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MHUHEPAJIBHBIE BOAbl TOMCKOH OBJIACTH

A. J1. HASAPOB, B. I'. BBIKOB, H. M. PACCKA30OB,
: I1. A, YIOO0B, A. A. PO3HUH

B ¢BAsu ¢ OBICTPLIM |POCTOM YHC/JIEHHOCTH HaceseHHs, OypHHIM Da3BH-
THeM TIPOMBILIIEHHOCTH M OCBOEHHeM MeCTOpOoXKJeHHi HedTH u Taza ToMm-
ckol 00s1aCTH, KOTOpasi XaPaKTePHU3YETCsT CYPOBBIM KJAUMATOM, Ha TOBECTKY
JHS BCTAe€T BONPOC CO3JaHHsl B 00JacTH CaHATOPHO-KYPOPTHOH 6aswl, O
YyeM, B YaCTHOCTH, NOBOPHTCS B NOCTAaHOBJIEHUH TOMCKOrO 0OJIHCIONKOMA OT
20 nexaGps 1968 r. [las pellieHusi 3TOrO BONPOCA €CTh BCE HEOOXOMAUMbIE
YCJOBHA: KpacuBble MECTa, Jec, PeKH H pasHoobpasne THIOB MUHEPAJIbHBIX
Boa. Tloutu B JI0GOM HaceJeHHOM TYHKTe MOMKHO BCKPBITb H #CIOJb30BaTh
HECKOJIBKO THIIOB JeueOHbIX BOJA. DTO JaeT BO3MOXKHOCTb TIPUMEHATh HX AJs
JeYeHUs1 KaK ¢ OTPLIBOM, TaK  0e3 OTpbIBa OT NPOU3BOICTBA.

Ha teppuropuu 06JacTH BCKPLITE 1 H3Yy4YeHBl cyJib®HAHbIE, HON0-OpoM-
Hble, GPOMHbIE, KDEMHHCTHIE, dKeJie3ucTrle, PaJoHOBble H MHHEpauibHble BOLbI
«0e3 crnenubHIECKNX KOMIIOHEHTOB H CBOHCTB» (BbIJE/IEHbl TO KJacCH(H-
xauuu MBanoBa u Hespaesa), a TakxkKe BOAb H TPA3H TOPPSAHBIX MECTO-
poxpaenust [1—8].

OcHOBHbIe 3aKOHOMEPHOCTH pachpee’leHis MUHepaJbHbIX BOJ Ha Tep-
putopun ToMckoii 06macTH TIOKa34HBI Ha TpHIaraeMoll CXeMaTHieckoH
KapTe, COCTABJAEHHON aBTOpamMu TIO MarepHanaM TOMCKOro MOJTHTEXHHYE- -
CKOTO MHCTHTYTa H ToMckoro u HoBOCHOMDCKOrO reovIOrHYecKHX  ympas-
JEeHHH.

B mpouecce pabornl Hax kKaptoii Oblia paspaboTaHa HOBag MeTOAHKA
COCTaBJEHHs 'KapT MHHEPAJbHBIX BOA MiaTdopMeHHbIX obaacteir [7], koTo-
pas MoXetr HaHTH IMIHPOKOe NPHMEHEHHe W MPU COCTABJEHHM JPYFHX Teo-
JIOTHYeCKHUX KapT.. Paspa6oTka HOBOR MeToauku Obliia Bhi3BaHa HeOOXOIH-
MOCTbI0 HAHECEHHsi Ha OJHH JHCT KapTol 0O0JbIIOro (hakTHYeckoro MarepH-
aJa o UiecTH MepeKPLIBAIOUUM APYT APYTra BOLOHOCHBIM KOMIIEKCAM.

ABTOpamu Obll fIpHMEeHeH Croco6 HaJOXKEeHUs APyr Ha Apyra KapT, CO-
CTaBJeHHHX [0 OTAENbHBIM BOJLOHOCHEIM 'KOMILIeKcaM. Becb (pakTHueCcKUH
MaTepHaJ HaHOCWJICS Ha TOPH30OHTAJbHBIE, PABHOMEDHO paclpefejeHHble Mo
TJIolank JuHuH. HaviokeHne 'KapT IPOBORMIOCH TaK, UTOOB JIMHHH (Pa3/nd-
HBIX BOJOHOCHBIX KOMINIEKCOB BMecTe 00pa3oBHIBaJNM Ty4YKH, KOTOpbIe, B
OBOIO OYEepeJb, 'PABHOMEPHO pacnpeletsiaucs no maowany. Ilpun aTom JuHHH
B NyuKe Pacrojarajich B COOTBETCTBHM ¢ 3aJeraHHeM BOIOHOCHBIX KOMII-
JeKCOB B paspese, o6pasys YOPOHMIEHHBIH THApOreosonuyeckuii paspes. Ta-
KOe pacloJoXKeHue JMHUE B NyyKe M TIYYKOB HA KapTe IMO3BOJIAET HAHECTH
fonpiofl (paxTHYECKH[ ‘MaTepHas] M IPOCJACLUTb 3aKOHOMEPHOCTH pacmpe-
JIeJIEHHS THIIOB BOJ H MX COCTaBa Kak TO TWIOLLAJH, TaK H MO paspe3y OJHO-
BpPEeMEeHHO, '
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IToaxon e x BoIGODY YCJOBHHIX 3HAKOB A8 H300paKeHHS KOHKpert-
HbIX THAPOTEOJOTHYECKUX INI0KasaTesell (FasoBOro H XHMHYECKOTO COCTaBOB,
MHHEp aJH3alHH, TeMIepaTyphl H T. A.) MOMKET OBbITb PABIHUHBIM.

Kapra, cocrapjennas no MpPeLTaraeMoii MeTOAHKe, HeCMOTps na o0u-
Jde HaHeceHHOro (paxTiueckoro ‘MaTepHasa, HOPDMaJ/bHO 3arpyxkKeHa W CBO-
601HO UUTAETCS. .

Ona 1no3BossieT HaMETHTb NYTH JAaJbHEHIIHX THAPOTreOJIOTHYECKHX HC-
cJeJOBaHUH 10 MOUCKaM H pasBelke MUHEpPAJbHBIX BOJ Ha TePPUTOPHH
Tomcko# 0buracTd.

OcHOBHas Macca ‘MHHEPaJbHBIX BOJA HMeeT DerdoHajlbHOe PAaclmpocTpa-
HeHHe. XapaKTepHo, 4To ¢ TyOHHOH ¥ or o6paMJeHHss K UeHTpy 3anaiHo-
Cubupckoro apresnaHckoro GacceiiHa HabaiofaeTcs yBeJHUEHHe CONepKa-
HHSL XJOPHIOB HATPHs U KaJbLud, Hoxa, 6poMa, yBeJaudyeHre MUHepaau3allnt
(BILJIOTH [0 PACCOJBHOM), NMOBBbIIAETCS TeMhepaTypa M HACBIILEHHOCTb BOIL
metanom [5].

Boroo0HABHOCTE CBHT 110 pa3pesy padmnaHad. Hanbosee BoL000HIBHDI
OTAOKEHHsT TIOKYPCKOH CBATH, 1eduThl cksaxun 50—400 (xo 3000) x¥/cyr-
xu. Haumenee BOROOOMAbHB OTJOMKEOHUS TIOMEHCKOH CBHUTH, JeOHTHI CKBa-
&uH 10—50 (mo (100) w¥/cyrxu.

HMono-6poMuble ¥ GpOMHble BO/Abl PacmpocTpaneHsl B GoJblled cTeneHH
B 3anaaHol Yactu o6JacTd U MpHypodeHBl K HauboJee 3aKpPLITHIM 4acTAM
ceur. Cojepxanue fona goctaraer 25 me/s, Gpoma — 200 mefa. Cocras
BOJ, XJOPHIHO-HATPHEBBIH, XJIOPHAHO-HATPHEBO-KAJAbIKEBbIH ¢ MHHepannsa-
ueii 10—80 2/2, Temnepatypa B NIactoBbIX yeaosusix 20—100°C u soiure.
CocraB 1a30B MeTaHOBbIH.

B macrosilliee BpeMs 3TH BOJbl BbIBegeHbl Ha nosepxHocts Ha Coser-
ckoM Hed TSIHOM MECTOPOKISHHH M3 OTIOXKEHHHA NOKYPCKOH CBHTBH M HCTIO/b-
3YHOTCA IS MOASPKAHUA MIACTOBOIO AaBJEHHS.

KipemHucTble BOALI B OTJIOKEHHAX KUSIHHCKOH, TaPCKOH H TIOMEHCKOH
CBUT PaCOPOCTPaHEHbl MOYTH {10 Bcell 00/JacTH, HCKAUas PaHoHbl, mpHJje-
rapllie K KXHOMY H BOCTOYHOMY obpam/jeHHIo. B OTI0XKeHHAX NOKYPCKOH
CBHTBHL JAHHBLIH TUI BOy pacmpocnpaHed 3amnamHee juxun Kawanax — Koa-
nmaumepo — [lapOur, a B BepXHEMeJIOBBIX — 3aMajHee JHHUH AJeKcasmpo-
Bo — Cp. Bacioran — Ornes fp. Conepxanue KpeMHEKHCIOTH JOCTHTAET
324 mefa. CocraB BOjA XJAOPHTHO-HATPUEBBIH M HATPHEBO-KaJbIIHEBLIH ¢ MH-
nepanusanueii 1—80 e/4. IlnacroBas temnepartypa Boj 20—100°C u Bbiue.
Cocras pacTBOPEHIbIX Ia30B METAHOBbIH, a30THO-METAaHOBBIA W MeTaHOo-
a30THBIA. Boabl BHIBEIEHE Ha TOBEPXHOCTL Ha CoBeTcKOM He(dTAHOM MecTo-
DOXKJEHHH M HCHOOJb3YIOTCS JJs1 3aKAUKH B HedTsHbIe TJacThl. 3aKoHOMeEp-
HOCTH PACHpPOCTPAHEHHs KPEMHUCTHIX BOJ N0 IJIOIMAAH H B pa3pese, ocobeH-
IO BEPXHHX KOMIJIEKCOB, ellie He COBCeM SICHb M TPeOYIOT yTOUHEHHs.

Boapl ¢ MuHepanusamuei Gonee | e/a, He conepRallte GHOJOMHYECKH
AKTHBHLIX KOMIIOHEHTOB, O0beIUHEHb B TPYIONY MUHEDPAJbHEIX BOJ 0e3 cme-
undrueckux KOMMOHEHTOB @ CBOHcTB. OHM pacnpoCTPaHeHbl B BEPXHUX H
Hanbosee GAU3KHX K OOpaMieHHio 4acTax paspesa. [lansble BOAbI IIHPOKO
HCTOAB3YIOTCA B JeueOHHIX Hesx Ha kypopre «o3. Kapaun», HobocuGup-
ckoil obgactu. B Tomcko# xe oOsiacTH Taxue BOJAbl BbiBeLeHbl HA fIOBOPX-
Hocth B I. Konnaumese (ckB. 1—P, 1,1 2/4, 24°C) u B p. . Beantit fIp (cxs.
1—P, 1,7 2/a, 48°C). :

B r. Koamamese 3a cuer 3THX BOJ OpraHH30BaHO BOHOcHaGxeHue. B
n. m. beabt# flip BoAa HE mCnoab3yercd.

Tocaexamumy padoTaMn aBTOPOB B HOPCKUX OTVIOWEHHAX Ha TJTyGHHE
Gosiee 2200 m oOHapyzKeHb! JUTHEeBble MHUHepaJbHble BOAbI  (paCcCOJbHBIE
TepMaJbHble M MeTaloBble) ¢ CoA@pKaHuem aumus 7—20 me/a (0,0007—
0,002%) w pyompua 1,1 — 3,01 me/a (0,0001—0,0003%). B smux ke Bogax
O0HAPYXKeHO MOBBHUEHHOE COAEPIKAHUe KaJHf, BIVIOTh MO [IPOMBIIIEHHOTO
(186—532 me/a). Jlutuii ABAfercs OHONONMYECKH AKTHBHBIM 2JeMEHTOM H
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€ng BJIHAHHE Ha OpPraHu3M UYejJOBeKa CYLIEeCTBOHHO CKa3bliBaeTcd YiKe [pH
HeGOMbIUHX KOHUEeHTpauusx i(cBeile & me/a). Hakonaenue ero B sogax cBs-
3aHo ¢ o0lUyUMH mpolleccaMy KOHUEHTPALHH ¥ MeTaMopduUsaly 1043eMHBIX
BOA, T'1aBHLIM KOMIIOHEHTOM KOTOPBIX 4Yallle Bcero smJasercss Harpuil, Ha-
KOMJIEHHe HaTPHA, BEPOATHO, TPHBOAUT K OTHOBPEMEHHOMY HAKOTUIEHMIO B
BOJdaX W POLACTBEHHbIX €My JADYDHX LIEJOYHBIX MeTaJJIOB (JHTHS, PyOHIUA,
uesusi H Kaausg). OCHOBHBIM HCTOYHUKOM HAKOMJIEGHHS JIMTHS, PyOHAMS H
Kagus ABJASIOTCS NOpoAb. B mocaennux, cornacHo aanneiM A. 3. Konrtopo-
Buua u ap. (1971), ana Tomckoil obmacru aurtis conepxutcs 0,0047 —
0,00529% u kamua 1,49—2,08%, To ecTb 3HauHTEALHO BLIIIE, YeM B BO-
aax [5].

JKenesncTble BOALL BbICOKOM W CpefHeli MHHepAaJNU3allMu PaclpocTpaHe-
Hbl B OTJIOXXEHHAX IOpPbl M MeJa B 3aMa/JHofi M LeHTPaJbHOH 4acTax 06JacT.
[To xuMHYeCcKOMy COCTABY OHU XJOPHIHO-HATPHEBblE <€ MUHEepaju3alued
27—70 2/a, cnabolleoYHble ¢ COJAEPIKAHHEM CyMMapHoro oKeneza 10—
110 - mefa. TemnepaTypa Boj B naactoBbx ycaoBusix 20— 100°C u soime. Co-
cTaB rasa MeraHombift.” Haauune B BOZax BLICOKOTO COAepIKAHHS XJopa H
HeOOAbIIOTO COTEePKaHHsa MHAPOKApOOHATOB MO3BOASET MpeQNoIaraTh MpH-
CVTCTBHE B 3HAUHTEJNHHOM KOJHYECTBE XKeIe3a B BUIe JIETKO YCBOSEMBIX Op-
FaHH3MOM XJIOPU/IOB. 3aKOHOMEPHOCTH paclpeeseHHs KeJe3HCThIX BOJ M0
MJ0UaJ4d M3ydeHpl enle 'cjabo. JIMIIp Mo IOPCKUM OTJOXKEHHSM HaMeyaeTcs
obaacTh pacnpocTpaHeHWs JAaHHOrO THOA BOM, Ije-To 3anajaHee jgunuu Ka-
nataxk — Konnaweso — [Tap6ur.

Cyab(uaHble BOIB BCKPBITB B OTIOMEHMAX —TaPCKOH CBHUTH BOMU3U
c. Haxkemto. Coaepxranre cyMMapHOro ceposoiopoia 13,2 me/s. Boabl xi0-
pHAHO-HATpHEBble ¢ MuHepamuszaumel 5,6-—6,3 2/4, TepManbHble (Témnepa-
Typa Ha ycthe 64°C). Cocras raza wmeranosblil. CkBakuHa (OHTaAHHpYeT
(c 1958 r.) ¢ xeGurom 500 »3/cyTku. CBouM TPOHCXOKIEHHEM BOIbl 0OA-
3aHBl PAIPYIISHHON 3aJleKH yIJIeBOLOPOLOB. AHAJOMHMYHbie BOABI HCMOJb3Y-
I0TCs JJIS1 JIEUEHHST ONOPHO-BUTATENbHOTO alllapaTa ¥ HEKOTOPLIX (KOXKHBIX
sabosrepanuil. Y 100HOe MPHPOLHOe NOJ0KeHUue, OJIU30CTh K KPYyIHBIM Hace-
J@HHBIM MYHKTaM, 'BO3MOXKHOCTb BCKPBITHS Ha yYacDKe JPYI'MX THIIOB MHHE-
PaJbHBIX BOJ, HaJH4HMe B 3TOM JKe padoHe TOPMPAHLIX BOJ W rps3eidl CTABMT
BOTpOC O CKOpedimeM HCHOAb30BAHHK 3THX BoA. KpoMe Tmoro, co3jlaHue
HCKYCCTBEHHOTO BOT0EMA CNOCOOCTBOBAMO Obl HAKOIMJIEHHIO ILeHHBIX CEpo-
BOIOPOIAHBIK Nps3eH.

[lipecHble Kesae3ucTbie BOAbL, 4aCTO 0OOrall@HHble TYMAHOBLIMKM OPIaHU-
UCOKHMH COENHHOHHSIMH, MPHYPOUYEHBl K OCaIKaM UeTBePTHUHBIX, mnaJjeore-
HOBBIX H BepXHEMeJoBbix OTMoMKeHud. TTo XHMHUECKOMY cocTaBy BOAB DHL-
pOKajp6oHaTHO-KaJblHeBO-MaDHHERBble ¢ MuHepaau3auneli 0,1—0,7 2/a, cha-
GOKHCJAble ¢ CONEpIKaHUeM CyMMmapHoro xeiesa o 60 me/z (I1. A. Yaoaos
noap., 1965), dame 10-—30 me/a. PerwonalbHbie 3aKOHOME@DHOCTH HX Pac-
NpoCTpaHeHus [0 IVIOIaAK U pa3pesy elle Caab0 H3yUeHHbl.

PajnoHoBble BoAbl ¢ cofep:KaHHem paaona 14—28 ed. Maxe BbifiB/IeHbI
B pafione r. TOMCKa u TIPHYpOUEHBHl K 30HAM TEKTOHHMYECKMX HAapYIUEHHH.
Boaw ruapoxapboHaTHO-KaJblHeBble ¢ MAHepaausaunei 0,3—0,4 2/a, caa-
6oxucable, XoJoiHbie (4—5°C). YaenapHble NeOHUTHl CKBAMXKHH COCTABJIS-
101 0,1—0,5 a/cex. Huskas Temmeparypa Boi Hapsify ¢ MajioH KOHIEHTpa-
upell pagoHa 3aTPYUIHSET HOMONb30BaHHe TUX BoJ Oes mojorpesa. Pelue-
HHe TPOoGIEeMBbl JIOJDKHO W/TH 10 JHBYM HAaMpaBJeHUsM: 1) MCroJib3oBaHUe
3THX BOJ € MOJOTPEBOM B 3aKPHITOM pe3epByadpe € LUeAbl MCK/IIYeHHsl MOTe-
DU pafoHa W 2) MOMCKH TepMaJbHBIX PaJOHOBBIX BOL Ha GosbluX raybu-
nax [8].

B koMmierce ¢ yKa3aHHLIMH TUIAMH MHHEPAJbHbIX BOJ MOTYT LIHPOKO
HCIOJb30BaTbes TopdsHble BOALI M Mpsi3H, KOTOphiMu Oorata Tomckas o6-
aactb. Y3 TopdoB ¢ MOMOIIBI NaPOBLIX BHITAXKEK, NOJYUAEMbIX M0 METO/H-
ke OLeccKoro WMHCTHTYTa TJIasHbIx Gonesneft uM. PuraToBa, MONHO BhIje-
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JisTh fipenapat <«ropdor»>. DanbHeéosoruuéckasi 3pPEKTUBHOCTL €ro, KaK
noKasajia IIpOBEpKa B KAHHHKAX MEIHHCTHTYTa, cocTaBaser 69—71% aas
MOMMEHHbIX HU3MHHBIX ¥ 45—50% — 19 BepPXOBBIX BOMOpAa3AeNbHBIX Me-
cropox e '[6]. L

Cira6o M3yYeHHbIM SBJSETCH OPraHWYecKu#t cocras Box. Boabt riayoo-
KMX DOPH30HTOB 'H OCOGEHHO BOIM3H MECTOPOXKICHHH HE(PTH M Ta30KOHICH-
cara -GoraThl Pa3HOOGPASHHIME OPrAHHYSCKHUMH COCIUHEHUAMH |(2KHPHBIMH
1 Ha(TeHOBHIMH KUCJIOTaMH, GeH30JaMH U T. 1.), KOTOpble, HAPALY € OTMe-
YeHHBLIMH GHOJONMYEOKH AKTHBHBIMH KOMIOHEHTaMH, MOTYT MMeTb (O0Jblioe
6a/bHEOMONHYeCKOe SHAUeHHe [PH HCMOJAb30BaHUN MHHEpDaJbHbIX BOA.

Takum 006pa3oM, BOMPOC HCMOIB30BAHKSA MHHEpaNbHbix BOX ToMmckoi
06/1aCTH OCTPO CTOUT Ha TOBECTKe [Hs. B Hacrofillee BpeMs B TeUeHHEe KO-
POTKOro CPOKa MOTYT ObiTh 1003/aHbl BOJONedeCHullbl B pafioHax rr. Tom-
cka, Koanauesa, p. n. Beanit fIp, nedrenpompicia na CoBeTCKOM MecCTO-
POXKJEHHH. 3/leCh yKe BbiBeJeHH Ha MOBEPXHOCTb COOTBETCTBEHHO PaAOHO-
Bbie, Cy/abHIHbBE, MHHEPadbHbBle BOAB Ge3 crneludpHUecCKUX KOMIOHEHTOB H
CBOHCTB M TepMaJibHble HOA0-GpPOMELIE KpeMHUCTbIE, TepmasbHble BOJbI MO
I'VT GbITh TAKKE HCIIONb30OBAHE /115l MIOJIONPeBa TOPMAHBIX TPA3EH.

JIUTEPATYPA

l1.B.TI. Buikos, A. JI. Hazapos, H. M. Pacckasos, 1. A Yznonos,
A. A Posun Kapra musepansunix Boj Tomckoir obmactn. C6. «Matepuanst VI copei.
1o noxa. sogam Cubupn u JI. Bocroka». Mpkyrck — XaGaposek, 1970.

2. Tuxporeosorna CCCP. T. 16. 3anapno-Cubupckas pasnuHa. M., «Henpa», 1970.

3. Tuaporeonoruss CCCP. T. 17. Kemeposckas ofaacts ¢ Anraickui kpail. M., «Hen-
pa», 1972, ,

4. A, I Haszapos. Munepanbubie jneuefHbHe H NPOMBIIJeHHbIE BOAH TOMCKOH
.o6nactd. C6.: «Bonpoch #3yueHHss KYPOPTHHIX PecypcoB H OPraHH3allHM CAHATOPHO-KYPOPT-
Horo jnevenusi 8 Cu6upu ¥ Ha lanbHem Bocrokes. Buur. 2. Tomck, 1974.

5A. M. OBynHHuHKOB, .M. Poros, JI. U. Conomxo. HoBas o61acTs Pa3BuTHA
VIVIEKHC/ABIX MHHepasbHbix Bog B Kysneuwom Gaccefime. «Mssectus sysos», 1964, Ne 11,

6, HH M. Pacckasos, [I. A, Yanonos, T. 1. EMmeabsnoBa, A. I. Hazapos,
B. A. llamonun OcHOBHble THAPOreOJOTHYECKHE M THAPOrEOXHMHUECKHe OCOOGEHHOCTH
rOp(QSHBIX MeCTOPOMKIEHHH LeHTpasbHOI uactn OGb-VIpTHIICKOrO MeXaypeubss H HEKOTO-
phle BONPOCH METONHKH THAPOTeOXMMHUYECKHX HeclefoBaHHf GosnorT.— B kH.: «Ilop3emsble
poant Cubupu u I. Bocrokay. M., «<Hayxkay», 1971.

7. H. M. Paccxasuos, . A, Yaonos, A I. Hasapos. K meroguke THIpOreo-
JMIOTHYECKHX WMCCICAOBAHHA NPH pasBelKe TOPPAHLIX MECTOPOXKIACHHH (Ha NpHMepe IOro-
soctoka 3anando-Cubupckoit Huamennocru). Teaucn moknagos VII cosem. nmo moasem. Bo-
nam Cubupu u JI. Bocroka. Mpkyrck — HoBocubupexk, 1973.

8. I A Ynomnor wu xap. TI'muporeoxumuueckue wuccienoBanna Konawsanb-ToMmckol
ckaajgyaTtoi 3cunl. Tomck, Usn-so Tomck. yH-Ta, 1971.



