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Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman
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ABOUT GEOTECTONIC POSITION OF PORPHYRY
COPPER DEPOSITS IN CENTRAL KAZAKHSTAN

Abstract. In the article, based on the revised scheme of tectonic zoning of Central Kazakhstan, considered
patterns of distribution of porphyry copper deposits.Tectonic zoning of the territory was carried out with a systematic
consideration of the zoning criteria. The following reference ages are taken into account: the age of the main folding,
the orogenic plutonic and the postorogenic plutonic series. It has been established that each of the tectonic-magmatic
cycles of Central Kazakhstan is accompanied by its copper-porphyry deposits — salairian (€,-O,), Early Caledonian
(03), Middle Caledonian (D,), Late Caledonian (D;), Early Hercynian (C,), Late Hercynian (C;). It is shown that
copper-porphyry deposits are genetically associated exclusively with calc-alkaline orogenic intrusive complexes.
Consanguinity deposits with the orogeniccalc-alkaline granitoidplutonism and their absence in postorogenic sub-
alkaline volcanic-plutonic series make it possible to significantly reduce (by to 50% or more) of the area, promising
to respect searches porphyrycopper deposits.

Key words: Central Kazakhstan, porphyry copper deposits, tectonic position, the search criteria.

It is known that one of the main bases of any metallogenic analysis is tectonic zoning of the territory.
The present article considers the placement of copper-porphyry deposits in Central Kazakhstan from the
polycyclic development of this region.

Tectonic zoning of Kazakhstan is devoted to a huge number of special studies. A rather complete
history of them is presented and analyzed in the monograph by A.A. Abdulin [1], in connection with
which there will be enough to mention only the names of geologists and tectonist who have made the most
significant contribution to solving the problem of tectonic zoning. This, of course, N.G.Kassin, A.A.
Bogdanov, R.A.Borukaev, G.F. Lyapichev, E.D. Shlygin, A.E. Shlygin, V.F. Bespalov, A.A. Abdulin,
Yu.A. Zaitsev, A.V. Peive, N.A. Afonichev, N.P. Mikhailov.

As the main principle of tectonic zoning, most of the authors mentioned used the main folding, fixed
according to the main discordance in the geosynclinal-orogenic section of geological formations. Some
used other, secondary, disagreements, for example, separating the early and late orogenic sub-stages. The
last, according to A.V. Peive [2], completes the formation of the continental crust and is also one of the
criteria for tectonic zoning. In any case, on the whole, it is a structural-material approach with the
domination of real features [3].

Gradually accumulating information contributed to a substantial refinement of both structural and
material criteria for tectonic zoning, and, as a consequence, the shift of certain accents. Thus, when two
volcanic-plutonic series — orogeniccalc-alkaline and sub-alkaline - were identified in Central Kazakhstan,
it was considered that the subalkaline series is an obligatory component of any orogen [4, 5]. However,
getting acquainted with the geology of other regions caused doubts about the correctness of this inter-
pretation. In the monocyclic fold belts (the Urals, the Alpine belt, etc.), the subalkaline series is absent,
and there is no such series in Kazakhstan in the final cycle, Late Hercynian. A different understanding of
this situation came after the compilation of a new geological map of Central Kazakhstan on a scale of
1: 500,000 (2007, edited by V.I.Serykh, compilers I.V. Glukhan, V.I. Serykh, N.M.Gridina, I.I. Kondra-
shenkov). When the updated and new data on the age and composition of all rocks were made on the map,
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one important regularity emerged: the subalkaline plutonic series of each fold system (Salair, Early
Caledonian, etc.) by age corresponds to the time of formation of the calc-alkaline orogenic plutonic series
of the following fold system. "Next" in each case is the next in age and adjacent to the spatial relationship
system (Figure 1).
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Figure 1 — Diagram of the ageratio of Paleozoi corogenicand postorogenic plutonic series of Central Kazakhstan

From these age relationships of the series, different important conclusions follow, but here we should
dwell on two: 1) subalkaline series are not an integral part of the geosynclinal-orogenic sequence of for-
mations, they are the result of the post-orogenic activation and appear only in polycyclic folded regions;
2) these series represent another criterion for tectonic zoning. The table shows the age estimates of the
criteria used, which are implemented in the scheme (Figure 2).

At the same time, part of the Hercynian copper-porphyry deposits are in the zones of tectonic
magmatic activation (TMA): Ozernoe, Baiskoye - the eastern flank of the Uspenskay zone TMA;Almaly,
Olginskoe, Tolagai, Altuait - East Zhamansarysuiskay zone TMA.

As follows from Figure 2, copper-porphyry deposits (CPD) are present in each fold system, with the
exception of the Karelian system, for which they are not characteristic at all. The polycyclic development
of Central Kazakhstan led to the multiple manifestation of different-age CPD, which was ascertained by
LV. Orlov back in 1986 in the process of compiling the Forecast-metallogenic map. The deposits of the
following age levels were established: O, O3-Sy, Dy, C;, C,, Cs [6, p.86, p.98].

The main age tectonomagmatic boundaries used in the tectonic zoning of CentralKazakhstan

Tectoniccycle Mainfolding Age of the orogenic plutonic series Age of the postorogenicseries
Karelian PP4(~1700) PP4(1700) €10-01 (482)
Salair €10 €10-01 (488) 026
EarlyCaledonian 05 04.7(445) s7-d,
MiddleCaledonian s7-ds d; (400) ds.¢
LateCaledonian de.7 dg.7(368) d;-c,
EarlyHercynian c) cr3 (~327) c7P3
LateHercynian Cs C46 (305) ?

Note. In the table and further in the text the indices of the chronostratigraphic international scale of 2016 are used: for

the Precambrian — indices of eratem, for the Phanerozoic — indexes of tiers.
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Figure 2 — Scheme of tectonic zoning of Central Kazakhstan with indication of the location of copper-porphyry deposits.

1 — Noses of the Precambrian basement (fragments of the Karelian folded region, activated in the Paleozoic); 2-5 — folded
systems Caledonian megacycle: 2 — Salair, 3 — Early Caledonian, 4 — middlekaledonian, 5 — Latekaledonian; 6, 7 — folded systems
of Hercynian megacycle: 6 — early Herzinian, 7 — late Herzinian (a), the same supposed (b); 8 — the main zones of tectonic-
magmatic activation: Early Caledonian (a), early Hercynian (b); 9 — the main faults; 10 — epihercine platform cover; 11 — copper-
porphyry deposits: 1 — large, 2 — medium and small and their numbers (1 — Lesnoe, 2 — Osenneye, 3 — Mongol, 4 — Seletinskoe,
Kyzyltu, 5 — Bozshakol, 6 — Nurkazgan, 7 — Koktaszhal, 8 — Ozernoe, 9 — Baiskoe, 10 — Almaly, 11 — Olginskoe, 12 — Shetshoky,
13 — Zapadnoe, 14 — Shatyrsha, 15 — Korgantas, 16 — Besshoky S., 17 — Tolagai, 18 — Altuait, 19 — 20 — Auzbaky, 21 — Kepsham,
22 — Kaskyr-Kazgan, 23 — Borly, 24 — Borly W, 25 — Kenkuduk, 26 — Konyrat, 27 — Moldybai, 28 — Ts.Zhambas, 29 — BerkaraS.,
30 — Tesiktas, 31 — Karatas, 32 — Anomaliya 6, 33 — Pribrezhnoe, 34 — SokurkoiMednoe, 35 — Saryshagan).

To date, the geology of the region has been significantly refined, and the Salair level was added to
this age range of the CPD after the establishment of the absolute age of the Bozshakol field [7-9], which
averaged 488 million years on average.A number of contradictory datings have been obtained for a large
CPDNurkazgan [10, 11]. P.V. Ermolov [8] is inclined to consider this deposit as belonging to the late
Ordovician-Early Silurian age level. However, the radiological datings accumulated to date indicate, on
average, late Silurian, which makes it possible to bind Nurkazgan genetically with an essentially grano-
diorite late Silurian (Chetskii) intrusive complex.

Thus, modern data on the age of ore-forming intrusions and copper-porphyry deposits make it
possible to distribute the latter according to tectonic cycles and age levels as follows (Figure 2): Salair
cycle €10-0; (Bozshakol); Early Caledonian cycle (0s.7) — Lesnoe (1), Osennee (2), Mongol (3), Seletinsky
and Kyzyltu (4), Koktaszhal (7); Middle Caledonian cycle (d;) — Nurkazgan (6), Zapadnoe (13),
Saryshagan (35); Late Caledonian cycle (d¢;) — Sethoshoky(12); The early Hercynian cycle (cy.3) —

— 46 ——



ISSN 2224-5278 Cepus eeonoeuu u mexuuyeckux nayk. Ne 3. 2017

Ozernoe (8), Baiskoe (9), Almaly (10), Olginskoe (11), Shatyrsha (14), Korgantas (15), Besshoky S. (16),
Tolagai (17), Altuait (18), Zhekeduan (19), Auzbaky (20), Kepsham (21), Kaskyrkazgan (22), Borly (23),
Borly W. (24), Kenkuduk (25), Konyrat (26), Anomaliya-6 (31), Pribrezhnoe (32), Sokurkoi Mednoe (33);
Late Herzinian cycle (c4) — Tesiktas (27), Moldybai (28), Zhambas Ts. (29), Berkara S. (30).

CPD in Central Kazakhstan is associated genetically exclusively with calc-alkaline plutones of the
orogenic granodiorite formation. Regardless of age, plutons are constructed in the same way: the initial
phase is diorites (+ gabbros sometimes), I - quartz diorites, II - granodiorites, tonalites, I1I - plagiogranites.
CPDs are directly related to a particular type of porphyry intrusions - plutonic porphyries, which are by
their geological position additional intrusions of phase II [12].There is a definite dependence of the
composition of porphyry intrusions on their form: plagiogranite-porphyry is characteristic of dyke-like
bodies (CPDBozshakol, Koktaszhal, Borly, etc.), plagio-gangdionite-porphyry composed of stock-like
bodies (Konurat, Aktogai, etc.).In the TMA zones (Figure 2), potassium-natrium and potassium granitoids
with alkali-like porphyries (Almaly, Baiskoe, etc.) are common.

The placement of CPDrelative to the main petrochemical series - calc-alkaline and subalkaline - is
demonstrated by the scheme (Figure 3), compiled on the basis of a map of scale 1: 500 000 comagmatic
complexes in the northern part of the Late Paleozoic Balkhash-Ili volcano-plutonic belt [13].

Orogenic VPA

Postorogenic
VPA

Caledonides;
D,fm-C,t of
hercynides

AN

Main faults

and small

Figure 3 — Scheme of locating orogenic and postorogenic VPAs and PCDs in north part of the Dzhungaro-Balkhash sky foldbelt.

1 — Theorogenic volcano-plutonic series; 2 — postorogenic volcano-plutonic series; 3 — caledonides and sedimentary
sequences of the Hercynian cycle (d;-c.;); 4 — main faults; 5 — PCD (1 — large, 2 — medium and small).

PCDs: 1 — Ozernoe, 2 — Baiskoe, 3 — Olginskoe, 4 — Almaly, 5 — Shatyrsha, 6 — Besshoky, 7 — Korgantas, 8 — Altuait,
9 — Zhekeduan, 10 — Auzbaky, 11 — Kepsham, 12 — Kaskyrkazgan, 13 — Kenkuduk, 14 — West Borly, 15 — Borly, 16 — Konyrat,
17 — Karatas, 18 — Pribrezhnoe, 19 — Moldybai, 20 — South Berkara, 21 — Zhambas.
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Thus, summing up, we can draw the following conclusions:

1. Copper-porphyry deposits of Central Kazakhstan are associated with Paleozoic orogenic lime-
alkaline granitoidplutonism of all tectonic-magmatic cycles.

2. Subalkalinemagmatism in respect of this type of mineralization is actually barren.

3. The regularities of the location of copper-porphyry deposits in Central Kazakhstan, discovered so
far, make it possible to significantly reduce the areas promising for new deposits by: a) excluding the
developmental zones of subalkalinepostorogenicmagmatism from consideration, the total area of which
can reach 50% of the total area of the folded Belt; b) concentrating search efforts in the contours of
plutons of the granodiorite formation, especially in the parts of their non-hanging parts and hidden plutons
as a whole.
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Kaparanausckuii rocy1apcTBeHHbIN TeXHUYeCKui yHuBepcuteT, Kaparanna, Kazaxcran

(0] FEOTEKTOHH‘IECKQﬁ MMO3NIMU METHO-ITOP®UPOBBIX
MECTOPOKIEHUU HEHTPAJIBHOI'O KASAXCTAHA

AnHoTauusa. Ha ocHOBE yTOUHEHHOH CXeMbI TEKTOHMYECKOTO paiioHupoBanus llentpanbHoro Kazaxcrana,
paccMOTpPEHbI 3aKOHOMEPHOCTH DPa3MEIEHUS] MeTHO-MIOPPHUPOBBIX MECTOPOKAeHHH. TeKkToHMYecKoe paioHHpO-
BaHUE TEPPUTOPHUM BBIITOJHEHO MPH CUCTEMHOM PACCMOTPEHUHU KPUTEPUEB PAHOHUPOBAHMA. YUTEHBI CIEAYHOILIUE
perepHbIe BO3pacTHbIE pyOeXn — Bo3pacTa INIaBHOHM CKIIa[4aTOCTH, OPOT€HHOW IUTYTOHHUYECKOH M MOCTOPOTeHHON
IUTyTOHUYECKON CEpUid. Y CTAHOBJIEHO, YTO KaXKJIbIi U3 TEKTOHO-MarMatuiyeckux UukioB LlenTpansHoro-Kazaxcrana
COTIPOBOXKIACTCS CBOMMH METHO-TIOP(HUPOBBIMA MECTOPOXKIEHMSIMH — camaupckuil (€1p-0;), paHHEKaIeIOHCKUI
(03), cpemuexanenonckwii (D), mozgaekanenonckwii (D;), panHerepuuHckwii (C,), mo3gaerepruHckuit (C;). [loka-
3aHO, YTO MEIHO-TIOP(UPOBBIE MECTOPOKICHHUS TEHETHUECKHUI CBSI3aHbI HCKITIOYUTENFHO C M3BECTKOBO-IIEIOYHBIMU
OpPOTEHHBIMH MHTPY3UBHBIMH KOMITIEKCaMU. CBSA3b MECTOPOXKIECHUI C OPOTEHHBIM M3BECTKOBO-IIEIIOYHBIM TPaHU-
TOHMIHBIM ITyTOHU3MOM M UX OTCYTCTBHE B IIOCTOPOTEHHBIX CYOIEIOYHBIX BYJIKAHO-IUTyTOHHYECKUX CEpHUSIX JAIOT
BO3MOKHOCTh CYIIECTBEHHO COKpaTuTh (Ha 50% u OoJiee) IUIOIIau, IEPCICKTHBHBIC B OTHOIICHUH TOUCKOB METHO-
NOPGUPOBBIX MECTOPOIKACHHIA.

KaioueBnie cioBa: [enTpanbubiii Kazaxcran, MeHO-IOp(GHPOBbIE MECTOPOXKACHUS, TEKTOHUYECKAsI TO3UIHS,
MOUCKOBBIE KPUTEPHUU.

W3BecTHO, YTO OJHOW M3 TJIaBHBIX OCHOB JIFOOOTO METANIOTCHHYECKOTO aHaIM3a SBISETCS TEKTO-
HUYECKOE palOHHPOBAHUE TEPPUTOpUHU. B HacTosmiedl craTbe pacCMOTPEHO Pa3MELICHHE MEIHO-IIOP-
¢upoBbix MecropoxneHui LlentpanpHoro Kazaxcrana ¢ mo3unuii MONAIUKIAYECKOTO PAa3BUTHSI 3TOTO
peruoHa.

TexToHnueckoMmy pailoHnpoBaHuio KazaxcTaHa MOCBSILEHO OCPOMHOE KOJIMYECTBO CHEIHATIbHBIX
uccienoBannid. JloctaTo4HO mMONHAs WX WCTOPWS H3NOKEHA W MpoaHAIM3WpOBaHA B MOHOTpaduu
A.A. AGonynuHa [1], B CBA3U C 4eM 37eCh JIOCTATOYHO OYJET Ha3BaTh JIMIIL MMEHA I'EOJIOTOB M TEKTO-
HUCTOB, BHECIIUX HaWOoJiee CYIIECTBEHHBIH BKIAJ] B pEIICHHE MPOOJIeMbl TEKTOHHYECKOTO paiOHU-
poBanus. J10, kKoHedHo ke, H.I'. Kaccun, A.A. bornanos, P.A. bopyxkaes, I'.®. Jlsmuues, E.JI. HInpirus,
A.E. llInbirun, B.®. becnanos, A.A. AonynuH, FO.A. 3aiinies, A.B. [leiiBe, H.A. Adonunues, H.I1. Muxaiinos.

B kadecTBe OCHOBHOTO NPUHIIMIIA TEKTOHHYECKOTO PalOHUPOBAHUS OOJBIIMHCTBO YIOMSIHYTBIX
aBTOPOB HCIOJF30BANH TIABHYIO CKIAAYaTOCTh, (PUKCHPYEMYIO TI0 TTIABHOMY HECOTJIACHIO B T€OCHHKIIU-
HAJIBHO-OPOI'€HHOM pa3pe3e TIeoJornueckux ¢opmaruii. HekoTOpsIMH HCIONIB30BAIMCh W JPYTHE,
BTOPOCTEIICHHBIE, HECOTJIACHs, HAIpUMeEp, pa3feifiolle paHHe- U IO3IHEOPOTeHHYIO TMOJCTaJUH.
[ocnennss, mo A.B. IleiiBe [2], 3aBepmiaer (opMUpOBaHHE KOHTHHEHTAIBHON KOPBI M TOXKE SIBIICTCS
OJIHUM W3 KPUTEPHEB TEKTOHWYECKOTO pailoHMpoBaHUSA. B moOOM ciydae, B I[EJIOM — 3TO CTPYKTYpHO-
BEIIECTBEHHBIN MOIXO0] TIPU JOMHHUPOBAHUH BEIICCTBEHHBIX TPU3HAKOB [3].

[TocterenHO HakarMBaromascs WH(GOPMAIUS CIIOCOOCTBOBAJIa CYLIECTBEHHOMY YTOYHEHHUIO Kak
CTPYKTYPHBIX, TAK U BEUIECTBEHHBIX KPUTEPUEB TEKTOHUYECKOTO palOHUPOBAHUA, & TAKXKe, KaK CIEICT-
BHE DTOTO, — CMEIICHUIO HEKOTOPHIX aKIeHTOB. Tak, mpu BeineneHUH B LlenTpansHom Kazaxcrane aByx
BYJIKAHO-TUTY TOHHYECKUX CEPHIl — OPOTCHHOW U3BECTKOBO-IICIOYHOW U MOCTOPOICHHOMN CyOIIeIOUHON —
CUMTAJOCh, YTO CyOIenoyHas cepus sBISIETCS 00s3aTeIbHBIM KOMIIOHEHTOM Ito0oro oporena [4, 5].
OpnHako, 3HAKOMCTBO C TEOJIOTHEH MPYTHX PErHOHOB 3aCTaBWIIO YCOMHHUTBHCS B TPAaBHIBHOCTH TaKOH
WHTEPIPETAIUd — B MOHOIMKJIMYECKUX CKIama4yaThiXx moscax (Ypas, Anbnuiickuii mosic u np.) cyOrie-
JIOUHas cepusi OTCYTCTBYET, HeT e€ u B KazaxcraHe B 3aBepliaronieM LMKIE — MO3AHErepuUrHCKOM. MHoe
MOHMMAaHUE ATOM CUTYyallMd MPHUIILJIO TIOCJIE COCTABJIEHUS HOBOM reojiornueckoil kaptel lleHTpanbHOro
Kazaxcrana B macmrabe 1:500 000 (2007 r., pen. B.U. Cepsix, coctaButenu U.B. I'myxan, B.W. Ceppix,
H.M. T'pununa, U.1. Konnpamenkor). Koria Ha kapTy ObLUTH BEIHECEHBI YTOYHCHHBIC M HOBBIC JIAHHBIC O
BO3pacTe M COCTaBE BCEX TOPHBIX MOPOJI, BBUICHIJIACH OJHA BaKHAs 3aKOHOMEPHOCTH: CyOIIemouHast
IUTyTOHUYECKAsT CEepUsl KaXKIOH CKJIamdaTod CHCTEMBI (CaJaupCKOW, paHHEKAJCIOHCKOW W T.A.) IO
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BO3pacTy COOTBETCTBYET BpeMEHH (POPMHPOBAHHS H3BECTKOBO-IIEIIOYHOW OpPOTEHHOW ILTyTOHHUYECKOM
CepHH CIEMyIONeH CKIaauaTor cucTeMsl. “Creayromei” B KaXKI0M ClTydae OKa3bIBacTCs OdepemHas I10
BO3pacTy U CME&XHas B IPOCTPAHCTBEHHOM OTHOIIEHUH CUCTeMa (pUCYHOK 1).
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Pucynok 1 — CxemMa BO3pacTHOTO COOTHOIICHHS MAJIC030HCKUX OPOTEHHBIX U
IIOCTOPOT€HHBIX IUTyTOHUYECKUX cepuil LlenTpansHoro Kazaxcrana

M3 3THX BO3pacTHBIX COOTHOIICHWUU CEPHH CIEAYIOT pa3HbIe Ba)KHBIC BBIBOIBI, HO 31ECh CIIECIyET
OCTaHOBHTHCS Ha JBYX: 1) CyOIIeIOUHbIE CEPUU HE SIBISIOTCS HEOTHEMIIEMON YaCThI0 T€OCHHKINHAIHHO-
OpPOTEHHOW TOCJIEIOBATENBHOCTH (OpMAIIif, OHU — PE3YyJbTAT IMOCTOPOTCHHON aKTUBU3ALMU U TOSB-
JISTFOTCSL TOJBKO B TOJHMIMKIMYECKUX CKIAM4YaThIX OONACTSIX; 2) 3TH CepUU NPEICTaBISIOT co0o0il ere
OIMH KPUTEPUH TEKTOHWMUYECKOTO pallOHMpOBaHWS. B Tabnwile mpWBEICHB BO3PACTHBIC OIICHKU HCITOJNb-
30BaHHBIX KPUTEPHUEB, KOTOPHIE PEAM30BaHbI HA CXeMe (PUCYHOK 2).

IIpu stom wacte repruHckux MIIM HaxomsaTcsi B 30HaX TEKTOHO-MarMaTHYeCKON aKTHBHU3AIHH
(TMA): O3zepnoe, batickoe — BocTouHbIi (ianr Ycnerckoit 30861 TMA, Anmaisl, Oneruackoe, Tomarai,
AnTtyaiit — Boctouno-Kamancapricyiickast 3oaa TMA.

OCHOBHBIE BO3PAaCTHBIE TEKTOHO-MarMaTH4YECKUe pyOeiKH,
HCTIONb30BaHHbIE IIPH TEKTOHUYIECKOM paiioHuposanuy Llenrpansaoro Kasaxcrana

. I'naBHas Bospact oporennoit Bospact nocr-oporennoit
TexkTOHUYECKUI [IUKIT M o
CKJIaA4aToCTh TUTy TOHUYECKOM CepHH LTy TOHUYECKOM Cepuu
Kapenbckuii PP4(~1700) PP4(1700) €10-01 (482)
Cananpckuit €10 €10-01 (488) 026
Pannekanae 10HCKHIT 06 06.7(445) s7-d,
CpenHexane0HCKUi s7-d3 d; (400) ds.¢
ITo3aHekane0HCKUi de.7 ds.7 (368) ds-c,
Pannerepuunckuii cy Cp.3 (~327) C7-P3
[o3mHerepruHCKUit Cs c46 (305) ?
Tpumeuanue. B Tabnuie u najnee B TEKCTE MCIOJIB30BaHBI MHAEKCH XPOHOCTPATUTPadHUIECKON MEXKTyHAPOIHOM IIKa-
161 2016 roma: s nokeMOpHs — HHIAEKCHI 3paTeM, I (paHepO30si — HHIEKCHI SIPYCOB.
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Pucynok 2 — Cxema TekToHH4ecKoro paiionupoBanus Llearpansroro Kazaxcrana
C yKa3aHHEM pa3MeIeHUsI MeJHO-IIOP(GHPOBBIX MECTOPOXKICHHH.

1 — BricTynbl qokeMOpuiickoro pyHmamenTa (GparMeHThl KapeabCKOi CKIIaayaToi 00JacTH, aKTHBU3UPOBAHHBIC B MMAJICO-
30¢); 2—5 — cKJIaauaThie CUCTEMBI KaJeJOHCKOTO METaliKIia: 2 — callaupckue, 3 — paHHEKaJIeJOHCKHIE, 4 — CpeAHCKAICIOHCKHE,
5 — mo3agHeKaneqoHCKue; 6, 7 — CKJIaq4aThle CUCTEMbl TEPLMHCKOI0 METalMKIIa: 6 — paHHETepUUHCKUE, 7 — MO3IHETepLIHCKHE (a),
TO ke mpenmnosnaraemsle (0); 8§ — IJaBHbIE 30HBI TEKTOHO-MarMaTW4eCKOW aKTHBU3AlMU: paHHEKAJIEAOHCKHE (a), paHHETrep-
nuHckue (0); 9 — rmaBHBIE pa3noMsr; 10 — snurepurHCKuid matGopMeHHBIH Yexomd; 11 — MegHo-nopdupoBBEIe MECTOPOKACHHS:
1 — kpymHBIe, 2 — cpeaHuen Menkue U ux Homepa (1 — JlecHoe, 2 — Ocennee, 3 — Monroi, 4 — Cenetunckoe, Kepury, 5 — bosz-
makoib, 6 — Hypkasran, 7 — Kokracxkan, 8 — O3epHoe, 9 — Baiickoe, 10 — Anmansl, 11 — Onbrunckoe, 12 — Hletmoksl, 13 — 3a-
nagHoe, 14 — Ilateipmia, 15 — Kopranrac, 16 — becmoksr 0., 17 — Tonaraii, 18 — Anryaiir, 19 — XKekenyan, 20 — Ay30aksl,
21 — Kemmiam, 22 — Kacksipkasran, 23 — bopasl, 24 — Bopaesr 3., 25 — Kenkynyk, 26 — Konbipar, 27 — Monzpibaii, 28 — XKambac 11,
29 — bepxkapa 1O., 30 — Tecukrac, 31 — Kaparac, 32 — Anomanus 6, 33 — [Ipubpesxtoe, 34 — Cokypkoit Mennoe, 35 — Capeblmaras).

Kaxk cremyer u3 pucyHka 2, MemHO-IophupoBbie MecTopokaeHus (MIIM) npHuCyTCTBYIOT B KaXKIOi
CKJIa4aToON CHCTEME, 32 MCKIIOUEHHEM KapelbCKOH, sl KOTOPOH OHM BOOOIIEe He xapakTepHbl. [lomm-
OUKJINYHOCTh pa3BuTus LlenTpansHoro Kazaxcrana oOycnoBuia MHOTOKpPaTHOE NPOSBICHUE Pa3HOBO3-
pactaeix MIIM, uto OpuTO KOHCTaTHpoBaHO M.B. OpnoBeiM eme B 1986 1. B mpoltecce COCTaBICHHS
IIporao3Ho-MeTanIoreHHYeckoil KapThl. BBIIM yCTaHOBIEHBI MECTOPOXACHHUS CIEAYIOIIUX BO3PACTHBIX
ypoBaeit: Oz, O3-Sy, Dy, Cy, C,, C5 [6, c. 86, c. 98].

K HacrosimieMy BpeMeHHM 3HAYUTEIFHO YTOYHEHBI T'€0JIOTHS PETHMOHA, U K YKa3aHHOMY BO3PacTHOMY
psany MIIM nobGaBuicsi caJaupcKuil YpOBEHB IOCJIE yCTAHOBIJIEHHS aOCOJIOTHOTO BO3PAacTa MECTOPOK-
nenust bosmakons [7-9], okazaBmerocs B cpeHeM paBHbIM 488 MiH seT. [lomayden psa npoTUBOPEUUBBIX
natupoBok no kpynHomy MIIM Hypkasran [10, 11]. II.B. EpmonoB [8] ckiOHEH CUMTaTh 3TO MECTO-
POXIEHHE NPUHAUIEKALIUM I03IHEOPIOBUKCKO-PAaHHECHIYPUICKOMY BO3PacTHOMY YpPOBHIO. OmHaKo
HaKOIUIEHHBIE K HACTOALIEMY BPEMEHHU PaJHOJIOTHYECKHE JaTHPOBKH B CPEHEM YKa3bIBaIOT HA TO3IHUI
CWJIITYp, YTO JJaeT BO3MO>KHOCTH CBA3bIBaTh HypkasraH reHeTMUEeCKH C CYIIECTBEHHO I'PaHOIMOPUTOBBIM
MO3IHECUITYPUHCKUM (YE€TCKUM) HHTPY3UBHBIM KOMILJICKCOM.
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Taxum 00pa3om, COBpEeMEHHBIE JaHHBIE O BO3pAacTe PyAOreHEPUPYIOMINX HHTPY3UH U MeTHO-TTIopdhu-
POBBIX MECTOPOXKIEHHI Iar0T BO3MOYKHOCTh PACHpENeNUTh MOCIEAHNE 1O TEeKTOHHMYECKHM LHUKIaM WU
BO3PACTHBIM YPOBHSM CJIEIYIONUM 00pa3oM (pUCYHOK 2): caJaupCKuil UK€, p-0; (bo3makons); panHe-
KaJIeIOHCKUH UK (04.7) — JlecHoe (1), Ocennee (2), Mounron (3), Cenerunckoe u Kei3puity (4), Kokrac-
xkan (7); cpennekanenoHckuii mukn (d;) — Hypxkasran (6), 3amamuoe (13), Capermaran (35); mo3mHe-
KanmenoHckult K (de;) — Lllermoxer (12); paHHerepuuHCKUN MHKI(C, ;) — O3epHoe (8), batickoe (9),
Anmansl (10), Oneruackoe (11), Wateipma (14), Koprantac (15), becmoksr 0. (16), Tomarait (17),
Antyaiir (18), Kekenyan (19), Ayz6aksr (20), Kemmmawm (21), Kackbeipkasran (22), bopast (23), Bopisr 3.
(24), Kenxynyx (25), Konsipar (26), Anomamua-6 (31), IIpubpexnoe (32), Cokypkoir Mennoe (33);
MO3AHETePIUHCKUI UK (C46) — TecukTac (27), Monapioaii (28), XKambac 1. (29), bepkapa 0. (30).

MIIM B LlentpansHoMm KazaxcTtane cBA3aHbI T€HETHUECKH HCKIIOYMTEIBHO C M3BECTKOBO-IIENOY-
HBIMH TUTyTOHAMHU OPOT€HHOI rpaHoAnopruTOBOM opmarmn. HezaBucumo ot Bo3pacTa ILTyTOHBI ITOCTPOE-
HBI OJIHOTUITHO: Had. (aza — AuopuThl (+ rabdpo mHoraa), | — kBapueBbie AMOPHUTHL, I — rpaHOAMOPUTEI,
toHanuthl, [II — mmarmorpanuTel. MIIM HemocpeACTBEHHO CBS3aHBI C OCOOBIM THUIIOM MOP(UPOBBIX
WHTPY3UH — TUTyTOHWYECKHUMH TOpdupamu, SBISIONIMMHCS MO CBOSH T€0IIOTHYECKOW MO3UIMU JOTIOJ-
HuUTeNnbHBIMA UHTPY3UsAMHE 11 dassr [12]. Hamewaercs onpeneneHHas 3aBUCHMOCTh COCTaBa MOPQHPOBBIX
UHTPY3HH OT MX (DOPMBI: TUIATMOTPAaHUT-NOPPHUPBI XapaKTEepHBI Ui JakikooOpasHeix ten (MIIM bos-
makonb, Kokracxkan, bopasl u Ap.), IiarnorpaHoInopuT-nopupamMu CIoxKeHbl IMTOKOOOpa3HBIe Tela
(Koynpan, Akroraii u ap.). B 3omax TMA (pucyHOK 2) pacmpocTpaHEHBl KalH-HaTPOBBIE W KaJIHEBHIE
TPaHUTOHIBI C COOTBETCTBYIOLIMMHU MM TI0 THITY HIeJI0YHOCTH nopdupamu (Anmansl, baiickoe u ap.).

Pucynok 3 — Cxema pa3MeleHUs] OPOT€HHBIX H IOCTOPOTCHHBIX BYJIKAHO-TUTYTOHUYECKHX CEPUi
¥ MEITHO-TTOP(GUPOBBIX MECTOPOKACHUI B ceB. YacTh J[»yHrapo-banxamckoit ckiaqaaToit od6aacTu.

1 — oporeHHasByJIKAHO-IUTy TOHUYECKasi CepHsl, 2 — HOCTOPOreHHAsBYJIKAHO-IUTyTOHUYECKas Cepust, 3 — KaJISJOHUIIBI M 0Ca-
JIOYHBIE TONIIY repuruHCKoro uukna (d;,-cy;), 4 — rmaBubie paziaomsl, 5 — MIIM (1 — kpynHsle, 2 — CpeZJHUE U MEIIKHE).

Homepa MIIM: 1 — Ozeproe, 2 — baiickoe, 3 — Onsrunckoe, 4 — Anmainsl, 5 — Ilateipmia, 6 — Becmoksl, 7 — Kopranrac,
8 — Anryaiir, 9 — XKexkenyan, 10 — Ays6axsl, 11 — Kemmam, 12 — Kacksipkasran, 13 — Kenkynyk, 14 — Bopast 3., 15 — Bopier,
16 — Konsipar, 17 — Kaparac, 18 — IIpubpexxsoe, 19 — Mongsi0aif, 20 — Bepkapa 1O., 21 — XKambac, 22 — TecukTac.

— 50 ——




ISSN 2224-5278 Cepus ceonoeuu u mexnuueckux Hayk. Ne 3. 2017

Pazmemenne MIIM OTHOCHUTENBHO TJIABHBIX METPOXUMHUECKUX CEPUN — M3BECTKOBO-IIEIOYHOU U
CyOIIeI0YHON — NEMOHCTPHUPYETCsI cXeMol (PUCYHOK 3), COCTaBIeHHOM Ha 0a3e kapThl M-0a 1:500 000
KOMarMaTH4eCKMX KOMIUIEKCOB CEBEPHOM uacTu Mo3aHenaneo3oiickoro bamxam-Mnuiickoro ByJKaHO-
Ty TOHUYIEeCKOTO Tosca [13].

Taxum 006pazom, MOABOIS UTOTH, MOKHO CIIENaTh CIEAYIONINE BHIBOIBI:

1. Meano-ttopdupossie MecTopokaeaus LleHTpanpHoro KazaxcraHna CBA3aHBI C MaICO30HCKAM OpO-
TeHHBIM H3BECTKOBO-IIEIOYHBIM TPAHUTOUIHBIM TUTYTOHU3MOM BCEX TEKTOHO-MarMaTHYeCKHUX IHKIOB.

2. CyOmienoyHoi MarMaTu3M B OTHOIICHWH J3TOTO THIIA OpyAEHEHHsS (aKTHIECKUIl SBISAETCS
0Oe3pyIHBIM.

3. BriABNeHHBIE K HACTOSIIIEMY BPEMEHH 3aKOHOMEPHOCTH Pa3MEIIeHNs METHO-TOP(GUPOBBIX MECTO-
poxnenuii LlearpanpHoro Kasaxcrana mo3BOJNSIOT CYIMIECTBEHHO COKPATHTH IUIOMIANH, TEPCHIEKTHBHBIE
JUTS TIONCKOB HOBBIX MECTOPOXIECHH 32 CUET: a) MCKIFOUSHHS M3 PACCMOTPEHHS 30H Pa3BUTHA CyOLIeNnod-
HOTO MTOCTOPOT€HHOTO MarMaTu3Ma, CyMMapHas TUIOMIab KOTOPBIX MOXKET gocturars 50% ot olriei mio-
Iaay CKIAI4aToro mosica; 0) KOHIEHTPUPOBAHHS MOWCKOBBIX YCHJIMK B KOHTYpax IIYTOHOB I'PaHOIHO-
pUTOBO# (hopMariy, 0COOEHHO B MpHUAETIaX UX HEOOHAKAIONIUXCS YaCTeH U CKPBITHIX IIIYTOHOB B IIEIIOM.
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B. W. Cepnix, 1. K. Makat
Kaparanabr MeMITeKeTTIK TeXHUKAIBIK yHHBepcuTeTi, Kapararmsl, Kazakcran

OPTAJIBIK KA3SAKCTAHJIAFBI
MBIC-ITOP®UPJII KEHOPBIHJIAPBIHBIH TEOTEKTOHUKAJIBIK IMTO3ULIMSACHI dKAWBIHIA

AnHoTanusi. Makanajia MbIC-IOpGUPII KEHOPBIHAAPBIHBIH, Tapainy 3anabuibirbl Opranslk KazakcTaHHBIH
HAKTBUIAHFAH TEKTOHUKANBIK aylaHay CXeMachl HETI3iH[e KapacThIpbUIFaH. AWMAKThIH TEKTOHUKAIIBIK ayIaHIac-
TBIPYBI KYHENi TAJIKbUIAYBIHBIH OenriiepiMeH jxacanibl. Keneci pernepi xac mekapanapsl ecepijiii — 0ac karmnapiap
’KAaChl, TUIyTOHUKAIIBIK OPOTeH/II )KOHE TUTYTOHUKAJIBIK ocToporeH i cepusiiap. Opraibik KazakcTaHHbIH opOip Tek-
TOHO-MAarMajblK [HUKII ©31HIH MBIC-TIOP(HUPIII KEHOPBIHIAPHIMEH KETEKTENETIHAIr gonenaeHai — camaupii (€,9-0;),
eprexanenonasl (03), oprakanenonast (D)), xemxkanenonasl (D;), eprerepumuni (C,), xemrepuunai (C;). Meic-
nopGUpIl KCHOPBIHIAPBIHBIH OipiHFai OK-CUITLII OPOTEHI MHTPY3HMBTI KEUICHIEPIMEH TNeHETHUKAJIBIK OaiIaHbICHI
kepcetiireH. KeHOphIHAAPIBIH OPOTEH T 9KTAC-CUITLII TPAHUTOU/I TUTyTOHU3MIMEH OailylaHBICHI KOHE TTOCTOPOTCH/II
CyOCiNTLNI  BYJNKAH-TUTyTOHMKAJIBIK TONTaMachIMEH OaiIaHBICBIHBIH JKOKTBIFBI TIE€PHEKTHBAIBIK MBIC-TIOPQUPI
KCHOPBIHIAPKI 13/1ey/1i aiTapibIKTail KeicKapTaisl (50%-ke jxoHe Kebipek).

Tyiiin ce3nep: LlentpansHbiii Kazaxcran, meaHo-nopdupoBble MECTOPOXKICHUS, TEKTOHUYECKas MO3MILUS,
MOUCKOBBIE KPUTEPHHU.
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