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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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PATTERNS OF DISTRIBUTION OF RARE METAL DEPOSITS
IN CENTRAL KAZAKHSTAN

Abstract. The article considers the main patterns of location in Central Kazakhstan of greisen-quartz-vein
tungsten, molybdenum and beryllium deposits, as well as copper-molybdenum-porphyry deposits from which mo-
lybdenum is mined as a co-component. We analyzed the patterns of deposit location mainly from three perspectives:
1) magmatic control; 2) distribution over time; 3) structural control. Magmatic control of Cu-Mo-porphyry deposits
is determined by their genetic connection with sodium-type orogenic granitoids (K,0/Na,0<0.85) or kalium-sodium
ones (K,O/Na,O = 0.85-1.15). The ore-bearing intrusives are specific "porphyry" differentiates of the granodiorite
phase, the additional intrusives. Magmatic control of rare metal deposits is determined by their genetic connection
with the leucogranite-series intrusives. Both classes of deposits, Cu-Mo-porphyritic and rare-metal ones, are mani-
fested in Central Kazakhstan in multiple occasions: the first class at six age levels (Oy, Os, S,, D3, Cy, C3), the second
class at six levels likewise (S, S,, D,, D;, C;, P;). Structural control of Cu-Mo-porphyry deposits is determined by
their connection with the granodiorite formation bodies, whereas rare metal deposits are located in two tectonic
positions: essentially molybdenum deposits are in connection with the late orogenic leucogranite formation, and the
most of complex rare metal deposits are confined to synorogenic tectonomagmatic activation zones.

Keywords: Central Kazakhstan, magmatic, structural control, age of rare metal deposits.

Introduction. The article deals with the patterns of location of greisen quartz-vein tungsten, molyb-
denum and beryllium deposits in Central Kazakhstan. Since only molybdenum is produced from among
the named metals in the Central Kazakhstan region during the development of copper-molybdenum-
porphyry deposits, a number of deposits of this type are involved in the analysis.

Altogether these types of deposits constitute the vast majority of all rare metal deposits in Central
Kazakhstan. Beyond the completed analysis there were individual deposits of tin, niobium, tantalum, and
zirconium. All of these are small deposits (rarely up to medium), and often these are large shows of ore
classified as small deposits for the future perspective. The deposits considered in the article are shown in
figure 1.

We considered the patterns of location of deposits mainly from three perspectives: 1) magmatic cont-
rol; 2) distribution in time; 3) tectonic association.

1. Magmatic control of mineralization. As will be shown below, each fold system witnesses the
formation of Cu-Mo-porphyry deposits (orogenic stage), and after that rare-metal deposits (late orogenic
sub-stage) are formed. We will consider the deposits in this priority.

1.1. Genetic relations of Cu-Mo-porphyry mineralization with magmatism. Based on the study of
about 40 Cu-Mo-porphyry objects, this issue was considered in [1]. It was established that Cu-Mo-por-
phyry mineralization is genetically related to orogenic calc-alcalic granitoids of predominantly sodium
series (K,O/Na,O < 0.85), more rarely to potassic-sodium granitoids (K,O/Na,O = 0.85-1.15). These
connections are established not with the granitoids themselves, but with specific differentiations of the
second, granodiorite, phase of the intrusive massifs, which are extremely porphyraceous rock of additional
intrusives that complete the second phase and are commonly referred to as "porphyrites". In fact, these
ore-bearing rocks can be called porphyrites only figuratively due to their sufficient crystallization. For
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Figure 1. Diagram of location of rare metal deposits of Central Kazakhstan
Compiled by V.I. Serykh and A.N. Kopobayeva. Tectonic zoning according to [2].

Legend: 1 - projections of Precambrian basement. 2-7 - Paleozoic folded areas (figures in circles):
2 - Salair (Bozshakol - 1, Yereymentau-Burubaitalsky Rift - 2, etc). 3 - Early Caledonian (Stepnyakskaya - 3, Chingiz-
Tarbagatay - 4, Chu-Balkhash - 5), 4 - Middle Caledonian (Central Kazakhstan - 6),
5 - Late Caledonian (Zhamansarysu - 7), 6 - Early Hercynian (Zaisanskaya - 8, Dzungaro-Balkhashskaya - 9),

7 - Late Hercynian (South Teniz -10, Zhezkazgan-11, Sayak-12), 8 - zones of tectonomagmatic activation (TMA)

(figures in rhombuses): a) Caledonian (Kokshetau - 1, Arganatanskaya - 2, Ulytauskaya - 3), b) Early Hercynian
(Spasskaya - 4, Uspenskaya - 5, South-Chingiz - 6, East-Zhamansarysu - 7, Akbastau-Akzhal - 8,

Zhailma-Karaobinskaya - 9, Uitas-Zhezkazgan -10, Kenzhebai-Zhamanaybat-11)

¢) Late Hercynian (Chaglinskaya - 12, Koitas - 13, Bayanaulskaya - 14, Tleumbetskaya - 15). 9 - the main faults.

10 - platform cover. 11 - deposits: 1) molybdenum, 2) tungsten, tungsten-molybdenum, complex;
12-3 - copper-molybdenum, 12-4 - placers, 12-5 - beryllium,
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example, the grain size in the rock of the Kounrad ore-bearing stock is 0.02-0.10 mm, and those in the
Baysky stock is even 0.05-0.20 mm. Of course, these are not volcanic and not subvolcanic porphyrites. If
we still call it "porphyrites", then only adding the definition "plutonic porphyrites". This is confirmed by
geological relations (mineralization intersects post-ore aplite veins), the same absolute age of the ore-
forming intrusive complex and ore-bearing porphyraceous rocks, the same petrochemical type (sodium
granodiorites - sodium "porphyrites", potassic-sodium granodiorites - potassic-sodium "porphyrites"), the
greatest water content of granodiorite magmas [3], wide development of acid leaching processes in the
abovementioned and other types of rocks and by other common features.

The study [1] assumed the possibility of the connection between individual Cu-Mo-porphyraceous
occurrences with subalkaline granitoids. However, further elaboration on the composition of such rocks
and their bonds with Cu-Mo-porphyraceous ores did not confirm these assumptions.

1.2. Genetic relations of rare metal deposits with magmatism. Due to the fundamental paper [4], a
fairly stable opinion was established that the Hercynian rare metal deposits are genetically related to the
ultra-acidic intrusives (SiO, > 73%); in today's nomenclature they are subgranites, leucogranites, and
alkali-feldspar leucogranites (table 1).

Table 1 — The average chemical composition of leucogranite family rocks, weight % [5]

Rocks SIOZ T102 A1203 F6203 FeO | MnO MgO CaO NaZO Kzo P205 C02 Loi

Orogenic granitoids *

Diorites 5529 | 0.84 | 16.90 292 | 523 | 017 | 438 | 741 | 3.09 | 1.44 | 0.20 | 0.23 | 1.67
Quartzitic diorites | 60.86 | 0.67 | 16.45 222 | 397 | 011 | 274 | 475 | 3.61 | 234 | 0.20 | 0.14 | 1.31
Grano-diorites 65.47 | 0.53 | 15.77 1.67 | 318 | 0.09 | 1.76 | 3.71 | 3.84 | 2.56 | 0.16 | 0.18 | 0.96
Plagio-granites 70.14 | 0.31 | 14.81 127 | 215 | 0.06 | 099 | 2.12 | 449 | 248 | 0.12 | 032 | 0.73
Granites 70.54 | 0.33 | 14.52 096 | 228 | 0.06 | 084 | 1.97 | 3.73 | 3.77 | 0.12 | 0.11 | 0.58

Late-orogenic granitoids
Subgrani-tes * 73.94 | 0.20 | 13.50 | 0.85 | 1.47 | 0.05 | 045 | 1.16 | 3.37 | 450 | 0.06 | 0.10 | 0.36
Leucogra-nites 75.20 | 0.15 | 13.04 0.63 1.44 | 0.05 0.23 0.73 | 3.52 | 466 | 0.04 | 0.10 | 0.24

* Subgranites are intermediate rocks between granites and leucogranites.

Table 2 — The average chemical composition of granitoids of tectonomagmatic activation resonance zones, weight % [5]

Rocks Si0, | TiO, | ALO; | Fe,O; | FeO | MnO | MgO | CaO | Na,0 | K,0 | P,Os | CO, | Loi

Granitoids, synchronous, orogenic stage

Diorites 5529 | 0.84 | 1690 | 292 | 523 | 0.17 | 438 | 741 | 3.09 | 1.44 | 020 | 023 | 1.67

Quartz monzo- 61.68 | 0.66 | 1579 | 220 | 3.95 | 0.10 | 2.66 | 4.40 | 3.26 | 3.59 | 0.20 | 0.10 | 1.09

diorites

Monzo- 65.83 | 0.51 | 1526 | 1.69 | 283 | 0.07 | 1.92 | 347 | 320 | 4.03 | 0.18 | 0.55 | 0.65

granodiorites

Monzo-granites 70.89 | 032 | 1429 | 1.09 | 2.09 | 0.05 | 0.71 | 1.81 | 3.22 | 430 | 0.11 | 0.16 | 0.57
Granitoids, synchronous, late orogenic stage

Leucogranites 7520 | 0.15 | 13.04 | 0.63 | 1.44 | 0.05 | 023 | 0.73 | 3.52 | 4.66 | 0.04 | 0.10 | 0.24

Alkali-feldspar 7555 | 0.12 | 12.77 | 0.41 | 1.00 | 0.04 | 021 | 041 | 3.66 | 4.59 | 0.04 | 0.09 | 0.31

leucogranite

Over time, the opinion on the connection of rare metal deposits with ultra-acidic magmas in Balkhash
region solidified and was confirmed by facts. It was found that mineralization is associated with each
intrusive phase of leucogranite complexes, i.e. it actually got inside the intrusive complex and its connec-
tion with the complex became obvious. The correlation of intrusive phases and rare metal mineralization is
shown in figure 2.
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Table 3 — Periodicity of occurrence of copper-porphyry and rare metal deposits

Figure 2 —
General sequence of formation
of leucogranite plutons [6].
I, II, III — the main intrusives;

1-1, II-1, ITI-1 — additional intrusives;
[-2+4, 11— 2+4, 111 - 2+4 —
sheet-like bodies, dikes and

veins of aplitoid leucogranites and aplites;
F — dikes of fluid-saturated granite-porphyrites
and microcline-albite granites;
Mo, W — ore deposits

in the polycyclic folded area of Central Kazakhstan (according to [7], with some additions and clarifications)

Orogenic stage

Synorogenic activation of the consolidated
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(Taconian) 03 ore occurrences W, Mo, occurrences in Shat- Syrymbet — Sn,W ,Bi
- Bi (Sy sky anticlinorium (S;) | (S,)
.g Middle Karamendinsky, Kilchinsky, Korneevsky,
.S | Caledonian chetsky (S»-Dy); Dy;
= | (Erian) Nurkazgan (Sy) Shalgiya, Bugul-Mo, * *
O Ulyanovskkoye —
W, Mo; an others (Dy)
Late Zhangeldinsky, Ds; Kyzylespinsky, Ds;
Caledonian Shetshoky (D3) ore occurrences Mo,Sn, * *
(Breton, Bi (D3)
Telbessky)
Early Balkhashsky, Cy; East Kounrad, C,-3; Toparsky, Cy.p; Kaldyrminsky,
Hercynian Konyrat, Borly, East Kounrad-Mo, Almaly, Bayskoe, Kuinsky, C3-Py;
(Saursky) Besshoky and others | North Kounrad — Be, Mo, | Ozernoe — Cu-Mo Upper Kayrakty - W,
(Cy) Zhanet, Karatas -1V — Mo | (C,) Katpar - W, Mo,
,§ (Cs3) Koktenkol - Mo, W,
% Karaoba — W,Sn,Bi,
E Be; and others (P;)
Late Kungeysayaksky, Besobinsky, Py;
Hercynian Cy.3; ore occurrences Arkharly * *
(Sayaksky) Berkara (Cs) - W,Mo (Py)

—— 146 ——




ISSN 2224-5278

Series of Geology and Technical Sciences. 1. 2019

Table 4 — List of rare metal deposits

No. on Name, The main Age |No. on Name, The main Age
the category (associated) the category (associated)
diag- of the deposit components diag- of the deposit components
ram ram
Copper-molybdenum porphyry deposits 32 | Volframovye Sopki —S Mo, W GC;
8 Almaly - M * Cu (Mo, Bi, Au) C, 20 Vysotnoye — S W (Bi, Be, Mo) C;-P;
14 Altuayt - S Cu, Mo (Pb, Zn, Bi, Ag)| C, 19 | Dolinnoye (Sarybyurat) — S W (Mo, Be, Bi) C;-P,
26 Anomaly-6 Cu (Zn Mo Au) C? 29 Karaoba — L W (Mo, Sn, Be) C;-Py
(Karatas-6 C) -S
16 Auyzbaky - S Cu, Mo (O 8 North and North-East W, Mo (Bi, Cu, Be) | C;-P;
Katpar — L
6 Bayskoe - M Cu, Mo C, 9 North Katpar \\% P,
23 Berkara-S Cu, Mo (W, Bi) C, (residual ) — S
12 Besshoky - S Cu, Mo (Pb) C, 12 | Koktenkol South, North | Mo, W (Bi, Be, Cu) | C3-P,
and Intermediate — L
2 Bozshakol - L Cu (Mo, Au, Ag, Co) 0O, 13 Koktenkol Intermediate W (Bi, Cu) P,
(in the weathering crust) — L
20 Borly 3. -S Cu (Mo) C, 30 North Kounrad— M Be, Mo (W, Bi) Cs
21 Borly - M Cu (Mo, Ag, Au, Re) C, 33 South Kounrad — S Mo, W C,
25 Zhambas C. - S Cu (Mo, Au) Cs 27 Kuu - M \\% Cs-P;
15 Zhekeduan - S Cu (Mo, Ag, Au) C, 21 NW Kyzyltau — S W (Mo, Bi) C5-P;
9 Zapadnoye - S Cu, Mo C, 24 SE Kyzyltau — S W, Mo (Be, Bi, Mo) | C5;-P;
27 Karatas-1,2 - S Cu, Mo (Fe) C,? 4 Nurataldy — S W (Bi) Cs-P,
28 Karatas-4 - M Mo (Cu) Cs 7 Saran - M W, Mo (Bi) Cs-Py
19 Kaskyrkazgan - S Cu, Mo (Au) C, 18 Seltey — S Mo (W, Bi) Cs-P;
18 Kenkuduk - S Cu, Mo (W) C, 31 Scorpion — S W, Be (Mo,Bi) C;
17 Kepsham - S Cu, Mo C, 28 Solnechnoye — S W (Be, Bi, Mo, Sn, f) | C5-P,
4 Koktaszhal - M Cu (Mo, Au) 0O; 1 Syrymbet — L Sn (Ta, Nb, Zn, Cu, D3
Bi, W)
5 Tayshek — M Bi (W, Be, Mo) Py
11 Korgantas — S Cu, Mo (Pb, Ag, Au) C, 17 Uzynbulak — S Mo, W (Bi) Cs-P;
22 Kounrad- L Cu (Mo, Au, Re, Se, Te)| G, 3 Ulyanovskoye — M W, Mo (Bi) D,
1 Kyzyltu — S Cu, Au (Mo, W) 0O, 15 South Zhaur— M W (Mo) Cs-Py
24 Moldybay—S Cu (Co, Mo) P, Placers
32 Nurkazgan — L Cu, Mo (Ag, Hg) D;-S, 6 Akchatauskaya — S W
5 Ozernoe — M Cu (Mo, Bi, Ag) C, 3 Baynazarskaya— S \\% Q4
7 Olginskoye — S Cu (Mo, Bi) C, 2 Upper Kayraktinskaya — w Q24
M
29 Pribrezhnoye — M Cu, Mo (Au, Re) C, 7 Karaobinskaya— S Sn, W Qs4
31 Saryshagan — M Cu D, 1 Nurataldinskaya — S \% Qs4
30 | Sokurkoy Mednoye | Cu, Mo (Zn, Pb, Au) C, 5 Selteyskaya— S W Qs4
-S
13 Tolagay — S Cu, Mo Cs-Py 4 South Zhaur— S W (Mo) Qi
10 Shatyrsha — S Cu, Mo C, Molybdenum deposits
33 Shetshoky — S Cu, Mo D; 7 East Akkuduk — S Mo (Cu, W) P,
Essentially tungsten, tungsten-molybdenum, 8 West Akkuduk — S Mo (Cu, W) P,
complex deposits
22 Akbiik — M W (Bi, Mo) Cs-P, 6 Biryuk Molibdenovoye— Mo (Cu, Pb, Zn) P,
S
10 Akmaya — M W (Bi, Mo) Cs-Py 2 Bugul - M Mo D,
25 Aksarly — S W (Be, Bi, Mo) Cs-P; 5 Zhanet — L Mo, Be (W, Bi, fl, TR)| C,
23 Akchatau — S W (Mo, Be) P, 1 Iyulskoye — S Mo (W, Cu, Pb, Ag) | C5-P;
26 South-East W (Mo, Be, Sc, Li) P, 9 East Kounrad. — L Mo Cs
Akchatau—S
14 Bainazar - M W (Mo, Bi) Cs-Py 3 Sarytas — S Mo D,
16 Batystau — L W, Mo (Be, Sn) Cs-Py 4 Shalgiya— S Mo D,
2 Bayan W, Bi, (Mo, Cu, Ag) D, Substantially beryllium deposits
6 Belkoytas — S W (Bi, Be) C;-P,; 2 Darat — S Be (W, Mo) C;-P;
11 | Upper Kairakty — L W (Bi, Mo, Be) Cs-Py 1 Nurataldy — L Be (Mo, Bi, W) Cs-Py

*Deposits: L — large, M — medium, S — small.
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The vast majority of leucogranite plutons, sufficiently exposed by erosion, are two-phase ones, while
in the last decade of the 20th century several three-phase plutons have been mapped: Kyzyltau, Karaoba,
Kuu, Donetsky [4]. A specialist in rare metal deposits in Kazakhstan G.N. Shcherba at first considered
only the II-nd phase to be ore-bearing, but later he and his staff came to the conclusion about the possi-
bility of a two-fold occurrence of the postmagmatic process: in the plutons of Akchatau and Zhanet, quartz
veins and veinlets with molybdenite were identified, which complete the I-st phase, but the main ore-
generating capacity was considered to be of the II-nd phase. The established correlations of ores with the
main intrusive phases indicate that each phase may be ore-bearing. The I-st phase suggests really signi-
ficant molybdenum mineralization. In particular, molybdenum mineralization in the pluton Karaoba
(Molybdenum site) and Kuu (Komsomolskoye show of ore) is intersected by aplite dykes of the 2nd
phase. Intrusives of the second phase are inherent with complex rare metal deposits (in Kuu pluton the
main vein of the Kuu field is intersected by the II phase intrusive and its vein differentiations, aplites). The
third phase of the plutons Kyzyltau, Karaoba and Kuu is associated mainly with tungsten deposits. Under
favorable conditions (above the protrusions of the mantle) tin is added to these rare metals.

2. Distribution of mineralization in time. Academician of Kazakh Academy of Sciences
G. N. Shcherba believed that these deposits were associated exclusively with the Hercynian cycle, and this
opinion dominated for a long time. However, subsequent accumulation of information about the age of
rare metal deposits and ore-bearing intrusives did not confirm this conclusion essentially, although in
terms of the number of rare metal objects the Hercynian cycle proved to be the most abundant (> 65% of
the total).

Table 3 shows the cyclic distribution of rare metal deposits in Central Kazakhstan with ore-bearing
complexes and examples of typical deposits.

Table 4 contains a complete list of deposits examined in this paper, indicating their scale and specific
age. The age of the deposits is determined by the radiological data of mineralization, but most often by
geological and radiological data for ore-bearing intrusives, the nature of the relationship of rare metal
mineralization with which is described in Section 1.

3. Structural control of deposits

3.1. The tectonic association of copper-molybdenum-porphyry deposits is completely determined by
their magmatic control, a genetic bond exclusively with the orogenic granodiorite formation (see Section
1). This formation is associated with the formation of each fold system, which was repeated six times in
the history of geological development of the region (see table 2).

3.2. Primary rare metal deposits are located in two tectonic positions, in connection with late
orogenic ultra-acidic granitoids and in tectonomagmatic activation zones.

3.2.1. The structural association of essentially molybdenum deposits is determined by their connec-
tion with the leucogranite formation of the late orogenic sub-stage. This formation is known in 5 tectonic
cycles (see table 2). Essentially molybdenum deposits are found in two cycles, Middle Caledonian
(Shalgiya, Bugul, Sarytas, etc.) and Early Hercynian (East Kounrad, Zhanet, West and East Akkuduk,
etc.). In the remaining three cycles, Early Caledonian, Late Caledonian, and Late Hercynian, there are
only shows of ore.

3.2.2. Structural control of the distribution of rare metal deposits. The overwhelming majority of rare
metal deposits and, above all, essentially tungsten and complex deposits (W, Mo, Be, Bi), are associated
with the synorogenic zones of tectonomagmatic activation. Such TMA zones are found in two cases and
are associated with the beginning of Caledonian and Hercynian megacycles, when as a result of destruc-
tion of the Karelian platform, and then after destruction of the epicaleldon platform, the interiors of the
platforms were most deeply opened and maximum release of endogenous energy occurred. As a result, the
Caledonian and Hercynian TMA zones were formed (figure 1). Caledonian deposits Bayan and Syrymbet
are spatially confined to the Chaglinsky TMA zone located within the Precambrian Kokchetavsky
protrusion. However, the age of these deposits requires further refinement.

Most of the deposits are located in the Early Hercynian TMA zones. In Uspenskaya TMA zone:
Belkoytas, Upper Kayrakty, North Katpar, Koktenkol, Nurataldy, Saran, Tayshek, Dolinnoye, Vysotnoye;
in East Zhamansarysu TMA zone: Akchatau, Bainazar, Batystau, Seltey, Uzynbulak, South Zhaur,
Iyulskoye; in Akbastau-Akzhal zone of TMA: Aksarly, North-West Kyzyltau, North-East Kyzyltau, Darat;
in Zhailma-Karaobinskaya zone of TMA: Karaoba, Solnechnoye, Kuu.
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Conclusion. The study found that rare-metal deposits of Central Kazakhstan are in three tectonic
positions: 1) orogenic (Cu-Mo-porphyry) in connection with the orogenic granodiorite formation; 2) late
orogenic (essentially molybdenum) in connection with the ultra-acidic granites of the late orogenic sub-
stage; 3) activating (essentially tungsten, complex, essentially beryllium) in connection with the ultra-
acidic granites of the synorogenic Early Hercynian tectonomagmatic activation zones.

1. The maximum number of indigenous rare metal deposits is concentrated in the synorogenic Early
Hercynian tectonomagmatic activation zones (about 70% of the known deposits), which is due to the most
favorable combination in these zones of all ore-controlling factors: magmatic, structural factor and host
medium factor [4, p. 182-197].

2. We recommend conducting further forecasting and prospecting aimed at expanding raw materials
in Central Kazakhstan within the tectonomagmatic activation zones, primarily in the synorogenic Early
Hercynian zones.

B. . Cepsix, A. H. Konodaepa

KaparaHabl MEMIICKETTIK TEXHUKAIBIK YHHBEPCHTETI,
Kaparannei, Kazakcran

OPTAJIBIK KA3SAKCTAHJIATBI
CHUPEKMETAJIJIbI KEHOPBIHJAPABIH OPHAJIACY 3AHJIBLIBIKTAPBI

Annoranus. Makanaga Optansik KazakcTaHgarel Tpeii3eH-KBapI-KeIlliK BoJdbppam, MOIHOACH, OepHuIni,
COHBIMEH KaTap MOJMOJEH KOChIMIIA KOMIOHET PETiHAE OHAIPUIETIH MBIC-MOJIIMOACH-TTIOPGHPITI KEHOPBIHAAPBIHBIH
OpHaJIacy 3aHABUIBIKTapbl KapacThIpbuiraH. KeHOphIHAAPAbIH OpHAJIACy 3aHbUIBIKTAPBIHBIH aHaIN31 HEeTi3iHeH YII
TYPFBUIBIKTaH KapacThIpbUIFaH: 1) MarManblk Oakpuiay; 2) yakbITTa Tapajiysbl; 3) KypbUIbIMIBIK Oakbuiay. Cu-Mo-
nopdupii KEHOPBIHAAPABIH MarMaiblK OakpuIaybl OporeHiai rpaHutTik Harpuim kxarapmed (K,O/Na,0O < 0.85)
HeMmece kanuitHatpuitai karapmer (K,0O/Na,O = 0.85-1.15) reHeTukanbik OaillaHBICIICH aHBIKTAJIAAbI. O31HIIK KSH-
TacyIllbl MHTPY3USUIAp — TPAHOIUOPUTTI e3reie (a3aHblH «ophupii» AudhepeHIaTTsl KOChIMIIA HHTPY3UsIap
Oonbin canananpl. CHpeK Ke3leceTiH MeTajjap KEHOPBIHIAPBIHBIH MarMaliblK Oakpulaybl JEWKOTPaHUTTI MHTPY-
3MsUIapbIMEH TeHETHKAJbIK OalylaHbICBIMEH aHbIKTanaabl. KeHopeiHaapaslH eki kiackl — Cu-Mo-nopdupai xone
IIBIH CHPEK Ke3JeceTiH Metanaap keHopbiHaapsl Opranbik Kasakcranna OipHelle peT TaHbLIagbl: OipiHIII Kiacc —
antel xkacThiK ke3eHe (04, Os, S,, D3, Cy, Cs), ekiHiici — TaFbl 1a aJIThIa XXacThIK ke3eHae (S, S,, Dy, D3, Cs, Py).
Cu-Mo-nopdupii KeHOPBIHIAAP KYPBUIBIMIBIK OaKbUIay TPAaHOIHOPUTTI (opMalius JCHeNepiMeH OaiiaHBICHIMEH
aHBIKTaJaabl. AJl CUPEK Ke3[eCeTiH KeHOPBIHIAP €Ki TEKTOHUKAJIBIK MMO3ULMsIA OpHAJIacabl: alTapIbIKTail MOJINO-
JICH]II KCHOPBIHIAP KEIIOPOTeH I JeHKOrpaHuTTi (hopMarmsiMeH OaiyiaHpicTa OOJaabl, ajl KeMICH I CUPEKMEeTaI/IbI
KEHOPBIHJAP/IbIH K60iCi CHHOPOT€H/li TEKTOHUKAIIBIK-MarMaJlblK aKTHBH3ALMSIIBIK ay1aH/lapFa TYTacThIPbLIaIbL.

Tyiiin ce3mep: Opranbik KazakcraH, MarmajblK, KYPbUIBIMIBIK OaKbUIady, CHPEKMETAIbl KCHOPBIHIAPIABIH
KAaCBI.

B. H. Cepnix, A. H. Kono6aesa

'Kaparangurcknit rOCyAapCTBEHHBIM TEXHUUECKUN YHUBEPCUTET,
Kaparanna, Kazaxcran

3AKOHOMEPHOCTH PASMEIIEHUSA PEJJKOMETAJUIBHBIX MECTOPOX/JIEHUI
HEHTPAJIBHOI'O KA3AXCTAHA

AHHOTauMs. B cTarbe paccMOTpEHbl OCHOBHBIE 3aKOHOMEPHOCTH paszMenieHust B LlenTpansHoM Kaszaxcrane
Tpeii3eHOBO-KBAPIIEBOKIIBHBIX BOIb()PAMOBBIX, MOJIMOJEHOBBIX U OEPHUIIIMEBBIX MECTOPOXKACHHH, a TAKKE MEIHO-
MOJIHOIeH-OP(UPOBBIX MECTOPOXKICHNH, U3 KOTOPBIX JOOBIBaETCS MOJMOAEH B KaUECTBE ITOIyTHOIO KOMITIOHEHTA.
AHanu3 3aKOHOMEPHOCTEH pa3MeIIeHUs] MECTOPOKICHUN OCYIIECTBIICH, B OCHOBHOM, C TpeX IMO3uIwii: 1) MarmaTu-
YECKUI KOHTPOJIb; 2) paclpeieieHne BO BpeMEeHH; 3) CTPYKTYPHBIH KOHTpoib. Marmarudeckuii KoHTposb Cu-Mo-
MOP(GHUPOBBIX MECTOPOXKICHUH OIPEAEISIETCS NX TEHETUUECKOH CBS3bI0O C OPOT€HHBIMH T'PAHUTOHMIAMU HATPOBOTO
psana (K,0/Nay0<0.85) mnm xanmuHarpoBoro psna (K,0/Na,0=0.85-1.15). CobcTBeHHO pyJOHOCHBIMH HHTPY3USIMHU
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SIBISIFOTCSL crienuduyeckue «rmoppupoBbiey AUGGepeHaThl TPaHOANOPUTOBOM (a3bl — JAOMOIHUTEIBHBIE UHTPY-
3uBbl. MarmMaTU4ecKuii KOHTPOJIb PEAKOMETAIIBHBIX MECTOPOXKICHUN ONpenessieTcsl UX TeHETUYECKOW CBS3bIO C
MHTPY3USIMH JIeHKOrpaHUTOBOrO cemeiictBa. O6a kiacca mecropoxaeHuit — Cu-Mo-nopupoBsie 1 cOOCTBEHHO
penKoMeTayuIbHBIe — MposBiIeHHI B LlenTpansHom Ka3axcrane MHOTOKpaTHO: IEPBBIN KJacC — Ha MIECTH BO3PACTHBIX
ypoBH:x (O, O3, S,, D;, Cy, C;), BTOpOIi — Toke Ha miectH (S, S,, D,, D3, Cs, P;). CtpyxTypHbIii KoHTpOIs Cu-Mo-
OpUPOBBIX MECTOPONKICHUI ONMPEAEIAETCS UX CBS3BIO C TEllaMH [PAaHOJAMOPUTOBOW (hopMmaruu. A peaKoMeTalib-
HBIE MECTOPOKICHUS PACIOJIAraloTCs B IByX TEKTOHHYECKUX MO3HMIHUAX: CYIIECTBEHHO MOJMOICHOBBIE MECTOPOXK-
JICHHSI HAXOMATCS B CBS3H C [MO3AHECOPOTCHHOM JCHKOrPaHUTOBOM (popMaIueii, a OOIBIIMHCTBO KOMIUIEKCHBIX PEli-
KOMETAJUIBHBIX MECTOPOXKICHUH IPUYPOUYCHBI K CHHOPOT€HHBIM 30HAM TEKTOHO-MarMaTH4eCKOH aKTHBH3ALINH.

KaroueBsbie ciaoBa: Llentpanbueiii Kazaxcran, MarMaTHYecKui, CTPYKTYpHBIH KOHTPOJb, BO3PACT PEIKOMeE-
TaJUTBHBIX MECTOPOXKICHHH.
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