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GEOLOGICAL AND GEOCHEMICAL MODELS
OF GOLD STOCKWORK DEPOSITS IN INTRUSIVE PLUTONS
OF NORTH AND EAST KAZAKHSTAN

Abstract. The objective of this studying is identifying the gold mineralization and associated elements in gold-
bearing stockworks of gold-sulphide-quartz type large deposits in Northern and Eastern Kazakhstan; detecting
geological and structural position of the ore stockworks.

Complex compounds of silver and gold with tellurium have been revealed in the Sekisovskoye and, with tellu-
rium and bismuth in ores of the Vasilkovskoye deposit. The complexity of ores involves setting a versatile task of
basic and trace elements recording during all stages of work: from geological evaluation to production exploration.
Modern processing technology and the latest development techniques allow classifying those fields as objects of
industrial development priority. Studying them has scientific significance in the matters of endogenous ore forma-
tion, and creates a prerequisite to identifying promising new areas and deposits, both in Kazakhstan and in other parts
of the world.
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History of formation and geodynamic evolution of CA is considered in numerous works [1-3].Recent
researches proved that Late-Paleozoic shearing deformations are dominant in the structure of Central Asia.
They complete formation of orogenic collage of terrains formed in the period of late Devonian - Early
Carbon when Kazakhstan (Kazakhstan-Baikal) composite continent collided with Siberian one.
FurtherduringLate Carbon-Permiantherewasconvergenceandcollisionof ~ East-European,  Kazakhstan-
Baikaland Siberiancontinents|4-8].

Itcaused widely spread collision metamorphism and magmatism and on the whole it caused
consolidation of earth crust and formation of compound continent basement.

Thetestingsiteconsideredinthearticle (Rudny Altaimetallogenic zone, Sekisovskoye deposit) refers to
north-west sector of Central-Asian mobile belt. Itstectonicstructureandevolutionwerecharacterizedin
[9-11].

VasilkovskoyedepositwasformedwithinKokshetauterrain, locatedinstructuralLower Paleozoic collage
of Central Kazakhstan to the west and the north west direction from Torgai-Middle- Tien Shan
microcontinent. The territory is comprised into Kokshetau-North —Tien-Shan early Paleozoic orogenic belt
consisting of some suture zones with fragments of collision and transform sutures. Most terrains represent
rubbles of ancient continent (more likely Rodinia). TerrainsdifferfromeachotherbyfaciesofRiphean-
LowerPaleozoiccover [1, 12].

Deposits associated with mesothermal plutons of increased basicity (Sekisovoye) and alkalinity
(Vasilkovskoye) have been studied.

These deposits were formed in a large mining regions of Kazakhstan. They are represented by gold-
bearing stockworks and breccias (with gold contents from 1x n to 10xn g/t) and have a high raw material
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potential, with the prospects of increasing reserves to depth and along the flanks within the predicted
mineralized zonesThe ores are characterized by a variety of gold tellurides, silver, and bismuth minerals.

Geological and geochemical model of the Vasilkovskoye deposit. The Vasilkovskoye gold field is
localized at the intersection of Dongulagash and Vasilkovskoye-Berezovka Faults; it has a frame-block
tectonic structure and contrasting hydrothermally altered rocks.

The Vasilkovskoye deposit is associated with the contact of gabbro-diorite and diorite with
homblende-biotitegranodiorite and plagiogranites. The cross section of the stockwork on the surface is the
first hundreds meters; the vertical strike is up to 1.0-1.5 km. The average gold content is 5.3 g/t. The
stockwork consists of a series of gold-bearing ripples bent at the angles of 35-40 in the south-west
direction [1, 13].

The deposit is characterized by concentric metasomatic, mineral, and geochemical zoning.Local
hydrothermal alterations (kalifeldsparization, beresitization, silicification, albitization, chloritization etc.)
are developed in the rocks of the Vasilkovskoye deposit. The local pre-ore kalifeldsparization is presented
by series of sub-parallel zones of veins and veinlets of feldspar and quartz-feldspar composition. This
generation of kalifeldspath is developed at most in the axial part of the stockwork. The ore in such areas
often takes pegmatoid appearance (figure 1). A syn-mineral microcline is framed by gold-bearing quartz-
arsenopyrite veins and arsenopyriteveinlets in the form of hems and ribbons up to 1-5 cm [1, 14]. It is
most likely that the most recent derived kalifeldspath forms thin (0.1-0.5 cm) winding, threadlike
punching, intersecting quartz-arsenopyrite veins, lenses and bonnies. Interspersed gold-bismuth-pyrite-
arsenopyrite-quartz mineralization is associated with kalifeldspaths.
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Legend: 1 — Clayey — rock debris weathering crust; 2-3 — Intrusive rocks of Os-S; (Zerendinsky complex): 2 — Undivided
gabbro-diorites, diorites; 3 — Granodiorites, Plagiogranites; 4 — Contact between rocks of intermediate-basic (gabbro-
diorites,diorites) and acid composition (granodiorites, granites), 5 — Faults; 6 — Boundary of vein and vein-disseminated gold
mineralization; 7 — Gold-bearing stockworks; 8 — Boundary of gold-bearing stockwork in section; 9-10 — Grades of gold in gold-
bearing stockwork: 9 — Medium and high, 10 — Low; 11 — Gold-polymetallic ore bodies; 12-15 — Hydrothermally altered rocks;
12 — K-feldspathic altered rocks, 13 — Beresites, 14 — Albite-chlorite metasomatites, 15 — Propylites; 16—Geochemical zones,
17 — Element associations: a — lower-ore Co-Mo-W, 6 — productive Au-Bi-As-Ag, ¢ — upper-ore polymetallic Cu-Pb-Zn-Bi,
d — supra-ore-upper-ore As-Ag-Sb-Hg; 18 — Zones of different erosional level: a — frontal (supra-ore), b — near-frontal (upper-ore),
¢ — intermediate (middle-ore), d — root (lower-ore-sub-ore), 19 - arsenopyrite mineralization with chalcopyrite, galena, sphalerite,
faded ore and antimonite; 20 - arsenopyrite mineralization with the appearance of late sulfide-polymetallic with antimonite;
21 - arsenopyrite-bismuth mineralization; 22 - weakly gold-bearing hyppidiomorphicarsenopyrite; 23 - porphyroblastarsenopyrite.
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Figure 1 — Model of metasomatic (1), geochemical (11, I1T) and mineralogical (IV) zoning
of the Vasilkovskoye gold deposit (accodingRafailovich M.S. with authors additions)
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