CTpoeHue pyaHbIX MeCTOPOXAEHWUI

JLWENOHNPOBAHHDIE PA3PbIBHbIE
CTPYKTYPbl YYAMWUHCKOIO PYAHOIO Y3/1A
B HUAKHEM MPUAMYPDE

YuamuHckul pyoHell y3en 8 HuxHem lpuamypee Haxooumcsa 8 80c-
MOoYHOM Kpbiie JIUMYpUdHCKO20 CO8U2A 8 ONEPAIWUX MeXN1acmosbix
cesepo-80CMOYHbIX pa3iomMax, obpasyoujux sesocosueosellti oynaekc. [lo-
KasaHo, Ymo 8 dynsiekce Mex0y cO08u2aMu pachosaazarmcsa 3WesoHu-
DOBAHHbIE PA3pPbIBHbIE PYOHO-MdeMamuydeckue CmpyKmypsl pacmsXeHus.
Mnowadu paseumus 3mux cmpykmyp nepcnekmueHsl 01 NOUCKO8 HO-
8bIX CpasHUMesibHo 6eO0HbIx 601bWE0OBEMHBIX WMOKBEPKOBbIX (NPOXUIT-
KOB0-8KPANJIEHHbIX U XUJIbHO-NPOXUJIKOBbIX) 671a20pOOHOMEMAI/TbHBIX 3a-
nexel, pyOHbIX 30H U 6OHAHUEBbIX pYyOHbIX cM0s1608. 3aKOHOMepHoe pas-
MewjeHUe 8 pyOHOM noJie paspui808 CKAbIBAHUA U pACMsXeHUs, Oocu
CUHKJIUHA/IbHOU CK/1IAOKU Nn0380JiAem paccMampugams UX KaK napazeHe3
CMpYKMYypHbIX (pOPM, B03HUKWUX 8 06CMAHOBKe CyOMepuOUOHATbHO20
(C3 340°) cxamus e pexume mpdaHcnpeccuu, npu KOmMopom npoOyK-
MmueHsIl pexum 0718 8HeOpeHUs MdaM OCHOBHO20 U KUC/I020 COCMABOS,
pYyOOOMJIOXKEHUS 0Meeyas yc/108UAM JIOKAZIbHO20 PACMAXeHUA (pexum
mpaHcmeH3uu).

Kniodegoble co8a: 30/10mo-pedkomMemasnibHelli mun, pexum mpaHc-
npeccuu U mMpaHcmeHsuu, c08u208bili Oynsiekc, pyOHbIU y3es, 3UesiOH,
HuxHee lNpuamypee.

WNccnepyemblii 0OOBEKT pacnonoXeH B YNbUMHCKOM paiioHe Xaba-
poBckoro Kpas. Ero reonorvyeckasa nosvuusa onpegenseTca npwu-
HapNeXHOCTbIO K MNunbda-Jilumyprninckorn 30N10TOHOCHOW 30He B Mpe-
Jenax cesepHoro cermeHTa CuxoT3-ANMHbCKON MOKPOBHO-CKNaA-
yaTton cuctembl (puc. 1). InaBHaA yepTa, Kak 1 APYrux pyaHbIX y310B
30JI0TOHOCHOTO paroHa [16, 17], - NpUypoUYeHHOCTb K CeBepo-BOC-
TOYHbIM pa3fioMam, oneparWwUM JINMypPUYaHCKUN MePUANOHANbHbIN
CABUI. YUaMUHCKNA PYOHbIA Y3en COXEeH HUMXHEeMEeNOBbIMU TEM-
HO-CEPbIMU [0 YEPHBIX aneBpPoOAUTaMM U FAUHUCTbIMK CllaHLaMu
MUOHEPCKOWN CBUTbHI, ClaraloWwmnummn Aapo CUHKAWHANM C yrnamy na-
JeHna KpbinbeB 60° Ha ceBepo-3anag U ro-soctok (puc. 2). C
dnaHroB cknagKy GNOKMPYIOT COBWIY, MPOCNEXUBAOLWMECA B Ha-
npasfieHnn ceBepo-BocTok 30-40° NHTpy3uBHbIe NnopoAbl B paio-
He Mo CpaBHEHMIO C 0CAJOYHbIMU PACNpPOCTPaHeHbl MeHbLe. Kom-
NneKc ManblX UHTPY3UI NpeacTaBsieH Mo3gHEeMeNnoBbIMY AankaMu
namnpodupos rabbpo-rpaHOANOPUTOBON (HUMKHEAMYPCKUI KOMI-
NeKC) M WTOKaMMU NaneoLeHOBbIX rpaHMT-MopeupoB rabbpo-rpa-
HUTOBOW (BEPXHEYAOMUHCKUI KoMneKkc) dopmauunii [4, 5]. LWTokn
OKpY>KeHbl OPEONIOM MHTEHCUBHOIO MPUKOHTAaKTOBOIrO WU3MeHeHUs
nopopa. PoroBrky pa3suTbl Ha nnowaan 8 KM? B HaAblHTPY3VBHOM
30He pyAoreHepupyowen KPUNTOMHTPY3UM FPaHUTOUAOB, npen-
nonaraemon Ha rnybvHe no reodraNYeCcKUm AaHHbIM.

PyoHbI y3en OTHOCUTCA K 30/10TO-pefKoMeTanbHomy Tuny [2].
Pynpbl xapakTepur3yTca HalmumeM WrpoKoro Habopa 3nemeHToB —
Au, Ag, As, Pb, Sn, W, Be. YcTaHoBREHbI TakxKe nnaTuHougbl. CTpyk-
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Puc. 1. NONOXEHUE YHAMUHCKOTO PYAHOTO Y3J1A B TEK-
TOHWUYECKMX CTPYKTYPAX HUMHETO MPUAMYPbS:

ApeBHUe nnatdopmeHHble CTPYKTypbl: 1 — Cubupckui
KpaToH, 2 — BypenHCKMIA KOMMNO3WTHbIA MaccuB; obpam-
nALWme NOKPOBHO-CKNagyaTblie cnctembl: 3 — MoHrono-
OxoTtckas, 4 - CuxoTa-AnvHbcKas; 5 — CUXoT3-ANUHbCKUIN
BYJIKaHOTreH; 6 — JIUMYpPUYaHCKMIA pa3nom

TYPHbIA KOHTPOJIb MarmaTUYecKnX W PYAHbIX Ten
onpependeTca CABUroBbiM Aynnekcom. CABMIroBbin
AynneKkc — coyeTaHue ABYX KynMcoobpasHbIX neBbIX
WM NpaBblX CABWUIOB, COMKHYTbIX CMCTEMO cybna-
pannenbHbIX [OYEPHUX OMepAWmnX pa3pbiBOB [6,
23]. Pa3pbiBbl onepeHus, pacnonaraacb KynmcHo, 06-
pa3yloT 3LENOHNPOBaHHbIE Pa3pbiBHble CTPYKTYpbI,
umerwLe KOMOUHMPOBAHHY CABUrO-COPOCOBYIO
(TPaHCTEH3VOHHbIV AYNNEKC PacTAXKEHMWA) UK CABU-
ro-B36POCOBYI0 (TPAHCMPECCUOHHBIN AYNNeKC CXKa-
TUA) KMHEMATUKY. Pe3ynbraTbl NPOBeAEHHbIX dKCMe-
pUMEHTasIbHbIX TEKTOHOPU3MUYECKMX UCCNefoBaHUN
XOPOLIO COMNacyloTcA C AaHHbIMM O pacnpegeneHnn
Marm 1 pyg B NpMpPOAHbIX gynnekcax [8, 10, 13-15,
20-23]. CaBuroBble gyneKcbl BbiABMAEHbI B pa3finy-
HblIX MO BO3pacTy CTpyKTypax CuxoTa-AnuHsa, rae
OHU KOHTPONUPYIOT 3GOY3NBHBIN U UHTPY3UBHbIN
MarMaTu3Mm, pygHble y3fbl U ParioHbl C ONOBAHHON,
nonnmeTanmyeckor, BonbdbpaMoBon 1 30/10TON MU-
Hepanu3ayven [9, 12, 15, 18, 19].

B Hawem cnyyae pynniekc nepBoro nopsAnaka
06pa3yloT ABa CeBepPO-BOCTOYHbIX pa3fnioma — [Mmas-
HbIl 1 BonbdpamoBbili, 6nokupyowme ¢ ¢naHros
AQPO CUHKNVHANbHOW CKnafku. B ceBepo-3anagHom
Kpbine cKknagky [MaBHbI pa3nom obpasyeT TpaHCc-
TEH3VIOHHYI0O BEEpHYI0 CTPYKTYpPy TuMa «KOHCKUW
XBOCT», KOTOpasA BO3HMKIIA Ha KOHLIe pPa3fioMa, KOM-
NeHCMpys ero CABWroBble MepemelleHns. ITOT MeX-
MnacToBbIli CPbIB AYyroobpasHo MpocCTUpaeTcs, us-
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Puc. 2. TEONIOTO-CTPYKTYPHAA CXEMA YYAMWHCKOIO
PYAHOrO Y3NA (a), TEONOTUYECKUIA PA3PE3 (6) (mo [6],
C U3MeHeHUAMM):

1 — HMXXHEMenNOoBble aneBPONUTbI N aprUINTbI NMUOHEpP-
CKOW CBUTBI; 2 — AalKN 1 LWITOKM CneccapTuToB (a), rpa-
HUT-NOPPUPOB (6); 3 — OCHOBHbIE Pa3fIOMbl C BEKTOPOM
cMeweHnAa KpoinbeB (I — MasHbii, || - Bonbdpamosbii);
4 — KOHTYpbl NPUCABUIOBbIX PYAHO-MarMaTUYeCcKnx 30H
TpaHCTeH3un ¢ npoaykTusHom Be-W-Au muHepanumsa-
uunen; 5 — oCb CUHKAWHANBHOW CKnagku; 6 — Gpekunu;
7 — KOHTYpbl Y6Oron 30510TOHOCHOCTU C MPOXMIKOBbIM
N MeTacoMaTUYeCKUM OKBapueBaHWeM; 8 — MUHepanu-
30BaHHble 30/10TOPYyAHbIE 30HbI; 9 — 3nemMeHTbl 3asnera-
HUA cnouctocTy; 10 — HanpaBfieHNA naTepasibHOro Cxa-
s (a), pactaxeHus (6); 11 — NUHWA reoNorMYyeckoro pas-
pesa A-A

rmbasAcb C CeBepO-BOCTOKa K IOro-BOCTOKY B CTOPO-
Hy onyLleHHOro 6510Ka, CMEeLEHHOro no TUMy CABU-
ro-copoca. K rnaBHom gucnokaumMm npumbikaeT Be-
€po06pa3sHbIN KYNUCHBbIA pAfj [aek OCHOBHOMO CO-
CTaBa B TpeliMHax OTpblBa CeBepO-3anafHoOro u
6n1v3mepranoHanbHOro npoctupaHua. Obwasa am-
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nANTyda CMeLeHnsa No CABWUTY NpeacTaBnAeT Cym-
My HeBONbLUMX CMeLLeHWIn MO NepUCTbIM pPa3pbiBaMm.

B t0ro-BOCTOUYHOM Kpblfie CUHKANHANM pa3BuTa
SWWeNOHNPOBaHHAA pa3pblBHAaA CTPYKTypa ceBepo-
BOCTOYHOrO NPOCTUPAHUNA, KOHTponmpyemas Bosnb-
bpamoBbIM CABMrOBbIM AYMNEKCOM BTOPOro nopsaf-
Ka. [MpOTAXEHHOCTb 3LIENOHVMPOBAHHOW Pa3PbIBHOM
CTPYKTYpbI 2,4 KM, wirpuHa go 0,6 km. OHa coctout
U3 KyNWUCHOro pAfa Aaek U HebGOonblUMX LieneBbIX
WHTPY3UN, CIOXKEHHbIX rpaHuT-nopdupamm. Marma-
TUYecKre nopofabl BbINOHAIOT NPUCABUIOBble pas-
asuru (pull apart), BbITAHYTble B CEBEPO-BOCTOYHOM,
penko 6nM3MepuanMOHaNbHOM HanpasneHun. Am-
nnuTyga nesoro casura no Bonbdpamosomy ayn-
nekcy okono 0,5 KM onpepenaetca No CyMMapHOMN
MOLLHOCTV BHEAPUBLLUXCA MarmaTuyeckux Ten 6es
yuéTa cknaguatbix CTPYKTyp. Takmm obpasom, Yua-
MVIHCKUW PYOHbIN y3en KOHTPONMpyeT CeBepo-BO-
CTOYHaA [ynjekCcHaa pyAHO-MarmaTuyeckasa 30Ha
NeBOCABUIOBOrO PACTAMXEHUA, KOMMEHCMPOBaHHasnA
no3fHemMesIoBbIM/A — NaneoLeHOBbIMM MarMammn oc-
HOBHOTO 1 KMCJI0rO COCTAaBOB U PYAHbIM BELLEeCTBOM.

B pacnpepeneHun pyaHbIX 3neMeHTOB 3Jecb
XOpOLWO BblpakeHa naTepanbHaA pygHaA 30Haslb-
HOCTb, KOTOpas MpPOABAAETCA B MPUYPOYEHHOCTU
penkomeTansibHol 6Gepunnnin-sonbdppamMoBort Mu-
Hepanusauumn K apeasny pasBUTMA MasbIX FPAHUTHbIX
WHTPY3UIN, TPEen3eHOB 1 Pa3pbiBOB B LieHTPanbHOM
yacTu nonA poroBukoB. Ha 3anagHom ¢naHre oHa
CMEeHAeTCA MONUMETaNNINYEeCKoN N 30/10TO-MblllbA-
KOBOW MUHepanusauunen, CTPYKTYPHO acCoLnnpyo-
Wen ¢ Mno3gHEMeNIoBbIMN AaikaMu CreccapTUTOB.
3a npepenamum KOHTaKTOBOrO Opeofia POroBUKOB
pacrnonoXeHo CypbMAHOe pygonpossfaeHne Knioy
ManuHoBbIn. 3010TOe OpyAeHeHWe MONUreHHoe U’
NONIMXPOHHOE MNPUCYTCTBYEeT BO BCEX TWUMaX PYyA.
30ecb M3BECTHbl 30/10TO-MbIWbAKOBOE MeCTOPOX-
fgeHve n Gepunnuii-sonbdpaMoBoe MPOoABAEHME C
3onotom. Mo gaHHbIM [4, 5, 7], nepBble nccneposa-
Tenu NPUWAN K BbIBOZY O 6onee paHHEM, Mo Cpas-
HEHWIO C pedKoMeTaslbHbiM, BO3pacTe 30/10TO-Mbl-
LWbAKOBOIO OpyAeHEeHUs.

YyaMMHCKOE 30/10TO-MbILLbAKOBOE MeCTOPOK-
[eHne Ha 3anagHom ¢naHre pygHoro ysna npeg-
CTaB/IEHO eAWHCTBEHHOW NPOAYKTMBHOW 30/10TO-
CyNbGUAHOM C MbILLbAKOM 30HON ApobneHus, nony-
ymBlen HasBaHue [maBHonm. lNpocTupaerca B ce-
BepoO-3aMafiHOM HamnpasJ/ieHMM MnapasienbHO Janke
CneccapTuToB, nepexofalmx B rabbpoamoputol.
[maBHyl0 30HY 06pa3ytoT pa3pbiBbl Pa3HbIX Hanpas-

neHuin, yto obycnoBuno eé ayroobpasHyio dopmy
N NPOTAKEHHOCTb 1450 M npu mowHocTu ot 0,8 o
30 m. Ha ceBepo-BOCTOKe e€ dpopmmpyeT Mexkniac-
TOBbIA CPbIB C KYIMCHBbIMU TOHKMMU »KMUnamMu KBap-
ua. K toro-3anagy yepes cucrtemy BbiNyKJbIX Ha ce-
BepoO-3anaj AyroobpasHbix MnapansiefibHbiX CKOJIOB
onepseT pa3pbiB pacTAKeHWA, NPOCTUPAOLNNCA
no asumyTy ceBepo-3anag 340° n toro-soctok 160°
napasnnenbHO pPernoHasbHOMy naTepasibHOMYy Cxa-
Tuo. Ero cmectutenb no AaHHbIM rOpHO-OYpPOBbIX
paboT nonoro (30-50°) cKNOHAETCA Ha CeBEPO-BOC-
ToK. lNpenBapuTenbHO OLEHEH NKWLWb t0ro-3anagHbin
¢dnaHr MMaBHOro pasfnioma B 6Gnoke NPOTAXKEHHO-
CTblo No npoctupaHuto 300 M Ha rybuHy 350 m.
3pecb pyaHyto 30HY 6rnokupyeT cybmepupnoHanb-
HbIl CKON C FMMHKOW TpeHuAa. Ha conpskeHun pas-
PbIBOB KBapLeBasA XWfa paclennaeTca Ha TOHKue
NPOXMIKM UM TYNO OKAHYMBAETCA C PEe3KUM yBe-
NNYeHnem MOLHOCTW. PypoBmelaowmii n 6noku-
pyoLWnIA pas3nombl UMET JOPYAHbIA BO3PacT, pyao-
OT/IOXKEHMEe CBA3AaHO C WX MOBTOPHbIMK OOHOBIE-
HUAMW. MoBbILWEHHAA MOLHOCTb PYAHOM 30HbI (OO0
30 m) HabnogaeTca npu M3rmbax pyaoBMeLLAoLLEero
pasfioMa Mo NPOCTUPAHUIO 1 NafeHuto (CM. puc. 2, 6).
OTO yyacTKM MOTeHUManbHbIX PyAHbIX cTON6oB, rae
WNHTEHCUBHO MPOUCXOANNN LUMPKYAALNA PYAHbIX pac-
TBOPOB, MeTacoMaTO3 BMeLLaloLWmnX nopos U pyao-
oTnoxeHue. B uenom pygosmellarolmin cesepo-3a-
nagHbli pa3fioM ABAAETCA npaBbiM cOpoco-caBu-
roM C 3aKOHOMEPHO OPUEHTMPOBAHHOW CUCTEMOW
onepALWKX TPELWH NPpWY BbIKNMHMBaHWUW. PyaHas 30-
Ha ClioXeHa OpekunAmY, KaTakfasuTaMu U MUSIOHN-
TaMM MO BMELLAOWNM aneBponuTam 1 necyaHnKam.
O6noMKKM OocafouHbIX nopog, pasmepom 1-3 cm,
CLEeMeHTUPOBaHbl CMHEBATO-CepPbIM KBapLem W Ha-
CblleHbl CKOMIeHnAMU cynbdUAoB C MPUMECAMM
cepuuuTa, XNopuTa, KapboHatoB 1 snvpoTa. B npe-
Jenax pyaHOM 30Hbl OTMeYalTCA MHTepBasbl CrsoLL-
HbIX 30/10TO-CyNnbGUAHBIX PyA, CONPOBOXAAEMbIX MO-
nocamu oKBapLieBaHMA C CETYATO-BKPaNIeHHbIMU py-
damu. B pyaax ycTaHOBNEHO BblCOKOE cofepaHue
(o1 7 po 30%) cynbduAHbIX MUHEPANOB: apCeHOoNu-
puTa, NMpWTa, rafieHnTa, Xanbkonupura, chanepuTa,
nuppoTtuHa [5, 7]. Kpome Toro, BCcTpeyvaloTca aHTu-
MOHWT, BUCMYTUH, OynaHXepuT, KaccuTeput, camo-
poAHble BUCMYT U 3010TO. KBapueBble NPOXWUIIKN
c BonbdpamMmTom OBHapyeHbl B wTosibHe N2 1 1
CKBa)kMHax, a TakXe B AesloBMasibHbIX 0610MKax 40
pacrnonoXXeHHOro Ha BOCTOKe Gepunnuii-sonbopa-
MOBO-30/10TOr0 MPOABJIEHUA.
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3010TO B pyfax TOHKOAUCNEPCHOE 1 HaxoguTcA
NpeumyLLecTBeHHO B CBOOGOAHOM COCTOAHMWM, NNLLIb
4,6% ero cBaszaHo ¢ cynbéugamu. Bbicokme KoOH-
LeHTpaumm Au HabnopalTcsa B CMOWHBIX pydax (B
cpegHem 12,2 r/1), 6onee HM3KMe — B ceTYaTO-BKpan-
neHHbix (B cpegHem 7,0 r/T). CogepxaHua Ag cocTas-
nawoT 18,7-177,8 r/1, As 1,45-7,31, Pb 0,09-1,65, Sn
0,03-0,5, Zn 0,33, Cu, W, Bi - coTble gonu npouek-
Ta (0,05-0,08) [5, 7]. B pyme npucyTcTByeT opraHu-
yeckuin yrnepop (C,,), ero copepkaHme 0,225-
0,238% [11]. NicTouHnKkoM yrnepopa ABNAKTCA YIu-
CTble aNeBPONINTbl MUOHEPCKON CBUTbI. MOLHOCTb
30Hbl oKucsieHna 120 m. [MaBHbIN LEHHbIN KOMMO-
HEHT OKMCNEeHHbIX pya — Au (9,2 /).

OnHOUMEHHOE YuaMUHCKoe 6epunnunin-sonbopa-
MOBOe NposABJieHNe pacnosnioxeHo B 500 M BOCTOY-
Hee 30/10TO-MbllbAKOBON 30HbI. Ero pygHoe none
AnvHOM 2,5, wmnpnHonm o 1,2 KM npefcTaBneHo po-
roBvkamm c yborow BKpanieHHOCTbl Cynbouaos
W KBapua Ha nnowaaun 2,8 KM% B 30He BIAUAHUA
BonbdpamoBoro casurosoro gynnekca. Mexcasu-
ropble pa3gsury pynnekca (pull-apart) Bmewatot
MenKne UHTPY3UU 1 Jalku rpaHnT-nopdrpos, C Ko-
TOPbIMM aCCOLMMPYIOT Fper3eHbl CO LUTOKBEPKOBOW
N KunbHOW mopdonoruein pyaHbix Ten. 3a npege-
namu pygHOro nonsA K CeBepo-BOCTOKY W tOro-3a-
nagy Aanku rpaHUT-NnopdrpoB opyAeHeHEeM He CO-
npoBoXKJatoTcA. [pen3eHbl cOCTOAT K3 cntobl (Myc-
KoBMWTa, 6BOTUTA), KBapLa, NONEBOro wWnarta, Typma-
NVHa, Tonasa, ¢pfopuTa, a TakXe BOSIbGPaMuTa,
WweenuTa, 6epunna n Apyrux MUHEPanNoB, B TOM UYNC-
ne 3o0510Ta. B npomexyTke mexay CeBepHbIM 1 10XK-
HbIM y4yacTKamy Pa3BUTUA TPen3eHOB BCTPEeYaloT-
CA NMWb MeNKue MasioMOLLHble PyAHble XWMbl U
NPOXKUIIKN B pOroBrKax. BonbdpamoBble Xunbl Bbl-
MOMHAOT KpyToMnazarLlve TpewyHbl, MmetoLme 60mb-
Wen 4acTblo COrflacHoe C HampaBfeHneM faek ce-
BEpHOe 1 CeBepo-BOCTOYHOe npocTupaHue. Oco-
6EeHHOCTb H0XHOro yyacTKa — Hanuuve B 3amnafHoMm
SHIOKOHTaKTe WTOKa rpaHuT-nopdrpos cnaboopy-
AeHenbix 6pekunii B 30He WwWrpuHom 50-60 M, a Takxe
XU NpenmyLLecTBEHHO CeBepo-3anajHoro Hanpas-
neHua. bpekunn coctoAaT U3 06N1OMKOB POrOBMKOB,
CLEMEHTMPOBAHHbIX amIMTOBUAHBIMN Pa3HOCTAMU
rPaHWTOB M NermMaTougHol Moponon U3 KpucTas-
NOB NOJIEBOro LWMaTa, KBapua, dnopuTa C pacce-
AHHOWM BKpanJeHHOCTbio BoNbdpamuTa. [eTanbHo
30Ha OpeKkunin He usydyanaco. MpeawecTBeHHNKaMK
OpEKUMM CUMTANMNCb SKCMNO3MBHBIMU. A Kak 13BeCT-
HO, 3KCMNO3MBHble BPeKUNY BO3HMKAIOT NPU BYfKa-
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HUYeCKUX MpoLeccax, KoTopble Ha TepPUTOpPUK pya-
HOro ysna oTcyTcTBytoT. OUeBMAHO, 3TO TEKTOHMYe-
CKMe 6peKkummn obpyLUeHNs, CLLeMEHTUPOBaHHbIE rpa-
HUTHOW Marmoli, o6pa3oBaBWIMECA MPU PACTSKEHUN
6nokoB nopon B 30He Bonbdpamosoro cpsura. B
none pasBuTuA Opekumii obHapy eHbl aHOManum
30510Ta U cepebpa. B eAMHMYHbIX CKOMKOBbIX NPO-
6ax copepxaHue Au pocturaet 5 r/1, Ag go 400 r/T
[5]. Mpwn peTanbHOW pa3BefKe B 30He Gpekunint Mo-
ryT 6biTb BblABIEHbI 30/I0TOPYAHbIE CTONObI HEGOSb-
LWINX Pa3MepOoB B MJlaHe, HO 3HAUYUTENIbHOW NPOTA-
MKEHHOCTU Ha rny6uHy.

MpaKTnyecknn UHTepecC MpPencTaBAAlT KPyMHble
XuUnbl NPOTAKEHHOCTbIO 90-100 M, MoLWHOCTbIO 0,16—
0,77 m, cocToAwme B OCHOBHOM U3 KBapua. Cogep-
»kaHne WO; ot coTtbix gonen go 9,0%, BeO ot cnepos
A0 0,59%. Bctpeyvalotca manomoLyHble (1-3 cm) KBap-
LileBO-apCeHOMNUPUTOBbIE MPOXKMWIKM, CEKYLUME KBap-
LeBo-BonbdpamoBble Kuibl. OHM BbIMOSHAIT ceBe-
po-3anafHble TPeLWMHbl OTPbIBa, KakK 1 PYAOHOCHDIN
WHTepBan MaBHOro pasnoma.

CoBMecTHO ¢ BosibdppamomM B npobax crekTpasb-
HbIM aHaNM30M MOBCEMECTHO onpepensetca bepun-
nmn (go 1,5%). Hanbonblaa koHueHTpauua 6epwun-
Na yCTaHOB/MIEHAa B KBapL-MOJIeBOLUMNATOBbIX »KMax
MOLLHOCTbIO 3-5 cM. B 0bLiem o6bEMe nopobl Konu-
4yeCcTBO MUHeparna cocTtasnsaeT 4-5%, HO B OTAEeNbHbIX
cnyyaax pocturaet 30-50%. [pelizeHoBoe mecToO-
poxaeHune conepxunt 6egHble pyabl 0,01-0,03% BeO.

MNpwn pa3Begke [MaBHOM 30HbI 30/10TO-MbILWbAKO-
BOrO MeCTOPOXAEeHUA MNoAMeYeH NUTONOrnMYecKunn
KOHTPOJb, KOTOPbIN 3aK/oyanca B TOM, YTO MOYTK
BO BCEX FOPHbIX BblpabOTKax pyAaHas 30Ha 3aneraet
B MPOC/0e aneBpPOINTOB M MNHUCTBIX ClIaHLEB MOLL-
HocTblo 10-30 m. Mpocnon oTnnyaeTca oT 0ObIUHbIX
TEMHO-CepbIX pa3HOBMAHOCTEN Bonee cBeTsion ne-
nenbHO-CepoN NHOTAA C 3e/1IeHOBaTbiIM OTTEHKOM OK-
packon M1 3aneraeT COrfacHO HannactoBaHuio. He-
KoTopble reonoru [1, 2] Becb Munbga-Jinmypuincknn
PYAHbIA paioH paccMaTpuBalOT B KauyecTBe npepn-
CTaBUTENA UYEPHOCAHLEBOM reHeTUYeCKOW rpynrbl
HU3KOWN cTeneHn MeTamopdur3Ma C LWMPOKO MpPOAB-
NEHHOW O4YaroBOW pereHepauuen 3050Ta Mof BO3-
JeCcTBMEM ManblX MHTPY3uin cnabo anddepeHum-
pOBaHHbIX rpaHMTONAOB. B 3TMx ycnoBuAx 3a cuéT
MHOTOUYMCNEHHbIX WCTOYHUKOB PYAHOrO BelecTBa
0o6pasyloTca MeNkne U CpefHue LITOKBEPKOBbIE U
TOHKOXWJIbHble MeCcTopoXaeHusa 3onoTa. OgHUM 13
NOATBEPKAEHN CyLLEeCTBOBaHNA LUTOKBEPKOB U pyd-
HbIX 30H B M3MEHEHHbIX YepPHOC/aHLEeBbIX MOpodax
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NMUOHEPCKOWN CBUTbI CATy>KaT pe3ynbTaTbl UX JINTOXU-
MMWYeCcKoro (CKONKoBoro) ornpo6oBaHUs. 30/10TO U
ero anemeHTbl-nHaMKaTopbl (Ag, As, Pb, Bi) o6pa-
3yI0T WNPOKME HeNpaBuSIbHOM GOPMbl BTOPUYHbIE
Opeonbl, BbITAHYTble Monepék npoctupaHma Bonb-
¢dpamosoro casura (puc. 3). Gopma opeonos n ux
3aKOHOMEpPHOe CTPYKTYpPHOE MOJSIOXKeHVe B NPUCABU-
rOBbIX 30HAX PACTSKEHUS (PEXUM TpaHCTEH3KK) 6na-
ronpUATHbI ANA NPOABIEHUA LUTOKBEPKOBOIO U TOH-
KOXWUJTbHOTO OpYyAeHEeHUs.

[pyroi nepcnekTMBHbIN OOBEKT MOMCKOB NPO-
MBbILLIEHHbIX 30/10TO-MbILLbAKOBbIX PYAHbIX 30H — Be-
epHaa CTPYKTypa «KOHCKW/A XBOCT» [naBHOro pas-
NOMa, YKasblBawlWasa Ha pa3BUTME OrMepeHnsa Ha
60OV NNowWaAKn. Yribl OTKIIOHEHNA OMepPAoLWnNX
pa3pbiBOB OT rnaBHom gucnokauum 20-60° Oneps-
owue Aarkm OCHOBHOIO COCTaBa PAaCMosiOXKeHbl Ky-
nncHo ¢ warom ot 100-200 go 500 m. OHM ob6pasy-
l0T 3LWEeNIOH CeBepo-BOCTOYHOro npoctupanuda. Of-
Ha M3 Jaek Mopoj OCHOBHOrO COCTaBa MpPOCTMpa-
etca Ha 70 m napannenbHo [MaBHOW pPyAHOWN 30He.
Eé mowHocTb oT 4 fo 13 M, NPOTAXKEHHOCTL >500 M.
CKBaXkMHOW daiika nepebypeHa Ha ropusoHTe 437 m
B6MM3M pyaHOW 30HbI. BUAHO, UTO Aanku moryT ObiTb
MCMNONb30BaHbl Kak CBOeOOpa3Hble «MapKupyowme
rOpPW3OHTbI» ANA NMOUCKOB HEBCKPbITHIX PYAHbIX 30H.

AHann3 paspbiBHOW TEKTOHWUKM MoKaszan (cm.
puc. 3), UTO Ha MoWaAn PYAHOro MonA WNPOKO pas-
BUTbl Pa3pblBbl CEBEPO-BOCTOYHOIO HamnpasieHUs
(CB 40°), npnypoueHHble K MeX- U BHyTpudopma-
LUMOHHbIM CpPblBaM Ha KOHTaKTaX OCafO4HbIX Mopog
pa3HOM KOMMETeHTHOCTU. BbigepaHHOCTb pa3pbl-
BOB MO MPOCTMPAHUIO CBUAETENbCTBYET 06 UX 3a-
NOXEHUM B YCNIOBMAX CKaTuA (CKosioBaa npupopaa).
PyoHble Tena u KBapueBble WJiibl, BbIMOMHALLWME
TPewWyHbl 1 pa3pbiBbl pPacTaXeHna (OTPbIBa), NoKa-
NU3YTCA rNaBHbIM 06pa3oM B pa3pbiBax CeBEPO-
3aMagHoro 1 6nM3MepUANOHANBHONO HamnpasiaeHU.
B 3Tux e paspbiBax cocpefoToyeHbl 60MbLNHCTBO
[laeK OCHOBHOFO, peke KMCIoro coctasa (cM. puc. 3).
Hankn nopop KMCioro coctaBa NMpenmyLeCTBEHHO
3aerawT B CEBEPO-BOCTOUYHbIX MOCOMHbIX pPa3pbl-
Bax. CoBnageHne NpoCTMPaHU Jaek N PyaHbIX Ten
CBMAETeNbCTBYeT O HEOAHOKPAaTHOM MPUOTKPbIBa-
HUM TPeLWWH, NO KOTOPbIM OcCylWecTBAANacb ANu-
TeNnbHaA CBA3b C MarmaTUYeCKMM O4Yarom uam uc-
TOYHMKOM PYyAHbIX Gongos.

Taknum ob6paszom, NpoBeAEHHBIMU UCCIe[0BAHM-
AMU YCTAHOB/IEHO, YTO XapaKTep pa3MeLleHus 30510-
TO-peaKoMeTansibHOM MuUHepanu3aumm obycrnoBneH

Puc. 3. CTPYKTYPHbII KOHTPO/b FEOXUMMYECKIX AHO-
MAJTAA Au, Ag 30HAMI PACTAXEHISA HA KPbIMbAX BOJIb-
OPAMOBOIO CA1BUTA:

1 — caBUr; 2 — rpaHuLbl CTPYKTYP PacTAaKeHUs; 3 — KOH-
Typbl aHomanuin Au (a) n Ag (6); 4 — KOHTypbl yboroi
30/TOTOHOCHOCTU C MPOXKMJIKOBbIM 1 METaCoOMaTUYeCKNM
OKBapLieBaHMeMm; Ha po3ax-gmarpammax: | — pa3pbiBbl CKa-
NblBaHMA (KpacHoe), pacTaxeHus (UEpHoe) — cynbouaHo-
KBapLeBble Wbl U NPOXunku; Il — gakm OCHOBHOroO
(3enéHbIn), KNcnoro (opaHXeBblll) COCTaBOB

COBOKYIMHbIM BIUSAHUEM FreOfMHAMUYECKNX, CTPYKTYp-
HO-TEKTOHUYECKMX, INTONOro-CcTpaTurpadpuuecknx u
MarmaTuyeckmx ¢akTopoB, B YaCTHOCTU pacrono-
KEHHOW Ha rnybuHe pyporeHepupyowen Kpunto-
WHTPY3uneln rpaHUTOnZoB.

3aKoHOMepHOe pa3melLeHe B PyLHOM Mnofe pas-
PbIBOB CKanblBAaHWA W PacTAXKEHMWA, OCU CUHKNHANb-
HOW CKNaKu, NO3BOJSIAET paccMaTpuBaTb MX Kak na-
pareHe3 CTPYKTYpHbIX ¢opm, 06pa3oBaBLUNXCA B 00-
CTaHoOBKe cybmepugmoHanbHoro (C3 340°) cxatua B
pekrnme TpaHCnpeccun, Npu KOTOPOM MPOAYKTUB-
HbI PEXMM ANA BHEOPEHUA MarM OCHOBHOTO U KUC-
NOro COCTaBOB, PYLOOT/IOKEHMA OTBeYan yCJI0BMAM
NIOKANbHOrO PacTsKeHUA (PeXXnM TPAHCTEH3UN).

BriepBble BblaeneHbl 6raronpuaTHble Ans nokKa-
NN3auMn Py SLWENOHNPOBaHHbIE Pa3pbiBHbIE CTPYK-
TYpbl PacTAKeHWA B OMNePAIOWEN BeepHOW CTPYyK-
Type loro-3anagHoro otpeska [MaBHOro passioma u
Ha KpblibsAx BonbdpamoBoro pynnekca. lMNnowagm
pPacnpoCTpaHeHNA 3TUX CTPYKTYP FrOBOPAT O BbICO-
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KMX MepCrekTBax MOWCKOB HOBbIX CPAaBHUTEIbHO
6efHbIX 60/blEeOOBEMHBIX LUTOKBEPKOBbLIX (Mpo-
MUNKOBO-BKPAMNJIEHHbIX U KWbHO-NPOXUIKOBbIX)
61aropoaHOMETAIbHBIX 3aNexen, 6oraTbiX PyaHbIX
30H 1 GOHaHLEBbIX PYAHbIX CTONOOB B 30HaxX pas-
BUTUA TEKTOHMUYECKUX OpeKkunin BLONb KOHTaKTa
WTOKa rpaHuT-nopdupos. Mpu BepTUKabHbIX CMe-
LWEeHNsIX BNOKOB B pPeXMMe TPAHCTEH3UN BO3HUKA-
0T TPYAHO OTKpPbIBaeMble HaK/OHHbIe 3LeNoHNPO-
BaHHble pa3pbiBHble CTPYKTYpbl. X n3yuyeHve npea-
cTaBnAeT 60ONbWON NPaKTUUYECKUA MHTepeC, Tak Kak
C HMMW CBA3aHbl CKPbITble PyAHble Tena, He BbIXO-
AAlWMe Ha JHEBHYIO MOBEPXHOCTb.

MeTannoreHnyeckmin noteHuman Y4ammHCKOro
pyaHoro y3na oueHuBaetca B 45,7 T 3onota, 100 1
cepebpa, bepunnuin 1 Bonbdpam ABASIOTCA NOMyT-
HbiMU [3, 5].

Cmamea nodzomossieHa npu noooep)xKe 2paH-
ma [BO PAH 15-1-2-004 no npoepamme ¢yHOameH-
maneHeix uccnedosanuli JBO PAH «/JAJIbHUN BOC-
TOK» Ha 2015-2017 ee.

CMNCOK JINTEPATYPbI

1. bakynuH FO.M. Oco6EHHOCTM KPYMHOOGBEMHBIX Mec-
TOPOXAEHMUI 30510Ta (MoNMreHeTNYeCKas PyLoHOCHas
cucTemMa Ha uepHocnaHueBol 6ase). — Saarbrucken:
Lambert Academic Pablishing, 2014.

2. bypsak B.A. OcHOBbl M1HepareHun 3on0Ta. — Bnagmeo-
cTok: [lanbHayka, 2003.

3. fuc-Amnac «Heppa Poccum». 2017. [NeKTPOHHbIN pe-
cypc] URL: www.vsegei.ru.

4. UWHmpy3ueHseie cepumn CeBepHoro CmxoT3-AnuHA ©
HwxHero lMNpuramypba, nx pyaoHOCHOCTb Y NPOUCXOX-
penve / 2.M.M30x, B.B.Pycc, N.B.KyHaeB n gp. - M.: Ha-
yKa, 1967.

5. Katioanos B.A., AHolikuH B.W., beniomecmHosa T.J]. Teo-
norvyeckoe powmsydyeHve macwtaba 1:200 000 Tep-
putopumn nucta M-54-1 (Munbga-Jiumypunckuin obsb-
eKkT). — Xabaposck: Oanbreodusmka, 2007.

6. Kpamkul cnoBapb COBPEMEHHbIX TEKTOHNYECKUX Tep-
MVHOB. Yu. noco6ue / Coct. B.MN.MNMapHaueB. - Tomck:
TrY, 2008. [OnekTpoHHbin pecypc]. URL: http://ggf.tsu.
ru/content/faculty/structure/chair/dynamic-geology/
books/slovar_tk/.

7. MouceeHko B.I,, Stipuw J1.B. 3onoTtopyaHble MeCTOPOX-
deHunAa Boctoka Poccuun. — BnagmeocTok: [danbHayka,
1996.

8. Moposos 0.A. CTpyKTypHble napareHe3ncbl TPaHC-
NpPeccun 1 TPaAHCTEHCMM MO pe3yfbTaTamM dKCnepu-
MEHTOB M B COMOCTAB/IEHUN C MPUPOAHBbIMU AAHHbI-
MU // TEKTOHMKA Heores: obLlme 1 pernoHanbHble ac-

56

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CTpoeHue pyaHbIX MECTOPOXKAEHNIA

nekTbl. MaT-nbl XXXIV TekToHMYeckoro coelaHua. M.,
2001.T. 2. C. 52-56.

HesonuH [1.J1. TeoguHaMmmka GOPMUPOBAHUA CTPYKTYP
MeCTOopOXAeHU KaBanepoBCKOro pygHoro pamoHa. —
BrnagueocTtok: lanbHayka, 1995.

PaznomoobpaszosaHue B nutochepe. 30Hbl casura /
CU.WepmaH, K.XK.CemnHckum, C.A.bopHakoB n ap. -
HoBocnbupck: Hayka CO, 1991.

Pacckaszoe W.IO., TypmaH T.H., AnekcaHopoea T.H., Lep-
6ak J1./. MuHepanoro-TexHonormyeckne ocobeHHoOCTn
N NepcrneKkTVBbl NepepaboTKM YNOPHbIX 30510TOMbILLb-
AKOBbIX Pyh YYaMUHCKOro MecTopoXaeHusa (Xabapos-
ckmn Kpan) // TuxookeaHckaa reonoruda. 2014. T. 33.
Ne 4. C. 75-82.

CmpykmypHo-2eoduHamuyeckuli bakTop B pacnpegne-
NeHnn 3010Ton MruHepanusaumm tOxHoro Mpumopba /
B.MN.Ytk1H, A.H.MutpoxuH, M.J1.HesonuH n gp. // OAH.
2004. T. 394. Ne5. C. 654-658.

Teenes An.B., Teenes Apk.A. ConpskeHHoe pa3BUTME
NMOBEPXHOCTM BMaAUH M MarMaTMyeckmx Kamep B yC-
NOBUAX NPUCABUIOBOro pactaxenusa // OAH. 1996.
T. 246. N2 5. C. 653-655.

Ymkun B.[1. CaBuroBble Auciokaumm n metoauka ux
nsyuvenna. — M.: Hayka, 1980.

Ymkun B.I1. CaBrirosble Aucnokauumy, Marmatism n py-
fnoobpaszosaHue. — M.: Hayka, 1989.

fOwmaros fO.fl. Teonoro-cTpyKTypHasa No3numa, CTPYK-
Typa 1 YCIOBUA NOKanu3auum 3010TOro opyaeHeHus
B [Aanne-MapTeMbAHOBCKOM pyAHOM y3ne, HumkHee
Mpuamypbe // OTeyectBeHHasa reonorua. 2016. N 4.
C.52-62.

fOwmaros KO.[l. TIoKpOBCKO-TPOULKKNA PYAHbIA Y3en:
reonoro-cTpyKTypHble 0CO6EHHOCTU U MepcneKkTyBbI
30/10TOHOCHOCTY, HuxHee Mprnamypbe // Pyabl n me-
Tannbl. 2016. N2 1. C. 25-32.

fOwmaros FO.[1. CTpyKTypHO-TEKTOHUYECKNE 3aKOHO-
MepHOCTW pa3melyeHna 3onoTta B [Munbaa-lumypnin-
CKOM pypHOM palnoHe HukHero lMpuamypbsa // Tuxo-
oKeaHckas reonorua. 2014. T. 33. N2 4. C. 99-199.

fOwmanos K0.f1.,, Mempuwjesckut A.M. TeKTOHUKa, rny-
OGUHHOE CTpOeHMe 1 MeTannoreHusa MpubpexxHon 30-
Hbl tOHoro CuxoTa-AnuHA. — BnaamsocTtok: [danb-
HayKka, 2004.

Audein A., Nur A. Evolution of pull-apart basins and
their scale independence // Tectonics. 1982. Vol. 1.
P.91-105.

Cloos E. Experimental analysis of fracture patterns //
Geol. Soc. Am. Bul. 1955. Vol. 66. P. 241-256.

Sylvester A.G. Strike-slip faults // Geol. Soc. Amer. Bul.
1988. Vol. 100. N2 11. P. 1666-1703.

Woodcock N.H., Fischer M. Strike-slip duplexes // Jour-
nal of Structural Geology. 1986. 8 (7). P. 725-735.



Pyabl n metannbl Ne3 2017

ECHELON OFFSET STRUCTURES OF UCHAMINSK ORE CLUSTER,
LOWER AMUR REGION

Yu.P. Yushmanov

Uchaminsk ore cluster (Lower Amur region) is located in the eastern limb of Limurchansk shear in interstratal
north-eastern faults forming a sinistral duplex. It is shown that echelon ruptured ore-magmatic extensional structures
are located in the duplex between shears. Areas where these structures develop are prospective for exploring new,
relatively low-grade large-tonnage stockwork (veinlet-disseminated and lode-veinlet) precious metal deposits, ore
zones and bonanza ore shoots. Regular location of shear and tension ruptures, syncline axis in the orefield allows
to consider them as paragenesis of structural forms generated in the environment of submeridional (NW 340°)
compression in transpression mode where productive regime for basic and acid magma injection and ore de-
position corresponded to local extension conditions (transtension mode).

Keywords: gold and rare metal type, transpression and transtension mode, shear duplex, ore cluster, echelon,
Lower Amur region.
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