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JTAUKH U 30JJO0TOE OPYJIEHEHHUE:
IF'EHETUYECKASA UJIN MTAPATEHETUYECKAS ACCOLIUALINA?

H. A. I'opsaues

Cesepo-Bocmounvlii komniekcuuli Hayuno-ucciedosamenvckuu uncmumym J{BO PAH, 2. Maeadan

PaccMmoTpeHbl mpeacTaBieHUs O B3aUMOOTHOUICHUSX JallKOBOIO MarmMaTH3Ma U 30JI0TOTO OpYJIECHEHUS
B pa3HBIX pernoHax Mmupa. /laeTcs MOHATHE JalKOBBIX MECTOPOXKACHUH 30JI0Ta W MX KJacCU(PUKALUSL.
[IpuBonsTcs opuruHaibHble aBTOpckue gaHHble o CeBepo-BocToky Poccun. PaccmarpuBarorcs Bo-
MPOCHl BEPTHKAIBHOH 30HAIBHOCTH AAaHKOBBIX MecTOpoxaeHUi. [IpemnaraeTcs TUKBAIMOHHO-(IIIOU-

Hast MoJelb (GOPMUPOBAHUS 30JOTOHOCHBIX JackK.

Knwueevle cnosa: naliku U 3070T0€e OpyAeHeHUe, NaKOBbIH TUN MeCTOPO:KIEHHIH 30.10Ta, (JaOUIHO-
MarmaTuyeckasi CHCTeMa, JIMKBANMOHHO-()IIOHIHASI MO/Ieb.

MHe kaxeTcs, 4TO 10 pa3HbIM IPUYMHAM OTOJBUHYTAas Ha 3al-
BOpKHU IpobiaeMa pa3zBUTHUSA NAHKOBOTO MarMaTH3Ma 3aclyXKHU-
BAaeT TOro, 4YTOObI K HEll 0OpaTUTBLCS CHOBA.

[IpoGiaemMa B3aMMOOTHOIICHUS TacK U 30JI0TO-
PYIHBIX JXHUJ OCBSIICHA BPEMCHEM M HAIlJa OTpa-
JKCHHE B OOJBIIMHCTBE KPYMHBIX HCCICIOBAHHUMN
MO 30JOTOPYIHBIM palloHaM pa3HBIX KOHTHUHCH-
ToB (Dunn, 1929; boponaesckuii, boponaesckas,
1947a,6; Green et al., 1982; Konsrues, 1953, 1971,
®dupcos, 1985; Muno, 1960, 2002; CnupujgoHOB,
1991; u np.). Ilpn aTOM 10 CHX TOP OTKPBIT BOIPOC
0 TCHETHUYCCKOM CBSI3U 30JIOTOPYIHOW MHUHEpaH-
3aluu ¢ gaikaMu. YTO 3TO — CaMOCTOSATEIbHAs
pyIHO-MarMaTH4ecKas CHCTEMa MJIH COHAXOXKICHUC
MNPONYKTOB JIBYX pPa3HbIX 3HJIOTCHHBIX MPOIECCOB?
[lupokoe pacnpoCTpaHCHHE 30JOTOHOCHBIX KHJI
U NpOoXUIKOB B galikax SIHo-Koaeimckoro 3osoto-
HOCHOTO IM0siCa HMPHBEJO K MOSBICHUIO TOHSATHUSI
«aWKOBBIA THUI» 30JOTOPYIHBIX MECTOPOKICHUMN
(Konbrues, 1953; ®dupcos, 1985; lluno, 1960),
JI0 CHX IOP IMOJIb3YIOIIETOCS MONYIIPHOCTHIO Cpe-
nu reonoroB Cesepo-Bocroka Poccuu.

Yto Takoe «JaWKOBBIA THUI» MECTOPOKJIECHUM
3os0Ta? O030p MECTOPOKICHUN B JaliKaX MOKa3bI-
BaCT UX HIUPOKYI PacCHpPOCTPAHCHHOCTh B Pa3HO-
BO3PACTHBIX 30JIOTOPYAHBIX MOsiCaX: B apXelCKUX
(Kanaga — Curma Jlamak), naneosoiickux (Cesep-
veiii Kazaxcran — Crenusk; FOro-Boctounas AB-
ctpanus — Bync IloituT; Ypan — BepeszoBckoe),
Me3o30iickux (3abatikanbe — Jlro6aBunrckoe; Cese-
po-Boctok Poccun — Ytunckoe, CpegHekanckoe,
ITypmoBckoe u ap.; Ansicka — Tpaayann, Hemo-
kpat). Besne ¢ nmaiikamu pa3HOTO cocTaBa TECHO ac-
COIMMPYET 30JI0TO-KBapIeBOC OPYJICHEHHUE, KOTO-
pO€ Ha HUX HAJO0XKEHO, MHOTJAa C OTYCTIHUBBIM IIc-
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PEpPHIBOM BO BPEMEHH, HO B OOJBIIMHCTBE CIy4acB
0e3 3HAYMTEJIBHOTO BPEMEHHOTO pa3pbiBa. MHOrHe
hccaeaoBaTeNu Mpeanojarajiu, 4TO CBSI3b MEKIY
naiikaMu ¥ pyJaMHu YHCTO CTPYKTypHas (cM., Ha-
npumep, JI. B. @upcos, 1985), xors u3BecTtHa u
TOYKa 3peHUs] 00 UX TCHETHUUCCKON B3aUMOCBSI3U
(Kopobeitnuko, Muponos, 1992; Illuno, 2002).
OnHako OOJBIIMHCTBO T'COJIOTOB MPU3HAKT CBA3b
MEXJy HUMHU KakK MapareHeTudeckyr. TeMm He Me-
HEe €CJIM MOCMOTPETh Ha B3aMMOOTHONIEHHUS JlacK
U OpYJEHEHHS C TOUKH 3pPEHUSI BCEH COBOKYMHOC-
TH TEOJOTUUYECKUX U MHUHEPATOrO-TeOXUMHYECKUX
napaMeTpoB Kak J1aeK, TakK M 30JI0TO-KBapIEeBbIX
JKWJI, TO MBI OyJIeM UMETh JICJI0 C TPEMsI BapUaHTaMHU:

1) ecTh maliku W Majible MHTPY3UBBI, BMEIla-
IOI[HE 30JI0TO-KBApIEBBIE XHUJIbl JIECTHUYHOTO U
JIpYTOTO CEKYIEero Tuma, B KOTOPBIX JEHCTBUTEIb-
HO BO MHOTHX CJydasiX KBapIl€Bble XMJIbl CTPYK-
TYypHO HaJOXXEHbl Ha JalKH, U PYJAHBIMHU TeIaMH
SIBJSIIOTCSI TOJIBKO CaMH JKHIBl C OpeojiaMH MeTa-
comatutoB. Ha CeBepo-Boctoke Poccum sto Ka-
panbBeeM, lllkonbHoe, B 3abaiikanbe — JlroGaBuH-
cxoe, B Kanane — Curma Jlamak u mp.;

2) ecTh Jailku, MOJHOCThIO MHUHEPAJIU30BAHHbBIE
CO IITOKBEPKO-MPOKUIKOBONH 30J0TO-KBAPIEBOU
MUHEpaau3aueil ¢ XxapakTepHOl TEKCTYpOil Opek-
yueBoro obiuka (puc. 1), mpeBpameHHble B MeTa-
COMAaTHTHI C CyJIb(HUAHOBKPAIJIICHHON 30JI0TOHOC-
Ho#l muHepanusanueil. Ha Cesepo-BocTtoke Poc-
cuu 910 aaiiku Ytunckue Ne 5, 6, 7, 13, llryp-
MoBckast Ne 8, Boctounas, TpancnoprtHas, Cpen-
HekaHckue, Pa3Benuuk, Apuk, @pyuse, [latunert-
ka, Hosas, TpexOorarsipckas, borateips, Toxkai,
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Puc. 1. TexcTypbl pyJ AalKOBBIX MECTOPOXIEHHI pa3HBIX TUNOB: | — MecTopoxaeHune KapanbBeem (Oemoe —
KBapIeBas Xuia, TeMHOoe — rabopo-anaba3 (aehopMHUPOBAHHBIA CHIII), COJEPIKAIMA MENKYI0 BKPAaIIEHHOCTH ap-
ceHonupuTta (0enoe) B MPUKOHTAKTOBOW YaCTHU 30J0TO-KBApIEBOM KUIbI); 2 — MecTOpoxkaeHue Tpaaysii, KBapi-
anpOUTOBBIC MPOXIIKK (0e0e) B MOJHOCThIO albOUTH3UpOBaHHON maiike (cepoe); 3 — CpellHEKAHCKOE MECTOPOK-
JICHUE, CeTYaToe MPOXUIKOBaHHWE KBapua (0eimoe) OpeKYneBOTO O0JIMKAa B MHTCHCUBHO M3MEHECHHBIX MOPPUPUTAX
(cepoe, TeMHO-cepoe); 4 — YTHHCKOE MECTOpOXAeHHe, naifka Ne 7, kBapleBbie MPOXKMIKH (0e10€e) B H3MEHEHHBIX
noppupuTax (cepoe) ¢ BKpaNJIEHHOCTHIO MUPUTA U apceHomHpHTa (4epHoe); 5 — nmaiika Homas, kBapi-anbOHTOBEIE
npoxunku (6emoe) B M3MEHEHHBIX mopdupurax (cepoe), coaepkalUuX BKPAIUICHHOCTh apCeHONMHUpPHTA (TeMHO-ce-
poe)

Fig. 1. Ore textures from different dike type deposits: 1 — Karalveem Lode, the white color is a quartz vein, the black
is a gabbro-diabase rock with fine arsenopyrite disseminations (white) near the selvage area of the gold-quartz vein; 2 —
Treadwell Lode, quartz-albite stringers (white) occurring in an albite-altered dike (gray); 3 — Srednekan Lode,
reticulate quartz (white) of a pseudobreccia habit in high-altered porphyritic rocks (gray and dark gray); 4 — Utinka
Lode, dike N 7, quartz stringers (white) in altered porphyritic rocks (gray) with pyrite and arsenopyrite disseminations
(black); 5 — Novaya Dike, quartz-albite stringers (white) in altered porphyritic rocks (gray) with arsenopyrite
disseminations (dark gray)
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Puc. 2. BepTukalbHbI pa3pe3 dyepe3 MeCTOpOKJe-
Hue Jlxenamber (LlenTpanbubiit yuacTok) (MeTtanmore-
HUA......, 1980)

Fig. 2. Gelambet Lode, the Central area, vertical section
(Meramnoreunus..., 1980)

KoBGoii, [lonepeunas, Tenucras, KoHTpaHabuH-
ckast, [enerennsaxckas, TyHrycckas, Murpei-
Onroxtaxckasd U Jp., Ha Ansicke — Tpaayanu, [le-
MOKpar;

3) ecTh NPOMEXYTOUHBIH BapUaHT — KPYyIMHBIE
NPOTSKEHHBIEC KXUJIbHBIE CUCTEMbl B U3MEHECHHBIX

n ci1aboopyaeHEeNbIX Jlaiikax, TPEIIMHHBIX Telax H
ITOKAaX, MHOTJA Mepexo/siiie ¢ riayOnHON B MITOK-
BEPKHU, OXBATHIBAIOIINE 3HAYUTEIbHYIO YacCTh HHT-
py3uBHoro tena (puc. 2). K ux unciy orHocsitcs me-
cropoxaenus CesepHoro Kazaxcrana — CremHsk,
bectiobe, J[lxemamber, VYpama — bepesosckoe,
brinbrosckoe, BocTouHolt ABCTpanuu — HEKOTO-
pele MecTopoxaeHus paifona Bygc IloitaT, CeBe-
po-Boctoka Poccun — HOrnep, Umrauan, Jopox-
Hoe, XamnTarai-Xas.

B nmepBoM BapuaHTe, Aa)xe MpU NPOCTPAHCTBEH-
HO-BPECMEHHOW accoLMalMuu [JaceK U 30JI0TOPYA-
HBIX KUJI, IPOMBIIIJIEHHBIII UHTEpeC MpeacTaBif-
I0T TOJBKO CaMHU 30JI0TO-KBaplLeBbIE JKUIBI U Ma-
JIOMOILIHBIA OPEO0J OPYACHENBIX METacOMaTUTOB. Bo
BTOPOM U TPETHEM BapUAHTAX 30J0TOE OPYICHEHUE
TECHO acCONMUPYET C JaaiKkamMu, 00pa3yrouuMHu
HNPOTSIKECHHBIEC M054CAa, UMEIOUINE CAMOCTOSTEIBHOE
3HaYeHHUE, U HEPEeAKO SBISIOMUMUCS OJHOU U3
rJ1aBHBIX (OPM IPOSIBICHUS MarmMaTH3Ma cKiajada-
Toro mnosica. s SAno-KonsiMcKOro ckiaaggaToro
nosica Takue Iosica 30J10TOHOCHBIX JAcK XapakTep-
HBl s HeHTpanbHOi (MHaurupckoit) u moro-soc-
touHol (KomeimMckoit) uacteil. 31ech NPOMBINIICH-
HBI MHTEpEeC MPEeACTaBISAI0T UMEHHO AalKM — Kak
KpYIHBbIE PYAHBIE Tela MPOTAKEHHOCTHIO 10 10 kM
npu momuHocTH 1-5 M, pexe 10-35 m (Honas,
Apuk, Pa3Benuukx), KOTOpble, MOMHUMO TPOKHI-
KOB 30JIOTOHOCHOI'O KBaplia, COAEpKaT BKpaIlJcH-
HOCTh NMUPUTa ¥ apCEHONHUPHUTA B aJbOUTH3UPOBAH-
HOM M kapOOHATH3MPOBAHHONW OCHOBHOW Macce.
Bxpannennusie cyiabuabl comepkaT JECSITKH rpam-
MOB Ha TOHHY 30JI0Ta, YTO O0ecIeYnBaeT HEBBICO-
Kyl0, HO CTaOUJIbHYIO 30JI0TOHOCHOCTb OCHOBHOII
Macchl gaiiku Ha ypoBHe 1-2 r/t. M3 ckazaHHOTO

Tabruya 1. [laTUPOBKM JAeK U 30M10TO-KBAapLEBLIX PyA HEKOTOPLIX AANKOBLIX MECTOPOXASHUN
Table 1. Age determinations for dikes and gold-quartz ore at some dike deposits

M ecTopoxaeHwve (paioH) BoapacTt ggex, mnH net Bospact pyn M cTouHmnk
Tpagyann (KOro- 85-90*/** 55— 56* Newberry et al., 1995;
BocTok Ansicku) 52,8-55,1* (myckoBuTt | Miller et al., 1994
no3aHun ¢ GonbwnmMm
noTepsMn aproHa)
Mexay 90 n 60—69** | Light et al., 1990
Oemokpar (Boctok 89,1* 89,4-86,9%/** Bundtzen, Reger, 1977;
LleHTp. Ansickun) Newberry et al., 1995;
McCoy et al., 1997
Byac MonHT (BocT. 376-378* 374 — cpepHee 13 Bierlein et al., 1999
ABCTpanmsi) nHTepsana 370- 383"
CtenHsik u gp. (Ces. 446-460** 440-456** CnupnpgoHos, 1991
K asaxcraH)

Bepesockoe (Y pan)

309 £ 6** (6MOTUTBLI rpaHun-

301 £ 10** (cepnumnt

OBYMHHMKOB 1 gp., 1976

nodac

ToB LU apTawckoro maccuea 6epe3nToB)
W JaeKk rpaHuT-nopgmpoB)
AHo-K onbiMck nin 152—140*/** 149-136** 3arpysuHa, 1977; Anblues-

ckun, JTrocknH, 1990; No-
psayes, 1998; Hbtobeppu u
ap., 2000

*Ar-Ar metog, **K-Ar metog.
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cIeyeT, 4YTO COOCTBEHHO JAalKOBBIH THI 30JI0TOr0
OpyJdeHeHHUsI — ITO MEeCTOPOKAeHNs], B KOTOPBIX Jaii-
KM SIBJSIIOTCS PYAHBIMH TeJdaMu. Takum oOpazom,
paccmarpuBas B3aMMOOTHOUIICHHS 30JOTOPYIHOH
MUHEpaln3aluyl U J1aeK, B IEPBYIO OUepeb CIeay-
eT NMPOaHaAIN3UPOBATh UX ISl TAKUX JNAaiKOBBIX Me-
cropoxaeHui. Hackonbko nallku U pyabl OLHOBpE-
MEHHBI, HACKOJbKO OHHM CHEUU(DUYHBI U HACKOJIb-
KO TF'€HETHYECKU €JIUHBI?

1. Hackoabko OJHOBPEMEHHBI JaWKu U pyabI?
[To umeromuMcs mMartepuaigam, JaTHPOBKU OpyJie-
HEHUs B KOJIBIMCKHMX Jaiikax OJM3KH JaTUpPOBKAM
CaMHUX JlaeK M CXOJHBIX C HUMH HEOOJIBIINX IITyTO-
HOB JUOPUT-TPAHOJAUOPUTOBON accoumanuu (149—
136 m 152—-140 mun ner). Tak xe U Ha AJsCKe, U B
psle ApYrux paiioHOB MHUpa, TJle pa3HHIla B BO3pa-
cTe pya M Jack cocrtaBuiia He Oojee 3—8 MIIH JeT
(Tabun. 1).

Y4uThIBasi TOUHOCTH METOJ/0B, MOXHO T0JIarath,
YTO JAaWKW M PYJAbl MPAaKTHYECKH CUHXPOHHBIC. A B
CHUTYyallul MECTOPOXJCHUH MEepBOTO THIA pa3HUIA
B BO3pacTe MHOTJa COCTaBJIsSET COTHH MHJUIMOHOB
JeT, KakK, Halmpumep, Jjsi MecTopoxaenus Kapainb-
BEEM, PyAbl KOTOPOr0 JaTHPOBAHBI PAHHUM MEJIOM,
a tena rabOopo-nuaba3oB MMEIOT TPUACOBBIH BO3-
pact ([JaBugenko, 1975; I'opsiues, 1998).

2. Hackonbko AaWKOBBIH MarmMatusMm cnenuu-
yeH? DTa mpobieMa MUPOKO U3BecTHA. UTO ke Bce-
Taku eCTh Jailku — CaMOCTOSITEJbHBbIE MOsica Ma-
JBIX MHTPY3WH, BO3HHUKAIOIIME B OINpPECICHHBIC
9Tanbl pa3zBUTUA CKianuaTbix nosicoB (bunubun,
1955), nnu danmanpHas pa3HOBHAHOCTH (amodu-
3bI) HE BCKPBITHIX 3pO3MeH TyOMHHBIX MIYTOHOB
MEeCTPOro COCTaBa WM OYaroB, IMPOJYLHPOBABIINX
BIIOCIIECTBUU OaTtonuToBbIii MarmaTusm (MHnones,
1979; Edpemona, 1983). C omHOIl CTOPOHBI, B MOJIB3Y
MOCJIEIHETO CBHJAECTENLCTBYIOT U3BECTHBIE B SIHO-
KonbsiMcKkOM mosice mepexoabl TPEUMHHBIX ILIYTO-

HOB B «XBOCTBI» U3 jaek (JlazoBckuil MaccuB, CBH-
Ta gaexk pyd. 3uMHuUE — MaccuB Kpacusniil, Can-
reiHTapckuit) (Iopsiues, 1998). A ¢ apyroii, Ha-
npumep B CeepHom KaszaxcTaHe, BBIJENEHBI 0CO-
Oble Teja 30JI0TOHOCHBIX MallbIX MHTPY3HWH NeECTpo-
ro cocrasa (ot rabOpo no rpaHuT-noppupoB), Tak-
CHTOBBIC MOPOJABI KOTOPHIX MOJYy4YUIH 0coboe Ha-
3BaHue — cTenHAkuTs (Cnupunonos, 1991).
[IpakTuyeckn BO BceX palioHax pacrnpocTpaHe-
HUSI 30JJOTOHOCHBIX JaeK HX CBHUTBHI OTJIWUYAIOTCS
BeChbMa IECTPBIM cOcTaBOM (Taldi. 2) M MpHU ITOM
METPOJIOTHYECKN U TEOXMMHYECKH CXOXH ¢ Oojee
KPYIHBIMHU TUIyTOHAMH B Te€X K€ paioHax. JTO 1o-
3BOJISIET MPHU3HATH, YTO JAWKOBBIE CBUTHI U TaKHE
IUTYTOHBI UMEIOT 0o0mue Marmatuueckue ovaru (Ed-
pemoBa, 1983) u, ¢ »To#l Touku 3peHHUs, paccMar-
pUBaTh UX B COCTaBE E€IMHBIX MarMaTHYECKHUX acco-
nuanuit (rabdopo-nepua0TUTOBOM, ITHOPUT-TPAHO-
JUOPUTOBOH W TPAHOJAMOPUT-TPAHUTOBOUW — B SIHO-
KonbsiMckOoM mosice), XapakTepHBIX JJIs OPOTEHHO-
ro MarMatu3ma ckiaaudateix nosicoB (I'opsues, 1998).
B cocraBe Takux NalKOBBIX MOSCOB MHOTJIa BCTpE-
YaroTcsl CIOXKHBbIE nalku radbbpo-anada3oB u rpa-
Hoauoput-noppupos (Mmrauan), auopur-nopdu-
puToB u TpaHuT-noppupo (Mutpeii-OHTOXTaX),
YTO yKa3blBaeT Ha BO3MOJYKHOCTH COCYIIECTBOBAHHS
JNaiiKOBBIX pacIllaBOB pa3HOro cOCTaBa W IpOUC-
XOXKJIGHHS] 1 HE CHHUMAEeT BOIPOCAa O CaMOCTOSTEINb-
HOCTH J1ailKOBBIX ()OPM TPOSIBICHUS MarMaTu3Mma.
BaxHoil crienupuKoi 30J0TOHOCHBIX JacK SB-
JaseTcs ux rayookoe aBromeramMopduueckoe mpe-
obpaszoBanue (Amnenpuuu, 1957; Uunones, 1979;
Konecuuuenko, ['opsue, 1992; 'amsiuun u np.,
2003) u oOorameHHOCTh YIJIEKUCIOTONH U 30JI0TOM
(Tabus. 3) nmpu 3HAYUTENHHO MEHBIIEM YPOBHE CO-
nepxanns CO, BO BMEMAIOMHKX NOPOJax M PYAHBIX
KUIax. B 9TOM OTHOIIEHWM HalM JAaHHBIC MMOJTBEP-
KJAIOT pe3yJIbTaThl aHaln3a JackK, MPHUBEJICHHBIC B

Tabnuya 2. CocrtaB MarMaTM4eCKMX Nopo HEKOTOPbLIX AAaNKOBbLIX MECTOPOX ASHUN
Table 2. M agmatic rocks composition at some dike deposits

M ectopoxaeHne

CocTaB Marmatmyeck ux nopog

M cTouHuK

GuToBble ANOPUTHLI

Byac MonHT Porosoo6mMaHkOBble MepuaoTUThl, FOPHONEHanThl, Green et al., 1982
rabbpo-nopdupnTel, AMOpPUT-NopdMpUTLI, KBapL, No-
nesoLInaroBble Nopdupbl, annmMTbl, namnpodmpsl

CrenHsk CTenHaknTbl — KBapueBble rabbpo-KkBapLesblie aHo- CnupwngoHos, 1991
pTo3nThbl. K BapueBble AMopuTbl, AMOpUT-NopgmpuThl,
TOHaMMTbl, FPaHOANOPUTBLI, FPaHOANOPUT-NopPdUpLI,
nrarnorpaHunTbl, CNeccapTmThbl

Bepesosckoe OvopuTbl, anopuT-nopdmpnTsl, NNarMoCUEH T, Bopoaaesckuin, Bopoaaesck as,
rpaHnT-nopdmpsbl, NAarnorpaHmUT-nopgupsl, naMmnpo- 1947a,6; K yTioxnH, 1948
dmpbl

Tpagyann K BapueBble aMopuTbl, TOHaNMThbI, AMOPUT-Nopdu- Newberry et al., 1995; Miller et al.,

puUThbl, rpaHoAnopuThbl, KBapLueBble MOHLUOHWUTLI, anb-

1994; Light et al., 1990; Drinkwater
et al., 1990; Hawwn paHHble

L TypmoBckoe

["abbpoanoput-noppmpnTsl, ANOPUT-NOPHOMPUTHI

AnenbuunH, 1957; BopowuH u gp.,
2003; Hawwn gaHHble

YTuHckoe

rpaHnT-nopcunpsl

"abbpoanopnT-nopdupuThl, AMOPUT-NOPEM PUTHI,

AnenbunH, 1957; W nno n gp., 1988;
FamsaHuH v gp., 2003




40 H. A. I'opsaues

Tabruya 3. CopepxaHue 30110Ta, YrNEKUMCNOTbl U BOAbl B 30J/IOTOHOCHLIX AAaWKOBbIX nopogax HAHo-K onbiv-

CKOro nosica
Table 3. Gold, CO, and water contents of gold-bearing dike rocks from the Yana-Kolyma Belt
CBuTa gaek Mopoga Au, mr/T COy, % H,0, %
M mMTavaHck ast "ab6poanabas 16,3 (31)* 4,37 (9) 4,23 (9)
"paHoanopuT-nopdup 18,5 (13)* 3,44 (4) 2,20 (4)
HeHruyaHckas OvopuT-nopgupunt 3,7 (6)* HeT gaHHbIX HeT gaHHbIX
paHuT-nopdmp 7,2 (5)*
OenereHHsixckasa | AuopuT-nopdmput 52 (4)* HeT gaHHbIX HeT gaHHbIX
paHuT-nopdmp 20 (2)*
M 3meHeHHbIn gnopuT-nopdmpnt 13,8 (11)*
Bepenexckas OvopuT-nopgupunt 2,0/3,5 (28)** MeHee 0,05 (2) 2,75 (2)
"paHoanopuT-nopdup 2,9/2,1 (11)** 1,62 (1) 2,01 (1)
MpaHuT-nopdwmp | 6,7/3,0 (14)** M eHee 0,05 (2) 0,84 (2)
paHuT-nopcup Il 10/2,6 (12)** 0,27 (3) 1,18 (3)
N 3meHeHHbIn guopuTt-nopdmpnt | 25/8,5 (13)** 3,16 (2) 4,05 (2)
YTuHCKasa OnopuT-nopgupunt 6,8/3,9 (15)** 0,72 (8) 2,47 (8)
paHuT-nopdmp 5,5 (3)** 0,44 (6) 2,14 (6)

lMpumedaHue. Au — CNeKTPOXMMUYECKNIA® 1 aroMHO-abcopbuMoHHbIR** aHanmabl (MTABM CO PAH, H. H. Oneit-
HukoBa; CBKHWUW OBO PAH, 1. . lNe4yHnkoBa); yrnekucrnota u soga — xumundeckun aHarms (MFTABM CO PAH,
. H. Oxnonkoga). Yucnntens — cpegHee reomMeTpuyeckoe, 3HameHarellb — CTaHJapTHbI MHOXMUTENb; B CKobkax —

KOnmM4yecTBo npob.

paborax ®@. P. Amensruna (1957) u JI. H. Unnonesa
(1979), OTHOCUTENBHO BBICOKOTO COJEPIKAHUSI B UX
cocTaBe YIJEKHUCIOTHI UM BOJBI, YTO MO3BOJSIET TO-
BOPHUTH O YpEe3BBIYAHHO BBICOKOI 00OTAaNIEeHHOCTH
JIalKOBBIX pacmiaBoB (utonanoi ¢aszoit. [lpu sTom
rabopouaHbic naliku Haubojee TIIYOMHHOTO MPO-
HUCXOXJAEHHUSI MaKCUMaJbHO 00OramieHbl yTiieKuc-
JIOTOM M HamboJiee 30JI0TOHOCHBI (cM. Tadm. 3). Be-
POSTHO, BBICOKAsl HACHIIMICHHOCTHh (uIionaHOW ¢a-
301 pacruiaBa crnocoOCTBYeT BO3HUKHOBEHHIO B Jlaii-
KaxX JUOPUT-TOPPUPUTOB TaK HA3bIBAEMBIX TI'JIa3KOB
ceporo kBapia (puc. 3), KOTOpbIE MOXHO TPaKTO-
BaTh KaK MpHUMEp CBOCOOPA3HBIX JHMKBAIIMOHHBIX
ILY3BIpEH».

3. Hackounbko crnenqudu4HO OpyJeHEHUE B Jaii-
kax? DTOT BONpPOC OOBIYHO pEIIaeTcsl B MOJb3Y €ro
OJIHOTHITHOCTH OPYACHEHHUs W NMPUHAJJICKHOCTH €ro
K 30J0TO-KBapueBoil gopmanuu (cM., Hampumep,
®dupcos, 1985; uno u ap., 1988; I'opsuer, 1998).
Ho tem He MeHee And 30J0TO-KBaplLEBBIX pyA «aail-
KOBOTO THIIa» XapaKTEePHBI ONpeaeIeHHbIE 0CO0CH-
HOCTH: BBICOKAs MBIIIBSKOBUCTOCTH, MOBBINICHHBIN
YPOBEHb COJEpKaHUsS BHUCMYTa, BILIOTH J0 00paso-
BaHMS BUCMYTOBBHIX CyJb(ocoyiel, MOBBIMIEHHON
4acTOTHl BCTPEYAEMOCTH NPHUMECH BUCMYTa B ca-
MOPOJHOM 30JI0TE, BBICOKAs HAaTPOBOCTH KUJIbHOM
U MEeTacoMaTU4YeCKOW MHUHepalu3alUuud — MHOTO
anpOuTa, MOCTOSHHOE NPUCYTCTBHE NaparoHMTA,
Hapsany ¢ cepunurom (Iumo m np., 1988; T'ams-
uuH, 2001; Topsues, 1998, 2003). Bce sTto He npo-
THBOPEUYUT OONIHOCTH MPOMCXOXKACHUS «JaHKOBBIX)
U JKHJIBHBIX 30J0TO-KBapIIEBBIX MECTOPOIKICHUU
(Copsiuer, 2003), HO MOXKET OBITH CBUICTEIBCTBOM
U CYIIECTBOBAaHUS CaMOCTOSTEIbHBIX JalKOBBIX
¢monnno-marmatTudeckux cucteM (KopoOeitHukos,
Muponos, 1992). BeposTHo, 6oiiee onpeaereHHOE

3ByYaHHE DTOT ACMEKT MPOOJIEeMBbl MOJYYHUT HOCIe
MacCOBOTO MPUMEHEHHUS JIaHHBIX [0 paJuOreHHBIM
(Sr, Pb) u crabuneueim (C, O, S, H) uzoromnawm,
YTO SIBJISIETCS HACTOSTENbHOHW 3ajaded Oymymux
HUCCIEeNOBAHUMN.

4. I'eHe3uc — CTPYKTYPHBIH (akTop JOKalu3a-
MU WU TeHeTuueckas cBsi3b? [IpuBeneHHBIH 00-
30p CO BCEW OYEBHJIHOCTHIO MOKA3bIBAECT, YTO MMeE-
€T MECTO M CTPYKTYPHBIH (DaKTOp COHAXOXJCHUS
JIaCK W 30JI0THIX pyJ, U MX TFeHeTHueckKas B3auMo-
cBsaA3b! CTpyKTYpHBIH (akTOp OUEBHAEH U HAMH
paccmaTpuBarbes He OyJeT, a BOT Ha MPOOJIEeMHOM —
FeHEeTHYECKOM — (pakTope cleayeT OCTaHOBHUTHCSH
oco0o. IIpexae Bcero HECKOIBKO CIOB O CaMOCTOS-
TEJIBbHOCTH Jaek. HakomuBmumecs B HacTrosiee Bpe-
MsI JJaHHbIE€ IO TETPOJIOTUH, T€OXHMHUH, I'€0XPO-
HOJIOTMM JaiKOBOTO MarmMaTH3Ma TJIaBHBIX 30JI0TO-
HOCHBIX PETHOHOB IO3BOJISIIOT OTHOCHTH BCE €TO0
MPOSIBJICHUSI HCKIIOYUTEIBHO K 0CO00H CTPYKTYp-
HO-Mop(osornyeckoil popme rayOMHHBIX HHTPY-
3UBHBIX aCCONMAIlMi MEeCTPOro cocraBa (IHOPUT-
IPaHOJMOPUTOBON MpPEXkJIE BCEro), KOTOPhIE KOMar-
MaTH4YHBl HEOOJNBIIUM MITOKAM W TPEIIMHHBIM HH-
Tpy3uBaM, 3aHUMAIOIIMM 3aKOHOMEPHOE MECTO B
ucropuu GOpMUPOBAHUS CKIATYATHIX MOSICOB KOJI-
JU3UOHHOTO M akkpenuonHoro tunos (I'opsues,
1998, 2003), unu GatonutoBOMy Marmatusmy (M-
nones, 1979). B Bompoce 0 reHEeTUYECKON CBSI3M MEXK-
Iy NallkaMu M 30JI0TO-KBapUEBBIMU pyJaMU €CTh
Tpu TOYkHM 3peHus: (1) maiikoBble pacniaBbl ObUTH
UCTOYHUKOM (IIOMIO0B Ha paHHUX CcTaauiax ¢op-
MHPOBaHHUS PYIHO-MarMaTHYECKUX CHCTEM C IO-
CIEYIONIUM BOBJICUCHUEM METCOPHBIX M METamop-
¢buveckux BOJX B mpouecc pymootrioxenus (Green
et al., 1982); (2) cnenuduueckue maikoBbIC pac-
minaBbel  GopmupoBanu (IOUIHO-MarMaTHYecKue
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CHCTEMBI, U BCE MCTOYHUKHU (IIOMJOB M METAJIOB
cBs3aHbl ¢ oTuMu pacniaBamu (KopoOeitHukos,
Muponos, 1992; Illuno, 2002) — nepuBataMu riay-
OWHHBIX 0YaroB I'PaHUTOUIHBIX Marm, 0Opa3yrollu-
MU BEPTHKAJbHBIC anmo(u3bl 0ATOIUTOBBIX HHTPY-
3uBOB; (3) nmaiiku B cocTaBe T'PaHUTOUJHBIX acco-
HHMalUi U 30JI0TOHOCHBIE (DIIIOUJIBI SBISIIOTCS TPO-
JIyKTaMU CJIUHBIX PETHOHAIBHBIX MIyTOHO-METAMOP-
¢udeckux cucrteM KoJUIM3MOHHBIX 30H (['opsiues,
2003). IlocieqHee — 3TO MOMBITKA PACCMOTPETH POJIb
BCEil COBOKYITHOCTH JHJIOT€HHBIX NpPOIECCOB B (op-
MHPOBAaHHUH 30JI0TOr'0 OPYACHEHUs CKIAT4aThIX 30H,
HE 3aTparumBaronias JeTajeil cylecTBOBaHUS Jaii-
KOBBIX ()JIIOMIHO-MarMaTU4eCKUX CHCTEM, KOTOPBIE
SIBJISIIOTCSI COCTAaBHOW YacThlo Takoi OoJjiee CIOXK-
HOW pEeruoHajbHON CHUCTEMBI.

W3no0xeHHBIE MaTepHualbl MOKa3bIBalOT, YTO OC-
HOBHasi Macca JaifKoBbIX MECTOPOXXJCHUW CBs3aHA
¢ MOopGUPOBBIMU MOPOJAAMH CPEJHET0 M KHUCIOTO
cocTaBa, KOTOpbIE, KaK CBUJETEIHCTBYIOT HAXOJKH
CJIOXHBIX J1aeK, BO3HUKAJIU B pe3yJibTaTe B3aUMO-
JNEeHCTBHS OCHOBHBIX M KHCJIBIX PacIjaBOB M KOTO-
pble OBLIM 3aMeTHO OO0OTalIeHBl YTJIEKHUCIOTOW M
Bojoi. [Ipuyem B rabOpoumax Hamboyee riIyOUHHO-
ro MPOUCXOXKJIECHUSI, KOTOpPbIE CONepKaT HanboJb-
[IMe COJIEP)KAHMSI 30JI0Ta U B KOTOPBIX KOJHUYECTBO
JIETYYUX MaKCHMaJlbHO M BeChbMa 3aMeTHA POJb YI-
JICKUCJOTHl 10 OTHONIGHUIO K BOJIE B MX COCTaBe
(cm. Tabxn. 3). B paiikax Hambosnee KpyHmHBIX MECTO-
POXKIECHHI UX coJepKaHHE 3aMETHO MEHbIIE MpHU
CyIIECTBEHHOM mpeoOnananuu Bojbl. [lepexonasl mo
BOCCTaHHIO IITOKBEPKOBOTO CTPYKTYpHO-MoOp(oJo-
TUYCCKOT0 THUIMA B KUJIBbHO-MPOXHUIKOBBIA U YUCTO
JKUJIbHBIA, YCTaHOBICHHBIE Ha PsJie MECTOPOIXK/e-
uuii Ceepuoro Kasaxcrana (cMm. puc. 3), a Takxke
COCYIIECTBOBaHUE B JAHKOBBIX CBUTAX W IOJSAX Me-
CTOPOXKJIEHHI ITOKBEPKOBOro (CETYATOro), Mpo-
JKUJIKOBOTO (JIECTHUYHOTO W JIMHEHHOTr0) M THE3-
nosoro TunoB (Konsruer, 1953, 1971) — Bce 370
MO3BOJISIET MpEANojaraTh HaJuuHe BEPTUKAIbHOM
MOpdOIOTHYECKOH 30HATBHOCTH OpYJECHEHUS, OT-
BCUAKONICH 3BOJNIIONHUU COMHON (QIIOUIHON CcUCTE-
Mbl. [To Bceil BUAMMOCTH, KUIbHO-IITOKBEPKOBBIH
THI — 3TO HU3Bl (IIOMJAHOW KOJOHHBI, MPUOIH-
JKEHHbIE MaKCHMaJIbHO K 30HE pa3JesieHUs Marmbl
(na¥iku) m Quarounga (GKUIBI), a XKHIBHBIH OKOJIO-
JNaiKOBBIM — BEPXHM KOJIOHHBI, MaKCHMMaJIbHO yJa-
JICHHBIE OT 30HBI TaKOro pasjeieHus. JlecTHUYHBIE
CHCTEMBI HUJ 3aHUMAlOT MPOMEXYTOYHOE IOJIO-
JKEHUEe, UCKIIIoYasi, KOHEYHO, T CIydYau, KOTJa OHH
3HAYUTEJIBHO OTOPBAHBI BO BPEMEHH OT BHEJPEHUS
JlaeK WJIM CUJIJIOB, KaK, HallpuMep, Ha MECTOPOXK-
nennn Kapansseem (laBuaenko, 1975). Koraa Bo3-
pacT Jaek M OpyJICHEHHUs MPaKTHYECKH OJMHAKOB
(cM. Tabn. 1), BOBHUKANM ceTYATHIE WIJIM IITOKBEP-
KOBBIC JIaHKOBBIE MECTOPOIXKJECHHUS KOJBIMCKOTO
THIA, XapaKTepHU3yIONue HIKHUE TOPU3OHTHI (uIro-
WUJIHO-JIAKOBBIX KOJOHH.

Puc. 3. O6ocobnenns kBapua B JUOpHUT-nopdupuTax
naiiku pyd. Jnuanuerii (bacyryHpnHCKHH pynHO-MarMa-
THYeckui y3en, Oacc. p. Kosbima)

Fig. 3. Individual quartz occurrences in diorite-porphyry
rocks of the Dlinny Creek Dike (Basugunyin mineral-
magmatic area, the Kolyma River area)

Jnst Takux CyXKIEHUM ecThb LeNblil psijJ OCHOBa-
HUH, paccMOTpeHHBIX B pabortax A. ®. Kopobeitnu-
koBa U A. I'. Mupornosa (1992) u H. A. umno (2002).
OHHM 3aKJII0YaIOTCS B MECTPOTE COCTaBa MaiKOBBIX
pacmiaBoB, UX THOPHJAHOCTH M «HEIBTEKTUUYHOC-
TH», UX BBICOKOW (PIIOMIOHACHIIIEHHOCTH U IOJ-
BWIKHOCTH, NMPUCYTCTBHUH JaMIpPOPUPOB, B MOJH-
XPOHHOCTH IJIyTOHMYECKUX TPAHUTOMJIHBIX IMOSICOB,
B CBSI3U NETPOXMMHUYECKOTI'0 COCTaBa ¢ TNIyOMHHOC-
THIO PA3BUTHS TPEUIMHHBIX CTPYKTYp. MexaHn3mMom
JecuanuKanuu MarmMbl BCJEJACTBUE IMOJHMEpH3a-
LMW KPEMHEKHCIOPOJHBIX KapkacoB M Oudypxa-
UM QIIOHJIHO-MarMaTHUYeCKOH CUCTEMBI O0OBSICHS-
€T BO3HHMKHOBCHHE JAaWKOBBIX MECTOPOXKICHUN
H. A. lluno (2002), noyiarass B 3TOM TECHYIO CBS3b
30JI0TOTO OPYJACHEHHS C AalkaMH JamMnpo(pupoBo-
ro psna. B moanaepkky MMEHHO Takoi TOYKH 3pEHHS
CBUJICTEILCTBYIOT, B YaCTHOCTH, HAaXOJKH «IJja3-
KOB» KBaplia B JalKax CpeJHEro cocrasa, JaMIIpo-
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¢upax. B orimmune ot H. A. luno, A. ®. Kopobeii-
HukoB U A. I'. Muponos (1992) cuuraror, 4to py-
JIOHOCHBIE (IIOUJBI OTIENSINCH NTHO0 U3 Heaud-
bepeHIUPOBAHHBIX UM clabonudepeHIIUpOBaH-
HBIX BOJIOHACHIIIEHHBIX 04YaroB IPAHUTOWUHON Mar-
MBI TIOBBIIIEHHON OCHOBHOCTH IYTEM €€ HEepaBHO-
BECHOTO BCKHIaHWs, JUOO B mpolecce riay0oKoit
nuddepeHIuaul MarMbl ¢ 00OrameHUEM JeTy-
yuMH ee KpallHuX nuddepennuaroB. OHM mojara-
I0T, 4TO JaiikoBoe opyneHeHue Qopmupyercs u3s
pacmiaBHO-(GIIOUIHONW cucTeMBbl (60raToro jgeTy4u-
MM JIETKOIMOJBH)XHOT'O CHJIMKAaTHOTO pacruiaBa),
Yalie BCEro CMEIIaHHOTO MJIM KHCJIOTO COCTaBa.
PaccmaTpuBasi ykazaHHbBIE NpEJCTABICHUS C yde-
TOM H3JOXEHHBIX JaHHBIX, a TaKKe ONUpasich Ha
NpHUMEPBl PACCIOCHUS CHJIMKAaTHBIX pacljaBoOB B
NPUPOJHBIX U HCKyccTBeHHBIX cucteMax (Philpotts,
1982; Mapaxymes, 1988) u Ha HaXxoAKuU B OTJEIb-
HBIX ITIyTOHaxX CPEeIHEro M KHUCJIOTO COCTaBa CBOE-
00pa3HBIX PEIUKTOB (GIIOUIHBIX Ny3bIpei, obora-
meHHbix 30m0toM (Crowe et al., 1991), mMoxHO
NpEIOKUTh JIMKBALMOHHO-(QIIOUIHYIO MOJENb
dbopMupoBaHHs JaKOBBIX MECTOPOXKIACHUN 30J10-
Ta, MPEJCTaBISIONYI0 cO00H coyeTaHHe JIMKBAIH-
onHo-nonumepuoit (Iuno, 2002) u QaougHo-
marmatnueckoit (Kopobeiinukos, Mupounos, 1992)
Mojeineli. HemanoBaxHyo posib B JaHHOW MOJIENH
JIOJDKHA WUTPaTh YTJIEKUCIOTA, UCTOYHUKOM KOTO-
poil ABASETCS T'PAaHYIUTOBBIN CION HUXKHEH KOPBI
(Harris, 1989; Peterson, Newton, 1989). B ycnoBu-
X BBICOKMX TEMIEparTyp M JaBJICHUW yTJIEKHCIOTa
pacTBOpsieTcs B pacljiaBaXx Kak OCHOBHOTO, Tak U
KHCJIOTO COCTaBa, XOTS M 3aMETHO MEHbIIE, 4YeM
BOJIa, HO BCE JKE€ B JOCTAaTOYHBIX KOJHYECTBAX
(Boettcher, 1984; Behrens et al., 2004), utoOsI 3a-
TeM npu temnepatype meree 1200°C coBmecTHO ¢
BOJIO¥ BBIJCIUTHCA BO (QurouaHy a3y, CIOCOOHYIO
9KCTParupoBaTh METAJUIBl U KPEMHE3EM M3 pacIluiaBa.
Wrak, HecMOTpsl Ha JOJTHE TOABl H3y4YCHUS
MECTOPOKJICHUN 30JI0Ta JaliKOBOTO THIA, X IMPH-
poJaa OJHO3HAYHOTO OOBSCHEHHS HE IOJyYHuia.
OnHAaKO MOJKHO TMPEJNOJIOKHUTh CYIIECTBOBAHUE
0COOBIX (PIIOUTHO-MATMATHIYCCKUX CHUCTEM HalKO-
BOTO THIA, MTPOAYHHPOBABIINX 30JI0TOE OpYyJEHE-
Hue. OHM BO3HUKAJIHM B HHKHUX TOPH30HTAX 3EM-
HOW KOPBI M DBOJIOIMOHUPOBAIH, BEPOSITHEE BCE-
ro, Mo KOMOWHUPOBAHHOW JUKBALMOHHO-(IIOUI-
HOM Mojenu, KoTopas HYyXXJAaeTcs B AalibHEHIIEH
pa3paboTKe ¢ NMpPUMEHEHUEM JEeTAIbHBIX H30TOII-
HO-T€OXUMHUYECKHX HCCIEeT0BaHUI.
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DIKES VERSUS GOLD LODES:
ARE THESE IN A GENETIC OR PARAGENETIC ASSOCIATION?

N. A. Goryachey

This is a review of different ideas about relationships between dike magmatism and gold mineralization
throughout the world. The notion of dike-related gold lodes is formulated and their classification is
proposed in this paper. It presents the original data obtained by the author for the areas throughout
northeastern Russia. The problem of a vertical zoning of dike lodes is examined. A liquation-fluid model

is proposed for forming gold-bearing dikes.

Key words: dikes and gold mineralization, dike-related gold lodes, fluid-magmatic system, liquation-fluid

model.



