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Kochubiivka mine: history of formation and development prospects
on the territory of Kryvyi Rih landscape and technical system

Kryvyi Rih landscape and technical system is a unique system that has undergone the process of technogenesis,
transforming natural landscapes into anthropogenic ones. Kryvyi Rih iron ore basin was the basis for its formation in the city
of Kryvyi Rih, Dnipropetrovsk region. It has significant industrial reserves of iron ore. The studies have shown that the most
common anthropogenic landscapes in this system are agricultural, settlement, industrial, water management, forestry,
transport, and others. However, the most significant landscapes are mining landscapes. While studying the history of the
system formation, it is necessary to take into account the sites already mined and to investigate their origin and potential
impact on Kryvyi Rih landscape and technical system. Using as an example the study of Kochubiivka mine, we can analyze
the history of this post-mining facility, identify its features, and suggest possible ways of its optimization.

The purpose of the research is to study the history of Kochubiivka mine, to substantiate the landscape organization, as
well as physical and geographical characteristics of the mine, to analyze the possibility of using the mine in educational and
tourist activities, to consider possible prospects for the development of Kochubiivka mine.

Main material. The article analyzes the history of Kochubiivka mine, focused on its landscape, which consists of a
quarry, a dump and five adits. The optimization measures that will contribute to the future development of this mine are
detailed and substantiated.

The scientific value of this article lies in the fact that it explores the industrial heritage of Kryvyi Rih landscape and
technical system on the example of Kochubiivka mine. It substantiates the history of the mine formation, provides
development prospects, and singles out Kochubiivka mine as a vivid example of the two-tiered landscape structure of
anthropogenic landscapes of this post-mining facility on the territory of Kryvyi Rih landscape and technical system.

Conclusions and further research: The study made it possible to analyze the history of formation and development
prospects of Kochubiivka mine. We used the web-based mapping services Google Maps and Google Earth to analyze the
mine, develop maps and characterize its territorial location and landscape structure. The authors defined the need to
take optimization measures, to improve and promote the Kochubiivka mine for tourist and speleological activities on
the territory of Kryvyi Rih landscape and technical system. It also highlighted the presence of two-tiered anthropogenic
landscapes on the example of Kochubiivka mine, which will serve as a basis for further research.

Keywords: Kochubiivka mine, mining landscapes, Kryvyi Rih landscape and technical system, history of formation, open
pit, dump, adits, development prospects.
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Introduction. The Kryvyi Rih landscape-technical
system is a unique system known for its active
development of technogenesis, which has transformed
natural landscapes into anthropogenic ones in a short
time. The city of Kryvyi Rih, Dnipropetrovsk region
has formed and developed this system based on the
Kryvyi Rih iron ore basin, which has extremely large
commercial reserves of iron ore - more than 18 billion
tonnes. According to Denysyk G.I. [2] and Zadorozhnia
H.M. [2], the most common group of anthropogenic
landscapes in the KLTS is agricultural (61.2% of the
region area), settlement - 13.1%, industrial - 11.5%,
water management - 8.1%, forestry - 3.5%, transport
- 2%, other - 0.6%. However, the mining landscapes
are the most important in the background on the
territory of the KLTS. Therefore, the history of the
Kryvyi Rih landscape and technical system’s formation
does not ignore currently exhausted (post-mining)

Hannivka

Legend

1 - adits

2-shafts of abandoned mines
3-mine shafts

4-mine drifts

S5-mine gangways
6-underground working
7-sinkholes

Fig.1. Speleological objects of the KLTS [5]
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mining facilities. Therefore, there is a question of their
origin,and how they may affect the KLTS in the future.
The author carried out the study on the example of
Kochubiivka mine.

Thus, using Kochubiivka mine, it is possible to
analyze the history of the formation of a certain post-
mining facility, to determine the two-tiered nature of
the mine and its features, and to propose promising
areas for its optimization.

Background studies. Anumber of scientists worked
in the field of anthropogenic landscapes: F. M. Milkov
[11], G. L. Denysyk [2,3], T. A. Klevtsov [9], E. A. Ivanov
[12], G. 1. Rudko [12], I. P. Palamarchuk [12], Hudzevych
[14], and others. The works of V. L. Kazakov [3,4], and
E. A. Ivanov [12], G. M. Zadorozhnia [2], S. V. Yarkov [3],
T. S. Koptieva [6,7,15] highlight the study of quarries
and dumps in more detail. Few works are devoted to the
study of Kochubiivka mine, but Kazakov V.L. [5] in his
study of speleological objects of Kryvyi Rih focused on
this mine, as well as a number of popularised excursions
conducted by Kryvyi Rih local historians.

The purpose of the article is to study the history
of formation of the Kochubiivka mine, to substantiate
the landscape organisation, physical and geographical
characteristics of the mine, to analyse the possibility
of using it in educational and tourist activities, and to
consider prospects for its development.

Summary of the main material. The Kryvyi Rih
landscape-technical system has formed large areas of
mining landscapes over the active period of 150 years
of technogenesis.

The mining industry is responsible for the formation
and shaping of mines.

Through the expeditionary research conducted
from 2006 to 2010 by V. L. Kazakov [5],we know that
the KLTS has several speleological objects of different
type. There are several of them in the KLTS, such
as adits, shafts of abandoned mines, mine quarries,
mine drifts, mine shanks, underground workings
(chambers) and sinkholes. In total, there are 9 of them
on the territory of the KLTS, 5 of which are Kochubiivka
adits, 30-40 metres long. There are 4 other short adits
(25-15 metres) in other quarries (Fig.1). All the adits
belong to the pre-revolutionary period, and are easy to
pass, but some places require climbing [5].

According to the geological dictionary, a mine is 1)
A place where minerals are extracted by underground
or open-pit mining. 2) A mining enterprise that extracts
and processes minerals. It consists of several mines or
quarries united by common administrative, technical
and economic management. Synonymous with mine [1].

Kochubiivka mine 1is located in Ukraine, in
Dnipropetrovsk region, Petrykiv district, north of the
city of Kryvyi Rih, near the village of Hannivka, within
the Kryvyi Rih landscape and technical system, has the
following geographical coordinates: 48.27°29” N 33°52’
79 “E (Fig.2).

The climate of the Kochubiivka mine is temperate
continental. The average January temperature is -6°C,
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Legend: 1 - Hannivskyi quarry, 2 - Pershotravnevy quarry, 3 - sludge storage facility, 4 - Kochubiivka mine

Fig.2. The location of Kochubiivka mine

the average July temperature is +22°C, and the average
annual temperature is +10°C. The highest amount
of precipitation falls in June - July - up to 67 mm, the
lowest in February - March - 25 mm, and the annual
precipitation is up to 483 mm.

G. L. Denysyk and H. M. Zadorozhnia [2] built the
taxonomic system of mining landscapes and the
structure of the KLTS mining landscapes (Fig.3).

Kochubiivka mine belongs to the open pitand dump
landscape complex, a type of terrain of plateau-like
multi-tiered dumps with loose dumps - Kochubiivka
dump. Loose dumps are created by filling loose rocks,
mostly loose and water-bearing, composed mainly
of limestone, clay, marl, and loam. The loose dumps
have significant soddenness and active development
of herbaceous and woody vegetation [6]. In turn, the
Kochubiivka adits belong to the mine type of mining
landscapes. The mine type was formed, respectively,
from the closed development of iron ore deposits and
is divided into two subcategories: mine-failure and
mine-sedentary type of terrain, thus Kochubiivka adits
belong to the mine-sedentary type of terrain. In terms
of mining activity, Kochubiivka mine is a landscape
complex with an open pit, a dump and 5 adits (Fig.4).

The mine-sedentary type of terrain arises because
of brown iron ore extraction and is associated with
the geological and geomorphological features of the
territory. F. M. Milkov [11] refers mine cavities to the

class of industrial landscapes, a subclass of mining
landscapes, a type of underground mine landscapes:

- adits (horizontal passages);

- shafts (vertical passages);

- crosscuts (horizontal passages from the shaft to
the deposit);

- drifts (horizontal passages along the ore deposit);

- shanks with sections, horizons, transition wells
(vertically descending passages for ore passage
downwards);

- mining chambers (three-dimensional rounded
chambers).

According to the geological dictionary, an adit is
a horizontal or slightly inclined underground mine
workings that have direct access to the surface,
mainly on a mountain slope. It services underground
operations [1].

Tunnels are usually used to service mines, they are
located close to adits. The tunnels are laid at an angle to
the ground surface to make it easier to remove iron ore
from the mine.

According to the geological dictionary, shaft tunnels
[from the German stollen - pillar] are horizontal or
gently inclined underground mine opening which has a
direct exit on the surface, mainly on the mountain slope.
It maintains underground works [1].

Tunnels usually maintain mines and they are
located not far from the shaft tunnels. Tunnels are laid
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ML types of Kryvyi Rih landscape-technogenic system

[

1. Quarry-dump landscape complexes

< shallow excavations

< multy-stage dumps

O Dump and monopit types of terrain

O plateau-like multi-stage dump type of terrains

O Crest-like multy-stage dump type of terrains
< Raise dump «technogenic valleys»
O Quarry-dump-lake type of terrains

< Karst sinkhole «blue lakes»
O Quarry-dump-stage type of terrains
O Quarry-lake-stage type of terrains

< Deep reservoirs, deep quarry-staged excavations
o Quarry-stage type of terrains

< Shifts, screes, landslides

| 2. Mine complexes

< Sinkhole craters

O Lake-barren type of terrains

< Slime storage

O Mine-sinkhole type of terrains

O Mine-subsident type of terrains

< Drift-ways, mine shafts, crosscuts, strike entries, blind
shafts with areas, blind shafts with horizons,
transitory pits, mining chambers

Fig.3. Types diversity of mining landscapes of the KLTS

at an angle to the ground, so that it was convenient to
take iron ore out of the mine.

The Kochubiivka mine is named after the Kochubei
family. They were known as Cossack officers, gained
significant status and acquired the status of nobility.
The family has its roots in the Crimean Tatar ethnic
group. The founder of the Kochubei family was Bey
Kachuk, who migrated from Crimea to the Left Bank
and took the name Viktor after being baptised and
enrolled in the Zaporizhzhia army. Viktor Kochubei
inherited all these lands from his relative, Count
Bezborodko [10].

After receiving his inheritance, Mr. Kochubei began
open-pit mining in 1904, extracting iron ore from a
single narrow seam. The deposit was 1.5-3.0 metres
thick. The open pit was the basis of a small mine, and
Kochubiivka open pit operated with delays and for a
short time. In 1904-1906, they mined 39 thousand
tonnes of ore,and in 1913-1914, - 11.5 thousand tonnes
of ore. The short duration of the quarry operation was
due to the fact that profitability was rather low and the
conditions of iron ore extraction were very difficult.
Workers used crowbars, chisels and manually loaded
iron ore into trolleys.
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Kochubiivka mine has been out of operation since
1915. The open pitis 185 m long and 35 m deep. Ithas a
narrow slit-like shape with steep, sometimes rocky and
precipitous slopes. Nearby, there is an old dump, with 5
shaft tunnels and open high underground workings, as
well as the depression on the site of an old mine [10].
Kochubiivka dump was formed in 1904, simultaneously
with the quarry.

The dump consists of overburden of loams and clays.
Itis an uneven hill of 8 m high, with sloping slopes of 160

Ravaged lands

Hannivka

Ravaged lands

Legend:

Kochubiivka mine boundaries
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m long. During the period of 108 years, the surface of the
dump has overgrown with steppe vegetation, including
bitter wormwood, creeping wheatgrass, garden spurge,
horsetalil, field thistle, poplar, goat willow, white acacia,
feather grass and gorse. The dump is not reclaimed, but
over the time, the processes have taken place which
have contributed to this.

After the completion of ore extraction and rock
filling, the surface of the dump underwent a succession
of processes that contribute to the natural recovery

Kochul?ieyevsky mine

Ravaged lands

Fig.4. Landscape structure of the Kochubiivka mine

Fig.5. Kochubiivka quarry [10]
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and development of the dump. At the initial and key
stage, variety of plants seeded the surface of the dump,
such as feather grass, fescue, herbs and other steppe
species. These plants played an important role in fixing
the overburden and preventing its erosion. Thus, the
Kochubiivka dump is a typical example of nature self-
regeneration in an anthropogenic landscape (Fig.5).
The Kochubiivka mine includes the Kochubiivka
adits. These are unique man-made caves where iron ore

ISSN 2075-1893(Print)  ISSN 2409-3173(Online)

was mined with picks, crowbars and dynamite (Fig. 6).

The five entrances leading to them start from the
bottom of the Kochubiivka quarry.

They have a straightforward and branched structure.
The total length of all underground passages is 250
meters. The adits run across the length of the open pit
and were sinking during the mine’s operation to explore
parallel iron ore deposits. The adits have narrow and
squat openings. The ceilings are up to 1.5 meters high.

Fig.7. Walls of the Kochubiivka adits with limonite shale [8]
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Old nails for hanging miners’ lanterns are visible in
the ceiling [10]. The walls of the adits are an exposed
geological structure of the Kryvyi Rih folded structure -
limonite shale (Fig.7).

During the study of the Kochubiivka mine, we
discovered underground workings, which are 2-storey
horizontal cavities. There is a cliff at the entrance, and
the workings are connected into a single chamber up to
12 meters high. Dead ends in both horizontal workings
cut off the darkness of the dungeons. We can see
horizontal balcony faces. These underground workings
are an example of iron ore mining in ancient times [10].

Kochubiivka mine is a vivid example of the two-
tiered anthropogeniclandscapes of the KLTS, the surface
tier being determined by the Kochubiivka open pit and
dump, and the underground tier by the Kochubiivka
adits, which will provide further productive research of
this area.

Thus, the Kochubiivka mine is a complex
anthropogenic independent organisation in terms of
its landscape complex, which is unique for studying the
functioning of the post-mining syste. However, the mine
is currently not maintained and has derivative processes
that lead to its degradation. Kochubiivka mine requires
attention and a certain range of optimization measures
to improve the state of the post-mining system. The
mine attracts a large number of tourists, which offers
a great prospect for it to become more popular and
visited by foreign tourists in the future. A major obstacle
to visiting the mine is its long distance from settlements
and lack of infrastructure.

Therefore, taking into account all of the above
factors, we can see the mine development prospects as
follows:

2023. Bunyck/Issue 37 |

1. To equip special laboratories where you can rent
measuring instruments, flashlights, protective tales,
overalls, first aid Kits, etc.

2. To organize places for geological practice for
applicants from different parts of Ukraine.

3. To arrange a place for camping.

4. To organize places for public catering.

5. To arrange and organize the infrastructure of the
mine territory, namely access and parking for vehicles.
To develop a strategy for cognitive and speleotourism.

Conclusions. For 150 years, the Kryvyi Rih
landscape-technical system has been actively involved
in mining activities, which has led to significant
changes in natural landscapes. Expeditionary
research by V.L. Kazakov from 2006 to 2010 revealed 9
speleological sites in the system, such as adits, mines,
chambers and others. Kochubiivka mine, which is
part of the Kryvyi Rih landscape and technical system,
was developed in the early 20th century but stopped
production in 1915. The discovered underground
chambers and adits testify to the ancient methods
of iron ore extraction. The mine is in a state of self-
development, but has the potential for further
development and promotion, especially as a tourist
destination. To do this, it is necessary to improve the
infrastructure, organize visitor facilities, create the
necessary conditions and attract foreign tourists. We
can do this by establishing the necessary laboratories,
camping and catering facilities. It is also necessary
to develop the infrastructure to the mine and create
a strategy for the development of educational and
speleotourism.
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KOYYBIIBCbKWUIM PYAHUK: ICTOPIA ®OPMYBAHHSA TA MEPCMNEKTUBU PO3BUTKY HA TEPUTOPI|
KPMBOPI3bKOI NAHALWA®THO-TEXHIYHOI CUCTEMMU

KpunBopi3bka naHALWadTHO-TEXHIUHA CUCTEMA € YHIKAIbHOKO CUCTEMOLO, L0 MPOXOAMAA NPOLEC TEXHOreHesy, NepeTso-
PHOOYM NPUPOAHI NaHAWadTH B aHTpoNOreHHi. BoHa chopmysanacs B micTi Kpuswii Pir JHinponeTposcbKoi obacTi Ha oc-
HOBI KpnBOpI3bKOro 3anisopyaHoro baceliHy, AKMIA Mae 3Ha4Hi NPOMMCIOBI 3aNacy 3ai3HuX pya. JoCaiaKeHHS NoKasany,
L0 HAMNOLUMpPEHiLLi aHTpoNoreHHi NaHAWadTH B Ll CUCTEMI - CiIbCbKOrOCNOA4aPChKI, CeNUTEDHI, TPOMMUCOBI, BOAOrOCMO-
[AapCbKi, NicorocnofapcbKi, TPaHCNOPTHI Ta iHWIi. OAHaK, HaMbiNbL 3HaYyLLi NaHAWAdTH - FiPHUYONPOMMUCNOBI. BuBYatoun
icTopito popMyBaHHA cucTeMM, HEODXiAHO BPaxoByBaTH FipHUYOBUAO0OYBHI 06’€KTH, AKI BXKE BiANPaLLbOBaHi, i AOCAILXKY-
BaTW iX NOXOLKEHHA Ta NOTEHLiMHWIA BNAMB HA KpUBOPI3bKY NaHAWAGTHO-TEXHIYHY cucTemy. Ha NpuKnagi f4oCnigKeHHA
KouybiiBCbKOro pyAHMKa MOXHa NpoaHasi3yBaTy icTopito GOpMyBaHHs LibOro MOCTMaiHIHIOBOro 06’€KTa, BU3HAUUTU OTO
0c06/1MBOCTI | 3aNPONOHYBATU MOXK/IMBI LUNAXM ONTUMI3aL,T.

Merta - gocniguty ictopito dopmyBaHHsa KouybiiBCbKOro pygHvKa, 06rpyHTyBaTi NnaHawadTHy opraHisalito Ta ¢isu-
Ko-reorpadiyuHi xapaKTepuUCTUKK PyAHWUKaA, NPOaHaNi3yBaTU MOX/UBICTb BUKOPUCTAHHA PYAHMKA B Ni3HaBasbHIl Ta Typuc-
TWUYHIV 4iANbHOCTI, PO3MNAHYTU MOXAMBI NEPCNEKTUBM PO3BUTKY KouybiiBCbKOTO pyaHMKa.

OCHOBHMIA matepian. Y cTaTTi npoaHanizoBaHo icTopito popmyBaHHA KouybiiBCbKOrO pyAHMKA, aKLEeHTOBaHa yBa-
ra Ha naHgwadTHomy Komnaekci KouybiiBCbKOro pyaHUKa, AKUIA CKNaAaeTbcs 3 Kap'epy, BigBany Ta N'ATbOX LUTONEHb.
[eTanizoBaHo i 06rPYHTOBAHO ONTUMI3aLLiliHi 3aX0AM, AKi CNPUATUMYTb MaibyTHbOMY PO3BUTKY KouybiiBCbKOro pyaHMKa.

HayKkoBe 3Ha4YeHHA AaHOi CTaTTi NONATae B TOMY, WO BOHA AOCAIAXKYE iHAYCTPianbHy cnagwmHy KpnBopi3bKoi NaHa-
WapTHO-TEXHIYHOI cMCTEMM Ha NpUKNaai KouybiiBcbKoro pyaHuKa, 06rpyHTOBYE icTopito GopmMyBaHHA PyAHUKA, HALAE nep-
CMEKTUBM PO3BUTKY i BUOKpeMIOE KouybiiBCbKMI PYAHMK AK ACKPaBWI NPUKAAL ABOAPYCHOI NaHAWAGTHOT CTPYKTYPU aH-
TPOMoreHHUX NaHAWadTiB AaHOTO NOCTMANHIHIOBOTO 06’€KTa Ha TepuTopii KpBOPI3bKOT NaHALIAGTHO-TEXHIUHOI CUCTEMM.

BuCHOBKM i noganbli AOCAiAMKEHHA. BUKOHAHe foCAiAXKeHHA [03BOWMA0 NPOaHanNi3yBaTh iCTOpito GopmyBaHHA Ta
NePCNEeKTUBM PO3BUTKY KouybiiBCbKOrO pyaHWKa; BYB 34iMCHEHNIA aHaNi3 pyAHMKA; 33 AONOMOro KaptorpadiyHmx Beb -
cepsici: Google Maps Ta Google Earth 6yn1 po3pobneHi KapTu i 34ilicHEHa XapaKTepMUCTUKa TEPUTOPIaIbHOTO PO3MILLLEHHS
Ta naHgwadTHoi cTpyKTypu KouybiiBCbKOro pyaHuKa. BuasieHo HeobXiAHICTb 3a1y4eHHA ONTUMI3aLiMHIX 3aX04iB NOKpa-
LWEHHS | monynapm3aLii y TYPUCTUYHIN i cneneocTuuHin aianbHocTi KouybiiBcbKoro pysHuKa Ha TepuTopii KpueopisbKoi
NaHAWAGTHO-TEXHIYHOI CUCTEMM. TaKOK BUOKPEMIEHO HAABHICTb ABOAPYCHOCTI aHTPONOreHHUX NaHAWadTIB HAa NPUKNaai
Kouy6iiBCbKOro pyaHWKa, WO Y MalbyTHbOMY CYryBaTUME MOAANbLWIWM AOCAIAKEHHAM.

Kntouosi cnosa: Kouybiiscokuli pyOHUK, 2ipHUYONpoMUCaosi naHOwagmu, KpugopizbKa AaHOWAGMHO-MeXHIYHa Cu-
cmema, icmopisi hopMyB8aHHSA, Kap’ep, 8i08as, WMOAbHI, Nepcrnekmueu po3gumky.
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