M3BECTUS

fOMCKOT'O OPJJEHA OKTABPbCKOM PEBOJIIOLIH
¥ OPIIEHA TPYOOBOI'O KPACHOI'O 3SHAMEHU
HOJTUTEXHUUYECKOTO MHCTUTYTA UMEHK C. M. KUPOBA

Tom 236 ,, 1976 1,

XMUMHYECKHH COCTAB PYAHHUUYHBIX BOJ,
30J1OTOPYAHbIX MECTOPO)XAEHHUN KY3HELLKOTI'O AJIATAY

A. Jl. MUKOB L

-

(ITpepcrabaena cemunapoM KadeLpnl THAPOreONOrHH)

B craTtbe npuBOAATCS MATEPHANBL 10 XUMUSMY PYAHHUYHLIX BOJ 30J10TO-
pyaHelx Mectopokaenuit Lentpanbnoro, KoMcoMobCKOro, BepHKyIbCKOro
u Haranperckoro B Kysuenkom Anaray., '

[Tepsble TpH W3 yKa3aHHBLIX MECTOPOKACHUH ABJIAIOTCH THIMYHBIMU
JKUJIBHBIMH KBapUEBO-CY/IbGUIHEIME 00pa3oBaHusIMHA. PyaHble Tejga HX Xa-
PaKTepH3yIOTCs, Kak IpaBuio, Majgoil Mougocrsio (0,1—1,0 M) npu sHayu-
TEJIBHOM NPOTSXKEHUH :(IIepBble COTHH METPOB) MO MaJCHHIO U IPOCTHPAHUIO.

Bwmemnraromumu nopogamn Ha LleHTpaibHOM MECTOPOKAEHUN SBJASIOTCSH
rPaHOAMOPHTHI, HA KOMCOMOMBbCKOM — HHTpPY3usi ra66po 1 1abopoaHOPHUTOB.
Ha bepukyabeckoM Ke MeCTOpPOKAEHHH OOMbIIAHCTBO KU 3aJICTaeT B Npee-
Jax TOJILIM OCHOBHHIX MOPGHPUTOB. [IpuypOYeHBl KUJIbI Ha MECTOP XK ICHHAXK
O0BIYHO K IBYM-TPeM CHCTeMaM TPEIUdH. YTIoJd TMaTeHHs UX W3MEHSAETCs OT
5 no 75° Ilpeobmanaior KUBI CO CPENHUMH B KPYTHIMH yIJIaAMH TajeHusl.
MyHepaIOTHYECKHH COCTAB PYI AOBOJBHO CJIOXKEH, XOT H He OTJIHYAETCA
3HAUHTEIBbHBIM pasHooGpasueM. JKujbHble MUHEDAJHl NPeACTABICHL KBap-
ueM, KaJbUHTOM M aHKepuToM. Ilocsaennue HMeOT pe3ko MNOTUHHEHHOE
sHavenne, ‘OCHOBHble PYAHBIE MHHEDAJbl, KOJHIECTBO KOTOPHIX OOGBITHO HE
npeseimaer 10—15%, — napuT, apceHONUPHUT, NHPPOTHH, XAJILKOIHPHT, cha-
JIGPHUT, TAJICHHT U CaMCpPOAHOe 304070, [IprueM pesxo npeobaagaoT U3 HHX
TTUPHUT ¥ apcedonupuT. Io psaay kw1 Haba04a10TCST OTKAOHEHHST B MUHEDPaJb-
HoM cocrase. Tak, xxuasl Kaskasckas (wx. IO6usetinas), ¥pansckas, Tyma-
- weBckasi LeBTpajibHOrO MeCTOPOXKIEHNST XapaKTePH3YIOTCs KpalHe HU3KUM
ColiepXKaHnueM apCeHONMHPHUTa, a XKuia LleHTpaspHas 3TOro ke MeCTOpoKje-
HHS OTJUYAETCS KPaliHUM pasHooOpasueM pPyAHBIX MHHepaJoB. JlomosHu-
TeJbHO K YKa3aHHBIM BbIlle MUHEpasaM B HEH MOKHO OTMETHThb IPUCYTCTBHE
Osexyof pyAbl, BUCMYTHHA, KyDaHHTa, CaMOPOAHOTO cepebpa, JIOHOHWUTA,
TETPagMMHUTA H Jp., XOTS COIEpKAHHE HX BeCbMa OIDaHHYCHO.

Haubosee WHPOKHM paclnpocTpalcHUEM B JKHJIAX IOJB3YIOTCH MUPUT-
apPCCHONMUPUTOBAST ¥ LOJIMMETAJIMYecKass MuHepasnusanuu. Yacto OHH B
IIPOCTPAHCTBE coBNagaloT. Pacnpenenenue pyAHBIX MHHEPAJOB B MJOCKOCTH
KU/ HepaBHOMepHoe, Hapany ¢ nycTsIMU HHTepBaJaMyu BerpedalorTes obora-
L{eHHbIe YYaCTKU — pyAHbie cTon0b. OHH HMEIOT PasJHYHBIE pasMepsl H Gop-
MY H OGBIYHO XapaKTEePU3YIOTCH NOBOJLHO KPYTHM CKIOHeHHeM. [IpHypoYeHtbl
onu, 1o MHenuio B. M. BaxeHnosa [2], K 30HaM NOBLIIEHHOW TPEUHHOBA-
TOCTH.

Ha HaranbeBckoM MeCTOpPOXKIEHHH PYAHLIE TeJa NPeACTAB/ICHB JHH3A-
MU CKapHOB, Pa3MEPH KOTOPBIX 11O NIPOCTHPAHHIO M NaJeHHIO OI'DaHHYHBAIOT-
CA NePBLHIMH LECATKAMU METPOB Npd MOWHOCTH 4—10 M. Pacnongrarores 3Ty
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pyAHBle Tesna, Kak NpaBuio, B KapGoHatHOH Toaue. HauGonee 1mupoxnm
pacrpocTpaHeHueM MOoJb3YIOTCA CKapHBI AHONCHIO-TPEMOJIUTOBOTO COCTABA C
. HaJIOXKEeHHOH Ha HUX 30J0TO-MEAHO-BUCMYTOBOH MHHepasausauueid. Pynnbie
MHHEpaJIbl — XaJbKOIIHPUT, aPCEHONUPHT, NHPHUT, BOPHHUT, NHPPOTHH, BHCMY-
THH {43 HHX pe3Ko npeobiafaer XaJbKONHPHT) Pacnosararrcs B cKapHax
B BHJle BKpaIlJIeHHOCTH, 06pa3yst HHOTAA THe3q000pasHble CKOIJIEHUsI pasMe-
_pom gmo 0,5—1,0 m. *

30Ha OKMCJIEHHS Ha BCEeX YKa3aHHBIX MECTOPOMKIEHHAX BbIPaxKeHa I0-
BOJIbHO sIpKO. Pa3BuTHe OKHMC/IEHHBIX PYI B LI€JOM OTPaHHYHBAETCS TJy6H-
Ho1o 30-—40 M, cnyckasch B HEKOTOPBIX Kujaax g0 70—85 M.

‘ Hanwuue MHOTOUNC/AEHHBIX HAPYIIEHHH, CEKYIIUX PYAHBE Tejaa, a TaKkKe
IIPHYPOYEHHOCTH OOOrallleHHBIX YUaCcTKOB KU/ K 30HAM TOBHIIEHHON Tpemiy-
HOBaTOCTH, CHOCOOCTBOBA/IH IHPKYJ/ISINH HOX3eMHBIX BoA. J/1st Hac HauGoJb-
INHH MHTepec NPeJCTaBAAI0T PyAHHYHBIE BOAB. POPMHUDYIOTCA OHH IPH IHP-
KYJSNMY BOJ B Npefesax PYAHOro Tejga ¥ IJIaBHBIM 00pa3oM 1o otrpaboraH-
BEIM 6J0KaMm. :

Ha ykasaHHBIX BEIIIe MECTOPOXAEHUAX OBLIO oTO6pano 8 npob pyaHHU-
HBIX BOJ Ha OOINMA XUMHUYeCKHH aHaau3. PesyabraTsl 3THX aHa/IM30B,
YACTHYHO JIOTIOJIHEHHble NAHHBIMUM IPYTHX aBTOPOB, NPHUBEXEHH B Tabaunax
Ne 1 1 2. {nsi cpaBHEHHMsI B 3THX ¥Ke-TabJHIaX NIOMEIUeHbl aHAJNU3bl BOJ HEKO-
TOPBIX MOBEPXHOCTHBIX BOJOTOKOB.

Ha puc. | npusefena nuarpaMMa XHMHUUECKOTO COCTABA PYAHUUHBIX BOL
30/10TOpyAHBIX MecTopoxkaenuil CesepHolt wactu Kysuenkoro Anaray, I0xk-
voro ¥Ypasna u Cesepuoit Amepuxnu. Mcxomubie pAaHHble LIS NOCTPOCHHS
AvarpaMMmbl npusefeHsl B Tabanuax Ne 3, 4, 5. M3 npusenenHoll nuarpammul
BHJIHO, 4TO Xapakrep pPYAHHYHLIX BOJ B 30/JOTOPYAHLIX MECTOPOKACHHAX

T T TaGuuma |

Pe3y/ibTarbl XHMHYECKOTG AHAIM3a TNPUPONHBIX H PYAHMYHBX BOJ M-uus Llemrpansmoro

Mecra orbopa u uomep npoOH

pu. mx, Kpachas wx. I06uaeinas
Hurpeauenu p‘iio’)l;cayr; r?oﬂngc—a ' rop. 853 M - rop. 87 m rop. 64 m
N1 N 2 )
M3|M4,M5 N 6 N 7 ’ N 8 Ne 9

pH wr/a 7,3 63 69 67 69

mr/ia 54 11,3 38,0 2,3

MI/J1 ) 13,8 195 57,2 144

Mr/a 1,6 1,0 4,0 11

wrfa ‘ 154 163 0 3,9

Mr/a 0 02 04 03 03 02 02 04

Mo/ 0 0 0 0 o 0

Mr/a 0 0 0

Mr/a 0 0,05 0,15 - 0,1 0,1

Mr/a ’ 0 0

mr/a , ‘, 81,1 744  124,0 54,3

mr/a 45 62 292 1255 30 250 500 25 56,4

wr/a 34 2,4 67 91 76 110 350 35 8,2

mr/a 7,0 4,1 0,5 8,2

Mr/a ‘ 3,0 11,0 240 7,0

Mr/a 0 0 46 10,7

[Ipumevanue: npobut Ne 1-~4, 9 npuseseHk Mo AaHEBIM aaboparopun [JHUU Ogo-
B0; Ne 5—8 oToOpaHLl aBTOPOM, ' '
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naHHble XHUMHYECKOrQ aHajdan3a NpHPOAHLIX U PYALHHYHBIX BOJ

Tadbauma 2

Komcomounbckoro, Bepukyibckoro 1 HaTanbeBCKOTO MeCTOPOK/eHHH

Mecro 0T6opz.11/x. HOMED HPOOHL E
| S el mg i | v e | oo e

: BOCCT. o nas N 2| - cks. Nsclséi(i
cyfﬁx?};é 10| M1 ropm 8142 " rix\ﬁf i(s)sm 134%‘ 550(? M rJf . %45M ra. 35 M

v N1l MM | Nn1s | Wi N 17
pH 74 75 8,2 7,1 71 6,9 He onpeieAsIHCh
M/ 44 3,4 Her 0,46 37 4,1 4.4

Mr/a 40,7 62,5 340 1400 750 64,1 69,7

Mr/a 36,1 7,2 29,5 10,0 5,5 12,2 14,0

Mr/a 2,0 1,0 2,0 0,1 0,1

Mr/a 3,3 2,8

Mr/a . 24,0 1950 1950 159,0 106,2 103,5

mrfa 5,1 8,8 50,0 80 200 75,0 6,4 6,4

Mr/a 2,5 9,2 2,1 70 - 140 7,0 2,8 1,6

MFE/J1 ( 36,4 18,4

Mr/a 17,6 17,6 8,8 15,4 17,6

Mr/i Il o

Ilpumevanue. Anmammspl No 10, 11 u 16, 17 no Marepnanam Maprafirnuckoir sxcre-
aumup Ne 12—15 otoGpassl aBTopoM; AHasH3E BBIIOJIHEHH! B FHAPOTEOXHMHUECKOH Jsabopa-
TOpHH TOMCKOrO IMOMATEXHHUECKOTO HHCTHTYTA.

L‘S\\(

Puc. 1. JuarpaMma XUMHUeCKOro COCTaBa PyAHHUHBIX BOJ 30J0
poxaennil CepepHoit uacti KysHenxoro AjaTtay (KPECTHKH),

&

TOPYKHBIX MecTo-

I0xHoro Ypana
(kpyxkn) B Cepepuoii AMepuky (TpPEYroJbHHKH)



TaGauma 3
Conepxanne SO, Cl u HCO, B pynnnanbix sogax Ceseproii yactn Kysneukoro Anartay

Mz %
§ . Pyaumk, xuna, maxra, 1 )
; TOPH3OHT S0, Cl ' HCO, SO, Cl ’ HCO,
5 Lleurpanbusil, xwuaa LleHr- -
paabHad, rop. 53 m 3,0 7,6 81,1 3,2 8,3 88,5
6 Uenrpansunit, xuaa Hkco-
Bast, rop. b3 M 25,0 11,0 74,4 22,7 10,0 67,3
7 llentpanvustii, xKuga Kaszan- . :
ckaf, rop. 87 M 50,2 *35,0 124,0 23,4 16,6 60,0
8 Heurpaabusiit, xuna [Tpome- - ‘
KYTOuHas, rop. 87 M 25 3,5 54,3 4,2 58 50,0
12 Komcomonbckufl, maxTa 3. ‘
T0p. 84 M 50,0 2,1 24,0 66,0 . 3,0 31,0
13 DBepukyab, rop. 40 M 8,0 7,0 195,0 4,0 3,0 93,0
14 DBepuryss, rop. 134 m 20,0 14,0 195,0 9,0 6,0 85,0
15 Bepuxyas, rop. 450 m 75,0 7,0 159,0 3,0 3,0 94,0
16 Haranberka, cks. 94, ra. ‘
35 M 6,4 2,8 106,2 5,6 2,5 91,9
17 HaranveBka, ckB. 146, ra.
35 M 6,4 1,5 103,5 6,0 1,5 92,5
cpeanee 24,6 9,2 111,6 170 63 76,7
. Ta6aupa 4
COﬂepmduue SO, Cl u CO; B pyAHHYHBIX Bonax FOxunoro ¥Ypana mo M. H. AanGosy [1]
‘o" Mzla, %
o
; YIHHK, 1iaXTa, TOPH3OHT 504 Cl C03 SO4 . Cl C03
1 Kouxapb, 1waxta OxTabps, i i
rop. 150 M 207,0 218,0 390,0 25,5 26,7 47,8
4 Muace, Jlemnuck, maxra 8, - '
rop. 42 M . 29,2 7,5 L 286,7 9,0 2,0 89,0
Mnacc, Telesra, waxra 3 81,5 14,1 273,3 22,0 4,0 74,0
JIkeTnirapa, Kuposck, wiax-
ta 6, rop. 82 M 93,8 226,0 189,1 18,5 45,0 36,5
8 Jwerwrapa, Kuposck, max-
ta 6, rop. 120 M 217,7 584,0 2104 21,6 576 - 209
11 Kywmax, maxta Ipkubafi, .
rop. 40 M 343,0 230,0 355,0 37,0 248 . 382
12 Kymak, maxra 5, rop. 72 m, 613,0 1588,4 725,0 31,9 30,5 37,6
cpemHee 226,2 9267,0 347,0 27,0 31,8 41,2

5THX PCFHOHOB pasanuen: Aast MectopoxAeHui CeBepHoll AMepuxu xapak-
TCPHBL CYIIECTBEHHO CyJb(aTHble, Hsi Mecropoxiennd lOxuoro Ypama —
XJIOpHJHBlE, a s MecTopoxkIeHult Kysnenkoro AJjartay — ruppokapGonar-
HEI€ BOJIHI. '

Jist onpenesienusi coAepKaHusi MUKPOKOMIIOHEHTOB B PYJIHHUUHBIX BOZAX
6b1710 oro6paHo 39 npob BOALL. BOMBUIMHCTBO KOHIEHTPATOB (25 WTYK) Ghlin
‘nosyuens coocaxnesneM no merory TITH [4]. OcraneHoie 14 npo6 meromom
poinapuBanus. [TosyyeHne KOHUEHTPATOB MO IBYM Pa3HLIM METOAMKAM IIOKa-
3aJ10 HICHTUYHOCTb Pe3y/bTaTOB aHAJHK30B, HO CAEAYET OTMETHTb, YTO MpPH
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Tadoauuwa 5
Conepixanne SO, Cl n CO; & pyllHHIlelX Bojax CeeepHoit Amepuku no B. dmmoncy [5]

Mela, %
‘i Dynuuk, munxa, uitat, ]
g ropusoHT SO, Cl CO, l SO, ‘ Cl | CO,
22 Pynuux Cosnpix, :xuna Kowm-
crok, Hesaza, rop. 180 M 380,4 13 115,0 77,0 — 23,0
.23 Hlaxta CuC, xuna Komcrox, .
Herana, rop. 760 M 4740 19,0 20,5 92,0 4,0 4,0
25 Pypuux yaex u Keppw, xu-.
ael Komcrox, Hesana, rop. :
520 m 1734 0,5 477 78,0 0,5 215
26 IIrtonbus Xefiasr u Hopxpocc,
skuiaa Komerok, Hesana 272.3 13,8 241,4 51,4 2,4 46,0
27 Pynmuuk I'yabzr u Keppu, ®u- ,
na  Kowmcrok, Heeapa, rop.
550 M 160,0 16,8 194,7 43,1 4,4 52,5
28 Pymauk  ®exepans  Jloan , '
Kamudopuus, rop. 120 m 7,7 3,2 1418 5,0 2,0 93,0
cpenHee. L 244.6 9,1 126,8 64,0 2,5 33,5
0 Y ' TAaermernrsr .
HAQ, rOPUIOH T, 1 Wwod | 0f |Cur |2 |ty Tve (o [Sn S |AE (Mg Fe
Jlporexyrovmas, 200.87r peéd Vi — - -
Lixosenas, 9087w 170 Vo= - |- 11 .
Lexrparsxasn, 200 53 m ZAAERHNEEE ] 1]
Uncofas, 2op. 53m 20 |- 1V [—1— |
lrcobag, 200 782 m 173 — 1= -
Xasamcranr, eop. 82m | /73 T =1T1=
V35  20p.87m 72 | = |2 je=fm= } = | —
A esadudnasr 2op 824 25 [T 1T T-Tv]I=-1-
Hobag 200.87Mm (g |— |V l—]: (=]~
Warra Avacxas, eop.87m 705 | ~ — |- ]-
Tadoayxar gop. 9L s 205 | | — | = [ T | =
Cebepras, 200.64 1 707 | — ~— == ]=1-
Aoreperisan, 200.64/m 108 | ~ Rl -111thi-
Arradcxas, 29p. 9{m 79 1-° -1 i-1-1%

Yenobusie odoswaverun:

BN >~on 3 or-17 ... (1] sveet-s00.
(W) /-10% A0 e¢:-a1 [ 7amr,cn.

Puc. 2. PCSYJII)THTI:I CIHCKTPaNbHOrC aHaJH3d CYXOre OCTaTKa PYAHHUYHLIX BOA.

COOCAMKAEHUH TIONYUeH GoJiee TIOJHBIH HAGOP MHKPOKOMIOHEHTOB. Pesyibra-
TBbI CIICKTPAJIBHOTO aHa/ u3a KOHILEHTPATOB NMpHBeJeHH Ha pHe. 2 ¥ 3. M3 upu-
BEJEHHBIX JAHHBIX BUIHO, 4TO PYAHHUHbIE BOJB! SBJAIOTCS BEICOKO MUHEPAJIH-
30BaHHbIMU. 30J0T0 B npobax He obHapyxeno. CepeGpo. UPHUCYTCTBYeT B
psalde npob, ¥ comepKanue ero xogaebaercs ot ¢i. jao 0,00 nY%. Menn, cBulel
U UMHK OTMEeYeHbl NOUTH BO Bcex mpobax B kosnudectBe ot 0,000n mo 0,n%.
Heo6xonMM0O OTMETHTD PUCYTCTBHE MOYTH BO BCeX MPOGax HUKess, MapraH-
1a, MLIIbsKA, CTPOHIHUS W HEKOTOPBIX APYTHX 3JeMeHTOB. B IesoMm cocras
5JE€MEHTOB B DYAHMUHBIX BOZAaX OTBEYAECT UX COAEPKAHMIO B pPYAaxX U BMe-
ualomux nopopax. Kaxk rnokaspiBaioT CHEKTpa/bHble aHAJMU3LI, COCTAB BOK
OYeHb YYTKO pearnpyeT Ha M3MeHEeHHEe COCTaBa NMEPBHYHBIX PVA N0 TOU HJN
WHOU 2KHJle, YTO y2Ke OTMeHaJoch aBTopoM [3] mpy onucanun COBpeMEHHBIX
MHHEpaJbHBIX HOBOOOpasoBanuil MecTOpOIeHHS LleHTpasbHOrO, SABJISIO-
IHXCs OCaflkaMi PYyJHHYHLIX BoJ. Tak, HanpuMmep, mo xkune Kapkasckofl (mx.
tO6uneiinas), Ypansckoit u Tymamesckoil LlenTpajbHOro pyiHHKa OTMEUEHO
NOHMKEHHOE COAeprKanue MBIIbAKA O CPABHEHHMO ¢ XKunamu lleHTpaspHod
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H ap. (wx. KpacHo#) OZHOMMEHHOrO MECTOPOXKAEHHS, UTC YBS3BHIBAETCH €
JAaHHBIMH Daclpe/le/ieHUs apCeHONUPHUTA B pyAax STHUX XKUJ. '

Bce nccnenosanHele pyAHHUHBIE BOJAbl XapaKTEPU3YIOTCA BHICOKHMH 3Ha-
yeHusiMu pH, paBubimMu 6,0—8,2, 1. e. oT c1a60 KHUCIBIX L0 cJ1a60 HIeNOUHBIX.
I10 Moxer ObiTb OODLACHEHO TEM, UTO PYAHHUYHBIE BOJALI OTOHpANHCh B TOP-
HBIX BRIDA0OOTKAaX, a NMp¥ HaJMYHU MAJOMOIUHBIX PYAHBEIX JKHJI BOJABl 30HHI
OKHCJICHHS CHJIbHO Pa3y0OKHBAIOTCS H HeHTPANH3YIOTCA BOZaMH BMeELAlo-
HIMX MOpOJ. B npefenax pyaHoro Teja OHH AOJXKHBI ©METh 0o/ice HA3KOE 3Ha-
yenpne pH. .

Tak Kax Hi B OJJHOM KOHIL€HTpaTe PyJIHUUHBIX BOJ He Obl10 06HAPYKEHO
NpHU3HAKOB 30/10Ta, B JCTHUH nepuox 1962 roga Ha pyauuxke LlenTpajbHoM
6rina oTobpana Goapiuas npoda Boibl B o6beme 110 1. IIpo6a B3sita Ha Bepx-
HeM BOJOOTJIUBHOM ropu3oHTe (rop. 87 m) maxtel Kpacro#l. [lag ocaxaenus
6J1arOpoOAHOrO MeTaJjja HCIOJNb30BAJICST METOA COPOLMH ero JpeBecHbIM
yrJaem [1]. B nosyueHHOM Ocajike NpoOHPHBIM aHAMH30M ObLIC Olipeje/leHo Ha-
JHYyHe CJeJ0B 30J10Ta.

M3 npuBeeHHBIX MAaTepHaJOB MOXKHO CHAeJaTh’ HEKOTOpHle BLIBOAbL:
1. MccnenoBannbie pyAHHYHBIE BOJABI 110 CBOEMY XHMHUYECKOMY COCTaBY fABJIsA-
IOTCST THAPOKApOOHATHO-CYJAb(PaTHO-XAOPUAHbIMU. 2. CeKkTpaJbHbIH aHaJdHu3
KOHLEHTPATOB PYAHHYHBIX BOJ YCTAHOBMJ NMPHCYTCTBHE B GOJBLUIMHCTBE P06
Me[iM, CBMHIA, HMHKA, MBIIIbSAKE, a B psje npob Takxke cepebpa, k00aJbra,
KHKe/f 1 APYTHX 3J1€MeHTOB. 3. MUKPOKOMIIOHEHTHLI! COCTAB BOJ, MO TOH HJIH
MHOH KHJle OTpakaeT COCTaB MX NEPBHYHBIX PYI.
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