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The evolution of the productive strata structure of the Pervomayske iron ore deposit in 

the context of formation of the Third ore body involved in mining by Pivnichnyi Ore Mining 

and Processing Works in 2015. Six tectonic events, that determined the ore body position 

related to the ore strata on the plan and its attenuation to the depth, were defined and de-

scribed. A conclusion was made that disjunctive dislocations of systems of two deep faults 

that are submeridional Kryvorizko-Kremenchutskyi and sublatitudinal Devladivskyi took 

part in determining geological position and block structure of the body. 

 

 

The Pervomayske deposit of low grade mag-

netite ores (magnetite quatzites) is being mined by 

Pivnichnyi Iron Ore Minind and Processing 

Works. Its productive strata has three ore bodies. 

The First and the Second bodies are extensions 

towards the north of the fifth and the sixth ferru-

ginous horizons of the Saksaganska iron ore pack 

of the Central iron ore region of Kryvbass. Their 

layered bodies having thickness from 100 to 500 

m divided into separate blocks by disjunctive dis-

locations dip steeply (70-85 ) to the west. The 

boundary between the First and the Second ore 

bodies in the sublatitudinal direction is marked 

conventionally: they are divided by big blocks of 

non-economic magnetite-silicate quartzites of the 

seventh schistose horizon, taken to the productive 

strata of the deposit along sublatitudinal disjunc-

tive dislocations of the Devladivskyi deep fault 

system. 

The Third ore body, that is located to 100-500 

m to the west from the First and the Second ones, 

represents a chain of tectonic blocks having cross-

sectional dimension from 10 to 200 m and stretch-

ing from the south-west to the north-east. They 

are separated from the First and the Second ore 

bodies by blocks of non-economic magnetite-

silicate quartzites of the seventh schistose horizon 

and are divided by disjunctive dislocations, zones 

of breccias, cataclasites, mylonites and various 

size blocks of rocks of the seventh schistose hori-

zon. After the data of detailed and exploitation 

exploration, the thickness of the Third ore body 

decreases with its depth. The tectonic blocks of 

the Third ore body thin out at the hypsometric 

levels from -200 to -500 m. 

Mineral and chemical composition, structure 

and texture of the magnetite quartzites of the 

Third ore body are close to those of ores of the 

sixth ferruginous horizon. In this connection it can 

be considered as a fragment of this stratigraphic 

horizon. 

The tectonic nature of the deposit productive 

strata has been an object of many studies [1-12]. 

Majority of authors paid attention to weak mani-

festation of folded tectonic dislocations and very 

active manifestation of disjunctive ones within its 

limits. 

Until recently mining operations were con-

ducted within the First and the Second ore bodies 

at the Pervomayskyi open-pit. Since the beginning 

of 2015 the Third ore body has been taken into 

operation which caused additional geological, 
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mineralogical and technological studies aimed at 

detailization of its structure, ore composition and 

ore preparation characteristics, clarifications of 

formation condition. 

The authors of this article have analyzed the 

results of their own field geological and miner-

alogical observations at the open-pit faces,  previ-

ous researchers data, results of detailed and ex-

ploitation explorations of the deposit. As a result, 

a tectonic map of formation staging of the Third 

ore body and connection of this process with 

morphology evolution of the First and the Second 

ore bodies has been compiled. A chain of tectonic 

events that ended by formation of the recent geo-

logical structure of the productive strata of the 

total deposit has been worked out. 

Event 1. Participation of stratified rock mass 

of banded iron and enclosing formations of  

Pervomayske deposit Kryvorizka Series in the 

tectonic events resulted in the formation of the 

Kryvorizkyi synclinorium (Fig. 1). 

 

 
 

Fig. 1. Location of ferruginous and schistose 

horizons of the Pervomayske deposit after for-

mation of the Kryvorizkyi synclinorium (event 1) 

in the section (I) and on the plan (II). 

 1-6 – stratigraphic horizons of the Saksagan 

Suite: 1 – the seventh ferruginous; 2 – the seventh 

schistose; 3 – the sixth ferruginous; 4 – the sixth 

schistose;  5 –the fifth ferruginous; 6 – the third-

fifth schistose; 7 – line of contacts between strati-

graphic horizons. 

Arrow points the north. 

 

 

Iron-ore and enclosing sedimentary rocks were 

metamorphosed under transitional conditions 

from greenschist to epidote-amphibolite facie of 

dynamothermal metamorphism during the process 

of folding. The layers of ferruginous and enclos-

ing rocks of the deposit located in the eastern limb 

of the Kryvorizkyi synclinorium got steep (up to 

85 ) western dip (Fig. 1.I), their strike was subme-

ridional (Fig. 1.II) 

Event 2. Origination of submeridional disjunc-

tive dislocations in the system of long-living 

Kryvorizko-Kremenchutskyi deep fault. In the 

Fig. 2 two of them are shown. The eastern one 

took position along the boundary between the 

fifth and the sixth ferruginous horizons, subcon-

formable with occurrence of enclosing ferrugi-

nous rock layers. 

 

 
 

Fig. 2. Locations of ferruginous and schistose 

horizons of the Pervomayske deposit after for-

mation of submeridional faults of the Kryvorizko-

Kremenchutskyi deep fault system (event 2) in the 

section (I) and on the plan(II). 

1-7 – see the caption to Fig. 1; 8 – disjunctive 

dislocations. 

 

 

As the result, thin sixth schistose horizon con-

sisting of plastic rocks was cut, its separate lens 

sСКЩО ПrКРЦОЧЭs, ЭСКЭ КrО ПТбОН ЧШаКНКвs Кs “ТЧ-
terformational low metallic ТЧМХЮsТШЧs” ТЧ УШТЧЭ 
ore mass of the fifth and sixth ferruginous hori-

zons, remained. 

The fault, located to the west of the described 

one, took flatter position dipping to the west, in-

tersected the sixth ferruginous, the seventh schis-

tose, and probably, the seventh ferruginous hori-

zons. 
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Event 3. Subsidence along the west submerid-

ional fault of western block, consisting of the sev-

enth ferruginous, the seventh schistose and a 

fragment of the sixth ferruginous horizon (Fig. 3). 

 

 
 

Fig. 3. Location of ferruginous and schistose 

horizons in the section of the Pervomayske depos-

it after vertical movement along eastern and 

western faults (event 3). 

1-8 –see the caption to Fig. 2. 

 

 

Vertical movements were also possible along 

the eastern fault. In the result of subsidence at 

western fault a considerable size fragment of the 

sixth ferruginous horizon sank and was moved to 

the west. 

Event 4. Erosion of the upper part of the de-

posit up to the recent level of peneplanation (Fig. 

4). 

A block of the sixth ferruginous horizon sub-

sided along western fault was partly degraded and 

became a separated fragment of the seventh schis-

tose horizon from the mother part of the sixth fer-

ruginous horizon (Fig. 5, I). On the plan the sub-

sided block of the Third ore body looks as subme-

ridionally elongated band that is parallel to the 

band of the main part of the productive strata of 

the deposit (Fig. 5, II). 

Event 5. Formation of a series of subparallel 

faults of the system of sublatitudinal Devladivskyi 

deep fault (Fig. 6). As a result, the productive 

strata was broken into a series of blocks, limited 

in meridional direction by the boundaries of strat-

igraphic horizons and submeridional faults of the 

Kryvorizko-Kremenchutskyi deep fault system, 

and in latitudinal one by sublatitudinal faults of 

Devladivskyi deep fault system. 

 

 
 

Fig. 4. Location of supposed surface of ero-

sion of ferruginous and schistose horizons in the 

section of the Pervomayske deposit in connection 

with peneplanation (event 4). 

1-8 –see the caption to Fig. 2; 9 – estimated 

location of erosion surface of ferruginous rock 

mass. 

 

 

 
 

Fig. 5. Location of ferruginous and schistose 

horizons of the Pervomayske deposit after com-

pleting the erosion process of their upper part 

(event 4) in the section (I) and on the plan (II). 

1-8 – see the caption to Fig. 2. 

 

 

Event 6. Differentiated adjustments of tectonic 

blocks along sublatitudinal disjunctive disloca-

tions (Fig. 7). In the result, submeridionally locat-

ed band of the Third ore body proved to be frag-

mented; its separate blocks became separated one 

from another by zones of ore, non ore and mixed 

breccias, cataclasites, mylonites and by blocks of 
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low ore magnetite-silicate quartzites of the sev-

enth schistose horizon. The blocks of the Third 

ore body dislocated to the east approached the 

massif of the main part of the productive strata of 

the deposit, but became separated from them by 

blocks of low ore rocks of the seventh schistose 

horizon. 

 

 
 

Fig. 6. Location of ferruginous and schistose 

horizons of the Pervomayske deposit after for-

mation of the series of subparallel disjunctive dis-

turbances of sublatitudinal Devladivskyi deep 

fault system (event 5) (on the plan). 

1-8 – see the caption to Fig. 2. 

 

 

 
 

Fig. 7. Location of ferruginous and schistose 

horizons of the Pervomayske deposit after differ-

entiated adjustments of tectonic blocks along sub-

latitudinal disjunctive dislocations (event 6) (on 

the plan). 

1-8 – see the caption to Fig. 2. 
 

 

To make the figure simpler, the tectonic blocks 

form in Fig. 7 has been given conventionally. Be-

sides, a bend of iron ore mass typical for the de-

posit has not been shown, which influenced its 

orientation in the south (north-east direction) and 

in the north (north-west direction) parts of the 

deposit. 

The results of exploitation exploration of the 

Pervomayskyi open-pit carried out at open-pit 

faces confirmed accuracy of suggested tectonic 

scheme. Its major ideas are used when making 

geological, mineralogical, technological mapping 

of the deposit, when evaluating ore preparation 

characteristics, when elaborating ore blending 

scheme before sending it to the beneficiating 

plant, when fulfilling forward and operating mine 

planning. 
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EVTEKHOV E.V., ISHCHENKO M.I., EVTEKHOV V.D., GEORGIIEVA O.P. Evolution of 
the productive strata structure of Pervomayske deposit of Kryvbas in the context of the 
Third ore body formation. 

Summary. There are three ore bodies in the Pervomayske deposit productive strata. The First and 

the Second ones stratigraphically corresponds to joint rock mass of the fifth and the sixth ferruginous 

horizons of the Saksaganska suite. The Third ore body, which is located in 100-500 m to the west of 

them, is represented by a chain of meridional direction tectonic blocks having size from 10 to 200 m 

separated by disjunctive dislocations, zones of breccias, cataclasites, mylonites, or by various size 

blocks of non economic ferruginous quartzites of the seventh schistose horizon. 
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The thickness of the Third ore body decreases with the depth, at the depth from -200 m to -500 m its 

tectonic blocks thin out. Mineral, chemical composition, structure and texture of magnetite quarzites of 

the Third ore body are similar to ores of the sixth ferruginous horizon. Thus, it can be regarded as a 

fragment of this stratigraphic horizon. The authors of this article utilized  results of their own field geo-

logical and mineralogical observations  and  previous researchers data distinguished several succes-

sive tectonic events that resulted in formation of recent geological structure of the deposit: 1) participa-

tion of Pervomayske deposit iron ore rock mass in formation of the Kryvorizkyi synclinorium; 2) for-

mation of the system of submeridional disjunctive dislocations of the Kryvorizko-Kremenchutskyi deep 

fault; 3) separation along one of faults of a wedge-like fragment in the section at the western part of the 

sixth ferruginous horizon; 4) subsidence of this fragment with displacement to the west along the plane 

of flat submeridional fault; 5) peneplanation of the deposit region to the recent level; 6) formation of 

the series of subparallel faults of the system of sublatitudinal Devladivskyi deep fault, which led to divi-

sion of the productive strata of the deposit, including the Third ore body, into a series of tectonic blocks 

limited in submeridional direction by the contact planes of stratigraphic horizons and by faults of the 

Devladivskyi deep fault system in sublatitudinal direction; 7) differentiated dislocations of tectonic 

blocks along sublatitudinal disjunctive displacements, formation of recent block structure of the depos-

it. 

Key words: Ukrainian Shield, Kryvyi Rih basin, banded iron formation, tectonics, magnetite quartz-

ites. 
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