Pyabl n meTtannbl N2 4/2022, c. 102-118 / Ores and metals N2 4/2022, p. 102-118
DOI: 10.47765/0869-5997-2022-10024

CTPOEHME PYOHbIX MECTOPOXAEHUIA

YK 553.412°44 (571.61/.62)

Oco6eHHOCTN NoKann3auynm KonvyegaHHo-
nonumMmeTainyecknx pya TylwKaHUXNHCKOro
mecTtopoxaeHua (Pyaubin Antan)

Localization features of pyrite-polymetallic ores
of the Tushkanikhinskoye deposit (Rudny Altai)

CepasuHa T. B., Ky3HeuoBa C. B.,
Ounatosa Jl. K., JoHeu A. ., KoHknH B. [.

TyHIkaHUXUHCKOE MECTOPOIK/IEHNUE IPUYPOUEHO K Oa-
3aJIbTCOMIepIKAIIEel PUOJIMTOBON M3BECTKOBO-KPEMHUCTO-
TeppureHHolt GopMaruu AeBOHA, KOTOpas MpefcTaBiie-
Ha 0Ca/I0YHBIMHY, BYJIKAHOTE€HHO-0CAJOUHBIMU, 0CA0U-
HO-BYJIKAHOT€HHBIMU, MTHUPOKJIACTUYECKUMHU, BYJIKAHO-
TeHHBIMU TOPOJAMU KHUCJIOTO U OCHOBHOTO COCTABOB,
a TakKe UX CyOBYy/JIKaHUYECKMMHU aHajoramu. B kwc-
JIBIX BYJIKAHUYECKUX MOPOJAX MPOABJIAIOTCS IPU3HAKU
UTHUMOPUTOB. BbIABIEHB! IEPBUYHBIE KOTUETAHHO-TIO-
JIMMeTaJIINYeCKre Pyabl ¢ HEPABHOMEPHBIM pacIpe/ie-
JIEHWEM TJIABHBIX Cy/nbGUA0B: chamepura, IUpUTa, ra-
JIEHUTA U XajibKonupuTta. [IpucyTcTBre B pygax KOJIo-
MopdHoro, GppamMbouIaTLHOIO MTUPUTA, TUPUTA IPAHO-
671aCTOBOM CTPYKTYpPBHI, & TaK¥kKe HaJIudrue GPEeKUYUeBbIX
0CaJIOYHBIX PYA C KJIACTUYECKUMU cyiabdumamMu B 006-
JIOMKaX U leMEeHTE CBUAETEIbCTBYIOT O IEPBUYHOM, TU-
IPOTEPMAIbHO-0CAJOYHOM MPOUCXOKEHUU PyO. Pya-
HbIE TeJla MECTOPOKAECHUS ABJIAIOTCS PaspylleHHBIMU
TUPOTEPMAJIBHBIMU MIOCTPONKAMU, TAK HA3BIBAEMbIMU
PYOHBIMU XOJIMaMHU.

KiroueBbie ciioBa: Pynubiii Antait, KomdegaHHO-TIO-
JIIMETAJIINYECKUe PyAbl, TYIIKAaHUXUHCKOE MeCTOPOIK-
nenue, VMS.

SeravinaT.V., Kuznetsova S. V.,
Filatova L. K., Donets A. ., Konkin V. D.

The Tushkanikhinskoye deposit is confined to the
Devonian basalt-bearing rhyolite calcareous-siliceous-
terrigenous formation, which is represented by sedimen-
tary, volcano-sedimentary, sedimentary-volcanogenic, py-
roclastic, volcanic rocks of felsic and basic composition,
as well as their subvolcanic equivalents. Felsic volcanoge-
nic rocks show signs of ignimbrites. Primary pyrite-po-
lymetallic ores with an uneven distribution of the main
sulfides: sphalerite, pyrite, galena, and chalcopyrite have
been identified. The presence of collomorphic, framboi-
dal and granoblastic pyrite in the ores, as well as the
presence of sedimentary breccia ores with sulfides in clasts
and matrix advocates for the hydrothermal-sedimentary
origin of the ores. The ore bodies represent destroyed
hydrothermal structures, so-called "ore hills".
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TyIIKaHUXUHCKOE MECTOPOXKJIEHNE PaCII0JIO-
JKEeHO B IIpeJieiax bepé3oBoropckoro pyAHOro Io-
JIf, KOTOpOEe HAXONUTCA Ha CeBepo-3amnazie 3Me-
WHOTOPCKOI'0 PyAHOTO parioHa. B crpoeHum pym-
HOT'O TIOJIAl IPUHUMAIOT YYaCTUE OCAJIOUHBIE, BYJI-
KaHOT€HHO-0CaJIOUHbIE U BYJIKAHOTEHHbBIE TIOPOIIbI
menbpuuyHO (D, ,mn), 3aouckoini (D,zv) u co-
cuoBckoit cBut (D,ss), cyOBy/IKaHUYECKHE PUO-
JAIIUTHI paHHe-CpeqHeIEBOHCKOTO BO3PACTa MeJlb-
HUYHO-COCHOBCKOI'0 BYJIKAHUYECKOTO KOMIIJIEKCA
(mtD,_,ms) u BepxHEIEBOHCKUE MOPOIbI 3MEUHO-
TOPCKOTO MHTPY3UBHOTO KoMmiiekca (ym,0mDsz).
[Taneozoiickuii dpynmament Ha 90-95 % mnepe-
KPBIT PBIXJIBIMU MeJI-TIajleoreH-4eTBepTUYHBIMU
00pa30BaHUAMU PA3JIMUHBIX COCTABA U MOIIHO-
cru [1, 2]. B ctpykrypHoM mare BepésoBorop-
CKOe PYJIHOEe TI0JIe OTBEYaeT OJ{THOMMEHHOMN CUH-
KJIMHAJIU — CKJIAJ4aToOl CTPYKType BTOPOrO I0-
pPALKA, OCJIOKHAIIIEH DBICTPYIIMHCKUN CHH-
KJIMHOPU#, KOTOpasA BBITAHYTA B CyOIIHMPOTHOM
HanpasiyeHnu Ha 18-20 kM. [lommmerannmye-
CcKasg MUHepaausalyAa B IIpefesiaX PyJHOTO II0JA
6n1s1a n3BecTHA ¢ KoHna X VIII B., meranbHble Hc-
cJIe[IoBaHUA B IpefiesiaX bepEé3oBoropckoro py-
HOro 1o npooauianch B 1950-60 rr.

[lepBoe ymomunanue o TyIIKaHUXUHCKOM
MeCTOpOKAeHNN oTHOcuTeA K 1953 1. B 5TO Bpe-
Ms reosorom A. A. Boskobim (BAI'T) mposo-
JIWJIach TeoJIoTHYecKasA ChEMKa YacTel JIUCTOB
M-44-30-B, I' u M-44-32-A, b, B, I. B pesynsbra-
Te IPOBENEHHBIX paboT B pailoHe TPUTOIMyHKTA
Oblyia BBIsIBJIEHA 30HA OKBApIEBAHUA C HAJIUYIU-
eM Oypbix oxp. B 1957 r. BepésoBoropckas maprus
MPUCTYINJIA K MPOBEIEHUIO TONCKOBO-Pa3Benoy-
HBIX paboT B BTOM paiioHe, BBIABUBIINX HOBOE
MEeCTOPOK/IeHNe, KOTOPOe BIOCTEIACTBUU OBIIO
HasBaHO TymIKaHUXUHCKUM [5, 6]. B cTpykTyp-
HOM OTHOILIEHUYW MeCTOPOXKJeHUe ITPUYyPOUeHO
K CeBepHOMY KpbLly Depé3oBoropckoil CMHKIIU-
HaJIU, OCJIOXKHEHHOMY MOIMOJIHUTEJIbHONH MEJIKOU
CKJIaTYaTocThio. Benyllee mpocTupaHme ciaara-
IOIIUX TIOPOJ] — CyOIIUPOTHOE, TIaJleHIe 0KHOe
B cpenHeM nox yriaom 45-50°. C riyOuHol nHO-
I7la HaMedaeTcsA IIOCTeIleHHOe BBINIOJIaXKUBAHUE
CTPYKTYP.

BMmemaroryie moposibl OTHOCATCA K 06a3asIbT-
coziepiKalllell pUOJIUTOBON M3BECTKOBO-KPEMHU-
cro-Teppurentoii ¢opmanuu mesona (puc. 1).
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B cTpoennu MeCcTOPOKAEHUST yIaCTBYIOT OCAI0U-
Hble, BYJIKAHOTE€HHO-0CAI0YHbIE, 0CAI0YHO-BYJI-
KaHOTEeHHbIe, MUPOKJIACTUYECKNE, BYJIKAHOTEH-
HbIE TTOPOJIbI KHCJIOTO W OCHOBHOTO COCTABOB U WX
cyboBynkanuyeckue anajgoru. OCHOBHBIE Py/IHBIE
Teja MPUYPOUYEHBl K TAaYKe BYJIKAHOTEHHO-OCa-
MIOYHBIX TOPOJ, KOTOpas XapaKTepu3yeTcs da-
CTHIM TIEpecIanBaHreM TyHOapruIIUTOB, KPEM-
HUCTHIX Tyd0asIeBpOIUTOB U TYQPUTOB, a TaKKe
MEeJIKO3EPHUCTHIX U MEeJTUTOMOP(PHBIX U3BECTHA-
KOB C KUCIBIMU TebpougaMu, JaBaMu, JaBoOpeK-
YHUSIMU, UTHUMOpUTAMHU, pexke basaibramu [6, 8].

Hapymabie TOpoibl TPEACTaBIEHbI TPEUMY-
II[ECTBEHHO UTHUMOpPUTAMU, KUCIBIMU JIABAMH,
JTaBOOPEKYUSIMU C HEOOJIBIITUMU TTPOCIIOSMU MEJI-
KO- U CPEIHE3EPHUCTHIX Ty(}HOB, TePPOUIOB, TIIN-
HUCTO-KPEMHUCTHIX TydoaseBpoauToB. Ha or-
JIeTbHBIX YYaCTKAX MECTOPOKEHUS JJIA TaKUX
OTJIOXKEHUH XapaKTepHO MPOSABJIEHNE WHTEHCUB-
HO¥ TUAPOTEepMaJIbHON MPOpaboTKU U HAIUINe
BKPAIIJIEHHOTO OPYAEHEHWsI, NHOTIA C ITPOMBIIII-
JIEHHBIM COJIEPXKaHUEM TIOJIE3HBIX KOMITOHEHTOB.

CoOCTBEHHO 0Ca/I0OUHbBIE TIOPO/IbI, HE COIEpIKA-
1I[ie TTPUMeCh BYJIKAHOT€HHOTO MaTepuasia, OueHb
MaJIOYUCIIEHHBI, 9TO MEJIKO3EPHUCTHIE U TIEJTUTO-
MopdHBIe U3BEeCTHAKU. VI3BECTHAKM OTINYAIOTCA
MIPUCYTCTBUEM MPUMECH TOHKOUEITYHYaToro XJio-
pUTa, a TakKe MEeJIKO3EPHUCTOTO KeJIe3UCTOr0
KaJIbI[UTa U XJIOPUTA, PACIIOJIOKEHHBIX B BUJIE
MIPEPBIBUCTBIX 0060COOJIEHNH, OTYACTH HATIOMU-
HAIOUUX CIIOXKHBIE Y30PHI.

Bce ocrasibHble PasHOCTH 0CAIOYHBIX TIOPOTI
conepskar repemennoe (He menee 10 %) kosmue-
CTBO MMUPOKJIACTUYECKOTO MaTepuaia U He MOTYT
paccMaTprUBaTHCA KaK YKMCTO 0CAOYHbIE TTOPOIBI.

BynkanoreHHo-0ca[0uHbIE TTOPOJBI TTPEICTAB-
JIEHbI Ty)OoapTrUaIuTaMUu U KPEMHUCTBIMU TyhO-
asieBposiuTaMu. [lepBbie UMEIOT TOHKO3EPHUCTYIO
(TepBUYHO TEJIMTOBYIO) CTPYKTYPY, TOHKOCIIOUC-
Tyio Tekctypy. CioucTocTs momuépruBaercs cy6-
rapaJijieJIbHO PacCIOIOREHHBIMU MEJIKUMU JINH-
30BU/IHBIMU BbIZIEJIEHUAMYU TOHKO3EPHUCTOTO PYII-
HOTO MuHepasa. [Iopofbl COCTOAT U3 TOHYAMIIIETO
arperara CepuIlUTa, XJIOPUTA, TUAPOCIION U KBap-
1a, a Takxke repemenHoro (He 6osee 5 %) Ko-
JIMYeCTBA aJIEBPUTOBBLIX 36PEH KBapIlla U 00UJIb-
HOI BKPAIJIEHHOCTY MeJIbYaiIlnX 3€peH PyIHO-
ro MuHepaJsia (MarueTuT u nupur) (puc. 2, ).
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Puc. 1. Jlutonoro-¢aumnanbHaa Kapta n paspes no nuHMN Ab TyLLIKaHUXVUHCKOro MecTopoX-
AeHuna:

daruu ByJIKaHOTE€HHBIX IIOPOJ KHCJIOT0 cocTaBa: I —KepsioBas 30Ha, UTHUMOPUTHI (aBTOMarMaTiudeckue 6peKInn
PHOIUTOB ¥ KPyIHOIOPGHUPOBBIE PUOJIUTEL); OKOJIOXKePIOBasA 30HA: 2 — JIABOOPEKYINN KUCIOTO COCTaBa, UIHUM-
6puThL, 3 — TybBI 1 TeHPOUIBI KUCIOTO COCTaBa rpyb006I0MOUHBIE; TPOMEKYTOUHAs 30HA: 4 — JIaBBI U JIaBOOPEK-
YUY KHUCJIOTO COCTaBa; & — Tydbl U TepPOUABI KUCIOI0 COCTaBa MEJIKOOOIOMOUHBIe; Galuy ByJIKaHOT€HHO-0Ca-
JIOYHBIX IIOPOJ, yAAIEHHAA 30HA: 6 — IepecjanBaHie KPEeMHUCTBIX TyGOUTOB, TedpouaoB U TyhoareBpoIUTOB,
7 — epecyauBaHue TyGpoaprusjInToOB, KDEMHUCTBIX TyPOAIEBPOIUTOB, KDEMHUCTBIX TyPPHUTOB, METKO3€PHUCTBIX
¥ 1eIUTOMOPGHBIX U3BECTHAKOB; 8 — pynHbIe Tesa; 9 — CKBasXKMHBL: a — Ha KaprTe, b — Ha paspese, 10 — pa3prIBHbIE
HapylIeHusA

Fig. 1. Lithofacies map and cross-section along the AB line of the Tushkanikhinskoe deposit:

facies of felsic volcanic rocks: I — crater zone, ignimbrites (automagmatic breccias of rhyolite and coarse por-
phyritic rhyolite); near-crater zone: 2 — felsic lava breccia, ignimbrite; 3 — coarse clastic felsic tuff and tephroid;
intermediate zone: 4 — felsic lavas and lava breccia; 5 — small-grained tuff and tephroid of felsic composition;
facies of volcano-sedimentary rocks; remote zone: 6 — interbedding of siliceous tuffite, tephroid, and tuffaceous
siltstone; 7 — interbedding of tuffaceous mudstone, siliceous tuffaceous siltstone, siliceous tuffite, fine-grained and
pelitomorphic limestone; 8 — ore bodies; 9 — wells: a — on the map, b — in the section, 10 - faults

0 500 um 0 500 pm

Puc. 2. BynkaHoreHHO-0cafouYHble U Ocafou-
HO-BYJIKAHOreHHble nopoabl:

a — Tyboapruanut, b — KPeMHUCTBIH TydOaTeBPOIIUT,
¢ — KpeMHUCTEII TybduT. Hukonu ckpemieHsr

Fig. 2. Volcano-sedimentary and sedimentary-volcanic rocks:

a —tuffaceous argillite, b — siliceous tuffaceous siltstone,
c - siliceous tuffite. Crossed nicols

0 250 ym
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Kpemuuctsie TyhoaneBposuTsl — OLHOPOSHO-
MaCCUBHbBIE [TOPOJbI, AJIEBPUTOBBIN MaTepHasl Ko-
TOPBIX Mpe/ICTaBJIEH HEOKATAHHBIM U cy1abocop-
THPOBAHHBIM II0 pasMepy KBapleM. LlemeHTHpY-
I0Iasa Macca — KPUIITO3ePHUCTHIH, CyIIIeCTBEHHO
TUIPOCIIIOAVICTO-KBAaPLEBBIN arperar ¢ IOA4YNHEH-
HBIM TOHKOUENIyH4aThIM XJIOpUTOM (CM. puc. 2, b).

OcanouHO-ByJIKAHOTEHHbBIE IIOPOABI B PYIO-
BMeIa0IleM paspese MpeJCTaBIeHbl Pa3Ho00-
PasHBIMM KPEMHHCTBIMU Tybdutramu (IIHMPOoKJIa-
crudeckoro marepuaja g0 50 %). Ilopoxbr co-
CTOAT U3 TOHKOI'O CPacTaHUA KPUIITO3EPHUCTOI'O
arperara KBaplia, MeCTaMu CJIab0pacKpUCTAIIIIN-
30BAHHOI'0 ¥ TOHKOYEIIyHYaTOTO XJIOPUTA, IIPO-
HU3aHHOI'0 MeJIKOW PyAHOHN BKPAIJIEHHOCTBIO (CM.
puc. 2, ¢). VimetoTca TeHeBble KPUCTAJIJIBI TIOJIE-
BOT'O IIIIaTa C PEJIUKTOBOH CIIafiHOCTBIO, a TaKKe
OTJleJIbHBbIe KPYITHbIE Yelllyd MYCKOBUTA, pexe —
ux ckomyeHus. HekoTropble oBasibHBIE BBIJieie-
HUA MEJIKO3epHHCTOI'0 KBaplia, BO3MOKHO, fAB-
JIAIOTCA PEJUKTOBBIMHU pajuonsapuamu. Horma
TybPuTH comepkaT Oosiee KPYIHBIN MHUPOKJIA-
CTUYEeCKHUH MaTepuaj — B OCHOBHOM 5TO OCKOJIKU
KPUCTAJIJIOB KBaplia U 1moJjieBbix mmaros (~ 10 %).

ITupoxsacTryeckue MOPOABI IIPeACTaBJIEHBI
Tydamu u tedppousamu Kucjaoro cocrana. Ilo-

0 200 pm

CJleJHUE OTJINYAIOTCA OT TYy(HOB COPTHUPOBKOU IH-
POKJIACTUYECKOI'0 MaTepuaja mo pasmepy (cop-
TUPOBAHHbIE 3epPHUCTbIE Tydbl) 6e3 MPU3HAKOB
ero obpaborku. Makpockonuyecku TePppou bl
OYeHb TMOXO0XKU Ha TyhOomecUaHUKHU, TOTUMUKTO-
Bble ¥ apKO30BbIE TIECUAHUKU, U JTayKe — MEJIKO-
3epHuUCTBIe rpanuTonibl. CTpyKTypa Tedpouson
KHCJIOTO COCTaBa I'eTEePOKJIACTOBAS, TEKCTYpa MeJI-
KOMATHUCTAsA. B mOpojie MPUCYTCTBYeT MHOTO
KPHUCTAJIJIOKJIACTOB KBapia (~ 1/3), moseBbIx mima-
TOB OCKOJIbYATON U yTjoBaTod popm, HEMHOTO-
YHMCJIeHHBIE KPUCTAJIJIOKIACTBI TEMHOIIBETHBIX
MWHEPAJIOB, MEJIKUE JTUTOKJIACTHI OJTUTODUPOBHIX
PHOJINTOB, XJIOPUTU3UPOBAHHOTO KUCJIOTO CTEK-
s1a ¥ 006JIOMKOB 3KeJIe3UCTOro KapboHaTa ¢ XJI0-
PUTOM U JIeHKOKCeHOM. Kaskapiii 06JI0MOK OKpPY-
JKEH TOHKOU Ka€MKOW M3 CEPUIUTA MJIM XJIOPUTA.
O6paboTka 06JIOMKOB OTCYTCTBYeT, HO COPTH-
poBka BugHa (puc. 3, a).

Cpenu ByJIKAaHUYECKHUX IIOPOJ, KHCJIOIO CO-
CTaBa BBIIEJIAIOTCSA /IBA THUIIA: K IIEPBOMY OTHECe-
HbI 07TUTOGUPOBBIE PA3BHOCTH PHUOJIUTOB, KO BTO-
POMY — UTHUMOPUTHI.

Bynakxanuueckxue nopodst nepgozo muna (onau-
ropUpPOBbIE PUOJIUTHI) BHEIITHE OYEHDb TTOXOKU Ha
KPEMHUCThIE TIOPOJIbI, OAHAKO BCEI/Ia COMepIKaT

0 200 pm

Puc. 3. nVIpOKﬂaCTVI‘-IECKVIe 1 ByJIKaHN4YeCKne nopoabl KAC/IOro coctaBa:

a —redpous, b — onurodpupossiii prosaut. HukoIuM CKpereHbl

Fig. 3. Felsic pyroclastic and volcanic rocks:

a —tephroid, b — oligophyric rhyolite. Crossed nicols
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PEJSTUKTHI TOPGUPOBON CTPYKTYPBI, CTPYKTYP U
TEKCTYp IIePBUYHO CTEKJIOBATOH OCHOBHOM Mac-
cel. JIaBbpI U 1aBOOPEKYUU OJTUTODUPOBBIX PUO-
JINTOB — TIOPOJIbI C HEPABHOMEPHO MEPEKPUCTAII-
JIN30BAHHOU TeTeporpaHob/IacTOBOM OCHOBHON
Maccol ¥ He3HAYUTEJTbHBIM KOJIUYECTBOM MeJi-
kux (o 1 MM) BKpaIIeHHUKOB KBapIa, Kajiue-
BOTO TI0JIEBOrO ImaTa (MUKPOKJIMHA) U aJIbOUTH-
3UPOBAHHOIO IMJIATHOKJIa3a. B OTHeIbHBIX JIaBO-
BBIX 00JIOMKax MMeeTCs] TOHKas QIIONIaTbHOCTb.
OcHoBHas Macca KBapIeBO-TIOJIEBOIIITATOBAS C Tie-
PEMEHHBIM KOJTMYECTBOM UEIITyeK CeputiuTa. B Ka-
JINEBOM ITOJIEBOM IIITIATE BUAHA TOHKAA MUKPO-
KJIMHOBAs pernérka (cMm. puc. 3, b).

Bynkanuueckue nopodst 6mopo2o muna B 10-
MaBJIAIOIEN YaCTU MPOABISAIT MPU3HAKU WT-
HUMOpPUTOB. TeKCTypPHO-CTPYKTYpPHBIE HEOHO-
POAHOCTU OOYCIIOBJIEHBI JIMKBAIMOHHBIMHU PO-
IjeccaMu, a He CBapUBaHUEM (CIeKaHUEeM) ITHPO-
KJIACTUYECKOTO MaTepuasa, Kak 3TO W3HAYaJIbHO
6b110 TIpeasioxkero 1. Mapurasmom. B otHortie-
HUU UTHUMOPUTOB MBI MPUIEPKUBAEMCSA TOUKU
apenus A. Cretitnepa (1963 r.), u3yuaBIero Te xe
mopopibl, uTo u I1. Mapiiasis, u ycTaHOBUBIIIETO,
YTO OCHOBHASI Macca B HUX COCTOMT W3 JIByX pas-
JIMYHBIX TI0 TIOKA3aTes 0 mpeaomienus (1, cie-
JIoBaTeJIbHO, COCTaBy) CTEKOJ. OH MPeIJIOKUIT He-
CMEIIBAEMOCTh PACIJIaBa, TEM CAMBIM YCTPAHUB
MPOTUBOpEYNE MEXK]Ty OCOOEHHOCTAMU UX CTPYK-
Typ (4acTo MErJIOBHUHBIX) U Te0JIoTUuYecKuM (TIo]T-
BOJIHBIM, WHOTJ]A WHTPY3UBHBIM) 3aJIETAHUEM I10-
PO, MCKJTIOUAIONINM CBApUBaHUe (CIEKaHUe) TTH-
pokstactuyeckoro Marepuaina [7]. A. Crelinep
MIPEJIOKUIT OCTABUTH TEPMUH «UTHUMOPHUT» KaK
OTMcaTeIbHbBIH, & He KaK TeHeTUYECKUH.

DTU TIOPOIbI YPE3BBIUATTHO PA3HOOOPABHBEI 110
CBOMM CTPYKTYPHO-TEKCTYPHBIM OCOOEHHOCTSIM,
pesko BapbupyoinuM. OTMeuaroTess mopdupoBkie
Pa3HOCTU C BKpAIJEHHUKAMU HECKOJBKUX ITI0-
KOJIEHWH KBapIfa, MMOJIEBBIX IIMATOB (IIJIarMOKJIas,
MUKPOKJIMH), YaCTO OMAIUTU3UPOBAHHOTO TEM-
HOI[BETHOT'O MuHepasa (OMOTHUT, pexke poroBas
obmanka). MimeroTes cpemHe- u rycronopdupo-
BbIe (HeBaIuTOBBIE) pasHocTH (1o 40 % BRparsieH-
HUKOB) (puc. 4, a), pexke — adUpoBble UTHUMOPHUTHL.

YETKO BBIZIEJIAETCSA HECKOJIBKO MOKOJEHUM
BKPAIIJIEHHUKOB (MUHUMYM [Ba), TP 5TOM paH-
Hue — 6oJiee MeJIKUe, YaCTO 0OJIOMOYHON U OCKOJTb-
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4yaroit Gpopwm, To3AHKE — KPYITHBIE, CofiepsKaT 60Ihb-
1lle BKJIIOUEHUU; UHOT/Ia KBapI| UMeeT KOPPOIU-
POBAHHYIO OCHOBHOHM Maccoi crenuduyIecKyo
«byxTo0bpasuyio» dopmy (cMm. puc. 4, b).

OcHoBHas Macca HEOTHOPOJHAA, TUAPOTEP-
MaJibHO TIpopabotanHasi. CocTouT m3 arperara
KBaplia, MMOJIEBBIX IIMIATOB U IIePEMEHHOT0, YaCTO
peobIaaloiero KoJu4ecTBa TOHKOYeIIyiJa-
Toro xJsiopurta. VlHorna HapaBHe ¢ HUM IIPUCYT-
crByeT cepunut. Oba MuHepasia pPasBUBAITCA
10 BYJIKAHWUYECKUM CTEKJIAM, OTJIMYHBIM II0 CBO-
€My COCTaBYy W CBOWCTBAM OT CTEKOJI, 3aMeIIEH-
HBIX TOHKUM KBapIl-II0JIEBOILINATOBBIM arpera-
TOM. B3auMMOOTHOIIIEHUs 3TUX JBYX TUIIOB CTE-
KOJI 1 00yCJIOBJIMBAIOT BCE pa3zHOOOpasue CTpyK-
TYP U TEKCTYp UTHUMOPUTOB (cM. puc. 4, c—d).

Bynkanudeckume mopofbl OCHOBHOT'O COCTaBa
Mpe/iCTaBJIEHbl OJIMBUHOBBIMU 0a3abTaMu. DTO
OPOABI TTOPGUPOBOU CTPYKTYPHI, CofiepzKaliume
BKpPAIJIEHHUKU Pa3JI03KEHHOTO OJIMBUHA U KJIU-
HonupokceHa. ONMMBYUH COXpaHUJICA B BUJlE TeHe-
BBIX PEJIMKTOB C YACTUYHO PABTIUUYUMON SUEHC-
TOH CTPYKTYpPOI, 00pa30BaHHON B IIpoIlecce cep-
neHTUHU3AUU. KIMHONMMPOKCEH Mpu3Marude-
CKOTO rabuTyca, MecTaMu € JBYyMs CUCTEMaMU
CITAWHOCTH, TCEBJOMOPGHO 3aMeIIEH XJIOPUTOM,
[IOCJIeHUH € OTYETINBBIM I1JIEOXpou3MoM. Vme-
I0TCS TaKKe TJIOMeponopdupoOBble CPOCTKU Ce-
PUIUTUSUPOBAHHOTO U COCCIOPUTU3UPOBAHHOTO
niarvokaasa. OcHOBHaA mMacca — MeJIKO3EPHU-
CTBIN arperar xJIOpUTa, CEPUITNTA, aJIbOUTA U TOH-
KOU T'yCTOI BKPAIJIEHHOCTU PYAHOTO MUHepaJa.
Pynubiii MuHepas — TUTAHOMATHETUT Hempa-
BUJIBHOU M CKeJIETHON HOpM — YACTUYHO 3aMe-
IIEH JIEHKOKCEHOM, paclpeiesiéH OYeHb HEpPaB-
HOMepHO, pa3zMep 0,05-1 mm.

Cpenu cyOByJIKaHWUUYECKUX IMOPOJ KHUCIIOTO
CcOCTaBa BBIJEJIAITCA OJIUTOGUPOBHIE PUOJIUTHI
Y UTHUMOPUTHI, OCHOBHOT'O — JIOJIEPUTHL.

OmnuropupoBbie PUOJIUTHI CYOBYIKAHMYIECKON
damuu BHellIHe MaJIO YeM OTJIMYAIOTCA OT 5hPy-
3UBHBIX aHAJIOroB. ['JIaBHBIN KpUTEpUN OTHece-
HUS TOPOA K cyOBysnKaHuveckon danum — xa-
PaKTep KOHTAKTOB C BMEIAIOIMMU TOJIIIIaAMU.

NraumMOpuTs! cyOByIKaHUYEeCKON danuu 00-
JIaJJaloT HEKOTOPBIMHU CIenuPUIeCKUMU eTPOo-
rpadpuuecKuMu 0COOEHHOCTAMU, OTIUYAIOIUMU
ux oT 3P Py3UBHBIX aHAJIOTOB:
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a b
250 um
0 250 um 0 M
c d
0 100 pym 0 250 um

Puc. 4. CTpyKTYpHO-TEKCTYpPHble 0CO6EHHOCTV UTHUMOPUTOB:

a — UITHUMOPUT ¢ rycTonopbupoBoil (HEBAJUTOBOM) CTPYKTYPOil. BumHbl GeHOKpUCTAIIIBI IIJIATUOKIIA3a U MU-
KPOKJIMHA B FeTepOrpaHosenu[061acTOBON OCHOBHOM Macce; b — xapakTepHble GopMbl PEHOKPUCTAIIOB «Oyx-
TOOOPA3HOTrO» KBApIla B UTHUMOPUTAX; ¢ — PEJIUKTHI IEPJUTOBON CTPYKTYPhl OCHOBHOM MAacChl B UTHUMOPUTAX,
d — UrHUMOPUTHI C JTUH30BUIHO-TIOJIOCUATON CJIOKHOU GionaaabHOCTbi0. CBET/Ible TIOJIOCHl U JIMH3BI BBIMOJ-
HEHBI CEPUIIUTOIUTAMU. HUKOIN CKpeIeHbI

Fig. 4. Structural and textural features of ignimbrite:

a — ignimbrite with densely porphyritic (non-validity) structure. Plagioclase and microcline phenocrysts are
visible in the heterogranolepidoblast groundmass; b — characteristic forms of phenocrysts of "bay-like" quartz in
ignimbrites; ¢ — relics of the perlite structure of the groundmass in ignimbrite; d — ignimbrite with lenticular-
banded complex fluidity. Light stripes and lenses of sericitolite. Crossed nicols

« CTeleHb MOPPUPOBOCTU BZHAYUTELHO BBHIIIIE, o crieruPpUUIECKUil XapaKTep KOHTAKTOB C BMe-
yeMm B 9 dys3uBHbIX aHasorax (o 70 %); IIAIOIIMMU TTOPOAAMU.

« OTCYTCTBHE OMAIIUTU3AIMNA TEMHOIIBETHBIX DTO BBIpAXKEHO HAJTUYUEM HHBEKI[MOHHO-
MUHEPAJIOB; METacoOMaTHUYECKUX OPE0JIOB BOIM3M KOHTAKTOB

« DoJiee BBICOKAST CTEMEHDb XJIOPUTUBAIMU OC- € CyOBYJIKAHMYECKUMU UTHUMOpUTaMu (aBTOMAT-
HOBHOI MacCChl; MaTUYeCKUMU OpekunsMu puosuTos). Konrak-

© CepaBuHa T. B., Ky3HeroBa C. B., ®unatosa J1. K., JoHey A. V1., KoHkuH B. [1., 2022
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TOBBIE TTOPOJIBI COMEPIKAT OOJIOMKM HEOOBIYHOM
«XBOCTaTOM» (HOpMbI (MAKPO- U MUKPOUHBEKITUN
aBTOMArMaTHUUYecKux OpeKdYwnil), BBIIIOJHEHHbIE
CEPUIIUTOM WJIU XJIOPUTOM. Takue UHBEKIUU
nHOTIa HAOJIAl0TCA Ha JOCTATOYHOM yjajie-
HUU OT OCHOBHOTO CYyOBYJIKAHUYECKOTO TeJsia.

CybBysiKaHUYeCKHe UTHUMOPUTHI MoJpasfe-
JIAIOTCA Ha aBTOMAarMaTuyeckyue OpeKYnu puo-
JINTOB U KPYITHOTIOP(PUPOBHIE PUOJIUTHI.

ABTOMarmarudeckve OpeKYNU PUOJUTOB 00-
JIaTafoT B OTJIMYME OT CBOMX M3JIMBIIUXCS aHa-
JIOTOB HEBAJIUTOBOI CTPYKTYypoOil u boJiee OfHO-
POJHBIM XapaKTepPOM IeMeHTUPYIOIeil OCHOB-
HOU Macchl. BKparjleHHUKOB HECKOJIbKUX ITOKO-
JIEHWI CBETJIONBETHBIX MHUHepasoB 6osee 40 %.
Cpeiu T0JIEBBIX IIITATOB PE3KO JOMUHUPYET Ka-
JMeBbIft (MUKPOKJINH). TEMHOIBETHBIN MUHEPAJ
(broTuT) ci1abo XJIOPUTUBUPOBAH U IIPAKTHUYe-
CKU He omanutusupoBan (puc. 5, @). B ocHoBHOM
Macce OTMeUYaloTCsA YUYaCTKU CO CTPYKTYpPO#l, Ha-
IIOMUHAOIIEN TPaxuTouAHy0. Bo3MoOKHO, 1aH-
HbIE TIOPOJIbI 06J1aJaI0T HECKOJIHKO ITOBBIIIIEHHOM
KaJINeBOCTHIO.

0 500 um
L —

Puc. 5. Mopopbl cy6BynKaHnuyeckom payunm:

KpynuonopdupoBble puoIUTHl OTINYAIOTCA
OT aBTOMAarmMaTUYeCKUX OpeK4Ynil pruouTOB 0O-
Jlee OHOPOAHBIM BHYTPEHHUM CTPOEHUEM, MeHb-
1Ief CTemeHbI0 MOPOUPOBOCTH U ABTOOPEKUNPO-
BauwusA. [lopofsl cofiepRaT BKpamIeHHUKN KBap-
11a, MUKPOKJINHA, PAa3JI0KEeHHOr0 TJIaruoKaasa
(mo 30 %); MOBOIBHO KpPYIIHBIE BKPAIJIEHHUKHU
kBapria (2 MM u 6oJiee), KOTOphIE, KaK MPaBHUJIO,
YaCTHUYHO COXpaHAIT orpanky. Koppoguposa-
HHME OCHOBHOM Maccoi 3HaUUTeIbHO ciiabee, yeM
B BYJIKQAHUTAX J1aBoBoM daiuu (cMm. puc. 5, b),
MeJIKWe BKPAIJIEHHUKU HUMEIT OCKOJIbYATYIO
dopmy. B KpymHBIX KpucTaijgax BUIHBI TEPBUY-
HO-MarMaThdecKue pacIljlaBHble BKJIIOYEHUS C
pynHbIM MuHepasioM. OcHOBHas Macca IIOPOJIbI
reTeposIenuIorpaHobIacToBass, B Heli OTMeYaroT-
Cs yYACTKU XJIOPUTU3UPOBAHHOTO CTEKJIA U TIOf-
YMHEHHBIE UM BbBIJIEJIEHUs cepuriuTa. llpucyT-
crBytoT oTaenbubie (0,5-1 MM) MeTacheposuTh!
C CerMEHTHBIM XapaKTepoM yracaHUSA U IO3JIHUN
TUJIPOTEPMAaJIbHBIN UIMOMOP(HBIN I'eKCaroHaib-
HBIF KBapl| NPaBUJIbHON IJIMHHOMPU3MATHYE-
CKOI POPMBEI.

0 1 MM

a — mopdupoBbIe BbI/IeIEHNS KBAPIa U OMOTUTA B aBTOMArMaTUIECKON OpeKIny PUOIUTOB; b — KpymHOITOpdUpo-

BBII puonuT. Hukoau ckpelieHsr

Fig. 5. Rocks of subvolcanic facies:

a — porphyritic segregations of quartz and biotite in automagmatic rhyolite breccia; b — coarse porphyritic rhyolite.

Crossed nicols
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JlonepuThbl cyOBYJIKAHUYECKON Ganuu NMEeT
MIOJIHYI0 PACKPUCTAJIIIU3AIUI0 OCHOBHOM MAacCCHI.
[TpekpacHo BumHa oduToBasa crpykrypa. Ilopomsr
nmoppUpoBbBIe, CofepPKAT BKPAIJIEHHUKH AJINH-
HOIIPU3MATUYECKOU GOPMBI U JIEACTOBUIHBIE BbI-
JleJIeHUsA T1JIaTUOoKJIa3a, MocjefHue U GOpMUpPY-
10T 0QUTOBYIO CTPYKTYpy (cM. puc. 5, ¢). B un-
TEPCTUIMAX IJIATUOKJIAa3a OTMEUAIOTCA MeJIKUe
KCEeHOMOPQHBIE BbIJIeJIEHUS XJIOPUTU3UPOBAHHO-
ro ¥ BIUIOTHU3UPOBAHHOTO TEMHOIIBETHOI'O MU-
HepaJsia. BerpedaroTes KBapiieBble THE3MA co cdha-
sneputom (0,01-0,1-0,2 MM) ©30METPUYECKON U
HelpaBUJIbHON GOpPM.

BMmematronye moponer TyikaHUXMHCKOTO Mec-
TOPOXKJIEHUA B pPe3yjbTaTe MeTaCOMATUYECKUX
ITPOIIECCOB TIOJT BO3JIEHMCTBUEM TUIPOTEPM IIpe-
Teplejii 3HAYUTEJIbHble U3MEHEHUA, HO COXpa-
HUJIM MPU3HAKU MEPBUYHOTO MTPOUCXOKIEHUS.
DTO KBApI-IUPUTOBbIE, MTUPUT-KBAPIIEBbIE, KAP-
OoHaTco/epIKaIye MOPOABI 10 OJIUTOPUPOBBIM
pUOIUTAM, XJOPUT-KapOOHATHBIE KBapICOIEP-

a
0 500 pum

C
0 500 ym

110

)Kalue, OpeK4rnpoBaHHbIE OJUTOPUPOBBIE PHO-
JIUTHI C NUPUT-KBAPIIEBBIM IIEeMEHTOM, CEPUIIUT-
XJIOPUTOBbIE MeETaCOMaTHUThI IIO I/IFHI/IM6pI/ITaM,
CJIIOJIUCTO-U3BECTKOBUCTHIE KBapIICOAEPKAIIIE
TTOPOJIBI TT0 MB3BECTKOBUCTHIM Ty(doaseBpoIUTaM,
cepurutonuThl. OT™MeuaeTcss TakKe HeEpaBHO-
MepHOe, B I1eJIOM He OYeHb WHTEHCUBHOE Opek-
YUPOBAHUE TOPOJ] U MUHEPAJTIOB.
CroincTo-N3BECTKOBUCTBIN KBaplicomepKa-
IIWH cJIaHel] 10 U3BECTKOBUCTOMY TydoaieBpo-
JIUTY — 3epHUCTAs TOPO/ia, COCTOSIIAA U3 KPU-
CTAJIJIOB KaJIBITUTA HEMPABUJIbHOM GOPMBI, KBap-
11a aJIEBPUTOBOI PA3MEPHOCTH, TI0JIOC CEPUITATA
u MyckoBuTa. CIIIO[IUCTBIE TIOJIOCHI O0JIee TEMHBIE,
nHOTIA cOOpaHbl B MUKPOCKIAAKY (puc. 6, a).
CpeILI/I KOHTAaKTOBO-U3MEHEHHDBIX mmopon OT-
MedJaloTcsA KBaplieBble ¥ KBapI-3MUI0TOBbIE PO-
TOBUKHU TI0 pUOJUTaM. B OCHOBHOW TKaHU KBap-
1IEBBIX POTOBUKOB TI0 OJIUTOPUPOBBIM PUOTUTAM
cofiepRUTCST HeboJIbIoe KoanuecTBo (MeHee 1 %)
U30OMETPUYECKUX BbI,I[e.TIeHHfI CKeJIETHOTO TUurTa-

0 150 ym

[ —

Puc. 6. ameHEHHDbIE nopopbl:

@ — CITIOMICTO-M3BECTKOBUCTBIN KBaPICOJEPIKAIIU CI1a-
HeIl [10 U3BECTKOBUCTOMY TydoaieBpoauty; b — kBap-
ILIEBBIF POTOBUK II0 OJIUTODUPOBOMY PHOJIUTY; C — KBAPII-
SIIUJIOTOBBIM POTOBUK IO prosnnuty. Hukomu ckperenst

Fig. 6. Altered rocks:

a - micaceous-calcareous quartz-bearing schist after
calcareous tuffaceous siltstone; b — quartz hornfelses
after oligophyre rhyolite; ¢ — quartz-epidote hornfelses
after rhyolite. Crossed nicols
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HoMarHeTuta (cMm. puc. 6, b). CTpykTypa mopobl
POTOBHKOBAsA, OCHOBHAs Macca IEPBUYHON IIO-
PObI, BEPOSITHO, IIPeLCTaBIsijia coboti denb3u-
TOBBIH, MUKPOIIOMKUIUTOBBIN 1 MUKPOCHEPOIIH-
TOBBITI arperarbl. Cpeint aKileCCOPHBIX MUHEpPa-
JIOB 3aMeTHO TposiByied amatuT (~ 0,1 Mm) Ko-
poTKOCTOJI09aTOM HPOPMBI U B BHEe KPHUCTAIIIIOB
C LIECTUYTOJIbHBIMU IIOIIePeYHbIMU U30TPOIIHBI-
MU CeUeHUIMU.

KBapI-smuioToBble POTOBUKY IO PUOJIUTAM
UMEIOT MOJIOCUATYIO TEKCTYPY, BO3MOIKHO, yHAC-
JIeZIOBAHHYIO OT TIEPBUYHOUN (urronaaibHOCTH (CM.
puc. 6, ¢). DIUAOT CIIOKEeH YOJIUHEHHBIMU KPU-
CTaJIJIaMU C MOMEPEYHON CTallHOCThI0O U MEJIKU-
MM U30METPUYECKUMU 3épHaMu. B uHTepcTUIiN-
X MeXK]y BBIIeJIEHUAMHU BIUI0TA PACIOJIOKEH
MUKPO3EPHUCTBIN XaJIeTOHOBUAHbIN KBapIil. OT-
HOCUTEJIPHO KPYMHbIE 3épHa KBapIiia, BO3MOKHO,
ABJIAIOTCA ropdupobiacTaMu, UX pasMep JOCTH-
raer 0,3 mm. [IpucyTcTByIOT IPOKUIIKN KBaplia
C BIUIOTOM, CJIOKEHHbIE POTOBUKOBBIM KBapIEM
U yAJUHEHHBIMH IIECTOBATHIMU KPUCTAJIIIAMU
BIUOTA.

Pynmbie 30HBI MECTOPOKIEHUS UMEIOT CJIO¥XK-
HOe BHyTpeHHee cTpoeHue. Cpenu HUX HEpengKo
060cabiBaOTCA HECKOJIBKO COJIMIKEHHBIX Py/I-
HBIX TeJI, OpPUEeHTUPOBAHHBIX [TapaJljIeIbHO APYT
IPYTY U pasmesiEéHHBIX CIIaO00MUHEepaIn30BaHHbI-
MU uiau 6e3pynHbiMu mopomamu. [To dopme 310
YacTO COTJIaCHBIE UJIU CyOCOTJIacHbIE JTMH30BU/I-
Hble 3aJIeKU CO 3HAYUTEbHBIMU KOJIEOaHUAMU
MOIIHOCTe! U HEPaBHOMEPHBIM COJlepKaAHUEM
[I0JIE3HBIX KOMITOHEHTOB. KOHTaKThI py/IHBIX TeJjl
HEUETKUeE, C TOCTEIeHHBIM CHUXKEHWeM WHTEeH-
CUBHOCTH OPyIEHEHUA U TePexofioM B 30HYy pac-
CesAHHOU cynbPUIHON MUHEPATU3AIUU B BUJE
y060ro# BKpaIJIeHHOCTU ¥ MUKPOITPOKUITKOB.

MouiHoCTh PyAHBIX TeJ BapbUPYeT B IIpejie-
aax ot 0,4 mo 39,0 M, ogHAKO 4allle He IIPEBBI-
maet 10-15 M. Pyner TymkaHUXMHCKOTO MeCTO-
poxpaenus cynabduanabie. OKUCIEHHbIE PA3HOCTU
pacmpocTpaHeHbl BechMa orpanuyento. [lo Be-
II[ECTBEHHOMY COCTaBY PY[Ibl CyIIECTBEHHO CBUH-
I[OBO-IITHKOBBIE C HEOOJIBLIINM COZIepKAHUEM Me-
IV Y HEpaBHOMEPHBIM paclpejiesieHueM I10JIe3-
HBIX KOMIIOHEHTOB. MuHepannusanusa BcTpeda-
eTcsi B BUJIE BKPAIJIEHHOCTU, THE3, IPOCEUeK,
MPOKUIIKOB, CyIbOUIOB B 00JIOMKAX U I[EMEHTE

O6pexkunii. [71aBHBIE pyMHBIE MHUHEpPaAJbl — cha-
JIEPUT, MUPUT, TAJIIEHUT, XAJIbKOIUPHUT. DIIU30-
JIUYECKU B Pylax MPUCYTCTBYIOT OJIEKIasA pyna,
MMUPPOTUH, TEMATUT, BIOPIIUT, MaPKA3UT, apCEHO-
MIUPUT, BUCMYTUH, aKaHTUT, TEJIJIyPOBUCMYTHUT,
KOBEJIJIUH U XaJIbKO3WH. V3 KUJIBHBIX MUHEpa-
JIOB Pa3BUT B OCHOBHOM KBapll, pexKe CEePUIIUT,
XJIOPUT, KAJbIUT, HOJIOMUT, CUIEPUT, OAPUT U
dmrooput. TekCcTyphl: THE3M0BO-BKpAIIJIEHHAA,
MTPOKUJIKOBO-BKpAaIlJIeHHAs, BKPAIIJIEHHO-THE3-
JIOBO-TIPOKUJIKOBAsI, OpekuneBas, MacCUBHAas,
roJI0cyaTasd, JIMH30BUAHAA; MUKPOTEKCTYPBL: KOJI-
soMopdHasa u ToHKomeTresabdarad. CTPYyKTypbI
MUHEPAJIOB: TUNTUAUOMOPPHO3EPHUCTAS, AJIIIO-
TproMopdHO3epHUCTAA, KCeHOMOPHAA, I[eMEeH-
TalMU, UHTEPCTUI[MAJIbHASA, KOHI[EHTPUUIECKU-
3oHaIbHAsA, ppamboumanbHasd, nedhopMaloHHas,
IpobJieHus, KaTakjasa u rpaHobsacrosas [4].

NmeroTca y9acTKy €O 3HAYUTEJIbHBIM IIpe-
obsiajaHveM OIHOTO WJIM JIBYX TJIABHBIX CyJIb-
dumoB, pexe BCeX OCHOBHBIX CyJIbQUIOB IPU-
MEPHO B PaBHBIX COOTHOIIeHUsx. HabomgaooTes
BKPAIJIEHHOCTh, THE3NA W MPOKUJIKU — ITAPUT-
rajeHuT-chajsepruTOBbIe, XAJIBKOITUPUT-TATIEHUT-
cdhamepuToBBIE, XAJIBKOMUPUT-CHPATIEPUTOBBIE,
MUPUT-XATBKOTUPUT-CHAJIEPUTOBDIE, TAJIEHUT-
XaJIbKOITUPUT-CPaIEPUTOBbIE, TaJIEHUTOBBIE, XaJTb-
KOMMUPUT-TAJIEHUTOBbIE, MHUPUT-TAJIEHUTOBBIE,
MUPUT-0JIEKTIOPYAHO-XaJIOTUPUT-CchaIepUT-Ta-
JIEHUTOBBIE, XaJIbKOIIUPUT-IINPUTOBEIE, chaie-
PUT-XaIBKOTTUPUT-TIUPUTOBBIE, XaJIbKOTTUPUT-Ta-
JIEHUT-ITUPUTOBbIE, FTeMATUT-XaJIbKOITUPUTOBBIE.

CopmepskaHue OJE€3HBIX KOMIIOHEHTOB B PYy-
Iax KosjebjeTcs B MIMPOKUX Mpeaenax. Makcu-
MaJjibHOe cofiepxkanue Cu, Pb u Zn cocrasiser
7,15, 49,34 u 39,43 % cooTBetrcTBeHHO. CpeHee
mo Mectropoxkaenuio — 0,23, 1,11 u 2,6 %. Coor-
HoleHue cpenuux comepskanuit Cu, Pb u Zn —
1:5:11.

Ocobenrocmu ceuHy080-yuHKoeblx pyd. B 1ie-
JIOM CBUHIIOBO-I[MHKOBAs MUWHEPAJIU3AIUSA OT-
MeyaeTcsi B BUJIe THE3], IIPOCEUYEK U BKPAIIJIEH-
HOCTH, B HeOOJIBIIIOM KOJIMYECTBE B Ipefesiax
THE3] MOTYT IPUCYTCTBOBATHh IMUPUT U XAJTbKO-
MMUPUT.

Cdarneputr BcTpeuaeTcss B BUE Pa3pO3HEH-
HBIX YTJIOBATHIX BBIJIEJIEHUH, TOXOXKUX Ha 00JIOM-
ku (pasmep 2-3 MM), COfiepP3KAIUX MHOTOUYUC-
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JIeHHbIe Tpel[uHbl. B 00I0MKax mpucyTcTByeT
OMYyJIbCHOHHAS BKPAIJIEHHOCTH XaJIbKOIMUPUTA
u BKJtoueHusa nuputa. Coaseput Koppogupo-
BaH HEPyAHBIMU MuHepasamu. [lupur ormeya-
eTcsl KaK TOHKasg BKPAIJIEHHOCTb OKOJIO WJIH B
npefiesiax BbIZieJIeHUN TajlIeHUTa, a TaK¥Ke B BU-
ne runuguoMopdubix ckomenui (0,3-1 Mm) Ha

0  200pm
—_

KOHTaKTe ¢ rajeHutoM (puc. 7, a). B uarepcru-
LUAX 3épeH BHYTPU CKOIJIeHU# cdasepura pas-
BUBAETCA FAJIEHUT.

laseruT obpasyet mpoceuku u ruésga (1,5—
2 cM), B IIpefiesiaX KOTOPBIX IIPE/ICTABIIAET COOOH
BETBAIIMECA BBIEIEHUA PasMepPOM JI0 HECKOJIb-
KUX MUJIJIMMETPOB. BHyTpeHHsAA 00/1aCTh HTUX

0 1 MM

0 200 ym
| S — |

Puc. 7. Oc06€HHOCTY CBMHLIOBO-LIMHKOBbBIX PYA:

a — MOpGOJIOTUs BBIIEJIEHUSA XaJIbKOMUPUT(ZKEITHIN )-TTUPUT(CBETIIO-3KEITHIN )-raJIEHUTOBBIX(CBETIO-CEPHIiT)
cpacranuit; b — Mmopdosiorusa BbIfieJIeHn rasieHuTa (CBETIO-CEPBIN); ¢ — BhIlesieHusi OJIEKIION py/bl (cepas) Ha
KOHTAKTE C raJIeHUTOM (CBETJIO-cephIit); d — Mopdosorus BbiieeHn rajgeHuTa (CBeTIo-cepbiii), chamepura (TEM-
HO-CEPbIN) U XaJIbKOIUPUTa (KEITHIN)

Fig. 7. Lead-zinc ores:

a — morphology of chalcopyrite(yellow)-pyrite(light yellow)-galena(light gray) intergrowths; b — morphology of
galena (light gray); ¢ — fahlore (grey) on contact with galena (light gray); d — morphology of galena (light gray),
sphalerite (dark gray) and chalcopyrite (yellow)
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BBIJIEJIEHUI TTPEJCTABJIEHA CIIJIONIHBIM TaJIeHU-
TOM, niepudepus — TOHKOIETEThUATHIM 32 CUET
Pa3BUTHUS TAJIEHUTA B UHTEPCTUIIUAX HEPYLHOTO
MmuHepasa (cMm. puc. 7, b). B cpacranuu ¢ rae-
HUTOM B TIpejiesiax JaHHOU MUHepaTu3aliu us3-
pelika BCTpedaeTcss akKaHTHUT.

XaJIbKOMMUPUT U MMUPUT HAXOJATCA B TECHOH
acconuanuu. XaJbKOMUPUT IIEMEHTUPYET U 3a-
MeIIaeT MUPHUT, COAEPIKUT TaKKe MeJIKWe, 4da-
CTUYHO 3aMelléHHbIe BKIOUeHUs nupurta. Kpo-
Me BTOro, BeTpevaeTcs: B Buze Brouenunit (0,04—
0,06 MM) B rasienuTe U chajepure.

YuacTkaMu rajieHuT-casepuToBas MUHepa-
JIU3alusA MepPexofuT B CyI[eCTBEHHO T'aJIEHUTO-
BYI0, TIPE/ICTABJIEHHY0 T'HE3aMU, BKPAIJIEHHO-
CTHIO M IPOCEUYKAMM COCTaBa KBapI[ — OJIEKJas
pylia — XaJbKOMUPUT — chaiepuT — rajeHuT. 'a-
JIEHUT COCTaBJIsAET OOJIBIIYIO YacTh THE3M U MPO-
CeueK M TNPUCYTCTBYeT B BUJIe BbIJIEJIEHUN Iie-
TeJIbYaTON TEKCTYPbl. | paHUIIbI BBIZEJEHUN U3BU-
JINCTHIE, 3yOuarhie. DTa MUHEPAJIU3AIU COMleP-
KUT MHOKECTBO BPOCTKOB HEPYAHBIX MUHEPAJIOB,
TJIaBHBIM 00pa3oM KBapliia, a TakiKe denryida-
THIX MUHEPAJIOB — XJIOPUTA UK cepuiuta. Biék-
Jias pyZia HAXOAUTCA B TECHOM IIPOPACTaHUU C Ta-
JIEHUTOM B TIpefiejiaX HEKOTOPbIX ITpocevek. Boi-
JleJleHUA U3oMeTpudeckue, pasmepom 0,1-0,5 MM
(cm. puc. 7, ¢). Obpaszoanus xaspronuputa (0,05—
0,1 MM) pacmoJsiaraloTcs Ha KOHTAKTe TaJIeHUTa
U G6JIEKJION Py/ibl, B IPYTUX CAydasiXx HA KOHTaK-
Te co chasepuToM OO OKOJIO €r0 BbIIEJIEHUH.
Cdasteput BcTpedaeTcss B BUjEe HEOOJBIINX CKO-
[JIEHUH, KOTOPbIE KOPPOAUPYIOTCA U 3aMEIAI0T-
cs rasieHuTOM (CM. puc. 7, d), ¥ COOEPKUT 0YEHbD
TOHKYIO 5MYJIbCUOHHYIO BKPAIJIEHHOCTh XaJIbKO-
MUPUTA, PACTIPEIEIEHHY 0 KpaliHe HepaBHOMEp-
uvo. Cdasepur KaTakIa3upoBaH, pasMep Bbiese-
uuit 0,1-0,4 mwm. [Tupur (B mpepesiax BbIeIeHUN
raJIeHUTa) IpecTaBssieT coboi KOPPOAMPOBAaH-
HbIe, YACTUYHO 3aMeIlleHHble 3EépHA pPas3sMepoM
0,08-0,15 MM, KOTOpbIE OKPY3KEHbI PEIKON BKpa-
MJIEHHOCTHIO M30METPUUECKUX 3EpeH cdaseputa
U TleTeJbYaThIX BbIJIeJIEHUN rajsieHuTa. B mopome
MIPUCYTCTBYIOT PacCTallleHHbIe BbljieJeHUsA dpam-
60uIaILHOTO U TJIO0YIAPHOTO TUPUTA.

Ocoberrocmu MedHO-KoNuedaHHblx pyd. T'HES-
Jla ¥ TPOKUJIKHU, TIPEICTABIAIONINE co00 cpac-
TaHWsA MUPUATA U XaJbKOIHUPUTA, UHOTJA C He-
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GosibIIOl MpuMechio APYTUuX cyibuos, J10-
CTATOYHO IIUPOKO PACIPOCTPaHEHbI HA MECTO-
poxkIeHUN. BeiiesnsioTes ABa TUIA CpacTaHUU.
Oco6eHHOCTBIO TTEPBOTO SIBJIAETCS MPUCYTCTBUE
0OJIBIIIOT0 KOJIMYECTBA CUJIBHO Pa3apobIeHHOTO
U TIepeTépToro nmupura. Ero CKOIJIeHUs ClieMeH-
TUPOBaHBI XaJIBKOMUPUTOM (pHc. 8, @), KOTOPbIH
KpOMe TOT0 pa3BUBaeTcsA 10 ero TpeluHaM. B ps-
Jie CIyYaeB XaJIbKOIUPUT 3aMel[aeT MUPUT. XaJlb-
KOIIMPUT, B CBOI0 OYEpeb, B HEKOTOPBIX KPYII-
HBIX BBIIEJIEHUAX HECET ciieibl mepopMalinm, Ho
HECKOJIPKO 3aTyIIEBAHHbIE BCJIEMICTBUE OOJIbIIEH
TUIACTUYHOCTH JIAHHOTO MUHEpasa. XaIbKOITUPHUT,
3aMeIAIONIUHA TUPUT, & TaK¥Ke MPEeCTABIEHHbIN
MeTeJIbYaThIMU BBIZIEJIEHUSIMU B UHTEPCTUIAAX
HepyAHBIX MUHEpPaJoB, He nedpopmupoBaH. Oue-
BU/IHO, YTO MaCCHUBHBIN XaJIbKOIUPUT BbIJEINII-
cs1 HECKOJIBKO TI033Ke MMUPUTA, HO TOUTU OJ[HOBPE-
MEHHO C HUM, a Jjajiee 9T MUHEPAJbl UCTIBITAIN
nedopmaloHHO-MeTaMopPUUIECKoe BO3AEUCTBHE.
BenenerBue 3TOr0 4yacTh BelljecTBa XaJIbKOIIUPU-
Ta OblJIa MepepacipesesieHa ¢ 06pasoBaHUEM IIe-
TEJIbYATOr0 XaJIbKOIMPUTA, KOTOPBIA Pa3BUBAJICS
110 TPeIUHAM U B WHTEPCTUIUAX HEPYIHBIX MU-
HepaJioB. B mpesenax JaHHOM MUHEPATU3AIUN
OBLIM BCTPEYEHBI eINHUYHBIE BBIZIEJIEHUS apce-
HOIIMPUTA, IICEBJOMOP(}HO 3aMeIIEHHOT0 THUPHU-
ToM. Bo BTOpOM ciiydae XxapaKTEpHBIMU IHPUT-
XaJIBKOITUPUTOBBIMU CPACTAHUAMU ABJIAIOTCS BbI-
JIeJIeHUs XaJIbKOITUPUTA, COZepIKAIIIe CKOTLIIeHUS
MUPUTa OKPYIJIOTO 00JIMKA, KOHIEHTPUPYIOIITHECs
BOKPYT «KaBepH» pasHoro pasmepa (cMm. puc. 8, b),
Yallle I0JIbIX, HO MHOI/IA BBIITOJTHEHHBIX KBAPIEM.

Tako#l e TUN XaJbKOMUPUT-TIUPUTOBBIX
cpacTaHUil Ha KOHTakKTe co cHalepUTOM Xapak-
TepeH [AJIsT MEeJHO-IIUHKOBO-KOJTYETaHHBIX Py
¢ TOMYMHEHHBIM KOJMYECTBOM rajieHuTa. B co-
cTaBe JAaHHOU MUHEPaJN3aIUU DIU30JUYECKU
IIPUCYTCTBYeT OJIEKJIasA pyAa, B eAUHUYHBIX CIIy-
Yasx yCTAHOBJIEH BUCMYTHH.

Takske ciaefyer OTMETUTh IMPUCYTCTBUE OpPEK-
YHMEBBIX Py € CyTbOUAHBIMU 00JIOMKAMU U PV,
r7ie TOHKOKJIACTUYeCcKre U HOBOOOpa30BaHHbBIE
cynbdUIbI ABJIAIOTCA IeMeHToM Opekunii. B 060-
UX cilydasx cpefu O00JIOMKOB BCTPEUAIOTCA da-
CTUYHO OKaTaHHbIe 00JIOMKH aJIeBpOJUTOB. B
IleMeHTe Pa3JIMYHbIX OpEeKUYMeBbIX Pa3HOCTEN
mpeobyamaeT anmoTpuoMopdubii nupurt. Iloce
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0 1 MM

Puc. 8. Oc06eHHOCTN MeAHO-KONUYEAAHHbIX PYA:

0 500 pum

a — pas3apobIeHHbIA TUPUT (CBETIO-3KENTHIN) 1IEMEHTUPYETCA XaJIbKOMUPUTOM (3KEITHIN); b — 30HA TOBBIIIEH-
HOUW KaBEPHO3HOCTU CJIOKHOTO CTPOEHUs B XaJbKOMUpUTe (KEJITHIN), BOKPYT OKPYIVIBIX «KABEPH» PasBUBAETCS

nupuT (CBETIIO-3KEIITHIN)

Fig. 8. Copper-pyrite ores:

a — fractionated pyrite (light yellow) cemented by chalcopyrite (yellow); b — a zone of increased number of caverns
with a complex structure in chalcopyrite (yellow), pyrite is formed around rounded caverns (light yellow)

CTPYKTYPHOI'O TpPaBJIEHUA BBIABJIAETCA KOJLJIO-
MopdHoe, dpambongaibroe (puc. 9, @) Uau TOH-
KOZMCIIEPCHOE CTPOEeHUe MUpHUTa. [IupuT 3HaYM-
TEJIbHO KaTaKJIa3WUpPOBAH U IEPEKPUCTAIIIINZ0-
BaH. [lepekpucTayin30BaHHbIE PA3HOCTU MIPEJI-
CTaBJIEHbI TUMUAUOMOPOHOZEPHUCTHIM THPUTOM,
KOTOPBIN LleMeHTHupyeTca chajepuToM, rajaeHu-
TOM U XaJIBKOMUPUTOM. [IupuT B 06710MKax Mac-
CUBHBIHN, paszMepoM 1o 1,5 cm (cM. puc. 9, b).

OcobenHocmu MUHePANUZAUUL ULMOKEEPKO-
eblx 30H. K MaHHOMY THUILy MOKHO OTHECTH MU-
HEpaJIU3aI[UI0 B TPEIIUHAX U JIOKAJbHBIX 30HAX
IpobIeHMs BMenaIux mopoy [3].

Cynbdusl, pa3sBUBAIOIIMECA IO CETU TOHKUX
TPEIUH BO BMEIIAKIINX MOPO/iax, OTMEYarTCsA
B BHUJIEe XaJIbKOMUPUT-CHATEPUTOBBIX, XAJTHKO-
MU PUT-TAJIEHUT-CHATIEPUTOBBIX U TAJTIEHUTOBBIX
arperaroB. ['HE3/a peCTaBIIAIOT COO0OH pasmy-
Bbl WJIW CKOIIJIEHUA PaHHEro Inmupura, B UHTEP-
CTUIHUAX KOTOPOI'0 pa3BUBAIOTCA IIOJIMMETaJIJIbl.
Coaeputr B mpoxkuUIKax o0pasyeT CIIJIOIIHBIE
BbIJI€JIEHUA C KpaﬁHe HEPOBHbIMHN 3y6anbIMI/I
rpaHuiiamMu. Ero ocoGeHHOCTh — HaU4ue Haps-
Iy C TOHKOW SMYJIbCHOHHOW BKPAIJIEHHOCTHIO
KPYIHBIX OKPYIJIBIX BBIJI€JIEHUH XaJIbKOIIMPUTA

(oxoso 0,02 MM), paBHOMEPHO pacIpeeIEHHBIX
B chaneputoBoit macce (puc. 10, a). Bokpyr BbI-
nesieHui chaepuT OYHUINEH, YTO MOXKET CBHUJE-
TEJIbCTBOBATH O MEpPEpPaCIpe/ie/IeHUN BEIEeCTBA.
Fanmenut pasBuBajcA B IMpefeax TeX ¥Ke MpPo-
JKUJIKOB, OJTHAKO BBIZEIUJICS HECKOJIBKO IMO3]I-
Hee, TAK KaK ero B3aWMOOTHOIIEHUs co chaie-
PUTOM HOCAT KOPPO3UOHHBIA XapakTep: IajleHUuT
KOppoaupyeT U 3aMelaeT chaseput. B TecHo#
accoIannyu C rajJeHUTOM HAXOJUTCSA XJIOPHUT.
[TpopacTranus rajeHUTa ¢ XJJOPUTOM UMEIOT Xa-
PaKTEPHBIN O0JIUK U TAHYTCA BIOJIb MHOTUX MTPO-
JKUJIKOB; KapboHaT Takke oOpasyeT OTOPOUYKU
BJIOJIb TPAHUI] CyIbOU/IOB.

Cpenu cynbbuUaoB B lIeMEHTE JIOKAJIBHBIX 30H
IpobiieHus npeobianaer chalepuT, MPUCYTCT-
ByeT XaJIbKOTIMPUT, B HEOOJIBIIIOM KOJIMUECTBE Ha-
6momatoress muput U rageuut. Chaseput UHTEH-
CUBHO KaTaKJa3WpPOBaH U 00pasyeT CIIJIOIIHBIE
BbIJle/IeHus B npejesax remeHTa. OH COmepKUT
HEPABHOMEPHYIO SMYJIbCUOHHYI0 BKPAIJIEHHOCTH
xXaJIbKoupuTa (Ha HEKOTOPBIX yYaCTKaX OHA OT-
CyTCTBYeT), a TaKyKe BbIJeJIeHUA XaJIbKOIUPUTA
U rajieHuTa. B psfe ciydyaeB BKPaAIJE€HHOCTD
xaJibKonupuTa yrpymuserces (em. puc. 10, b) mau
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0 0,05 mm 0 1 MM

Puc. 9. Ocob6eHHOCTU 6peKumeBbIX pya:
a — cromierue GppaMOOUIOB IUPUTA 00pacTaeT KOJIIOMOPGHBIM MUPUTOM; b — MTHTEHCHUBHO KaTaKIa3UPOBAHHBIN
00JIOMOK ITUPUTA

Fig. 9. Breccia ores:
a —accumulation of pyrite framboids overgrew by colloform pyrite; b — intensely cataclased pyrite fragment

a b
0 1 MM 0 0,5 Mm
N — | |

c Puc. 10. Oco6eHHOCTN MUHepaNnn3aLuumn LITOK-

BEPKOBbIX 30H:

@ — TPOXKUJIOK TajeHUT(CBETIO-Cepblii)-cdhaiepuToBbIil
(Témuo-cepriin); b — cdhasepur (TEMHO-CEPBIN), HACHI-
IIIEHHBIA BKPAIJIEHHOCTBIO XaJbKOMUPUTA (KEJITHIN);
¢ — BbIJIeJIEHUs XaJbKONUpuTa (3KEITHIN) Ha KOHTAKTE
co chasepurom (TEMHO-CEPBIiT)

Fig. 10. Stockwork zones:

a — galena (light gray)-sphalerite (dark gray) vein;

b — sphalerite (dark gray), saturated with disseminated
0 1 MM chalcopyrite (yellow); ¢ — chalcopyrite (yellow) preci-
- pitation at contact with sphalerite (dark gray)
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repepacIpenenseTcs BIO0JIb JBORHUKOBBIX IITBOB
WU TIO IPYTUM ocJyiabyieHHbIM 30HaM. [lo Tpe-
nmuHaM B chajiepure pasBuUBaiOTCA KapboHAT
u xanmpRonuput. OHU TepecedyeHbl 60Jiee NHTEH-
cuBHOM cucTemoi (MoriHocTh Tpemus 0,1-0,3 Mmm),
YTO CBUETEIbCTBYET O HAJIOKEHUU MO3AHUX Jie-
dopmarnuii. Takke MPUCYTCTBYET IePeOTIOKEH-
HbIM cdasieput, KOTOpeIii Habogaercs B 06-
JIOMKaxX TOPOJbl U IeMeHTe (B MHTEPCTUIUIX
HepyaHoro MuHepasna). OH xapakTepusyeTcs WH-
TEPCTUIUATIBHON CTPYKTYPOl M OTCYTCTBUEM ie-
dbopmaruii u 5MyJIbCUOHHON BKPAIJIEHHOCTH.
XaJIbKOITUPUT PacCPerioTOYEH HEPABHOMEPHO, 00-
pasyeT M30MeTPUUYECKUE BBIJIEJIEHUS PaszMepoM
o 3 MM B chasiepute (cMm. puc. 10, ¢). Beraesns-
IOTCST KaTaKJIa3uPOBAHHbBIE YUACTKHU, KOPPOLUPO-
BaHHBIE U TTepeceYéHHble KBAPIEM, a TAKIKe Iie-
PEOTIIOKEHHBIN XaJTbKOMUPUT 0e3 TPEeIuH, Ie-
MeHTHpyIouni chasneput. Famerut (0,01-0,2 mm)
B IIpefiesiax CyTbPUIHBIX arperaroB acCOIUUpPYET
C XaJIBKOIIUPUTOM ODOMX THUIIOB M KOPPOAUPYET
KaTakJa3upoBaHHbBIN xajbkonuput. Obpasyercs
MOYTU CUHXPOHHO C TMEPEOTIIOKEHHBIM XaJIbKO-
nupuToM. [IUpPUT HAXOAUTCA B Mpeesiax APYyTux
CysIbOUIOB B BUJE PEIUKTOB KOPPOIUPOBAHHBIX
3épen paszmepom 0,05-0,2 mm.

Takum 06pasoM, B mpejiesiax IMTOKBEPKOBBIX
30H SBHO BBIJIEJIAIOTCA OoJiee paHHssA U Oosiee
Mo3AHsAsA reHepanuu cyabdumos. [lomobubie 30-
HBI MOTYT HOCUTh CUHPYIHBIN XapaKTep, CBHU/IEe-
TEJILCTBOM YET0 MOXKET CJIYKUTb MPUCYTCTBUE
[IepBUYHBIX CYyJIbQUIOB B I|eMEHTe, 3aTyIIEBaH-
HOCTb OOJIOMKOB MeTacoOMaTUYeCKUMU Ipeobpa-
30BAHUAMU JI0 TAKOH CTEIIEHU, YTO B HEKOTOPHIX
30HAX 00JIOMKU TPYIHOPAZTUUNMBL.

Buigodwt:

1. MecTopoxkeHne mTpuypodeHo K 6as3aibT-
cofiepzKaliiefl pUOJIUTOBON M3BECTKOBO-KPEMHU-
CTO-TEPPUTEHHOU GpopMAINU IEBOHA.

2. B cTpoeHUr MECTOPOKEHUSA yIaCTBYIOT
ocaJIouyHbIe, BYJIKAHOTE€HHO-0CA0YHBIE, 0Ca[0Y-
HO-BYJIKQHOTE€HHbIE, TUPOKIACTUUECKHUE, BYIKA-
HOTEHHbBIE MOPOJIbl KUCJIOTO U OCHOBHOTO COCTA-
BOB U UX CyOBYJIKAHUYECKUE aHAJIOTH.

3. Kucsibie ByJiIKaHUYECKHE TTOPO/IBI BTOPOTO
THUIA TPOSABJISIOT IPU3HAKY UTHUMOPUTOB.

4. BMmermatoriire mopojibl MOABEPKEHBI TUAPO-
TepMaJIbHOU mpopaboTke (KapboHATHU3AINH, OK-
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BapIieBaHUIO, XJIOPUTHUBAIINN), & TaKKe OpeKdIn-
POBaHUIO. DIUAOTU3AIUA IPOSABJIEHA TOBOJIBHO
penko. [Toposibl B 30HAX PYyAHON MUHEPATIU3AITUN —
METaCOMAaTUTHI Pa3JIMYHOTO COCTABA.

5. B mpegnenax MecTOpOXK/[IeHUA BbIABJIEHBI
IIepBUYHBIE KOJYeaHHO-IIOJIUMeTaJINdecKre
PyZbl ¢ HEPAaBHOMEPHBIM paclIpesieIeHHEeM IJIaB-
HBIX cynbOUAO0B: chaeputa, MUPUTa, FaJeHUTa
U XaJIbKOITUPUTA.

6. IlpucyrcTBre B pynax KoJsioMop¢HOro,
dpamboniaIbHOrO NMUPHUTA, MUPUTA IpaHOobsIa-
CTOBOH CTPYKTYPBI, a TaK¥Ke Haiu4yue Opekdne-
BBIX OCAJOYHBIX Py C KJIACTHYECKUMU CyIbOU-
JlaMu B 00JIOMKaxX U I[eMEeHTEe CBU/IETEIbCTBYIOT
0 IIEPBUYHOM, I'IPOTEPMAIIBHO-0CAJOYHOM IIPO-
HUCXOXKJIEHUU PY/I.

7. ITpoKMIIKOBO-BKpAIIJIEHHBIE Pyl OTBEYAOT
00J1aCTH TIOABOJAIIETO KaHaa. 3OHBI IIOBBIIIEH-
HOIl KaBEPHO3HOCTH CJIOXKHOTO CTPOEHUSA JIEKAaT
BBIIIIE IIITOKBEPKOBBIX 30H U, IT0 BCEWl BUUMOCTH,
MapKUPYIOT YYaCTKU MO béMa (QITIONIOB.

8. Cynbduabl MeCTOPOKIEHNUS B 3HAYUTEb-
HOH CTelleH! KaTaKJIa3UPOBAaHBI U IePEeKpUCTaII-
JIN30BaHbI (3aTyIIEBAHO HE TOJIBKO KOJIJIOMOPGHOE
CTPOeHMe, HO U I'paHO0JIACTOBOE), B pAJe Cilyda-
eB B cynbduiax IPUCYTCTBYIOT KaliMbl pereHe-
paluu Uiy epeoT/IoKeHHbIe HOBOOOPA30BaHHbIE
cynbO®UIBI BAOJIb I'PAHUI] IIEPBUYHBIX BbIJEJIE-
HUH, YTO TOBOPUT O AePOpMaIIMOHHO-MeTaMOPPU-
YeCKHUX BO3JIEHiCTBUAX C IE€PEeKPUCTAIIU3AINEH
Y YaCTHYHBIM Ilepepacipe/ieleHIeM BeIeCcTBa.

9. ll;11 OCHOBHOTO PYAHOIO Teja XapaKTepeH
pasayB MOIIHOCTH, HAJIMYKUE OCAJOYHBIX OpeK-
YU ¢ KJIACTUYECKUM CyJIbPUAHBIM MaTepuaioM
B 00JIOMKaX U IEMEHTe, KOJIJIOMOP)HBIX CyIbOUI-
HBIX KOPOK, GpaMOOULaIbHOTO IIUPUTA B KPOB-
Jle ¥ PYLOKJIACTOB B BBIIIEJIEXKAIIUX ITOPOJAX.
PymoBmermarommumMu mopoiamMy ciIysKaT BYJIKaHO-
reHHO-0CaI0YHbIe OTJIOKEHU C COPTUPOBAHHBIM
MIUPOKJIACTUYECKUM MaTepuajaoM. OTU (GaKThl
CBU/IETEILCTBYET O TOM, YTO PYJIHBIE Tejla MECTO-
POKIEHUA MPEACTABIAIOT COO0H pas3pylleHHbIe
UL pOTepMaJsIbHble IIOCTPOHKHY, TaK Ha3bIBaeMble
PYyIHBIE XOJIMBI.

10. Vcxonsa u3 aHanIU3UpPyeMbIX JaHHBIX Ode-
BHUJIHO, 4TO TYyIIIKaHUXWHCKOE MECTOPOXK/IeHUE —
THUINUYHBIN NpesacTaBuTens VMS (MecTopoxe-
HUA B BYJIKAHOT€HHBIX aCCOLMAIIUAX).
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