
Monitoring’2023   

 

 

XVII International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
7–10 November 2023, Kyiv, Ukraine 

 

Mon23-079 
Ore-bearing of the weathering crust and of the paleogene 
continental deposits of the Eastern area (Avramivske deposit) 
within the Eastern part of the Novomyrhorod gabbro-anorthosite 
massif 

*Y. Kroshko (Institute of Geological Sciences the National Academy of Sciences of Ukraine),  
M. Kovalchuk (Institute of Geological Sciences the National Academy of Sciences of Ukraine) 

SUMMARY 

A target database has been created that includes the coordinates, description and results of 
testing wells that revealed Paleogene continental deposits and the weathering crust of 
crystalline basement rocks within the Eastern area (Avramivske eluvial deposit of titanium 
ores) of the southern part of the Korsun-Novomyrhorod pluton (the eastern part of the 
Novomyrhorod massif). On the basis of this database were constructed: maps of the relief of 
the bottom and of the top surface of the weathering crust, breccia-like rocks with redeposited 
kaolins and sands of Paleogene (Middle Eocene); maps of the thickness of these deposits; 
maps of the lateral distribution of the average content of ilmenite, zircon, rutile in weathered 
crust and Paleogene rocks. The obtained cartographic constructions demonstrate the 
structural and lithological parameters of ore bearing of different genesis, different age and 
different facies petrotypes within the Eastern area. 
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Introduction 
The largest titanium ore deposits in the world are associated with the gabbro-anorthosite formation. 
Such a formation within the Korsun-Novomyrhorod pluton of the Ukrainian Shield also contains 
ilmenite mineralization. Significant concentrations of ilmenite in crystalline rocks are a favorable 
prerequisite for the formation of ore occurrences and deposits of ilmenite in the weathering crust and 
in deposits formed as a result of erosion of eluvium. Native, eluvial and placer deposits of titanium 
ores have been established within the Korsun-Novomyrhorod pluton (Novomyrhorod titanium-
bearing region). In the Paleozoic-Mesozoic, the crystalline rocks of the foundation underwent 
weathering, which resulted in the formation of an ilmenite-bearing weathering crust. About 45 ore 
occurrences of ilmenite have been established in the weathering crust of crystalline rocks of the 
gabbro-anorthosite formation within the Korsun-Novomyrhorod pluton. Aptian-Lower Albian 
continental fluvial deposits, which also contain industrial ilmenite, lie on the ore-bearing crust of 
weathering of crystalline rocks, with erosion. Thus, within some areas of the Korsun-Novomyrhorod 
pluton, a temporally, spatially paragenetic ore system was formed, which includes crystalline rocks of 
the basement, their weathering crust, and sediments formed as a result of erosion and redeposition of 
eluvium. Such areas include the Eastern area, which is located within the eastern part of the 
Novomyrhorod gabbro-anorthosite massif in the southern part of the Korsun-Novomyrhorod pluton. 
The Avramivske deposit of apatite-titanium ores, which is localized in the crust of weathering of the 
crystalline rocks of the foundation, as well as placers of ilmenite, zircon, rutile, and apatite, which are 
contained in the continental formations of the middle Eocene, has been established within the Eastern 
area. 

 
Method and Theory 
The methodical and methodological basis of the research is the work of the authors on the study of 
placer ore-bearing sedimentary formations, in particular within the Korsun-Novomyrhorod pluton 
(Kroshko, 2016). The research is based on the generalization and interpretation of geological reports 
data, as well as our own research. Coordinates and description of wells, data of well testing for 
ilmenite, zircone, rutile served as the actual material for digital cartographic modeling. Digital 
structural and lithological models of ore-bearing weathering crusts and continental middle Eocene 
placers formed due to erosion and redeposition of the weathering crust were constructed on the actual 
material. Cartographic constructions contain a set of maps, namely: topography maps of the base and 
of the top surface of productive deposits; maps of the thickness of the ore bearing rocks; maps of the 
spatial distribution of the average content of ilmenite in weathering crusts and placers. Cartographic 
constructions were carried out using the software Golden Software Strater, Golden Software Surfer. 
 
Results 
The Eastern area is located within the eastern part of the Novomyrgorod gabbro-anorthosite massif. 
The geological structure of the area involves rocks of the basic composition of the Korosten complex 
of the Mesoproterozoic, their weathering crust and sedimentary formations of the Paleogene, Neogene 
and Quaternary systems (Titanium…, 1967). The rocks of the crystalline base are mainly represented 
by porphyritic granites, gabbro-norites, gabbro-monzonites, gabbro-anorthosites, anorthosites and 
monzonites in which titanium-apatite mineralization is present. The rocks of the crystalline base in the 
Late Jurassic-Early Cretaceous time underwent weathering processes. As a result, an areal and linear 
(confined to tectonic faults, crushing zones and contact zones of various rock types) weathering crust 
was formed (Kroshko, 2016; Titanium…, 1967). The distribution of the absolute marks of the bottom, 
of the top surface of the weathering crust and their thickness is uneven (Fig. 1 a). Absolute marks of 
the bottom of the weathering crust 17.0–131.7 m; of the top – 7.0–120.0 m. The thickness of the 
weathering crust is 0.3–38.5 m. The weathering crust has vertical zoning, which includes three zones 
(from bottom to top): the first is disintegration and leaching zone, the second is the initial hydrolysis 
zone (kaolinite-hydromica zone), and the third is the final hydrolysis and oxidation of weathering 
products (kaolinite zone). Ilmenite from the weathering crust is coarse-grained, rarely medium-
grained. Ilmenite is present in the form of angular, large, irregularly shaped grain fragments. The 
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ilmenite habit is thick-tabular, lamellar, rarely rhombohedral. The grains size is 0.3–0.5 mm, 
sometimes up to 5.0 mm. The surface of the grains is smooth, shiny, in places leucoxenized. The 
lateral distribution of the average content of ilmenite, rutile, and zircon in the weathering crust is 
presented in Figure 1 b. The average content (kg/m3) of minerals in the weathering crust is as follows: 
ilmenite – 2.83-273.7; rutile – 0.01–1.51; zircon – 0.01–25.0; apatite – 0.01–44.39. A direct strong 
(+0.93) correlation between the relief of the bottom and of the top surfaces of the weathering crust; 
direct average (+0.55) – between the content of ilmenite and apatite; direct weak (+0.37) – between 
the relief of the sole and the thickness of the weathering crust was established. Correlations between 
other minerals are very weak and have different directions. 
 

  
a b 

Figure 1 Maps of isogypses of the bottom, of the top surface of the weathering crust, isopachites of 
the thickness of the weathering crust (a) and the lateral distribution of the average content of 
ilmenite, zircon, and rutile in the weathering crust (b) 
 
Valley-like depressions in the relief of crystalline rocks and their weathering crusts are filled with 
breccia-like rocks, redeposited kaolins, sands, carbonaceous clays, brown coal, which were formed in 
the early-middle Eocene epoch of the Paleogene. Breccia-like rocks, redeposited kaolins, and sands 
contain placer minerals in increased quantities. Absolute marks of the bottom surface of breccia-like 
rocks and redeposited kaolins are 38.0–87.0 m; of the top surface – 28.4–81.0 m; of the thickness – 
1.0–30.7 m (Fig. 2 a). The average content (kg/m3) of minerals in the rock is as follows: ilmenite – 
4.2–134.9; rutile – 0.01–0.21; zircon – 0.06–0.78; apatite – 0.01–1.17 (Fig. 2 b). Was established: 
direct strong (+085) correlation between the relief of the bottom and the top of the deposits; direct 
moderate (+0.35) – between the relief of the sole and the thickness of the rocks; direct moderate 
(+0.42) – between the content of ilmenite and rutile; direct weak (+0.24) – between the content of 
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ilmenite and apatite; reverse moderate – between zircon and rutile content; inverse weak (–0.31) – 
between the content of ilmenite and the relief of the bottom of the rocks. Other correlations are very 
weak in different directions. 
 

  
a b 

Figure 2 Maps of isogypses of the bottom, of the top surface of the breccia-like rocks and 
redeposited kaolins, isopachites of the thickness of the rocks (a) and the lateral distribution of the 
average content of ilmenite, zircon, and rutile in the rocks (b) 
 
Absolute marks of the bottom surface of sands are 14.0–120.0 m; of the top surface – 8.0–80.0 m; of 
the thickness – 0.5–45.0 m (Fig. 3 a). The average content (kg/m3) of minerals in the rock is as 
follows: ilmenite – 1.0–123.0; rutile – 0.01–0.47; zircon – 0.01–3.04; apatite – 0.01–7.09 (Fig. 3 b). 
Was established: direct strong (+086) correlation between the relief of the bottom and the top surface 
of the deposits; direct moderate (+0.36) – between the relief of the bottom and the thickness of the 
rocks; direct moderate (+0.33) – between the content of ilmenite and apatite. Other correlations are 
weak and very weak in different directions. 
 
Conclusions  
The obtained results provide an idea of the lateral distribution of the average content of ilmenite, 
zircon, rutile in the weathering crust and Paleogene deposits within the Eastern ares, as well as the 
direction and strength of correlations between placer minerals and parameters of ore-bearing rocks. 
The ore content of the weathering crust and the distribution of ore minerals in it are determined by the 
ore content of the crystalline rocks of the foundation. The ore content of Paleogene rocks and the 
distribution of placer minerals in them are determined by the ore content of the weathering crust and 
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the facies conditions of placer formation.The obtained results are an information base for supporting 
mining operations within the Avramivske deposit. 
 

  
a b 

Figure 3 Maps of isogypses of the bottom, of the top surface of the alluvial sands, isopachites of the 
thickness of the sands (a) and the lateral distribution of the average content of ilmenite, zircon, and 
rutile in the sands (b) 
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