RUDN Journal of Engineering researches 2018 Tom 19 Ne1 112—118

http://journals.rudn.ru/engineering-researches

BectHuk PYJH. Cepua: UHXeHepHble uccnegoBaHms

DOI'10.22363/2312-8143-2018-19-1-112-118
YK 551.2

NAJIEOCTPYKTYPA BOCTO4YHOIO OPEHBYPXbS

B.B. Ipsakonos!, A.E. Koreasnnkos?, H.B. XKopx’

! Poccuiickuit rocynapcTBEHHBIH reoIoropasBelouHblil yHusepcuTeT M. C. OpIKOHUKU3e
Poccuiickas Pedepayus, 117997, Mockea, ya. Mukayxo-Maxaas, 23
2 PoccHItCKMIT YHUBEPCUTET APYKOBI HAPOIOB
Poccuiickas Pedepayus, 117198, Mockea, ya. Mukayxo-Maxkanas, 6

B cTathe u310KeHbl HOBBIE B3IVISIALI HA CTPYKTYpHBIE 0co0eHHOCTU BocTouHoro OpeHOypKbsI.
OcHOBaHMEM HaMMCaHUS CTaTbU MOCTYKUIN PE3YJIBTaThl MHOTOJIETHETO UCCTIeIOBAHUSI TE0JIOTYe-
CKOM mapTuu Kadeapbl MECTOPOXKIESHUI MOJIe3HBIX MCKoITaeMbIx 1 X pa3Benku PYJIH. B otiuune
OT MpeIIeCTBEeHHUKOB, paCCMaTPUBAaBIIIMX JaHHYIO TEPPUTOPUIO B Ka4ecTBe (DparMeHTa CJI0XKHO-
CKJIaIYaToOro YpajibCKOro COOPYKEHUSI, aBTOPbI CTATbU PEAIM3YIOT MBICIIb O MaJICOBYIKAHUYECKOM
crpoeHuu Tepputopun. [1poBeast aemmdpupoBaHUs CEKTPO30HATBHBIX KOCMUYECKUX CHUMKOB,
ObLiIa MojyyeHa cxema TeKTOHUUYECKUX HapyllIeHU i, PeCcTaBsolasi cCo00i coueTaHue KOJIbLEBBIX
1 paavabHBIX Pa3JIOMOB. DTH HapyIIEHUS TTOMYEPKUBAIOT KPYITHYIO KOJIBLIEBYIO CTPYKTYPY, LIEHTP,
KOTOpOI1 pacmoJjiaraeTcs B paiioHe o3epa 2Ketrvikonb. I1poBeneHHbIN najeodalinalbHblil aHAIN3
BYJIKAHOT€HHBIX M 0CaJOYHBIX ITOPOJ TTOKa3aj, YTO Ha TEPPUTOPUU BBIIEIISIIOTCS TPYIIIBI MTOPOJ,
OTBEYaIOIIMX [NIaBHBIM (halUsIM BYJIKAHUUYECKUX COOPYXKEHU I — XXepJioBasi, CKITIOHOBAs U yoaJIeHHasl.
IMopons! 3TuX daiuii chopMUpPOBATUCH B IBA CAMOCTOSITEIbHBIX TEKTOHO-MarMaTU4eCKUX IIUKJIa:
0alfiKaIbCKUiI1 — OpIOBUKCKO-CUITypUIACKOTO BO3pacTa, ¥ KaJleIOHCKUIT — BepXHeAeBOH-BEepXHeKa-
MEHHOYTOJIbHOTO Bo3pacTa. [locieaoBarebHOCT, MarMaTu3Ma B 000MX IMKJIaX TOMOIPOMHasi, U
KaXIOMY LIUKJTY COOTBETCTBYIOT CBOU MHTPY3UBHBIE (hauu. 151 6aiiKaabCKOro LIMKJIa UHTPY3UBHbIE
BHEJPEHMUSI TIPEACTABICHBI CEPIIEHTUHUTAMM 1 anoyiabTpoMadutaMu. JJisi KajaeaoHCKOTo KA
WHTPY3UBHBIE MOPOIbI MPENCTAaBIEHbl KOMIUIEKCHBIMU TPAHUTOUAHBIMUA UHTPY3USIMU Tpexdaun-
aJIbHOTO COCTaBa (HavaJbHbIE 3TaMbl BHEAPEHUS MpeACTaBIeHbBI rab0po 1 rabopo-anopuTamMmu, BTO-
pas (paza BHeApeHUs — IMOPUTAMU, CUEHUTAaMU 1 IPaHOIMOPUTAMU, TPEThs (paza — pa3HOOOpa3-
HBIMU TpaHUTaMu). B3auMoneiicTBre rpaHUTOUIOB C CEPIICHTUHUTAMM IIPUBOIUAT K PEMOOWIN3ALINUT
JIYHUTOB U3 CEPIIEHTUHUTOB U (POPMUPOBAHUIO B MOCIEAHUX XPOMUTOBOI MTPOMBIIIIEHHOW MUHE-
panuzauuu. Pe3yasraThl uccienoBaHU OTKPBIBAIOT HOBbIE BOBMOXKHOCTU B aHAIM3€ pa3MelleHUST
U IPUYPOYEHHOCTU U3BECTHBIX SHIOTEHHBIX PYIHBIX 00bEKTOB U MPOTrHO3UPOBAHUS HOBBIX.

Kimouesbie ciioBa: Boctounoe OpeHOyp:Kbe, TEKTOHUUECKUE LIUKIIbI, MaJe0BYJIKAHUIECKOE CO-
opyXeHusl, haluu, THTPY3UBHBIE KOMIUIEKCHI

Bocrounas vacte OpeHOYpPrcKoit 00JIaCTH COCTOUT M3 TPEX aIMUHUCTPATUBHO-TEP-
PUTOPHUAIBHBIX eMMHUIL: AgaMOBCcKoro, CBETIMHCKOro U SIcCHeHCKOro paiioHoB. B
JanbHeullIeM Mbl OyieM Ha3bIBaTh TEPPUTOPUIO MO 03epy ZKeThikoib. [1o cyliecTByio-
1IeMy TEKTOHUYECKOMY pallOHMPOBAaHUIO 3[I€Ch BHIIEIISIOT C 3arajaa Ha BOCTOK (par-
MEHTBI TPEX KPYITHBIX TEKTOHUYECKUX CTPYKTYP:

— BocTouHO-YpanbCcKOro NogHSTHS;

— BocTouHo-¥Ypanbckoro nporuoa;

— 3aypajibCKOTO MOIHSATHS.

112 TEOJIOrUs, TOPHOE U HE®TETA3OBOE JEJIO. HAYKH O 3EMJIE



Diakonov V.V., Kotelnikov A.E., Zhorzh N.V. RUDN Journal of Engineering researches,
2018, 19 (1), 112—118

Takast TpaKTOBKa TeKTOHMYECKOTO paiilOHMPOBAaHUSI OCHOBaHA Ha MIPEACTaBICHUSIX
00 Ypaje, KaK caMOCTOSITeIBHOM, CIIOXXKHOCKIIAIUYaTOM COOPYXCHHUH, IIPOTSTUBAIO-
MMCcs y3Koi 1mmojiocoit (~300 kM) ¢ 1ora Ha ceBep Ha Iapy ThICSY KMJIOMeTpoB. Bo3-
HUKHOBEHUE CTPYKTYPhI 0053aHO MOIITHOMY IIIMPOTHOMY CIaBIMBAHMIO.

Pe3ynbraThl MHOTOJIETHUX COOCTBEHHBIX UCCIeAoBaHMM Ypana [1; 2], oXBaTUBIIUX
tepputopui ot IloasgpHoro Ypana no KOxHbIx rpanuil ¢ KazaxcraHoM, 1aloT oCHOBa-
HUE JUIS1 HECKOJIBKO MHOTO TIPEICTaBIEHUSI.

Bo-1epBrIx, CylliecTByIOIIee MHEHHE O CJIOKHOCKIIAAIATOM CTPOSHUM Ypajia 04eHb
CIUTBHO MpeyBeandeHo. B peaabHOCTH, (paKThl 000CHOBAHUS CYIIECTBOBAHMS HAJIO-
JKEHHOH CKJIam4aTOCTH OTCYTCTBYIOT.

Bo-BTOpHBIX, JaHHBIE OypeHUS TIOCIEIHUX JIET HAa TeppuToprU 3anagHoit Cudupu,
OIHO3HAYHO TOBOPST O TOM, YTO YpaJbCKUil XpeOeT mpeacTaBisieT co00i JIUIIb He-
3HAUUTEIBbHYIO YaCTh OTPOMHOI 00J1aCTH NajIe030MCKOM MarMaTu4ecKoi akTMBM3alun
Mexny Bocrouno- EBponeiickoii mratdopmoit Ha 3amane 1 CuorupcKoii miathopMoit
Ha BocToKe. BpemeHHoi mHTEepBa (GOpMUPOBAHNS 00JIACTH OXBAaTHIBACT OAKAIIBCKYIO,
KaJIeAOHCKYIO M TePLIMHCKYIO 3II0X1 TEKTOTeHe3a.

B-TpeTbux, Ha BceM, OoJiee 4eM TPeXCOTMUUTMOHHOM, TIPOTSDKEHUN aKTUBHOM K13 -
HU 00JIACTH, IPOMCXOIMIIO (POPMUPOBAHME KPYITHHIX ITAJIEOBYIKAHNIECKIX COOPYKe-
HUI, CMEHSTIOIINX APYT APyra BO BpeMEHU M B IIPOCTPAHCTBE.

OnHO U3 TaKHUX COOPYXKEHUI OTKApTUPOBAaHO HaMM B Iipeaeiiax 2KeThIKOJIbCKOM
rwiowany. OHO 3aHMMAaET TePPUTOPUIO Mexaypeubs Tobona, blpreiza u Kymaka u re-
OMOPOJIOTUUECKH MPENCTABIISIET COOOM MOIOTYIO BO3BBIIIIEHHOCTh OKPYIJION (hOPMBI,
nuameTpoM mopsiaka 100 kumoMerpoB. CoopykeHue CUIBHO 3pOAMPOBAHO, U 3HAUU-
TeJIbHBIE TUIOIIAIN ITEPEKPHITHI COBPEMEHHBIMU PHIXJIBIMU OTJIOKeHUIMKU. OCHOBaHME
CTPYKTYPHBI CJIOKEHO BYJIKAHOT€HHO-0CaI0YHBIMU ITPOAYKTaMU HIKHEIIAJIC030MCKOTO
(6arikanbckoro) marmatusma (O—S). OpIoBUKCKME ITOPOIBI METa0a3aIETOB OTHECCH -
HbIe K 9HOeKIIMHCKOMY KoMmIuiekcy (O, ;) n BapHeHckoi Tonue (O,), MpeacTaBIsoT
C00011 MPOAYKTHI HAYaJIbHOTO 3Tara MarMaTu3Ma M OTHOCSITCS K peJIMKTaM CKJIOHOBOM
(aunu. BynkaHoreHHO-ocanoYHbIE TOPOABI MpeacTaBIeHbl MassyHol (O,) 1 Koco-
6poxnckoii (O,_3) cBUTaMU, MOTYT OBITh OTHECEHBI K IIPOAYKTaM yaajieHHo# dauu. Ha
TEPPUTOPUM TIPOSIBJIEHBI criopaguuecku. CtpaturpadriecKy BEIIIE 3a/IeTal0T ByJIKa-
HOTE€HHO-0CaI0IHEIC ITOPOIEI, JaTUPOBAHHBIE CIITYpUIICKIM BO3pacToM (OyIaTOBCKast
TOJIIIIA Y KWJIaHABITAyCCKasl CBUTA). [JI1 HuX XapaKTepHO IPUCYTCTBYE 3HAUUTEIbHO-
ro KOJIMYECTBA KBapIlIEBOM COCTABIISIONIEH, UTO CBUIETEIbCTBYET O IIPUCYTCTBUM O0JIee
KUCJIBIX TPONYKTOB 3(h(y3ruBHOro MarmatusmMa. MHTpy3uBHasI COCTaBJISIIONIAsI 3TOTO
aTara npeacTaBjieHa ceplieHTUHUTaMu KueMbaeBckoit (O) cepuu, MeTarabopo-meTa-
auopurtamu, aMGuO0IMTaMU KPBIKJIMHCKOro KoMmruiekca (O3) 1 MUrMaTuTaMu KOIUH-
ckoro komruiekca (O;). [To-BuauMomy, cTouT 00paTUTh BHUMaHUe Ha Kapaiiakonbekuii
1 AKKapruHo-BbypKTanbCKrii KOMILIEKCH alloyIbTpoMaduUTOB, cepreHTUHUTOB. Ha
CETONHSIIIHMI N1eHb 3TU KOMILUIEKCHI JaTUPOBaHbI KaK HIDKHEAEBOHCKHUE, XOTS CYIIe-
CTBYIOT (DaKThl, CBUIETEIbCTBYIOIINE 00 X A0 AEBOHCKOM BpeMeHU (hOPMUPOBAHUSI.

Crenyrouuit, 6o1ee MOJOI0M, LMK MarMaTu3Ma (KajJeIoHCKUIT), 3arnevyaTyicH B
HaKOIUIEHUH OTJIOKEHMI, OTHOCUMBIX K KOKIIeTHHCKOMY 0a3aIbT-aHae3UTOBOMY KOM-
mwiekcy (D;—D_,), XeThIKoNbcKOM MeTa-0a3anbroBoit Tonme (D)) u cylecTBeHHO
BYJIKAHOT€HHO-0CaI0YHOM KOHAbIOaeBcKOoi (D). Bblllie pacrosnaralorcsi KOHTpacTHbIE
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0azasbT — PUOJIUTOBbIE XypMaHKoJbcKas (D,), amucyiickas (D) u 6epe3HsakoBcKas
(D;—C,) Tonum. Torga kak akkapruHckas (C,) u Kyabikosiabckas (C;) ToJILIM COCTOAT
W3 aHJE3WTOB, JAIIUTOB, PUOJUTOB U UX TY(HOB.

WHTpy3uBHBIE 00pa30BaHMUSA 3TOr0 TEKTOHOMArMaTUIeCKOro IMKIa chopMHUpPOBa-
JINCh ¢ MIO3IHETO AEBOHA 10 paHHE-KaMEHHOYT0JIbHOT0. K HUM OTHOCSITCSI KPYITHBIE
rpaHuTOUAHBIE MaccUBLL: JIxxa0biracaiickuii (Ds), Kackonbckuit (D5), bapambaesckuii
(C,) n ewie MHOXecTBO ap. [1o cocTaBy, oHM, Kak paBuiio, TpexdasHble. PaHHue dasbl
BHEIpEeHMS 3TO rabopo, rabopo-auopuThl, AMOPUTHL. BTopas ¢aza — nuopuThl, cue-
HUTHI, TPaHOANOPUTHL. TpeThs — COOCTBEHHO IPaHUTOBAS.

Taxum 006pa3oM, Ha paccMaTpuBaeMoil 2KeThIKOTbCKO ILTOIIAAM YETKO BhIPAKEHbI
JIBa MOCJIeA0BATEeIbHBIX ITMKJIa MarMaTu3Ma. Hanbosnee paHHMiIT — OaliKaIbCKUIA, TIpe-
CTaBJIEHHbI! OPIOBUKCKO-CHIYPUIUCKMMU BYJIKAHOT€HHO-0CAaA0YHbBIMU OPOAAMU.
ITocnenoBaTeIbHOCTH MAarMaTUYECKON NESITETLHOCTU ToMoipoMHas. K coxaneHuto,
BOCCTaHOBUTH NAJIEOBYJIKAHNYECKOE COOPYKEHIE 3TOI0 3Talla He IIPeACTaBIsIeTCsI BO3-
MOXHBIM 13-3a (pparMeHTapHOCTHU BBIXOAOB MOPOJ B Mpeaeiax TepPUTOPUM, HO MO
BCEM IIPU3HAKAM BYJIKAaHNUYECKOE COOPYKEHHE COIMOCTaBUMO ¢ MemHoropckum |3].
B noib3y a3TOro CBUAETENbCTBYET COCTAaB MHTPY3UBHOI COCTAB/ISIONIEH. DTO MaCCHUBBI
CEpIEHTUHUTOB U aroyasTpaMacduToB. MHTEPECHO, YTO aBTOpAaMU OBLIU BCTPEUEHBI
(haxThl peMOOMIM3AIIUY TYHUTOB U3 CEPIIEHTUHUTOB 3a CUET MHBEKIIUI KUCIbIX MH-
TPY3Uil U TPUPYYEHHOCTH K HUM XPOMUTOBOU MUHepam3anuu. Hanbosee moiHo ma-
JIEOBYJIKAHUYECKYIO PEKOHCTPYKIIMIO YIAJIOCh POBECTH IS KalleAOHCKOTO 3Tana. [1o
€CTECTBEHHBIM OOHaXXEeHUSIM, C TIPUBJICUEHUEM JaHHBIX KAPTUPOBOYHOTO OypeHUsI,
yIaJIOCh TMArHOCTHPOBATh OCHOBHBIC MaJICOBYIKAaHNYCCKME DALl HIDKHEIEBOH —
BEepXHEKaMEHOYTOJIbHbBIX ITOPOI.

ITpoBeneHre NaaeoBYJIKAHUYECKOTO PEKOHCTPYUPOBAHUS TTO3BOJIMIIO TOCTPOUTH
KapTy-cXeMy TEKTOHUUECKUX HapyILIeHUI, Ha KOTOPOI ObLIY BbIAECJIEHbBl OCHOBHBIE
HapymeHus. Ux MOXHO pa3aeuTh Ha ABE TPYMIIbl: KOJIbLIEBbIE, PACTIONIOXKEHHbBIE B
LIEHTPE 1 Ha CeBepe, OXBATHIBAIOT OOJIBIIYIO YACTh ILTIOIIAIN pailoHa NCCIEA0BAHWIA, 1
JINHEWHBIE, KOTOPbIE HOCIT paauaibHbIi xapakTep. [IpocTpaHCTBEHHOE PacIIONOXKEHUS
HapylIeHUH NogYepKMBaET MaJleOBYJIKAHNYECKOE COOPYKEHNE (PUCYHOK).

[ManeodanraibHbIN aHAIU3 AEBOH-KaMEHHOYTOJbHbBIX IIOPO/I B IIpeeIaxX M3ydyaeMom
TEPPUTOPUU TTO3BOJIVI YCTAHOBUTH CIEAYIOIIEE: CYIIIECTBEHHO JJaBOBBIE MOPOABI (M-
Taba3abThI, TaBBl 0A3aJIETOB, PUOJWTOB 1 JAIIUTOB, 3eJICHBIC CIAHIIEI TT0 O0a3abTam)
KOHILICHTPUPYIOTCS B TIpeeiax KoJiblia iuaMeTpoM 60 KM, ¢ IEHTpOM — 0. 2KeTHIKOJIb.
I1Io cBOEMY CTPOEHUIO 3TU MOPOABI BeChbMa OJIM3KU K CKIIOHOBOM (IIPOMEXYTOIHOMN
30He) palluy ByJIKaHa.

3a npenenaMu pa3BUTHUS TTOJIE BYJIKAHUTOB MOCTENMEHHO HAPACTAET KOJUYECTBO
BYJIKAHOT€HHO-0CAaJOYHOTro MaTepuaia (ynajieHHas dauusi) — necYaHUKH, CJIaHLIbI,
KOHTJIOMEpPAThI, ITTMHUCTBIE CJIaHIIbI, TYDDUTHI, Ha pacctossHur 80— 100 kM ot 0. Ke-
THIKOJIb.

K coxxaneHuto, B CBSI3M C IJI0X0H OOHAXKEHHOCTHIO KOHTYPhI MAarMaTU4eCKOTO LIeH -
Tpa B paiioHe 0. 2KeThIKOJIb TOCTOBEPHO BBISIBUTH He yaaiock. [1o saHHBIM (pOHIOBEIX
MaTepuajaoB, B KAPTUPOBOUYHBIX CKBaXKMHAX Ha 3TOM YYacTKe ObLIM OOHApYKEeHbI Ipy-
060006JJTOMOYHBIE TTOPOJIBI, KOTOPBIE MOXXHO OTHECTH K XepyioBoi (parmu. [Tosst nx pas-
BUTHSI BIMCHIBAIOTCS B KOHTYP BYJIKAHMYECKOIO IIEHTPa, OTKApTUPOBAHHOIO KOCMO-
el prupoBaHUEM.
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BocTouHas yacTtb OpeHOyprckoii o6nacTtu
[Eastern part of the Orenburg region]
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Puc. KapTta-cxema TeKTOHMYECKMX HapyLLeHnii BocTouHoro OpeHbypxbsi
[Fig. A schematic map of tectonic disturbances of the East Orenburg region]

KonblieBoe cTpoeHure pailoHa MOATBEPXKIAeTCs pe3yabraTaMy MPOBEASHHOIO CTPYK-
TypHOTO aHanm3a reoyoramu AO «Kommanus BoteMupo» [4].

TakuMm 00pa3oM, MOXKHO CeJIaTh 3aKJIIOYeHHE, YTO B IIpeaenax Boctounoro OpeH-
OYPKbsI OTIPEICIISIIONIEH CTPYKTYPOU SIBJISIETCS KPYITHBIN ITaJIeOBYJIKAaH LIEHTPAILHOTO
TUIIA I€BOH-KaME@HHOYTOJIbHOIO BpeMEHU. DTOT IaJlIeOBYJIKaH MePEeKPhIBAET PEIUKTHI
JIPYroro MajeoByJKaHa, OTHOCSIIEMYCS K 0aiiKaJIbCKOMY TEKTOHO-MarMaTu4ecKoMy
LIUKITY.
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PALEOSTRUCTURE OF EAST ORENBURG REGION

V.V. Diakonov!, A.E. Kotelnikov?, N.V. Zhorzh?

' Moscow State Geological Prospecting University
23, Miklukho-Maklaya str., Moscow, 117997, Russian Federation
2 peoples’ Friendship University of Russia (RUDN University)
6, Miklukho-Maklaya str., Moscow, 117198, Russian Federation

The article states new views on structural features of East Orenburg Oblast. Results of long-term
research of geological party of Mineral Deposits and their Investigation Department in RUDN formed
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the basis of writing the article. Unlike the predecessors considering this territory as a fragment of a
double-fold structure of Ural, the authors of the article realize the thought of paleovolcanic structure
of the territory. Having carried out photointerpretation of multiband satellite images, the scheme of
tectonic disturbances, which is a combination of ring and radial faults, has been received. These
disturbances emphasize the large ring structure, the center of which settles down near the Zhetykol
lake. The carried-out facies analysis of volcanogenic and sedimentary rocks showed that groups of
rocks corresponding to the main facies of volcanic constructions — vent, slope and distal — are
outstanding for the territory. Rocks of these facies were formed in two independent tectono-magmatic
cycles: the Baikal — Ordovician-Silurian age, and Caledonian — Upper Devonian-Upper Carboniferous
age. The magmatism sequence is homodromous in both cycles and particular intrusive facies correspond
to each cycle. For the Baikal cycle the intrusions are presented by serpentinite and ultramafite. For the
Caledonian cycle the intrusive rocks are presented by complex granitoid intrusions of three-facies
composition (the initial stages of intrusion are presented by gabbro and gabbro-diorites, the second
phase of intrusion — by diorites, syenites and granodiorites, the third phase — by various granites).
Interaction of granitoids with serpentinite leads to remobilization of dunite from serpentinite and to
formation of chromite industrial mineralization in the latter. The research results open new opportunities
in the analysis of allocation and confinedness of the known endogenous ore objects and predicting the
new.

Key words: East Orenburg region, tectonic cycles, paleovolcanic structures, facies, intrusive
complexes
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