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SUMMARY 

The result of the estimation paired coefficient correlation distribution between density and 
magnetic susceptibility (rρκ) of the rocks of the Aprelevka ore field of the Kirovohrad 
metallogenic region, the metallogenic province of the Ukrainian Shield are presented in this 
article. The research was executed by the method the running statistical "window" (a size is 
2×2 km). The results of the study of the spatial variation rρκ of rocks on the surface of the 
crystalline basement of the Aprelevka uranium ore field, it was established that the ore 
albitites of the Aprelevka and Litne uranium deposits tend to areas with values of 0. 0< rρκ 
<0. 1. Albitites of the Rozsokhovatka and Ulyanivka ore occurrences are located in the region 
of a high gradient of rρκ variation, and the larger area of albitites of the Ulyanivka ore 
occurrence gravitates to the zone with a high positive rρκ estimate. Albitites of the Rozhenske, 
Dekaberske, Stepovyy and Zakharivka ore occurrences tend to areas with values of rρκ <0. 3. 
Thus, at the level of the erosion section of the crystalline foundation, the most probable 
discovery of uranium deposits of the albite type in the area of the Aprelevka ore field is in 
areas with values of 0. 0< rρκ <0. 1.  
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Introduction 
 
In the process of geological prospecting work, an urgent task was, to be now and will be in the future 
to use such a complex of methods of searching for mineral deposits, which will make it possible to 
minimize the size of the search target. In 1975 V. Pakhomov et al. a petrophysical method of mapping 
near-ore changes of source rocks (metasomatites) based on the study of areal variation of estimates of 
the correlation of magnetic susceptibility (κ) and density (ρ) (rρκ) of rocks was proposed as an addition 
to the known methods of searching for uranium deposits (Pakhomov and Pakhomov, 1975). We tested 
this method on the examples of the Partyzan (Mikhalchenko and Shafranskaya, 2011) and 
Novokostiantynivka (Mihalchenko, 2014) uranium ore fields of the Central Ukrainian uranium ore 
district of the Kirovohrad metallogenic region, the metallogenic province of the Ukrainian Shield. 
According to the results of our research, it was established that all ore objects in the Precambrian 
apogranitic albitites of the Partyzan and Novokostiantynivka ore fields are located in the areas of low 
(<0.3) and negative rρκ estimates. In order to confirm the rationality of the addition to the well-known 
complex of geological prospecting works for the detection of uranium deposits of the albitite 
formation in the conditions of searches on the territory of the Novoukrainka granite massif and the 
Ukrainian shield, a decision was made to continue the study of the areal variation of rρκ estimates on 
the territory of the Aprelevka uranium ore field of the Central Ukrainian uranium ore district, the 
larger area of the first is located within the erosion section of the Novoukrainka granite massif, to the 
west of Novokostyantynivka, and to the north of Partizan ore fields (Belevtsev and Koval, 1995). 
 
Purpose of the study 
 
Establishment of the positions of uranium-bearing alkaline sodium metasomatites and deposits and 
ore occurrences of the Aprelevka ore field relative to zones with a disturbed correlation dependence of 
density and magnetic susceptibility of crystalline basement rocks. 
 
Method  
 
The methodology for researching variations of rρκ estimates of rocks (petrophysical method of 
mapping near-ore changes of source rocks (metasomatites)) is described in works (Pakhomov and 
Pakhomov, 1975; Pakhomov, 2000). The features of the application of the method were given by us in 
(Mikhalchenko and Shafranskaya, 2011, Mihalchenko, 2014). 
When performing this study, the work was performed in the following sequence: 
– collection of geological and geophysical data; 
– creation of a geoinformation model of the geological structure of the crystalline foundation at the 
level of the erosion section in the environment of the MapInfo 7.5 software complex; 
– creation of an electronic point map with X and Y coordinates of points of paired determinations ρ 
and κ of rocks on the surface of the crystalline foundation using the MapInfo 7.5 software complex; 
– creation of a geo-informational model of sliding statistical "windows" (the shape of the window is 
square, size 2x2 km) in the environment of the MapInfo 7.5 software complex; 
– calculation of rρκ estimates (Pearson correlation coefficient) of rocks of the crystalline foundation 
for a sample from each statistical "window"; 
– geocoding of calculated rρκ estimates with assigning to them the coordinates of the centers of sliding 
statistical "windows" in the environment of the MapInfo 7.5 software complex; 
– building a model of the lateral distribution of the rρκ estimate; 
– establishing the positions of the bodies of alkaline sodium metasomatites relative to zones with 
broken correlation; 
– identification of the positions of ore objects relative to zones with broken correlation (Mikhalchenko 
and Shafranskaya, 2011, Mihalchenko, 2014). 
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Geology 
 
The Aprelevka ore field includes the Aprelevka and Litne uranium deposits and the Rozhenske, 
Oleksandrivka, Stepovyy, Dekabrske thorium-uranium, Zakharivka, Rozsokhovatka uranium, 
Ulyanivka uranium-thorium-rare earth ore occurences in Precambrian albitites, which were formed 
from the source, mostly non-magnetic granites of the Precambrian Novoukrainka massif, which here 
forms the crystalline foundation of the Ukrainian Shield. Newly formed magnetite is quite often 
present in albtites, which were formed from the original granites, which causes the increased κ of 
pneumatolitho-hydrothermal rocks. Albitites of the Rozsokhovatka and Ulyanivka ore occurrences are 
located outside the boundary of the Novoukrainka massif. The position of the summer deposit of the 
Dekabrske and Stepovyy ore occurences was considered by us in a previous work (Mihalchenko, 
2014). 
 
Results 
 
In the eastern and central part of the Aprelevka uranium ore field, the data of 3,745 paired 
measurements of ρ and κ of crystalline basement rocks, which were crossed by 3,745 prospecting and 
mapping bore holes on an area of 140.0 km2 (source data - GE "Kirovgeology"), were processed. The 
calculation of rρκ estimates of the rocks of the crystalline foundation was performed separately for 
each of the samples of 117 statistical "windows" measuring (2x2) km, which are located with an 
overlap of half the width and length of each statistical "window". A schematic map of the distribution 
of rρκ estimates on the surface of the crystalline foundation of the field, which is constructed 
according to the X, Y, rρκ parameters, is shown in Fig. The area depicted on this schematic map is 
limited by the centroids of the extreme statistical "windows" and is 96.0 km2. 
On the schematic map of the distribution of rρκ estimates of the rocks of the surface of the crystalline 
basement (see Fig.), as in the previous article (Mihalchenko, 2014), the parts of the Korsun-
Novomyrhorod pluton on the one hand and the Novoukrainka massif and the frame rocks are quite 
reliably distinguished by the presence of areas with rρκ < 0.3. The latter were also found only in part 
of the investigated area, where the tectono-metasomatic zones of the Aprelevka uranium ore field are 
known. 
Ore albitites of the Aprelevka uranium deposit, parts of the Rozsokhovatka and Zakharivka uranium, 
Rozhenske, Stepovyy thorium-uranium ore occurrences are located in a large, extremely capriciously 
shaped area of very low and negative rрк values. This area consists of sublatitude, northeast, 
northwest, and submeridional segments (based on data from Mihalchenko, 2014). 
The main fault zones of the orthogonal and diagonal systems of the investigated part of the Aprelevka 
uranium ore field do not have clear signs of "axial" (axes of symmetry) for the described fragments of 
different extents of the region of low and negative rρκ values, with the exception of the area of the 
Stepovyy and Zakharivka ore occurrences. In the area where the Aprelevka deposit is located, with 
the sublatitudinal extension of ore albitites, part of the area with the value of rρκ estimates <0.1 is 
elongated in the submeridional direction, although most of the faults here have a northeasterly trend 
and a northwesterly trend. 
A large fragment of the area of low and negative rрк estimates in the eastern part of the site, where the 
Rozhenske and Stepovyy thorium-uranium ore occurrences are located (Fig.), continues from the 
neighboring area, which was described in the previous publication (Fig.). Aprelevka uranium deposit 
and ore albitites of the Rozsokhovatka ore occurrence are located in a fragment of the area with 
rρκ<0.1 estimated values, which has a general extension in the north-western direction. Although the 
ore albitites of the Oleksandrivka and parts of the Ulyanivka ore occurrences are in the range of 
estimates of rρκ>0.3, the absolute majority of ore occurrences and all deposits of the Aprelevka, as 
well as the Partyzan and Novokostyantynivka uranium ore fields are located in the areas of estimates 
of values of rρκ<0.3. And all albite deposits of the mentioned ore fields are located in parts of areas 
with rрк values from 0 to 0.2, which gives reason to consider areas with very low positive rρκ values 
of rocks of the crystalline foundation (together with other search features) as the most promising for 
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the detection of deposits of this type in the crystalline foundation both in the Central Ukrainian 
uranium-bearing district and in the central part of the Ukrainian Shield as a whole. 
 

 

Figure Schematic map of the distribution of estimates of the Pearson pair correlation coefficient of 
the density and magnetic susceptibility of rocks on the surface of the crystalline basement in the 
central-western parts of the Aprelevka ore field. Conventional designations: 1 - microcline-albitic 
metasomatites and albites (formation of alkaline sodium metasomatites of deep fault zones mt); 2 - 
boundary of the Korsun-Novomyrhorod pluton (KH); H – Novoukrainka massif; 3 - faults: a - 
reliable, b - probable; 4 - secondary faults; 5 - uranium deposits (Апр - Aprelevka); 6 - thorium-
uranium ore occurrence (P - Rozhenske, Oл - Oleksandrivka, С - Stepovyy), uranium-thorium-rare 
earth ore occurrences - (Ул - Ulyanivka); 7 – uranium ore occurrence (Рз – Rozsokhovatka, Ул – 
Ulyanivka, Зх – Zakharivka). Geological scheme - according to the data of GE "Kirovgeology" 
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Conclusions 
 
According to the results of the study of the spatial variation rρκ of rocks on the surface of the 
crystalline basement of the Aprelevka uranium ore field, it was established that the ore albitites of the 
Aprelevka and Litne uranium deposits tend to areas with values of 0.0<rρκ<0.1. Albitites of the 
Rozsokhovatka and Ulyanivka ore occurrences are located in the region of a high gradient of rρκ 
variation, and the larger area of albitites of the Ulyanivka ore occurrence gravitates to the zone with a 
high positive rρκ estimate. Albitites of the Rozhenske, Dekaberske, Stepovyy and Zakharivka ore 
occurrences tend to areas with values of rρκ<0.3. Thus, at the level of the erosion section of the 
crystalline foundation, the most probable discovery of uranium deposits of the albitite type in the area 
of the Aprelevka ore field is in areas with values of 0.0<rρκ<0.1. 
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