neped Hauaiom u3eepiceHus.

Vent of the Malyi geyser channel before the initiation of eruption

HOI CMeCH, MOAHUMAIOIIIXCS Ha BBICOTY 00-
see 10 M 1 Koco mazaomux K pexe (hoto H4,
55). Beiiesstionuiicst ipy 5TOM nap Ma0THBIM
6esTbiM cTOJIGOM BO3BIMAETCST Ha BICOTY 40-
100 M u 6oJiee B 3aBUCUMOCTH OT TOTOIHBIX
ycaoBuii. Bo BpeMs u3nuBa U U3BEPIKEHUS
pyueliku ropsiueii BOJIbl CTEKAIOT 110 BCEH 1TH-
pune reiizeputoBoro muta. OOl pacxos
BOJIBI B CTAZINIO (DOHTAaHUPOBAHUS COCTABJIS-
er 70 a/c.
NsBepxke-
HUeE, COITPOBOXK/IA-
€MOe IEJIECTSTIINM
HIYMOM, TIPOUCXO-
IIUT B TeyeHue 4-6
MUHYT. B mocserny-
omue 6-7 MUHYT
HAOTI01aeTCsT UH-
TEHCUBHOE BbIjIe-
JieHWe T1apa, B KOH-
1e KOTOPOTO W3
OCYIIEHHOW BO-
POHKU JIOHOCUTCS
TJIyXOH POKOT JBU-
JKEHWs BOJBI Ha
rnyb6une. Yepes
HEKOTOpOE BpeMs
Ha JIHE BOPOHKH
TIOSIBJISIETCS BOJIA U

55). The steam rises up to 40-100 m and
higher, depending upon the weather.
During the outflow and spouting, hot
water trickles run all over the geyserite
shield. Total water flow rate in the stage
of spouting makes 70 1/s.

The eruption accompanied by
rustle takes 4 to 6 minutes. The next 6-7
minutes are marked by intensive steam-
ing, at the end of which a subdued rumble
is heard induced by water movements in
the depth. Some time later, water appears
at the bottom of the crater and then fills
it up, which takes about 20 minutes.
Then the outflow starts that lasts about
4 minutes and results in active boiling,
great volumes of steam being emitted and
water being randomly splashed over the
crater edges. Then spouting starts again.
Many-years’ observations have shown

54. H3eepocenue zeiizepa Manwiii.

Eruption of the Malyi geyser




55. Hpuuyoauevie cmpyu 600vt 6
useepearouelica naposooanoii cmecu

eetizepa Manvtii.

Queer water streams in the overshoot-
ing steam-water mixture of
the Malyi geyser.

3aIOJTHSIET ee JI0 KPaeB. ITOT TePUOJL AJTUTCS
okosio 20 MUHYT. 3aTeM HAaYMHAETCS W3JIUB,
TIPOIOJIKAIONIUICS OKOJI0 4 MUHYT M 3aKaHY -
BAIOIIUICS 9HEPTUIHBIM KATIEHUEM C BbIIETTe-
HHUEeM OOJIBIIIOTO KOJMYECTBA [apa U TePUOIH-
YECKUMU BBITIJIECKAMU BOJIBI 32 Kpasi BOPOH-
xu. BHOBS HaumHaeTca POHTAHUPOBAHMUE.
[Tonubiil UK paboTHI reiizepa Mo JAaHHBIM
MHOTOJIETHUX HAOMIOAeHUI ObLT TOCTATOYHO
CTabUIbHBIM U paBHsLICA 32-37 MUHYTaM.
Iedi3ep bonvwoil HaxOMUTCsT B JIOKOUHE
JIEBOTO CKJIOHA JIOJINHBI Ha BbicoTe Ootee 11 M
oT pexy, B 40 M OT Hee U Ha TaKOM >Ke y/aJe-
HUM OT refisepa Masoro BbIIE 10 TEYEHUIO
leiizeproiil. OTBepcTHE KaHaMA Teli3epa HaXo-
JIUTCST HA HEBBICOKOM KYTIOJIOBUTHOM TTOJTHSI-
TUU B I[EHTPE BePXHEHl 4acT JIOKOUHBI, IO
KOTOPOH B TIEPHUOBI U3JIMBA M M3BEPKEHUS
uzet ctok Bozsl drain of water. Takke Kak Ha
reiizepe MaJjioM BbICTyIAIOMIIIE OOJTOMKH TOP-
HBIX TIOPOJI, TOKPBITHIE KPEMHUCTHIMU HATEKA-
MU U Tei3epuToM, 06pas3yloT HEPOBHYIO,
OYrpUCTYIO MOBEPXHOCTD JIOKOUHBL, DTOT
JI0KOMHOOOPA3HbIl CIIYCK K peKe, UMesT He-
CKOJIBKO TI€PeruboB U MHOKECTBO MUHUATIOP-
HBIX BBICTYIIOB, B MOMEHT CTOKa BOJbI
MPEBPAIIAETCs B TO00Me MHOTOKACKAIHOTO
BOZIOTIA/IA, 2 HA BBITIOJIOKEHHBIX yUACTKAX TIe-
PeruboB BO3HUKAIOT 3heMepPHbIE TOPSTIME BaH-
HOUKHW. BepXxHAd BUAMMAs 4acTh KaHaja
reitaepa mpejacTaBisieT co00il J0CTaTOYHO
00BEMHYO Yallly ¢ HEPOBHBIMU KPasiMH, HMe-
IONYIO B ILJIaHE OYepTaHUe HEelpPaBUJIbHOM
JIMH3bI pasmepoM 1,5x3,5 M 1 riry6uny GoJiee
1,5 M. Kymos u kpast warmm (BOPOHKH ) HEKOT-
J1a OBLITM TIOKPBITHI TeH3ePUTOM, ceifyac Ha 11o-
BEepXHOCTHU BUIHBI cepo-3esieHbie Ty bl (hoTo
56). Otinune B pa3Mepe BepXHeli YacTH KaHa-
J1a PSAZIOM PACHOJIOKEHHBIX 3(D(EKTHBIX Teii-
3epoB Bboapmnroro m Masoro mocayskuio,

-
"

that the cycle of this geyser has been
quite stable and equals 32-37 minutes.
Geyser Bolshoy occupies a hollow
in the left slope of the valley, more that
11 m above the river, 40 m off it and about
the same distance away from the Malyi
geyser up the current. The vent of the
geyser channel is a bit elevated forming
a dome-like construction in the center of
the top part of a hollow on which during
the stages of outflow and spouting there
is a drain of water. Rock debris covered
by siliceous sinters and geyserite also
form uneven and bumpy surface of the
hollow. In the moment drain of water, the
slope to the river with several inflexions
and lots of tinny juts turns into a sort of
multi-step waterfall, transient hot pools
appearing in flattened areas. Upper vis-
ible part of the geyser channel forms
quite a voluminous bowl with uneven
edges. Ones is outlined as an irregular
lens sized 1.5r3.5 m and over 1.5 m in
depth. The dome and edges pf the bowl
(crater) used to be covered by geyserite,

© B.M. Cyepo6os V.M. Sugrobov
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BEPOSITHO, OCHOBOH [I711 Ha3BaHUM, TaHHBIM
um T.W. YeTunoBoti.

AXTUBHBIN TIEpUOJ AeHcTBUS Telizepa
HAYMHAETCSI C U3JIMBA U3 BOPOHKU ITPAKTUYEC-
KU CTOTPAyCHON BOJIBI, TIPOIOJIKAOIIETOCS
10-15 munyT. B X071€ Mi3/11MBa, 0COGEHHO B 3aK-
JIFOYUTETBHBINT MOMEHT, Bojia OYPHO KUIIHT U
HaJI ee TIOBEPXHOCTBIO BCE YAllle MOSIBJISIETCS
cOOKy BaHHBI IPH(OH BBICOTO 0 MOJTyMeT-
pa. Bojia mpu 5TOM BBITLJIECKMBAETCS U3 BOPOH-
KU BO Bce CTOpoHbI. Bo3Hukaroiee 3atemM n3-
BepKEHHE KPAaCHBO MOIIBIO BHIOPAChIBAEMON
1I0 BCEMY CEUYEHHWIO0 BOPOHKH TTapPOBOJITHOMN
cmecu (boto 57, 58). CTpyu ropsiueii BoJbI 10-
cturaioT BeicoThl 10-15 M, a map nmogHuMaeTCst
Ha 100-200 m. V3BepskeHne 00BIYHO TIPOIOJI-
Kaetcst 4,5-6 MUHYT, IpUYeM B IepBbie 2-3
MUHYTBI OHO JIOCTUTAET MAKCUMYyMa, 3aTeM
CTAaHOBUTCS MYyJbCUPYIOMIUM M, HAKOHEII,
CMEHSIETCS OT/IEJIbHBIMU BBITIJIECKAMU BOJIBI
Ha BBICOTY 3-4 M ¥ MHTEHCUBHBIM BbI/I€JIEHN-
eM napa. Bo Bpemsa ¢outanuposanusa no
CKJIOHY T€H3€pUTOBOTO IIUTA CTEKAeT OYPHBIi
MOTOK Topstueii Bofb (hoto 59). KonmmuectBo
BbIOpAChIBAEMON BOJIbI B MOMEHT M3BepIKe-
HUsI, Cy/Jsl 10 UIBMEPEHHOMY HaMu 00beMy
OITyCTOIIIEHHOM KaMePHl, cocTaBster 17,7 Ky-
6OMeTpPOB, TO ecTh npuMepHo 60 Ji/c.

[IepepniB B n3BEp:KEHNN HAYMHAETCS C
ocyiabJieHus BbI-
JleJIeHNs TTapa u
OTIYCKaHUST BOJIbI
B BOPOHKE Ha yPO-
BEHb, IIPU KOTO-
POM  BBITIJIECKH
YXOATIeN BOIBI
He J0CTaloT ee
kpaeB. Boaa, mo-
CTETIEHHO OITyCKa-
SICh, CKPBIBAETCSI B
KaHajJe M BHOBH
MOSIBJISIETCS T1OC-
Jle HeBUIUMOTO
Ha0JI01aTeTto Ha-

now on a surface are visible gray-green
tuffs. (Photo 54). Difference between the
sizes of the upper part of the channels of
geysers Bolshoy (Large) and Malyi
(Small) probably prompted T.I. Ustinova
to give them such names.

Active period of the Bolshoy gey-
ser operation starts from the outflow of
nearly boiling water of the crater, which
lasts 10-15 minutes. In the course of the
outflow, especially in its final moments,
water is boiling violently, and a gryphon
about 0.5 m high often rises at a side of
the pool. The consequent eruption is mag-
nificent by the power with which steam-
water mixture is shot all over the section
of the crater (Photo 57, 58). Spouts of hot
water reach 10-15 m in height, while the
steam rises up to 100-200 m. The spout-
ing usually takes 4-6 minutes, being maxi-
mal in the first 2-3 minutes, then getting
pulsating and finally being replaced by
random splashes up to 3-4 m and inten-
sive steaming. During the spouting, a
rapid hot water torrent runs over the gey-
serite slope (Photo 59). Amount of water
ejected, judging by the volume of the emp-
tied chamber, makes 17,7 m? that is ap-
proximately 60 1/s.

56. bonvwas 6oponka eenuaem na nosepxnocmu xaunaau zeizepa boavwoii.

Large crater crowns the Bolshoi geyser channel on the surface




TTOJTHEHUS KaHajla CBEKH-
MU ee TOPIUAMH. 3aTeM
HabJoMaeTcss  1MOAbeM
YPOBHSI BOZIBI B BODOHKE 1
HavyajJgo M3JIUBA HOBOTO
IUKJIA AefcTBUA Teli3epa.
IlepepobiB anuTCst HEMHO-
rum Gosiee yaca. Xapakrep-
HBIM hilt:t reiizepa
Bousbitoro sBasercs nesa-
KOHOMEpPHAs cMeHa KOPOT-
KOTO U JIJTMHHOTO ITUKJIOB
neiicteusa. Ilpomonxu-
TEeJIBbHOCTh MEPBOTO CO-
ctaBasger 80-90 MunyT,
JuHHOTO-125-140 MUHYT.
Habmoennst okasbiBa-
10T, YTO BpPeMsI JIJTMHHOTO
IUKJIa yBeJIMYeHa 3a CueT
VIAJWHEHUS TepepbiBa B
JleiCTBUU Teii3epa, epuo-
ITbI JKe U3JIMBa 1 U3BEpIKe-
HUS OCTAIOTCS MTPAKTUIECKN HEM3MEHHBIMU.

[ToMuMO BBITIIEHA3BAHHBIX TFe3€POB HA
yuacTke 6JIU3 pycjia PeKd BCTPeYaeTcst MHO-
JKECTBO JPYTUX MEJIKUX U KPYITHBIX KUTISITIIUX
ncTOYHUKOB. IIpeskze Bcero, ciemyer oTMe-
TUTD MYJIbCUPYIOITNE UCTOYHUKN Y OCHOBA-
HUS TeW3epUTOBBIX NIUTOB Teli3epoB
Bonwmmoit u Manstii - ato Cekpemapv bono-
wozo n Cexpemapv Manozo. B nnockux Bo-
POHKAaX, 3allOJTHEHHBIX TAJIEYHIKOM, KUTTUT
BOJIa, B3MeTast OPBI3IY BOKPYT Ha PACCTOSTHUE
mo 3 M. Hiwke mo TedeHuio pexu ot reifsepa
MaJiblit MeeTcst HeCKOJIbKO HEOOJIBIIIX UC-
TOYHWKOB U Ieli3ePOB, PABHOY IATIEHHBIX JIPYT
oT npyra. Bce onn HaxoasaTcs B 3-4 M OT pekH,
CPe/IH TPY/Ibl OOBATBHO-OCHITHBIX TIOPOJL 1 Ta-
JledHUKa Ha BbicoTe 1-1,5 M Hajx ypoBHEM
Bozel. Pacxon ux e mpessoimiaet 1 1/c. K atoit
TPYNIKe OTHOCSATCS TPU Teli3epa.

Cawmpbiii ganpaUl - 2¢ti3ep Kpacnouii. Eo
BOPOHKa OKPY’KeHa M3MEHEHHBIMH TTOJT BO3-
JeiCTBUEM THAPOTEPM MOPOaMHU KPACHOTO
1iBeta. KpacHOBaTbIN OTTEHOK MMeeT U Tetize-
PUT, OKPBIBAIOIINI PasOpOCAHHBIE 0OJOMKH
Topo/Iel. BricoTa BbIXO/1a KaHasia reii3epa Hajl
pexoii He mpesbIiaeT 2 M. /leiicTBue refisepa
Kpacuplit HaumHaeTcs ¢ M3IMBA BOBI U3 BO-

57. Ieuzep boavwoii. Havano
uzeeprcenus.

Bolshoi geyser. The beginning of
eruption

The pause in the eruption is
marked by reducing of the volume of
steam emitted, and, within the crater, by
gradual lowering of the level of water
that disappears in the channel and then
emerges again, after the channel is filled
by new aqueous portions. The water level
in the crater rises again, and a new op-
eration cycle starts. The interval takes a
bit more than an hour. Bolshoy geyser is
characterized by random alteration of
short (80-90 minutes) and long-term
(125-140 minutes) operation cycles, the
latter being due to the prolonged pause,
while stages of outflow and eruption re-
main almost constant.

Beside the above geysers, lots of
other small and large boiling springs can
be met in the area close to the river chan-
nel. The first ones to be mentioned among
them are two pulsating springs placed at
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POHKH, IEPEXO/ATIETO B (POHTAHNPOBAHNE, BO
BpeMs KOTOPOTO TIPOUCXOIUT BCILJIECK KUTISI-
1TIeid BO/IBI TT0 BCEl TOBEPXHOCTU BOPOHKU Ha
BoicoTy 40-50 cMm. [IpogomKITeIbHOCTD INK-
J1a u3MenseTcst ot 17 cex g0 3 MuHyT 40 cek.
Berrre o pexe B 20 M ot Kpacroro pac-
TOJIOKEH APYTOIi Teiisep - Ilewepnoiii. OTBep-
CTHUe KaHaJa reii3epa MOXKHO YBUIETb CPen
OrPOMHBIX (OMH METP B TIOTIEPEYHUKE ) TIIBIO
KOPEeHHBIX TOpo/I. B cTanuio n3Bep:keHns n3-
0/l KaMHEN BBIOPACHIBAIOTCS B Pa3HbIE CTO-
POHBI BO/IsTHBIE CTPyU B Teuenue 35-90 cek.
[TepepsIB 1TMTCS OKOJIO 2 MAHYT, U3JTUB BOJIBI

the foot of geyserite shields of the geysers
Bolshoy and Malyi, the two named
Sekretar Bolshovo (Large’s Secretary) and
Sekretar Malovo (Small’s Secretary). Wa-
ter is boiling in flat funnels filled with
pebbles, spilling the drops around to about
3 m away. Down the current from the
Malyi geyser, several smaller springs and
geysers can be found 3-4 m away from the
river,among the collapse-slough rocks and
shingle, 1-1.5 m above the water level.
Their debits do not exceed a 1/s. The fol-
lowing three geysers are confined to this

58. Ieiizep Boavwoii. Cmpyu eopsaueii 600vt 8 MOMeEHM

useepcenus 6vtom na évicomy 15 m.

group.

The crater of the
Krasnyi (Red) geyser is
framed by the rocks al-

Bolshoi geyser. Jets of hot water at the moment of tered under the effect of
eruption rise on height of 15 m hydrotherms. Geyserite




- oguy munyTy. B 1,5 Mot Ile-
II[EPHOTO B BOPOHKE JIUMET-
pom 20 cM HaXOAWUTCH
MUHUATIOPHBIN 2etizep - Kpye-
qenvkuil. ETo hoHTaHYMK IO
HUMAeTCsl Ha BBICOTY BCETO
Jmnib B 50 ¢M, HO OTJINYAETCS
KPYIHBIMU KaIlJsSMU Pas-
6pbiaruBaeMoii Boabl. IIpo-
MOJKUTENBHOCTDh  ITUKJIA
refiepa HEBeJWKA M COCTaB-
JisieT 9 MUHYT, B TOM YUCJIE:
n3suB - 30 cek, u3Bep:KeHue -
80 cex, mepeprIB - 7 MUHYT.
Ha npasom 6epery Teii-
3€PHON BBIIEISIOTC 3 KUTIS-
mMuX MyJIbCUPYIONIX
UCTOYHHUKA: YcTheBoi, [HOM 1
Manag I[Teuka. Hcmounux Ye-
Mbegoll pacmoNoKeH Ha HIK-
Hel rpaHulle y9acTKa B YCThe
pyubsa [lyTeBonubiii. Beixon kumsiieir BOAbI
MIPUYPOYEH K MIEJIEBOMY OTBEPCTUIO B Tyax
u umeet pacxon 0,5 1/c. Ucmounux Thom Ha-
GJII0IaeTCsT 32 TIOBOPOTOM peku B 40 M HIKe
reiizepa Mauelii (poto 60). Bopa Berxoaut us
e pazmepoM 10x30 cM y ocHOBaHUS KpPy-
TOTO CKJIOHA Ha BbicoTe 0,4 M OT peKu 1 CTeKa-
€T IByMsI py4YeiikaMu TI0 TIOYTH BEPTUKATBHOM
crerke. OGpaMIISIONITE BBIXO BOJIBI U pyUeii-
KU TePMODUIBbHBIE BOZIOPOCJIU Y€PHOTO, TEM-
HO-3€JIEHOTO, JKeITO-3eJIEeHOTO M PO30BATOTO
I[BETOB HAIIOMUHAIOT TITAIKY 1 GOPOLY THOMA.
Hamporus reiizepa Bosbioro, Tounee
ncrounuka Cexperapb bosbiioro, pacmosno-
xeH ucmounux Manas Ileuxa (dpoto 61). Ero
BOPOHKa BMeCTE ¢ HeGOJIBIINM rPr(OHOM KH-
TISIIIEN BOJIBI M TIapa HATIOMUHAET JIBIMSIIIEECst
otBepcTe neur. OHa oT/IeIeHa OT pycJia PeKI
CKOILJIEeHUEM KaMHEl U HAXO/IUTCS Uy Th BbIIIIE
ype3a pexn. Bosia BBIXOAUT ceifyac HeTpephIB-

covering scattered debris is also tinted
reddish. The height of the geyser chan-
nel vent is not more than 2 m. Geyser op-
eration starts from water outflow from the
crater, proceeding to the spouting, in the
course of which, splash of boiling water
occurs all over the surface of the crater to
the height of 40-50 cm. the cycle dura-
tion varies from 17 s to 3 m 40 s.

20 up the river from the Red gey-
ser, another one is located called
Peshchernyi (Cave), whose vent can be
seen among huge (1 m in diameter)
blocks of original rocks. During the erup-
tion stage, water spurts are shot from un-
der the stones for 35-90 s. the pause lasts
about 2 minutes, the outflow — 1 minute.
1.5 m away from Peshchernyi, a tiny
Kruglenkii (Round) geyser occupies a
crater 20 cm in diameter. Its fountain

59. Bo epems uzsepicenus zeiizepa Bonvwoii no noxcéune, nosepxnocmo xomopoiu
noKpvima zelizepumosvim NaAWoOM, CmeKaom nomoxu zopayeti 600v.. Ha
nepednem naane zetizepumosasn nocmpoixa zetizepa Manvotii.

During the eruption of the Bolshoi geyser, hot water flows run over the trough
whose surface is covered by geyserite shield. In the foreground — geyserite con-

struction of the Malyi geyser.

© B.M. Cyzpoboe V.M. Sugrobov

123



124

HO, HO TOJTYKAMHU C HEGOJBIIMM PACXOA0M
oko0J10 1 .1/c. B cBoe BpeMst UCTOUHWK OBLJT BbI-
nesien T.W. YetunoBoii kak reiizep. Hag num
110 CKJIOHY TTOZIHMMAETCS MJIOCKNN KOHYC 13
reif3epuTa, BepITNHA KOTOPOTO BEHYAeT MUK-
POCKOMUYECKUY KUTIAUH NCTOYHUK.

Boimite o pexe 3a Masioii meukoit MoxK-
HO BUJIETb MeJIbUalilifie NICTOUHUKYU B OTBEC-
HOIi 9aCTH CKJIOHA, PACTIOJIOKEHHBIE HA PA3HBIX
ypoBHAX. OT HUX 110 CTEHKE TSHETCS MO MyTH
CTOKa TOpsTYeH BOJBI IIJTeHi(h KPEMHUCTHIX HA-
TeKOB U TeiizepuTa. I13-3a HepoBHOCTEH CTEH-
Ka, TOKPBITAasi UMU 1 yKpaleHHas pa3HOIIBET-
HBIMUM T€PMO(MUIBHBIMYU BOJOPOCJISIMHU, TIPU-
o6peTaeT O[HOBPEMEHHO TIPUYYIJIUBbI ¥ K-
BonucHBIN Bul. Co BpeMeHeM 3TO CKOTLJIeHUe
KapJIMKOBBIX Tefi3ePOB U ICTOUHUKOB TTOJTyYH-
JIo Ha3BaHue cmenka llutina, B 4eCTh N3BECT-
noro Byakanosora b.W. Iuiima. Ouna mpors-
TUBAETCsT HA PACCTOSTHUE 25 M BJIOJIb PEKH, BO3-
BBITAsich Haf Heit Ha 8-10 M (poTto 62). Cpe-
1TV KapJIMKOBBIX Te3€POB caMblil HUKHUH, Ha-
3BaHHBIN HaMU “Cmapux”, IMeeT TTOCTPOIKY

60. Kunawuii nyascupyrowui
ucmounux Ihom.

Bubbling pulsating spring Gnom

rises only to 50 cm, but is notable for the
large drops of splashing water. Its cycle
is not very durable, making about 9 min-
utes, including the outflow (30 s), erup-
tion (80 s) and the pause (7 minutes).

3 pulsating boiling springs are dis-
tinguished on the right bank of the
Geysernaya river, ones named Ustievoi
(Small Mouth), whose hot water dis-
charge of 0.51/sis confine to a slot in the
tuffs; Gnom (Gnome) and Malaya
Pechka (Little Oven). Gnome is set 40
m down the river from the Malyi geyser
(Photo 60). Water comes out of a slot
sized 10r30 cm at the bottom of a steep
slope, 0.4 m above the river, and runs over
the almost vertical wall forming two
small streamlets. Black, dark-green, yel-
low-green and pinkish thermophilic al-
gae framing the vent and the streamlets
resemble the cap and the beard of a
gnome.

Opposite the spring of Sekretar
Bolshovo, the spring of Malaya Pechka
is located (Photo 61), whose crater, to-
gether with a small gryphon of boiling
water and steam resembles a smoking ap-
erture of a stove. It is separated from the
channel by a mass of stones,
and is set a bit above the river
brink. Nowadays, water dis-
charges uninterruptedly, but
by jerks with a small flow rate
of about 1 1/s. However, this
spring was in its time reported
by T.I. Ustinova as a geyser. A
flat cone of geyserite rises
above it, whose top crowns a
microscopic boiling spring.

Further up the river,
tiny springs are distributed at
different levels of the vertical
part of the slope. Plume of sili-
ceous leakages and geyserite
stretch along the pathways of
hot water flows; due to its un-
evenness, the wall covered by
them looks queer and pictur-
esque. In the course of time,




B BH/IE KOHYCA, CJIETKA OTOABUHYTOTO OT CKJIO-
Ha. B akTHBHYIO cTaiM10 ero ropsaunii hoHTaH-
4Kk geiicTByer B Teuenue 40 cek, npu oomieit
TIPOIOJKUTEIBLHOCTH 1IUKJIA OKOJIO 7 MUHYT.
ITo cocencTBy ¢ HUM pacIoyioxKeH eetizep bo-
pooa, 0T OTBEPCTHUSI KOTOPOTO IO CTEHKE CITyC-
KaeTcs IIBETHOM Tel3epUTOBbIN 1LIetid, pac-
MM PSTIONINICS BHU3Y. XapakTep paboThl TAKOW
JKe, KaK Y MpeJbIAYIIero refizepa, HO OTMeYa-
ercst boJiee TPOAOJIKUTENBHBIN UK 28 M-
HyT. Hike 110 cTeHKe OT 3TUX JBYX Teii3epoB
HaMU BBIJIETIEH NYIbCUPYIOUSUL UCMOYHUK JKY -
Jwen. XOTst HCTOYHKK HeOOJIBIINOI, BOjia BbIO-
PachIBAETCSI MEJIKUMU CTPYIKaMU ¢ He3HAUU-
TEJLHBIM PACXO/IOM, HO WHTepeceH PopMoit
CBOEIT OCTPOIKH, HATOMIHATOIIEN 06e3rIaB-
JIEHHYIO YeJioBeveckyio purypy. Boma BbIxo-
JIUT U3 OTBEPCTUS HA BEPIIUHE HTOTO OPUTU-
HAJILHOTO COOPYKEHUS.

62. Illlneiigp kpemuucmoix Hamexos u
e2eiizepuma na ywacmke pacnonodice-
HUSA MUHUAMIOPHBLIX KUNAUUX UCTOYU -
HUKO0B U zeilizepos - “cmenxa”
b.U. Iluiina.

Trail of siliceous sinter and geyserite in
the sector of location of tiny boiling
springs and geysers — “Wall of Di-
minutive Geysers” of B.I. Piip.

61. Bouiopoc xunaweii 600vt u napa
U3 NeuH0z20 OMEEPCMUL UCMOY -
Huxa Manas Illeuka.

Ejection of boiling water and
steam from the slot of the spring
Malaya Petchka

this assemblage of tiny geysers and
springs got the name of Piip’s Wall,
after a famous volcanologist, B.I.
Piip. The wall extends 25 m along the
river, towering 8-10 m above it
(Photo 62). Among the tiny geysers,
the lowest one, named “Starik” (EI-
der), has a cone-like edifice, put a bit
aside of the slope. In its active stage,
it spills a fountain of hot drops for
about 40 seconds, complete cycle
taking about 7 minutes. Its
neighbour is the Boroda (Bearded) gey-
ser, from whose vent a colored geyserite
trail crawls down the wall. The operation
nature is the same as that of the previous
geyser, but the complete cycle is more du-
rable and takes 28 minutes. Further
down the wall, we distinguish the pul-
sating spring of Zhulien. Though this
spring is not very large, and water is
ejected by tiny trickles, it is attractive by
the form of its construction, reminiscent
of a headless human figure. The water
discharges from an opening at the top of
this distinctive structure.
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B 80 M BbIIIe MO TeYEeHUIO PEKU OT
crenku [Tuiina Ha mpaBom Gepery HabI0/1a-
€TCs elre O/IVH MYJIbCUPYIONUI NCTOUHUK C
XapaKTepPHOU MOCTPONKO B BU/lEe YCEIEHHO-
ro KOHycCa, pa3/eJIeHHOTO MOMoJIaM Kejl00-
KOM CTeKalollell BOJbl U Ha3BAHHOTO HAMU
“llepcux “. 3nech TPOXOAUT YCJIOBHAS BEPX-
Hsd TpaHuna V yJacTka.

80 m up the current from the Piip’s
Wall, another pulsating spring is located
on the right side, with a peculiar edifice
in the form of a truncated cone, divided
in two by a fillet of flowing water. We call
it “Persik” (Peach). Here passes the con-
ventional upper border of Site V.

VIYUYACTOK, HI[EJIEBO

SITE VI, SHCHELEVOY (CHAP)

ITOT yyacToK M nocaeayomui - VII,
MPECTABISIOT OO0 TMeHTPATbHYIO, TJIaB-
Hyto yacTh lonunwr Teiizepos, rae cocpemo-
TOYEHO HaubOJbIIee YUCIO KPYIMHBIX U
3(hdEKTHBIX Teli3ePOB U BCTPEYAOTCS BCe
BH/IbI TOBEPXHOCTHOM TU/IPOTEPMATHHON aK-
TUBHOCTU. VIMEHHO ¢ HUMU 3HAKOMSTCS BCE
nocetutenu Jomuns letizepoB. OT BepToOJIET-
HOW TIJIOIAZKKA U IOMUKA JIeCHUKA K Teii3e-
paM W JApPYTUM TEePMOTPOSBIECHUIM
MTPOJIOKEHBI TTENTEXOHBIE IOPOKKU U3 IOTIA-
TOrO HAacTUIa. B Hanbosiee MHTEPECHDBIX MeC-
TaX YCTPOEHBI CMOTPOBBIE TIJIOTIAIKY.

Ecm npuBBIYHO TPUBSI3BIBATHCS K PEKE
Teiizepnoit, To VI yyacTok HaumHaeTcs Mpu-
GJIM3UTENIHHO OT MeCTa HAXOKIEHUsT Ha Mpa-
BOM Oepery peku reiiszepa Ilomepeunsii, a
BBIIIIE TI0 e TEIEHUIO OXBATBIBAET B OCHOBHOM
TEPMOIIPOSIBJIEHHS JleBoGepexbst pyubs 11le-
sieBoil. CKPOMHBIN TI0 KOJIMYECTBY KPYITHBIX
reii3epoB y4acTOK OTJIMYAETCS PA3ZHOOGPasu-
€M BUIOB MTOBEPXHOCTHON THAPOTEPMATBHON
akTUBHOCTHU. TOJIBKO 3/16CH MOKHO HAOMTIOATh
Ha CPaBHUTEIHHO HEOOJIBIIOH TIIOIIAAN U TH-
nuyHbli refizep (Illens), U cTeHKY KapaukKo-
BBIX reiidepoB y pyd. Ilomepeunoro, n
CBOEOOPasHbIE 110 CTPOEHHIO YCTHEBON YaCTH
KaHaJoB retizepbl BanHa u KoTibl, 1 rpsg3eBbie
Y BOJTHBIE TOPSTYVE U KUTIATIINE KOTJIIBI, U CKPBI-
ThIE B yIJIyOJNeHUSIX MUKpOpeibeda IyIber-
pyfonire MCTOYHUKH, U TTaPOBBIE CTPYH.

This site, together with the next
(VII) one, presents the central, main part
of the Valley of Geysers, where most large
and effective geysers are concentrated, as
well as all types of surface hydrothermal
activity. This is the place first shown to
all the visitors of the Valley of Geysers.
Planked paths lead from the helipad and
ranger’s house to the geysers and other
thermal manifestations. Observation plat-
forms are arranged at the most exciting
places.

If to typically attach to the
Geysernaya River, Site VI starts around
the place where, on the right bank, geyser
Poperechnyi (Transverse) is located.
Though hosting quite a few large geysers,
this site is notable for the diversity of
types of surface hydrothermal activity.
Only here, over the relatively small area,
one can observe co-existing a typical gey-
ser (Shchel, Crack), a wall of diminutive
geysers beside the Poperechnyi creek,
geysers Vanna (Bath) and Kotly (Pots),
so peculiar in the structure of the mouth
parts of their channels, as well as mud and
water hot and boiling pots, and pulsating
springs and steam jets hidden in small de-
pressions of microrelief. For instance, this
site hosts geysers whose discharge vents
have the form of bays in the walls, called




Hanpumep, Ha 9TOM yYacTKe HAXOASTCS Teii-
3epbl, BBIXO/HBIE OTBEPCTUS KOTOPHIX 0OPM-
JIeHBI B BUJIE HUII B CTEHKaX, Ha3BaHHBIX T.11.
Yerunosoit neukamu. OnuH U3 HUX — 2etizep
Ipomux, pacrioioxen Ha JeBoM Gepery pyd.
[IleneBoro B 3 M OT KPYTOTO CITyCKA €TO K peKe
T[eitzeproii. [loBepxHOCTHAS TEpPMOAHOMATUS
¢ TeMneparypoii rpynTa 6osee 70°C Ha riryou-
He 1 M TIpocJIe;KUBAeTCsI He TOTBKO B IPUPYC-
JIOBOM 4YacTW peKu, HO 3aHUMaeT U
BBITIOJIO;KEHHBIT TEPPACOBUTHBIN CKJIOH JIEBO-
Gepesxbst [eiizeproii 1 pyubst [1lesreBoro, v Tak-
JKe Kak Ha V ydyacTKe TOUTH JOCTUTAET
BEPTOJIETHOU TJIOMIAJIKU U JOMUKA JIECHUKA
(doro 63).

Ortciofa HaunHAIOTCS 9KCKypeun 1o J{o-
suHe [eii3epoB U B JTaHHOM CJIyJae ONMCaHUe
TEPMOTIPOSIBJIEHUI yUaCcTKa JIydllle BECTU C
3TOI TOUKHU. Jlo1mAaThIii HACTWJI, TIePeXOIaITNI
Ha KPYTHIX CKJIOHAX B JIECTHUILY, BEJIET CHAYA-
Jla K CITyCKY C eCTeCTBEHHOTO X0JIMA, T/le pac-
TIOJIOKEH JIOMUK, U HETIOAANEKY Pa3iesisaeTcs
Ha Be TOPOXKH. IIpaBast BBIXOAWT Ha MOJIO-
TYIO YacCThb JIEBOTO CKJIOHA JTOJTMHBI, a JieBas
unet BHU3 K [eli3epHoli 1 CMOTPOBOM TLTOMIA-
ke refizepa bombimoii. Ilepen cmyckom Kk cMOT-
POBO#I TIONTAIKE OHA MTOBOPAYNBAET W WIET
BBEPX 110 TEYEHHIO PEKH 110 KPAIO BHITIOJIOKEH-
HOTO ee CcKJIoHa 1 yepe3 150 M ciyckaercs Jjie-
CTHUYIHBIMU MapiiaMu K [efizepHoii. 31ech Ha
cepeante CKJIOHA 060pysOBaHa CMOTPOBas
TLJIONIA/IKA, OTKY/Ia MOSKHO BUJIETH CITPABa reli-
sep Illesb 1 Ha IPOTUBOIOIOKHOM Oepery -
IPYIIITY TEPMOTIPOSIBJICHUI ¢ HEOOJIBIITNM Tefi-
3epoM [IaTmmunyTKA.

Teiisep Illenv pacmoyioxkeH B JI0KOUHE
BBIIIIE YCTYIIA JIEBOrO Oepera peKu Ha BbICOTE
6 m. HazBanwme u nepoe onmcanue gano T.11.
YcerunoBoul. Tpu oTBepcTUs KaHasa relizepa
BU/IHBI B TPELIMHE [1e1e00Pa3sHoro BIAa, pac-
cekarolleil HeOOJIbIoe B3AyTHE B JIOKOUHE
(doto 64,). Kpacusslit KPyITHO U MEJIKO 3€p-
HUCTBIN Teli3epUT ITOKPBIBAET €T0 TIOBEPXHOCTD
" Kpag menn. M3Bep:kenne reizepa nmponcxo-
IMT B BUJIe OMHOBPEMEHHOTO BBIOpOCA Mapo-
BOJISIHOW CMe€CU U3 TPeX OTBEPCTUU IO
HaIlPaBJIEHNIO K CKJIOHY 1oz yriaoMm 50°. Ku-
rIast Boa (GOHTAHUPYET Ha BBICOTY 10 2 M.
V3Bep:xenne MpoaoKaeTcsl OAHY MUHYTY.

by T.I. Ustinova “stoves”. One of such gey-
sers (Grotik) is placed on the left bank of
the Shchelevoi Brook, 3 m from its steep
descent to the Geysernaya River. Surface
thermal anomaly with ground tempera-
ture more than 70°C at the depth of 1 m
can be traced not only in the near-chan-
nel part of the river, but it also occupies a
flattened terrace-like slope of the left side
of the Geysernaya River and Shchelevoi
Brook. In site V it almost reaches the he-
lipad and Ranger’s house (Photo 63).

From here start the excursion trips
around the Valley of Geysers, and in this
case, it is better to begin the description
of thermal manifestations from this very
place. The timber deck, turning into the
stairs at the steep slopes, first leads to the
incline of a natural hill, where the house
is set, and there splits in two paths. The
right path comes out to the flattened part
of the left slope of the valley, while the left
one goes down to the Geysernaya river
and to the observation platform of the
Bolshoi geyser. Before the descent to the
observation platform, it makes a turn and
stretches up the river course along the
edge of its flattened slope, and, 150 m
away, it goes in a staircase manner down
to the Geysernaya river. Here, in the
middle of the slope, an observation plat-
form is fitted out, from which one can see
the Shchel geyser (to the right), and op-
posite it — a group of thermal manifesta-
tions with a small geyser called
Pyatiminutka (5 Minutes).

Geyser Shchel is located in a de-
pression above the shelf of the left bank,
at the height of 6 m. its name and first de-
scription were given by T.I. Ustinova.
Three vents of the geyser channel are vis-
ible within a crack, cutting a small upswell
in the depression (Photo 64). Beautiful
fine- and coarse-grained geyserite covers
its surface and edges of the crack. Geyser
eruption occurs in the form of simulta-
neous shots of water-steam mixture out
of the three vents in the direction of the
slope, at an incline of 50°. Boiling water
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[TepuoaryHOCTh MaJIo U3MeHsieTes U B cpel-  fountains to the height up to 2 m. Erup-

HeM cocTaBJisieT 35-37 MUH. tion proceeds one minute; the periodicity
Hamnpotrus [enu nourn Ha 6poBke Kpy-  making 35-37 minutes.
TOTO CKJIOHA MPaBOro Gepera B OKPYIJION BO- Opposite the Shchel geyser, almost

poOHKe HaXOAuTcs BbIXxoaHoe oTBepcTue attheedge of asteep right slope, a rounded
eetisepa Ilamumunymxa, usBepraiomnierocst He-  crater hides the vent of the geyser
GOJIBIITMU ITAPOBOAHBIMU CTPYSIMU BbicoTON  Pyatiminutka, ejecting small steam-water
B HECKOJIBKO caHTHMeTpoB. [IpomosskuTenb-  spouts a few centimeters high. The spout-
HocTh (porTanupoBanus - 50 cekyHz, Bcero ing takes 50 seconds, the whole cycle tak-
ukoa - 4 mus. 30 cekynn. Hemonaneky, Beiiie  ing 4,5 minutes. A bit up the slope, a

63. Pasnoo6pasnvie mepmMonposasienus meppacoéuonozo Ckiona nesobepencos
Teiizepnoii na yenmpanvnom yuacmxe.

Various thermal manifestations of the terrace-like slope of the Geysernaya left
bank on the central site.
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64. Kanan eeiizepa Illenv 6 cmaouio
napenus.

Vent of the Shchel geyser channel in the
stage of steaming.

10 CKJIOHY, PaCIIOJIOXKeH MyJIbCUPYIONUH Uc-
mounux Kpenocmw, ¢ XapaKTepHOH MOCTPOIA-
KOIi 13 00JIOMKOB MOPO/I, CIIEMEHTHPOBAHHBIX
KPEMHUCTHIMH OTJIOKeHUsIMU (doTo 65).
Huzke 1o TedeHmo peku, npuOIN3UTENHHO B
80 M OT HUX HAOJIOIAETCS ZPYNNA KAPAUKOBYIX
2e1i3epog B IPUPYCJIOBOM YaCTH CKJIOHA, TAaK HA-
3piBaeMoii “crerke” VI yuactka. Cpenu HIIX 3a-
METHO BBIJEJSIOTCS TPU MUHUATIOPHBIX
reiizepa. IlepBblil HaXOAUTCS BOJIM3U PyCIia.
Bona BeIxoanT 13 111es1€BOTO OTBEPCTHS HA BEP-
IITTHE KOHYCA, CJIETKA OTKJIOHEHHOTO OT TIOBEP-
XHOCTU CTEHKU M UMeEIONIero Boicoty 1 M.
NsBeprkenne, 3akmovaronieecs B BBITLIECKAX
KUTIATIEN BOIBI Ha BBICOTY JI0 HECKOJBKITX CaH-
TUMETPOB, MPOJOJIKAETCS 65 CeKyH I, BpeMst
TTOJTHOTO IUKJIA - 18 MuHyT. UyTh BBIIIE HETO
HaXO/AUTCSI BTOPOU Teif3ep, MOCTPoKa KOTO-
POTO TIPEICTABIISIET COOOM TPUCTOHEHHBIH KO-
HYyC TOJIYMETPOBO# BBICOTHI. V3Bepikenme
IIPOKCXOJIUT B T€YEHUE 55 CEKYH]I ¢ 0Opa3oBa-
nueM ouranynka B 30 cM BeIcOTHI. [lepmo-
IUYIHOCTDH Telizepa cocTaBugeT 19 MunyT.
311ech Jke B cTeHKe Ha paccTossann 30 M OT 3THX
JIBYX Teii3epOB PacIoJIoKeH ellfe OfINH KapJii-
KoBbIH Tefizep (Ilomepeunslit) ¢ MPOROIKHU-
TETLHOCTHIO TIUKJIA 2 MUH. 45 CEK M BpeEMEHEM
usBepskenus 40 cexyH/1.

YT0OBI TOCETUTD APYTHE MECTA AKTUB-
HOW rUIpOTepMaIbHON fiesiTesibHOCTH VI yua-
CTKa, HAJIO TIOJHATHCS BBEPX IO JIECTHUILE
MuMo reiizepa Ilesb u noiiTu HaNEBO 110 10-
IATOMY HacTUIy. ByKBasibHO Yepe3 HeCKOJIb-
KO METPOB HAUMHAETCS I[aPCTBO 3aMeYaTEb-
HBIX CBOCOOPA3HBIX TEPMOIPOSIBJICHUH, IPsI-
3€BBIX M BOAHBIX TOPSYNX ¥ KUTIATIUX KOTJIOB.
Onun u3 HUX - bonwwoii epsasesolii komen, pac-
TTOJIOKEHHBIH CTIPaBa OT IOPOKKH Ha POBHOM
TIJIOTIA/IKE Cpefiu BbIcoKoTpaBbi. HeBnaneke,
BILIOTHYO TIPUOJIU3UBIIICH K aKTUBHBIM Tep-
MOIIPOSABJIEHNAM, KPacyeTcsl OT/eJbHO CTO-
auas Oepesa dpmana - bepesa [orunvt Ieii-
3epos. Cpenu TPABSIHUCTOTO MOKPOBa Gpoca-

pulsating spring named Krepost (Fortress)
is set, with peculiar construction composed
of debris cemented by siliceous deposits
(Photo 65). Down the river course, about
80 m away from the above springs, a group
of diminutive geysers is observed in the
near-channel part of the slope also called
the ‘Wall” of Site VI. Three tiny geysers
are notably singled out among them. The
first one is located near the river. Water
comes out of a crack at the top of the cone
slightly declined from the surface of the
wall and being 1 m high. The eruption, con-
sisting in some splits of boiling water a few
centimeters high, lasts 65 seconds, the com-
plete cycle taking 18 minutes. A but above
it, the second geyser’s construction pre-
sents a leaning cone 0.5 m high, whose
fountain rises up to 30 cm for about 55 sec-
onds, periodicity making up 19 minutes. 30
m away from the latter two geysers, an-
other one is located (Poperechnyi), whose
eruption lasts 40 seconds while complete
cycle takes 2 m 45 s.

© B.M. Cyzpo6oe V.M. Sugrobov
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65. MunuamiopHvlil KURAWUNL NYTbCUPYIO-
wuti ucmounux Kpenocmeo.

Tiny boiling pulsating spring Krepost.

I0TCsI B IJ1a3a J{Ba OOJIBIIMX TEMHBIX ITyTaio-
IIUX CBOEN TAMHCTBEHHOCTHIO OTBEPCTHSI IJTy-
GOKHUX sIM, Ha JIHE KOTOPBIX HAXOIUTCS I1YJTh-
cUpylomuii ucrounuk Bpama Ada. Otpens-
IOTIUICST OT KUTISITIE BOZIBI TTap 00pasyeT Jier-
koe OeJtoe 06J1a4K0, OoJIee 3aMeTHOE HaJl SIMOI
GOJIBIIIETO pa3Mepa.

boabimoit rpsg3eBbIil KOTeJ caMblid
KPYNHBIH rpa3eBbIii koTes B [losmHe Teiize-
poB. Pasmepsi ero osasa 6osiee 17 M 1o TuH-
HOIT 1 12 M 110 KOPOTKOIi OCH 1IpH TiIyOnHe 2
M. [Tauie u 60pTa CJI0KEHbI KPaCHON TJIU-
HOI, OTYEro €ro 4acTo Ha3bIBAIOT KPACHBIM
KOTJIOM. B 3aBHCHMOCTH OT KOJIMUECTBA T10-
CTYHAIOIIUX B HET'O TIOBEPXHOCTHBIX BOJI U3-
MeHsteTCst cocTostHue KoTiia. OH MOKeT OBITh
JI0 JTHA CYXUM C HEGOJBIIUM CKOTLIEHHEM
JKUIKOU IPSA3H, TIEPUOINYECKH TOGpachiBa-
eMOIl TpoOYIHbKUBAIONINM apoM. B cyxue
MEPUO/IBI FO/Ia TJIMHUCTbHIE €0 GOPTa TTOKPBI-
TBI TJIyOOKUMU TPEIUHAMK YChIXaHUSsI, Pa3-
JEJISTIONIMME TOBEPXHOCTD Ha 6J10Ku. Bo Bpe-
Ms$ CHETOTasTHUSI U UHTEHCUBHBIX JOXKIeH
YPOBEeHb BOJIbI B KOTJIE TOJIHUMAETCST /10 Kpa-
€B, U OH CTAHOBUTCS MAaJIEHbKUM TEPMaJib-
HBIM 03€PKOM, Ha CIIOKOIHOI TTOBEPXHOCTH
KOTOPOTO 3TMU30/IUYECKN TOSIBISAIOTCS Y-
3BIPBKH TTapa ¥ rasa.

To visit the
other places of hy-
drothermal activity
of Site VI, one should
climb up the stairs
passing by the Shchel
geyser, and turn left
by the timber deck.
And, just a few
meters further on,
there opens a real
Kingdom of out-
standing peculiar
thermal manifesta-
tions, mud and water
hot and boiling pots. One of them called
the Bolshoi gryazevyi kotel (Large mud
pot) is located to the right of the path-
way, among the high-grass. Not far from
it, right beside the active thermal mani-
festations, stands in beauty a single
Ehrmann’s birch — the Birch of the Val-
ley of Geysers. Amidst the herbage, strik-
ing are two large dark hollows of deep
holes, at the bottom of which there exists
a pulsating spring Vrata Ada (Gates of
Hell). Separating from water, steam forms
alight white cloud, more prominent above
the larger hole.

“The Large mud pot” is the largest
mud pot in the Valley of Geysers. Its oval
is sized 17 m along the longer axe, and
12 m along the shorter one, being 2 m in
depth. The bottom and the sides are com-
posed of red clay, due to which, it is of-
ten called “The Red Pot”. The state of
the pot changes depending on the volume
of surface waters entering the pot. It can
be dry to the very bottom with just some
accumulation of liquid mud, periodically
tossed by bubbling steam. During dry
seasons, its clayey sides are freaked by
deep cracks dividing the surface into
blocks. In the period of snowmelt and
rainfall, water level within the pot rises
up to its edges, and it turns into a small
thermal lakelet, with occasional bubbles
of steam and gas appearing on its quiet
surface.




31ech e HaxXO/IsT-
Ccs KOTJBI W BOPOHKHU
MEHBIETO AUaMeTpa ¢
Pa3TUIHBIM XapaKTEPOM
TIPOSBJIEHUST TUIPOTEP-
MaJIBHOW aKTUBHOCTU OT
OYpPHOTO KUTIEHUS JKH]I-
KO TIMHUCTON MacChl 1O
CTIOKOWHOTO CTOSHUS
BozibI (doTo 66). ITO CBA-
3aHO C TEM, UTO JIJIT KasK-
JIOTO TePMOTIPOSIBJIEHUS
CBOHCTBEHHO WHIUBUILY-
aJbHOE COOTHOIIEHUeE
MEKTy TIOCTYTIJICHUEM 13
rIyOUHBI T1apa, TOpsTYeil BOAbI ¥ BEJTUIUHON
CTOKa TIOBEPXHOCTHOI BOABI. B ToM ciyuyae,
€CJIV TTOCTYIIEHE BOJBI TIPE00Iajiact, Tpsi-
3eBble KOTJIBI TTPEBPAIIAIOTCA B BO/HbIE (HA-
npumep, xomen [oay6oit) Min TETIbie 03ePKU
(doto 67). Boma B HIX UMeET Pa3InIHYIO TEM-
nepaTypy U XuMuieckuii coctas. B 3aBucumo-
CTH OT I[BETA IJIFH, CJIAraloNHX IHO U 60pTa,
KOTJIBI KIMEIOT KPACHBIM, 3€JI€HblIii, roy0oii n
npyrue 1Bera u orreHkr. Camoe 60JIbIIIoe Ter-
JIoe 03epKO TaKOTO TUTIA, TIOJyYHBIIIee Ha3Ba-
HUe Ymunoe, pactiosio;KeHO CIIPaBa OT TOPOK-
KU, KOTOPAd 110 IPYTOMY Kparo TepMaTbHOM TTO-
JISTHBI BEZIET K IOMUKY JiecHuKa. C oro-3amaji-
HOM CTOPOHBI 110 Oepery o3epka HabJII0IAI0T-
¢S ¥ TOpsSure, COBCEM MIHHMATIOPHBIE, TPsi3e-
BBI€ KOTJIBIL.

66. Boavwoii epasesuoiii komen
(Kpacnuouir)

Large mud pot (Krasnyi/ Red),

Smaller pots and craters also oc-
cur here, with various character of mani-
festation of thermal activity, from
intensive boiling of liquid clayey mat-
ter to the state of ditch-water (Photo
66). It is associated with the fact that
each thermal manifestation is character-
ized by a peculiar ratio between the
steam and hot water supply from the
depth and the rate of the outflow of sur-
face water. In the case when water sup-

ply predominates, mud pots turn

67. Boavwoii 2opanuii 6oonsiii komea loay6oii.

Large hot water pot Goluboi

into water ones (for example, the
Goluboi (Blue Pot) or warm
lakelets (Photo 67). Water in them
varies in temperature and chemical
composition. Depending upon the
color of clays composing their bot-
tom and sides, pots can be of red,
green, blue and other colors and
hues. The largest of such warm
lakes, named Utinoye (Duck’s), is
located to the right of the pathway
that leads to the Ranger’s house
along the other margin of the ther-
mal field. Miniature hot mud pots
are distributed alone the shore of
the lake from the south-west.
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VYACTOK VII, IIEHTPAJIbHBII

SITE VII, CENTRALNYI
(CENTRAL)

31ech cOCPEI0TOUEHO HANbOIbIIIEE KO-
JINYEeCTBO M3BECTHBIX KPYITHBIX Teii3epoB
(doto 68). O HemocpeaCTBEHHO TTPUMBbIKA-
eT K VI y4acTKy ¥ B OCHOBHOM 3aHUMAET HIK-
HIOIO YaCTh CKJIOHOB JIOJTMHBI pexu lefizepHas,
rlie TaKkyKe OTMEYAeTCsT TIOBEPXHOCTHAS Tep-
MoOaHOMaJIus ¢ TeMieparypoii 6osee 70°C Ha
METPOBO TyOuHe. YCJIOBHOM TpaHuIleil yua-
ctka (puc. 5, 6) saBisiercst ycrbe pyubs [lle-
JieBoii, MocTUK depe3 lefisepayo u
PaCIIOJIOKEHHBIN 32 HUM BOJIM3H ype3a BOIbI
Ha JIeBOM Gepery KUISIINUN MyJIbCUPYIOIUI
ucmounux Manaxumoswiii Ipom (pomo 69).
Boza nctounmka pa3dphI3THBaIoIIeii cTpyei
6ber Ha BbicOTY 10 1,5 M. VIcTOYHUK mOCTO-
SHHO OKPY’K€H Thl HCTOUYHUKA - HEPOBHBIH,
nyJbcupyionuil. Pacxon pyubs or Manaxu-
ToBoro Ipora coctasssier okoJio 2 j1/c. lanee,
BBEPX IO PEKe y MOAHOKUST OOPBIBHCTOTO

CKJIOHA Y CaMOTO0 ype3a PeKu HaXOIUTCS Ku-
MAIUNA TYJAbCUPYIONUN ucmounux Mnozo-
cmpyunoil. Kunsgmas Boxa BBIXOIUT U3
BEPTUKAJIBLHOTO OTBEPCTHUST B 0OpbIBe Gepera
y camoro ypesa peku. DoHTaH MapoOBOATHON
cMecu ObeT HaKJIOHHO mox yriom 30-45° B

Most known large geysers are con-
centrated in this area (Photo 68). It bor-
ders Site VI and occupies lower part of
the Geysernaya valley slopes, where sur-
face thermal anomaly with temperature
over 70°C is also recorded at the depth of
1 m. Conventional margin of the site (Fig.
5, 6) is the mouth of the Shchelevoi creek,
a small bridge over the Geysernaya river
and a boiling pulsating spring named
Malakhitovyi Grot (Malachite Groto) lo-
cated on the left bank, close to the water
edge. Water of a spring a spraying jet beats
on height up to 1,5 m. The spring itself is
always enveloped in steam puffs (Photo
69); its operation regime is unstable, pul-
sating. The flow rate from the
Malakhitovyi Grot makes up about 2 1/s.
Further up the river, at the foot of an
abrupt slope, a boiling pulsating spring

68. O6wuii 6ud ynacmxa
Ilenmpanvhotii.

General view of the Centralnyi site.

© B.M. Cyzpo6oe V.M. Sugrobov



Mnogostruinyi (Multijet)
discharges its waters out of
a vertical hole just by the
river brink. The fountain of
a steam-water mixture
shots at an angle of 30-45°
in the direction opposite to
the river-course. Streams
of steam and water are
ejected in the pulsating
regime for up to 2 m
(Photo 70).

Further up the cur-
rent, the lower left slope is
covered by geyserite for-
CTOPOHY, TPOTUBOIOJOXKHYIO TEYEHUIO PEKHU. mations, thermophilic algae, pulsating
CTpy¥ BO/IBI 1 TTapa BLIGPACHIBAIOTCS B IyJib-  SPrings and diminutive geysers. One can
CUPYIOLIEM pEeKUME, TOJIYKaMU, Ha PacCTOsA- get better acquainted with local thermal
nue 10 2 M (doto 70). manifestations while walking along the fa-

Brile mo TeyeHunto BeCh HUKHUU Jie- miliar path to the observation plateau at
BBIU CKJIOH TIOKPBIT FeﬁSepI/ITOBbIMI/I 06pa30— a low terrace in the scroll. From here the
BaHUSIMU, TEPMOPUIBHBIMA BOJOPOCISIMH, picture opens uniquely beautiful, even for
MyJIbCUPYIOMUMHU NCTOYHUKAMU, KapJIUKO-
BbIMU refizepaMu. C pactosiokeHHBIMU 3/1eCh
TEPMOIIPOSBJIEHUSIMU JIyYIlle TTO3HAKOMUTD-
cs1, TIPOIA/IS TT0 MOCTHUKY Ha TIpaBbiii Geper Teii-
3€pHON U MOHABIINCH IO U3BECTHON yiKe
JIOPOXXKKe Ha CMOTPOBYIO TIOIMIAIKY HA HU3-
KOl Teppace B uaiayunte pexu. OTciona oT-
KPBIBAETCS PEIKOCTHAS 110 KPAacoTe AasKe /17T
Honunb [eii3epoB KapTuHa JeMCTBUS Pa3HO-
00pasHBIX 110 XapaKTepy W MOIIHOCTH ITyJIb-
CUPYIONIUX MCTOUHUKOB M TelizepoB. B
noceHee BpeMs 3TOT YINBUTEIbHBIN U TT0-
MyJISIPHBIHN yYaCTOK CKJIOHA MTOJTYYUI HauMe-
HoBaHue - “Bumpanc” (doto 72). CrpaBa
BU/IHBI OeCTTPEPBIBHO (DOHTAHUPYIOIIUE TOJIb-

69. HeoOvtunas gpopma u kpacku nocmpoixu nyivcupyiouwezo ucmounuxa Manaxu-
moeutit Ipom nocmoanno npugnexaem enumanue nocemumeanei Jonunot Ieiize-

pos.
Unusual shape and colors of the construction of pulsating spring Malakhitovyi
Grot constantly attract attention of visitors of the Valley of Geysers

70. Boausu Manaxumoeozo Ipoma oeiicmeyem, pazépoizeueas 60 6ce Cmopomwl
napoeooanyro cmeco, nyavcupyrouwui ucmounux Mruozocmpyiinoiii.

Splitting steam-water mixture all around, pulsating spring Mnogostruinyi
operates not far from Malakhitovyi Grot
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KO YTO yIIOMSHYThIE UCTOYHUKN Majaxuro-
BbIit IpoT 1 MHOrocTpyiinbiii. Bore ux Jse-
BBII Geper HaunHAETCsI HEBBICOKUM 0OPBIBOM
HU3KOU Teppachl mmpuHoit 10 30 M, 3a60J10-
YeHHOU 1 3apOCIIel SIPKO-3eJIeH0H TpaBoii. 3a
Teppacoil BO3/IBIMAETCST KPYTON OOPBIB-CTEH-
Ka, Ha TIOBEPXHOCTU KOTOPOTO BBIJEISIOTCS
CTOJIGUATDIE TeH3ePUTOBBIE HATEKHU, MY TIIHE OT
MHOTOYXCJIEHHBIX OTBEPCTHH, OTKY/1a BBITEKA-
eT win BeiGpachiBaeTcs Kutsiniast Boga. Cre-
Kasl 110 JIOKOMHKaM B CTE€HKe, OHa oOpasyer
HeOOIbIITIE TOPSTYNE PYYeHKH, KasKyIHecst
PA3HOIBETHBIMU 13-32 TIECTPO OKPAIIEHHBIX
WX OKaUMJISIONINX TepMOGMUIBHBIX BOJOPOC-
sieti. Ha cdone aToro niecTpoIiBeTus mocTosH-
HO, TO B OJIHOM, TO B JIPYTOM MeCTe KJIyOUTCS
GeJtblii TTap, M3MeHsIsl Kak B KaseiiiocKore 00-
nryto KapTuny. Bee B iBmkenun. BHesanHo 110-
SIBJISTTIOTCST TIOYTH BEPTUKAJIbHBIE (POHTAHBI
ropsdeii BOJIbI 1 ITapa - 3TO HayaJiv U3Beprarh-
cs eetisepvr Douman n Hoeouii @onman. Oun
PacCIoIOKeHbI Ha BLIPOBHEHHOM TIJIOMIA/IKe
pasmepoM 10x20 M, KoTOpast Ha BbICOTE 25 M
OT ype3a PeKH CTYIIeHbKOH Bpe3aeTcs B CysKa-
OIS KBePXY OOPBIBUCTHIN CKIOH. ITO
prMevaTeIbHoe MecTo HadbiBaetcst [owao-

6 o

the Valley of Geysers, scenery of the ac-
tivity of pulsating springs and geysers so
different in character and power. Re-
cently this surprising and popular site of
aslope has received the name - “Vitrazh”
(Stained-glass window)(photo 72). To
the right, one can see just mentioned and
constantly spouting springs
Malakhitovyi Grot and Mnogostruinyi.
Above their left coast begins low break-
age of the low terrace up to 30 m wide,
swamped and covered by bright-green
grass. Behind the terrace, there rises a
steep precipice-wall, over whose surface
columnar geyserite burls are distin-
guished tracing from numerous holes.
Boiling water runs from those holes over
the wall forming small hot streamlets
that seem multicolored due to the sur-
rounding motley thermophilic algae. On
a background of it it is constant, in one
in the other place curls white steam,
changing as in a kaleidoscope the general
picture. All in movement. Suddenly there
appear almost vertical fountains of hot
water and steam — in that manner gey-
sers Fontan (Foun-
tain) and Novyi

Fontan (New
Fountain) start
their  eruption.

They are located at
a leveled area sized
10x20 m called the
Ploshchadka
Fontanov (Foun-
tain Area).
Almost all
geysers and springs
of a slope have not
remained unno-
ticed T.I.Ustinova
and for the first
time are allocated
by her: Grot,

71. Ienmpanvuwtii ywacmox. Ieiizep Ipom u Maowaoxu @onmanos.

Tthe Centralnyi site — geyser Grot and Ploshchadka Fontanoov (Fountain Area).




xou Donmanos.

IToutu Bce Telizepbl U UCTOYHUKHU
CKJIOHA He ocTajauch He3amedeHHbIiMU T.M.
YcTrHOBO U BriepBbIe BBIZIEJIEHHI €10 - [pom,
Donman, Hoewiit @onman, Henocmosnnwiil,
Zesotinoti, Manaxumoswiii [pom. Co cTOpOHBI
CMOTPOBOI MJIONIAIKU TIEPBBIMU CIIPaBa MBI
YBUJIUM ITyJIbCUPYIONHE UCTOUHUKN MaJia-
xuToBbIN I'poT 1 MHuorocTpyiinbsiii. Han
HUMU BbIIe npasee ILiowadxu @onmainos B
CTeHKe OOPBIBUCTOrO CKJIOHA HAOMI0AaeTcs
rpyimna HebOJIbIINX Teii3e-
POB U MCTOYHUKOB, CPelH
KOTOPBIX  BBIETSIETCS
OJIVH, Ha3BaHHBIN HaMU ba-
cmuon (boto 73). Ero reii-
3epuTOoBasg  TOCTPOWKa
npejacTaBisier coO0i BbIC-
Ty KOPEHHBIX TOPOJ B
BHUJIE CTEHKU BLICOTON 3 M C
3yOUYaThIM BEPXHUM KPaeM.
Kumnsamaa Boga Tomukamu
BbHIOpachIBaeTCs U3 IENH
Ha BepPIINHE PUCIOHEHHO-
IO K CTEHKE KOHYyCa U B Teli-
3epHOM pexXuMe - U3

Fontan, Novyi
Fontan,
Nepostoyannyi,
Dvoinoi,
Malakhitovyi
Grot. From the
observation pla-
teau we can see to
the right first pul-
sating springs
Malakhitovyi
Grot and
Mnogostruinyi.
Above them, fur-
ther to the right of
the  Fountain
Area, in the wall of
an abrupt slope, a group of small geysers
and springs can be observed, among
which we distinguish one named Bastion
(Photo 73). Its geyserite construction
presents a ledge of bedrocks in the form
of a wall 3 m high, with cogged upper
edge. Boiling water is by impulses ejected
from the fissure at the top of the leaning
cone and in the geyser regime from the
vent at its bottom.

72. Ilnowaoxa @onmanoe, 6 devicmeuu - zeusep Donuman.

Ploshchadka Fontanov, geyser Fontan in operation
73. He6oavwoii eeiizep Bacmuon 6 uenmpe, cnesa xayoumcs nap zeiizepa Ipom.

Smal geyser Bastion in the center, steam puffs of the Grot geyser — to the left.
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Puc. 6. Pacnonosxcenue zetizepo8, mepmaioHblX UCMOUHUKOE U OPY2uUX
mepmonposenenuil na yracmke ILlenmpanvuoiii (VII)

1 — refizep;
2 — KUTISIIWHN WKW TOPSTYNH NCTOYHUK;
3 — IpsI3eBBII KOTET;

4 — oTnenbHas IapoBas CTPy:d; Y4aCTKU I'PYHTaA C TeMHepaTypoﬁ Ha F]IY6I/IH8 1M

5 —70-100°C;

6 — 20-70°C;

7 — menee 20°C;

8 — IOpOJKKa € JOIATHIM HACTUJIOM.

Fig.6. Location of geysers, thermal springs and other thermal manifestations in

the Centralnyi Site (VII)
1 — geyser;
2 — boiling or hot spring;

3 — mud pot; individual steam jet; grounds with temperature at a depth of 1 m:

5—=70-100°C;

6 —20-70°C;

7 —less than 20°C;

8 — plank layered pathway.

OTBEPCTUS B HUKHEN €ro YacTH.

JleBee, BhIllle bacTioHA MOCTOSHHO
kayoutcst nap. OH BBIXOJWT M3 HETJIYOOKOI
Telepbl, BXO/ B KOTOPYIo oOpatieH Ha I1ro-
maaky @onrtanos. OHa CIyKUT BMECTUJIU-
1eM zetisepa [pom 1 MeJIKUX Iy IbCUPYIOIINX
HUCTOYHUKOB. B ruryGuHe HUIIH [TEIEeTCs K-
msintast Boga. OHa cobupaercst nepes HUted
B IJIOCKOM OacceiiHe, OTIeJIEHHOM OT CKJIO-
Ha HEBBICOKUME OopTukamu. [leprognaecku
MOCTYTLIEHKE BOJIBI B OacCeiiH yBeImunBaeT-
Cid, BUANMO, B COOTBETCTBHUHM C PUTMOM pa-
OOTHI Teii3depa U TaKKe M3MEHSIETCS PACXO]]
pyubs, CTeKaloIero 1Mo ckyaoHy. [lo mamene-
HUIO €r0 Pacxo/la MOKHO CYJIUTh O COCTOS-
HUU Teiizepa [pot, n1eaTesbHOCTh KOTOPOTO
CKPBITA OT HAOJIOMEHUN CTEHKaMU HUIIH.
PeskuM reiizepa ObLT yCTaHOBJIEH C TOMOTITHIO
aBTOMATHYECKON 3aITMCH YPOBHS BOJIBI B PY-
4be€, TO €CTb IIOABJICHU A, USMCHEHUA U IIpe-
KpameHus cTtoka Bojabl. [lepuoamunocts
reiizepa xosneb6amacy or 31 10 48 MUHYT
(doto 74, 75).

B 1987 roay u serom 1990 u 1991 ro-
jiax OBLIM OTMEYEHBI MOIIHbIE TOPU30HTAIb-
Hble BBIOPOCHI TTAPOBO/ISTHOI CMeCH 13 TPOTa

To the left, higher than the Bastion,
constantly puffing steam comes out of a
shallow cave, whose entrance is facing the
Fountain Plateau. It hosts the Grot
(Grotto) geyser and a number of small
pulsating springs. Boiling water is splash-
ing deep in that niche. It is accumulated
in front of the niche in a flat pool sepa-
rated from the slope by short sides. Water
supply to the pool increases occasionally,
probably according to the geyser opera-
tion mode; the flow rate of a stream run-
ning over the slope changes as well, by
which we can judge about the state of the
Grot geyser whose activity is hidden from
observations by the sides of the cave. Re-
gime of this geyser was determined by au-
tomatic recording of the water level in the
stream, that is the appearance, variation
and seizure of water flow. Periodicity of
the geyser varied from 31 to 48 minutes
(Photo 74, 75).

In spite of usually hidden geyser ac-
tivity, powerful horizontal ejections of
steam-water mixture from the Grot geyser
were recorded in 1987, 1990 and 1991. The
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Ha (oHe 0OBIYHON CKPBITOI refi3epHOi Jies-
tesibHOCTH. DOHTAaHMPOBAHUE TPOUCXOINIIO
cepueil BeiOpocoB cmecu. Ilepen Havamom
dbonTanupoBanus HaGMOTATCST OOBIYHBII
reii3epHbIil PEKUM UCTEUEHMsT BOJBI U3 Hac-
ceffHa. 3aTeM CJiefloBaJIO BHE3aITHOe yBeJu-
yeHWe pacxoja pydbs, U BBIOpPOC
TOPU30HTAIBHON CTPYH BOJIBI 1 TTAPa, C CUJIOHN
Obiolieil B MPOTUBOIOJIOKHBI 0T Ipora
CKJIOH, B CTOpOHY TeiizepoB @ontan n Ho-
Bbiii Dontan. M3Bep:kenne cOMpoBOXK/Ia-
JIOCh CHJBHBIM pPEBOM, BBIJEeJICHUEM
IJIOTHBIX KJIYOOB Mapa, MOAHUMAIOTIIXCSE
Ha coTHU MeTpoB. Cpa3sy e mocye u3Bep-
JKEHUS TopsYasi BoJla MHUPOKUM TTOTOKOM
TTOYTH IO BCEY Teli3epUTOBON CTEHKE CTe-
kasia BHU3 K peke. DoHTaHUPOBaHUE Tell-
3epa oTMeyasoch 7-9 pas 1o 2-3 MUHYTHI U
C TIepepbIBaMU TOH JKe TPOIOJKATENTbHOC-
TH, TIPUYEM C KaXKIBIM MOCJIEYIONTNUM 13-
BepyKEHUEM ero MONIHOCTh ocjabeBaia.
OpreHTHPOBOYHBIH pacXo/1 BOJbI reiisepa,
paccuynTaHHBIN 10 TObEMY YPOBHS PEKH,

spouting occurred by a series of
mixture ejections. Before the
spouting, usual geyser regime of
water outflow from the pool. Then
the sudden increase of the flow
rate, and emission of a horizontal
jet of water and steam, with force
beating in an opposite slope from
the Grotto, aside geysers the
Fountain and the New Fountain.
The eruption was accompanied by
loud roar and release of dense
steam puffs rising up to hundreds
of meters. Immediately after the
eruption, hot water was running down to
the river almost over the whole geyserite
wall. Spouting of the geyser was observed
7-9 times for 2-3 minutes, with pauses of
2-3 minutes either, and every following
eruption was a bit weaker than the previ-
ous one. Estimated discharge rate of the
geyser, calculated by the rise of the river

74. U3 neenyboxoi newepot, oopawennoi k nrouwaoxe Donmanos, evipvieaemcs
MOWHASA NAPOB0OAHARL CMPYA. IMO pedKo Habadaemoe uzéepiicenue zelizepa

Ipom.

Powerful steam-water jet rushing out of a shallow cave facing the Ploshchadka
Fontanov. This is a rarely observed eruption of the Grot geyser

75. Ieiizep Ipom 6 noxoe. Ileped 6xo0om 6 newepy zetizepa obwupnas éanna, wepes

Komopyio udem caue xunsujeii 600bL.

Grot geyser in the quiescence. In front of the entrance to the grave there is a large
bath through which there occurs the outflow of boiling water




level, was 160 1/s. The approximate vol-
ume of the chamber after its full devas-
tation has made 30 m? By these
parameters, the Grot geyser takes the
first place in over the Valley of Geysers.

At the same ground, about 18 m
away from the Grot, the geyser Novyi
Fontan is located. Water and steam are
released from three neighbouring vents
in the form of vertical streams 1-3 m
high. Geyser activity is characterized
by irregularity of the regime and much
more prolonged period of spouting in
comparison to the period of quietness.
For instance, within one of the geyser
cycles, the ejection was continuing for
39 minutes, while the pause took only
9 minutes.

Two meters away from the
Novyi Fontan, one of the prettiest and
rhythmically operating geysers, named
Fontan, is located (Photo 76). During
its eruption, a column of boiling wa-
ter rises vertically to the height of

76. Hzsepocenue zeiizepa Donman. more than 10 m from the channel vent
60 cm in diameter. Its cycle periodic-

Eruption of the Fontan geyser ity is quite stable and varies from 13
to 24 minutes. The eruption itself
takes 3-4 minutes, while duration of cer-

611 paBet 160 j1/c. IIpubausuTenbHbIil 00b-
€M KaMepBbl 1T0CJIe TTOJTHOTO ee OTYCTOTIEeHNS
coctaBu 30 kybomerpos. ITo aTum mapamer-
pam refizep Ipor 3aHMMaeT 1mepBoe MecTo B
Honune Ieiizepos.

Ha Toii e 1iomaake npubInusnuTe b
HO B 18 M oT I'pota nHaxonutces eetizep Hogowiii
@onman. Boga v ap BLIOUBAIOTCS M3 TPEX He-
GOJIBIIIIX PSIZIOM PACTIOJIOKEHHBIX OTBEPCTHIT
B BUJIe BEPTUKATBHBIX CTPYH BbICOTOM 1-3 M.
JlesrenbHOCTD Teli3epa XapaKkTepusyeTcs He-
MOCTOSTHCTBOM PEKMMa U 3HAYUTETBHO OOJIb-
T1eii MPOIOJIKUTENBHOCTBIO (DOHTAHUPOBAHUS
110 CPaBHEHUIO € Tlepro1oM Tiokost. Hampumep,
B OJTHOM M3 IIUKJIOB Teif3epa N3BepKeHune Ipo-

© B.M. Cyepoboe V.M. Sugrobov

77. Cpedu pasznousemos zetizepumosozo wuma niowaoxu Donmanoe moxicHo
yeéudemv u ckpomuoe uzeepicenue zetizepa Henocmoannwtit (6 yenmpe).
Modest spouting of the Nepostoyannyi geyser (in the center) can be seen amidst
the polychromy of the geyserite shield of the Ploshchadka Fontanov.
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JIOJIKAIOCHh B TedeHue 39 MUHYT, a TiepepbiB
JUTHIICS BCETO 9 MUHYT.

B aByx merpax or HoBoro MoHTaHa
pacmosioxen zeusep @ouman (poto 76).
OnuH M3 caMbIX KPACUBBIX M PUTMUYECKU
JeficTBYIONNX reiizepoB. Bo Bpems n3Bep:ke-
HUS CTOJIO KUTISIIIEN BOJIBI TIOTHUMAETCST BEP-
THKAJIBHO Ha BEICOTY Gosiee 10 M 13 0TBepCTHS
kanasa quamerpoMm 60 cm. IIpomor-
JKUTEJIBHOCTD ITUKJIA I0CTAaTOYHO T10-
CTOSTHHA U M3MEHSEeTCS B Mpejesax
13-24 munyT. I3Bep:kenue 1auTcs 3-
4 MWHYTBI, TPOAOJKUTEITHHOCTD OT-
NeTbHBIX CTAaAWil U3MEHSeTCS B
3aBUCUMOCTH OT TTOTMIA/IAHNS B BOPOH-
KY OXJIasK/IeHHBIX M3BEPTHYTHIX BO/I,
B GOJIbIIIEH CTENIEHU COCEIHETO Tei3e-
pa Hossrit Donrat.

Heckonbko Huxe reiizepa
Domnran geicTByer 2eiisep Henocmo-
aunwitl (horo 77). B MomeHT m3Bep-
KeHUs KUIIANIas BOJIA
BBITIJIECKUBAETCS HA BBICOTY /10 3 M U3
OTBEPCTHH B Teli3epuTOBOMH ITOCTPOI -
Ke HeoTpenesenHoi ¢popmel. Haza-
HUe Teli3epa  COOTBETCTBYyET

78. Ieiizep /lsounoii.

Duoinoi geyser

tain stages varies depending upon
the supply to the pool of cooled
ejected waters mostly coming from
the neighbouring Novyi Fontan
geyser.

Geyser Nepostoyannyi (In-
constant) (Photo 77) operates a bit
lower than Fontan. In the moment
of eruption, boiling water is splashed
out to the height of up to 3 m from
the holes in the irregularly shaped
geyserite construction. The geyser
got its name due to character its re-
gime. Duration of its cycle changes
from a few minutes to an hour and even
more. Further down and left from
Nepostoyannyi, a vivid prominence is dis-
tinguished in the slope, of quite an out-
standing form resembling of the big sizes
a saddle and named by T.I.Ustinova the
Dvoinoi (Double) geyser. Its surface is
covered by dark-grey geyserite. The

79. Bepxusasn wacms nocmpoiixu zeiizepa /[80inoil ¢ wene6olm omeepcmuem, noay-

yuewee naseanue Ceono.

Upper part of the Dvoinoi geyser construction with a slot named the Saddle
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80. ITyavcupyrowuii ucmounux
Agepvesckuil.

Pulsating spring Averievskii

xapakTepy ero pesxxuma. [IponomxkuTespHOCTD
IIUKJIa U3MEHSIETCS OT MIEPBBIX MUHYT /10 Yaca
u 6osee. Emte Huke u nieBee HemocrostnHOrO
B CKJIOHE BBIJIEJISIETCS PeTbeHBIN BBICTYT
OPUTUHAJBHON BBITSHYTOU BJIOJIb CKJIOHA
(hopMbI, HATTOMUHAIOMINI OOJIBITUX PA3MEPOB
cenmo. Kcratu, y TyprCTOB 3TO CJIOBO CTAIO
COOCTBEHHBIM, MTOMYJISIPHBIM Ha3BAHUEM 2¢eli-
sepa /leotinoil, narubiM emy T.W. YcTuHOBOI.
[ToBepxHOCTD BBICTYTIA TIOKPBITA TEMHO-CE-
pBbIM TelizepuToM. BricTym mMeeT aBa 1ese-
BBIX OTBEPCTHS, OTHO U3 KOTOPBIX HAXOIUTCS
Ha ero BepuinHe. Boza, Bckumas, BBITIIECKH-
BaeTcs MOIMEePEMEHHO U3 3TUX OTBEPCTUH
(doT078,79). Pexxum reiizepa JIBoitHO Tak-
JKe XapaKTepu3yeTcst HecTabUIbHOCTbIO. V13-
BepiKeHUe IJIUTCS HECKOJbKO CeKyH/I. BpicoTa
HaurboJIee CUITbHBIX cTPYH focturaet 0,5-1 M.
[TeproamuHOCTD U3BEPKEHNS U3MEHSIETCS OT
4 1o 23 MUHYT.

W, nakonen, B 25 M jeBee reisepa
JIBoitHOI MPUOIN3UTENBHO Ha YPOBHE ILJIO-
manku (DOHTAHOB PACIIONIOXKEH 2etizep Ase-
pvesckuii. BeixongHoe oTBEpCcTHE B BUJE
BOpOHKU AuameTpoM 0,5 M TIPUypPOUYeHO K
60JIBINOI PBITBUHE B CKJIOHE. Teiisep HazBaH
HaMU B Y€CTh U3BECTHOTO BYJIKAHOJIOTA U TH]I-
poreosiora Banepus Bukroposuua ABepbesa.
MHorojieTHWiT Tepro; HabJIIIEHU TTOKa3asl
Ha 3HAYNTEJIbHbIE U3BMEHEHUS B XapaKTepe Jie-
SATEJBHOCTHU refisepa. Buavase on paboran B
peKUME MTOCTOSTHHO JIEHCTBYOIIETO HEGOIb-
IIIOTO KUIISATIETO NCTOYHUKA. 3aTeM (DYHKIHU-
OHUPOBAJ B Te3€PHOM peXUME CO CpemHei
nepuoanIHOCTHIO 13-14 MUHYT ITpu U3MeHe-
HUY B Tipesesiax 12-31 MUHyThI, TpUYeM B MO-
MEHT U3BEPKEHUS BO3HUKAJ MOIIHBII
BEepPTUKATBHBIN (DOHTAH TAPOBOASHON CMeECH
Beicotoit 10-15 M. B mocientee Bpems reii-
3EPHBIN PESKUM CMEHUJICS PEKUMOM TTYJIbCH-
PYIOIIEro KUIISAIIEro UCTOYHUKaA. Ero mebut
HacTO/bKO Goubinoii (1o 10 j1/c), uTo cToK
BO/IbI ICTOYHUKA 00Pa3yeT OTeIbHBIN rOpsi-
yuii pydell, U3BUJINUCTON JIEHTOU CITyCKalo-

prominence has two slots one of which is
located at its top. Boiling water splashes
alternately from those slots (Photo 78,
79). The geyser regime is also quite un-
stable. The eruption takes just a few sec-
onds, the largest streams reaching 0.5-1
m in height and periodicity varying from
4 to 23 minutes.

Finally, 25 m left of the Dvoinoi
geyser, approximately at the level of the
Fountain Area, geyser Averievskii is lo-
cated whose vent 0.5 m in diameter is con-
fined to a large pot-hole in the slope. The
geyser was named after a famous volca-
nologist and hydro-geologist Valerii
Victorovitch Averiev. Long-term observa-
tions have revealed significant changes in
the nature of the geyser activity. First, it
operated in the manner of a constantly ac-
tive small boiling spring. Later on, it was
functioning as a geyser, with average pe-
riodicity of 13-14 minutes ranging within
the limits of 12-31 minutes, with a pow-
erful steam-water fountain rising up to 10-
15 m in the moment of eruption. Recently,
its geyser regime has changed into the
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81. Mownasn naposodanan cmpys zetizepa Beauxan.

Powerful steam-water jet of the Velikan geyser

ITUHCS TT0 CKJIOHY U BIAIAONTUI CIeBa B PEKY
letizepuyio (dpoto 80).

[Iynbcupyromuii uctounuk (reisep)
ABepbeBCcKHil Kak Obl 3aMbIKaeT TPYIIITY Tep-
MotmpogaBaeHnil «Burpakasr. K Hum, kpome
O0XapaKTePU30BAHHBIX KPYITHBIX Teii3epoB 1
HCTOYHUKOB, HA Te3ePUTOBOM CKJIOHE HAOJIIO-
JIaeTCst MHOTO MEJIKIX ITYJIbCUPYTIOTUX UCTOY-
HIKOB M MUHHATIOPHBIX reii3epoB HATIOM001e
OTIMCAHHBIX BBIITIE CTEHOK KapJINKOBBIX Teii3e-
poB. Huke, Ha MOBepXHOCTH T€ppachl BCTpe-
YaloTcs TaKKe MCTOUYHWKH, BOJA KOTOPBIX
BBIXOJIUT 13 HEOOIBITNX BOPOHOK U KUTISITIAX
KOTJIOB U CKPBITO cTeKaeT B leffzepHy1o oz 1o-
KPOBOM 3200JI0YE€HHOI TIOYBBI.

B m3nyunse pexu BbIIIE 1O TEYEHUTO B
80 M or reiizepa ABepheBCKOTO PACIIONOKEH
enasuwlil zetizep /oaunvt - Benuxan. Ero Be-
JIMYECTBEHHOE U3Bep)KeHNe JIydlie HabJIio-
JaTh CO  CMOTPOBOHM  TIJIOIMAIKH,
PacCIoNoKeHHOM Ha/l CITyCKOM KO BTOPOMY

mode of a pulsating boiling spring. Its dis-
charge rate is so great (up to 10 1/s) that
the water flow forms a separate hot stream
running down the slope and entering the
Geysernaya river from the left (Photo 80).

Averievskii pulsating spring (gey-
ser) as if closes the group of thermal mani-
festations of the”Vitrazh”. Beside the
described large geysers and springs, the
geyserite slope hosts lots of small pulsat-
ing springs and tiny geysers much like the
above mentioned walls of diminutive gey-
sers. Below, at the surface of the terrace,
one can also observe some springs whose
water comes out of small vents and boil-
ing pools and secretly flows to the
Geysernaya river hidden by a cover of
swamped ground.

80 m up the current away from
Averievskii, the main geyser of the Valley
islocated — Velikan. Its majestic eruption




MOCTUKY Yepe3 [efizepHyI0, BhIIIIE TIPEIbINY -
mero myHkra Habuogenus. OTcoma MOKHO
BUJETh B IPYTOM pakypce u reiizepsr I1i0-
maaxu Douranos. Besnnkat BuizesnsieTcs cpe-
MU APYTUX Tei3epOB CaMbIM MOIIHBIM U
KkpacuBbIM u3BepskenneM (oro 81). Ceiiuac
TOJIBKO I POT IMoc e aTana HOBOI aKTUBU3AITUN
CBOEN JIeITEIBHOCTU MOJKET COIEPHUYATDH C
HuM. Haxonurcst Benmkan Ha MIOCKOM TJ10-
mazike pasmepoM 35 x 40 M, HeOOJIBITUMHU yC-
TyIaMU cITycKaloleiics K peke. Ha montaake
MHO’KECTBO KUIISIIIUX ITYJIbCUPYIONTUX UCTOY-
HUKOB 1 IBa HeOOJIbIINX Teiizepa ¢ KOPOTKUM
UKJI0M paboThl. Beixox kanama Besnkana
npeacTaBsieT coboii BaHHy pasmepoM 1,5 x 3
M u rry6uHoi 3 M (doto 82).

M3Beprxenrie HAUMHAETCS CTPEMUTEb-
HBIM ¥ IIYMHBIM BBIOPOCOM I10 BCEMY cede-
HUIO BaHHBI ¢TOJI6A MaPOBOAAHON cMecu
(dboto 83). Bricota horTara 0K0JI0 20 M, KITY-
65l apa mogauMatoTcs Ha 300 M u BbIe. M3-
BeprKeHue JINTCA 0KoJio 2 MUHYT. Bes Macca
BOJIbI HU3BEpraeTcs Ha IIOMAIKY 1, cOOMpa-
SICh, OYPHBIM PYYbEM YCTPEMJISIETCSI TI0 CKJIO-
Hy B peky (doro 84). Hekoropas dacTh ee
Cpasy ke MOoMAJIAeT B OIyCTOIIEHHYIO BOPOH-
Ky. @oHTaHUPOBaHUE CMEHSIETCS] WH-
TEHCUBHBIM MapooTaeieHueM,
MIPOIoJKAIOIIIMCS 0KOoJIo 30 MUHYT.
Crenytommuii 3a U3BepKEHUEM TTEPUO]T
HaIOJIHEHUSI POI0JIKaeTcs 2,5 - 3 yaca.
Crazusi KUIEeHWsI, IPeAIeCTBYIONast
U3BEP;KEHNTO, UMeeT Pa3JUYHYIO JIJIU-
TEJIbHOCTb, 3aBUCSIIILY O TJIaBHBIM 00pa-
30M OT METEOPOJIOTHIYECKUX YCTIOBUI, 1
MOJKeT TOCTUrath 2 u bomee yacos. Ku-
TTeHre TTPOUCXOAUT C MOTIEPEMEHHBIM
PUTMOM HaPAaCTAHUSI UHTEHCUBHOCTU 1
craga. B MakcuMaabHyIO CTAIUIo KUTIe-
HUS BBIIJIECKU KUIIAIIEH BOABI JOCTHU-
raiot BbBICOTBHI 1 1,5 u uyacto
[IPUHUMAOTCS HAOMOaTE/ISIMU 34 Ha-
yaJio U3BEP;KEHUs. 3aTEM IIPOUCXOIUT

82. Banna Beauxana 3anoanena

is better observed from the observation
ground settled above the slope to the sec-
ond bridge across the Geysernaya river,
higher than the previous observation site.
Velikan is distinguished among the oth-
ers for the most powerful and beautiful
eruption (Photo 81). At present, only the
Grot geyser, after the new stage of its ac-
tivity, can compete with it. Velikan is
placed at a flat ground sized 35940 m
also hosting a number of pulsating boil-
ing springs and two small geysers with
short operation cycles. The outlet of the
Velikan’s channel presents a bath sized
1.5493 and 3 m deep (Photo 82).

The eruption starts with a rapid and
noisy ejection of a steam-water mixture
column all over the bath section (Photo
83). The fountain is about 20 m high,
steam puffs rising up to 300 m and higher.
The eruption lasts about 2 minutes. The
whole water mass dashes onto the ground
and rushes down the slope to the river
(Photo 84), some portion of it immedi-
ately getting into the emptied crater.
Spouting is followed by intensive steam-

HOBbBIMU NOPUUAMU eop;meﬁ GOabl, HavuHaemcsa KuneHue u u3Jjiue.

The bath of the Velikan geyser is filled with new portions of hot water, initiation of

boiling and water outflow
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chajl akKTUBHOTO KUTIEHUS, Ha TOBEPXHOCTH
BaHHbI OTMEYaeTCsl PsiOb M CJleTKa MOHUKa-
€TCsl YPOBEHb BO/IbL. TakuX TTOBTOPOB MOSB-
JIEHUS KUTISTIAX TPUMOHOB C TPOMEKYTKAMU
B 30 MUHYT 10 U3BEPIKEHUST MOKET OBITh He-
CKOJIBKO (0OBIYHO 5 - 8), TI0Ka MOC/IeHIIT 13
HUX He TepepacTeT B MOIHOe (POHTAHUPOBA-
HUe.

Cpenuntii nuki BesinkaHa B mociennue
TOZIBI COCTaBJIsIET 5-6 YACOB U, CJIEeI0OBATENb-
HO, TIpeTepIiesl HEKOTOPble U3MEHEHM B Ha-
TIpaBJIEHUN YBEJTMUEHUS TIEPUOIMYHOCTH, TAK
kak B 40-X roymax cpegHss MPOJOTIKUTEID-
HOCTb ero pabotel Gbiaa 3 yaca. O6beM Kame-
pBI refizepa, U3MEPEHHBIN cpasy Mmoce
U3BEPKeHUsT OKazasicst paBHbIM 20 Ky6o-
MeTpam. COOTBETCTBEHHO PacXojl BO Bpe-
MsI U3BEP:KEHUS COCTaBIsIeT okoio 160 1/
¢. C yuyeToM BCEro KOJMYECTBA BBLIUTON
BOJIBI 32 CYTKU (BO BpeMsl U3BEP;KEHUS U
n31Ba) pacxos Benmkana HeBesnK U pa-
BeH JIUMIb 2 J1/C.

83. Ieiizep Beauxan.
Hauano useepicenus.

Velikan geyser. The beginning of
eruption

ing lasting for about 30 minutes, pe-
riod of impoundment taking 2.5-3
hours. The stage of boiling preceding
the eruption varies in its duration de-
pending mainly on atmospheric con-
ditions, and may take 2 hours and
more. Boiling occurs with alternate
rhythm of increasing intensity and
fading. In the maximal stage of boil-
ing splashes boiling water height 1 -
1,5 reach and frequently are accepted
by observers for the beginning of
eruption. Then occurs fading of ac-
tive boiling, ripples appear on the
bath surface and water level slightly
lowers. There may be several (usually
5-8) such recurrences of appearances
of boiling griffons with intervals of 30
minutes before the eruption, until the last
of them turns into vigorous spouting.
For the last years, average cycle of
Velikan makes 5-6 hours, and, conse-
quently, has undergone certain changes to-
wards the increasing periodicity, because
in the 40-th average duration of its opera-
tion as 3 hours. Geyser chamber volume
measured immediately after the eruption
was 20 cubic meters. Accordingly, dis-
charge rate during the spouting makes
about 160 1/s. given the whole volume of
water discharged for 24 hours (during the

84. Uzeepicenue Beauxana 3axanuueaemcs, u Oyprolii nomox 20psyeil 600vL ycm-

pemasemcs x pexe.

Velikan’s eruption is seizing and a rapid hot water flow rushes to the river




C mocienneit CMOTPOBOT TIIONAIKY
BBIIIIE TIO TEUEHUTO PEKU 3aMETHO BbI/IEJISIET-
¢S 10 TIOTHBIM OeJIBIM KJIyOaM mapa Bo Bpe-
M aKTUBHOU leATeTbHOCTY 2etidep Tlapsaujutl,
pacIoJIOKEHHBIN 32 TOBOPOTOM leii3epHoii
HAIIPOTHUB YCThsI Pyubsi JIaBOBBIN, TPUOINU3H-
TesibHO B 120 M oT MocTHKa 1 B 55 M oT Beu-
KaHa. BeIXoMHOE OTBepCcTHE ero KaHaja
npezcrasisier coboil HeoOPMIEHHYIO BO-
POHKY Cpenu TPyAbl KaMHel HaZl MaTeHbKUM
O0OPBIBUNKOM, MOJHUMAIONUMCS OT pPycJia
peku. 3a repro HabJIroIeH N (a cucTeMaTy-
yeckW OHM TpoBoauianchk ¢ 1970r.) nexorna
AKTUBHBII ITyJILCUPYIOIIHIT HCTOYHUK C 101 -
tom 1,5-1,9 J1/c Havas ¢ 1972 1. usuBarbes ¢
nepepoiBamu, a ¢ 1974 r. cran paboTath B rei-
3€PHOM PEKUME € TEPHOMIHOCTEIO B 30 1 60-
Jiee yacoB. [lepros (hbonTaHMpPOBAHUS TaKXKe
u3MepseTcs 4acaMmu, a caMO U3BepKeHUe
MIPaKTUIECKU He OTITUIAETCS OT THTEHCUBHO-
IO KUIEHUsI ¢ Pa3OpbI3TUBAHMEM Ha OJIMH
MeTp B pa3Hble CTOPOHBI CTPYH BOJBI, KOTO-
pO€e OTMEYAIOCh B TIEPUO]] €TO IeITETBHOCTH
Kak rcroynnka. OOMIbHOE TTapeHune, Compo-
BOK/IAIOITEE AKTUBHOCTD NCTOYHUKA U TETIEPh
reiizepa, MOAICKA3aJI0 HAM €T0 Ha3BaHUe.

B 35 m Boiine 110 peke ot Ilapsiiero, Ha
JIEBOM Oepery, IPUMEPHO B 6 M OT YPOBHST BOJIbI
B PeKe pacIofioxKeH zetizep KemuyorcHoiii. Bol-
XOJI KaHaJIa refisepa CKpbIBaeTcsi 0O0JOMKaMU
TOPO/JI, CIIEMEHTUPOBAHHBIMU U TIOKPBITBIMU
reifiseputoM. Ero KpacuBbIii y30p co3maH He-
GOJIBIITMY TIAPUKAMU M3 HATEYHOTO KpeMHe-
3eMa, HAaTOMUHAIOMUMHU CEPHIN KEeMUYT.
Orciona 1 Ha3BaHMe Treii3epa, 1anHoe emy T.11.
Ycerunosoit. M3Bepskenne sJKemuy:kHOTO HAYM-
HaeTcsl BHE3AITHO, KOT/Ia KUTIAIIAs BoJa Kpa-
CUBBIM, TIOHa4Yay GecuryMHbIM (OHTAaHOM
B3MeTaeTcst Ha BBICOTY 0Kosio 10 M, pacchrmas
110 CKJIOHY KacKaJl KpymHbIX Opbisr (oTo 85,
86). 3Bep:kenne naUTCSI 4 MUHYTHI, TTOCTIE
4ero B reyeHue 7-8 MuHyT Kiryourcs map. [Tos-
HBII IUKJI B CPETHEM 32 BECH NTEPUOJT HAOJIO-
NeHuil cocTaBiasieT 4 Yaca € MaJBIMU
OTKJIOHEHWSIMU B TY ¥ JIPYTYIO CTOPOHBI.

Brime JKemuyskHOTO Ha 9TOM Xe Jie-
BOM Gepery mpsiMo HaJl YPE30M PEKH TTOHU-
MaeTcs Teii3epUTOBBIN KOHYC Ha BBICOTY Uy Th
6osee metpa (boto 87). IT1o 2etizep - Huoic-

outburst and outflow), Velikan’s debit is
not great and makes only 2 1/s.

From the last observation area, fur-
ther up the river current, geyser
Paryashchii is distinguished by dense
white steam pulffs rising during its inten-
sive activity. The geyser is located in front
of the mouth of the Lavovyi creek, about
120 m away from the bridge and 55 m
away from Velikan. Its channel vent pre-
sents an unshaped funnel among the mass
of stones above a small precipice rising
from the river-bed. For the period of ob-
servations (systematically conducted
since 1970), once active pulsating spring
with the debit of 1.5-1.9 1/s, from 1972
started to outflow with intervals, and from
1974 began operating in geyser regime
with periodicity of 30 hours and more. Its
spouting period also takes hours, and the
eruption itself is almost undistinguishable
from intensive boiling with splashing of
water all around to the height of 1 meter,
which could be observed during its opera-
tion as a spring. Plentiful steaming accom-
panying the geyser operation prompted us
to give it such a name: Paryachshii
(Steaming).

35 m up the river from Paryashchii,
geyser Zhemchuzhnyi (Pearl) is settled on
the left bank, about 6 m from the river
brink. Its channel vent if camouflaged by
rock debris, consolidated and covered by
geyserite. Its beautiful ornament is com-
posed by small balls of leaking silica, re-
sembling grey pearls, which suggested the
name of the geyser given it by T.IL.
Ustinova. Eruption of Zhemchuzhnyi
starts all of a sudden, when a magnificent
and at first noiseless fountain of boiling
water shoots up to 10 m, spilling large
drops all over the slope (Photo 85, 86).
The eruption lasts for 4 minutes, followed
by 7-8 minutes of steam puffs occurrence.
On the average, for the whole period of
observations, complete cycle of this gey-
ser makes 4 hours.

Further up the same bank, a gey-
serite cone 1 m high rises just above the
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85. O6wuii 6ud nnowaoxu zeiizepa JKem-
UYHCHBLU
6 MOMeHm e20 u3eepiHceHus.

General view of the Zhemchuzhnyi
geyser area in the moment of its
spouting

nuit Ilenesou. Koryc Kak Gbl TIPUCTOHEH K
OOPBIBUCTOMY CKJIOHY U KaXKETCsI TLIOCKUM.
Orciozna ero BTopoe HazBanue - [Tmockuit Ko-
Hyc. Kunsimas Boja mpu u3BepKeHUH BbIO-
pachiBaeTCs TOJYKAMU U3 HEOHOJBIIOTO
IeJIEBOTO OTBEPCTUS HA BEPIINHE KOHYCA.
Bricora dontanunka pocturaet 30 cm. U3-
Bep)KeHUe JIIUTCS 0KoJio 3 MUHYT. [Ipomon-
JKUTEJTBHOCTD ITUKJIA, B KOTOPOM OTCYTCTBYET
CTaUsI M3JIMBA, COCTABJISIET TPUOTIU3UTEh-
HO 27 MUHYT.

Emute onqun u3BecTHBIN Trelizep 3TOTO
ydacTka - zeusep lopusonmanvuoiii pacioso-
JKeH Ha JieBoM Oepery Bbile JKeMuyKHOTO B
35 M ot Hero. Bokpyr Hero rpynnupyiorcs
HeOOJIbIITIE TeH3€ePHI, Ty TbCUPYIOIINE HCTOY-
HUKH, 3aHUMAIOTIe HUKHIOK 4acTh OOPbIBHU-
CTOTO CKJIOHA JIOJIUHBI peKu. B cBoe BpeMs 3T0O
MecTo 66110 HazBaHo T.1. YeTuHoBO#H “cKi0-
HOM Kapaukosuix 2eiisepog”. KpymHbIX UCTOY-
HUKOB U Teli3epOB 3/1eCh HET KPOMe reifzepa
TopusonTanbuoro. OH MMeeT MPUCTOHEHHYIO

river (Photo 87). It is the Nizhnii
Shchelevoi (Low Crack’s) geyser. The
cone seems to be leaning against the
abrupt slope and looks flat, which caused
the appearance of its second name —
Ploskii Konus (Flat cone). During the
eruption, boiling water is by impolses
ejected from a small slot at the top of the
cone. The fountain reaches 30 cm in
height. The eruption lasts for about 3 min-
utes, the whole cycle missing the outflow
stage takes about 27 minutes.

Another known geyser of this site is
geyser Gorizontalnyi (Horizontal) located
on the left bank 35 m away from
Zhemchuzhnyi. Small geysers and pulsat-
ing springs are grouped around it occupy-
ing the lower part of the abrupt slope of
the river valley. T.I. Ustinova once called
this place the “Slope of Diminutive Gey-
sers”. The area does not host any large
springs or geysers beside Gorizontalnyi. Its
irregularly shaped geyserite construction

86. Donman zeiizepa JKemuycnouil 630vimaemcs na evicomy 6onee 10 m.

Fountain of the Zhemchuzhnyi geyser shots up to the height of more than 10 m.




87. Ietizep Huocnuii Illenesoit
(ITnocxuii Konyc) u ezo npumeuna-
menbHasA zelizepumosas nocmpoixa.

Nizhnii Shchelevoi geyser (Flat Cone)
and its notable geyserite construction

K CKJIOHY Tef3epUTOBYIO MOCTPOUKY HeTpa-
BUJIbHOU (DOPMBI, YaCTUYHO TOKPBITYIO KO-
pOUYKaMu CEpPOTO C PO30OBBIM OTTEHKOM
reiizeputa. BepxHsisi 4acth mocTpoiiku ¢ 06-
et BeicoToi 1,5 M 1ojiypa3pyliieHa u B Heit
Ha0T0/1aeTCsT BBIXOMHOE OTBEPCTHE Teiizepa
B Bujie BopoHKkH pasmepom 0,5 x 0,4 M (doto
88). [opusoHTaIBHBIN OIMH U3 HarboJIee cTa-
OUJIBHBIX 10 PEKUMY PaboThI Teii3epoB. 3a
Bech HaOmomaembIil mepuo (¢ 1951 1.) cra-
NN €TO JeSITeTbHOCTA MPAKTUYECKU He U3-
MeHuuch. [lomHbIN UK HeiicTBUA Teli3epa
Haxoautcs B nipenenax 90-100 mun ¢ mpo-
JIOJIKUTENbHOCTHIO U3BEPIKEHUS 2 MUHYTHI.
Hanonnenne Boponku npoucxoaut 3a 70
MUHYT. V13/1UB BOJIbI U KUTIEHUE TIPOIOJIKA-
forcsa 30 munyT. leiizep Bo Bpems usBepske-
HHsI BBIOpAachiBaeT MOIIHYIO CTPYIO
mapoBozsTHOHM cMecu (doTto 89), neTsnryio
OJT YTJIOM 45° K peke Ha paccrosiaue 10 .
Ha ckJyioHe KapJIMKOBBIX Tel3epoB,

88. Hzeepoicenue 2etizepa
Topuzonmanvhouii.

Eruption of the Gorizontalnyi geyser

is leaning against the slope and is partially
covered by geyserite crusts of grey color
with pinky shade. Upper part of the con-
struction, 1.5 m high, is half-collapsed, with
geyser vent in the form of a funnel sized
0.5 9 0.4 m (Photo 88). Gorizontalnyi is
one of the most stable-mode geysers. For
the whole observation period (since 1951),
its operation stages practically have not
changed. Complete cycle of the geyser op-
eration ranges from 90 to 100 minutes, the
eruption taking 2 minutes. The filling of
the basin occurs for 70 minutes, water out-
flow and boiling taking 30 minutes. Dur-
ing the eruption, the geyser ejects a
powerful stream of steam-water mixture
(Photo 89), shooting at an angle of 45° to
the river to the distance of 10 m.

Three other diminutive geysers
hide among pulsating springs and seep-
ages of hot waters at the slope of diminu-
tive geysers. The uppermost of them is
characterized by periodicity of 6 minutes
and debit of 1.5 1/s. the other two have
unclear operation cycle. 20 m away from
Gorizontalnyi, the boiling pulsating
spring allocated by a structure of an ex-
haust outlet, oven is located, sized 10 4
20 cm. It is settled in an small break of
the bank, 1.5 m above the river brink.
Rhythmical pushes splash boiling water
out of the vent almost horizontally to-
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cpenu MyJIbCUPYIONINX UCTOUHUKOB U BBICA-
YUBAHWI TOPSIYMX BOJI, HAXOMSTCS €Ille TPU
KapJIMKOBHIX reitzepa. CaMbIil BEpXHMUII 110 Te-
YEeHUIO0 PEKU XapaKTePU3yeTcs MePUOIMIHO-
cTbI0 B 6 MuH 1 pacxoznoMm 1,5 j1/c. OcraibHble
JIBa IMEIOT HEOTIPeIeIeHHBII IIIKJI PabOThI.
B 20 M BoITite [0pr30HTATHFHOTO PACTIONOKEH
KUTISANIUN TyJIbCUPYIONTNN UCTOYHUK, BBIJIE-
JISIONUAIICS CTPOEHWEM BBIXOJHOTO OTBEpP-
ctud, neuku, pazmepom 10x20 cm. OnO
HaxOJIUTCsA B 0OpbIBUNKe Gepera Ha BbicoTe 1,5
M OT PeKH, U3 KOTOPOTO Yepe3 T0JU CEKYH/IbI
PUTMUYHBIMU TOJTYKAMU BBITIJIECKUBAETCS
MOYTHU TOPU3OHTAIBHO B CTOPOHY BOJIHOTO TI0-
TOKa KUmsANas Boga. VIcTOUHUK yaocTonics
coOCcTBEHHOTO Ha3BaHus - Moiidodwip.

3a moBOpoTOM pekn BbIite “CrIoHa
KapJIMKOBBIX Teli3epoB” 3aMETHO BBIJIETSIET-
cs1 B KPYTOM CKJIOHE JieBoro Oepera Teiizep-
HOUW BBICOKUU TeH3ePUTOBBIA KOHYC, B
BepxHel TOuKe KOTOPOTO ITePUOAMYECKH 10~
aBaseTcd GOHTAH MApOBOAIHON cMech. ITO
nelicTByer ezeiizep Pososwiii Konyc. O Haxo-
qutcs B 80 M ot refizepa [opu3oHTabHBIN.
TeiizepuTOBbBIil KOHYC 1OCTUTAET BOCBMUMET-
POBOIi BEICOTHI ITPU MU PUHE OCHOBAHUA 2 M.
OTBepcTre KaHaja PacrojiokeHo BOIM3U
BEPIINHBI, TIPEACTABJISAS COOOI eTeBUIHOE
yray6aenne pasmepoM 8 x 30 cm. Cepblii reii-
3epUT UMeeT PO30BBIN OTTEHOK U Pa3HOTO
pasMepa “ropomuHbl’. MI3Bep:keHne mpouc-
XOJIUT B BUJIe BHE3AITHO BO3HUKATIOIIETO MET-
poBoro ¢donTaHa KunANed Boabl. [luka
reiizepa cTabUJIeH B TeYeHME BeeX HabMo1a-
embix jieT. OH paBeH 14-15 MuHyTaM, cTaust
u3BepykeHus -35 cexyHaaM. B HukHel yac-
TH Teii3€PUTOBOTO KOHYCa MOKHO BU/IETH /IBA
orseperust. OHU IPeACTaBAAIOT cOO0 Bep-
XHUE YacTHh KaHAJOB JIBYX reiizepoB. Bepx-
HUM W3 HUX uUMeeT MUKJI B 36 MUH C
(ponranupoBanuem meHee 1 MUHYTHI, TTPU
KOTOPOM TIapOBOJIsIHAsE CTPYsI ObET MOJ yTI-
JIOM K CKJIOHY Ha BBICOTY IO OJTHOTO METpa.
V3Bep:kerne HUXKHETO Teli3epa AJTUTCS OKO-
J0 16 MuH.

B HeckoJbKUX MeTpax OT OCHOBaHUS
reiizeputoBoil mocTpoiiku Po3oBoro KoHyca
BBIIIIE 110 PEKE OTMEYAIOTCsT J[Ba HEOOJIBITIX
reiizepa: Hopa u Tpassnoii ¢ IpoJ0JKATENb-

wards the water flow. The spring got its
own name of Moidodyr.

Behind the river bend, further up
from the “Slope of Diminutive Geysers”,
a high geyserite cone is clearly distin-
guished in the steep slope of the left
Geysernaya bank, a fountain of steam-
water mixture periodically emerging at its
top, characterizing the operation of the
Rozovyi Konus (Pink Cone) geyser. Gey-
serite cone reaches 8 m in height, given
the basement width of 2 m. the channel
vent is settled close to the top, presenting
a slot-like cavity sized 8 4 30 cm. Grey
geyserite has pinky shade and “pea-stains)
of different sizes. The eruption occurs in
the manner of a suddenly emerging foun-
tain of hot water 1 m high. Geyser cycle
has been stable for the whole observation
period; it takes 14-15 minutes, the erup-
tion lasting for 35 seconds. 2 vents can be
seen in the lower part of the geyserite
cone, which are the upper parts of two
geysers’ channels. The uppermost of them
has the cycle of 36 minutes, spouting tak-
ing less than 1 minute, during which
steam-water stream shoots up to 1 m at
an angle to the slope. Eruption of the
lower geyser lasts for about 16 minutes.

A few meters away from the base-
ment of the Pink Cone geyserite construc-
tion, we distinguish two smaller geysers:
Nora (Hole) and Travyanoi (Grassy),
with duration of cycles being 9 and 1
minute, respectively. Having no geyserite
construction, they are not pronounced in
the relief. Their channels’ vents are lost
in lush green grass on the slope. Nora gey-
ser is recognized in the stage of quietness
by a spot of light silicified rock and a fun-
nel in its center, 15 cm in diameter.

On the right bank of the river, op-
posite to the above described thermal
manifestations, intensive hydrothermal
activity manifests itself in the form of
small pulsating springs, boiling water pots
and geyser, over twenty in number. Here,
the surface of a vast thermal ground (60
9 50 m) is gradually ascending from the




HocThio 1TukiIa 9 u 1 Mmunyra. He mmes refize-
PUTOBOM TOCTPONKH, OHM HE BBIPA’KEHBI B
perbede. BeIXoaHbIE OTBEPCTHS UX KAHAJIOB
TepAIOTCA Cpeld COYHOH 3esIeHOi TPaBbI B
ckyoHe. leisep Hopa, pactionoxenusiii B 10
M BBIIIIE TI0 TeyeHnto peku oT PosoBoro ko-
Hyca ¥ B 5 M HUXKeE eT0 110 CKJIOHY, BbIJIEJISIeT-
cs B CTAZiMIO MOKOS IO TMATHY CBETJIOH
OKPEMHEJIOH TTOPOIBI M BOPOHKU B IIEHTPE €T0
nuametrpoM 15 cm.

Ha mpaBom Gepery peku, HallpOTHB OXa-
PaKTepU30BAHHBIX BBINIE TEPMOIPOSIBICHU
aKTHUBHASA TUPOTEpPMaJbHAS JE€ATETbHOCTD
MIPOSIBJISIETCSI B BUJIE HEGOJIBIINX Ty IbCUPYIO-
IIIUX UCTOYHUKOB, KUTISATINX BOTHBIX KOTJIOB
U reii3epoB YrcioM Oostee IBYX aecsiTkoB. [To-
BEPXHOCTH OOJIBITION TEPMATBHOI TIIOIIAIKN
(60x50 M) 371€CH TOCTETIEHHO TIOHUMAETCST OT
peku Ha BbicoTy 10-15 M, TI0YTH IIOJHOCTBHIO
JIATIeHA PACTUTEJBHOTO TOKPOBA U HATIOMUHA-
eT cOPOIEHHBII TaHIMPh (hAaHTACTHYECKOTO
cyniectBa. [lo ee moBepxXHOCTH CTEKAIOT TeTl-
JIble U TOpSTIME PYUEiiKu, COOUPAIOIIIe BOLY
OT MHOTOUUCJIEHHBIX MUHUATIOP-
HBIX ITyJIbCUPYIOTUX KATIATIUX UC-
TOYHUKOB, KUIANUX KOTJIOB U
reiisepoB. PasHolBeTHbIE, U3-32
06PaMIIAIONINX UX TEPMOMDHUIBHBIX
BOJIOPOCJIEH, pyYelKH, KaK HUTHU
TIPUYY/IJIUBOTO Y30DPa, TAHYTCS OT
BepXHeEN YacTH TIIOMAAKU K PEKe.
Y camoii pexu kpast MaHIUPS UMe-
10T BUJI KOHYCOOOPa3HBIX HAILJIbI-
BOB, HANIOMUHAIOMIUX KOHYCBHI
BBIHOCA CYXUX PEUeK U BDEMEHHBIX
BOZIOTOKOB (oTo 89).

OnuH U3 yIOMSHYTBIX TO-
pAYNX pY4EeUKOB HaYMHAETCS C
BBIXO/Ia KUTAIIEH BOABI B BUJE
TyJIbCUPYIOIIEr0 UCTOYHUKA B He-
60JIBION BOPOHKE, 3aITOJTHEHHOM
xaMHsAMHU. Ha myTu ctoka BOBI
3TOTO MCTOYHUKA HAXOATCS €eIle

river to the height of 10-15 m, is almost
completely lacking in vegetation and
looks like a shed shell of some fantastic
creature. Hot and warm streamlets run
over the surface collecting waters from
numerous tiny pulsating boiling springs,
pots and geysers. Multicolored by envel-
oping thermophilic algae, the streamlets,
like some threads of a queer ornament,
stretch from the upper part of the ground
down to the river. Just by river, edges of
the shell are shaped as conic slaps, resem-
bling the offset cones of dry rivers and
temporal waterways (Photo 89).

One of the mentioned hot
streamlets originates from the hot water
discharge presenting a pulsating spring
located in a small basin filled with stones.
On their way down, its waters come across
two other springs. The upper one is settled
in a funnel-like cavity. Boiling water is
splashed into a streamlet running through
the lower spring located 7 m away from

89. Ilanuupo us zetizepumosvix U KpeMHUCMbIX HAMEK08 Ha npasobepedcve Teiisep-
Hotui. Ha nepeonem naane napum zeiizep Iopuzonmanvnotii.

Shield of siliceous sinters on the left side of the Geysernaya river; geyser Gorizontalnyi

steaming in the foreground
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nBa. BepxXHUIT WCTOYHUK PACITONIOXKEH B BO-
poHK00OpasHoM MoHMKeHnn. Kurstiast Boga
BBITIJIECKUBAETCS B pydeeK, KOTOPBIH MpoTe-
KaeT yepe3 HIKHUN UCTOYHUK, PACTIONOKEH-
HBIM B 7 M OT BepxHero. B otsinuue oT Hero
HUKHUN KCTOYHUK MTPEICTaBIIsieT OO0 BOI-
HBIN KOTeJl IMaMeTPOM OKOJIO MeTpa W TJIy-
6uHOIT 1,5 M ¢ ejle 3aMEeTHBIM CTOKOM BOJIbI.
AXTUBHOCTb NCTOYHUKA BU/IHA TIO TIY3BIPHKaM
mapa, 0OpasyroIMMcsT Ha BOJHON TTOBEPXHO-
ctu. O61mumit pacxo/ Tpex UCTOYHUKOB - 1-1,5
1/c. VI3 Tpex reiizepos, HAOII0JaeMbIX 31€Ch,
zetizep Cnoxotinoill pactoiosKeH PSIIOM C Bep-
XHUM MYJIbCUPYIOIIUM UCTOYHUKOM. Bbixo-
HOEe OTBEpPCTHE €Tro HaxXOJWTCSd Ha JHE
HeOOJIBIION BOPOHKH, CTEHKU KOTOPOIi CJ10-
JKeHbl KpacHoU ryimHoi. [loaTomy ToHKUE
“mmeToukn” rei3epuTa TaKyKe OKPAIIEHHBI B
KpacHbBIH 1BeT. [IpofomknTeTbHOCTD UK
reifdepa OKOJIO [BYX MUHYT, U3BEPKeHUE
nutes 30 ceKyHI.

Beiiire 110 Teuenuio 3a KPyThIM TIOBOPO-
TOM PEKH Ha IIPaBoM Gepery - elile ojiHa Kpy-
Tasg CTeHKa BbICOTOU 12 M ¢ cepueil MeJKUX
MTyJTbCUPYIONINX UCTOYHUKOB U KaPJINKOBBIX
reiizepoB. BBIXObI UCTOYHUKOB U Teli3€POB
pacrosnaraioTcs Ha BbIcOoTe 4-8 M OT ype3a
pexu. Cpenu TpaBbl U TJAUHUCTOM MTOUYBBI UX
XOPOIIO BUHO HA CKJIOHE IO CJIe/laM CTeKa-
I0Mell BOJbI - PA3HOIBETHBIM MPEUMYIIe-
CTBEHHO 3eJIEHOBATHIM U JKeJITO-KOPUYHEBBIM
10JIOCaM KPEMHUCTBIX U rei3ePUTOBBIX HATE-
KOB, 0OpaMJIEHHBIX TEPMO(DUIBHBIMU BOJIO-
pociisimu. [Ipumeuaresiet, HaripuMep, CaMblit
BEPXHUI 110 TEYEHUIO BBIXOJ] KUTISIIEN BOJIBI
B BU/IE IBYX ITYJIbCUPYIOITNX UCTOYHUKOB, OT-
CTOSITITUX ZIPYT OT IPYTa HA PACCTOSHUU 4 M.
Kumnsiast Bojia BeIOpachiBaeTcsi CTpyiKaMu
ua BbicoTy 10-20 cm. Boiling water is thrown
out crpyiikamu on height 10-20 see.

B 5 M HIKe UX HAXOATCS JIBA MUHU-
aTIOpHBIX Telidepa. Onun 3 HUX - Kopuune-
6vili (Ha3BaH TO KOPUYHEBOMY IIBETY
refi3epuTOBON MOCTPONKH) - pabOTaeT B TH-
MTUYHOM JIJIS BCEX Teli3epoB pexxuMe (M3I1B
BObI, (DOHTAHUPOBaHUE, TTapeHNE, TTOKOM ).
Bropoii, paciioskeHHbIH B 1,5 M OT 11epBOTO -
3Mmetika, 3aMeTeH TI0 TOSBJIEHUIO 1 MCUE3HO-
BEHUIO pyueliKa, TEKyIIero NU3BUIUCTHIM PyC-

the first one and presenting a water pot
about 1 min diameter and 1.5 m deep with
hardly notable water flow. Activity of the
spring is noted by steam bubbles formed
on the water surface. Total debit of the
three springs is 1-1.5 I/s. Geyser
Spokoinyi (Quieti), one of three geysers
found in this area, is located beside the
first pulsating spring. Its vent is placed at
the bottom of a small funnel whose sides
are composed of red clay, that is why thin
“brushes” of geyserite are also colored red.
Geyser cycle takes about 2 minute, spout-
ing lasting for 30 seconds.

Another steep wall, 12 m high, with
a number of minor pulsating springs and
diminutive geysers is found further up the
river course, on its right bank. Discharge
vents of springs and geysers are located
4-8 m up from the river brink. They are
clearly distinguished among the grass and
clay soil by the trails of running water —
multicolored, mainly greenish and yellow-
brown stripes of siliceous and geyserite
leakages, enveloped by thermophilic al-
gae. For instance, remarkable is the up-
permost discharge of boiling water in the
form of two pulsating springs settled 4 m
away from each other. Boiling water is
ejected by streamlets up to 10-20 cm.

5 m below, 2 tiny geysers are lo-
cated. One of them — Korichnevyi
(Brown) (named by the color of its gey-
serite construction) — operates in a mode
typical for all geysers (water outflow,
spouting, steaming, quietness). The other
one, located 1.5 m away and named
Zmeika (Snake), is notable by the appear-
ance and vanishing of the streamlet run-
ning in a winding channel among siliceous
leakages and evidencing the geyser activ-
ity. Its periodicity makes only 4-6 minutes,
the eruption taking 10-20 seconds. Two
more geysers can be found in the lower
part of the wall described, 4-5 m up from
the river. Their streamlets run onto the
floodplain terrace that reaches here the
width of 5-6 m. the lowest of them, with
the cycle of 25-30 minutes, is spouting for




JIOM B KDEMHUCTBIX HATE€KaX U CBUJIETEJb-
CTBYIOMIEro 06 akTUBHOCTH Teiizepa. [Tepuo-
IUYHOCTH Teli3epa COCTaBJISIET BCeTO 4-6
MUHYT, a u3Bepxenue - 10-20 cex. B auxneit
10 TEYEHUIO PEKU YACTH OTUChIBAEMO# CTeH-
KU MOKHO BCTPETUTb €l1le /[Ba reii3epa Ha Bbl-
cote 4-5 M OT peku. Pydeliku OT HUX CTEKAIOT
Ha MOMMEHHYIO Teppacy, KOTopas 371eCh JI0-
CTUTAET MUPUHBI 5-6 M. CaMblif HUKHUN 13
HUX € TTUKIOM 25-30 MUHYT U3BEPraeTcs B Te-
yeHnue 15 cek. B BUjie CTPY€EK KUTISIIEN BOJIBI,
BbIOpachIBaeMbIX B CTOPOHY peKku. BTopoii 1mo-
nobeH reiizepy 3Melika, B MOMEHT aKTHBH3a-
1uu ob6pasyer HeOOJIBIIOI pydyeek ropsiaei
BO/IbI, NCYE3AIONTUI TIOCTIe U3BEPIKEeHNUs], KO-
TOpoe pojioKaeTcs Junrb 30 cexyH/I.
Bbeiiiie oniucaHHbIX TEPMOTIPOSIBJIEHU I
110 oboum Geperam pexu leiizepHoii 10 Haya-
ga VIII yuactka na nmpors:kenun 600 M oT-
MEYaroTCs OTAebHbIE HeGOIbINNE KUTISIIIe
u ropsurie ucTouHuku. OHU PACIONOKeHbI
6J113 ypesa PeKr U XapaKTePU3YIOTCsI CIIOKOA-
HBIM U3JIUBOM BOJIBL. 3/1€Ch IIETIOCTHOCTD TI0-
BEPXHOCTHON TEpMOaHOMAJINU (c
TeMIeparypoii rpyHra Ha riyoune 1 M 6oee
70°C), mpocaexuBaemoii o peke leitsepHoii,
o6pbiBaetcst. OT/ie/IbHbIE TISITHA H3MEHEHHBIX
ITOPOJI, TAPSIIETO IPYHTA C TTAPOBBIMU CTPY-
SIMU B BEPXHUX YACTSIX CKJIOHA, C METTKMMU UC-
TOYHUKAMU y PYyCJia BCTPEYAIOTCS BBIIIE 110
TEYEHUI0, B OCHOBHOM, Ha JIEBOOEPEKDE.

15 seconds in the form of small streams of
boiling water shooting at the river. The
second one is similar to the Zmeika gey-
ser. In the moment of outburst (lasting
only 30 seconds), it forms a small
streamlet of hot water that immediately
vanishes afterwards.

Further up from the above de-
scribed thermal manifestations, 600 m
along both banks of the Geysernaya river
till the beginning of Site VIII, small boil-
ing and hot springs are recorded close to
the river brink, characterized by quiet
water outflow . Integrity of surface ther-
mal anomaly (with ground temperature
above 70°C at the depth of 1 m), traced
along the Geysernaya river, is broken. Iso-
lated spots of altered rocks and steaming
ground with steam vents in the upper
parts of the slope and minor springs at the
river channel, are found further up the
course, mostly at the left bank.
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VIII YYACTOK, BEPXHUI1

SITE VIII, VERKHNII
(UPPERMOST)

OH oTKpbIBaeTcst TpyImoi (6osee je-
CATU) KUTIIIUX U TOPAYUX MTYJTbCUPYIONIHX
HMCTOYHUKOB B IIpUpycsoBoil yactu leiizep-
HO Ha JIEBOM U TIpaBoM ee Geperax. OHu pac-
noJioxKeHbl mpubausureabio B 100 M HuKe
BIaJieHus cripaBa B [elizepHyio py4y. Masior-
Ka, 32 KPyThIM TTOBOPOTOM peku. Hanbosb-
IiMe ¥ XOPOIIO BbIPA’KeHHBbIE KUTISIHE
HUCTOYHUKY HAXOSATCS Ha JIEBOM Oepery Ha
mrotaake pasmepoM 25x10 M. Camblii Bepx-
HUMH 110 TeYEeHUIO MTyJIbCUPYIONINI NCTOYHUK
Habmomaercss B 1,5 M OT peku B HEOOJIBIIOH
PBITBUHE U TIPEJICTaBIsIET OO0 COCPEnOTO-
YEHHYIO MAPOBO/SHYIO CTPYIO, OBIOIIYIO TO-
YTU BEPTUKAJBHO HA BBICOTY
1-2 M. HupxkHUI ICTOYHUK, HO-
camuil HazBanue “Bonvuwoi”,
pasieieH Ha 4 CTPYH, TIPUYPO-
YeH K TPeI[uHe B KOPEHHBIX
MOPOJIAX W PACIIONIOKEH HIKE
BEPXHET0 UCTOUHUKA 10 BBICO-
te. CyMMapHbIii 1e6UT NcTou-
HUKOB JIeBOTO Oepera 1o
BU3YaJIbHOMY OIpeeIeHUIO
cocTaBJseT 3 J1/c. ITa rpynna
TEPMOIIPOSIBJIEHUH 3aMeTHA
u3aaI, 0COOEHHO B 3UMHee
BpeMsl, 1O TTOHUMAIOIIMMCS
BBepX Kiybam mapa (poto 90).

Crenyiomiast BbIlie 110
TEYEHUIO PEKU TPYIINA UCTOY-
HUKOB U Teif3epOB HAXOJIUTCS
Ha ripaBoM Oepery. Cpen HUX
reiizepol bypaswuii, Bocomep-

90.

This site opens with a group (more
than ten) of boiling and hot pulsating
springs in the near-channel part of the
Geysernaya river. They are located ap-
proximately 100 m further down from the
confluence of the river with the Malyutka
creek, by a steep turn of the river. The
largest and most clearly manifested boil-
ing springs occupy a ground sized 25 10
m on the left bank of Geysernaya. The up-
permost spring is found 1.5 m away from
the river in a small pothole and presents a
concentrated steam-water stream, shoot-
ing almost vertically to the height of 1-2

Ipynna xunawux ucmounurxos u 2evizepoé VIII yuacmxa na neeom Gepeey

Teiizepnoii. Cpedu nux ucmounux Boavwoii. Domo B.M. Cyzpooosa.

Group of boiling springs and geysers of Sector VII on the left bank of
Geysernaya. Among them — the Bolshoi spring. Photo by V.M. Sugrobov
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xa, Meanywra, Bepxnuuti, ucmounux Ilnauy-
wuti. XOTd 9TH Teii3epbl yCTyHaloT 0 Mac-
mraby AesiTeJbHOCTH, KPacoTe W BEJTHUYHUIO
refizepaM IeHTpaabHON YacTu JloHBI, OHU

TaK)Ke OPUTUHATbHBI, UHTEPECHBI 1 KDACUBBI.
leiizep bypaswuil BcTpedaeTcs TEPBBIM Ha
aToM oTpe3ke peku. OH pacmosoxen B 120 m
BBIIIIE BHAJIeHUs pyd. MamioTka Ha paBoM
CKJIOHE B HUIIIEOOPAa3HOM yTIyOJIeHUH pa3Me-
pom 5x10 m. ITepBonauanbio onucan B.H.
Bunorpanossim B 1961 1. ¢ mpomoskuTe h-
HOCTBIO IIUKJIA OKOJIO Yaca U CTajnei nu3Bep-
xkenust 10-11 munyt. B mocnennee Bpems
reiizep 4acto paboTas B MyIbCUPYIOIIEM Pe-
JKIME € TIOTIePEMEHHBIM YCUIEHUEM 1 0CJ1a0-
JIeHUEeM aKTUBHOCTH.

leuzep Bocomepra, BiepBble OXapaKTe-
pusoBanubiii T.V. YctunoBoii, HaxonnuTcsd Ha
ToM ke Gepery B 350 M BBIIIE 1O TEYEHUIO
pexu ot Bypmsmiero. [locTpoiika reifizepa B
BH/I€ YCEYEHHOTO KOHYCA BBICOTOH 2 M BO3-
BBIITaeTcd Ha/l pexoil moutu Ha 8 M. Ha Bep-
IIMHE KOHYCa BBIXOJIHOE OTBEPCTHE 00pasyeT
dopmy BocbMmepku. M3BepikeHue reiizepa

m. Lower spring named “Bolshoi
(Large)” isdivided into 4 streams
and confined to a fissure in the
solid rocks. Total debit of the left
bank springs, according to visual
determination, makes up to 3 1/
s. This group of thermal manifes-
tations is well distinguished from
the distance, especially in winter,
by steam puffs rising above it
(Photo 90).

The following (further up
the current) group of springs and
geysers occupies the left bank and
includes geysers Burlyashchii,
Vosmeorka, Ivanushka, Verkhnii,
and the Platchushchii spring.
Though these geysers can not
compete in their beauty and lofti-
ness with geysers of the central
part of the Valley, still they are also quite
extraordinary and attractive. Burlyashchii
(Seething) geyser is the first one to be met
at this part of the river. It is settled 120 m
further up the current from the river
confluence with the Malyutka creek, in a
niche-like hollow sized 5 r 10 m. V.N.
Vinogradov first described it in 1961 as
having a cycle about an hour long, the erup-
tion stage taking 10-11 minutes. Recently,
the geyser has often operated in pulsating
mode with alternate increasing and de-
creasing activity.

Geyser Vosmeorka (Eight-
shaped), first characterized by T.I.
Ustinova, is located on the same side, 350
m away from Burlyashchii. Its construc-
tion in the form of a truncated cone 2 m
high, towers above the river for almost 8
m. Discharge vent at the top of the cone
forms a figure of eight. Its eruption oc-
curs by streams rising up to 3 m, and lasts
for about 1 minute. For the whole period

90.
Bepxnuii.

Geyser Verkhnii is located almost at the edge of the Trekhkaskadnyi waterfall.

Ioumu na xkpomxe Tpexxackaonozo 6odonada pazmecmuics zeizep
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MTPOUCXOIUT CTPYSIMU /10 BBICOTBI 3 M. OHO
nposiosikaercss okoso 1 MunyThl. IlomHbIH
UK pabOTHI 34 MHOTOJIETHUT TIEPUOJT M3Me-
HSIJICST OT 27 MUH JI0 OTHOTO Yaca u 6oJiee. Teii-
3ep uMeeT cTaauu (HOHTAHUPOBAHUA,
TapeHusd, MOKOos, M3JuBa, kuteHud (goto 91).
B 100 M BBepX 1m0 peke Takske Ha mpaBoM Ge-
pery pacrioyioKeH KUTIAuN ucmounux Ilna-
yywut. Boma BBITEKaeT HEPOBHBIMU
CTpYHKaMU U3 TPEITMHBI Ha BBICOTE 5 M HA
yPE30M peKH, BHaUase majast ¢ HeGOJbIIOTO
YCTYIIa U 3aTeM PYUYEHKOM CTEKasi 110 CKJIOHY.
Bpemenamu cTpyliikuy KUTisiei BoJbl IpeBpa-
I[AI0TCS B HAKJIOHHBIE (DOHTAHYMKU MTAPOBO-
NTHOM cMecH. Pacxos nCTOYHNKA HEBEJIVK U
xonebaercs or 0,1 1o 1 71/c.

Jlanee B 40 M BbInre ncrounuka Ilia-
YyIIEero HaXOAUTCsT HeOOMbINoN zetisep Hea-
HywKa. BEIXOHOE OTBEPCTHE PACTIOJIOKEHO
B 30 M Hax ypoBHeM pexu. [IpomomkuTesns-
HOCTb ITUKJIA €TO HEMOCTOSTHHA. VI37TMB BOZIBI
U U3BEPKeHNe MAaPOBOISHON CMeCH TIPOI0JI-
JKaeTcst 2 MUHYTBI, 3aTeM TlepepbiB B pabore
Ha 20-25 cek, B Te4eHne KOTOPOro IPOUCXO0-
JIUT 3aIM0JTHEHNE KaMephl KaHaa.

Ha mpaBom kpyToM ckione lefizepHoii,
B 10 M BbITIIE BepxHETO 1Topora TpoitHoro Bo-
JIOTIa/1a, Ha BBICOTE 5 M OT ype3a PacmooKeH
zetizep Bepxnuii. IlapoBojstHast cMeCh BbIOW-
BaeTCS U3 OTBEPCTUS IO yritoM 50°, Haxo/s1-
Ierocss Ha  TPOJOJIKEHUHW  MMOYTHU
BEPTUKAJIBHOU TPENIMHBI, XOPOIIIO TPOCTIEKHU-
BaeMoii B Ty(dax B pycie peku. [lo mepsomy
onucanuio B.H. Bunorpaznosa nmosHbIii mepu-
on negarexbHoct JetoM 1961 1. cocrasian 16
MUHYT, a TyJIbCUPYIOITee U3BepKeHne - 8 Mu-
HyT. [To HaIMM 9130 IMYECKIM HAOTIOIEHH-
am (B 1984-1994 rr.) xungmasa Boja
WU3JIMBAIACH MMPAKTUYECKU MTOCTOSHHO C He-
GOJIBIIMMU MYJIbCAIUSIME C PACXOIOM 2-3 1/
c. I3iuB BosibI COTIPOBOSKIAETCS MHTEHCHB-
HBIM BbIjIeJICHUEM Mapa 6e3 3aMeTHOTO (HOH-
TaHUPOBAHUS TapoBOAsTHOM cMecH (oTo 90).
Huke ero 1o ckjioHy B PUPYCJIOBON YacTu
PEKM MOKHO HabJI0AaTh MEPHOANIECKOE
BBIILJIECKUBAHUE TTAPOBOJISTHOM CMECH U3 Tpe-
IITUHBI, CBOETO PO/Ia MUHU-TeH3ep, KOTOPbIi
YACTO 3aJIMBAETCS PEKOI TIPU MO’bEME BOJI-
HOTO YpoBHs. B 10 M BBIIIIE 110 TEUEHUTO PEKU

of observations, its complete cycle var-
ied from 27 minutes to one hour and
more, including stages of spouting,
steaming, quietness, outflow and boiling
(Photo 91). 100 m up the river course, a
boiling spring named Platchushchii
(Crying) is ejecting its waters from a fis-
sure located 5 m above the river brink.
From time to time, the streams of boil-
ing water turn into inclined fountains of
steam-water mixture. The debit of the
spring ranges from 0.1 to 1 1/s.

40 m up from the previous spring,
vent of a small geyser Ivanushka is located
30 m above a level of the river. Duration of
its cycle is unstable. Water outflow and
ejection of steam-water mixture take 2
minutes, followed by a pause in operation
for 20-25 seconds, during which the chan-
nel chamber is refilled with water.

The right steep slope of the
Geysernaya, 10 m up from the upper rap-
ids of the Troinoi waterfall, hosts geyser
Verkhnii (Uppermost). Steam-water mix-
ture rushes out of the vent at an angle of
50°, located at the extension of almost ver-
tical fissure, clearly traced in the tuffs of
the river-bed. In 1961, V.N. Vinogradov
first described it with the complete opera-
tion period of 16 minutes, pulsating spout-
ing taking 8 minutes. Our occasional
observations (in 1984-1994) showed that
boiling water was flowing out almost un-
interruptedly, with minor pulsations and
debit of 2-3 1/s. Water outflow is accom-
panied by intensive steaming without any
visible spouting of steam-water mixture
(Photo 90). Below it, down the slope, pe-
riodical outpouring of steam-water mix-
ture can be noticed from a fissure, forming
a sort of mini-geyser often sunk by the
river when its level rises. 10 m up the cur-
rent we distinguish three more discharges
of steam-water mixture in a fissure
stretching perpendicular to the river-bed.
Two of them form the channel vent of a
geyser we named Verkhnii V Rusle (Up-
permost at Channel). Steam-water mix-
ture is ejected with irregular periodicity




OTMeYEeHBI ellle TPU CMeIleHHbIe K TIPaBOMY
Gepery BbIX0/Ia TapOBO/ISTHON CMECH B TPEIIIH-
He, TaKKe MPOXOAANIENH TePIEHIUKYIIPHO
pycay pekn. /[Ba KpallHUX W3 HUX IIPEICTaB-
Js10T 060 BBIXOAHOE OTBEPCTHE KaHasa
reiizepa, Ha3BaHHOTO HaMu Bepxnuii 6 pycie.
[TapoBoastHast cMech BHIGPAChIBAETCS C HEpe-
TYJISIPHOH TIEPUOIUYHOCTRIO U pacxozoM. Pe-
JKUM €ro AeHCTBUS BUAUMO OIPeNessIETCs
CTEeMeHbI0 MOMaaHnsd XOJOAHOU peuHOU
BOJIBI B KaHaJI reiizepa. Broliiie aTux refizepon
B osiute [eii3epHoil Ty OUHHbIE TEPMATIbHBIE
XJIOPUIHO-HATPUEBBIE BOJBI PA3TPYKAIOTCS
TOJBKO B BUMEe UCTOUHUKOB. [locnenanit u
caMBbIil BBICOKUI 0 abCOMIOTHON BHICOTE
BcTpedeH B 200 m ot BepxHero refizepa Ha Jjie-
BOM Oepery. To KUIIAIUN BOCXOAANINN UC-
tounuk ¢ aeburom 0,2 1/c. o cymecTBy
ncrouruk (Bepxnuii Xaopuonwiit) o6o3Hada-
eT BepxHIoI0 Tpanutly VIII yuactka. MoxxHO
CKa3aTb, 4yTo 3a Heil /lonuna TelizepoB crano-
BUTCS TIPOCTO JTIOTUHON pekn leiizepHoil.

and debit. Its operation mode is appar-
ently conditioned by the volumes of cold
river waters injected into the geyser chan-
nel. Further up from these geysers in the
Geysernaya valley, deep thermal chloride-
sodium waters discharge only in the form
of springs. The last and the uppermost of
them was found 200 m from the Verkhnii
geyser on the left bank. It is a boiling as-
cending spring with debit of 0.2 1/s. Ac-
tually, the spring (Verkhnii Chloridnyi,
Uppermost Chloride ) marks the upper
margin of Site VIII. We could say that
from here, the Valley of Geysers becomes
merely the basin of the Geysernaya river.

IX, IIOJIE BEPXHE-TEMI3EPHBIX
NCTOYHHUKOB

IX, THE FIELD OF
VERKHNE-GEYSERNYE
(UPPER-GEYSER) SPRINGS

PacriosioxeHno mpakTUUeCcKu TOJBKO Ha
JIEBOM CKJIOHE JI0JIUHBI . [eli3epHoii, B 5 KM
BhIIIE ee yCThsl. TepMmasibHOE 10JIe 06sI3aHO
CBOWM TIPOUCXOK/IEHNEM BBIX0/IaM Ha TIOBEP-
XHOCTDb Iapa. XapakTepHO# ero oco6eHHoC-
THIO SABJSIETCS OTCYTCTBHME BOCXOIIIMX
KUISNUX UCTOYHUKOB U reii3epoB, cBUE-
TEJLCTBYIONNX O Pasrpy3Ke BOJ XJIOPUIHO-
HATPUEBOTO cocTaBa. OcHOBHBIE
TEPMOTIPOSIBJIEHNST - MOIIHBIE CTPYHW HACHI-
IIIEHHOTO TIapa, KUIISIINe WU IPsizeBble Hec-
CTOYHBIE KOTJBI, BOJAAa B KOTOPBIX
[IpeICTaBIsIeT OO0 KOHIEHCAT, CMEeTTaHHbIN
C BOJIOI TIOBEPXHOCTHOTO cTOKa. [louTH B ca-

This area stretches almost exclu-
sively over the left slope of the Geysernaya
river valley, 5 km up from its mouth. This
thermal field owes its origin to surface
steam discharges. Its peculiarity is ab-
sence of ascending boiling springs and
geysers that might evidence the discharge
of chloride-sodium waters. Major thermal
manifestations here — powerful streams of
saturated steam, boiling internal-drainage
water or mud pots whose waters present
condensate mixed with waters of surface
drainage. The only discharge of over-
heated steam (temperature of 110°C) ac-
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MO BepXHEH M0 TEYEHUIO PEKU YACTU OIS
HabJII0IaeTCs eIMHCTBEHHBII BBIXO Iepe-
rperoro napa (temmepatypa 110°C), compo-
BOXK/TaeMBIH BbIZlesieHNeM ra3a. XapaKTepPHBIM
JIIST BTOTO TIOJIST  SBJISETCS TaKXKe Pasrpys-
Ka TEIIBIX U TOPSIYUX BOJ B BUJIE HUCXOJIS-
mux uctouHukoB. DopmMupoBaHUe UX
OUYEBMJIHO CBI3aHO C KOHJIEHCAIlel mapa.
Bepxne-TelizepHoe - BTOpoe 110 BeJiu-
yuHe TepMasibHoe 1oJie. OHO BBITSHYTO B
BUJIE OT/IEJIbHBIX IIATEH 110 10J1nHe [eii3epHoit
noutu Ha 1800 MeTpoB 1 UMeeT MUPUHY 0
300 m. Ob6mas 1oMaab rPyHTa, HATPETOrO
1o temmepatypbl 20°C Ha riybune 1 M 31eCh,
cocrasJider 0,34 kM2, a OTIEeJIbHBIX IATEH - 710
0,1 kM2 Ono maunnaerca B 350 M BblIlIe 110
TEUEHWTIO PEKU KUTISATIETO UCTOUYHNKA Bepx-
Huii XJIOPUHBII TIOSIBIIEHUEM Ha JIEBOOEPEsK-
HOM CKJIOHe Ha BbicoTe Gosiee 100 M Haz pexoit
TepMaJIbHOU TToNaIKu. BusyaibHo oHa BbI-
JIEJISIETCS 110 GEJIECHIM U JKEJIThIM MATHAM 13-
MEHEHHBIX MTOPOJ U OT/EJbHBIM MapOBBIM
cTpysM u uMmeeT pasmepbl 600x250 M. Janee

companied by gas emissions is observed
in the uppermost part of the field. Typical
is also discharge of warm and hot waters
in the form of descending springs, whose
origination is evidently associated with
condensation of steam.
Upper-Geysernoye is the second in
size thermal field. It is extended in isolated
spots along the Geysernaya basin for al-
most 1800 m, with width up to 300 m.
Total area of the ground heated to the
temperature of 20°C at adepth of 1 m here
makes 0.34 km?, that of some spots being
up to 0.1 km--2 The field begins 350 m up
the river course from the boiling spring
Verkhne-Chloridnyi and is marked by the
appearance of a thermal ground (600 r 250
m) at the left bank, more than 100 m above
the river. Visually, it is recognized by
whitish and yellow spots of altered rocks
and individual steam jets. Further up the
river, thermal field comes down almost to
the water edge and stretches along the left

92. Ilaposvie cmpyu u eudpomepmanvio- usmernennole nopoovt Bepxne-Ieiizep-

HO020 noJiAa.

Steam vents and hydrothermally altered rocks of theUpper-Geyser field




93. Hcmoxu pyu. Iopauuii, Bypaswuii
xomen nocae 1986 e.

Heads of the Goryachii creek,
Burlyashchii pot after 1986

BBEPX [0 PeKe TepMaJIbHOE TI0JIe OITyCKaeTCs
BHU3 TIOUTH /IO CAMOI PEKU 1 TIPOTATUBAETCS
110 JIEBOOEPEKHOMY CKJIOHY Ha PACCTOSIHUE B
600 M ipu mupune 100-200 M. B mepsoii mmo-
JIOBUHE TEPMAJIbHOTO TOJISI CAMble TPpUMeYa-
TeJIbHbIe TEPMOITPOSIBIIEHUST TPUYPOUYEHBI K
6acceiitnam pyubeB Terioro u Topsiuero, B
OCHOBHOM - K UX BepX0BbaM. Pyueil Teribrii
HAYMHAETCS C BBIXO/Ia HA TOBEPXHOCTH BOJIBI
¢ Temmepatypoit 26-31°C B BUIe HUCXOISIIINX
HMCTOYHUKOB, IMPOCJIEKUBAEMBIX MTOYTU HA
CTOMETPOBOM OTpe3Ke pyubs. Camblil BepX-
HUIT BBIXO/] BOJIBI HAXOJAUTCS UYTh HUIKE MOJI-
HOXbsSI OOPBIBOB, CJOKEHHBIX YePHBIMU
AHJIE3UTOIAIIMTOBBIMU U JIAIUTOBBIMY JIaBa-
M. VICTOUHMKH JAI0T Hadasio HeGOJIbIIIM Py -
yeiikaM (¢ pacxomoMm okomo 20 m/c),
COCTaBJISIIOLIMM JIeBbIi ¥ TpaBbIii BeTBU Ten-
Jioro. Mectamu py4eiiku pa3inBarorcsi, oopa-
3ysl TeNJible KPOIIEeYHBIE 03€PKU Cpeau
KPYITHBIX TJIbI0 JTaBbL. B cpesHeM TedyeHnu py-
gybs Teroro Ha mpaBoM Oepery HaxXOIUTCST
MorrHasg maposast ctpys (dborto 92). Pacxon
pPyubs B ycThe pocturaet 180 /¢ mpu cpen-
Heit remmepatype 25,5°C.

Pyueii lopsunii Tak:ke CBOUM UCTOKAM
ob6s13aH TerbiM uctounukam. /[o 1986 r. py-
yeil IeHCTBUTEIbHO OBLIT TOPSIYMM, GJ1aroaapst
BBIXO/Y B €T0 BEPXOBbE MOIITHOM ITaPOTra3oBOi
CTPYH, PACIIOJIOKEHHOI B BOPOHKE TI0 hopMe
TTOXOKel Ha Ye4eBUILY C AJIUHHOU OChI0 B 7 M
KOpPOTKO#1 - 3 M. Boponka Gblia 3amoJiHeHa
BOJION CTEKAIOIIeTo B Hee TEIJIOTO pydeika,
XOJIOZTHOH BOJIOH MOBEPXHOCTHOTO CTOKA M
KOHJIeHcaToM Tapa. Bojia B BOpoHKe Harpesa-
Jtach mapom 1o temirepatypsi 70°C. Ha moBep-
XHOCTH BOJIbI B BOPOHKE OBIJINW BUIHBI
Gypaisitie rprudOHbI, 06pa30BaHHBIE TTPOPHI-
BaIOITMMCS Yepe3 BOLy MapoM u razoM. OTcio-
na ero HaszBaHue “bypaswuii komen’. B
XOJIOZIHYIO ITOTOTY TIOJIHUMAIOIIUIICST HA BBICO-
Ty 200-300 M cTOI6 AP MOKHO OBLIO HAOJIIO-
IaTh Jaxke C IeHTpajJbHON yacTu [[oamHbI

bank for 600 m, the width being 100-200
m. Within the first part of the thermal field,
the most remarkable thermal manifesta-
tions are confined to the basins of Teplyi
(Warm) and Goryachii (Hot) creeks,
mainly to their headwaters. Teplyi creek
originates from the surface discharge of
water with temperature of 26-31°C in the
form of descending springs traced for al-
most 100 m along the creek. The uppermost
water vent is located a bit lower than the
foot of the precipices composed of black
andesitic-dacitic and dacitic lavas. The
springs give rise to small streamlets (with
flow rate of about 201/s), constituting left
and right branches of the Teplyi creek.
Here and there, the streamlets flood form-
ing tiny warm lakes among large blocks of
lava. In the middle course of the Teplyi
creek, on its right side, there is a powerful
steam jet (Photo 92). Flow rate of the
creek in its mouth reaches 180 1/s, given
average temperature of 25.5°C.

Goryachii creek also owes its ori-
gin to warm springs. Till 1986 the creek
was really hot due to the discharge at its

157



© B.M. Cyepoboe V.M. Sugrobov

158

94. Bvixoo nepezpemozo napa (memnepamypa
110°C) na Bepxne-Ieiizepnom noae - @ymapoaa.

Discharge of overheated steam (temperature
110°C) at the Upper-Geyser field — Fumarole.

headwaters of a powerful steam-
gas jet located in a funnel shaped
lentil-like with the longer axe of
7 m, and the shorter one of 3 m.
The basin was filled with water
from a warm streamlet running
into it, hot water of surface
drainage and steam condensate.
Water was heated the to 70°C.
Bubbling gryphons formed by
steam and gas bursting through
the water could be seen on its
surface, thus prompting the
spring’s name “Burlyashchii
Kotel, Seething Pot “. In cold
weather, steam column rising up
to 200-300 m could be observed
even from the central part of the
Valley of Geysers. Most prob-
ably, this very column steam saw

TeiizepoB. Ckopee BCero, MMEHHO TOT CTOJIO
mapa Buzenn B cBoe BpeMms B.JI. Komapos u
b.1. IIniin, nepecekast ceBepHOE TTOTHOKbE
ByJskaHa Kuxmunsera. Bertekaroras u3 BOpoH-
KU TIO/I3EMHBIM ITyTeM, Uyepe3 y3KyIo (TTpumep-
HO 20 M) TIepeMbIUKY, BO/Ia U TIPEICTABJIAIA, B
CYNITHOCTH, Topsuuii pyveil. Boga B BopoHke 1
pyube HIKe ee TprodpeTaia XapaKTepHbIii Ge-
JIECHIT I[BET, MyTHOCTb U 3aTTaX CEPOBOIOPO/IA,
CBSI3aHHBIH ¢ PACTBOPEHUEM ITPU KOHIEHCAITIT
KUCJION CepOBOJIOPOIHON KoMIOHEHTHI. O6-
Ui pacxo pyubs coctaBisan 193 n/c, Tem-
mepaTypa BOJABl B IPUYCTHEBON 4YacCTH -
40-45°C. B 1986 . Bypastiuii koten ncyes, [o-
paunii pydeit mpeBpaTUICs B MaJIeHbKUH Tell-
JIBIF pydeek, a MOBEPXHOCTh TEPMAJIbHOTO
10Jist ObLJIa ycestHa 00BaJIbHBIMU OTJIOKEHUSI-
MU, B OCHOBHOM O0JIOMKaMH JIABOBBIX MTOPOJL
BepxHeli yacTu ckyioHa (poto 93). smenenue
TUIPOTEPMATIBHOM JIETETBHOCTH 1 0OBaJI, BO3-
MOJKHO, SBUJIUCH CJIEIICTBHEM TTPOU3OIIIEIIIe-
ro He3aJ0JIT0 [0 3TOT0 CHJIBHOTO
3eMJIETPSICEHNS.

3a pyubeM [opsunM BBEpX 110 TEUEHUTO
PEKY TePMAJILHOE TT0JIe TIOJIXOIUT K PyCJTy, 3a-
HUMAas 3/1eCh TEPPACUPOBAHHYTO TIOBEPXHOCTD
JieBoro Gepera. Bouibiiiast yacThb moJist pacio-
JIO’KeHa Ha CaMOM BBICOKOM OT PeKH YPOBHe,

in due time V.L. Komarov and
B.I. Piip when crossing the northern foot
of the Kikhpinych volcano. The hot stream
was actually presented by water leaking
from the basin by the underground way,
through a narrow (about 20 m)
feedthrough. Water in the basin and in the
creek below it acquired peculiar whitish
color, turbidity and smell of hydrogen sul-
fide caused by dissolution of hydrogen sul-
fide component when condensing. Total
debit of the creek made 193 1/s, water tem-
perature in the near-mouth part being 40-
45°C. In 1986, Burlyashchii Kotel
collapsed, Goryachii creek turned into a
small warm streamlet, while the surface of
the thermal field was littered with crum-
bling sediments, mainly by the debris of
lava rocks of the upper part of the slope
(Photo 93). Change of hydrothermal ac-
tivity and collapse were probably the con-
sequence of a strong earthquake that had
taken place shortly before it.

Up the river current from the
Goryachii creek, the thermal field ap-
proaches the river-bed occupying terraced
surface of the left bank. Most part of the
field is located at the highest level with re-
spect to the river. Its width is 30-40 m, and




nmeeT mupuHy 30-40 M 1 BBITSIHYTA BIOJb
pexu Ha 150 M. CBoe06Pa3HBIM LEHTPOM IIOJI
SIBJISIETCST HEOOJIBIIIOE 03EPKO C KUTISIIEN OT
MHOTOYUCJIEHHBIX TAPOTa30BhIX CTPYU BOJOM.
K koHILy JleTa OHO BBIKHUTIAET, TTPEBPAIASICH B
TLJIOIIAJIKY PACCPEIOTOUEHHBIX BBIXO/IOB I1apa.
Psinom ¢ 03epkoM - XOIMUK THAPOTEPMATBHO-
M3MEHEHHOM IJIMHBI C KOPOYKAMU CEPbI U TISIT-
HaMU Tapsmiero rpyHTa, Tak Ha3bIBAEMBbIH
“cepuslii 6yrop”. Kpome T0OT0, B HEGOJIBIITIX
MTPOMOMHAX HAOTIOIAIOTCS TPSI3EBBIE KUTISITITIE
KOTJIBI, OT/IEJIbHBIE BBIXO/IBI MTapa. Boja, oOpa-
3yIoNIasicst Mpy KOH/IEHCAITNY TTapa B KOTJIaX 1
pyueiikax, 0ObIYHO, KUCJIast U IMeeT CyIb(haT-
HO-KaJIbIIMEeBO-HATPUEBBII COCTaB ¢ MUHEPA-
smsanueii 0,7-1,5 r/1. OTciofa XOpoIo BUAHbL
TepMaJibHbIe TIIOMIAAKU 110 060uM OOpTaM B
BEPXOBbSIX pyubsi IlobeM, BbIIESIONIUECS
SIPKUM JKEJITBIM I[BETOM U JIByMSI MOITHBIMU
MIAPOBBIMU CTPYSIMU.

Ha mpaBowm Gepery TeiizepHoii mMmeer-
Cs1 TOJILKO OJTHO MECTO TU/IPOTEPMAJIBHON aK-
TuBHOCTU B 250 M BBIIIIE yCThs pyd. Terioro:
BBICTYTI-TJIBI0A (Y CAMOTO PYCJia PEKH) MecT-
PO-TIBETHBIX TUPOTEPMAJIBHO M3MEHEHHBIX
MOpoJl ¢ NsITHaMu napsiiero rpyHra. Peka
TeitzepHast 0OXOAUT ATOT BBICTYII, IeJIast KPy-
TOI MOBOPOT BJeBO. U, HakoHeIl, Ha J1eBOOe-
pexbe peku lefizepuoit B 300 M BoITIE
YIOMSIHYTOTO BBICTYIIA, B PYCJIe MaJIO3aMeT-
Horo pyueiika B 100 M 0T eTo ycTbhs, HAXOIUT-
cd TIpUMedYaTeTbHBIN KOHIIEHTPUPOBAHHBIN
BBIXO/I IEPETPETOTO TTapa, HA3BAHBIN HAMY 13-
3a Bbicokoii Temnepatypsl (110°C) Dymapo-
zoti. DyMaposa u OKpy:;Kaloliie ee KUTISIIIe
BOPOHKHM M KOTJBI ¢ TeMmepaTypoi 95-98°C
1 HeboJIbIINEe cepHble GYTOPKU PACIOJIOKe-
HBI B BODOHKOOOPa3HOM MOHUKEHUHU BEPXO-
BbEB pyYeliKa, CTEHKU KOTOPOTO CJIOKEHBI
JKEJITBIMU TUIPOTEPMATTbHO-U3MEHEHHBIMU
rimmHamMu (poto 94). /amee BBepX 11O TEYEHUIO
peku (0 pyu. KposaBslii) Hab0ma0TCS
JIUTIB OT/ICTbHBIE €/IBa PA3JINIIIMbIE TEPMAJTb-
HBbIE TJIOMIA/IKH.

Bce ocTanmpabBIE TEpMOTIPOSBIEHUS
Bepxuell yactu Hacceiina TelisepHoii KpaTKo
OXapaKTEePU30BaHBI B TIPEABIAYIINX Pas/ierax
Ty TEBOIUTEIS.

it stretches along the river for 150 m. Small
lake, whose water is boiling due to numer-
ous steam-water streams, forms peculiar
center of the field. By the end of summer,
it boils away leaving a ground of dispersed
steam discharges. Beside the lake, there is
a small hill of hydrothermally altered clay
with crusts of sulfur and spots of steaming
ground, the so-called “sulfur mound”. Be-
sides, boiling mud pots and single steam
outlets are found within small scours. Wa-
ter formed in the result of steam conden-
sation in pots and streams is typically
acidic and has sulfate-calcium-sodium
composition with salinity of 0.7-1.5 g/I.
From here, thermal grounds over both
sides in the headwaters of the Podjom
creek are clearly seen, remarkable for their
brisk yellow color and two powerful steam
vents.

At the right bank of the Geysernaya
river, there exists only one area of hydro-
thermal activity, 250 m up from the mouth
of the Teplyi creek: that is the ledge-block
(just by the river-bed) of brightly colored
hydrothermally altered rocks with patches
of steaming ground. Geysernaya bends
round this ledge, steeply turning left. Fi-
nally, on the left bank of the Geysernaya
river, 300 m away from the mentioned
ledge, in the channel of a hardly visible
streamlet 100 m away from its mouth, a re-
markable concentrated discharge of over-
heated steam is located. Because of its high
temperature (110°C), we called it the Fu-
marole. Fumarole and surrounding boiling
pots with temperature of 95-98°C, as well
as small sulfur mounds, are located within
the funnel-like depression of the streamlet
headwaters whose walls are composed of
yellow hydrothermally altered clays
(Photo 94). Further up the river course
(till the Krovavyi creek), only isolated
hardly distinguishable thermal grounds
can be found.

All the other thermal manifesta-
tions are briefly characterized in previous
chapters of the present manual.
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OTJ/IOJREHUNA TEPMAJIBHbBIX BO/J -
TEM3EPUTHI 1 TEPMO®UJIbHBIE

BOJAOPOC/IN

SEDIMENTS OF THERMAL WATERS -
GEYSERITES AND THERMOPHILIC ALGAE

«Ha 3emne nem pas.
Pa3zee umo xycouxu ezo,
pasopocannie no ceemy ».
Krone Penap

“There is no Heaven on Earth.
Unless its small pieces
dissipated all over the World”
Joule Renar

TE13EPUTHI

GEYSERITES

Te cyacTAMBITBI, KOTOPBIM YAATOCH TO-
6biBath B Jlosmmne Teitsepo Ha KamuaTtke n
HabJTI0/1aTh, HAITPUMED, U3BEPKEHNE Telizepa
Besnnkana HUKOTIa He 3a0y/AyT CBOMX OIILY-
IMeHWH. YIMBUTEIbHOE COUETaHUE JIBYX
JyBCTB - BOCTOPTA U CTPaxa OJHOBPEMEHHO
BBI3BIBAET Y JIf0jIeil HabJTo/ieH e 9TOro Oyii-
CTBa MMPUPOJIHL.

leiizepnl! YHUKANBbHBIE TPUPOITHBIE
kursaiue (portanel. Ho B HUX KUTIUT He TIpe-
CHasg BOJ/Ia, a PacTBOP, COZIEPIKAIIUN 0 He-
CKOJIBKUX TPAMMOB Ha JIUTP BCEBO3MOKHBIX
COJIeli, B TOM YHCJIe MHOT/A IO TI0JTy TpaMMa
KkpeMHe3eMa. KpeMHeseM MoXKeT HaXOIUThCA
B BOJIe B UeTHIPEX popMax: 1) pacTBOPEHHOT
- MOHHOU U MOJIEKYJISIPHOM; 2) arperaTHo -
KOJIJIOWIHOM, 30J1€ - U resie00pasHoi, KOTO-
pad MOKeT TepPeXOIUTh B PACTBOPEHHYIO; 3)
B3BECH YaCTHIL ¢ aJCOPOMPOBAHHBIMU HA UX
TTOBEPXHOCTHU CUJINKATaMU U TeX JKe arpera-
TOB KPEMHUS; 4) KPEMHEOPTaHMYECKUX CO-
ennHeHn. B reii3epHbIX BoJax KpeMHUI
MIPUCYTCTBYET, TIaBHBIM 00Pa30M, B PacTBO-

Those lucky ones who managed to
visit the Valley of Geysers in Kamchatka
and see, for example, spouting of the
Velikan geyser, will certainly never forget
their impressions. Amazing combination
of two feelings — delight and fear are si-
multaneously experienced by people when
watching this violence of nature.

Geysers! Unique natural boiling
fountains. However, it is not fresh water
that boils within them, but solution con-
taining up to a few gram per liter of vari-
ous salines, among them, sometimes, up to
half-gram of silica. Silica may be present
in waters in four states: 1) dissolved —
ionic and molecular; 2) aggregative — col-
loid, ashy and gel-like that can transform
into dissolved one; 3) dredge of particles
with adsorbed on their surfaces silicates
and the same silicon aggregates; 4) silica-
organic compounds. Silica is present in
geyser waters mainly in dissolved and, to
a lesser extent, colloid form. As it is




PEHHOI U B MEHbIIIeH cTeleH! - B KOJJIOW/I-
Holl hopme. Kak n3BecTHO, PaCTBOPUMOCTH
GOJIBIIIMHCTBA COJIEN MajlaeT ¢ TMOHKEHHEM
teMrepatypbl. IIpu BeIOpoce KUIISAIIETO pa-
CTBOpA ¢ TIIyOMHBI KaHasla refi3epa Ha oBep-
XHOCTb 3eMJIU TIPOUCXO/IUT PE3KOE CHIKEHNE
TEMITEPATYPBI, IABJIEHUS, THTEHCUBHOE TIAPO-
obpa3oBaHie U KaK CJIEICTBUE - TIOTEPSI Pa-
CTBOPEHHON YTJIEKUCJIOTH U HEKOTOPOE
MOHWKEeHHE TIeJI0YHOCTH pacTBopa. Kpome
TOTO, C MAPOM yXouT nopsinka 10% nuctii-
JISITA ¥ OCTAOIINICs pacTBOP Oyet bosiee Mu-
Hepasm3oBaH. TakuM 06pa3oM, OXJIakIEHHAsT
BOjIa Teii3epa CTAaHOBUTCS TTE€PECHITIIEHHOM OT-
HOCUTEJIbHO KPEMHE3EMA, U OH BBITIAJIAET U3
Heé B BHUJle CBOEOOPa3HOIl HAKUIIU OKUCJIOB
KpeMHUsI -Teii3epuTa.

Teitzeput mpescTaBisieT cOOOM KO-
JouiHoe, aMopdHOe, T.e. ellé He PACKPH-
CTaJIIM30BAaHHOE BEIIECTBO, COCTOSINEE U3
KpeMHe3éMa 1 MOJIEKYJT Bojibl. KpeMHuCTBIE
OTJIOJKEHUST B IPUPOJIE OTJIATAIOTCS U3 JIBYX
THUIIOB BOJI - CYOIETOYHBIX U MEJTOYHBIX Te-
perpeThIX BOJ XJIOPUIHO-HATPHEBOTO COCTA-
Ba, W M3 KHUCJIBIX BOJ, 00OTraléHHbBIX
KPEMHEKHCIOTOI. B obmacTsix coBpeMeHHO-
IO BYJIKAHU3MA TIPAKTUYECKU BCE TEN3E€PUTHI

95. Ietizepumosutii naaw zevizepa Tpoiinoi.

Geyserite shield of the Troinoi geyser

known, solubility of most salines de-
creases with decreasing temperature.
when boiling solution is poured out from
the depth of geyser channel onto the
ground surface, there occurs abrupt de-
crease of temperature and pressure, as well
as intensive steam formation, and conse-
quently, loss of dissolved carbon dioxide
and certain decrease of solution alkalin-
ity. Besides, about 10% of distillate is re-
moved together with steam, thus making
remaining solution more mineralized. So,
cooled geyser water becomes oversatu-
rated with respect to silica, and the latter
precipitates in the form of peculiar scales
of silica oxides named geyserite.

Geyserite is colloid, amorphous
(that is not yet crystallized) substance
consisting of silica and water molecules.
Siliceous sediments are naturally depos-
ited from two water types — subalkaline
and alkaline overheated waters of chlo-
ride-sodium composition and acidic wa-
ters enriched in silica acid. In the areas of
modern volcanism, practically all geyser-
ites are deposited from subalkaline ther-
mal waters, that is, with geyser outflow
regime. Geyserite construction
of various configurations are
usually formed around channels
of frequently spouting geysers.
They are often presented by cov-
erings or shield-like surfaces
coating the slopes (Photo 95)
and forming queer towers, ped-
estals, columns and cones around
geyser channels (Photo 96, 97).
Sometimes they stick to the
slope like “swallow’s nests”.

Of great interest are mor-
phological differences of geyser-
ites. Sincessilica is precipitated in
colloid state, its films typically
form spherical micro-nodular
structures (Photo 98). In case of
flat surface of geyser water drain,
geyserites will also be flat. Wavy
geyserites are formed if the drain
surface is a bit inclined. On steep
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96. Teiizepumosuiii konyc zetizepa
Caxapnoui.

Geyserite cone of the Sakharnyi geyser

OTJIaraloTCst U3 CyOIIeTOUHBIX TEPMATbHBIX
BOJI C T.H. Tefi3epPHBIM PEKIUMOM n3JuBa. Bok-
PYT KaHAJIOB YaCTO U3BEPTATOIIIXCS TE3ePOB
06BIYHO 06PA3YIOTCSI Tei3ePUTOBBIE TIOCTPOI-
KM pasHoii kouduryparuu. YacTo 3To moKpo-
BBI, MameoOpasHbie MOBEPXHOCTH,
MOKphIBatoInue cKaoHb! (poro 95). Hepenko
BOKPYT KaHAJIOB Teii3epoB 06pa3yioTcst mpu-
qyTBbIe GaIllHU, CBOEOOPa3HbIE MbeIecTa-
JIBI, CTOJIOBI, KOHYCBI Teiizeputa (oo 96,97).
WHorna oHy IensaTest K CKIOHY THIIA «JIACTOY-
KUHBIX THE3T».

Ouenb UHTEPECHBI MOPDOTIOTHYECKTE
Pa3HOCTH Tel3epuToB. Tak Kak KpeMHE3EM
BBITIAJIAET B BUJIE KOJJIOW/A, TO €0 TJIEHKU
00bIYHO 00pasyoT chepruuecKue MUKPOIOY-
KOBUIHBIE CTPYKTYPHI (poTo 98). B ciyyae
TJIAJIKOH TOBEPXHOCTHU CTOKA, TT0 KOTOPOU CTe-
KaloT refi3epHble BOJIbI, Teii3epuT Takxke Oy-
JIeT UMEeTb TJAaJKYI0 TOBePXHOCTb. lIpu
c1aboM HaKJIOHE TIOCKOCTH CTOKA BOJIBI 00-
PasyIoTCsi TeH3€PUTHI C BOJTHUCTON TTOBEPXHO-
crbio. Ha KpyThIX cKiIoHAX BOJIM3H rprdoHa
00pasyioTCs YenryiiuaTbie reii3epuThl, MacCH-
BBl KOTOPBIX COCTOSIT U3 MEPEKPHIBAIOTINX
JIPYT JIPYTra TOHKUX CJIOEB, YEIIyU KPEMHE3E-
Ma. Bpasm ot rpucdona ati yerryiiku npuo6-

slopes, close to the gryphon, scaly gey-
serites are formed whose masses con-
sist of overlapping thin layers, scales of
silica. Away from the gryphon, those
scales obtain the form of thin-laminated
formations (laminar differences). In the
zones of steam-formation, botryoidal
geyserites are usually formed at the ex-
ternal walls of geyser gryphons, small-
nodular geyserites with velvety surface
coating the internal walls. Of special in-
terest are coral-like types of geyserite
resembling colonies of sea-corals. Their
“branches” and knurls are formed at flat
surfaces, at some distance from the vent
of the geyser gryphon, within the area
of spilling of water ejected during the
eruption. Occasionally, given the ab-
sence of macro-admixtures or any lo-
cal colorants, pearl-like geyserite grows
under the same conditions. Its spheri-
cal pea-like micro-nodular aggregates

of white color with pearly glare make gey-
serite shield amazingly beautiful. In case
of junction of several such big spherules,

97. TIeiizepum zetizepa Coceo.

Geyserite of the Sosed geyser




peculiar “roses” are formed,
balls with surfaces resembling
cauliflower, and so on (Photo
99). Pigment substances (thin
dredge of clay minerals, hy-
droxides of iron and alu-
minium, copper oxides and
other compounds) dye geyser-
ites in different colors (Photo
100, 101). Water splashes form
geyserite with honeycomb,
noose-like surface morphology
around minor vents — so-called
“diminutive geysers” that are,

98. Cpepuneckue muxponouxoeuonsie paznocmu  in fact, small pulsating springs.

eeuizepuma. Ieuszep Tpouinoii.

Spherical micro-nodular differences of geyser-
ite. Troinoi geyser

It has been noted that in
the zones of geyserite construc-
tion with temperature below
55°C, blue-green algae develop.

peTaioT OOIMK TOHKO-TUCTOBATIX HACJIOEHUIT
(scToBBIE pa3HOCTH). B myskuiiax ¢ 3acToii-
HOU BOJIO¥ ¥ MPH PEIKUX U3BEPKEHUSAX 00-
pas3yioTcs KOPOUYKU C <«TaKbIPOBOU»
CTPYKTYPOH 32 CYET MOJTUTOHATBHBIX TPETIIH.
B 30He mapoobpaszoBaHus Ha BHENTHUX CTEH-
kax rpudoHa reizepa 0OBIYHO 0OPA3YIOTCS
reifi3epuThl TPO3AEBUIHOTO 00JIUKA.
Ha BHyTpeHHell TOBEpXHOCTH TPHU-
dhoHa B 3THX caydasix 06pasyoTcs
MEJIKOTIOUKOBH/THBII reiizeput ¢ 6ap-
XaTHCTON MOBePXHOCTHIO. OcoObIi
WHTepeC MPEeICTABIISIOT KOPAJLJIOBU/I-
Hble Pa3HOBHUIHOCTH Teif3epuTa, Ha-
MOMUHAIIN[Ee KOJTOHUU MOPCKUX
KopaJioB. X «BeTBU» U HAPOCTBI
00pasyIoTcst Ha MJI0CKOI TTOBEPXHO-
CTH, HA HEKOTOPOM yIaJIEHU! OT yC-
Thsa TpudoOHa Telizepa, B mpepesax
HaJieHus CBEPXY BOJIBI, BbIOpachiBae-
Mol ipu u3Bep;kenun. Muoraa, npu
OTCYTCTBUM B BOJIe MaKpoIpuMecei
U KaKUX-JT100 MECTHBIX KpacuTesen
B 9THU K€ YCIOBUSIX 00Pa3yeTcst KeM-
yyronoxo6HeIii reiizeput. Ero che-

If water splashes get on wind-
brought onto the construction stems,
plant leaves or pieces of moss, the latter
are fossilized and, being consolidated by
the same silica, take part in the formation
of geyserite construction. Geyserite age
can be determined by such fragments of
buried organics. So, in the basement of the
Troinoi geyser edifice, we found a frag-

99. Ieiizepumosviii Hanvle 6 6ude “ueemnoii kanycmol”.

Geyserite burl in the form of “cauliflower”
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puvecKre, TOPOXOBUIHBIE MUKPOTIOYKOBH/I-
HbIE arperaTbl GEIOTo I[BETA € KEMUYKHBIM
6JIECKOM ITPEBPAIIAIOT TeH3ePUTOBbII TOKPOB
B 00pasoBaHKe U3YMUTEJNbHOM KpacoThl. B
cIyJae CIUSTHUS HECKOJIBKIX TAKUX KPYITHBIX
cepyt 06pasyroTcst cBoeoOpasHbie «PO3bI»,
IIIapbl C TTOBEPXHOCTBHIO THTIA <I[BETHON KaIry-
cTol» U T.11. (hoT0 99). [Iurmentupyiorniie Be-
mectBa (TOHKAasS B3BeCh TJUHUCTHIX
MUHEPAJIOB, THPOOKUCIIOB XKeJe3a, aTioOMU-
HUSI, OKACJIOB MeIi U JIPYTUX COEeINHEHN )
OKpaIlIMBaIOT Tefi3epuT B pasble 1BeTa (hoTo
100, 101). Bokpyr MeaKuX BBIXOMOB - T.H.
«KapJIUKOBBIX Teif3epoB», KOTOPbIe MPaKTH-
YECKU ABISIOTCS MEJKUMU TTYJIbCUPYONTUMU
UCTOYHUKAMHU, OPBI3TH BOIBI (HOPMUPYIOT
rei3epuT ¢ COTOBU/IHOM, MEeTeJbYaTON MOp-
(posrorneit TOBEpPXHOCTH.

[Tommeueno, 4To B 30HAX Tefi3epUTOBBIX
MTOCTPOEK ¢ TeMIepaTypoii MeHee 55°C pa3Bu-
BAIOTCS KOJIOHUU CUHE-3eJIEHBIX BOJIOPOCTIEH.
EcJiu GpbI3TH BOJIBI TTOMAAIOT HA 3aHECEHHbBIE
Ha MOCTPOIKY BETPOM CTeOJIH, JIMCTOYKK pac-
TeHWI, KyCOYKHU MXa, TO TIocsieinne hoCCuim-
3UPYIOTCS, U, IIEMEHTUPYSCH
TeM ke KPeMHe3éMOM, yda-
CTBYIOT B (DOPMHUPOBAHWH TT0-
CTPOWKHU reiizepura.
bnaronmaps Takum Kycouxam
3aXOPOHEHHOU OPTAaHUKH ya-
€TCs OTlpesesuTh BO3PaCT
reifzeputa. Tak, B OCHOBaHUU
rei3epUTOBOU MOCTPOUKU
reiizepa «TpoiiHoii» Hamu
Obl1 0OHApYyKeH 00JI0MOK
doccuausnpoBaHHON BETKU
KeJIPOBOTO CTJIAHUKA C €MIé
COXPAaHUBIIUMUCS OPTAHU-
YecKUMU BoJIOKHaMu. Pajno-
YTJIepOHBII MeTO/|
JTATUPOBKY MTO3BOJIHI OTTPEJIe-
JINTh BO3pacT 3TOH Teii3epu-
ToBOI mocTpoiiku. On

ment of fossilized branch of cedar with
still preserved organic filaments. Radio-
carbon dating method revealed that the
construction was about 800 years of age.
Thickness of lamellar geyserite reached in
that site 30 cm. It appears, that formation
of 1 mm of geyserite layer takes 2.5 years.
Consequently, crystallization processes
should have inevitably taken place within
the geyserite construction for such along
period of its existence. Really, in the mass
of silica, quite inhomogeneous in its struc-
ture, texture and chemical composition,
assemblages of various minerals’ crystals
appear in the course of time.

By now, within geyserites of the
Valley of Geysers, 13 kinds of minerals and
amorphous formations have been discov-
ered. Among them, first of all, silica-gel —
amorphous silica of white or grey color,
abundantly enriched in water. Radio-
graphic analysis does not determine any
ordered structure in this substance. Ele-

ments of orderliness associated with the

100. Pyueex, pycnio Komopozo ycmaano KpeMHUCMbIMU HAMEKMU U 2eli3ePUmMom,
OKPaueHHbIX UOPOOKUCTAMU JceNe3a 8 KPACHDLU Usem.

Streamlet whose channel is laid out with siliceous sediments and geyserite,

red-colored by iron hydroxides




okazayica oxoJio 800 jmer. MoUIHOCTD CIOUC-
TOTO Teii3epuTta B aToM MecTe focturana 30 cm.
[Tomyuaercs, yTo Ha (hopMuUpoBaHuE C105 Teii-
3epuTa TOJIIUHON B 1 MM TpebyeTcst OKoJIo 2,5
set Bpemenu. CiieioBaTeTbHO, B TOCTPOITKE
reiizepuTa 3a Takoe 6OJIbIIOE BPEMsI CYIIECTBO-
BaHUS HeM30€KHO JIOJKHBI TIPOMCXOUTH IPO-
11ecChl pacKpucTausanuu. /leficTBuTebHo,
B Macce KpeMHe3EéMa, 0UeHb HEOJTHOPOAHOH 110
CBOEll CTPYKTYpE, TEKCTYPE U XUMUUYECKOMY
COCTaBY, CO BpeMeHeM BO3HUKAIOT CKOTLIIEHUS
KPUCTAJLIOB PA3JINYHBIX MUHEPAJIOB,

K nactosmmeMy BpeMeHu BbIssBIeHO 13
Pa3HOBH/IHOCTEH MUHEPAIOB 1 aMOP(MHBIX 00-
pa3oBaHUM KpeMHe3EéMa B reitsepurtax [losm-
HbI [efizepoB. ITo, IPesK/Ie BCETO, - CUIUKATrelb
- aMOp(HBII KpeMHE3EM OeJI0ro, Ceporo IBe-
Ta, CUJIBHO O0OTalléHHBINA Bofoi. Pentreno-
rpaduyecKuil aHaJIN3 He BBISIBJISIET B 3TOM
BellleCTBE HUKAKOU YIIOPSIIOUEHHOCTH CTPYK-
TYPBL. JJIEMEHTBI YTIOPSZIOYEHHOCTH, CBSI3aH-
Hble €  TPUCYTCTBUEM  MUHepaJa
a-KprcTobamTa, HabJIOAIOTCS B Olajie, KO-
Topeiii B /lonHe TefizepoB nMeeT cieayroriye
PasHOBUIHOCTH: MOJIOUHBIIT ortas (Gesblii, ce-
pBIii, CBETI0-(PUOTETOBBIM UM PO30BBIHI
omnaj); ruaauT (CTEeKJ0BAThIN, OeCI{BETHBDIA,
MIPO3PauHbIil B TOHKUX CKOJIAX); KAXYOJOHT
(HempospavHsIii haphopoBUAHBII o11a ); hu-
oput (I1epJaMyTpPOBasi WU JKEMUYXKHAsT Ha-
kumb); tugpodan (oman 6Geroro UM
CBETJIO-TOJIy0OTO I[BETa, KOTOPBIH TIPH TIOTJI0-
IIIEHUH BOJIbI CTAHOBUTCS MTPO3PAYHBIM ).

B kucabix Bogax obpasyercst 6Jaro-
POJHBIH omnan (pKMPa30Jib ), UMEIOITUH TOTy-
6oBaThIi, rOJIyO0BaTO-OEJIBIN I[BET, C IETKON
omajiecIieHIIneH, TIPU SIPKOM CBETE TTPOCBe-
YUBAIOIIUN ¢ KPACHOBATHIMU PedhIeKCAMMU.
Ha yuactkax mposiBIeHUs U MEJOYHBIX, U
KHCJIBIX BOJL 4acTO HabJIIOJAeTCsl T.H. «OTla-
JoBasg MyKay. JTO MOPOITKOBATHIN Ommas
MYYHHUCTOTO 00JIMKA PasHbBIX IIBETOBBIX OT-
TEHKOB, B 3aBUCUMOCTU OT KOTOPHIX OH Ha-
3bIBAaeTCS KaK BUEPIOJIUT, IPOCEYBPEUT,
MUJIOBUT. B IOIOCTSIX MaCcCUBHBIX Tel3€pu-
TOB HePEJKO BCTPEYAIOTCsI MeJibyaliiue
KPHUCTAJJIUKA KOPOTKOTIPU3MATUIECKOTO
KBapIia, JIACTUHKY a-TPUAMMUTA U UTOJIOU-
KM a-KpUCTOGAIHTA.

101. Kpacnuoui 2etizepum (c npume-
Cb10 2UOPOOKUCIIO8 KHcene3a).

Red geyserite (with admixture of
iron hydroxides)

presence of 6-cristobalite occur in opal.
The following kinds of opal are found in
the Valley of Geysers: lactic opal (white,
grey, light-violet, pink); hyalite (vitreous,
colorless, transient in thin chips);
cacholong (opaque porcelain-like opal);
fiorite (nacreous or pearly scale); hydro-
phane (white or light-blue opal turning
transient when absorbing water).

In acidic waters, there forms noble
opal of bluish or bluish-white color, with
slight opalescence, shining with red re-
flexes under bright light. So-called “opal
flour” is often observed in the areas of
manifestation of both alkaline and acidic
waters. That is powdered opal of various
color shades, depending on which it is
called vierzolite, proceuvreite, milovite.
Tiniest crystals of short-prismatic quartz,
blades of 6-tridymite and aciculae of 6-
cristobalite are often found within the hol-
lows of massif geyserites.
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TEPMO®UJIbHBIE BO/IOPOCJIN

THERMOPHILIC ALGAE

ITepBoe, uyTo Gpocaercst B riiasa MpH
B3TJIsi/le, HAIIpuMep, Ha ckJoH B [lonune Teii-
3€pOB, HOCSAIINI KpacuBoe Ha3BaHUe <«Bur-
pax» - 3TO Pa3HOIBETHBIE MOJOCHI OT
PYUYEUKOB BOJIbI, CTEKAIONIEH OT MHOTOYUC-
JIEHHBIX KPYITHBIX ¥ MEJIKVX T€H3€POB U Ty JTb-
CUPYIOMINX Topssunx ncToyHuKoB (doto 102).
B atoM MHOTO1IBETHE OOJTBIITAS POJIb TIPUHA-
JIEKUT TEPMODUIBHBIM MUKPOOPraHU3MaM U
BoziopocysiM. [IpenMytiiecTBEHHBIM pa3BUTH -
eM B /lonmne leit3epoB mosib3ytoTcs cuHe-3e-
JéHble Bogopocyau. MIX couHble pa3Hou
TOJIIIIUHBI TIJIEHKU BBICTUJIAIOT JTHO TTOYTH
BCEX BOZIOTOKOB C YMEPEHHOI TEMIIepaTypOii,
HHKPYCTUPYIOT Oepera py4ybEB ¢ TeMItepary-
poii He Bbilie 65° C. Berpeuatorest cuHe-3e-
JIEHBIE BOZIOPOCJIH B BUJIE JIJTMHHBIX HUTEM, MX
arperaToB, MPUKPETIIEHHBIX K KAMHSM U TTPH-
XOTJIMBO CTPYSIIIHNX-
csl B CTOKE BOJBI
(dboto 103, 104).

Cune-3ené-
HbIE BOJOPOCIU —
NpeBHENIINEe opra-
HU3MBI 3emun. OHU
3aCeUTN BOOEMBI
emé B JOKeMOpUH,
T.e. TOYTU MWJIJIU-
apz et Hasan. Ha-
yKe U3BECTHO OoJtee
100 Bug0OB cune-3e-
JIEHBIX BOJIOPOCIIEH,
00OUTAIOIUX B TOPSI-
YUX MCTOYHMKAX.
[TpunaTo Ha3bIBAThH
TepMODUIBHBIMU,
T.€. TEMIOTIOOUBbI-

When you glance, for instance, at a
slope in the Valley of Geysers bearing a
beautiful name of “Vitrazh”, the first thing
striking your eyes is multicolored stripes
of water streamlets running from numer-
ous large and small geysers and pulsating
hot springs (Photo 102). Thermophilic mi-
croorganisms and algae play a great part
within this polychromy. Blue-green algae
are the most widely-spread in the Valley
of Geysers. Their rich films of various
thicknesses cover the bottoms of almost all
water flows with moderate temperature
and purfle the banks of creeks with tem-
perature below 65°C. Blue-green algae oc-
cur in the form of long threads , their
assemblages attached to stones and purl-
ing within the water flow (Photo 102, 103).

102. Pasnougemmnwie nonocol 8 pyueixax, 00pazoeantvie mepmoPuioHoLMu
8000pocCaAMU U 2elizepumoM Ha cKaone “Bumpaoc”. Cnesa esepxy zetizep

Hoevtiit Donman.

Multicolored stripes in the streams, formed by thermophilic algae and geyser-
ite at the “Vitrazh” slope. Above, to the left — Novyi Fontan geyser




MU, BOZOPOCIHU, KOTOPbIe UMEIOT ONTUMYM
paspuTus B quamnasone 45°C u Bbire. Ilog-
M€UYEeHO, UTO TepMOhUIbHBIE BOJIOPOCIIN JIyU-
nre pa3BMBAIOTCS B HUCTOYHUKAX C
MOBBITIIEHHBIM CO/IEP;KAHNEM PACTBOPEHHBIX
MUHEPATBHBIX BEIECTB, coiepKamux Na, K,
Ca, C1 u ap. 1 UMeIONIUX TIEPBOCTEMEHHOE
3HAaYEHMe NSl JKU3HU OpraHusMoB. Kpome
TOTO, B TOPSYNUX UCTOYHUKAX OOBIYHO HabJTI0-
JIAeTCsl TIOBBILIEHHOE, 110 CPABHEHUIO C TIpe-
CHOBOJITHBIMH, COJIEP’KAHIE TAKNX 2JIEMEHTOB
kak F, Br, Mn, Mg, Si, Fe, Cu u ap. MeTamos.

B Tepmax [losunse! TelizepoB mpenmy-
NIECTBEHHBIM PA3BUTUEM I10JIb3YIOTCS TaKUE
BUIBI Kak Mastigocladys laminosus, ¢ ero MHO-
TOYNCIEHHBIMU MOPGOTIOTHIeCKUMA (hopMa-
MU (MJIEHKH, HUTH, TyO4YaTbie 06pa3oBaHust);
Synechococcus lividus; S. elongatus;
Phormidium laminosum; Oscillatoria
terebriformis. HutuaTble, siuercThie U BETBU-
CThle TIIEHKHW, WHOT/A CTY/€HUCTBIE MaCCHI
TEMHO-3€JTE€HOTO  I[BeTa  BOJAOPOCIH
Phormidium laminosum o6HapyKUBalOTCSI BO
MHOTUX HEUTPAJIbHBIX U IEJIOYHBIX UCTOYHU-
Kax B uHTepBaje Temieparyp 40-65 u maxe
78°C. OcobeHHO 06UIBHO OH pa3BUBAETCS
mpu 40-50°C, nHOTAA TTOJHOCTHIO TIOKPHIBAsI
MMOBEPXHOCTHh BOJIOEMA TOJCTOU KOKUCTOU
maénkoit (MmaTom). IIpu Temmepatype 6osee
50°C on popmupyer koporkue HuTH. Hanbo-
Jiee TBIIHO Phormidium laminosum passuBa-
erca B ciabouienounoi soge ¢ pH = 7-8,5,
XOTS MOJKET TIPUCYTCTBOBATh B aCCOIMAIIIHT
C IPYTUMY MUKPOOPraHU3MaMU B UHTEPBaJIe
pH =5-9,5.

MHuorue cuHe-3eJIEHbBIE BOJOPOCIHN
MOTYT UHTEHCUBHO Pa3BUBAThCA B BOJAX,
COJIepKAIUX TAKNUEe TOKCUYHbIE JIEMEHThI
Kak pPTYyTh, MBIbAK, cypbMa. Mckioun-
TEJIbHO BBICOKA POJIb CUHE-3€JIEHBIX BOJIO-
pocieli B IpouU3BOACTBE KUCIOPOJA U,
COOTBETCTBEHHO, XJIOPODUJLIA B PE3YJIbTa-
Te hoTocuHTE3a HA cBeTy. Tak, Mo JaHHBIM
9KCIIEpUMEHTAJbHBIX HccaenoBanuit Ua-
cruryra Mukpobmosorun PAH, mposenén-
HBIM Ha TepMaJibHbIX ToJsisgx KamuaTku,
AKCTPAKIUSA XJ0poduIIa U3 rPpaBeuTOB,
Ha KOTOPBIX BU3YyaJbHO HE OTMEYasoCh
pasBUTHE MUKPOOPTaHU3MOB, OOHAPY KU

Blue-green algae are the most an-
cient organisms of the Earth. They inhab-
ited water pools already in Precambrian
age, that is, almost a billion years ago. More
than 100 kinds of blue-green algae living
in hot springs are known to the science
nowadays. Thermophilic (or heat-loving)
are conventionally called algae whose de-
velopment optimum varies within the tem-
perature range of 45°C and more. It has
been noted that thermophilic algae are bet-
ter developed in springs with increased
content of dissolved mineral substances,
containing Na, K, Ca, Cl, etc., and being of
prime importance for the existence of the
organisms. Besides, contents of such ele-
ments as F, Br, Mn, Mg, Si, Fe, Cu and
other metals are usually higher in hot
springs, in comparison to freshwater ones.

Such kinds as Mastigocladys
laminosus with its numerous morphologi-
cal forms (films, threads, sponges),
Synechococcus lividus, S. elongatus,
Phormidium laminosum, Oscillatoria
terebriformus are predominantly devel-
oped in the therms of the Valley of Gey-
sers. Filiform, cellular and ramified films,
as well as sometimes jelly-like masses of
dark-green algae of Phormidium
laminosum, occur in many neutral and al-
kaline springs within the temperature
range of 40-65°C, and even at 78°C. Espe-
cially abundantly it grows at 40-50°C, oc-
casionally completely coverings the surface
of the pool by thick coriaceous film (mat).
At temperatures above 50°C, it forms short
filaments. Phormidium laminosum is most
rapidly developed in slightly alkaline wa-
ter with pH = 7-8.5, though it can be
present in association with other microor-
ganisms within pH range of 5-9.5.

Lots of blue-green algae can inten-
sively develop in waters containing such
toxics as mercury, arsenic and antimony.
Blue-green algae take an exclusive part in
the production of oxygen in the result of
photosynthesis in the light. Thus, by the
data of experimental studies of the Micro-
biology Institute of RAS carried out on
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103. Jnunnvie Humu mepmouavrolx
6000pOCIel NPUXOMAUBO CIMPYAUUX -
cs 6 moxe 600vl.

Long threads of thermophilic algae
intricately streaming within the water

Slow

Kamchatka thermal fields, chlorophyll ex-
traction from gritstones (on which no mi-
croorganisms’ development was visually
discovered) revealed up to 40 mg of chlo-
rophyll per 1 square meter of area. In cases
where blue-green algae were visible, 40-
300 mg/m? of chlorophyll was extracted,
whereas from the area with grasses and
bushes — only 30-100 mg,/m?.

Optimal conditions for the growth
of blue-green algae are as follows: tempera-
ture not exceeding 70°C, pH ~ 7-7.5, and
given than their surface is abundantly

no 40 mr xmopoduiia ¢ KBaa-
paTHOTO MeTpa mJonaau. Tam,
rje ObLI BUAMMbBIE CHHE-3€eJI¢-
HbIE BOZIOPOCJIH, BBIZIETTUIIOCH OT
40 mo 300 mr/m? xmopoduina,
a ¢ TJIONIAIN € 3aPOCISIMU Tpa-
BBI U KycTapHUKa - Bcero 30-100
Mr/m>2

OnTuMaTbHBIMA YCIOBUS-
MU JIJIST POCTA CUHE-3€JIEHBIX BO-
JIopocJielt SIBJISIOTCS TaKKe, KOT/ia
TeMIeparypa BoIoéMa He TIPEeBbI-
maer 70°C, pH ~ 7-7,5 u moBepx-
HOCTh BOJOpOCJEeil 0OUIBHO
CMayuBaeTcsl TepMaJbHON BOJIOH,
ITOTOK KOTOPOH MMeeT TOJIIUHY
He 6osee 2-3 mm. CKOpoCTh poc-
Ta CHMHe-3eJIEHBIX BOJOpPOCeH B

104. Bemeucmote cmyoenucmore naeHKU MeMHO-3€IEHBIX MEPMOPUTLHBIX
8o0opocaell ceucarom emecme ¢ naoarouieti mepmaivbHoi 6000l HA CKIOHAX
Honunwt Ieiizepos.

Ramified jelly-like films of dark-green thermophilic algae hang down together
with the falling thermal water at the slopes of the Valley of Geysers
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9TUX ycaoBusx gocturaer 0,5-1 Mm? B CyTKHL.
Ecyi moTOK BO/IBI 0CTTab€BAET, TO BOAOPOCIU
MoJICHIXaoT 1 orubaioT. [1o mocaeHIM uc-
CJIe/JOBaHUSM CHHe-3eJIEHbIe BOJOPOCIH y4a-
CTBYIOT B (OPMUPOBAHUM TOCTPOEK
refizeputa. [lof 971€eKTPOHHBIM MUKPOCKOTIOM
B reiizepuTe MHOTIa OGHAPYKMBAIOTCS X OK-
peMHeJibie HUTH 1 TpyOUarbie 00pasoBaHMsI.
Kiaccryecknm 06beKTOM Pa3BUTHS KOJOHUI
cuHe-3eJEHBIX Bogopocyel B [lonune Teiize-
POB SABJIsIETCS TTOCTPOIKA Teii3epa (TouHee -
MyJIbCUPYIONIETO UCTOYHUKA) MamaxuToBbIit
I'pot. CBOE Ha3BaHME OH MOTYYUI KaK Pa3 U3-
3a 00MJIBHOTO OOpacTaHusl refi3epuTa CHHe-
3€JIEHBIMUA BOJOPOCISIMHA MaJaxuTOBOH
paciBeTkU. KoHEuHO, HUKAKOTO METHOTO MU -
Hepaja MajlaxuTa B ero noctpoiike HeT. Ho
MMEHHO BOJIOPOCJIM JIeJIAI0T €T0 CKAa30YHO-
TTPEKPACHBIM.

[ToMuMO a9pOOHBIX CHHE-3€JIEHBIX BO-
nopoceii 8 lonune TeiizepoB oOHAPYKEHBI
aHa?POOHBIE TaK Ha3bIBa€MbIe JIUTOTPODHbIE
MUKPOOPTAaHU3MBL. {7151 CBOETO JKM3HEHHOTO
TIpoliecca OHU UCIOJIb3YIOT He 9HEPTUIO COJI-
HEYHOTO CBETA WJIU JAPYTYIO OPTAHUKY, & MU-
HepaJIbHble COeTUHEHNS U3 TOPO] UJTU BOJIBI
- cyabdart, cepy, OKHUCIBI Kee3a, BOAOPOI,
OKHUCJIBI yriieposia u T.j1. [Tpu atom 06619H0 06-
Pa3yIoTCs ra3bl - BOJOPO/I, METaH, CEPOBOJIO-
poa. Tak, B patione reiizepoB CaxapHbI U
Cocet MUKPOGHOJIOTaM ¥ BbIjIe/IeH HOBBIIT JIv-
TOTPOGHBIT MIKPOOPTAHU3M - METAHOTEH C
TeMmmepatypabeiM ontumMyMoM 60°C. A mpu
55°C BBISIBJIEH APYTOH MUKPOOPTAHU3M, KO-
TOPBIN TIPOU3BOJIUII BOJOPOJL TP aHAIPOO-
HOM OKHCJIEHUU yrapHoro rasa. B paiione
refizepa BesmkaH oOHapy KeHbI y4aCTKH TEIT-
JIOTO TPYHTA, T/le 32 CUET TUTOTPOPHBIX Tep-
MOGUIBHBIX OGakTepuil HAET MpoIlecc
BOCCTAHOBJIEHISI OKUCHOTO JKeJie3a ¢ 00pas3o-
BaHWEM MarHeTUTA. ITU MUKPOOPTAHU3MBI,
KOHEUYHO, He BUHBI ITa30M, HO JIESITETbHOCTD
UX OYEHD BeJINKA.

moistened by thermal water flow not more
than 2-3 mm thick. Their growth rate un-
der such conditions reaches 0.5-1 mm? per
a day. If the water flow reduces, algae get
dry and die. Recent researches have revealed
that blue-green algae also participate in the
formation of geyserite construction. Elec-
tronic microscope sometimes shows their si-
licified threads and tabular formations
within geyserites. Typical object of the de-
velopment of blue-green colonies in Valley
of Geysers is geyserite edifice of geyser (to
put it more precisely, pulsating spring) of
Malakhitovyi Grot that had got its name for
abundant enveloping of malachite colored
blue-green algae. There is surely no copper
mineral of malachite in its edifice, but the
algae themselves make it magnificent.

Beside aerobic blue-green algae, so-
called lithotrophic anaerobic microorgan-
isms were found in the Valley of Geysers.
For their living process, they use neither
energy of the sunlight nor any other organ-
ics, but mineral compounds from rocks or
waters — sulphate, sulfur, iron oxides, hy-
drogen, carbon oxides, etc.; at that usually
emitting such gases as hydrogen, methane
and hydrogen sulfide. Thus, in the vicinity
of geysers Sakharnyi and Sosed, microbi-
ologists distinguished a new lithotrophic
microorganism — methanogene, with tem-
perature optimum of 60°C. At temperature
of 55°C, another microorganism was re-
vealed producing oxygen while anaerobic
oxidation of carbon monoxide. In the vi-
cinity of the Velikan geyser, areas of warm
ground were found, where reduction of ox-
ide iron with the formation of magnetite
occurs due to lithotrophic thermophilic
bacteria. These microorganisms can not
naturally be recognized by naked eye, but
their activity is great.
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CBS3b EATEJIBHOCTU TEM3EPOB
C TUTPOTEPMAJIBHOI CUCTEMOM,
MEXAHU3M UX TENCTBUMA

CONNECTION OF ACTIVITY OF GEYSERS
WITH HYDROTHERMAL SYSTEM.
THE MECHANISM ACTION OF GEYSERS.

Cxema TeiizepHoli TUAPOTEPMATHHON
cucteMbl (PUC. 4), UITIOCTPUPYET BHIIEN3-
JIOKeHHOe Ipe/icTaByeHre 0 (GOPMUPOBAHUT
MTOTOKA BBICOKOTEMITEPATYPHBIX HATIOPHBIX
BO/I. B 30He ux pasrpysku, tam e, 6aroza-
ps Bpe3y peku leil3epHoli, HATOPHBINA YPO-
BEHb TIIpEBBINIAET OTMETKH peibeda,
MT0/I3eMHBIE BOJIBI TIOAHUMAIOTCS TIO TPETu-
HaM K moBepxHOCTHU. [lo Mepe ux nBMKEHUS
BBEPX YMEHBIIAETCS THAPOCTATUYECKOE JIaB-
nenne. [lockombKy TeMIiepaTypa BOJBI TIpe-
sermraeT 100°C, Ha HeKOoTOpOil raybune
HAYWHAIOT TMOSBJIATHCS MTy3bIPHKU TIapa, KO-
JINYECTBO KOTOPOTO Bce Gojiee BO3pacTaer,
gyeM OJIMKe BOJIA TIOAXOUT K TIOBEPXHOCTHU U
yeM MeHbBIIIe CTAaHOBUTCS aBienue. [locTur-
HYB TOYKU KUIIEHUSI, BOJIA IIPU JaJIbHENUIeM
TTOTbEME <JIEPKUT» TEMIIEPATYPY KUTIEHUS, &
U30BITOK TEIIa, TPUHOCKHMOTO CBEKUMHU ee
TTOPIMSIMH, TIPEBPAINAET YacTh BOJBI B 11ap. B
pe3yJbTaTe Ha TTOBEPXHOCTH TOSIBISIOTCS TIa-
POBOJISTHBIE, KUTISATIINE UCTOYHUKH, XapaKTe-
pu3yIoIuecs He TOJTbKO U3TUBOM BOJIBI, HO U
BBIXOJIOM TIapa, M Tei3ephl, UMeolIue TIpe-
PBIBUCTHIN XapaKTep U3BEPKEHU TapOBOIS-
Hoit cmecu. OUeBUAHO, UTO KUISANINAE
UCTOYHUKU U Tefi3ephl 3aHUMAIOT BEPXHIOIO U
HeOOJIBINYI0 YacTh BCEil CUCTEMBI, JIBUKEHUE
BBICOKOTEMIIEPATYPHON BOJBI (TeMIIeparypa
6osee 100°C) B KOTOPOiT eCcTh 06sI3aTEIBHOE
yCJIOBUE JIJIST UX CYIIeCTBOBaHUA. TOMTbKO
BOJIa, C TEMIIEPATYPOl 3HAYUTETHHO TIPEBHI-
aroIiell TOYKY KUMeHUs Tpu aTMochepHOM
JIaBJIEHNY, MOKET BCKHUTIATh €Ille /[0 BhIX0/a

Scheme of the Geysernaya hydro-
thermal system (Fig. 4) illustrates the
above notion of the formation of the flow
of high-temperature pressure waters. In
the zone of their discharge, where the
pressure level goes beyond the relief marks
due to the inset of the Geysernaya river,
ground waters ascend to the surface along
the fissures. As they are going up, hydro-
static pressure decreases. Since water tem-
perature exceeds 100°C, at a certain depth
steam bubbles appear, whose amounts in-
crease the closer water comes to the sur-
face and the lower pressure gets. Once
having reached its boiling-point, water
“keeps” its boiling temperature when as-
cending further on, whereas the excess
heat supplied by new portions of water
turns it partially into steam. In the result,
steam-water boiling springs emerge on the
surface, characterized not only by water
outflow, but also by steam releases, as well
as geysers characterized by a kind of bro-
ken manner of steam-water mixture out-
pouring. Obviously, boiling springs and
geysers occupy the upper and minor part
of the whole system, in which movement
of high-temperature (above 100°C) wa-
ters is the indispensable condition for
their existence. Only water with tempera-
ture exceeding the boiling-point at atmo-
spheric pressure can boil up before its
discharge onto the surface. Pressure of the
formed steam thus can be higher than




Ha TIOBEPXHOCTD. /[aBiieHre 00pasyonierocst
mapa Ipu 5TOM MOKET ObITh BbIIIIE TaBJICHUS
BOJIHOTO CTOJIOA U MIPUBECTH K BBHIOPOCY Tia-
POBOJISTHOI CM€eCH.

ITo anamoruu ¢ rugpoTEPMATBHBIMU
CHCTeMaMH, U3y4EeHHBIMU C TIOMOIIIBIO Oypo-
BBIX CKBKUH, ¥, YIUTHIBAS PACCYUTAHHYIO TT0
JTAHHBIM TE0TEPMOMETPOB TEMIIEPATYPY B He-
npax lelizepHoll cucTeMbl, MOJKHO T10JIaraTh,
YTO BCKUTIAHUE, TIOHUMAIOIIENCS 110 TPEIu-
HaM ¥ 3aTeM KaHajaM Telfi3epOB BO/IbI, HAUN-
HaeTcst Ha ryIyOrHe, HAMHOTO MTPEBBIIAOIEeH
riyOUHY BUIMMON 4acTH KaHAJIOB Teii3epoB.
Harmpumep, B ckBaskunax Ilayskerckoro reo-
TEPMaJIbHOTO MECTOPOK/IEHIST, yDOBEHD Haua-
Ja 1apoobpasoBaHus B 3aBUCUMOCTH OT
KOHKPETHBIX THIPOTEOJOTUIECKUX YCIOBUI
m3mensiics ot 50 1o 200 M pu Temmieparype
pesepByapa 150-200°C. TpemuHsl, 110 KOTO-
PBIM BBICOKOTEMIIEPATYPHASI BOJIA TIOJIHUMAET-
Cs1 BBepX Ha yYaCTKaX Pa3BUTHS reli3epoB, KaKk
MOKA3bIBAIOT HAOJIIOIEHIST, TPE/ICTABIISIIOT CO-
6oii HarpaBJieHHbIE BHU3 KAHAJIbI, OTKPHITHIE
K ioBepxHocTu. MDopmMa U IJI0IIAb UX BEpPX-
HETO CeYeHusI Pa3HOOOPA3HBL: OT KPYTJIOTO [I0
I[eJIEBUTHOTO, OT HECKOJIBKUX KBAJPATHBIX
CAaHTHUMETPOB /10 TTEPBBIX KBA/[PATHBIX METPOB.
[1yOuHY UX 3a/105KEHUST YAAETCSI TPOCIIENTh
Ha HEOOJIBIIIOM PACCTOSTHUY OT TIOBEPXHOCTH,
TaK Kak C yJIaJeHHeM 9T HEOObIYHbBIE JKepJia,
3aMETHO CYsKasiCh, TEPSIOTCS B IUIyOHHE, T/Ie CO-
eIMHSIOTCS C MUTAIOIIUM Teli3epbl BOJIOHOC-
HBbIM ropu30HTOM (pe3epByapom ). HekoTopsie
JIeTaJIu CTPOEHUST BBIXOIHOTO KaHAIa MOKHO
HaOJTI0/IaTh B TIEPEPHIBE MEKTY M3BEPIKEHMSI-
mu. Tounyto popMy 1 pazmMepbl KaHAJIOB Teli-
3epoB Ha TiyOUHEe Y3HATh MPaKTHYECKH
HEBO3MOXKHO. bostee nm MeHee IpoCcTo MOJK-
HO OTIPe/IeNTNTh 00hEM KaHasa Cpasy MoCJie 13-
Bepskenusi. Ham ynanoch 3To cjenath,
3aKaunBas B OIYCTOIIEHHBIN KaHAJI XOJIOTHYIO
BOMy U M3Mepsid ee pacxo. Kak u cienoBano
OKUzIATh HanGOJIBIINI 00beM KaHAJIOB (Bep-
Hee BEPXHUX UX YaCTel) OKa3aJuch y reise-
POB, XapaKTePU3YIOUUXCSI MOUIHBIMHU
usBepkenusMu: Bennkan (25 m*), Boabimoit
(20 m?), Magbrit (18 m?).

[leiicTBue reiisepa, Kak y:ke yrmoMiuHa-
JIOCH BBITIE, HAYMHAETCS C U3JIMBA BOJIBI, OX-

pressure of a water column and lead to the
ejection of steam-water mixture.

By analogy with hydrothermal sys-
tems studied by means of drill holes, and
given the deep temperature of the
Geysernaya system calculated by the data
from geothermometers, we can suggest that
boiling of waters (first ascending along fis-
sures and then by geyser channels) starts
at depth a bit exceeding that of the visible
part of geyser channels. For example,
within the wells of Pauzhetka geothermal
field, level of the beginning of steam-for-
mation (depending on certain
hydrogeological conditions) ranged from
50 to 200 m at reservoir temperature of
150-200°C. Observations show that fis-
sures, along which high-temperature wa-
ter comes up at the areas of geysers’ activity,
present downward channels open at the
surface. Shape and area of their upper sec-
tion are quite variable: from round to slot-
like, from a few square centimeters up to
the first square meters. Their depth can be
traced at a small distance from the surface,
because the more the distance is, the more
these unusual vents, becoming narrower,
get lost in the depth where they join aquif-
erous horizon (reservoir) feeding the gey-
sers. Some details of the channel structure
can be observed during the interval be-
tween the eruptions. It is almost impossible
to learn the exact shape and sizes of geyser
channels at depth. More or less simply it is
possible to define volume of the channel
right after eruption. We managed to do that
pumping cold water into the emptied chan-
nel and measuring its flow rate. As one
would expect the greatest volume of chan-
nels (is more true than their top parts) ap-
peared at geysers characterized by the most
powerful eruptions: Velikan (25 m?),
Bolshoi (20 m?), Malyi (18 m?).

As mentioned above, geyser’s op-
eration starts with the outflow of water
cooled in the course of the previous erup-
tion. Certain regularity of the outflow
gradually starts being interrupted by
separate water splashes and emission of

171



172

JIAXKIEHHOW B XOJIe TIPEJIBIIYIIETO U3BEPIKe-
Hus reiizepa. [locTernerHo HEKOTOPast paBHO-
MEPHOCTb B U3JIMBE HAPYIIAETCS OTIETbHBIMU
BBITLJIECKAMU BOJIBI ¥ BBIJIETIEHUEM TTy3bIpeit
napa, KOTOpble MHOT/IA COTIPOBOXKAAIOTCS KO-
POTKVMW TIEPEPHIBAMU B U3JINBE, XOTS C Te-
YeHUEM BPEMEHN B 11€JI0M HAOTIOaeTCs €ro
yeunenre. MOMEHT TTOSIBIEHUSI TTY3BIPHKOB
napa B U3JIMBAIOIIENCS BO/IE CBUIETEBCTBY -
eT 0 HayaJsie mapoobpasoBaHus B boJiee riry-
OOKUX YACTSIX TMOABOJSIIEN TUAPOTEPMBI
TpenuHe Uau KaHaje reiizepa. [loctemenno
KOJIMYECTBO TTy3bIPHKOB Mapa B KaHaJe BO3-
pacTaer, Tak KakK IPOJIOJIKAIONIVIICS U3JINB
BO/IbI, BBI3BIBAET IIPUTOK BCe HOJIee HATPETOM
ee mopuuu. COOTBETCTBEHHO, MOCTEMEHHO
YMEHBIIAETCS TU/IPOCTATUIECKOE JIABIEHE B
KaHaJie, MOCKOJIbKY BeC CTOJI0a BOIBI C TApOM
3HAYMTEIHHO MEHbIIE Beca CTOJIOA HE3aTPO-
HYTOW KUIIEHUEM BOJIBI.

CriestyeT UMeTh B BUJTY TAK3Ke, UTO TIap
3aHUMaeT 3HAYMTEJIbHO GOJBIIUNA 0ObhEM.
Hanpuwmep, npu remmeparype 150°C u us6bi-
TOYHOM JaBjieHun 1 6ap, OIMH KUJIOTPaMM
MAPOBOJISTHON CMECH COJIEPKUT Bcero 5,6 Be-
COBBIX IIPOIIEHTOB Mapa, HO 3aHUMaeT 0ObeM
50 a1, Tlpu HOpMasibHOM aTMOC(hEPHOM JIaB-
JIEHUW BecOBast JI0JIs TTapa Bo3pacTaer 110 9,3
%, a 06beM — 110 157 1. To ecth nap mpubIm-
sutesibHO B 50 1 coorBeTcTBeHHO B 150 pas
3aHUMaeT GOJIbIIIIT 00beM, YeM Boga. MosK-
HO CKa3aTh B 3TOM CJIy4Yae, YTO YBETMUNBAIO-
muiicss B oObeme map Kak Obl BBITAJIKHBAET
BOJIy U3 KaHasia reiizepa. Yem 6oJbiire usiim-
BAETCS WJIM Y7Ke BHIOPACHIBAETCS BOJIBI 1 TIa-
POBOJISTHOM CMeCH 13 KaHaJla I MHTEHCHBHEe
MOCTyIIaeT B HETO Bce OoJiee HarpeTast BO/a,
TeM Gouibllie 0OpasyeTcst mapa Ha Bce OoJiee
riybokux ypoBHsx. KumeHue oxBaTbiBaeT
BeCh CTOJIO BOJIBI B KaHaJe ¥ B TIOABO/ISIIEN
Tpenrne. B pesyisrare HaunHaeTcst GypHOe
(porTaHMpOBaAHKE TAPOBOISHON CMECH, UTO 1
HA3bIBAETCST U3BEP:KeHMeM reiizepa. B aToT
MOMEHT 3a KOPOTKOE BpeMsi BBIOpaCchIBAeTCs
OTPOMHOE KOJIMYECTBO BOJIBI U ITapa 110 CPaB-
HEHUIO C PACXOI0M TIPU M3JUBE 10 Hadajaa
kuteHust. dpheKTHoe N3BEPKEHNE Telizepa
JIOBOJIBHO OBICTPO MPEKPAIIAeTCs], BUAMMAST
JIeTETBHOCTD Teli3epa 3aTyXaeT 1 4acTo HaJl

steam bubbles, sometimes accompanied
by short pauses in the outflow, though, on
the whole, its intensity increases with
time. The moment of steam bubbles” ap-
pearance in the flowing water indicates the
beginning of steam-formation in deeper
parts of the feeding hydrotherm fissure or
in the geyser channel. Progressively, the
number of bubbles in the channel increases,
since the continuing water outflow causes
the supply of its more and more heated por-
tions. Accordingly, hydrostatic pressure
within the channel decreases, because the
weight of steam-water column is much
lower than that of water column unaffected
by boiling.

It should be also taken into consid-
eration that steam takes much greater vol-
ume. For instance, at a temperature of
150°C and pressure of 1 bar, 1 kg of steam-
water mixture contains only 5,6 weight
percent of steam, but its volume is 50 I; at
atmospheric pressure, steam portion
grows up to 9.3 %, and volume — up to 157
1. That is steam approximately in 50 and
accordingly in 150 times the greater vol-
ume, than water occupies. In this case, we
can state that increasing volume of steam
as if pushes water out of the geyser chan-
nel. The more water and steam-water mix-
ture flows or bursts out of the channel and
the more intensively heated water is sup-
plied into it, the more steam is formed at
still deeper levels. Boiling creeps all over
the water column within the channel and
feeding fissure. In the result, violent
spouting of steam-water mixture starts
that is called the geyser eruption. At that
moment, great volumes of steam and wa-
ter are ejected if compare to the flow rate
during the outflow prior to the beginning
of boiling. Spectacular geyser eruption
stops quite quickly, visible geyser activ-
ity fades down and moderate steaming can
be often observed over the channel. At
last, steaming seizes as well, indicating the
beginning of the period of relative quiet-
ness before the new eruption, during
which the emptied channel is gradually




KaHasoM Habmogaercs ciaboe BblesleHne
mapa. Hakoner, mpexpaiaercs u mapeHue.
HacrtymaeTt oTHOCUTENBHBIN TOKOH /10 HOBO-
IO U3BEPKEHMUS, B TeUEHUE KOTOPOTO OITyCTO-
MMEeHHBIH KaHaJ TTOCTETIEHHO 3aIOJIHIETCS
HOBBIMU TIOPIIUSIMU BBICOKOTEMIIEPATYPHOT
BO/IBI, TIOCTYyMAIOMIEN 13 BOAOHOCHOTO TIJIaC-
ta. /lasee MOKHO HabJIOaTh MOBTOPEHUE
OIMCAHHOI KapTUHBI PabOTHI Teiizepa, B KO-
TOPOI 3aMETHO BBIJIEJISIIOTCST YETHIPE OCHOB-
Hble CTAIUM, COCTABJISIONINE OMWH TIOJTHBII
UK. VX ycoBHbIe HAa3BAHUS: CTAIVST U3JIU-
Ba, cTaaus (DOHTAHUPOBAHUS, CTAIUS TMape-
HUS W CTajus HAMOJHEHWS  WJIU
BOCCTaHOBJIEHUS YPOBH: BOJIbI B KaHate (PHC.
7). Ioawbrii mepuo paboThl reif3epa, BKIO-
YaIOIINH BCe CTAINHN, HA3bIBAIOT IEPUOIUIHO-
CTHIO reiizepa M U3MEPSIOT €€ BPEMEHEM,
MIPOXOAAIINM OT OJHOUM CTaAWU 0 APYTOH
TaKOU jKe CTaIuU CJIeTYIONIETO IUKJIa, HATIPU -
Mep, BpeMeHeM MeXXy CTaausaMu (DOHTAHU-
poBaHUs (U3BEPIKEHUT ).

W3 MHOTHX THITOTE3, 06BSCHSIONIIX
MPUYMHBI TIPEPHIBUCTOTO U Pa3HOOOPa3HOTO
XapakTrepa AelcTBHS TeiizepoB, 60JbIIas
YacTh ONUpaeTcs Ha (GaKTOP BO3MOKHOTO
MTOCTYTIJIEHUST XOJIOJHOW BOJABI B KaHAJT U
CTOKHOCTH ero ctpoeHusa. I. Makkensu,
Brepsble (B 1811 r.) 3aTponyBIINii BOommpoc o
MeXaHu3Me JIeliCTBUS Teli3epoB, MPUIIes K
3aKJIIOYEHNIO O OOJIBIION POJIU MOA3EMHBIX
Kamep, e TPOUCXOAUT oOpa3oBaHue mapa,
YYaCTBYIOIIETO B U3BEP;KEHNHU Teli3epoB. 3a-
TeM 9TH TpejicTaBieHus pa3sus Kpyr o
Huna B 1883 1., 106aBuB paccy:xaenus ob yc-
JIOBUSIX MPOXOXKIAECHUS Mapa dyepes cTojb
BOJIBI U €TO CKOILJIEHHNE B TIOA3€MHBIX KaMe-
pax, 00yCJIOBIMBAIOIINX PA3IUINE MEKILY
KUTISIIIM UCTOYHUKOM U refizepoM. B 1846
r. P. Bynsen u A. Jlekirayso, uToObl 00bsiC-
HUTH JleficTBUeE reitzepoB Mcaanauu, pa3pa-
GoTasu TEOPUIO UX U3BePKeHMil. B ee 0cHOBY
TTOJIOKEHBI TaHHbIe PacIpeie/IEHHsT TeMIle-
paTtypsl B BOJHOM cTOJIGe KaHaja reiisepa,
ITOKa3aBIIIETO TEPETPEB BOJBI U COOTBET-
CTBEHHO BO3MOKHOCTH 00pa3oBaHusi apa B
KaHaje. JTO W IPUBOIUT B KOHEUHOM UTOTE
K M3BePKEHWI0 MapoBoAsgHOU cMmecu. Ilo
CYTU NTPAaBUJIBHBIH TTOIX0I, K COKATEHUIO, He

filled with new portions of high-tempera-
ture water supplied from the aquiferous
stratum. Further on, one can observe re-
currence of the described picture of work
of a geyser, in which four basic stages mak-
ing one full cycle are appreciablly allo-
cated: water outflow, spouting, steaming
and filling or replenishment of water in
the channel (Fig. 7). Complete period of
geyser operation, including all the above
stages, is called geyser periodicity and is
measured by the time passing from one
stage till the same stage of the next cycle,
for instance, by the time interval between
two stages of spouting (eruptions).

Most of hypotheses explaining the
causes of broken and variable character of
geyser operation, are based upon the fac-
tor of probable supply of cold water into
the channel, as well as upon the complex-
ity of its structure. G. Maccenzi, who was
the first (in 1811) to put a question on
geyser action mechanism, came to a con-
clusion about the great role of under-
ground chambers where the steam is
formed that participates in geyser erup-
tions. These notions were further devel-
oped by Krug fon Nida in 1883, having
added his ideas about conditions of steam
passing through water column and its ac-
cumulation in underground chambers ac-
counting for the difference between a
boiling spring and a geyser. In 1846, R.
Bunzen and A. Declauzo worked out a
theory of the eruptions of Icelandic gey-
sers, in order to explain their operation.
The theory was based upon the data on
temperature distribution within water col-
umn of geyser channel, which had shown
water overheating and, accordingly, possi-
bility of steam formation within the chan-
nel that leads to the ejection of steam-water
mixture. Unfortunately, this approach did
not find its further development at that
time to explain periodicity of geyser opera-
tion. H. Lang (1880) associated inter-
rupted geyser operation to the supply of
cold water. Quite realistic notions of gey-
ser activity were given by E. Allen and A.
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Puc. 7. llpunyunuanvras cxema oeticmeus zevisepa.
I — Crazus usiMBa BOJIBI, OXJIAXKIEHHON B X0/€e NMpeablayliero ussepxkenus reiisepa (Td
100°C). PaBHOMepHOCTh W3JMBa HAPYIIAETCS OT/AEIbHBIMU BbITIJIECKAMH BOJIBI W BbIfIEIE-
HUEM ITy3bIpeii apa, KOTOPbIe MHOT/IA COMTPOBOK/IAIOTCS KOPOTKUMHU IT€PEPHIBAMU B U3JIHU-
B€, XOTsI B 11€JIOM HabJI0IaeTCsl  €ro yCUJIeHHE 3a cyeT IMPUTOKA BHICOKOTEMIIEPATyPHOI
Boziet (T > 100°C);
IT — Cranus usBepskenust. IIputok Bee 60iee HArpeToi IOPIIK BEICOKOTEMITEPATyPHOI BOIBI
(T >100°C) npuBOAUT K yBEJNUEHUTO TTy3BIPHKOB Mapa, YMEHbIas TUAPOCTATUYECKOE /IaB-
JIeHHE B KaHaJie, IIOCKOJIbKY Bec cT0JIOa BOJABI C AapOM 3HAUUTENbHO MEHbIIE Beca cTojIba
He3aTPOHYTOU KuileHrneM Boibl. KulieHne, HaKOHEIl, 0XBaThIBAeT BECh CTOJIO BOJBI B KaHAJIE
U B IIoABOAAIIE TpenHe. B pesysbraTe HaunHaeTcs 6ypHoe (hOHTaHUPOBAHKE TAPOBOJISI-
HOU CM€eCH, UTO M Ha3bIBAETCsI U3BEPKEHNEM Teli3epa;
III - Cranns mapenus. [locie apdpekTHOTO M3BEpPKEHNUS Teli3epa YacTo HaJ KaHAJIOM Ha-
Gurogaercs caaboe mapeHue, ¢ IpeKpalieHneM KOTOPOTo 3aKaHUNBAeTCs BUIMMAasT JesITe b
HOCTb Telizepa (TeMieparypa Ha MOBEPXHOCTU BOJIbI B KAHAJIE U €T0 YCThe PABHA UJTU MEHee
100°C);
IV - Cranust HaIOJTHEHWST WJIM BOCCTAHOBJIEHHST YPOBHS BOJIBI B KaHase. [lepuos oTHOCH-
TEJILHOTO TIOKOSI 10 HOBOTO U3BEPKEHMUS, B T€U€HUE KOTOPOTO OIYCTOIIEHHBIN KaHaJl (TeM-
rmepaTypa Ha moBepxHoOCTHU Bojbl B kaHane mMeHee 100°C — T< 100°C) nmocTteneHHO
3aT0JIHSIETCS] HOBBIMU MTOPIIMSIMU BBICOKOTEMIIEPATYPHOI BOJIBI, TOCTYMAIOIIEN U3 BOJIOHOC-
HOTO IJIACTA.
1 — BoJlOyTIOpHBIE TTOPOJIBI; 2 — MOPOJIbI, COEPKAIIUE TTO3EMHbIE BOJIBI C TEMIIEPATYPOil
6osiee 100°C; 3 — nbesoMeTpUYEeCKUl YPOBEHbD; 4 — HallPaBJIeHUe ABUKEHUsI TOPAYUX BOJ; 5
— [IOJIOJKEHME BOJIbl B KaHaJIe Teii3epa U MOABO/ISNIEN TPEIIMHE B PA3JIMUHbBIE CTA/IUU TTUKJIA.

Fig. 7. Principal scheme of action of a geyser
I — Stage of water outflow, cooled in the course of previous eruption of the geyser (T d 100°C).
Steadiness of the water outflow is broken by separate splashes of water and emission of vapor
bubbles sometimes accompanied by short pauses of the outflow, though on the whole, its
intensification is observed due to the supply of high-temperature waters (T > 100°C);
IT — Stage of eruption . Supply of more and more heated portions of high-temperature waters
(T >100°C) results in the enlargement of steam bubbles, thus decreasing hydrostatic pressure
within the channel, since the weight of water column with steam is significantly less than
that of column unaffected by boiling of water. Finally, boiling spans all over the water column
in the channel and in the intake fissure. As a result, vigorous spouting of steam-water mixture
starts, with is called the eruption of a geyser;
IIT — Steaming stage. After an effective geyser eruption, light steaming is observed beneath
the channel, with the seizure of which visible activity of the geyser ends up (temperature of
water surface in the channel and its mouth is d 100°C);
IV — Stage filling or replenishment of water level in the channel. It is the period of relative
quiescence before a new eruption, during which the emptied channel (temperature of water
surface in the channel less than 100°C) is being gradually filled with new portions of high-
temperature water arriving from the aquiferrous stratum.
1 — waterproof rocks; 2 — rocks containing underground waters with temperature above 100°C;
piezometric level; 4 — direction of hot water movement; 5 — position of water within the
geyser channel and intake fissure at different stages of the cycle.




HAallleJl B TO BPeMs JIaibHeHIIero pa3BuTus
15t 0OBSICHEHUST TIEPUOANIECKON PabOThI
refizepoB. X. Jlanr (1880 r.) mpeprsiBuCTOE
NeficTBUE Teli3ePOB CBI3BIBAJ C IPUTOKOM
X0JIONIHO¥ BO/BI. JlocTaTOYHO peanucTudec-
KUe TIPe/ICTaBIeHUs O NefiCTBUMU Teli3epoB
uznoxuin E. Annen n A. [Ipii (1935 1.), onu-
paBiuecs: B cBoeit pabore Ha 65-TuIeTHIE
nabmozieHns 3a reiisepamu MernoycToncko-
ro HallMOHAJbHOTO TMapka. OJHAKO U OHU
CUUTAJIU, YTO MPUTOK XOJIOJIHOW BOJIBI B Ka-
HaJI refi3epa siBJIsIeTCsT HeOOXOAMMBIM YCJIO-
BUEM HUX MEePUOJUUYECKOTro JAelicTBuUs. B
0011eM, IIPaBUIbHOE OODIACHEHNE [JEICTBU
reii3epoB U HeOOXOMMBIX YCIOBUH MX CyTIle-
ctBoBanud caenano T.U. Yerunosoii. XoTsa
U OHA MPUBJIEKAET, KaK 00sI13aTeIbHOE YCJI0-
BHe€ TIepepbiBa B paboTe reif3epos, MOCTYII-
JIeHUe B KaHAJ XOJIOJHOM BOJIBI.

MHoroe B peajusaiiuu reii3epHoro pe-
JKUMA TIPOSICHUJIOCH B XO/I€ U3YUEHST Fe0Tep-
MaJIbHBIX MECTOPOXAEHUN ¢ MOMOIIBIO
OypeHust CKBaKIH, TIPOLYKITHST KOTOPBIX, B 4a-
CTHOCTH, MPECTABJISIET cOOO0IT MTapOBOASHYIO
cmech (doto 105). HekoTopblie CKBaKMHbI,

Day (1935), who based their work on 65-
year surveys of geysers in Yellowstone Na-
tional Park. However, they also considered
supply of cold water into the geyser chan-
nel to be the necessary condition for their
periodical operation. In general, correct ex-
planation of geyser operation and require-
ments for their existence was made by T.I.
Ustinova, though she involves, as a neces-
sary condition of the break in geyser ac-
tivity, entry of cold water into the channel.

Much in realization of geyser re-
gime has cleared up during studying geo-
thermal fields with the help of drilling of
wells which production, in particular, rep-
resents a steam-water mixture (Photo
105). Some wells, like ones at the
Pauzhetka field (Kamchatka), were char-
acterized by broken (geyser-type) regime
of steam-water mixture outflow. Steam-
water drill hole is well isolated in the up-
per pert of the casing tube, which prevents
it from entry of cold surface and ground
waters. In contrast to natural geysers, in
this case the role of the channel was taken
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KaK, HarpuMep Ha [layskeTckom MecTopoxke-
Hnn (KamuaTka), XapakTepru30BaItCh IPephl-
BUCTBIM (TeHi3ePHBIM) PEKUMOM HCTEUEHUS
NIapoBOAAHON cMecH. IlapoBojisiHass cCKBaxKu-
Ha XOPOIIIO U30JIMPOBaHA B BEPXHEN YacTu 06-
caiHON TPYOOI, UTO UCKITIOYAET IPUTOK B Hee
XOJIOZTHBIX IOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJI.
B otsimune oT npupoAHBIX reli3epoB B TaHHOM
cjlydae poJib KaHaja BBITIOJIHSIET 0OcaHast
Tpy6a ¢ M3BECTHBIM U TOCTOSTHHBIM CEYEHITEM
U TIPaBUJIbHON TeoMeTpueld. Bo3HUKHOBeHUE
reli3epHOTo peskrMa B TAKOTO POIa CKBAKIMHAX
OTIPOBEPraeT Kak TJIaBHbIe (PaKTOPBI BIMSHUS
Ha TIPEPBIBUCTHII PESKIM PabOTHI reii3epoB T1e-
PHUOITYECKOE TIOTAIAHUE XOJIOHON BOJIBI UITH
M3MEHSIONYIOCS FeOMeTPHIO KaHaa.
[IpuHIIMTIMAIBHO BEPHBIN Me-
XaHU3M JIeHiCTBUS Teli3epOB CTaJ T0- r
HATEeH Tpu aHajuze pabOTHI
TTaPOBOISTHBIX CKBAKUH, TIOKA3aBIIeM |
YTO TIPOTIECCHI, TPUBO/IATINE K Teif3ep-
HOMY peXUMY, CBSI3aHBI C CUCTEMON
CcKBakmHa (KaHaJl reiizepa) — BOMIO-
nocubrit maact. B 1959 r. A.C. Hexo-
pouieB 1 B.B. ABepbeB 01HOBpEMEHHO
TTOKa3aJn, 9To 3 heKT onepexarorie-
TO IBIKEHMUS TTapa B CTBOJIE CKBAXKU-
HBI (KaHaJa Trelizepa) gBIgeTCS
BeJyIM B BOSHUKHOBEHWU Treii3ep-
HOTO pesknMa. 113-3a pasnuvabix ¢u-
3WYEeCKUX CBOMCTB BOJA U Tap B
CTBOJIE TTAPOBOITHOM CKBAYKIHBI M Ka-
HaJie Teli3epa IBWKYTCS C PA3TUIHbI-
MU CKOPOCTSMH, IpuyeM Imap,
001a12I01TU T MEHBIITUMU 0O bLEMHBIM
BECOM 1 BA3KOCTBIO, IBIKETCS 3HAYU-
TeJIbHO OBICTPee BObL. B pesysibrate,
3a cYeT MOCTOSHHOTO KUIeHUsI U OT-
JleIeHrs TTapa, TeMIiepaTypa BOIbI T0-
HUZKaeTCs HUKe TOYKY KUIeHUs TPU
JTAHHOM JlaBJieHn (B KaHaJe refizepa
mo 100°C). Kunenue mpekpaiiaercs,

by the casing tube with known and con-
stant section and regular geometry. Oc-
currence of geyser regime in drill holes of
this kind denies periodical entrance of
cold water or changing geometry of the
channel to be the major factors affecting
the broken manner of geyser operation.
Principally true mechanism of ac-
tion of geysers became clear at the analy-
sis of work of steam-water wells, shown
that the processes leading to geyser re-
gime are connected to the system “well
(geyser channel) — aquiferous stratum”.
In 1959, A.S. Nekhoroshev and V.V.
Averiev concurrently demonstrated that
the effect of advanced movement of steam

- - —_ R ]

105. Bepmuxanvholii 6binycx napoeooanou cmecu us cxkeaxcun na bBoavwe-
Bannom 2eomepmanvrnom mecmoposcoenuu (Kamuamxa).

Vertical discharge of steam-water mixture from the wells at the Bolshe-

Bannoye geothermal field (Kamchatka).

© B.M. Cyepoboe V.M. Sugrobov



COOTBETCTBEHHO TPEKPAIIAETCS BBIJIETIECHNE
napa ¥ IeapupoBaHHAs BOJIa OCTAETCS B Ka-
Hasie. Hactymaer mepepsiB B U3BEpKEHUHU
reiisepa.

HanomHuM BaskHOE 00CTOSITENBCTBO.
N3-3a mpeBocxosinero o6béMa mapa mo
CPaBHEHMUIO C TEM JKe 10 Becy 00bEMOM BOJIBI,
orepesKalolee IBUKeHNE apa BO3MOKHO I10
KaHaJlaM JIOCTaTOYHO OGOJIBIIOTO cedeHus. B
IIPOTUBHOM CJIy4Ya€ 3HAYUTEJIbHOE TU/IPABJIN-
YecKoe COTPOTUBJIEHNE CYTECTBEHHO OTpa-
HUYUT “cBOOOAHOE” ero aBMsKeHue. [ToaToMy
BBIXO/THBIE OTBEPCTHUS KAaHAJIOB Teli3epOB
MIPEJCTaBJSIOT YacTO OOIIMPHBIE OacCeNHbI
(BaHHBI), a CaMU KaHAJBI JIOCTUTAIOT B ceve-
HUU TIepBbIe KBa[paTHBIE METPHI. B mpakTu-
qecKMX  paborax MO  HMCHBITAHUIO
MapOBOJISTHBIX CKBaXXKuH Ha [lay:keTckom reo-
TEePMATHHOM MECTOPOKIEHNN X Tei3ePHBII
WX TYJAbCUPYIOMNH peXuM yIalIoch Tepe-
BOZUTDH B HEMIPEPBIBHBIN PEXKUM MCTEUEHUS
MIaPOBOJISIHOM CMECH 32 CUeT yMEHbIIEHUSI Ce-
YEeHWS BBIXOTHOTO OTBEPCTHUS PETYINPYEMBIM
BEHTHUJIEM. YMEHbIIIEHUE CeYEeHUST OTBEpPCTUA
MIPUBOAUT K OTPAHWYEHUIO BBIXOJA Tapa,
BCJIE/ICTBUE YETO BOJIA YK€ HE OTCTAET OT HETO,
OHU JIBUKYTCSI BMECTE U O/THOBPEMEHHO BBIO-
PachIBAIOTCSI U3 CKBAKUHBL, JTO JK€ IPOUCXO0-
auT 1pu pabote KUTSMNX (TTAPOBOISHBIX )
NCTOYHUKOB C IIOCTOSAHHBIM WUJIN ITYJbCUPY-
IOTITIM PEKITMOM.

Cxo/Hble TIpeICTaBIeHUs O JIeCTBUN
refi3epoB ObLIN U3T0KEHbI TakKe JJoHaTbI0M
E. Yaiitom (CIIIA).

A xaxoBa ke POJTb BOZIOHOCHOTO TIJTac-
Ta’?

Beimire roBopusioch 0 TOM, UTO TIOCJIE
MpeKpaleHns U3BepKeHus refizepa ero aei-
CTBHE MOKET BO30OHOBHUThCS TOTJIA, KOT/IA OX-
JaXJIeHHasd KUMEeHWeM BOJla HaTrpeeTcs /10
TeMTIepaTyPHI BBIIIE TOUKU KATIEHUS TIPH /IaH-
HOM JaBJICHUN. IT1O IIPpOUCXOAHUT, KaK IIpaBu-
JIO, 32 CYET MOCTYTJEeHUS B KaHAJT HOBBIX
TTOPITUIT HAarpeTol BOABI M3 BOJOHOCHOTO ILJIa-
cta. CrkopocTb (pacxo/) 3TOTO MOCTYIIJIEHUS
3aBUCUT OT (DUITBTPAIIMOHHBIX CBONCTB BOJIO-
BMETIAIOIINX TTOPOJI, @ TOYHEE — OT KOHKPET-
HOM TUIPOreoJOTHYeCKO 06CTAaHOBKM Ha
y4JacTKe pacrosioxeHus reiizepos. Ecau Bo-

within the drill hole (geyser channel) is
prevalent in the occurrence of geyser re-
gime. Because of different physical prop-
erties, water and steam within the drill
hole and geyser channel move on with dif-
ferent velocities, where steam moves
much faster having lower volume weight
and viscosity. In the result, due to con-
tinuous boiling and steam release, water
temperature goes below the boiling-point
at a given pressure (up to 100°C within
the geyser channel). Boiling seizes, as well
as steam emission and the water remains
in the channel. There comes a break in
eruption of a geyser. Let us recall an im-
portant fact. Due to the larger volume of
steam if compared to that of water, antici-
patory movement of steam is possible
along the channels with quite a large-scale
section. Otherwise, hydraulic resistivity
will considerably restrict its “free” move-
ment. That is why geyser channel vents
often present vast baths, while the chan-
nels themselves reach first square meters
in their sections. In the course of applied
works on testing steam-water wells at the
Pauzhetka geothermal field, their geyser
or pulsating regime was switched to the
uninterrupted manner of steam-water
mixture outflow due to reduction of vent
diameter by means of controlled valve.
Reduction of vent section allows limiting
of steam emission, due to which water is
not retarded, they move together and are
simultaneously ejected out of the well.
The same occurs in the course of opera-
tion of boiling (steam-water) springs with
constant or pulsating regime.

Similar representations about ac-
tion of geysers have been stated also to
Donald E. White (USA).

So, what is the role of aquiferous
stratum?

As mentioned above, after the gey-
ser eruption, its operation may recom-
mence provided that cooled water will be
heated up to the temperature above the
boiling-point at a given pressure. That
occurs, as arule, due to supply of new por-
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MOTIPUTOK B KaHaJI (CKBAKUHY ) OTPaHUYEH, TO
HensOeskeH 6oJiee I MeHee JIJTATeTbHBIH 11e-
PEPBIB B U3BEP;KEHNH, TaK KaK 3HAUNTETbHBII
pacxo]i TapoOBOJSTHON CMECH B MOMEHT U3BeP-
JKeHUsI He KOMIIEHCUPYETCS MOCTYIIJIEHNEM
Bozibl. [[03TOMY MOJKHO CKazaTh TakKiKe, 4TO
TTPUYMHBI Teii3epHOTO PesKIMa KPOIOTCS B He-
COOTBETCTBUU M€Ky HEIOCTATOUHBIM ITUTA-
HUeM reiizepa 1 BBIGPOCOM GOJIBIIOTO 0ObEMA
MapOBOJITHON CMECH, OTTPEAETISIEMbIM OOIINP-
HBIM JUAMETPOM KaHajla reitsepa. MaTemaTu-
YECKUMU PACUETAMU ITO MO TBEP/IUI TO3/THEE
M3BECTHBIN UCCIIEN0BATENh TeH3EePHOTO TIPO-
mecca B.A. /Ipo3HuH.

ITocTosiHHO neicTBYyIONIME U MYJIBCU-
pyforue Kurtistimue (TapoBO/IsTHbIE ) ICTOYHU-
KU XapaKTePHU3YyIOTCsS YCTaHOBUBIIUMCS
PaBHOBECUEM MEK/Y TTPUTOKOM BOJIbI U UC-
TeuyeHueM MapoBoJigHON cMecu. He ciyydaii-
HO TIAPOBOJISIHASI CMECh B HUX BBIXOJUT U3
Y3KHUX TPEIUH WU HeOOIbIINX OTBEPCTUI B
nopojiax. A caMu MCTOUHWKU PACIIOJIaraior-
cs1 BO/IM3Y ypesa peku leiisepHas i B pyc-
Jax pyuybeB, THe uMelTCcsa Oojee
6IarONPUATHBIE YCIOBUS /IS TIOCTYILJIEHHS
BBICOKOTEMIIEPATYPHOU BOJBI HA MTOBEPX-
HOCTb. B oT/iume 0T MCTOYHUKOB, TEH3€EPHI,
Kak ormeruia emé T.M. YcruHoBa, oTMeua-
I0TCSI B cpe/iHeM Ha 00Jiee BBICOKMX IMIICOMET-
PUYECKUX YPOBHSIX.

WTak, MOKHO Ha3BaTh HEOOXOMMIMBIE
YCJIOBHSI CYIIECTBOBAHUSI TE€N3€EPOB:

1. Hannywme BOIOHOCHOTO ILJIacTa, CO-
JepIKaIiero BoAy ¢ TeMieparypoil Oosee
100°C;

2. Bo3MOXXHOCTHh KUTIEHUS B KaHaJe
WV TIOJIBOJISIIIEN TPEIUHE 32 CUeT MPUTOKA
BBICOKOTEMIIEPATYPHON BOJBI U IOCTATOYHO
6osbiIoro cedenus (0ObéMa) KaHaa,

3. 3aMeHa OXJTaKI€HHON BO/IbI B KaHAa-
Jie 6oJiee BBICOKOTEMIIEPATYPHBIMU €€ TIOPIIH-
saMu OO0 Iy TeM u3JIBa (Jaliie Beero), Tubo
HarpeBa 3a cueT KOHBEKITUH. B 11eJ10M 9TO BbI-
paskaeTcst B BO3MOKHOCTH BBIOPOCca GOJIBIIO-
IO KOJTMYECTBA BBICOKOTEMIIEPATYPHOI BOJIBI
B BHJI€ TTAPOBOJISTHON CMeCH U HecOaTaHCUPO-
BaHHBIM €€ TPUTOKOM B KaHas. Cjenyer oT-
METHTbh, YTO XOJOJHAS BOJA MOXKET UJIHU
TTOTAJIaeT B BBIXOJHOE OTBEPCTHE Teli3epa B

tions of heated water from the aquifer into
the channel. Rate (flow rate) of this sup-
ply depends upon filtrational properties
of water-bearing rocks, to be more precise,
upon certain hydrogeological conditions
at the area of geyser location. If water in-
flux into the channel (well) is limited,
more or less continuous pause in the erup-
tion is inevitable, since considerable dis-
charge of steam-water mixture at the
moment of eruption is not compensated
by water supply. Thus, it can be also stated
that causes of geyser regime occurrence
lay in the disagreement between insuffi-
cient geyser feeding and ejection of great
volume of steam-water mixture deter-
mined by great diameter of geyser chan-
nel. This was later confirmed by
mathematic calculations carried out by a
famous explorer of the geyser process V.A.
Droznin.

Continuously operating and pulsat-
ing boiling (steam-water) springs are
characterized by stable equilibrium be-
tween water influx and outflow of steam-
water mixture. It is not accidental that
steam-water mixture in them comes out
of narrow fissures or small pores in rocks.
Springs themselves are located close to
the Geysernaya river brink or at stream
beds where conditions are more favorable
for the supply of high-temperature waters
onto the surface. T.I. Ustinova noted that
in contrast to springs, geysers are gener-
ally found at higher hypsometric levels.

So, we can enumerate the necessary
conditions for the existence of geysers:

1. Presence of aquiferous stratum
containing water with temperature above
100°C;

2. Possibility of boiling in the chan-
nel or feeding fissure due to inflow of high-
temperature water and rather large
volume of the channel;

3. replacement of cooled water in
the channel by its more high-temperature
portions either by means of water outflow
(more often) or heating due to convection.
In general, it is manifested in the possi-




BUJIE OCAIKOB MJIN OXJIAKIEHHO, MI3BEPTHY -
TOM BOJIbI caMoro reiizepa. Ho aTo Mmosker cka-
3aThCd TOJBKO Ha KPaTKOBPEMEHHOM
N3MEHCHUU JJIUTEJIBHOCTU NUKJIa 1 HE MOJKET
TTOBJIMSITH Ha MTPEPBIBUCTOE JIeICTBIE Teli3e-
pa B LIEJIOM.

V310KeHHbIe TIpeicTaBaeHns 06 00-
1I[eM MeXaHu3Me JIeCTBUS Teii3epoB He Bce-
rfa MOXKHO NMPUMEHUTH I 00bACHEHUS
NeliCTBUSI KOHKPETHBIX Teif3epOB, HACTOh-
KO pasHo0OpaseH ux peskuM. MHorue ncclie-
JIOBATEJIN JIaske ToJIaraloT, YT0 HeoOXoanmMa
paspaboTka MexaHM3Ma JAefCTBUS I KakK-
noro reiizepa. Ha camom gene pasHoobpas-
HBI XapakTep JelcTBUS Tel3epoB
VKJIQJIBIBAETCSI B PAMKU PACCMOTPEHHOI cXe-
MbI, HO TpebOyeT /sl ero 00bACHEHUS TPU-
BJIEeYEeHUSI BTOPOCTENEHHBIX (DAaKTOPOB,
Tak’Ke BIUSIONIAX Ha JAefiCTBUEe KOHKPETHO-
ro refizepa B peaibHOR 06cTaHoBKe. Pasimy-
HBII XapaKTep AeSITETbHOCTH ONPENETSIETCS,
NIpeXie BCEro, TUPOTE0JIOTUYEC-KUMU YC-
JIOBUSIMU: TIOJIO;KEHUEM IThe30MEeTPUYECKOTO
YPOBHSI TEPMaJIbHOTO BOJOHOCHOTO KOMII-
JleKca, GUIBTPAIIMOHHBIMA CBOHCTBAMH BO-
JIOCOJIEPIKAIIUX ITOPO/I, & TAKIKE CEUEHUEM U
($hopMoii BepxHell yacT KaHala 1 ero o0be-
MoM. Hapsany ¢ KpymmHBIMY U3BECTHBIMU Teli-
3epaMH, B JIeUCTBUM KOTOPBIX SICHO
BBIACJ/IAIOTCA YIIOMUHABHUINECA YETBIPE CTa-
IIVH, CYIIECTBYIOT HeOOJIbIITHIE Teli3eph C He-
YE€TKO BbIpaK€HHbIMHU CTaJUAMU HU3JIHNBa 1
TmapeHus Win Aaxke uxX orcytcrBueM. Ilpo-
MYCK CTa/{UU U3JIMBa, 0ObIYHO HabJTI01aeMbII
y Teif3epOB ¢ MaJTBIMHU PACXOIOM BOJBI U TIPO-
JOJIKUTETbHOCTBIO IIUKJIA, MOKHO 00BsIC-
HUTH TeM, UYTO KaHaJ Trelizepa XOPOIIO
M30JIUPOBAH ¥ MPOrpeT OJIU3 PaCIOIOKEH-
HBIMU BBIXOZaMU Topstueii BoabI 1 rmapa. [loc-
Jle TpeKpalnleHusi HM3BEPKeHUs BOJA,
OCTaBIIIasics B KaHaJle, HarpeBaeTcs He TOJIb-
KO 3a CUeT TOCTYILJIEHUS TIEPETPETON BOJIbI
13 ryOUHBL, HO U IIPU KOHTAKTe ¢ HarpeThi-
MU CTE€HKaMH KaHaJia, 1, €1Ba ITIOJHABHINCD
K TTOBEPXHOCTHU, BCKUIIAET, HAUMHAST HOBOE
usBep:xkenne. HanmpoTtus, 7715 reiizepos ¢ Ta-
KUMH Ke XapaKTepPUCTHKaMU OTCYTCTBHE
CTaUu NMapeHust, 00bSICHIETCS OXJIasKIEeHNU -
€M BepXHell yacTu KaHaJa reiizepa (Hampu-

bility of ejection of great portions of high-
temperature waters in the form of steam-
water mixture, as well as its non-balanced
entry into the channel. It should be noted
that cold water may or doe enter the gey-
ser outlet vent in the form of precipitates
or cooled ejected water of the geyser it-
self. But this may affect only a short-term
change of cycle duration and can not in-
fluence the broken manner of geyser op-
eration on the whole.

The stated representations about
the general mechanism of action of gey-
sers not always can be applied to an ex-
planation of action of concrete geysers,
since their regimes are quite diverse.
Many researchers believe that it is neces-
sary to work out operation mechanisms
for each given geyser. In fact, variable
character of action of geysers fits the
frameworks of the scheme considered, but
requires for its explanation involvement
of minor factors also influencing the re-
gime of any given geyser in reality. Vari-
able character of activity is first of all
accounted for by hydrogeological condi-
tions: location of piezometric level of ther-
mal aquiferous complex, filtrational
properties of water-bearing rocks, as well
as the section and shape of the upper part
of the channel and its volume. Beside the
large well-known geysers in whose opera-
tion the abovementioned four stages can
be clearly distinguished, there exist
smaller geysers with unclearly expressed
stages of water outflow and steaming, or
even ones missing those stages. Omission
of the outflow stage, usually observed in
geysers with small debit rate and short
cycle, can be explained by the fact that the
geyser channel is well isolated and heated
by nearby discharges of hot water and
steam. After the eruption, water remain-
ing in the channel is heated not only due
to the supply of its overheated portions
from the depth, but also due to the con-
tact with heated sides of the channel and,
having hardly reached the surface, it boils
up thus giving start to a new eruption. On
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Mep, MoTIalaHeM XOJIO[HO BOJIbI) 1 OBICT-
poli KoHZEeHcalel T1apa B kKaHasie. B Heko-
TOPBIX CIy4YasX MapeHue MPOCTO He3aMETHO,
€CJIN pacxojl mapa HUITOKHO MaJ.

Yike B pe3yJibraTe 00pabOTKHU MEPBBIX
CUCTEeMATUYeCKUX 3aMucell MepUuoguIHOCTU
OCHOBHBIX Teii3epoB B [lonune Teiizepos H.I.
Cyrpo60Boii ObLIH BbIJEJIEHBI Tei3ephl ¢ OT-
HOCHUTENHHO MMOCTOSTHHBIM PUTMOM JIESTEIb-
HOCTH 1 Teii3ePbl ¢ HECTAOMIbHBIM PEKUMOM,
XapaKTePHU3YIOINMCS 3HAYNTETHHBIMU U3Me-
HEHUSIMU MTPOOJLKUTENBHOCTH ITUKI0B. [lep-
Bble, KaK U CJeJ0BAJO OXUJATh,
XapaKTePU3YITCs HeOOJBIION TLI0-1[a1bio
BBIXO/IHOTO OTBEPCTUSA KaHaTa, KOPOTKUM
IIUKJIOM JIeiicTBUsI (B cpeiHeM 10 35 MUHYT)
U CPAaBHUTETHHO HEOOMBITUMEU OObEMaMK Ka-
HamoB. K HUM MOXHO OTHECTHU Tei3ephl
e, Magbrii, Konyc, @onTan, Po3oBbiii
Konyc u ap. [l1omaas BOpoHKY 2TUX Telise-
POB, KakK, IIPaBuJIO, He TipeBbIaeT 1 M2, a 00b-
€M BO-POHKU 1 KaHasia 00bryHo Menbiie 10 m?,
Pexxum aTOll rpynmbl reiit3epoB B MEHbIIEH
CTeTleHN 3aBUCUT OT Bapualluii THPOMETEO-
posorndeckux akTopoB. leii3epsl BTOpOI
rpynnsl (Benu-kan, lopusontanbusiit, bosb-
moit, Tpotinoii, [lepBeHelr) xapaKTepHbI TEM,
YTO OHU UMEIOT OOJIbIITIE OGBEMbI KAHAJIOB,
X BBIXO/JHBIE OTBEPCTUS TPEACTABISIIOT
GoJtbIIIe BOPOHKH - BaHHBL [Tpogo/KITE Ih-
HOCTb IUKJIOB JIOCTUTAET HECKOJIBKUX YaCOB,
HaOJII0IaeTCSl TUTENbHBINA TIEPEPHIB MEKIY
U3BEPKEHUSIMU U OOJIBIITHE aMILJIUTY/IbI KO-
JiebaHust TPOIOJIKUTETbHOCTH IUKJIA BO Bpe-
MeHUu. Pexum reiisepoB 3TOU TpymIbl
XapaKTepPU3yeTcsl B I[eI0OM OOJIbIIIel B3arMO-
CBSI3BIO C THAPOMETEOPOJIOTHIECKUMU YCIIO-
BusiMU. B 5T0l1 CBSI31 MOYKHO CKa3aTh, YTO YEM
6JIMsKe yCTPOMCTBO KaHala refi3epa K CKBayKH-
He (HeOOJIBIIOoE TPaBUIIbHON (hOPMBI CeUeHIEe
KaHaJa 1 TaKoe JKe BBIXOIHOE €TO OTBEPCTHE),
TeM cTabujabHee LMUKINYHOCTD Tefizepa. B
ITPOTUBHOM CJIy4ae, KOTZa OTMeYaeTcs Heco-
pazMepHO GOJBIIOE BBHIXOIHOE OTBEPCTHE B
Bujie GacceiiHa - BAHHDI, @ KQHAJI JJAJIEK OT I[H-
JUHAPUYECKON (POPMBI, CBONCTBEHHO CKBa-
JKUHE, OTMEYAIOTCS 3aMEeTHBIE OTKIIOHEHUS B
PETYJIIPHOM PUTMeE JIeHCTBUS.

the contrary, for geysers with similar char-
acteristics, absence of the steaming stage
is accounted for by cooling of the upper
part of the geyser channel (for instance,
due to cold water occurrence) and rapid
steam condensation in the channel. In
some cases, steaming is simply invisible,
if steam emission rate is negligibly small.

In the result of interpretation of
first systematic records periodicity of
major geysers in the Valley of Geysers,
N.S. Sugrobova distinguished geysers
with constant operation mode and ones
with unstable regime characterized by sig-
nificant changes of cycle duration. For
geysers of the first type, as it could be ex-
pected, typical is small area of the chan-
nel vent, short operation cycle (up to 35
minutes, on the average) and compara-
tively small volume of channels. Such gey-
sers as Shchel, Malyi, Konus, Fontan,
Rozovyi Konus, etc., can be referred to
this group. Crater of such geysers does not
typically exceed 1 m? while the volume
of the geyser crater and channel is usu-
ally less than 10 m®. Their regime is to a
lesser degree dependent upon variations
of hydrometeorological factors. Geysers of
the second type (Velikan, Gorizontalnyi,
Bolshoi, Troinoi, Pervenets) are charac-
terized by greater volumes of channels,
and their vents present large geyser cra-
ter - baths. Duration of their cycles is up
to several hours, with long interval be-
tween the eruptions and wide range of
variations of cycle duration in time. In
general, regime of such geysers much more
depends on hydrometeorological condi-
tions. In this connection it is possible to
tell that the more the geyser structure re-
sembles that of a well (small regularly-
shaped channel section and the same its
vent), the more stable cyclicity of a gey-
ser. Otherwise, when the discharge vent
is disproportionally big and has the form
of basin - bath, and the channel is far not
cylindrical (which would be typical for a
well), significant deviations of regular
operation mode are recorded.




PEKHM T'EM3EPOB. N3MEHEHIE
I'MAPOTEPMAJIbHON AKTUBHOCTH.
IMPOJOIGKUTE/IBHOCTD sK3HU TEM3EPOB.

REGIME OF GEYSERS.

CHANGE OF HYDROTHERMAL ACTIVITY.
DURATION OF A LIFE OF GEYSERS.

PEKUM IEN3EPOB.

REGIME OF GEYSERS

O pexume reitzepoB B [lomHe refize-
POB ceifuyac MbI MOKEM CYIUTD IO TAHHBIM Ha-
GJrrofieHu it boJree yeM 3a oJIBeKa, HadMHast OT
MepBbHIX 3amuceit, caemanabix B 1941 r. T.U.
YerunoBoit. IloHsATHO, 4TO NpeaMeTOM Ha-
OJIIO/IEHUIT 32 PEKUMOM JIEHCTBUSI Tei3epOB
ObLIN, TIPEXK/E BCETO: MPOAOJIKUTETLHOCTD
MOJTHOTO TIMKJIA - IJIaBHAst 0COOEHHOCTD, OT-
JINYAIOIasi OINH Tei3ep OT APYTOTO, OTAEb-
HBIX €r0 CTaJuii, XUMUYECKHUI COCTaB BO/IbI,
o0111ee COCTOSIHUE Teli3epUTOBOI OCTPOMKHY.

Ha nepsowm aramne (1941-1972 rr.) Ha-
GJTIO/IEHSE 32 JIESITETbHOCTHIO TeiH3ePOB HOCH -
JI 3MU30ANYECKUN U PAa3HOMJIAHOBBIN U
YacTo CAyYaliHBIN XapakTep. JTO Kacajioch U
BbIOOpA Tei3ePOB /11 HAOMIOAECHUI, 1 BpeMe-
HU rojia (KaK MpaBuJIo, JIETO, OCEHbD ), U BhIJe-
JIeHUS U OTUCAHUS OTAEeIbHBIX CTaAui, u
auTebHOCTH HaboneHuit. TeM He MeHee,
BCe IaHHBIE, Kacaloluecs pexxuMa reifiepos,
MPEICTABIISIOT OOJIBIIYIO IIEHHOCTD, KaK CBO-
€ro pojia OTTIPaBHbBIE TOYKY JJII CPAaBHEHUS C
nocaexyionumu pesyasratamu. C 1972 r.
HaMU ¥ J[PYTUMU COTpyAHUKamMu MucturyTa
BYJIKAHOJIOTUY TIPOBO/INIIACH CUCTEMATIYEeC-
Kasl peTUCTPAIU TEPUOANTHOCTH OCHOBHBIX

Nowadays, we can judge about re-
gime of geysers in the Valley of Geysers
basing upon the data of over 50 years’ ob-
servations, starting from the first records
made by T.I. Ustinova in 1941. Clearly
that the subject of observations over a re-
gime of action of geyser were first of all,
duration of the complete cycle — major
peculiarity in which one geyser differs
from another one, as well as duration of
its separate stages, chemical composition
of water, general state of the geyserite con-
struction.

At the first stage (1941-1972), ob-
servations of geyser activity were occa-
sional and sporadic. The same concerned
the choice of geysers to be studied, time
of the year (as a rule, summer and au-
tumn), recognition and description of
separate stages and duration of the sur-
veys. Nevertheless, all the data on regime
of geysers are of a great value as a sort of
starting points for the comparison of the
following results. Since 1972, members of
the Institute of Volcanology have been
carrying out systematic recording of pe-
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Tefi3epOB € MTOMOIIBI0 CAMOITHAIIYIIIETO YPOB-
HeMepa Tuma “Banmait”. 3anmmch Tpou3BOIUT-
cs Ha OyMasKHOIL JIeHTe, 3aKPerJieHHON Ha
GapabaHe, KOTOPBIN ITHYPOM COEIUHEH C T10-
TIJIABKOM, OTIYIIIEHHBIM B BOZOTOK, TIO KOTOPO-
My CTEKaeT BOJla U3 BBIXOJHOTO OTBEPCTUS
KaHas1a reiisepa. Kojiebamus noriaBka 3actas-
JISTIOT CUHXPOHHO Bpamarhes 6apabam, a 3aK-
pelnieHHOe TI0 TOPU3OHTAJU Tepo ¢
YepHUJIAMHU, TPOTACKNBAEMOE YACOBBIM MeXa-
HU3MOM YPOBHEMEPA C CYTOUHBIM WJIH C He-
NIeTbHBIM 3aBOJOM, (UKCHUPYET, TAaKUM
00pa3oM, Ha OYMakKHOMU JIeHTe IOJOKEeHUe
ypOBHsI Bojibl. [Opu30oHTaIbHAS 3ATTUCH CAMO-
TTHCIIa HA IUarpaMMe COOTBETCTBYET ITEPUOLLY,
Korza BOJbI Ha ITIOBEPXHOCTU HET, T. €. CTaJU1
HaIloJIHeHWsT BOPOHKU Teit3epa. BepTukaib-
HBIN ImogAbEM JIMHUU Ha AWarpaMMe O3HadaeT
Hayajo CTAJNU U3JIUBA U (DOHTAHMPOBAHMSI.
MomeHTbI (POHTAHUPOBAHUST OCOOEHHO YETKO
OTpaskeHbI Ha AMarpaMMaxX BCeX Teif3epoB xa-
PaKTEPHBIM TTUKOM, COOTBETCTBYIOIIEMY PE3-
KOMY TOIbeMY YPOBHS M3-32 YBeJTUYEHUS
pacxoza Bozibl.  [1pofo/KuTeIbHOCTD KA
HauboJIee TOUHO OIMpPeIeseTcs: TI0 PaccTos-
HUIO MEXIY IBYMA MTUKAMU UJIN CEPUU TaKUX
UKOB. [lepros oTAeTbHBIX CTAAMH YAABATIOCH
YCTaHOBUTD JIJIs Te3€POB € OOJBIION TTPOIOJI-
JKUTEBHOCTHIO MINKJIA U CTAINM, KaK, HAallpH-
Mep, A1 Teitzepa BenmkaHn, Ha muarpamme
KOTOPOTO XOPOIIIO (DIKCUPYETCS CTaINS N3JTH-
Ba U IEPUOIMUECKOE ycuenre usausa. [lpu-
MepBhI 3aIlTiCH PeKUMa HEKOTOPBIX Teif3epoB
ypoBHeMepoM “Banmaii” mokazaHsl Ha puc. 8.
B mocnemnue Toabl 3anuch peskuMa
reif3epoB OCYIIECTBJISIETCS aBTOMATHYECKOH
CUCTEMOI PETUCTPAITNN, OCHOBAHHOM Ha (PUK-
CUPOBAaHUM JIEKTPUUECKOTO CUTHAJIA, BOZHU-
Kalolero Iocje 3aMbIKaHUS  IeNu
usnuBaroiieiica Boaoii. [Ipenmytiectso cuc-
TeMbl, BHeipeHHOH B.A. /[po3HUHBIM, 3aKJTIO-
yaeTcss B BO3MOJKHOCTH OoJiee TOUHOU
OTMETKH HavaJjia M3JINBa BOIbI, aBTOHOMHOTO
JUTATEIBHOTO cOopa, XpaHEeHUsT U Tepegadn
HETIOCPEICTBEHHO B KOMITBIOTED IS 1ash-
Helimei 06paboTKN.
[y TOTHOM KapTUHBI UCCIET0BAHUS
pekuMa reiizepos gaHHble HAOJIOAEHUI 3a
TTePUONYHOCTBIO JOTTOTHSIIICH CBEIEHUSIMHU

riodicity of major geysers by means of self-
recording level-gage of the “Valdai” type.
Recording is made on paper stripes fixed
at reel connected by a cord to the floater
that is placed in the water flow by which
water runs out of the geyser channel vent.
Fluctuations of the floater make the reel
rotate synchronically, while the horizon-
tally fixed fountain-pen dragged by the
clockwork of the level-gage thus records
the water level on the paper stripe. Hori-
zontal record of the self-recorder in the
diagram corresponds to the period when
there is no water on the surface, that is, to
the stage filling or replenishment of wa-
ter in the channel of geyser. Vertical rise
of the diagram line marks the beginning
of the water outflow and spouting stages.
Moments of eruption are clearly marked
in the diagrams from all the geysers by a
typical peak corresponding to the abrupt
rise of water level due to the increasing
water flow rate. Cycle duration is most
precisely determined by the distance be-
tween two of such peaks or the series of
them. Period of separate stages could be
determined for geysers with long cycles
as, for instance, geyser Velikan, in whose
diagram water outflow stage itself and
periodical enlargements of the outflow are
well distinguished and recorded. Ex-
amples of records made by the “Valdai”
level-gage are depicted in Fig. 8.

During the recent years, regime of
geysers has been recorded by means of au-
tomatic recording system based on fixing
the electric signal that appears right after
the circuit closing by outpouring water.
Advantage of the system introduced by
V.A. Droznin is the ability of more pre-
cise fixing of the beginning of water out-
flow, independent long-term recording,
storage and transmission of the data to the
computer for further interpretation.

To complete the picture of regime
of geysers studies, periodicity survey
data were supplemented by information
on chemical composition of major gey-
sers’ waters, obtained by means of sys-
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0 XUMUYECKOM COCTaBe BOJIbI OCHOBHBIX Teii-
3€pOB, KOHTPOJIUPYEMOM CUCTEMATHYECKUM
(TIpUMepPHO ONWH pa3 B MECSI]) aHATU30M
pob. YepenHeHHast XapaKTepUCTHKa Teiise-
POB ¢ HaOOJIBIIUM TIEPUOAOM HAGJIIOeHUI
npuBejieHa B TabJuIie 4.

Bertte MBI TOBOPHUJIN O TOM, YTO TIe-
PUOANYHOCTH Teli3€POB 3aMETHO M3MEHSIeTCS,
TIpeXie BCETO, MOl BO3JAENCTBIEM THAPOME-
TEOPOJIOTHYECKUX ycaoBuit. OTKIOHEHUS B
peXuMe refi3epoB IO/ BIUSHUEM U3MeHeHU T
TUIPOMETEOPOJIOTUYECKUX YCIOBUI, KaK T10-
Ka3aJIu HaIllK UCCJIeIOBAHUS, KPATKOCPOUHBI
U OTHOCSITCSI K BDEMEHHBIM KOKYIIMMCS U3-
MEHEHUAM pesknMa. PexxuM 6bICcTpo BoccTa-
HaBJIMBAETCsI, TO €CTh IPOJOJIKUTETHHOCTD
BCETO IWKJIA U €T0 OTAETbHBIX CTAIUN TIPU-
OIUAKAETCS K CPEAHUM 3HAYCHUSAM, XapaKTep-
HBIM [JIs JaHHOTO BpeMeHW Toma. Tak,
HampuMep, 4acTOTa U3Bep:KeHui refizepa Be-
JINKaH 3HAYNTEJHHO M3MeEHIach B pa3Hble
rozaul u Mecsibl. B 1974 r. nnamna3on Bein4nna
ITOJIHOTO I[UKJIa uaMeHsics ot 1 vac 30 muH
10 10 vacos u 6oxee; B 1976 1. - ot 2 wac 20
MuH 10 9 gacos; B 1978 1. - oT 2 yac 30 muH 110
8 yac 30 mun. CpeHsIst TPOAOJIKUTENTHHOCTD
[IMKJIA IIPU 3TOM COXPaHSLIACh ¥ PABHSLIACH 5
yacam. Haubosee mokasaresbHbl Bapualiun
numkia 6611 B 1974-1975 rogax, korzia 3anuch
pesKrMa reii3epoB IIPOBOANIACH HEIIPEPHIBHO
mesbiit rog. HaubonbImmit pa3époc BeTnunH
HabJII0a/ICs B “HECTIOKONHBIE” TI0 METEoyC-
JIOBUSIM TIePUOJBI, - B STHBape, heBpae, me-
kabpe Mecsax. CTabUIBHOCTHIO PeKUMa
OTMeYeHbI MIOHb, N10J1b 1974 T., KoT/Ia IIUKJIbI
ONHOU TIPOIOJIKUTENbHOCTH (4-5 4acoB)
Berpedasuch B 80% ciiydaeB OT BCETO UnCIa
HabJII0aEeMBIX B TEYEHME MECSIIIA.

[TockoambKy THAPOMETEOPOTIOTHIECKIE
(haxTops! (aTMOC(hepHOE MaB/eHNe, yPOBEHD
BOJIBI B PEKE, KOJUYECTBA OCATKOB, CKOPOCTh
BeTpa, TeMIlepaTypa Bo3/yXa) e CTBYIOT O/l
HOBPEMEHHO W B KaKIBIi MOMEHT C Pa3Jiny-
HOW WHTEHCHUBHOCTBHIO, OYeHb TPYIHO
BBISIBUTH BJIUSHIE KAXKIOTO U3 HUX HA PEXKUM
TOTO UJU UHOTO Teidepa. ToJbKO aHAIN3
GOJIBIIOTO psijia HabJIIOeH U, TIPOBEIEeHHBII
H.T. Cyrpo60Boii, MO3BOJII OXapaKTepu30-
BaTh JIMHENHYIO CBSI3b MEXAY CPEIHECyTOU-

tematic (once a month) probe analysis.
Averaged characteristic of geysers with
the greatest observation period is given
in Table 4.

As mentioned above, geyser period-
icity is undergoes notable changes, first of
all, due to the effect of hydrometeorologi-
cal conditions. Our surveys have shown
that deviations of regime of geysers sub-
jected to the changes of hydrometeoro-
logical conditions are short-term one and
are referred to temporal apparent changes
of the regime that is quickly restored and
duration of the whole cycle and its sepa-
rate stages reaches its average values typi-
cal for the given time of year. Thus,
periodicity of the Velikan geyser eruptions
varied significantly from year to year and
from month to month: in 1974, complete
cycle ranged from 1.5 hour to 10 hours and
more; in 1976 — from 140 minutes to 9
hours; in 1978 — from 2.5 hours to 8.5
hours, whereas average duration of the
cycle was quite constant (5 hours). The
most indicative cycle variations were in
1974-1975, when regime of geysers was re-
corded continuously full year. Greatest
dispersion of values was observed in “un-
quiet” meteorological periods — in Decem-
ber, January and February. June and July
of 1974 were marked by the stability of
the regime, when cycles of the same dura-
tion (4-5 hours) made up 80% of all ob-
served within a month.

Since hydrometeorological factors
(atmospheric pressure, water level in the
river, rain capacity, wind velocity and air
temperature) come into effect simulta-
neously and with various intensity every
next moment, it is quite difficult to deter-
mine how every one of them affects the
regime of each given geyser. Only the
analysis of a great series of observations
carried out by N.G. Sugrobova allowed to
characterize the linear connection be-
tween the daily average cycle duration
and corresponding daily parameters of the
mentioned hydrometeorological factors.
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HOM TIPO/IOJKUTENBHOCTDIO ITUKJIIA U COOTBET-
CTBYIOIIIUMU CPEIHECY TOUHBIMU TTapaMeTPaMu
Ha3BaHHBIX THAPOMETEO(PAKTOPOB.

WccrnemoBanue BAUSHNS HA TEPUOTAY-
HOCTb T'eif3€POB OT/IETbHBIX (PaKTOPOB, Orpa-
HUYWBAJIACh AaHAJIN30M JAHHBIX 0 TelizepaM
Benukan, bompmoit , JKemuay:xubrit, TpoiiHoii,
[Tepsener, [lleas, Masnsrit, Konyc, a Takke B
OTzebHBIE Tepro bl [poT, ABepbeBckuii, [o-
PUBOHTaJNbHBIN. BbIOOp 3THX Teii3epoB He
caydaeH. Benukan, Hanmpumep, u bBosbinoit
HECJIM XapaK-TePHBIE YePTHI Tei3epoB ¢ 60JIb-
IIOM TTPOIOJIKUTETBHOCTBIO TTUKA. J{y19 HUX
3aMeTHA CBsI3b CBOETO PEXKUMA C TUAPOMETE-
OPOJIOTHYECKON 0OCTAaHOB-KOI BCJIEACTBHUE
GOJIBIINX ILJIOIIAAEI BBIXOSIIETO OTBEPCTHS
u o6bemoB kanana. leiizepnr Illenn, Konyc,
Maurbrit xapakTepu30BaIu MHOTOUKCTEHHBIE
refi3epbl, IMEIOIIHe KOPOTKUi mepuo (10 37
MUHYT), C MEHBIIIEN peakIiineil Ha M3MeHeHue
TUAPOMETE000CTAHOBKH.

Haubouee neiicTBeHHBIMU (haKTOpaMHU
SIBJIIIOTCS aTMOchepHoe JaBJeHue, yPOBEHD
peKH, /711 HeKOTOPBIX Teii3epoB (Bennkan) -
cujia BeTpa, TeMmeparypa, ocaaku. Vamene-
HUe aTMOCHEPHOTO AaBIEHMSsI, 0COOEHHO Pe3-
KUH €T0 CKavOoK, MPAKTHYECKU OTPAXKAETCS HA
pexxmnMe Bcex relizepoB. [lpuuem s refize-
poB ¢ kopotkuM 1ukiaoMm (Illens, Konyc u
JIP.) CBsAI3b C JaBJIeHHEM 06PaTHO TIPOITOPIIH-
onasbia. O6parHas peakiusi Ha U3MeHEHe
NaBJIeHNs, TO €CTh YMEeHbIIIeHNEe TUKJIA TIPU
YBeJIMYEHUHU JIaBJeHus, 3akoHoMepHa. [Ipu
YBEJIMUEHUN JAaBJIE€HUS KUTIEHNEe BHYTPHU Ka-
HaJla TIPOUCXOAUT TpU GoJiee BHICOKON TeM-
neparype, 3HauUT, yPOBEHb ITapO0GPasOBaHUsT
COOTBETCTBEHHO CMEIAETCs Ha GOJIBIIYIO
rayOouny. UeM HUKE YPOBEHD TapooOpasoBa-
HUsL, TeM OOJIbIie Tiepera/] Mex/1y JaBJIeHu-
eM B BOJOHOCHOM IJacTe W KaHajle, U
COOTBETCTBEHHO OOJIBIIE TIPUTOK BHICOKOTEM-
nepaTypHOI Boabl. M3Bep:kenue refizepa yua-
maeTcs, TO €CTb WHTEPBAI MEXIY
U3BEPKEHUSIMU CTPEMUT-CS K YMEHBITIEHUTO.
[TomobHast CBSI3b XapaKTePU3yeT BIUSHUE KO-
JiebaHusT YPOBHS PEKM Ha PEKUM Tei3epoB,
PacIoJIOKeHHBIX BOJIM3U ype3a PEKH, B 4acT-
HoctH, Benukana n IlepBeniia.

Ucknouenue cocrasaser reisep [ep-

Studies of certain factors’ influence
on geyser periodicity were restricted to
the analysis of the data on geysers Velikan,
Bolshoi, Zhemchuzhnyi, Troinoi,
Pervenets, Shchel, Malyi, Konus, as well
as in some periods geysers Grot,
Averievskii and Gorizontalnyi. The choice
of these geysers was not random. For in-
stance, Velikan and Bolshoi bore charac-
teristic features of geysers with great cycle
duration manifesting notable connection
of their regime with hydrometeorological
conditions due to great areas of outlet of
the channel and volumes of the channels
of a geysers. Geysers Shchel, Konus and
Malyi gave characteristics to numerous
geysers with short period (up to 37 min-
utes), manifesting less demonstrative re-
action to the changes  of
hydrometeorological situation.

The most effective factors are atmo-
spheric pressure, river level, for some gey-
sers (like Velikan) — power of wind,
temperature and rainfall. Practically all
geysers are remarkably affected by the
changes of atmospheric pressure, espe-
cially by its abrupt variations; while for
short-period geysers (Shchel, Konus), this
connection with the pressure is in inverse
proportion. Reverse reaction to changes
of pressure, that is, shortening of the cycle
at pressure increasing, is natural. When
pressure increases, boiling within the
channel occurs at higher temperatures,
and level of steam formation shifts to a
greater depth, accordingly. The lower the
steam formation level is, the greater is the
difference of pressure in the aquifer and
channel, and, correspondingly, the greater
is the inflow of high-temperature water.
Eruption of geyser become more frequent,
that is, the interval between the eruptions
tends to becoming shorter. Such a connec-
tion characterizes the effect of river level
variations on the regime of the geysers lo-
cated close to the river brink (in particu-
lar, that of geysers Velikan and Pervenets).

Geyser Pervenets is an exception,
for which, on the contrary, prolongation




BeHeTl, JJIsI KOTOPOTO OTMEY€eHO HAIIPOTUB Y/I-
JUHEHUe IUKJIA B TIePUOJ TOAbEMA YPOBHS
IPYHTOBBIX BOJ, 00YCIOBJIEHHOTO MHTEHCUB-
HBIM BBIIIAJEHUEM 0CAAKOB, 0COOCHHO B IIUK-
JoHndeckre meproabl. OObICHSIETCS 9TO TEM,
YTO B BEPXHIOIO YacTh KaHaja Teii3epa, pac-
TTOJIO’KEHHOTO MPAaKTUIECKH ¥ CAMOTO ype3a
BOJIBI B peKe, TIOTIaIaeT XOJOIHAS TPYHTOBAS
1 TIOBEPXHOCTHAS BO/A, OXJIAKIAET TEPMATTh-
HYIO BOZY, 3aMeJIJIsis Tpollece KumneHus. Pas-
OaBJeHUEe XOJOJIHOW BONOU BUIHO TO
M3MEHEHWIO XUMUIECKOTO COCTaBa BOJIBI Teli-
3epa. B MOMeHT poxXoXkaeHUs IMUKIOHA
“Anp3a”, COMPOBOKIAEMOTO BBICOKHUM ITOIBE-
MOM YPOBHsI peKH, OHO jocturaio 40 %.

Breimagatonye ocaiki 0Ka3bIBalOT Kak
KOCBEHHOE BO3/IelICTBIE HA PEKUM refi3epoB,
BJIMSISI HA TTOTbEM YPOBHS PEKU U I'PYHTOBBIX
BOJI, TAK U TIPSIMOE B TIEPUOJ CUIBHBIX JTOXK-
neit. O6pasyronuecst P 9TOM BPEMEHHbIE
BOJIOTOKH JIOCTABJISTIOT XOJOAHYTO BOIY K BbI-
XOJTHOMY OTBEPCTHIO KaHala Tel3epoB, Y-
JUHAS KWUIeHWue U, CJeI0BaTelbHO,
IIPOLOJIKUTENLHOCTD LIUKJIA UX paboThl. Biiu-
SHIE TeMIIEPATYPbI BO3yXa 00bIYHO 3aTyIle-
BbIBaeTcs 00jiee CUIbHBIM BO3JEHCTBHEM
NIPYTUX THIPOMETE0POTIOTMYECKUX (PaKTOPOB.
MoOKHO TOJIBKO 3aMETHUTD, UTO JJIsI Te3ePOB
Benukan u bosbioit, 3HaunTeIBHOE CHUKE-
HUEe TeMIIepaTyphbl, yCUINBAOIee NCTapeHne
C TPUYCThEBBIX BaHH, IPUBOIUT K yBeTNUE-
HUIO TEPUOTUIHOCTH.

B peanbHoit o6cTaHOBKE, KaK yiKe OT-
MEeYajoch BBIIIE, THAPOMETEOPOJIOTHIYECKIE
(baxTOpBI AEHCTBYIOT OTHOBPEMEHHO U TTOITO-
MY B Pa3Hble MOMEHTBI BpEMEHU BJIMSHIE Ha
PEXUM Tel3epOB OTHO-TO U TOTO K€ M3 TU/I-
poMeTeoposIornyeckux GakTopos He ObIBaeT
OJIMHAKOBBIM, IaKe MIPY OJUHAKOBOM ero ab-
COJIIOTHOM BennunHe. BugnMo 3ameTHbIe 13-
MeHEeHUs pekUMa TOTO WJIM WHOTO Tefizepa
TIPOUCXOJIAT TIO]T BO3IEHICTBUEM TIPEBAIUPY -
IOIIETO B JAHHBII MOMEHT THIPOMETEOPO.JIO-
rudeckoro gakropa. O6muit xe apdexr
BO3/IENICTBU JOCTUTAET-CST KOMITJIEKCOM (haK-
TOPOB, C Pa3HOU MOJiell y4acTUs KaxXOTO.
Kom6unaimm MoryT GbITh MHOTOUNCJIEHHbI-
MU U PEIKO IOBTOPSIEMBIMU, COOTBETCTBEH-
HO Pa3JIUYHbl U U3MEHEHNS PeKIMA.

of the cycle was observed in case of in-
creasing level of ground waters due to
abundant rainfall, especially in cyclonic
periods. This is accounted for by the fact
that cold ground and surface waters en-
ter the upper part of the geyser channel
located at the very river brink, cool ther-
mal water thus reducing the boiling pro-
cess. Dilution by cold water is manifested
in changes of chemical composition of
water in the geyser. During the “Elza”
cyclone activity, accompanied by high
rise of the river level, dilution reached
40%.

Dropping out precipitation render
as indirect influence upon regime of gey-
sers, influencing on rise of a level of the
river and groundwaters, and direct dur-
ing strong rains. Temporal water flows
appearing in such periods bring cold wa-
ter to the discharge vents of the geyser
channels, thus prolonging the process of
boiling and, consequently, the duration of
their operation cycles. Effect of air tem-
perature is typically faded by much stron-
ger effect of other hydrometeorological
factors. We can only note that for the gey-
sers Velikan and Bolshoi, significant tem-
perature  decrease  intensifying
evaporation from the near-mouth baths,
leads to the increasing periodicity.

As mentioned above, in reality, hy-
drometeorological factors operate simul-
taneously, hence, in different moments of
time, influence of one and the same factor
onto the regime of geysers is never equal,
even given the equality of its absolute
magnitude. Evidently, appreciable
changes of a regime of this or that geyser
take place under the effect of hydrometeo-
rological factor prevailing at present. To-
tal effect of all the factors is produced by
their complex action. Combinations can
be numerous and seldom repeated,
changes of regime are accordingly various
also.

In the course of regime of geysers
studies, certain link of the regime with
earthquakes was noticed, in particular, the
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B xone uccienoBanuil pesxkuma rem-
3epoB ObLjIa Mo MeveHa OIpe/ieJIeHHAsT CBSI3b
peXrMa Teif3epoB C 3eMJIETPSICEHUSIMH, B Ya-
CTHOCTH, TEHJIEHITUSI K YMEHbIIEHUIO UX Tie-
PUOAUYHOCTU Tiepell CeHCMUYEeCKUMU
coObITusiMy. HarmmoMHUM, 4TO BIIEPBBIE TAKY1O
PeaKITNIo TIOBeIeHNs Tefi3ePOB Ha 3eMJIeTPsI-
CEHUS OTMICAT AMEPUKAHCKIH NCCTIETOBATET
WM. Punexapt. MoKHO HaJleThCst, 4YTO HabJII0-
JleHus 32 pesKuMoM TeitzepoB Jlomunsr Teiize-
POB B OyaylieM HOMOIYT HalTH HeOObIYHbIE
TIpeBECTHUKH, CUJIBHBIX 3eMJIETPSICEHUI Ha
KamuaTke, KoTOpble MOIYT ObITh UCIIOJIb30-
BaHBI JJI51 UX TIPENICKA3aHU.

Hecmotpst Ha BBITIIE OTMeUeHHbIE KPaT-
KOBpeMeHHBIE, THOT/IA TOBOJIbHO 3HAUNTETh-
Hble, OTKJIOHEHHWS B pPeXUMe Teli3epoB,
BBI3BAHHBIE BO3/IEHICTBUEM BHENTHUX (TUIPO-
MEeTeOoPOJIOTHYECKHUX ) PaKTOPOB, X PEKUM B
MHOTOJIETHEM MIeprojie HaOMI0IeH I OCTaeT-
Csl OTHOCHUTETBHO TIOCTOSTHHBIM. JTO 3aKJII0-
yaeTcs, MpeXae BCEero, B MPaKTUIECKU
HeN3MeHHBIX TIEPUOUIHOCTH U XUMUIECKOM
cocTaBe BOZBL. J[/Is1 mOATBEP)KIEHNST CKa3aH-
HOTO TIPUBOANM TabJIUIY JaHHBIX O TIPOLOJI-
JKUTEJTBHOCTU IIUKJIOB Tel3epoB 3a
MHOTOJIETHUT TTEPUOT, BKJIIOYAST SITM30IITIeC-
kue uamepenust 1941-1969 rogos (tabir. 5).
B Tabuiy st cpaBHEHUS BKJIIOUEHBI CBejIe-
HUSA O TMPOAOJLKUTEIbHOCTH ITUKJIOB Tefize-
POB, 3aPUKCUPOBAHHBIX B OJUHAKOBBIX 110
MeTe000CTaHOBKE YCIOBUSX, B JaHHOM CJTy-
Yae B aBrycTe WIn OJIN3KIX K HeMy IHsX. Kak
BU/THO U3 TaGJIUIBI TIEPUOANIHOCTD TOJIBKO
nBYX reitzepoB (Benmmkana u [lepBenma) 3na-
YUTEbHO U3MEHUJIACH 32 9TO BpeMs. [Ipuuem
UK Besrnkana M3MeHsIJICS TOCTETIEHHO, yBe-
JIMYUBIINCE ¢ 2,5-3 yacos 10 5,5-6,5 yacos, B
TO BpeMsI Kak usMeHenue pe;xuma [lepBentia
6b1110 6oJtee “kanpustbiv”. B 1960 1. ipomoi-
JKUTEJIbHOCTD IIUKJIA cocTaBmia 2,5 yaca (B
1941-1945 tr. - oko710 yaca), B 1961 t. reiizep
paboTas Kak IIyJIbCUPYIONIHil KICTOYHUK, a B
mocaeayiomue TOAbl MUKJ Telidepa MouTu
CPaBHSJICS C TIPOAOJIKUTETHHOCTHIO, OTME-
yennoit T.U. Yecrunosoit (50-60 MunyT).
[Ipusnaku “HeycToWYMBOCTH peXUMa Ha-
GJII0IAJTICh TakKe Y reiizepa BoJibImoii.

XoTd npuBeieHHbIe B TaOJIUIIE JaHHbIE

tendency to decreasing periodicity prior
to seismic events. Let us recall that first
such reaction of geysers to earthquakes
was reported by American researcher I.
Rinehart. It is possible to hope that future
observations of regime of geysers of the
Valley of Geysers will help to discover
some unusual precursors of strong earth-
quakes in Kamchatka that can be used for
their prediction.

In spite of the above short-term
(sometimes quite significant) deviations
of regime of geysers due to the effect of
external (hydrometeorological) factors,
still their operation mode remains quite
stable, as it has been revealed in the course
of many-year monitoring. This lies, first
of all, in almost unchanged periodicity
and chemical compositions of water. To
confirm this statement, Table 5 gives you
the long-term data on the duration of gey-
ser cycles, including occasional measure-
ments of 1941-1969. For comparison, the
Table contains some information on gey-
sers cycle durations recorded under simi-
lar meteorological conditions, in the given
case, in August and nearby days. As it is
seen from the Table presented, periodic-
ity of only two geysers (Velikan and
Pervenets) has undergone significant
changes for that period. Cycle of the
Velikan geyser was changing gradually,
increasing from 2.5-3 hours to 5.5-6.5
hours, whereas deviations of the
Pervenets regime was much more “capri-
cious”. In 1960 duration of a cycle has
made 2,5 hours (in 1941-1945 - about one
hour), in 1961 the geyser worked as a puls-
ing spring, and the next years the cycle of
a geyser was almost made even to the du-
ration marked by T.I.Ustinova (50-60
minutes). Attributes of “instability” of
regime were observed also at geyser
Bolshoi.

Though the data presented in the
Table differ in the number of observations,
on the whole they reflect general behav-
ior of geysers in the named interval of
time. This allows coming to a conclusion




Pas3IMYHbBI 110 YUCTY HaOMIOAEHUIl, B 1[eJI0OM
OHU OTpakaioT obliee IOBEAEHNE Iel3epoB
B Ha3BaHHBII 0Tpe30K BpeMeHu. OHO 03BO-
JISIET ClIeJIaTh BBIBOJ O TOM, UYTO PEKHUM HC-
CJIeIOBAHHBIX Tel3ePOB 3a MHOTOJIETHUI
(6ouee uem 50-TH JIETHMIT) IEPUOJL He TIpeTep-
IeJl CYIeCTBEHHBIX M3MeHeHUi. 3aMeTHM
TaKJKe, YTO 3a HTOT JKe MEePUOJT 001Iast pasrpys-
Ka TepMaJIbHOH BOJIbI, TO €CTh €€ KOJIMUECTBO,
BBIXOZSIIEE 110 TPeIHAM Ha ITOBEPXHOCTD,
MIPaKTUYECKU OCTABAJIOCDH TOCTOSTHHBIM, DTOT
pacxo/i TepMaJibHOM BOBI OIPEAEISICS TaK
Ha3bIBAEMOM I'HIPOXUMUYECKUM METOIO0M (O
HEM yIIOMMHAJIOCh BbIIE) OJMH-/[BA pa3a B
ro, HaunHasg ¢ 1962 r. CooTBeTCTBEHHO HE U3-
MEHWJIACh U TEILIOBask MOIIHOCTDb TUAPOTEP-
MaJIbHOW CHUCTEMBI. DTO U MOCTOSHCTBO
XUMHUYECKOTO COCTaBa BOJbI T'eii3ePOB MOXKET
KOCBEHHO CBUIETENbCTBOBATH O HEM3MEHHO-
CTH TeMIIepaTypbl Bojbl Ha riyoune. To ecTh
BCe TOBOPUT O ITOCTOSIHCTBE OCHOBHBIX ITOKA-
3aTesiell TUIPOTEPMATBHON CUCTEMBI (B TOM
YHUCJIe OTHOCUTETBHOE TIOCTOSIHCTBO PEKIMA
reiizepoB). O4eBUIHO, CAUNTKOM MaJl TIEPHU-
Ol HAIMX HaOMI0AeHiT B MaciiTabe reoJio-
IUYECKOTO BPEMeHU, YTOOLI 3aMETUTh,
BO3MOJKHBIE B IDUHIINIIE, CYIIECTBEHHDIE H3-
MEHEeHUsI TUAPOTEPMATIbHON HAesTeTbHOCTH.
BwmecTe ¢ TeM, B 5TOT JKe ITePUO/] BUAMMbIE 13-
MEeHEHUs IPOU3OIILIN B TOBEPXHOCTHOM TH/T-
poTepMajIbHOM aKTUBHOCTH.

that regime of the geysers studied did not
undergo any significant changes for quite
an extended (over 50 years) period of
time. We can also note that for the same
period, practically stable remained total
discharge rate of thermal waters, that is,
its volumes discharged onto the surface
by fissures. This discharge of thermal wa-
ter was determined by the so-called
hydrochemical method (it was mentioned
above) once or twice a year, starting from
1962. Accordingly, natural heat discharge
of hydrothermal system did not change
much as well. It and the constancy of a
chemical composition of water of geysers
can indirectly testify to an invariance of
temperature of water on depth. That is,
everything points to the stability of basic
parameters of the hydrothermal system
(including the relative stability of regime
of geysers). Obviously the period of our
observations in scale of geological time is
too small to notice, possible in principle,
essential changes of hydrothermal activ-
ity. However, during the same period, cer-
tain notable changes of surface
hydrothermal activity did occur.
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U3MEHEHUE IIOBEPXHOCTHOM
THUIPOTEPMAJIbHO
AKTUBHOCTH.

CHANGE OF SURFACE
HYDROTHERMAL ACTIVITY

Bce ormeueHHble U3MEHEHM ObLIN
00yCJIOBJIEHBI BHEITHUMH, ITPSIMO HE CBSI3aH-
HBIMU ¢ (DYHKITMOHUDPOBAHUEM THU/IPOTED-
MaJbHOU cucTeMbl, mpuunHamu. Camoe
6OJIBITIOE BO3/IENICTBIIE OKA3aJl MOIIHBI ITHK-
JIoH “OJnp3a”, mpoHecmniics Haa KamyaTkoi
4-6 oxtsa6ps 1981 1. ITo manubim T'MC Ilet-
pormaBoBcka u CeMsiynKa B Te THU CUJIA BET-
pa mocturana 40 M/c, a cymMmma 0CagKoB 92 MM.
BeimaBiime ocaku puBesiu K mobeMy YPOB-
Hs B peke Ha 2,5 M u Bbitie. Pacxoy pexu (110
pacuery) gocturan 20-25 m3/c, To ecTh yBe-
Juauiicst ipuMepHo B 10 pas 1o cpaBHEHUIO
¢ OOBIYHBIM JIJIsL 9TOTO BpeMeHM roja. Peka
HecJia TJIBIOBI ool pasmMepom Gosiee 1 M B
nonepeunuke. Ona pasmbiaia 6epera, o6pa-
3ysl KpyTbie OOPBIBUCTBIE CKJIOHBI C OIHOI
CTOPOHBI ¥ OTMEJIH - ¢ 1pyToit. Hanbosbiim
SPOUPYIOIINM JIeWCTBIEM Pa30yIIeBaBITHii-
cs1 TIOTOK 00J1ajial B MecTaX PEe3KUX MOBOPO-
TOB PEKU U YBEJUYEHHBIX YKJIOHOB pPycCJia.
Bouiu cpesanbl yeTyIibl B caMOM pycJie PeKH,
cosjaBaBire HeOOJIbIINE BOAOMAIbI OJIU3
IJTOMAIKY Tefizepa Benmmkan.

B pesysbrate mnpowusoiies Bpe3 pycia
Ha 3,5 M, OHO PaCHIMPUIIOCH, a IPOAOIbHbII
npoduib 3ametHo craaauics. EctectBenno,
YMEHBIIUIACh CKOPOCTh TeueHus. boiia pas-
pYIIIeHa HYDKHSST YaCTh MOCTPOUKH TTYJIbCHU-
pylorero ucrounnka MamaxutoBsiii [porT, a
Ha ydacTke reiizepoB bosbiioro u Majoro
Cpe3aHbl HUXKHUE IPUPYCJIOBbIE YACTH relize-
PHUTOBBIX HATEKOB. 3HAYUTETHHO U3MEHUIIOCH
pycio 673 reiizepos Konyc 1 Bosbinas [Teu-
ka. OHo cy3unoch. HIKHSST 9acTh CKJIOHA Y
reiizepa Konyc 6bu1a 06psiBuctoii. B HacTo-
stiee BpeMst Geper 3/1ech PACIIMPIIICS Ha He-
CKOJIKO METPOB, 06pa3yst MOJOTUI CKJIOH €
KPYITHO TaJIeYHUKOBOI OTMeNbio. bypHas
peKa 3ajimBajia rei3epbl, PacloJOKeHHbIe

All the abovementioned changes
were conditioned by external factors hav-
ing no direct connection with function-
ing of the hydrothermal system. The
greatest effect was produced by the pow-
erful typhoon “Elza” that had rushed over
the Kamchatka Peninsular on October 4-
6, 1981. According to the data of the Hy-
drometeorological Center of
Petropavlovsk and Semyachik, wind
speed on those days reached 40 m/s, the
precipitation total being up to 92 mm,
which resulted in the rise of water level
in the river for 2.5 meters and even more.
The river flow rate (as calculated) made
up to 20-25 m?/s, that is, about 10 times
greater than that typical for this time of
year. The river was carrying rock blocks
over 1 m in diameter. It washed out its
banks, leaving steep precipitous slopes on
one side and shallows on the other. Erod-
ing action the raged stream possessed the
greatest in places of sharp turns of the
river and and the increased inclines of a
channel. In the very river-bed, ledges were
cut down that used to form small water-
falls in the vicinity of the Velikan geyser.

Asaresult, the river-bed had cut in
for 3.5 m, widened and its longitudinal
profile got notably smoother. Naturally,
speed of current has decreased. Lower part
of the construction of the pulsating spring
Malakhitovyi Grot was destroyed; in the
area of geysers Bolshoi and Malyi lower
(near-bed) parts of geyserite‘s sinter were
cut off. The river-bed got notably changed
in the vicinity of geysers Konus and
Bolshaya Pechka — it became narrower.
Foot of the slope beside the Konus geyser
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GJINBKO K ype3y PeKH, BBIXOIHOE K€ OTBEp-
cTre reitzepa Bosbliast neyka ObLIO 3a06UTO
IPaBUITHO-TAJIEYHUKOBBIM MaTEPUAIOM Ha-
CTOJIBKO, YTO TOCJIE IIUKJIOHA OH MPEKPaTUI
CBOIO JieaTebHOCTB. [0 2T0¥1 ske mpuynHe He
paboTas nCTOYHUK MHOTOCTPYIiHBIIT, BO3PO-
JIUBIINICS B I3MEHEHHOM BHjIe 2 TO/Ia CITyC-
Ts. CTekaBImas 1Mo CKJIOHAM BO/A 3aJUBaja
BaHHY Teif3epa Benunkan, a ero reiisepuroBast
IJT0IMaKa Oblya yeestHa MEJIKMMU 00JIOMKa-
MU TIOPOJI, KyCKaMu JIepHA, TJIINHON, CHECEH-
HBIX BpeMeHHbIMU BoJ0TOKaMu. C KPyTOro
CKJIOHA Ha IJIOIAKy OOPYIIMIach BbIPBaH-
Has ¢ KopHeM bepesa.

[IukiT0H OKa3as M HEMOCPeCTBEHHOE
BO3JIEHCTBIE HAa PEKUM reii3epoB, 1 GoJiee Bee-
TO OHO KOCHYJIOCB, KaK ¥ CJIEZIOBATIO O3KU/IATh,
Besmkana u [lepennia. ¥ Besmkana 10 1iuk-
JIOHA CpeflHAS BeJNIMHA TTPO/IOJIKUTETBHOC-
THU I[UKJIA COCTaBJIsLia 5-5,5 yacoB. Bo BpeMs
JECTBUS IIKJIOHA (110 CBUETEIBCTBY HAOJIIO-
naresist B. H. Heuaesa), co 2 110 5 OKTSIGpsI reii-
3ep, OYy4r 3aJIUTBIM XOJOAHBIMHA BOJaMU
PYUbEB CO CKJIOHOB, He paboTast. B iepsbie qan
rocJie IUKJIOHa Tefidep Besmkan ctan donTa-
HUpOBaTh ueped 3,5—4,5 yaca. [l reiizepa
[TepBenert 66110 3a(UKCUPOBAHO YBEJTUUEHNE
[UKJIA IeITeIbHOCTH OT cpeiHei, paBHOM 30
MuHyTaM, 1o 1 yaca 5 munyt. Herocpezicrsen-
HOI IPUYMHON N3MEHEHNST PeKUMa 3TUX Teli-
3€pOB, BEPOSTHO, SBUJACH TIOMaZlaHNE B
KaHaJIbl TPYHTOBOM CJTaO0OMUHEPATM30BaHHON
BOJZIBI M BOJI TIOBEPXHOCTHOTO cTOKa. Ha aTo
YKa3bIBAIOT XUMIYECKHE aHAIU3bI TIPOO BOJIBI
reii3epoB, B3SAThIE 32 /[BE HENEN JI0 ITNKJIOHA
1 4epe3 HellesTio TIocie eTo poxoskaenHus. Ha-
npuMep, B BoJie reifzepa IlepBener] KoHIIEHT-
parst Xaopa yMeHbImaach ¢ 415 mr/i 1o 280
Mmr/J1. J{onst paszbaBistionieil X0JI0AHOW BOIBI
coctaBuia (1o pacuety)- 30% anst [lepsenia
1 5% i reiizepa Besmkan. B moBenenuu apy-
I'UX refiaepoB HabJII01aIach TEHICHIUS B CTO-
POHY yMEHBIIEHUS TTPOJOJKUTEIbHOCTHU
1uksa. HaGuroieHust B JIeTHIE MeCSIIIbl cJie-
JIYTOIIETO MOCJIe IIMKJIOHA TO/1a MTOKA3aJIH, YTO
pexRIM OOJIBIIMHCTBA Tei3epoB (B TOM YHCIIe
1 XUMUYECKUI COCTAB BO/IBI ) BOCCTAHOBUJICS.
CoxpaHus yIIuHEHHBIN ITUKJT OJTHY JIATITH Teli-
sep Ilepsener. He Bo306HOBHI cBOeil Jes-

used to be quite precipitous. At present,
the bank here is a few meters wider, form-
ing a gentle slope with a large-pebbled shal-
low. Violent river flooded geysers located
close to the river brink; discharge vent of
the Bolshaya Pechka geyser was so much
stuffed with gravel and pebbles that after
the cyclone its operation stopped as well.
The same reason made the Mnogostruinyi
spring remain inactive for 2 years. Water
running down the slopes flooded the bath
of the Velikan geyser, while its geyserite
ground was littered with small debris, sod,
and clays brought by temporal waterflows.
From an abrupt slope the uprooted birch
has fallen upon a platform.

The cyclone rendered also direct in-
fluence on a regime of geysers, and the
most striking that effect was for geysers
Velikan and Pervenets. Average cycle du-
ration of Velikan used to be 5-5.5 hours
before the cyclone. In the course of the
event itself (evidenced by an observer V.N.
Nechaev), being all flooded with clod wa-
ters of the streamlets running down the
slopes, the geyser did not operate at all from
October 2 till 5. In fierst days after the cy-
clone, Velikan began spouting with the in-
tervals of 3.5-4.5 hours, whereas for the
Pervenets geyser prolongation of the cycle
was recorded from the average of 30 min-
utes to 65 minutes. Immediate cause of
those regime changes was evidently the en-
try of ground slightly- mineralizeed water
and waters of surface drainage into the gey-
ser channels. This fact is evidenced by
chemical analyses of geyser water probes
sampled two weeks prior to the hurricane
and one week after its passage. For in-
stance, chlorine concentration in the wa-
ter from the Pervenets geyser reduced from
415 mg/1 to 280 mg/1. Portion of diluent
cold water made up (as calculated) 30% for
Pervenets, and 5% for Velikan. Behavior
of other geysers tended to shortening of the
operation cycle. Summer observations af-
ter the cyclone showed that regime of most
geysers (as well as their chemical compo-
sitions) was restored. Geyser Pervenets




TesibHOCTU reiizep bosbmias ITeuka. B 1ienom,
KaK BUAHO, COOCTBEHHO PEKUM Tei3€POB 13-
MEHWJICSI MAJIO ¥ TOJIBKO Ha KOPOTKUIT TIEepPH-
OJ1 TIPOXOK/IEHUS ITUKJIOHA.

Huxnon “Omb3a” MOAYEPKHY.I eITle OTHO
CJIe[ICTBUE THAPOTEPMATIbHON AeATEbHOCTH,
BJugIoniell Ha coctosuue [Jommnbt lelizepos,
a TouHee Ha U3MeHeHue peJibedha MTOBEPXHOC-
TH - oOpa3oBaHue OmoI3Held. B MecTax BbIxo-
Jla Tlapa TBep/ible (CKaJIbHbIE ) TOPHBIE TIOPOIBI
TTOCTETIEHHO TI0JT BO3/IENICTBMEM KUCJBIX pa-
CTBOPOB, 0OPA3YIONUXCS TIPU KOHAECHCAI[UT
rapa U pacTBOPEHUs Ta30B, MIPEBPAIIAIOTCS B
OTHOCUTEJILHO MSITKHE TJIMHBL. [JIMHBI JIETKO
Pa3MBIBAIOTCS BOJITAMU TIOBEPXHOCTHOTO CTOKA.
Ha takux yyacTkax 00pasyioTcst BHITIOIOKEH-
HbIe TUTONTAIKH, petbed naMensercs. Ha kpy-
TBIX CKJOHAX 9TOT IpoLecc uger Ooiee
MHTEHCUBHO 3a CUET OIIOJI3HEBBIX SBJIEHU,
pa3BUTHE KOTOPBIX CBI3aHO C YBJIAKHEHUEM
TJTVH TIPU BBITTAZIEHUN aTMOC(HEPHBIX OCATKOB
¥ CHeTOTasTHUU. J[onmoTHUTETbHBIM (haKTOPOM
oOpasoBaHKs OIOJ3HEN B BeceHHee BpeMsl B
ycnoBusgx JloHBI ABISETCS HArpy3Ka Ha TJId-
HUCTYTO MACCY MHOTOMETPOBBIX CHE;KHUKOB. B
UKJIOHUYECKUH JKe TIEPUOJ CUIbHbBIE TOXKIN
nepe yBJIaKHSIOT TJIMHUCTOE TeJIo OyAyIIero
OTIOJI3HSI, HATPYKas JOTOTHUTETHHBIM BECOM
BO/JIBL.

B pesynbraTte - ycusieHue CphIBOB U
OToJI3HeH GOJMBIINX MacC MOPOJ Ha CKJIOHAX
JIOJIMHBI BO BpeMs IHUKJAoHA. OIUH TaKou
OTIOJI3€HD TTPOM3OIIEN Ha JIEBOM CKJIOHE P.
Ieitzepnoii, B 300 M oT nctounnka Mamaxu-
ToBbIii Ipot, Ha BbicoTe 80 M 0T pexu. OH ObLI
TIPUYPOYEH K MECTAM PA3BUTUS NU3MEHEHHBIX
MTOPO/I U TTAPAIINX Y4acTKOB. [71y6rHa OTpHI-
Ba TeJia OIOJI3HA gocTurajia 6 M, mupuna 4,5
M. PasBuTine ormosisHell B yCIOBUSAX: Helpe-
PBIBHOTO TIPOIIecca THAPOTEPMATBHOTO U3Me-
HeHWsS  CKaJbHBIX TOPHBIX  TOPOI,
TIPeBPAIAONINAX UX B ITUHBI, TIEpe YBIaKHe-
HUS TIPU TasTHUU CHeTa M MHTEHCUBHBIX 0CaT-
KOB, JOMOJHUTEIBHOW HATrpy3Ku Ha
TJIMHUCTBIM MAaCCUB CHEKHUKOB UM MaCChI
JKUIKAX OCAIKOB, CYNIECTBEHHO BAMSIIOT HA
penbedoobpasoBaHue.

He cayuaiino 3ameTHBbIE U3MEHEHUS
MTOBEPXHOCTH HABGIF0JAT0TCS Ha yUacTKax pac-

was the only one whose cycle remained
prolongated. Geyser Bolshaya Pechka has
never come to operation again. In general,
regime of geysers itself changed insignifi-
cantly and only for the short period of the
passage of cyclone.

“Elza” cyclone stressed one more
consequence of hydrothermal activity af-
fecting the state of the whole Valley of
Geysers, in particular, to the change of
surface relief — formation of landslips. In
the areas of steam discharge, solid rocks
exposed to the action of acidic solutions
(formed in the result of steam condensa-
tion and gas dissolution) gradually turn
into relatively soft clays that can be eas-
ily washed out by waters of surface run-
off. Flattened plateaus are formed in such
areas, thus changing the relief. This pro-
cess is more intensive at the steep slopes
due to the landslip events whose occur-
rence is associated with clays’ watering
during rainfalls and snowmelts. Addi-
tional factor for slide occurrence in spring
is the stress on the clay mass of many-
meters’ thick snowfields. In cyclonic pe-
riod, heavy rains oversaturate the clay
body of the future landslip loading it with
extra weight of water.

The above results in shifts and
slides of huge rock bodies from the
slopes of the valley during the cyclone.
One of such slides took place at the left
slope of the Geysernaya river, 300 m
away from the spring of Malakhitovyi
Grot, 80 m above the river. It was con-
fined to the area of evolution of altered
rocks and steaming grounds. Depth of
alienation a body of a landslip would
reach 6 m, width of 4,5 m.

Development of landslips in condi-
tions: continuous process of hydrothermal
alteration of the rocky rocks transform-
ing them in clay, oversaturation due to
rainfalls and snowmelts, additional load-
ing on a clay file of snowfields and weights
of liquid precipitates, essentially influence
on relief-formation.
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MTPOCTPAHEHUS TJINH U BBIXO/IOB 1apa B BHIE
OTZIEJbHBIX CTPYU WJTH TIJIONAHOTO APEHMS.
K takmm yvyacTkaMm nMpuBsS3aHbl M paciiipeH-
HbI€ YaCTH JOJWHBI [eii3epHO U ee TPUTOKOB,
HarpuMep, JI0JUHBI PyuybeB Bojomanusiit u
[IleneBoti.

Tam xe, T7Ie THAPOTEPMAIbHAS AKTHB-
HOCTD TIPOSIBJISIETCS B BU/IE TOPSIIUX U KUTIS-
IUX UCTOYHUKOB, Y4ACTKU CKJIOHOB 1 Gepera
PeKu 1 py4ybeB Ha00OPOT OoJiee YCTONYUBBI,
TaK KaK yKperJieHbl 00JIOMKaMK U TJIBIGAMK
TOPHBIX TIOPO/I, CIIEMEHTUPOBAHHBIX OCAIKA-
MU TOPSIYNX KPEMHUT coziepskanux Bof. [1pu-
MEpPOM TI0100HOTO POJIa YYACTKOB SIBJISTIOTCS
OICAHHbIE BbIIIE “CTEHKU KaPJIUKOBBIX I'eii-
3epoB”.

K nanbosiee cyiiecTBeHHBIM HepeMe-
Ham B paifone losmnbl Teiisepos 3a HabJIIO-
JlaeMblil  TepuoJl OTHOCATCA TaKXKe
ncuyezHoBeHue byprsiiero kotyia Ha Bepxue-
TefizepHoM moJie, U OOpyIIIEHNE 3[1ECH YaCTH
0OpBIBUCTOTO CKJIOHA. Martepuas 0OpyIeHs],
TJIBIOBI TIOPOJL PA3JIMYHOTO pa3Mepa, yCesin
MTOBEPXHOCTHh TEPMATbHOTO TOJISI, 3aMETHO
HapyIINB BUJl TOBEPXHOCTHBIX TEPMOTIPOSB-
neruil. [lockoabpky 2TO TTpOU30IITIO TIOCTE
CepUH Oy TUMBIX CEICMUYECKHUX TOJTIKOB (B
1986 1.), HabuoIaBIIasT TIEPBOI PE3YJIBTATHI
TTPOMBOIIE/NIETO HAYYHBIN COTPYAHUK VH-
crutyTa Byakanonoruun O.D. Kappanosa,
CIIPaBeJINBO HA3bIBAET MPUINHOI 0OBasa
CUJIbHOE 3eMJieTpsceHre. B aToT ke mepuon
ucye3 bypaguuit koren. BeposiTHee Bcero
TIPUIMHA Ta JKe - CeliCMUYeCKUe TOTIKH, CTIeT-
CTBUEM KOTOPBIX SBUJIACH ITepecTpoiika (cka-
THe) TOABOMSAIIEN TPENTUHBI U CUCTEMBI
TpemuH. [IpakTrueckn mepecTan cyriecTBo-
BaTh Takke pydein lopgumii, nuTaBmIniics
MPenuMYIIeCTBEHHO Bo/IoN “BypJisiiero Kot-
aa”. MoKHO 3aKJII0YUTD, OTIEHUBAS B 11€JI0M
paccMOTpeHHbIe U3MEHEHUS THAPOTEPMAIb-
HOU JIeATeTbHOCTH, YTO ITUKJIOHYECKIE BO3-
JeficTBUSI, TOBTOPsSEMbIE, HEOJHOKPATHO B
TedeHUe IJIUTEJbHOTO Mepuosa, a Takxke
CUJIbHBIE 3eMJIETPSCEHM ST, OKAa3bIBAIOT CyIIle-
CTBEHHOE BJIUSIHUE HA U3MeHeHre Jauanad-
ta /lonWHB Teli3epoB, B YaCTHOCTU Ha
U3MEHEeHUs TTOBEPXHOCTHOU TUAPOTEPMATh-
HOU aKTUBHOCTH.

It is not occasional that significant
surface changes can be observed in the ar-
eas of occurrence of clays and steam dis-
charges in the form of separate streams or
pattern steaming. Extended parts of the
Geysernaya river valley and its tributar-
ies are confined to such areas.

In the zones, where hydrothermal
activity is manifested by hot and boiling
springs, slopes and sides of the river and
creeks are, on the contrary, much firmer,
because they are strengthened by debris
and large blocks of rocks consolidated by
the sediments from hot siliceous waters.
Example of this sort of zones is the above
described “Wall of Diminutive Geysers”.

The most significant changes within
the Valley of Geysers can be also consid-
ered the collapse of the Burlyashchii (Bub-
bling) pot at the Upper-Geyser Field and
failure of a part of the precipitous slope
here. Collapsed material and rock blocks
of different dimensions were littered over
the surface of the thermal field thus hav-
ing considerably changed the picture of
surface thermal manifestations. Since the
above events occurred right after a series
of quite perceptible seismic impacts (in
1986), a member of the Institute of Volca-
nology O.F. Kardanova who was the first
to observe the results of what had hap-
pened, justly states the reason of the col-
lapse to be an earthquake. Disappearance
of the Burlyashchii pot took place in the
same period, which was most probably
caused by the same fact — seismic impacts
resulted in the reconstruction (compres-
sion) of the feeding fissure or the system
of fissures. Goryachii creek fed mostly by
the waters from the Burlyashchii pot, in
fact, also vanished. Generally evaluating
the described changes of hydrothermal
activity, we can conclude that cyclonic
effects occurring repeatedly during a long
period of time, as well as strong earth-
quakes, essentially influence the changes
of the landscape of the Valley of Geysers,
particularly changes of the surface hydro-
thermal activity.




IMPOJOJIGKUTE/JIBHOCTD ;JKU3HUN

TEN3EPOB.

DURATION OF A LIFE OF
GEYSERS

Cy1ecTBOBaHME U Pa3BUTHE TeH3epoOB,
KaK CJIe[[yeT W3 MPEeABIAYIIEro N3I0KeHUs,
CBS3aHO C Pa3BUTHEM TUIPOTEPMATBHON /les-
TEJIbHOCTU B TIpe/iesiaX BBICOKOTEMIIEPATYP-
HBIX TUAPOTEPMATBHBIX CHUCTEM.
Mopmuposanue [eit3epHOI CUCTEMBI, ¢ KOTO-
poii cBsa3anbl Teiizepsl [lonuns [elizepos, Ha-
yajgoch okoso 10 TeIc. JeT Hazam mocie
nocnenHero oneneHenud. O4eBUIHO, B Teve-
HI€ BCETO WJIM YACTH TOTO TIepHo/ia Pa3BUBa-
Jlach W TTOBEPXHOCTHASA TUAPOTEpMabHAs
AKTUBHOCTD, TPOSBJIEHNS KOHKPETHBIX BU/IOB
KOTOPOI OTIpe/ieJIeHHO YCTAaHOBUTH TPYIHO.
Mo>KHO TIPEATIONIOKUTH, YTO B HAUAJIE TEPMO-
MIPOSIBJIEHUS OBLIN MIPEICTABIEHBI Fa301apo-
BBIMU CTPYSIMU ¥ 3aTEM TI0 Mepe BCKPBITUS
pekoii TeiisepHO# TTepEeKPHIBAIONINX T€OTep-
MAaJTbHBIH pe3epByap OTI0KEHUH, The30MeTPU-
YeCKUI YPOBEHb TEPMAJIbHBIX BOJ[ IIPEBBICUI
ITHEBHYIO TOBEPXHOCTD, U TIOSBUJIACH YCIIOBUS
115t 0Opa3oBaHKsI KICTOYHUKOB U TeiizepoB. To
€CTb Teli3ephl, CKOpee BCETO, MOTJIN TIOSIBUTD-
sl Ha caMOM OJIM3KOM K HACTOsIIIIEMY BpeMe-
HU aTare CyIeCTBOBAHUS TUAPOTEPMATBbHOMN
cucTteMbl. XOTsI TEOPETUYECKU MCTOUHUKU U
refizepbl MOTJI BOBHUKHY T, TI0-BUIIMOMY, Ha
Jr060M aTare ee craHoBaeHusT. 11 p 1 M bl X
TAHHBIX, OTIPEIESAIONINX BO3PACT, TPOIOJIKHU-
TeJTPHOCTH KU3HU Teli3epoB, KOHeUHO HeT. B.B.
ABepbeB TOZI0IIEN K OT[eHKE BPEMS CyTIECTBO-
BaHU4 Teiizepa Benwkan, omupasch Ha CKO-
pocTb pocta reizdeputa. ToJIMHA CIOUCTON
reif3epuTOBOU KOPKU Ha Tomaike Bemnkana
nocturya 10 cm. VI3 mpeqmonoskeHus, 4To Kask-
JIBIH CJION TaKsKe KakK 1 3a(pUKCUPOBaHHBIH, CO-
BpeMeHHBIH, TosHo 0.1 MM co3paBasics 3a
OJIMH TOJI, JIETKO OTIPEIETISIETCS BpeMst 00paso-
Baaus kopku B 1000 net. CiiemoBaTenbHO, Tei-
3ep Besnkan nim ero mpeecTBEHHUK MOTITH
BO3HUKHYTb npubausuteasio 1000 ner tomy
Hazaza. Takoli ;ke BO3PAaCTHOU MOPSAOK JJIs
reiizepa Tpoiinoii mpusoaut [ A. Kapnos, onu-

As it follows from the above presen-
tation, existence and evolution of geysers
is connected with evolution of hydrother-
mal activity within the boundaries of
high-temperature hydrothermal systems.
Formation of the Geysernaya system, to
which geysers of the Valley of Geysers are
confined, started about 10 thousand years
ago after the last period of glaciation. Evi-
dently, during the whole period or its part,
surface hydrothermal activity evolved as
well. We can suggest that at the beginning,
thermal manifestations were presented by
steam-gas jets, and then, as the
Geysernaya river was exposing the sedi-
ments overlapping the hydrothermal res-
ervoir, piezometric level of thermal waters
exceeded the original ground, thus creat-
ing the conditions for the formation of
springs and geysers. In other words, gey-
sers might more probably appear imme-
diately prior to the present-day stage of
the hydrothermal system evolution,
though, theoretically, springs and geysers
could come into life at any stage of its for-
mation. The direct data determining age,
life expectancy of geysers, certainly are
not present. V.V. Averiev came to the es-
timation of the Velikan geyser age based
on the rate of geyserite growth. Layered
geyserite shield over the Velikan con-
struction reached 10 cm in thickness. As-
suming that each layer’ formation took
one year (according to the recorded
present-day one, 0.1 mm thick), period of
the shield formation is easily determined
to be 1000 years. Consequently, Velikan
or its predecessor might appear about 1
thousand years ago. The same age order
for the Troinoi geyser is presented in this
manual by G.A. Karpov. Resulting the es-
timation of time of continuous work of
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CBIBasl Te3epUTHI Ha CTPAHUIAX ATOTO ITyTe-
BoguTend. [lomydyennas oreHka BpeMeHU He-
MpepPBIBHOM pa6boTs relizepoB
TTOATBEPIKIAETCS, B KAKOH TO Mepe, MaJIOi 13-
MEHYUBOCTHIO COCTOSTHUS 1 PEKITMA Teii3epOoB
[onuast [etizepoBs 3a moutu 60-TuIeTHNUI TTe-
puo HaOMIOIEHUIA.

K coskanennio MaJsio cBeIeHUH O ITPO-
JIOJKUTENBHOCTH JIEITETHbHOCTHU Teii3epOB U
B JIDYTUX PEruoHax ux cymiectBoBanus. Ca-
Moe parHee ymomuHanue (1294 r) o refizepax
otHocuTCs K Vicmanauu, tie BriepBbie ObLIO
OTMEeYEeHO U3BepPIKEHME reif3epa, KOTOPBIH 1aj
UM BCeM JIPYTUM refizepam mupa - Geysir. O
NelicTByeT U HbIHe, TO ecTh 700 mer. 3HamMe-
nuthle reiizepst Memnoycerona B CIITA u Ho-
BOIl 3eJlaHANY CyIIECTBYIOT He MeHee 150 JteT,
0 YeM CBU/IETEJIbCTBYIOT UX TIEPBbIE OTIMCAHUSI
B cepenune XIX Beka. IIpaBnia, B 0lHOM U3
MeCT COBPEMEHHOH TMIPOTEPMAIbHOI aKTUB-
noctu HoBoit 3enanaun - OpakelKkopako 1mo
JieTeHaM KOPEHHBIX JKUTeJel, Maopu, TOPSI-
yre HCTOYHMKY (Teiizepni?) Obuin yske B 1600
T., TO €CTh BO3pacT UX HUKaK He MeHbIe 400
sger. Ha Kamuarke nesaTebHOCTD KUTISIIINX
WCTOYHUKOB U Teli3epOB JOKYMEHTAJIBHO 3a-
dukcuposana B notute peku llay:xetkn 260
set Tomy Hazaza C.I1. KpanmeHUHHUKOBBIM.

Takum 06pa3oM, ecyid MPUHSTH BO
BHUMAaHUE TIPSIMble U KOCBEHHBIE JJAHHBIE O
JTTUTETHHOCTU CYIIIECTBOBAHUS Tei3€POB, TO
CTAaHOBUTCS OYEBUIHBIM, UYTO OHU MOTYT (DYH-
KIIMOHWPOBATH B T€UEHWE MTEPBHIX COTEH JIET
1 TIPEAITIONIOKUTENBHO, - Ha TPOTSLKeHun 2-3
ThICSYeseTnil. PazymeeTcs, aTo OTHOCUTCS K
MIPOIOIKUTENHHOCTU JIeITENBbHOCTHU Teli3e-
poB BoOOIIe. MHANBUIYaNbHBIE Teii3epbl
POKIAIOTCS U KUBYT B 3HAUYUTENHHO MEHb-
1IIeM BpEMEeHHOM WHTepBajie. ITO ¥ TOHSITHO,
Tak Kak B 6oJiee KOPOTKUI TIEPHOJ BPEMEHU
U3MEHSTIOTCS BHENITHUE YCJIOBUS, BIUSIONINE
Ha paboTy rei3epos, 10 CPaBHEHHIO C OCHOB-
HBIMU TTOKa3aTeJISIMHA TUIPOTEPMATHHON Jle-
SITEJBbHOCTU B I[€JIOM, O YeM TOBOPHUJIOCH
Bbile. Peub ujiet, mpeskiie Bcero, 06 usMeHe-
HUU yCJIOBUU BBIXO/a TEPMATbHON BOJIBI, TO
€CTb TEOMETPHUH KaHaJa U BBIXOHOTO OTBEP-
cTust, MOP(hOJIOTUN U PACTIONOKEHUN KaHAIA
reiizepa B TpenuHoOBaTOM cpene. OHU BO MHO-

geysers is to some extent confirmed by
insignificant changeability of geysers’
state and regime in the Valley of Geysers
during almost 60 years of observations.

Unfortunately, there is quite few in-
formation about the duration of life of gey-
sers in other areas of their occurrence
either. The earliest mention (1294) about
geysers refers to Iceland, where geyser
eruption was first reported, which gave
the name for all the geysers of the World
— that of Geysir. That one is still operat-
ing, that is, it age is at least 700 years. Fa-
mous geysers of Yellowstone in USA and
in New Zealand have existed for at least
150 years already, which is evidenced by
their first descriptions given in the middle
of the nineteenth century. However, in one
of the zones of modern hydrothermal ac-
tivity — Orakeikorako (New Zealand),
according to the legends of the natives
(Maori), hot springs (geysers?) already
occurred in 1600, that is, they are cer-
tainly over 400 years of age. In
Kamchatka, activity of boiling springs and
geysers was reported in the valley of the
Pauzhetka river 260 years ago by S.P.
Krasheninnikov.

Thus, if to take into consideration
all the direct and minor data on the dura-
tion of life of geysers, it becomes obvious
that they can operate for a few hundred
years, and, presumably up to 2-3 thousand
years. This naturally refers to the dura-
tion of geyser operation in general. Indi-
vidual geysers are born and live in much
smaller time interval. It and is clear, as
during shorter period of time the exter-
nal conditions influencing for work of gey-
sers change, in comparison with the basic
parameters of hydrothermal activity as a
whole about what it was spoken above.
The question is, first of all, change of con-
ditions for thermal water discharge, that
is geometry of the channel and an exhaust
outlet, morphology and an dislocation of
the channel of a geyser in the fractured
environment. They in many respects de-
fines an opportunity of hit in system of a




TOM OTIpefiesIsieT BO3MOKHOCTD TIOTIA/IaHUS B
CUCTeMY Teli3epa XOJIOJHOU 'PYHTOBOM U TTO-
BEPXHOCTHO BOZIBI MJTH OXJIAYK/IEHHON U3BEP-
THYTOH Boabl camoro reiizepa. MoryTt
TTOBJIUATD HA 3TU YCJIOBUS U 3eMIIETPSICEHUS.

Ectb 3ameuaTtesibHbIe TPUMEPHI ITOBE-
NIeHVS] THAVBU/TY AJIbHBIX TeH3€POB 110 TAaHHBIM
HaOJIIO/IEHUI B APYTUX CTpaHaX, B KOTOPBIX
neficTByIOT reifsepbl. CaMbIM KOPOTKUM TI0
BpPEMEHM CYIIECTBOBAHUS U3 U3BECTHBIX Teli-
3epoB - 6611 Bestukuit Bafimanry B HoBoii 3e-
ganguu. O Bo3uuWK B 1900 T. 1 meficTBOBAM
Bcero 4 rojia. [elizep rnpexkpaTui CBOIO JIeATeNb-
HOCTH U3-32 PE3KOTO MaIeHNs YPOBHS BOJIBI B
6/M3pacosioskeHHOM o3epe. [IpumedarenbHO,
4TO MCYE3HOBEHME HTOTO Teiizepa He OBLIO
OKOHYaHWEM Teli3epHOIl aKTUBHOCTU KaK Ta-
koBoii. [lo cux mop 3xech padoraior 2-3 He-
6opImKX refizepa. Jpyroit HOBO3eIaHICKUI
reiizep TeTapeTa BMecTe ¢ TByMsI KDaCUBEHTIIN-
MU Tefi3epUTOBBIME TeppacaMy ObLIU MOJTHO-
CTBIO 3aCHITIAHBI IPU M3BEPKEHUU BYJIKAHA
Tapasepa B 1886 1. Ho na:ke n3Bep:kenue ByJI-
KaHa He CMOTJIO OCTAaHOBUTDb TUIPOTEPMATIb-
HYTO IEITeIbHOCTD: CITYCTSI HEKOTOPOE BPeMSI
Ha MecTe Teppac U relidepa MOSBUINCH HA TTO-
BEPXHOCTH HOBBIE TEPMOITTpOsiBJieHUs. Otican
cay4yall akTUBU3AIIUN TeH3ePHON JIeATeTbHO-
CTH, U Jake oOpa3oBaHUe HOBOTO Telizepa
(Seismic - ceficMITYecKoro) Ha TeH3ePHOM TI0JTe
“Bepxnuii 6acceiin” MemoycToHcKoro Halu-
OHAJIBHOTO TTIapKa B Pe3yJIbTaTe CUILHOTO 3eM-
gerpsceruss 1959 r., anuIeHTp KOTOPOTO
HaXO/UJICST BOJIM3Y 3a11a/[HOI IPaHUIIbI [TapKa.

Cuenyer 0cob60 OTMETUTH 00 HCUEe3-
HOBEHUU TeW3epOB MO/ BAUIHUEM UCKYCCT-
BeHHBIX (akTOpoB. Tak u3BIeUeHUE
60JIBIIOTO 06BbEeMa BBICOKOTEMIIEPATYPHOI
BOJIbI U3 T€OTEPMAIbHBIX CKBAKUH, TTPOOY-
PEHHBIX B TOCJEIHUE TO/bI BOJU3K Tei3ep-
HBIX MOJIeH 1711 paboThl reoTepMaJbHBIX
3JIEKTPOCTAHIINH, CyIIeCTBEHHO MOHUKAET
The30MeTPUYECKUIl YPOBEHb BOJOHOCHOTO
mracta. B pesynbpraTe ropguue moa3eMHbIe
BOJIBI HE MOTYT TIOJHATHCS HA TOBEPXHOCTD,
4T0OBI 0OPA30BaTh MCTOYHUKH U reiizepbl. B
GOJIBIIMHCTBE CIyYaeB PU STOM UCYE3AI0T U
JIPyTHeE BUIBI TOBEPXHOCTHOM TUIPOTEPMAJIb-
HoWl akTuBHOCTU. Hanpumep, B paitone I1ay-

geyser of cold ground and surface water
or cooled waters ejected by the geyser it-
self. Can affect these conditions and earth-
quakes.

There are remarkable examples of
behaviour of individual geysers according
to supervision in other countries in which
geysers operate. The shortest period of op-
eration was reported for the geyser
Waimangu in New Zealand. It emerged in
1900, operated for 4 years only and died
out due to sudden drop of water level in
the nearby lake. Notable is that collapse
of this geyser did not indicate the seizure
of geyser activity as such. 2-3 smaller gey-
sers are still operating in this area. In 1886,
another New Zealand geyser named
Tetareta was completely buried during the
eruption of the Taravera volcano, as well
as two magnificent geyserite terraces. But
even volcanic eruption failed to stop hy-
drothermal activity: some time after, new
thermal manifestations appeared at the
sites of the terraces and geyser. Described
is the case of geyser activity restoration
and even formation of a new geyser (Seis-
mic) at the geyser field “Upper Basin” in
Yellowstone National Park in the result of
a strong earthquake in 1959 with epicen-
ter located in the vicinity of the western
border of the Park.

It is necessary to note especially
about disappearance of geysers under in-
fluence of artificial factors. Thus, sampling
of great volumes of high-temperature wa-
ters from geothermal wells recently drilled
around geyser fields for the operation of
geothermal electric power plants essen-
tially reduces piezometric level of the
aquiferous stratum. In result hot ground
waters can not reach the surface to form
springs and geysers. In most cases, this
leads to disappearance of other kinds of
surface hydrothermal activity as well. For
instance, in the area of the Pauzhetka boil-
ing springs in Kamchatka, work of a geo-
thermal electric power station became the
reason of disappearance of small geysers,
boiling springs and other thermal mani-
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JKETCKUX KUIISAIINX UCTOYHNKOB Ha Kamyar-
Ke paboTa TeoTepMaIbHON JEKTPOCTAHIIUN
cTaa IIPUYMHON UCUE3HOBEHUS HEOOIBIINX
reii3epoB, KUISIIIUX UCTOUHUKOB U MPOYUX
TePMOTIPOSBJIEHNH, HEKOT/Ia YKPaIaBIINX
[Tay:xerckoe TepmasibHoe mose. [logo6Hoe
Ha6JII0AAI0Ch Ha TepMaJIbHbBIX 01X HoBoit
3enangun u Ucnananu. B Hosoit 3enanaun,
Ha yIIOMUHABIIEMCS BBIIIE TEH3€PHOM I10JIe
Opakeiikopako GOJIBIIMHCTBO Ieii3epOB ObLIO
MTPOCTO 3aTOTLIEHBI, OKA3aBIINCh IO BOMOM
BOJIOXPAHUJINIIA, BOSHUKIIETO MTOCTIE CTPOU-
TeJIbCTBA TJIOTUHBI Ha p. BaitkaTo.

U Bce ke, Ha Hall B3I, OOJIBIIUH-
CTBO WHAWBUIYAJbHBIX Te3ePOB MOSBJISIET-
cs1, IpeobpasyeTcs, K ucye3aeT He B CUILY
PacCMOTPEHHBIX BBITIE UCKIIOYUTETHHBIX, €C-
TECTBEHHBIX WJIK UCKYCCTBEHHbIX TPUYUH, HO
BCJIE/ICTBUE U3MeHEeHNH MOP(HOJIOTUH BHIXO-
JIOB BOJIbI B TOUKeE reiizepa U U3BMEHEHUH Ka-
nasia. [Ipu aToM Besmika poJib caMoro Tefizepa,
KOTOpBII pa3pabaThiBaeT UM “3ajedyuBaer”
KaHaJ ¥ CUCTEMY MOABOISANINX TPEITUH. YBU-
JIETh TAKOTO Pojia MpeobpasoBaHUsT MOKHO
TOJIBKO B XO/I€ IJTUTETLHBIX CUCTEMATIUECKITX
HaOJTIOIEHIIT 32 1A TETbHOCTBIO KOHKPETHBIX
reiizepoB. K cokaseH1Io nX Majio U COOTBET-
CTBEHHO CKY/IHBI 3a(DUKCUPOBAaHHBIE PUME-
Pbl UBMEHEHN refi3epHOl aKTUBHOCTH.

B oaune Teiizepos, rae nepuon cuc-
TeMaTUYeCKUX HAOIIONeHNI He BeJIUK, ObLIN
3aMeueHbl CTy4au epexoia KUIsux nCToY-
HUKOB B Fefi3ePHBbIil pesKM paboThl U HA000-
pot. Ha ipaBom Gepery pyd. Bogonaausiii B
1975 1. B KpyTJI0# BOPOHKE 00pa30BajICs rei-
3€p C HE3HAUUTEJbHBIM PACXOIOM. YsKe Ha
CIeAYIONNI TOM M3-32 OTCYTCTBUS CJIUBA
BOJIBI €€ TeMIIepaTypa B BOPOHKe IepecTaia
MOCTUTATh TOYKHU KUTIEHUS, U OHA JIUIIIH CJIa-
60 mapuJia 3a cyeT mapa, MoCTYHAOIIETO B THO
TTOHMKEH NS, 3aTI0JTHEHHOTO BOJIOH ITOBEPXHO-
CTHOTO CTOKA. /[0CTaTOYHO OBLIO TOSABUTHCS
HeGOIBIIIOH IeJIN IJIt CTOKA BOABI, KAK BHOBD
MOJIYUUJICSI UCTOUHUK C T€H3E€PHBIM PeKU-
MoM. B manHOM ciryyae MPUYNHON MCUYE3HO-
BEHUs, a 3aTeM TOABJIEHUS Telizepa cTalo
n3MeHeHUe Tepernaja AaBJIeHUl B KaHaJle,
BBI3BAHHOTO U3MeHeHueM MOP(hOJIOrMY MeC-
Ta pasrpysku. IIpousomen Takke mepexon

festations, once decorating the Pauzhetka
thermal field. The same phenomenon was
observed at thermal fields of New Zealand
and Iceland. In New Zealand, at the
abovementioned geyser field of
Orakeikorako, most geysers were simply
flooded by the waters of a water reservoir
that had formed after the construction of
the dam on the Waikato river.

However, we believe that most in-
dividual geysers appear, transform or col-
lapse not due to the above natural or
artificial reasons, but because of changes
of the morphology of water discharges at
the site of a geyser, or changes of the gey-
ser channel. At the same time, significant
is the role of the geyser itself, whose op-
eration develops or “heals” the channel
and the system of feeding fissures. Watch-
ing such transformations is possible only
in the course of long-term systematic ob-
servations of the certain geysers’ opera-
tion. Such observations are not numerous,
and hence, the examples of geyser opera-
tion changes are quite poor.

In the Valley of Geysers, where the
period of systematic surveys is not large,
cases of transformation of boiling springs
to the geyser operation mode and vice
versa have been reported. In 1975, at the
right side of the Vodopadnyi creek, a gey-
ser had emerged in a round funnel with
small flow rate. Next year, having no
drainage, water temperature within the
funnel stopped reaching the boiling-point
and went on slightly steaming due to the
steam supplied to the fall-bottom filled
with water of surface run-off. Appearance
of a small fissure for water outflow was
enough to give rise to a spring with gey-
ser operation mode. In the case consid-
ered, the reason or the geyser collapse and
restoration was the change of pressure dif-
ferences in the channel due to the change
of morphology of the discharge site. Boil-
ing springs Paryashchii and Averievskii
passed to the geyser operation regime as
well. In 1987, a new geyser (Kotly) ap-
peared at the VII (Lagernyi) Site, beside




KUTISATUX NCTOYHUKOB [lapsimero n ABepn-
€BCKOTO, B Teii3epHbIil pexkxuM paborsl. B
1987 r. 6BLIO OTMEYEHO TOSABJIEHNE HOBOTO
reiizepa Ha VII, JlarepHoM, yyacTke BOTM3U
Toy6oro osepa (reiizep Koribr). Hamerus-
asicsl Ha IeHTpaJbHOM ydacTKe JloJuHbI
[eiizepoB TeHIeHIINS K TIEPEXO/Y B reiiszep-
HBIU PEXKUM PsI/Ia TOCTOSHHO JIEWCTBYIONTUX
MCTOYHUKOB U TIOSIBJIEHNE HOBOTO reli3epa,
CBsI3aHbI C PAa3BUTUEM TPEN[MHOBATOCTH,
pacipeHeM KaHaJI0B Tei3epOB U BO3MOXK-
HO CO CHUZKEHUEM OTMETKHU HAIIOPHOTO YPOB-
HS T€PMaJbHOTO KOMIIJIEKCA, BCIECTBHE
yrayouBIerocs aaech Bpesa peku. Kocen-
HO 3TO MTOATBEPKIAET U YIIOMITHABIIIEECS pa-
Hee yBeJWYEHUE TEPUOIUIHOCTHU Teiizepa
Benuxkan.

[IpeBpatienne reii3epoB B KUTAIIIE
BOJIHBIE KOTJIBI UJIU UX UCYE3HOBEHUE B pe-
3yJIbTaTe 3aKPBITHS TPENUH 3aTBEP/IEBIINMEI
KPEMHUCTBIMU OTJIOKEHUSIMU, OTTUCAHO JIJIST
refizepHbIx nojei Ucaananu, Hosolt 3eman-
quu 1 MenmoycToneKoro HalmoHaIbHOTrO
mapka B CIITA. B [lonune leiizepoB Takoe
“caMozajieunBanyie ” TPENIVMH U KaHAJIOB He-
GOJIBIINX TEi3ePOB OTJIOKEHUSIMU KPEMHe3e-
Ma, U BCJIEJICTBUE 3TOTO NX WCUE3HOBEHWUE,
TIpeKpacHO BUHO HA yYACTKaX “KapJIUKOBBIX
refizepoB”. 3apuKCUPOBAHHBIX PAaKTOB TaKO-
ro peoOpasoBaHUst reil3epoB U KUTISIINX UC-
TOYHUKOB, K COKAJEHWIO, MaJo, TaK KakK
MHOTOYUCJIEHHbIE MEJIKIE TEPMOTIPOSIBJIEHUSI
3a9acTyI0 OKa3bIBAJINCH BHE ITOJISI 3PEHUS MC-
ciaenosareneii. Bnomne BepositTHo, uTo B [l0-
aune lelizepoB umemomnecs BOPOHKH
(KOTBI) OKPYTJIOHN (POPMBI, 3aTIOTHEHHBIE
BOJION XJIOPUIHO-HATPUEBOTO (Teii3epHOrO0)
cocTaBa ¢ TeMIepaTypoii OIM3KOH K TOYKE K-
MEeHUsl, HUYTO WHOE, Kak ObIBIINE GOJIbIINE
refizepsl. K HUM, BUIUMO, OTHOCSTCSI U30MET-
puuHoi hopMbl BoaHbIN KoTes (“Kpyrbrit”),
HANPOTUB TYJbCUPYIONUX UCTOYHUKOB B
amax, u kores “Tomy6oii”.

Nraxk, Bo3Bpamasgach K MpOAOIKU-
TeJbHOCTH JKU3HU Tefi3epOB, MOKHO C OTIpe-
JEJIEHHBIMY JOMYIEHUSIMU TOBOPUTH 00
OTHOCUTENHHON KPAaTKOBPEMEHHOCTHU [l€ii-
CTBUS OT/I€JIbHBIX T€H3EPOB U U3MEHEHUST UX
peskrMa B TIpeiesiaX COTEH U JIECITKOB JIET U O

the Blue Lake. Tendency for changing the
regime to the geyser one manifested by a
number of constantly active geysers at the
Central Site of the Valley of Geysers, as
well as the birth of a new geyser, is associ-
ated with the spreading fissuring, exten-
sion of geyser channels and, possibly, with
the lowering of the pressure level of the
thermal complex due to the sunken level
of the river. This fact also contributes to
the abovementioned prolongation of the
Velikan geyser periodicity.

Transformation of geysers to boil-
ing water pots and their disappearance
due to fissure closure by solid siliceous
sediments have been reported for geyser
fields of Iceland, New Zealand and
Yellowstone national Park in USA. In the
Valley of Geysers, this sort of “self-curing”
of fissures and channels of small geysers
by silica deposits and their consequent
disappearance is clearly traced at the sites
of “Diminutive Geysers”. Unfortunately,
there is no many recorded cases of such
transformation of geysers and boiling
springs, since numerous minor thermal
manifestations often appeared outside of
afield of vision of researchers. Quite prob-
ably, rounded pots filled with water of
chloride-sodium (geyser) composition
with temperature close to the boiling-
point are nothing but the former large
geysers. Isometric water pool (Kruglyi),
located opposite to pulsing springs in
holes, and the “Blue” pot can be evidently
referred to that group.

So, coming back to the duration of
life of geysers, we can with some certainty
state relatively short-term activity of in-
dividual geysers and changes of their re-
gime within hundreds and dozens of years,
as well as more durable existence of gey-
ser fields (hundreds and few thousand
years). Duration of life of individual gey-
sers is much shorter, because much more
various external factors affect their opera-
tion, to which refer the “self-destroying”
action of the geyser itself that enlarges or
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6oJiee UTUTETLHOM CYIIIECTBOBAHUH ref3epHO-
ro 10Jis1 (COTHU JIET U TIePBbIE THICSYU JIET).
VnauBuyaibHble refi3epbl CyIeCTBYIOT 00-
Jiee KOPOTKOE BPEMSI TIOTOMY, UYTO Ha UX JIesi-
TEJILHOCTD BJIMsieT OOJIblIe Pa3ZHOOOPA3HBIX
BHENTHUX (DAKTOPOB, K YUCJIY KOTOPBIX OTHO-
CUTCS U “caMopa3pyliaoiiee” 1eficTBIE CaMO-
ro Trel3epa, YBeJUUYUBAOIIETO WJIU
YMEHBIAIONIETO CeYeHNe U W3MEHSIONIETO
dopmy kanasa. Pagymeercs, onipeieIuTh Bpe-
M [TPe0Opa30OBaHMUsT MJIM MCUYE3HOBEHMS KOH-
KPETHBIX Teii3epOB HEBO3MOKHO. MOKHO
JIATITH TIPEATIONOKUTD, OCHOBBIBASICh HA HATITIX
3HAHUSX O reifizepaxX U BBIMIENPUBEIEHHBIX
CKYTIBIX JTAHHBIX O MTPONOJLKUTENHHOCTH UX
JKU3HH, 4TO Telizepsl B [lomune Telizepos, Be-
POSITHO, GY/IyT AeiiCTBOBAaTh B TeueHue OJn-
Kaumux coteH jeT. UTo ke KacaeTcs
WHIUBH/IYJIbHBIX Teii3ePOB, TO UX TPeobpaso-
BaHUeE WU IaKe NCYE3HOBEHIE BOBMOKHO U B
TeKyIeM crojieTuu. Kak aTo He TleyaIbHO, B
psAny KpymHBIX reiizepoB Jloauns lelizepos,
BEPOSTHOCTH NCUE3HOBEHNS KOTOPBIX BEJINKA,
crosaT nepBbiMu Benmkan u Ipot. [leno B TowM,
410 Besmmkan, umest HeOOJIbIION CpeiHIiA pac-
XOJI ¥ GOJIBIIYIO TIOBEPXHOCTH BAHHBI B BEPX-
Hel YacTu KaHaja, TPaKTUYeCKH TOCTUT
Gasratca Mek/Ly IPUBHOCHMOM M3 HEJIP CUCTe-
MBI 9HEPTHEN U ee TIOTePell B Pe3yJIbTaTe M3-
BeprKeHUs, UCTIAPEHMS BOJIbI U TEILJIOOTAAYEH
yepe3 CTeHKHU KaHasa. /lapHeliniee He3HAUN-
TeJIbHOE PacliupeHre BAHHbBI M KaHAJIA U BO3-
MOXXHOE K TOMY K€ YMEeHbIIeHNe MPUTOKA
BBICOKOTEMIIEPATYPHOI BOJIBI 33 CUET CHIKE-
HUS Tbe30METPUYECKOTO YPOBHS MOKET TIPH-
BECTH K HeoOpaTUMOMY MpeobpasoBaHUIO
relizepa BHAYAJIE B TyJIHCUPYIONTUI NICTOUHNK
1 3aTeM - B BOIHBIN KoTeJl. Y reitzepa [por -
CXOJIHOE COCTOSTHUE, HO B OTIMure oT Beska-
Ha OH OoJIee 3aIUIIEeH CTeHAMU TTeePhbl OT WH-
TEHCUBHOTO WCIAPEHMWsS C MOBEPXHOCTHU
GacceitHa-BaHHbI U, KPOME TOTO, XapaKTePU3Y-
eTcst GOJIBIUM CPEJHUM CEKYHIHBIM PacXo-
JIOM. 3aro I'por, pacrmoJjiarasich
THTICOMETPUYECKH BhIllie Besmkana, HAX0AnT-
cs1 Kak Obl Ha TIpejieJie BO3MOKHOTO MOIbeMa
BBICOKOTEMIIEPATYPHOI BOZIBI HA TIOBEPXHOCTH,
4TO0, KOHEYHO, Ocaab/IsIeT felicTBue Teiisepa.

reduces the diameter of the channel and
changes its form.

It is surely impossible to determine
the time of transformation or collapse of
certain individual geysers. Based upon our
knowledge of geysers and the above poor
data on their duration of life, we can only
suggest that geysers in the Valley of Gey-
sers will go on operating for the nearest
hundreds of years. As for individual gey-
sers, their transformation or even collapse
is possible already in our century. As it is
not sad, geysers Velikan and Grot are the
first in the list of large geysers of the Val-
ley of Geysers, whose disappearance is the
most probable. The matter is that Velikan,
having quite small average flow rate and
vast bath surface in the upper part of the
channel, has almost reached the balance
between the energy supplied from the
system’s depths and that lost due to erup-
tion, water evaporation and heat emission
through the channel walls. Further insig-
nificant widening of the bath and prob-
able reducing of high-temperature water
influx due to the lowering piezometric
level may result in the irreversible trans-
formation of the geyser first to the pul-
sating spring, and then — to the water pot.
Geyser Grot is now in the similar state,
but, in contrast to Velikan, it is more de-
fended by the walls of the grave from in-
tensive evaporation from the bath surface;
besides, it is characterized by greater av-
erage flow rate per second. On the other
hand, being located hypsometrically
higher than Velikan, Grot stays as if at the
breaking point of possible ascend of high-
temperature waters to the surface, which
naturally weakens the action of geyser.




BOIIPOCHBI U3YYEHUA N1 OXPAHbI
TEM3EPOB - YHUKAJIbHOTI'O SIBJIEHUA

ITPUPO/IbI

ON THE STUDIES AND PRESERVATION
OF GEYSERS AS THE UNIQUE
NATURAL PHENOMENON.

Heo6xoauMocTh gaibHeRIIero nayde-
HUS Teii3epOB, HECMOTPS HA TTOTy4eHHbIe
HEKOTOPbIE Pe3yJIbTaThl, OOBACHSIONNE UX
NIeSITEIbHOCTD, HAM MTPEICTABJISIETCS] OUEBU/I-
HOM. OTHUM U3 OCHOBHBIX METO/IOB UCCJIEN0-
BaHUA OEATEJIDbHOCTU reﬁsepOB ABJIAETCA
crcTeMaTHYecKue HaOMIOJeHN 3a UX PEKHU-
moM. Crexenne (MOHUTOPHUHT) OyzeT Gec-
CMBICJIEHHBIM, BO BCSIKOM cJiy4dae, MaJio
3 GEKTUBHBIM, €CJTU €CTECTBEHHOE COCTOS-
HI€e Teli3ePOB MOKET U3MEHATHCA KaKUM JIO0
BMelIaTeIbCTBOM uesioBeka. [loaTomy BaskHO
00€eCIIeunTh COXPAHHOCTD TeH3ePOB 1 B IIEJIOM
IIPUPOJHOTO KOMIIJIEKCA 30HbI UX IIPOABJIC-
Hus. PazymeeTcs, opranu3aiust OXpaHbl Teii-
3€pOB [OJKHa YUYUTbIBATb HWHTEPECHI
TYPHUCTOB, YUCJIO KOTOPHIX CO BpeEMEHEM BPSIIT
s Oy1eT yMeHbIIaThCst. VIHBIME CTOBaMU HY-
JKeH pa3yMHBIN KOMITPOMHUCC TIPU PeIeHur
sKosorndeckux mpodiaem Joaunst leiizepos,
obecIeuynBaloIIui COXPaHHOCTD refi3epoB, NX
n3y4yeHne U aKTUBHBIH TyPU3M.

Cpenu BOIIPOCOB, KaCAIOIINXCS U3yUe-
nusa Jomunsr Telizepos, Hanboee BaKHBIM
HaM TIPeICTABIIAETCS TIPOAOLKEHNE CUCTEMA-
TUYECKUX HAOJIONCHNUI 34 PEKUMOM OCHOB-
HBIX Teli3epoB W THAPOTEPMAJbHOM
NesITEIbHOCTBIO B 11esioM. Ha ocHoOBe aHHBIX
HabJII0ZIeHNH 1 M3MepPEeHNs TTapaMeTPOB KOH-
KPETHBIX Tefi3€POB BOBMOKHO BBISIBJIEHIE OCO-
O6eHHOCTE MexXaHM3Ma AefCTBUS KasKIOTO
KPYITHOTO Tefi3epa. ITO B CBOIO OU€PeTb TI03BO-
JIUT B TIEPCIIEKTUBE MPOTHO3UPOBATH TIOBEIE-

To our viewpoint, the necessity of
further investigation of geysers, in spite
of all the already obtained results, is ob-
vious. One of the major methods for the
studies of activity of geysers is system-
atic monitoring of their regime. Obser-
vation will be useless or, in any case, not
effective, if natural state of geysers can
be changed due to any human factor.
That is why it is important to preserve
both geysers themselves and the whole
environmental complex of the zone of
their occurrence. It is also clear, that or-
ganization of geyser preservation should
take into account interests of tourists
whose number will hardly reduce with
time. In other words, we need to find a
reasonable compromise when solving the
environmental problems of the Valley of
Geysers, which would guarantee the un-
damaged state of geysers, as well as their
studies and active tourism.

Among the problems concerning
the studies of the Valley of Geysers, we
consider the most important continua-
tion of systematic observations of the
regime of major geysers, as well as hy-
drothermal activity in general. Based on
the observation data and measurements
of individual geysers’ parameters, we
can determine peculiarities of operation
mechanism of every large geyser. This,
in its turn, will allow to predict geyser
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HY€ Teii3ePOB, B 4aCTHOCTH abCOIIOTHOE Bpe-
M ¥ ITTUTETBHOCTD U3BeP:KeHNs. JHAHWUE TOU-
HOTO BPeMEHM JIeHCTBYA reii3epa peloCTaBUuT
BO3MOKHOCTD BCEM TTOCETUTEISIM ITPU OTPaHU-
YEHHOM BpEMEHH TIPEOBIBAHIS CPEIY Tei3epOB
YBUIETh HarOoree HHTepecHbie U 9 (heKTHbIE
usBepxkeHus. Hanmpumep, reitzepsr Benvkan,
Tpoiinoit, bombioit, [opuzoHTANBHBIN pacto-
JIO3KEHBI Ha HEKOTOPOM YIQJIEHUH [IPYT OT APY-
ra ¥ U3BEPraloTCsl He TaK 4acTo, YTOObI yCIIETh,
6e3 Mpe Ly pesKIEH ], TOTI0O0BATHCST KAyKIIBIM
13 HUX.

CremyeT Ha3BaTh TaKKe B UUCIIE JIAlTb-
HEUTTUX UCCAeIOBAaHNN N3ydeHe MUHEePaJb-
HBIX HOBOOOpPa3OBaHWii, OCAIKOB W3
TePMaThHBIX BOJ U T€H3epUTOB, IIPEK/Ie BCe-
ro. C aTuM HampaBjieHuEM KOCBEHHO CBSI3aHO
U3ydeHUne CUHe-3eJIeHBIX BOJ0POCIe, yJa-
CTBYIOIINX B (DOPMUPOBAHUH ITOCTPOEK Tetize-
pUTa CBOUMU OKPEMHEJBIMU HUTSIMU WU
TpyGUaThIMU 00pazoBaHusMuU. MHOTOE mpej-
CTOWT BBISICHUTD U B IEITEIBHOCTH IUTOTPOD-
HBIX TepMOGMUJIbHBIX OaKTepHil, TaKkKe
00HapY/KEHHbBIX Ha TEPMAJIBHBIX ILIOIA[KAX
Jomubl [eitzepon. OTaebHbIH 60K HAYYHBIX
UCCJIEIOBAHUH CBSI3aH C U3yYeHUEM 3TATOH-
HBIX GUOTEOIIEHO30B U HKOJIOTUU PACTUTEb-
HOCTU B cHelUPUUECKUX YCIOBUIX
TEPMOTIPOSIBJIEHUH U TEPMATBHBIX TTOJIEH.

Heo6x01uMo Mog4epKHY Th, 4TO TIPOBE-
JleHue TTPAKTUYECKN BCEX HA3BaHHBIX HAy4-
HBIX UCCIEOBAHUN BO3MOKHO TOJBKO Ha
OXpaHseMOH 3aIT0BETHON TeppuTopui. B rep-
BYIO OUYepelb 3TO OTHOCUTCS K CIEKEHUIO 32
OCHOBHBIMU TIOKa3aTesigMu lelizepHoii Tuj-
pOTEPMATBHOI CUCTEMBI I X N3MEHEHUSIMU
B €CTECTBEHHBIX YCIOBUSAX, OCHOBAHHOMY Ha
pesKrMe TOBEPXHOCTHBIX TEPMOIIPOSIBICHUM,
B TOM uucJie refizepoB. B apyrux ciayuasx
MOXKHO UCCJIEZIOBATh TUIPOTEPMAIbHBIE CHC-
TEMBI B UCKYCCTBEHHO CO3/ITAHHBIX yYCIOBUSX,
TaK KaK PaHO WU MO3HO, OHU CTAHOBSTCS
00beKTaMU MPOMBIIIJIEHHOTO HCIOJIb30Ba-
HUs1, 00ecTieunBast CBOMMM 3aIlacaMy ropstaeit
BOJIbI M TIapa paboTy reoTepMaibHbIX JIEKT-
POCTaHIUIT 1 KOMILIEKCOB TEILJIOCHAOKEHMSI.

C 3amaueii coxpaHeHUs TPUPOHOTO
xomtiiekca [lonunnl [eii3epoB HApaMyio
CBSI3aH M KOHTPOJIb COOJIIO/IEHS TIPABUT Oe-

behavior, in particular, absolute time
and duration of the eruption. Knowl-
edge of exact time of geyser operation
will provide an opportunity for all the
visitors to see the most exciting and ef-
fective eruptions.

Further studies are necessary for
new mineral formations, sediments from
thermal waters and geyserites. Here also
refer the examination of blue-green algae
participating in the formation of geyser-
ite construction. There is still much to
learn in the activity of lithotrophic ther-
mophilic bacteria also found at the ther-
mal fields of the Valley of Geysers.
Separate branch of scientific researches
is related to the study of etalon
biogeocenises and plant ecology under
the specific conditions of thermal mani-
festations and thermal fields.

It should be stressed that carry-
ing out of almost all the named scien-
tific surveys is possible exclusively at
the preserved territory. First of all, this
refers to the monitoring of basic param-
eters of the Geysernaya hydrothermal
system and their variations in natural
conditions, based on the regime of sur-
face thermal manifestations, including
that of geysers. In other cases, it is pos-
sible to study hydrothermal systems in
artificial conditions, since, sooner or
later, they become the objects of indus-
trial usage, providing the operation of
geothermal electric power plants and
heat supply complexes with their hot
water and steam resources.

The task of preserving the natural
complex of the Valley of Geysers includes
the control over observance of regula-
tions for safe tourists’ visits. For example,
dangerous might be the sites of evolution
of bubbling mud pots, where the process
of hydrothermal alteration (softening) of
rocks is constantly going on. As a result,
apparently solid heated grounds might
collapse at pressure. One should also be-
ware of landslip and screes from the steep
slopes of the Geysernaya river valley,




30MMaCHOTO HAXOXKAEHUs 37eCh TYPUCTOB.
OrnacHbIMHU, HalPUMEP, MOTYT ObITH MecTa
Pa3BUTHS TPA3EBBIX KUTIAIUX KOTJIOB, T/IE TT0-
CTOSIHHO WJIET TPOIECC THAPOTEPMATBHOTO
n3MeHeHus (pa3MATUYeHNsT ) TOPHBIX TTOPOJI, O
yeM TOBOPUJIOCH BBITIE. B pesysbraTte mpoy-
HbI€e 110 BHEITHEMY BUIY YYaCTKH HAarpPeToro
TPYHTa MOTYT MPOBAJUTHCS TPU HATPY3Ke.
CrenyeT omacaThbcs TaKKe OTIOJI3HEH 1 OChI-
el Ha KPYThIX CKJIOHAX HOJUHBI [efizepHoit,
0c06EHHO aKTHUBU3UPYIONIUXCS B TEPUO
UKJIOHUYECKUX TOKIEN.

Honuna leiizepos, pacnoJiarasich Ha
Tepputopuu KpoHOIIKOTO TOCyapCTBEHHO-
rO 3aIOoBeHNKA, aBTOMAaTHYECKH TOMaja B
paspsia oxpaHseMbIx 00beKTOB. B Hacrosiee
BpeMs oHa BKiioueHa B CeMSYNHCKOE Jiec-
HUY€ECTBO, OTHOCSIIEECS K ydacTKam 0c000-
ro HAyYHOTO 3HAYEHUS C OTPAHUYEHHON
TTOCETAaeMOCThIO U YCUJIEHHBIM PEKUMOM OX-
panbl. [locnennee aas Joaunsl [eiizepos
0COOEHHO BasKHO, TIOCKOJIBKY BEJIMKO JKeJla-
HUe MHOTHUX JII0OUTe /el IIPUpPOIbI T0ObIBATh
B 9TuX MecTax. K coxaneHunio, HEKOHTPOJIM-
pyemoe npebbiBaHie TYPUCTOB 3/1eCh, BeIeT
K CYTIeCTBEHHBIM HAPYIIEHUSIM 3KOJIOTUU U
NesITeJIbHOCTH TrelizepoB. Hanmpumep, 3a me-
puon “otkpwiToro “ Typuama (1967-1975 tr.)
OBLIN HEeOMTPaBAAHHO ITPOJIOKEHBI MHOTOUHC-
JIEHHBIE HOBBIE TPOITBI I CMOTPOBBIE TIJIOTIA/I-
KM, KOTOPble M3-3a 9PO3UH B TIUHHUCTOM
MOKPOBE TIPEBPATUIINCH B TIIyOOKIE KaHABbI.
Bosbuioit ypon GblI HaHeCEeH HEmoCpej-
cTBeHHO reiizepaM. Ha MHOrMX 13 HUX ObLII
or6uThHI TeiizepuThl. OCOOEHHO MOCTpaLaIn
Benukan, Caxapusiit, JKemuyxusii, Tpoii-
HOM. A Belb BCE TIOCETUTENHN MOTJIA BUETD,
KaK KpacHUBbI Tefi3ePUTHI, CBEPKAIOIIIHE B CBE-
Te COJIHEYHBIX JIyuyell T0Jl TOHKOHU TJIEHKOM
OMBIBaloOIIed UX Boabl. JlocaHO, YTO HEKOT-
ma OBIBIINE YKpalIeHNEM YHECEeHHbIe refise-
PUTBL, CKOpPee BCEro, HECIIOIe3HO IbLIATCS B
YTOJIKaX KBapTHUP, TPEBPATUBIINCH BAAJIN OT
MaTePUHCKON CPe/ibl B HETPUMETHBIN HUUeM
cepblil KaMeHb.

bpLiy onbITKY N3MEHUTH M PEKUM He-
KOTOPBIX reitzepos. [Ij1s1 9Toro 3abpachiBajin
KaMHSIMU BBIXOJJHOE OTBEPCTHE Trelizepa,
yYMeHbIIasl eTro ceueHne, UIv MOHMKAJIN yPO-

which become especially frequent in the
period of cyclonic rainfalls.

Located within the territory of
the Kronotsky State Reserve, Geyser
Valley was automatically referred to the
category of the secured objects. Nowa-
days, it is included into the
Semiatchinskoye Forestry, which, in its
turn, refers to the areas of special scien-
tific value with limited attendance and
medium security regime. The latter is of
vital importance for the Valley of Gey-
sers, since great number of nature ama-
teurs strive for visiting this area.
Unfortunately, uncontrolled visits of
tourists essentially impact local envi-
ronment and geyser activity. For in-
stance, for the period of “free” tourism
(1967-1975), unreasonable new path-
ways and observation grounds were
settled, which turned into deep earth
trenches due to erosion of the clayey
shield. Geysers themselves were dramati-
cally damaged. Geyserites were removed
from many of them. Mostly harmed were
geysers Velikan, Sakharnyi,
Zhemchuzhnyi and Troinoi. How sor-
rowful is that the geyserites taken, which
used to be a magnificent ornament in
their original environment, are now, most
probably, covered by dust in some forgot-
ten corner of somebody’s apartment.

Attempts were undertaken even to
change the regime of some geysers, for
which people were throwing stones into
the geyser vent thus reducing its diam-
eter, or tried to lower the water level in
the bath making new drainage-trenches
in its walls. It was quite a surprise after-
wards to read in different publications
the ecstatic narrations about easy
changeability of regime of geysers. In
fact, our nowadays’ knowledge about
geysers’ regime and mechanisms of their
operation does confirm the possibility of
artificial change of the regime of some
geysers, even without any tremendous ef-
forts. The question is whether we need
to do that.
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BeHb B Oacceii-
He-BaHHe, cle-
JIaB B €r0 CTeH-
Ke HOBBIE XKe-
JN00KH, yBeJIn-
YU BAIOIHUe
cauB Boasl. C
YAUBJEHUEM
MOTOM MPUXO-
JIUJIOCH YUTATh
B Pa3JMYHBIX
nyo6aIuKamusx
BOCTOPIKEHHbBIE
pacckasbl “aB-
TOPOB” TaKHX
IIOTIBITOK O JIeT-
KOCTH U3MeHe-
HUS peXuma
reiizepoB. To,
YTO MBI TEIepPb
3HAEM O peXu-
Me TeiizepoB n
MeXaHu3Me UX
JNlelicTBUs, Jeil-
CTBUTENBHO,
MTO/ITBEPIK/IAIOT BOBMOKHOCTH HCKYCCTBEHHO-
TO UBMEHEH WS PEKUMA HEKOTOPBIX Teif3epOB.
[Tpuyem 6e3 0cobbIx yeumid. Borpoc ToJib-
KO B TOM HAJIO JIK 3TO JIENIaTh.

Ha mari B3rJisi1 11060€ BMeIaTeIbCTBO
YesIoBeKa B TIOBeJIEHNE TEN3ePOB He JIONYCTH-
Mo. Belliie ToBOpUIIOCH, 4TO NESTENBHOCTH
reii3epoB 3aBUCUT OT BJIUSTHUS MHOTUX (hak-
TopoB. OHM panuMmbl. leii3epnl poxkaaOTCs,
XKUBYT M ucuesaior. Ha kaxkmaom srare nesi-
TEJIBHOCTH, 3UMOI 1 JIETOM, OCEHBIO U BECHO
- onu npexpactsl (oro 105). He 6yaem cBo-
UMY HEOCTOPOKHBIMU JIENCTBUSIMU BJIUSTD HA
€eCcTeCcTBEHHOE pa3BuTHe Teli3epoB. [IycTb aTum
pactiopsigutcst cama Ilpupona. U Torma wbi-
HEITHEMY TIOKOJIEHUTO noceTuTesell JlomimHb
Teit3epoB u TeM, KTO TIPUJIET CTEIOM, Tei3ephl
MPEJICTAHYT BO BCEM BEJIMKOJIEITUU MOIITA KU-

To our viewpoint, any human med-
dling in geyser behavior is inadmissible.
As mentioned above, geysers are quite
vulnerable and their life depends upon
the influence of many factors. Geysers are
born, live for some time and then they
die. The Geysers are magnificent at ev-
ery stage of their life (Photo 105). Let us
not affect their natural evolution by our
careless interventions. Let the Nature it-
self take care of them. And then, both
present generation of visitors of the Val-
ley of Geysers, and those who will come
after them, will have a chance to watch
the geysers in all their beauty and power
of boiling fountains, mystery of opera-
tion, uniqueness and excitement of their
eruptions.

105. U 6 cyposvie 3umnue onu xunam ¢ponmanst 2eiizepos.

Geyser fountains are still boiling even is severe winter days.

Eruption of the Velikan geyser




TIMHUX (DOHTAHOB, TANHCTBE IENCTBUSI, HETTOB-
TOPUMOCTHU ¥ KPACOTE U3BEPIKEHISI.

C ynoBeTBOpeHEM MOKHO OTMETHUTH,
YTO B HACTOSIIIEE BPEMSI MHOTO CIEIAHO JIJIst
obecrieueHnst COXpaHHOCTH Teii3epoB 1 CO3/1a-
HUs ycaoBuit Ayt ocmotpa Joauns [eitsepon
TypHUCTaMH. DTO U TPOITHI U3 ZIOMATOTO HACTHU-
Jia 1 000PYI0BaHHbBIE CMOTPOBbIE MIJIOIIAIKH,
1 BePTOJIETHAS IIJIOIAAKA, ¥ HeGOJIBIIOH ITpH-
10T C CAHUTAPHBIMU y100CTBaMU 1 1p. BaskHO
TOJIbKO B JaJibHElIeM, 0COGEHHO B ClIydyae
pocTa MaccoBOTO Typu3Ma, 6asy J1Jist ero obec-
reveHust co3iaTh 3a npeaesamu Jlomunsl leii-
3epoB. MoxxHO HameATbCSI TaKke Ha
cOXpaHeHWe WU yJIydllleHue YCIAOBUH st
PabOThI HAYYHBIX COTPYAHUKOB 3alIOBEIHUKA
U IPYTUX YIPEXKIEHUH, 3aHIMAIONTUXCS U3y -
YyeHHeM MIPUPOAHOTO KomIiltekca JomuHbl
Teiizepos.

We are pleased to note that, at
present, great works have been carried out
to provide the security of geysers and to
create the conditions for tourists’ visits to
the Valley of Geysers. Planked pathways
and observation grounds have been
settled, as well as helipad and even small
hostel with sanitary equipment. In future,
especially in case of mass tourism, it is
important to create the base for its main-
tenance somewhere outside the Valley of
Geysers. We can also hope for the preser-
vation and improving the conditions for
scientific assistants of the reserve and
other institutions studying the natural
complex of the Valley of Geysers.
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CJIOBAPD I'EOJIOTMYECKUX TEPMHIHOB

Amnpesur — s¢hdysuBHast, 06pa3oBaBIIASCS MTPU U3MUAHUN HA MOBEPXHOCTH MarMbl TOPHAsT
1I0PO/ia CPEeIHETO COCTaBa, COCTOSAIAs B OCHOBHOM M3 IIJIATMOKJIa3a U OJJHOTO UJIM HECKOJIb-
KWX TIBETHBIX MUHEPaoB (amMpubosia, MUPOKCeHa, OHOTHUTA).

Bazanbrt - a¢hdysuBHast ropHast 1opo/1a OCHOBHOTO COCTaBa ¢ HEBBICOKUM (710 52%) conep:ka-
HIEM KpeMHe3eMa.

Bysikan — KOHYCOBUIHOW Wi HHOU (hopMbI 06pa3oBaHue, BO3-HUKAIOIIEE TPU U3BEPKEHUN
rIyOMHHBIX MAarMaTHYECKUX PACIIABOB Ha THEBHYIO TOBEPXHOCTD. B mporiecce By IKaHuvec-
KWX U3BEPIKEHMIT 06Pa-3yI0TCS TJIABHBIM 06Pa30M KOHYCOBHUIHBIE TOPBL.

ByikaH neiicTByOmMii - ByJiKaH, U3BEP:KEHUS KOTOPOTO TPOUCXOAAT B HACTOSIIIEE BPEMS
WJIH TIPOUCXOJIMJIN B T€UEHUE UCTOPUUECKOTO BPEMEHH, a TAK/KE BYJKaH, KOTOPbI 06HApY-
JKUBAET TIOCTOSTHHYIO (PyMapOJIbHYIO 1eATENbHOCTb.

rPIZ[pOTepMaJIbHa}I AECATEJbHOCTD - COBOKYITHOE IIPOSABJIEHNE ITIPOIIECCOB MI/IHepaJIOO6p330-
BaHUs, IIEPEHOCA TEIlJIa 1 BEIIECTBA B YCJIOBUAX TepMOB.HOMaJII/IfI B BEPXHUX YaCTAX 3eMHOI
KODBI. TecHo cBsI3aHa c MArMATU3MOM. KOHerTHI)IMI/I (bOpMaMI/I SBJIAIOTCS COBPEMEHHDIE TU/T-
pOoTEpMaJIbHbIE CUCTEMBI U ITOCTBYJIKaHNYECKasd A€ATECJIbHOCTD Ha ﬂeﬁCTByIOHIHX BYJIKaHaX.

TosoneH - mocJiesieIHUKOBBIN MTEPUOJT NN TIocaeIeJHuKoBas anoxa. Hauano (Hu:kHSS Tpa-
Huna) - 10 Teic. et Ha3asl.

TopHas mopoaa — ecTecTBEHHAS acCONMAIINS MUHEPAJIOB, BO3-HUKINAA B pe3yJbrare (husn-
KO-XUMUYECKUX W TEOJOTHUECKUX MTPOIECCOB. TOPHBIE TOPOALI MOTYT OBITH MJIOTHBIME (Tpa-
HUT, IUOPUT, JIUTIAPUT, OA3JIbT U JIP.) WK PHIXIBIMU (TIECOK, JIECC, TIMHA, TPABUN U JIP.).

Maiika - mnToo6pasHoe, BepTHKATLHOE UK KPYTOTA/IAIONIEE TETO, MMEoTIee GOIBITYIO TTPO-
TSKEHHOCTD 0 TIPOCTUPAHUIO W MAJIEHUIO TIPH OTHOCUTENHHO HebobImoi Tommuie. Obpa-
3YyIOTCS Yallle BCero IyTeM BBIIIOJTHEHHS TPELUH MarMaTHieCKUM PacIlIaBOM.

HJanut — addys3nBHAs TOpHAs TOPO/a CBETJIOTO IIBeTa ¢ BBICOKUM (710 70%) comepkaHueM
KpeMHe3eMa.

Jenpeccust ByJIKaHOTEKTOHHYECKAs - OOTTMPHOE MOHIKEHNE B pebede KOTbIeBOe UK
OBAJIbHOE, 00PAa30BAHHOE B PE3YJIBTATE CUJIbHBIX U3JIUSTHUN JTaBbI 13 MATMATHYECKUX OYATOB
U oIycKaHus 1o copocam. J[maMerp ByJTKAaHOTEKTOHUYECKUX jenpeccuit Komebercst ot 12-
15 mo 100 kM. Bugumas ammmutyna onyckanust cocrasisiet ot 300 go 1000 m.

HUrHuMOpuT —BYTKaHITUECKAs TIOPOJIa KUCJIOTO cocTaBa (06oraleHHast KpeMHE3eMoM ), 00pa-
30BaBIIASICS B Pe3YJIbTaTe CIEKAHUS TOPSTINX, TTOMYKUIKIX 0GJTOMKOB U3BEPIKEHHBIX MTOPO/I,
OPUEHTUPOBAHHBIX B OZIHOM HAIIPABJICHUH.

Kanbaepa - Konbue06pa3Ha§1 BIla/lHa C KPYTbIMU CTEHKaMU U ITIJIOCKUM /IHOM, O6p3.30BaB-
necs B pe3yJibTaTe IMpoBajia BEPUINHBI BYJIKaHa, a UHOT/la 1 HpI/I]IeI‘aIOHIeI;'I K HEMY MECTHO-
CTH, B X0/1€e aKTUBHOMI AEATEJTbHOCTU BYJIKAHA.

Kparep — BnasnHa B BU/Ie Yallld WJIWM BOPOHKH, PACTIOJNOKEHHAS HA BEPIIMHE KOHYCOBUTHOM
ropet. OOpasyeTcst B pe3yJIbTaTe B3PbIBHBIX BYJKAaHUYECKUX U3BEPIKEHUIL.

JlaBa — MarmMaTH4ecKnii pacisias, JOCTUTIITUN THEBHOH MOBEPXHOCTH ITPU U3BEP:KEHUN BYJI-
kaHoB. ITocrerieHHO Tepsist ap u ras (JeTyune), paciviaB 06pasyeT pasinaHOl MOIHOCTH U
MIPOTSI>KEHHOCTH JIABOBbIE TOTOKU U TTIOKPOBBI.




Marma — OTHEHHO-KUIKUI paciljias, BOSHI/IKa}OHIHf/JI B F]IY6I/IHHI)IX TOpHU30HTaxX 3emnu. B ot-
JIMYMeE OT JIaBbl MarMa B OOJIbIIEH CTEIIeHH HacCbIlI€Ha JIETYYUMN (FaBOM n HapOM).

Marmaruueckuii ouar - pesepByap MarMbl, PACIOJI0KEHHBIN B HETJTYOOKUX 4aCTsIX JUTOCHE-
pbI (JI0 TTyOUHBI HECKOJIBKUX THICSY METPOB).

Ilem3a — BcrieHUBIIEECS CTEKIO (MJIM KaMEHHAs TeHA) KUCJABIX U CPEHUX 110 COCTaBY pac-
mwraBoB (yaB). [TeHa GazaibToBast — CILUIETEHUE TOHKUX BOJIOCOBUIHBIX CTEK-JISTHHBIX HUTEH.

TTupoknacTuka, MM MHPOKIACTHYECKUN MaTepuas,— Pa3IndHble Mo pasMepy u Gopme 06-
JIOMKH, BEIOPOIIEHHBIE B PACKATEH-HOM COCTOSTHIY B3PBIBHBIMU, UJIH 9KCILITO3WBHBIMH, BYJI-
KaHMYECKUMU M3BepsKeHnsIMU. K HUM OTHOCSTCS MITaku, GOMOBI, JTATIMILIH, TIEM3a, TeTedt.

ILieiicTonen - epros B TeOJOTHYECKON MCTOPUHM, BKIIOUAOMIMK GOJIBIIYIO YacTh YeTBep-
TUYHOTO, COBPEMEHHOTO TIEPUO/Ia PA3BUTUS 3€MJTH, KPOME TOJIOTIEHA, U TIPOJOJIKATONTUICS
0K0JIO0 1 MJIH. JIeT.

IIbe3oMeTpuyecKkuii (HaOPHBI) YPOBEHD - YPOBEHD, 10 KOTOPOTO TOAHUMAIOTCS UJTH MO-
TYT MOHATHCS HATIOPHBIE (apTE3UAHCKIYE ) BOIBI B OYPOBOIi CKBaXKIHE, KOJIO/IIE UJIH Ha THEB-
HYIO TOBEPXHOCTB.

PI(I(I)T - paciuiejiiia, OTKPbITbIE TPEUIUHBI, II0O KOTOPBIM ITPOUCXOAUT U3JIUSIHNE 06BIYHO 62a-
3aJIbTOBBIX JIaB

CrparoByJikaH — BYJIKAHUYECKHUI KOHYC, CIOKEHHBIN YepeloBaHUEM PBIXJIbIX, UJIH 9KCILIO-
3UBHBIX (IIJIAKHY, IIECOK, ITeTIeJl U /IP.), IPOIYKTOB U JIABOBBIX IIOTOKOB, IOCTYTIAIONINX U3 XKepJia
ByJIKaHa, HanboJiee XapakTepHast (hopMa BYJTKAHOB.

Ty} — mopoza ByJIKaHHIECKOTO TPOUCXOKIEHUS, COCTOSIIAsE U3 00-JIOMOYHOTO, OOJIbIIeN
YacThi0 HECOPTUPOBAHHOTO MaTepHaJIa, BIIOCE/-CTBUN CIIEeMEHTUPOBAHHAS U OTBEP/EBIIAS.

Tydonasa - ropHas TOpoza, 3aHUMATOIIAs TPOMEKYTOYHOE TIOJIOKEHNE MEXIY TydoMm u Jia-
Boii. YacTo Tydos1aBoii Ha3bIBAIOT JIABOKJIACTHUECKIE TTOPO/IbI, TIPUPO/IA KOTOPBIX HE SICHA.

DuiabTpanoHHbIe CBOWCTBA MOPOJ - CITOCOOGHOCTH TOPHBIX MOPOJ] MPOTYCKATh KUAKOCTh
Yyepes HOPUCTYIO cpealy (KalluJIsIpHbIE TOPBI, TPEIUHBL U JIP. IyCTOTHI ) OJ| BJAUSHUEM CHJIBI
TSOKECTH M KallUJIJISPHBIX CUIL

Mdymaposa — BHIXO/ TOPSIYEr0 BYJIKAHUYECKOTO Ta3a U Mapa B BUE CTPYH WU CIIOKOITHO
MapAIX MacC U3 TPEUINH NJIN KaHAJIOB Ha ITIOBEPXHOCTHU BYJKaHA WU N3 HEOCTBIBIIINX JIaBO-
BBIX MTOTOKOB. [10 cocTaBy ra3oB pasjinyaloT cepHUCTbIE (PyMapOJibl — coJibdaTapbl U yrie-
KHUCJTBIe — MO(ETTHI.

Ilnak — KyCKu JIaBbI Pa3HOM BETMYMHBI — OJIWH M3 TIABHBIX TIPO-YKTOB BEIOPOCA TPH B3PbIB-
HBIX U3BEPKEHUAX ByIKaHOB. OOpa3yercs MIaK U Ha MOBEPXHOCTHU JIABOBBIX MOTOKOB.

IJKCIUIO3US - SBJICHUE BYJIKAaHNYE€CKOTO B3PbIBa, 0OBIYHO COITPOBOJKAaroIeecsa BbI6pOCaMI/I
6OJIBIIOrO KOJIMYEeCTBa IIUPOKJITACTUYECKOTO MaTepuaJjia 1 ra3oB.

IKCTPY3HUsI — BbIKMMAaHMe UM BbIIaB/IMBaHUe Ha IOBEPXHOCTD IPEUMYIIECTBEHHO BA3KOTO
MarMaTU9ecKoTo PaciiaBa, B Pe3yJIbTaTe 4ero 06pas3yioTest KyMoJIOBUIHbIE (SKCTPY3HBHBIE )
TeJIa TIaBHBIM 06Pa-30M U30METPUYHOH (DOPMBI.

! TIpu cocTaBeHNE CIOBAPS TEOJOTHIECKUX TEPMIUHOB UCITIOJIb30BAHBI:
1. Teomormueckwuii cmoBapp, 1.1 . 2 o pepaxiumeit A.H. Kpurrodosuua. M., 1955
2. B.U. Baopaser. CripaBounuk 1o Byakanosornu. M., Hayka, 1984
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VOCABULARY OF GEOLOGICAL TERMS

Active volcano — volcano whose eruptions take place at present or occurred during the his-
torical time, as well as volcano manifesting constant fumarole activity

Andesite — effusive rock of medium composition consisting mostly of plagioclase and one or
several colored minerals (amphibole, pyroxene, biotite)

Basalt — effusive rock of basic composition with not high (up to 52%) silica content

Caldera — ring-shaped depression with steep sides and flat bottom formed in the result of the
collapse of a volcano top and sometime of its vicinities in the course of intensive activity of
the volcano

Cinder — lava fragments of various sizes — one of the major erupted products of explosive
volcanic eruptions. Cinder can be also formed on the surface of lava flows

Crater — cavity in the form of a bowl or a funnel, located at the top of a cone-shaped mount.
Craters are formed in the result of explosive volcanic eruptions

Dacite — light-colored effusive rock with high (up to 70%) silica content

Dyke — plate-like, vertical or steeply-dipping body having great stretching and dipping ex-
tension at rather small thickness. Dykes are formed more often by filling of the fissures by
magmatic melt

Explosion — phenomenon of volcanic eruption, usually accompanied by ejection of great
amounts of pyroclastic material and gases

Extrusion — squeezing or expression of mostly viscous magmatic melt onto the surface, in the
result of which dome-like (extrusive) bodies of usually isometric form are formed

Filtration properties of rocks — ability of rocks to let the liquid pass through porous media
(capillary pores, fissures and other hollows) under the effect of gravity force and capillary
forces

Fumarole — discharge of hot volcanic gas and steam in the form of jets or quietly steaming
masses from fissures or channels over the volcano surface, or from non-cooled lava flows. By
their gas composition, we distinguish sulphury fumaroles — solfataras and carbonic — mofettes

Holocene — post-glacial period or post-ice epoch. Beginning (lower margin) — 10 thousand
years ago

Hydrothermal activity — combined manifestation of the processes of mineral-formation and
transport of heat and substance under the conditions of thermal anomalies within the upper
parts of the Earth’s crust. Closely connected to magmatism. Particular forms of hydrothermal
activity are recent hydrothermal systems and post-volcanic activity at active volcanoes

Ignimbrite — volcanic rock of acidic composition (enriched in silica), formed in the result of
sintering of hot half-liquid debris of erupted rocks, oriented in the same direction

Lava — magmatic melt reaching the original ground during volcanic eruptions. Gradually
loosing steam and gas (volatiles) the melt forms lava flows and sheets of various thickness
and extension

Magma — flaming-liquid melt originating in the deeper horizons of the Earth. In contrast to
lava, magma is much more saturated with volatiles (steam and gas)




Magmatic chamber — magma reservoir located in shallow parts of the lithosphere (to the
depth of a few thousand meters)

Piezometric (ascending) level — level to which pressurized (artesian) waters ascend or may
ascend in the drill well, draw-well or up to the original ground

Pleistocene — period of geological history including most part of Quaternary (modern) pe-
riod of the Earth’s evolution except for Holocene, and lasting for about 1 mln years

Pumice — foamed glass (or stone foam) of melts (lavas) of acidic and medium compositions.
Basalt foam — texture of thin hair-like glass threads

Pyroclastics, or pyroclastic material — various in size and shape debris incandescently thrown
out in the course of explosive volcanic eruptions. Here belong cinders, bombs, lapilli, pumice,
ash.

Rift — crevasses, open fissures, along which mostly basaltic lavas outflow takes place

Rock — natural assemblage of minerals having appeared in the result of physical-chemical and
geological processes. Rocks can be dense (granite, diorite, liparite, basalt, etc.) or loose (sand,
loess, clay, grail)

Stratovolcano — volcanic cone composed of alternating loose or explosive (cinder, send, ash,

etc.) products and lava flows arriving from the volcano crater. The most characteristic type of
volcanoes

Tuff — rock of volcanic origin, consisting of detrital, mostly unsorted, material consolidated
and hardened afterwards

Tuff-lava - intermediate rock between tuff and lava. Often used to define lava-clastic rocks of
unclear origin

Volcanic-tectonic depression — vast lowering of the relief, ring-shaped or oval, formed in the
result of great lava flows out of magmatic chambers and sinking at the fault sites. Diameter of
volcanic depressions ranges from 12-15 to 100 km. Apparent amplitude of the lowering makes
300-1000m

Volcano — cone-shaped (or having some other form) construction appearing in the result of
the eruption of deeper magmatic melts onto the original ground. In the process of volcanic
eruptions, cone-shaped mounts are mostly formed

When compiling the vocabulary of geological terms, the following references were used:
1. Geological dictionary, v.1, 2, editor — A.N. Krishtofovitch. Moscow, 1955 (in Russian)
2. V.I. Vlodavets. Reference book on Volcanology// Moscow, Nauka, 1984 (in Russian)
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ABTOPBI PA3JIEJIOB

B.M.CYT'POBOB:

e Bsenenue

e  Kpatkas uctopus oTKpbeITUs U u3ydenus Jomaunsl ['elizepon

e Kpatkuii pusuxo-reorpaduaecknii ouepk paifoHa 1 oOmIast XapaKTepPUCTHKA
MTOBEPXHOCTHBIX TEPMOMIPOSBIECHUN
O6mas xapakrepuctika JJommas! ['eiizepos
I'mpporeosorus u mogens ['eii3epHON THAPOTEPMAIbHON CUCTEMBI
I'eiizepbl u Apyrue TEpMOIPOSIBIEHUS JOJIUHBI peku [ 'eitzepHoit
CBs13b JIEATENBHOCTH T€H3€POB € THIPOTEPMATBLHON CUCTEMOM, MEXaHU3M UX JEHCTBUS
PexuM reiizepoB, H3MEHEHUE THIPOTEPMAIbHON aKTUBHOCTH, IPOJOIDKUTENBHOCTD JKU3HU
reifzepon

e  Bompocs! U3y4eHHs U OXpaHbI Iei3€pOB - YHUKAIBHOTO SIBIEHUS IPUPOIBI
H.I'.CYI'POBOBA:

e  OOmas xapakrepuctuka Jlomunsr I eitzepos

e ['eiizephl U Apyrue TEPMOIPOSBICHUS NONHUHBI peku [ eiizepHoit

e  PexuM reisepoB, N3MEHEHNE THAPOTEPMANBHON aKTUBHOCTH, IPOJOJKHTENBHOCTD KA3HA

reizepos

I'"A.KAPIIOB:

e Jlommua CMepTH U MPUYHHBI THOENH )KUBOTHBIX B BEPXOBBAX p. I'eitzepHoii

e OTnoXeHUs TepMAIBHBIX BOJ - T€H3epUTHI U TePMODUIBLHBIE BOJOPOCIH
B.JI.JIEOHOB:

e  Kparkuii pusuko-reorpaduueckuii o4epk paioHa u 00IIast XapaKTepUCTHUKA

MTOBEPXHOCTHBIX TEPMOMNPOSIBICHUN
e ['eonoruueckoe crpoenue u ucropus Jonunsl I'eitzepos
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