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SUMMARY 

The paper highlights the resource potential of the Volyn copper ore region. The main goal of 
the study is to objectively assess the resource base of the region and the degree of investment 
attractiveness of native copper mineralization objects in order to evaluate investment risks in 
Cu prospecting and exploration. Recalculation of the resource potential of Volynska, 
Kukhotsko-Volska, and Manevytska metallogenic areas was carried out. Borehole data was 
reviewed, prospective intervals were selected, and Cu resources were recalculated. As a result 
of the study, the insignificant investment attractiveness of most of the objects of the Volyn 
copper ore region was confirmed. It was shown that its previous economic assessment during 
the prospecting studies was overestimated by one order of magnitude. It has been established 
that further development of its potential by possible investors is associated with significant 
risks. 
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Introduction 
 
Copper is one of the critical metals for Ukrainian industry. Nowadays, more than 150 ore occurrences 
of various geological and genetic types are known on its territory, among which native copper 
formation in the Riphean trappean formations of the Volyn copper ore region are of most significant 
interest (Mineral resources of Ukraine, 2020). It is a relatively rare geological and industrial type, the 
most famous representatives of which are the Lake Superior deposits in the USA, widely described in 
the scientific literature (Batsevych et al., 2016; Emetz et al., 2005; Laurel et al., 2020; Melnychuk et 
al., 2011; Sazonets & Malanchuk, 2015). 
 
Three metallogenic areas have been identified on the territory of the Volyn copper ore region, where 
ore occurrences and ore fields with Cu mineralization are localized: Volynska in the west, Kukhotsko-
Volska in the northeast, and Manevytska in the southeast. Native copper mineralization is associated 
with effusive-pyroclastic and sedimentary rocks of the Vendian Volynska series, where several 
copper-bearing horizons are distinguished in the Zabolotivska, Babynska, and Ratnivska suites 
(Figure 1). Mineralization occurs mainly in basalts, its tuffs and conglomerates, in the interbedding of 
basalts and lava breccias. 

 
Figure 1 Location map of the main objects of the Volyn copper ore region. 
 
One of the biggest problems is a lack of an objective geological and economic assessment and 
evaluation of the investment attractiveness of the ore occurrences of native copper mineralization of 
the Volyn ore region. It problematizes investors’ interest in their possible industrial use. Previous 
studies, based on the example of the Zhyrychi ore occurrence, revealed that during the prospecting, 
the resource indicators of this occurrence were overestimated, which doubts the accuracy of the 
general assessment of Cu resources of the Volyn ore region and the prospects for its industrial 
development (Mykhailov et al., 2023). Therefore, the main goal of this study is to objectively assess 
the resource base of this ore region and the degree of investment attractiveness of native copper 
mineralization objects in order to evaluate investment risks in copper prospecting and exploration. 
 
Method and Theory 
 
The methodology of the ore potential assessment of the studied region and its individual objects 
involved determining the geological and industrial type of mineralization, establishing the spatial and 
composition parameters of ore bodies, the scale of mineralization, reserves, probable and unproved 
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resources of ore objects, and assessment of their mining efficiency. When calculating the resource 
potential of this region, intervals of rock with a thickness of at least 1 m, Cu content of at least 0.2%, 
and possible layers of waste rocks and substandard ores with a thickness of no more than 1 m will be 
considered as “ore”. 
 
Results 
 
During the research, materials of exploration studies of the Volyn copper ore region were analyzed, 
including data on 600 wells with a total length of over 91 000 m and an analysis of over 16 000 
samples. As a result of the research, its resources were recalculated, and there was a significant (by 
one order of magnitude) reduction in the resource potential of the region (Table 1). 
 
Table 1 Copper resources of ore occurrences of the Volyn ore region (thousand tons of Cu). 

Ore occurrence (ore field, site) According to the materials of 
geological prospecting of 1991-2008. 

Recalculated 

 С2 Р1 Р2 Р3 Р1 Р2 Р3 
Volynska metallogenic area 

Zhyrychi occurrence - 858.93 133.39 - 220.4 220.4 - 
Zalisy-Shmenky occurrence - - 659.8 -  82.19 82.19 
Pivnichno-Ratnivske site - - 1315.9 -  48.94 48.94 
Ratnivske site - - - 662.0  28.36 28.36 
Teklya site - - - 465.2  137.19 137.19 
Katushske ore field - - - 899.8 - - - 
Bronnytske ore field - - - 639.6 - - - 
Ovadnivske ore field - - - 251.1 - - - 
Total - 858.93 2109.09 2917.7 220.4 517.08 296.68 

Kukhotsko-Volska metallogenic area 
Lubeshivske ore field - - - 2799.4 - - - 
Vydertynske ore field - - - 1598.6 - - - 
Total - - - 4398.0 - - - 

Manevytska metallogenic area 
Pivdenno-Rafalivskiy occurrence 161.17 512.79 - - 30.02 - - 
Komarivske ore field  - - - 2202.0 23.74 - - 
Chudlynske ore field  - - 460.0 - - - 
Lyshnivske ore field - - - 962.4 - - - 
Telcha site - - - 1713.8 - - - 
Velyko-Midska site - - - 28.95 - - - 
Total 161.17 512.79 - 4878.2 53.76 - - 
Grand total 161.17 1371.72 2109.09 12 193.9 274.16 517.08 296.68 

15 835.88 1087.92 
 
The Volynska metallogenic area. Analysis of primary data sources of the geological prospecting of 
the Zhyrychi ore occurrence shows the ambiguity of previous conclusions. In particular, the presence 
of a significant horizontal extension (up to 4–5 km) of ore bodies is not confirmed by the primary data 
sources, considering their small thickness (up to 1–3 m). Based on the drilling data, the cross sections 
show that the ore bodies are lens-shaped and extend along the strike for a maximum of several 
hundred meters. This led to a significant artificial overestimation of the parameters of the ore bodies 
in the geological prospecting materials. In addition, there was a systematic violation of the calculation 
conditions, such as the cut-off grade of Cu (0.2%), the minimum thickness of the ore body (1.0 m), 
and the maximum thickness of the layers of barren rocks and substandard ores (1.0 m). According to 
our calculations, the probable Cu resources of P1 category of the Zhyrychi ore occurrence are 220.4 
thousand tons, which is 4.5 times less than given in the corresponding materials of the geological 
prospecting (Mykhailov et al., 2024; Searches for copper…, 2008).  
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As a result of the analysis of the Zalisy-Shmenky occurrence, it was found that only 47 samples out of 
504 (9.3%) contained Cu content of 0.2% or more. According to the results of the research, 
12 sections of ore bodies corresponded and one conditionally corresponded to cut-off parameters. 
They were used for the calculation of prospective Cu resources of the P2 category. 
 
The potential of the Pivnichno-Ratnivske site is limited to only 14761.32 thousand tons of ore and 
48.94 thousand tons of Cu. The prospects for the industrial copper yield of the Teklya site are based 
on the materials of only one borehole, where they were cut at a depth of 323.0–351.4 m. Within the 
Ratnivske site, no sustained ore bodies have been recorded in all the proposed “ore-bearing” horizons, 
and mineralization is represented by small ore accumulations in the form of lenses and nests. The 
prospects of the Katushske, Bronnytske and Ovadnivske “ore fields” are not substantiated and should 
be excluded from the list of Р2 resources. 
 
The Kukhotsko-Volska metallogenic area. The Lubeshivske ore field was studied by 21 boreholes 
with a total length of 3679.0 m, where 761 samples were taken for study. However, only six samples 
showed Cu content of 0.2 % or more. The available materials are sufficient for a negative assessment 
of this “ore field”. As for the Vydertynske “ore field”, there is no data on its ore-bearing potential. 
Therefore, the unproved resources for the objects of the Kukhotsko-Volska metallogenic area are not 
substantiated and should be excluded from its resource assessment. 
 
The Manevytska metallogenic area. At the Pivdenno-Rafalivskiy occurrence (southern part of 
Rafalivska area), reserves of copper of the C2 category were previously calculated at 161.17 thousand 
tons, and resources of the P1 category in the amount of 512.79 thousand tons (Searches for copper…, 
2008). However, these calculations were based exclusively on the data of neutron borehole logging 
(436 boreholes with a total length of 42 121.2 m) without considering the chemical analysis data of 
Cu from core samples (10 842 samples). However, only 70 individual samples (0.6 % of the total) 
showed Cu content of 0.2% and higher. Moreover, calculations were based on the formula 
y = 2.1623x + 0.1465 (where x is the copper content according to chemical analysis data, and y is the 
hypothetical Cu content with reference to the anomalies of the neutron borehole logging). Using this 
formula, almost any data obtained analytically, even concentration Clark values, can be converted into 
conditional copper contents, which the authors of the report did in the vast majority of cases.  
 
For a reliable assessment of the resource base of the Rafalivska area, all the results of the analyses 
were reviewed, and accurate ore intervals were identified. Ore bodies are represented by small lenses 
and accumulations of copper, which were found in separate parts of the area and at different levels of 
the stratigraphic section. According to our calculations, the prospective resources of the P1 category of 
the Pivdenno-Rafalivskiy occurrence can be estimated at 30.2 thousand tons of Cu. Taking into 
account the significant degree of geological study of the area, there are no substantial grounds for 
allocating both prospective resources of the P2 and P3 categories. 
 
For the assessment of unproved resources of the P3 category of the so-called “ore fields” 
(Lyubeshivske, Vydertynske, Komarivske, Lyshnivske) and sites (Telcha) of the Kukhotsko-Volska 
and Manevytska metallogenic areas during the prospecting and assessment studies of 1991–2008, the 
method of analogy was applied. The Pivdenno-Rafalivskiy ore occurrence was taken as the standard 
with the introduction of a decreasing similarity coefficient, which was estimated for “ore fields” and 
sections: Lyubeshivske – 0.76, Vydertynske – 0.78, Komarivske – 0.6, Lyshnivske – 0.72, Telcha – 
0.84. As a result, significant unproved resources of category P3 were calculated. However, they are 
not confirmed by the available primary data sources. Moreover, as shown above, the prospective 
resources of the Pivdenno-Rafalivskiy occurrence are also not substantiated. Therefore, the previously 
estimated resources of these areas are subject to exclusion from the assessment of the resources of the 
Volyn ore region. 
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Conclusions 
 
For the Volyn copper ore region, prospective and unproved resources were recalculated. As a result of 
the assessment, the resource potential of the ore region was decreased by more than one order of 
magnitude. The Kukhotsko-Volska metallogenic area is assessed as unpromising for discovering 
copper reserves of industrial interest. The Manevytska metallogenic area also has insignificant 
prospects. The Volynska metallogenic area is characterized by the greatest resource potential of the 
Volyn ore region. The Zhyrychi deposit itself has the greatest prospects for development. 
Nevertheless, while investing in this object, considering all risks and reviewing the assessment 
parameters will be necessary. A group of ore occurrences on the western border of the Hirnytskiy 
Horst (Zhyrychi, Zalisy-Shmenky) is of particular interest. However, the insignificant parameters of 
the ore bodies, their dissemination over the area and along the section, the low copper content, and the 
need for an underground mining method call into question the economic feasibility of their 
development. 
 
References 
 
Batsevych N., Naumko I., & Bilyk L. (2016). Petrochemical features of the volcanic trappean 

formation of areas of junction of the Volyn Paleozoic uplift with the Volyn-Podillya 
monocline. Geodynamics, 1 (20), 75-94. [in Ukrainian] 

 
Emetz A., Zagnitko V., & Prykhodko V. (2005). Mineral compositions and genesis of the ore bodies 

of the Zhyrychi Cu deposit (North-Western Ukraine). Mineralogical Journal (Ukrainian), 27, 
1 (143), 77-91.  

 
Laurel G., Klaus J., Suzanne W., & Connie L. (2020). Mineral deposits of the Mesoproterozoic 

Midcontinent Rift system in the Lake Superior region – A space and time classification. Ore 
Geology Reviews, 126.  

 
Melnychuk V., Polishchuk A., & Melnychuk G. (2011). Mineralogical features and mineralization of 

the Lower Vendian trappean complexes of the southwestern part of the East European 
Platform. Mineralogical Journal, 33 (4), 91–100. [in Ukrainian] 

 
Mineral resources of Ukraine. (2020). Yearbook. Geoinform of Ukraine, Kyiv, 268. [in Ukrainian] 
 
Mykhailov V., Andreeva O., & Sydorchuk V. (2024). Assessment of the investment attractiveness of 

native copper formation of the Volyn ore region. Visnyk of Taras Shevchenko National 
University of Kyiv: Geology, 2(105), 64–75. [in Ukrainian] 

 
Mykhailov V., Kurylo M., Shnyukov S., & Andreeva O. (2023). Prospects of industrial ore-bearing of 

Zhyrychi copper manifestation. Visnyk of Taras Shevchenko National University of Kyiv: 
Geology, 4(97), 66–73. [in Ukrainian] 

 
Sazonets I., & Malanchuk L. (2015). A substantiation of economic feasibility of the development of 

copper deposits in Rivne-Volyn Regions. International Journal of New Economics and Social 
Sciences, 2, 116-120.  

 
Searches for copper deposits within the ore occurrences of the Volyn ore district and prospecting and 

economic assessment on Rafalivka area (2008). Report of NSRGE "Pivnichgeologiya". Book 
1 – 287 p.; book 2 – 248 p.; book 3 – 300 p.; book 4 – 301 p.; book 5 – 328 p.; book 15 – 188 
p. [in Ukrainian] 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



