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ABSTRACT 

Using a complex of geological-structural and mineralogical-geochemical methods, as well as 

summarizing the retrospective materials of prospecting and appraisal works in the Okjetpes area, 2 main 

natural types of ores and one that is not of industrial interest were identified using a combination of 

productive mineral associations and taking into account the morphological features of gold-bearing 

bodies. 

Taking into account the identified features of their localization made it possible to identify the most 

informative prospecting signs, the discovery of hidden promising zones of gold mineralization. 

 

Keywords: Natural types of ores, prospecting features, sulfide ores, Ore zone 2, Barkhanli deposit, Ore 

zone 9, quartz-pyrite-marcasite association, quartz-orthoclase-pyrite-arsenopyrite association, oxidized 

type of ores, carbonate-quartz type of ores, essentially quartz type ores 

 

INTRODUCTION 

The Okjetpes mountain uplift is located on the southern extension of the Bukantau Mountains, which is 

one of the main ore-bearing regions of the western end of the Uzbek part of the Central Kyzylkum (Figure 

1). The object of study is characterized by localization at the southeastern end of the Boztau-Kokpatas-

Okjetpes trend and an abundance of mineralized zones promising for gold mineralization (Isakhodjayev et 

al., 2016; Sedelnikov et al., 2006). 

The determination of the ore potential of the promising areas of the Okjetpes mountain uplift was carried 

out according to geochemical, mineralogical, structural and lithological factors, using, if possible, indirect 

signs - geophysical and geochemical (secondary scattering halos) anomalies, as well as satellite image 

interpretation materials. Direct search features, as a rule, were not used in full and, moreover, were 

represented by rare significant samples. This is explained, more often, by the incomplete coverage of 

mineralized zones by sampling at a low degree of exposure. To search for convincing arguments for ore 

content, he was included in predictive studies on "white spots" in the Okjetpes mountain uplift. On the 

study area, their mineralogical and geochemical standards were chosen (objects explored to date), where 

it was possible to study the mineral composition and conditions for the location of ore bodies directly, 

opened by underground and surface mine workings: Ore zone 2 (main standard); Barkhanli deposit and 

Ore zone 9 (comparison standards). 

 

MATERIALS AND METHODS 

The mass spectrometric chemical analyzes of samples on the Elan DRS-II CR instrument (USA), 

microscopic and electron probe microanalysis of minerals on the Geol microanalyzer (Japan) made it 

possible to clarify the boundaries of oxidized ores and fragments of primary unoxidized sulfide ores in 

Ore Zone 2. 
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The formation of the zone of oxidized ores occurs under the influence of oxygen waters on rocks 

containing sulfides, which are subjected to intense oxidation. These conditions are characteristic of the 

sulfuric acid process of formation of the gold mineralization oxidation zone in Ore Zone 2. 

Fragments of primary ores are represented by two main productive mineral associations: quartz-pyrite-

arsenopyrite mineral association confined to hydrothermally altered rocks of the carbonate sequence and 

quartz-pyrite-marcasite, which is part of hydrothermally altered dike formations (Figures. 2 and 3). 

 
Figure 1. Survey map of the Okjetpes mountain uplift. a-location of the work area on the physical-

geographical map of the Republic of Uzbekistan; b-position of the Okjetpes mountain uplift in the 
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composition of the Boztau-Kokpatass-Okjetpes trend (Pirnazarov M.M. et al., 2012); c-position of 

mineralized and ore zones (Sedelnikov L.V., Movlanov J.J., Abdullayev L.A. et al., 2015): 1 (Okjetpes), 

2, 3, 5, 6, 7, 8, 9, 10 (Barkhanli), 11 (Sardor), 12, 13, 14. 1 - lower department, undivided. Massive and 

medium layered fine-grained limestones; 2-middle section-undivided. Sandstones, siltstones, mudstones, 

interlayers of siliceous rocks, limestones; 3-middle section-undivided. Sandstones, siltstones, mudstones, 

limestone interlayers; 4-Bashkirian stage, Lower Moscow substage - combined limestones with flint 

lenses; 5 Devonian system. The middle-upper sections are undivided, medium-layered fine-crystalline 

limestones with interlayers of marbles and dolomitic limestones; 6-Upper Proterozoic. Kokpatas suite. 

Siliceous rocks and microquartzites, sandstones, siltstones, carbonaceous-quartz, sericite-chlorite-quartz 

shales, dolomites; 7-kersantites; 8-granodiorite porphyry; 9-syenogranodiorite porphyry; 10-diorites 

(syenodiorites); 11-zone mineralization; 12-discontinuous violations; 13-numbers of mineralized zones; 

14-area of works. 

Quartz

marcasite 

pyrite

orthoclase

 
Figure 2. Impregnation of pyrite and marcasite. Quartz-orthoclase-pyrite-marcasite association. 

Polished section PP/3/3. Ore zone 2. 

 

Quartz

pyrite

arsenopyrite 

 
Figure 3. Disseminated arsenopyrite and pyrite in quartz. Quartz-pyrite-arsenopyrite association. 

Polished section OSH-2. Ore zone 2. 

 

In terms of chemical composition, the original ores of Ore Zone 2 belong to the mixed aluminosilicate-
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sulfide-oxide-sulfate industrial type. The content of Al2O3 ranges from 4.50 to 7.40%; SiO2 from 23.23 to 

49.52%. S total – from 0.15 to 17.62% and Fetot. - from 16.12 to 30.57%. The SiO2 / Al2O3 ratio is 2.5:1. 

In addition to the listed elements (constituting the main frame of the Ore Zone 2), industrial 

concentrations of gold and silver (in g/t) have been established: gold from 1.8 to 11.5; silver from 2.1 to 

7.5, with an average content of 8.3 and 6, respectively. The ratio of gold to silver is 1.4:1. 

Significant concentrations have also been established for other noble and chalcophile elements (in g/t): 

palladium from 0.232 to 0.268; platinum from 0.004 to 0.033; rhodium from 0.07 to 0.25; arsenic from 

4578 to 5797; copper from 183 to 713, etc. High concentrations of rare earths are also established, their 

sum is (TR = 0.061%). Rare earths are represented by the cerium-lanthanum-neodymium group. The 

remaining siderophile and other elements are present at Clarke and slightly higher values. 

As a result of the research, it was found that gold in the oxidation zone of Ore Zone 2 was not 

characterized by high migration activity. In the residual products of the sulfuric acid process, industrial 

concentrations of gold are associated mainly with iron hydroxides (goethite and hydrogoethite), which 

were formed due to the oxidation of pyrite and arsenopyrite (Figure 4). The main concentrators of gold 

are goethite and hydrogoethite, they contain native (without silver) gold with iron impurities. Of 

particular note is the presence in goethite and hydrogoethite of high arsenic contents from 0.58 to 2.86%. 

Thus, the concentration of gold with iron oxide and pentavalent arsenic As
+5

 (which is formed due to the 

oxidation of arsenopyrite) in the residual products of the sulfuric acid process indicates its accumulation 

in alkaline and near-neutral media and migration in a strongly acidic environment (РН <4). 

Quartz

goethite

gold

 

Siderite

gold

goethite

Quartz

 
Figure 4. Native gold in goethite. Quartz-orthoclase-carbonate association (goethite develops after 

pyrite). Polished section OSH-3. Ore zone 2. 

In terms of mineral composition, the Okjetpes uplift is not distinguished by a large variety of minerals 

(Table 1). 

Table 1: Mineral composition of ores 

Oxidation Zone Minerals Minerals of primary ores 

 Mineral Prevalence  Mineral Prevalence 

1 native gold + 1 quartz +++ 

2 goethite +++ 2 orthoclase ++ 

3 hydrogoethite ++ 3 barite ++ 

4 allofan ++ 4 pyrite +++ 

5 plumboyrosite + 5 arsenopyrite ++ 

6 gypsum ++ 6 chalcopyrite + 

   7 galenite + 

   8 monazite + 

   9 marcasite + 

Note: +++ - the mineral is common, ++ - has an insignificant distribution, + - rare. 
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The oxidation zone, as noted above, is mainly represented by goethite, hydrogoethite, native gold, 

allophane, gypsum, and plumboyarosite. Fragments of primary ores are represented by quartz, orthoclase, 

barite, pyrite, arsenopyrite, marcasite, chalcopyrite, galena, and sphalerite. 

Native gold is found only in goethite and hydrogoethite, where it is present in the form of drop-shaped, 

xenoform particles ranging in size from 0.1 mm to < 0.001 mm (see figure 3.). A characteristic feature of 

native gold is the absence of silver in it and the presence of iron up to 9.65%. High-grade native gold 

(900-950 ‰). 

With the gravitational enrichment of ores, the washability of gold, silver, palladium and other related 

elements reaches high values. 

The generalization of materials on the Okjetpes mountain uplift allows us to focus on the predominance 

of productive mineral associations (quartz-potassium feldspar-pyrite-arsenopyrite, quartz-pyrite-

chalcopyrite), as well as the revealed enrichment of pyrite and arsenopyrite, gold, silver, nickel, cobalt, 

selenium, tellurium at low arsenic content. Among the identified three natural mineralogical types of ores 

(quartz-goethite-hematite, essentially quartz and carbonate-quartz), the first quartz-goethite-hematite is 

characterized by the predominant distribution. 

 

RESULTS AND DISCUSSIONS 
General features of the minerageny of the region. The process of mineral formation in the Central 

Kyzylkum and in the Kokpatas ore region in particular, according to previous researchers (Turamurodov 

I.B. et al., 2005; Klempert S.Y. et al., 1980), begins with a pneumato-hydrothermal stage, including the 

stage of anhydrous silicates with garnet-pyroxene and wollastonite-rhodonite paragenetic mineral 

associations (PMA). At this stage, skarns and skarnoids are formed, the presence of which should be 

expected at the contacts of carbonate rocks with igneous ones. 

In the next stage of hydrous silicates, epidote-amphibole, quartz-tourmaline, and quartz-sericite PMA are 

formed. All minerals of this stage appeared in the Okjetpes uplift. 

The hydrothermal stage is represented by the following stages: silicate-carbonate, early oxide, tungstate, 

early sulfide, polymetallic, gold-silver, late oxide, sulfate, antimony, carbonate-fluoride and carbonate-

silicate. Each stage has a specific PMA. 

Pyrite-arsenopyrite PMA with gold is the main productive one in the gold deposits of the region. Often 

this AMA is presented in an altered, oxidized form, i.e. the main iron-bearing minerals pass into oxide 

and hydroxide forms, in the contours of which, and sometimes in the immediate vicinity, there are 

inclusions of native gold. 

Three natural types of ores have been identified in the Kokpatas ore field: metavolcanogenic-terrigenous 

with vein-disseminated gold-sulfide mineralization; sulfide-quartz vein; oxidized (Turamurodov I.B. et 

al., 2005; Klempert S.Y. et al., 1980). 

Based on the generalized mineralogical materials, taking into account previous works (Tsoy V.D. 2001; 

Golovanov I.M. 2000), slightly different varieties of ores have been identified in the study area and 

oxidized ores. According to the combination of productive mineral associations and taking into account 

the morphological features of gold-bearing bodies, 2 main natural types of ores and one that is not of 

industrial interest have been identified. 

Oxidized type of ores. Oxidized ores are common in all areas (Sardor, Barkhanli, 2-ore zone, 9-ore zone, 

etc.). The thickness of the weathering crust varies from 10 to 50 m, and near tectonic disturbances, 

hypergene mineralization extends to a depth of 100 m. Sulfides and carbonates in the oxidation zone are 

replaced by iron hydroxides and leached. They are composed of the main gold-bearing marcasite-pyrite-

gold mineral association, which provides the main gold reserves. It is superimposed by a later quartz-

chalcedony-ankerite mineral association with sulfosalts associated with volcanic activity. Ores below the 

oxidation zone are sulfide, consisting of quartz, marcasite and pyrite. Sulfides make up 30-70%. The gold 

content in oxidized ores is 3.4-31g/t. 

Carbonate-quartz type of ores. Mineralized dolomites, less often cherts and volcanics are developed in 

the Ore zone 2, 9 and 8. The ore is composed of quartz-siliceous or quartz-dolomite mineral association 
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with superimposed 4th productive (vein-quartz-sulfide with gold) or 5th productive (quartz-chalcedony-

ankerite with sulfosalts and gold). Gold content from 0.0n to 3-4 g/t. 

Essentially quartz type ores. Quartz-sulfide gold-bearing veins, represented by a gold-quartz productive 

mineral association. The veins are thin, they have no independent value as ore. Their significance is 

manifested when superimposed on the first, productive mineral associations. The gold content in ordinary 

samples is 0.n–1.9 g/t, in concentrates from 5.7 to 21.4 g/t. 

In the studied areas, ores were identified, mainly of the gold-sulfide formation (rich ores). An 

insignificant role is played by ores of the gold-sulfide-quartz formation (poor and ordinary ores). There 

are also gold-sulfide-quartz with free gold (poor and ordinary) (Pirnazarov M.M. 2017; Sidorova A.A. 

1992). These are secant northeast trending quartz veins, in which gold is found both in pyrite and 

arsenopyrite, and in free form. The mineral type is gold-silver-pyrite-carbonate-quartz. 

An analysis of the statistical distribution of gold and silver contents by natural types of ores shows that 

the class of rich ores is less diverse in terms of mineral associations than the class of poor and ordinary 

ores. 

Oxidized ores, usually consisting of hematite, goethite, jarosite, contain the maximum amount of gold. 

According to previous works, gold is easily extracted from ores of a similar composition. Cyanidation of 

such ore yields 92.3% gold, and cyanidation of primary pyrite ores yields 22-23% gold. 

Based on the results of the research, search signs were identified that indicate the participation of 

geological processes leading to the formation of gold-bearing bodies. These signs are: 

- contact zones of propylitized andesites with dolomites; 

- presence of quartz synore microacicular metasomatites; 

- quartz-iron-pyrite ore bodies of near-latitudinal strike. 

Comparative characteristics of standard gold deposits in the Okjetpes mountain uplift were carried out; all 

mineralized zones with gold and silver mineralization identified in the ore field are confined to the wings 

of the large Okjetpes anticline, composed of carbonate deposits of the Middle Devonian-Lower 

Carboniferous. Mineralized zones are located in areas of an anticline complicated by a series of faults that 

form a dynamo-pair NENW in the reconstructed deformation ellipsoid under regional compression 

forces of the preore stage. 

We observe the first component of the dynamo pair (NE faults) at the Barkhanli and Ore zone 9 deposits, 

where they are classified as "separation-cleavage" cracks with their thickness blown in sharp bends of the 

faces. The second component (NW faults), in general, is less favorable for ore deposition and is defined 

as a "shear-closing" crack, but, due to the complication of sublatitudinal disturbance, we also observe a 

powerful zone swelling in the formed inflection along its strike. Thus, the objects under consideration 

were formed in identical geological and structural positions: in the zone of influence of deep faults - 

Kokpatassky (Ore zone 9), Shirotny (Barkhanli), Glavny (Ore zone 2) and are localized in “tear-cleavage” 

cracks complicated sublatitudinal bends; cut the wings of the anticline fold in the enclosing carbonate 

formations. It should be noted that the terrigenous sequence hosting the Ore zone 9 includes numerous 

lenses and interlayers of carbonate rocks, the presence of which is obligatory along the strike and dip of 

the zone for the formation of standard gold grades (geochemical barrier for sedimentation from ascending 

predominantly acidic fluids). The morphological types of ore bodies are also identical at the objects under 

consideration. These are steeply dipping linear quartz-vein and vein-disseminated ore bodies, turning into 

linear stockworks in the sublatitudinal inflection faces along the strike of ore-localizing faults. 

At objects in ore bodies, as a rule, 5-6 mineral types of ores (associations) are distinguished (Table 2), 

superimposed or replacing each other along the strike. With a close, in general, mineral composition of 

ore bodies, we observe some difference in the sulfide content of ores. If in Ore zone 9 ferruginous ores of 

pyrite-marcasite-arsenopyrite composition are developed, then in Ore zone 2, with some conventionality, 

quartz-hematite - goethite-hematite breccias (less saturated with iron) can be compared with them. 

Also close is the set of ore and non-ore minerals found at the objects under consideration and differing 

only in the variation in the predominance of one or another mineral in the ore bodies. 

Closely similar ore-controlling factors (structural position, host environment, ore-localizing structures,  
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Table 2. Comparative characteristics of the geological and structural conditions, location and 

material composition of gold deposits of the Okjetpes mountain uplift (9th and 2nd ore zones; 

Barkhanli deposit) 

No. 

p/p 

  

Factors of 

location 

conditions and 

characteristics 

of 

manifestations 

of gold 

mineralization 

  

Ore zone 9 

  

Ore zone 2 

  

Barhanli 

  

1 2 3 4 5 

1 Ore formation 

(Pirnazarov M.M. 

2017) 

Gold sulfide 

(limited) 

Gold-sulfide-quartz 

Gold-sulfide-quartz 

moderately sulfide 

Gold-sulfide-carbonate-

quartz-moderately 

sulfide 

Gold-carbonate-quartz-

sulfide low-sulfide 

Gold-quartz-sulfide low-

sulfide 

2 Geological-

industrial type of 

ores (Golovanov 

I.M. 2000) 

Steeply dipping 

linear quartz-ore 

bodies, passing in 

near-latitudinal 

swells into linear 

stockwork-like 

formations with a 

series of subparallel 

core quartz veins and 

vein-disseminated 

ores 

Steeply dipping linear 

quartz-ore bodies with 

vein-disseminated ores, 

forming a linear 

stockwork in the place 

of the inflection of the 

CVD and in the 

sublatitudinal face, 

composed of a series of 

quartz veins and vein-

disseminated ores 

Steeply dipping linear 

bodies with veinlet-

disseminated ores, passing 

in a sublatitudinal 

inflection into a 

stockwork-like vein-

veinlet morphogenetic type 

of ores in carbonate rocks 

3 Geological and 

structural position 

of the ore zone 

NE-trending 

“separation-slip” 

crack, turning in a 

near-latitudinal 

inflection into a 

thick (up to 50 m) 

tectonic weakened 

zone containing ore 

bodies 

"Slip" cracks of CVD 

and sub-latitudinal 

strike, constituting a 

dynamo pair, in the NE 

direction of 

compression; 

complicated by blocking 

faults, which 

contributed to the 

formation of a powerful 

weakened structure in 

this area, made of red-

brown rocks destroyed 

to granulation 

A "separation-slip" 

fracture (NE component of 

the dynamo-pair) 

complicated by a 

sublatitudinal inflection 

along its strike, which 

contributed to the 

formation of a powerful 

tectonic weakened position 

and a linear stockwork-like 

ore zone 

4 Geological and 

structural position 

of the localization 

of ore bodies 

Quartz-vein 

formations in the 

hanging side of 

diorite porphyry, 

lamprophyre, 

syenite-diorite dike 

bodies in contact 

with terrigenous-

Quartz-vein formations 

in the hanging side of 

dike bodies of dioritic 

porphyrites, 

lamprophyres, the 

contact surfaces of 

which with carbonate 

rocks were a structural 

Ore bodies in weakened 

zones bounded by a series 

of dike bodies whose 

contact surfaces served as 

a geochemical barrier to 

gold deposition 
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carbonate deposits 

(less often, 

volcanogenic) 

and geochemical barrier 

5 Stratigraphic 

position 

Volcanic-terrigenous 

deposits PR1 (former 

Karashakh 

Formation); 

siliceous-carbonate-

terrigenous 

formations PR2 

(Kokpatas 

Formation) 

Carbonate deposits D2-3-

C1 

Carbonate deposits D2-3-

C1; on the eastern flank, 

contact with undivided 

terrigenous-carbonate 

deposits C2 

6 Host environment Terrigenous-shale 

deposits with blocks 

and interlayers of 

carbonate rocks, 

siliceous shales and, 

more rarely, 

metavolcanogenic 

(tuffs) formations of 

andesitic 

composition (former 

Karashokh 

Formation). An 

important criterion is 

the presence in the 

section of blocks of 

carbonate rocks with 

mylonites, 

cataclasites. 

Dolomites, dolomitic 

limestones, marbled 

limestones with 

mylonites and 

cataclasites 

Dolomitized, marmorized 

limestones, as well as 

silicification, up to - 

complete replacement by 

an aggregate of 

hydromica-quartz-

carbonate, chalcedony-

quartz composition or 

transformed to 

carbonaceous-siliceous 

7 Quartz 

formations 

Prismatic, "felt" 

entangled-fibrous 

and needle-fine-

grained structures. 

Quartz veins, veinlet 

silicification zones 

Bodies of "felt" and 

inequigranular quartz, as 

well as quartz-carbonate 

bodies, stand out. 

Usually the bodies of 

"felt" quartz are 

transformed into bodies 

of breccias cemented by 

uneven-grained quartz. 

Fine-grained vein quartz - 

late generation. Quartz 

veins and silicification 

zones 

8 The material 

composition of 

ore bodies 

Pyrite, marcasite, 

arsenopyrite, 

chalcopyrite, 

sulfasalts, native 

gold. From non-

metallic - quartz, 

dolomite, graphite, 

sericite, chalcedony. 

In the oxidation 

zone: goethite, 

jarosite, film gold, 

Pyrite, arsenopyrite. 

From non-metallic - 

quartz, dolomite. In the 

oxidation zone: 

hematite, iron 

hydroxides, jarosite, 

silver, film gold 

Native gold, arsenopyrite, 

chalcopyrite, barite. Non-

metallic: feldspars, calcite, 

vein quartz, sericite. In the 

oxidation zone: scorodite, 

limonite, jarosite, 

hydromica, kaolin. 
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hematite 

9 Mineral 

associations 

(Klempert S.Y. et 

al., 1980) 

Marcasite-pyrite-

gold ore (pyrite 

ores), graphite-

containing-quartz-

aluminosilicate; 

quartz-siliceous and 

quartz-dolomite; 

pyrite-quartz-

aluminosilicate-

feldspar with gold. 

Gold-pyrite-

arsenopyrite; dolomite-

quartz; quartz-

aluminosilicate, gold-

quartz (with quartz 

veins) 

Gold-arsenopyrite-quartz; 

gold-arsenopyrite-pyrite; 

gold-quartz; quartz-

carbonate with gold 

10 Natural types of 

ores (Tsoy V.D. 

2001) 

Pyrite (mixed-

oxidized and non-

oxidized); 

mineralized 

dolomites, rarely 

cherts; quartz-sulfide 

gold-bearing veins 

(more often) 

Quartz-hematite 

breccias; quartz-gold-

bearing veins, 

carbonate-quartz bodies 

with gold 

Quartz-carbonate-breccia 

low-sulfide; moderately 

sulfide; dolomitized, 

silicified, brecciated 

limestones; jasperoid 

limestones; quartz-veinlet; 

goethite-hematite breccia; 

scorodite-jarosite-quartz 

(major type); feldspar-

mica-quartz 

12 Ore-controlling 

factors 

Deep Fault Influence 

Zone; intersection 

nodes of NE and 

NW faults with 

sublatitudinal zones 

of increased 

permeability; inter- 

and intra-formation 

zones of crushing, 

brecciation and 

silicification; the 

presence of 

carbonate rocks in 

the section as a 

geochemical barrier; 

the presence of 

brittle volcanic-

terrigenous rocks; 

spatial relationship 

with dike formations 

Tectonic disturbance of 

NNW trending (zone 2), 

feathering the ore-

supplying (ore-

distributing) large fault 

ENE-trending (zone 1). 

The most favorable is 

the sublatitudinal edge 

and the place of the fault 

inflection, where a 

powerful weakened 

zone (slips) was formed, 

apparently due to the 

complication of 

blocking disturbances. 

Ore-localizing position: 

intra-formation zones of 

crushing, brecciation 

and silicification in the 

carbonate layer; the 

presence of dike 

formations in the 

section, which form a 

geochemical barrier for 

gold deposition at 

contact with carbonates 

The eastern flank of the 

anticline fold, composed of 

carbonate deposits in the 

zone of influence of a 

hidden fault in the 

basement. It is complicated 

by NE-trending tectonic 

faults, which created a 

weakened zone in the 

sublatitudinal inflection, 

where a bunch of diorite 

and subalkaline dikes 

(lamprophyres) were 

intruded. Intensive 

mineralization and ore 

bodies are confined mainly 

to the footwall of dikes, 

where silicification, 

propylitization and 

listvinitization are 

developed. 

 

endo- and exocontacts of dike bodies) determine the proportionality of ore formations with them 

(Pirnazarov M.M. et al., 2022). 
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It should be noted that weathering processes along ore bodies and mineralized zones as a whole 

manifested themselves to the same extent at these objects. They are represented by completely destroyed, 

to an earthy mass, rocks of red-brown-brown color, sometimes with bright lemon-yellow ocher of 

limonite, with greenish-gray granular along the diorite dikes. The depth of distribution is somewhat 

different: from 35-45 m (Ore zones 9 and 2) to 60-90 m (Barkhanli deposit). 

There are some differences in the objects in the set of mineral types of ores or the predominance of the 

development of one or another of them, structural and textural features - all this is practically leveled in 

the oxidation zone, where weathering processes create a general scheme for the destruction of the 

redistribution of ore matter and native gold, with the formation on the lower boundary of the subzone of 

cementation and secondary enrichment. All this led to the similarity of the technological properties of 

ores, especially in the oxidation zone, which leads to the use of a single technological scheme for their 

enrichment: 

- gravity-flotation; 

- subsequent cyanidation of flotation tailings. 

This provides a fairly high recovery of gold: 82.38% and 92.43% in 2 samples of the Barkhanli deposit. 

Similar indicators were obtained for technological samples of Ore Zone 9, the Bakhtli site in the Kokpatas 

ore field (75.0-83.33%) and other ores contain high concentrations of useful associated components - 

silver (average 6 g/t), the amount of rare earths cerium-lanthanum-neodymium group (0.061%) and 

platinoids (0.291 g/t), as well as harmful impurities - arsenic (up to 0.6%) and antimony (0.05%). 

 

СONCLUSIONS 

Gold mineralization in space and time is associated with five mineral associations: 1) quartz-pyrite-

arsenopyrite; 2) dolomite-quartz; 3) quartz-aluminosilicate; 4) gold-quartz; 5) quartz-chalcopyrite-

pyrrhotite. In fragments of primary ores confined to hydrothermally altered rocks, quartz-pyrite-

arsenopyrite (in carbonates) and quartz-chalcopyrite-pyrrhotite (in dikes) are identified as productive 

associations. 

Three natural mineral types of ores (oxidized, carbonate-quartz, and essentially quartz) are distinguished 

for primary use in technological research. Among them, oxidized and carbonate natural types of ores are 

predominantly distributed in the studied part of the mountain uplift. 

The mineralogical composition of the objects is not characterized by great diversity, and single hypergene 

(5) and hypogene (9) minerals are macroscopically distinguished in the ores. The highest concentrations 

of gold, mostly finely dispersed and without silver, are associated in the oxidation zone with goethite and 

hydrogoethite, and in primary ores with pyrite. 

The Okjetpes mountain uplift, being the extreme southeastern component of the Boztau-Kokpatas-

Okjetpes trend, is characterized by conditions of localization in a carbonate environment that are unusual 

for gold mineralization in Uzbekistan. The peculiarity of the material composition and concentration of 

mineralization requires the use of methodological methods that are not traditional for other regions of the 

republic when searching for: 

-careful selection and use of reference deposits in the forecast; 

- increased attention to the passage and intersections of zones of tectonic faults and manifestations of dike 

formations, a detailed examination of lenses and interlayers; 

- carbonate rocks in the pre-Mazozoic strata of terrigenous formations; 

- placing priority on the study of oxidation zones of pre-Mesozoic rocks with traces of the destruction of 

sulfide and other ore mineralization (goethite, hematite, limonite, ankerite, jarosite, scorodite, etc.). 
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