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MPaKTUYECKH YUCTOTO 3JEKTPyMa, MHOT/IA ¢ ITpuMechio Hg.

Cynbduas! Takke MOTYT 000TaIaThCsl MUKPOTIPUMECS-
MU, B TOM YHCJIE U 30JI0Ta, B 3aBUCUMOCTHU OT YCJIOBHUI KpH-
crayuinzauuu. Hanpumep, paHHH apCeHONMMPUT U apCeHO-
nupuT OoJiee MO3AHNX MPOAYKTUBHBIX CTaIni 000OTaIeHbI
MHUKPOMPHUMECSIMH 30J10Ta; MUPUT Yallle BCETo odoramaer-
Cs1 30JI0TOM Ha IPOYKTHBHOM M OoJiee 1o3/1Heil HU3KOTeM-
nepaTypHO# cTaauu, a 6ojee paHHHUA muput odorameH Ni,
Co, As, W.

2.1.3. Qunocenuueckue u napazenemuyecKue NPUHAKU.
Onu onpenesstoTess KOHKPETHBIMU (PHITOreHUYeCKUMHU TTPH-
3HaKaMHM OT/JeJIbHOTO MUHEPAILHOTO BH/IA, & TAKKE TEMH Y3-
KUMH [TapareHeTHYeCKUMH aCCOLMAIMSIMH, KOTOpbIe (hOpMH-
PYIOTCS B y3KOM HHTepBasie (PU3NKO-XMMHUUECKHX YCIIOBUH H,
TaKUM 00pa3oM, MOTYT XapaKTepH30BaTh 3TH YCIOBUSI.

Taxk, 17151 HEKOTOPBIX CYJIB(UI0B U CAMOPOAHOTO 30J10Ta
C TIOHW)KEHHEM TeMIepaTypbl PacTBOPOB M yBEJINYEHUEM
PYIOHOCHOCTH XapaKTepHBI CIIETyIOINe KpUCTaLIoMopho-
JOTHYECKHE PsiJIbl — MUPUT (KyO-OKTadIp-TIeHTaroH-10/1eKa-
971p), MUPPOTHH (TeKCaroHaJIbHBIH MTUPPOTHH — MOHOKJIMH-
HBI TUPPOTHH), CAMOPOIHOE 30J0TO (KyOHYecKHe, poM-

6oyoeKadIpUuecKrue WIN APYrue NU30METPUUHBIE (OPMBI
— MJIEHKU, YeITyHKH, MJIACTUHKU — JAEHPUTHI, IPOBOJIOKO-
BUJIHBIC BBIJICIICHHS ).

[Tpn popmupoBaHNM NPOAYKTUBHON 30JI0TOPYAHONH MH-
HepaJM3alyy B y3KOM HHTEPBaje THAPOTEPMaIbHBIX (PH3HKO-
XMMHYECKUX YCIOBUH 00pa3yloTcs claeaylomne MUHEpaib-
HbIE TTapareHe3uChbl: PH BLICOKOTEMIIEPATYPHOM IIpoliecce
—30J10TO+TaHUT-+MOIUOICHUT-HXaTbKOITUPUTHIMPUTHTeKcaro-
HaJIbHBINA MUPPOTUH; NPU CPETHETEMIIEPATYPHOM IIpOLECCE
—30JI0TO+BUCMY THHFCanepuT+OeKble pyabl+ +TaleHnT+-
MUPUT+MOHOKJIMHHBIIM MUPPOTHH; IPU HU3KOTEMIIEPATYPHOM
npolecce — EKTPyM+IHUPUT+MapKa3uT. B mouckoBom oT-
HOUIEHUH KayK/Iblii U3 MUHEPAJIOB YKa3aHHBIX 1apareHeTUIeC-
KHX accollMaluil pacIpOCTPaHEH HEOJUHAKOBO, YTO JA€IaeT
UX ITOMCKOBYIO MPOAYKTUBHOCTb PAa3IMYHOM.

2.2. CTpyKTYpHO-TeKTOHHYECKHE IPU3HAKHA

OnHUMH 13 BaXKHEHIINX yYaCTKOB 30JI0TOHAKOIIICHHUS SIB-
JISIFOTCS BBICOKO IPAANEHTHBIC 30HBI TPHOOPTOBBIX YYaCTKOB
CHUH(OPMHBIX W/WIIM TPOTOBBIX CTPYKTYp, KOTOPBIE CITyXKaT
CBOEOOpa3HbIMU Ire0XUMHUYeCKUMH Oapbepamu. Ha aTux yua-
CTKaxX pe3ko u3MeHstorcst PT-ycinoBus u apyrue napameTpsl

1] 2 [ 3 [ 4 [ 5 6 | 7 8 ] 9 [ 10 [ 11 12
PanHenpoTepo3oiickue NOABHKHbIE T'Helico-rpaHuTHbIe nosica. Muryno-Unrynenkuii 6a0k. KupoBorpajackuii pyaHblii paiion
Bynkano-  |Améubomn- | Kuposor- | 540- | 130- | Metamop- | Bwme- 355-335°C KymmuHrT OHUT- JIgnmnruT+3010710- CeaumeHnTo-
TEHHO- TOBast panckuii | 230 75 | dorenno- |maromme pH AKTHHOJIUT- cozeprKaiumii apceHonupur I TeHe3 —
ocaJo4Has dbarmst. KOMILIEKC Marmaro- | mopojbl | IaBJICHHU 10 IUIarHOKJIa3bl- +camopozHoe 3010T0 I+ am¢pubdoIUTOBast
TOJIIIA - rpaHu- TeHHBII 79-75 Mlla; | MHKpOKIMH-KBApI- +nupporun I+nupurt I+ aums — cpesue-
rpayBakku | CpenHAs u | ToMIOB (ruzpotep CYIIECTBEHHO | OMOTHT-MYCKOBHUT- +repcaopGUT+TPORIUT+ 1 HU3KO-
Bbicokass | (Kuposor- MaJIbHbIH) CO,-H,0c¢ XJIOPUT-3IHI0T- +nenmianaut+cadduopurt | TemmeparypHsiit
= CTETIEHN panckuii peaKkumMu TypMaJIuH- IEETUT- +rpadur; mupporun 11+ rAgpo-
=1 MoOMIM3a- | MaccuB) TBEPABIMH MyacCaHWT- allaTUT; |apceHONUpPHUTII+XanbKo-IUPUT| TepMabHBIHA
E Jiviivy bazamu I+camoponnoe 3omoto II; nporecc
§ rajura cuneput+ +nupporus I+
Crucr=33-34, +30J10TO -COZIepKaIIHit
_ apcenonuput II+mupur
CO,=74-97,
H,=0-2, II+xampko-mmuputli+cdanepur
+TaJIeHNT+CaMOPOHBIC
CH4=0-4,8; 301010 III-BUCMYT-MBIIIBSIK-
N,=1,9-22,9 CBHHEIL; BUCMYTUH+
+IUIB3EHUTHMaJIbIOHUT
Byreko-Pocunckuii 0.10k. Io0yskckuii pyaHblii paiion
Ocai04Ho- Amdubo- | Kuposor- | 410- | 300- | Meramop- | Bwme- 310-100°C Amdubon-miaruo- IMupur II-mapkazut+ Tuneprenes —
BYJIKaH O- muroBasi+ | panckuii [ 300 | 150 | ¢orenHo- |maromme npu KJ1a3-0MOTHT-KBapII- +canepuT+raaeHuT; ampudonuTOBas+
TeHHas rpaHy- KOMILIEKC MarMaro- | mopojpl | JaBjieHuH 10 | KapOoHaTbl-xjopuT; | nuput II+xanskommpur 1T IPaHyIIHTOBAs
TOJIILA JIUTOBAs rpanu- TeHHBII 50-70 MIla; ¢ | MarHeTUT+raHUT; +camopozHoe 30moto I+ (arn —
darmu. TOHIOB (rumporep- BBIJICTICHHEM TeKCaluppOTHHF +CaMOpOHBII BUCMYT+ MaJUHTeHe3 U
(Yma HCKui MaJIbHBIH) CHaJana +UIBMEHUT+PYTUIT +BHCMYTHH+PaTHT; HErMaTHThI —
Beicokas MAaccHB) xuakoi CO,, (£n€nnuHrur, CaMOpOAHBII Temyp+ BBICOKO-CPEJIHE-
8 CTeIICHb a 3areM rpadur); +KaTaBepHT+aaTanuT+ ¥ HHU3KO-
5 MoOuIHM3a- ra3000pa3HOll | KIMHOMMPPOTUH+ +IKO3EUT+MaJIbIOHUT+ TeMIeparypHblit
’§ Jiszicg CO, +nupuTl+ xanpko- +TEITyPOBUCMY THT+ THIPO-
= Craci<24,  |muputl+nentnananT+ +XeUTMUT+reccuT+ TepMaJIbHBbIH
CO,=60-87; | MHUICPUT+KYOAHUT |-+IETUUT+CAMOPOLHOE 3010TO npouecc
H»=10-32; +MOTUOACHHUT [I-+3nekTpym+aypu-Kynpur+
C0=0,4-5,5; (*apceHONnupHT, +caMopo/IHOE ce
CH,=1,26; HUKEJIMH,IEIUHTHT, | peOpo+BIOPTIMT+peanbrap++
N,=2,37; repciopduT); aHaras, aypHIMTMEHT+00pHUT+
H,S=12,3; rIayK OJI0T, IICCTUT +aKaHTUT-+CaMOPOIHbIN -
S0,=33,9; celneH
1 2 3 4 5 6 7 8 9 10 11 12
3anaano-IIpna3oBckmii 6;10k. COPOKHHCKASI TEKTOHHYECKAsi 30HA
Bynkano- 3eneHo- IlleByen- | 300- | 350 Mera-  [Bmemato4{  300-100°C Marnerur I+ ApceHubl 1 CenumeHTo-
TeHHO- cnaHnesas | kosckuii | 100 | -48 Mopdo- ue npu + WIbLMEHHUT; cynbdoapceHuabI+ TeHe3 — 3eJICHO-
ocafo4Has n KOMILIEKC TEeHHO- TIOPOJIBI JIaBICHUH KYMMHHITOHUT- nmuppoTuH I; mupporun 11+ CIIaHIeBas U
am¢pubony-| rpaHuTO- Marmaro- 350-48 MlTa; [UTATHOKIa3- +xanpxoruput 11+ am¢pubonuTOBast
1) TOBas HJI0B TeHHBII C BBIIEICHUEM GHOTHUT- +raneHut+cdaneput+ barmm —
% darmm. (Ocpme}i— (m,uponip cHataa KapGOHATBI, +HeHTIaHAUT+CaMo- cpenHe-
2 KOBCKHI MaJTbHBbIi ) sxujkoit CO,, XIIOPHT, FEMATHT, poaHoe 3071070 I+ HHM3KOTeMIIepar
a Huskas u MAacCHB) a 3aTeM rpaHart, rpaduT; +mmpur I +camopoasbIit YPHBIH TUIPO-
> cpenHss raz000pa3HoiH IeeNHT, BHCMYT+BUCMYTHH+ TepMaJIbHBIH
© CTeneHb CO,; TypManH, +marnerur [I+cunepur; npouecc
Mobunmn3a N,, npumech MOJHGICHHT, nupur IlI+mapkasur+
Ve CHy4 CynbQuB! +TesTypOBUCMY TUT+
+camopoznoe 3omoto I+
+TCTUTHTUAPOTCTHT
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grl A.B. llparomupenkuii  IIporHo3Hbple KPHTEPHH H IMOHCKOBbIE NPU3HAKHU 30JI0TOr0 0P, us B

PHIiCKHX KOMILIEKCAX YKPAHHCKOTO IHTA

30JI0TOPY/IHOTO MUHEpanoobpasoBanus (pexum O,-S,, H,O
1 CO,, aktuBHOCTE NaCl n 1p.). I1o Mepe ynanenus oT McToy-
HUKa (UIIOUI0B OHU (PUKCHPYIOT CHadasa 30Hbl 0OOTaleH-
HBIE CEPOIi 1 €€ MTPOU3BOIHBIMH C CYIIECTBEHHO BOCCTAaHOBH-
TEJIbHBIMU YCJIOBUSIMM M OOTaThiM OpY/IEHEHHEM, a 3aTeM
30HBI ¢ OoJIee IMUPOKUM COCTABOM I'MIPOCYIb(aTHBIX KOMII-
JIEKCOB 30J10Ta, CYILECTBEHHO OKUCIEHHBIE C TOHKOAUCIIEPC-
HBIM 30JI0TOM B KBapILIEBO-KWIIBHBIX Teax. B mpexenax stux
Y4acTKOB HEOOXO/IMMO MCKATh 30HbI HAJIOXKEHHS THIPOTEp-
MaJIbHBIX PACTBOPOB Ha paHee MeTaMOP(HU30BaHHBIC  METa-
Mopdudeckne 00pazoBaHus, e OyaeT NPOUCXOIUTH MaKCH-
MaJlbHask KOHLIEHTPALUs 30JI0TOr0 OPYAEHEHNUSI.

Kpucrammzarms runadrccanbHbIX IPaHUTONTHBIX MacCH-
BOB, KaK OBLJIO ITOKa3aHO BbIIIE, IPUBOANUT K (POPMUPOBAHUIO
B MX aITMKAJIbHBIX 30HAX yYAaCTKOB C XapaKTEPHBIMU CTPYKTY-
HO-TEKCTYPHBIMH MPU3HAKaMH (MEIKO3EPHHUCThIE Pa3HOCTH,
JIBY CITIOISIHBIE TPAHUTBI U JIP. ), CBUJICTEJILCTBYIOIIUMH O MIPO-
SIBJICHUH MTPOLIECCOB AJIbOUTH3ALNH-TPEH3EHU3ALNH U TAKUM
00pa3oMm, IToTYEePKUBAIOIIUMH rHadrccaIbHbIN reHe3nC Mac-
c1BOB. Haxork/1eHre moJoOHbIX Y4acTKOB MO3BOJISIET TOBOPUTH
0 MOTEHIINAIBLHON PYIOHOCHOCTH TAaKMX MAacCHBOB. TakuM 00-
pa3oMm, MepCIeKTUBHBIMHU Ha 30JI0TOE OPYJCHEHHE MOTYT BbI-
CTyNaTh alyKalbHbIC YACTH MAaCCHUBOB C MPOSIBICHUSMH aJlb-
OMTH3aIMK-Tpel3eHN3aLHN (THEBMATOJIN3a), a TAKOKE TPHOOop-
TOBBIE YaCTH CHHPOPMHBIX CTPYKTYP ¥ 30HBI Ha/IBUTOB-TIO1-
JIBUTOB CyOTOPH30HTAILHOTO 3aJI0)KEHHSI.

[Tpn wcronab30BaHUM ATOTO IMpH3HAKA Kak «paboderoy,
HY’KHO yUHUTBIBaTh, YTO JIOTUYHO €0 paccMaTpHUBaTh Kak 00s-
3aTeNbHOE, HO HeJIOCTATOYHOE YCIIOBHE.

2.3. Tenern4eckue Npu3HaAKU

Ipusnaxu npoepeccusnozo memamop@usma. OCHOBHBI-
MU TIPU3HAKAMH TPOTPECCUBHBIX YCIOBUI PErMOHAILHOTO
MeTaMopdu3Ma ABISIETCS HATMYNE UHANKATOPHBIX MUHEPalb-
HBIX TIApareHe3MCOB, XapaKTePU3YIOLIHX Ty WK HHYTO (Darnio
metamopdusma. [Ipuuem Oornee Bricokue PT-mapamerpsl
KaX10H nocienyomei Gpaunn «CTUpaoT» MUHEpaIbHbIE
napareHe3uchl IpeablIyne 0onee HU3KOTEMITEpaTypHOH
¢daunu. [ToaTomy B 001aCTIX TPaHYINTOBOrO MeTaMop(hus-
Ma He BCTPEYaIOTCsl TOPOJIbl 00jIee HU3KOTEMIIEPaTyPHBIX
(artuii, 3a ICKJIIOUEHHEM Y4acTKOB, BEIBE/ICHHBIX TEKTOHHYEC-
KHMH TpOIleccaMM M3 30H TPaHyJIMTOBOrO MeTaMoppu3Ma,
I7ie MOTYT MPUCYTCTBOBATh OCTAHIbI OOJIee HU3KOTEMIIepa-
TypHbIX (harmii (CaBpanckoe pynHoe nose byrcko-Pocuncko-
ro ostoka YIII).

Ilpusnaxku «npoepeccugnuvixy memacomamumos. I1o-
CKOJIBKY (DOPMHUPOBAHHE «ITPOTPECCUBHBIX» METACOMATHTOB
MIPOMCXO/IUT B YCIIOBUSIX MTOCTETIEHHOTO NoBbIIeHus PT-ma-
paMeTpoB M aKTUBHOCTH (MIIOWAA, MIET0YeH U IIeT0YHO03e-
MEJTbHBIX METAIIJIOB, TO PH 3TOM MOTYT (pOPMHUPOBATHCS pa3-
JIMYHBIE BBICOKOTEMIIEpaTypHbIE METACOMaTUTHI (TpaHaT-H-
POKCEHOBbIE, OMOTHT-aHTOPUIITUT-KOPIUEPUTOBBIC, OMOTUT-
AQHOPTHUTOBBIE), & TAKXKE CKAPHOMU/Ibl — MAarHETUT-TpaHaT-aM-
¢$urboI0BBIE, OMBHUH-TPAHAT-TMPOKCEHOBbIE, TUPOKCEH-Tpa-
HaTOBBIE, IIMUHENb-OMOTUT-TIIIArMOKJIA3 -T PaHAT-TMPOKCEHO-
BbI€ U JIp.). OCHOBHBIM OOLIMM NMPU3HAKOM 3THX MHUHEpAIIb-
HBIX 00pa30BaHUi SBISIETCS HAMUYKME KallbIIMH-KeIe31CTO-
MarHe3uajJbHbIX MUHEPAJIbHBIX MTapareHe31COB, HATOKEHHBIX
Ha MeTaMopduyecKie opoibl. OXHUM U3 HHANKATOPOB «ITPO-
I'PECCHUBHBIX)» METACOMATHTOB SIBIISICTCS (IOTOIHT.

Ipusnaxu ynompamemamodusma-mvazmamusma. OCHOB-
HBIM OTJIMYMEM MUHEPAJIbHBIX 00pa3oBaHuii, chopMUpOBaH-

HBIX B 9THX YCIIOBUSIX, SIBIISIETCS] «PETPECCUBHBIN XapakTep
MIPOLIECCOB KPUCTAITM3ALMHN U 00s13aTeNIbHAS X CBSI3b C IUTY-
ToHOM. J[1151 abKccanbHBIX TUTyTOHOB XapaKTEePHBI CyIIIECTBEH-
HO MarMaTH4ecKue 1 MerMaTon IHbIe TTapareHe3uChl, is TH-
rabrccaibHBIX — ATBOUTUT-TPEH3EHOBBIE U ITOCTMarMaTuyec-
KHE TH/IPOTEpMaJIbHBIE.

Ipusnaxu «pezpeccusnvix» memacomamumos. «Perpec-
CHBHBII XapakTep KpUCTAUIN3AMU TPUBOIUT K HOpMHPO-
BaHHIO CYIIECTBEHHO TMJIPOTEPMAIbHBIX MUHEPAIBbHBIX T1a-
pareHe3ncoB «PErpecCUBHOTO» THIA: KBapL-CHJICPUT, MUK-
POKJIMH-TeMaTHT-1ICO0JIUT, KBapLi-aHKEPUT-TTUPHT, XJTOPUT-CEPH-
LUT-aHKEPHT H JP.

2.4. TonomuHepaornuecKue NPU3HAKA

B kadecTBe TOIOMHHEPATOrHYECKUX TPU3HAKOB BBICTYTIA-
10T NIMPOKHE MUHEpaJbHbIC MapareHe3uChl, BbIACICHUE U
TIoCIIe Ty olIee KapTHPOBaHUE KOTOPBIX IA€T BO3MOKHOCTD BbI-
JICTTUTh yYacTKH HaJIOXKEHHsI TPOAYKTHBHBIX THIPOTEPMaJlb-
HBIX pPacTBOPOB Ha MeTaMOp(H30BaHHbBIE y4yacTKH, oOora-
LIEHHBIE 30JI0TOM C YCHJIEHHEM PYIHOTO MOTEeHIHaa.

2.4.1. Tonomunepanozuueckue npusHaxKu mooenel mpex
NOCIe008AMENLHO HANOJNCEHHBIX 2€0N02UYECKUX NPOYECCO8
(«mpuzennvixy). Hrke mpuBoIsTCS TONOMUHEPATIOTHIECKHE
TIPU3HAKN HEKOTOPBIX TAKUX MOJICIICH.

A) BriBetpuBanue — amduodonanuToBas dauus — craaus
COOCTBEHHO yJbTpameTraMop(hu3mMa u NerMaTuToB.

[Topoabl am¢pudonoBoOi danyun ¢ NpociIosIMH KeJe3uc-
TBIX ¥ NIMHO3EMHUCTBIX KBAPIIUTOB UCITBITHIBAIOT YACTUIHOE U
3aTeM IT0JIHOE paciulaBieHue ¢ GOPMHUPOBAHHUEM TTOPO/] INO-
PHUT-TPaHOMOPUTOBOTO U Ap. coctaBa. OCHOBHBIE TTOPOJIO-
o0pa3yroliye napareHe3ucsl OyyT BKIIOYATh IUIarHOKIIas3bl,
KaJIMeBbIE TTOJIEBBIE ILTIATHI, KBapll, OMOTHUT U IIMPOKCEH, a TaK-
K€ MapareHe3nchl YapHOKUTOU/IOB.

[Tpu Haso)xeHnn Ha MapareHe3nckl aM(pudoINTOBOM (a-
LM [TPOJIYKTOB KPHCTAJUTU3ALINH MTAJIMHI€HHO-aHATeKTHYeC-
KOT'O M MarMaTH4YeCKOro pacriaBa 30J10TO B HU3KHX CTerle-
HSIX OKHCIIeHust OyieT 00pa3oBbIBaTh MapareHe3uc ¢ rpadu-
TOM ¥ IUPPOTHHOM B BHJIE YOOTOI TOHKOMCIIEPCHOM BKpari-
JICHHOCTH B KBaplie M JKU/IKO-Ta30BbIMH BKJIIOYCHUSIMU. By-
Jet GopMmupoBarbes Oe3npUMecHbId MarHeTut. Hesnaun-
TEJIbHOE KOJMUYECTBO 30J10Ta Oy/IeT HaKarsIMBaThCS B 30HaX
KOHTaKTOB METaMOP(UIECKHX U YIbTpaMeTaMOpPOTeHHBIX
MOpOJ, a TaKkke c1abo KOHLEHTPUPOBATHCS B KPEMHE3EM-
HBIX (pazax MerMaTuToB.

Bb) CennmenTtoreHes — 3eJeHOCIAHIIEBas Parus — aapOu-
TUTBI-TPEH3EHBI.

CornacHo 3TOI MOJIEIM Ha PYJONPOSIBICHUS 30J10Ta METa-
MOpP(H30BaHHOTO TE€HE3MCA C 30JI0TOPYHBIMHU MaparcHe3u-
caMu XJIOpHUTa, KapOOHATOB, aNbONTA, KBapLa, MUPHUTA 1 ITUP-
POTHHA HAKJIaAbIBAIOTCS (DITION/IbI THEBMATOIMTOBOM CTa N
C BBICOKOH KOHIIEHTpalMe 30I10Ta.

dopmupoBanue naparenesuca ansouta, KITI u kBapua ¢
3aBepiatonieit pazoil MyCKOBUTA M YaCTUYHO OMOTHTA MPH-
BOJMT K METaCOMaTHYECKOMY 3aMeIeHNIO MeTaMop(nu3oBaH-
HBIX TOJIII CYILIECTBEHHOTO METarpaBeIMTOBOTO COCTABa B BU/IE
BBICOKOTEMIIEPATYPHBIX «PErpeCcCUBHBIX» METaCOMAaTHTOB
KpymHo3epHuctoro crpoenus. [Tpu Bo3pactanun pH Ha yua-
CTKaxX CyIb(QUIU3alnH OyayT 0CaXKIAThCsI JOTOTHUTEIHbIC
TOPIMK CaMOPOJIHOTO 30J10Ta, (POPMHUPYS 30HBI ¢ OOraThIM
opyaenenreM. OCHOBHBIMHU POAYKTHBHBIMHU IapareHe3nca-
MU SIBIISIFOTCS] KPYTTHOE CaMOPOAHOE 30JI0TO U €r0 MHTEpMe-
TaJUTH/Ibl, KapOOHAT, MUPHT, TUPPOTHUH, KOTOPHIE TOJIyHatoT
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pa3BUTHE B MHTEPCTULMAX OCHOBHBIX MOPOI000PA3YIOIINX
MHUHEPAJIOB «PErpeCcCUBHBIX» METACOMaTUTOB. B 3THX ycio-
BUSIX TaKoKe CYIIECTBYET MapareHe3nc 30J10To-rpaduT (pesrk-
TOBBIN) M TPOMCXOANT MEPEXO0/ MUPHUTA B TMPPOTHH, YTO BbI-
3bIBaCT KPHCTAIITM3ALHNIO IOTOTHUTEIIBHBIX KOJIMUECTB TOHKO-
JIMCTIEPCHOTO 30J10Ta. B aTOM cityuae Gosiee ro3aHee TOHKO-
JIMCTIEPCHOE 30JI0TO Oy/IeT MPUYPOUEHO K CKOTUICHUSIM MYyC-
KOBHTA M OMOTHTA.

Kpome 0CHOBHBIX MHHEpaJIOB MapareHe3nca OTMeqaroT-
Csl OPTUT, KCEHOTHM, MOHALIUT ¥ TypMaJIHH.

B) Cennmenrorenes — ampubdonuToBast Garus — cpeHe-
TeMIiepaTypHas F’HpoTepMalbHas CTaIusl.

[To oTOl MOJENN Ha «IPOTPECCHBHBIE» MaparcHe3MCh
aM(uOoIMTOBOM (haniK HaKIIAABIBAIOTCS CPEAHETEMIIEPATY -
HBIE CYIIIECTBEHHO BOJIHBIE PACTBOPHI «PErPECCUBHOM» BET-
BU. DOPMUPYIOTCS OKOJIOPY/IHbIE N3MEHEHNS (OKBapLIeBaHKE,
XJIOPUTH3ALMS, CEPULIUTH3ALIMS, TeMaTUTH3ALMS U JIP.) He3Ha-
YHUTEIBHBIX Pa3MEPOB.

[Tpu pe3kux nuBepcusix PT-napameTpoB MpoucXoauT cTy-
MeHYaThli pacriaj 30J0TOHOCHBIX KOMIUIEKCOB TIpH Ooiee
BBICOKOH Temrepatype. [Ipr 3ToM HavallbHbIE TOPLUH 30710~
Ta KPUCTAIIIM3YIOTCS B BU/IE TOHKO3EPHUCTOM BKPAIUIECHHOCTH
B Cysb(uiax xene3a. Ha 3aKmounTebHbIX CTa/IMsIX BbIIETCT-
Csl CaMOPOJTHOE 30J10TO.

B 3THX yci0oBUsX cylecTBOBaHMS TapareHe3nca 30510Ta ¢
MUPHUTOM, TUPPOTHHOM M MAarHETHUTOM MPOUCXOAMUT YaCTHY-
HOE pacTBOPEHHE MUPPOTHHA, 30J10Ta U IEPEOTIIOKEHHUE 1OC-
JIEJTHETO B BHICOKHX CTETICHSIX OKHUCIICHUSI — C TUPUTOM U Mar-
HeTUTOM. KyMMUHITOHUT XJTOpUTH3UpYeTCs. POPMUPYIOTCS
OTHOCHUTEJIBHO MOIIHBIE 30HBI OKBAapIEBaHUS M KBapIEBO-
KUJIbHBIE 30HBI, TPUYPOUYECHHBIE K yHaCTKaM IepecianBaHus
(HOTA YacTOro) MeTaMophHUECKHUX TOPOA Pa3HOH KoMIIe-
TEHLMH ¢ 00pa30BaHMEeM Ha paHHEW cTaauu Oosee BBICOKO-
TeMIEepaTypHOTo MapareHe3nca 30J10TO-XaIbKOIIMPUT-apPCeHO-
MUPHUT-MOJINOICHUT, a TI03/IHEE — 30JI0TO-0JIEKITBIC PY/IbI-BHC-
MYTHH-C(aJepuT-TaJIeHUT Ha yyacTKax 0oJiee paHHUX CYIlb-
(UIHBIX TapareHe3ncoB.

2.4.2. Tonomunepanozuyeckue npusHaKu mooenetl 4emol-
pex nocnedo8amenbHO HAlONCEHHBIX 2e0102UHECKUX NPOYeC-
cos («mempazennuvixy). Huxe mpuBoasTCs TOMOMUHEPAIIO-
TMYECKHe IPU3HAKU OJHON U3 TAKUX MOJIEIICH.

I') BeBeTpuBanme — 3eseHOCTaHIIeBas (aIvst — aIbOUTH-
TBI-TPEI3eHbl — BBHICOKOTEMIIEpATypHAast THAPOTEpMabHAS
CTajusl.

CornacHo 3T10# Mozenu (GopMHUPYIOTCS MIPOTSKEHHBIE U
OTHOCHTEJIEHO MOIIIHBIE 30HBI «PETPECCHBHBIX» OKOJIOPYI-
HBIX I3MEHEHUH (TIepBbIe COTHH METPOB), CPEIH KOTOPBIX Ipe-
o0ajaeT KaluITaTH3aIus, OKBapLeBaHUE U TeMaTHTH3aLHSI.
BMmecTo nmuppoTHHa KpUCTAIUIN3YETCS TUPHUT C PACTBOPEHH-
€M TEepBOro.

Ha nipoyKTHBHBII NapareHe3nc 3e1eH0CIaHIeBoi (annu
—30JI0TO-XJIOPUT-KapOOHATHI (BO3MOYKHO >KEII€3UCTHIE )-ITUPUT-
NUPPOTHH HAKJIa [bIBAETCS MTapareHe3nc albOUTHT-Tpei3eHo-
BOM (a3bl runabuccabHBIX TPaHUTOUAO0B — anpouT-KITII-
KBapI-MyCKOBHUT-O0MOTUT. KpoMe 0CHOBHBIX MUHEPAJIOB ITPH-
CYTCTBYIOT OPTHT, KCEHOTUM, MOHALIUT U TypMainH. TOHKO-
JIMCIIEPCHOE 30JI0TO TPH 3TOM BXOJIUT B CYJIb(HBI B BUJE PH-
Mecu. [Ipn nanbHeimeM HaxoxeHUHn cHOPMUPYIOTCS 30HbBI
OKBapIEBaHUs C OPTOKIIA30M, TONA30M, TYPMAJIMHOM U BbI-
COKOTEMIIEpaTypHBIMH CYJIb(HIaMU — XaJIbKOTMPUTOM, BUC-
MYTHHOM, TaHUTOM H, 110-BUIUMOMY, apCEHOTTUPUTOM.

GEORESURSY  4(63) 2015, vo

30110TO BCTpEeUaeTcst B CAaMOPOAHOM BHJE U (popMHupyeT
NPaKTHYECKH UIMOMOP(HBIC KPUCTAIIIBI Pa3HBIX pa3MepoB,
YacTO B CPOCTKAX C XAIBKOMMPUTOM U TUPPOTHHOM, & TAKXKE
KPYTHBIE MPOBOJIOYKOBH/IHBIE BBIJICIICHHUS, IEHIPUTHI U JIpY-
rue (opMbI B KBaplie B IapareHe3uce ¢ MHOTOYHCICHHBIMU
MHTEpMETAUTHIaMH BUCMYTa, TEIUTypa, cesieHa. ToHkoauctep-
CHOE 30JI0TO U3 paHHUX CyJIb(UI0B U Cynb(oapceHU 0B Tie-
pepacripenenseTcst U KOHIEHTPUPYETCs B KBaplie.

3. OneHKa nepcneKTUBHOCTH

PYAOIIPOABJICHUSA

Anzopumm oyenxu. Ha nepBoM stane npu OLeHKe nepc-
MEKTUBHOCTH KOHKPETHOTO 00BEKTa MPOBOANTCS aHAJIN3 TIPO-
THO3HBIX KpuTepues. [Ipy 5TOM aHanmM3upyeTcs 1 yCTaHaBIIH-
BaeTCs MPOUCXO’K/ICHUE (THIIEPreHHOE, CEIMMEHTOTeéHHOE, Me-
TaMop(OreHHOe WK YJIBTPaMeTaMoppOTreHHO-MarMaToreH-
HOE) ¥ TeHe3NC 00beKTa (KOHKPETHBIE Te€0IOTHYECKHUE TPO-
L[eCChl, KOJIMYECTBO KOTOPBIX B IpeJesiax OAHOTo 0ObeKTa
MOXET JIOCTHTaTh YETBIPEX).

Ha BTOpOM 3Tare npoBOANTCS aHAJIN3 TOMCKOBBIX IMPHU-
3HAKOB 00BEKTa. AHAIM3NUPYIOTCS Pa3INYHbIEC BEIIECTBEHHBIE
(IIMpOKHE 1 y3KHE TapareHe3nchl, OHTOreHMYeCKue, (uiore-
HUYECKHE, TEPMOOAPOreOXMMHUECKHE U TeHETHYECKNE TTPH-
3HAKH) U CTPYKTYPHO-TEKTOHUYECKUE TPU3HAKH.

Ha nociennem srarne npoBOJUTCS TOMOMUHEpaIOruiec-
KWl aHaJTN3 C BBIJICJICHUEM TOTTOMHUHEPATIOTHIECKHX TPH3HA-
KOB U YCTAHOBJIEHMEM UX COOTBETCTBUS CIIOMKHBIM [€0JI0r0-
TeHEeTHYECKUM MOJEIsIM. B 3aBepiieHny aHain3a CTpOUTCS
TOIIOMHUHEPAJIOTNYECcKasi CXeMa MEepPCIeKTUBHOCTH 00BEKTa C
BBIJICJICHUEM Ba)KHEHIIIMX MOMCKOBBIX y4acTKOB. B kaxaom
y4acTKe OLIEHUBAETCS MOCIIEA0BATEIbHOCT (POPMUPOBAHNUS
PYAHBIX CTaIMH, ¥ BBEIJEIAIOTCS OJIaronpHsATHBIE PY/IHBIE TEla.

B Tabmuue 1 npuBeaeHbl OCHOBHBIE T€HETHUECKHE Mapa-
MeTpbI HanboJIee N3yYEeHHBIX 30JI0TOPY/AHBIX 00BbEKTOB YKpa-
MHCKOTO IIIUTA U X CYTIEPIIO3HLIHSL.

3aKjIoueHne

Takum 06pa3om, BeTyIMMHU MTPOTHO3HBIMU KPUTEPUSIMH
30JI0TOT0 Opy/EHEHUs B JOoKeMOpuiickux kommuiekcax YIIJ
SIBJIAROTCA HaﬂeOJ’IHTOJ'IOFPI‘IGCKHfI, MeTaMOp(i)OFCHHLII;'I U yJib-
TpaMCTaMO(1)0F6HHO-M3FM3TOF6HHLH>1.

CI/ICTeMa MOUCKOBBIX MPU3HAKOB 30JI0TOI'O OPYACHCHU A
BKJIIOYAC€T MUHEPAJTOTNYCCKHUEC TPU3HAKH (OHTOFCHI/ISI aKIec-
COPHBIX U PYAHBIX MUHCPAJIOB, TCpMO6apOFCOXI/IMI/I$I BKJIHO-
quPIfI, (I)I/IJ'IOFGHI/ISI U MaparcHeTU4CCKUC acCoualliu akuec-
COPHBIX U PYJJHBIX MUHEPAJIOB), CTPYKTYPHO-TEKTOHUYECKHUE
IMpU3HAKH (BLICOKOFpa)II/IGHTHLIe 30HBI HpI/I60pTOBLIX ydac-
TKOB CUH()OPMHBIX W/ TPOTOBBIX CTPYKTYp KaK BasKHEMH-
X TCOXUMHUYECKUX 6apLep0B; 30HbI HAJIOKEHUSA THAPOTEP-
MaJIbHBIX PaCTBOPOB HAa paHEC MeTaMOp(l)I/IBOBaHHLIG nu MeE-
TaMOp(l)I/I‘IeCKI/Ie O6pa30BaHI/IH C MAaKCUMAaJIbHOM KOHUECHT-
pauneﬁ 30JI0TOI'0 OpYACHCHU S, allTUKAJIbHBIC YaCTU FI/IHa6I/IC—
CaJIbHBIX T'PAHUTOUAHBIX MAaCCUBOB C MPOABJICHUAMHA IIPO-
HEeCCOB IMHEBMATOJIU3a (aHB6I/ITI/I3aLII/I$I, Fpeﬁ3€HHBaHHH), a
TaK>XK€ 30HbI HAABUT'OB-IIOAIBUT'OB Cy6FOpH30HTaJ’IBHOFO 3a-
J'IO)KCHI/ISI), TCHCTUYCCKUC MPHU3HAKH MPOTrPECCUBHOTIO PEru-
OHAJIBHOT' O MeTaMOp(I)I/ISMa, «(IPOrpeCCUBHBIX» METacoMa-
TUTOB, MPOLCCCOB yJ'ILTpaMeTaMOp(l)I/ISMa—MaFMaTI/IL’uMa u
«perpeCCUBHBIX» METACOMATUTOB (1'[0 MHHCPAJIbHBIM ITapa-
I'CHE3HCaM, l"J'Iy6I/IHe 1 XapaKTepy KpucTtallin3aluu, icpBui-
HOMY COCTaBy NHepepadaTbiBaeMbIX TOJIII) U TOMOMUHEpa-
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PHIiCKHX KOMILIEKCAX YKPAHHCKOTO IHTA

JIOTHUYECKHUE MPU3HAKY (IIMPOKUE MUHEpAJIbHBIE TapareHe-
3MCBI, BBIJICJICHUE U MTOCIIEIyoIee KapTHPOBAHUE KOTOPBIX
JIaCT BO3MOYKHOCTb BBIICJIUTh YYaCTKH HAJIOKEHHS TPOAYK-
TUBHBIX THAPOTEPMAIIbHBIX PACTBOPOB HA METaMOP(HU30BaH-
HBIE Y4aCTKH, 000TaIIeHHbIE 30JI0TOM C YCHUIIEHUEM PYyIHO-
'O MOTCHIIAANA).

BebiienieHHbIe TPOrHO3HBIE KPUTEPHH M TOUCKOBBIE MTPH-
3HaKU (GOPMHUPYIOT ONTHMAIbHYIO CHCTEMY IPOTHO3UPOBa-
HUSI 30JI0TOPY/IHBIX 00BEKTOB B gokeMOpun Y1l 1 10mKHBI
OBITH MOJIOKEHBI B OCHOBY aJlTOPUTMa MPOTHO3HO-TIOMCKO-
BBIX pa0oT.

Ha ocHOBaHMM MPOTHO3HOW OLIEHKH M YCTaHOBJICHUS T10-
MCKOBBIX TIPU3HAKOB 30JI0TOTO OPY/ICHEHNS], BBIPAOOTaHHBIX
npeiaraeMoi MEeTOIMKOH, y4acTKaMH 3eMHOW KOpBI, Hau-
0oJiee NepCHeKTUBHBIMU I 0OHAPY>KEHHS 30JI0TOT0 OpY-
JICHEHHUS] IPOMBIIUIEHHOTO THIIA, SIBJISIOTCS YYaCTKH Hallo-
JKEHHMs pErHMOHAJIBHOTO MeTaMop¢du3Ma He Bblme ampudo-
JUTOBOW (palMu Ha KpaiiHe c1a00 COPTUPOBAHHBIEC BYJIKa-
HOT€HHO-0Ca/I0YHbIE TOJIIIN THUIA IPAyBAKKOB C YaCThIM T1e-
pecilauBaHWEM pa3pe3oB M MOCIEAYIOIEro HAJT0XKEHUS Ha
9TH YYaCTKH NMPOILYKTOB PErPECCUBHOTO BHICOKO-, CPETHE- U
HU3KOTEMIIEPaTypPHOTO THAPOTEPMATIBHOTO METacoMaro3a
KakK pe3ysbTara 3BOJIIOLUH T0CTMAarMaTOreHHBIX (IIIOUI0B
HEeOOJIBIINX TITYTOHOB TMIa0MCCaTIbHBIX TPAaHUTOUI0B HOP-
MaJbHOTO psiza (¢ rryOuHo#i dpopmupoBanus 3-5 km). [Ipu
9TOM TPOLECC PYJOOTIOKEHHS OyleT MPOUCXOANUTH C TO-
CTETIEHHBIM NEPEOTIOKECHUEM U HAKOTNICHEM CaMOPOIHO-
0 30JI0Ta.

B nmpenenax VII npeniosxeHHbIA alropuT™ MO3BOJISET
CUUTATh UCTOUYHUKAMHU PY000pa3yomux (rion1oB Ha yyac-
TKax MHrymno-MHrynenxoro n BosiblHCKOTro GJI0KOB — rpaHUTO-
U1kl KUPOBOTPAJCKOTO M SKHTOMUPCKOTO KOMILIEKCOB, IS
Byrcko-PocuHckoro 6110ka — rpaHUTONIBI TETHEBCKOTO KOMII-
nekca, 11t CpeTHeNpUAHENPOBCKOTO OI0Ka — TPaHUTOMIbI
CYPCKOTO KOMITJIEKCa, MOTyYHBILETO pa3BUTHE BO BCEX 3eJIe-
HOKaMEHHBIX CTPYKTYypax, a TaK)Ke I'PaHUTOM bl MOKPOMOC-
KOBCKOTO M JIEMyPHUHCKOTO KOMIUIEKCOB, At [IprazoBckoro
0J10Ka — TPAaHUTOM/IbI IIEBYEHKOBCKOTO M YaCTHYHO OOMUTOU-
HEHCKOro KoMIuiekcoB. CamMH e pyIoNpOsIBICHHUS Yallle Bee-
T'O PeasM3yI0TCs B PETPECCHBHBIX METACOMATUTAX alTbOUTHUT-
IPEM3eHOBOTO MM THIPOTEPMAIILHOTO THIIA, CBS3aHHBIX C
YHOMSIHYTBIMH KOMITJIEKCAMH M PACIIOIOKEHHBIX B MX aIlH-
KaJIbHBIX YacTsIX.

OueBUTHO, YTO U3BECTHBIE HA CETOHSIHUM JICHb PY/10TI-
POSIBIICHHSI JIETKO YKJIaJbIBAIOTCSl B MPEIIIOKEHHYIO CXEMY
(Tabx. 1). [ToaTOMy HHTEPECHBIM MPEACTABISAETCS] BOIPOC O
TEOPETHYECKOM pacieTe HOBBIX €lle HE OTKPBITHIX PyAONpo-
sBieHni. C TOYKH 3peHHs aBTOPA, K TAKUM Y4aCTKaM MOYKHO
oTHecTH Mexaypeube Muryn-Uarynen ¢ Moo rugporep-
MaJIbHOI popabOoTKOH, OTMEUEHHOM B pe3yJsbTare MpoBee-
HUSI TE0JIOTOChEMOYHBIX padboT MacmTada 1:200000 1 moka
JIOJDKHBIM 00pa3oM He OLIEHEHHOH.
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The Forecast’s Criteria and Search Signs of Gold Mineralization in the
Precambrian Complexes of the Ukrainian Shield

O.V. Dragomyretskyy
Odessa 1.1. Mechnikov National University, Odessa, Ukraine
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Abstract. The forecast’s criteria and features of search
signs systems of gold mineralization on the example of
Precambrian complexes of the Ukrainian shield are discussed
in this article. Complex geological-genetic models of the
Ukrainian shield gold systems produced due to sequential
imposing (superposition) of several geological processes are
the basis for real gold objects forecast.The forecast’s criteria
which determine the origin and genesis of gold mineralization
are offered to be paleolithological, metamorphogenic and
ultrametamorphogenic-magmatic. The main systems of search
signs indicators for gold mineralization are mineralogical,
genetic, topomineralogical and structural-tectonic. On the
basis of these criteria and signs the algorithm of forecast and
search for gold mineralization with promising areas location
was developed.

Keywords: search signs, forecast’s criteria, gold
mineralization, Precambrian, Ukrainian shield.
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