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Geochemistry of thermal waters of Sikhote-Alin. Gas aspect. .V.BRAGIN, G.A.CHELNOKOV (Far Eastern
Geological Institute, FEB RAS, Vladivostok).

New data on gas-geochemistry of thermal waters of Sikhote-Alin folded area are cited in the paper. The studied
waters belong to alkaline HCO,— Na hydrogeochemical type. The main gas is nitrogen, coming Jfrom the atmosphere.
Therms are of meteoric origin, water exchange time is low, which is verified by hydrogen and oxygen isotopic data, as
well as by geochemical modeling.

Key words: nitric thermal waters, water geochemistry, gases in thermal waters.
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! i nock B 1930-1960-e ronsr [2, 4, 9].
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30Bad COCTaBIAKIIAA H OTACJIBHEIC
s [ ACINIeKTEl TCOXHMHH BOJ HBY‘IEHH
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200-5mt"] e’
| B Hacrosmel pabore npuso-
Puc. 1. TepmansHbie Boasl CHXOTI-AiHS IATCA HOBBIE [IaHHBIE TIO TCOXH-

MHH, Ta30BOMY COCTaBY M H30TOITHH
TEPMAJILHBIX BOJ MecTopoxaeHuit Xabaposckoro xpas (TyMHHH U AHHEHCKHE MHHEDAlbHEIC
Boasl) u [Ipumopes (rpynns! ucrounukoB AMry M Uncrosonnoe) (puc. 1).

Ieon0ro-ruapoIoruyecKas XapakTepuCcTHKA MeCTOPOXKIeHHH

MecTtopoxieHie TepManbHBIX BOA AHHEHCKME HAXOAHTCS B HIKHEM TEYCHUH
p. Amyp 6nm3 gepesun Cycanuno. Ha Mectopoxaennn GyHKIHOHUpPYeET ckBaxkuHa Ne 12 (ry-
ouna 201,6 m). ITo nanaeiM GypeHus ¥ onpobOBaHMs, BBIXOJ TEPMAIBHEIX BOJ NPHYPOYEH K
30HE KOHTakTa 3¢)()y3UBOB H TEPPUreHHBIX OCATOYHBIX MOPOA BepxHero Mena bonsOHHCKONH 1
Tarapkunckoii caut. Temneparypa Bomst 50°C, munepammsamus 0,2—0,35 r/71, OCHOBHBEI® KOMIIO-
HEHTLI, POpMUpYIOIIHe XUMUHecKuii 00muk Boasl: Na — 61 mr/n, Si— 26,3 mr/n, Ca — 5,2 mr/n,
noesiieHo conepxanue Li (71,5 mxr/m), Sr (70 mxr/n) [2, 9].

MecToposkieHre MAEHEPAILHBIX TepManbHbIX BoA TymHuH Haxomutcsa B 80 kM OT Kenes-
HogopoxkHoi crannuu CoBerckas ['apanb, B HukHeM TeueHuu p. TymauH. Ha mecropoxne-
HMH HcTonb3yercd ckBaxuHa Ne 8 (rmybuua 460 m). Beixon TepManbHBIX BOJ HPHYpOdeH K
30HE KOHTAaKTa IPaHMTOB M aHfe3uTo-6aszansroB KusmHckod cBHTHI HeoreHa. Temmeparypa
Boabl 44-45°C, munepammsanus 0,15-0,25 /1, ocHoBHble KoMnoHeHTHl: Na — 35,6 mr/m,
Si — 9,2 mr/n, Ca— 7,8 mr/n, nopeimeno comepxanne Li (11,4 mxr/m), Sr (17,2 mxr/m),
As (21,3 mxr/n) [4, 6].

BrIXo/isl TepMANIBHBIX BOJ IPYMIbl AMIHHCKME TEPMbI HaOMONAIOTCA B HECKONBKHX Mec-
tax Tepneiickoro paiiona [Ipumopckoro kpas. B HenocpenctBeHHOH OGIHM30CTH (HECKONBKO
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Cocras ra3a TepMaabHbIX Bog Cuxora-Anuns, %

Kon-so :
Mecto orbopa Bua npober rasa, 0, N, Cco, CH,
M
[Tpumopekuii kpait
YucrosogHoe,
cKB. Ne 44 PacrropeHHEI Ta3 15,74 19,6 79,93 0,47 0,0001
Hcrounuk Banubiii =/{= 14,68 12,17 86,76 1.02 0,06
Kxymmn CroHTaHHBIH ra3 - 1,88 98,11 0,01 0,01
PactropeHnsiii raz 10,43 .57 91,3 1,12 0,01
Xabaposcknit Kpaii
Tymuaun, cke. Ne § == 15,43 13,6-14,43  85,53-86,37 0,03-0,04 0,003-0,009
AHHEHCKHE,
cKB. Ne 12 -/{- 15,61 17,66-17,96 82,01-82,31 0,03 0,0001-0,003
ArmocdepHbiii
Bosayx [1] 20,9476 78,084 0,0314 0,0002

HonycTumoe coaepKaHie pacTBOPEHHLIX B BOJAE a30Ta ¥ MHEPTHLIX ra3oB B arMochepHbIX
ycnoBuax He npessimaet 15-19 mu/n Boge! [1]. ToBsuuennoe copepkaHue 3THX KOMIIOHEH-
TOB FOBOPHUT O JONOJIHUTENBHBIX (IOMUMO aTMochephl) HCTOYHHKAX TTOCTYINIEHHs [a308 B Tep-
MaJbHbie BoABl. MccnenoBaHHble jKe HaMH BOIBI HMEIOT rasoHacklmeHHocTs 14,68—15,64 ymu/m.
Tonbko razoHachIIleHHOCTE MecTopoxaerns Kxynun (10,43 Mn/m) cBHIETENbCTBYET O TPEK-
HOEeBpEMEHHOH nerasamud TepM. Bo3MOKHO, 3TO BBI3BAHO TeM, YTO HCTOYHUK HW3JIHBAETCH
B KOOAeL ¥ IMpo0bl B3ATHL W3 OTKPLITOro pesepByapa. C yuerom Hebonbimoro nedura (okomo
2 1/MUH) MOKHO JIONYCTHTH, YTO BOJA B KOJIOIIE yCHeBaeT nerasupoBarscsd. ClenoBarelibHO,
MOJXKHO MpPEIIOoIaraTh, 970 HCCIIENOBaHHbBIE HAMM Ta3bl MMEIOT aTMOc(epHOe NPOUCKOKICHHE.
OTcyTcTBHE BIUAHUS IOBEHHILHBIX TA30B MOATBEPKAAETCA M HU3KHM OTHOIIEHHEM HM30TOIIOB
He/'He (0,1-0,24) - 10°® ans TepmanbHBIX Bog MecTopoxkaeHus YucrooaHoe [3].

Panee nyist onpeaeneHns reHesuca Bo Obi M3yHdeH W30TOMHBIH COCTaB TepPMallbHBIX BOM (K30~
Tomsl Bofopoaa (aeitepus) u *0) [7, 9] (puc. 2). U3 pucyHKa BHAHO, Y9TO HCCIEAYEMBIE BOABI
HMEFOT METEOPHOE TIPOMCKOMKICHAE: COOTBETCTBYIOIIME HALTAM JAHHBIM TOUKH JT0KaTcs OImM3Ko
K MHupoBoit muHuA Kpaiira, oTpaxaronieil 3aKOHOMEPHOCTh COACPIKaHMA W30TOMOB JAeHTepus 1
KMCIIOpOJia BO BCEX METEOPHBIX BOAAX MHpa, B TOM 4Mcre cHere 1 goxe [10]. XapakrepHo, 4To
K CeBepy BOJBI CTAHOBATCH Gollee NETKUMH, T.€. COIEPKaHNue B HUX TSKENBIX H30TONOB CHHIKA-
eTcs. DTo AB/IeHHe HOCHT Ha3BaHHe «IHMPOTHBIH Koadduuuent». Ero 3naduenne, pacCuuTaHHOE

Hamu (4,84 u C
sy MH (4,84 1 0,59%0 Ha rpamy
220 15 -10 -5 ) 5 10 HIKPOThl COOTBETCTBEHHO UL
- . ol AcHTEepHs M KHCIOpoja), COB-
el w2 NajIaeT ¢ PACCYMTAHHBLIMH Pa-
407 RO
g i Hee 3HadeHMsaMH [11].
%mv 4., 3 Jus onpenenexus nepuo-
QP'BG] z. r — Jla UMPKYIALHH BOJA MBI BOC-
100 i > e [O/Ib30BAMCh  pesykTaTaMH
; B 5
1201 Ll | TPEALECTBEHHUKOB [0 MOJie-
g S o | IMPOBAHHIO B CHCTEME IPaHuT/

BOda, KOTOPLIC MMOKA3LIBAKOT,

Puc. 2. CooTHOIIEHKE H3OTONOB KHCA0pOAa H BOIOPO/JA B H3YHEHHEIX TEpP- YTO HA HAYAILHOM STAME B3aH-

ManeHEIX Bofax Caxora-Amuas [6]. Heroanukn: 1 — Annenckue, 2 — Tym- =
HHHCKHE, 3 — Amrunckue, 4 — Yucrononnenckne, Bonsr: A — dopmaion- MO‘H‘EIHGTBHH’ HpH OTHOIICHIH
ueie, b — MeTamopdtgeckue, B — Marmarigeckne BOJIa/IIOpoAa >>1 NPOUCKOIANUT
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thopmuposanue crabomunepanuzosanibix HCO,—Na Box [5]. Creayer orMeTuTs, 4TO B Chic-
TeMe BOJAA/TpaHuT KuzKas dasa npu Temneparype Gonee 25°C u naBnenun o 5 xbap umeer
IeNo4YHylo peakuuio. Takum o6pa3om, MOXKHO ClIeNaTh BBIBOJI, 4TO UCCIEI0BAHHbIE HAMHU BOJIH
XapaKTepU3YIOTCA J0BOIBHO GBICTPEIM BOZOOOMEHOM.

B 1enoM Hallli HCCIETOBAaHWA Ta30BOTO COCTaBa MOATBEPKNAIOT MMEIOLIMecs JaHHbIE TIO
reoXHMMH BOJI TepMallbHBIX NposiBiennit Cuxors-Amuna. MccnenopaHHble BOIObI — HU3KOMHHE-
panu30BaHHBIE HU3KOTEMIEpaTypHbIE IeJ04YHbIE TEPMATBHbIE C 230TOM B KaYeCTBE OCHOBHOTO
rasosoro komnoHenra. BepositHee Bcero, asor umeeT arMoc(epHoe nporcxoxaeHue. B croro
odepeab BOABI TAKe SBIAIOTCA METEOPHBIMH, HH(UIBTpanHoHHEIMH. CornacHo reoXuMHye-
CKOMY MOJIEJIHPOBAHHIO, H3ydeHHbIe TePMBI (JOPMUPYIOTCA B 30HaX BpicTporo BomoobMeHa.
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