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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 (£10-01), Early Caledonian
(03, Middle Caledonian (D1), Late Caledonian (D3, Early Hercynian (C1), Late Hercynian (C3. 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.
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It is known that one ofthe main bases of any metallogenic analysis is tectonic zoning ofthe 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 oftectonic zoning, most ofthe 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 1.V. Glukhan, V.I. Serykh, N.M.Gridina, I.l. Kondra-
shenkov). When the updated and new data on the age and composition of all rocks were made on the map,

44


mailto:dastankgtu90@mail.ru

ISSN 2224-5278 Cepus reonorum un TexHuyeckux Hayk. Ne 3. 2017

one important regularity emerged: the subalkaline plutonic series of each fold system (Salair, Early
Caledonian, etc.) by age corresponds to the time of formation ofthe calc-alkaline orogenic plutonic series
ofthe 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 ofthe 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
1.V. Orlov back in 1986 in the process of compiling the Forecast-metallogenic map. The deposits of the
following age levels were established: 03, 03-S1, D1, C1, C2 Cs [6,p.s6, 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) e1001(482)

Salair el e10-01(488) 026
EarlyCaledonian 6 06-7(445) s7-d2
MiddleCaledonian s7.d3 d3(400) ds6
LateCaledonian b7 d6-7(368) d7-c2
EarlyHercynian v €23(~327) c7-p3
LateHercynian S 46 (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 €i0-0i (Bozshakol); Early Caledonian cycle (067) - Lesnoe (1), Osennee (2), Mongol (3), Seletinsky
and Kyzyltu (4), Koktaszhal (7); Middle Caledonian cycle (d3) - Nurkazgan (6), Zapadnoe (13),
Saryshagan (35); Late Caledonian cycle (de-7) - Sethoshoky(12); The early Hercynian cycle (c2s) -
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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 (c46) - 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), | - quartz diorites, Il - granodiorites, tonalites, Il - plagiogranites.
CPDs are directly related to a particular type of porphyry intrusions - plutonic porphyries, which are by
their geological position additional intrusions of phase Il [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 ofthe Late Paleozoic Balkhash-1li volcano-plutonic belt [13].

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 (d7-c1-2; 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 ofthis type of mineralization is actually barren.

3. The regularities ofthe 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 ofthe granodiorite formation, especially in the parts oftheir non-hanging parts and hidden plutons
as a whole.
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KaparaHfMHCKWiA rocyaapcTBEHHbIV TeXHUUYeckuii yHuBepcuteT, KaparaHga, KasaxctaH

O FEOTEKTOHUYECKOW NO3NLUMN MEAHO-NMOP®UNPOBbIX
MECTOPOXAEHW LUEHTPAJIBHOI' O KASAXCTAHA

AHHOTauua. Ha OCHOBe YTOYHEHHON CXeMbl TEKTOHWYECKOro paioHmMpoBaHuA LieHTpanbHoro KasaxcTaHa,
paccMOTpPeHbl 3aKOHOMEPHOCTW pasMelleHns MefHO-MOPPUPOBLIX MeCTOPOXAeHWI. TeKTOHWYecKoe paioHMpo-
BaHWe TeppUTOPUMN BbIMOJHEHO MPW CUCTEMHOM PacCMOTPEHWW KPUTEPUEB PAOHMPOBAHUA. YUTeHbl cregylouiune
penepHble BO3pacTHblE pyOeXxu - BO3pacTa rMaBHON CKNaa4aTocTW, OPOTEeHHOM MIYTOHUYECKON M MOCTOPOreHHOIA
NAYTOHUYECKON Cepuil. Y CTaHOBNEHO, YTO KaXAbl N3 TEKTOHO-MarMatnyeckux unknos LieHTpanbHoro-KasaxcraHa
CONPOBOXAaeTCHA CBOMMW MeLHO-MOPMUPOBLIMKU MECTOPOXAeHUAMU - cananpckuii (G10-O1), paHHeKanefoHCKUI
(03, cpegHekanegoHcknii (D), nosgHekanegoHckuii (D3), paHHerepumnHckuin (C1), nosgHerepuunHckuii (C3). Moka-
3aHO, 4YTO MeAHO-NOP(PUPOBLIE MECTOPOXAEHMNSA TEHETUYECKUIA CBA3aHbl UCKTIOYNTENbHO C N3BECTKOBO-LLENOYHbIMMU
OPOreHHbIMW UHTPY3NBHBIMW KOMMeKcaMun. CBA3b MECTOPOXAEHWUA C OPOreHHbIM M3BECTKOBO-LLEIOYHbIM FpaHu-
TOWAHBIM MAYTOHU3MOM M UX OTCYTCTBME B NOCTOPOrEHHbIX CYO6LLEeI0YHbIX BY/TKAHO-MYTOHNYECKUX CepUAX AarT
BO3MOXHOCTb CYLLLECTBEHHO COKpaTuTb (Ha 50% u 60nee) nnowagn, NEPCNEKTUBHbIE B OTHOLIEHWW MOUCKOB Me/HO-
Nop(UPOBbLIX MECTOPOXAEHWA.

Kniouesble cnoBa: LieHTpanbHblil KasaxcTaH, MegHO-NOpMpOoBbIe MECTOPOXAEHNSA, TEKTOHMYeCKasa No3nLms,
MOMCKOBbIE KPUTEPHUN.

N3BeCcTHO, YTO OAHOI M3 rNaBHbIX OCHOB N060r0 MeTan/0TEHNYECKOr0 aHanmn3a ABASeTCA TeKTO-
HUYeCcKOe palioHWpOBaHWe TeppuTopun. B HacTofwel cTaTbe pPacCMOTPEHO pasMeleHue MeLHO-Mop-
(hMpOBbIX MecTOpoXfAeHUin LleHTpanbHOro KasaxcTaHa ¢ MO3MLUWMIA MOAMUWMKANYECKOTO0 PasBUTUA 3TOrO
pervoHa.

TekTOHUYeCKOMY palioHMpoBaHW KasaxcTaHa MOCBALLEHO OrPOMHOE KOMMYECTBO CNeuuanbHbIX
nccnegosanunii. [0cTaTOYHO NONMHAA WX WMCTOPMA U3N0XKEHA W MpoaHanu3MpoBaHa B MOHOrpapuu
A.A. AbgynunHa [1], B cBA3KM C YeMm 3[ecb [OCTATOYHO OyfeT Ha3BaTb /INWb UMEHA Fe0soroB U TEKTO-
HUCTOB, BHeCW WX Hauwbonee CyweCcTBeHHbI BKNajg B peweHue nNpobnembl TEKTOHWYECKOTrOo paioHM-
poBaHnA. 3TO0, KOHe4yHO e, H.I'. KaccuH, A.A. borgaHos, P.A. bopykaes, .®. flanunyes, E.[. W abiruH,
A.E. WnbirnH, B.®. Becnanos, A.A. AbaynuH, O .A. 3aiiues, A.B. Meiige, H.A. AdoHunues, H.IN. Muxaiinos.

B KayecTBe OCHOBHOFO0 MPWUHLMMNA TEKTOHWYECKOro paiioOHMPOBaHWA GONbLWMWHCTBO YNOMAHYTbIX
aBTOPOB MCMOMbL30BANU TNAaBHYO CKNag4aTocTb, PUKCUPYEMYIO MO FNaBHOMY Hecornacuio B reoCUHKINU-
HaNbHO-OPOTEHHOM paspe3e reonornyecknx dopmaumnii. HekOoTOpbIMM WCNONbL30BANUCL W ApYrue,
BTOPOCTEMNeHHbIe, Hecornacus, Hanpumep, pasfjenqalowme paHHe- WM MO3LHEOPOreHHY MOACTafuN.
MocnegHsasa, no A.B. MeiiBe [2], 3aBepwaeT GOpMUpPOBaHNE KOHTWHEHTANbHOW KOPbl U TOXe ABNsfeTCA
OAHWM W3 KPUTEpUeB TEKTOHMYECKOro pailoHMpoBaHua. B niw6om cnyyae, B LeNOM - 3TO CTPYKTYpHO-
BEL ECTBEHHbIA MOAXO0A NPU AOMUHUPOBAHWNMN BELLECTBEHHbIX NPU3HakoB [3].

MocTeneHHO Hakannueatouw,aaca MHpopmauma cnocob6cTBoBana CyWeCTBEHHOMY YTOYHEHMUIO Kak
CTPYKTYPHbIX, TaK W BeleCTBEHHbIX KpUTEpPUEeB TEKTOHWYECKOTO paloHMpPOBaHWUA, a Takxke, KakK CnefcT-
BMWE 3TOr0, - CMELWEeHN0 HEKOTOPbIX akLeHTOB. Tak, npu BbigeneHun B LleHTpanbHoMm KasaxcTaHe ABYX
BYNKaHO-MAYTOHWYECKUX CEPUIl - OPOTeHHOW M3BECTKOBO-L EI0OYHOW N NOCTOPOreHHON Cy6L enouHoi -
cyuTanochb, 4to cybuienoyHaa cepusa ABndaeTca 06A3aTeNbHbIM KOMMNOHEHTOM nto6oro oporeHa [4, 5].
OfHakKo, 3HAKOMCTBO C reonoruvei Apyrux PermoHoOB 3acTaBU/I0O YCOMHMUTbLCA B MPaBUAbHOCTW Takoii
MHTepnpeTaymm - B MOHOLMKAMYECKMX CKnagyaTbix nosfcax (Ypan, Anbnuidckuit nodac u fap.) cybue-
NoYyHas cepma OTCYTCTBYeT, HeT eé um B Ka3axcTaHe B 3aBepllaloleM LMKNe - No3fgHerepynHckom. NHoe
NMOHWMaHWe 3TON cCMTyauwu MNPULLIAO NOC/e COCTaBAeHWA HOBOW Feon0rMyeckoin KapTbl LleHTpanbHOro
KasaxcTtaHa B macwTabe 1:500 000 (2007 r., pea. B.. Cepsbix, cocTtaButenu N.B. MnyxaH, B.U. Cepbix,
H.M. 'puguHa, N.N. KoHnppaweHkoB). Korga Ha KapTy 6bl1M BbIHECEHbl YTOYHEHHbIE U HOBbIE JaHHbIE O
BO3pacTe M cOCTaBe BCeX FOPHbIX MOPOA, BbIACHMNACb OfHa BaXHad 3aKOHOMEPHOCTb: cybuienoyHas
NAYTOHMYECKaa Cepus KaxXpol cknagyaToid cucTembl (canampckoli, paHHeKanefOHCKOW W T.4.) Mo
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BO3pacTy COOTBETCTBYET BpPeMeHU (DOPMUPOBAHWS WM3BECTKOBO-LE€10YHON OPOTEHHOW MAYTOHUYECKOI
cepuun cnepyloulei cknaguyatoin cuctembl. “Cnefytoleil” B KaX40M c/lydae OKa3blBaeTCs ouyepepHas no
BO3PacTy M CMEXHas B NPOCTPAHCTBEHHOM OTHOLWIEHUU cucTemMa (PUCYHOK 1).

PucyHok 1- Cxema BO3PacTHOIo COOTHOLWEHMNA naneo3oncKkux OPOTreHHbLIX N
MOCTOPOTre€HHbIX NAYTOHNYECKNX CepVIVI LleHTpanbHoro KasaxcraHa

N3 3TuX BO3pPaCTHbIX COOTHOLWEHWA Cepuil CNefylT pa3Hble BaKHble BbIBOAbI, HO 3[eCb CclefyeT
0CTaHOBUTHLCHA Ha ABYX: 1) cybuiefioyHbie CEpUM He ABNAKTCA HEOTbEM/IEMOW YaCTbl FTEOCUHK/MHANbHO-
OpOreHHON nocnepgoBaTeNbHOCTU (OpMauUWii, OHM - pe3yabTaT MOCTOPOreHHOW aKTUBM3ALUKW W NOAB-
NATCA TONbKO B MOMULMKIMYECKMX CKNaguyatbiXx 06macTax; 2) aTu cepuu MpeacTaBnsalOT coboi euwe
O4WH KPUTEPUIA TEKTOHWYECKOro paiioHMpoBaHuA. B Tabnuue npuBefeHbl BO3pacCTHble OLEHKW UCMOb-
30BaHHbIX KpUTEpPMNEB, KOTOPble peann3oBaHbl Ha cxeMe (PUCYHOK 2).

Mpu 3ToM 4acTb repyumHckux MITM HaxoaaTcs B 30HAaX TEKTOHO-MarmaTuU4yeckol aKTUBM3aLuUWu
(TMA): OsepHoe, baiickoe - BOCTOYHbI PraHr YcneHckol 30Hbl TMA, Anmanbl, OnbruHckoe, Tonarai,
AnTyaliT - BocTouHo-XXamaHcapbicyiickas 3o0Ha TMA.

OCHOBHbIe BO3paCTHbIe TEKTOHO-MarmMaTnyeckue py69>KV|,
MCNOo/Ib30BaHHbIE NPN TEKTOHNYECKOM pal7|0HVIpOBaHVIVI LlenTpanbHoro KasaxcraHa

TeKTOHMECKUIA Ly I"naBHas BospacT oporf:HHon BospacT I'IOCT-OROFEHHOIZ
CKNlagyaTocTb NNYTOHNYECKON cepumn MAYTOHUYECKOW cepun
Kapenbckuit PP4(~1700) PP4(1700) e10-01(482)
Canavpckuit e e10.01(488) 026
PaHHeKanejoHCKNi 06 06-7(445) st-d2
CpegHeKanefoHCKni s7-d3 d3(400) d56
Mo3gHekanefoHCKMiA de7 d6-7 (368) d7-c2
PaHHerepuyHCKuia c2 €23(~327) C7-p3
Mo3aHerepuyHCKMia S 46 (305) ?

MpumeyaHre. B TabnuLe 1 fanee B TEKCTE UCMO/b30BaHbI MHAEKCHI XPOHOCTPATUIPadueckoii MexayHapoaHOM LUKa-
Nbl 2016 rofa: AN1s AOKeMOPWS - MHAEKChI 3paTeM, 4715 (haHepo3ost - WHAEKChI SpYCOB.
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a6 a6 12
PucyHok 2 - Cxema TEKTOHMYECKOr0 painoHMpoBaHus LieHTpanbHoro KasaxcraHa
C YKa3aH1eM pasmeLLeHns MefHO-MOPGMPOBbLIX MECTOPOXKAEHWIA.

1 - BbICTYNbl AOKEMOPUIACKOTO (hyHAaMeHTa ((pparMeHTbl KapebCKOW CKaf4aToin 061acTv, akTUBU3MPOBaHHbIE B Naseo-
30e); 2-5 - CcKnaguatble CUCTeMbl KafefJOHCKOro Meraumkna: 2 - canavmpckve, 3 - paHHeKanefoHCKue, 4 - cpefHeKaefoHCKMe,
5 - Mo34HeKanefoHCKye; 6, 7 - cknagyartble CUCTeMbl TepLUMHCKOro Meraumkia: 6 - paHHerepumHckue, 7 - Mo3gHerepuuHckue (a),
TO e npegnonaraemble (6); 8 - rnaBHble 30HbI TEKTOHO-MarMaTU4ecKOW aKTUBU3aLMW: paHHEKanefoHCKue (), paHHerep-
uyHckue (6); 9 - rnaBHble pasnombl; 10 - 3nMrepuuHCKMin NnaTopMeHHbIi Yexon; 11 - mMefHO-NopP(UPOBbIE MECTOPOXAEHUS:
1- KpynHble, 2 - cpefHuen Menkue u ux Homepa (1 - JlecHoe, 2 - OceHHee, 3 - MoHron, 4 - CeneTuHckoe, Kbi3binTy, 5 - bo3-
LWwaKonb, 6 - HypkasraH, 7 - KokTtacxan, 8 - O3epHoe, 9 - Baiickoe, 10 - Anmanbl, 11 - OnbruHckoe, 12 - LLeTwoksl, 13 - 3a-
nagHoe, 14 - LWatbipwa, 15 - KopraHTac, 16 - Becwoksl FO., 17 - Tonaraii, 18 - Antyaiit, 19 - XekegyaH, 20 - Ay3s6akbl,
21 - Kenwam, 22 - KackblpkasraH, 23 - bopnbl, 24 - Bopnbl 3., 25 - KeHKyayk, 26 - KoHblpaT, 27 - Mongbi6ai, 28 - YXambac L.,
29 - bepkapa tO., 30 - TecukTac, 31 - Kapartac, 32 - AHomanus 6, 33 - MpubpexHoe, 34 - Cokypkoii MegHoe, 35 - CapbilaraH).

Kak cnefyeT u3 pucyHka 2, MmegHo-nopumpoBble MecTopoxgeHns (MIMM) npucyTCTBYIOT B KaX[o0ii
CKnafjyatoil cucTeme, 3a UCKIOYEHMUEM KapenbCKON, AN KOTOPOW OHM BoOOLW e He xapakKTepHbl. Monu-
LMKANYHOCTL pa3BuTma LieHTpanbHoro KasaxcTtaHa o6ycnoBuia MHOFOKpaTHOE NPOSBAEHWE Pa3HOBO3-
pacTHeix MTIM, uTo 6bIN0 KOHcTaTupoBaHo W.B. OpnoBbiM euie B 1986 r. B npouecce coCTaBleHUS
MpPOrHO3HO-MeTanN0reHMYeckon KapTbl. BblAnM ycTaHOBAEHblI MECTOPOXAEHWUS CMeAyl WX BO3PacTHbIX
ypoBHei: 03, O3* b D1, C1 C2 C3[6, c. 86, c. 98].

K HacToflwemMy BpeMeHU 3HAYUTENbHO YTOYHEHbI F€0N0TUA PErMoHa, U K yKa3aHHOMY BO3pacTHOMY
psgy MMM pgo6aBunca canaupckuii ypoBeHb Mnocfie ycTaHOBAeHWA abCOMNOTHOrO Bo3pacTa MeCTOPOX-
feHusa boswakonb [7-9], oka3aBlweroca B cpefjHeM paBHbIM 488 MAH neT. Mony4yeH pag NpoOTUBOPeEUYMNBBIX
[aTupoBOK no kpynHomy MTIM Hypkasran [10, 11]. M.B. EpmonoB [8] cCk/NOHeH cyuTaTb 3TO MeCTO-
poXfAeHWe npuHagnexawmum MNO34HEOPLOBUKCKO-PaHHECUNYPUICKOMY BO3PacTHOMY YpOBHIK. OpfHako
HaKOMMIeHHbIe K HacTOAWeMY BPEMEHUN pajumonornyeckne AaTtMpoBKM B CPeHEM YKa3blBalOT Ha NO34HWIA
CUNNYpP, YTO faeT BO3MOXHOCTb CBA3bIBaTb HypKasraH reHeTMY4eckn C CYLW ECTBEHHO TPAaHOAUOPUTOBbLIM
NO3AHECUNYPUACKUM (Y4EeTCKUM) UHTPY3UBHbLIM KOMMIEKCOM.
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Takum 06pa3om, COBPeMEHHbIe flaHHble 0 BO3pacTe PYAOreHEepuUpy WX MHTPY3Nin u megHo-nopdu-
POBbIX MECTOPOXAEHWIA [JaldT BO3MOXHOCTb pacnpefenutb MNocfefHUe N0 TEKTOHWYECKUM LUKNaM W
BO3PacTHbIM YPOBHAM cnefytolwmm o6pasom (pucyHok 2): canampckuii umkneld-ol (bo3wakonb); paHHe-
KanegoHCKuUi unkn (067) - NlecHoe (1), OceHHee (2), MoHron (3), CeneTuHckoe n Kbi3binty (4), KokTac-
xan (7); cpegHekanegoHckuin yukn (d3) - HypkasraH (6), 3anagHoe (13), CapbiwaraH (35); nosgHe-
KanegoHckunii yukn (d67) - WeTwokbl (12); paHHerepunHckuii yukn(c23) - O3epHoe (8), balickoe (9),
Anmanbl (10), OnbruHckoe (11), Watbipwa (14), KopraHntac (15), becwoksl K. (16), Tonaran (17),
AnTyaiiT (18), XXekegyaH (19), Aysbakbl (20), Kenwam (21), Kackbipka3draH (22), bopnbl (23), bopnbl 3.
(24), Kenkygyk (25), KoHbipat (26), AHomanusa-6 (31), MpubpexHoe (32), Cokypkoin MepHoe (33);
nosgHerepuyuHckuii uukn (c46) - Tecukrtac (27), Mongbibaii (28), XXambac L. (29), bepkapa HO. (30).

MMM B LieHTpanbHoMm KaszaxcTaHe CBf3aHbl FEHETUYECKW WMCKIOUYUTENBHO C W3BECTKOBO-LLEN0Y-
HbIMW NAYTOHaMu OPOreHHON rPaHOAMOPUTOBON hopmayun. HesaBucrmo OT BO3pacTa NAYTOHbI NOCTpOe-
Hbl OOHOTUMHO: Hay. asa - guoputbl (+ rabépo mHorga), | - kBapuesbie AuopuThl, Il - rpaHoAMOpPUTHI,
ToHanutbl, Il - nnarvorpaHnTbl. MMM HenocpeACTBEHHO CBfA3aHbl C 0CO6bLIM TUMNOM NOPHPUPOBLIX
WHTPY3WA - NAyTOHUYeCKMMKU nophupamu, ABAAKOWMMUCA NO CBOEN reonornyeckoi nosvumm Jonon-
HUTeNbHbLIMN MHTPY3nMamu Il dasbl [12]. HameyaeTca onpejeneHHas 3aBMCUMOCTb COCTaBa NOPMUPOBLIX
WHTPY3WA OT uX OpMbl: MaarnorpaHnT-nop@upbl xapakTepHbl AN Aaiikoo6pasHbix Ten (MMM bos-
wakonb, KokTacxan, bopnbl 1 Ap.), NnaarmorpaHogmopuTt-nop@urpaMmnm CRoXeHbl WTOKOOGpasHble Tena
(KoyHpag, AkTtorain un gp.). B 30Hax TMA (pucyHoK 2) pacnpocTpaHeHbl Kaju-HaTpOBble U Ka/ineBble
rPaHUTOMAbl C COOTBETCTBYIOLWMUMM UM NO TUNY W eNoYHOCTH nophupamu (Anmansl, balickoe u gp.).

PucyHok 3 - Cxema pa3MeLLeHUsi OPOreHHbIX U MOCTOPOreHHbIX BYIKAHO-MYTOHUYECKNX Cepuii
¥ MeHO-NOP(UPOBLIX MECTOPOXAEHNIA B CEB. YacTu [pKyHrapo-baixallckoii ckiaguaToi o6nactu.

1- oporeHHasBY/NKaHO-MIYTOHUYECKAA CEPUS, 2 - MOCTOPOreHHasABYNKaHO-NNYTOHNYECKas cepus, 3 - KanefoHWAbl 1 oca-
[lOYHble TOMLLM repunHeKoro uukna (d7-c12), 4 - rnasHble pasnombl, 5- MMM (1 - KpynHble, 2 - CpefHue U Menkue).

Homepa MIM: 1- O3sepHoe, 2 - Baiickoe, 3 - OnbruHckoe, 4 - Anmansl, 5 - LLaTtbiplwa, 6 - Beclokbl, 7 - KopraHTac,
8 - Antyaint, 9 - XekegyaH, 10 - Ays6akbl, 11 - Kenwawm, 12 - KackbipkasraH, 13 - KeHkyayk, 14 - Bopnbl 3., 15 - Bopnbl,
16 - KoHsblpar, 17 - Kapatac, 18 - MNpubpexxHoe, 19 - Monabi6ait, 20 - Bepkapa HO., 21 - Xambac, 22 - TecukTac.
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PasmeweHne MMM OTHOCWUTENbHO FIaBHbIX NETPOXUMMUYECKUX CEPUIA - WN3BECTKOBO-LENOYHOW W
cyOL,eNo4YHON - AEMOHCTPUPYETCA CXEMON (PUCYHOK 3), COCTaBNeHHOW Ha 6a3e kapThbl M-6a 1:500 000
KoMarmaTuyeckKnx KOMMIEKCOB CEBEPHOW YacTu Mo3fHenaneo3olickoro banxaw-Wnuiickoro BynkaHo-
nayToHuyeckoro nosca [13].

Takum o6pa3om, NOLBOAA UTOMW, MOXHO CAeNaTb CAefylolne BbIBOAbI:

1. MegHo-nopunpoBble MeCcTOpOXAeHNA LleHTpanbHOoro KasaxcraHa cBA3aHbl C Maneo30MCKUM Opo-
FTeHHbIM M3BECTKOBO-LWEN0YHbIM FTPAHUTOUAHBIM NIYTOHN3MOM BCEX TEKTOHO-MarMaTuyecknx LuKIoB.

2. Cy6wenoyHoid marmaTtMsM B OTHOWEHUW 3TOFO TUMA OpyLeHeHWA (aKTUYecKuii sABnsetcs
6e3pyaHbIM.

3. BbifiBNeHHble K HacTOALWEMY BPEMEHWN 3aKOHOMEPHOCTU pasMelleHNs MefHO-NOPQUPOBLIX MECTO-
poxpeHunin LieHTpanbHOoro KasaxcTaHa MO3BONMAKT CYWeECTBEHHO COKPaTuUTb naowagW, nepcnekTUBHbIe
LNA NOWCKOB HOBbLIX MECTOPOXAEHWUI 3a CYeT: a) UCKNIOYEHUA U3 PaCCMOTPEHUS 30H pa3BuTuA cybuenoy-
HOro MOCTOPOreHHOro Marmatnama, CyMmMapHas naowafb KOTOPbIX MOXeT gocturatb 50% ot obwei nno-
wanu cknaguyatoro nosca; 6) KOHUEHTPMPOBAHUA MOUCKOBbLIX YCUNWIA B KOHTypax MAYTOHOB FpaHoOAMO-
puUTOBOW hopmanmnmn, 0CobeHHO B Mpuaenax Mx HeobHaxaw WnXca 4acTel n CKPbITbIX NIYTOHOB B LLE/0OM.
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B. U. Cepbix, O. K. MakaTt
KaparaHabl MeMneKeTnK TeXHUKanbly yHUBepcuteT KaparaHgbl, KasaxctaH

OPTA/bL, LA3SALCTAHOATbI
MbIC-MOP®UP/I1 KEHOPbIHAAPbIHbL, FTEOTEKTOHUKAbL, MO3NLNACH! XANBIHLA

AHHOTauua. Makanaga Mbic-nopnpai KeHOpbIHAAPbIHbIL, Tapany 3aHAblbirbl OpTanbik Ka3akcTaHHbIH
HaKTblNaHraH TEKTOHUKa/bIK ayJaHay CXemacbl Hen3w e KapacTbipbinraH. AWMaKTbiH TEKTOHWKaNbIK ayjaHpaac-
ThIpybl XY Weni TankblnayblHbIH 6enrinepimMeH xacangbl. Kenec penepni xac wekapanapbl ecepingi - 6ac katnapnap
Xacbl, NYTOHUKaNbIK OPOreHfi XaHe NAYTOHMKanblK NOCToporeHai cepusnap. OpTanbik KasakcTaHHbIH 3pbip Tek-
TOHO-MarMasnblK LM €3l MbIC-MOPGUPNT KEHOPLIHAAPLIMEH XXEeTeKTeNenHAT ganengensi - canampni (£1009),
eptekanegoHabl (03, optakanegoHgbl (DJ), kewkanegoHabl (D3), epterepuuuai (C1), kewrepuuHgi (C3). Mbic-
nopupni KeHopblHAAPbIHbIH GipuwiFaiin aK-cinrini oporeHAi WHTPY3MBTI KelWeHAepiMeH reHeTuKasblK 6GalinaHbichl
KepceTinreH. KeHOpbIHAApAbIH OPOreHAi 9KTac-CWTW FPaHMTOW NAYTOHU3MIMeH 6aiinaHbiCbl )X3HE NOCTOPOreHai
cy6CinTini BYNKaH-NAYyTOHMKaNbIK TOMTamMacbiMeH 6aiiflaHbICbIHbIH YOKTbIHbI MeprneKTUBaNblK MblC-Nnopoupni
KEHOpPbIHAAPAbI i34eyAi aiTapnbiKTait KbickapTagbl (50%-ke X3He Kebipek).

TywH ce3gep: LieHTpanbHblii KasaxcTaH, MeAHO-MOPUPOBbIe MECTOPOXAEHMUS, TEKTOHMYEeCKas nosvuus,
NMOWCKOBbIE KPUTEPUN.
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