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Abstract—The article reviews metallogeny of the main development stages of the Devonian volcanoplutonic belt in Central Kazakhstan and relations of the metaHogeny to magmatism and geody namic environment. Gold quartz-vein or gold-polymetallic massive sulfide deposits are associated mainly with the earlier stage of the Devonian belt development; rare metal deposits, mainly with the middle stage; and gold quartz-vein and gold-molyMenum-copper porphyry, with the late stage. The frontal zone of the belt is characterized by a less alka​line and potassic magmatism Mid by more abundant copper mineralization, whereas die tern zone, in addition to copper, contains rare metal and gold mineralization. Regular changes in deposit types of the same metals were established across the strike of the belt. This feature is the most pronounced for copper. Copper and gold-pollytnetatlic (with copper) massive sulfide deposits and occurrences are confined to the frontal zone of the Devonian belt. Complex copper-molybdenum-gold porphyry deposits are more typical for the rear zone, whereas deposits of the copper sandstone type occur in the external part of this zone. Copper deposits of the stratiform type are confined mainly to marginal parts of back-arc structures. The lale stage of the Devonian belt development is characterized by the most alkaline and high-potassic magmatism and by the most productive metallogenic potential as compared to the preceding stages.
INTRODUCTION
Various aspects of the geological structure, age, ori​gin, and distribution of ore deposits in Kazakhstan have been described in many publications. The metallogeny of the Devonian volcanoplutonic belt was considered in the context of the traditional geosynclinal hypothesis (Abdulin et al, 1975; Bekzhanov, 1994; Geologiya i
metallogeniya
1977; Kayupov etal, 1970; Kolesni-
kov, 1991;Metallogenicheskayakarta...., 1982; Metal-logenicheskie...., 1983; Metallogeniya...., 1983; Sat-paev, 1957) as related to riftogenesis processes (Shuzh-anov, 1995) or specific structures and geotectonogens (Chu-ffiiskii..., 1980; Shcherba, 1970). However, the metallogenic zonality of the Devonian belt and rela​tions of the metallogenic zonality with the geodynamic environment of magmatism were not properly reflected in these publications.
The research carried out by the authors on the lateral and temporal petrochemical variability of the Devonian orogenic magmatism in Central Kazakhstan and the analysis of the obtained data in the context of contem​porary geodynamic concepts, revealed principally new aspects in the structure and development of the Devo​nian volcanoplutonic belt and in the distribution of
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associated endogenous mineralization in some seg​ments of the bek (Kurchavov et al.91998,2000).
The present article considers the metallogeny of the entire Devonian volcanoplutonic belt of Central Kaza​khstan and the relationship of the metallogeny to mag​matism and geodynamic environment.
THE PRINCIPAL FEATURES IN THE STRUCTURE OF THE DEVONIAN Wl£ANOPLUTONI^ OF CENTRAL KAZAKHSTAN
The main fields of the Devonian continental mag-matic associations in Central Kazakhstan are confined to marginal parts of the Caledoniait«Massif along the boundary with the Variscan Drfiungar-Balkhash region, where the Devonian section is made ujrmainly of marine terrigenous deposits with subordinate' volca-nics. The Devonian volcanic (volcanoplutonic) belt, named marginal, orogenic, etc., i^^usyaHy distin​guished in such a framework. However, the Devonian orogenic magmatic associations are much more wide​spread. From the boundary with the Variscan Dzhun-gar-Balkhash region toward inner parts of the Cale-donides, an area occupied by the Devonian volcanoge-nous deposits diminishes, whereas an area of the Devonian granitoid massifs increases. In inner parts of
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the Caledonides, the Devonian volcanics are preserved in many deep depressions overlapped by Famennian-Carboniferous deposits. The Devonian volcanics usu​ally overlie lower Paleozoic deposits; here, strati-graphic break marks a Caledonian unconformity.
The Devonian orogenic magmatic complexes are also widespread in the Chingiz range. In the axial part of the range, the Devonian volcanics unconformly overlie the Ordovician deposits, whereas along the boundary with the Dzhungar-Balkhash and Irtysh-Zai-san Variscan regions, the Devonian volcanics conform​ably overlie Silurian deposits; here, they are repre​sented by coastal-marine rock varieties in lower parts of the section.
On the whole, the predominantly successive differ​entiated basalt-andesite-dacite-rhyolite associations of the earlier stage of the Devonian orogenic magma-tism (the beginning of the Earlier Devonian) give way to the predominantly rhyodacite-rhyolite associations of the middle stage (the end of the Earlier Devonian-Eifelian); then, to contrast basalt-rhyolite, basaltoid, or high-silica associations with elevated contents of alka​lies and potassium (Givetian and Fransnian). Intrusive complexes show a similar pattern: the Earlier Devonian granitoids (Karamendin complex and its analogs) give way to Middle Devonian leucocratic biotite granites (Korneev complex and its analogs); then, to (Middle)-Late Devonian monzonitoids and alkaline granitoids (Kokkuduktyubin, Karasor, and other complexes).
It was shown (Kurchavov el al., 1998, 2000) that the lateral petrochemical variations within each stage of the Devonian orogenic magmatism were of a similar pat​tern. Two spatially conjugated zones, intrinsic to volca​nic belts of the marginal-continental type, were distin​guished. One zone is represented by a calc-alkaline series of the low-potassium and more rarely by high-potassium types. A band of these rocks is confined to the margin of the Caledonian continent or supposed island arcs. The zone of low-potassium calc-alkaline rocks at the margin of the Caledonian continent, along the boundary with the Dzhungar-Balkhash and Irtysh-Zaisan Variscan mobile regions, was singled out as a frontal (inner) zone of a belt of the marginal-continen​tal type. This zone is represented by rocks of high-potassium calc-alkaline and shoshonite-latite series confined to inner parts of the Caledonian continent or island arcs. The band of high-potassium calc-alkaline and subalcaline rocks in inner parts of the Caledonian continent was singled out as a rear (external) zone of the Devonian volcanoplutonic belt of the marginal-continental type.
The Devonian volcanoplutonic belt of Kazakhstan is a heterogenous structure. Within central Kazakhstan, the belt was subdivided into three segments: the Severo-Vostochnyi (according to A.A. Bogdanov, it includes a wide branch of the Devonian marginal vol​canic belt), Sarysu-Tengiz, and Betpakdalin. The seg​ments were formed mainly on an active margin of the

Caledonian continent. Within the Chingiz segment, the orogenic magmatism developed during the entire Devonian in of an ensialic island arc environment.
In the contemporary structure, systems of deep-seated faults serve as boundaries of the segments. In the east, the Severo-Vostochnyi segment is separated from the Chingiz segment by the meridional Central Kaza​khstan fault. In turn, the Tselinograd fault zone sepa​rates the Severo-Vostochnyi segment from the Sarysu-Tengiz segment. The Sarysu-Tengiz segment is sepa​rated from the Betpakdalin segment by a wide zone of deep-seated dislocations represented by the Uspensk tectonic zone and by deep-seated faults that serve as a continuation of the Uspensk zone into the Caledonides.
Each segment is characterized by a similar chrono​logical succession of the above magmatic associations. However, petrochemical features of the magmatism and types of zonality in different segments are substan​tially different. These parameters are also variable in different stages of the segment formation.
The Severo-Vostochnyi segment is characterized by stable and similar positions of the frontal and rear zones during all development stages of the Devonian belt. From the frontal to the rear zones, the total contents of alkalies and potassium in rock associations of the same type and age increase. This reflects an asymmetrical pattern of the magmatic zonality. Such a zonality is considered typical for volcanic belts formed on active continental margins.
The Sarysu-Tengiz segment is characterized by a widespread occurrence of rocks with elevated alkalinity and potassium content. In this segment, the petrochem​ical zonality of the early-orogenic (Early Devonian) magmatism is symmetric. The Lower Devonian mag​matic rocks of decreased alkalinity and potassium con​tent are confined to the margin of the Caledonides, from the side of the Dzhungar-Balkhash region, as well as to inner parts of the Caledonides. Between them, a zone of rocks with elevated total alkalinity and potassium con​tent was distinguished. The spread of low-potassium rocks in inner parts of the Caledonides is correlated with a band of subaqual terrigenous sediments of the Lower Devonian. The latter are traced in the northeast​ern direction as far as to the area made up of Devonian marine deposits of the Dzhungar-Balkhash region (Fig. 1). These deposits suggest the existence of a marine residual rear basin, probably of the Okhotsk Sea type. In the beginning of the Devonian, the area of sur​face magmatism was probably structurally separated from the Severo-Vostochnyi segment. Later, beginning from the middle-orogenic stage, the magmatic zonality in the Sarysu-Tengiz segment became clearly asym​metric due to an increase in alkalinity and potassium content in the direction from the contemporary margin of the Dzhungar-Balkhash mobile region to inner parts of the Caledonian continent (Fig. 2).
The Betpakdalin segment is characterized by more calc-alkaline Devonian magmatic rocks with subordi-
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Fig. 1. Contemporary distribution of the early-orogenic associations (Lower Devonian) of the Devonian volcanoplutonic belt in Central Kazakhstan, and endogenous ore deposits of this stage amodified after Kurchavov et al, (2000) with some simplification. 1-10—associations: 1-6—calc-alkaline with subordinate tholeite varieties: 1—basalt-andesite basalt-andesite; 2—andesite basalt-andesite-andesite dacite with dacites and rhyodacites; 3—contrast andesite basalt-rhyolite dacite; 4—andesite-dacite-rhy-olite; 5—rhyodacite-rhyolite; 6—terrigenous with subordinate rhyodacites and rhyolites; 7-10—calc-alkaline predominantly of an elevated potassium content and shoshonite: 7—trahybasalt-trachyandesite basalt-trachyte with subordinate basalts, andesite basalts, and andesites; 8—trahyandesite-trahydacite-trahyrhyolite with dacite and rhyolites; 9—contrast trahyandesite-basalt-trahyrhyodacite; 10—trachyrhyodacite-trahyrhyolite; 11-13—predominantly terrigenous associations: 11—with trahybasalts, and trachyandesite-basalts with subordinate trachyrhyodacites; 12—with trachyrhyodacites and trachyrhyolites; 13—terrigenous molassa; 14—terrigenous continental and possibly coastal-marine deposits; 15-17—deposits: 15—subaqual terrigenous; 16 and 17—marine: 16—predominantly terrigenous; 17—terrigenous and volcanogenous; 18—intrusive massifs; 19—outcrops of the Pecambrian basement in the marginal part of the Dzhungar-Balkhash region (only on Fig. 3); 20—boundaries between associa​tions; 21 and 22—faults: 21—deep-seated faults (figures in circles); 1—Tselinogradsk; 2—Central Kazakhstan; 3—Uspensk; 4— Ulutaus; 22—other faults; 23-28—endogenous ore deposits: 23—gold-quartz vein; 24—gold-pollymetallic massive sulfide; 25— copper massive sulfide of the frontal zone of the Chingiz island arc; 26—copper porphyry of the Uspensk tectonic zone; 27—gold-molybdenum-copper porphyry; 28—rare metal; 29-33—metallogenic zones: 29—massive sulfide (gold-copper-pollymetallie and copper); 30—gold; 31—rare metal greisen; 32—porphyry (gold-molybdenum-copper, complex copper- molybdenum, and copper pollymetallic) 33—copper sandstones. Deposits related to the early development stage of the Devonian belt: 1—Kenzharyk; 2— Zhaltyrbulak; 3—Zhaksy; 4—Altynsai; 5—Abyz; 6—Berkara. Letter symbols: CH—Chu-Sarysui depression; DB—Dzhungar-Balkhash and IZ—Irtysh-Zaisan mobile regions. Roman figures in squares: I-III—active margin of the Caledonian continent (seg​ments of the volcanic belt: I—Severn-Vostochnyi; II—Sarysu-Tengiz; III—Betpakdalin); IV—ensialic island arc (Chingiz segment).
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Fig. 2. Contemporary distribution of the middle orogenic associations (upper parts of the Lower Devonian-Eifelian) of the Devo​nian volcanoplutonic belt in central Kazakhstan and endogenous ore deposits of this stage, Modified after Kurchavov et al. (2000). Deposits: 1—Terekty; 2—Zhamantas; 3—60 Years of the October Revolution; 4—Ul'yanovskoe; 5—Kara-Oba; 6—Shalgiya. See other symbols on Fig. 1.
nate high-potassium varieties. Here, as in the preceding segment, the petrochemical zonality of the early-oro-genic magmatism is symmetric. Less alkaline and potassium rocks of the Lower Devonian occur near the boundaries of the segment with the Dzhungar-Balkhash sea basin and the Chu-Sarysu depression; this makes up a symmetric zonality relative to the axial part of the segment, which contains more potassium-rich rocks. On the whole, the early-orogenic magmatic complexes of the Sarysu-Tengiz and Betpakdalin seg​ments were formed within a structure that was sepa​rated from other areas of the Earlier Devonian conti​nental magmatism. They were possibly formed on an ensialic island arc.
In the middle-orogenic stage, the magmatic zonality in the Sarysu-Tengiz and Betpakdalin segments, as well as in the Severo-Vostochnyi segment, became asymmetric with a growth in alkalinity and potassium content in the direction from the Dzhungar-Balkhash sea basin to inner parts of the Caledonian continent.

However, during the late-orogenic stage, in the Givetian and Fransnian, the magmatic zonality in the Betpakdalin segment again became symmetric and dif​ferent as compared to the zonality described above. On the one hand, the highly potassic rocks are spread in inner parts of the Caledonian continent, whereas the low potassic rocks occur at the margin of the Cale​donian continent, along its boundary with the Dzhun​gar-Balkhash sea basin (Fig. 3). On the other hand, the Fransnian surface silica-rich high-potassium volcanics, surrounded by marine terrigenous deposits, are wide​spread in adjacent parts of the Dzhungar-Balkhash sea basin. Within the Dzhungar-Balkhash sea basin, these high-potassium rocks are confined to blocks of the ancient granitized continental crust. They make up nar​row zones, similar to the contemporary island arcs of the Mediterranean Sea (Mal'chenko et al., 1998).
The Chingiz segment is situated between the Irtysh-Zaisan and Dzhungar-Balkhash regions of the Devo​nian marine sedimentation. Here, in the Devonian time, the surface volcanism developed on an ensialic island
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Fig. 3. Contemporary distribution of the late orogenic associations (middle parts of the Middle Devonian-Fransnian) of the Devonian volcanoplutonic belt in central Kazakhstan
and endogenous ore deposits of this stage, Modified after Kurchavov et al. (2000). Deposits: 1—Shoptykol'; 2—Khadzhikongan; 3—Lyzylshoky: 4—Koktaszhartas; 5—Kok-
taszhal: 6—Nukazgan (Samarskoe); 7—Satpacvskoe: 8—Ayakkodzhan; 9—Zarechnoe; 10—Ushshoky; 11—Uspenskoe: 12—Bella: 13—Progress. See other symbols in Fig. 1.
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arc. At the background of other segments, the Chingiz segment is characterized by decreased total alkalinity and potassium content of the Devonian associations. Here, low-potassium rocks of the calc-alkaline series are predominant; tholeite varieties are widespread, whereas high-potassium rocks are subordinate. The other important feature of this segment is a symmetric zonality of the Devonian magmatism displayed for all magmatic stages: along the northeastern and south​western foot of the Chingiz range, the Devonian mag​matic associations are less alkaline and potassic as compared to its axial part.
In the Early Devonian-beginning of the Middle Devonian, this segment was separated from other areas of the surface magmatism of Kazakhstan. Beginning from the second half of the Middle Devonian, basaltoid magmatism developed in the Chingiz segment from the side of the contemporary Dzhungar-Balkhash mobile region. In the northwest of the segment, the band of these basaltoids conjugates with a similar basaltoid band of the Severo-Vostochnyi segment. In both seg​ments, bands of these basaltoids are framed from the side of the Dzhungar-Balkhash region by Givetian-Fransnian predominantly sedimentary formations that have some evidence of an accretion structure. The close structural link between the Chingiz and Severo-Vos​tochnyi segments developed namely since this time.
METALLOGENIC SPECIALIZATION
OF SEGMENTS IN THE DEVONIAN
VOLCANOPLUTONIC BELT
The age of many endogenous ore deposits, localized within the Devonian volcanoplutonic belt, their origin, and relations with Devonian magmatism are disput​able. Nevertheless, the principal features of the Devo​nian metallogeny in this belt are sufficiently clear. Cop​per, polymetals, and rare and noble metals are the lead​ing ore components of the Devonian volcanoplutonic belt in Central Kazakhstan. Not only various segments, but their parts differ in their metallogenic features. On the whole, within the entire belt, a metallogenic specialization is clearly displayed across the strike of the belt.
The Severo-Vostochnyi segment is characterized by a widespread development of copper deposits and occurrences. Their types change depending on the structural and historical-geological position of ore-forming magmatism. Deposits of complex gold-cop-per-polymetallic ores of the massive sulfide type (Shoptykol') and numerous copper occurrences of the massive sulfide type are known in the frontal zone of the Devonian volcanoplutonic belt. They are associated with Middle Devonian volcano sedimentary rocks. Numerous copper-massive sulfide deposits and occur​rences are confined to the narrow sublatitudinal Spask zone near the boundary with the Dzhungar-Balkhash mobile region. Here, the Khadjikongan, Zhetymshoky, Kyzylshoky, and Koktaszhartas deposits are associated

with Middle Devonian coastal-marine volcanogenous-sedimentary rocks.
Complex gold-molybdenum-copper deposits of the porphyry type are localized in the rear zone of the Devonian belt of this segment, near the boundary with the frontal zone. They include Nurkazgan (Samarskoe) and Koktaszhal deposits and some promising occur​rences of this type (Satpaevsk, and others). They are associated with small bodies of monzonitoids of the (Middle?)-Late Devonian Kokkyduktyubinsk complex (Grankineffl/., 1995).
Copper sandstone-type deposits are confined to external parts of the rear zone (Kadzhanchad group of deposits). Here, gold-copper deposits (Ayakkodzhan and others) are associated with the Middle-Late Devo​nian diorite-granodiorite-granosyenite complex. They are localized in intrusive massifs and Devonian terrige​nous rocks.
Abundant greisen rare metal and gold-quartz-tour​maline occurrences is another feature of the Severo-Vostochnyi segment. They are confined mainly to the rear zone and associated with magmatic rocks of the middle development stage of the belt. The rare metal mineralization is related to leucogranites of the Korn-eev complex. The gold-quartz-tourmaline mineraliza​tion is localized in volcanotectonic structures and extrusive cupolas.
Tin deposits (Donetsk and Sarymbet), associated with leucocratic granites of the Early Devonian age (Shatagin, 1995; Yudintsev and Simonova, 1994), are known in external parts of the rear zone, within the Kokchetav Massif.
Copper-gold occurrences of the porphyry type (Zarechnoe and others) are the most abundant in the Sarysu-Tengiz segment. They are localized in the rear zone of the belt and associated with the late-orogenic intrusive complex of an elevated potassium content. Copper sandstone-type occurrences are widespread in external parts of this zone (the northern part of the Uly-taus district and Kireisk district). They are confined to Middle-Late Devonian terrigenous and volcanoterrige-nous rocks.
The widespread development of gold and rare metal mineralization (tungsten-molybdenum-tin) is another feature of this segment. The Zhaltyrbulak, Kenzharyk, and other gold deposits associated with the early-oro-genic granitoids of the Karamendin complex are con​fined to the boundary between the rear and frontal zones of the belt. Here, economic gold deposits are associated with late Devonian subvolcanic rocks of the rear zone (Ushshoky deposit).
Similarly, as in the Severo-Vostochnyi segment, the rare metal mineralization is associated with the middle orogenic magmatic complexes of the belt rear zone (Zhamantas, Terekty, and other deposits). The tung​sten-molybdenum greisen mineralization is confined to apical parts of biotite granite stocks of the Middle Devonian Terektinsk complex. The tin mineralization
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of the cassiterite-silicate-sulfide type is developed in supraintrusive and exocontact parts of massifs of this intrusive complex.
Gold and^rare metal deposits and occurrences with subordinate copper mineralization prevail in the Betpa-kdalin segment. Gold deposits of the early orogenic development stage at the belt rear zone (Altynsai, Zhaksy, and others) are associated with granitoids of an elevated potassium content. The rare metal Shalgiya and Kara-Oba deposits are associated with granitoids of the middle orogenic stage at the rear zone.
Copper occurrences are more typical for the south​western branch of this segment. Here, they are confined to a supposed Early Devonian back-arc basin. Copper occurrences, attributed to the massive sulfide type, are also known in the northeastern part of this segment, in the transition zone to the Dzhungar-Balkhash region (Saryshagan occurrence). Complex copper-molybde​num (Uspenskoe) and copper-polyinetailic (Bella) por​phyry type deposits are associated with the late Devo​nian magmatism within supposed island arc structures in the Dzhungar-Balkhash basin in the frontal part of the Betpakdalin segment. On the whole, such a pattern displays certain metallogenic symmetry of the Betpa​kdalin segment.
The Chingiz segment is characterized by the pre​dominant development of gold-copper-polymetallic and co^er massive sulfide or stratiform deposits that are close to the former. They are localized in marginal parts of the segment, directly in the transition zone to suboceanic deposits of the Dzhungar-Balkhash region [Abyz gold-copper-polymetallic deposit of the Early Devonian age (Shuzhanov, 1995)]. The Berkara copper (bornite-chafcopyrtte) deposit might also be attributed to the Earty Devonian (Geologiya i metaHogeniya...., 1971; Shuzhanov, 1995). Massive sulfide copper occur​rences of supposedly Middle Devonian age are known along the southwestern foot of the Chingiz range. In the northwestern part of the Chingiz segment, the belt of these occurrences conjugates with a bete of similar occurrences in the frontal zone of the Severo-Vostoch-nyi segment. Occurrences, close to the massive-sulfide type, are known among the Givetian volcanogenous rocks in the southeastern part of the Chingiz segment, within its North-Balkhash branch (Geologiya i metal-logeniya, 1977). Some researchers (Shuzhanov, 1995) suggested the Devonian age for massive sulfide-rcop-per-zinc deposits (Akbastau, Kosmurun, and others) localized in the southwestern part of the Chingiz segment. These deposits were usually attributed to the Ofdovidaa Disseminated gold deposits (Progress), supposedly asso​ciated with the Middle-Late Devonian granitoid mag​matism, are widespread in the southwestern part of the Chingiz segment.


CONCLUSION
The erosion level increases from the frontal zone of the Devonian belt to its inner parts. However, the metallogenic profile of difteent parts of the Devonian bete is defined mainly by the type of magmatism that, hi turn, is correlated with the geodynamic environment of the area.
Gold quartz-vein or gold-massive sulfide-polymetallic deposits are typical for the early orogenic development stage, whereas rare metal deposits are predominantly attributed to the middle stage. The late stage is represented by the gold-molybdenum-copper porphyry and massive sulfide types, as well as gold quartz-vein deposits.
Each segment of the Devonian volcanoplutonic belt is characterized by its intrinsic metallogenic specialization and by specific distribution of mdogenous mineralization that are closely related to the geodynamic environment of magmatism.
In general, sets of endogenous ore deposits and occurrences change in the direction from the frontal zone of the Devonian marginal-continental volcano-plutonic belt to its external parts. Copper mineralization is the most typical for die frontal zone with its less alkaline and potassic magmatism. Rare metal and gold deposits, as well as complex copper-molybdenum-gold mineralization, play an important role in the rear zone of the belt characterized by the alkaline and potassic type of magmatic rocks.
The types of ore deposits of the same metals change in the direction across the strike of the belt. This feature is especially well pronounced for copper: the copper  (with some copper) massive sulfide deposits and occurrences me confined to the frontal zone of the belt; the copper-molybdenum-gold porphyry type deposits mid occurrences are more typi​cal for the rear zone of the bete, whereas the copper sandstone type deposits and occurrences are known in the external parts of the rear zone.
Copper massive su Hide type mineralization is confined predominantly to marginal parts of the island arc strictures characterized by calc-alkaline and low potassium and tholeite magmatism (occurrences of the Betpakdalin segment and the Berkara deposit in the Chingiz segment). Complex porphyry type copper deposits (Uspenskoe and Bella in the Uspensk rone) are confined to the island arc structures with high-potassium magmatism in the front£|part of the Betpakdalin segment (Dzhungar-Balkhash basin).
The metallogeny of the late stage of the orogenic magmatism is especially productive. The formation of various deposits of many metals of this stage (Nurka-zgan, Koktaszhal, Uspptskoe, Bella, Ushshoky, and Progress) is related to various zones of the Devonian volcanoplutonic bete and island arc type stracftifes. The earlier stage of the orogenic magmatism is also sufficiently productive. Gold (Altynsai arid Zhaksy) and tin (Donetsk and Sarymbet in the Kokchetav Massif)
25
deposits, associated with the Early Devonian granitoid magmatism, were formed during this stage in the rear zone of the belt, whereas massive sulfide deposits (Abyz), associated with volcanic activity, occur in mar​ginal parts of the island arc structures.
Thus, the metailogeny of the Devonian volcanoplu-tonic belt in Central Kazakhstan and the distribution pattern of metallogenic zones are closely related to pet​rochemical types and geodynamic environments of magmatism.
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