N3BECTUHA

TOMCKOTO GPIOEHA TPYIOBOI'O KPACHOI'O 3SHAMEHU ITOJIUTEXHHUUECKOI'O
HHETHUTYTA umenu C. M. KUPOBA

Tom 165 1969

O COBPEMEHHBLIX MHUHEPAJIbHbIX HOBOOBPA3OBAHMSX
B KBAPLLEBO-CYJIb®UAHBIX )XHJAX MECTOPO)XIEHHSA
LLEHTPAJIbBHOTO (KY3HELKHH AJIATAY)

A. 1. MHUKOB

{TIpeacTanieda HayuHblM CEeMHHAPOM KycTa KkadeAp MHHEpPAJOTHH u Kpuctasnorpadum,
nerporpadHu, eocJOTHH U Pa3Be]KH MecTODOMKJAeHHI MOJe3HBIX HCKOIAeMBbiX)

B craTbe NpHBOAUTCS XapaKTepPUCTHKA OPHTHHAJNBHBIX COBDEMEHHBIX
MHUHEpaJIbHBIX HOBOOGDA30BaHHUIl, BCTPEUEHHHBIX JeToM 1962 r. Ha BepXHHX
ropusontax xua Llenrpanbnoit, Kasancko#t, [lkonpnoit u Jlorepeiino# pyn-
HukKa llentpaabHoro.

STH MHUHepaJbHbIE Hosoo6pasuBaHHH npemCTaBJm}OT cobofi xenenonob-
HbIe HACHIIIEHHbIe BOJOM Macchl, OKpalleHHbIe B KpacHoBaTo-Oyprle U Oeble
nBera., KpacHoBaTo-Oyprle HOBOOODA30BaHHsA, HHOTAA C CEPOBATHIM, KOPH'-
HEBATHIM WJIM KeJTOBATHIM OTTEHKAaMH, HOJb3YIOTCA BecbMa IIHPOKHUM pac-
npoctpanenueM Ha ray6ute 50—150 M B mTpekax mo xuaam LlenTpanbrof,
Kasanckoit ¥ B Menbue#i crenedd no xujaam Hlxkoapaol u Jlotepeiinoi.
PacnoaaraioTcst oM, KaK NPaBWJO, Ha CTEHKAX, KPOBJE HJIM KpEIJIEHUAX
TOPHBIX BLIPaf0TOK H UMEIOT OOBIMHO (POPMY HATEKOB A0 4—5 CM TOJILHHOIL
Pexe 310 nefospiine NO pa3MepaM CTaNaKTHTLL, AOCTHrawllne 2—3 CM
B nuametrpe u 8—10 cM mo anuHe. MHorpa sTu 0o6pa3oBaHHA B BHAE PHIXJIO-
ro HJAOBHIHOIO OCajgkKa OTJaralTcs B BOJOCTOUHBIX KaHABKAX.

li3yyeHue BBICOXIUIMX HOBOOOPA30BaHHH IIOKa3aJ/o, YTO OHH CJIOXKEHH
PAa3JHYHOrO Poaa JUMOHUTOBBIM MaTepHUaJoOM, TVIABHBIM O00Pa30M OXPUCTLIM
JKeJTOBATO-OYPbIM, JIETKO PAacCTHpAIOIIUMCS TaJbLaMHd B CYXOH Ha OULYIib
nopomok. MecTaMu Takue OTJOKEHUS MOKPBIBAIOTCH OYEHb IIOTHBHIMH TOH-
kumH, meHee 0,2—0,3 MM, KpacHoBaTO-O6ypHIMH KOPOYKAMH H3 TaKOr0 XKe
MaTtepuana. Ilog MHKpOCKONOM MJOTHAaf pPasHOBHAHOCTL HMEET CPEeAHION
OTpaxKaTeJbHYIO CNOoCOOHOCTb, KOPHUHEBLle pedJiekchl 3aMeTHBl B NOPOIIKe.
Y pbBIXJOH Macchl oTpaxaTenbHas CNOCOOHOCTb 3HAYHTEJbHO HHXKe, XOpo-
10 BhIPAKeHBI KpacHoBaTO-Oypble pecdiiekchl. DTH Pa3HOBUAHOCTH o6pasy-
IOT TUIHYHYIO METAaKOJJIOHIHYIO CTPYKTYpy. B OAHOM H3 NONHPOBAHHBIX
ungoB BeTpeueHa TOHKAd (MOpPsAAKa THICAUHBIX AOJell MM) Cblllb, pexe —
MeJIKHe yepBeoOpasibie, Oejlble ¢ CBETJIO-XKEJATbIM OTTEHKOM BbIeJIeHUs
PYAHOTO MHHEpana C BBICOKOH OTpPaxarTeJbHOH CHOCOGHOCTBIO, BEpPOATHO,
cepe6pa, pacnoJsio;keHHe KOTOpPbIX MOBTOpPsieT CTPYKTYPHHIH y3op, obpaso-
BaHHLIA JMMOHHTOBLIM MarepuasoM. MuHepan usorponeH. IlpuBenenHoe
JHAaTHOCTHUYEeCKOe TPaBJieHHe MOoKasaJdo Mosjoxureabtble adderts: or HNO;
3aTpaBJuBaeTCsd Jerko, OKpallMBaeTcs B COpPHd LBeT, a MPH yBeJIHYEHHHU
BpeMeHH TpaBJeHust — uyepHeeT. KpoMe Toro, oH 3atrpaBauBaeTcss oT Lap-
ckoit Bojaku w FeCls. Ilocnennuit Bpi3biBaeT 3aMeTHOE NMOTYCKHEHHE, KOTOpoe
nocae CTHpPaHUs Hcue3aeT, HpPpU3HpyIollero ocagka He nabmwopaercs. HCI
faeT oTpuuaTeabHblll 3ddext. [IpoBegeHHOe AMATHOCTHYECKOE TpaBleHHE
B I1eJIOM COr/IaCyeTca C JAHHBIMH TPABJEHUS cepe6pa. B Takux MeaKUX BbI-
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JEeJIEHHAX XapaKTepHblH s cepebpa HPPH3UPYIOIHH OCaAOK OT ,Z[GI/ICTBI/IH
FeCl; BO3MOKHO HPOCTO He 3aMeTeH. -

OnucbiBaeMble KpacHOBAaTO-6yphle ‘HOBOO@p\aSOBaHHﬂ B KHCJOTax pac-
TBOPSAIIOTCSL JieTKO. IIpH pacTBOpeHHH B COJIAHOH KUCJIOTE BBIIEASIETCS CTY-
HeoOpa3Hblil KpeMHe3eM B KosuuectBe 3—5Y%.

CnexkTpalbHblii anaji3 B COCTaBe KpacHOBaTO-OyPLIX pa3HOCTEll NMoKa-
3aJ TNOCTOSIHHOE U B psje caydaeB BHICOKOe cofep:Kanue Fe, As, Si, Al
Mg, Ca, Mn, Zn, Cu (puc. 1). Kpome toro, B pAfie npo6 NPHCYTCTBYIOT -
Pb, Aqg, Ni.

s onpenenenus conep:kauusi OGJaropoAHbIX METANJIOB M0 KHJIaM
Ilentpanbrofi 1 KasaHckoit 6bl10 oto6paso 6 npo6 u3yyaeMoro mMartepualsa.
PesyabraThl npoGWpHOro aHanu3a 3THX npol TpuBeAeHHl B Taba. 1.

Hanuple anann3a NMOKA3blBAIOT, UTO 30JI0TO NMPHCYTCTBYET BO BCeX MPO-
6ax KpacHOBaTo-OypbIX HOBOOODA30BAHMU: coAepxkKaHHe ero KoJebjaercs
ot 0,3 no 0,8 r/r. Conep:xkanue cepebpa onpenesasanock B Tpex Npobax u co-
crasuao 7,6; 15,4 u 498 r/r.

C uesbi0 BO3MOXKHOIO OOHAPYMKEHHs MeJbYaHIIMX YaCcTHIL CAMOPOIHOTO
30/10Ta HaMH OBLIC NPEINPHUHATO H3YyyeHHe TAKeNOH (pakiuu KpacHOBATO-
OypbiX HOBOOOpPa30OBaHHK IMOJ 3JEKTPOHHLIM MHKpockonoM. Tstkenast ¢pax-
uusl 6bl1a noJqydeHa myTeM yAaJeHHd THAPOOKHUCJOP KeJje3a COMSHOH KHC-
JOTOH €' MOCHAEAYIOIUUM LEeHTPUDYTUPOBAHUEM TMOJYYEHHOH (ppaxupm B TH-
xeno# skuakoctu. Meerenosanue nokasano Hanuuue Meapyaliiiux cdepuue-
ckuxX uvactuu. OOCLHI BHA 3THX UACTHIL qpessblqanﬁo HANOMHHAET TaKOBHIE,
onucaniele M. H. AnbGoBeiM [1} n3 Tsxenoll ¢pakuuu HOBoo6pa3OBaH,HH
maxTt YypaJqa, NPHHATHIE UM 32 BbLAEJIEHUS CAMOPOAHONO 30/10Ta,

bBesible MuHepa/bHble HOBOOODA30BAHHS HHOLZA ¢ roJyGOBATHIM, pexke
C H3YMPYJHO-3€JEHbIM OTTEHKOM MOJIb3YIOTCS KpafiHe OrpaHHYeHHBIM pac-
npocrpaHennem. Onu OblaK BeTpevennl o xusiaM Llentpanbuoii, HIkoabHo#
u Jlorepeiinoil. @opMbl ux BbleJNeHUA aHAaJOrHYHLI BBILEONHCAHHBIM 5
KPaCHOBATO-OyPBIX HOBOOOpaszoBaHHA. MunepanpHblii cOCTaB HX He ObLI
BHISICHEH BBHAY OTCYTCTBHS JOCTATOYHOTO KoJHYecTBa wMatepuana. Crex-
TpaJbHBIH aHaJ/JHu3 B COCTaBe OesiblXx HOBOOOGpPA3oBaHMH MOKasasa [OBLILIEH-
noe comepxanue Ca, Al, Zn, Pb, Cu (puc. 1). IIpoGupHoMy aHa/ju3y Gbiia
noaBepruyrta oaHa mpoba Oejgoro martepuana (rtada. 1). Awanus orMeTi.i
JIMIb CJIeabl 30J10Ta.

B wrpexkax no xunam LlentpanbHolt Ha ropusonte 87 m u Jlorepeiinoi
Ha — 64 M MoKHO HabJ/I0JaTh COBMECTHOE HAXOXK/eHHe OMHCHIBAeMbIX HOBO-
obGpasoBanuil. OHH BLIAEAAIOTCS B BUJAe HeGOJBUIMX MO pasMepaM HaTeKOB,
B KOTOPBIX KpacHoBaTO-OYpbIll MaTepuas nepexkpeiBaercs OeabiM. ITogo6Has
N0CJEI0BATEBHOCTh TOBOPUT O TOM, YTO TT€PBOHAYAJNBHO OTJAraJuCh TPeH-
MYIECTBEHHO KPacHOBATO-Oypble CYILIECTBEHHO KeJe3UCTHEe 00pasoBaHus,
a 3aTteM Oesple ¢ MOBBINIeHHBIM comep:anuem Ca, Al, Zn, Pb, Cu.

XapakrepHoe NposiBJeHHE LaHHLIX HOBOOODA30BaHMUH Ha CTEHKAX, Kpo-
BJIé H Ha KPenaeHHsAX TOPHbIX BbIpabOTOK B BHJE HATEKOB WJH CTAJaKTHTOB
POBOPHT O TOM, UTO OHH ABJAKTCA OCAaJKaMHU PYAHUYHBIX BoJ. ITO MOI-
TBePKAaeT TakxkKe opaBHEHHe COCTaBa MHKPO3JEMEHTOB B HOBOOGpazoBa-
HHIX W B PYAHHUYHBIX Bojax (puc. 2). CneayeT OTMETHThb, YTO KOMILIEKC
9J€MEHTOB MO TOH WJIH HHOH XXHJe H B DYAHHYHOH BOJAe, H B HOBOOGpaso-
BaHHUAX XODPOLIO YBSA3BIBAETCA ¢ PYIHON MHHepaausauueid xuibl. Kpacuo-
BaTO-0ypbie OCAaJKH HPHYPOUEHEl K yyacTKaM KHJ, 06Oral(eHHbIX MHPHTOM,
a OeJsible XapaKTepPHbI A8 Y4acTKOB, 60Jee 00OTallicHHLIX cthaJepuToM, rane-
HUTOM H XaJbKONHPHUTOM. Bce yyacTKH, B KOTOPBIX HOBOOGpPA30BaHHS TIpe-
CTaBJIeHbl B 3HAYHTEJbHOM KOJHYECTBE, MPHYPOUEHbl B KHUJIAX .K PYIHBIM
cronbaM. Taxas npuypoOYeHHOCTb TOBOPUT O TOM, UTO 3HAUHTENLHOTC mepe-
HOCA ONUChIBAEGMBIX OCAJKOB PYAHHUHBIMH BOJAMH He MPOHCXOAHJIO.

Takum o6GpasoM, NpUBELeHHBIH BbIlIIE MATEPHaJ MO3BOJASET YCTAHOBHUTD
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¢akT nepeHoca 30/70Ta PyIHHYHBIMH BOJAMH HA MeCTOpoXAewuu Llenrpast-
HOM. YTO Kacaercsi BO3MOXKHBIX ()OPM TepeHoca 30J0Fa, TO B 3TOM OTHO-
IIEeHHH CKa3aTb 4To-JHO0 OnmpeaeseHHOoe TPpyAHOo. Bee cyllecTByloHiME B COB-
pPeMEeHHOH JIHTEpaType MO 3TOMY BOINPOCY B3FJIAABI MOI‘yT OBITh CBeJeHLE
K TpPeM OCHOBHBIM TUIOTE3aM:

Ta6auma l

Copepmanne 3010Ta H cepebpa B MHHepaAbHHIX HOBOOGPA3OBAHHAX
mectopoxienns HenrpaabHoro

Ne .
| ;
oG MecTo B3g1Hs M XxdpakTep npobbl Au, efm | Ag, 2/m
6 rpex no xk. UleHtpanbHoli 3amanHoe
Kpuio, rop. 53. KopnuneBaTo-Oypble HaTekH
Ha CTeHKe BHPaGOTKH. 0,4 7,6
3 Ilirtpex nmo x. Kaszanckod, rop. 87 M. Kpac-
HOBaTo-OypEle HATEKH Ha CTEHKe BHIPaGOTKH 0,5 »
39 lUltpek no »x. LlemTpanemoil, sanaanoe
Kkpoio, rop. 122 m. KpacHoBaTo-Gyphle HaTe-
KH Ha CTEHKEe BHIPAGOTKH. 0,6 49,8
40 Iltpex no x. LlerTpanbHo¥i, 3amaiHoe
: kpeuio, rop. 122 m. KpacuoBato-6yphie cra-
JIAaKTHTO-NOA0OHbIE HOBOOODA30BaHUA Ha
KpOBJ€e BbIpaGOTKH. 0,8 15,4
41 IllTpex mo x. LlenTpanbHol, ~BOCTOUHOE
Kpblio, rop. 122 s, Bypomato-xenTble Hare-
KH Ha KpemH ropHoii BHPaGOTKH. 0,3
35 lltpex mo k. Ilkonawmofl, rop. 20 m. Ho-
poo0pa3zoBaHHd 6enoro 11B€Ta H3 KaHABKH. can.

1. Ilepenoc 30410Ta B BUJle UCTHHHBIX DACTBOPOB — XJIOPHAHASA U CYJb-
(dHuaHas THIOTe3bl, KOTophie npusHansl Muorumu reosoramu. C. C. Cmup-
 HoB [3], B. M. Kpefitep {2], M. H. AnpGos [1] u np.

2. Tlepenoc 3oa0Ta B KoJslougHoM cocrostHud. Illmpokoe passuthe
B CyJbQHAHLIX MUHepa/JaX MeXaHHUUeCKOH INPHUMECH TOHKOJHCIEPCHOTO 30-
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Puc. 2. ConepxKanve MHKPO3JEMEHTOB B PYAHHUHBIX BOXAX MeC-
Topoxenus blentpansHoro. Ycnioprbie 0003HAUEHHS, 4TO H Na
puc. 1

J0Ta TPHBOAMT K mpu3Hanuio storo puia Murpauun ero C. C. CmupHo-
suiM [3], @. B. Uyxposoim [5], M. H. Ann6opuim [1] u ap.

3. TlepeHoc 30J0Ta B BHAE CyCHeH3ud. BO3MOKHOCTB TAaKOTO IEpeHoca
npusHaga MEoruMu reosoramu. M. H. AnnGos [1] cuntaer 31y $OpMy MHUI-
panuH HanGoJee BEPOSTHOH M8 KBaPLeBO-CYJIbQUIHBIX KHI.

JlaHHBle XMMHUECKOrO aHaAu3a PYTHHUHLIX BOJ OMHCHIBAEMOro MeCTO-
pOXJEHHS YKa3bIBAIOT Ha CPAaBHUTENBHO HHM3KOE COJepXKaHue B HHX XJ0-
pa u cynbdar-nona. ColeprkaHHe HX MO AaHHBIM 7 aHANA30B Kosebnercs
COOTBETCTBEHHO oT 3,5 mo 35,0 mr/a n ot 2,56 mo 125,5 mr/a. Ilpu Takom
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HH3KOM COJEpPXKAaHHM HOHA XJopa U cyabpaT-uoHa B PYAHHYHBIX BOJAAX
JEeHCTBUE HX HaA pacTBOpeHHe 30/10Ta He MOXKET, BEpPOsATHO, MMEeTb CYLIeCT-
BEHHOTO 3HAUEHHSI.

Mpl He ¥MMeeM ONpele/eHHBIX AOKa3aTeJbCTB O 3HAYUTEJNDHOH pOJU
KOJ1JOWAHOH MHrpauuu 3osora. ©. B, Uyxpos {4] onncan nopo6Hble HalIdM
COBpEMeHHbIe MHHepaabHble HOBOOOpPA30BaHHsI U3 HEKOTOPBIX MECTODOXKIe-
Al KasaxcraHa. OH ykasbiBaeT, YTO OHM fABJASIOTCA OTJIOXKEHHAMH redeu
THIPOOKHCH JKene3a. B cysnbQUIHBIX MHHepa/jax XapaKTepHO HPHCYTCTBHE
30/10Ta B BHIe TOHKOH MeXaHHyeCcKOil mnpuMecH. B HMXKHEH uacth 30HHI
-OKHCJICHHS OIIMCHIBAEMOro MECTOPOXKIEHUA OTMEUaeTcA IMOBBLILCHHOE CO-
Jep:KaHHe 30J0Ta W FHADPATOB OKHcu Kesesa., M3eectHo [1], uTo ruapatol
OKUCH KeJe3a SIBJASIIOTCS 3allUTHBIMM KOJJIOMIAMH JJs Tefel 30J0Ta.
YuuThiBad BBILICH3/I0KECHHOE, MBIl CUMTaeM BeCbMa BO3MOXKHbLIM OODBACHHTH
MHUTPaALMIO 30J10Ta HA MeCTOPOXKJEHHS NepeHOCOM ero B KOJJIOHIHOH (opMe.

Ha LlenTpajJbHOM MECTOPOXKIEHHHM aHAJAU3 KPYIHOCTH CaMOPOAHOTO
30J10Ta W3 KBapuUeBO-CYAbMUAHBIX XKuJ He nposoxuacd. [lo amanoruu
C KBapUeBO-CyNbMUAHBIMH XKH/JIAMH APYIHX MECTOPOXKIEHHH MOIKHO INpel-
noJjaratb, UTO 3HAUUTEABHAST YaCTh 30J0TA OTHOCHTCS K KJaccy CYCIEeH3HH
(0,1—100 mukpon}. Ileperoc Takoro 30/0Ta PYIHUYHBIMH BOAAMH BHH3
II0 NAACHHIO XKHJ B YCJIOBHAX ONHCBIBAEMOrO MECTOPOXK/JEHHH BecbMa Be-
pOsITEH.

HM3noxeHHBI Bbllle MaTepuas MO3BOJASET HAM CAeNaTh ClAeAYIoLHe
BBLIBOJbIL: :

1. OnucanHbvie HOBOOGpAa3oOBaHUsA ABJAIOTC O4YeHb MoaoAbimH. Bospact
X He npesbiuaer 30—40 Jer.

2. Bolgesénne HX M3 pacTBOpa NPOHUCXOAHJO NYTEM KOAaryJsiiHil,

3. Ilpoayxrel AerujpaTalMu KpacHOBATO-OYpBEIX HOBOOOpPA30BAHMI MO
BHEIIHEMY BHAY INPEICTaBJAAIT COO0H THUIHUHBlEe 2KEAC3HBIE OXPBI.

4. [Ipoumecc Koary/sUuu rejfed W MNoOcaedylollad JerdapaTalust HX —
OJHH H3 myTeH 00pPa30BaHHA OXP B 30HE OKHCJEHHS CYJAb(HIHBIX MECTOPOMK-
JIeHHH. :
5. Hanuume 30/i0Ta B KpacHOBAaTO-OYpPbIX HOBOOOPA30BaHHSAX TOBOPHT
O TOM, 4TO MHUIDAUHA €ro TECHO CBA3aHA C INEPEHOCOM Telell THADPCOKHCH
XKejesa.
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