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Pedepar

Otuér 122 ctp., 64 puc., 1 npuinox., 20 HCTOYHUKOB.

Otuér cocraBineH no pesyiabraram HUP, BeimoiHseMoli B paMKax rocyapCTBEHHOTO 3a/1aHUS
6a3zoBoii yactu Ne 6.9560.2017/BY.

AHanIu3 COCTOSIHUS THAPOMHUHEPAIbHBIX pecypcoB ocTpoBa CaxallvH ¢ NepCHEKTUBOM UX
OCBOEHUS

['unpomuHepanbHbie pecypebl B CaxalnHCKON 001acTH UCTIOTIB3YIOTCS B HE3HAUUTEIbHBIX
o0Bvemax. Pecypcel nMeroTes mpakTH4ecKH B Kaxk/1oM paifone Caxanunckoi o6nactu. Heooxoaumo
00ecreynTh MECTHBIE OpTaHbl BIACTH HHPOpPMaLUei, KOTOpast MOCIYKHUT OCHOBOM JIJISl IPUHSTHS
aJMMUHHMCTPATUBHBIX PELICHUI 10 OCBOCHUIO T'MPOMUHEPAIbHBIX PECYPCOB HA CBOEH TeppUTOpUU
(BO3MOYHO, C BBIXOJIOM Ha phIHKH Poccuu u 3apyOeHbIX CTpaH).

Llenu HHUP: V3ydyenune ocOOCHHOCTEH pacIipeneseHHs] MPOSBICHUN MUHEPaNbHBIX BOJ Ha
Tepputopuu 0. CaxajiuH.

Onucanue oessmenvHocmu.

1.C60op nmaHHBIX (apXHWBHBIC, (DOHIOBBIC) O PACIPEACICHUH W COCTaBE MHUHEPAIBHBIX BOJI
(rpsi3eit) mo paiioHam octpoBa CaxanuH.

2.01€eHKa NepCHeKTUB OCBOCHMSI MUHEPAIbHBIX BOJ (0aJIbHEOJIOTHS, SKOJIOTMUYECKUH TypU3M,
MUIIEBas IPOMBIIIEHHOCTB ).

Memoodwsl nposedenus pabomuwl: n3ydeHue HOHAOBBIX U ApXUBHBIX MaTepUAIOB

Ipaxmuyeckas 3Hauumocms pabomol.

1.Pe3ynbpTarhl mpoekTa MOTYT OBITH MCIIOJIB30BAHBI B pacdy€rax TEXHHUKO-3KOHOMHMYECKHE
noKasaresel NMpy MIaHUPOBAHUU J1€ATEIbHOCTH:

A) banbHeonorunyeckue yciayr.

b) IIponaska MuHEpaaIbHON BOJIBI.

B) Typuctckue yciayru.

2.Co3/1aH1e OCHOBBI JUIsl U3yUEHUS YCIOBUN (hOPMUPOBaHMSI MUHEPAIBHBIX BOJ.

Ooicuoaemvie pesynomamuvl HUP: cocTaBiieHue CIPaBOYHUKA MTPOSBIECHUN MUHEPATIBHBIX BOJ
Ha 0. CaxaJIuH 1Mo aIMUHUCTPATUBHBIM palloHaM (Jjajiee — CIIPaBOYHHUK).

Pezynomam HHP: CocraBineH cnpaBoYHMK — «['MIpOMUHEpaIbHBIE PECYpPChl OCTPOBA

Caxanuny.
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BBejgeHue

['uapoMuHepalbHble peECypCchbl HCHOJIB3YIOTCSI BO BCEM MHUpPE [UIsl  XO35HCTBEHHBIX,
IOPOMBIIIICHHBIX M JieueOHbIX 1eneil. Ha Caxanumne wu3BecTHBl 0Ooiee YeTBIpEX JIECATKOB
€CTECTBEHHBIX BBIXOJIOB Ha MOBEPXHOCTb 3€MJIM MHUHEPAJIbHBIX MCTOUYHMKOB M Ha 140 ruromaasx
CKBOJXMHAMHU  BCKpPBITBl ~MMHEpPAJIbHBIC IOA3EMHBIE BOJBl HAa  Ppa3IM4YHBIX IJIyOMHAaX.
['uporeosorn4eckuMH UCCIEI0BAaHUSIMU YCTAaHOBIIEHO, YTO Ha TeppuTopun CaxanuHCKo# obsactu
UMEIOTCS MPAKTUYECKU BCE M3BECTHBIC B MPUPOJIE OATbHEOIOTHYECKHE TPYIIBI MUHEPAIbHBIX BOJ
— JedeOHble, CTONOBBIe, TepMmaibHble. Ha Kypuiabckux ocTpoBax pacHpoCTpaHEHbl TakKxke
NaporuApoTepMbl. B KaXIoM aJMHHHUCTPAaTUBHOM pailoHe, 3a MCKIOYeHHeM TBIMOBCKOIO,
BCTPEYAIOTCS T€ WM MHBIE MUHEPAJIbHBIE BOABI HIIU JIEUEOHBIE TPS3H.

Takoe pa3zHOOOpa3ue TIUAPOMHHEPAIBbHBIX PECYPCOB B COYETAHUU C IPUBIIEKATEIbHBIMU
JaHamadTaMu CO34at0T XOPOIINE YCIOBUS JUIsl pa3BUTHSI CETH KYPOPTHO-CAaHATOPHBIX YUPEXKICHHUH
U IPEANPUATUI 110 Pa3IuBY MUTHEBBIX MUHEPAIBbHBIX BOI.

Ilenb Hacrosiel paboThl — cOOpaTh CBEAEHUS O TMAPOMHHEpANbHBIX pecypcax 0. CaxamuH
[0 aJMHUHUCTPATUBHBIM pailoHaM, TEM CaMbIM CO3/1aB MH(POpPMAIMOHHYIO 0a3y A OLEHKHU
HEPCHEKTHUB HUX OCBOEHHUS B CJIOXMBIIUXCSA COLUAIBHO-IKOHOMHYECKUX YCIOBUSAX OTHEIbHBIX
TEePPUTOPUATBHBIX 00pa30BaHUM.

HcxoqHbIMU TaHHBIMM JJIS BBIIOJIHEHUS HACTOSALIEH paOOThl MOIY4YEHBI IMYyTEM H3YUEHHS
OIyOJIMKOBAaHHBIX HCTOYHHUKOB, cOopa M 00paboTKM ()OHIOBBIX M APXHMBHBIX JTOKYMEHTOB II0
U3YYEHHIO MUHEpPAIbHBIX U TEPMaJbHBIX BOJI, JEUEOHBIX Ips3eil, pe3yabTaToB MHCCIIEIOBAHUMN
MOJ3EMHBIX BOJ I'NTyOOKON IIUPKYJISAIIH.

B 2017 roxy 6w11o cobpano u obpadorano okono 40% marepuanoB Mo M3ydaeMol Teme, B
2018 u 2019 r.r. cooTrBeTCcTBEHHO - 110 30%.

B pabore mnpuHMMamM yudacTHe 3aBeAyroumil jgabopaTopuel  (HU3MKO-XUMHYECKUX
uccnenoBanuii CaxI'V (JIOXU) Caxapos B.A., Benymme corpyanuku JIOXHW Moposzosa O.A., U
Ken Xu, Bempsoxkkun E.H.



1. Topoackoii okpyr «OXuHCKH»
1.1. TIlapomajickue TepMajbHble HCTOYHUKHU
[Tapomaiickre UCTOUHUKH PACIIONIOKEHBI HA BOCTOYHOM HoOepexbe ceBepHoro CaxanuHa, B
90 kM K rory ot ropoaa Oxu. McTrouHUMKM BBIXOJAT B 1osMHE peku Ilapomail B 2-X KM K BOCTOKY
nocenka HedrssHoro mpomeiciaa Ilapomaii Puc. (1.1.1). Ommcanue MCTOYHHKOB IO pe3yibTaTaM

obcienoBanus rpymmnoii B.B. Banosa B 1953 r [16].

Oxorckoe Mope

1 0 1 2xm

@ [lapomaiicKue HCTOUHHKH
Puc. 1.1.1. Cxema pacnonoxenus [lapomaiickux HCTOUHUKOB
(B.B. lBanoB, 1954)

CooObmieHue v He(TEPOMBICIIOM [Tapomait
OCYLIECTBIISIJIOCH 10 Y3KOKOJIEHHOM kene3Hou gopore r. Oxa
— 1. Hornukwu (B HacTosimee Bpems orcyrcrByer) (Puc.1.1.2.)

Paiton [Tapomaiickux UCTOYHUKOB B OporpaduyecKomM
OTHOLIEHUH  pacnojaraercs B npepenax  Ceepo-
CaxanuHCKOW paBHUHBI.

HUctounukn BBIXOJAT B obiacTu Pa3sBUTHA IECUAHUKOB

HytoBckoir  cBuThl  (Npnt), Ha  BOCTOYHOM  KpbLIC

[Tapomaiickoit anTHKIMHAIH. OKpYKaIONIKMEe CKIOHBI JOJUH 1 Yoo
COMOK BeCchbMa TIOJIOTHE, 3a/IEPHOBAHBI, MOKPBITH PEIKUM

JeCOM.

Puc.1.1.2. CxemaTuueckuii miaH
[TapoMaiiCkX UCTOYHHKOB
(B.B. lBanos, 1954)
TepmanbHBIE HWCTOYHHMKH BBIXOJAT y CEBEPO-3aMMaJHOTO KOHIIA HEOOJBIIOTO 03epa

(pazmepom okoso 90 x 30 M), B KOTOpOE€ W CTEKaeT BoAa MCTOYHHMKOB. O3epo MpecHoe, He

riry0oKoe, 3apacTraroliee, COJACPKUT Ha THE WIIMCTHIE carporneseBbie omnoxenus (Puc. 1.1.3.).
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Puc. 1.1.3. O3epo y [lapoMaiiCKux KICTOUHHUKOB (cneBaj, 00BH0171 ncrovHuK (cmpasa) (B.B.
WBaHoB, 1954)

B nientpe yuactka, Ha KOTOPOM BBIXOIUT BOja, Haxoauscs Heriayookuit (0,6 M) Kosozer,
ceyenuem 1,10 x 1,35 M, 3akperuieHHBIN JepeBIHHBIM cpyOoMm. J{HO kKomnoma qocuaroe. Yepes cpyd
KOJIOZLIA TIEePETEeKaio HEOOJBIIOE KOJIMYECTBO BOJBI, OoNblIas K€ €€ 4acTh BBIXOAWJIA B BUJC
MHOTOYHCIICHHBIX MEJKHX T'PpU(OHOB BOKPYr KOJOANA, B pamuyce 5-10 M, U3 TONIM MecYaHo-
TJIMHUCTBIX OTJIOXKEHHH.

Temneparypa Bojbl B Kojioaue y aHa 32,3-32,4°C, temneparypa Boasl B rpru]OHax BOKPYT
KoJjoaua — B npeaenax 20-32,4°C.

Hebut xomonua cocrasisut 0,1 ii/c, obumii nedut rpudonoB okono 1,2 n/c. CymmapHbIit
neout [Tapomalickux HCTOYHHUKOB OKoJIo 1,3 J/c.

Xumuyeckuil coctaB BOJbl M raza usydaics B.M.Jlesuenko (1951 r.), B.B. MBaHOBbIM
(1953 1.). Pe3ynbTaThl aHATHU30B COMIOCTABUMBI.

XUMHYECKHUH COCTaB BOJIbI TJIaBHOTO HcTouHMKa (B.B. MBanos, 1954 1.)

ITokazarens Konnenrtpanus, IToxa3zarens Konuenrpanus,
MF/I[M3 Mr/zLM3

NH," 0,7 CI 40,1

K* 0,9 Br 0,1

Na" 159,4 J He 0OHAPYKEHO

Mg~ 2,2 S0, 2,9

Ca” 4,4 HCOs 378,2

Fe?* He 0OHAPYIKEHO HPO, He 0OHAPYKEHO

Fe’* HE OOHAPYKEHO NO, HEe 0OHAPY/KEHO

As HE 00HAPYKEHO NO3 HE 00HAPYKEHO

H,SiO3 23,4 dopMyia XUMHYECKOTO COCTaBA:

H3AsO, HE 0OHAPYKEHO

HBO; He 0OHAPYKEHO Moer HCO3 84 CI 15 OH 8,4

H,S He 00HAPYKEHO Na 94

Cyxoif 0cTaToK 4140

Ha ocHoBaHuu PE3YyJIbTAaTOB XHUMUUCCKHUX dHAJIMU30B BOJ4 HapOMaﬁCKHX HCTOYHUKOB
XapaKTCPU3YCTCA  Kak CJI3.6OMI/IHCpaJ'II/130BaHHa${, miejI04Hasd, XJ'IOpI/II[HO-FI/II[pOKap6OHaTHa}I

HatpueBas. CocTaB razoB a30THO-METaHOBBIM.




ITo cBoum xapakrtepucthkaM Boja [lapomaiickux WCTOYHHMKOB Oyim3ka K Bojae HOxHOTO
yuacTka J[arMHCKOTO MECTOpPOXKIEHUS TepMalbHBIX MUHEpadbHBIX BoA. [lpu HapyxHOM
NPUMEHEHUN JaeT TOJIOKUTENBHBINA 3((EKT Mpu JIe4eHUN KOXKHBIX 3a00JeBaHUM, 3a00J1eBaHUI

OIMMOPHO-ABUT'ATCIBHOI'O arrnapara, rHHCKOJIOTHYCCKUX IIaTOJIOT UM,



2. Topoackoii okpyr «Horaukckmiin
2.1. JlarHHCKHe TepMaJbHble HCTOYHUKH
B AIAMAHUCTPAaTUBHOM OTHOIICHHUN I[aFI/IHCKOC MCCTOPOKACHUC TCPMAJIbHBIX MUHCPAJIbHBIX
BoJ HaxoauTces: B Hornmkckom paiione CaxannHckoil oOmactu. PacmonoxkeHo B ceBEpHOM 4acTH o.
CaxanuH, Ha ero BOCTOYHOM MoOepexbe, B 1 KM OT yCThsl B mpaBoOepexHol yactu p. HenbOyThl, B
30 kM K ceBepy OT palOHHOro 1eHTpa noc. Hornmku, ¢ KOTOpbIM CBA3aHO TPYHTOBOW JOPOTOM.
Hnomam, BbIXOJa Ha HOBCPXHOCTH 3CMJIM TCPMAJIbHBIX MHWHCPAJIBLHBIX HCTOUYHHUKOB COCTaBJISACT

okouo 0,5 km? (Puc. 2.1.1.).
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KpaTkue cBeieHusi 0 MeCTOPOKIeHUHU

IlenebHast cuma J[aruHCKMX TEPMOMHHEPAIBHBIX HWCTOYHMKOB W3BECTHA gaBHO. OHU
MOJIB3YIOTCS OOJBIION NOMYJISPHOCTBIO, KaK Y MECTHBIX JKHUTEJEH, TaK U 3a Mpe/ielaMu 00JIacTH.

YHoMuHaHKE O TOPSYMX KITI0Yax UMeeTcs B psjae reonoruueckux pador (H.A. Kyapssues,
1926 r., A.W. Epmos, 1931 r., JI.LH. Comomatun,1950 r. u ap.). CneunanbHoe oOciaea0BaHUE U
OTNMCaHue UCTOYHHMKOB ObLIO mpousBeaeHo B 1951 r. B.M. JleBuenko. UM oToOpaHbl miepBBIC JIBE
npoObl BOJBI M3 MCTOYHMKOB Ha XMMHUYecKue aHanusbl. B aBrycre 1953 roma Gonee neranbHO
JlaruHCcKMe UCTOYHUKU 00CIeI0BaHbl KOMIUIEKCHON KOoHTOpo# «I eomuuBO» LlenTpansnoro HUU
kypoprojoruu u ¢usnorepanun (LIHUUKud) mox pykoBoacrsom B.B. MBanosa [16]. B
MOCNEAYIOIME ToJbl pailoH J[arMHCKMX HWCTOYHUKOB U3ydajlcsi B CBS3M C HU3YYCHHUEM
rujgporeosiorud HeTeHoCHbIX oTinokeHuit CeBepHoro Caxamuna [9]. Jlerom 1969 r. xoHTOpOi
«I"'eomunBO» [THMMKu® nipoBeieHbI JeTaNbHbIE KOMIUIEKCHBIE UCCIIEIOBAHUS TEPMAJBHBIX BOJI
JIarMHCKUX MCTOYHUKOB M TPs3eBbIX OTiIOKeHUi paiiona [10]. Cuimamu 3TO# ke opraHu3aivu B
1972 r. npu KOMILJIEKCHOM OOCIJIEJOBaHHMHM MHHEPAIbHBIX BOJ U Jie4eOHBIX Tpsseil 0. CaxanuH Ha
JlaruHCKMX MCTOYHMKAX ObUTM 0TOOpaHbI MPOOBI BOJABI HA MOJHBIC (PU3UKO-XMMUYECKHAE aHAU3bI
U3 OCHOBHBIX HCTOYHUKOB, U3MEpEHa Temneparypa ooziee yem B 60 ucrounukax (Puc. 2.1.2).

B 1988 r. CaxamMHCKOW THIPOreOJIOTHUYECKOM  AKCHEAMIMEH ObUIO  IPOBEICHO
oOcienoBaHUE KaNTHPOBAaHHBIX MCTOYHHUKOB, OILIEHEHBI pecypchl HCTOYHHMKA «lleHTpaibHbII»
(ITpsinko A.®., ITpsako B.E.).

OKcmulyataluss MECTOPOXKICHHUSI OCYLIECTBIISIETCST Ha O4Y€Hb HU3KOM ypoBHE. B
noc. ['opsiune Kiroun B xoHue 20 Beka neiicTBoBana BojojeueOHuIA Ha 35 koliko-MecT. B netHee
BpeMsl Ha y4acTKe cKarmuBaiochk A0 200 nmpue3kux, MPUHUMAIOIINX BaHHBI «TUKUM) 00pa3oM.

HekoTopele MCTOYHUKHM KaNTUPOBAHBI, KaK MPaBHIO, MPUMHUTHBHBIMU COOPYKCHHUSIMH U
HaXOJITCS B aHTHCAaHUTapHOM coctostuuu (Puc. 2.1.6.-2.1.11.).

OO01iue ecTecTBEHHBIE PECYPChl MECTOPOKIEHHUSI OUEHb OCTOPOKHO olleHeHb! [Ipsanko A.O.
(1991) B konmuectBe 15-20 11/c O pe3yabTaTaM KpaTKOBPEMEHHBIX MPOOHBIX OTKAYEK M3 CKBAKUH
¥ 3aMepoB JIeOUTOB KallTUPOBAHHBIX UCTOYHHKOB.

B 1990-1991 rr. nHa w™mectopoxaenun cuigamu CaxaauHCKOW THAPOTEOJIOTHYECKON
SKCIEAUIIMH MPOBEICHA Pa3BeKa TEPMAIbHBIX MUHEPATIBHBIX MOJI3EMHBIX BOJ. b0 mpoOypeHo u
WCCJIEIOBAHO 5 MOUCKOBBIX M 1 HabmogaTenbHas CKBaXHHBI (puc.2.1.4.), BRINOTHEHBI Ha3eMHBIC
reo(u3nYecKre UCCIEIOBaHNUS U XUMUYECKHE aHaIU3bl BOJbL. [ myOnHa usydenus — 180 MeTpos.

B pesynpraTe TeppuTopuambHOW KOMHUCCHEH IO 3amacaM IOJIE3HBIX HCKOIAEMBIX MpHU
CaxanunckoM reonoruueckom komurtere (TK3) yrBepikneHbl OanaHCOBbIE SKCITyaTallMOHHbBIE
3amackl MUHEpPAJbHBIX XIJOPUIHBIX HATPUEBBIX, A30THO-METAHOBBIX, CIAOOIIENIOYHBIX BOJ B

konuyectse 2500 M3/cyT. (Tabm. 2.1.1) (ITpotokon Ne 63 ot 07 urons 1993 r.)[14].
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Puc. 2.1.2. Cxemarnueckuii tuian Jlaruackux ucrounukos (B.B. Banos, 1954)

12



Tabmuua 2.1.1. DkcrmyaTanMoHHbIE 0alaHCOBBIE 3aM1achl MUHEPAIBHBIX MMOI3EMHBIX BOJ
JIarmHCKOTO MECTOPOKIACHUS (M3/cyT.)

Kareropus, T, °C [Tpenensl coaep:kaHusi OCHOBHBIX OATbHEOIOTHIECKUX
M3/cyT. KOMITOHEHTOB, Mr/z[M3
M HzSiOg Br B |
B+C.+C,= 2500 40-52 | 1200-2460 40-47 1o 6,0 51 1o 3,0
B =190
Cq1=1495
C, =815

B TOM YHCIJIC:

y4yacTok FOxHbIN

C1+Cy= 1250 40-42 | 1200-1900 no 47 10 6,0 - 1o 3,0

C,1= 864

Co= 386

y4acTok LleHTpanbHbIi

B+C;+C,=1250 |[51-52 | 2460 | 40-47 | - | 4951 | -

I'eosioruyeckoe crpoeHue paiioHa UCCIEI0BAHNI

Crparurpadpus

B reonornyeckoM CTpoeHHUU palioHa pabOT MPUHUMAIOT YYaCTHE MHUOIICHOBBIC OTJIOKCHUS
naruackoi (N1dg) u oxoObikaiickoit (N;OK) CBUT M TUTHOIICHOBBIC OTJIOKEHHS HYTOBCKOH CBHTBI
(N2nt). HeoreHoBbie OTJIOXKEHHS IMOBCEMECTHO IMEPEKPBITHI UYETBEPTHUYHBIMH O0OPa30BaHUSIMHU
pa3IMYHOTO TeHEe3Hca.

Jarunckas cButa (N1dg). OTinoxkenus 3aneraiotT Ha riayouHax Hike 2000 M ¥ BCKPBITHI
rIIyOOKUM  TOHMCKOBBIM ~ OypeHueMm. M3yueHHBIH pa3pe3 TMpelcTaBiieH IEeCYaHUKAMU |
CT1ab0CBSI3aHHBIMH TECKAMH OT MEJIKO3EPHUCTBIX JIO TPABUIHBIX, CEPHIMHU, CBETIIO-CEPHIMH, B TOU
WJIH WHOHM Mepe TITMHUCTHIMH.

OxooObikaiickass cButa (N;0K). OTIOXEHHS CBUTHI BBIXOAAT HAa JHEBHYIO MOBEPXHOCTh
BOJIM3M 3aMaHON TPaHMIIbl pailoHa MecTopoxkaeHus. Pa3pe3 CBUTHI MpeICTaBIICH MepecianBaHueM
NIECYaHBIX U TJIMHUCTBIX pa3HOCTel mpu npeodnananuu mociaenaux (60-70%).

HwxkuenyroBckas mozacButa (Nonty) passuta BOAM3M 3amaJHONW TpaHUIBI  palioOHA.
[IpencraBieHa KOMIUIEKCOM MECYAHO-TITUHUCTBIX OTIOKECHHH.

Cpenne- BepxnenyToBckas mojacuta (Nqnty). B mpenenax paiiona pa3BuTa MOBCEMECTHO.
Ona o0OBeIMHSET TONIIM CpeaHe- W TPYOO3EpPHHUCTHIX TIECKOB C TPOCIOSMH TPABEIHUTOB,
MEJIKO3EPHHUCTBIX TECYaHUKOB M AJEBPOJMTOB M IUIOXO OTCOPTHPOBAHHBIX Pa3HO3EPHUCTHIX
MIECKOB.

Yersepruunbie omiokeHus (Q) pa3Butel noBcemecTHo. OHU MPEICTaBICHBI COBPEMEHHBIMU

MOMMEHHBIMH, OMOTEHHBIMH, JIATYHHBIMH U 3JIIOBUAIBHO-AETIOBUATIEHBIMA 00pa30BaHUSMU.
ANTIOBHATIBHBIE  OTJIOXKEHUs  1-oif  HaamoidMeHHOW Teppackl u  TONMBI  (3Qiv)

pacinpoCTpaHCHbl B OOJMHE DP. HCJ'IB6YTLI U €C IIPUTOKOB. Onn MMPCACTABJICHBI TICCKaAMU
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rpyOO3EepHUCTBIMH ¥ MEJKO3EPHUCTHIMU C OKaTaHHOM TaJIbKOW M3 OTJIOKEHHH HYTOBCKOW CBHUTHI,
[JIMHaMU U aJIeBPUTaMH.

Jlarynno-mopckue obpaszoBanust (mQpy) mpeacTaBieHbl MECKaMH MEJIKO3EPHHCTHIMU,
WIMCTBIMHU U QJIEBPUTUCTBIMU JI0 TPY003epHUCTBIX. OHU Pa3BUTHI BOJIM3HU YCThs p. HenmbOyThI, T
CJIaraloT COBpEMEHHbIE MOPCKHE BaJIbl.

[ToBepXHOCTh 4YETBEPTHUYHBIX OOPa30BaHMN MPAKTUYECKH TIOBCEMECTHO IEpeKphITa
OouoreHHsiMu 0Opa3zoBaHuIMU (pQy). MOIIHOCTE TOP(HSHUKOB, KaK MPaBUIIO, COCTABISET 2 M,
WHOTJA TOCTUTAET 3-4 M.

DIIOBUAILHO-ICTIOBHAbHBIE  OTIIOKCHUS (eqQly) CIUIOMIHBIM YEXJIOM  MEPEKPHIBAIOT
HEOTeHOBbIE MOpoAbl. JlJis SI0BHUS XapaKTEpPHO CXOJCTBO C TMOJCTHJIAIOIIUMHU KOPEHHBIMU
MOpPOJIaMHU, OTJIMYME 3aKIIOYaeTCsl JUIIb B €ro OOJbIICH PBIXJIOCTH U JKEITOBATOH OKpacke.
MONIHOCTD 3TUX OTIIOXKEHHUM TOCTUTAET 3-4 M.

B pervoHanbHOM TEKTOHHMYECKOM IIJIAaHE MECTOPOKICHHWE HAXOIUTCS B IOr0-BOCTOYHOM
yactu CeBepo-CaxalrHCKONW HATOKEHHON BIAJMHBI, KOTOpask MPeACTaBIsIeT COOOM OJHOUMEHHBIH
apTe3uaHCKuil 6acceiiH.

B paiioHe pacrpocTpaHeHBl BBICOKOHAIOPHBIE MHHEPAIU30BAHHBIC TOJ3EMHBIC BOJBI B
MIyOOKMX 4YacTsSX THAPOTeOJIOTHYECKOro paspe3a U craboHAmopHbIe TMPECHbIE BOABI B
MPUIIOBEPXHOCTHON  30HE. ['myOokumu ckBaxkuHamu (1,5-2,0 kM) BCKpBITBI BOIBI C
MuHepanuzauuen 15-20 r/aM° 1 temreparypoii 70-80°C. Bospacranue Temmeparypsl ¢ IIyOHHON
HOIYMHSETCS 00IEMY T€OTEPMUIECKOMY IPaguenTy, qocturaromemy 3,5°C na 100 m.

WHTeHcuBHO pa3BuTas pa3pblBHAs TEKTOHHKA 00yclIOBMIIa 00Opa3oBaHKHE OCIA0JIEHHBIX 30H,
M0 KOTOPHIM HAmOpHbIE MHHEPAIU30BAHHBIE TEPMAallbHBIE BOJBI TMOJAHMMAIOTCS Ha JTHEBHYIO
MOBEPXHOCTh, 00pa3ys JIoKajdbHbIe ouaru pa3rpy3ku (laruuckue, JIyHbCKHE U IPYTHE€ UCTOYHUKH).
[To Mepe TpOABIWIKEHUS BBEPX IPOHMCXOJUT IOHIKCHUE TEMIIEpPaTyphl IMOJ3EMHBIX BOA U
paszbaBicHHE TPECHBIMH WHOWIHTPAIMOHHBIMU BoAaMH. [109TOMY Ha TIOBEPXHOCTH TEeMIIEpaTypa
BOJIbI B UCTOYHMKaAX cocTapsier 20-50°C, munepanusanus 2-8 r/I[M3.

Mectopoxaenne chopMHUpPOBAHO B BOJOHOCHOM KOMILUIEKCE OTIIOKEHUN HYTOBCKOM CBHUTHI
BEPXHEro HeoreHa. BomoBmemiaromye mopoasl NpeACcTaBICHbI CIOUCTOM TOJILIEH, COCTOAIIECH W3
MECKOB, MMEIONUX BBICOKHE (UIBTPAIMOHHBIE CBOKMCTBA, W CIA0OMPOHUIIAEMBIX TIUHHUCTHIX
otnoxenuit (Puc.2.1.3.).

MecTopoXKIeHHEe HUMEEeT OuYeHb CIOKHOE TEKTOHHMYECKOe CTpPOeHHE, OOYCIOBICHHOE
HAJTMYUEM HECKOJBKHUX CHCTEM Pa3phIBHBIX HAPYIICHUM.

OcHoBHasl 30Ha THAPOTEPMATBHO U3MEHEHHBIX U TIEPEIPOOJICHHBIX MTOPOJI, TPUYPOUCHHAS K
CEBEPO-BOCTOYHOMY TUATOHAIBHOMY HAPYIICHHUIO, HCIBIThIBala MHOTOKPATHBIE TMOJBIKKH U

Hepepa60TKy B IIpOLECCEC 3AJIOKCHHUA U pa3BUTHA PA3PBIBOB CCBCPO-3allaTHOTO W MCPUJUOHAIIBHBIX
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npoctupanuid. [locnenHuMHu HapyIICHUsIMU MECTOPOXKICHHE pa3OouTo Ha Tpu ydacTtka: CeBEpHBIH,
Hentpanbhbiili 1 FOxHBIA. B Kak10M U3 y4aCTKOB CBOM, OTJIMYHBIE OT JPYTUX YCJIOBHUS MUTpALUU
BoJI ¢ rryouns (Puc.2.1.4.).

IOxub1it yyactok u3onupoBan oT LlentpanbHoro m CeBepHOro, pacroioXeH B pailoHe
BBIXOJIa UCTOYHUKOB «Meurtay, «Monogocthy. LlenTpanbabiii 1 CeBepHBIM y4acTKU (PU3HUECKOU
CPAHUIBl HE UMEIOT U Pa3IeAI0TC [0 MUHEPAIU3ALUU BOJIBI B UCTOYHUKAX — OKOJIO 2 r/aM° Ha
Hentpansnom u Oomnee 5 r/nM® — Ha CeBepHoMm. Ha lleHTpanbHOM y4dacTKe pacHOIOKEHBI
ucrounnku «beremor», «Iluonepy», «llenrpanbusbiity, «llatpuor», «llaptuzan». Ha CeBepHom —
«lenppuny, «Kampmap». Bcero Ha Mectopoxkaenun HaOmomaercs Oonee 60 BOCXOIAIUX
HCTOYHHUKOB TEPMaJIbHBIX MUHEPaTbHBIX Bo (Tabm. 2.1.2.)

Ha FOxHOM yyacTke mpH ONBITHO-IKCIUTYaTallMOHHOM OTKauke u3 CKB. Ne2 1e0UT cocTaBUII
864 MB/CyT npu TMOHWXKeHUu ypoBHs Ha 34,2 m. BomompoBomumocTh cocraBuia 39,5 Mz/CyT,
KoddduLMeHT uIbTpaluu — B Ipeaenax 1 m/cyr.

Ha IlentpanbHoM yuacTke (UIBTPAllMOHHBIE CBOWCTBAa MoOpoj Bbime. Ilpu ombITHO-
AKCIUTyaTallMOHHOM oTkauke u3 ckB. Ne4 neOut cocraBui 821 M3/CyT pyu MOHWKEHUH Ha 19,9 m.

BozonpoBoxuMocts 73,5 MY/cyT, Kod(hGUIHEHT QUIBTPALHE — OKOJIO 3 M/CYT.

YCITOBHbIE OBO3HAYEHWA

1. Jlumonoauyeckuti cocmas
Topgp

5] Mecok menkosepHucmeit
lMecok cpedHe-KpynHO3epHUCMbIL

Mecok ¢ epaguem u 2anbKoli

E=1 mecok enurucmsid, anespumosslli
E= MecyaHuk

E'S Anespum
E Mmuna
] Pa3spbigHble HapyweHus

1 3oHa dpobneHus

II. Mpo4ue 3Haku
247,70 KkeaxxuHa. Ljughpbl:
88epXy - HOMep 1o Kamaroay;
8HU3Y - enybuHa, M;
cneea: 8 yucnumene - 0ebum, n/c;
8 3HameHamerne - MoHUXeHue, M;
crpaea:  Yucnumerie - MuHepanusauusi, 2/om’;
8 3HameHamerne - memnepamypa, °C.
Y CMperKu - ycmaHo8uswUlicsi yposeHb
om rnosepxHocmu 3emsnu, M;
MPSIMOY20/IbHUK - UHMep8ar orpobosaHusi
(cpunbmp)
— lMbe3omempuyeckull yposeHb

~. - [enpeccuoHHas kpusas fnpu onbImHo-
3KCryamayuoHHOU omKayke

ES190 40

N
8
&
S

=110 -1

120 110

10.0

13
130120 34| 45

~140.130-

2 -150-140
a0

160,159

~170-160-

-180-1701

-190

Puc.2.1.3. I'eonornyeckuii pa3pe3 JJarnHCKOro MeCTOPOXKIEHUS TepMalbHBIX MHHEPAIbHBIX
BOJ{
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Puc.2.1.4. Cxema crpoenus JJariHCKOTO MECTOPOXKICHUS TEPMAITLHBIX MUHEPATHHBIX BO/T
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Tabmuna 2.1.2. XapakTepucTHKa HCTOYHHMKOB TEPMAIbHBIX MHHEpaIbHBIX BOJ Ha JlarmHCKOM

MECTOPOKICHUH
NeNe | HazBanue Temneparypa, | Munepanusan | MUKPOKOMIIOHEHTHI
°C st /M

1 Mopckoii 6 27 5,7 J - -
2 Mopckoii 11 25 H/C - - J-Br
3 Mopckoii 7 36 5,6 - - -
4 Mopckoit 5 45 5,4 J - -
5 Mopckoii 4 43 6,7 J - -
6 Mopckoii 10 27 9,3 - - -
7 HET 30 H/C - - -
8 HET 32 H/C - - -
9 Kanbemap 41 - - - -
10 | Mopckoii 9 41 - - - -
11 HET 24 - - - -
12 | »er 31 - - - -
13 HET 12 - - - -
14 | mer 12 - - - -
15 HET 22 - - - -
16 | mer 27 - - - -
17 | mer 10 - - - -
18 HET 26 - - - -
19 | mer 16 - - - -
20 HET 34 - - - -
21 | Het 25 - - - -
22 HET 24 - - - -
23 | HeT 20 - - - -
24 | HeT 21 - - - -
25 | Mopckoii 3 41 6,5 - - | J-Br
26 | Her 41 - - - J-Br
27 | Mopckoii 2 41 6,7 - - | J-Br
28 | Mopckoii 1 43 - - - | J-Br
29 | Henbdun 44 8,4 - - J-Br
30 | Her 37 2,9 - - -
31 HET 39 29 - - -
32 | HeT 36 - - - -
33 | HeT 32 - - - -
34 | CtupanpHbIi 38 2,9 - - -
35 ITutseBoi a7 2,1 - - -
36 HET 32 2,8 - - -
37 | Ilarpuot 42 1,6 - - -
38 | Ilaptusan 41 1,9 - - -
39 | Huxwit 42 1,4 - - -
40 IlenTpanbHbIii 52 1,6 - - -
41 HET 20 1,2 - - -
42 HET 45 1,6 - - -
43 [Tuonep 42 1,6 - - -
44 HET 17 - - - -
45 HET 28 1,3 - - -
46 HET 25 1,2 - - -
47 | beremor 37 - - - -
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48 | Her 30 1,3 - - -
49 HET 36 - - - -
50 | mer 40 - - - -
51 HET 34 - - - -
52 HET 37 - - - -
53 | I[IuteeBoii 1 36 2,9 - - -
54 | mer 42 2,7 - - -
55 | MomomgocTh 40 2,6 - - -
56 HET 25 2,4 - - -
57 Meura 46 2,4 - - -
58 HET a7 - - - -
58 a | Her 30 2,3 - - -
59 | mer 38 2,5 - - -
60 HET 35 - - - -
61 | mer 35 2,3 - - -

OO01as xapakTepucTUKa TUAPOTCOXUMUYECKUX YCIOBUN MECTOPOKIACHHUS.

MecTopoxkAeHrE PACIIONO0KEHO B MPEAEaX OAHOTO BOJOHOCHOTO KOMIUIEKCA OTJIOKEHUUN
HYTOBCKOM CBHTBI, MPEACTABICHHOW MHOTOCIOMHOW TOJIIEH, OTHOCUTCS K TPEIIMHHO-XUJIbHBIM
04aroBOro THUIIA.

XJOpUJIHbIE HATpPUEBBIE TepMajbHble BOJbl JIarMHCKOTO MECTOPOXKIEHHUS SBIISAIOTCS
MOPCKHMMHU CEIMMEHTAIIMOHHBIMUA BOJIaMU, TE€HETHYECKH CBSI3aHbI C HOPMAJIbHBIMA MOPCKUMH
OCAQJIOYHBIMH OTJIOKEHUSIMH B 30HE 3aTPyAHEHHOTO BOJ0OOMeHa. B 3Tux ycloBHSX B
BOCCTAHOBUTEJIBHONH OOCTaHOBKE (OPMUPYIOTCS METAHOBBIE BOJABI B PE3yJIbTaTE HACHIIICHUS
MOJI3eMHBIX BOJ T'a3aMH OMOXMMHUYECKOT0 MpoucxokaeHus. [losBieHne a30THON COCTaBISIOMIEH B
ra3oBOM COCTaB€ BOJ, OYEBHUJIHO, CBSI3aHO C TE€M, YTO IMPHU BBIXOJI€ TEPMOMHHEPAIBHBIX BOJ Ha
MOBEPXHOCTh MPOUCXOUT CMENICHUE UX C BOJAAMHU aTMOC(HEPHOTO U YACTUYHO MOPCKOTO TeHE3HCa.
W3meHeHuss MHUHEpanu3aluu B Mpeleraax MECTOPOXKICHUS CBA3aHO C PA3IMYHBIMU YCIOBHUSIMU
«TPaHCIIOPTUPOBKN» TEPMOMUHEPAIBHBIX BOJ HA TOBEPXHOCTb.

Hakomienne KpeMHEKHCIOTHI B TOJ3EMHBIX BOJAaX MPOUCXOIUT 3a CUET BHIIICIIAYNBAHUS
BOJHBIM PAacTBOPOM CHJIMKATOB U3 TOPHBIX TIOPOJ, 4YeMy OJarompusTCTBYIOT: BBICOKas
TeMreparypa, OOJbIIOe AaBleHUE, claboIIeNouHas peakius BOJ, HAJIWYUE TOPHBIX MOPOJ,
coaepsxkarux SiO,.

B nporniecce Meramopduzanuu HOPMaJIBHBIX MOPCKHX BOJ B HUX HCUE3aIOT HOHBI SO42,
Ca2+, Mg2+ " HakamuinBarotcest nousl HCOj3'.

OuyeBuIHO, B BOJIaX MUMEETCS JOMOJHHUTEIbHBIA UCTOYHUK Opoma, TOMHUMO TOTO, KOTOPBIi
MOCTYNUJI BMECTE C XJOPOM. BpoM JOMOJHUTENBHO HAKAaIUIMBAETCS B pPe3yJbTaTe pa3pylIeHUs
OpPTaHMYECKOTO BEIIECTBA, 3aXOPOHAEMOTO BMECTE€ C MOopojoil. B 1memnom coxepxkanue Opoma
KOppenupyeTcss ¢ MHUHEpalIu3alued, OHO pacTeT C  yBEJIMYeHUWeM mnociiennet. Jlua

MaJIOMUHEPaTN30BaHHBIX BOJ FOxHOro u LleHTpasbHOrO y4acTkoB NMpU MHUHEpaiu3auuu 2-5 r/nam?
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KOHIIEHTpalus Opoma He mpeBbimaeT 8§ mr/am®. C yBennueHneM MuHepanusanuu Ha CeBepHOM
YYacTKe yBEIMUUBAETCS cojepxkanHue opoma (10 37 mr/am?).

OOoramienue MOJ3EMHBIX BOJ HMOAOM HE 3aBUCHT OT MHHEPAJIHM3alMM, U TCHETUYECKU
CBSI3aHO C MOPCKHMH, TPEHMYIIECTBEHHO TJIMHUCTBIMH  OTJIOXCHUSMH, COJEPKAIIUMHU
3HAYUTENIbHbIE KOJUYECTBAa OPraHNYecKoro BelecTBa. HakomineHuto iona B BoJax CHOCOOCTBYIOT
TaK)Ke BOCCTAHOBUTEJIbHBIE YCIOBHS U LIEJIOYHAs peakuus cpenbl. Paznuunoe copep:kanue ioaa Ha
MECTOPOKJICHUN OOBSCHIETCS, TO-BUAMMOMY, Pa3HBIM KOJHYECTBOM TJMHHCTOTO MaTepuana Ha
OTJENBHBIX YYacTKaXx.

TepMmanbHble BOABI MOAHUMAIOTCS K TIOBEPXHOCTH 3€MJIM 110 30HaM pa3pbIBHBIX HAPYIICHU
U3 OJIHOTO ouara (30HbI) 3aTPYAHEHHOT'O BOJ100OMEHA BOJIOHOCHBIX KOMIUIEKCOB OKOOBIKAWCKHUX U
JaTMHCKUX OTIOXeHui. Paccunrannas no SiOy-reorepMoMeTpy TemIeparypa TEIIOHOCUTENs Ha
rinyoune cocraiusier 81-100°C (Tab6n. 2.1.3.). T'myOunHa mMmoabeMa TEPMOMHMHEPAIBHBIX BOJ
cocraBmsieT 2,7-3,3 KM, Iie UX BEpOATHAs MUHEpATU3alus, Cys MO JaHHBIM ITyOOKHX CKBa)KHH,

cocrasiiszeT 15-17 F/,Z[M3.

Ta6muua 2.1.3. IIpornosnas riyounHas Temneparypa, ‘C, paccuurannas no SiO,—reorepMoMeTpy

Hctounuk ['ny6unnas remneparypa, “C
«beremor» 89,6
«Meurtay 69,6
«MoJo1oCcTH» 81,7
«lleHTpanbHbIN» 94,7
«ITuonep» 97.8
«ITapTuzan» 86,6
«ITatpuor» 94,7
«enphun» 86,6
«Kaypmap» 97,8
CkB. Ne 1 96,8
CkB. Ne 2 99,9
CksB. Ne 3 85,6
CkB. Ne 4 88,6
CkB. Ne 5 89,6

B npunoBepxXHOCTHOW 30HE BHEIPSIOIIMECS MHHEPAIM30BAHHBIE BOJBI CMELIMBAIOTCA C
IPECHBIMH (IO COCTaBYy XJIOPUJIHO-TUAPOKAPOOHATHBIMU HATPUEBBIMU ¢ MUHepanu3anueil 1o 0,46
F/)IM3) u obpasyror «Kymona» TepMOMUHEpPAIbHBIX BOJ B XOPOIIO IMPOHMIIAEMBIX MECYaHBIX
wiactax. PasnuuHble yCNOBHS MHIpaldd TIIyOOKMX BOJ UM CTEMEHb MX CMELICHUs C
IPUIIOBEPXHOCTHBIMU BOJaMU OOYyCJIOBWIM (OPMHUPOBAHHME HA MECTOPOXKACHUU BOJ JBYX
OanmpHeonornyeckux rpymmn (mo kimaccudukanuu MBanosa B.B., Hespaesa I'.A., 1964, TOCT
P 54316-2011):

-6e3 «crenupuIecKux» KOMIOHEHTOB,

-OTHBIX, OPOMHBIX.
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K rpynne Boxy 0e3 «cmenu@uueckux» KOMIIOHEHTOB OTHOCSATCS BoAbl HOxHOTO WM
[lenTpanbHoro yyactkoB. [Io XxuMHuyeckoMy cocTaBy BOAbI OJJTHOOOpa3HbIE XJIOPUAHBIE HATPUEBBIE
a30THO-MeTaHOBbIe, cinabomenounsie (pH — 7,9-8,3) temnsie u ropsume (Temmeparypa 22-52°C).
Munepanuzanus usmensercs ot 1 1o 2,4 r/am?.

Ha HOxxHOM yyacTke ecCTeCTBEHHbIE NPOSBICHUS TEPMOMHUHEpPAIbHBIX BOJA  (UCT.
«Momnonocte» u «Meuray) uMeT MuHepanmm3anuo 2,4 1v/am. Tunwunas dopmyia HOHHOTO
cocTaBa:

Cl87 HCOs12

24 pH7,4-7,7
(Na+K)93Cad M@2

Temneparypa Bojabl ucToUyHUKOB 40-41,5°C. M3 MUKPOKOMIIOHEHTOB B HE3HAYUTEIBHBIX
KOJIMYeCTBaX cofepkutcs wox (2 mr/mm®) m O6pom (6 mr/mm?®). ComepkaHue METaKpEMHHUEBOU
KHCJIOTHI cocTaBiisieT 28-38 mr/am>.

[IpoOypennpiMu Ha HOKHOM yuacTke CKBaKMUHAMH TiayOuHoW 10 180 M, BCKPBITHI U
onpoOOBaHbl TEPMOMHUHEPAJIbHBIE BOJbI TOTO K€ TUIA, YTO U BOJbI NOBEPXHOCTHBIX IPOSBICHUI.
Temneparypa BoAbl Ha YCTbhe CKBaXHH npu camousnuBe +42°C. Ilo cpaBHeHUIO € BOJOM
HMCTOYHUKOB YBEIMUYMBAIOTCS BeiauuMHa pH, coaepkaHue KPEeMHEKUCIOTH a0 47 mMr/am® wu
THIpOKapOOHAT-HOHA. B HE3HAYMTENPHBIX KOJIMYECTBaX conepxurcs wona u opom (1 — 0,8 mr/mm?,
Br — 1,4 mr/am®). B Boje mpakTU4ecKku OTCYTCTBYIOT HUTPAThl, HUTPHUTHI U XKele30. B HeOombImx
KoruecTBax (70 2,1 Mr/mm?®) oTMEYeHO HAJIMYUe aMMOHUSI.

Tunuunas hopMysia HFOHHOTO COCTaBa UMEET BU/I:

Cl47 HCOs45 CO38
(Na+ K)98 Cal

[Ipu npoBeaeHNH ONBITHO-3KCIUTYaTallUOHHOM OTKAaYKU U3 CKB. 2 XUMHUYECKUN COCTAB BOJIbI

0CTaBaJICS TIOCTOSIHHBIM, KaK M COCTaB BOJIbI MCTOYHHUKOB KOKHOTO ydacTka.

Ha IlenTpasbHOM y4yacTKe MCTOYHMKAMH BBIBEJCHBI Ha MOBEPXHOCTh TEPMOMHHEPAIbHbIE

. o .

BOJbI 0€3 «crmenuduuecknx» KOMIIOHEHTOB C¢ TemriepaTypoil 38-51°C u munepanmzanuein 10 2
r/am® (mpeumyuiectBeHHo 1,1-1,7 r/am?).

Bonpl cnabomenounsie. CoaeprkaHue METaKpeMHHUEBON KUCIOTHI B npenenax 38-42 mr/am?
B OTJCIbHBIX CiTydasix gocturaet 51 mr/nm? (uct. «LleHTpanbHbIi»).

Tunnynas popmysna HOHHOTO COCTaBa HMEET BHI:

Cl(85-90) HCO3(15-10)
(Na+ K)93Ca6
Bce ucrounukn HCHTpaJ'ILHOFO Y4acCTKa pacClioJIOKCHBI B 38.6OJ'IO‘-ICHHOI‘/JI HU3WHC U BO BpEMA

Mz,

pH7,7-8,0

JUINTEIIbHBIX )IO)K)Ieﬁ U HWHTCHCHUBHOI'O CHETOTasdHHUA TEMIIEpaTypa W MHUHEpaIU3alusd HUX BOJ
CHHMXACTCs, XOTA THII BOAbI OCTACTCA IOCTOSHHBIM. CTaOWJIBHEIM OCTaeTCsI TOJLKO COCTaB

HCTOYHHUKA ((HCHTpaJIBHLII\/'I», KOTOpBIfI H30JIMPOBAH OT OOJIOTHBIX BOI.
20



B MHoronernem paspese cocraB Boj LleHTpasibHOTO y4yacTka MOCTOSIHHBIA. TemmepaTypa
u3MeHsiercs B npenenax 1-3°C.

[Tomzemusie Boap! Ha LleHTpaibHOM ydacTke n3ydeHbl ckBakuHaMu NelNe 4,5.6 110 TiTyOUHBI
180 M. Ha moBepXHOCTh BBIBEICHBI BOJBI 0€3 «CrenuuIecKux» KOMIIOHEHTOB ¢ MUHEpaIn3auei
2,1-2,5 r/mm®.OTMedaercs coiepkaHue B HEOOJNBITUX KOJWYecTBax Woma — 2 mr/am3®, 6poma — 5
mr/am®.  Temmeparypa BOJ Ha YyCThe CKBaXHMH coctaBmia 51-52°C. B  xome ombITHO-
AKCIUTYaTAI[MOHHON OTKAYKU COCTaB BOJABI M TEMIIEPATypa OCTABAIUCH CTAOMIILHBIMH.

Tunuynas ¢popmysna HOHHOTO COCTaBa:

)5 CI88HCO310CO0O32 .
" (Na+K)92Ca3Mgl
Ha CeepHoMm yuacTtke pacrnpoctpaHeHbl Bonbl, oTHOcsmecs mo ['OCT P 54316-2011 k

H7,9-8,0

rpynmne WoaHBIX, OpPOMHBIX. Pa3rpy3ka oCyIIecTBISIeTCS B BUJE NCTOYHHKOB, MOJTYYHBIINX OOIIee
Ha3BaHue «Mopckue» (TunuuHbie npeacraButenu «lenbdun» u «Kampmapy). [lo xumudeckomy
COCTaBy BOJIbl XJIOPUHBIC HATPUEBBIC ¢ MUHEepanu3anuei 5,4-9,0 r/am°, conepxxanue rona 5,0-9,2
mr/mm?, 6poma 18-37 mr/am?, metakpeMHueBoit kucinotel 18-34 mr/am®, pH — 7,9-8,1. Temneparypa
BOoJ B uctounukax 40-42°C.

Tunuynas popmysa HOHHOTO COCTaBa:

.. CI97THCOs3
"(Na+K)85Cal0 Mg2

HUctounukn IMOABEPIKCHBI 3aTOIINICHUIO, BO BPCEM:A BBICOKUX HNPHIMBOB Ha MOPE, KOrjaa

pH7,9-81

WMCTOYHHMKU 3aJIMBAIOTCS MOPCKOW BOJOW, BO3pacTaeT MHUHEpalu3alus BOJblL, COJEpKaHUE
KPEMHEKHUCIIOThl YMEHBIIAETCs, Kak U TemrepaTrypa Boasl. [IpumepHo yepes 1,5 yaca nocie oTinmuBa
CBOICTBa BOJABI MOJHOCTHIO BOCCTAHABIUBAIOTCA (MO0 PEKUMHBIM HAOMIOEHUS HA UCTOYHHUKE
«denpduny). OT 3aTONIeHUs «MOPCKUX» MCTOYHUKOB JIETKO 3alIUTUTHCS, €CIIM UX KalTHPOBATh
COOPYKCHHSIMH C KpasMu BbIlIe moBepxHocTH 3emin Ha 0,8-1,0 M. B MHOTOJNIETHEM paspese THIl
BOJIbl HE U3MEHSETCH.

Ha CeBepHOM yudacTke CKBaXXMHBI HE OypPUIIHCH, TIOJI3EMHBIE BOJIbI HE U3YYAJIHCh.

ITo coctaBy CBOOOIHO BBIACHSIONIETOCS Ta3a BOJBI J[arMHCKUX HCTOYHUKOB SIBIISIFOTCS
METAaHOBBIMH M a30THO-METAaHOBBIMH. B cocTaBe pacTBOpEHHOro Trasza MpeodsiafaloT a3oT |
yraekuciblii Ta3. CepoBomopon oTrcyTcTByeT. Hamuume B cocTtaBe raza CBOOOJHOTO BOJOpOJA
YKa3bIBaeT Ha €ro TNyOMHHOE MPOUCXOXKICHHE.

MUKpPOKOMITOHEHTHBIN COCTaB BOJT MCKIIFOUUTEIILHO OCTHBIN.

MakcumanbHOE COJEpKaHWE TOKCHYHBIX KOMIIOHEHTOB B Bojax Ha JlarmHckoM

MECTOPOXKACHHUH MPUBEACHO B Tabmuie 2.1.4.
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Tabmuua 2.1.4. ConepkaHUsIX TOKCUYHBIX JIEMEHTOB B BOAAX J{arnHCKOTr0 MECTOPOXKICHHS

KomnoneHTsI JlonmycTUMBIE YPOBHU COAEPKaHUS MaxkcumanbHOE coiepKaHue
TOKCUYHBIX 2JIEMEHTOB 110 TOKCHYHBIX 3JIEMEHTOB B BOJIAaX
T'OCT P 54316-2011 JlaruHCKOTO MECTOPOXKACHHUS, T/IM>
(715 CTOJIOBBIX BOJT), Mr/am>

bapwuii 1,0 0,6

Kammuii 0,003 H.O.

Menb 1,0 0,02

MEIIBSIK 0,05 H.0.

Hukens 0,02 0,006

HutpaTsr 50,0 4.0

Hutputst 0,1 H.C.

PryTh 0,001 H.C.

Cenen 0,01 0,0002

CBuHen 0,01 0,008

CrponIuit 7,0 34

Cypbma 0,005 H.O.

Xpom 0,05 0,012

Huanu e 0,07 H.C.

[Mpumeuanue:  H.0. — He OOHAPYKEHO; H.C. — HET CBEACHUMN

W3 Tabnumpl BUIHO, YTO COAEP)KAaHME TOKCHYHBIX BEIIECTB, KOTOPHIE OBLIM OMpEesicHbl B
TEPMOMMHEPAIBHBIX BOJaX JlarMHCKOTO MECTOPOXKACHUS, HUXKE TOMYCTUMBIX YpoBHEH. OT™MeTHM,
YTO aHalW3bl BhIMOJHsUIUCH B 1991 rony u panee. HeoOXoaumo NpOBECTH TUAPOXHUMHUYECKOE
ornpoOoOBaHUE UCTOYHUKOB C COOMIOACHUEM TPEOOBaHUI aKTyalbHBIX PYKOBOISIINX JOKYMEHTOB.

B HeHapylIeHHBIX YCIOBHSX OaKTEpUOJOTHYECKHE ITOKA3aTeNH BOJABI B HMCTOYHUKAX M
CKBa)XMHAX COOTBETCTBYIOT CAHUTAPHBIM HOPMaM.

banbHeonornyeckoe 3HaUYCHHE.

Cornacro I'OCT P 54316-2011 nmo xumumueckoMy cocTtaBy Boabl CEBEpPHOrO y4acTKa
HauOonee Onu3ku K Bojae Tamuukoro mectopoxaeHus, CsepaioBckas obmacte. 'pynma XXXr:
BOJla CpEeIHEMHUHEpAIU30BaHHAs, XJIOpUJHAs HaTpueBas, OpomHas, Monnas. JleueOnas. Tum
Tamuukuil. MeauuuHCKUe MOKa3aTeNd MO BHYTPEHHEMY NPHUMEHEHHUIO: XPOHHYECKUH TacTpUT C
HOPMaJIbHOW M TIOHM)KEHHON CeKpeTOpHOM (GyHKIMeH emyaka; O0JIe3HH KHIIeYHHKa (CHHAPOM
pa3apakeHHOTO KHIICYHWKA, AUCKUHE3HWS KUIICYHHKA); OOJE3HH MEYEHH, KEITYHOTO ITy3BIpS U
YKEITIEBBIBOJISIINX MTyTEH; HAPYIICHUE OPTaHOB MUIIEBAPEHUS TI0CIIE ONEPATUBHBIX BMEIIATEIILCTB
10 TOBOAY SI3BEHHOM O0JIE3HU JKETy/IKa, HOCTXOJIEUCTIKTOMHUYECKUE CUHAPOMBI.

Boapr LlentpansHoro u HOxHOro ywactkoB Hambonee Onu3ku BogaM OOYXOBCKOTO
MectopoxaeHusi, CpepmioBckoit obmactu. ['pynmma XXVII: Boma crnaboMmuHepanu3oBaHHaS,
ruapoKapOoOHATHO-XJIOpUAHAs HaTtpueBas. JledeOHo-cTomoBas. Tunm OOyxoBckuil. MemunuHCKHE
1oKa3aTey 1o MpUMEHEeHHIo: 00JIe3HH MUIIeBoa (330¢aruT, ractposszodareaibHas peQIioKcHas
00J1€3Hb); XPOHUYECKUH TaCTPUT C HOPMAIBLHOW, TOBBIIMICHHOH M MOHMXEHHOW CEKpPEeTOpHOU

byHKIMeN Kenmynka; s3BeHHas OOJE3Hb Kemyaka M 12-mepcTHOM KHILIKH; OOJEe3HU KHUIIEYHHKA
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(cMHAPOM pa3IpakeHHOTO KUIICYHHUKA, TUCKUHE3Wsl KHUIIECYHUKA); OOJIE3HW TCUCHH, MKEITIHOTO
Oy3bIpS WM JKETUYCBBIBOASAIIMX IyTeH; OOJE3HM TIOPKEITYIOYHOW JKene3bl (XPOHUYECKUH
MAHKPEATHT); HAPYIICHHE OPTaHOB IMHUIICBAPCHUS MMOCIIE ONMEPATUBHBIX BMEMIATEIHCTB IO MTOBOMY
SI3BEHHOM OOJIE3HU JKENy/IKa, MOCTXOJCIMCTIKTOMUYECKNE CHHAPOMBI, 00JIe3HH OOMEHa BEUIECTB
(caxapHblii 1UabeT, OXUPEHHE, HAPYIICHWE COJICBOTO W JIMOUAHOTO o0OMeHa); Ooye3Hu
MOYEBBIBOANINX MYyTEH (XPOHUYECKUH TMHEIOHEPPUT, MOYECKaMeHHass OO0JIe3Hb, XPOHUYECKUH
LUCTHUT, YPETPUT).

OdunmanbHbie CBEIACHHS 0 0ATLHEOIOTHYSCKUX CBOMCTBAX BOABI JIarMHCKHX HMCTOYHUKOB
NpYU HAPY)KHOM NPUMEHEHHH OTCYTCTBYIOT. [10 OT3bIBaM moOJb30BaTese, CYMTACTCS, YTO BOJA B
ucrounnkax CesepHoro u LleHTpanbHOr0O yd4acToK 00JIaZaeT MOJOXKHUTEIbHBIM 3(dexkTom mpu
JICYCHUHN KOXKHBIX O0JIe3HEH, MPU (YHKIIMOHAIBHBIX HAPYIICHUSX [IEHTPATHHOW HEPBHOW CUCTEMBI,
JICYCHUW OPTraHOB IMUIICBAPEHUS, B ICTETUICCKOW MEIUIIMHE, KOCMETOJIOTHU. Boa U3 MCTOYHHUKOB
IOxHOro yuacTka JgaeT TOJOXHUTEIbHBIH 3(deKkT mnpu JedeHHn KOXHBIX 3a00JICBaHUMH,
3a00JICBaHUI OTIOPHO-IABUTaTEILHOIO aliapara, TMHEKOJOTHYECKUX aTOJIOTHH.

CoBpeMeHHOE COCTOSIHHE.

JlaruHckue reoTepMalibHbIe UCTOYHHUKH, U3BECTHBIC 10 Ha3BaHueM «l opstame Kitoum», B
HACTOSIIEE BPEMS MCIIONIB3YIOTCS «IUKHM 00pa3om». MICKIIFOueHHE COCTaBISIFOT JIBE OpraHU3aluu
OOO «bbiToBUKY» 1 «JIecx03», KOTOpbIE MMEKT 3aKpbIThie OacCelHbl (OAHAKO HCIIOJIb30BAHHE
TEPMAJIBHBIX BOJI BEChMa HE3HAUUTEIILHO).

Bozpl HCIIONB3yr0TCST B OCHOBHOM ISl IPUHSTHS BaHH Ha MCTOYHWKAx. Ha ceromHsimHuit
JIeHb Ha MECTOPOXKICHHH OCTAJICS TOJBKO OJHWH OJIATOYCTPOCHHBIN IMAaBWJILOH B OTHOCHUTEIIHHO
ynoBierBoputensHoM coctosiHuM  «Ilatpuot» (Puc.2.1.5.), ocranpHble HCTOYHUKH PYKAMH

9HTY3HACTOB 000PYIOBAaHbI CAMOICILHBIME YKPBITHsIMH (prc. 2.1.6.-2.1.11.).

5
E

Puc.2.1.5. Ucrounuk «Ilatpuot»
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Puc.2.1.6. UcTouHuK «ANEKCaHIPOBCKUI» (000PYAOBaH KUTEISMU T'. AJIEKCaHIPOBCK-
CaxanuHCKHiA, 0TCI0/1a U Ha3BaHUE)

Puc.2.1.7. be3pIMsiHHBIN UCTOYHUK Ha [{eHTpanbHOM ydacTke

Puc.2.1.8. Uctounuk «Meuray
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Puc.2.1.10. Uctounuk «IlapTuzan»

Puc.2.1.11. Ucrounuku «Kanpmap» (cneBa), « Tpenanr» (aBapuitHbIe HE HCIIOTB3YIOTCS)

Ha Tpomne ot noc. I'opsiure KiI0OYM K MUCTOYHHMKAM pacloyioKeHa CKBaXXMHA, MPOOypeHHas
IIPU pa3BeAKe MECTOPOKICHHUA, BOAA U3 KOTOPOI HACEIEHUEM UCIONIb3YeTCsl B KAUYeCTBE JIEUeOHON

NUTHEBOM, a TaKXKe B TurHeHnueckux nensx (Puc. 2.1.12.).

Puc.2.1.12. PazBenouyHas CKBaXKMHa

25



B nenom, He cMOTps Ha, MSTKO TOBOpS, HENPUIVIATHOE CAaHUTAPHOE M TEXHUYECKOE
cocTosHue, JlarmHCKME HCTOYHMKM BechbMa MOMYJIApHbI Yy HaceneHus CaxaauMHCKOH o00JacTu.
CoBpeMeHHasl IOCEIIaeMOCTh UICTOYHUKOB OLIEHEHA HaMU B JIeTHUM nepuos B 300 4esioBek B CyTKU
0e3 ydera YMOMSHYTHIX JAOMOB OT/AbIXa. [10 OMPOCHBIM JTaHHBIM, OOJIBIIOE KOJWYECTBO JIFOIEH
pEryssipHO (4acTo €XerojiHo) nocemaroT JJarnHckie UCTOYHUKY JUIsl TIONPaBKU 310poBbs. Bmecre
C TeM MHOTHMX OTIIYTMBaeT HeOJIaronojay4HOE CAaHUTAPHOE COCTOSHUE HCTOYHUKOB U OBITOBBIE
yCJ10BUA. Tak kxak HCIIOJIB3YIOTCA JIMIIb 6 HUCTOYHHMKOB, HAarpys3ka Ha OAWH UCTOYHUK COCTABJIACT
okoso 50 denoBek B AeHb. B 3TOM ciydae nmpupojia CpaBisieTCsl CO CIOXKUBIIEHCS Harpy3Koil, Tak
KaK Ha IPOTSDKEHHM HECKOJIBKUX JIECSATKOB JIET UCTOYHMKH HAXOJUTCA B CTAOMIBHOM COCTOSHHUM.
ITpu BOcCcTaHOBIIEHMM 3a0pOLIEHHBIX H3BECTHBIX HCTOYHUKOB KOJMYECTBO IOCELIEHUH MOXKHO
0e300JIe3HEHHO YBENUYUTh KaK MHUHUMYM B JBa paza. OTMETUM, YTO YKa3aHHOE KOJIUYECTBO
HOCGHIGHI/Iﬁ OTHOCHUTCA K JICTHEMY II€pHUoay, T.K. 00JIBIIIOE KOJIMYECTBO MMPUC3KUX IMPOXKUBACT B
nanaTkax. KojauuecTBO moOCeIleHUil 3MMOM OrpaHMYMBAETCSl KOJIMYECTBOM MECT B MECTHBIX
TFOCTUHMLIAX U CbEMHBIX ITOMELICHUAX, a TAKKE TPYIHOW JOCTYMHOCTBIO CAMUX UCTOYHUKOB.

B cnyuae npuMeHeHUs MPUHYAUTEIBLHON TOOBIYH TEPMAIIbHBIX BOJ| C MIOMOIIBI0 CKBAXKHH,

KOJIMYECTBO HOCGHIGHI/Iﬁ MOYET OBITh YBCJIMYCHO B pPa3bl.

2.2. WaoBble 0TJIO:KeHHUs paiioHa JJarMHCKUX HCTOYHUKOB

NnoBeie oTnoxxeHus paiiona Jlarunckuii uctounukoB obcnenoansl B.B. MiBanoBbM B 1953
r.[16].

CeBepHbIf y9acTOK J[arMHCKUX MCTOYHHKOB HAaXOJHUTCS B TIPEJIEIax 3aJIMBaEMOr0 BO BPEeMs
MPUJIMBOB 03€POBUHOTO paclivpeHus peku HembOyThl, THO KOTOPOTO CIIOKEHO TIWHUCTBIMU
OTNOXEHUsAMHU. OTIOKEHHUS] KOPUYHEBO-CEPOTO, MECTAMHU TEMHO-CEpOro IIBETa, C MOBEPXHOCTH
CMETaHOOOpa3HON KOHCHCTEHIIMU. MOITHOCTh OTJIOKEHUH, BEPOSTHO, HE MPEBHIIIACT OJIHOTO

MeTpa.

Puc. 2.2.1. Ycrbe pexu HenbOyThl Bo Bpems otinBa. Ha nepennem miane — BOpOHKa
ropsiuero MCTOYHMKA U pydel, Tekymuid ot Hero (B.B. VBanos, 1954).
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B.M. JleBuenko (1952 r.) paccMaTpuBad HX Kak THIHYHYIO MHHEPAIbHYIO TPS3b,
MPUTOHYIO s Tpsi3enedenus (Puc. 2.2.1).

Ha ocHOBaHMH aHAJIM30B OTJIIOKEHUS XapPaKTEPU3YIOTCS BEChbMa TOHKOUW CTPYKTYpO# (moiist
gactuiy ¢ jguamerpom wmenee 0,05 mm — Oomee 80%). Bmaxknocte — 52%, comepxkanmue
OpPraHMYECKUX BEIIECTB HE3HAUUTENIbHOE, 3aCOPEHHOCTh YacTUllaMu Auamerpom Ooinee 0,25 MM —
0,04%.

I[To npmanpiM B.M. JleBYeHKO XHMMHYECKHH COCTaB (QuIbTpaTa XapaKTepU3yercs

CICAYIOIUMU COCTAaBOM!

Cl 90
Na 79 Ca 17

Mlgy4 pH 8,3

CopepxaHue CcepoBOJOpOAA B AaHAIU3€ HE IPHUBOIAUTCS, OUYEBUIHO, €0 KOHLEHTpALUs
HeBbIcoka. Cnabblil 3amax cepoBOAOPO/Ia OUIYIIAETCS TOJIBKO B BEPXHUX CIOSIX WIIa.

[Io ocHOBHBIM cBo#cTBaM JlarmHckue Wikl OMM3KM K TUIMYHBIM MOPCKHM JI€4eOHBIM
rpsi3am tun Caaropojkux aedeOHbIx rpsseit B [IpumopckoMm kpae.

CpaBuuTenbHas xapaktepucTiuka Caaropoackux Je4eOHbIX MOPCKUX Tpsizeit u JlarmHckoro

Wia npuBeacHa B Tabmuie 2.2.1.

Tabnuma 2.2.1. CpaBHuTenbHas xapakrepuctuka CaAropoackux JeueOHbIX MOPCKUX Tpsizeit
u JlaruHckoro mia

Cocras, BecoBbie % Kypopt «Caaropon» JlaruHckoe
MECTOPOKICHHE
|. I'psizeBoii pacTBOp 62,0 54,0
1. Bonxa 60,8 52,1
2. PactBopeHnHbIe conu 1,2 1,9
Il. Kpucrannndeckuii ckenet 29,4 39,6
1. KansuueBo-Marse3snaibHbIi 0,1 1,0
2. CHIUKaTHBIN 29,3 38,6
1. KosmonaHbeli KOMILIEKC 8,0 5,6

3arachl Wia OLEHUBAKOTCS B 60 THIC. M° [10].

CoBpeMeHHOe ucnosb3oBaHue. Mibl JOCTaTOYHO MOMYJISIPHBI y oceTuTenei JJaruuckux
HUCTOYHHMKOB. Kak ¥ B cilydae ¢ TepMaJIbHBIMH HCTOYHUKAMHU, TPS3E€BBIC MTPOIIEAYPHI TPUHUMAIOTCS
«TUKUMUY TYPUCTaAMHU.

[To ananoruu ¢ CaaropoACKuUMH JieueOHbIC TPS3H UMEIOT CIEIYIONINE MTOKA3aHUs K
npuMeHeHuto [6]:

e 3aboseBaHus OMOPHO-IBUTATENILHOTO anmapaTa (apTpUThL, TOTUAPTPHUTHI, ITOCIEICTBUS

TPaBM H MEPEIOMOB, MUO3UTHI, OYPCUTHI, OCTEOMHUEIHT, CKOJIIHO3);

e 3aboseBaHus EHTPAIBHON HEPBHOUM CHCTEMBI (TPaBMbl CIUHHOTO MO3Ta, IETCKUN

nepeOpalbHbIi Mapaiuy);
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e 3aloneBaHus nepudepuyeckoil HEPBHOU CHCTEMBbI (HEBPAITHs, HEBPUTHI, IJICKCHUTHI,
PaAUKYJINUTHI);

e T'unekonornueckue 3a060eBaHus (XPOHUYECKHE BOCTIAIUTEIbHBIE TPOIECCHI,
byHKIIMOHATBHOE OecIToane, THNOQYHKIUS SUYHUKOB),

e 3aboseBaHMS MYXCKUX MOJOBBIX OpraHoB (OecIuioine, OPXUT, IPOCTATUT, ITHIUINMHT,
UMITOTEHITHUSA );

e 3aloneBaHus OPOHXO-JIETOYHON CUCTEMBI (OPOHXUT, XPOHUYECKasi THEBMOHMUSI, YacThIe
MIPOCTYAHBIC 3a00JIE€BaHNUs );

e 3aboneBanus JIOP-opranoB (XpOHUYECKHI TOH3UINUT, (JapUHTUT, PUHUT, CHHYCHT,
raiiMoOpuUT, €BCTaXUUT, OTUT);

e 3aboneBanus ria3 (pyOIsl BeK, OenbMa pOroBHIIbI, aTPO(Hs 3pUTEILHOTO HEPBa,
OJIM30PYKOCTh, TIIayKOMa);

e Cromarosioruyeckue 3abosneBaHus (IapogoHTO3, CTOMATUThI, THHTUBUT, IAPOJIOHTHT,
OCTEOMUEJIUT YeNtocTel ); KOXKHbIe 00J1€3HH (KepaToIepMus, LIEJUTIOINUT, CKIEPOAepMHUs,

pyOI11BI, TICOpHUa3, FK3eMa).

2.3. JlyHbcKHe TepMajbHble HCTOYHUKH
JlyHbCKHE TepMallbHBbIE MCTOYHUKM PACIOJIOKEHBI B TJIYXOM HEHACEJICHHOM paioHe,
npuMepHo B 60 KM K IOr0-BOCTOKY OT pailOHHOro neHrtpa nrr. Hornmku, Ha 3anmagHom Oepery

Jlynbckoro 3anuBa, B ycthe peku Kase (Puc.2.3.1).
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YeaoBHbie 0003HAYeHHS

qCIBCpI HYHBIC OTJIOKCHHUA

OkoObikaiickas cBHTA

Jlarunckas ceuta. Bepxuss nojceura

Jlynbekmi

ﬂkll'lIHCKllﬂ cButa. HwkHss noacsura
3aJIHB

ViinnHcKas cBuTA.

adow 203910X0

[Taneo3oiickue OT/I10/KEH
TeKTOHHYeCKHE HapyLICHHs

JlyHbCKHIT TEPMATbHBII HCTOUHHK

zl |Z 2
\ =1 5 3 e

XonoaHbli MUHEPAIbHBIH HCTOYHHK

1 0 1 2xm

Ndg. NdE N dg,
PZ N,un
N,un

Puc. 2.3.1 'eonoruueckas xapra paiiona Jlynpckux ucrounnkos (/1.B. Koxxesun, 1951)

Boixonbl JIyHbCKHX MCTOUHHKOB HMPUYPOUYEHBI K COBPEMEHHBIM OTJIIOXKEHUSM, CIIararolliuM
nob6epexne JIyHbCKOTO 3anBa.

Kak ykaspiBaetr @.I'. Jlayrennuierep (1936r.), BBIX0OAbI pacioyioKEeHbI Ha IJIOMIAAKE JJTMHOM
okoio 80 M, mumpuHoii—30-40 M. B IOxHoit m CeBepHOHl 4YacTsIX 3TOro MOJIS PACIONIOKEHBI
IUIOINAAM OOMJIBHOTO BBIJCNICHMS ra3a, HE HMEIOIEro 3amaxa M TopsIiero JJIUHHBIM OJelHo-
KPacHBIM IIJIAMEHEM.

MakcumabHast TeMITEpaTypa BOIsl KCTOUYHUKOB 110 janubiM A.W. Epmiosa (1931r.) — 53°C.

Boxpr runpokapbonatHo-xmopunnsie HatpueBble (H.J[. LluTenko,1962r.). Xumudeckuid coctaB
BbIpa)kaeTcst HOpMyIIoii:

I rpynmna:
b5 OTHCOSZ3 g 6T +193,18 B8 51 B13H:S 3,59
(Na+K)99Cal

2 rpynna:

)7 CIS2HCOAT s o | 46.45631,48B13,59
(Na+ K)99 Cal

AHanu3 CIOHTaHHOT'O ra3a BhINoJHeH B 1aboparopusx MHU (Epmios, 1931).
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CH4 — 66,97%; CO2 — 0,8%; N2— 34,2%; O, — 5,6%.

[Ipenanonaraemas rnyouHa moabema TepManbHbix Bog 1500 m (Lutenko, 1962)[18].

Boap! JIyHBCKMX MCTOUYHUKOB IO CBOMM XapaKTEPUCTUKaM OIM3KHM K BojaaMm LleHTpanbHOTO
yudacTka J[armHCKOro MecTOpOKIEHHUS TepMalbHbIX MUHEpabHbIX BoA. CornacHo 'OCT P 54316-
2011 orHocsaTes k rpynmne XXVIII: Bomga cnmabomuHepanin3oBaHHas, THAPOKAPOOHATHO-XJIOPHIHAS
HaTpueBas. JleueOHo-cTonoBas. Tun OOyxoBckuil. MeIMIIMHCKUE MMOKA3aTeId MO IMPUMEHEHUIO:
Oone3nn mnwmmeBoaa (33odarut, racrpolzodareanbHas pedirokcHas OOJE3Hb); XPOHUYECKUH
racTpUTC HOPMAaJIbHOM, OBBIIICHHON U MOHM)KEHHOW CEKPETOPHOH (DYHKIMEH jKenyaKa; sS3BeHHas
0oJIe3Hb KeNMyJaka M 12-epCTHOW KHWIIKH; OOJIe3HM KHIICYHUKA (CHHAPOM pa3IpakKeHHOTO
KUILIEYHHUKA, JUCKUHE3US! KHUILIEYHHUKA); OOJIE3HU MEUYCHH, JKETUHOTO IMY3bIps U HKETUEBBIBOASIINX
nyTel; OOJEe3HU MOPKETYJOYHOW Kelle3bl (XPOHUYECKHH ITaHKPEaTUT), HapyIICHHE OPraHoOB
NUIIEBAPEHUST TOCTEe OINEPATUBHBIX BMEIIATEIBCTB IO IIOBOAY S3BEHHOW OOJIE3HM IKENy/Ka,
MOCTXOJICIIUCTIKTOMUYECKUE CUHAPOMBI; 00JIe3HN 0OMEHa BELIECTB (caxapHbli quabdeT, OKupeHue,
HapyIICHUE COJIEBOTO M JIMMUIHOTO OOMEHa); OOJEe3HM MOYEBBIBOISIIMX MyTeH (XPOHUYECKUI
nuenonepuT, MouekaMeHHasi 00JIe3Hb, XPOHUYECKUI IUCTHUT, YPETPHUT).

[Ipy Hapy>XKHOM WCIOJIb30BaHUHM Bojxa o00samaeT 3(dekToM mnpu JIeYeHHH KOKHBIX
Oone3nelt, npu GyHKIMOHAIBHBIX HAPYIICHHUIX LIEHTPAIbHON HEPBHOM CHCTEMBI, ICYCHUU OPTaHOB
MUIIEBApEHUs], B 9CTETUYECKON MEAUIIMHE, KOCMETOJIOTHH.

CoBpeMeHHOE COCTOSIHHE UCTOUYHUKOB MpeicTaBieHo Ha Gororpadusix (Puc. 2.2.2,2.2.3.).

Puc. 2.2.2. Bux JIyHbCKMX HCTOUYHHKOB B JIETHee Bpems [5]
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r 4
.

doro: COOO “bymepanr’

Puc. 2.2.3. Bua JIyHbCKMX UCTOUHUKOB B 3UMHEE BpeMs
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3. l'opoackoii okpyr «AJsiekcaHApoBCcK-CaxaJuHCKU paiion»
3.1. ArHeBcKHe TepMaJibHbIe HCTOYHUKH
Ucrounuku obOcnenoBanbl rpynmoii B.B. MBanoBa B 1953 romy. ArHEBCKHUE HCTOYHHKH
HAXOJATCS Ha paccTOSTHUM IpuMepHO 50 KM K 1ory oT ropoga AuexkcaHapoBcK-CaxaluHCKUM, B
TpynHogoctynHom wmecre (Puc. 3.1.1).  bmwkallimuMm HacEIGHHBIM ITYHKTOM SIBJISIETCSI CEJIO

BJ'IaI[I/IMI/IpOBKa, Haxoasamieecs B 6 KM K BOCTOKY OT HCTOYHHUKOB.

< =
/ / _/( ©579.9
2
2 0499.8
= £, / r. [llarpoBas
= 0491 3/ 28430 e
3
E
»st 0542.6 55518
S
2 .
& X\"w\ = 0743.6
: 233.7
= 52102 33,
1 0 <
ArHeBo P,z“e Slcenku N\ 0291.2 %
== = =\ Biiagumuposka |
7 )
e}
S
o473, N\ };nazmMHpOBKa 2 %
/0441.6 0497 6 =
ArneBo-Pynu '\4
e
| )

1 0 1 2xkm

I I
L ]

® ATHEBCKHE UCTOYHUKH

Puc. 3.1.1. Cxema pacnonoxenust ArHeBCKuX UCTOYHUKOB (B.B. VBanos, 1954 1.)

Brixopl TepMalbHBIX BOJI HAOIIOJAIOTCS HA MPABOM OOPBIBUCTOM Oepery peku ATHEBO, B 8

KM OT ee ycTbs (Puc. 3.1.2.).
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Puc. 3.1.2. TemmoBu3upHasi cbeMKa AOJIUHBI p. ATHEBO M ATHeBCKUX ucTouHuKoB (P.B. XKapkos,
2017)

TepmanbpHas BoJa BBIXOAMT HAa OYEHb KPYTOM CKJIOHE, CIOXEHHBIM KPYTONAAAIOIIMMU K
3amajly IecuaHuKaMM M CJIaHIIaMH BEPXHEMEIOBOI'O BO3pacTa, Ha BbicoTe OT 4 10 15 merpoB ot
YPOBHSI BOZABI B peKe. BbIXoabl TepMaabHON BOJBI HAOIIOJAIOTCSA BIOJL Oepera peKd Ha y4dacTKe,
HOPOTSDKEHHOCTBhIO 0KoJIo 50 MeTpoB. MBaHoBbIM B.B. Bcero Obu10 BBIAETICHO MATHh CPAaBHUTEIBHO
00JIBIINX UCTOYHUKOB.

Nctounuk Ne 1 (caMblii BOCTOUHBII) pacmoiokeH Ha BEICOTE OKOJIO 12 METpOB HaJ ypOBHEM
BOJIbI B peke. Temmeparypa Bogpsl +23,8°C, nebut — okouo 0,25 i/c.

Ncrounuk Ne 2 pacnosio’keH B HECKOJIBKMX METpax K 3amaay oT uctouyHuka Ne 1 Ha Toil xe
BbIcoTe. [lebut — okoro 0,1 1i/c. TemnepaTypa BoJbl HE U3MEPSLIIACh.

Hctounuk Ne 3 sBnsercsa HambOosiee BBICOKOTEMIEpaTypHbIM. PacrnosoxkeH NMpUMEpHO Ha
TOM ke BbIcOTe, 4TO UCTOYHMKU Ne 1 m Ne 2. Brixonx Boabl IpUYpOYEH K KPYIMHOM IJIACTOBOM

TPEIIMHE Ha KOHTAKTE CEPhIX MECYaHUKOB U TEMHO-CEPBIX claHieB (puc. 3.1.3)
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Puc. 3.1.3. Mecro Beixoaa ucrounuka Ne 3 (B.B. lBanos,1954)

W3 BOJIbI HCTOUHMKA BBIIENAIOTCS MEJIKUE My3bIpbKH Ta3. Temneparypa Boas 35,6°C, nebur
— oxouno 0,4-0,5 n/c.

Ncrounmk Ne 4 pacnionioxkeH 3aragHee yKa3aHHBIX BBIIIE. Y CIOBUS BBIX0/1a aHATOTHYHBI
uctouyHukaM Ne 1 u Ne 2. JTeGut Bozbl — okono 0,2 5i/c. TemnepaTypy BOJbl U3MEPUTH HE YAAIOCH.

Hcrounuk Ne 5 pacrionokeH Ha BBICOTE IPUMEPHO 15 METPOB HaJl ypOBHEM BOJIBI B PEKE, B
3amaJHON YacTH y4acTKa.

XUMUYECKUI COCTaB BOJIbI U Fa30B OXapaKTEPU30BaH MO pe3yIbTaTaM XUMHUUYECKHX
aHaJIM30B, BBIMIOJIHEHHBIX MTPH 00CIeI0BaHNU HCTOYHUKOB rpymmoi B.B. MBanosa (1953 r.) [16] u
rpyrmoi P.B. JKapkosa (2014 r.)[3]. Bozas! B nccine1oBaHHBIX HICTOYHUKAX MPAKTHUECKH
UJCHTUYHBIC — TUAPOKAPOOHATHBIE HATPUEBBIE, A30THO-METAaHOBBIE, IIEIIOYHBIE,
ci1aboMHHEpaIU30BaHHbIE, TepMalIbHbIE. Pe3yabTaThl XMMHUUECKUX aHAJTU30B BOJIbI U3 UICTOYHHKA

Ne 3 nmpuBenens! B Tadyme 3.1.1.
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Tabmuma 3.1.1. Pe3ynbTaThl TOJHBIX XWMHUYECKHX AaHAJIW30B BOABl ATHEBCKHMX HMCTOYHHUKOB

(uctounuk Ne3)

HaumenoBanune Ilo nanaeiM B.B.MBaHoBa, [To nanneim P.B. JKapxoga,
MOKa3aTeJst ceHTsa0ps 1953 . OKTsI0ps 2014 T.
Temmneparypa °C 35,6 34,0
pH 8,25 8,79
KoHUeHTpawus, Mr/am°
AMMOHUH 0,6 <0,5
Kamuii 1,9 1,23
Harpwii 336,2 307,0
Marsuii 0,9 2,15
Kansnuii 7,0 3,5
CtpoHnuit 0,07 0,64
bapwuii HE 0OHAPYKEHO 0,061
Keneszo HEe 00HAPYKEHO <0,05
AroMUHUT HE 0OHAPYKEHO <0,04
Tutan HE 00HAPYKEHO -
Mapranery HE 00HAPYKEHO 0,186
Mens 0,01 <0,05
Jlutuii - 1,44
dtop 0,8 2,30
Xiop 21,0 13,4
bpom 0,2 0,179
bop - 1,12
Hon 0,1 <0,1
Cynbdar 4,9 2,18
['mapoxapOoHaT 795,6 872,0
Kap6onat 38,8 <6,0
®docdar - <0,25
Hutpur 0,1 <0,2
Hutpar HE 00HapYXEHO <0,2
KpemueBas kuciora 27,0 -
MBpIIbsSIKOBHUCTAs! KUCTIOTA HEe 00HapYKEHO -
MeTabopHast KHCIIOTa 9,5 -
docdopHast KucaoTa HE 00HApYKEHO -
Cyxoif ocTaToK 1204,5 -

Conepsxanue B mpooe:
Hg< 0,00001;
Be,Cd,Se< 0,0001;
V, Pb,Mo,Cr<0,001;
Bi,W,CN<0,01;
As,U< 0,002;
Zn,Ag,Sb< 0,005;
Co,Ni< 0,05

XapaktepHas (popMyiia XHMHUECKOTO COCTaBa:

V., (HCOs +CO9)95

Na97

pHS8.,4
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B cootBerctBun ¢ 'OCT P 54316-2011 [2] Bomy ATHEBCKMX HCTOYHHKOB MOKHO OTHECTH
Kk rpynne | ruapokapOoHATHBIX HaTpueBbIX. Ha3HaueHue BOJBI MOXKET OBITH OT CTOJIOBOIO JI0
Je4e0HOro ¢ IMPOKUM CIIEKTPOM MEIMLMHCKUX IOKa3aTesel 1o npuMeHeHuto. [lonobHoro tuna
BOJBl WCIIOJIB3YIOTCS  JUISl JIEYEHMs]  IUULIEBOJA, XPOHUYECKOIO0 racTpuTa C¢ HOPMAJIbHOM U
MOBBIIICHHOW CEKPETOPHON (YHKIMEH >KENy/AKa, SI3BEHHOM OOJIe3HW KenyJaka U 12-mepcTHOM
KHUIIKA, TpU OOJIE3HSX KHUIICYHUKA, IMEYCHH, KEIYHOrO IYy3bIpSd U IKEIYEBBIBOISAIIMX IyTEH,
MOJDKEJIYIOYHOM  JKeJie3bl, IpU HapyLIEHUSX OPraHoB MMILEBAPEHUs I0CIE OIEPATUBHBIX
BMEIIATENLCTB, 00JIe3HAX 00MEHA BEIIECTB, 0OJE3HAX MOUEBBIBOAAIINX MTyTEH.

JleueOHbIli 3¢ (deKT mnpu HAPYy)KHOM NPUMEHEHHWH OOYCJIOBJICH TEMIEpaTypod U
cozepkaHueM KpemHeBor KuciaoThl. CornacHo [8] Boga ATHEBCKMX HMCTOYHMKOB MOYXKET OBITh
OTHECEHA K TpYIIe KPEMHUCTBIX TepMalbHbIX (Tun ['opsunHckuil, Kynbaypckuil). AHanornynsie
BOJBl YCIIEIIHO NIPUMEHSAIOTCS MAJi JIedeHUs] OOJIe3HEHl CUCTEMBbI KpOBOOOpallleHUs, HEpPBHOU
CUCTEMbI, KOCTHO-MBIIICYHON CHCTEMBbI, OXHUPEHHUS, OOJE3HH MYKCKHX IOJIOBBIX OPraHOB,

BOCHAJIUTENLHBIX U HEBOCIIAIUTEIBHBIX 00JIE3HEN KEHCKUX ITOJI0BBIX OpraHos, 0Ooe3HEN KOXKH.

4. I'opoackoii okpyr «CMHUPHBIXOBCKHID»

4.1. Mecropoxnenue « TonmosabHoe»

MecTopoXKIeHMe MHUHEpAIbHBIX BOJ «TOINONBHOE» pacHoJOKEHO B CpPEAHEW YacTH O.
Caxanus, B 15 kM ceBepo-3anaanee n.1.T. CMUpPHBIX, B 4 KM 3anajgHee ObiBuiero 1. TomosbHOE, B
cpenHeM TeueHuu peku [lobennuku, Ha mpaBoM Oepery B jiore "MuHepaibHbIil".

HcTopust OTKpBITHS U pa3BEIKNU MECTOPOKICHMSL.

B 1968 rony mpasurenbctBo CaxanMHCKOM 007acTH TMOCTaBMIIO 3ajady Mepen
[TpousBoacTBeHHBIM TeonoruueckuM ympasieHueMm (I1I'0) «CaxanuHreonorus» movucka Ha ore
CaxanuHa MUHEPAJIbHBIX YITIEKUCIIBIX BOJI, IPUTOJHBIX JJIs1 OYTHIJIOYHOTO pa3iiuBa.

K 3TOMYy BpeMeHHU YIieKucible BOJAbI, COOTBETCTBYIOIUE MPEABABISIEMbIM TPEOOBAHUSAM,
ObUIM H3BECTHBl B LIEHTPalIbHOM uacTM ocTpoBa B OacceifHe peku Bomuanku, BOIM3M C.
KpacHomnonbe B Yrneropckom paiione, 1 B CMUPHBIXOBCKOM pailoHe B OacceliHaX MOYTH BCEX PEK
ot FOxnoi Xanmacel Ha ceBepe 1o JleonnnoBku Ha rore (Puc. 4.11.).

IlepBble CcBeEHMS O HAIWYUM YIJIEKHCIBIX MHUHEPAJIbHBIX BOJ B LEHTPAJIbHOW 4YacTu
octpoBa npuBeneHbl  @Pemukcom  B.II, KoTOpelii 1OpH  NPOBEAEHUUM  KOMIUIEKCHOM
ruaporeojiornueckon cbeMku M-6a 1:200000 B 1962 rogy ycTaHOBUI WX BBIXOJIBI B OacceiiHe peKu

Knrouesoii.
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Puc. 4.1.1. O630pHas cxema pacnoioKeHUs: MECTOPOXKIAEHHS «TomoabHOoe)

B 1969 romy Ha OCHOBaHMM ONpOCAa MECTHOT'O HAaceNeHHs ObUIO YCTAHOBJIEHBI BBIXOJbI
MHUHEpaJIbHBIX YTJIEKUCIBIX BoJ B OacceiiHe pexu [lobenunku. [1o xuMHYecKoMy COCTaBY BOJBI
OKa3aJuCh OJM3KU K OYEHb MOMYJISIPHBIM BOJaM, U3BECTHBIM 110/ Ha3BaHUEM «bop:koMm».

Ha o6napyxennom ydactke cunamu CaxalMHCKOW THIPOTEOJIOTHYECKOM IKCIIEIUIIUU ObLIO0
pa3BelaHO MECTOPOXKJEHHE MHUHEpPAIbHBIX YIIeKUucablx Bojx "TomosnbHoe" (B HEKOTOPBIX
ucrouHukax «l[loOeanHckoey). OKCIUTyaTallMOHHBIE 3amackl  yTBepxkaAeHbl  CaxanuHCKoU
TEppUTOpPUATBHON KOMHCCHEH mo 3amacam mnose3Hbix uckomaeMbix (TK3) mo xareropusim A+B B
komuyectBe 50,5 M3/cyT. IlepcnekTuBBl MOpHUpOCTa 3alacoB MHMHEPAIBHBIX BOJ BEChMa
6naronpusTHbl. EcTecTBEHHBIE pecypchl MECTOPOXAeHUS olleHuBatores 119,5 M3/CYT.

Kparkue cBeneHust 0 MECTOPOKICHUHN

I'eosiornyeckoe cTpoeHre U THAPOre0JT0rHYeCKHe YCJIA0BHS PAHOHA UCCIe10BAHNI
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B reomornyeckoM CTpoeHMHM paliOHa MECTOPOXKIEHUS MUHEPAIbHBIX YIJIEKUCIBIX BOJ
«TononpHOE» MPUHUMAIOT Yy4YacTHE MEJIOBbIE, HEOT€HOBbIE M UYETBEPTHUYHBIC OTJIIOKEHUS

(Puc.4.1.2.)[15].

Ieonornyecku paspes

750 m

p. lMobeduHka

pyY. MuHepanbHbii

M 500 0 05 1 km

YCNOBHbIE OBO3HAYEHUA

“ BepxHedylickas ceuma. [lecyaHuKu, aneeposnumel, ap2unnumel, leonozuyeckue epaHuubl NpOCNexeHHbIe U

nnacmel yans npednonazaemsie
Tbimosckas cauma. Anesponumel U apaunnumsi o 4 Pas3pbi8Hble HapyuweHUs yCmaHo8 ne HHble U
> il

npednonazaemsie

lNobeduHckas ceuma. Yemeepmas (sep xHsisi) nodceuma. ' 30HbI paccnaHuesaHus u OpobneHusi nopoo

Anesponumel, ap2uniumel, necyaHuku, pexe mygbl u mygpgumel

Kppb, lMobeduHckasi cauma. Tpemeobsi (cpedHsis) nodceuma.
Aneeponumel u apaunnumsl, IPOCAIOU necyaHUKos8 u myggumos

Kopb, lo6eduHckas ceuma. Bmopas (cpedHsisi) nodceuma.
IMecyaHuku, myghghumsl u mygnt

Kypb lMobeduHckas ceuma. Mepeas (HUxXHssA) nodceuma.
l ecyaHuku, myghgbumal, mychbl, anesponums! u apauniumel

Puc. 4.1.2. T'eonoruyeckuii pazpes paiiona mecropoxaenus «TononbHoe»

UeTBepTHUHbBIE OTJIOKEHUS Pa3BUThl HE3HAUUTEIBHO W MPEACTABIEHBl CYIJIMHKaMH,
AIIIOBUANIBHO-/IETIOBUATIBHBIMU MOIIIHOCTHIO 1-3 MeTpa 1 pycioBbIM ajuttoBueM p. [ToOeauHku.

Menosas cucrema

[To6enunckas ceuta (Kopb) cnoxena tydduramu, Tydhamu, mecuaHuKamMu, ajJeBpOITUTAMH U
aprusumutamu. CyMMapHasi MOIIHOCTB niopox gocturaer 1600 m.

TreimoBckast cButa (Kytm). CrnoskeHa KOHTJIOMepaTaMu, aprWJTUTaMUd U aJIEBPOJIUTaMU C
PEAKUMHU MaJIOMOILIHBIMUA MPOCIOSAMU MEJIKO3EPHUCTHIX MOJIMMHUKTOBBIX NMECYaHUKOB. MOIIHOCTH
OTJIOKEHUH CBUTHI — 10 220 M.

Heorenosas cucrema

Bepxuenyiickas csura (Njvd). Pa3spes mnpeacraBieH B OCHOBHOM aJj€BPOJHMTAMH C
MPOCIIOAMHU KUCTBIX TY(HOB U yIiisi. MOITHOCTh OTJI0KEHUM CBUTHI — 110 160 M.

CornacHo cxemMe TEKTOHUYECKOI0 paliloHnpoBaHus ocTpoBa CaxaluH paiioH pacloJIOKEH Ha
CTBIKE [JBYX KpYNHBIX CTPYKTyp: 3anaaHo-CaxaJlMHCKOro aHTHUKIMHOpUs U LleHTpanbpHO-
CaxanMHCKOTO CHUHKJIMHOpHUS, B UX cpeAHed yacTu. ['paHuneil 3TUX ABYX CTPYKTYp SIBISETCS

TreiMb-IIopoHaliCKMil perHOHAIBHBIN Pa3joOM, B 30HE KOTOPOT'O PaCIIONOKEHO MECTOPOKICHHE.
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B rumporeosornyeckoM OTHOIIEHWHU PA3JIOM SIBJISIETCS TpPaHULEH MEXIy 3araaHo-
CaxanMHCKUM THAPOTE€OJIOTHYECKUM MacCMBOM U [IOpoHAICKMM MEXTOpHBIM apTE3MaHCKUM
Oacceiinom [1].

B ruzaporeosornyeckoM MacCUBE PpacHpOCTPAHEHbl TPEIIMHHBIE U TPELUIMHHO-KUJIbHbBIE
BOJbl. B MpUIIOBEPXHOCTHON 30HE IUPKYIUPYIOT HWHQUIBTPALMOHHBIE MPECHBIE BOJbI, YPOBHU
KOTOPBIX HAXOJATCS HA TIyOMHAX, OJU3KUX K MOBEPXHOCTH 3€MJIM B DPO3UOHHBIX Bpe3ax U Ha 60-
70 MeTpoB Ha CKJIOHAX W Bojopasienax. MuHepanu3auus npecHbIX BoJ He npebimaeT 0,3 /v,
OuiIbTPALMOHHBIE CBOMCTBA BOJOBMEILIAIOIIMUX ITOPOJ HU3KME. BOIompoBOAMMOCTH IOPOA 30HBI
BBIBETPUBAaHUs He mpesbimaer 10 MZ/CYT, B 30HaX JpOOJIEHUS Pa3IOMOB - IMEPBBIX JIECATKOB
MZ/CyT.

MuHepanu3oBaHHbIE BOJBI NPUYPOUEHBl K 30HAM TEKTOHMYECKHMX pa3JIOMOB U HMEIOT
rIyOMHHOE mpoucxoxjaeHue. OOoramieHue MOA3EMHBIX BOJ YIVIEKUCIIBIM Ta3oM OOYCIIOBIEHO
HAIMYUEM Ha TJIyOMHE KpPYMHBIX HMHTPY3UBHBIX Tel. llogHuUMasch MO 30HaM pa3phIBHBIX
HapYIICHUN, MUHEPATN30BaHHbIC BOABI CMEIIUBAIOTCS C MPECHBIMUA WHOUIBTPALMOHHBIMU BOJAAMHU.
Munepanuzanusi cHUXaeTcsi. MakcumanbHasi MUHEpadu3alus B pailoHE OTMEYeHa Ha YPOBHE 6
I‘/[[Ms.

[To cTparurpaduyeckoil TPUHAIICKHOCTH, JHUTOJOrO-MIETPOrpapuuecKkoMy COCTaBy
BOJOBMEIIAIOIIUX ITOPOJI B pallOHE BBIJIEISAIOT TPU BOJOHOCHBIX KOMILIEKCA.

- BOJIOHOCHBIN KOMILUIEKC CPEAHEMHOIICHOBBIX OTJIOKEHUI BepxHemyickor cBUThI (N1vd);

- BOJIOHOCHBIN KOMIUIEKC OTJIOKEHHIA THIMOBCKOW CBUTHI (Katm);

- BOJIOHOCHBIN KOMILIEKC OTJIOXKEHUH mooeauHckoii cBUTHI (Kopb).

BoIOHOCHBIN KOMIUTIEKC CPETHEMHOIICHOBBIX OTIOKEHHH BepxHemyickoit cuthl (Njivd)
pacnpoctpaneH nojocoi 0,6-0,75 kM BAOIb BOCTOYHOW TpaHHULBI pailoHa. Boabl 3akitOueHbI B
C1a0oMUTU(UIMPOBAHHBIX aJEBPOJIMTAX C MAJIOMOIIHBIMM MPOCIOSAMHU KHCIBIX TYQOB U
€AMHUYHBIMU TIpociosMu yriig. OOmias MOLIHOCTh KOMIUIEKca B paiioHe coctasiger 150-160 m.
MouHocTh 30HBI BbIBeTpHBaHMs cocTaBiseT oT 30-50 Ha Bomopasgenax ao 100-150 merpos B
peUHbIX nosMHaX. OUIbTpallMOHHBIE CBOMCTBA BOJAOBMEIIAIONIMX OTIOXKEHUM KOMIUIEKCA HU3KHE
BCJICJICTBUE MPEUMYIIECTBEHHO BOJIOCSHON TPEIMIMHOBATOCTH TJIMHUCTBIX OTIOXKeHuW. [Iutanue
OCYIIIECTBIISIETCS 3a CYET aTMOC(EPHBIX 0caakoB. CKpbITas pa3rpy3Ka IPOUCXOJUT B PEKH U PyUbH.
Bonbel kommekca ynbTpanpecHble, ¢ muHepanuzanued 0,05-0,19 r/mv°. Tlo COCTaBY BOJbI
IHJIpOKapOOHATHBIE HATPUEBO-KAJbIMEBBIE. 3amackl M PECypchl TPEIIMHHBIX BOJA KOMILIEKCa
HEBEJIMKHU U3-32 OTPAHUYEHHON €CTECTBEHHON €MKOCTH MOPOJ.

Bo1IOHOCHBI KOMILIEKC OTI0XKEHHUH THIMOBCKOW CBHUTHI (Katm)

Kommieke pacnpocTpaHeH BAOJIb 3amajHOM TpaHMIbl paiioHa mojocoil mmpuHoi 0,2-0,5

kM. BogoBmelaroniye OpOoJAblI MPEACTABJICHBI B OCHOBHOM apruJuIMTaMHu. MoIIHOCTh KOMILJIEKCA B
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npenenax paiona 200-220 wm. IlogzemHble BOABI LHMPKYJIHPYIOT B 30HE SK30TN€HHOU
TPELIMHOBATOCTH U OTKPBITHIX TPELIMHAX TEKTOHUYECKOIro reHe3nca. MoIHOCTh 30HbI SK30IM€HHON
TPELIMHOBATOCTH COCTABISIET OT HECKOJIBKUX METpPOB Ha Bojopazzenax o 50-100 M B peuHbIX
nonuHax. Bonel kommiekca Oe3HANOpHBIC, MUTAHHWE OCYIIECTBISIETCS 3a CYeT HMHOWIBTpALUU
aTMOC(epHBIX  OCagKOB, pa3rpy3ka MPOUCXOAUT B IOBEPXHOCTHbIE BOAOTOKU. Bombl
yibTpanpecHbie ¢ MuHepanuzaumeirt  0,07-0,13 r/av®. o XHMHYECKOMY  COCTaBy
TUIPOKapOOHATHBIE KaJbIIMEBbIE, MAarHUEBO-KAJIBIIMEBbIE W HATPHUEBO-KAIbLIMEBBIC. 3arachl
KOMILIEKCA OIPaHUYEHBI.

BomoHocHBIN KOMIUIEKC OTIOKeHHH modeauHckoi cBuThl (Kopb) pacnpoctpanen B
HEHTpaJbHOW Haubosiee BO3BBIIMIEHHOM YacTU pailoHa, /i€ SBJSETCS MEPBBIM OT MOBEPXHOCTH.
BopoBmemartone mopoasl - KpernKue M MacCUBHbIE TY(QQUTHI, MECUYaHUKH, aJCBPOIUTHI U
apruyuutel. OOmIasi MOIIHOCTh TMOPOJA KOMIUIEKCAa B mpezeniax paiioHa cocrtasiaser 1600 w.
BoaoHOCHBIN KOMIUIEKC CONEPKUT KakK MPEcHbIe, TaK U MUHEpPaIbHbIE TPEIIMHHBIE U TPEUIMHHO-
JKUJIbHBIE BOJBI. [IpecHbie moa3eMHbIe BOABI UMEIOT MOBCEMECTHOE paclpocTpaHeHue. TperuHHbIe
BOJIbI IIPUYPOUEHBI K 30HE BBIBETPUBAHUS MOIIHOCTBIO OT HECKOJIBKUX METPOB HA BOAOPA3/eiax /10
150 M B peuHbIx A0NMHAX. TpEIMHHO-)KUIbHBIE BOJABl MPUYPOUYEHBI K 30HAM JpoOJIeHUs
OTJICNbHBIX Pa3pbIBHBIX HapylleHWil. brarogaps cCUIbHON pacujIeHEHHOCTH pelibeda MPOUCXOAUT
WHTCHCHBHAs pa3rpy3ka TPeCcHbIX BOJ IOCPEICTBOM POJHHUKOBOTO CTOKa. XapakTepHa
HEOJTHOPOJAHOCTH (PUIIBTPAIIMOHHBIX CBOMCTB MOPOJ MO IJIOMAAN U B paszpese. [lutanue npecHbIx
MOJ3EMHBIX BOJI OCYHIECTBISIETCS 3a CYET MH(DHUIbTpAIM aTMOC(HEPHBIX OCAIKOB, Pa3rpy3Ka - B
MHOT'OYHCJIEHHbIE TOBEPXHOCTHBIE BOJIOTOKH MOCPEACTBOM POAHUKOBOTO U MOJI3EMHOI'O CTOKA.

IIpecHble moa3eMHble BOJABI pacmpocTpaHeHbl 10 TiiyouHbl 200 M (YyCTaHOBJEHO IO
CKBA)XMHAaM B JojJuHE Jjora MuHepanbHOoro). Boxabl ¢ wmuHepanuzanuenn po 0,2 />
XapaKTePU3YIOTCS TUAPOKAPOOHATHBIM KaJbIIMEBBIM COCTaBOM. Boapl ¢ munepanmzamumeit 0,3-1,0
I/AIM° MMEIOT THAPOKApPOOHATHBIA MArHHEBO-KANBIMEBBI WIH HATPHEBO-MATHHEBO-KATbIHEBHIT
COCTaB.

OCHOBHBIMU BOJIOTIO/IBOASIIUMH HApYIIEHUSIMH SIBIISIIOTCS,, OYEBHUJHO, 30HBI JAPOOJICHUS
TeiMb-Iloponaiickoro pasnoma, Kak HapylleHHMs MepBOro mopsaka Haubojee TIiIyOOKOro
3QJI0)KEHUSA. OTH 30HBl JApOOJEHUS ABISAIOTCA KOJJIEKTOpaMH, KakK JUIsi [POHUKHOBEHUS
UHOUIBTPAMOHHBIX BOJ| Ha 3HAYUTEIbHBIE TIYOMHBI, TaK U MYTAMHU MOCTYIUIEHUS MUHEPaJIbHBIX
BOJI C TJIYOMHBI, TJIe 3aKJIa/(bIBAIOTC OCOOCHHOCTH X XMMHUYECKOT0 cocTaBa. MUHepallbHbIE BObI
pasrpykarTcs B OJIM3MOBEPXHOCTHOM 30HE CIUIOIIHOTO PAaCHpOCTPAaHEHUs MPECHBIX TPEIIUHHBIX U
TPEIIMHHO-)KUIbHBIX BOJ], COCTABIISA C HUMH €IMHYIO THIPABINYECKYIO CUCTEMY.

Ha y4actke MecTopoxieHus 3aUKCUPOBAHO 12 BOCXOAIINX, TA3UPYIOIIUX YIIIEKUCIOTOMH,

HCTOYHHUKOB MUHCPAJIIbHBIX BO. Hcrounuku MUHCPAJIBHBIX BOX PpacCliojiararoTCd B 3PO3HMOHHBIX
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MOHWXEHUAX penbeda (THUINA MONMH PEeK W PydbeB). B TEKTOHMYECKOM OTHOIIEHWUU BBIXOIBI
MUHEPAIbHBIX HMCTOYHUKOB OOBIYHO TMPHUYPOUCHBI K y3j7aM TEPECEUYCHHS Pa3IOMOB IEPBOTO H
BTOPOTO TMOPSAKA C MIONEPEIYHBIMU CTPYKTypaMu 00JIee HU3KOTO MOPSIIKA.

BogooOunsHOCTh BOJOBMEIIAIOMIMX MOPO HU3KAsl, NEOUTHI CKBaXHH H3MeHsroTcs oT 0,05
10 0,74 n/c, ynenbHbIe 1e0UTHI B O0NBIIMHCTBE cirydaeB MeHee 0,1 1/c*m.

Boael ¢ mMunepanuzanuen 4-5,5 1"/L[M3 UMEIOT THUIAPOKApOOHATHBIM HATPUEBBIH COCTaB.
MuHepanbHbIe BOABI XOJIOAHBIE, CIIA00 WM CPEIHEYTICKUCIIBIE, CTA00KUCTBIC.

I'eosioruveckoe cTpoeHne M THAPOre0JOrHYeCKHE YCIOBUSL MECTOPOKIEHUS

MecropoxaeHue «TomoapHOe» CllaraloT BEpXHEMEIOBBIC OTI0KECHHS TOOCTMHCKON CBUTHI,
MOHOKJIMHAJILHO IOIPY’KAIOIIUXCS Ha Ioro-zamajx moj yraamu 25-50°. Bomonposoasimumu
SBISIOTCSL  30HBI  JIpoOneHus omepsiomux  Teimb-IlopoHalickuii  pa3inoM  IU3BIOHKTHBHBIX
HapyIIEHUH, XapaKTEePHU3YIONIUXCS pacClaHleBaHUEM, MUJIOHUTH3AlMEd U TUAPOTEPMAIbHBIM
M3MEHEHHEM Mopoa. MecTopokaeHHE — THAPONHKEKIIMOHHOTO THIIA, C(OOPMUPOBAHO B pe3yibTare
BHEJPEHUS TIyOMHHBIX MHUHEPAIM30BaHHBIX BOJ B IIPECHbIE IPUIIOBEPXHOCTHHIE BOABI IO
Pa3pbIBHBIM HApyIICHUSIM M 0O0pa30BaBIIMX HEOOJIBIINE KYIOJIa MUHEPAIBHBIX BOJ Pa3IUYHBIX
TUIIOB.

TexToHMueckoe CTpoeHHE OO0YyCIOBIMBAEeT clIa0yl0 B3aMMOCBS3b IOJ3€MHBIX BOJl Ha
pa3IMYHBIX ydYacTKax. B CBSI3W € 3TUM Ha MECTOPOXJACHUU YCJIOBHO BBIIEISIOTCS 3araTHBIH,

LCHTPaIbHBINA ¥ BOCTOUHBIH O10KkH (Puc. 4.1.3).
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YCNOBHbIE OBO3HAYEHUA

CkBaXwHbl 1 UX Homepa
27
O} PaSBeﬂOHHO-SKCI‘lJ‘lyaTaLLVIOHHaFI

?@a JkennyaTauuoHHas

5%’ HabniopatensHas

627  PassepoyHas
22 [louckosble 1 pa3BefoyHbIe,
< npobypenHbie B 1970-1974 rr.
32 VICTO4HMK 1 ero Homep

12,68 Kyct ckBaxuH

* [paHunua Mexay
CTPYKTYPHbIMU Briokamm
MeCTOpOXAEHus (ycnoBHas)

BOCTOYHbIV
B1OK

Puc. 4.1.3. Cxema mecTopoxaeHus «TomosbHOE»

['eonoruueckoe cTpoeHnEe MECTOPOXKICHUS ONIPEACIIAECT Pa3BUTHE MIPECHBIX O€3HATIOPHBIX U
c1abOHAMOPHBIX TPEIIMHHBIX BOJ[ MPEUMYIIECTBEHHO B 30HAaX TEKTOHMYECKHX HapYIIEHUU, B
KOTOpBIE BHEIPSIFOTCS BOCXOJAIINE TMOTOKM MHHEPAIbHBIX YIICKUCIBIX OOpPHBIX TpPEIUHHO-
JKUJIBHBIX BOJ, CMEIIMBAIOIIUXCS C MPECHBIMA BOJAAMH B 30HE pasrpy3KH, OOYyCIOBIMBAs TeM
CaMbIM THJIPOXUMHUYECKHUE YCIOBHUS MECTOPOKICHHUS.

Jo wu3ydenHou riayouHel — 300 MeTpoM, BOJOBMEMIAIOIIMMHU TOPOJAMHU  SIBIISFOTCS
TPEIIMHOBAThIE TECYaHUKHU, AJEBPOIUTHI M apTHILIUTHL, TydornecyaHuku, TyOPUTH U TyPsI.
[Toponbl 007amaOT TPEUIMHHOW MPOHMIIAEMOCTHIO, OoJiee MPOHHUIIAEMBbl HHTEPBaJbl B 30HAX
TEKTOHMYECKOTO0  JIpOOJeHUs, HO  OOJBIIMHCTBO  TPEUIMH  «3aJ€UEHB»  MPOIYKTaMH
TUAPOTEPMATBHOM JIEATETLHOCTH, B OCHOBHOM, KapOOHATaMH.

D¢ddexTuBHAS TPEIIMHOBATOCTH MOPOJ XaPAKTEPU3YETCS PE3KON aHU3O0TPOMHUEH U TIIyOxe
20 METpOB UMEET BHIPAKEHHOE CIIOPAINYECKOE PAa3BUTHE.

3ayeranue ypOBHEH IOJ3€MHBIX BOJ[ OT IMOBEPXHOCTH 3€MJIM B OCHOBHOM 3aBHUCUT OT
TUTICOMETPUYECKOTO TIOJIOKEHHUSI TMOBEPXHOCTH 3€MJIM M B MEHBIIEH CTENEHW OT YyTaJICHHUS OT

BOJOTOKOB. Ha IOHM)XEHHBIX y4qacCTKax penLe(ba YPOBCHB ONMM30K K TIOBCPXHOCTU 3CMIJIN. n
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Haxoautes B mpeaenax 0-1,5 m. K Bomopasnmenam oH moHmxkaeTcss U1 MoxeT gocturats/0 m. Tlo
a0COJIIOTHBIM OTMETKaM Ha0JII0/1aeTcst 00111ee CHMYKEHNE YPOBHEH ¢ 3armaia Ha BOCTOK.

B 30HaxX TEKTOHMYECKOW TPEUIMHOBATOCTH B MHTepBase rayomn ot 10 mo 200 merpos
neOuThl ckBakuH m3MeHsuuch ot 0,03 mo 0,6 n/c npu nmonmxenusx yposus ot 1,33 mo 11,09 m.
VY nenpabie ne6uthl — 0,004-0,46 n/c*m. BogonpoBogMMOCTh 3aBUCUT OT CTENIEHU TPEIIMHOBATOCTH
u cocrasiser 0,4-17 MZ/CYT. [luTaHre TPOMCXOAMT 3a CUET aTMOC(EPHBIX OCATKOB, pa3rpy3ka — B
MOBEPXHOCTHBIC BOJOTOKH. Bojpl mpecHble, TO XHUMHYECKOMY COCTaBY OJHOTHIIHBIE —
TUAPOKapOOHATHBIC HATPUEBO-KAIBIIMEBBIC ¢ MUHEpanu3anuei 1o 0,2 /o,

MuHepaiabHble BOJBI Ha MECTOPOXKACHHH «TOMOJBHOE» B €CTECTBEHHBIX BBIXOAAaX
BCTPEYAIOTCS TOJIPKO B HUKHEH YacTH Jiora MuHepansHoro (uct. 1,2; puc. 4.1.3.). Ha noBepxHoCTH
30Ha MUHEPAJIbHBIX BOJI OKOHTYpHUBaeTcs mojocoil mupuHoit 10 130 M u Ha paccrosiHue a0 450
METpOB 3a 3amaj oT p. [lodeauHkM BIoibL jora MuHepanbHOro. OCHOBHBIM IyTEeM MOCTYILICHHS
MUHEPATBHBIX BOJ SBJIAIOTCS TPEIIUHHBIE 30HBI Pa3phIBHBIX HAPYIICHUN B BOJOHOCHOM KOMILIEKCE
MoOETMHCKOW CBUTHL. D(PQeKTHBHAS TPEIIMHOBATOCTh KaK B pa3pe3e, TaK M B IUIaHE, Pa3BUTA
BechMa HepaBHOMEpHO. OTIeIbHBIC HHTEPBAJIBI C TIOBBIIIICHHON IPOHUIIAEMOCTBIO PACIIONIOKCHBI, B
OCHOBHOM, Ha riryonHax 10 100 M. TpenmHoBaToCTh, B 1IEJIOM, OY€HB CJIadasi, 4TO TOATBEPIKIACTCS
BeCbMa HEOOJIBIIMMH ITPUTOKAMU MHUHEPAIbHBIX BOJ B CKBOKHUHBI. KOJIJIGKTOpaMu MOA3EMHBIX BOJI
SBIISIOTCS B OCHOBHOM TPEIIMHBI TEKTOHUYECKOT'O MPOUCXOXKACHUS, YTO 00YCIOBIMBACT pPa3BUTHE
TPEIIMHHO-KWIBbHBIX BoA. OmHaKo, Mpu 00pa30BaHUU KYIOJA PACTEKAHMS, MUHEPAIM30BaHHBIC
BOJBI BHEJIPSIOTCS B TOPOJBI C 3K30TCHHON TPEIIMHOBATOCTHIO, M HA OTACIBHBIX YYaCTKax
MUHEPATBHBIC BOABI MOTYT IPUHUMATh TPEHIMHHO-TUTACTOBBIA XapaKTep pPaclpOCTPAHCHHUS.
YpoBHH MUHEpaTH30BaHHBIX BOJ OOBIUHO HUKE YPOBHEH MPECHBIX BOJ M TOJIHKO B HUKHEH 4acTu
nora MuHepansHOT0 HaOI01aeTCs MPEBBIIICHNE YPOBHEN MUHEPATU30BaHHBIX BOJ HAJl YPOBHSAMU
MPECHBIX BOJI, BEPOSITHO, H3-32 HAJIMYUS DKPAHUPYIOMIETO pas3jioMa CyOMepHInOHAIBHOTO
npoctupanus. EMKOCTHBIE W (DHIBTpAallMOHHBIE CBOMCTBA BOJOBMEIIAIONIMX ITOPOJ HH3KHE.
JebuTthl CKBa)KMH, BCKPBIBIIMX MHUHEpalibHble Bonbl, coctaBwin (0,08-0,74 n/c mpu mOHUKEHUH
ypoBHs oT 0,35 mo 17,8 M. Vnensnusie neoutst — 0,02-0,14 n/c*Mm, BogompoBogumocts— 0,4-5
MZ/CyT.

Ha mecTopoXacHHH W TIPWICTAIONICH TEPPUTOPUU PA3BUTO HECKOIBKO Pa3HOBO3PACTHBIX
BOJIOMOJIBOSIINX CUCTEM Pa3IOMOB, Pa3elieHHBIX MPAKTUYECKH BOJOHETIPOHHUIIAEMBIMHI 30HAMH.
[To-BuIMMOMY, TIO pa3HBIM pa3ioMaM MUHEPATU30BAHHBIC BOJBI MOCTYMAIOT C Pa3IMYHbIX TITyOUH
U W3 Pa3HBIX 0YaroB, YTO OOYCIOBJIMBAaEeT (OPMUPOBAHWE HA MECTOPOXKICHHU TPEeX THITOB
MUHEPATBHBIX BOJI, OTIUYHBIX WU TI0 MUHEPATN3AIUH, WIH 110 XUMUYECKOMY U Ta30BOMY COCTaBY.
B rumpoxumudeckoM paspe3e BAONb TalbBera jora MUHEpalbHOTO C 3amaja Ha BOCTOK

MPOUCXOAUT YBCIMYCHUC MUHCpAIU3allUN OT 2 o 5 T/I[M3 n CMCHaA THIIA BOA: FHI[pOKap60HaTHLIX
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KaJIBIIUEBBIX Yepe3 THIPOKAPOOHATHBIC KAJTBI[MEBO-HATPUEBBIC Ha THAPOKAPOOHATHBIC HATPUEBBIC.
B Tom >xe HampaBJIeHUU TPOWCXOIUT yBEIMUYEHHE KOHIIEHTpanuu Oopa ot 1-5 go 100 Mr/z[M3 U
oonee (Puc. 4.1.4.). B ueHTpanbHOM M 3amaJHOM OJOKaxX B MOJ3EMHBIX BOJAX B Pa3IMYHBIX
KOJIMYECTBAX MPHUCYTCTBYET PACTBOPEHHAs U CBOOOIHAs yriiekucioTa. KoamdecTBo pacTBOpeHHOU
YTJIEKUCIIOTHI tocTuraet 900 MF/I[Mg, cBoboaHoi — 2,0 F/,Z[Ms.

B 3amagHoM 0JIOKE MECTOPOXKACHHS PacIpOCTPaHCHBI THIPOKAPOOHATHBIC KaJbI[MCBBIC

3
BO/IbI. MuHepanm3anus BoJbl u3MeHsercs B mpenenax 0,2-2,0 r/am”.

BCB

360
340
320
300
280
260
240
[ 220
200
180
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140
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100

M 100 50 0 50 100 m
YCJIOBHBIE OBO3HAYEHM S
TEKTOHMYECKast 30Ha Apo0IeHUs MHHEPAIN3aLHsL, /11

BOJAOHOCHAas <20
2

-

Xk
. ]
~—+ Qe: p:
= O€3BOJHAA
% C HEBBIAICHEHHBIM I'MAPOTCOJIOTMYECKUM 3HAUYCHHUEM

>4.5

20

CKBa)KMHA U €€ HOMEp, BHU3Y - [1yOUHa, M

53,0

Puc. 4.1.4. T'unporeoxumuueckuii paspe3 mecropoxxaeHus «TomonbHoe» (3aBanckuit W.T'.,
no Marepuanam Yebaun B.A., 1972)

Tunuynas popmysna XMMUYECKOT'O COCTaBa:

12 HCOs 97 B4,0pH6,4
Ca73Mgl5 (Na+ K)11

Konnentpanus crnenupuveckux KOMIIOHEHTOB HIDKE KOHIWIMOHHBIX. Ha MomeHT

WCCIIEIOBaHM BOJja ObUTa MpU3HAHA, KaK HE IMPEJCTABIIONIas WHTEpeca. B akTyalbHOW Bepcuu
(TOCT P 54316-2011 [2]) mo coctaBy Boaa Onm3ka k IV rpynne — 'mapokapOoHaTHas MarHMeBO-

KajJblIUCBas1 (KaJ'ILL[I/IeBO-MaTHI/ICBaH), THUIIT Fna3013c1<1/1171, Ha3HauYeHHE — CToJIoBas. B HacTosmiee
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BpeMsi OyTuiaupoBaHHash Boja [mazoBckoro mectopoxiacHuss B [IpuMopckoMm Kpae MoJb3yercs
ITUPOKOH MOMYJIAPHOCTBIO, BBIITYCKAeTCs 1Mo OpeH10M «MOHACTRIpCKas».

B BocTouyHO  yacTH  BOCTOYHOrO  OJIOKA  MECTOPOXKACHHS  PACIPOCTPAHECHBI
TUJIpOKapOOHATHBIE HATPHUEBbIE MUHEpAJIbHBIE BOJbI. BCKpBITHI ckBakuHamu 22 u 627, riyouna
m3yuenus: 150-300 merpoB. MuHepanuzanus Boa usmensiercs ot 2,0 mo 3,5 F/Z[Ms. Conepxar
0oJIbIIIOE KOJIMUECTBO Oopa: mo ckB. 22 — 48,1-74,6 MF/,Z[MS; mo ckB. 627 — 80,3-109,0 MF/I[Ms. ITo
BenuuuHe pH Boxbl HeTpanbHbIe. ['a30BbIN COCTaB — A30THO-METAHOBBIN.

Tunuynas popmyna XMMHUYECKOTO COCTaBa:

CkBaxuna 22
HCO397

2,0
(Na+ K)94 Cad

CkBaxuna 627
HCO398

36
(Na+K)92Ca5
XUMHUECKUH COCTaB THAPOKAPOOHATHBIX HATPUEBBIX BOJA (DOPMHUPYETCS MCKIIOYUTEIBHO B

B49 pH74

B100pH7,2

pe3yibrare KaTHOHHOTO OOMEHa C BOJOBMEMIAIONIMMH TOpojaMu. B  OambHEOoJorndecKoM
OTHOILICHUHU MTPUMEHATHCS HE MOXET M3-32 BRICOKOT'O COJIEpKaHusI Oopa.

I'uapoxapOoHaTHBIE KaJbIMEBO-HATPHEBBIC BOABI PAa3BUTHI B IIEHTPAIbHOM OOKe U
3amaJHoOM YacTH BOCTOYHOTO Os0Kka. Boawl BCkphITh ckBaxkunamu 6a, 509, 508, 631, 633, 634, 628,
629, 27, 26, 13a, 1a, 11a. I'myouna u3ydenus — 10 190 merpos, B cpenneM 100 meTpos.

Munepanu3zaius Bojsl B uHTepBane riryoun 10-100 metpoB Haxonutcs B mpenenax 2-4,5
/v, ['my0xe B ecTeCTBEHHBIX YCIOBHSIX MO BCEH MPOTIKEHHOCTH y4acTKa paclpOCTPAHEHBI BOIBI
¢ MHHepanuzaiuei Oonee 4,5 r/am°. 3HauMTENBHBIE KONEOGAHHUS MUHEpATU3allid B Pa3IUYHbBIX
CKBO)KWHAX B OOJIBIION CTETICHH OOYCIIOBJICHO MX KOHCTPYKIHSMH U JICOUTAMHU, OTPEICIISIOIINMU
pa3HbIe TPOTOPIMHM TIOCTYIUICHUS B CTBOJI CKBOKHHBI TIPECHBIX IMOBEPXHOCTHBIX M CEJIEHBIX
IyOMHHBIX BOJI. TakuM 00pazoM, MoydeHUe BOABI OMPEIEIEHHOTO U TOCTOSHHOTO XMMHYECKOTO
COCTaBa MOKHO JIOOUThCS PETYIMPOBKOM NeOUTa HKCIUTYyaTallMOHHON CKBaKUHHBI.

Bona mectopoxnenus «TomonmbHoe» ucnons3oBana B ['OCT P 54316-2011 B kauecTBe
stanoHHor Juist 116 rpynmel (I'mppokapOoHaTHas KalblMeBO-HAaTpueBas (HaTpUEBO-KalblMeBast),
60pHas), TuN BoAbl «CaxaaTMHCKHI».

dopmyna XUMAYECKOTO COCTaBa:

Mzo-5.0 HCOs=90 oH5,5-6.4
(Na+ K)50-70 Ca 20- 40

Copmepxanne H3BO3; — 130-230 Mr/;[Mg, CO,— 800-2000 Mr/J:[M3. Haznauenune BoabpI -

neueOHas. Ilo KOHIOCHTpAUU YIJICKUCIIOTBI — OTHOCHUTCA K T'PYHIIC YITICKHCIIbIX. MeauiuacKue

MOKa3aTeNIy Mo MPUMEHEHHUI0 — 00JIe3HH MUIeBoAa (330(harut, ractporsodareanbHas pedroKcHas
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00JIe3Hb); XPOHUIECKUN TACTPUT C HOPMAIBHOW M MOBBIIEHHON CEKPETOPHON (DYHKITMEH KemyaKa;
S3BCHHasi OOJIE3Hb JKeIyaka ¢ 12-epCTHOM KHWIIKW; OO0JEe3HW KHIICYHUKA (CHHAPOM
pa3IpakeHHOTr0 KUIIEYHHKA, AUCKUHE3UsI KUIIEYHUKA); OOJIE3HN TEUSHH, JKEITYJAOYHOTO My3BIps U
JKEITUEBBIBOJSINX IyTeH; OO0JIE3HU MOPKETYTOUYHOM JKene3bl (XpOHMYECKMM MaHKpPEaTuT);
HapylIeHWE OPraHoB IMUIIEBAPEHUs IOCJIE OINEpPaTHUBHBIX BMENIATEILCTB IO IMOBOJY S3BEHHOMN
00JIe3HN KeTyIKa, MOCTXOICHUCTIKTOMIUYECKHE CUHAPOMBI; 00J€3HM 0OMEHa BellecTB (caXxapHbIi
nrabeT, O)KUpeHue, HapyIIeHHe COJIEBOTO U JIMIMTUIHOTO 0OMEHa).

KoHmeHTpanuss HOPMHUpPYEMBIX O3JEMEHTOB HAaXOIUTCS B JIOMYCTHUMBIX pamkax. B
0aKTEPHUOIOrMYECKOM OTHOILIEHUH BOJIbI 0J1aromnoIyyHbl.

B HapymieHHbIX yclnoBUAX (MIPUHYAUTEIbHAS OTKAYKa U3 CKBAXKMHBI) KAUECTBEHHBIN COCTaB
MOJ3EMHBIX BOJI U3MEHsEeTCA. Tak Kak THMAPOreOXUMUYECKUN 00IHMK MOI3EMHBIX BOJ (hopMUpyeTcs
B pe3yJbTaTe CMEIICHUS MUHEPAIM30BAHHBIX M TPECHBIX BOJ, MHUHEPAIH3aIMsi, XUMHUECKUH |
ra3oBblid COCTaB 3aBUCUT OT MIPOMOPLUN CMEIIeHHs, 4YTO HAOII0JAlIoCh B MPOIECCE OMBITHO-
(GUIBTPAIIMOHHBIX PadoT.

YcaoBusi popMupOBaHUS MUHEPATBLHBIX BO/I.

I'mapokxapOoHaT coxepxamue BOAbI (HOPMHUPYIOTCS B TEPPUTCHHBIX IOPOAAX, NpH
npeobiaganuy  UHQWIBTPAIMOHHOTO peXHMa B YCIOBHUAX YIJIEKHCIOTO BbIIIETaYUBAHMUS.
KarnoHHslif cocTaB BOJA BHE 30HBI aKTHBHOTO BOJOOOMEHA HATPUEBBIA. Mwurpamus HaTpus w3
BOJIOBMEIIAIOIIMX TOPOJ B TMOA3EMHBIE BOJBI OCYHIECTBISETCS 3a CUET YIVIEKHCIOTHOTO
BBIIIEJIAYMBAHUS TT0JIeBOTO mmara. O0 3TOM CBUIETEIHCTBYET BBICOKAs! MOJIEBOLIATOBOCTH ITOPOJI,
NPUCYTCTBUE B BOJAX AIOMUHUS M KpeMmHe3eMa. M3-3a BBICOKOW KapOOHATHOCTH BYJIKAaHOT€HHO-
0CaZI0YHBIX MOPOJI MOOEIUHCKON CBUTHI, YaCTh KaJlbLIMs MMO3EMHBIX BOJI OOMEHUBAETCS HAa HATpUH
MOTJIOIIEHHOT'0 KOMIUIEKCa TIIMHUCTBIX TOPOJI, YTO, B CBOIO OUYEPEb, CIIOCOOCTBYET HAKOIICHHUIO B
BOJIE TUAPOKApOOHAT-NOHA, SKBUBAICHTHOMY HATPHIO.

I'enesnuc Oopa B MHUHEpPANbHBIX BOJAX MECTOPOXKAECHUs «TOIMoIbHOE» HMMEeT
TepMoMeTamopduueckuil xapakrep. [IposBienne OopHOW MHMHEpaIM3alMKd HAOMIONAeTCs BO BCEX
Pa3HOCTSIX BEPXHEMENIOBBIX MOPOJ MOOETUHCKONW CBUTHI. OTMEYaeTCsl OTHOCUTEIbHOE YBEIUUCHHE
comepkaHuss Oopa B TJIMHHACTBIX U BYJKaHOTEHHBIX TIOPOAAX. YCTAHOBJIEHO TIIOBBIIICHHE
conepxkaHus Oopa 1Mo Mepe oOoramieHus MOPOJA PACTHUTEIBHBIM JETPUTOM, B MEHBIICH Mepe — B
3aBHCUMOCTH OT CTENIEHH KapOOHATU3AIUH.

Ipy MuHEpaTu3auy B npefenax 2,0 — 5,0 r/M° MeX/Ty COEHOCTBIO BOBI H CONEPKAHIEM
Oopa ycTaHOBJIEHa TeCHasi CBiI3b — KOX(DOUIMEHT MapHOW KOPPENSAIUU ISl BOABI U3 CKB. 6a
cocrasiseT 0,8, ms cks. 27 — 0,96.

CoBpeMeHHOE COCTOsIHUE.
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Mecropoxaenue skcruryatupyercas ¢ 1977 roga. MuHepanbHas BOJa BBITYCKAeTCS B
OyThutKax moxa operaoM «CaxanuHckas». Jlo 1eBIHOCTHIX ro10B 20 Beka BoJia MOJIh30Bajlach OUYCHb
0OJIBIIION MOMYJSIPHOCTHIO Yy xkuTesne CaxalnHa U MPOU3BOJMIACH B OOJBIIMX KOJIMYECTBax. B
HACTOsAIIee BpeMsi O0bEM MPOM3BOJCTBA BEChbMa HE3HAYHWTENeH. B TedeHWe BCero BpeMEHU
OKCIUTyaTHpPYeTCs OHa CKBakuHa Ne 6a-Oumc. Bmamenen munensuu - TOO "Tymen n K*' JITI,
3aBOJI MHUHEpaJIbHBIX BOJ. HopMaTuBHO-pacdeTHBIH BOJ00TOOp cocTamiseT 3250 M3/FO,Z[, qTO
3HAYMTEILHO MEHBIIIE BO3MOXKHOTO.

['maporeonornyeckue ycaoBusi MECTOPOKICHHUS, @ HUMEHHO CMEIICHUE COJICHBIX TJTYOMHHBIX
BOJI ¥ MPECHBIX TOBEPXHOCTHBIX BOJ U OJIOKOBOE CTPOSHHUE MECTOPOXKICHHUS, a TaK YK€ JOCTATOYHO
JIeTalibHasi €r0 U3y4EHHOCTh, MPEAOINPENETAIOT TOCTATOYHO HIHMPOKHE BO3MOKHOCTH MOJY4YECHUS
pa3HOOOpPa3HBIX TUIIOB MUHEPAIBHBIX BOJ. Perymupys rinyOuMHY yCTaHOBKH (DUIBTPOB W JCOUT
CKBQKUH B Pa3IMIHBIX OJIOKAX MOXKHO JOOHUTHCS JTOOBIYH BOJBI TPeOyeMOTO XUMUYECKOTO COCTaBa
(OT 1€9e6HOTO 0 CTOJIOBOIO Ha3HAYCHUS ).

Ha ceromnsimiauii eHs B 3amagHoM OJIoke, 06€3 JOMOJHUTENBHBIX 3aTpaT Ha pa3BEIOYHBIC
paboThl, MOXHO J00BIBaTh BOJY CTOJOBOrO Ha3HadeHws, Tum [mazoBckuii. lleHTpanbHbl U
BOCTOYHBIN OJOKHM TEPCIEKTHBHBI JUTSI Pa3BEAKH BOJ, aHAJIOTUYHBIX TAaKUM H3BECTHBIM OpeHIaM,

KakK «bxHn» 1 «bopKOMM».
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5. [loponaiickuii ropoackoii oKpyr

B 1968 rogy B paitone nmoc. MatpocoBo Iloponaiickoro paitona cnenuanucramu HOxHo-
CaxalnMHCKOW Te0JOropa3BeIOYHON DJKCHEAUIMK Oblla TPOBEACHA KOMIUIEKCHAs T'€OJIOro-
ruaporeojiornueckas cbemka Macmrada 1:25000 wa tomanu 42 KM, ens paboT — moucku
HMCTOYHMKOB MHUHEPAIbHBIX BOJA TuUMa «bopkoMu». YYacTOK IMOUCKOB HAXOIWJICS B BEPXHEM
TeueHnH peku MarpocoBka HuxHss, B 5 kM 3anagnee nocenka MarpocoBo [loponalickoro paroHna
Caxanunckoi obnacrtu (puc. 5.1.1.)

B pesynbrare OBUIM OTKpPBITBI TPU TPYIIBl HCTOYHHUKOB MHHEPAIbHBIX YIJIEKHUCIBIX
TUAPOKApOOHATHBIX HATPHEBBIX BOJ C OOIIEeH MHHepaau3amuer ot 2,8 F/,Z[M3 mo 10,9 r/I[M3.

Cozeprkanue yriekucnorsi — 10 4,6 r/am° (Puc. 5.1.2) [12].

\

Toepanuunoe

O Ces. Xanoaca

Onop | \

\\‘h
NVl

)

30kM 15 0 15 30km
— — |

YenoBHBIE 0003HAUYEHUS

['uapomunepasbHas 30Ha ThiMb- NN OO6nacTb pacnpocTpaHeHUs
[TopoHaiickoro pernoHabHOro HEOTr€HOBBIX TOPOJ
paznoma

ObnacTh pacrpocTpaHeHHs
% BEPXHEMEIIOBBIX
(nobeMHCKasl CBUTA) MOPOJ

E MuHepasbHble HCTOYHHKH

Puc. 5.1.1. OG30pHas cxema yyacTKa MOMCKOB MUHEPAIbHBIX BOJ THUIA «BopxKoMu»
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M100 0 100 200m
L 1 ]

YCNOBHbIE OBO3HAYEHUA

10 WCTOYHUKKN TUNa “bopxxomun”, 6 POAOHWKM NpECHbIE,
9 BBEPXY - HOMEpP UCTOYHUKA BBEPXY - HOMEP UCTOYHMKA
7
9 WCTOYHMKM C 3anaxom H,S, | Mecra Bbixofa rasa
BBEPXY - HOMEP UCTOYHMKA

Puc. 5.1.2. Cxema pacnonoxeHus: MUHEpaJIbHbIX HCTOUHUKOB
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5.1. KiiroueBble HCTOYHHKH

Pexa Kirouesas, npaBblil npuTOK peku MarpocoBku HukHel, Bnagaet B HEe B BEpXHEM
tedeHuu. B rpynmy KitoueBbIx BXOAST 5 UCTOUHHKOB, PACIOJIOKEHHBIX IO JIEBOMY OOPTY peKH Ha
OJIHOU JTMHUH, MPOTsHKeHHOCTHIO 30 M (Puc. 5.1.2).

Hcmounux Ne I pacrionoxxeH Ha jeBoM Oepery p. KimtoueBoit B 1610 M ot ycThs. McTounuk
BBIXOJMT W3 TPELIMHbI B II€CYaHMKaX, Ha BblcoTe 1,3 M HaJx ypoBHEM Bojbl B peke. McTouHuk
HUCXOJSIINNA COCPETOTOUCHHBIH.

Bopa GecriisetHas, npo3payHasi, HaChIIIIEHHAs YTIEKUCIOTOM, C1a00CcOI0HOBaTast Ha BKYC, CO
c1abbIM 3a1maxoM cepoBoI0poa. XUMUYECKUNA COCTaB BObI:

HCO382Cl18

(Na+K)79Cal4 P
B BOJC MMPUCYTCTBYCT ABYXBAJICHTHOC KCJIC30 B KOJIMICCTBEC 29 Ml"/I[M3.

CO22,11t/mM3 Mag

CocTaB pacTBOpEHHOTO Ta3a (B 00beMHBIX mporeHTax): He - 0,0018; O, - 1,352; N, - 8,125;
CH4 - 0,004; Ar - 0,215; CO; - 91,28; C,Hg - 0,001776; CoHy - cniennr; C3Hg - 0,001520.

Cpennuii nedur ucrounuka — 0,065 n/c, remneparypa Boasl — 5°C.

HUcemounuxku Ne 2 u Ne 3a. Pacnonoxensl Ha pacctosHuu 0,5 M Ipyr OT Apyra, yCIOBHUS
BBIXOJIa OAMHAKOBbIE. MICTOUHUKHN BBIXOIAT B JieBoM OopTy p. KiroueBoii, B 1617 M OT ycThs, Ha
BbicoTe 0,9 M Hax ypoBHEM BOJABI B peke. Bbixoa BOAbI MpHUYpOUEH K TPEIIMHAM B MECUAHHMKAX,
UCTOYHUKU HHUCXOAsIIME paccpenotodeHnble. CymmapHsblii nebut ucrounukoB — 0,012 x/c,
Temreparypa Bojsl — 8°C.

Bona mpospaunasi ¢ KHCIOBAaThIM MPHUBKYCOM, CO CJIa0bIM 3amaxoMm cepoBojopoja. [lpu
OTCTaMBaHUU OBICTPO BbINAAAET OyphIi ocanok. Bona runpokapOoHaTHas HaTpueBas. XUMHUYECKUI
COCTaB BOJIbl UICTOYHHKA 2.

02,0 1/3 Mas—HC82CI8 g g
(Na+ K)78Cald Mg7

B Boze mpuCyTCTBYeT IBYXBaJCHTHOE JKelle30 B KoimdecTBe 3,3 Mr/1, TpexBaienTtHoe — 4,0
MI/J1.

XHUMHUYECKHUM COCTaB BOJBI HICTOUYHHKA 3a:

HCO0381CI19

CO21,6 r/aM3 Mag p
(Na+K)79Cal5Mg5

H6,4

CocraB pacTtBopeHHOrO ra3a (B 00BeMHBIX MporeHTax) (ucrounuk 2): Oz - 0,884; Ny -

7,459; CH,4 - 0,001; Ar - 0,204; CO, - 92,46; CoHg - 0,000488; C,H,4 - cneasr; CsHg - 0,00019.
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HUcmoynux Ne 3 pacnosioxxeH 1o jgeBomy O6oprty p. Kmrouesoit, B 1620 M oT ycThs, Boaa
BBIXOJIUT W3 TPEUIUH B MEeCYaHWKAX, HCTOYHUK HUCXOIAIINN paccpenoToueHHbId. CpeaHuii 1eout
ucrounuka — 0,019 n/c, remneparypa Bozst —7°C.

Bona mpospaunas OeciBeTHas co caa0bIM  KHCJIOBaTbIM MPHUBKYCOM M 3allaxoM
cepoBopopona. Ilpu oTcrauBanum OBICTPO BbIMAgaeT Oypbld WIMCTBI  ocanok. Bomna
ruipokapOOHaTHAsA HaTpUeBas. XMMUYECKHI COCTaB BOJIbI HCTOUYHHUKA 3!

COA31/m3 Meg—1CORBICIS gy
(Na+ K)79Cald Mg7

CocraB pacTBOpeHHOr0 Ta3a (B 00beMHbIX mporieHTax): O, - 0,158; N, - 0,756; CH,4 - 0,035;

Ar-0,272; CO; - 98,76; CoHg - 0,000799; CoHy - 0,001635; C3Hg - 0,00018.

Hcmounux Ne 10 BexonuT B 1eBoM Oopty pexu Kiroueoit, 1590 M ot yctbs Ha BbicoTe 0,5
M HaJ YPOBHEM BOJIbI B peke. BbIXo mprypoUeH K TpelruHaM eCYaHNKOB, HCTOYHUK HUCXOSIIHN
paccpeoTOUCHHBIH.

Bonga mpospauynas, OeciBeTHas, C KHCJIOBaThIM IPUBKYCOM M CJIA0bIM 3amaxoMm
cepoBojgopona. Cpenuuit 1ebut Bozawl 3a nmepuon HaOmoaenuid — 0,004 n/c, Temreparypa BOIbI —
6,5°C.

XHUMUYECKUHN COCTaB!

CO:2.3 13 Mag—CR83CIT ey
(Na+ K)76 Cal3 M gl0

CoctaB pacTBOpeHHOro rasa (B o0beMHBIX MporeHTax) (uctounuk 3): O, - 0,112; N, -

1,961; CHy - 0,475; Ar - 0,159; CO; - 97,29; CoHg - 0,000178; C2H4 - 0,001308.

KitroueBbie HCTOYHUKH COJIEPIKAT MOBBIIIEHHOE KondecTBo 6opa (HBO,— 0,86-0,89 F/I[MS).

5.2. MaTpocoBcKHe HCTOYHUKH

Hcmounux Ne 7 BRIXOAWT B pycie pyubs, BIAJAIONIET0 ¢ IpaBoro 6opra B p. MarpocoBka
Huxnss, 925 M Boime ycths p. KiroueBoit. BeIxon nMcTOUHMKA TPUYPOYEH K TEpecIanBaHHUIO
JPOOJICHBIX apPTHJUIMTOB M MECYAHUKOB. BoJ1a BBIXOUT U3 HECKOIBKUX TPEIIUH MHPUHON 110 0,5 M.
Cpenunii 1edut ucrounuka — 0,068 11/c, remneparypa Bozasl — 3,5°C.

Boga mpo3pauynas, OeciBeTHas, C KHCJIOBaThIM MPHUBKYCOM U cIa0bIM 3amaxoMm
cepoBoaopoza. [Ipu oTcTanBaHUM U3 BOJIBI BBITIAAAET OYPBIA MIHCTHIN OCAIOK.

XUMUYECKUHN COCTaB!

CO r/m3 Moo 1 CO384CII6 ey
(Na+K)71Ca20

CocTtaB pacTBOpeHHOTO Ta3a (B 00beMHbIX mporenTax): O, - 0,390; Nj - 1,212; CH,4 - 1,040;

Ar-0,172; CO; - 97,18; C,Hg - 0,000137; CoH,4 - 0,00127.
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Hcmounux Ne 9 pacrnioniokeH Ha mpaBoMm Oepery p. MarpocoBka Hwxkusas, 1075 M Bblte
ycthsi p. KiroueBoit. McTouHuk BBIXOAMT B 25 M HaJ YpPOBHEM BOJbl B peke. Bwixoa Boabl
IIPUYpOYEH K TPCIIMHOBATHIM IeCYaHUKaM. JICTOYHHMK HUCXOIAIIMU pPacCpelOTOYEHHBIM.
Hcrekanue BoIbl IPOUCXOIUT U3 HECKOIBKUX TPEILIHUH.

Boga mpo3pauynas, OeciBeTHas, C KHCJIOBaThIM MPHUBKYCOM M cIa0bIM 3amaxoMm
cepoBojiopoza. [Ipu oTcranBaHuM Ha BO3AyX€ BbIMAAAeT OypbIil WIMCTBIM OCAIOK THIpATa OKUCU
xenesa. Cpennuii nedut ucrounuka 0,054 n/c, remneparypa Boasl — 2,5°C.

XHWMHYECKUI COCTaB!

COAT /3 Mag— HCO383CIT ey
(Na+ K)67 Ca22 Mgl0

CoctaB pacTBOpeHHOTO rasa (B 00beMHBIX mporenTax):0; - 0,728; N, - 4,11; CH40,205; Ar
-0,227; CO, - 94,72; C,Hg - 0,000137; C,H4 - 0,00131.

5.3. EnbHbBIE HCTOYHUKH

['pynna MuHepanbHBIX HMCTOYHHKOB pacIoiokKeHa B JoJMHE peku I[loToMok — mpaBoro
nputoka pexku EnpHol. McTtounuku Beixonar B 500 merpax oT ycThs mo oboum OopTaM pekd Ha
BbicoTe 0,2 — 1,0 M Hax ypoBHEM BoOAbI B peke. [IpoTskeHHOCTh pa3rpy3ku MUHEPAJIbHBIX BOJbI
coctaBisier okojo 50 M. Pasrpyska mnpuypoueHa K pa3pbIBHOMY HApYIICHHUIO, CEKYIIEMY
repeciiauBaHue MeCYaHUKOB U apTHILITUTOB.

Bona npospaunas, GeciBerHas, ¢ cogoBbIM BKycoMm. OOmmass munepanmm3anus — 10 /.
[Ipu oTcTavBaHMM BOJABI U3 HEE BBIMAJAeT OYphId XJIOMbEBUAHBIN ocanok. CymMMmapHBIM nedut
MCTOYHMKOB onenuBaercs B 0,1 1/c, remneparypa Boasl — 5,2°C.

XHUMUYECKUHN COCTaB!

CO24,6 r/mv3 Mioyo HCOs 90 H6,2 HBO22,8

(Na+K)69Cal8 Mgl3"
B HNCTOYHHUKAX MI/IHepaJ'ILHLIX BOA U B pyCJIe peKH HOTOMOK Ha6HI'O,HaeTCH HNHTCHCHUBHOC

BhbIjIesieHne ra3oB. CyMMapHbBIN pacxo ra3oB onenuBaetcs B 0,04 ii/c.
CocTtaB pacTBOpPEHHOTO Ta3a (B 00beMHBIX TporieHTax):02-1,22; N»-5,758; CH4-0,172; CO,-
92,83; C,He- 0,000301; C,H4- 0,0013; C3Hg- 0,00076.

5.4. EcrecTBeHHbIEe ra30MposiBJIeHUs
EcTtecTBeHHBIE Ta30mposBIIeHUs] HAOTIOIAIOTCS B HOMHE peku KimroueBoil, OKOJI0 BBIXOJ/IOB
MUHEpaIbHBIX UCTOUHUKOB.
CnaOble BBIIENEHUS CBOOOTHOTO ra3a OTMEYEHBI OKoJo ucTouHuka Ne 10 B pycie peku.

bonee unTteHcuBHOE BbIENeHHE ra3a HaOMogaeTcs B pycie p. KitoueBoil B 15 M BbIllIe HCTOYHUKA
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Ne 3. I'a3z BBIXOZMT pacCpedOTOYEHHBIMH CTPYSIMH M OTACIBHBIMH ITy3bIPDbKAaMH M3 PYCJIOBBIX
otaoxenuii. CoctaB rasa. HyS - 26,37%; CO, - 7,12%; CHy - 52,92%; O, - 2,29; N, - 11,3.

ITo xagectBy Boabl KitoueBbiX, MaTpocoBckuX W EJBHBIX HMCTOUYHUKOB OJIM3KH K BOJIE
mectopokaenus «TomompHoe». 1o ananoruu Moryr ObITh OTHECEHBI K JICYEOHBIM, YIIIEKHCIIBIM,
O0opHbIM. MeIUIMHCKHE [I0Ka3aTesld [0 IpPUMEHEHHI0 — OoJie3HH muIeBoaa (330¢arurt,
ractpos3odareanbHas pedirokcHas 0o0Je3Hb); XPOHMYECKUH TracTpUT C HOPMAIbHOW H
MOBBIIIEHHONH CEKPETOpHO (yHKIMEW >Kelnyaka;, s3BeHHas OoJIe3Hb jkenyaka W 12-mepcTHoi
KUIIKK; OOJIE3HM KHIIEYHUKA (CHHIPOM Pa3IpaKCHHOTO KHUIICYHHMKA, JUCKHUHE3Ms KHUILICYHUKA);
00JIe3HH MEYEHHU, XKEJIyJOUYHOTO IY3bIps U JKEIUYEBBIBOAALIMX IyTeH; OOJIE3HU IMOIXKEIyI0YHON
&KeJe3bl (XpOHMUYECKUI NaHKpeaTHT); HapylleHHEe OpraHoB IHIIEBAPEHMs IOCJIE ONEpaTHUBHBIX
BMEIIIATENILCTB MO MOBOJY SI3BEHHOW OOJIE3HU KETYyIKa, MOCTXOJICHUCTIKTOMUYECKHE CUHIPOMBI;
0one3Hn oOMEHa BemIeCTB (caxapHbI nualdeT, OKUpEHUE, HAPYIICHHE COJEBOTO M JIMIHIHOTO
obmeHa).

6. Yrieropckuii ropoackoii okpyr

6.1. Jlecoropckue HCTOUYHUKH
Jlecoropckue MCTOUHUKHM HaxoAsaTcs B 35-36 KM K 10ro-BOCTOKY OT cena Jlecoropckoe (c
1947 no 1993 roasl — ropon Jlecoropck), Ha mpaBom Oepery p. ToBaa, mpaBoro MpUTOKa P.

Jlecoropkw, B 6-7 kM ot ee ycthst (Puc.6.1.1.).
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Puc. 6.1.1. Cxema pacnonoxenus Jlecoropckux ucrounukos (B.B. MBanos, 1954)
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SBasioTcs CAWHCTBCHHBIMHU TOpAYMMHU HCTOYHUKaMHU Ha IOre Caxamuaa. Ha wux Oase

CYIIIECTBOBAJT OJIar0yCTPOCHHBIH AMOHCKUI OatpHeomorunuyeckuii Kypopt (Puc.6.1.2.).

Puc. 6.1.2. SImonckoe caHatopHoe 3manue Ha Jlecoropckmx ropsamx ucroynmkax (B.B.
HBanos, 1954)

Jlecoropckrue MCTOYHUKM pacrojararoTcs B Ipejaenax 3amaJHbIX CKIOHOB LIEHTPaJbHOU
yactu 3anagHo-CaxaauMHCKOro xpeOTa, NMPHYpOYeHbl K Iayke BEPTUKAJIBHO CTOSIIUX OYEHb
KPENKUX TPELIMHOBATHIX TYy(OreHHBIX MECYaHUKOB BEPXHEMENIOBOI'O BO3pacTa, IMepeceKaromei p.
Tosny.

OCHOBHBIE BBIXO/IBI TEPMaTBHOM BOJBI HAXOAATCS Ha mpaBoM Oepery p. Toeasl B 1,0-1,5 m
OT ype3a BOJbl (TpU MCTOYHMKA, KaNTHPOBaHHBIE sMOHLAMH, 1953 T.), UX cyMMapHbIi AeOUT 1O
coctosiHuto Ha 22-23 urons 1953 r. onenen B 1,75 n/c (151 M3/cyT).

IToMrMO 3THX MCTOYHHMKOB, TE€pMaJIbHasl BOJA BBIXOAUT B PYCJI€ PEKH, IJe HaOI0AaeTcs
WHTCHCUBHOE BBIIEIICHHUE ITy3bIPbKOB rasa.

ITpumepno B 100 M Kk 3amaay OT OCHOBHBIX HCTOYHHMKOB M 5 MeTpax OT Oepera peku
pacroyio)keHa, CKBaXWHa, NpoOypeHHas sAnoHuamu («Temnslii MCTOYHMK»). W3  CKBaXKHHBI
VWHTCHCUBHO BBIJICISUICS Ta3, KOTOpbIA Npu momkore ropen. Jeout ckBaxuuel — 0,02 n/c,

temneparypa soasl — 32,3°C.
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B pycne p. Toas, B 50 M HuXKE MOCTa, HaXOIWUTCS MCTOYHHMK XOJOIHOM
cmabocepoBo0poAHOM BobI. JleOuT ucrounuka oreHen menee 0,1 a/c, Temmneparypa Boasl — 12,6
°C, coxepskaue cepoBogopona — 7,5 mr/am’, obuas Munepatuzamys — 0,3 r/av’,

Boga Jlecoropckux WCTOYHHKOB XapaKTEpU3YeTCsl Kak ClIa0OMHHEpAIM30BAHHAS,
meJIoYHasi, KPEeMHHCTass TepMaibHas. [lo XuUMHYECKOMy COCTaBy KapOOHATHO-XJIOPHIHAS
HaTpHUeBas.

XapakTepHO TPAKTHYECKH I[IOJIHOE OTCYyTCTBUE B Boae cyiubdaroB. Copepxanue
cepoBojopoga — 10 S mr/nv®. CocTaB  CBOGOIHOrO Tra3a HCKIIOUMTEIBHO METAHOBBIM,
PacTBOPEHHOT'O ra3a — a30THO-METaHOBBIA. O0IIee copepKaHue PaCTBOPEHHBIX Tra30B B Bojae — 30
M/,

XapakTepHas Gpopmyna XUMUIECKOTO COCTaBa:

Cl164 (CO: + HCOx) 34
Na92

XUMHUYECKUI COCTaB BOJbI JIeCOrOpCKMX MCTOYHUKOB

Mo,s

pH8,7

Iloka3arens KoHueHnrpanus, mr/mv° | Tlokasarens Konuenrpanus, mr/am°
NH," 0,7 F 2,0

K* 0,3 Cl 121,1

Na* 112,6 Br- 0,5

Mg~ 2,0 J 0,3

Ca”’ 4,2 S0~ 0,5

sre 0,2 HCOs 31,2

Ba®* He oGHapyxeHo Cng‘ 38,8

Fe" He oGHapyxeHo NO, 0,06

Al”* He o6HapykeHO NO;’ He o6HapykeHo
Ti** He oOHapyxeHo H,SiO3 72,1

Mn% He oGHapyxeHo HBO, 26,3

cu®* 0,014 H3ASO, He oOHapyxeHo
pH 8,7 Hs;PO, He o6napyxeno
T,°C 39,0°C Cyxoii 0CcTaTOK 400,8

banbHeonornueckas oueHka Jlecoropckux HMCTOYHHMKOB, BBINOJIHEHHAs rpymnmnoil MBaHoBa
B.B. 3axitouaercs B cieqyronieM. XapakTepHbIMU KauecTBaMH, Onarojapsi KoropsiM Jlecoropckue
BOJIBI TPUOOpETAIOT  OaTbHEOTEpAaleBTHYECKOE 3HAYCHHE, SBISIOTCS WX  €CTECTBEHHAs
TEPMaIBHOCTh, BBICOKAs IIEIOYHOCTh, TOBBIMIEHHOE COJACpKaHHE KPEMHEKHCIIOTHI, a TaKkxke
coJepkaHue MeTaHa.... KOMIUIEKCHOEe BO3JEHCTBUE YKa3aHHBIX (DAKTOPOB TpPU HAPYKHOM
OPUMEHEHUH MOXKET OKa3aTh OINpPEAENCHHYI0 A(PQPEKTUBHOCTh [UIA JICYEHUS XPOHMUYECKHX
peBMaTUUECKUX OoJyie3Hel cepuia, 3a0071eBaHUN OTOPHO-JABUTATEIILHOTO arapara, 3a00JIeBaHHi
nepudepruyeckoil HepBHOW CUCTEMBI, 0OMEHA BEIIECTB, KOXKHBIX 3a00JI€BaHH, aHTMOHEBPO3axX, YTO
COOTBETCTBYET COBPEMEHHBIM IpeCTaBICHUM [8].

Kpome HapykHOTO mpuMeHeHHs, BoAa JIecoropckux MCTOUHHUKOB MOXKET MCIOJIb30BATHCS

st BHyTpeHHero npumeHeHus. Corimacao ['OCT P 54316-2011no xumMudeckoMy cocTaBy Bojia
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nctouHnkoB oTHocuTcss K XXVIII rpynme (rumpokxapOoHaTHO-XJIOpHUIHAS HATpueBas), Hauboee
omm3ka k O0yxoBckoMy Tuiy. HaznaueHue Boabl — je4eOHO-CTOOBAs. MEIUIIMHCKIE TTOKA3aHMs
[0 TIPUMEHEHUIO: OOJIE3HU MUILEBOJA, XPOHUUECKUH TacTpUT, S3BEHHAs OONE3Hb Keimyaka u 12-
NEpCTHOM KHIIKK, OOJE3HH KUIICYHHKA (CHHAPOM pa3ApaXCHHOTO KHUIICYHHUKA, JIUCKUHE3Us
KUAIICYHNKA), OOJIE3HU TICYCHH, IKEIUYHOTO TY3bIPpS H IKEITUYEBBIBOISIIUX IyTeH, Oo0Jie3HH
MIOJ/DKEITY0YHOM Kele3bl (XPOHHYECKUH MaHKPEaTHT), HapyIICHUEe OPraHOB IMHUIIEBAPCHUS TOCIIEe
OTIEPATUBHBIX BMEIIATEIHCTB 110 TTOBOTY SI3BEHHON OOJIE3HU JKEITY/IKa; TOCTXOICIIUCTIKTOMUYICCKUE
CUHAPOMBI, O0JIe3HH OOMEHa BEIIeCTB (CaxapHbId auabeT, OXUpPEHUE, HAPYIICHUE COJICBOTO U
JUTIUIHOTO OoOMeHa), OOJIe3HM MOYEBBIBOIAIIMX MyTed (XpOHWYECKHA  MHEIOHEDPHT,
MOUYEKaMeHHas 00JIe3Hb, XPOHUYECKUH IIUCTUT, YPETPUT).

CoBpemennoe cocrosinue. 1o ceenenusm MBanoBa B.B., mocne ocBoOoxmenust CaxanmHa
OT SAMOHIIEB Ha 0a3e SMOHCKHX TOCTPOEK JelcTBOBasia BojojedeOHua. C Havama 1953 roma
UCTOYHUKUA W COXPAHMBILIUECS 3/1aHUS HAXOAWIUCh MOJHOCTBIO B OE3HAI30PHOM COCTOSHUM...
CymiecTBylomiee caHaTOpHOE 37aHHE OBICTPO pacxuiiaercs... JJoOpaTbCs 10 UCTOYHHKOB MOKHO

OBLIO TOJIBKO MEMIKOM WK BepXxoM Ha joraasx (Puc. 6.1.3.)

B Hacrosmee BpeMs oT cena JIecoropckoro cymecTByer rpyHTOBast 10pora, purogHast s
npoe3jila Ha BHEJAOPOKHUKaX. VCTOYHMKM mocemarTcss BecbMa OIPAaHWYEHHBIM KOJIMYECTBOM

mroer. CoCTOSIHME TOPOTH M MCTOYHHUKOB TIpEeICTaBICHbI Ha puc.6.1.4.

Puc. 6.1.4. CoBpeMeHHOE COCTOSIHHE JIOPOTH M TEPPUTOPUN UCTOUHUKOB, 2018 1. [7]
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6.2. CTapuukune HCTOYHUKH
Crapulikiue UCTOYHUKU PACIOIO0KEHBI Ha TEPPUTOPUHU YTJIETOPCKOrO TOPOJICKOTO OKPYTa,
15-18 kM ot ObIBHIETO cena CTapuia, M0 BTOPOMY U TPEThbeMY IMpPaBbIM MPUTOKAM peku TucuHu

[16], puc. 6.2.2.

11

Tarapckuii posKuB

—

=
—

N
=
=

Tucuuu

(5=
p. Tucunu
p. Tucunu
p

YcioBHBIE 0003HAYECHNSA

CBCTJIOOKPAIICHHBIC MECTPOLBETHBIC NECHAHUKH
CBCTJIO-CEPBIC U 3CIICHOBATBIC TTIMHUCTBIC MCCYaAHUKH

CEPLBIC U 3CIICHOBATO-CCPLIC ITTMHUCTBIC CIIaHIIbI

CBETJIO-CEPLIC U KCJITBIC NNECHAHUCTBIC CIIaHIIbI

Mapysimckast cBuTa

3 | L

TEMHO-CEPBIC U3BECTKOBUCTBIC NECHAHUKU

0a3aJibThI

naiika Oa3zaiabTa

Crapuiukue MUHepaabHble HCTOUHUKH

Puc. 6.2.2. T'eonmornyeckas kapra paiiona Crapuikoro ncrounuka (B.B. Banos, 1954)
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B reosornyeckoM CTpOCHUHM pailOHa MPUHUMAIOT Y4acTHUE MOPOAbI MapysIMCKOW CBHTBI
HeoreHa (Ni.oMr), mTpencTaBICHHbIE TJIMHUCTHIMM T€CYAaHMKAMHU, MECUYaHUCTBIMU CJIAHIIAMU,
[JIMHUCTBIMU CJIAaHI[AMH, aJIEBPUTOBBIMH TJIMHAMH C TPOCIOSAMH OYEHb IUIOTHOTO IIECYaHMKA.
HenocpencrBenHo Ha y4acTke BBIXO/1a HCTOYHHMKA OCAZ0YHbIE 00pa30BaHMs MPOPHIBAIOTCS TAHKON
0a3anbTOB.

B okpectHocTsix ¢. Crapuisl 1o peke TucuHu HaOII0AaI0TCs BBIXOIbI MUHEPAJIbHOMN BOJIBI U
ra3zoB (I'.K. Hesckuii, 1948):

1. B HwkHEM TeyeHMHM BTOpPOrO NPaBOrO TMpHTOKAa p. TucuHHM, y yCThs
JUKBUJIUPOBAHHOM AMOHCKOM CKBa)KUHBI, COXpaHWICA HIyp(d, 3alOTHEHHBIN BOJOM, U3 KOTOPOTO
BBIJICTISIIOTCS. OOMJIbHBIE MY3bIPHKU Ta3a.

2. B tperbem npaBom npurtoke p. TucuHH, y BOAOIANA, UMEETCS COJIEHbI UCTOYHUK. B
MecTe BbIX0JIa ICTOUYHUKA, B 0a3aibTax, MpoOUTa KaHaBa, [UTMHOW 5 M 1 mmpuHo# 1,5 M. U3 pyubs,
MIPOTEKAIOIIEro MO ITOW KaHaBe, B HEKOTOPBIX MECTAaX BBIXOMAST MY3bIPhKH roprodero rasa. Jleout
ucrounrka — 0,5 1/c. Temneparypa Bojsl — 22°C.

3. Ha pexe Tucunu u3 ckBaxuHbI iryOuHON 298 MeTpoB, ¢ riryounsl 130 MeTpoB ObLI
IIOJIy4E€H TOPHOYMUH Ta3.

4. B cpennem TedeHuu BTOPOTO MpaBOro MPHUTOKA p. THCHHU y KOHTaKTa 6a3abTOBOM
JaiiKy ¢ TOPOJaMU MapysIMCKOM CBHUTHI, B pyclie PeKH BBIICIAIOTCS My3bIPbKH TOPIOYEro rasa.

I'pynnoit B.B. WBanosa (1953 r.) O6bu1 0o0cienoBaH OJUH W3 JBYX OCHOBHBIX BBIXOJOB
MHUHEPAJIbHBIX BOJI, PACIIOIOKEHHBIN B HU30BBSIX BTOPOTO MIPABOTO MPUTOKA p. THCHHH.

Wcrounuk npeacrasisn coOoil KoloAelr ¢ JAepeBIHHbIM cpyooM pasmepoMm 1,2 x 1,2 M,
riyouHoN — okono 1,0 M. JIHO Kojo/1a 3akpenieHo 1epeBoM. B cepeanne 1Ha KOJO/1a UMENIOCh
OTBEPCTHE, B KOTOPOE LIECT JJIMHON 5 METPOB YXOIMJI MOTHOCTHIO. [IpenonokuTenbHo, 3T0 CTBOJI
CTapou SMOHCKON CKBaYKUHBI.

MuHnepanpHas BOJa JOBEPXY HAIOJNHSET KOJOJEI M HW3JIMBACTCS Yepe3 Kpail ¢ ae0uTom
npumepro 0,1 n/c. Temmeparypa Boasl — 8,8°C. HaGrogaercss 0OMIIBHOE BBIIEIEHHE KPYITHBIX
My3bIPbKOB Ta3a.

[Io xwummueckomy coctaBy Boga CTapUIKUX HMCTOYHHKOB XJIOPUIHAS HaTpHUEBasd,
MUHepanu3anus a0 19,5 r/am°, ¢ TOBBIICHHBIM conepxkannem 6opa (HBO, — 148 MF/}1M3). Cocras
CBOOO/THO BBIJICJIAIOLINXCS Ta30B, B OCHOBHOM, METAHOBBIH, C HEOOJIBILION MPUMECHIO a30Ta.

PactBopenHsIii ra3 Ha 62,38% cocrout u3 merana u 31,55% yrnekucnoro rasa (mpu olmiem
KOJINYECTBE PAaCTBOPEHHOIO raza —29,51 MF/}IMg).

XuMudeckuit coctaB Boibl CTapUIIKHX UCTOYHHKOB MPeCcTaBiieH B Tabnwmie 6.2.1.
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Tabnuna 6.2.1. Xumuueckuii coctaB Bojbl CTapUIIKUX HCTOYHUKOB

Ilokazarens | B.B. MBanos, 1953 ., N.b. Paitxmua, 1948 1., N.b. Paixmun, 1949 1.,
nctouyHuk Nel HCTOYHHUK No2 UCTOYHUK No2

T, °C 8,8 22 -

pH 7,5 7,0 -

Konnenrparnus, Mr/am°

NH4+ - 45 -

Na" + K* 6789,6 4645,0 6164,2

Ca”’ 428,8 45,0 323,7

Mg~ 65,3 95,0 93,9

Fe’* - 3,0 -

Fe* - 1,0 -

Ccr 10570,0 6100,0 10010,0

SO42' HE 0OHAPYKEHO 2,0 10,3

HCO3 1464,0 2420,0 561,2

NO, 15 - -

HBO, 148,3 - -

COycB. 255,0 -

Dopmyra C192 C181 C196

XHMIIECKOTO " (Na+K)92 " (Na+K)95 " (Na+K)92

cocTaBa

VlcTouHMK UCHONb30BaiCAd SMOHLAMH, IO-BUIUMOMY, Ul JIedeOHBIX ILesiel, O 4YeM
CBU/ICTEIICTBYIOT COXPAHUBIINECS BO3JIE HCTOUYHHMKA YCTPOMCTBA, IPUMEHSBIINECS IS IEPEKAYKU
BOJIBI.

CornacHo I'OCT P 54316-2011 no XuMHUYECKOMY COCTaBY BOJa MCTOYHUKOB OTHOCHUTCS K
XXX6 rpynne (xJiopuaHas HaTpueBasi, OopHasi), HauOosnee Onm3ka kK OmMckomy Tuny. Hasnauenue
BOJIbI — JIe4eOHO-CTONIOBasl. MeAMIMHCKUE TOKa3aHUs 10 MPUMEHEHHUIO: XPOHMUYECKUI racTpuT ¢
HOPMaJIbHON U TMOHM)KEHHOM CEKpeTOpHON (QyHKIHMEH ’kemyaka, 0OJe3HHM KHIIEYHHKA (CHUHIPOM
pa3apakeHHOTO KHINEYHHWKA, TUCKUHE3MsI KHUIICYHUKA), OOJE3HH TMEYEHH, KEIYHOTO ITy3bIpS H
KETYEBBIBOJAIINX IyTeH, OONEe3HM MOJUKETYJOYHOM JKele3bl (XPOHMUECKMH IaHKpeaTuT),
HapylleHHe OpPraHoOB IHUIIEBAPEHUs IOC]E ONEPATUBHBIX BMEIIATENLCTB MO TMOBOJY SI3BEHHOMH
00JIe3HM HKETy/IKa; MOCTXOJICIUCTIKTOMIUUECKUE CHHAPOMBI, O0JIe3HN 0OMEHa BEIIECTB (CaxapHBIN

nuabeT, O)KUpEeHre, HapyIIeHUe COJIEBOTO U JIMMMUIHOTO OOMeHa), 00JIe3HU MOYEBBIBOIAIINX MyTEH

(XpoHHUeCcKuil nuenoHeppuT, MouekaMeHHasi 00JIe3Hb, XPOHUUECKUH LIUCTHUT, YPETPUT).

6.3. YiapHeHCKHE HCTOYHUKH
YapHeHCKHE MUHEpaJIbHbIE HCTOYHUKHM PACHOJIOKEHBI HA TEPPUTOPUU Y TJIETOPCKOIO
TOPOJICKOTO OKPYTa, B 8 KM K CEBEPO-BOCTOKY OT T. YTJIEropcKa, B 1 KM K IOTY OT KO)KHOM OKpPaMHBI
cena Y mapHoe[16].
Ucrounuku HaxoIdATCA Yy FO)KHOI'O OCHOBAHUA HeBBICOKOfI, BBITﬂHYTOﬁ B MCpUANOHAIIBHOM

HaIpaBJIEHUH, CONIKU, CII0OKEHHOH Ty(dduTaMu BEpXHEr0 MUOIICHA.
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HcTounuku mpenctaBisuiii coOOM JBa HENTYyOOKMX CHJIBHO 3apOCIIUX U YacTUYHO
3aBAJICHHBIX MYCOpPOM Bogoema pazmepom 1,0 M Ha 1,2 m.

BuguMmblii  CTOK W3 HMCTOYHUKOB OTCYTCTBOBaJ. Temmeparypa BOJIbI Ha MOMEHT
obcnenoBanus —12,5°C.

B npomom Bola OT MCTOYHHKOB IMOJaBajach Mo TpyOaM, 3aJI0KEHHBIM IOJI 3eMiieH, B
CHEIMANIbHBIN BOJIOCOOPHBII KOJIOZEL, a U3 HEro MnepeKkayrBaliach B PSAAOM CTOSIHE OCTOHHBIE

Oacceiinbl (Puc. 6.3.1.)

- gl X
Soewaety .

Puc. 6.3.1. Y napuenckue ucrounuku (6acceiins) (B.B. MBanos, 1954)

OKOJI0 MCTOYHHMKOB, B OCHOBAaHMM XOJMa, OOH@KAIOTCS CBETJIO-XKEJThIE, CHIIBHO-
TPEUIMHOBATHIE MEJIKO3EPHHUCTHIE TECYaHWKH, K KOTOPBIM, OUYEBHIHO W TPHUYPOUYEHBI BBIXOJIBI
MHHEPAIBHON BOJIBI.

XuMUUeCKHe aHaIu3bl BOBI BHIMOMHEHBI B 1948 1 1949 rr. (1.b. Paiixmun, 1950) u B 1953
r. (B.B. lBanos, 1954).

PesynmpTaThl aHaMM30B 3HAYMTEIBHO pPA3HATCSA, 4YTO, OYEBHIHO, OOYCIIOBIHMBACTCS
NEPUOMYECKAM  pa30aBIeHHEM  MHUHEPAIM30BaHHBIX  BOJ MPECHBIMH  TMOJI3EMHBIMH U
MOBEPXHOCTHBIMHU BOJaMU. Pe3ynbTaThl aHAIM30B NpUBeAeHBI B Tabnuie 6.3.1.

OueBuaHO, aHanmu3bl, BbINOAHEHHble rpynnoii B.B. IBanoBa Oonee OnM3kum K
€CTECTBEHHOMY THIPOT€OXUMHUYECKOMY OOJIMKY MHHEPAJIBHBIX BOJ, O YeM CBUICTEIBCTBYIOT OoJiee
BBICOKHME MUHEpaJIM3allus, TeMIIepaTypa U KOHLEHTPALKs CBOOOIHON YIIIEKUCIOTHI.

MunepanpHas Boja B YJIApHEHCKUX HCTOYHHMKAX IO XMMHUYECKOMY COCTaBY XJIOPHJIHAsS
HaTpHUEBas ¢ MUHEpaIU3alueld He MeHee 5,5 /e’ (BO3MOXKHO, yriIeKHcas).

HcTouHuk uCHONb30Bajcs SMOHIIAMM, IO-BUIUMOMY, [UIsl JeUeOHBIX LieJei, o dYeMm

CBUJICTENLCTBYIOT COXPAaHUBIINECS YCTPOICTBA.
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Cornacno I'OCT P 54316-2011 no XMMUYECKOMY COCTaBY BOJIa HICTOYHHUKOB OTHOCHUTCS K
XXX rpynme (xjaopuaHas HaTpueBas), HanbOonee Onm3ka k TromeHckoMy Tumy. HazHaueHnue BoabI
— J1e4e0OHO-CTOJIOBas. MEOUIMHCKUE IOKAa3aHUs [0 IPUMEHEHUIO: XPOHUYECKUH TacTpUT C
HOPMaJIbHOW W TIOHM)KEHHOW CEKpeTOpHOW (YHKIMEW XKenmyaKa, OOJIe3HH KHUIIeYHUKA (CHHAPOM
pa3ipa)keHHOI0 KUIIEYHHMKA, AUCKUHE3Us KUIIEYHHMKA), OOJIE3HHM IEUYeHM, KETUYHOro Iy3bIps U
KETYEBBIBOJAIIMX IyTeH, OONEe3HM IOJUKEIYJOYHOM JKele3bl (XPOHMYECKUMH IaHKpeaTuT),
HapyIICHHE OpPraHOB IHUIIEBAPEHUS IOCIE ONEPATUBHBIX BMEIIATEIHCTB IO IOBOJY S3BEHHOU
00JIe3HM JKETy/AKa; MOCTXOJICIUCTIKTOMHUUECKUE CHHAPOMBI, O0JIe3HN 0OMEHA BEIECTB (CaxapHbIN

nuaber, 0)KUpeHne, HaApyIIEHUE COJIEBOT0 U JIMIMUIHOTO 0OMeHa), 00JIe3HH MOYEBBIBOISIINX MyTEH

(xpoHnyeckuil nuenoHeppuT, MouekaMeHHast 00JIe3Hb, XPOHUYECKHUM LIUCTUT, YPETPUT).

Tabnuna 6.3.1. Xumuueckue aHaJn3bl BOAB! Y JapHEHCKUX HCTOUYHUKOB.

[Tokazaren B.B. lBanos N.B. Paiixmun (08.07.1949r.) | W.b. Paiixmaun (29.06.1948 r.)
(19.07.19531.) OCHOBHOM BBIXOJT BTOPOH BBIXO]T

T, °C 12,5 7,0 5,0

pH 7,25 7,0 7,0

KOHIEHTpALHS, MI/AM"

NH,+ >4,5 0,8 0,4

Na" + K" 1854,2 585,0 400,6

Ca” 110,0 26,0 22,7

Mg~ 47,3 8,0 14,5

Fe’* - 11 1,0

Fe** - 0,9 15

CI 2836,0 630,0 390,0

S04~ <2,0 3,0 1,0

HCO;3 610,0 580,0 540,0

NO, - 0,01 0,01

HBO, 7,4 - -

CO;cB. 211,2 40,0 30,0

dopmyna C189 Cl165HCOs 35 CI55HCO:44

xumueexo | B o7 iy g "7 (Na+K)93 " (Na+K)88

r'0 COCTaBa

6.4. llaxTepckue HCTOYHMKH

[[TaxTepckre UCTOYHUKU PACIIONIOKEHBI Ha TEPPUTOPUHU Y TIIETOPCKOTO TOPOJCKOTO OKpyTra

B panoHe r. [IlaxTepcka.

Hcrounuku NpEaACTaBIAOT coboit ABC 6ypOBI:>Ie CKBa’KMHBI, BBIBOAAIINEC MHUHCPAJIBbHBIC

BOJIbI, 00cIieioBanbl oTpsiioM B.B.MBanoBa B 1953 r. [16].

CxkBaxuna Ne 1 pacnonoxena B 1,5 km ot r. Illaxrepcka, B paiioHe mraxter 18/19

(«XakyuesaBay). CkBaxkuHa mpoOypeHa B 1947-1948 rr. tpectom «/lanpyrnepassenka». ['myOuna

ckBaxHHbI 350 M. BCKpBITHIM pa3pe3 MpelncTaBieH apruUIUTaMy, aleBPOJIMTaMM, YIIIAMH U

YIJIIUCTO-TJIMHUCTBIMU CJIaHIaMH HCOI'CHA.
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MuHepanpHas BOJa M3JIMBAJIach U3 CKBAKWHBI MEPUOANYECKH (depe3 2-6 muHyT). M3muB
CONPOBOXKIAETCS OYPHLIM BBIIEIEHHEM Toprouero rasa. Temmeparypa Boasl 5-6°C.
CkBakmHa Ne 2 pacmolio’keHa B TpeX KHIIOMETpax K roro-zamany ot r. Illaxrtepcka (6mu3

maxtel «OMyTO»), B pycie 0e3bIMsiHHOrO pyubs. Jeout Boasr 0,1-0,3 n/c. U3 Boabl BbLaEISCTCS

roprouuii rasz. Temneparypa Bozasl 6°C.

AHamu3bl BOJBI M3 00€UX CKBaXKHH BhIMONIHEHBI B 1948 roay (Tabmuna 6.4.1.).

Tabmuna 6.4.1. Xumuueckue aHann3bl Boabl u3 [laxTepcKkux HCTOYHUKOB

ITokazaTenn CkBaxknnHa Nel CkBaknHa Ne2
(27.11.1948 r.) (26.11.1948 r.)
T, °C 5,0-6,0 6,0
pH 7,0 7,0
Konnenrparnus, Mr/am°
NH4+ 4,0 0,8
Na" + K* 2196,0 585,6
Ca”’ 5,0 26,0
M92+ 26,0 8,0
Fe’* 8,7 1,1
Fe’* 1,3 4,3
Ccr 1700,0 630,0
S04~ 2,0 3,0
HCO3 2680,0 580,0
COycB. 12,0 40,0
®opmyna XUMHYECKOTO C152 HCO: 48 Cl165HCO0:35
cocTaBa 6.6 18
(Na+K)97 (Na+K)93

CornacHo I'OCT P 54316-2011mo XuMHYeCcKOMY COCTaBy BoJa B O0OMX CKBa)KMHaX
onHotunHast otHocutest kK XXVIII rpynne (xnopuaHo-TuapokapOOHaTHAs HATpHEBas, BO3MOXKHO,
xenesuctas), HanOosee Onmszka k OOyxoBckoMy Tumny. HazHaueHue BOJbI — JIe4eOHO-CTOJIOBAS.
MenuuuHCKIe TTOKa3aHus 0 IPUMEHEHHUIO: 0OJIE3HU MUIIEBOIa, XPOHUYECKUH TaCTPHT, sI3BEHHAS
0one3Hp kenyaka M 12-mepcTHOM KUIIKM, OOJNE3HU KHUIIEYHHUKA (CHHAPOM pPa3Apa)KeHHOIO
KUIIEYHHUKA, TUCKUHE3Us! KUIIEUYHUKA), O0JIE3HU MEYEHH, KETUHOTO MY3bIps U JKEITYEBBIBOISALINX
nyTeil, OONe3HM NOPKETYAOUYHOM XKene3bl (XPOHMUECKUH MaHKpPeaTUuT), HapylIeHHe OpraHoB
MUIIEBAPEHUST TOCIE OINEPATUBHBIX BMEIIATENLCTB MO TIOBOAY S3BEHHOW OOJIE3HW IKEyIKa;
MOCTXOJICLIUCTIKTOMUYECKUE CUHAPOMBI, 00JI€3HN 0OMEHa BELIECTB (caxapHbli quabeT, 0)KUpEHHE,
HapylIeHHE COJEBOr0 M JIMIUAHOTO OOMeHa), OOJEe3HM MOYEBBIBOAALIMX MyTeH (XpOHWYECKUN

HI/ICJ'IOHC(I)pI/IT, MOYCKaMCHHasa 6OJ'IC3HB, XpOHI/IquKI/Iﬁ OUCTHUT, prTpI/IT).

6.5. OpJioBCKHii HCTOYHUK
OpnoBCKMN HCTOYHUK pacHojiokeH B 2-3 KM K tory or cena OpiioBo Yrieropckoro

TOPOJICKOT0 OKpyTa, MeX1y OeperoMm Mops U aBTOMOOMIIBHOM JJOPOT oM.
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HcTouyHuK BBIXOOUT Yy 3alaJHOTO OCHOBAaHUS TOPHOro MaccuBa JlamMaHOH, CIOXEHHOIO
aHJEe3UTaMM, OJINBUHOBBIMU 0Oa3anbTamMH MOP(PUPOBON CTPYKTYphI, @ TaKXKe CHUILHOIOPUCTHIMHU

tyhorennbiMu opogamu [16] (Puc. 6.5.1.).

kM2 1 0 1km
——— —

YCJIOBHBIE OBO3HAUYEHV

CoBpeMeHHbIe OT/I0%KeH s, [TecKH ¢ MPOCIOAMH FPaBUs U FalbKH,
Qv CYIIMHKH, CYTIECH, TajleqHHKH

BCpXHCHCTBCpTI/lHHbIC OTJIIOKCHHS. HCCKM, raJICHHUKH
C IrpaBUCM, BaJlyHAMU U CYITIMHKAMHM, ITTMHBI, TOp(b

OpuoBckast cButa. Bepxusis noacButa. AHIE3HUTSL, TY(bl,

N,or, =
— Tyhobpexunu, TyQpuThl, necku

Opnoscxaﬂ cBuTa. HiokHss moacBuTa. 6a’iaﬂbTbl, JAJICPUTHI,

N.or, an/e3uTo-0a3aibThl, arioMeparsl, Tydbl, Tyhoopexunn, TyG uTh

OpI1OBCKHIi HCTOUHUK

Puc. 6.5.1. T'eonorudeckas kapra paitona OpJI0BCKOTO UCTOYHHUKA

Ha MomeHT o0cnenoBaHMsi HCTOYHMK IPEJCTABIsI COOOM KOJIOJEL, 3aKpeIuIeHHBIN
nepeBsiHHBIM cpyooM 0,6 M Ha 0,6 M, roybuHoii 1,3 M. B komomie Habmoganuch HUTEBUTHBIC
OCaJIKM KOJUTOUIHOM cepbl. JleOuT ucrounnka ouenusaics B 0,2 j/c, temmeparypa Bojasl — 7,2°C.

[To xumuueckomy coctaBy Boja B OpIOBCKOM HCTOYHHUKE XJIOPHUIHO-TUIPOKApOOHATHAas
HATpUEBas.

Xumudeckuit coctaB Boibl OpIO0BCKOTO HCTOYHUKA IIpHUBeieH B Tabmuie 6.5.1.

Tabmuma 6.5.1. Xwumudecknii coctaB Boabl OpIOBCKOTO HCTOYHHUKA

IToxa3zarenn CkBaknna Nel
(27.11.1948 r.)
T, °C 7,2
pH 7,65
Konuenrpanus, Mr/am°
Na® + K" 131,0
ca’’ 13,4
Mg~ 8,1
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Cr 74,4

SO~ 8,0

HCO;4 292,8

H2S 0,8

dopmyiia XUMHYECKOTO COCTaBa M HCO368CI 30
" (Na+ K)81

Bona ucTouHMKa  HMCIIONB30BaJach  SIMOHLIAMHU  JUIsL  JIe4eOHBIX BaHH, O 4eM
CBU/IETEJICTBOBAIM OCTATKU CrielU(PUIHON HHPACTPYKTYPBHI.

CornacHo I'OCT P 54316-2011 mo xumMu4eckoMy COCTaBy BOJIa MCTOYHUKA OTHOCHUTCA K
XXV rpymnrme (X10pugHo-TuApokapOOHaTHAs HaTpueBast), HanOosee 6mu3ka k KapaunHckomy Tumy.
Ha3nauenue Boapl — jeueOHO-CTOJOBas. MeOUIMHCKUE IOKa3aHWUA IO NMPUMEHEHHIO: OoJe3HU
IUILEBO/IA, XPOHUYECKUIN racTpUT, sI3BEHHasl OOJe3Hb Kelmyaka U 12-mepcTHOM KUIIKH, OOe3HU
KHILIEYHUKA (CUHIPOM pPa3ApaXKEHHOI0 KMILIEYHMKA, TUCKUHE3MsI KUIIEYHUKA), OOJIE3HU IEYEHH,
JKEITYHOTO IY3bIPS U JKETUYEBBIBOAAIIMX IyTeH, 00JIE3HH MOKENyI0OUHOMN *Kee3bl (XpOHUYECKHM
[aHKPEaTHUT), HapylIeHHe OPraHOB MUILEBAPEHUs IOCJE ONEPaTUBHBIX BMELIATEIbCTB 110 MOBOAY
S3BEHHOM OO0JIE3HU JKENy/IKa; MOCTXOJELMCTIKTOMUYECKUE CUHAPOMBI, O0JI€3HH OOMEHa BEIIECTB
(caxapublii nuabeT, OXUPEHHE, HapyIIEHWE COJICBOTO U JHUIOUIHOTO oOMeHa), Oose3Hu
MOUEBBIBOJAIIMX MYTEH (XpOHUYECKUN NUENOHEePPUT, MOUYEKaMEHHas OO0JIe3Hb, XPOHUYECKUI
LUCTHUT, YPETPUT).

Hannuue B Kosio/1le HUTEBUAHBIX OCAJIKOB KOJUIOMTHON Cepbl CBUAETENbCTBYET O HAIUUUU
B BOJIC BOCCTAHOBJICHHBIX (OpPM cepbl. XOJIOAHBIE CYIb(QHUIHBIE MHHEPAJIbHBIE BOJBI YCIICHIHO
NpUMEHSIMCh Ha 3HameHuToM Kypopre «Kemepu» (JlatBusi). Cynbduanble BaHHBI BechbMa

3(1)(1)CKTI/IBHBI JJI JICUYCHU S 0COOEHHO OIMOPHO-ABUT'ATCIIBHOI'O aIlliapara.

6.6. BOIIHAKOBCKUIA HCTOYHUK
BourHskoBCKuil  XOJOAHBINA  CJIa00CEPOBOOPOAHBIM HCTOYHHUK PACIIONIOKEH Ha JIEBOM
CKJIOHE oJIMHBI peku Hucucakyran, Ha popore, uaymen ot cena bomHsAkoBo K n.I.T CMHUPHBIX,
IIPUMEPHO B 5 KM OT C. bolHAKOBO.
Ucrounnk obcnenoan WU.b. Paiixnuaeiv (1950 r.).
BeIxon BOIBI MpHypOYEH K TpeUIMHAM KOHIVIOMEPAaTOB M IIECYAHHMKOB IaJI€OT€HOBOTO
BO3pacTa. B Mecte BbIXoJa BOJbI HAOIIOAAIMCh OTIOKEHUS KOJUIOMIHOM Cepbl, XapaKTepHbIE IS

cynehuaabix Box (Puc. 6.6.1.).

64



Nohi | YCJIOBHBIE OBO3HAYEHHSI

\ Nk Kypacwuiickas cBHTa. AJICBPOJIMTBI, APIHILIHTBI, ECHAHHKH
)
)
m i Ceprynaiickast cBUTA. ANCBPOINTHI, aPTHILTHTBI, IECYAHHKH
. AB
Lt 2

2 < X \ Bepxueyiickas cBHTa. AJICBPOIHTDI, APrHIUTHTBI, IECUAHHKH
2 : Bk
=3 v
B / XosnMcKas cBHTa. AJICBPOJIMTBI, APIHILIHTHI, NECUAHHKH,
E B TyQdursl, Ty
g & Apaxaiickas ceuta. [Tecuanukn, Tyddursl, Ty,
E E - A1EBPONTHI, KOHITIOMEPATHI
&

TﬂKaPaJaﬁCKaﬂ CBHTA. llCC‘lallllK". QJICBPOINTBI, APTHJUTHTBI
Nhl
Kpacnoumlbeucxaﬂ CBHUTA. ﬂec-mmu\'u, EUICBPUJIWI'H, ﬂpl'HJIJlM Thl,

YIIHCThIC APTHILTHTDI, YIIH, KOHITIOMEPAThI, IPABEINThI
Huxnenyiickas ceura. [lecyannku, aneBpOIHTLL, KOHIZIOMEPAThI,
YIIHCThIE APIHILIMTDI, YT, APTHILTTHI

Kamenckas cura. KoHromeparsl, lecyaHukH, ajleBpOIHTI,

z
%
S

N;

g‘ppﬁpz 2l | 2| |2
2| x| B [& Z2| %l |7

2 el i B YIJHCTBIE aprHILTHTBI
. b Kpacuosipkosckas cauta. Bepxusis nojcesura. Iecuannku,
RNikr ~ QJICBPOIHTBI, YIH
N,vd it ! Kpacuospkosckas csuta. Hikusis-cpe/mss nojcsura.

TMecuannku, aneBponuThl, TY(b

JKonxbepckas cuta. Bepxuss noacsura. Iecuannkn,
ANCBPOJINTBI, KOHIJIOMEPAThI, IPABEIHTHI, YIIIHCThIC aPIHTHTBI
JKoukbepekas cButa. CpeiHss MOACBHTA. AJICBPOIHTBI,
APrUUIMThI, NECYAHUKH, PEIKO TPABEIHTHI M JIHH3bI

YIIHCTBIX TPABETHTOB

JKoukbepckas ceuta. HuwkHas nojacsuta. AJCBpOIHTI,
APrUJUIHTBL, ICCYAHHKH, YITHCThIC AJICBPHTL, YITIH,
IPAaBENNThI, KOHIIIOMEPAThI

bBaumnsKoBCKHiT HCTOYHHK

kM4 2 0 2km

|
- 0 0B

Puc. 6.6.1. I'eonornyeckas xkapra paiioHa bOIIHAKOBCKOIO HCTOYHUKA

CyMMapHbIi JeOUT CTPYii KCTOYHMKA OlleHHBaIOCh B 0,2 J1/c, Temmeparypa Boasl — 5°C.
XuMu4eckuit cocTaB Bo/ibl BOIIHAKOBCKOT0 MCTOYHMKA MpesicTaBiieH B Tabnume Ne 6.6.1.

Tabnuma 6.6.1 xuMuYeCcKHii cocTaB BOABI BOITHIKOBCKOTrO HCTOYHHUKA.

Iloka3zarenn W.b. Paiixnus,

19.09.1949 r.

T, °C 5,0

pH 7,0
KoHuenrpanus, Mr/am°

NH4" 0,4

Na’ + K" 52,2

Ca”" 25,0

Mg** 0,4

CI 30,0

SOs~ 2,0

HCO3 160,0

dopmyna XUMHYECKOTO COCTaBa HCO:75Cl 24

Mo,27
(Na+K)64Ca35

[To XxuMHUYECKOMY COCTaBY BO/a BOITHAKOBCKOTO HCTOYHUKA XJIOPHIHO-THAPOKapOOHATHAS,

KaJbIIMEBO-HATpUEBAs, C€l1a00CepOBOOPO/IHAs, XoioAHasd. [lo ruaporeoXxMMudyeckoMy OOJIHKY
[OX0’Xa Ha BOJAY W3 MaJOMHUHEpPAIN30BAaHHBIX C1a00CEPOBOJOPOIHBIX MCTOYHHKOB KypopTa
«Kemepn» (JlaTBus).

ITo omeiTy KypopTa «Kemepu», cynbdumabsle BaHHB 3()(OEKTHBHBI IS JICYCHUS OMOPHO-
JIBUTATENILHOTO ammapaTa, M[epopajbHbIA MpPUEM BECbMa YCHEIIHO MPHUMEHSETCS Ul JIeYeHUS

OoJie3Hel KemyAKa U KUIIeYHHKA.
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7. MakapoBcKHii TOpOACKO OKPYT

7.1. MakapoBcKHe HCTOYHUKH

MaxkapoBCcKue UCTOUHHUKH paciojiokeHsl B 2,5-3,0 kM 3anagHee r. Makapos.

Omnucanue HCTOYHUKOB JaeTCs 10 pe3yiabTaraM obcienoBanus B.B. MBanosa (1949 r.) [16].

HcTrouHnKky HAXOIATCsl B BOCTOYHOM YacTH OOJIBIION M3TydynuHBbl peku MakapoBku, B 50-70
M oT Oepera, Ha BBICOTE, IPUMEPHO 3-4 M HaJ YPOBHEM BOJBI.

BbIX0/1bI BO/IBI PUYPOUCHBI K ITECUAHO-TIIMHUCTHIM citaniiamM Xoamckoi cButhl (N1hl)

OCHOBHOM HMCTOYHHK BBIXOJHUT B HEOOJBLIOM YIIIyOJIEHUH, BOAA U3 KOTOPOrO CTEKAeT IO
KaHaBke B pexy. Jleour Boast 0,25-0,30 11/c, Temneparypa Boasl — 7-C.

KpomMe 0CHOBHOT'O HCTOYHHKA C1a00CEPOBOIOPOIHAS BOJIA BEIXOJIUT y CAMOTO Oepera peku
B BHJIC MHOTOYHUCIICHHBIX MEIKHX CTpyd. HaOmromarTcss OTIOXKEHUS KOJUIOUTHOW CEpHlI,
XapaKTepHBIE I CyIb(OUTHBIX BOI.

CymmapHhblil 1e6uT MakapoBCKUX HCTOYHUKOB orleHuBasics B 1,0 ii/c.

[To xmMuyeckoMy coctaBy MakapoBCKUE WCTOYHHKH —XJIOPUIHO-THIPOKAPOOHATHBIC
KaJIbI[MEBO-MarHUEBO-HATPHUEBBIE, CIA00CEPOBOTOPOIHBIC, XOIOIHBIE.

XHWMHYECKUH COCTaB MpejcTaBiieH B Taoymie 7.1.1.

Tabmuna 7.1.1. Xumuueckuit coctaB MakapoBCKMX HCTOYHUKOB

IToka3arenn B.B. lBanos,
02.09.1949 r.
T, °C 7,0
pH 7,0
Konuenrpanus, Mr/)lM3
NH," 0,6
Na" + K" 23,0
ca”” 13,0
Mg~ 10,6
Ccr 18,0
S04~ 10,2
HCO3 107,2
H,S 4,7 (8,0)
dopmyiia XUMUYECKOTO COCTaBa M HCO:69Cl 23
" (Na+K)39 Mg34 Ca 26

Ilo cBemenusam B.B. MBaHoBa, BOJa MCTOYHHKOB HCIIOJIB30Balach SIOHIAMU B JIEYEOHBIX
HEeTsIX.

Ha 6a3ze 3TUX UCTOYHUKOB B MPONLIOM (PYHKIIMOHUpPOBaja BoJgoledeOHUIIa MakapoBCKOTO
pan3apaBoTAeia, B HACTOAIIEE BPEMS BOJIbI HE MCMOJIb3YIOTCS.

[To TuaporeoxmmMudeckoMy OOJIMKY TOX0XXKa Ha BOJIY W3 MaJOMHUHEPATIU30BaHHBIX

c11a00CepOBOIOPOTHBIX UCTOUYHUKOB KypopTa «Kemepu» (JlatBus).
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Taxoke kak 1 B BOINIHAKOBCKOM HCTOYHUKE, BOJA U3 MaKaPOBCKI/IX HCTOYHHUKOB MOXKET OBITH

MpuroJgHa ajs JJCUCHUA OIIOPHO-ABHUIaTCIILHOI'O arrapara, Oone3nen KEJIyaKa U KUIICYHHUKA

7.2. Uctounuk BocTounbiid

Hctounnk BocTounslil pacnonoxkeH B 9 kM K tory oT noc. Bocrounsiii, B 300 meTpax ot
Oepera Mopsi, Ha JIEBOM Oepery peku XOsHKH, Ha BBICOTE OKOJIO 2-X METPOB HaJl YyPOBHEM BOJIBI.

O6cnenoBanue uctounuka nposeaeHo A.A. CeraeBoii B 1950 roxmy.

Boga BBIXOOWT U3 JCMIOBHANBHBIX CYTJIMHUCTBIX OTJIOKECHHW. B Mecte BbIXOoaa
HAOIOIAIOTCS XJIOMbEBUIHBIE OTJIOKEHHSI Cepbl, XapakTepHble Ui cylb@uaHbix Boa. JleOut
ncrounuka ouenusaics B 0,4 1/c. Temneparypa Bozbl, Ipeanonoxureasno, — 10,0°C.

[To XxMMHYECKOMY COCTaBy BOJa HCTOYHUKA XJIOPHIHO-THIPOKApOOHATHAS HATPUEBO-

KaJpLueBas, ciiabocepoBogopoHas, xonoanas (Tabmn. 7.2.1.).

Tabnuma 7.2.1. XUMHUYECKUHA COCTaB BOJABI HICTOUYHHKA BocTouHOrO

ITokazaTens A.A. CrrueBa,

14.09.1950 r.

T, °C 10,0

pH 8,0

Konnenrpanus, Mr/M°

Na" + K" 27,0

ca’’ 32,0

Mg** 5,8

Cr 41,6

S04~ 16,0

HCOg3 109,8

H,S 2,7

dopmyna XUMHYECKOTO HCO355Cl 35

cocTaBa Mo.23
Ca 48 (Na + K) 37

[To ruaporeoxuMuyeckoMy OONHMKY TIOX0XKa HA BOJAY W3 MaJOMHMHEPAIN30BAHHBIX
c1ab0CcepOBOIOPOIHBIX HUCTOYHUKOB KypopTa «Kemepu» (JlarBusi). Boma wu3 Bocrounoro
HMCTOYHHMKA MOXKET OBITh TPHUTOAHA VIS JICUEHUs OMOPHO-IABUTATEIBLHOTO ammapara, OoJe3Hei

JKCITyJAKa 1 KHMIICYHUKA.
7.3. ConouHas rps3b [lyrayeBckoro rpsi3zeBoro ByJKaHa.

[TyraueBckuii Tpsi3€BOM BYJIKAH PACIOJIOKEH Ha TEPPUTOPUH MakapoBCKOTO TOPOJCKOro

oKpyra, ceBepo-Bocrounee c.ITyraueso (Puc. 7.3.1.)
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p. Byskanka

Q YCJIOBHBIE OBO3HAYEHN
v

COBpEMEHHBIE OTIIOKCHHUSI
BepxHeyeTBepTHYHbIE-COBPEMEHHBIE OTIOKEHHUS!

BeikoBckas cButa. BepxHss nojacsurta
BrixoBckas cButa. CpeHss MoACBUTA
beikoBckas cBuTa. HiokHsisi mojcBuTa
E Paznomst

QIIHV

M250 0 250 500m
—— —

Puc. 7.3.1. T'eonoruyeckas kapra paiiona [lyraueBckoro BysikaHa

COHO‘IHYIO I'psAa3b HyraquCKoro T'pA3€BOro0 BYJIKaAHA HCIIOJB30BAJIM IJIA T'pA3CIICUCHHUA B

OoosmpHune mnoc. Bocrouneni [10]. JloObiya rpsisu, B CBSI3M C OTCYTCTBHEM JOpOT U

3a00JIOYEHHOCTBI0O MECTHOCTH BOJIM3HU BYyJIKaHa, IIPOHU3BOJWIACH TOJBKO B 3HMMHCC BpPCMA.

TpaHCHOpTI/IpOBaHI/I I'pA3b B AIIUMKAX HaA CAaHAX TYXKCEBbIM TpPAaHCIIOPTOM. FpHSB HCII0JIBb30BaJIN
MHOT'OKpPAaTHO.

OmnpobGoBanue rps3u BbIONHEHO rpymmnoi ABneeBoit A.b. (Puc. 7.3.2.).

Kunkast daza COMOYHON TPA3U MO XMMHYECKOMY COCTaBy M MHHEpATU3aIllii aHAJOTHYHA
IUIACTOBBIM BOJAM paifoHa. MuHepanusamus omkuMa coctasiser 9-12 r/av°. Xumudecknit coctan
XJIOPHUIHO-THAPOKAPOOHATHBIN WM THAPOKAPOOHATHO-XJIOPHIHBIH HaTpreBbiid (Tabm. 7.3.1.).

I"a3 [1yraueBckoro ByJikaHa XapaKTEPHU3yeTCs] HU3KOW TeMIepaTypoi U COCTOUT B OCHOBHOM

u3 Metana (46,2-78,8%) u yriekucioro rasa (6,4-26,0%).
Temneparypa rpsi3u Ha riayoune 2,5 M — 25°C, na riyoune 3,0 m — 32°C.
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Puc. 7.3.2. OHpOGOBaHHe fp;l:m Hyraqe;sCKoro ByJIKaHa (A.b. AB):[eeBa 1973)

Tabnuna 7.3.1 Xumuueckuii cocraB xuakoi ¢assl Ilyrauesckoro BynkaHa

IToka3zarenn 29.08.1952 1. 25.09.1961 r. 31.08.1967 r. 28.08.1972
pH - - - 9,35
Konunenrpanus, MI/ M

Na® + K* 27470 893,0 1921,0 3381,0

Ca’’ 60,0 3,0 15,0 39,4

Mg~ 38,0 2,0 18,0 37,1

Fe®* - - - He o6HApyXeHO

Fe®* - - - He oGnapyxeno

Cr 1577,0 769,0 1276,0 1839,2

S04~ 137,0 222,0 193,0 469,1

HCO3 4582,0 637,0 702,0 4050,4

CO5” 94,0 61,0 1020,0 720,0

J - 0,6 0,3 He o6HapyxeHo

Br- - 0,6 He obnapyxeno He obnapyxeHno

F - 1,2 He oOnapyxeno -

As - - - 0,08

HBO, - - - 1178,0

CymmapHas 9,235 2,611 5,411 11,7142

MUHEpATN3a

Iy, F/IIM3

Pe3ynbrarhl pU3NKO-XUMHUYECKUX aHATN30B Tpsa3u [lyrayeBckoro ByiakaHa

Jlata otOopa npoOsl —

otbopa mpooObI —

28.08.1972 r., nata BbIOJHEHUs aHaiu3a — MapT 1973 r. I'mybuna

1,5 m. JTabopatopust kouTopsl «I'eomuaBOA» (Ta61.7.3.2.)

Tabnuna 7.3.2. O01miye CBOHCTBA TPSI3H.

1. | Koncucrenmus,

IIBET,

Fpﬁsb TJIMHUCTAs, CBETIO-CEPOro LBCTA, IUIOTHOM KOHCHUCTCHIINH,

3amax COJIEP’KUT TpyOble BKIIOUEHHUs, 6e3 3anmaxa
2. | Yaenbusiii Bec, r/em” 1,72
3. | ConpotuBnenue

CHBUTY, uH/cM? 6400
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4. | TermmoeMKOCTb, Kall. 0,46
5. | 3acopeHHOCTh 3,68
4acTULIAMU JTHAMETPOM
ooiee 0,25 mm, %
6. | XapakTepucTtuka Kycku nopoasr pazmepom 0,1-5,0 mm (ot HCI He Bckunaer)
3aCOPEHHOCTH
7. | pH rpsisu 8,4
Eh rpsizu - 200

8. ToMmapuHCKHUI1 TOPOJCKOI OKPYT

8.1. JlonaTUHCKU HCTOYHUK

JlonaTuHCKMit MUHEPAIbHBIA UCTOYHUK MPECTABISET COOOM CKBAXKUHY, PACTION0XKEHHYIO B

ToMapruHCKOM TOPOJCKOM OKpyre, B 2-X KHJIOMETpax K BOCTOKY OT ceia Jlomatuno (ObIBIIMiA

mraxtepckuil mocenok). Ot cena (torma ropoxa) Kpachoropcka no cena JlomaTuHO mpoxojuiia

Y3KOKOJICIHASI JKeJIe3Has Topora Jiisl epeBo3KH yriis U Hacesienus (Puc.8.1.1.)[16].

(CrapoaiinckyeK

Tarapckuii npoans

W

kMl 0 1
e ——

BAC00

YeTBepTHYHbBIC OTIOKEHHS Caura ennoiimm
OprnioBckasi CBHTa

1
1
H3biMeTheBCKas CBHTa 1
(-
/
©

Kpachononbckas cButa
Hwxnenyiickas ceura

CoGonesckas cBUTa Kpacnospckas cira
Caura Xoiinko TeKTOHHYECKHE HAPYIICHHUS

JlonaruHcKas CKBaKHHA

Puc. 8.1.1. 'eonormueckas kapra paiiona Jlomatuackoro ucrounuka (B.B. lBanos, 1954)
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Ot cena JlonataHO K CKBaXKMHE, HAXOJSIICHCS B IOJMHE JIEBOTO npuToka p. KpacHoropku,

IPOXO/IKJIa MEIIEX0Hast TPOIa ¢ HECKOJIIbKMMU TIepexo1aMu BOpo I uepes peuky (puc. 8.1.2.).

Puc. 8.1.2. IlepenpaBa uepe3 peuky o mytu ot c. Jlonatuno k ckBaxune (B.B. BaHoB,
1954)
[To nanueiM B.B. Tymakosa (1953) JlonatuHckas ckBakuHa MpoOypeHa OypoBoi maptueit

Tpecta «Caxyrnepa3Benka» B 1952-1953 rr. I'nmy6una ckBakuubl 269 M. CKBa)KMHOUW BCKPBITHI
OTJIOXKEHUS cpenHel yacTh HuKHEenyiMCKOM CBHUTHI, IPEACTABICHHbBIE YEPEAYIOIUMUCS CEPBIMUA U
TEMHO-CEPbIMU MEJIKO3EPHUCTHIMU [€CYAHUKAMH, aJEBPOJIMTAMHU, ApTWILIUTAMH M YTIUCTHIMU
apruJUIMTaMHU.

B npouecce OypeHust CKBaXXHHbI, HaunHas ¢ T1yOuHbI 152-156 MeTpoB, Ha4aa0Ch CUIbHOE
NOCTYIUIEHUE BOAbI, C 165 MeTpoB BMECTe C BOJOH HAdajloCh CUJIBHOE IOCTYIUIEHHE rasa.
Boigenstonuiics ra3 npu NOJKUTaHUU BCIBIXHYJ U €0 € TPYAOM yAaloch noracute. Ha riyoune
269 meTpoB OypeHHe CTajJ0 HEBO3MOXKHBIM M3-3a CHJIBHOTO BBIJICIIEHUS BOABI U ra3oB. Uepes aeHb
1ocje MoJbeMa WHCTPYMEHTa M3 CKBAXMHBI yAapui (OHTaH BBICOTOM 0 35 METpOB, KOTOPBIi
yZaJ0ch NPUKPBITH yepe3 22 aHs kene3Hor 6oukoil ¢ rpyzom 500 kr.

Ha moment oOcnenoBanms otpsmom B.B. MBanoBa (urons 1953 r.) ckBaxkmHa Oblia
3aKkphbiTa. M3-mox aepeBsiHHOM NPOOKHU ¢ OOJIBIION CHIION U C ITyMOM BBIPBIBAJICS Ias3.

Ilo xumMuueckoMy cocTaBy Boja JIomaTMHCKOM CKBaKHMHBI XJIOpUAHAS KaJlbIMEBO-
HaTpueBasi, MuHepanu3amus — 12,3 r/am°. CocTaB rasa B OCHOBHOM MeTaHOBBI—88,56%, asor —
9,84%.

Tabmuua 8.1.1. Xumuueckuii coctaB BoAbl JIOMMATUHCKON CKBaKUHBI

IToxazarens Konuenrpanus, MF/)IMS
pH 7.3
Na"+ K" 3276,5
Mg”* 61,7
Ca** 1362,7
CI 7609,0

71




S0,” He oOHapyxeHo

HCO3 79,3

CymMapHast MUHepaJIn3anus 12393

Vriekuciora cBOOOIHAS 19,5

VYriiekucinoTa arpecCuBHas 18,9

NH," 10,8

I, Ba, Br, Mn, nadTeHOBBIE KHCIIOTBI Cienpl

Dopmyiia XUMUYECKOTO COCTaBa Mz C0399 pH7.3
(Na+ K)66 Ca 33

Bopna n3 JlonmatuHCKON CKBa)XKMHBI XapaKTepU3yeTCs KaK TEPMAaJIbHAsI, OJHAKO CBEIACHUM O
TEeMIIEpaType BOJBI B INTEPATYpE HE BCTPEUALOTCS.

[To 3axmouenuto B.B. MBaHoBa Bojga W3 CKBaKMHBI MOXET OBITH JIETKO IOJBEICHA
camMoTeKoM (1o TpyOam wim kenody) K ¢. JIomaTuHO U MCIOIb30BaHa JJIsl YCTPOMCTBA HEOOIBIION
BO/10JI€UEOHMIIBI Ha 3-4 BaHHBI.

CoBpeMeHHOE COCTOSIHHE HE U3BECTHO.

s onpenenenus OalbHEOJIOTMYECKOTO 3HadeHHs JIOMaTHHCKON CKBaKMHBI HEOOXOIUMO

BBIIIOJIHUTH I[CT&JIBHBIﬁ XUMHYESCKHN aHaJIHN3 BOJbI 1 ra3a.

9. loJMHCKUIA TOPOCKOI OKPYT

9.1. Crapoay0ckue MuHepajgbHble rPs3H

CraponyOckue MHUHEpaibHbIE Tps3U pACIONIOKEHbl B 18 KM K ceBepo-3amagy OT T.
Honuncka u 5 km ot cena Craponyockoe (Puc. 9.1.1.).

MuHnepanpHas Tps3b 3aneraer B ozepe JleOsbkbeM, COeMHSIOMMMCS JOBOJBHO HIMPOKOM
npoTokoil ¢ OxoTckum MmopeM. J[nuHa nporoku okoino 1 km, mmpuna — 100-200 M. B o3epo
BI1J]a€T HECKOJIBKO pEYeK.

[lepBrbiii neranbHBIN QU3NKO-XUMUYECKUN aHann3 CTapoayOCcKoW Ipsizu ObLT BBHIIOJIHEH B
nenrpanbHoM Muctutyre Kypopronoruu B 1949 rony C.C. KpanuBuHOW u3 mpoOblI, B3ATOH B
JHonuuckom canaropuu B.B. MBanossim [16].

[IpoBenennsie uccieaoBaHusi mnokasanu, CrapoayOckue Tpsi3M OTBEUAIOT TPEOOBAHUSIM,
PEbABISEMBIM K JIEUEOHBIM IPA3SIM.

B 1953 roay CaxanuHckoi skcreaunuei «Coro3reokanTakKMUHBO) ObUIM BBITOJTHEHBI
paboThl Mo oreHke 3amacoB CraponyOckux rps3eil. B pesynbraTte MecTOpoKIeHHIO Tpsi3eil Oblia
JlaHa JeTajbHas OlIEHKA, TO3BOJIAIONIAs paccCMaTpUBATh €ro KaK Ha/IeKHYI0 0a3y Ajs opraHu3aluu

rpszenedenus (Puc. 9.1.2).
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Puc. 9.1.1. Cxema mecrononoxenus: CTapory0CKOr0 MECTOPOKICHHSI MUHEPATIBHBIX IPs3el
(B.B. HBanos, 1954)
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Puc. 9.1.2. Pa3Benka mectopoxnenust Crapoayockux rpsseit (B.B. MBaHos, 1954)

Sanmexu CTapomyOCcKoii MUHEPATBLHOW TPS3M HAXOMATCS Ha OCTPOBAaX B BOCTOYHOW YaCTH
o3epa JleOsokbe, BOMM3H MIPOTOKHU, COSAUHSIONIEH ero ¢ OXOTCKUM MOpeM.

Osepo JleGskbe, ILUIOMAABI0 OKONO 6,8 KM, HMEeT OYepTaHHs DABHOCTOPOHHETO
TPEyrojbHUKA CO CTOpoHamu mpumepHO 4 kM. bepera o3epa B mpuOpEKHOW YacTH 3a00T0YEHBI,
JaJIeC IMOKPLITbI PEAKUM CMCIIAHHBIM JICCOM. Pexum 03€pa 3aBUCUT OT MOPCKHUX IPHUIIMBOB, BO
BpeMsI KOTOPBIX YPOBEHb BOJBI B 03epe nmogHumaercs 10 50 cM.

OcHoBHbBIE 3aJIe)KM MHUHEPAIbHON Tps3M HAXOIATCS B Ipejaeiax 4YeThIpeX OCTPOBOB,

pacIooKeHHbIX K I0ro-3amnany ot nporoku B Oxorckoe mope (Puc. 9.1.3.).
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Puc. 9.1.3. Kapra o3epa JleOsxbe

I'psi3eBBIE OCTPOBA OTAEIAIOTCS APYT OT APYra y3KMMH BOJHBIMM IPOTOKaMH IMIMpUHON 10-

15 meTpoB u riryounoit 1o 1,0 m (Puc. 9.1.4.).
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Puc. 9.1.4. KaTa Crapoy0CcKoro Tpsi3eBOro MECTOPOKICHHS

Ha pucynke mokazaHbl o4epTaHUS OCTPOBOB, HE 3aJIMBAEMbIX BOJON BO BpeMs MPHIIHUBOB.
Bo BpeMst OTIMBOB MIIOIIAAs OCTPOBOB 3HAUMTEIHHO yBenuuuBaercs. Ilnomians He3anuBaemoid
YacTH OCTPOBOB cocTaBiisieT mpumepHo 135000 M2, OO0mmast TIoNMIah MECTOPOXKICHUS JTIOCTHTAST
290000 M.

Ha He3anuBaemoil yactu MUHEpabHas rps3b 3a€raeT Mo CJI0eM AepHa TONHUHON S-10cMm.
Ha 3anuBaemoii yacTu JEpHOBOM CJI0H OTCYTCTBYET.

VYcnoBus 3aneraHusi MUHEPATBLHON TPSI3H B IIpeJiesiaX BCETO MECTOPOXKICHUST OJTHOOOpa3HBI.
Ona nexur mractoM MmomHocThio 0,6-0,7 M. Ha mnepudepnn MecTOpOXKAECHHUS CIIOH Tps3u
BBIKITMHUBAETCs. B mpezenax BCero MeCTOpOXKACHHUSI MUHEPAIbHAS TPsI3b MOJCTUIIACTCS TIIOTHBIM

CEPLIM MMECYAHNUCTBIM HJIOM.
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CraponyOckass MUHEpalbHasi TPps3b OTJIMYaeTcsl BechMa TeMHBIM IBeToM. Okpacka ee, B

3aBHCUMOCTH OT COJICPKaHHsI THAPOTPOMIINTA, OT YEPHOH 10 TEMHO-CEPOH.

I'psa3p xapakrepusyercs BecbMa Majoi 3acopeHHOCTbiO (0,1%), HHM3KOM BIaXXHOCTHIO (B

cpennem 32%), KoTopas onpeeseT ee O0NbIION yIeabHbII BEC U BECbMa T'YCTYI0 KOHCUCTEHIIUIO

(Tabauma 9.1.1). MuHepanu3anus rpsa3eBoro pacTBopa 0JrM3Ka K MUHEpaau3anuu Boabl OX0TCKOTo

MOPS ¥ COCTaBJISIET B cpesiHeM 28,5 r/z[M3.

Copepxanme B Tpsi3u cepoBojiopoja koiebnercss B mpenenax ot 10 mo 117 mr wa 100

IpaMMOB T'psi3u, cpennee 3HaueHue 58 mr/100 rp.

KpI/ICTaJ'IJ'II/ILIeCKI/Iﬁ CKCJIET COCTOUT IMOYTH HALCJIO U3 CHJIMKATHBIX YaCTUIl, TUaMETPOM O,l'

0,01 mm. KomtouiHbIi KOMIUIEKC TaK»Ke MPEJICTABIEH, B OCHOBHOM, CHUIMKATHBIMHU YaCTUIIAMM.

Tabmuna 9.1.1. ®usuko-xuMuueckas xapakrepuctuka CTapoayOCKUX MUHEPAIbHBIX Ipsizeit

Mecto ot6opa | BnaxkHocts, | Yaenbusiid | 3acopenHocTsh | CepoBomopos, | Munepanu3aiws,
pOOEI % Bec, r/cM> YaCTUIIAMU /100 rp. /M’
J1>0,25 mm rpsizu
OT — JI0
Ocrpos | 25,65-37,05 | 1,63-1,91 0,010-0,290 0,011-0,117 23,0-40,5
(31,97) (1,76) (0,163) (0,051) (26,1)
Ocrpos Il 28,67-36,57 | 1,66-1,81 0,038-0,170 0,043-0,114 24,2-29,0
(31,41) (1,71) (0,109) (0,076) (26,6)
Octpos Il 27,28-35,37 | 1,68-1,81 0,065-0,210 0,010-0,078 27,3-36,0
(31,74) (1,75) (0,112) (0,051) (31,4)
Octpos IV 26,23-35,40 | 1,68-1,86 0,022-0,212 0,056-0,077 32,5-37,0
(31,33) (1,77) (0,087) (0,063) (34,0)
Bce 25,65-37,05 | 1,63-1,91 0,010-0,290 0,010-0,117 23,0-40,5
MECTOPOXKJICHHE (31,72) (1,75) (0,110) (0,058) (28,5)

ITpumeuanue: B ckoOKax yKa3aHbl CpeTHUE 3HAUCHHUSL.

XapaktepHoil ans CrapoayOCKol MUHEpaJbHOW TIpsi3U SBJISETCS BechbMa HEOOJIbIIOE

COACPKAaHNUEC OPraHUYCCKUX BCHICCTB. rpf[3eBOI7I pacTBOp IpiaA3u UMCET XJ'IOpPII[HLIﬁ HanI/IeBHﬁ

COCTaB U BBICOKYIO MUHEpaIu3alnuio — 26-34 /e,

[To ocHoBHBIM cBoiicTBam CTapoayOckue MUHEpaibHbIE TPSA3H JTOBOJBHO ONM3KU K TaKUM

W3BECTHBIM OpeHaaM,

KaK KypOpTHI

«Canropon» B Ilpumopre u

«[Ispuy» B DOcTOHMH.

CpaBHMTENbHAs XapaKTepUCTUKAa MUHEPAJIbHBIX I'psizell mpuBeaeHa B Tadbnue 9.1.2.

Tabnuma 9.1.2. dusznko-XxMMHUECKHUE CBOMCTBA MUHEPAJIBHBIX Tps3eid

Komnonenr, en. Crapomy0Ockoe Kypopt «Canropomn, Kypopt «lIsspuy»,
U3MEPEHHUS MECTOPOKICHHE, [Tpumopckuit kpaii DcToHUS
Caxanun
Brnaxuocts, % 31,7 443 53,1
Y nenbpHBIN BEC, r/lem® 1,75 1,58 1,37
3acOpeHHOCTh
yacturamu>0,25Mm,% 0,11 3,0 -
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Conepxxanue

cepoBoaoposa, rp./100 0,010-0,117

Tp. CBIPOIl IpsA3H (cpennee 0,058) 0,016-0,084 0,067
Opranuueckue

BemiectBa, rp./100rp.

CBIPOM TPSI3U 1,38-1,62 0,5-1,05 -
Munepanuzanus

IPSA3€BOrO  PacTBOpa,

/v 22,3-25,7 29,26 12,72
®opmyia C189 Cl192 C156 SO442
XHMITACCROTO  cocTapa (Na+K)81 (Na+K)79 (Na+K)53Mg28
IPSA3€BOI0 pacTBOpPa

3arracer CTapoy6CKOi MUHEpambHOi rpssu ouerensl B 170000 m° mwmm 300000 ToHH.

OCHOBHBIMU TIOKa3aHHWSIMU Ui JedeOHoro mnpumeHeHus CrapomayOckoid rpsizu (1o
AQHAJIOTUH) MOTYT OBITH 3a00JIEBaHUSI OMIOPHO-BUTATEIBLHOTO anmapaTa, nepudepruieckoil HepBHON
CHUCTCMBbI, TOCIICACTBUSA PA3JIMYHBIX TPaBM, THHCKOJIOTHYCCKUC 3a00JIEBaHUS U ap.

CrapoayOckue rpsi3d UCIOJIB30BAIUCH i JiedeHus: B OonpHuUIle moc. Cokoin (1948 r.) u
JonuHckoM rocourtaie. B ganpHelieM IIMPOKO HPUMEHSUIMCh Ui rpsi3esiedeHus (o
OOLIENPUHATON METOJMKE — AaNIUIMKaluM, TaMIoHbl) B caHaTopusix «[opHsk», «Yalikay,

«Caxanun» u odiactHo# 6onbaute [10].

JloObIua rpsi3u OCYILECTBISIIACh BpyuHYHO Bo BpeMs oTiuBa (Puc 9.1.5.)

Puc. 9.1.5. baza pabGounux mo 3aroTtoBke (cieBa), MecTa XpaHEHHs 3aroTOBICHHOU
Crapoay0ckoii rpsi3u Ha 6epery pexu Haitob

10. XoJmMcKuii ropoacKoii oKpyr

10.1.AHTOHOBCKHE COJIEHbIe HCTOYHUKH
AHTOHOBCKHE COJIEHBIE HCTOYHHUKH PACIIONOXKEHBI Ha 3amaJHOM mobepexbe 0. CaxanunH, Ha
TEpPPUTOpUH XOJIMCKOTO TOPOJCKOrO OKpyra, B cpeaHeidl dactu cena AHTOHOBO (ObIBIIEE CeIlo
Pakyma), B 0,5 kM ot 6epera Tatapckoro mposusa[16].

Ha momenT ob6cnenoBanus (1953 r.) Habmro1anock JBa HICTOYHHKA.
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Ucrounmk Ne 1 Opu1 pacrionoxkeH Bo aBope noma Ne 34. VMcTouHuk mpenctaBiisi coOoi
kojonen rayounon 2,13 m. [lo rmyounsr 1,48 M oH 3akperuieH Ooukoit auamerpoMm 0,8 M, HIDKE
6ouxoit quamerpom ceuenus 0,43 m. M3nmBa BosbI U3 KOJIOALA HE HAOII01aI0Ch.

JIHO KoJjoaa Bpe3aHO B IUIOTHBIE MEIKO3EPHHUCTHIE CEpbhle IECYaHUKH, OYEBHIHO
OJIUTOLIEHOBOT'O BO3PACTa, U3 TPEIIMH KOTOPBIX U BHIXOAUT MUHEpaJibHAs BOJIA.

Bona B xosoxne ropekoBaro-cosieHas, 1eout Boasl — 0,03-0,04 n/c, Temmneparypa BOABI 10
orkauku — 9-11°C, mocne otkauku — 8,2°C. Co jHa KOJOAIA MMOJHUMAIKCH KPYITHbIE MY3BIPHKH
rasa.

Hctounuk Ne 2 naxonuiica Ha paccTossHUM okoJyio 100 M kK BocTOKy OT uctouHuka Ne 1. On
MIPEACTABIUT COOOM KOJIO/EI, KanTHPOBAHHBIA ACPEeBIHHBIM cpyooM, pazmepom 0,9 Ha 1,2 M,
riryounoit 0,65 M. HauansHas rimyOuHa (0 Opocy MECTHBIX JKUTeNe) cocrtapisiia 1,5-2,0 M. Boma
B KOJIOJIIIE TOPHKO-COJI0HOBATAS, CO JHA BHIACIAINCH IIy3BIPLKH Ia3a, TeMueparypa soasl 13,4°C.

Boga B 00oux MCTOYHMKAX OJHOTHUIIHAS — XJIOPUAHAS KaJbI[MEBO-HATPHEBAs, C OOJBIINM
coaepxanueM 6opa (HBO; — no 350 Mr/z[M3), MUHepan3anus Bojibl oT 10,7 1“/le3 (ucTounuk Ne 2)
mo 18 r/ILM3 (uctounuk Ne 1).

Brigenstonuiics U3 UICTOYHUKOB ra3 Ha 98% COCTOUT U3 METaHa.

[TonHbplii XUMHUYECKHI cocTaB BOAbI M3 McTouHMKAa No 1 mpexacrarned B tabmmie 10.1.1.

CokpallleHHbIE XUMHUYECKUE aHATM3bI BOJIBI M3 HCTOYHUKOB Ne 1 1 Ne 2 — B Tabnume 10.1.2.

Tab6muma 10.1.1. [ToxHei XuMuyeckuii anamu3 Boabl uctounuka Ne 1 (B.B. MiBanos, 1954)

Tokazarens KOHIEHTpAIHs, MI/aM° ITokasarens KOHIEHTpAIHs, MI/aM"
NH," 5,7 F 2,0
K* 23,2 Cr 1095,1
Na* 4781,7 Br 25,0
Mg~ 127,2 T 2,0
Ca” 1816,0 SO~ 0,2
sr* 15,0 HCOs 83,0
Ba* HEe 00HAPYKEHO NO, 0,1
Al He 0OHAPYKEHO NO;’ He 0OHAPYKEHO
Fe®* He 00HAPYKEHO
Ti* He 0OHAPYKEHO
Mn“* He 00HAPYKEHO
cu®’ He 0OHAPYKEHO

Tabnuna 10.1.2. CokpainieHHbie (T0JIEBbIe) XMMHUECKHE aHAIN3bI BOJIBI M3 HCTOYHUKOB No 1 1 Ne 2

Uctounuxk Ne 1 Uctounuxk Ne 1 Uctounmk Ne 2
[Toxa3zarenn 13.07.1953 1. 29.09.1953 r. 30.09.1953 r.
Konnenrpanus, MF/)IM3

NH** >4.5 HE ONpeenscs HE ONpeesics
Na*+ K* 5248,1 4555,3 2725,7

Mg~ 81,4 131,1 93,9

Ca®* 1608,0 2033,2 1201,2

Fe®* HE 0OHAPYKEHO HE ONPEIeIIsIICS HE OTPEIeTISIICS
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Fe’* HEe 00HAPYKEHO HE OTpeIeTISIICS HE OTpeeTsuICs

CI 11130,0 10970,0 6535,0

S04~ 4,0 <2,0 <2,0

HCO3 73,2 67,1 122,0

CO5” HE 0OHAPYKEHO He 0OHAPYKEHO HE 0OHAPYKEHO

NO, HE 00HAPYKEHO HE OTIPEICTISIICS HE OIpeIeTIsUICs

NO;3 HE 0OHAPYKEHO HE OTPEeEISIICS HE OTPEeIeIsICs
dopmyna C1100 Cl1100 C199
XHMIYECKOro Masg 4 17,8 Mao,7

cocTaRa (Na+K)72Ca 26 (Na+K)64Ca33 (Na+ K)64Ca32

Ilo moHHOMY coCTaBy BOJbl MCTOYHHMKOB OJM3KHM K BojgaMm Kypopra «Crapas Pycca»
(HoBropoackast 061acTb) U MOTYT OBITh, OYE€BUIHO, UCTIOIB30BAHBI JUIsI HAPYKHOTO MMPUMEHEHHS B
BUJIC BaHH IpH JIeYeHUU psifa 3aboneBanuil. Ha xypopte «Crapas Pycca» xiopuaHble HaTpUeBbIe
BaHHBl OKAa3bIBAIOT OOJIEYTOJISIONIEE M INPOTUBOBOCHAIUTENILHOE JEWCTBUE Ha OONBHBIX C
3a00J1eBaHUSAMH CYCTaBOB. OTMEUEHO MOJIOKUTEIbHOE BIUAHUE 3TUX BaHH Ha (YHKILHUIO CEPJIeUHO-
COCYIIUCTON CHUCTEMBI y OOJIbHBIX C FHIIEPTOHHEH M TUIIOTOHUEH; CTUMYyNHpYIollee ICHCTBUE Ha
paboTy KpOBEHOCHBIX COCYJIOB, OpraHOB JIBIXaHWsI, HEPBHOW U MBIIIEYHOM CUCTEM, XKEIIE3
BHYTPEHHEH ceKpelru, 00MEH BellecTB (0COOCHHO YIIIeBOHBIHN, )KUPOBON M BUTAMUHHBIH).

SINOHLBI HCTIONIB30BAIM UICTOYHMKY JIJIs1 HAPY’KHOTO IIPUMEHEHUS.

Buytpennee npumenenue. CornacHo 'OCT P 54316-2011nm0 xuMuyeckoMy cocTaBy Bojaa
HUCTOYHUKOB OTHOcUTCS K XXXr rpymmne (XJ10pujaHas HaTpueBas, OpomHas, HonHas), Haubosee
6muzka k Tamuukomy tumy. Hasnauenuwe Boabsl — snedeOHas. MeaMUMHCKUE MOKa3aHHUs IO
NPUMEHEHHIO: XPOHMUYECKUH TacTpUT HOPMAJIbHOM U TIOHM)KEHHOW CEKpeTOpHOW (yHKIuen
JKely/iKa, O0JNe3HU KUIIEYHUKa (CHHIPOM pa3Apa)X€HHOI'o KUIIEYHUKA, JUCKUHE3Us KHUILIEYHHKA),
0O0JI€3HNM TMEYEHH, KEIYHOrO TMY3bIpsS U IKETUYEBBIBOASILMX IyTeH, HapylIeHHE OpraHoB

MMUIICBAPCHUS IIOCJIC OICPATUBHBIX BMCHIATCILCTB II0 ITOBOAY SI3BEHHOH 00JIe3HU JKEIIyaKa;

MOCTXOJICMUCTIKTOMUYCCKHUEC CUHAPOMBIL.

10.2. AHTOHOBCKHE CJI200CEPOBOAOPOIHBIE HUCTOYHUKH
AHTOHOBCKHE Cc1a00CEpOBOOPOIHBIE HCTOUHUKH PACIIONIOKEHBl B BOCTOUHOW YacTH ceja
AHTOHOBO XOJIMCKOrO Topojckoro okpyra, B 1,0 kM. ot Gepera Tarapckoro mposuBa. bbumn
obcnenoBansl B.M. Jlepuenko B 1951 r. u B.B. lIBanoBsiM B 1953 1.
HcTouyHuKH BBIXOJIT B OCHOBAaHMU MPABOrO CKIOHA Y3KOW TIIyOOKOM JOJUHBI PYy4bs
IIMPOTHOTO TIPOCTHPAHUS Ha TPOTsDKeHHH 15-20 MeTpoB, 00pa3ys ABa KPYIHBIX HCTOYHUKA [16].
Hctounuk Ne 1, 3amafHblil, BBIXOAMI B BUJE JIBYX PACIOJIOKEHHBIX PAAOM I'PHUPOHOB U3

TPEIMHOBATHIX MeCYanukoB. [leout ncrounnka — 2,0 n/c, remneparypa soas — 7,2°C.

80



https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D0%B5%D1%87%D0%BD%D0%BE-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B4%D0%B5%D1%87%D0%BD%D0%BE-%D1%81%D0%BE%D1%81%D1%83%D0%B4%D0%B8%D1%81%D1%82%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D1%82%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D0%B8%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D0%B7%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%B2%D0%B5%D0%BD%D0%BE%D1%81%D0%BD%D1%8B%D0%B5_%D1%81%D0%BE%D1%81%D1%83%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%8B_%D0%B4%D1%8B%D1%85%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D0%B5%D1%87%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D1%8B_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B9_%D1%81%D0%B5%D0%BA%D1%80%D0%B5%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D1%8B_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B9_%D1%81%D0%B5%D0%BA%D1%80%D0%B5%D1%86%D0%B8%D0%B8

Hcrounmk Ne 2, BOCTOYHBIN, MMeN Takke aBa Bbixona. OIWH M3 HUX MPEICTaBIIsI COOOM
Herryookuit (0,7 M) KoJoell, 3aKpeIICHHBIA IepeBIHHBIM cpydooM pasmepom 0,5 m Ha 0,7 M, u3
BOJIbl MHTCHCUBHO BBIJICIISUICS Ta3.

Bropoii BbIX0s BOABI pacIioyioKeH B 2-3 METpax BOCTOUHEE KOJIOALA.

O6uii 1edut ucrounuka cocrasisui 0,3 1/c, Temmneparypa Boasl — 8,0°C.

B pycnax pydeiikoB o0pa3yloTcsi OCaakud KOJUIOMIHOW Cepbl CepoBaTO-0eoro IBETa,
XapaKTEePHBIC I MECT Pa3rpy3Ku CYIb(PUIHBIX BOJ.

[To xuMUYECKOMY COCTaBY BOJbI MCTOYHUKOB THJIPOKAPOOHATHO-XJIOPUIHBIE, KATBIIUEBO-
HaTpUeBbIe, ¢ MUHEpanu3amuein 10 0,93 r/nm. B cocrase PacTBOPEHHBIX Ta30B MpeodiafaT A30T
(55,43%), metan (29,91%), yraekucnbiii ra3 (14,66%) mnpu oOmiem kojuyectBe razoB — 48,9
mr/mv®. CBOGO/IHBIN Ta3 COCTOHMT MPAKTUYECKHU U3 OJHOI'O METAHA.

XUMUYECKUH COCTaB UCTOYHHUKOB mpezcTapiieH B Tabmuie 10.2.1

Tabmuma 10.2.1. Xwumudeckuiét cocTtaB BOJBI AHTOHOBCKHX CJ1a00CEPOBOIOPOAHBIX

COYHHMKOB

Moares 15301 sonea o romen e o2 swaun e 202 v,
T, °C 7,2 8,0 7,5
pH 8,25 8,0 6,9

Konunenrpanus, Mr/ame

NH," - 1,0 -
Na"+ K+ 63,7 200,3 135,5
Ca”* 28,2 85,6 91,5
Mg 8,9 19,5 0,9
CI 77,4 404,2 316,7
S0~ 45,0 38,4 18,1

HCO3 109,6 146,4 126,3

H,S He oGHapyxeno 5,6 7,3
Dopmyna X Cl44 HCOs 37 ) Cl 78 HCO:16 Cl 78 HCO:18
Aeekore | ¥ (Na+K)56Ca29 | . (Na+K)60Ca29 |  (Na+K)51Ca40

OLIGBI/II[HO, BOJa HMCTOYHHKOB HMCIIOJIIbB30BaJIaCh B 0aJIbHEOIOTHYECKUX Oejiaiax, O 4YeM

CBHUACTCIIbCTBYCT HAJIMYNEC KallTaxKa.

HpI/IcyTCTBI/IG cepoBOAOPOa U  YIJICKUCIIOTO TIasa O6yCJIOBJ'II/IBaIOT NMOTCHIUAJIbHYIO

BO3MOXHOCTb IMPUTIOJHOCTH BOABLI JIA JICHCHUSA OIOPHO-ABHUIAaTCIBHOI'O ariapara, Oone3nen

KEITyAKa U KHIICYHUKA.
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10.3. 3bIpsSIHCKHIT MCTOYHUK

3BIPSHCKUN MCTOYHUK PACIIOJOKEH Ha TEPPUTOPUU XOJIMCKOTO TOPOJCKOTO OKpyra, B 19

KM K FOTY OT I. XonMcKa, BOm3u cena 3eipsiackoe (Puc. 10.3.1).
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Puc. 10.3.1. 'eonoruueckas kapra palioHa pacoI0KEHUS MUHEPAIbHBIX HICTOYHUKOB

HcTouHmK BRIXOJUT B Y3KOM KaHBOHOOOPA3HOMW JTOJIMHE HEOOBIION PEUKH, B 3 KUIIOMETPAX

ot ee yctbs (Puc. 10.3.

2.) [16].
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Puc. 10.3.2. Mecro Beixozaa 3bipstHckoro ucrounrka (B.B. MBanos,1954)

Brixon  uMcTOYHHMKA

IPUYpPOYEH K

nopojam

Apakaiickoit

CBUThBI najcorcHa

MNpeaACTaBJICHHBIMUA B OCHOBHOM TPCIIMHOBATBIMU IICCYAHUKAMHA, CCPBIMHA, CPCAHCICPHUCTBIMH.

Boza BbIXOIUT B BUJIe MOITHOW CTPYH U3 TPEIIMHBI B recyaHuke. [1eOut Boabl HA MOMEHT

obOcnenosanus cocrasui 1,8 i1/c, temneparypa — 7,4°C.

XHUMHYECKUH COCTaB BOJBI 3bIPSHCKOTO HCTOYHUKA TIpecTaBieH B Tadbmuie 10.3.1.

Tabmuma 10.3.1. XumMudeckuii coctaB BOIbl 3bIPSHCKOTO HCTOYHUKA

IIokazarens B.B. lBanos, B.M. JleBueHko,

12.07.1953 r. 13.09.1951 r.

T, °C 7,4 8,5

pH 8,0 7,0

Konnentparnus, Mr/m°

NH," 0,4 -

Na" + K" 449 35,4

Ca*’ 45,6 47,1

Mg~ 5,7 9,1

Cr 22,5 127,5

S04~ 89,7 81,9

HCO3 134,2 30,1

H,S 15 1,9

CO; 3,9 -

QopMyra  XHMHHECKOTO HCO:47 SO+ 40 Cl45 S0.37

COCTaBa Mo,34 Mo 33
Ca48(Na+K)42 Ca50(Na+K)33

B cocraBe pacTtBopeHHOTO Ta3a mpeodnamgaer a3or — /8%, yriekucneri raz — 20%, mpu

3
00111eM KOJIu4YecTBe ra3oB 17,7 mMr/om™.

IIo XUMHUYCCKOMY COCTaBy BOJIbBI 3BIp}IHCKOT0 HCTOYHHUKA OTHOCHUTCA K CyJ'IL(baTHO-

TUAPOKAPOOHATHOMY WM CYJIb()aTHO-XJIOPUIHOMY

Ta30B YIJICKUCII0-a30THEIC.
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[IpucyrcTBUE cepoBOJOpOa M YIJIEKUCIOrO Tra3a OO0YCIOBIMBAIOT MOTEHUUAIBHYIO
BO3MOXXHOCTh TPHUTOJAHOCTH BOJABI [UIsl JICUEHUS ONOPHO-IBUTATENILHOTO ammapara, OoJie3Hel

JKCIIyJAKa U KMIICYHUKA.

10.4. XoaMcKHe HCTOYHUKH

X0JIMCKHE HCTOYHUKH PACIOJIOKEHBI MPUMEPHO B S5 KHIIOMETpax K IOry or I. XOJMCKa,
BOnM3M cena Cepuble Vicrounuku, B 75 M ot goporu Xonmck-Hesenbcek (puc. 10.3.1.)

VICTOYHMKH BBIXOJAT B Y3KOM, INTyOOKOM KaHBOHOOOpPa3HOM yiienbe peku Lllyn, Texymeit k
MOpPIO C 3amajJHbIX CKJIOHOB 3amanHo-CaxamuHckoro xpe6ta. CKIOHBI YIIETbS CIIOXKEHBI
CHWJIbHOTPEIIMHOBATHIMU CEPhIMH TE€CYaHWKAMHM U TJIMHUCTBIMU CIAHIAMH HI>KHEMHUOIICHOBOTO
BO3pacrTa.

BbIxoapl BO/BI MCTOYHHMKOB IMPUYPOUYEHBI K TPELIMHAM, MapajUleIbHbIM HaIlJIaCTOBAHUIO
necuyaHukoB. [IpencraBieHbl OHM MHOTOYHCIEHHBIMH MEJIKHMH BbIXOJAaMH 1O o0ouMm Oeperam
peukn Ha mnporsokeHuu 50-70 merpoB. YacTh HMCTOUYHHMKOB BBIXOJUT Yy Camoro ypes3a BOJIBI,

HEKOTOPBIC PACIIONIOKEHBI Ha BhICOTE 3-5 MeTpoB Haj pyciiom (Puc. 10.4.1.).

&

' TR

~lno B.B. Wpanos, 1954, cripaBa o A.b.
Asneena, 1973)

JlebuTsl OTIeIbHBIX UCTOUYHUKOB cocTaBisiiu 0,15-0,4 11/c, Temneparypa BOJIbI HCTOYHHUKOB
—6,5-7,7°C. CymmapHbIii 1e6UT BObI XOIMCKHX UCTOYHUKOB OIlEHUBajICs B 1,5 Ji/c.

[To cmoBamM MECTHBIX JKUTENEW BBINIEC MO TEUECHUIO PEUKH, a TaK e B COCEIHHX peuKax
HMMEIOTCS €I11I€ BBIXO/IbI CEPOBOJOPOIHBIX HCTOUHUKOB.

Ha moment ob6cnemoBanust B 1953 romy [16] Hambosiee KpymHBI MCTOYHHK Ha JICBOM
Oepery pedku OBbLT OTPaKJIEH CTEHOW, CIOKEHHOW W3 HATYpaJbHOTO KaMHS Ha IIEMEHTHOM
pactBope, oOpa3zoBaBiieii HeOoumbinoi OacceitH. B 1973 romy [10] ucrtounumk ObUT OrpakiacH
[IEMEHTHON CTEHKOM, 00pa3yrolieil HeuTo BpoJie TUIOTUHBI, B KOTOPYIO BCTaBJICHA METAILTUYECKas
tpyba (Puc. 10.4.1). Tlo-BHIUMOMY, HCTOYHUK HCIIOJIB30BAJICS SIOHIAMH JUIS JICYCOHBIX IENEH.
ITo manueiMm A.B. ABaeeBoii BoJa MCIIONBL30Balach MECTHLIM HAceJIEHHEM B KauyecTBE JIeueOHO-

MUTHEBON U AJIA HApyKHOI'O IPUMCHCHUA. I[J'IH BaHH €€ HOCHJIM B BCIpax U MOAOI'PCBAJIN.
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XWMHYECKUH COCTAaB BOJBI XOJIMCKHUX HCTOYHUKOB NpuBeieH B Tadiuie 10.4.1.

Tabmauua 10.4.1. XuMuueckuii cocTaB BOIbI XOJIMCKUX UCTOUYHUKOB

ITokazarenn B.B. Banos, B.B. UBanos,
12.07.1953 1. 29.08.1949 r.
T, °C 7,7 8,0
pH 8,0 7,8
Konuenrpanus, Mr/am°
NH4+ - 0,5
Na" + K" 92,0 57,9
Ca”’ 24,2 27,8
Mg** 8,1 13,5
Ccr 115,6 94,5
S0.” 20,0 26,3
HCO3 134,0 112,7
KpemueBas kuciora 12,0 -
H,S 10,7 6,3
COycB. 7,0 -
Dopmyna Moo, 155 HCOs37 Voo, C153HCO:36
XHMUIECKOTO COCTaBa " (Na+K)68 Ca2l " (Na+K)50 Ca 28

IManpoxumudeckoe ompoOOBaHWE WCTOYHUKOB, BBHIMOJTHCHHOE IPYTMMHU HCCIICIOBATEIISIMU
(B.M. JleBuenko, 1951 r.; A.b. ABaeeBa, 1972 r.), moka3anu OJIu3KHUe Pe3yabTaThl.

B pesympraTe cCHOEKTpalbHOrO aHalvM3a B BOJAE TJABHOTO HCTOYHHUKA BBISBICHBI
OTHOCHTEJILHO MOBBIIIEHHBIE KOHIIEHTpaluy nuHKa 1 kaamus (Ta6:m. 10.4.2.)[10]

Tabmuma 10.4.2. Pe3ynbraThl CIEKTPAIbHOTO aHAIM3a BOABI XOJIMCKOTO HCTOYHHKA

Konnenrparusi, MKr/, e

Mo Mn Ni Zn Pb Sb Cd

0,02 1,75 0,08 70,0 0,16 0,05 50,0

Takum oOpa3zoMm, Boga B XOIMCKHX HWCTOYHHKaxX claOOMUHEpaTu30BaHHas, IO
XUMHYECKOMY COCTaBy THIPOKapOOHATHO-XJIOPHIHAS, KaJbIIMEBO-HATPUEBAs, CIa0oIIenouHasl,
c1abocepoBOIOPOTHAS.

[To ruaporeoxuMuyeckoMy OONHMKY BOAa XOJIMCKHX MCTOYHUKOB ONM3Ka K BOAaM KypopTa
Kemepu (JlaTBus), rie OHM YCHEIIHO MPUMEHSUTHCH [T IEYSHUS] OTIOPHO-IBUTATETILHOTO alapara,

0oJIe3HEH JKemyIKa U KUIIICYHHKA.

10.5. YexoBcKHii HCTOYHUK
UexoBckuit ucrtounuk Haxomutcs B 1,0-1,5 km ceBepHee cena YexoB XoaMCKOro
TOPOJICKOTO OKpYTa, B 2-X METpax BBIIIIE aBTOMOOUIILHOM JOPOTH, Beayie B . Tomapwu.
HcrouHuk BBIXOAMT W3 mOpoj BepxHedl uyactu Hesenbckoit cButhl Heorena (Ninvy),
NPE/CTaBICHHBIX TY(OoAarrJoMepaTaMy ¢ TNIACTOBBIMHU JalikaMu aHie3uToB [16].
BbIxoJ BOJBI MICTOYHHKA MPUYPOUEH K TPEIIUHE B TydoarrioMepaTax, Clararolux KpyTon
CKJIOH TTOOEpEXKbs, BHIIIEC aBTOJOPOTH.
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Ha momenT ob6cnenoanus rpynmnoii B.B. MBanoBa B 1953 romy ucTouyHuK OB 3aKpericH
[IEMEHTHON 0OJIMIIOBKOM, BOJIa M3 HCTOYHHKA TI0 JKEJIE3HON TpyOe CTeKaa BHH3.
JleOut ucrounuka ouenusaics B 0,07 n/c. Temneparypa Boasl — 8°C.

XuMHUYECKHEe aHATM3bI BOJIbI TpuBeAcHbBI B Tabmume 10.5.1.

Tab6auma 10.5.1. Xumuueckne aHain3sl BOIbl YeXOBCKOT0 NCTOUYHUKA

ITokazaTenn B.B. lBanos, B.B. lBanos,
15.07.1953 1. 20.09.1951 r.
T, °C 8,0 8,0
pH 8,4 6,9
Konuenrpanus, Mr/am°

Na" + K" 94,9 79,6
ca’’ 2,8 5,0
Mg** 4,0 1,0
Ccr 56,7 53,2
S04~ 28,8 2,5
HCO;3 109,8 135,4
COs” 36,0 -
H,S 2,5 1,9
COqcB. 7,0 -
®opmyna HCO:39 C0Os13Cl 35 HCO358Cl 40
XUMHUYECKOI0 COCTaBa Mo,34 (Na+K)90 Mo.2s (Na+K)91

Cyast o umeBIIeMycCs KanTaxy, BoJla U3 HCTOYHUKA HCII0JIb30Baach B OAbHEOIOTHYECKUX
HEJISIX.

JlaHHBIE 110 XUMUYECKOMY COCTaBY BOJIBI pa3HATCS MeXAy coOoil. Hambosee BeposiTHO, 4TO
pe3yabpTaThl aHanm3a 3a 1953 rox Oojee JOCTOBEPHO OTPAXKAIOT TUIPOTCOXMMHUYECKUN OOJIMK
MOJ3EMHBIX BOJI, O YEM CBHUJIETENILCTBYET MPUCYTCTBHE CEPOBOJOPOA U YIIIEKHCIIOrO Ta3a.

ITo rugporeoxumuyeckoMy o0JIMKYy BoJa YeXOBCKOr0 HCTOYHMKA OJU3Ka K BOJAaM KypopTa
Kemepu (JlatBust). IlpumeHnstorcs i JiedyeHHs] ONOPHO-IBUIATEIbHOTO ammapara, OoJie3Hel

JKCITyJAKa U KUIICYHUKA.

10.6. Butapckuii HCTOYHHUK

burtapckuii MCTOYHUK pACHOJOKEH B OJHOM KWJIOMETpE K ceBepy OT OBIBIIEro cela
Munepanbroro, B 0,4-0,5 km ot Oepera mops [16].

PailioH WCTOYHMKAa CIIO)K€H TOpOoAaMU  YTJErOpCKOW  CBUTHI, IMPEACTaBICHHBIMU
YyepelyIoIUMHUCS TIMHUCTBIMU CIaHIAMH M TEeCYaHMKAaMHU, COJEpKAIUMH HPOCIOU YTIMCTBIX
CIIQHIIEB, PACTUTEIBHBIX OCTATKOB M HCKOIIAeMOTO Topda.

I[To panaeim I'.K. Hesckoro (1948), B 1934-1935 rr. B paiioHE €eCTECTBEHHOTO

HC(I)TCHpOﬂBJ'ICHI/ISI, CCBCPHECEC CClia MI/IHCpaJ'IBHOC SAIIOHIIaMH ObLIN HpO6prHBI JABC CKBa>XHHBI
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r1youHO#, opueHTHpoBO4YHO, 200 MeTpoB Kaxkmas. OIHa W3 CKBaXXWH BBIBEJIA B HEOOJIBIIOM
KOJIMYECTBE HEPTh U FOPIOYMIi ra3, BTopasi CKBaKMHA J1aja BOJY.

UccnenoBanubiii B 1949 u 1953 rogax MCTOYHUK BBIXOJMJI M3 HEOOJIBIIOTO YriyOeHus,
HAIIOMHUHAIOMIET0 Mmypd HA Yy4YaCTKE, CIOKCHHBIM C TIOBEPXHOCTH TEXHOTCHHBIM TPYHTOM.
[IpenmnonoxxuteabHo, OH MPEACTaBIsET COOOW yCTbe OJHOM M3 CKBAXKUH. YTIyOieHue ObLIo

3akperuieHo gockamu (Puc. 10.6.1.).

>

Puc. 10.6.1. Mecto 1;51xa burapckoro ucrounuka (B.B. Banos, 1954 r.)

Bwmecre ¢ BO)IOI71 M3 HCTOYHHKA B HEOOJIBIIIOM KOJIMYECTBE BBIJCIIAIaCh He(l)TB, HUHTCHCHBHO

BBIACIIAJICA T'a3.

Xumuueckuit cocraB burapckoro ncrounuka npuseneH B Tadmure 10.6.1.

Tabauna 10.6.1. Xumuueckuii coctaB butapckoro nctoyHmka

Iloka3zarenn B.B. HBanos, B.B. lBanos,
15.07.1953 1. 31.08.1949 r.
T, °C 12,5 -
pH 7,65 7,8
Konuenrpanus, Mr/M°
NH4+ 2,0 -
Na" + K* 83,2 82,5
Ca*’ 16,0 12,2
Mg~ 2,2 6,1
Cr 126,3 13,5
S04~ 115 6,5
HCOg3 48,8 46,7
H,SiO3 10,4 -
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HBO; 8,3

Popmyna Mo, C177 HCOR17 Mo, C18LHCO:16
0,31 0,28
XHMITHECKOTO coctasa (Na+K)79 Cal7 (Na+K)77 Cal2

CocTtaB cBOOOIHOTO ra3a B OCHOBHOM MeTaHOBHIH (79,61%) u a3otHsit (19,44%).

11. HeBeabcKkuii ropoacKoii OKpyr

11.1. AMypckHe HCTOYHMKH

Ncrounuku obOcnenoBanbl rpymmoii B.B. MBanoBa, 1953 r. Pacmonoxensl B mpeaenax
nonyoctpoBa Kpunson, 10-12 km k tory ot T. HeBenbcka u 8 kM oT mobepexbs TaTapckoro
MIPOJIMBA, BBEPX IO TCUCHUIO p. AMypcKas (ObIBIL. p. YCHHH).

PaiioH MCTOYHMKOB HAXOAUTCS B FOX)KHOM YacTH 30HbI aHTUKIMHAJIBHBIX CKJIAJIOK 3aMaJHbIX
orporoB 3ananHo-CaxaquHCKOro Xpe0Ta, CI0KEHHOTO MOpPOJaMH MajeOreHOBOTO M HEOT'€HOBOTO
BO3pacrTa.

[Io coxpaHuBIIMMCS STOHCKMM JaHHBIM, B 1935 romy Ha MecTe HMCTOYHHUKOB ObLia
npoOypeHa CKBakhHa, KoTopasi Ha TiyouHe 700 MeTpoB BCKpbLIa BOJIOHOCHBIX TOPU30HT. ToyHOE
MECTOHAXOXKJCHUE CKBAKUHBI YCTAaHOBUTHh HE YyNaJOCh. YUYHUTHIBAs TEMIIEPATypy HCTOYHHUKOB,
pacyeTHas TIIyOMHAa TMOABEMa IMOI3EMHBIX BOJA (IIpU HOPMAJbHOM CpelHEH TIeoTePMHUYECCKOM
crynenu — 33-35 m) nomwkHa coctaBisite 700 METpOB.

Ha stom ocnHoBanum MBanoBeiM B.B. Obuio caenaHo mnpeamoiokeHue, 4To AMypcKue
WCTOYHUKH SIBIISTFOTCS HU Y€M WHBIM KaK Pa3rpy3Koi MOI3EMHBIX BOJI, IOAHUMAOIINXCS C TITyOHHBI
10 3aBAJICHHOMY CTBOJIY CKBa)KMHBI.

Ha moment oGcnenosanus (1953 r.) rpynmoii B.B. MBanoBa Obutn 3adpukcupoBaHbl 1Ba

TETIBIX UCTOYHHMKA U MHOTOYHCIICHHBIE BBIXObI ra3oB (Puc. 11.1.1).

Puc. 11.1.1. Beixoasr AMypckux uCcTO9HHKOB, Ne 1 — ciieBa, Ne 2 — cripaBa (B.B. MBanoB 1954 r1.).
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Hcrounuk Ne 1 Pacnonoxken Ha mpaBom Oepery p. AMypcKoid, Ha paccTostHUU 1 M oT Gepera
pexkn. Boga BeIXOOUT B BUAE NBYX Tpu(dOHOB U3-TIOJ MEPBOM TPAcChl, BHICOTOM okoyio 1,5 M u3
KaHAJIOOOpa3HbIX OTBEPCTUH B CYIJIMHHUCTBIX OTJIOXeHHAX. OCHOBHOW rpuoH KanTHpOBaH
JI0OCKaMH B BHJIE IEPEBSIHHOTO kenoba. Bosia ncrounuka remnmas, npo3paydHasi, ¢ JETKUM 3allaxoM U
IPUBKYCOM cepoBojiopoia. [IpucyTcTBue cepoBoopo/ia MOATBEPKAAETCS HATMUUEM XapaKTePHBIX
HUTEBUIHBIX CTYJACHHUCTBIX OCAJKOB CEphI XKEJITOBATO-0eJIoro 1BeTa. B MCTOUYHMKE U B pyclie peKu,
B 2-3 MeTpax OT Hero, HabJII0AAI0TCs HTEHCUBHBIE BBIICTICHUS MTy3bIPHKOB TOPIOYETO ra3a.

Temnieparypa Bojbl 0ocHOBHOTO rprudona — 26,5°C, BToporo rpudona — 26,1°C.

Jebut Bonbl — npumepHo 0,5 1/c.

Hcrounuk Ne 2 pacmosioskeH Ha JeBoM Oepery p. AMypCKOW, HalIpoTHB HCTOYHUKA Ne 1, B
noiMe peku, B 2 M OT ee Oepera.

Boxga BBIXOAMT M3 CYIJIMHHMCTO-TAJEUHBIX aJUIIOBHAIBbHBIX oOTioxkeHu. Habmonaercs
WHTEHCUBHOE BbIJICJICHHE Ta3a.

Temneparypa Bozbl — 23°C, 1e0MT HE3HAUNTEIBHBIN.

B 10 M or wucrounumka Ne 2, HWKE MO TEYCHHUIO PEKH, B €€ pyciie HaOII0JAI0TCs
MHOT'OYHCJIEHHBIE BBIXO/IbI ra3a.

B 2017-2018 r.r. Uctounuku obcnenoBansl rpymnmnoi P.B. J)Kapkosa. Beimonneno onucanue
BBIXOJI0B HCTOYHHUKOB U OTOOpaHbI POOBI BOJIBI M T'a3a HA XUMHUYECKHE aHATH3bI[4].

AMypcKue TepMaiabHble HUCTOYHUKH, Kak W 65 JeT HazajJ, paclojoXeHbl B TMOWME pP.
Awmypckas. Ilo pesympratam obcnemoBanuss 2017-2018 rr. MOXHO BBIIENIHUTH TEPMAJIbHBIN
ucrounuk Ne 1, coorBercTBytomuii onucanuio B.B. MBanoBa. Mcrounuk Ne 1 Ha mpaBom Oepery
peku, B 2-3 M OT ype3a BOJbl (B JIETHIOIO MEXEHb) NpEACTaBiIsgeT COOOW CIUIOIIHOW BBIXOJ
THJIPOTEPM BJIOJb PEKU Ha MPOTSHXKEHUHM HECKOJIbKUX METPOB. J[Ba OCHOBHBIX BBIXOZA THAPOTEPM
pacrojio’)KeHbl y MOJOLIBBI NEpBOM pedHol Teppackl. OJIUH BBIXOJ XapakTepusyercs Oosee
3HAUUTENbHBIM J1e0UTOM, TemnepaTypa Boabl B Mapte 2017 r. cocraBisuia 28,3 °C, B aBrycre 2018
r. nocturaia 30 °C. B pyciie 3Toro Beixojia OOMJIbHO pa3BUThI CUHE-3€JIEHbIE HUTYATbIe BOAOPOCIIN
C OTJOXEHHUSMHU >KEITOBaTo-0enoi ceprl. bimke K ypesy peku HaXxOAMTCs €II€ OJWH BBIXOJ
TUAPOTEPM, TIPEACTABICHHBIM BOpOHKON nuamerpoMm 80 cM u riayounoi 30 cMm, co THa BOPOHKH
UAET UHTEHCUBHOE BBbIJEJIEHNE ra3oB. Temneparypa Bojibl B BopoHKe B aBrycre 2018 r. gocturana
30,2 °C, a B mapte 2017 r. BopoHKa ObUIa MOJHOCTHIO 3aJIuTa peuyHol Bojxoil. Ha mpaBom Gepery
pPEKH, B HECKOJIBKMX METpax BOCTOYHEE M 3amajHee HMcToYHMKa Ne 1, Takke OTMeUaroTcs
MaynoAeOUTHBIE BBIXOJIbI THAPOTEPM C BBIJEIECHHUEM ra3oB, B MOTOKaX TEMJIOW BOJBI pa3BUBAIOTCS
CHHE-3€eJIeHble HUTYaThle Bogopocau. Co IHa peKr B pailoOHE 3TOM IPYIIIBI TEPMAIBHBIX BBIXOJIOB,
Kak U 65 net Hazaj, HaOJIr0/1al0TCsl MHTEHCUBHBIE BHIXO/IbI Fa30B.

XuMHU4YeCKUi cocTaB BOABI mpuBeaeH B Tadmmme 11.1.1.
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Tabmuma 11.1.1. Xumudeckuit coctaB BOJAbl AMYPCKUX UCTOYHUKOB (MF/I[MS).

Tokasareis Uct. Ne 1 (UBanoB, |HUct. Ne 1(2Kapkos P.B, |HUct. Ne 3(OKapxos P.B,
1954; 01.10.1953 r.) | 2018; 25.03.2017r.)  |2018; 25.03.2017 r.)

T, °C 26,5 28,3 18,0

pH 8,4 9,3 9,2

Konuenrpanus, Mr/ IS

Na* 148,3 166 205

K+ - 0,3 0,4

ca®* 9,4 0,4 0,3

Mg 3,6 <0,2 <0,2

CI 136 122 152

S04~ 2,0 0,4 0,7

NO* - <0,05 <0,05

HCO3 12,2 92,0 136,0

COs* 96,0 66,0 80,0

Br - 0,4 0,5

F - 6,2 6,1

Li* - < 0,005 < 0,005

[To xuMuYeckoMy cocTaBy BoJa AMYPCKMX HCTOYHUKOB XJIOPUIHO-THUAPOKApOOHATHAsS
HaTpHEBasi, MIEI0YHAsI, BO3MOXKHO ClIa00CEPOBOAOPOIHAS, IPECHAS, TEPMAJIbHAS.

XapakTepHast (hopMyITa XUMHYECKOTO COCTaBa:

CO344 C153HCO:3

Mo 250 p
(Na+K)89Ca7Mg4

Cormacho T'OCT P 54316-2011Boma AMYpCKHX HMCTOYHHKOB OTHOCHUTCS K |
rupokapOOHATHOM HaTpUeBOW rpymme, HaumOojee Onm3ka K EcCeHTYKCKOMY TOpHOMY THILY
MUHepaJIbHBIX BoJ. Ha3zHauenue Bosbl — cTosoBas. OHaKo ¢ 0OJIBINON J1071€i BEpOSITHOCTH MOYKHO
OKU/1aTh, YTO MPU KOPPEKTHOM THUIPOr€OXMMHUYECKOM OMpOOOBaHHMU B BOje OyneT oOHapykeH
cepoBoZopoA. B aToMm ciryyae HazHaueHUE BOJBI CTAHET JI€UEOHO-CTOIOBBIM.

Kpome Toro, mnoBbllleHHas TeMIepaTypa BOJbI OOYCJIOBIMBAaET €€ MOTEHLUUAIbHYIO

63.J'ILHCOJIOFI/I‘ICCKYI-O IMMOJIC3HOCTDb IIPHU HAPYKHOM IIPUMCHCHHUHU.

11.2. HeBesibCcKHE HCTOYHUKHU
HeBenbckre MCTOYHHKU HAXOJATCS Ha TeppuTOpur HeBelnbCKOro ropoJICKOro OKpyTra, Ha
PacCTOSIHUU OKOJIO IBYX KHJIOMETPOB OT ycThs peku Kazauku [16] (Puc. 10.3.1.).
Ceenenus o0

JleBuenko (1952 r.), B.B. MBanosa (1954 r.).

UCTOYHMKAX MNpHUBOJATCS B pabotax B.H. Bunrokoma (1951 r.), B.M.
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HeBenbckue HCTOYHMKHM PACIONOKEHbI B CBOJOBOM 4acT HeBenbCKON aHTUKIMHAIIH,
MIPUYPOUYECHBI K KOHTAKTY TOpoJ1 XOIMCKON U HeBenbCKoi CBUT.

HeBenbckue HCTOYHUKHN HAXOAATCS KakK Ha MPaBOM, TaK M Ha JeBoM Oepery peku Kaszauku,
Ha npoTspkernn 100-200 meTpoB B0k 10 ckiloHy [16]. Beero HacuuThiBasioch 14 HCTOYHHUKOB, U3
HUX 6 ICTOYHHUKOB — Ha MPaBOM Oepery, 8 HCTOUHHUKOB — Ha JIEBOM.

B.B. UBaHoBbIM 1011316 BBIX0J1a ICTOYHUKOB OblLlIa pa3/ielieHa Ha TPU y4acTKa.

IlepBriii yyacTok. B mpeaenax mnepBoro ydyactka BbIXOAAT MCTOYHMKM NeNe 1-5. Onm
pacmoJioKeHbI BJIOJIb CKJIOHA Ha MpaBoM Oepery peku, B 10-15 M oT ypesa Bojsl, B 5-6 MeTpax oT
aBTOJIOPOTH, MPOXOASILEH 10 HAAIOWMEHHOM Teppace. BbIXoabl BOJbI MPUYPOUEHBI K MIEOHUCTHIM
JICIIOBHAIBHBIM 0Opa3oBanuem (Puc. 11.2.1.).

JeOuThl ncTrounukoB cocrasisum 0,1-3,5 1/c, remneparypa Boasl — 11,2-11,5°C (02.09.1953

r.). CyMMapHBbIii A€OUT TPyl HICTOYHUKOB orleHnBacs B 10 /c.

i W £ .
Tiacrk -

Puc. 11.2.1. Beixon ogHoro n3 HeBenbCKUX UCTOYHUKOB Ha ITpaBoM Oepery p. Kazauku

Ha BTOpoM yuacTke BBIXOJIMJI OJUH MCTOYHHUK Ne 6, pacHoJOXeHHBbIM Ha mpaBoM Oepery
peku B 100 merpax k 3amaay oT uctoyHuka Ne5. Jlebut ucrounuka — okono 0,3-0.4 ix/c,
Temreparypa Bogbl — 9,5°C.

Tperuit yyacToK pacIioyioKEeH JIeBOM Oepery peKkd HampoTHUB MEpPBOro ydacTka, MOYTH Y
camoro ypesa Bojbl. JleOuT ucrounukos cocrasisi 0,1-2,0 i/c, remneparypa Boasl — 10,3-11,4°C.
CymMapHbIi 1eOUT TpyNIbl HCTOYHUKOB OlleHuBascs B 4,0 1/c.

Bce ucrounukm  gBistoTcss  cnmabocepoBojoponHbIMH.  Hammume — cepoBomopona
MOJATBEPXKIACTCI HE TOJBKO XHMMHUYECKHMH aHAIW3aMH, HO W XapaKTepPHBIM 3alaxoM |
HUTEBUHBIMHU OCaJIKAMHU CEPbI CEPOBATO-0EIIOT0 1IBETA.

XuMHU4YecKui aHau3 BOJbI TpuBeieH B Tabmue 11.2.1.
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Tabmuna 11.2.1. XuMmuueckuii anaimus Boabl HeBeJIbCKUX HCTOYHUKOB

B.B. UBanos, 1954 1. B.M. JleBuenko, 1951 1.
ITokazareianb Hcrounnk Ne2 HcTounmk Ne7 HcTtounuk Ha Hcrounuk Ha npaBoM
neBoM Oepery Oepery pexn
peku
T, °C 11,2 10,9 10,0 115
pH 8,4 8,4 6,8 6,8
Konuenrpanus, Mr/am°

Na" + K* 104,4 110,1 82,8 75,2
Ca”’ 6,2 7,6 8,0 5,4
Mg~ 1,8 2,8 1,8 0,9
CI 35,4 99,2 52,7 37,2
SO,”~ 2,0 <2,0 10,3 7.8
HCO3 195,2 109,8 149,5 146,4
COz” 24,0 24,0 - -
H,S HE 0OHAPYKEHO 3,4 4,3 53
dopmyna Mo,37HC03 64 Cl 20 Ov35C1 52 HCOs 33 , 3HCOa 59ClI 36 7HCOs 66 Cl 29
XUMHUYECKOTO (Na+K)91 (Na+K)89 "~ (Na+K)87 (Na+K)90
cocTaBa

[To MakpOKOMIIOHEHTaM XUMHYECKHUH COCTaB BOJBI B HCTOYHHUKAX MPUMEPHO OJMHAKOBBIN.
Taxoke OIM3KKM KOHIIEHTPALlMU CEPOBOIOPO/ia. 3HAUMTENbHAs pa3Hulla B 3HaueHuu pH, odeBuHO,
00yCJI0BJIeHa HEKOPPEKTHOCTHIO BBHIMOJIHEHHS aHAJIM30B, T.K., 10 YTBEPXKACHUIO CAMUX aBTOPOB,
IIPOMEXYTOK BPEMEHH MEX]y OTOOpOM MpOoO M aHAIUTUYECKUMH paboTaMu cOCTaBisia okoso 30
CYTOK.

Tem He MeHee, NpHUBEICHHBIC NaHHBIE JAalOT NPEACTABICHUS O OaIbHEOJOIMYECKUX
CBOMCTBaX BOABI Hesensckux wucrounmnkoB. Ilo XUMHYCCKOMY COCTaBy BOAbl HCTOYHHUKOB
XJIOPUHO-THIPOKAPOOHATHRIE HATPHEBHIE, CIIa00CEPOBOJOPOIHBIE, MTPECHBIE, XOMoMHbIe. Boma ¢
NOJOOHBIMU CBOMCTBAMM MPHUMEHSETCS Ul JICUEHUsS] OMOPHO-JBUIaTeIbHOIO amnmapara, 6one3Hen
KeNyKa U KUIIEeYHUKA.

Hcrounnku, mMO-BUAMMOMY, HMCIOJIB30BAINCH SAMOHIIAMH B Jie4eOHBIX Ieisix. OO0 3Tom
3a0porieHHas OeTOHWpOBaHHAs I,SMm ©Ha 3,0 M,

CBHACTCIBCTBOBAJIA BaHHa pasMEpoOM

pacnionoxenHas B 90-100 meTpax k 3anagy ot ucTouHuka Ne5.

12. AHuBCKMIi TOPOICKOIi OKPYT

12.1 MuHepaibHas BoAa «AHUBCKAas»
MunepanbHble HOHBIE OOpPHBIC XJIOPHUAHBIE HATPUEBBIE BOJBI MIPUYPOUYECHBI K AHUBCKOMY
y49acTKy MaHIapuHOBCKOTO MECTOPOXKIACHHUS. YYAacTOK PAacrojoKeH B AHHUBCKOM TOPOJCKOM
okpyre CaxanwHCKOM oOmacth, Ha mpaBoMm Oepery p. Jlrororm, B mpearopwsix TapaHaicKoro

xpe0Ta, B 1,4-X kM toro-Boctounee noc. Oroubku[17] (Puc. 12.1.1).
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Puc. 12.1.1. Cxema pacnomokeHus AHHMBCKOTO  ydYacTka  MaHIapuHOBCKOTO
MECTOPOKJCHNUS MUHEPAJIbHBIX BOJ]

OcHoBaHMeM [UIsl TIPOBEJCHHUS PAaOOT ObUIM pe3yJbTaThl MCCIEIOBAHUN IEPCHEKTHB Ha
He(Th U ra3 U NPOMBIIIIEHHbIE HOA0-OpoMHbIE BoAbI. MIMeBIIMecs MaTepuanbl MO3BOJISIIN CUUTATh
3TY TEPPUTOPHIO NMEPCIIEKTUBHON JJISl IOUCKOB JIEYeOHO-TTUTHEBBIX HO/10-OpOMHBIX BOI.

B 1975 — 1977 r.r. CaxanuHckoil rugporeosnorudeckor napruen IOxHo-CaxammHCkon
reoJIoropa3BeIouHoN dKcreauuuu Ha MaHIapuHOBCKOM MECTOpPOKJIEHUM BbIOpaH M pa3BelaH
«AHHBCKUI» y4aCTOK MUHEPAJIbHBIX XJIOPHUIHBIX HATPUEBBIX BOJ JUIsl OYyTHUIOYHOIO PA3JIUBa.

MaHapuHOBCKOE MECTOPOXKICHUE B CTPYKTYPHOM OTHOIIEHHWU NPUYPOUYEHO K AHUBCKOU
IpUpa3IoMHON 30He KpuiiboH-XO0JIMCKOTO CIOXKHOIO aHTUKIMHAJIBHOIO NMOIHATHSA, CIOXKEHHOTO
MOJIyCKAJIbHBIMU ~ HEOT€HOBBIMH, [aJ€Or€HOBHIMH M  BEPXHEMEJOBBIMU  OTJIOKEHUsSMHU. B
TUIPOTE0JIOTHYECKOM OTHOLIEHUM MECTOPOXKJIEHUE pacHoJIOKEHO B Ipeaenax TaTapcKoro
a/1apTe3MaHCKOro 0acceifHa TPEIMHHBIX BOI.

IIpoayKTUBHBIA BOJOHOCHBIM KOMIUIEKC CJIOXKEH CPEIHEMUOLEHOBBIMU OTJIOXKEHUSIMHU
HEBEJIbCKOM CBUTHI, MPEACTABIEHHONW MepecianBaHUEeM TY()OreHHBIX MECUYaHHWKOB, aJleBPOJIUTOB,

tyhdutos, u tydhos (Puc. 12.1.2.) Pazsenan komriekc 10 rryounabl SO0 MeTpoB. YPOBHHU BOJIBI B
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CKBaXMHAaX yCTaHaBiMBaroTca Ha 0,4 — 6,2 M BbIlIE TOBEPXHOCTH 3€MJIM, CE30HHASI aMIUIUTYy1a UX

KoJICOAHHS COCTaBIAET OKOJ0 1,2 M.

YCJIOBHBIE OBO3HAYEHUA

N,nv ,

Bo/10HOCHBII KOMIUIEKC COBPEMEHHBIX OTIIOKEHUH.
[lecku, IKMHBI, Tal€UHUKH, CYTIECH, CYTIIMHKU

Qu

mr BonoHocHBbI# KOMILIEKC BECPXHEMUOLICH- IIJIMOLICHOBBIX
OTJIOKEHHUI MapyHMCKOﬁ cBHTHL. KOHL JIOMEparhbl U
NECYAHUKHU C MTPOCIIOSIMH aJICBPOJIUTOB

N,

&

Nnv | BomoHOCHBIH KOMIUIEKC CPEHEMUOIIEHOBBIX
OTJIOXKEHUI HEBEIIbCKOM CBUTHI. AJIEBPOJIHTHIL, TY(]o-
QJICBPOJIUTBHI, TIECYAHUKH, TY(]BI

’,’Inll//
BoI0HOCHBIH KOMILIEKC HUKHE-CPETHEMHOIICHOBBIX
OTJIOXKEHUH XOJIMCKOM CBUTBI. AJIEBPOJIUTSHI, TY(]O-
aJNeBpONIUTHI, TYPPHUTHL, TYDBI

N;hl

N,nv

CKBa)KHHBI

CTPYKTYPHBIE U CTPYKTYPHO-ITOMCKOBBIE
CTPYKTYPHBIE U CTPYKTYpPHO-TIOMCKOBbIE 0€3
BOJIOTIPOSIBIICHUI

o  TIOMCKOBBIC HA MHHEPAJIbHBIE BOJBI
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1200
Puc. 12.1.2. I'eonornueckast kapra MaHJ1apuHOBCKOM TTOIIAIN
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OmneiTHO-3KCcIUTyaTarmoHHast oTkadka (CkB. Ne 8-6mc) oOreit MPOAOJIKUTEIIBHOCTBIO
4,7 mecsima npoBeAeHa B Tpu dtama ¢ aedburamu 0,06; 0,09; u 0,12 n/cex mpu MOHUKCHHSIX
coorBerctBeHHo 41,72; 61,88; u 61,28 M. Otkauka Ha BCeX JTamax 3aKOHUYEHa IIpHU
YCTAaHOBUBILIEMCSI pPEXKUME (UIBTPALMM W MPAKTUUYECKONW CTAOMIU3alUu THAPOXUMHUYECKHX
MOKa3aTelei.

MusnepanbHble BOJbI AHHMBCKOTO Y4acTKa, MOJy4eHHbIe M3 mHTepBana riyoun 50 — 500
METPOB, XJIOPUHBIE HATPUEBbIC HOIHbBIE OOPHBIE CpeTHEMUHEPATN30BaHHbBIE HEUTpalbHbIC WU
cnalolenoYHble XOJIoAHbIe MeTaHoBble THINOB «Ypcaon» (CesepHas Ocetus), «MuUHCKas»
(benapycsw), «dpyckununkait» (JIlutBa). Copep>kaHu€ OCHOBHBIX KOMIIOHEHTOB XUMHYECKOIO

cocTaBa B Bojie AHMBCKOI'O y4acTKa IpuBe/eHsl B Tadmume 12.1.1.

Tabmuma 12.1.1. ConepkaHue OCHOBHBIX KOMIIOHEHTOB XHMHYECKOT'O COCTaBa B BOJIC
AHHMBCKOT'O y4acTKa

HanmenoBanne KOMIIOHEHTOB [pe bl KoIeGaHuil KOHIEHTPALIMH, MI/IM"
OO01mast MUHEpaIu3aIus 8699 —10023
Cyxoii ocrarok npu t=105°C 8540- 10004
X0puabt 4893 — 5814
Cynbatsl HEe 00HapYKEHO
I'uapoxapOoHATHI 211 -389
KapOoHatsr 0,0-60,0
HuTpatst HE 00HAPYKEHO
Hurtputsl HE 0OHAPYKEHO
Jluruit 03-14
Kanuii 17,8 - 23,4
Hatpuii 3020 — 3600
AMMoHHH 11,0 -16,8
Kanpnuii 86 — 127
Marauii 32-55
JKenes3o 3akucHoe 0,0-4,6
Kene3o okucHoe 0,0-5,3
pH 6,9-7,9
OKHCh KpEeMHUS 19,6 — 40,0
CBoOo/THas yTIEKUCIOTa Ha 0OHAPYKEHO
OKHCIAEMOCTD, MrO/mm° 3,9-6,8
bpom 12,1 -22,1
Von 10,7-17,5
bop 56,5 - 76,1
MeTtabopHast KHCIIOTa 228,8 — 308,2
Mapraner 0,08 -0,21
Bbapwuit 00-1,7
Menb 0,0 - ciiennt
Hunk 0,0 - cirenst
Cunen Ha 0OHAPYKEHO
Huxkens cleabl
KoOansT 0,0 - ciienst
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Pryth Ha 00HAPYKEHO
AroMuHAI 0,0-0,6
Tutan Ha 00HAPYKEHO
MBpITIbsK Ha 0OHAPYKEHO
Bananuii Ha 0OHAPYKEHO
dochop ciensl — 0,13
dtop 0,3-0,7
Xpom 0,0 — cnenpr
Cenen Ha 0OHAPYKEHO
Ypan Ha 0OHAPYKEHO
HadreHoBbie KHCIIOTHI 0,0-0,6
['yMUHOBBIE KHCIIOTBI 0,0-0,2
A30T OpraHMyYecKuit 0,3-1,91
Yriiepoa opraHnuecKuit 0,0-16,0
DeHOJIBI CIIEeIbI
["a30BBIii cOCcTaB B 00BEMHBIX TPOIICHTAX

Merau 94,6 -97,3
Vriekucislii ra3z 0,3-0,8
Kucnopon Ha 0OHAPYKEHO
[[BeTHOCTH 0e3 1Bera
[Tpo3pauHocTh CJIETKa ONAJIECIIUPYET
Temmneparypa Ha ycrbe, °C 8,0-10,3
Ocanok HE3HAYUTEIIbHBIN
bakTepuosornueckuii aHaJIn3:

KOJIU-TUTP 333
MHKPOOHOE YHCIIO 0

9KCHJ’IyaTaI_[I/IOHHBIC 3aIaCbl OLCHCHBI THMAPABIMYCCKHM MCTOAOM IIO KaTCropuu «B» B

KonuuecTse 9,5 M3/cy'r 10 COCTOSIHUIO U3yueHHOCTH Ha 1 cenTs0ps 1977 r. YTBepxkaensl TK3 I1I'O

«Caxanmunreonorus» [Iporokon 33 ot 19 mas 1978 r.

YTBepKAEHHBIE 3a11aCbl MUHEPAJILHON BOABI «AHUBCKAs»

Twun Boas! OCOOEHHOCTH COCTaBa BOJIbI 3amacel OO6ocHOBaHHE

Munepanuzamus Wop, MeTtabopHa | BOJIBI 10 3aI1acoB

s F/,Z[M3 MF/,Z[M3 sl KHCIIOTa, | KaTeropuu
MF/I[M3 «Bw,
M%/cyT

Wonnast, GopHas, 9-95 15 - 17 285 - 305 9,5 4, 7-MecsaHast
XJIOpUTHAS OITIBITHO-
HaTpueBas, CpeaHeH JKCIUTyaTal[MOHHA
MHHEpPAIU3aLUH, s1 oTKauka B 1976
XO0JIOAHAS — 77 r.I.

IIpupacTuTe 3amacel HE MPEACTABIAETCA BO3MOXHBIM H3-3a CJIOKHOCTH IPUPOJIHBIX
YCIOBUM W TJIaBHOE U3-3a HHMYTOXKHO MAaJIbIX 3HA4Ye€HUN (UIBTPALlMOHHBIX CBOMCTB, PE3KO
HEBBIJICPKAHHBIX B M3YYEHHOM TOJIIE TMOPOJ TPEIIMHHOTO KOJUIEKTOPA, IOABOJSAILErO
MUHEpaJIbHBIE BOJBI.

[IpunsTO, 4TO 00ECHIEUEHHOCTh BOCHOJIHEHUS IKCILTyaTallMOHHBIX 3allaCOB MHUHEPAbHBIX

BOJ «AHHBCKOTO» yYacTKa Ha HEOTPAaHWYEHHBIM BO BPEMEHHU IEPUOJ BOJOMOTpeOsIeHHus Oynmer
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oOecrieueHa  CpabOTKOW  4YacTH  YOPYIrHX 3aracoB MECTOPOKICHHUS, HUMEIOLIETO
YIOPYTOBOJIOHAMIOPHBIN PEKUM BOJIOHOCHOW CUCTEMBI.

Bona MaHgapiHOBCKOTO MeECTOpOXKIeHus 1oj; Ha3BaHueM «Caxamuuckas Ne 1y
ucnosjp3oBaHa B kauectse dTasloHHON B ['OCT P 54316-2011. I'pynna MuHepanbHo#l Bogbsl XXXB
XJOpUJHAs HaTpuWeBas, HomaHas, OpoMHas. Tunm AnuBckuil. Ha3zHaueHue Boabl — JieueOHas.
MeauuuHcKHe MOKa3aHus M0 MPUMEHEHHIO: XPOHUYECKUIN TacTPUT ¢ HOPMAJIBbHOW U MOHMKEHHOM
CEKpeTOpHOU (pyHKIMEH Kemyaka, OOJe3HW KHIIEYHHKA (CHHIPOM pa3apaKeHHOTO KUIICYHHUKA,
JTUCKUHE3UsT KWIIEYHUKA), OOJIC3HW TMEYCHH, JKCTYHOTO ITY3bIpS W JKETYEBBIBOASAIIUX IYTEH,
0one3nn oOMeHa BellecTB (caxapHbIil IHUa0eT, OKUPEHHE, HapYIICHHWE COJIEBOTO M JIUIHIHOIO

obmeHa).

13. KopcakoBcuii ropojackoii oKpyr

13.1. YanmaeBckoe MeCTOPOKIeHHEe MUHEPAJIbLHBIX BOJI
YanaeBckoe MECTOPOXKIEHUE MHHEpAJIbHBIX BOJA Haxoautcs B KopcakoBCKOM paiioHe
CaxanuHCKOW 00acTH, pacroyiokeHOo B JojinHe peku KomuccapoBku, Ha mpaBoMm Oepery, Ha

nepBoil HaanoimeHHou Teppace, B 100 mMerpax K rOry OT KpalHMX JOMOB IHoceiika YamaeBo

(puc.13.1.1).

Hesenbck

[opHO3aBOACKH

YcnosHble 0603HaYeHus
. YanaeBckoe MeCTOpOXAEeHNne MUHepanbHbIX BO

15km 0 15 30km
[ e ——

Puc. 13.1.1. Cxema pacnoiokeHUsT MECTOPOXKICHHS «HamaeBckoe
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Hcropust OTKpBITHST MECTOPOXKICHHs. MecTopoxaeHHE ObUIO OTKPBITO ciaydaiiHo. B 1990
roJy B IpoOIECCe MOUCKOB MPECHBIX MOJI3EMHBIX BOJ Ul BOJOCHAaOXeHHs moc. YamaeBo B €ro
OKPECTHOCTSIX OBUIO MPOOYPEHO HECKOIBKO CKBaXXMH, KOTOPHIE BCKPBHUIH MOHOJUTHBIE KOPEHHBIC
HOpOJBl M OKA3aIMUCh MpPAaKTUYeCKH Oe3BoAHbIMU. Toibko nBe ckBaXUHBI NeNe 280 u 270
(Puc.13.1.2.) BCKpBUIM TPEIIMHHBIE KOJUICKTOPHI M HMEIH BBICOKHE aebuthl 5,6 — 10 i/c mpu
MOHIKEHUSAX, COOTBETCTBEHHO, 3 — 7 M. XMMHMUYECKHUH COCTaB BOJbl M3 CKBAXKMH IOKa3al ee
cootBercTBe T'OCT 2874-82 «Boma mnurhbeBass». CKBaXMHBI OBIIM 3allMTaHBl C CETH, BOIA
MOCTyTalla B MOCEJIOK U MCIOJIb30BaNach JIJIsl XO3SIMCTBEHHO-TUTHEBBIX Iiesiel. JIOBOIBHO OBICTPO
MHUHEpaIM3anus BoJibl B ckBaxuHeNe 270 yBenuuuiach a0 2,9 F/,I[Ms, ¥ OHAa CcTajla HEMPUTOJAHON
JUIsL XO35IMCTBEHHO-TIMTHEBOTO MCMOJIb30BaHUsA. Boma B ckBaxkune Ne 280 ocranace mpecHo A0
HacTosimiero BpemeHW. MHorma MuHepanu3alnus B CKBOKHMHE IMOBBIIMIACTCS O KPUTHUYECKOTO
YPOBHSI, UTO 00YCJIOBJIMBAECTCS U3MEHEHUEM OanaHca MPECHBIX 1 MUHEPATM30BAHHBIX BOJ B J1Ie0UTE
CKBQ)KUHBIL.

Pesynbrarel xumuyeckoro ananm3a Boabl u3 CkB. Ne 270 ObUiM HampaBlI€HBI BO
Bcecoro3nblii HaydyHBIH IIEHTP MEAWIMHCKOW peaduiauTanuu W (QU3NYECKOW TepamnuH, OTKyIa
MIPHIIIIO 3aKJTF0YCHUE 33 MOAMHUCHI0 podeccopa HukomaeBoit JI.D. o ToM, 9TO ...B COOTBETCTBUU C
I'OCT 13273-88 nmanHas BoJla OTHOCHUTCS K HHUTHEBBIM JIEYEOHBIM (IO YPOBHIO KOHIEHTpPALUU
Oopa), KOTOpas MOXKET ObITh PEKOMEHJOBaHA K BHYTPEHHEMY MPUMEHEHHMIO B CaHUTApPHBIX
YUpEXKIEHUAX U A pa3nuBa. [lokazaHus K IPUMEHEHHUIO: XPOHUYECKUE TaCTPUTHI C HOPMaJIbHOM,
MOBBIIIEHHONW M TOHW)KEHHOW CEKPETOPHOW (PYHKIIMEH >KelynKa, s3BeHHash OOJe3Hb JKelIyaKa H
JIBEHAIIIATUTIEPCTHON KHUIITKU, XPOHUYECKHE KOJUTHI U IHTEPOKOIUTHI, XPOHUUYECKHUE 3a00JIeBaHUS
MEYCHU U KETUEBBIBOIAIINX MyTeH, XpOHUYECKUE MMaHKpeaTUThl, 00JIe3HH oOMeHa BemlecTB... Ha
OCHOBaHUHU ATOTO 3aKIIOYEHHS BIACTAMHU OBLIO MPUHSATO pEIIeHHe 00 HCIONb30BAHHHM BOJBI W3
ckBakrHBI Ne 270 B KauecTBe MUHEPATHHOM.

B 1993-1997 rr. cnennanuctamu OAO «CaxanuHcKasi THAPOTreoornyecKast SIKCIEAUIIHSI
BBITTOJTHEHBI PAOOTHI IO OIEHKE YKCIUTYyaTaIlMOHHBIX 3aI1acoB MUHEpaIbHbIX Bo1 [20].

[To pesynpraram pabor TK3 mnpu «CaxanuHreomkome» YTBEpKIEHBI OalaHCOBBIE
AKCIUTyaTallAOHHBIC 3amachl MHUHEPAIbHBIX THUAPOKAPOOHATHBIX HATPUEBBIX OOPHBIX BOI,
IPUTOHBIX JUTS JTEUeOHO-CTONOBOTO MPHMEHEHNs B KommdectBe 100 M/cyT mo kareropun «By» u
820 M3/CyT 1o karteropuu «Cp».

Kpartkue cBefieHus1 0 MECTOPOKICHUN

HemocpenctBeHHO Ha ydacTKe MECTOPOXKIICHUS Pa3BUTHI JBa BOJOHOCHBIX KOMILIEKCA
(Puc.13.1.2.):

1. Bo0JOHOCHBIN KOMIUIEKC YeTBEPTUYHBIX OTIOXKeHHH (Q)

2. Bo0I0HOCHBIH KOMIIJIEKC MHOIIEHOBBIX OTI0KeHUH X0omMckoi ¢cBUThI (N1hl)

98



BoOHOCHBIN KOMILIEKC YETBEPTUUYHBIX OTJIOKEHHH PacHpOCTpaHEH Ha BCEH TEPPUTOPUU
MECTOPOXKACHHSI, UMEET MOLTHOCTh 10 12 METpOB, MPEJCTABIICH INIOTHBIMHU CYTJIMHKaMU, TPaBUEM,
rajbKOM C MECUYaHBIM U CYNECUYaHbIM 3aMOJIHUTEIIEM.

BoIOHOCHBIN KOMILIEKC MUOILICHOBBIX OTiIOKeHHH Xonmckoit cButhl (N1hl) pacnpoctpanen
10 BCe TeppuTOpuu MecTopokaeHus. Kommieke nzyden ao rryounsr 120 merpoB. B unrepsane 0-
40 MeTpoB, BHE 30Hbl TEKTOHWYECKUX HapYUICHHH, TMpPEACTaBICH, MPEUMYLIECTBEHHO,
PA3HO3EPHUCTHIMU TUIOTHBIMHM aJIEBPOJIMTAMU M KPENKUMU TecHaHuKaMu. DuibTpanvoHHbIC
CBOICTBa MOPOJ HU3KHE, 1eONTHI ckBakuH m3MeHstoTcs ot 0,01 no 0,05 n/c mpu moHMKEHUSIX OT 3
10 15 m. CtaTnyeckue ypoBHH YCTaHABIMBAIMCH HA TNIyOMHE 6 — 14 OT MOBEPXHOCTH 3E€MJIH.

Boasl wucnone3yroTcs B HMHIMBUIYaJbHOM TMOpPSIAKE IS XO3SIICTBEHHO-TTUTHEBOTO
BOJIOCHA0KEHUSI.

B 30Hax TEKTOHMYECKMX HapylIeHUN (QUIbTPALMOHHBIE CBOMCTBA IOPOJ 3HAYUTEIHHO
MOBBILIAIOTCSI.

Pa3ppiBHast TEKTOHWMKAa UrpaeT OCHOBHYIO poib B (GopMmupoBanuu YamaeBCcKOro
MECTOPOXKACHUSI MUHEPATbHBIX BOA. Ha ydacTke MeCcTOpOXKACHHS BBIJCICHBI TPU TEKTOHMUECKHUX
HapyIICHUs [TO3JHET0 MHOLIEHA-TNIMOILIEHOBOT'O BO3pPACTa.

CyOmupoTHOEe HapylleHHWE HAJBUIOBOIO THUIA YCTAaHOBIEHO JAemudpupoBaHrueM
aspodorocHumMKoB Mmacmrada 1:50 000 u 3aBepeHO pa3BeIOYHBIMH CKBaXKHMHAMH. 30HA pa3ioMa
BBIXOJMT Ha MOBEPXHOCTHh B AojuHEe peku KomwuccapoBku B Buae nosnockl mupuHoid 70 m. Io
pe3yabTatam OypeHHs YCTaHOBJICHO, YTO HAPYIICHUE MPEICTABICHO 30HOK APOOJICHUS MOIIIHOCTHIO
no 40 m. B mpenenax 5TON 30HBI MECUAHUKU M aJIEBPOJIMTHI MHTEHCHBHO TEPEApPOOJICHBI — B
3amajgHoi YacTh A0 OpeK4HH, COCTOsIIed W3 JpecBbl M MIEOHA C TMECYaHbIM M CYNeCYaHbIM
3a0JIHUTENIEM, B BOCTOYHOM YaCTH — JJO MUJIOHUTA.

Bropas cucrema HapymieHuil CyOMEpHAMOHAIBHOTO MPOCTUPAHHS MPEACTABICHA JABYMS
napajuieJIbHBIMH, KPYTOIaIal0IINMHU Ha I0ro-3amnajl, B30pocamu. OHU SBISIOTCS 00JI€€ MOJIOIBIMH,
OCIIOKHSIOT CYOIIMPOTHBIN pa3ioM M pa3OoUBAIOT, IPUYPOUCHHYIO K HEMY 30HY ApOOJIEHHS HA TPU
Ooxa.

Brnusiaue pa3ppiBHONM TEKTOHMKHM Ha (OPMUPOBAHHE MECTOPOXKICHHS 3aKIIOYAeTCs B
cienyroieM. 30Ha Ipo0IeHusT CyOIIMPOTHOTO pa3jioMa HEOHOPOIHA B Tipenenax ydactka. bioxk |
CJIOKEH MHTEHCUBHO TPEIIMHOBATHIMU MOpoAaMHu; B 0yioke |l TpemmnHoBaTOCTh MOPO BBICOKAS, HO
OTJIebHBIC TPEIIMHBI 3aMOJHEHBl KAIBIIUTOM U TTUHHUCTBHIM Marepuanom; B Onoke Il mopoasr B
30HE pasjiomMa MepeTepThl A0 MIIOHUTA. [lo-BUauMOMy, TMOJ BO3IEHCTBHEM MEPHIMOHATBHBIX
B30pOCOB 30HA JpOOJEHHsS CYOIIMPOTHOrO HAJBUra Ha OTACHbHBIX YydacTkax (Omoxku |,11)

HCIBITBIBAIIN PACTAKCHUC, YTO BBI3BAJIO PA3YIINIOTHCHUC MOPOJA U YBCINYCHHUC €€ IIPOHULIACMOCTH.
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Takum oOpa3om, o0a pasziomMa MEPUIMOHAIBLHOTO MPOCTUPAHUS BBIMNOJHEHBl HHTEHCHBHO

TPCIIMHOBATBIMHU IMOPOAaMU U ABJIAKOTCA aKTUBHBIMHA B THAPOr€OJIOTMYCCKOM OTHOIICHUH.

YCNOBHbIE OBO3HAYEHWA

|. BOOOHOCHbIE® KOMIINEKCh!

Nl ii Komnnexc
1 xonmckol ceums! (mygbonecyanuxu, mygoaneeponumsi,
)

Il. BodonyHkmb!

270 CKBaXUHbI:
80. 0 Passedouno- Lluchpbi: @88pXy - HOMEP CKBaXUHBI,
85° 22 e - 0ebum, n/c,
5 @ 3HaMeHamene - MOHUKEHUS, M;
0.5 4. cnpaea: 8 -
149 1,1 Kull ypoeeHs 0m NoeepxHoCcmu, M;
@ 3HaMeHamene - MuHepanu3auus,

2/om’
1l INpoyue 3Haku

30Ha MEKMOHUYECKUX HapyweHUl
¢ npecHoli godod

Y% ¢ MuHepanbHoli 80dol

A B Jlurus paspesa

Ha pa3spe3sax
Jlumonoauveckuii cocmae nopod
necyaHuKu % cyanuHKku
== w22
2anbKa ¢ necyaHbiM
apeunnumst 3anonHumenem

CKeaxuHa C uHMepeasnom onpoGoeaHus

4 L{ughpbi: 88EPXY - HOMEP CKBAXUHbI; BHU3Y - 2yBUHa, M;
15,2 cnesa: 8 yucaumene - debum, n/c; 6 3namenamene -
0.02 M; y cmpeku - U yposeHs
39 Om noeepxHoCMU 3emnu, M
Mrmepean ycmaroeku paboyeld yacmu gunsmpa

i KoMINeKc a
Il‘_] (cyanuriKu, 2paeull, 2anbKa C NeCYaHbIM U CyNnecyaHbIM
3anonHumenem)

Paspes no nuHumn A-B

Paspes no nuHun C-E

Macwmabbl:  20pusoHmansHbii 1:2000 MacwmaGe): 20PUSoHMaNbHbIU 1:2000
eepmukarbHbitl 1:2000 eepmukarbHbit 1:2000
B C
4oA 280 40 40- - 40
20 222522 : 5120 20 - 20
0 EEE2 0 o- Lo
£ /5_: +-20 -20- -20
2045
=9 -40
-40 40 -40
L-60 -60 L-60
-60 J 60 -60
L 180 -80 -80
-80 p
0 120
L-100
-100 --100 -

Puc. 13.1.2. T'uaporeosornueckas Kaprta MECTOPOXKIAECHUS MUHEPATIBLHBIX B0 «HamaeBckoe»

Haubonee OnaronpusTHbIe YCIOBUS ISl CKOIUIEHHUS TIOJ3€MHBIX BOJ OTMEYAIOTCS B 30HAX
COUJICHEHUs Pa3JIOMOB.

IIpoOHble OTKAaYKH MOKa3aju ciexyroume pe3ynbrarsl. [Ipu onpoOGoBaHMHM BOJIOHOCHOTO
KOMILIEKCA OTJIOKEHUI XOJIMCKOW CBUTHI BHE 30H TEKTOHHUYECKMX Hapymenuid (mHTepBan 0 — 40

M) BO BCEX CKBAXXMHAX OTMCUCHBI HE3HAUNUTCIIbHBIC IPUTOKW IMOJA3EMHBIX BO. 2166I/ITI)I U3MCHINCH
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ot 0,01 ii/c (ckB. Ne 5) mo 0,05 n/c (ckB. NeNe 2.3) mpu moHmwkeHusix ypoHs 13,9 — 15,1 m.,
yaenbHbie 1e6uThl — 0,001 i/c*m u 0,01 n/c*m. TekTroHUYecKOe HapyIIeHHE CyOMepHInOHAIBHOTO
npoctupanus omnpoboBaHo ckBaxxuHamMu Ne 3 u Ne 4. Jle6uter cocraBunm 0,8 — 0,95 n/c mpum
MOHIKEHUSAX COOTBETCTBeHHO 2, W 4,9 M, ynenbHble aeoutel — 0,32 a/c*m u 0,125 n/c*m.
CyOmmpoTHOe HapyuieHue ornpodoBaHo ckBakuHaMmu Ne 1 u Ne 2. JleOuThl oTkavek coctaBuiu 1,0
a/c u 1,6 11/c MpU MOHMKEHUAX COOTBETCTBEHHO 9,5 m 7,25 M, yaenbubie nedoutsl — 0,11 n/c*m u
0,21 n/c*m.

OmnbBITHO-3KCIUTyaTallMOHHAsA OTKayKa U3 CKBaXUHBI Ne 270 ¢ neburom 10 n/c Obia HavaTta
npu paborarorieit ckBaxune Ne 280, U3 KOTOPOH OCYIIECTBIISIICS 3a00p MPECHON BOJBI C JCOMTOM
4-6 n/c. Ha oTkauky oTpearupoBajii Bce HAOJIIOAATEIIbHBIC CKBAXXUHBI. 32 BpeMs OTKauku (47 cyT.)
cTabUIM3aluy YpOBHEH B IEHTPAIbHOW M HAOIIOJATENIbHBIX CKBAXXWUHAX JOCTHUTHYTO HE OBLIO.
[TorrmxeHne ypoBHS B IEHTPAJILHON CKBRXMHE HA MOMEHT TpeKpamnieHust paboTel coctaBuio 16,5
M. ONBITHO-3KCIUTYaTallUOHHOW OTKAa4KOM MOJTBEP)KIEHA BBICOKAs BOJIOOOMIBHOCTH Y4YacTKa.
Pesynbratel 00paboTkM OTKa4ku TpadOoaHATUTUUYECKHMM METOJIOM M XapakTep pa3BUTHS
JIETIPECCUOHHON BOPOHKH ITO3BOJISIIOT C/IETaTh BBIBOJ, YTO THAPOAMHAMHUYECKUE YCIOBHUS ydacTKa
OTBEUAIOT CXEeMe «aulacT-rnosiocay. Peakuus HaOmromarenbHbIx CKBaKMH NeNe 2.3 Ha ocTaHOBKY
paboTsl ckBakuHbI Ne 280 CBUAECTENHCTBYET O TOM, 4TO CKkBakuHaMu Ne 280 u Ne 270 xantupoBan

OAHH BOI[OHOCHBII71 KOMIIIICKC, 1 OHHU HAXOIATCA B TCCHOM I'HAPpOANHAMHUYCCKOM B3aUMOICUCTBUU.

®opMHUpOBaHHE XUMHYECKOI'0 COCTABA.

B HEOreHOBBIX OTJIOXKEHHUSX HMKE 30HbI AKTUBHOTO BOJAOOOMEHa paclpoCTpaHEHbI
CEIMMEHTALlMOHHBIE BOJBI MOPCKOIO TI'E€HE3MCA, MMEIOIINE XJIOPUIHBIA HATPUEBBIM COCTAB HU
MuHepanuzauuo g0 20 /. I'unpokapOoHaT-MOH B BOAAaX MECTOPOXKICHHS, BUAUMO,
dopMupyeTcss B YCIOBUSAX YIJIEKHUCIOrO BBIIIETAYMBAHUS TIPU BBICOKOH KapOOHATHOCTH
BYJIKAHOT€HHO-OCAJIOYHBIX IOpPOJ, IPOUCXOXKIEHHE Oopa SBISETCI TEepMOMETaMOpP(OUUECKUM.
[TepBoHayanbHO BHECEHHBIM BYJIKAHUYECKHMMH MPOIECCAMHU B TECUaHO-TIUHHUCTBIE TOPOJBI 00D,
BIIOCJIEICTBUM, IIPU JOCTATOYHO BBICOKOW TeMIEpaType, COINPOBOXKIAEMON BBIJICICHUEM
YTJIEKUCIIOTHI, OKA3aJICSl YaCTUYHO BBIIIEIOYEHHBIM M3 IOpoJ. Ha MecTopoxeHnH yCTaHOBIJICHA

npsiMasi CBSI3b MEXKIy cojiepkaHueM Oopa u muHepanu3zanmeit (Puc.13.1.3).
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Konnentpanus 6opa, Mr/ky6.am
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Puc. 13.1.3. I'padux 3aBUCHMOCTH KOHIIEHTPAIIMK OOpa B BOJIE OT MHHEPATU3AIHH

MecTopoXKIeHHEe OTHOCUTCA K THIY «TUIPOUMHKEKIIMOHHBIX» MU CHOPMHUPOBAHO B
pe3ynbTaTe BHEAPEHUS MHUHEPaIN30BaHHBIX BOJ IO 30HE pas3ioMa CyOMEepUAHOHAIHHOIO
MPOCTUPAHUS B MIPECHBIC BOBI, IUPKYIUPYIONIUE B YETBEPTUIHBIX OTIOKCHHUSIX M TEKTOHHYECKOM
HApYyIIEHUH CYyOIIMPOTHOTO MPOCTUPAHUSI.

[IpecHbie BojbI B 30HE pa3zinoMa BCKPbITHI ckBaxxuHoU Ne 280. Bona mpo3paunasi, 06e3 1BeTa,
6e3 3amaxa, XxonomHas. Munepanmsanus Bomsl m3Mensercs or 0,53 o 1 r/am®. Boasl
ruipokapOOHaTHEIE HaTpueBkle, cnabomnienounsie (pH §8,1-8,9), ouenp msrkue (00mas KECTKOCTh
0,45-1,05 Mr-aKB/I{M3)

Tunuunas popMylia HOHHOTO COCTaBa:

HCO; 87 CI12 SO, 1
Na93Ca5Mg?2

Mogss pH 8,1 0,1,76

MusnepanbHble BOJbl ompoOoBaHbl B uHTepBase oT 40 mo 100 M. Boma mpospaunas,
xojoaHas Oe3 1BeTa, cO clabbIM HeompeleNeHHbIM 3amaxoM. Ilo coctaBy xyopuiHo-
rupokapOOHaTHas, HaTpHEBasl C MOBBILIEHHBIM cojiepkaHueM O6opa. Tunuunas Gpopmyna HOHHOTO

cocrasna.

HCO361CI28 CO; 18
Na 98 Mg2
Bonwr ouens msrkue (obmas xectkocts 0,25-0,97 MF-3KB/LLM3), cnabomienounsie (pH 8,6-8,9).

My pH 8,5 0,1,96 B71,5J1,3 Br0,4

[Ipenens comepkaHusi OCHOBHBIX XHMHUYECKUX KOMIOHEHTOB 10 cKB. 270 B Tabmume 13.1.1.
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Tabmuma 13.1.1. conepkanne OCHOBHBIX XUMUYECKUX KOMIIOHEHTOB B BOJie CKB. 270

Haumenosanue En. usm. Conepxanne
oT 0

O61as

MUHEpaTU3aLns MF/I[M3 1636,3 2721,7
HCO3 Mr/am° 825,0 1726,9
S0,% Mr/M° 3,7 26,7
CI Mr/m° 124,0 282,0
Ca® Mr/am° 3,0 22,45
Mg2+ Mr/am° 2,8 7,0
Na + K Mr/am° 535,4 807,9
B Mr/ M 48,6 81,1
H3BO; M/ 220,0 420,0
J Mr/ M 0,8 1,3
Sio, Mr/am° 10,4 21,6
OO01as KecKkocTh MI-3KB/IM> 0,42 1,6
pH Mr/ M 8,4 8,7
OKHUCIIIEMOCTD mrO,/am° 2,92 3,57

MUKpPOKOMIIOHEHTHBI COCTaB BOJ HUCKJIIOYUTENbHO OeAHblii. MakcuManbHOE CcolepiKaHue

mukpodnemMeHToB CkB. Ne 270 nmpuseaeno B Tabmure 13.1.2.

Ta6muma 13.1.2. Conepxanue MUKPOKOMITOHEHTOB B BOZI€ CKB. 270

HaunmenoBanue | Coxepxanue, MI/ M
npeaenbHoe mo OCT 41-05- | Cks. 270
236-86
Mn 00,6 0,041
Ti 0,1 0,213
V 0,4 0,002
Cu 0,05 0,002
Ni - 0,005
Zn 1,0 0,049
Pb 0,03 0,005
Zr - 0,065
Li 5 0,0418

bapuii, 6epunuii, TanTan, HHOOUH, UHIUH, 0JIOBO, Bolb(ppam, K0OaIbT, cepedpo, BUCMYT,
KaJIMHH, PTYTh, CypbMa, TaJUIMA, TepMaHuid, radHU, JaHTaH, LEpPHi, TETyp, 30JI0TO, UTTPUH,
ckanauii, pocdop B Bojie HE OOHAPYIKEHBI.

B mnponecce mpoBeneHHs] ONBITHO-3KCIUTYaTAllMOHHBIX HCCIAEAOBAHUN MpPU Pa3IUYHBIX
peKHUMax BOJOOTOOpA KAaKOTo-TUOO 3aMETHOTO HW3MEHEHHS B XHMHUYECKOM COCTaBe BOJ HeE
HaOJIOAIOCh, HA OCHOBAHHMHM Ye€ro ObUI CJeJIaH BBIBOJ O CTAaOMJIBHOCTH KadecTBa BOJIBI TPH
MOCHEeAYIOEH AKCITyaTalluu MecTopoxkeHus. OgHako, MO YTBEPXKIEHUIO NoTpeduTesnei, B
MPOIIECCe IKCIUTyaTalliid OTMEYaloTCs 3HAUMTENbHbIE KOJIeOaH!s MUHEpATU3allud U XHMHYECKOTO
coctaBa BOJABI, Kak B ckBakuHe Ne 280 («mpecHas»), MpeaHa3HAYCHHON HaJs X03.-OBITOBOTO
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BOZIOCHAOKeHHUs, Tak U B CkBakuHEe No 270 — muHepanbHOU. B ckBaxkune Ne 280 B MeXeHHBIC
MepHOIbl BOJIa MHOTa IPUOOPETAET COJIOHOBATHIN BKYC, a B CKBaknHE No 270 B MaBOJIKHU OIIYTHMO
IIOHHNXACTCA MI/IHepaJII/I3aL[I/ISI, B MCIKCHHBIC nepno,um BOga CTAHOBHUTCIA FOpBKOBaTOﬁ Ha BKyC.
TaKI/IM o6pa30M, BBIBOIbI O CTaGI/IJIbHOCTI/I XUMHUYECCKOI'0O COCTaBa IIOA3CEMHBIX BOJA HC

MTOATBEPIKIACTCH.

13.2. Jleuednnbie rpsizu o3epa U3MeHYNBOI0

MecrtopokaeHrue JiedeOHBIX TpsA3eld NPUYpOYeHO K JaryHHOMY o3epy M3menumnBoe,
PacmoIoKEHHOTO Ha moOepexbe 3anuBa MopiBuHOBa, B 45 kM oT T. KOxxHO-CaxanuHcka.

Jletrom 1974 ronma Cnenuanu3upoBaHHOW KOMILUIEKCHOM THIIPOT€OJOTMYECKON MNapTHEH
KOHTOPBI «['eoMuHBO1» LleHTpanbHOTO HAYYHO-UCCIEAOBATEIILCKOTO UHCTUTYTAa KYPOPTOJIOTUU U
¢dusnoTepanuu OblIa MPOBEICHA JCTallbHAS pa3BellKa TPSA3EBBIX PecypcoB o3epa M3MeHunBoe u
pa3paboTaHbl pEKOMEH/IAIIMH 10 ero KcrutyaTanuu [13].

O6mras momaas Bojgocbopa o3epa 12,9 KM>. Penbed BomocOopa XOIMHUCTHIN, CKIOHBI XOJIMOB
nosiorue. ['pyHTBI BOJOCOOPHOH IUIOIIAIN XOPOIIO 33JCPHOBAHBI, CYIIECYAHbBIC, CYTIIMHUCTHIC, B
MOHIDKEHUSAX W HAa HHU3KHX Teppacax yBIaxHeHHbIC. [0 MOHWKEHUSM, HEOOJBIIUM JTOJUHAM
MPOUCXOJUT CTOK B 03€PO MOBEPXHOCTHBIX JOXKAEBBIX U TanbiX BoA. K monmuHaM mpuypodeHsb
TaKk)Ke pasrpy3ka IpYHTOBBIX BOJ M MOBEPXHOCTHBIE BOAOTOKU. CoOcTBeHHO 03epo M3meHuuBoe
3aHMMaeT TEKTOHHYECKYI0 BNaguHy oBaibHOU (opmbl. bepera monorue, crnabo u3pe3aHHbIE,
CJIOKEHBI 11€0EHKOM, CPeAHE3EPHUCTHIM MIECKOM.

[Tnomans o3epa 8,6 KMZ, mHa OeperoBoit ymHum — 11,5 kM, mnmmHa o3zepa — 4,35 kw,
HauOonbias mmpuHa — 2,75 kM (cpenuss 1,88 kM). C OXOTCKHMM MOpEM 03epO COEIUHSETCS
npotokoil mmpuHoit 100-150 M, mmmuoi 250 M. MakcumanbHas TiIyOMHa HNPOTOKU MPU HU3KOU
Bojge 1,8-2,5 M. MakcuManbHas riIyOMHA o3epa MpPU HU3KOW TOJHOW BOAC 5,5 M, MPU BBICOKOM
nosiHoi Bozie — 6,1 M. Cpennsist rimyOuHa cootBeTcTBeHHO 3,6 M 1 3,8 M. Pacnpenenenue riyouH B
03epe JOCTAaTOYHO PaBHOMEPHOE, MaKCHUMAaJIbHbIE TIYOMHBI MPUYPOUEHBI K €r0 CEeBEepO-3aragHoM
vactu (Puc. 13.2.1.).

[To BomHOMY Oanancy o3epo N3MeHYMBOE OTHOCUTCS K CTOYHBIM BOJIOEMAM.

[lutaHue TMPOUCXOAUT B OCHOBHOM MOPCKMMH BOJIaMH, 33 CYET aTMOC(EpPHBIX OCAJAKOB M
MOBEPXHOCTHBIX BOJOTOKOB. CTOK BOJABI U3 03€pa MPOUCXOJUT B MOpPE BO BpeMsi OTIUBOB. llpu

HAJIMYUU ITPOTOKH MCIKIAY O3CPOM U MOPEM, npeoGna,ua}omee 3HAYCHUEC UMCCT MOPCKOC IMUTAHUC.
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Puc. 13.2.1. Barumerpudeckas kapta o3epa M3ameHumnBoe
Bopna B o3epe coseHasi, mpudeM OTMEYAeTCs TIOYTH ITOJIHAS TOMOTATMHHOCTD 110 TITyOHHE | 110

AKBaTOPHH.

Tunnunas GopMyina XMMHYECKOTO COCTaBa BOJBI B 03€pe H3MEHUNBOE!

Cl90 SO, 9
(Na+K) 79 Mg 18
ITo MHUHCpAIU3allUM U XUMUYICCKOMY COCTaBy BOJa 03€pa H3menunBoro O1mM3ka K MOPCKUM

Mazs pH 7,2 (09.08.1974 1.)

BOJIaM.
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[lo manHBIM 30HIUpOBOYHOTO OypeHHst 1974 r., HOHHBIE OTJIOKEHUS o3epa VI3MEHUHBOTO
MIPEICTABIICHBI IECKAMU PA3HO3EPHUCTBIMHU, KAMEHUCTBIMH OTJIOKEHUSIMU, TIECHAHUCTBIMU HJIAMH U

rnuHuCThIME Wiiamu (Puc. 13.2.2.).
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PA3PE3bI JOHHBIX OTJI0XEHMUI
3AJIMBA U3MEHYMBOTO

1974,
50 l_il —|5° L

t
TOPUSOHTANbHNMK
Macuwras

CTBUP XI pepTuxansuMt b Ot L!u

a
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Puc. 13.2.2. Kapta u pa3pessl JOHHBIX OTIOXKEeHUH 03epa M3MeHunBoe

N3 o6HapyKeHHBIX B 03€p€ TOHHBIX OTJIOKEHHH TOJIBKO YEPHBIE UIIbl OTBEYAIOT TPEOOBAHUSM,
OpeIbsBIsEMbIM K MejaouaaM (Je4eOHbIM rpsa3siM). OHU NPEACTaBISIOT COOOH OJHOPOIHYIO
IUIACTUYHYI0 Maccy. BuaxnocTs uepHbIX uinoB 50-67%, yaeneHblii Bec 1,3 - 1,4 r/em’,
conportusiienne casury 1700-2400 mH/cM. 3acopeHHOCTh 4YacTunamMu kpymnHee 0,35 MM B
cpennem cocrasisiet 0,4%.

Teepnas ¢asza wiIoB XxapakTepu3yeTcsi MIPUCYTCTBUEM B 3HAYUTEIHLHOM KOJIWYECTBE CHIIMKATOB
— 74% Ha cyxo# Wi, a BMECTE CHJIMKaTaMU KOJUIOMJIHOTO KoMmIuiekca — 10 85%. HesnauurensHoe

CoJIepKaHWEe KallbIIMeBO-MarHe3nabHbix comerd  (1,5-2,5%) mo3Bonsier OTHECTH WIBI K
107



OeckapOoHaTHbIM. Bricokoe conepskanue yactui nuamerpom menee 0,001 mm (mo 50% u Gonee)
XapaKTepu3yeT Wbl KaK TOHKOJIWCIIEPCHBIE, OOJaJalolue BBICOKOW IIACTUYHOCTBIO U
BJIAroy/I€p>KUBAIOIEH CTIOCOOHOCTHIO.

B ominume OT MHOrMX MOpPCKHX TIpsi3ed, depHble uAbl 03epa M3MeHuMBOro coxmepxar B
3HAYMTENBHBIX KolnuecTBax cepuucroe xeine3o (0,17-0,34%). KomuuecTBO OpraHMYECcKOro
BEIIIECTBA B UePHBIX Mjax kosednercs ot 0,79 mo 1,21%.

Kunkas ¢aza depHBIX WIOB IMPEICTABISIET CO00M crabomMeTaMopU30BaHHYIO MOPCKYIO BOAY
o3epa. Munepanuzanus rps3eBoro pacrsopa cocranisier 31,6 - 32,6 r/nm>. Tlo HOHHOMY COCTaBy
IpSI3eBBIA PACTBOP XJOPUIHBIM HATPUEBBINA, cojaepkaHue Opoma 10 67 Mmr/ e, XapaxrtepHas
¢dbopMynia HOHHOTO COCTaBa:

C190 50,3
(Na + K) 84 Mg 12

Maz3 Br61pH 7,3 (25.07.19741.)

VYcnoBust o0pazoBaHMs U (DU3MKO-XMMHYECKHE CBOWCTBA UEPHBIX WJIOB MO3BOJISET
paccMaTpuBaTh MX KaK MOPCKHE WIOBBIC CyNIb(UIHBIC TPA3H CpeaHel MUHepanu3ainuu. UepHbie
wibl o3epa M3MenunBoro otHocsATcs: K BbhicokokauecTBeHHBbIM (O.1O. Bonkosa, 1957 r.). Bricokas
IUTACTUYHOCTh U BJIAXKHOCTh YEPHBIX MJIOB IO3BOJISIET MCIIOJIB30BaTh UX JJIS IPA3EBBIX MPOLELYD B
€CTECTBEHHOM COCTOSIHUM, O€3 Npe/IBapUTEIbHOr0 pa30aBIeHHUs.

[lo pesynbraram geranbHOl pa3Benku B 1974 rogy ObuiM mocuuTanbl U yTBepKaeHsl TK3
3amachkl rpsi3u B konuyectse 10,76 miH. M,

Mectopoxaenue skciuryatupyercst ¢ 1975 roga. B 2014 r. o6bem no0srun coctaBun 0,0474
Thic. M°. 3a Beck NepuoJl dKCIUTyaTtauu Obuto 100bITO okoio 10,1 Thic. M, IIpu OanancoBbIX
samacax 10,530 MuiH. M°, jgaxke 03 yd4era eCTECTBEHHOrO MPHPOCTA 3alacoB, CTENCHb
BbIPa0OTaHHOCTH MECTOPOKICHHS MPAKTUYECKU paBHA HYJIIO.

JleueOHbIe Tpsi3u o3epa M3MEHUMBOrO YCHENIHO MPUMEHSUIUCH IS JIedeHus 3a00eBaHUMN

CyCTaBOB, CEpACYHOCOCYAUCTON CUCTEMBI U JbIXaTeNbHBIX MyTEH.
14. IOxuo0-CaxaJauHCK

14.1. CuHeropckue MHHepaJbHbIe BOIbI
CuHeropckoe MeCTOPOXAEHUE MHUHEPAIbHBIX BOJ, OJaroiaps UCKIIOYUTEIBHO PEIKOMY M
OCHHOMY XHUMHWYCCKOMY COCTAaBYy IMPEACTABIISICT BECbMaA 3HAYNTENbHBIA HHTEPEC B HAYYHOM
OTHOIIEHUH U OOIBIIOE IMPAKTUYCCKOC 3HAUCHUC. HN3nagansHO CI/IHeFOpCKI/Ie MHHCPAJIBHBIC BOJBL
NPOSIBISUTUCH B BUJIE BOCXO/SIIMX UCTOUHUKOB. MeCTOPOXKIEHUE PACIONIOkKEHO B 21 KM K ceBepo-
3arany ot T. FOxHo-CaxanuHcka, B T1yOOKoil u y3koil nonune peku Cycyu, Ha ee JieBoM Oepery

(Puc. 14.1.1.). Oxpyxatoniye IOJMHY PEKH CKJIOHBI TOp, MOAHMMAOIIUecs 10 aOCONIIOTHON
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otMeTkn 300 MeTpoB, MOKPBITHI TYCTOM JPEBECHOM M KYCTAPHUKOBOW PACTUTEIBHOCTBIO,

MPUIAIOIIEH MECTHOCTD KMBOITUCHBIN XapakTep.

e ——i r Y4acToOK MecTopoxkaeHus “CuHeropckoe’

Puc. 14.1.1. Cxema pacnionoxxenus Mectopoxxaenus «CHHETOpCKOe»

Bo3ne ecrecTBEHHBIX BBIXOJIOB MHUHEpAIbHBIX BOJ| HAXOAMJICS HErMyOOKHH KoJsozel,
UCIIOJIb30BaBUIMICS AMOHIIAMHU B JIEUEOHBIX LENAX, U OCTaTKU OCTOHHBIX CTEH, MO-BUAMMOMY, OT
CTaporo SIMOHCKOro BaHHOTO Kopryca. B 1949 rony Ha muomanke BbIXxoja HCTOYHUKOB HaXOJUJIOCh
NOJTypa3pylIeHHOE IEPEBSIHHOE 31aHie OBIBIIETO «SIMOHCKOr0 Kypopray (Puc. 14.1.2.).

[Tocne Benmkoii oredecTBeHHONH BOWHBI CHHETOPCKHE WCTOYHUKM BIEpPBBIE OBLIH
oOcnenoBansl on 3aganuio BLICIIC B centabpe 1949 r. B.B. MBanoBeiM u A.JI. AHapeeBbIM, TOT1a
e OBbLIT BBITOJIHEH MEepBbIM XUMHUECKUH aHanu3 Bojbl uctounuka (B.B. Msanos, C.C. KpanuBuHa,
1949).

B 1950 r. nHa CHHETOpCKMX WCTOYHUKAX OKcneauiern Bcecoro3Hoil KOHTOPHI
«Coro3reokanTta)XMUHBO/I» ObUIM TIPOU3BENCHBI IEPBBIE pPa3BelOYHbIE pabOTHI, B pe3yJbTare

KOTOPBIX ObUT yTOUHEH XUMHUYECKHi cocTaB BoJ (A.A. Cerues, 1951).
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B 1951 rony Coser MunuctpoB CCCP nan ykazanue «O0s3aTh MUHHCTEPCTBO YTOJbHON
MIPOMBIIIUICHHOCTH TTOCTPOUTh Ha 0aze CHHETOPCKOTO MCTOYHHMKA OATbHEOTPS3EBON CaHATOPUN Ha
150 koek, ¢ BomosneueOHUICH u rps3eneucOHuneid Ha 10 mect, obmeil croumoctho 11 MITH.
pyOneii». Otum ke pacnopsokearnem CoBer MunuctpoB CCCP  06s3a1 MwuHHCTEPCTBO
3apaBooxpaneHusi CCCP npoBectn Ha CaxalMHCKUX HMCTOYHUKAX JETalbHbIC pPa3BEIOYHBIE M

KalTaxxHble paboThl, a TAKXKE pa3padboTaTh MPOEKT OKPyra CAaHUTAPHOU OXpaHbl.

Puc. 14.1.2. O6uwmii Buj ygacTka Beixoga CHHEropcKoro HCTOYHUKA C OCTaTKAMH ITOCTPOEK
smoHcKoro Kypopra B 1949 r. (B.B. lBanos, 1954)

Puc. 14.1.3. Konoaen CHHETOpCKOTro UCTOYHHKA (CIIEBa),
OypeHue HaKJIOHHOW pa3BeI0YHO-IKCIUTYaTallMOHHOM
ckBakuHBI Ne 8 (crpaBa).

B cootrBercTBUM € 3TUM pacnopsbkeHneM CaxanuHckoi skcneaunuen B 1952 — 1953 rr. B

paifone CMHEropcKHUX UCTOYHHKOB ObUIM MPOBEJIEHBI JIeTalIbHbIE pa3BeI0UYHbIE pabOThI ¢ OypeHuem

110



pPa3BEIOYHBIX W Pa3BEIOYHO-IKCILTYaTAI[AOHHBIX CKBWKHMH 10 TayomHel 120 M. BrimonHena
JeTallbHas TreoJioTWYecKass CheMKa pailoHa HCTOYHMKOB, TMPOBENEH OOJbIIoN  00beM
TUAPOXUMUYECKUX pabOT, KIMMATOJOTHYECKHE HAOMIONECHUS W CHEIUAIbHBIC KIMHHYECKUE
uccnenoBanus Cuneropckux Boa (Puc. 14.1.3.) (B.B. Banos, 1954).

B pesynbrare OblIM pa3BeAaHbl U YTBEPHKACHBI IKCIUTYyaTAllMOHHBIE 3allaChl MUHEPAIbHBIX
YIJIEKUCIIBIX MBIIIbSIKOBUCTBIX BOJ B KoJinuecTBe 3,4 M3/CYT. no kareropuu Aj,. (ITporoxon I'K3
CCCP ot 26.05.1956 . Ne 1173).

Ha ©6aze CuHeropckux MHHEpaJbHBIX BOJA ObUI mocTpoeH M B 1965 romy BBeneH B
JKCIUTyaTanuio caHaropuii «Caxamun» Ha 155 mect. MectopoxxaeHue skciuiyatupyercs ¢ 1966
roja.

B cBsi3u ¢ muianamu o pacmmpenuto canatopust B 1988-1990 r.r. Bo3HHKIIa HEOOXO0AUMOCTh
OLIEHKH BO3MOXXHOCTH YBEITMYEHUS 00bEMOB JJOOBIYH MUHEPAIBHOM BOABI /10 50 M3/cyT.

PaGoTbl 1o orieHKe 3armacoB MUHEPAIbHBIX BOJ CHHETOPCKOI0 MECTOPOXK/ICHUS BBHITIOTHEHBI
cunamu CaxaJIMHCKOM MHIPOreooruuecKoi skcneauiu B 1984-1987 r.r. [19].

B pesynbrare Caxanunckoit TK3 no cocrosinuto Ha 01.01.1988 r. yrBepkaeHb! OajlaHCOBBIE
AKCIUTyaTallMOHHbIE 3amackl MUHepaibHbIX BojA CuHeropckoro Tumna (TUIpPOKapOOHATHO-
XJIOPUJIHBIE HATPUEBBIC, BHICOKOW MUHEpAIU3AINH, HEUTPaJIbHbIE, XOJOIHbIE, YTIEKUCIbIe U c1abo
VIJIEKUCIbIE, OY€Hb KPEMKHUE MBIIIbIKOBUCTBIC, KPEMHHUCTHIEC, HOTHBIC, OOpHBIE) B OTJIONKEHHSIX
MapysIMCKON CBUTBHI MUOIEH-TNINOIIEHa Ha CHHETOPCKOM MECTOPOKACHUU sl 6aTbHEOIOTHIECKIX

1esnel Ha Cpok AKcIuTyaTanuu 50 et B cneayonmx nuugdpax (M3/CYT) Y KaTEerOpHsIX:

NoNe Kareropus [Ipenens conepxaHusi OCHOBHBIX OAIBHEOJIOTUUYECKUX
CKBaXUH 3anacoB «B» KOMIIOHEHTOB, MI/IM"

M3/CyT M As, CO, cB. B

16, 17 3,4 13000-26000 10-36 1000-2600 300-450

18, 599 18,8 16000-23000 22-55 1500-2800 350-500

Bcero: 22,2

Kareropus
3amacoB «Co»

2-C Haramxuackuit
THII - 49,2

Cuneropckuit
im — 31,1

Kareropus
3anacoB «P»

Cuneropckuit
Ui — 54,7

MecTopoxaeHue pacnojokeHo B gonuHe peku Cycyw, B Ipenenax €€ IepBod

. . 2
HaJIMOWMEHHOM Teppackl. 3anumaeT miomans 0,16 km”.
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B reonornueckoM OTHOIICHUH Y4aCTOK HaAxXOOJUTCiA B IpcaciaX MOHOKJIMHAJIBHO

CJIOKCHHOIro OCaJO4YHbIMKU  IMOPOJaMMU.

AHTHUKJIMHAILHOMN CKJIaAKH,

3aJIeTalolero  Kpbuia
MOHOKIMHAB OCJIOKHEHA JABYMSI CHCTEMaMHU Pa3phIBHBIX HAPYHIEHUH B3OpPOCOBOTO TUIIA.
BepxuemernoBbie oTinoxeHusi, ObikoBckas cauta (Kybk). Ha nHeBHYrO OBEpXHOCTH MOPOIBI
CBUTHI BBIXOAAT Ha 3amane ydactka (puc. 14.1.4.). IlpeacraBieHbl TEMHO-CEPBIMH KPEIKHUMH
aJIeBPOJIUTAMU OT MEJIKO- 1O KPYHMHO3EPHUCTBIX PAa3IMYHOM CTENEeHU TPEIIMHOBATOCTH C

MaJIOMOIIHBIMH MPOCIIOAMUA PA3SHO3CPHUCTLIX ITOJJUMHUKTOBLIX ITICCYAaHUKOB. MOH_[HOCTB OTJIOXKCHHH

nocruraet 500 meTpoB.
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] Mapysmckas cButa. BepxHemapysiMckas nmojacBuTa. YerBepras nadka.
2 TlecuaHHKH M IIECKH C NPOCIOAMH KOHITIOMEPATOB U I'PABEJIHTOB
] Mapysmckas ceura. Hikusis nojgesura. Tperbst nauka.

T'eonoruyeckas rpaHuna
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N mr,
=11 AneBponuThl ¢ IPOCIOAMH MECYaHUKOB,KOHITIOMEPATOB U IPAaBEIIUTOB Bononochas
] Mapysmckas cuta. Hiwknsist moacsuta. [lepsas u Bropasi mavka.
N mr,
Konrnomeparsl, pa3HO3epHUCTBIE MTECUAHHKH besBoanas

XosmcKkasi CBHTA. AJICBPOJIMTBI C OCIOSIMH ECYUAaHUKOB, apTrHIINTOB
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Puc. 14.1.4. I'eonoruueckas kapra CHHErOpCKOro MECTOPOKICHUS

[TaneoreHoBble  OTIOKEHUS MpeACTaBlIeHbl racrteluioBckod  cButodt  (P3gs). Ha
HIDKEJSKAIIUX MEJIOBBIX OTJIOKEHHUSX CBUTA 3ajieraeT HecorsiiacHO. OTIOXKEHHUS TMPeCTaBICHBI
JBYMSI TTAYKaMH.

HwxHsas mauka cinokeHa MENKO3EpPHUCTBIMU MMECYAaHUKAMHM C PEAKMMU MaJOMOIIHBIMHU
MPOCIIOSIMU TPABEIIUTOB U MEJIKOTAJIEUYHBIX KOHTJIOMEPATOB.

Bepxnsis mauka crnokeHa Ty(domnecuaHMKaMHU C TalbKOW W TpaBUEM, U TMOJTUMHUKTOBBIMU
MEJIKO- ¥ CPETHE3EPHUCTHIMU TTECYaHUKAMH C PACCESHHON TAIbKOW OOBIYHO KBApIIEBOT'O COCTABA.

MOoOIIIHOCTE OTI0KEHNUH CBUTHI cocTaBisgeT 150-155 m.

HeorenoBas cucrema.

Xonmckas csuta (Np hl) ob6pasyer mosocy tmmpunoit 10 150 MeTpoB BIOIH BOCTOYHOM
TpaHULbl y4dacTKa MecTOpoxaAeHUus. OTIO0XKEHUs MpPEeJCTaBlIeHbl IeCYaHUKAMHU CpelHe- W
KPYITHO3EPHUCTBIMH, AJIEBPOJIUTAMHU U apTHUIMTaMH. BCKpBITash MOITHOCTh OTJIOXKeHUH — 70 110

METpOB.
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Mapysmckas cButa (N1,Mr) npeacraBieHa 4eThIphbMs MaukaMu. Ha THEBHYIO MOBEPXHOCTh
BeIXomAT oTioxkeHus Il u IV madek, BBIXOABI KOTOPHIX 3aHUMAKO IIEHTPATBHYIO YacTh ydacTKa.
[TepBasi u BTOpas Mayky HepacwICHEHHBIC, BCKPBITHI CKBAKHHAMH Ha TIyouHe 510 M.

Pa3pe3 mauek npejicraBieH B OCHOBHOM IMECYAHMKAMH M TY(OTECUaHUKAMU OT MEJKO- 10
KPYIHO3EPHUCTBIX, MOJUMUKTOBBIMHM, T'apBUIUHBIMH, Ha IJIMHUCTOM W HW3BECTKOBO-TJIMHUCTOM
LEMEHTE, OT KPEMKHX J0 CIIa0bIX U JIaXkKe PhIXJIbIX.

MomnHocTh oTioXkeHui cocrasisier 110-115 m.

YerBepruunbie oTinoxkeHus (Q) mpeacTaBieHbl aJTIOBUEM U 00Pa30BaHUSIMH CKJIOHOBOTO
psaa. AmtroBuid BeicTiaeT quutle peku Cycyu, Haubombiias HabM0IeHHas! MOIIHOCTh JOCTUTAeT
18 M. Ha ckimoHax JTOJIMHBI MOIITHOCTh YETBEPTHUYHBIX 00pPa30BaHUM COCTABISET 2-3 M.

I'maporeonornyeckue ycioBus.

Mecropoxaenne CHHETOPCKMX MHUHEPAIBHBIX BOJ THAPOMH)XEKIMOHHOTO THUIA U
dbopMupyeTcs 3a cueT MOCTYIUICHHsI MTyOUHHBIX (IIOMAOB MHTPY3UBHOTO Tena. [Inomanp BeIxoaa
Ha MOBEPXHOCTh 36MJIM MUHEPaJIbHbIX BOJ coctaisier 0,16 KM,

[To nurTomoro-crpaTurpaduvueckoMy TMPU3HAKY B TpEAesiaXx MECTOPOXKICHUS BBIICICHBI
CJIEYIOIME BOJOHOCHBIE KOMIIJIEKCHI.

1. BOJ0OHOCHBIX KOMIUIEKC Y€TBEPTUYHBIX OTIOkKEeHHUH (Q).

2. BOIOHOCHBIH KOMIUIEKC MHOLEH-ITMOIEHOBBIX OTIOXKCHUH MapysMcko# cBUTHI (Ni-

mr).

3. BOIOHOCHBI KOMILJIEKC OJUTOIEH-MHOIICHOBBIX OTJIOXKEHUH TacTeIIOBCKOW U

xonmckoi cBut (P3gs + Nihl).

BOIOHOCHBIN KOMIUJIEKC YE€TBEPTUYHBIX OTJIOKEHUH HAa MECTOPOXKACHUHM PacHpoCTpaHEH
noscemecTHo. Mmeer momHocTe 3-4 meTpa B mpefenax BbICOKMX Teppac U 15-20 merpoB B
npeaenax nepBod HU3KOM HAAIOMMEHHOW Teppachl. lIpeacTaBiieH NMpenMyIIeCTBEHHO IJIOTHBIMU
CYTJIMHKAMH C BKJIIOYEHHUEM PACCESTHHOW TalbKh W TPaBUS, TAKXKE AJICBPUTHUCTBIMH CIA0BIMU
necyaHukamu. GUIbTpaMOHHBIE CBOKCTBA MOPO]T HUZKHUE.

BoIOHOCHBIN KOMIUIEKC MHOIEH-TIIMOIIEHOBBIX OTIOKEHUH MapysMcko# ¢cButhl (Ni-, mr)
pacrpocTpaHeH MOBCEMECTHO B Tpenienax MecTopoxacHus. Jlo nsyuennoit riyouns! - 830 m (CkB.
2-C) pa3pe3 TPEICTABJIICH KPYTOIAIAIONIMMK TUTACTAMHU PBIXJIBIX BOJIOHOCHBIX IECYAHHUKOB C
PEAKUMHU MPOCIOSAMH KPETIKUX OKBAPIIOBAHHBIX MECYAHUKOB U €JUHUYHBIMU IJIACTAMU TPABEIIUTOB.

[Tog3zemuble BOABI KOMILIEKCA HamopHble. CBSA3b C MOBEPXHOCTHBIMU BOJAaMH 3aTpyIHEHA
M3-3a HU3KOM MPOHHUIIAEMOCTH Y€TBEPTUUHBIX OTJIOKEHUH.

OuIbTpaIIMOHHBIE CBOMCTBA TOPOJ KOMIUIEKCA, B IIEJIOM, HHU3KHE. B ceBepHOW yacTu

MECTOPOKICHHS BOJIOMPOBOXMMOCTE cocTapiser 0,03-0,2 M%/CyT., B OTHCIBHBIX HHTEpBANAX
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nocturaer 0,47 MZ/CYT. B roxHOW 4YacTH MECTOpOXACHHUS (PHIbTPAIMOHHBIE CBOWCTBA TOPOJT
M3MEHSIIOTCS B 3aBUCUMOCTH OT BCKPBITOTO pazpe3a u uzMenstores ot 0,8 1o 1,9 MZ/CyT.

BoaoHOCHBIN KOMIIIEKC OJIMTOIIEH-MHUOILICHOBEIX OTJIOKEHHUU IracTEeIUIOBCKOM M XOJIMCKOU
ceutr (P3gs + Njihl) moBcemecTHO Ha MeCTOPOXICHWM MOJCTUIIACT BOJOHOCHBIX KOMILICKC
MapysIMCKOH CBUTHI. BCKpBIT U onpoOoBaH CKB. 2-¢ B uHTepBasie rryouH 830-1200 m. Bckpreitas
TOJIIA MpakTHUecku Oe3BoaHas. OOBOMHEHBI TOJIBKO He3HauuTeNnbHbIC 110 MomHocTH (0,2-0,4 M)
€MHHUYHBIE CJIOM KPYITHO3EPHUCTBIX AJIEBPOJIUTOB, COCTABIISAIONINE HE3HAUUTENBHYIO (2-3%) yacThb
paspesa oTioxkeHui. Bospl koMIUIeKca BEICOKOHATIOPHBIE, TbE30METPUUYECKUM YPOBEHb JOCTUTAET
225 M BbIIIIE TOBEpXHOCTH 3eMiIH. J{eouT camon3znuBa coctasuia 0,04 n/c.

['unporeonoruyeckue yCiaOBHUS MECTOPOXKIEHUS OYEHb CIIOKHbIE. MuHepalbHble BOJIBI
dopMHpyIOTCS Ha JIOKQIHbHOM Yy4YacTKe B TONIIE KPYTOMAJAIOUIMX IIJIACTOB BOJOHOCHOTO
KOMILJIEKCAa MHOLICH-TTUOIICHOBBIX OTJIOKEHHM MapysIMCKOW CBUTHI, OTPAHUYCHHOW DPa3pbIBHBIMU
HApYIICHUSAMH U HENPOHUIIAEMBIMH TPaHUIAMH, B TOM YHCIE JTUTOJOTHYeCKHUMH. OCHOBHBIM
dakTopom ompenensmuMu GOpMUPOBAHUE HKCILTYAaTAI[MOHHBIX 3aMacOB SIBJISIETCS MOCTYILICHUE
MUHEPATN30BaHHBIX, 00OTAIICHHBIX MHUKPOKOMIIOHEHTAMH BOJI, (OPMHUPYIOIIMXCS TI0J] BIUSHUEM
WHTPY3UBHOTO TeJa, 0 30HE TEKTOHUYECKOTO HAPYIIEHUS CYOIIMPOTHOTO MPOCTUPAHUSI.

HenocpeactBenno Ha yuyactke CHHEropcKOro MECTOPOKICHUS MMHEPAIbHBIX BOJ
pacmipocTpaHeHbl THUIPOKAPOOHATHO-XJIOPUIHBIE HATPUEBBIE BOJABI C NPUMEPHO OJUHAKOBOM
BEJIMYMHON MHHepalnu3alii, HO C pPa3IMYHBIM COJAEpKaHHEM OalbHEOJIOTHYEeCKH AaKTHUBHBIX
KOMIIOHEHTOB, OCHOBHBIMU M3 KOTOPBIX SIBJISFOTCS MBIIIbSAK W yriiekucibid ra3. [lo nanaeim B.B.
ABepreBa (1956) TonmpkO B CEBEpHOM YacTHM MECTOPOXKIEHHS MpeoliaiaioT BOJABI CpeAHEn
MUHEpaIN3aluy XJIOPUIHOTO HATPUEBOTO COCTAaBa M HE CoJEepKaline Mblibsika. FOxHas rpaHuna
ydacTKa pacnpoCTpaHEHHs HSTUX BOJ HAaXOAUTCS NPUMEPHO Ha IIMPOTE CKBaXuHbl O6MDb
(Puc.14.1.4).

dopmupoBaHUE XUMHUYECKOTO M ra30BOT0 COCTaBa JOBOJIBHO MOJPOOHO paccMoTpeHo B.I.
ApytionsHiiem (1967) [11]. dopmupoBaHHE HOHHO-COJEBOIO COCTaBa BOJA MECTOPOIKICHUS
CBS3aHO C METaMOpP(PU3MOM PEITUKTOB 3aXOPOHEHHBIX MOPCKHX BOJ|, MMPUYEM OCHOBHYIO POJb B
ATOM TIPOIIECCE€ WTpaloT Jecyib(daru3aius MW BhIIETAYMBAHUE B TPUCYTCTBUU YIJIEKUCIIOTHI.
OcHoBHOE (HOPMHPOBAHHUE THAPOTCOXMMUYECKOTO OOJIMKAa MHHEPATBHBIX BOJI TPOUCXOJUT B
BOJJOHOCHOM KOMIIJIEKCE BEPXHEMEIOBBIX OTJIOXKEHHH, KOTOpbIE BHEIPSIOTCS B BOJOHOCHBIN
KOMILJIEKC MHOLICH-TTUOIIEHOBBIX OTJIOKEHUN MapysIMCKOU CBUTHI.

[losiBmeHne B BOJAE YIACKHUCIOTHI W MBIIIbAKA CBS3aHO C HWHTPY3UBHBIM TEIIOM
OTPAaHWYEHHBIX B IIJJaHE pPa3MEpPOB, HAJIWYUE KOTOPOTO YCTAHOBIICHO T€O(DU3NYECKUMH

UCCIIEIOBAaHUSAMH C TITyOuHBI 0Koito 750 merpos [19].
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OCHOBHBIM NOJIBOASIIIMM KaHAJIOM MUHEPAJIbHBIX BOJ C IIYOMHBI Ha IHEBHYIO TOBEPXHOCTH
ABIIIETCS CYOIIMPOTHAsE TEKTOHUYECKas 30HA, HMelonias HauOOoJIbIIYI0 MPOHHUIIAEMOCTh MpHU
NepeceYeHNH ¢ CyOMepHINOHAIBHON TEKTOHHYECKON 30HOM B FOXKHOUM 4acTu MectopoxaeHus. [1o-
BUIMMOMY, 110 3TOMY KaHAJIy IPOUCXOJUT OCHOBHOE MOCTYIUIEHUE MBIIIbAKA U YIJIEKUCIIOro rasa,
T.K. HIMEHHO B 3TOH 30HE 3a(MKCHPOBAHBI UX MAKCHUMAaJIbHbIE KOHIEHTPALUU B MOA3EMHBIX BOJAX.
OcranbHas MIOIIAah MECTOPOKICHUS MOXKET ObITh OXapaKTepU30BaHA KaK «KYIOJ PacTEKaHHs,
MIOCKOJIBKY OTMEYAKTCAd HEKOTOPbIE 3aKOHOMEPHOCTHM YMEHBUIEHUSI COJIEPKAHUS OCHOBHBIX
KOMIIOHEHTOB XMMHWYECKOI0 COCTaBa MpU YIAJICHUU OT IMPEANOJaraéMoro KaHaja pasrpy3Ku
TTyOMHHBIX BOJI.

BcenencTtBue O4YeHb CIIOKHBIX THIPOTEOJIOTMYECKUX YCIOBUUM MECTOPOXKIEHHUS, B €ro
npeaenax pa3BUThI MMOJ3EMHBIE BOJbI PA3IMYHOTO XMMHUYECKOTO U ra30BOro cocraBa. PaccMorpum
TOJILKO MUHEPAJIbHBIE BOJbI.

MunepanbHbie  BoAbl CHHEropcKOro THUIA, HMEKOT CleAylollee HAauMEHOBaHUE:
TUAPOKapOOHATHO-XJIOPUIHBIE HATPUEBbIE, BBICOKON MUHEpAIN3allui, HEUTPaIbHbBIE, OT XOJIOIHBIX
0 TEIUIBIX, CJIA0OYIJICKUCIBIE W  YIVIEKUCIIbIC, MBIIIBSIKOBUCTBIE IO OYEeHb KPEMKUX
MBIIIBSIKOBUCTHIX, KDEMHUCTHIC, HOAHBIE, OOPHEIE.

XapakTepHasi (opMyJia XUMHYECKOTO COCTaBa:

Cl68 HCO332
(Na + K)89 Mg5Ca4 NH,2
CyMMapHasi MHHepanu3amus n3Mensercst ot 13 xo 26 r/nm®; Konnenrpauus Bopa — 300-

Mis-26 pH 6,9
500 mr/mm>; kormenTpamms Mpimbsika — 10-36 Mr/aM°; KOHIEHTpawus yriekucaoTst — 1000-2800
MTI/ M.

Ha 6a3e mecTopoxaenuss CHHEropcKUX MUHEPAJIbHBIX BOJ| JICHCTBYET OJIHOMMEHHBIN CaHATOPHIA,
KOTOPBIN MOJIb3yeTcs O0MbIION MOMYISIPHOCTHIO Yy HaceleHUss. MeIMIUMHCKUN TPpoQUIIb CaHaTOpHUs
— 3a0o0jeBaHMs CHCTEMbl KpOBOOOpallleHUs, OpraHoB muuieBapeHus. JleueHue Bcex
COITYTCTBYIOIIUX 3a00JI€BaHUI: HEPBHOM CHCTEMBbI, 0OMEHA BEIIECTB, KOCTHO-MBIILIEUHOW CUCTEMBI,
OpPraHOB JIBIXaHMs W OMOPHO-ABHUraTeIbHOrO anmnapara. B canatopun (yHKIMOHUPYET OTAEICHHE
0 JI0JIEYMBAHUIO OOJIBHBIX IOcie omnepauuit Ha opranbl OpromHoi monoctu, XKKB, cepaeuno-

COCYJIUCTBIX 3a00JIEBaHUA.
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BHUTPU
BIICTIC

I'K3 CCCP

r (Mr)//:[M3

a/c
IrT
CCCP

TOIn
TK3
HANKu®

M

T, °C
Eh

pH
NH,"
Na* + K"
Na*
K*
Ca2+
Mg2+
Mn
Mo
FeZ+
Fe®*
CI
S04~
NO,
NO3
HCOs3
COz”

CokpaineHus 1 0603HaYEHUS]

Bcepoccutickuii HedTAHON HAyYHO-UCCIIEIOBATEILCKUI T€0JI0Tr0pa3BeI0UYHbIN
uHCTUTYT (T. CankT-IlerepOypr)

Bcecoro3Hblil IeHTpalibHbIN cOBET MpoeCCHOHATBHBIX COI030B

['ocynapcTBeHHasi KOMUCCHS T10 3aMacaMm MoJe3HbIX Uckonaembix mpu CoBere
Munuctpos CCCP

Enunnia n3mMepeHus coiaéHOCTH BOJIBI, TPaMMBbI (MIJUIUTPAaMMBI) B JICLIUMETPE
KyOHn4ecKoM (JIUTpe) BOJIBI

Enununa n3amepenus nedura, TUTPhl B CEKYHIY
ITocenok ropoickoro Tumna
Coro3 Coserckux Coumanucruyeckux PecryOmnuk

Tepputopuanbabiii HoHT Teonorndeckoi nHdopmaiuu no JJaarpHeBoCTOUHOMY
dbenepanbHOMy OKpyTy (T. FOxHO-CaxainHck)

TeppI/ITOpI/IaJ'IbHaSI KOMHUCCHA 110 3al1acaM IT0JIC3HBIX UCKOIIACMBIX ITPHU
CaxaJMHCKOM I'€0JIOTHYECKOM KOMUTETE

I{eHTpanbHBIM HAYYHO-UCCIEA0BATEIBCKUN HHCTUTYT KYPOPTOJIOTHH U
buznoTepanuu

CymMmapHass MUHEpau3anus BOAbI (KOJINISCTBO PACTBOPEHHBIX COJICH B OJTHOM
JIUTPE BOJIBI)

Temnepatypa B rpaaycax Lleabcus
OKHCIUTENBHO-BOCCTAaHOBUTEIBHBIN TOTEHIIMA, MB
Bonopoauslii mokasarenb

Hon ammoHus

CymMa MOHOB HaTpus U KaJlus
Hon natpus

Non xanus

Hon xanpuus

WNou maruus

Mapranen

Monubnen

WoHn xene3a (3akucHas Gopma)
Non xene3a (okucHas ¢popma)
XII0pUua-uoH

Cynb¢aT-non

Hurtpur-non

Hurpar-uon

I'mapoxapOoHaT-HOH
Kapb6onat-ron

bop
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SiO,
H.S
HBO,
H.Si03
H3AsO4
As

Hon 6poma

Hou tiona

Hou ¢ropa

Hown mutus

Non crponuus

Hon 6apust

Hon amomMunus

Hon turana

Jnokcun kpeMHUs
CepoBoaopona
MerabopHast KuciaoTa
MerakpeMHHUEBask KUCIIOTA
MEmmbsKoBas KHCJIoTa

MEIbsSK
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3aKk/iloueHue

[IpencraBnennas paboTa SBISETCS Pe3yIbTaTOM aHAIW3a OMYOJUKOBAaHHBIX, (POHIOBBIX U
apXUBHBIX MaTepuasioB. M3ydyeHo Ooisiee 1BYXCOT paboOT U3 pa3IMYHBIX UCTOUYHUKOB. JlocToBepHbIE
CBEICHMsI cojiepkarcsa B oTyeTax 00 oOciel0BaHUU WM pa3Be/Ike HCTOUHUKOB MUHEPAIbHBIX BOJT
(cM. criucok GoHIOBOM MUTEepaTypsl). [lyOnukanuu mo 3Toi Teme, KaKk MPaBHIO, B TOH WA WHOU
CTETeHH, OO0 MPECTABISIOT COO0M X YACTUYHYIO KOMITUJISIUIO, JINOO U3JI0KEHBI B CTHUIIE «OBLITH
Ha MECTE, BUJCIH UCTOUHUKI.

Haubonpimmii uHTEpEC C TOUKH 3pEHHsI PaCIPOCTPAHECHUS THAPOMUHEPATIBHBIX PECYPCOB Ha
octpoBe (CaxanuH NPEICTABISIIOT: TeppUTOpUM, mpuieratonme K ToeiMb-IlopoHaiickomy
peruoHaibHOMY  paznomy, CeBepo-CaxanuHCKui — apre3waHckuii  OacceitH u  TaTtapckwmii
ajmapTe3vaHckuii OacceitH. B mpenenax yka3aHHBIX OOBEKTOB PACIIOJIOKEHO OOJBIIMHCTBO
NPOSIBIICHUN MHHEpANbHBIX BOJ. BcTpedaroTcs MpakTUYECKHM BCE W3BECTHBIE B MPUPOJIE
0albHEOJIOTUYECKUE TPYIINBI MUHEPAIbHBIX BOJ] — JIEYEOHbIE, CTOJIOBBIE, TEPMaJIbHBIE.

N3y4eHHOCTh XMMHYECKOro cocrtaBa Hu3kas. Ot1Oop mpod BOIBI BHIMOTHSUICS Oe3
KoHcepBauuu. [loaToMy pe3ynbTaTbl XMMHUYECKUX aHAJIM30B M3 OJIHOTO M TOTO K€ HCTOYHUKA
CYIIECTBEHHO Pa3HSATCA y Pa3HbIX aBTOPOB. ['MIporeoxmmuueckoe onpoOOBaHHE ¢ MPUMEHEHUEM
COBPEMEHHBIX METOAMK, O€3yCIOBHO, OTKPOET HOBbIE MEPCIIEKTUBBI HCIIOIb30BAHMS MUHEPATHHBIX
BOJI.

Cyns 1o u3y4eHHBIM JOKYMEHTaM, MUHEpaJIbHbIE BOJbI B I0KHOW yacTu CaxalliHa O4YeHb
WHTEHCUBHO HCIIOJB30BAIUCH SIMOHIIAMH BO BpEeMEHa OKKymauuud. Hekoropas akTUBHOCTH B
M3YYeHUH W OCBOEHUHM THIPOMHUHEpPATIBHBIX PECypcoB HaOIIoAanach M COBETCKoe BpeMmsa. Ha
CErOJIHAIIHUN JIEHb ATO HalnpaBlieHne (QYHKIIMOHUPYET OYeHb CJ1ado.

Ilens Hacrosimeit paboOThI - co3aaTh MHGOPMAIMOHHYIO 0a3y NIl OIEHKH TEPCIICKTUB
OCBOGHHUSI THAPOMHHEPATBbHBIX PECypCOB Ha OTIENbHBIX TEPPUTOPUATHHBIX OOpa30BAHMIX -

AOCTUTHYTA.
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