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CTPOEHME MECTOPOXJEHMIN AJIMA30OB

YOK 552.321.5 (571.56)

ba3uTbl Bunioncko-MapxnHckoro fankoBoro nosca
(Bunonckunin naneopundT) n X COOTHOLLUEHUA
¢ KuMbepnutammn HakbiHCKOro nonsa

Basites of Vilyui-Markhinsky dike belt (Vilyui paleorift)
and their relations with Nakyn field kimberlites

YepeHkos B.T., KopHunosa B. 1.,
lony6esa 0. 0., lepacumoBa M. B.

BosHukImii B pesysibrare JEBOHCKOTO pudTHHTa Ha
BoCcTOUHOI okpanue Cubupckoii muatdopmer Buioiicko-
Mapxunckuii patikosbiii nosic (BMJIIT) — kpaeBast yactb
(obstacTh paccessuaoro pudToreHesa) Bustotickoit maeo-
pudTOBO CcTPYKTypHl. HaKbIHCKOE II0JIE PACIIOIOKEHO
B IIEHTPAJIbHOW YaCTH I105ca, HO KOHTPOJIUPYETCA He3a-
BUCHUMOW OT HETO CUCTEMOU TEeKTOHUYECKUX HapPyIIeHU
CeBepPO-CeBePO-BOCTOYHOTO HallpaBeHusd. Jlafika mosca
WHTPYLUpyeT KuMbepiuToBylo Tpyoky Hiopbrnckas. Ha
UX KOHTaKTe 00paszoBaiich cBoeobpasHbie OpeKUYnn —
pesysibTaT B3aMMOMAEHCTBUA IPOLYKTOB JAerazanuu ba-
3UTOBOM MarMbl ¢ Kumbepautamu. JlosiepuThl Hafiku
TepMaJibHO MeTaMOpU3YIOT OpeKYnu, B KOTOPHIX BO3-
HUKJIM BBICOKOTEMIIEPATYPHBIE HOBOOOpPA30BAHUA aH-
npagurta, Al-nuszapaura U KJIUHOXPU3OTHUIA. BasuThl
BM/II npexncraBasioT coboii eIHHYI0 accoI[halliio, B
KOTOpPOH BBIZIEJIAIOTCA JIBa PsA/ia MOPOJ|: YMEPEHHO-THU-
rauucteie (TiO, ~ 2,5 mac. %) ¢ HOPMAaJIbHON M[EIOU-
HOCTBI0O U HUBKUM copepxkaHueM P,O; um BbICOKOTHU-
tauucteie (TiO, ~ 4,4 mac. %), uspeara ¢ yMepeHHOH
I[EJIOUHOCTHI0. Pasimunsa BeleCTBEHHOI'O COCTaBa JaeK
HesHauutenbHbl. OmpermeneHre Bo3pacta 6a3WUTOB IMO-
sica “OAr/3**Ar meTo/IOM MTOKa3bIBAET, YTO OHU 0Opa3oBa-
JINCH B y3KOM BpeMeHHOM MHTepBaJjie, OTBEYAIOIIEM Bep-
xaM ¢paHCKOro — GaMeHCKOMY APYyCy BEPXHETO JeBOHA
(368,5-376,3 man jer). Pasmemenue 6a3uTOB U KUM-
6epauToB HakbIHCKOrO OIS KOHTPOJIUPYIOT PA3JIOMBI
Pa3IMYHBIX TUIIA, ODUEHTUPOBKY, BO3pacToB. [lepBbiMU
obpasoBanuch KuMbepsutTsl, nHTpy3uu BMJII — BTO-
PBIMU.

KitoueBble citoBa: AEeBOHCKUN MMasieOpUdT, JaKOBBINI
II0sic, HKCIIJIOBUBHBIE OpeK4Ynu, 0a3UThl, KUMOEPIIUTHI,
TpyOKH, [aliKi, TEKTOHUYECKUI KOHTPOJIb, BO3PACT.

Cherenkov V. G., Kornilova V. P,
Golubeva Yu. Yu., Gerasimova M. V.

The Vilyui-Markhinsky dike belt (VMDB), which
was formed as a result of Devonian rifting on the east-
ern margin of the Siberian Platform, is the marginal
part (area of scattered rifting) of the Vilyui paleorift
structure. The Nakyn field is located in the central part
of the belt, but is controlled by an independent system of
NNE-trending tectonic faults. The belt dyke intrudes the
Nyurbinskaya kimberlite pipe. On their contact, specific
breccias were formed resulting from the interaction be-
tween degassing products of basic magma with kimber-
lites. The typical zonality of the dyke endocontact indi-
cates a later dyke introduction. Dolerite dikes thermally
metamorphosed breccias in which high-temperature
neoplasms of andradite, Al-lizardite, and clinochrysotile
were generated. VM DB basites represent a single asso-
ciation, in which two series of rocks are distinguished:
moderate-titanium (TiO, ~ 2.5 wt. %) with normal al-
kalinity and low P,O; content, and high-titanium (TiO,
~ 4.4 wt. %), occasionally with moderate alkalinity. The
differences in the dike composition are insignificant and
are the result of natural variations in the composition
of individual bodies. “°Ar/*Ar dating of the VMDB ba-
sites, the method characterized by the best results con-
vergence, shows that they formed in a narrow timeframe
corresponding to the Upper Frasnian — Famenian stage
of the Upper Devonian (368.5 to 376.3 Ma). The location
of the Nakyn field basites and kimberlites is controlled
by faults of various types, orientation and age. Kimber-
lites formed first, and VMDB intrusions followed.

Keywords: Devonian paleorift, dikebelt, explosive
breccias, basites, kimberlites, kimberlite pipes, dikes,
tectonic control, age.
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B cpenuem masieozoe BocTouHas ydacth Cu-
6upckoi mIaTGOPMBI TIOABEPIIIACH MHTEHCUBHON
TEKTOHO-MarMaTUu4eCcKOu aKTUBU3AIUU, CBSI3aH-
HOU C BOBHMKHOBeHUEM Buiiolickoli majeopud-
ToBO# cTpykTyph! ([TaToMcko-Busiotickuii aBia-
koreH) [1, 9].

IIpotecc pudTorenesa compoBoxkaaca dop-
MHUPOBAHUEM MHOT'OYNCJIEHHBIX Pa3PBhIBHBIX Ha-
pyleHu, obpasyromux Kpaesble (Bumioiicko-
Mapxutckas u Yapo-Curckas) u GppoHTATIBHYIO
(Konraticko-/I:xkepbuHcKasi) 30HbI Pas3jioMoB [6,
16]. HauboJiee macirtabua mepBasi U3 HUX, obpa-
30BaBIIAsACA HA CEBEPO-3aTaTHOM Kpblyie pudTa.
Eé nporaxkénnocts Oosee 700 KM, mIMpPUHA OT
20-40 kM Ha fore 0 150 KM Ha ceBepPO-BOCTOKE
(puc. 1). PazmomMbl MHTPYAUPOBAHBI JaliKaMU OC-
HOBHOTO COCTaBa, XOPOIIO BBIJEIAIUMUCI B
MarHUTHOM TIOJie; WX COODIIEeCTBO paccMaTpu-
BaeTrcsa Kak Buiioficko-MapxuHCKU# GaiiKOBBIN
mosic (BM/ITT). @opma 30HBI THUIla «KOHCKOTO
XBOCTa» U €€ CTpOeHUe, XapaKTepusyloleecs
MHOTOYHCJIEHHBIMU ITepeceKarouMucs copoca-
MU, CABUTAMU, MEJIKUMU TrpabeHaMu U TOpCTa-
MW, TO3BOJISIET OTHOCUTH €€ K CTPYKType THula
nysr-anaptT (pull-apart), cBsizanHOM ¢ 30HOM pe-
TUOHAJIBHBIX CyOMEpHUITUOHATBHBIX CEBEPO-BOC-
TOYHBIX caABUTOB [12, 22]. Ocobyo 3HAYMMOCTD
30He MPUIAET MPOCTPAHCTBEHHAs CBA3b C HeU
JIBYX U3 YETHIPEX TVIABHBIX aJIMA30HOCHBIX KUM-
6epauToBeix moseit Axkyrun — Maso-BoTyobun-
ckoro u HakbrHcKkoro, a Tak:ke yboroasiMasoHOC-
Horo CIOJIBIIOKapCKOro, UTO, II0 JOCTATOYHO pac-
MIPOCTPAHEHHBIM IPEICTABIEHUAM, MTO3BOJISAET
paccMaTpuBaTh €€ KaK KUMOepIuTOKOHTPOJIH-
PYIOILYI0 CTPYKTYPYy [2, 6, 7, 14; B. W. Illarasos
u ap., 2005 r.].

ITocse oTkpbiTHsT HaKBIHCKOTO TOJIA B r'pa-
HUIAX 30HBI ObIJI BBITIOJITHEH OTPOMHBIN 00BEM
reoJyioropasBefiouHbix pabor. Oxumaemoro pe-
3yJIbTaTa OHU HE JaJId, HO MTO3BOJIUIN ETAJbHO
HCCIIe[IOBATh €€ ¢ TTPUMEHEeHNeM ODIITUPHOTO KOM-
miekca reodpusmyeckux paboT pasHBIX MacCIITa-
60B, Oypenus u onpoboBanus. [Ipu sToMm, 110 Ma-
tepuasam 0. A. Ilykapnara, B. U. Jleyxuna,
IO. /1. MosiuasoBa, B. M. Cynakosa, B. U. Illa-
tasoBa, IO. T. Ausiruna u gp., B coctaBe BM/JIII
M. JI. Mamakom [10] O6b11u BBIZIEJIEHBI TPU MAar-
MaTUYeCKUX KOMILJIEKCA, CBI3aHHBIX C CUCTEMAaMU

BMEIAIINX UX Pa3JIOMOB ONpeIeJIEHHBIX HAIl-
paBiIeHuH, — CpelHEMapXUHCKUH, BUJIIOHCKO-Map-
XUHCKUN U JbAXTAPCKUMN, BOIIEAIINX 3aTEM B
Jlerenny Anabapo-Buniotickot cepuu I'T'K-1000
[8]. Tem He MeHee ocTaéTcCsA MOCTATOYHO MHOTO
JIMCKYCCUOHHBIX BOIPOCOB, CBA3AHHBIX C BO3pac-
TOM MarMaTUTOB U UX cucreMaTukou. Hecmo-
TPA Ha TO YTO DKCIJIyaTAIIMOHHBIM KaphepoM B
HACTOsAIIlee BpeMs BCKPBITA 30HA IlepeceveHus
KUMOEPIUTOBON TPYyOKU U JalKu 0a3UTOB, HET
Jlayke OOIIEMPUHATOTO MPEeNCTAaBIeHUs OTHOCH-
TeJbHO WX COOTHOIIEHUs ¢ KuMbepiutamu. Beé
9TO, C YYETOM TUIIOTETUYECKOU posiu Buiiroiicko-
MapxuUHCKOU 30HBI KaK CTPYKTYpPbl, KOHTPOJIU-
pymoleli pasmellieHre KUMOEpPIUTOB, eslaeT eé
U3ydYeHME 3aC/yKUBAOIINM BHUMAHUS.

3aayu HaCTOsIIER PabOThl — yCTAHOBJIEHUE
xapakTepa mepeceuenus Tpyoku Hiopburckas c
Matikoii 6a3UTOB, BBIACHEHWE BO3MOXKHOCTH BbI-
nenenusd B cocraBe BMJIIT oTmebHBIX MarmMaTu-
YeCKMX KOMIIJIEKCOB U OIleHKa 3HadeHU:A Iosca
KaK CTPYKTYPbI, KOHTPOJIUPYIOIIel pas3MelleHue
MTPOSIBJIEHU I KUMOEPIUTOBOIO MarMaTuaMa.

Pabotst mpoBoauanich B HakbiHCKOM TIOJTE, B
TOM YMCJIe B BKCIJIyaTalluOHHOM Kapbepe Hiop-
OWHCKUU, B KOTOPOM BCKPBITA 30HA TIEPECEUEHU T
KUMOEPJIUTOB U 6A3UTOB, a TAKKE B JOJIMHAX PEK
Mapxa 1 HuMuIUKAH.

HaxpiHcKoe 1mojie, B KOTOPOe BXOAUT TPyOKa
Hropbunckas, OTHOCUTCA K YHUCIIY TOJIeH sSPKO
BBIpasKeHHOro JuHelHoro tTuna. OHO HaXO[UTCA
B neHTpasabHoi yactu BM/III, Ho cBA3amo ¢ cuc-
TeMOU TeKTOHUYECKUX HapylIeHUH, He COBIaia-
f0Illel ¢ OPUEHTHUPOBKOUM Pas3JIOMOB IMOsiCa, OAUH
U3 KOTOPBIX IepecekaeT TPyOKy. I1aTe us mectu
U3BECTHBIX K HACTOSIIEMY BpeMeHU KUMOepsu-
TOBBIX TeJI MOJIA CBA3AHBI ¢ pasysioMoM Jluaro-
HaJIBHBIU JAJIMHOU ~ 12 KM, OTHO T€JIO — ¢ Tapaj-
JlesbHBIM eMy pasiomoM [lapasnensusiit. Oba
passioMa UHTPYAVUPOBAHBI aiKaMu KUMOepJIu-
TOB, MECTAMHU BBIXOAAILIMMU Ha JOKOPCKUI 3PO-
3UOHHBIN YPOBeHb (puc. 2).

3oHa mepecedyeHus KUMOEPIUTOBON TPYyOKHU
U aiiku 6a3uTOB M3ydasach Ha ropusoHTe -117 M
Kapbepa, IJie OHA BCKPBITA MOJHOCTHIO. TpyOKa,
uMemplIas yAJIUHEHHY0 GopMy, BEITAHYTA BIOJb
KOHTPOJIMPYIOIero passoMma JluaroHaabHBIA C
MMPOCTHUPAHUEM Ha CEBEPO-CEBEPO-BOCTOK 15-25°.
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Puc. 2. CxemaTnyeckas reonornyeckas Kapta HakbiIHCKOro nons (Co CHATbIM Ye€XJIOM IOPCKUX
oTnoXxeHui) (no 3. A. MacneHHukosoi, 2013 r.):

1 — xapboHaTHBIE ¥ TEPPUTEHHBIE MOPCKUE OTJIONKEHUA KeMbpus u oppoBuka (€, O); 2 — natiku BM/IIT (monepu-
ThI, rabOPOIOIEPUTHI): YBEPEHHO BBI/Ie/IsIEMbIE B MATHUTHOM T10JT€ (@), C HU3KOM HAMAarHUYE€HHOCTHIO, ITPEPhIBUC-
Toie (b); 3 — 30HBI Pa3pPbIBHBIX HAPYIIEHUH, IOJTHOCTHIO MJIN pparMeHTapHO UHTPYIUPOBAHHbIE JaliKaMu 0-
JIepUTOB; 4 — TEKTOHUYECKUE HAPYIIIEHU S BTOPOCTENeHHbIE; KUMOEPIMTOKOHTPOIUPYIOI[Hie HAPYIIIeHU: 5 — yC-
taHoBJsieHHbIe (JJuaronanpueiii u [lapassienbHbili pa3aoMsl), 6 — peAnoiaraeMble; 7 — KUMOEPJIUTOBBIE TEJa:
TpyOKu B3pbiBa (@), natiku (b); 8 — kouTyp morpebénnoiit HropbuHcKo# pocesinu; 9 — MECTOPOIK/IEHU S aJIMa30B C
MIPOMBINIJIEHHBIMU 3amacaMu (@), HeIoOCTATOYHO n3ydeHHbIe (b)

Fig. 2. Sketch geological map of the Nakyn field (with Jurassic sedimentary cover removed) (after E. A. Maslennikova, 2013):

1 — Cambrian and Ordovician carbonate and terrigenous marine deposits (€, O); 2 — VMDB dikes (dolerite,
gabbro-dolerite): distinctly identifiable in a magnetic field (a), low-magnetic, discontinuous (b); 3 — fault zones
completely or partially intruded by dolerite dikes; 4 — minor tectonic faults; kimberlite-controlling faults: 5 —
identified (Diagonal and Parallel faults), 6 — inferred; 7 — kimberlite bodies: volcanic pipes (@), dikes (b); 8 — contour
of the buried Nyurbinskaya placer; 9 — diamond deposits: economic (@), underexplored (b)
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Omna pasgesnena Ha Cesepubiit u KOxubIT 6J10KT
(aBasAIOMIMIECS, BUAMMO, OTJEIbHBIMU «JIOMACTS-
MU» AUATPEMBI) JaliKol 0a3UTOB, HHTPYIUPYIO-
et pasgom boryobuHCcKuM.

JuaroHanbHbIN pa3JoM NMeeT BechMa Mpoc-
TOE CTPOEHME, MOYTU BCETJa MPUCYIIee HapyIe-
HUAM, BMEIIAIONIUM KUMOEPIUTHI: OH BEPTUKAb-
HBIH, BBITIOJTHEH JTAWKON MOpdUPOBOro KUMOEPIIHU-
Ta (MorHOCTh 0,5—2 M) C POBHBIMU KOHTAKTAMU,
MPaKTUYECKU JINIIIEHHBIMU CJIEJIOB BO3EHCTBUA
KUMOEpIMTOBOI MarMbl Ha BMEHIAOIIHE TIOPOBI
KeMOpHSI.

Pazmom Boryobutckuii nMmeet obiree ceBepo-
BocTouHoe (~ 55-65°) mpocTupaHue; OH 3HAYU-
TeJIbHO MOIIHEEe U XapaKTepu3yeTcs CIIOXKHBIM
CTPOeHMEM, TTPEICTABIASA cOOOM 30HY TEKTOHUYeE-
CKOT0 MeJIaHKa 00pyieHus MotHocThio 50-70 M,
BBITIOJTHEHHYI0 MHOKECTBOM XaOTHUUYECKU PaCIIo-
JIOKEeHHBIX 007I0MKOB U KpynHbIX (10-30 M) 6710-

T\uamuaﬂb“"‘“

| € |17 |onk|2 | a8D,

3 [ Je [LT]s

KOB BMeIIaloux nopon. EcrecTBeHHO, UTO U HH-
TPyAUPYIOIIAsA ero Aaiika UMeeT BEChMa CJIOXKHYIO
MOpdOJIOTHIO, HANEKYI0 OT IpeAIoJiaraBlIeics
10 pesyJbTaTaM pasBeodHoro oypenus. Ha riy-
6bunax 6osiee 400 M OT JHEBHOU ITOBEPXHOCTU OHA
pejcTaBiisieT coboil equHOE TEeJIO IIePEeMEHHON
(ot 30 mo 150 M) MoiHOCTH. BhIllle 5T0l 0OTMETKHU
nmpuobpeTraeTr BeCbMa CJIOXKHY0 GpopMy, «paciie-
ssch» Ha 4-6 cyOBEPTUKAJIHBHO OPUEHTUPO-
BAaHHBIX Te€JI MOIIHOCTBIO 3—45 M U OJIMHOU L0
150 M, KoTOpBIE OOPABYIOT CUCTEMY CJIETKA M3BU-
JIUCTHIX Y3KUX arodus (puc. 3); omHa U3 HUX OTXO-
JIUT OT faviku noj yriom ~ 70°. Hu ogxa u3 ano-
$u3s He TOCTUTAET TOIOPCKOT aIE0ITOBEPXHOCTH,
He JI0X0 s 40 Heé okoyio 150 M.

HauanbHble TPU3HAKY «PaCIIEIJIEHUs» qaii-
KM B Tejie TPyOKHU XOPOIIIO BUAHBI B JHE Kapbe-
pa, TAe B AOJIepUTaX OTUYETIMBO BBIJEJIAIOTCSA
HeckosbKkO y3kux (0,5-5 M) mosoc ceBepo-Boc-
TOYHOI'O IIPOCTUPAHUSA AJIUHOHN 10 25 M, CJIOKEH-
HBIX 3€JIEHOBATO-CEePbIMU BHK30KOHTAKTOBBIMU
Oopexkunsimu (cM. puc. 3). Bmerrawoiiue mopos
Ha KOHTAKTax ¢ 0oJiee MOIIHBIMU armopu3aMu 0C-
BETJIEHBI, IPHUOOPETAIOT 3€JIEHOBATO-CEPHIN I[BET
BCJIEICTBHE UHTEHCUBHONW XJIOPUTUBAIIUU U Cep-
MEeHTUHU3AIUH; MOIIHOCTh 30HbI n3MeHeHusA 0,1—
3 M. BozpeticTBrie MaJIOMOIIHBIX artodus HA BMe-
IIIATOII[ME TIOPOJBI BHIPAKEHO 3HAYNTEIBHO calee.

Yrto KacaeTcss HEMOCPECTBEHHOT'O KOHTAKTA
JIOJIEPUTOB C KUMOEPJIMTAMU, TO €r0, ITO-BHIMO-
My, He CyIIIECTBYET: BO BCEX CIydasix, HabJoqas-
muxcsa Kak HaMU, Tak U JPYTUMHU HccieloBare-

Puc. 3. lailka goneputos, npopbiBaloLwan
KnmbepnutoBylo Tpy6Ky HiopbuHckasa. Kapb-
ep Hiop6uHckun, rop. -117 m:

1 - Bmemaronue mopoasl kembpus (€); 2 — kumbep-
sutel (1D, snk); 3 — mosmepuThl, MUKPOIOJIEPUTHIL, rab-
6pomoneputer (qfD;); 4 — KoHTaKTOBBIE KapboHAT-
6a3uTOBBIE OPEKYNH; 5 — PA3PHIBHBIE HAPYIIIEHWA

Fig. 3. Dolerite dike cutting Nyurbinskaya kimberlite pipe.
Nyurbinsky pit, -117 m horizon:

1 — Cambrian host rocks (€); 2 — kimberlites (1D, _;nk);
3 — dolerite, microdolerite, gabbro-dolerite (qfD;); 4 —
contact carbonate-basite breccias; 5 — faults
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nsaMu Ha 6osiee BpicOKUX ypoBHaAX; (M. 1. Tom-
minH, 2004 1.), OH COITPOBOIKAAETCS 30HOU pase-
JISTIOIIUX UX Opekunil. DTU MOPO/IbI, BHISIBIIEHHBIE
elllé Ha MePBBIX HTAIax pasBenku Tpyoku Hiop-
OuHCcKas, OBIIM BCKPBITBI MHOTOYKUCJIEHHBIMHU
CKBaKMHAMMU; 32 HUMH 3aKPENUJIOCh Ha3BaHUE
«KapboHaT-0a3UTOBBIE DKCIIJIOBUBHbBIE OPEKIUL»
(M. [I. Tommus, 2004 1.). DTH cBoeobpasHbIe TI0-
POZBI BCTPEYAIOTCS HA KOHTAKTaX 0a3UTOB KaK C
KUMOEepINTaMy, TaK U C BMEIAIOINMU [T0pOJia-
MU; ['eHe3UC UX [0 HACTOAIIEr0 BpeMeHH IVUCKYC-
CUOHEH, IIOCKOJIbKY OHU B 3HAUYUTEJIBHOH Mepe
ABJIAIOTCA KJIIOUYOM JJIs TIOHMMAaHUSA COOTHOIIIe-
HUM KUMOEPIUTOB U 6A3UTOB.

Bpekunu Ha KOHTakTax 6a3UTOB ¢ KapboHAT-
HBIMH BMEIIAION[UMHU TOPOaMU KeMOPUs TATO-
TEIOT K aIIMKaJIbHBIM YacTAM anodus Jaiku, Iae
OHU BBINIOJIHAIOT JINHelHble U TPyOooOpasHbie
TeJia MOIITHOCTBIO 710 10-15 M 1 mPOTAKEHHOCTHIO
JeCATKY MeTpOB. VX cocTaB MeHseTCs B 3aBUCHU-
MOCTH OT OJIM30CTHU K JalKe UJIU K BMEL[AOI[AM
OpO/iaM OT CYIIeCTBEHHO 6a3UTOBOTO /10 Kapbo-

a b
0 2cm 0
| S | S |

5 MM

watuoro (M. JI. Tomriun, 2004 r.). 'panuiia 6pek-
yuii ¢ basuramu 0ObIYHO YETKA A, pe3kas (puc. 4,
@), ¢ BMeIIAIIMMHU IIOPOJaMU — IOCTEleHHas,
yepe3 30HY TPEIIMHOBATOCTU; MHOTIA OpeKdnu
00pasyoT B HUX ammOpU3bI.

B6au3u KoHTaKTa € faiikoit Opekunu cioxKe-
HbI 00JIOMKaMU JIOJIEPUTOB C T'MAJIONUIUTOBOH,
VHTEPCEePTAJIbHOU CTPYKTypaMu, aHAJOTHUYIHbI-
MM IIOpOJiaM KpaeBoil dpaiuu UHTPy3ui (CM. puc.
4, b), ¢ eqUHUYHBIMUA MEJKHUMU 00JIOMKaMU BMe-
IAIOIIUX TTOPO/T; CofleprKaHue 00JIOMKOB B HUX JI0
90 % obbéma mopoasl. Popma 067I0OMKOB OOBIYHO
OKPYTJIO-yTJIOBATAs, Pa3MepPhl OT [OJIE€H MUJIIU-
MeTpa JI0 ePBbIX MeTpoB. [lo HampaBIeHUIO OT
Iaiku pasMepbl 00JIOMKOB 6a3UTOB yMeHbIIa-
IOTCsI; B TOM JK€ HAIPaBJIEHUU BO3PACTAET JI0JIs
067I0MKOB BMEHIAIONINX TOPO]] U, COOTBETCTBEHHO,
B IIEMEHTUPYIOIlell OCHOBHOM Macce COKPAIIaeTcst
KOJIMYECTBO MarMaTudecKoi cocTaBsoIei. Bau-
Iy MHTEHCHBHOI'O0 METacoMaro3a KapOoHaTHBIE 00-
JIOMKY CHJIBHO KOppoaupoBaHHbL O6JIOMKY Mar-
MaTHUYECKUX MTOPOJ, UMEIOT PEaKI[MOHHbIE KalMbl

Puc. 4. KOHTaKT 3KCNN03MBHOW Kap6oHaT-6a3uToBOIN 6peKkunn n gonepura:

a — koHTakT abanuTa (cyieBa) c 6pekuneit (cupasa). Cks. 508, riyouna 278 m. ®oto; b — kapbonar-6asuroBas
6pekuns. O6soMKM 6a3UTOB GypPOro IBETA C PEAKIIMOHHON OTOPOYKOW B KaJIBI[UT-XJIOPUTOBOM I[EMEHTE.

nud, 6e3 ananusaropa (o C. A. 3axaposy, 2016 1.)

Fig. 4. Contact of explosive carbonate-basite breccias and dolerite:

a — contact of aphanites (left) and breccias (right). Drillhole 508, 278 m depth. Photo; b — carbonate-basite brec-
cias. Fragments of brown basite with a reaction margin in calcite-chlorite cement. Polished section, no analyzer

(after S. A. Zakharov, 2016)
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Puc. 5. CtpoeHune 30Hbl KOHTaKTa KUMOepnnToB, Aailkn 6a3UTOB U Kapb6oHaT-6a3UTOBbIX JKC-
nno3MBHbIX 6peKunii (3a6on Kapbepa HiopbuHcKnIA, rop. -117 m, Touka HabnogeHna 1):

1 — aBTONTMTOBBIE KUMOEPIUTOBBIE OpeKYNY; 2 — «KBTOPUUYHBIE» KapOOHAT-KUMOEPIUTOBbIe Opekunu; 3 — Opekunu
¢ rIBI6aM¥U TIOPOJ PaMbl U KUMOEPJIUTOB; 4 — 6PEKYNU ¢ OKPYTIIBIMU TJIBIGAMU J0JIEPUTOB U OCAJOYHBIX TIOPOJI;
5 — OpekunU ¢ MEJKUMU U3MEHEHHBIMU 00JIOMKaMU JI0JIEPUTOB; 6 — cauBHasA papbopoBumgHas KapboHaT-
XJIOPUT-CEPIIEHTUHOBASA TOPOJIa; 7 — JOJIEPUTHI ¢ BUTPODUPOBOH CTPYKTYPOH; 8 — MUKPOOJIEPUTHI TOHKO- U
MeJIKO3EPHUCThIE, MUH IaJIeKaMEHHbIE; 9 — OJIEPUTHI CPeIHE3EPHUCThIE, MHOT/Ia MUHjaleKaMeHHbIe; 10 — rab-
OpO/I0JIEPUTHI CpEeIHE- U KPYITHO3EPHUCTHIE

Fig. 5. Structure of kimberlite, basite dike and carbonate-basite explosive breccias contact zone (Nyurbinsky pit face, -117 m
horizon, observation point 1):

1 — autolith kimberlite breccias; 2 — “secondary” carbonate-kimberlite breccias; 3 — breccias with enclosing rock
and kimberlite blocks; 4 — breccias with rounded dolerite and sedimentary rock blocks; 5 — breccias with minor
altered dolerite fragments; 6 — porcelaneous carbonate-chlorite-serpentine rock; 7 — vitrophyric dolerite; 8 — fine-
grained amygdaloid microdiorite; 9 — medium-grained, occasionally amygdaloid dolerite; 10 — medium-grained

and coarse-grained gabbro-dolerite

rommuuon 20-30 MM, oboraléHHbIe CepreHTH-
HOM ¥ xJopuToM (cM. puc. 4, @), B HUX CHUIKa-
forcsa comepxkanus Si0,, Na,O, obirero xkenesa,
TiO, u pesko (B gBa pasa) mosbimaorcesa — K,O,
MgO, CaO u y1eTy9nx KOMIIOHEHTOB.

IleMeHT OpeKYMi MEJIKO3€PHUCTBIN CepIieH-
TUH-XJIOPUT-KapPOOHATHOTO COCTaBa C MPUMECHIO
TaJIbKa U KBapIia, MHOTA TUIICA; B TAKEION dpak-
WU TTPOTOJIOYHBIX P00 BCTPEYAIOTCS MTUPHUT, Mar-
Hetut, auapanut, uiabMmenut (C. A. 3axapos u 1p.,
2016; M. 1. Tommuu u gp., 2004 r.). Ormegarorest
JKUJIbI U THE3J]a, B KOTOPBIX pas3BuUBaeTcs (pJoro-
uT. B 11€710M B [IEMEHTUPYIOIIEN Macce OYEHb BbI-
coku copmepxkanua Mg, Ca u jeTydux KOMIIOHEH-
toB u Huskme — Si0,, TiO,, nHorga xkemesa [15].

Bpekunu B 30He KOHTaKTa 6A3UTOB ¢ KUMOED-
JINTAMH OTJIMYAIOTCSI OT OIMCAHHBIX BBIIIE; OHU
JIETAJIbHO M3yYeHbl HAMU Ha ODOKOBBIX KOHTAKTaX

JMafiKu C I0XKHBIM TEJIOM TPYOKU Ha TOPHU30HTE
-117 m. VIm cBolicTBEHHA OMIpe/ieIEHHAS 30HAb-
HOCTB (puc. 5).

I'panura 6pexkunii ¢ 6azuTamMu OYeHb pes-
Kasi, 9Y6TKasi, C MEJIKUMHU BBICTYIIAMY KaXKI0H 13
STHUX IIOPOA B JIPYr'yIo, CO3AIIINMY BIleUYaTiie-
HUe B3aUMHOr'0 IpopsiBaHu#A (puc. 6, a). OgHa-
KO MX COOTHOIIEHU S OJTHO3HAYHO ONIPeesIATC s
TeM, 4YTO 6a3UThI 00PasyioT B OpeKunsax anodussl
MortHocThio 1-30 cM (cM. prc. 6, b) 1 MPOTAKEH-
HOCTBIO TTePBbIE METPHI.

HemocpencTBeHHO Ha KOHTAKTax ¢ basuramu
OpeKYnU TPEJCTABIAIOT COO0M MIIOTHYIO, CIIUB-
HyI0 $apdopoBUAHYI0 MOPOAY CBETIO-CEPOTO
nBera, comepxkairyio 10-30 % kak ObI «pacTa-
II[EHHBIX» BKJIIOUEHUI TEMHO-CEPOTO I[BETa pas-
MepoMm 2-50 MM, CIOKEHHBIX 0a3UTOBBIM MaTe-
puasiom (cMm. puc. 6, ¢). OHM U3MEHEHBI, UMEIOT
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BUTPOPUPOBYI0, TUAJIONIUIIUTOBYIO CTPYKTYPHI,
TPAHUIIBI UX C OCHOBHOI MacCCOU PACIJIbIBYATHI.
B 6onee xpymHBIX 06710MKax 06a3uThl mpUobOpe-
TAIOT XapaKTEPHYIO «II€TEJIhYaTyi0» TEKCTYPY, B
HUX U3PeJKa COXPAHAITCA PEJIUKTHI TOPOUpPOo-
BBIX BBIJIEJIEHUH IJIarvoKJIasa.

LemenTupyroias Macca CJIO}KeHa CepreHTH-
HOM C MEJIKUMU CKOIJIEHUSMHU TOHKO3EPHUCTO-
ro kapbonara. BOim3u KoHTakTa ¢ [0JI€pUTAMU
B OpekumMAx HepeaKo Pas3BUBAIOTCA CKOIJIEHUS
MEJIKMX CKEeJEeTHBIX KPUCTAJIJIOB aHApaauTa, 00-
Pas3yIoIuX XapaKTepHble PaguaIbHO-JIyIUCThIE
«CHEXXUHKW»; UX BO3BHUKHOBEHUE O0OBACHIETCS
TepMaJIbHbIM BO3/IEHCTBUEM J0J€pUTOB. Morii-
HOCTb 3T0H 30HBI 0,2—0,7 M.

Jasee mo HampaBJIEeHUIO OT KOHTAKTa B Opek-
YUAX TOSABJISIOTCA OKPYTJIble 00JIOMKU 0JIepu-
TOB pasmepom 10 0,3 M, 0OBIYHO TOHKO- ¥ MEJIKO-
BEPHUCTHIX, UAEHTUYHBIX CJIATAIONIUM JalKy (CM.
puc. 5, 5). Bce onu oralimMIieHbl PEAKIMOHHBIMU
KatiMmaMmu TosmuHON 5-20 MM ceporo IBeTta, B
KOTOPBIX JI0JIEPUTHI MHTEHCUBHO CEPIIEHTUHU3H-
poBaHbBI 1 KApOOHATUZUPOBAHBI.

ITo mepe ymaneHusa oT KOHTaKTa Ha 2—-3 M B
OperYMAX HAPSMY C JOJIEPUTAMU TIOSABISIIOTCS
CHauaJla MeJIKue oOJIOMKHU, a 3aTeM Bcé GoJiee
KpynHble (1o 1,5 M) okpyryible OJIOKKM BMeIIaio-
WX TIOPOJT C KOPUUHEBO-3KEJITON pPeaKIMOHHON
Kaiimori (cM. puc. 5, 4). OHU CJI0KEHBI TTOPOLAM,
GOpMUPYIOIUMU OCAIOYHBINA YEXOJI: U3BECTHHA-
KaMU, MeprejiaMu, MecYaHUKaMU, aJeBPOJINTA-
MU, UHOT/Ia CO CJIeflaMU BOJHOMIPUOOWHOM psabu,
06JI0MKaMU CJIOEB TUIICA MOIHOCTHIO 10 30 cM.

B 4-5 M oT KOHTaKTa HAYWHAIOT BCTPEYATHCSA
eqUHUYHBIEe 00JIOMKU KuMbepauToB. Janee ux
pasMep u coziep:KaHUE B IOPOIE PACTYT, & JIOJA
KCEHOJIUTOB BMEIAIUINX MOPoJ cHUzKaeTcA. OKo-
JI0O KOHTaKTa C BMEIAIUMU KUMOEpIuTamMu
mopojia nprobpeTaeT 00JIUK «BTOPUUHON» KUM-
0epsIMTOBOM OpPEeKYNH C HEZHAYUTEIBHOU ITpUMe-
CBIO KCEHOTeHHOro MarepuaJa (M. puc. 5, 2, 3).

CocTaB 11eMEHTUPYIOIEN Macchl Opekunii us-
MEHSIETCsI B TOM 3Ke HaIlpaBJIEHUHU — OT Ipeobiia-
JaHUsA TOHKOIMCIIEPCHOTO 6a3UTOBOrO MaTepwua-
Jia yepes 30Hy CMENIaHHOr0 6a3UT-KUMOepsInT-
KapbOOHATHOTO K CYyIIIECTBEHHO KMMOEPIUTOBOMY.

30Ha PHJIOKOHTAKTAa JJAaWKU BCIOAY UMEET OT-
4YETINBOE 30HAJIPHOE CTPOEHUeE, BhIpasKarIeecs

B TIOCTETIEHHON CMeHe KPYITHOKPUCTATIITUUECKUX
rab0po0IEPUTOB IEHTPAIbHBIX YacTel (puc. 7,
d) BCE Gojiee MEJIKO3EPHUCTHIMU, YaCTO MUH/IA-
JIeKaMEeHHBIMU JIOJIEPUTAMU — BIJIOTH A0 ada-
HUTOB HEITOCPEICTBEHHO Ha KOHTakTe (CM. prC.
7, a, b); 5TO ABIsIETCA HECOMHEHHBIM CBUIETEIb-
cTBOM 0o0JIee IO3IHEro 10 OTHOIIEHUIO K OpeKdi-
AM QOpMUPOBAHUA J[OJIEPUTOB. I'paHUIBI MeK-
Iy YKa3aHHBIMU Pa3HOCTAMU ITOPOJ] HEUYETKUE,
oCTeNeHHble, 00I[asd MOIIHOCTh KOHTaKTOBOU
30HBI JAWKH1 0 5—7 M.

AHaylornYHOEe CTpOEeHUe 30Ha KOHTaKTa TPyD-
KU U JAWK/1 MMeeT Ha BCEM e€ IMPOTARKEHUN — KaK
Ha KOHTAKTE C I03KHBIM, TAK U C CEBEPHBIM TEJIOM
(sromacThio) KUMOEPIUTOBOM TPYOKU.

PeHTreHOCTPYKTYpPHBIN aHAJIN3 OPEKYNU, BbI-
nosaennsi JI. B. JIuckosoit (HUT'TI AK «AJIPO-
CA» (ITAO)), mokazsaJi, 4TO OHa CJIO¥KEHa arpera-
TOM CEPIIEHTHHA W KAJIbI[ATA, CONEPKAIIMM PEHT-
reHoaMopdHble CMEKTUTHI, HE3HAYUTETbHBIE KO-
JINYECTBA IOJIEBBIX IIMATOB, UJIbMEHUT (Tabir. 1).
CeprnienTun npejctaByied Al-1u3apauToM U KJiu-
HOXPU30THUJIOM, CBUJIETEIbCTBYIOIUMHU O BBICO-
KOTEMITIEPATyPHOM BO3JIEUCTBUU JOJIEPUTOB Ha
OpekuYny ¥ CUJIbHOM M3MEHEHUH MOCIeIHUX. B
JIoJiepuTax BOJIM3M KOHTAKTA, IOMUMO IIJIaruo-
KJjla3a U TTHPOKCEHA, MPUCYTCTBYIOT CATIOHWT,
MOHTMOPWJIJIOHUT U Fe-XJIOpUT, 4TO ABJsAETCA
rnoxkasarejeM (ABTO)METACOMATUYECKOI'0 BO3IeH-
cTBUs OpeKYnii Ha HUX.

AHanu3 XMMHUYECKOro cocTaBa 00pasIioB, 0TO-
OpaHHBIX HaMU B Kapbepe HiopOuHCKUI B 30He
KOHTaKTa W3 KUMOEPJINTOB, YMepPEeHHO-IIEeI0d-
HBIX [IOJIEPUTOB U PAa3e/IAINX UX OpeKdui,
[OKa3aJi, YTO CPeau IOC/IESHUX B 3aBUCHMOCTHU
OT IIOJIOKEHUSA IIPO0 B KOHTAKTOBOI 30HE BbIJE-
JISTIOTCSA PA3HOCTH, TI0 YPOBHIO 0DOTaIeHusT TIaB-
HBIMHU U PEAKUMMU BJIEMEHTAMU TATOTEIOIUE VTN
K IeJIOYHBIM JOJIEPUTAM, UJIU K KUMbepsuram
(puc. 8, Tabmn. 2). D10 — YETKOE CBUIETETILCTBO T'H-
OpuaHOTO XapakTepa OpekdYwnii, B cocTaBe KOTO-
PBIX y4acTByeT Kak KUMOEpJIUTOBBIH, TaK U J0-
JIEPUTOBBINA MaTepuas. [Ipu 5TOM OYEBUIHO, YTO
caM¥ OpeKYMHr OKasbIBAJIM aBTOMeTacoMaTHue-
CKOe BO3JIefiCTBUE Ha JOJIEPUTHI, 0 YEM CBHU]IE-
TEJIbCTBYIOT 3aKOHOMEPHOE IOBBIIIEHNE COJIeP-
xxauusa K,O ot 0,94-2,24 B 1ieHTpe OaliKu 0
3,4-4,6 % Ha KOHTaKTe C OPEeKYHAMU, CHUKEHIE B
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Puc. 6. Kap6oHaT-6a3mToBas 6peKkumsa n eé KOHTaKTbl ¢ 6a3utamu:

a — KOHTaKT jjosieputa (crpasa) u bpekunn. B osepure — peakiinoHHAs KaliMa Ceporo I[BeTa, YEpHbIe 000c00IeHs
B Opekunu — ¢parMeHThl u3MeHEHHOTO moseputa. O6p.1/1, M-6 1 : 1, doro; b — 3KMIKAa BUTPOPUPOBOTO [TOJIEPUTA
B Opekunu. O6p. 1/1a, m-6 1 : 1, doto; ¢, d — xyopur-kapboHaT-ceprieHTHHOBasA Macca bpekuun (6esbiii GpoH) ¢
MEJIKUMHU JIACJIOIMPOBAHHBIMU (pparMeHTaMu fojiepuTa BOau3u KouTakTa ¢ gavkoit. lnud 1/11, m-6 1 : 10, 6e3
aHayIM3aTopa

Fig. 6. Carbonate-basite breccias and its contacts with basite:

a — dolerite (right) and breccia contact. Dolerite contains gray reaction margin, black segregations in breccia are
altered dolerite fragments. Sample 1/1a. 1 : 1 scale, photo; b — vitrophyric dolerite veinlet in breccia. Sample 1/1.
1: 1 scale, photo; ¢, d — chlorite-carbonate-serpentine breccia mass (white background) with minor dislocated
dolerite fragments near dike contact. Polished section 1/11, 1: 10 scale, no analyzer

ToM ke HampaaeHuu MgO ot 8,9 no 7-6 %, poct
P,O; ot 0,59 1o 0,78 %. Bpekunu oka3bIBalOT Tak-
JKe CyIleCTBEeHHOE BO3/IEHCTBYE Ha KUMOEPIUTHL:
B HUX BOJIM3M KOHTAKTA MMOHUKEHBI COEPIKAHMS
K,O, Rb, Ba, nosbimensr — P,O.. Ta xe 3aK0HO-
MEpHOCTD XapaKTepHa U s Opekuunii ¢ mpeoba-

maHreM KuM6GepInuToBOTO MaTepuasia. bpekunu,
oboraIéHHbie KCEHOJIMTAMU JIOJIEPUTOB, TTPUOIIH-
JKATCA K HUM II0 COJePKaHUAM PEeNKUX dJe-
MEHTOB; B HUX CHUIKAIOTCS TaKiKe COMIepIKaAHUA
K,0O, Ba, P,O; u Sr. Bcé ato, mo-BugumMomy, cB-
3aHO Cc 00Jlee BBICOKOM CTEMeHbIO MPOHUIIAeMOC-
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Puc. 7. 30HanbHOCTb SHAOKOHTAKTA falKN ONEPUTOB Ha KOHTaKTe ¢ 6peKunen:

@ — KOHTAKT JIOJIEPUTA C TUAJIONMUIUTOBOM CTPYKTYypoil ¢ 6peruneit. Illaud 11/6, 1 : 20, 6e3 ananuzaropa; b —
MUKPOIOJIEPUT C IIarnobupoBoil MHTEPCEPTAIBbHON CTPYKTYpo# B 0,5 M oT kKoHTakTa. [llaud 1/4, 1 : 20, 6es
aHaJIN3aTopa; ¢ — MUHAJIeKaMeHHbIlI MeJIKO3epHUCTBIN fosiepuT B 1,5 M or KoHTakra. [laud 1/5, 1 : 10, ¢
aHaJIM3aTopoMm; d — KPYIMHO3EPHUCTBIN OJIMBUHCOIEP3KAIIUEA rabbpooeput B 4 M ot KorTakTa. [nud 1/8, 1 : 10,
C aHAJIN3aTOPOM

Fig. 7. Dolerite dike endocontact zoning at breccia contact:

a — contact of hyalopilitic dolerite and breccia. Polished section 11/6, 1 : 20 scale, no analyzer; b — plagiophyric
intersertal dolerite in 0,5 m from contact. Polished section 1/4, 1 : 20 scale, no analyzer; ¢ — amygdaloid fine-
grained dolerite in 1,5 m from contact. Polished section 1/5, 1 : 10 scale, analyzer; d — coarse-grained olivine-rich
gabbro-dolerite in 4 m from contact. Polished section 1/8, 1 : 10 scale, analyzer

TN KUMOEpPJIUTOBBIX MOPOJl, METACOMATU3UPYIO-  IIel: KUMOEPIUTHI — OPEKINU — JOJEPUTHI, TTPU-

IIIUM ¥ TepMaJIbHbIM BO3MEHCTBHEM Ha HUX DKC-
[IJIOBUBHBIX OPEKYHil, COEPIKALUX aTPECCHBHBIE
Ta30BO-2KHUAKWE ITPOAYKTHI fera3aliul YyMEepeHHO-
I[eJIOYHBIX JI0JIEPUTOB, IIPOPBIBAIOIINX KUMbOep-
JINTOBYIO TPYOKY.

[TocyenoBarenbHOCTH GOPMHUPOBAHUA TTOPOJ
B M3yUYeHHOM paspese IPeiCTaBIIAETC S CIIeyo-

4yéM 00pa3oBaHME JIBYX MOCJIETHUX KOMIIOHEHTOB
OBIJIO TPAKTUYECKU OTHOBPEMEHHBIM. Ybexkjaer
B 5TOM TakKe caM HaKT MPUCYTCTBUA HA KOHTAK-
Te JOCTATOYHO MOIIHOM 30HbBI OpeKYnii — MOpPoI,
00/1aJaI0IUX BCEMU MPU3HAKAMU KOHTAKTOBBIX
o0pas3oBaHMUil, COBEPIIEHHO HE CBOWCTBEHHBIX
KuMbOepauTaM (XxapakTepusyoIuMcs Bceraa Mu-
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Ta6n. 1. MuHepanbHbI COCTaB KapOOHAT-6a3UTOBbIX 6peKUnii Ha KOHTaKTe C fonepuTaMmu

Table 1. Mineral composition of carbonate-basite breccias at contact with dolerite

Copep:kanue MUHEPAIIOB, %0
= £ e
& = [ S
Homepa = ) & O v | 22 g g
8| & | §E | E5@8 % |23 S 3% &| & &
obpas- Tun mopog, e 5 5 E®S g s B § | %5 E g 3
HoB & 5 g | 8EB| & | RE| R | €9 © £ =
R 20X | 38g|F2E S |EE RS 5
7| 5 23 HiE
M < =
111 OcHoBHas kapboHaTHAs 46 | 23 16 B B 9 6 B B B
Macca
111 Bpekuwsi ¢ obioMKaMu 45 10 12 B 11 5 5 9 3 1
JOJIEPUTA
1/1 OcHoBHas kKapboHaTHAS 57 | 19 4 11 _ el 9 4 a 3 3
Macca
11 Bpekuwus ¢ obmomMraMu 48 | 16 7 13 _lconl oo 4 B B 3
JIOJIEPUTA
11/3 | bpekuus 6asur-kapbonarHasi | 57 | 13 9 2 - 10 2 - 5 1

ITpumeuanue. Ci. — ciefibl; «—» OTCYTCTBYET; «+» — IIPUCYTCTBYET.

HUMAaJIbHBIM BO3JEUCTBHEM Ha BMEIAIOIKe [10-
POZIBI — KaK TePMaJbHBIM, TaK ¥ METacOMaTHU4e-
CKMM), HO OOBIYHBIX B DK30KOHTAKTOBBIX 30HAX
TeJ1 0a3UTOB.

Ob6cykmast BOIIPOC O TeHe3uce paccMaTpuBae-
MBIX OPEKUYN, CIIeyeT 3aMeTUTh, YTO OHU YaCTO
MMOHUMAIOTCS KaK MTPOU3BOHBIE CAMOCTOSTEb-
Horo, HauboJiee MO3IHEr0 STalla 3BOJIOIMN Mar-
MbI OCHOBHOTO COCTaBa, CBA3aHHBIE C IIyOMHHBI-
MM MarMaTU4YeCKUMH O4YaraMiy U IIPOPhIBAOLINE
Bech KOMILJIEKC MAarMaTUTOB — KaK 6a3UTOB, TaK
u KuMOepuTOoB. IIpy 5TOM OHU BBIJEJISIOTCA B
aBTOHOMHBIN THUAPOTEPMATIbHO-METACOMATAYE-
CKUM KOMIIJIEKC W OTJEJIAIOTCS OT BPEMEHU CTa-
HOBJIEHUs 6a3UTOB BechbMa CyllecTBeHHBIM (~ 20
MJIH JieT) uHTepBajioM Bpemenu [17]. OcHoBaHue
JUUIST TAKOTO Cy¥KJIEHWs — Pes3yJIbTaThl Olpejesie-
HUS UX U30TOITHOTO BO3PAacTa, a TaKiKe MPUIIH-
ChIBA€Mble UM TPU3HAKYW WHTEHCHUBHOTO BO3EH-
crBus Ha 6asuThl. M3penka oTrMeyaemMoe B HUX
MIPUCYTCTBUE MUHEPAJIOB-UHINUKATOPOB KUMbOEp-
JINTOB [aJI0 OCHOBAHUE IIO[03PEBaTh Ja¥Ke WX
HEKOe TEeHeTUYECKOe CPOZICTBO ¢ KUMOEPIMTOBOM
marmoti (M. JT. Tomiiun u fp., 2004 1.).

OnHako M3JI0KEHHOE BBIIIE YOeKAaeT B TOM,
410 GOPMUPOBAHUE ITUX OPEKUYUH CIIEIyET CBS-
3BIBATh C Aerasanueil 06a3UTOBOH Marmsl, Ipo-
W30IIe el MPYU JOCTUKEHUU MarMaTH4ecKoi
KOJIOHHOI B XOZle MOABhEMAa K JHEBHOU ITOBEPX-
HOCTY KPUTHUYECKOU IJIyOMHBI, Ha KOTOPOU JjaB-
JIeHVe JIeTYYUX B PAacIlJlaBe CTAHOBUTCS BBIIIIE
nuTocTarudeckoro. Jlerazaius pacmjaBa HO-
cuJia, BUJUMO, B3PBIBHON XapaKTep U COIIPOBO-
KJaJIach APOOIeHNEM IIOPOJ pPaMbl, B TOM YHC-
Jle ¥ KOHCOJIMJIMPOBAHHBIX paHee Ha OOJbIeit
1ybmHe 4yacrteln maiiku. BesenctBue 66sbIieit
IIOABUKHOCTYU (GJIIONIN3UPOBAHHBIE MPOYKTHI
Jerasanyy olepeRaayu MPOJBUKEHNE Marma-
THYECKO# KOJIOHHBI B 30He pasyioMa, GopMupys
Opek4Ynu, KOTOPBIE IIOYTU Cpasy ObLIM UHTPYAU-
poBaHbl GPOHTAIBPHBIMH YACTAMU JalKU. B aT0
JKe BpeMA lJIa KOHCONMUANUA IeprudeprudecKux
JacTeld JalKH; B IPUIIOBEPXHOCTHBIX YCIOBUAX,
IIpYU HEBBICOKUX JIABJIEHUAX U TEMIIEPAType STOT
IIpoliece IIEJ OCTATOYHO OBICTPO ¢ 00pa3oBaHU-
€M B KpPaeBbIX YaCTAX JaeK [TOYTHU HepacKPUCTaJI-
JIN30BAHHBIX BUTPODUPOBBIX IIOPOJ], B TO BpeMs
KaK B IIEHTPAJIbHBIX YaCTAX TeJl, 000ral€HHbIX
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Puc. 8. PacnpepgeneHue pegkux sanemeHToB (ppm), HOPMMPOBAHHOE K COCTaBy MPUMUTUBHON
MaHTUK, B AoNiepuTax, KUMbepnautax n KapboHat-6a3mToBbix 6pekunax HakbIHCKOro paroHa:

1 — nmonepuThl HOPMAJIPHOTO Psijia BUJIIOUCKO-MApXMHCKOTO KOMIIJIEKCA ¥ 0a3ajbThl aIllllaMHCKOW CBUTHI;
YMepEeHHO-1I[eJIOUHbIE JOJIEPUTHL: 2 — cpeHEMapXUHCKOTo KoMiiekca (kapeep Jluenmokut), 3 — Buirioiicko-
MapxuHCKOr0 AaMKOBOTO mosica, 4 — ABAXTAPCKOTO KOMIIJIEKCA; 5 — KOHTAKTOBbIE KapboHAT-0a3UTOBBIE

Opekunw; 6 — kuMbepauTsl Tpyoku Hiopbrunckas

Fig. 8. Distribution of rare elements (ppm) normalized to primitive mantle composition in dolerite, kimberlite and carbonate-

basite breccias of the Nakyn area:

1 — normal series dolerite (Vilyui-Markhinsky sequence) and Appainskaya suite basalt; moderately alkaline
dolerite: 2 — Sredne-Markhinsky sequence (Liendokit quarry), 3 — Vilyui-Markhinsky dike belt, 4 — Dyakhtarsky
sequence; 5 — contact carbonate-basite breccias; 6 — Nyurbinskaya pipe kimberlites

JIETyYUMH, COXPAHAINUCH YYACTKHU paciiaBa C
6osiee BBICOKMMU TeMIieparypaMu u GopMupoBa-
Juch 6oJiee KPYITHO3EPHUCThIE PA3HOCTH, BIIJIOTh
10 Tab0bpOUIOB.

B reHetnyeckoM OTHOLIEHWU OpPEKYNU KaK
MIEPBOr0, TAK ¥ BTOPOT'O THUITOB CBSI3aHBI C 3aKJII0-
YUTEJTbHBIM 5TAOM 00pa3oBaHusA Tesl 0A3UTOB U
MPeCTaBISIOT COO0M eUHBIT C HUMU KOMILIIEKC,
pasnaudasch TOJIbKO 0COOEHHOCTAMH, 00yCIIOB-
JIEHHBIMU Pa3JIMYHBIM cOCTaBoM cybcrpara. Ouu
CBOHMCTBEHHBI 6a3uTaM C MOBBLIIICHHOU IEJI0Y-
HOCTBIO — HE3aBUCHUMO OT UX MIPUHAJJIEKHOCTH K
TOMY UV WHOMY KOMILJIEKCY, BBIJIEJISIBIIIEMYCS B
paborte [10]. Ho myuiite oHu u3y4eHbI B CBSA3U C
MafikaM¥u IbAXTAPCKOTO KOMILJIEKca Kak B Tpyo-

ke Hiopbunckas, Tak U B 30HaX BoTyoGHHCKOTO
u JpaxTapckoro pasziaomoB BHe Tpyoku (C. A. 3a-
XapoB u Jp., 2016 1.). Ix ciemyer paccMaTpuBaTh
Kak 00pa30BaHUs TMOCJIETHETO DTara CTaHOBJIE-
HUS YMEPEHHO-IIIeJIOUHBIX UHTPY3UH, COITyTCTBY-
IOII[ME€ UM U MPAKTUUYECKU CUHXPOHHBIE 110 Bpe-
MeHU GOpPMUPOBAHUA.

HecomuenHo Takke U TO, YTO OA3BUTHI UMe-
0T ¢ OpeKYnAMU aKTUBHBbIE KOHTAKTHI, 00pasys
B HUX anmoduabl, a TaKKe 30HbI TePMaJIbHOI'O
BoszeiicTBuA. BMecTe ¢ TeM 6asuUThI TakKe TIOJ-
BEpraJiuch BO3JAEHUCTBUIO CO CTOPOHBI CO3/aH-
HOW MMM arpecCcUBHOM CpeJbl, KAKO! ABJIAIT-
cA prouaHbBIe KOMIIOHEHTHI Jlera3alud OCHOB-
HOU MarMmbl; ¢ BTUX IO3UIIUN BTO BO3JAEHCTBUE
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Ta6n. 2. CogepkaHUA NoKa3aTeNbHbIX OKCMAOB B 6a3uTax Bunioiicko-MapXuHCKoro pganko-
BOro nosca, kumbepnutax Tpyo6kum Hiopb6nHckaa n Kap6oHaT-6a3nToOBbIX 3KCMIO3UBHbIX
6pekumnax (mac. %)

Table 2. Distinct oxide content in VMDB basite, Nyurbinskaya pipe kimberlites and carbonate-basite explosive breccias (weight %)

rJI\/ﬁr)[ Hg;‘fga Kommexc Og‘gi‘gﬂ' Si0, | TiO, | FeO,, | CaO | Na,0 | K,0 | P,0,
1 2 3 4 5 6 7 8 9 10 11
Honeputrsrt BM/III B mosune p. Mapxa u B paiione Hakbinckoro moJsisa (kapsep JImeHgokut)

1 1017/1 20° 48,5 | 2,71 15,5 9,91 2,18 1,13 0,26
2 11/2 Cu 494 | 2,29 13,9 10,2 | 2,16 1 | 024
3 1001/1 280° 38,4 | 4,93 23,5 2,8 1,23 2,15 0,52
4 2/1 D.sm 275° 47,3 49 13,3 9,61 2,63 1,57 | 0,58
5 1001/2 280° 46,9 | 4,69 14 9,11 2,36 1,59 0,57
6 4/5 355° (JIuenpm) | 48,4 3,8 15,2 8,01 2,01 1,47 | 0,42
7 4/6 355° (JIuennm) | 47,9 4,6 18,4 8,24 1,84 1,54 | 0,49
8 1036 40° 49 2,33 14,8 10,6 | 2,14 | 1,06 | 0,25
9 1022/1 D.om 45° 48,2 | 2,56 15,2 9,52 | 2,18 1,13 0,26
10 8/3 : 45° 49,3 | 2,26 12,4 10,3 2,34 0,97 | 0,24
11 1014/2 Cunn 478 | 2,07 13,7 10,3 2,01 1 0,22
12 | 23/1 65° 49,3 | 2,38 14,8 102 | 21 | 1,01 | 0,26
13 21/2 D,dh 85° 48,8 | 2,34 14,7 8,44 | 2,37 1,89 0,26
14 2/2 95° 46,8 | 4,66 13,3 9,45 | 2,39 | 1,54 | 0,58
Honaeputrs: BM/III B nosune p. TioHr
15 | 3022/3 120° 47,7 | 2,55 13,1 11,2 | 2,18 | 0,74 | 0,24
16 | 3022/2 Dysmn 1200 478 | 2,34 | 135 | 10,4 | 2,27 | 0,87 | 0,26
17 11/2a Cunn 454 | 2,27 15,4 11,1 2,28 1,05 0,23
18 | 3011/2 D,om Cunn 494 | 2,67 14,1 10,4 | 2,89 0,60 | 0,30
19 | 4005/1 75° 45,9 | 2,78 16,0 10,4 | 2,28 0,79 0,28
20 | 4002/1 85° 46,6 | 4,11 16,0 6,5 2,56 1,12 0,45
21 | 4002/2 85° 445 | 4,17 17,0 7,66 | 2,83 2,43 0,41
22 | 4003/5 D,dh 100° 45,7 | 3,32 17,4 9,79 | 2,32 0,98 0,32
23 | 4003/6 85° 44,1 | 4,29 17,0 9,13 | 2,65 | 1,55 | 0,38
24 | 3014/8 0O6s10MOK 42,1 | 4,52 22,1 3,75 2,1 1,2 0,49
MosiepuThl faiiku, npopbiBaronieil TpyoKy HropOuHckas (qbAXTapCKU KOMILIEKC)

25 1/1 D,dh (Konraxr) 55-60° 47 5,07 15,6 5,65 1,68 3,36 | 0,78
26 1/2 D,dh (1 m) 55-60° 46,6 | 5,02 14,6 3,99 1,41 4,6 0,8
27 1/3 D,dh (2 m) 55-60° 46 49 15 8,28 1,7 1,86 | 0,75
28 1/4 D.dh (3 m) 55-60° 46,6 | 5,2 17,6 549 | 1,53 3,6 0,78
29 1/5 D,dh (5 M) 55-60° 47,1 | 5,18 17,2 5,66 1,9 2,3 0,78
30 1/6 D,dh (7 m) 55-60° 45,5 | 5,07 16,1 7,89 1,67 2,33 0,64
31 1/7 D,dh (10 m) 55-60° 46,2 | 4,38 16,1 5,59 1,49 0,94 | 0,59
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Oxonuarue maba. 2

1 2 3 4 6 7 8 9 10 11
32 1/8 O6s10MOK 55-60° 46,6 | 5,06 14,9 6,02 | 1,77 | 2,87 | 0,76
33 12 D,dh (LlenTp 55-60° 48,2 | 3,67 13,9 9,05 | 2,13 1,76 | 0,72
TariKu)

34 12/2 D,dh (O6s10MOK) 55-60° 45,5 | 5,39 14,3 5,8 1,81 | 2,33 | 0,74

35 5/4 D,dh (IleuTp 55-60° 459 | 4,67 10,3 8,17 | 0,41 5,42 | 0,72
Matikm)

36 5/5 D,dh (Llentp 55-60° 50,2 | 3,19 17,3 6,56 2,1 2,25 1,46
TariKu)

KapGonar-6a3uToBble 9KCIJIO3UBHBIE OpeKUYnn

37 1/11 35,1 | 0,31 8,39 5,17 <1 0,13 | 0,16
38 5/1 39,5 | 4,25 5,36 14,2 | 0,13 | 1,63 | <.05
39 1/11a 33,1 | 0,51 3,87 6,7 0,44 | 0,16 | 0,29
40 12/1 35,7 | 2,85 8,43 9,73 | 0,41 3,5 0,48
Kum6epaurs Tpy6oku HiopouHckasn (HAaKbIHCKUI KOMILIIEKC)
41 1/13 0,59 7,25 13,3 <1 0,78 | 0,58
42 5 355 | 0,5 8,85 6,16 <1 0,15 | 0,46
43 5/0 D;nk 30,9 | 0,38 5,97 14 <1 0,21 | 0,43
44 5/2 10,6 0,9 8,47 31,1 <1 1,11 1,5
45 8/1 33,7 | 04 7,75 7,86 <1 0,93 | 0,45

TTpumeuanue. B Tabyiuile MpuBeIeHbI TOJBKO COIMEPKAHUA OKCUIOB, TUTTOMOP(HBIX IJIS BBIJIEJIEHHBIX KOMIIJIEKCOB.
Ananusst npoogunuck B LJAJI BCET'EU (ananutuk B. H. Kupunios).

MOXKHO paccMaTPUBATh KaK aBTOMETaCOMAaTH-
Yeckoe.

CremyeT Tak:Ke IpPU3HATH HECOCTOATEJIBHOCTD
MPeAIIoIOKEHNUH 0 HEKOEM TeHEeTUYECKOM CPOJi-
CTBE DTUX OpeKYni ¢ KUMOEpPIUTOBON MarMou,
OCHOBAHHBIX Ha HAXOJKaX B HUX MHUHEPAJIOB-
nuaaukaropoB kumbepaurtos (M. J. Tommus u
Ip., 2004 r.). Ouu BcTpevasuch B GpEeKUUAX, HO
TOJIBKO B HEINOCPEACTBEHHON OJIM30CTU OT KUM-
OepsINTOBBIX TeJs, Oymydu, MO-BUAUMOMY, 3aXBa-
4yeHbl OazuTaMu Ha OoJiee TIIyOOKUX YPOBHAX, TTie
OHU MOTJIU TIepeceKkaTh KUMOepIUTOBbIE TETA.

[TomobHoOTO posia obpaszoBanmsi, B patione Ha-
KBIHCKOT'O TI0JIA UMEIIMe JIOKAaJIbHOE PacCIpo-
CTpaHeHUe, OTHIONb He YHUKAJIbHBI; OHU Pa3BU-
TBI JIOCTATOYHO IIMPOKO B BYJIKAHMYECKUX obJiac-
Tax TyHrycckoli cuHekaussl. Tak, B bacceliHax
mpaBbix TpUTOKOB p. HuskaaAa Tyrrycka — Typy,
Koueuymo, AMmbykan, UrckoBa — BO BpeMsi TIpo-
Begmenusa I'C u I'T'C m-6a 1 : 200 000 Ob1ya usy-

4JeHa, B TOM YHCJle HAMHU, OTPOMHAsA CHCTeMa Tak
HasbiBaeMblx 3KV — 30H KaHAJIOB U3BEpKEHUH,
IpeJICTABJIIAIAA COOON I0JIOCY CYOIINPOTHOTO
MPOCTUPAHUSA MPOTARKEHHOCTHIO 60s1ee 600 kM u
mupuson 1o 30 kM (B. I Yepenkos u jip., 1976 r.).
C Heli cBA3aHBI MHOTOYHC/IEHHBIE ByJIKAHUYECKHE
CTPYKTYpPBI TPEILIVHHOIO THUIIA, B Pe3yJbraTe Jes-
TEJIBHOCTH KOTOPBIX CHOPMUPOBAJIACH BEPXHAS,
5bPy3uBHaAA, YACTH BYJIKAHOTE€HHOMN TOJIIIN CU-
Heku3bl. [logBoAIIYIe KAHAIBI HTUX CTPYKTYP
CJIOKEHBI TUIIEPCTEHOBBIMHU JOJIEPUTAMHU, OTHO-
cAIMMMUCA K HauboJlee MO3LHEMY MHTPY3UBHO-
My KoMmIyekcy. C HUMU acCOIMUPYIOT MOIHbIE
(mo coTeH MeTPOB) 30HBI METACOMATUYECKU H3-
MeHEHHBIX 5$Py3UBOB U NMUPOKJIACTUTOB, HAU-
00Jiee MHTEHCUBHO IIPOsIBJIEHHBIE B BEPXHUX dac-
TAX BYJKAHUYECKUX IOCTPOEK B MHTepBaJie IJIy-
6una 200-300 M. OHU OTHOCATCA K TOMY K€ TUILY
00pa3oBaHUM, YTO U DKCIJIO3UBHbIe Opekuynn Ha-
KBIHCKOT'O I10JIs1, IMesI, eCTECTBEHHO, MHON MUHe-

© Yepenkos B.T., KopHunosa B. I, lfony6esa 0. l0., Tepacumosa M. B., 2021
98 © Cherenkov V. G., Kornilova V. P, Golubeva Yu. Yu., Gerasimova M. V., 2021




Pyabl n meTannbl N2 4/2021, c. 85-108 / Ores and metals N2 4/2021, p. 85-108
DOI: 10.47765/0869-5997-2021-10030

PaJIbHBIF COCTAaB, YTO CBA3AHO C PA3JIUYHBIM CO-
craBoM mopoy, paMmbl. OOIOMOYHAS YaCTh CIOKEHA
BUTPOGUPOBBIMU MUH/IAIEKAMEHHBIMU 6a3aIbTa-
MU, OOBIYHO MOYTH IIOJIHOCTHI0O M3MEHEHHBIMH,
XJIOPUTUZUPOBAHHBIMHU, a [IEMEHTUPYIOIAs Mac-
ca mpejicTaBjieHa B OCHOBHOM XJIOPUTOM, I[€0JIH-
TaMu 1 KapboHarom (puc. 9).

s pelrenus 3ajadu, Kacallleics cucre-
MaTtusanuu uaTpysut BM/JITI, Hamu 66110 11po-
BeJleHO UX usydeHue B HakbIHCKOM TIOJIE, a TaK-
ke B foinHax pek Mapxa u YHuMuguraH.

Cy1iecTByfoIas CuCTeEMaTUKa HHTPY3UBHBIX
obpasoBaHuii mosica [8] ocHOBaHA Ha KOMIIJIEKCE
KPUTEPHUEB, K KOTOPBIM OTHOCSATCS II€TPOXUMHU-
Yyeckue 0COOGEHHOCTH TIOPO/I, UX BO3PACT, & TAKKe
OPUEHTUPOBKA Jlaek B mpoctpaHcTie. [lociennee
He MeHee BaykKHO, IIOCKOJIBKY GOJIBIIMHCTBO JaeK
He 00HA’KAIOTCS He TOJIPKO Ha JHEBHOU MOBEPX-
HOCTHU, HO ¥ Ha JOIOPCKOM SPO3UOHHOM YPOBHE,
U OTIPENIeTUTh X TPUHAJJIEKHOCTD K TOMY WUJIU
WHOMY KOMIIJIEKCY MOKHO TOJIBKO TI0 OPUEHTU-
POBKE CBSI3aHHBIX C HUMHU a3POMarHUTHBIX aHO-
maauii. OmHAKO MPOBEAEHHBIM HaMU aHAJU3
[0Ka3aJj, 4TO 9TU KPUTEPUU HE SABJISIOTCSI HU
YHUBEPCAJIbHBIMHU, HU JOCTATOYHO HAIEKHBIMU.

[Ipesxkme Bcero, cienyeT 3aMETUTb, YTO CO-
cTaB MOPOJ, Mosica KpaliHe ogqHoobpaseH. B sTom
oTHOIIeHNM Buiolickuil najseopudT oTINdaeT-
Cs OT CTPYKTYP HOZOOHOr0 Pojia, KOTOPBIM CBOM-
CTBEHHA OOBIYHO OOIIMpPHAsA ramMMa MarMaTUTOB
KaK WHTPY3UBHBIX, TaK 3GPy3UBHBIX U DKCILIIO-
3UBHBIX, BKJTIOYAIOIIASA TIOPOBI OT YIBTPAOCHOB-
HOT'O JI0 KHCJIOTO COCTaBa, OT TUIIUYHBIX IIIeJI0Y-
HBIX JI0 TIOPOJ] C HOPMAJIbHOU IIEIOUHOCTHI0. DTO

MOKET 00BACHATHCS, CKOPEE BCETO, HE3aBEPIIEH-
HOCTBHIO DBOJONNY prudTa, OCTAHOBUBIIEHCA Ha
KOHTUHEHTAJIbHOU CTaJUU Pa3BUTUsA, & TaKIKe
MMOCTOSTHHOM, IOCTATOYHO BBICOKOH CKOPOCTHIO
pactskenus: gutocdepsr [3]. Kpome Toro, sTo
oiHoOOpasue MOKET OBITh CBA3AHO U C TEM, YTO
koMmrsieke MarmatutoB BMJIII momeepres riy-
60KOMY pasMbIBy, B pe3yJibTaTe Yero ero Bepx-
HUE YaCTH, KOTOPhIM CBOMCTBEHHA OOBIUHO 6O-
Jlee BBICOKasA cTemneHb quddepeHnranuu, 611U
SPOAVPOBAHBI, U HA JHEBHOW MMOBEPXHOCTU 00-
Ha)kalTcA Oosiee riIybOKMe ero rOPU30HTHI, Xa-
pakTepusyolinuecs MeHbIlel crenenbio qudde-
PEHIMPOBAHHOCTY UCXOTHON Marmal.
WNutpysuu, Bxogamue 8 BM/III, nmeior Bechb-
Ma Om3Kue xapakTepucTuku. OHU CIIOXKEHBI Or-
PaHUYEeHHBIM HabOOPOM ITOPOJI, CPEN KOTOPBIX
npeobIafaioT MPU3MaTUIECKU-0PUTOBBIE J0JIe-
puThl U rabbpPOIOSIEPUTHI C TOCTOSHHBIM IMPU-
CYyTCTBUEM IMO3[HEMATMATUYECKOr0 KBapia (7o
5-6 06. %), comepkaiiue 3—5 % TPOAYKTOB paH-
HEW KPUCTAJIU3AIUU MarMbl: OUTOBHUT (Angg 4),
xpusosut-ruagocuaeput (Fa,, s5), HOTIA MarHe-
3UaJITbHBIN KIUHOTUPOKCEH (Wo0s5 5,Eng, 5 Fs); 15).
O6brunbl poroeas obmanka, buorut, KITII. W3-
penka BcTpedatoTcss 060cobIeHNsT aHOPTO3UTO-
BBIX TabOPOI0IEPUTOB, SABJIAIOIUXCS, BULUMO,
MPOU3BOAHBIMU BTala TJIyOMHHON [OKaMepHOI
muddepennumaruu (M. . Tommun, 2004 r.). [Tpu
5TOM BCTPEYAIOTCA KaK OJIMBUH-HOPMATHUBHBIE,
TaK U KBapIl-HOPMAaTHUBHbIE TTOPObI TPU TTPE06-
JNalaHuu mocyenHux. [Ipoiecchl BHyTpUKaMep-
Holl nuddepeHIHAINN TTPOABIEHBI c1abo, OHU
CBOMCTBEHHBI JIMIIb Haubojiee MOIHBIM [ali-

Puc. 9. Dkcnno3mnBHaA KOHTaKTOBas OpeKkuuna B
3KWU a3 dpy3nsHom Tonwm. O6nomkn 6asanbra
C r’ManonuINTOBON CTPYKTYpOn B Kap6oHart-
XJIOPUT-LLeONITOBON OCHOBHOWN Macce. [lonu-
Ha p. Yuckosa. Wnne 1965, m-6 1 : 20, 6e3
aHanmsartopa

Fig. 9. Explosive contact breccia hosted by effusive strata.
Fragments of hyalopilitic basalt in carbonate-chlorite-zeo-
lite groundmass. Chiskova river valley. Polished section 1965,
1:20 scale, no analyzer
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KaM, B I[eHTPAJIbHBIX YACTAX KOTOPBIX KPUCTAJTI-
nusyiorcsa rabbpo. Ha stom done BbIjensiercs
TOJIbKO Of[HA JaiiKa — Ta, YTO IPOPBbIBAET TPYyOKY
Hriopbunckas; ona quddepeHnnpoBaHa oT Hoje-
PUTOB /10 TaOOPOIOTIEPUTOB M KBAPIEBBIX MOHIIO-
HUT-1opdrpoB. CTOUT OTMETUTD, YTO TAKOU TUI
IuddepeHIAINY YCTAHOBJIEH TOJIBKO B DTOU
eIMHCTBEHHON NaliKe; 3TO CBA3aHO, BO3MOKHO, C
KOHTaAMUHAIUEN BEIECTBOM KUMOEPIUTOB, XU-
MU3M KOTOPBIX CHUJIBHO OTJINYAETCA OT IIOPOJ
keMOpus. [IpUKOHTaKTOBBIE 30HBI BCEX TeJ CJIO-
JKE€HBI PA3HOBUIHOCTAMHU C TOHKO- M MEJIKO3EP-
HHCTOH CTPYKTYpPOH, MUHJAIeKAMEHHOU TEKCTY-
poii.

Crosib ke OJIMBKY U XUMUYECKUE COCTABBI T10-
PO BCEX KOMIIJIEKCOB. Ha BapualiMOHHBIX qua-
rpamMMax GUTypaTUBHBIE TOYKU UX COCTABOB 00-
Pas3ylT eguHOE TI0JIe, OTBeYalolllee HACBIIEeH-
HBIM TOJIEUTAM HU3BECTKOBO-IIEJIOUYHON CepUu HOP-
MaJIbHOU HIEJIOUHOCTH; TIOPOJbI C HECKOJIBKO I0-
BBIIIIEHHON CyMMOWU II€JIOUEd BCTPEUYAITCA [0-
CTATOYHO PEJIKO, & TUITMYHbBIE TIOPO/IBI IIETOTHOMN
CEpUM OTCYTCTBYIOT coBepieHHO. Cpequ HUX I10
MEeTPOTEOXUMUYECKUM 0COOEHHOCTAM JIOCTATOY-
HO YBEPEHHO BBIJIEJIAIOTCA JIBa psijia (cepun) mo-
po, pasznuuaroiiuecs 1o copepxkauusam Ti0, u
P,0;, pexe K,O:

« yMepenHo-tutanuctbie poseputsl (TiO, B
cpenuem 2,5 mac. %); mpuHAIIeKAT K KaJTUEBO-
uarposoii (Na,O / K,O = 1,8-3) cepuu, numeroT HOp-
MaJsbhyto ménounocts (K,O + Na,O < 3 mac. %),
HOpPMaJIbHYI0 MarHesuajbHOCTh (5,1-8 mac. %
MgO). [Topoasl XxapaKTepu3yoTCsA MTOHUKEHHBI-
Mu copepxkauuamu P,O; (B cpemrem 0,3 mac. %),
Sr (B cpenuem 360 ppm), HOBBIIIIEHHBIM COMEP-
kaunem Cr (85 ppm), Hu3kuM GPaKIIMOHUPOBA-
uveMm REE (La / Yb 7,4), crimaskeHHbIM TpaduKOM
pacupenenenusa REE 6e3 xopolo BeIpazkeHHBIX
aHoMaJsinii (cM. puc. 8);

« BbICOKOTHUTaHUCTBIE Hoaeputhl (TiO, 3-5,
B cpenueM 4,4 mac. %). OHu 0OBIYHO TaKKe UMe-
I0T HOPMAaJIbHYI0, U3peJIKa YMEPEHHYIO IIEI0Y-
HOCTH, 3aHUMAasA TPAHUYHOE TOJI0KEHUE MEKIY
HOPMAaJIbHBIMU U yMepeHHo-1esounbimu (K,O +
Na,O 2,5-5,8 mac. % npu rpaHUYHBIX COflepsKa-
HHUSAX CyMMBbI 1riesioueit 4,5-22). [Ipunamgiexar K
IOpo/IaM KaJIMeBO-HATPOBOUM U TOJIBKO B OJTHOU
nmatike (mpopsiBaioieil KUMOEPIUTOBYIO TPYO-
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Ky) — K KasueBoi cepuu (Na,O / K,O < 1). C noBbI-
1IeHHBIM cofiepxkanueM TiO, B HUX Bcerga 4€TKO
KOppeNupyoT MOBBINIeHHbIE coslepkanHua P,0O;
(0,6-0,78 mo 1,42 mac. %), MeHee OTYETIINBO ITOBbI-
mrennble comepxkanusa K,O (2-3,6 mo 5,42 mac. %);
comepxkanusa Cr mouukens (47 ppm). [Topost
XapakTepusyoTcsa 0oiee BHICOKOU CTEreHbI0 000-
raIeHns BbICOKO3aPAIHBIMU HEKOTEPEHTHBIMU
anementamu (Rb, Th, U, Zr, Nb, Ta) u pegkosze-
MeJIbHBIMHU dJIeMeHTaMu: comepxkanus Zr, Nb, Ta,
LREE B 5iBa pa3za BbIllle, UeM B yMepeHHO-TUTAHU-
cTeix moseputax (cm. puc. 8). Crenenb dpakimo-
nupoaHua REE B sTux mopojax BbIllle, 4eM B
yMepenHo-tutanucteix (La / Yb 9,8).

Kak mokassIBaioT moJiyuyeHHbIe HAMU Pe3yJib-
TaThbl, BHICOKOTUTAHUCTBIE MOPOJbI XapaKTEePHBI
B OCHOBHOM [1JisI laek B HaKbIHCKOM TIOJie U Ha
BOCTOKe IT0sica, B baccerine p. TroHr (cM. Tabir. 2,
aH. 20-24), roe OHU OTHOCATCA K JbAXTAPCKOMY
romiiekcy. OcobeHHO BBICOKM KOHIIEHTPAI[MU
TiO, B 30He KOHTaKTa Jaliku ¢ KapboHaT-0a3u-
TOBBIMU OpekuusamMu (cM. Tabi. 2, aH. 25-36); HO
comepxkanusa K,O B noseputax 1eHTpaIbHON da-
CTH 5TOH faiiku (cM. Tabu. 2, an. 31, 36) okasbiBa-
10TCs uHOT/A cyuiecTBenHo Huke (0,94-2,25 %).
Opuako B josinHe p. Mapxa aiKu, OTHOCHUMBbIE
K IbSAXTapCKOMY KOMILIeKcy (cM. Tabi. 2, aH. 12,
13), xapakTepusyoTCs 0OBIYHO HEBBICOKUMU CO-
nepxanuamu TiO, (2,3-2,4 %), P,O; (0,26 %)
MIPU COTIOCTABUMBIX COMIEPIKAHUAX NPYTUX KOM-
ITOHEHTOB.

[TpsAMO TTPOTUBOITOJIOKHAS 3aKOHOMEPHOCTD B
conepxkanmuu TiO, cBOMICTBEHHA MTOPOJIaM CpefiHe-
MapXUHCKOTr0 KoMILIekca. B nonune p. Mapxa u B
patione Hakbiackoro mosist (cM. Tabi. 2, aH. 3-7)
9TO MPEUMYIIECTBEHHO BbICOKOTUTAHUCTHIE TTOPO-
JIbI, TIOYTH BCETJIa C BBICOKUM cojiep:kaHuemM ¢oc-
dopa, uspenka kanaus (mo 2,15 % K,O). B Bocrou-
soit yactu BM/IIT B 6acceiite p. TioHT oHU OT/IH-
YAIOTCS TOJIBKO HECKOJIBKO MOBBIIIIEHHBIMU COJIEP-
xaauamu Fe g, (14,9-16,2 %) mpu Huskux — TiO,,
P,0; u K,O (cm. Tabs. 2, an. 15, 16).

[TpuumuHoli OO0OHON MHBEPCUY XUMU3MA Ja-
€K Pas3JINYHON OPUEHTUPOBKU MOTYT, BEPOSTHO,
SIBJIATBCS JIaTepajbHas TeTEPOreHHOCTh COCTaBa
TIOPOJT BepXHel MaHTUU U (UIK) U3MeHeHUe TITy-
OUHBI TeHepaluu 0a3UTOBBIX MArM B XOZI€ DBO-
sty pudTOBOM CTPYKTYPHI [3, 6, 21].
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XuUMU3M TOPO]I, CAATAIONINX TeJla BUJIIOUCKO-
MapXUHCKOTO KOMILJIeKca, OJIMIKe BCEro K JoJie-
pUTaM HOPMAaJIbHOTO psfa. i HuX xapaKTepHbI
Haubonee Huskue sHadenus: Ti0, (2,07-2,67 %),
P,O; (0,23-0,30 %) u K,O (0,60-1,13 %) u TOJIB-
KO M3peaKa HECKOJbKO ITOBBIIIIEHHbIE 3HAUEHU
Fe s (mo 16,0 %).

OcobeHHOCTH BEIECTBEHHOTO COCTaBa ITOPOJ
KOMIIJIEKCOB OUY€Hb HE3HAYUTEIbHBI U MOTYT OBITh
pe3yIbTaTOM eCTEeCTBEHHBIX BapHUalluii cocTaBa
WHUBUAYAJIBHBIX Tesl. JJlaHHbIE CBEMOYHBIX, IO-
HMCKOBBIX U Te€MaTHYECKUX PaboT IIOKa3bIBAIOT,
YTO BCE TUIIBI IOPOJ, MOT'YT BXOAUTH B COCTAB WH-
TPy3ui J1000T0 13 KOMIIJIEKCOB.

[Tpsimble TeosiOTUYECKYE [AaHHBIE IJIs OIpe-
JleJIeHusi Bo3pacTa 0a3UTOB IMMO3BOJIAIOT YCTAHO-
BUTDb TOJIbKO HUIKHUU BO3PACTHOW IIpeies AJid
JlaeK yMEPEeHHO-IIeJIOUHOro cocraBa HakbIHCKOTO
M0JIA BOCTOYHO-CEBEPO-BOCTOYHOIO MPOCTUPAHUA
(~ 60-65°), OTHECEHHBIX K AbAXTAPCKOMY KOM-
miekcy. OfHa U3 HUX MPOPBIBAET KUMOEPIUTO-
Byl Tpybky HiopbuHckas, BCIe[CTBHE UETO He
MOKET OBITH ApeBHee PPAHCKOTO BPEMEHH, I10-
CKOJIBKY B KMMOEpIUTaxX TPyOKU COMEpsKaTCs Kee-
HOJIUTHI TTOPOJT CO CPEIHENEBOHCKUM (KOHEIT JKU-
BETCKOTO sipyca) KOMIIJIEKCOM KOHOZOHTOB [11].
AGCOMIOTHBIN BO3PACT BCEX TPEX WHTPY3UBHBIX
KOMIIJIEKCOB OasupyeTrcsi Ha pesyJbTarax IMATH
ompejiesieHn i n30XPoHHBIM Sm-Nd MeTomoMm.

Bospacrt nanbosiee paHHEr0 KOMILIEKCA, CPEeI-
HEMapPXUHCKOTO, ONPENeJIEH 3TUM METOIOM [IJIs
€ro meTPOTUIIA — XOHOJIUTA — B Kapbepe JIneHo-
KUT; OH cocTaBisgeT 426 + 42 muH jeT (Mo3gHuA
cunyp) [10]. MuorouncsienHubie qaTupoBku K-Ar
METOJIOM [IOJIEPUTOB CUJIJIOB U AaeK B HakbiH-
CKOM paiioHe manu pesynsrarst oT 400 mo 496 MitH
ser (KoHer KeMOpus — Hayasio gesoHa) [15, 16].
Pesynwrar matuposanus U-Pb SHRIMP meto-
JIOM TIO IIUPKOHY JI0JIEPUTA, OTOOPAHHOTO HAMU W3
[IEHTPAJIbHON YaCTU XOHOJIMTA B TOM K€ Kapbepe
Jluerorut, — 397 £ 5 MJIH JIET, YTO OTBEYAET Bep-
XaM paHHEro JeBOHA.

Crosp Ke HeoIpenesiEHHO BBITJIAIAT SMm-
Nd maTupoBKU MOPOJ BUJIIOHCKO-MAPXUHCKOTO
KOMILJIEKCa T10 mpobaM u3 aeK CeBEpPO-BOCTOU-
HOTO MPOCTUPAHUS, BCKPBITHIX CKBaKUHAMHU B
Haxpirckom none, — 377 £ 40 u 376 = 42 MmaH jeT
[9]. K-Ar maTupOBKH [OJIEPUTOB [JaeK TOrO ¥Ke

HaIpaBJIEHUs U CUJLJIOB B cpenmuent yactu BM/IIT
cocTaBysaT oT 359 + 12 mo 338 + 6 muH Jet. Jlan-
uble Rb-Sr metoma mjis «1oTpybOYHBIX» 6a3UTOB
u3 Jaiiky, cekyieil Tpyoky Hiopburckas, naau
U30XPOHHBIN Bo3pacT 703 = 82 mun Jsert, a K-Ar
aHaJIu3 10 TeM 3Ke MpobaM moKaza JJisi OLHOTO
obpasiia mozgHepuderckuii BO3PacT, AJS ABYX
npyrux — panHekamenHoyroypubsiil (C. M. Cab-
JIyKOB, 2014 1.).

Bospact gbsixTapcKOro KOMILJIEKCA 110 Pe3yJib-
tatamM Sm-Nd garupoBaHus mgaek B patione Ha-
KBIHCKOTO I10J1 cocTaBidAeT 321 + 36 u 331 + 47
MJIH JIET, UYTO COOTBETCTBYET CPEJHEN JaCTH Ka-
MeHHOyrosbHOrO TIepuosa [10]. OmHako B cese-
po-Boctounoii yactu BMJIII B GacceitHax pek
Uumugukssa u ToHT O faeK, OTHECEHHBIX K
HeMY II0 COCTaBy M BOCTOYHO-CEBEPO-BOCTOYHO-
My mpocTtupanuio, K-Ar MeTooM HosTy4YeHbI BeCh-
Ma IIPOTHBOpPEYNBbIe pe3yIbTaTel — oT 412 + 2 1o
322 + 8 mutn et [10]. PesynbraT 10 Hatme# mpobe
u3 ofHOH U3 sTuX naexk U-Pb MeTo1oM 1Mo 1UpKOo-
Hy paBeH 290,3 + 9,6 MJIH JjleT — paHHAA IepPMb.

Takue pesyabTaThl HEJIb3S TPU3HATH YI0B-
JieTBOpUTeIbHBIMU. KpoMe TOTO, OHU ABHO IPO-
TUBOpeYaT AeKjJapupyemMoil He TOJIbKO JlereH-
1o1-2009, HO U abCOMIOTHBIM OOJIBIIMHCTBOM
JIPYTUX UCTOYHUKOB MIPUHAJIJIESKHOCTU BCET'O KOM-
IJIeKca UHTPY3UBHBIX MarMaTutoB BMJIII k pud-
TOBOMY BTaIly PA3BUTUSA DTOTO PErMOHA, KOTOPBIH
CTOJIb K€ YBEPEHHO OTHOCHUTCA K CpeJHEMY U
noaaHeMy nmeBoHy [4, 5]. OmHaKo cucTeMaTuka,
npuHaran B Jlereune-2009, ampuopu mpu3HaBad
CBSI3b MarMaTUTOB TT0sica ¢ puGTUHTOM, 06pazo-
BaHMe HauboJsiee paHHEH YacTU HTOU accolima-
LIUU — CPeTHEMAPXUHCKOTO KOMIIJIEKCA — CBA3bI-
BaeT C HEKUM TUIIOTETUYECKUM COOBITHEM B TTO3]I-
HEM CHUJIype, a HanboJsiee mMo3IHel — IbAXTapCKO-
ro KOMILJIEKCA — C PAHHUM KapOOHOM, U TOJIBKO
OJIVH W3 HUX, BUJIIOMCKO-MapPXUHCKUH KOMILJIEKC,
OTHOCHUT K IIO3/HeMYy feBoHY. [Ipu saToM cuiry-
pUiicKuii U KaMeHHOYT'OJIbHBIN nepuosbl Ha Cu-
bupckoit iardpopme XxapaKTEepUsyroTCs Kak Mpak-
TUYECKU aMarMaTUYHbIe, CO CLIOKOMHOM, JIUIIIEH-
HOUW 3aMEeTHBIX NPOABJIEHUH AU3BIOHKTUBHON
TEeKTOHUYECKOHN aKTUBHOCTH 00CTAaHOBKOI [13].

Kpowme Toro, npuMeHeHmMe AJiA onpesesieHNUA
Bospacta marmarutoB BM/II n3oTonHbIX MeTO-
JIOB OCJIOKHSAETCHA U3-3a BBICOKOH CTENeHU U3Me-
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HEHHOCTH IIOPOJI B Pe3yJIbTaTe MOIIHOTO BO3/Ie-
CTBUS ITOCTMArMaTudyecKuX MPOIECCOB, CHUIKAIO-
II[UX WX TOYHOCTD, & TaK¥Ke COTUKEHHOCTH BpeMe-
HU GOPMUPOBAHUSA HE TOJHKO BCEU IMOMYJIAINNA
0a3uTOB, HO M KUMOEP/IUTOB. B wacTHOCTH, TOU-
HocTh Sm-Nd MeToma /s cpeaHEeMapXHUHCKOro
KOMIIJIEKCA COCTaBJAET + 42 MJIH, BUJTIONCKO-Map-
XUHCKOTO — * 40-42 MJH, OBAXTAPCKOTO — IO
+ 47 MJIH JIeT, YTO 3HAYUTEJIBHO OOJIbIlle Pa3HU-
1Bl MEXKY JaTUPOBKAMU 3TUX KOMILIEKCOB. Cy-
I[eCTBYET OOJIBIIIOE KOJTUYECTBO OMPEeIeHUH,
BBITIOJTHEHHBIX U IPYTUMHU METOHNAMU, PACXOXK]Ie-
HUSA Pe3yJIbTaTOB KOTOPHIX COIIOCTABUMBI C IIPU-
BepéunniMu [8, 10, 17, 18, 20].

Onenka OGIIMPHOTO MaTepuasa MO U30TOI-
HBIM gaTupoBkaM 6asuToB BM/III mokassiBaer,
YTO JIyYIIEeH CXOIMMOCTBIO PEe3yJIbTaTOB, IIOJIY-
YeHHBIX B Pa3HOE BPpeMs U B PasHbIX JiabopaTopu-
AX, XapakTepusyoTca nanubie “°Ar/*Ar metopa.
Boazpact maek BM/III o HuM onieHUBaeTcs B UH-
TepBaJjie oT 368,5 mo 376,3 MJIH JIeT, YTO COOTBET-
cTByeT BepxaM QpaHCKOro — paMeHCKOMY APyCy
BepxHero geBoHa [18, 19] (mpeobsamaroT 3Hade-
Hust ot 373,7 1o 376,3 MuiH JieT). XOPOIIIO COOTBET-
CTBYET DTOMY pe3yJbTaT JaTUPOBAHUA alKH,
mpopeiBaoiei Tpybky Hiopburckas, cocTaBiis-
foruit 374,4 + 3,5 muH Jtet [6]. DT maHHBIE JTyd-
IlIe BCEr0 COYETAIOTCS C ODOIereoIorn4ecKuMu
MIPeJICTABJIEHUSAMU 00 SBOJIIOIMH BUIIIONCKOTO T1a-
neopudTa. [ToguepkHEM, YTO OHU OTHOCATCS K
BM/III B iesioM KaK K eUHOMY KOMILJIEKCY.

B kauecTBe uneHTHOUKANIMOHHOTO TPU3HAKA
IIPU BbIJIeJIEHUN KOMIIJIEKCOB HCIIOJIb3YETCS TaK-
K€ OPUEHTHUPOBKA J[A€K; CYUTAETCS, YTO JIJIA Ka¥K-
JIOTO U3 HUX OHA MHAMBHUyaJbHA. B cpenHeii ero
JacTH, B parione HaKbIHCKOTrO M0JIA, JaKU Cpe-
HEMapPXUHCKOT'0 KOMIIJIEKCA UMEIOT IPOCTUPAHUE
oT ceBepo-3amnaauoro (330°) mo ceBepo-ceBepo-
BocTouHoro (10°), BUITIOMCKO-MapXUHCKOTO — 40—
50°, mpaxtapckoro — 55-65°. OHO MeHseTCs B
mmpesiesiax 1mosca; Tejia Pas3jIudyHON OPUEeHTUPOB-
KU 9acTO IIEPECEKAIOTCA U IIPU 3TOM 0oJiee 03/~
HUe JOJIKHBI, ECTECTBEHHO, UMeTh ¢ 0oJiee paH-
HUMH aKTHBHbIE KOHTAKTBHI.

OnHako mojieBble HAOJIIOJEHNA B HU30BbAX
p. XaHHs, HA OJJTHOM M3 HEMHOTUX XOPOIIIO 00HAa-
JKEHHBIX YYaCTKOB Mosica, MTOKa3aju, 4YTO B MecC-
Tax COYJIEHEHUs [aeK PasIMYHbIX ITPOCTUPAHUN
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B 00HAYKEeHUAX He HabJI0aI0Ch HU TPU3HAKOB
MPOPBIBAHUS, HU KaKUX-JTU0O0 M3MEHEHUH Belle-
CTBEHHOTO COCTaBa, KOTOpPbIe MOIJIU OBbI CBHUjIE-
TEeJIbCTBOBATb O PA3HOBPEMEHHOCTU UX BHEIpPE-
uust (M. . Tommua u ap., 2004 .; 9. A. Macaen-
HHKOBa U Ap., 2013 1.).

Ha 3akpbIThIX yuyacTKax mmosica MpeAnpuHu-
MaJIUCh TOTBITKYU OTPENEJUTh MOCIeq0BaATE b~
HOCTH BHEJPEHUS UHTPY3UHN MyTEM UByUEHUS
XapakKTepa COUYJIEHEHWsI CBSI3aHHBIX C HUMHU Mar-
HUTHBIX aHOMAJIMH B TOUKe IepecedeHus. bosb-
IIIMHCTBO TeODUBUYECKUX MCCIIENOBAHN, BBITIOJ-
HeHHbIX noxpaspeenusaMu AK «AJIPOCA» (B
ToMm uucie B pabore C. B. Boumapenko u ap.,
2008 r., B KOTOPOU UHTEPIPETUPOBAHBI JAHHbIE
MMPaKTUYECKH BCex ChEMOK Ha mroraau BM/IIT),
ITOKa3bIBAIOT, YTO AHOMAJINK CEBEPO-BOCTOYHOTO
mpocTupanus (BUTOHCKO-MAPXUHCKUN U IAbIX-
TAPCKUI KOMILIEKCHI) OOBIYHO CMENIA0TC aHOMa-
JIUSIMU CEBEPO-3aIaHOU, CEBEPO-CeBePO-3ara/i-
HOU ¥ CyOMepUINOHAIHFHON OPUEHTUPOBKHY (Cpefi-
HEMapPXUHCKUU KOMIIJIEKC), UTO CBUIETEIHCTBYET
o0 boJiee TO3IHEM BO3PACTE JA€EK, CBA3aHHBIX C HU-
MU. AHAJTIOTUYHBIHN Pe3yIbTaT ObLI TOJIYUEH U Ha
BocTOKe mosica B bacceiine p. Trour (10. A. Iy-
KapaT u nap., 2002 r.). Ha HekoTOpbIx yuacTKax
BM/III (8 Tom umcisie B bacceiinax pek TioHT u
THOKsH) yCTaHOBUTH ITOCJIEIOBATEIBHOCTD 00pas30-
BaHUs Pa3HOOPUEHTUPOBAHHBIX Ta€K 0Ka3aJI0Ch
HeBO3MOXKHBIM. B pabore B. WM. Illaramosa u ap.
(2005 r.), moCTyKUBIIIEH OJHUM U3 TJIABHBIX KC-
TOYHUKOB IIpu coctaByieHnn Jlereumpr-2009, Takke
HET O/THO3HAYHOUN TPAKTOBKU TAKUX [TEPECEUEHU.

Kpome Toro, cxema, mpeamosiaramoiias, 4To
obpaszoBanue Hanbosiee IpeBHEN (CpemHEMapPXUH-
CKOIi) CCTEMBI Pa3JIOMOB, B 00II[eM CIIydYae OpTO-
TOHaJIbHOW K ocu pudTa, CBA3aHO C CAMOCTOS-
TEeJIbHBIM JJINTEJbHBIM BTAIIOM €r0 Pa3BUTHA,
IIJIOX0 KOppesiupyeT ¢ puPpTOBON KOHIEMI[UEH
npupozasl BM/III. M3BecTHO, 4TO pasioMsl B pud-
TOBBIX CTPYKTypax BO3BHUKAIOT IO JEeHCTBUEM
PACTATUBAOIIUX HAIPSKEHUHN, WHOTIA UMEIOIITUX
CIABUTOBYIO COCTABJIAIONIYIO, a B CJIydae H3Me-
HEHUs HaIpPaBJIEHUSA CTPYKTYPbI — B PEKUME
pull-apart [22]. ITpu sTOM mOIIEpeUHbIE HapYIIIEe-
HUA B pudTax, KAKOBBIMHU U ABJISAIOTCSA TPAHC-
dbopMHBIE Pa3OMbl, HE CBA3AHbI C AaBTOHOMHBI-
MM DITA30J]AMU PACTSKEHHUSI, BCET]A COMYTCTBYIOT

© Yepenkos B.T., KopHunosa B. I, lfony6esa 0. l0., Tepacumosa M. B., 2021
© Cherenkov V. G., Kornilova V. P, Golubeva Yu. Yu., Gerasimova M. V., 2021




Pyabl n meTannbl N2 4/2021, c. 85-108 / Ores and metals N2 4/2021, p. 85-108
DOI: 10.47765/0869-5997-2021-10030

MIPOJIOJIBHBIM HApPyUIEHUAM, OTPAaHUYUBASA BMe-
CTe C HUMM TEKTOHWUYECKHue OJIOKU B pudpTOBOH
30He, 00pasyIuecs n3-3a Pa3aIndHbIX CKOPOC-
Tell pacTaKeHUs HA PA3HBIX €€ yYacTKaX.

Hawmu Oblyia mpoaHau3upoBaHa KapTa Mar-
HUTHOTO moJig M-6a 1 : 25 000 paitona Haksru-
ckoro kumbepauToBoro moss (puc. 10), rue pas-
BUTHI UHTPY3UU BCEX YIIOMAHYTHIX HATPABJIEHUM.
AnoMaJsinu, OTBeYaIe UHTPY3UAM, TPECTAB-
JIEHBI [IBYMS PE3KO Pa3/IMYaOUMUCT TUIAMU.
K mepBoMy n3 HUX OTHECEHBI MPOTAKEHHBIE TPs-
MOJIMHEHHbIE AHOMAJIMU CEBEPO-BOCTOYHOTO (45°)
pocTUpaHusi (BUIIONCKO-MaPXUHCKUI KOMILIEKC)
¢ ammutyznoi 300-370 v mupraoit 50-100 M,
YBEPEHHO TPacCUpPYIOIHEeCs B Ipefesiax BCEro
y4JacTKa U [OYTH He MEHSIOI[/e CBOMX IIapaMeT-
poB u mopdosoruu (paszsombl CeepHbiii u HOxK-
wbit). K ToMy ke TUIy OTHOCUTCA U aHOMAJIUS
obirero cesepo-zamazguoro (~ 315°) mpocrupaHus
(cpemHe-MapXUHCKUH KOMILJIEKC), UMEIOIas aHa-
JIOTUYHbIE TTAPAMETPhI, HO HECKOJIBKO MEHBIITYIO
(25-40 M) mmpuny u uHTeHcuBHOCTh. OHa Oe3
CMEITeHUT U U3MEHEeHUs TapaMeTPOB COYJIEH-
eTcs Mo/l MPSAMBIM yIyioM ¢ aHomasueii KOxmHoro
pasyioMa, 9YTO CBUIETENIhCTBYET 00 UAEHTUYHOCTH
MAarHUTHBIX CBOWCTB U COCTaBa BBI3bIBAIOIIUX UX
WHTPY3UBHBIX T€JI U COOTBETCTBYET YIIOMSHYTHIM
BBIIIIE TAHHBIM B HU30BbAX p. XaHHA.

Anomasuu Broporo tuma ([psaxrapckuit u bo-
TYOOMHCKUM Pas3sIOMBbI) BhIPAKEHbI 3HAYUTETHHO
MeHee 46TKO. VIMes: ceBepo-BOCTOUHOE MTPOCTUPA-
HHe ~ 55-65° u amnnutyny 10-30 w1, onu npo-
CJIEKUBAIOTCS B BUJIE OTPE3KOB JJIMHON 2—4 KM,
PACIIOJIOKEHHBIX KyJanucoobpasHo; ux Mopdoo-
TUs paciibiByaTa. B Touke mepeceuenus bsax-
TApPCKOTO Pas3jioMa C CeBepOo-3ama[HbIM Pa3IoMOM
aHOMaJINs, COOTBETCTBYIOIIAs IIOCJIEJHEMY, COX-
paHsAeT BCe CBOMW MapaMeTPbhl, B TO BpPeMs Kak
anoMasusa JpAXTApCKOTO pasyioMa MpepbiBaeTcs
u MeHseT GopMy. DTO TOBOPHUT, CKOPee BCETO, O
TOM, UTO aHOMAaJ000pasyomnui 06bEKT ceBepo-
3aIaIHOTO HaTpaBjeHus chOPMUPOBAJICS TTO33KE
00beKTa CeBepO-BOCTOYHOTO mpocTupanus. Ho B
2,5 KM K ceBepo-3allajly, IIpu IiepecedyeHnu ¢ bo-
TYOOMHCKUM Pas3JIOMOM, CBOU [TapaMeTPhbl MeHs-
10T 00e aHOMAaJINU, YTO He TI03BOJISET KOPPEKTHO
OIIEHUTH WX BO3PACTHBIE COOTHOIIEHUS B HTOU
TOYKe.

© YepeHkos B.T., KopHunosa B. 1., lTony6esa 0. 10., Tepacumosa M. B., 2021
© Cherenkov V. G., Kornilova V. P, Golubeva Yu. Yu., Gerasimova M. V., 2021

3aksioueHue. [IpoBeiéHHBIMY HCCITEIOBAHU-
sIMU OBLJIO YCTAHOBJIEHO, YTO Jlatika 6a3UTOB, Ie-
pecekarorasics ¢ Tpyoroit Hiopburckasi, BCKpbI-
Tasi B Kapbepe, IPOpbhiBaeT eé ¢ obpas3oBaHUEM
30HBI CBOEOOPA3HBIX KOHTAKTOBBIX (GIIIOMUIHO-
OKCIIJIO3UBHBIX OPEKYU, TIPEICTaABIAIONINX CO-
60%i TPOIYKTHI 3aBEPIIIAIOIIETO dTAIa CTAHOBIIE-
HUS yMEPEHHO-IIEJIOUHbIX UHTPY3UM, TPaKTUYe-
CKY CUHXPOHHBIE UM TI0 BpeMeHU GpOPMUPOBAHUA.
[TostygyenHble aBTOPAMHU PE3yJAbTaThl C MIPUBJIE-
YeHUeM JIaHHBIX JPYTUX HCCJIeIOBATesIEN ITOKa-
3bIBAIOT, YTO TOMy AU maek 6aszutos BM/TI,
B KOTOPYIO BXOJUT U3yUeHHAs TaliKa, IPeJICTaB-
JIAIOT cOOOM eMHYIO accomuanuio, oopasoBas-
IIYIOCSA B JIOCTATOYHO y3KOM MHTEPBAJIE BpeMe-
HU, orpaHuyeHHOM ~ 10 MJIH JIeT; OH OoTBedaeT
BTOPOH IIOJIOBMHE TO3IHETrO JIEBOHA — IIEPUOIY
HaunboIbIlIel aKTUBHOCTU Marmatuama llaseo-
BUJIIOUCKOTO pudTa.

ITporecc dopmuposanua BMJIII HenbssA, pa-
3yMeeTCs, CYUTATh OJTHOMOMEHTHBIM — HEKas MoC-
JIeIOBaTEeJIbHOCTh B BOBHUKHOBEHUU OT/IEJIbHBIX
TeJI U/UJU UX COBOKYIHOCTEH, BUIUMO, CyIIe-
crByeT. OHAKO KOPPEKTHO YCTAHOBUTH €€ C I10-
MOIIIBIO JIOCTYITHBIX METOJIOB B CTOJIb OTPaHUYEH-
HOM OTpEe3Ke Ie0JIOTUYECKOr0 BpeMeHU He Tpe/i-
CTaBJISAETCS BO3MOKHBIM, U B I[€JIOM aCCOI[AAIIUIO
WHTPY3UBHBIX 00pPa30BAaHUU OCHOBHOT'O COCTaBa
BMJIII cnemyet paccMarpuBaTh KaK eqUHbBIN Mar-
MaTHUYeCKUil KoMmIiieke. Bmecte ¢ TeM ciaenyer
3aMETUTh, YTO BO3PACTHOH MOJIXO]] K UX CUCTEMA-
TUKE He UMeeT 0CO60TO CMbIC/Ia C TOYKU 3PEHUS
HU UX KOHTPOJUPYIOIIEN pou s KuMObepsiu-
TOB, HU BO3MOXKHOI CBSI3U C HUMU HWHOTJ[A aCCO-
nuupyoilen ¢ basuramu CyabPUAHON MHUHEpPA-
U3anuu. 3HAYUTEIHHO 00jiee KOHCTPYKTUBHO
BBIJleJIEHUE PAa3JIUYHBIX METPOJOTUYECKUX TU-
OB TIOPOJ], CBA3aHHBIX C MUHEPATE€HUUYECKUMU
0COBEHHOCTAMU TIIyOMHHBIX MATrMATUYECKUX OYa-
T'OB U yCJI0BUAME AU depeHIInaIiy Marm.

Yro KacaeTcss BpeMeHHBIX COOTHOIIIEHU Oa-
autoB BMJIIT u xuMbepauToB, To TBEPAO ycTa-
HOBJIEHHBIM MOXKHO CYUTATh TOJBKO (PAKT Iie-
pecedeHust MOCIEIHUX OalKON 6a3UTOB C ceBe-
po-BocTouHbIM TpocTupanueM (55-65°). Kak 6bI-
JIO TIOKA3aHO BBIIIIE, TAaWKU DTOH OPUEHTUPOBKU
COCTABJISAIOT YaCTh €JUHOTO MarMaTUYeCcKOro
KOMIIJIEKCa, KOTOPBIH, TAKUM 00pas3oM, ciaeayer
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Puc. 10. CooTHOWEHNA aHOMannUn MarHUTHOro nonA Hapa Aankamu BMAM pasnnuHon opu-
eHTNPOBKU (panioH HakbIHCKOro nons):

nmaviku moneputos: I —as. mpoct. C3 320-350° (cpegueMapxuHCcKuil KomIieke); 2 — as. mpoct. CB 45° (Bustiolicko-
MapXUHCKUH KoMILIeKe); 3 — as. mpocT. CB 55-65° (bsAXTapCKuil KOMILJIEKC); 4 — KUMOEPINTOKOHTPOIUPY IO
pasioMm JluaroHabHBIN; 5 — UB0JIMHUY HANPAKEHHOCTH MarHuTHoro nosis AT, (cedeHue i aHOMAJIUH ce-

BepO-BOCTOUYHOTO Hampasenus — 40 HTu, 151 aHOMaJIM#I BOCTOUHO-CEBEPO-BOCTOYHOTO Hampasienus — 10 aTo);
6 — kuMbepIUTOBBIE TPYOKU

Fig. 10. Relations of magnetic anomalies above variously oriented VMDB dikes (Nakyn field area):

dolerite dikes: I — strike azimuth NW 320-350° (Sredne-Markhinsky sequence); 2 — strike azimuth NE 45° Vi-
lyui-Markhinsky sequence); 3 — strike azimuth NE 55-65° (Dyakhtarsky sequence); 4 — Diagonal kimberlite-
controlling fault; 5 — magnetic field intensity (AT,) isolines (section for NE-trending anomalies is 40 nTI and
10 nTI for ENE-trending anomalies); 6 — kimberlite pipes
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paccMaTpuBaTh B I[€JIOM KaK MOCTKUMOEPIUTO-
BBI#. I3 BTOrO CllefiyeT, 4TO cuCcTEMa Pa3JiOMOB
CEBEPO-BOCTOYHOTO MMPOCTUPAHKSA He MOXKET KOHT-
POJIMPOBATh HUYETO, KPOME UHTPYAUPYIOIUX
eé maek 6a3UTOB; CUUTATH €€ KOHTPOJIUPYIOIIEH
o1 KuMOepauToB HeT ocHoBaHuU. OouH U3
MPU3HAKOB, KOCBEHHBIM 00pa3oM MOATBEPIKIA-
IOI[AX BTO, — IOJIHOE OTCYTCTBUE B KUMOEpPJIUTaX
KCEHOJIUTOB 6a3UTOB, HECMOTPS HA UX OYEHD IITH-
POKOE pacmpocTpaHeHnue B paiione HakbIHCKO-
ro moJsis. MoKHO yTBEpPKIaTh MOUYTU C MOJTHOMN
yBEPEHHOCTHIO, UTO HU B OHOU M3 Pas3HOBUJ-
HOCTEH KMMOEPIUTOBBIX MOPOJ] BCEX M3BECTHBIX
KUMOEPJIUTOBBIX TeJ M0Js 00JIOMKU 0a3UTOB,
HECMOTPs Ha WX aKTUBHBIE TTOWCKU B CBSI3U C
9TOMU MPO6JIEMON, OOHAPYKUTH HE yIaI0Ch (KPo-
Me O0JIOMKOB B DKCIIJIO3MBHBIX OPEKUYHSIX U I10-
PO/, OTHOCAIIUXCA K 3aBEIOMO 00Jiee JPEBHUM —
0,7-1,8 MiIp[ JIeT — KOMIIJIEKCaM). 3aMETUM, UTO
BTy MbICJIb BbIcKazas M. JI. Mamaxk B crarbe [10],
MOCJTy 3K UBITIeH ocHOBOM s Jlereuapr-2009 ¢ co-
OTBETCTBYIOIIEN MHTepIpeTanueil u mpeoo-
JKEHUEM O TOM, YTO BO3PACT KUMOEPIUTOB MOKET
OBITH OOJiee ApeBHUM, YeM 0a3UTOB BCEX KOM-

CnuncoK nutepatypbl

1. Bonenwaiin JI. I1., Kyzomun M. H., Hamanos JI. M.
Texronuka nutochepubix miut Tepputopun CCCP.
T. 2. - M. : Hexpa, 1990. - 334 c.

2. Emenvanog B. C.,, Toncmos A. B., Gopuc E. 1. HoBsie
JIAHHBIE O TIEPCIIEKTUBAX KOPEHHON aJIMa30HOCHOC-
Tt Busroiicko-MapxuHckoi 30HbI pasyiomos // Bo-
IIPOCHI METOIUKH MMPOTHO3UPOBAHUA U IOMCKOB Me-
CTOPOXKIEHUH IT0JIE3HBIX MCKOIMAeMbIX (IIPUMEHU-
tenbHO K o6bekTam 'PP AK AJTIPOCA). — fkyTck :
AHUWTTI HHUT'PU, 2004. - C. 115-123.

3. Kaszvmun B. I PudrtoBsie cTpykTypbl BocTouHoit
Adpuku — packosl KOHTUHEHTA U 3apOK/IeHIe OKe-
ana.— M. : Hayka, 1987. - 204 c.

4. Kysvmun M. U., Apmosox B. B. MaHTHIIHbIE ILITIO-
Mmbl CeBepo-Bocrounoit A3uu 1 ux poJsib B popMu-
pOBaHMM SHIOTEHHBIX MecTopoxkmenuti // T'eosto-
rus v reopusuka. —2014. - T. 55, Ne 2. - C. 153-184.

5. Kucenes A. U., Apmoniox B. B., Ezopos K. H., Uep-
Houwog P. A., Huxugopose A. B. CpenHenaseo3ori-
CKuli GA3UTOBBINI MAarMaTu3M CEBEpO-3alafHOM dac-

© YepeHkos B.T., KopHunosa B. 1., lTony6esa 0. 10., Tepacumosa M. B., 2021
© Cherenkov V. G., Kornilova V. P, Golubeva Yu. Yu., Gerasimova M. V., 2021

miekcoB BMJITI, HO oHa He HalllIa OTpaskeHU B
Jlerenpe.

OTMeTUM TaKiKe PACCMOTPEHHOE BHIIIE pes-
KOe pas3yinyue xapakTepa TEKTOHWYECKUX Hapy-
IIIeHUH, BMEIAINX Aaliku 6a3uToB u Kumbep-
suToB. Ecoiu mepBhie M3 HUX HCIOJIB30BAJIU Pa-
Hee 00pPa30BABIIIMECS MOII[HBIE PA3JIOMbI JIUCTPH-
YeCKOTO THUTIA, BBITIOJIHEHHBIE OpeKUYnAMU 06py-
IIIEHUS, TO BTOPbIE BHEIPSIJIUCH, BUAUMO, B TOHKUE
«YHUCTBIE» TPEIUHbI, BO3HUKIIINE HEMOCPENCTBEH-
HO Tlepesi UHTPY3UeH KUMOEPIUTOBON MarMbl.

CrpykTypoii, onpesienuBiieii obpasosatue Ha-
KBIHCKOTO TI0JIs, ABJIAETCA, HECOMHEHHO, CUCTEMA
pasaomoB JluaronasibHbiii u [lapasinenbHbil, WH-
TPYAUPOBAHHBIX JaKaMy KMMOEPJIUTOB, BMEIIa-
foliasi BCe TeJia MOJIA U OMPeeIsAolias ero cyo-
MepHUIUOHAJIBHOE YIJIMHEHNE, COOTBETCTBYIOIIIEE,
BUIMO, OPUEHTUPOBKE TIyOMHHONI KUMOEpsu-
TOoTeHepupyIolet cTpyRTypshl. [To Haiemy ybesx-
JIEHU0, UMEHHO TaKNe TeKTOHUYECKUE CTPYKTY-
PBI, K COKAJIEHUIO, TPYLHONATHOCTUPYEMBIE, U
JIOJIZKHBI pacCMaTPUBaThCA KaK 00HEKTHI IIOUCKA
mpu miuanuposanuu ['PP Ha anmassr B patioHe
Haxkpina.
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