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ABSTRACT 

In the Central Kyzylkum uranium province (Uzbekistan), more than 40 uranium fields are currently 

known, out of which 35 ones are sandstone type deposits, and other ones are black-shale type. The first 

ones are confined to permeable sedimentary rock of Mesozoic-Cainozoic sedimentary cover and the 

second ones to Proterozoic-Palaeozoic basement of young platform. 

The genesis of uranium fields of black-shale formation in the Kyzylkum was not fully clear by today.  
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INTRODUCTION  

The deposits of the basement are mainly localized in the carbon-siliceous and carbon-siliceous-micaceous 

shales. Due to high content (up to 10%) of carbon substance, the color of rock is dark grey to black, 

therefore such shales are called (black) and the type of uranium deposits localized in them is called 

“black-shale”. 

Study Area 

The uranium fields of Kyzylkum desert had been studied since late 1940s. In 1952, the first sandstone 

field Uchkuduk was discovered, and the Navoi Mining and Metallurgical Plant was build in 1958 on the 

basis of it. Since that period, the gradual study of the Mesozoic-Cainozoic sedimentary cover of the 

Kyzylkum desert had started. In the same time, aerial gamma surveys discovered multiple anomalies in 

the rocks of the Palaeozoic basement, where uranium mineralization is localized. The exploration works 

covered the mountains of Bukantau, Tamdymtau, Auminza-Deltau, Nurata and discovered the fields of 

Jantuar, Rudnoye, Koscheka, Hojaahmet, Lozovoye, etc.  

 

MATERIALS AND METHODS 

Research Method 

The available actual materials on rare metal-uranium ore sites in the carbon-siliceous (black-shale) 

formations of the Kyzylkum region allows to formulate a generalized model of a metallogenic site of not 

only ore district and ore cluster rank, but also of a rank of ore field, area or even a separate deposit. In the 

work, we used field radiometric methods of uranium and concomitant mineralization prospecting, 

methods of correlation analysis, analogy and comparison, geologic-genetic modeling, statistical 

processing of geochemical samples, as well as borehole core samples and surface mine workings, results 

of mass spectral analysis of several thousand samples. 

Currently, the objective of searching for commercial uranium deposits in Paleozoic shale formations is 

subdivided into 2 parts. 

The first part includes the search for new ore occurrences and deposits, mainly, which are not exposed to 

the daylight surface. The second part is the reassessment of known ore occurrences and ore fields. This is 

the main trend in development of the black shale direction in other countries that have similar formations. 

The experience of prospecting and searching for ore occurrences in shale strata shows that large ore 

accumulations are formed in the areas where, against the background of increased syngenetic 
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concentrations in carbon-siliceous formations, uranium was redistributed under the influence of surface 

oxygen and sulfate solutions forming fracture-infiltration mineralization. 

All infiltration ore occurrences in the "black-shale" strata (previously they were considered as 

hydrothermal) are associated with the areas that passed through long periods of denudation. 

Mineralization is localized in the zones of tectonic faults, mainly of inter-strata nature, in the wings of 

anticlinal and in molds of synclinal folds. Favorable are the transverse wide folds. In synclinal folds of 

this type, mineralization develops below interstratal fault zones in the reconstructive environment. The 

quality of mineralization and its quantity are determined by: 

- degree of syngenetic concentrations of uranium in enclosing shales, 

- degree of enrichment of these horizons with sulphides which are the source of sulfate solutions leaching 

syngenetic uranium, 

- degree of fragmentation of the rocks on faults and mineral composition of breccias, which determine the 

filtration properties of fault zones; 

- height of the "hydrodynamic floor" or the depth of the groundwater level is important, 

- degree and speed of erosion, 

- speed of tectonic uplift, 

- value of geological time, which determines the duration of leaching processes. 

Many of these factors depend on the mode of tectonic development of the area; sharp block uplifts of 

large amplitude lead ore bodies from the stagnant water zone to the oxidation zone, increasing erosion 

opens oxidized ore bodies and destroys them. At a new level of groundwater, a new zone of fissure-

infiltration ores (formerly known as cementation zone) starts to form due to the destruction of oxidized 

ore bodies and carrying-out of uranium from the brecciated rocks. This type of mineralization is 

extremely characteristic, according to the authors, for all known commercial sites of the "black-shale" 

type, where Paleozoic uplands experienced block uplifts in the Alpine times. 

The following basic criteria for search and assessment of commercial uranium mineralization follow 

From these prerequisites. 

1. Criteria of stratigraphic and lithological character, which determine lithostratigraphic control of 

mineralization (one of the most important is the presence of carbon-siliceous shales of the Kokpatas 

suite). 

2. Criteria for assessing the probability of uranium redistribution by hydrothermal solutions in endo-and 

exocontact zones of intrusives. 

3. Geological and structural criteria, characterizing the position of ore occurrences in relation to folded 

and break structures, including those in contact zones of intrusive massifs. 

4. Structural and morphological criteria. 

5. Hydrogeological conditions that promote the formation of deposits and their conservation in 

subsequent geological processes. 

6. Mineralogical-geochemical criteria, allowing to determine the primary or secondary epigenetic 

character of mineralization and decode the position of mineralization in the present residual soil, and 

other data. 

7. Tectonic criteria, the presence of zones of tectonites, rock fragmentation, brecciation, intensive 

fracturing. 

Due to the fact that the previous conducted studies did not pay attention to the fifth point, which, in the 

opinion of the authors, is the most important in the presence of all the other criteria, let us consider the 

fifth criterion in more detail. 

The morphological and structural conditions are very closely related to the hydrogeological conditions of 

a particular ore occurrence. First of all, it is expressed in the distribution of local and regional bases of 

erosion and the level of groundwater occurrence. 
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In the area, for example A, of ore occurrence, for groundwaters that saturate zones of tectonic faults, the 

local basis of underground discharge is the level of Paleozoic rocks to the north of ore occurrence, 

stepwise lowering to a depth of 200-400 m and buried under the cover of Neogene molasses. 

This means that mineralization can extend to a depth of at least 400 m, which is partially confirmed by 

wells. On the Boztau South-Eastern ore occurrence, the regional basis of erosion is the mark of absolute 

level of the Aral Sea. This means, mineralization can range up to a depth of 0 m. 

For the formation of deposits, first of all, there must be conditions for the creation of a permanent or 

periodic, but significant watercourse enriched in oxygen within the formation. In the conditions of 

modern desert climate with low amount of precipitation in the interstratal zones of fragmentation, actually 

no serious amounts of water moving down the disturbances of water can actually be formed among the 

shales. These are very concentrated sulfuric acid film solutions, which perform great chemical work 

within the upper part of the oxidation zone. 

Probably more significant ground flows were formed in the period preceding the present period, when due 

to more abundant precipitation, the current erosive relief was developed. At the same time, where such 

permanent or, most likely, temporary flows existed, the conditions were created for filtering down the 

faults of more or less abundant amount of water. Therefore, researchers should be interested in the 

interstratal zones of fragmentation, which are located along the thalwegs (lengthwise or crosswise) 

ravines and intermountain troughs, especially in the areas of development of isoclinal folds, with thick 

interstellar crushing zones in carbon-siliceous horizons and assises. 

In addition, more permanent groundwater flows in shales could be formed and, possibly, are formed now 

in zones associated with fissured waters of intrusive massifs. 

It is known that ground flows from granite massifs to Cretaceous and Paleogene sediments form 

infiltration deposits of "sandstone" type. It is natural to assume that similar processes occur in the shale 

layers overlapping the granite massifs and to propose the concept of formation of fracture-infiltration sites 

in the "black-shale" strata. 

Fissured waters, coming from a granite massif and encountering a "black-shale" thickness, broken by 

cracks and faults, communicating with the fractured zones of intrusions, by the conditions of terrain and 

the position of erosion bases fall into shales, creating flows in crosscutting and interstratal zones of 

fragmentation. Such conditions exist in almost all industrial sites and ore occurrences in all upheavals of 

the Central Kyzylkum. 

 

RESULTS AND DISCUSSION 

Results of Application of Estimation Method 

It turned out that the carbonic oxygen waters of granites can create deep foci of oxidation during their 

movement in the uranium-bearing layers of shales and form infiltration ore deposits of both uranium and 

other mobile elements with variable valence, in particular selenium and molybdenum, as in the processes 

of formation infiltration during formation rolls on deposits of "sandstone" type. We have developed a 

simplified geological-genetic model for the formation of complex polyelement uranium mineralization in 

the carbonaceous-siliceous shales of the Kyzylkum region (Figure 1). 

Conclusion 

The processes leading to the concentration of uranium mineralization in black-shale type deposits are 

similar to those occurring during formation of sandstone deposits. The only difference is that in the 

"black-shale" strata, which are sources of ore matter for the deposits of the Mesozoic-Cenozoic cover, we 

see the beginning of the process, and its result in the sedimentary cover (formation of zones of formation 

oxidation and their wedging out). During fracture-infiltration process in uranium-bearing carbon-siliceous 

formations, the movement and dynamics of concentration of ore components are not as high as in 

permeable sands, but it occurs in shales no less actively than in sandstones of the cover and depends on 

the criteria listed above. Particular attention should be paid to large faults that pass into the "black-shale" 

roof. For a long time, meteoric waters could circulate there, which are formed in intrusives and granite 
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massifs and ca give hidden underground soil flows to the "black-shale" formation and create deposits in 

the same way as it does in the Cretaceous and Paleogene sediments of the sedimentary cover. In most 

cases, these will be large intersecting faults, but interstratial faults can be adjoining with them, similar to 

the formation zones of oxidation, coming from faults in Cretaceous sediments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Model of formation of deposits of "black-shale" type in uranium-bearing black-shale strata of 

the Central Kyzyl Kum and zones of formation of the Mesozoic-Cenozoic cover of the province 

 

For all these reasons, the contact zones of various rocks with uranium-bearing black shales should be 

studied from the following positions: 

1. Possibility of finding ores in linear residual soils developing along tectonically destroyed contacts and 

faults in shales associated with them. 

2. The presence of ores in sections of sloping roof, deflections of roof, etc., covered with a thin roof of 

shales intensively fractured, faulted and oxidized. In this case, mineralization can occur with effect of 

sulfuric acid waters coming from higher lying carbon-siliceous shales or phyllites intensively pyritized 

during their weathering, which can occur both in the aeration zone and in the zone of water saturation (the 
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zone of possible ore formation is the zone of fissure infiltration waters), as well as on the interface with 

the zone of stagnant waters. The formation of uranium mineralization is most likely in the second zone 

(areas of possible ore formation and oxygen waters) in connection with a fracture-infiltration process. 
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