294

GEOMAGNETIC AND NUCLEAR-GEOPHYSICAL INVESTIGATIONS
OF THERMAL TRAVERTINE AREAS IN THE NALYCHEVO HYDROTHERMAL
SYSTEM, KAMCHATKA

P.P. Firstovl, V.A. Rashidovz, A.V. Melnikova3, V.N. Shulzhenkova®

! Kamchatkan Branch of Geophysical Survey RAS, Petropavlovsk-Kamchatsky, Russia 683006
? Institute of Volcanology and Seismology FEB RAS, Petropaviovsk-Kamchatsky, Russia 683006

3 Kamchatka Bering State University, Petropaviovsk-Kamchatsky, Russia
683032

In July 2010 the scientists from Kamchatkan Branch of Geophysical Survey RAS, Institute
of Volcanology and Seismology FEB RAS and students from Kamchatka Bering State University
carried out geomagnetic and nuclear-geophysical investigations at two thermal travertine areas:
young — «Kotel» [1, 2] and modern anthropogenic — «Grifon Ivanova» [3, 4]. The thermal areas are
located in the valley of the Goryachaya River being the part of the 15-20 thousand years old
Nalychevo hydrothermal system. The thermal waters of Nalychevo hydrothermal system are
carbonaceous sodium-chloride with high concentration of arsenic and boron [5].

The thermal travertine area «Kotel» was named for travertine dome, and thermal area
«Grifon Ivanova» was given that name because of an anthropogenic grifon, named after the soviet
hydrogeologist V.V. Ivanov.

The thermal area «Kotel» is ~ 180x200 m, and the thermal area «Grifon Ivanovay is 90x100
m. In each of 501 observation points the vector magnitude of magnetic inductance, magnetic
susceptibility and the dose rate of y-radiation were sequentially measured. Volumetric activity of Rn
in subsoil air was measured in 73 bore holes.

Geomagnetic research revealed that travertine dome «Kotel» is located within the zone of
negative magnetic field (AT)a. The map of magnetic susceptibility shows zonal distribution of
various types of sediments. The maximum value of magnetic susceptibility in the south-western and
east-southeastern parts of the travertine area «Kotel» coincide with those from the anomalous
magnetic field.

Laboratory analysis of sampled rocks revealed that travertines are almost non-magnetic
rocks.

2.5D magnetic modeling showed that within the thermal area «Kotel» that cause anomalies
are located at the depth of 15-25 m in argillic and detritus-pebbly sediments [6].

Research revealed that local anomalies of y-radiation with values 20-30 mR/hr were caused
by high radium concentration which deposited in travertine cover in zones of unloading of thermal
waters. The authors also detected volumetric activity of Rn that reached 78.6 kBg/m® in the subsoil
air. High values were caused by both emanating collectors with high concentration of Ra and
fracture zones.

Numerous travertine formations, as cup-shaped so dome-shaped, revealed within the thermal
area «Kotel» are located along radiating cracks observed both in relief and in geophysical fields.

We didn’t reveal significant anomalies of magnetic field (AT)a produced by natural source
within the thermal area «Grifon Ivanova». Anomaly, observed on Grifon Ivanova, is caused by
casing tube and with iron-rich rocks modified by hydrothermal influence developed in zone of the
bore-hole.

Anomalies with y-radiation at the thermal area «Grifon Ivanova» stretch northeastward.
There are two local anomalies with values 8-10 mR/hr: the first is located within the Grifon's zone;
another is about 90 m away from it. We suppose that this is a zone where radium-bearing minerals
deposit into evolving modern travertine cover.

Studied thermal areas are ideal natural laboratory for various 4D surveys which are currently
developing at the hydrothermal regions [7, §8].
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IFEOMATHUHBIE U ATEPHO-TEOPU3UYECKUE HCCIENJOBAHUS
TEPMAJIbHbBIX TPABEPTUHOBBIX IJIOIATOK HAJIBIYEBCKOH
I'MIAPOTEPMAJIBHOU CUCTEMBbBI (KAMYATKA)

ILII. (DI/IPCTOBI, B.A. Panm)]onz, A.B. MeJILHnROBa3, B.H. H_IyJIIﬂKQHKOBaS

'Kamuamexui Gunuan I'eogpuzunecxoti cayacovrt PAH, 2. Ilemponasnosck-Kawuamcxuii, Poccus;
2anmumym gynkanonocuu u ceticmonoeuu /[BO PAH, 2. [lemponasnosck-Kavuamckuu, Poccus,
I Kamuamexuii zocyoapemeennviii ynusepcumem um. Bumyca Bepunea, 2. [Temponagnoeck-
Kamuamcexui, Poccus

B wnrone 2010 r. corpyauukamu Kamuarckoro ¢punuana I'C PAH, MucTuTyTa ByJKaHONOrMH
n ceiicmonornn JIBO PAH u crynentamm Kamuarckoro rocyapcTBEHHOTO YHUBEPCHTETA HM.
Buryca bepunra Ha qByX TepMajibHBIX TPAaBEPTUHOBBIX IUIOIIAKax: Mojonoil — «Korem» [1, 2] u
COBpeMEHHOW TexHOoreHHoH — «I'pucon VBaHOBa» OBIIM BBINOJIHEHBI F€OMArHUTHBIE U SJIEPHO-
reopusnueckne wuccienosanus [3, 4]. TepmanbHBIE TUIOMIATKK PACIIONIOKEHBI B JIOJUHE PEKU
I'opsiueli B HECKOJNBKHMX COTHSAX METPOB OT €€ pycila U SABIAIOTCA 4vacTbio HanbrueBckoi
TUIPOTEPMAJIBHOM CUCTEMBI, cyllecTBylomieil oxono 15-20 Teic. ner. TepmanbHble BOJIBI
HanpldyeBCkOil CHCTEMBI OTHOCSTCS K YIVIEKUCIBIM HATPUEBO-XJOPUIHBIM C IIOBBIIIEHHBIM
coJiep;KaHueM MbIlIbsiKka U 6opa [S].

TpaBepTuHOBas TepmanbHas miuomanka «Korem» moiydnna Ha3BaHUE IO TPAaBEPTHUHOBOMY
Kynoiy, a TepMaibHas mwiomanka «['pudpon lBaHoBa» — MO OJHOMMEHHOMY TEXHOTCHHOMY
rpu¢oHy, Ha3BaHHOMY B YECTh U3BECTHOT'O COBETCKOIo ruaporeosora B.B. MiBaHoBa.

Tepmanbras miomaaka «Korem» umeer pasmep ~ 180x200 m, a TepmanbHas ILIONIAAKA
«I'pudon HMBanoBay — 90x100 m. B kaxmoit u3 501 Touexk HaOmIOIEHUS TOCIEAOBATEIHHO
U3MEPSINCh MOJYJIb BEKTOpAa MarHUTHOW MHAYKLMH, MarHUTHas BOCIPUUMYHMBOCTb M MOILIHOCTb
o036l y-u3nydeHus. Ha mpoduite, mepecekaromiem o0e TepMaslbHBIC IUIONIAAKH, B 73 TmImypax
BBITOJIHEHBI U3MEPEHUSI 00bEMHON aKTUBHOCTH Rn B MOAIIOYBEHHOM BO3/yXE.

['eomMarHuTHBIE HMCCIENOBAHMA IOKA3&JIM, 4YTO TpaBepTHHOBBIM Kymon «Korem»
pacriosiaraeTcsi B 00JacTH pPa3BUTHUs OTpHLATeNbHOro MarHuTHoro mnons (AT)a. 3oHanbHOCTB
0CaJKOB Pa3JIMYHOIO TUIA HAXOAUT CBOEC OTPAKEHNE HA KAPTE MAarHUTHOW BOCIIPUMMYMBOCTH. [Ipn
9TOM MaKCHUMAaJIbHbIE 3HAUYEHUS MArHUTHOW BOCIPUMMYMBOCTH B IOI0-3allaJHOM M BOCTOK-IOIO-
BOCTOYHOM 4YaCTAX Ha TPaBepTUHOBOM Iuromanke «Korem» coBnamaroT ¢ MaKCHMajabHBIMU
3HAYEHUSMHU aHOMAJIbHOI'O MarHUTHOT'O TOJIS.

JIaGopaTopHble HCCIEOBaHUS OTOOPAHHBIX TOPHBIX MHOPOJ MOKAa3ajdd, YTO TPaBEPTHUHBI
SIBJIAIOTCSI IPAKTUYECKU HEMATHUTHBIMHU.

2.5D MarHuTHO€ MOJIETMPOBAHME IOKA3aJI0, YTO B Mpelesax TEePMaIbHOW IIONIaAKH
«Korem» anomaneoOpasyioue Tena pacloyioKeHbl Ha riyOouHax 15-25 M B pa3BUTHIX 3/€Ch
TJIMHUCTBIX U BATyHHO-TAJICUYHBIX OTJIOKEHUSX [6].

B pesynbpTaTe NMpOBENEHHBIX HUCCIENOBAHUN YCTAaHOBJEHO, YTO JIOKAJIbHbIE AHOMAJIUU Y-
m3nydeHus: co 3HaueHweMm 20-30 mkP/4 oOyclOBI€HBI TOBBIIMICHHBIM COJIEP)KAHUEM paus,
KOTOPBIM OTKJIa/bIBAJICS B TPAaBEPTUHOBOM IIOKPOBE B MECTax pas3rpy3Ku TEpPMajbHBIX BOA. 3/1€Ch
3aperuCTPUPOBAHbI 3HAUCHHUsSI O0BEMHOM aKTUBHOCTH Rn B MOJMOYBEHHOM BO3AyXE JOCTHUTAIOIINE
78.6 kBk/M’. Takue BBICOKHE 3HAUCHHS 00yCJIOBJICHBI 3MaHUPYIOIMIMMHU KOJJIGKTOPAMHU €
MOBBIIICHHBIM COZlepkaHneM Ra 1 30HaMM TU3BIOHKTHBHBIX HAPYIICHUH.

MHOrouncieHHblE TPAaBEPTUHOBBIE Yallll M KYIIOJIa, BBISIBICHHBIE B IIpeleiaX TEPMaJIbHOU
momanku «Korem», pa3BUTHI BOOJIb paAMaIbHBIX TPEIIUH, YTO HAXOAUT CBOEC OTPaKCHHE, KAaK B
penbede, Tak U Te0PU3NUECKUX TOISIX.

CymiecTBeHHbIX aHOManmii MarHuTHoro monst (AT)a, CBsA3aHHBIX C €CTECTBEHHBIMHU
UCTOYHHMKAMHU, Ha TepManbHOW Tuiomanke «['pudon lBaHoBa» HE BBIABICHO. AHOMAIHA,
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HaOmomaemast Hax rpudoHoM lBaHoBa, cBsizaHa C 00cagHON TpPyOOH M C O0)KEIE3HCHHBIMU
TUPOTEPMAIIBHO-U3MEHEHHBIMU TIOPOJIaMH, PA3BUTHIMU B PalilOHE CKBa)KUHBI.

Ha tepmanbhoii mnomanke «I'pudon MBaHOBa» aHOMATUM Y-U3MYyYEHHS HMEIOT YETKO
BBIPAKECHHOE CEBEPO-BOCTOUHOE NPOCTHpPAHUE. BBIABICHBI J1BE JIOKAIbHBIE aHOMAJINU BEINYMHON
8-10 MxP/4: HemocpencTBeHHO B paiioHe rpudoHa m Ha paccrossHuH okojo 90 m ot Hero. Ilo-
BUIUMOMY, 31€Cb, B OCHOBHOM, IPOMCXOIUT OCAKICHHE PpAOUICOACPKAIIUX MHUHEPAJIOB B
(hopMHpYIOIIEMCS] COBPEMEHHOM TPaBEPTUHOBOM ITOKPOBE.

HccnenoBaHHble  TepMaibHble IUIOIIAAKM  IMPEACTABISAIOT COOOM  JIETKOIOCTYMHYIO
UJcaIbHYI0 TPUPOAHYIO JIabopaTopuio JUisl pasiuyHblX 4D CBhEMOK, KOTOpbIE HHTEHCHBHO
pa3BHUBAIOTCS B HACTOSIIEE BpEMS B THIPOTEPMAIIbHBIX palioHax [7, 8].
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