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Geology, geochronology and mining 

in Kryvyj Rig Basin

Unique cross-sections from the bottom (Paleo- and MezoArchean age) to the upper

(Paleo-Proterozoic age) section of the Kryvyj Rig structure.
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Excursion targets are located in the southern part of Kryvyj Rig Structure where in the 

natural and man-made exposures the fragments of several rock complexes are observed

A

B
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TARGETS inspection

The target includes a range of hard rock exposures of the

Meso-Archean Greenstone (Stops 1, 2 and 3) and Paleo-

Proterozoic Meta-Terrigenous (Stop 4), Meta-Ultramafite

(Stop 5) and Banded Iron Formation (Stop 6) complexes in

the right bank of Ingulets River between Rakhmanivka

village in the north and Starodobrovolske village in the

south.
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In tectonic respect it is located in the central part of so called

Tarapako-Lykhmanivske extension which connects Tarapakivska

anticline in the north with Lykhmanivska syncline in the south of

Kryvyj Rig Belt. This is the 500-1000 m wide sub-longitudinal steeply-

dipping to vertical band of Konkska and Kryvorizka series

metamorphic rocks confined to the zone of Kryvorizko-

Kremenchutskiy deep-seated fault.

TARGET A1. Tarapako-Lykhmanivske extension. 

Purpose: acquaintance with the Greenstone and Meta-Terrigenous rock 

complexes

60 m
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In the cliff outcrop 250-300 m long 

and 12-15 m high to the right of 

paved road Kryvyj Rig - Rakhmanivka 

- Lativka - Ingulets the sequence of 

mica quartzites is exposed. This 30-

50 m thick rock sequence lies at the 

base of Greenstone Complex. Similar 

quartzites within meta-basalts in 

lower part of this Complex are also 

known in the central and northern 

Kryvorizkiy Belt. 

STOP A1-1

In the outcrop, quartzites include light-grey and 

white varieties. Fine-, medium- and coarse-

grained rocks are distinguished, of which some 

resemble meta-sandstones. Fine-grained 

quartzites predominate while other varieties 

occur in the interbeds from first centimeters to 

0.5 m thick.
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This "horizon" in the direction from south to

north is observed at the bottom along the whole of

the cross-section of the Novokryvorizka suit from

crossing Ingulets profile (in the far south Kryvyi

Rig structure (1) through Rahmanivskyy

(Lativskyy) drill-holes profile № 20631 and 20630

(in the area that is near the main Kryvyi Rig

structure syncline - 2), then - at the intersection of

the profile of the hole number 17980 (3), then -

more north of the intersection of Central

Saksaghans'kogho profile (4) at the site of the

mine in K.Libkhnehta section. № № 18453,18454

(5), then - more north of the intersection of North

Saksaghans'kogho (Pervomayskogo) profile in

drill holes № № 16880-16885 and 17518 (6).

Geological-Formation scheme of the 

Kryvyi Rig structure

Red point - place of sampling on quartzites radiology 

age; profile number: 1 Inguletskiy profile (Lyhmanivska

syncline); 2 Rahmanivskiy (Lativskiy) profile; 3- profile of the 

Basic syncline site; 4 Central Saksaganskiy profile 

(K.Libknehta section); 5 Pervomajskiy (North Saksaganskiy

profile); 6 Annivskiy profile
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Object dating muscovite quartzites - varieties are light

gray and white color of quartz grain different classes of size.

Quartzites are interbedded with Ser-Q-schists.

Among quartzite for textural-structural features out

fine, medium and coarse turning.

Photomicrographs of quartzite, sample Kp-1 

polarizing microscope, Nicole +.

The main minerals quartzite sample Kp-1 are quartz (90%), 

sericite and chlorite (almost 10%), feldspars less than 1%. Of 

the accessory minerals zircon occurs, ilmenite, sfen.

10 cм
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Scanning electron microscope JSM 6700F, 

Center for collective use IHMR by M.P.Semenenka

National Academy of Science, Ukraine/

operator Litvinenko Y.O:

a-e - crystals with different degrees of mechanical

abrasion (abrasion degree increases from crystal to

crystal and e), almost regenerated crystals with well

visible traces of mechanical abrasion; є, ж - poorly

regenerated crystals; з-к - regenerated crystals with

traces of "layering" increase.

Scanning electron microscope РЕМ-106 И, laboratory precision

analytical studies UkrDGRI operator A. Belous:

а-г, е, і - crystals with "igneous" zoning in their cut involved (at least

the outer zones of growth) facets acute bipiramidy except (d and i),

in which there are only facets blunt bipiramidy; д, є-и - clear zonal

and azonal crystals; з-і - crystals that have undergone a noticeable

regeneration.

Photomicrographs of the surface of the 

crystals of zircon from quartzite Lativsky

horizon (sample Kp-1)
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Photomicrographs 

of sections of 

crystals of zircon 

from quartzite 

Lativsky horizon 

Electron 

microscope РЕМ-

106 И mode BSE. 

Operator 

A.O.Bilous. 

Parts of crystals, which studied the uranium-lead isotope system, numbered about 

them (41-65), which correspond to the numbers table.
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№

points

contents (ppm) Measured ratio Calculated Isotopic ratio Age (million years)

%

U Th Pb Th/U 204Pb/206Pb
207Pb
235U

206Pb
238U

207Pb
206Pb

206Pb 
238U

1s
207Pb
235U

1s

207

Pb
206Pb

1s

41 239 205 165 0.86 0.000001 18.417 0.5720 0.2335 2916 33 3012 18 3076 18 5

42 130 84 91 0.65 0.000048 19.904 0.5798 0.2490 2948 33 3087 18 3178 18 8

43 140 100 105 0.71 0.000240 20.938 0.6176 0.2459 3101 35 3136 18 3158 18 2

46 12 9 9 0.74 0.000429 17.914 0.5708 0.2276 2911 35 2985 19 3035 21 4

47 156 764 96 4.89 0.000733 16.003 0.4908 0.2365 2574 30 2877 18 3096 18 20

48 56 39 44 0.70 0.001068 19.864 0.6477 0.2224 3219 36 3085 18 2998 19 -7

50 45 43 36 0.95 0.000939 21.765 0.6360 0.2482 3173 36 3173 18 3173 19 0

52 92 37 69 0.41 0.000072 21.049 0.6266 0.2436 3136 58 3141 26 3144 21 0

53 93 41 67 0.44 0.000088 19.617 0.6037 0.2357 3045 57 3073 26 3091 21 2

56 66 76 49 1.16 0.000946 19.242 0.6030 0.2314 3042 57 3054 26 3062 21 1

58 209 88 147 0.42 0.000092 19.290 0.6005 0.2330 3032 57 3056 26 3073 21 1

59 86 18 61 0.21 0.000427 20.146 0.6249 0.2338 3130 58 3098 26 3078 21 -2

60 68 39 55 0.58 0.001256 21.356 0.6580 0.2354 3259 60 3155 26 3089 21 -5

61 97 46 71 0.47 0.000223 20.994 0.6216 0.2450 3116 42 3138 27 3152 35 1

62 80 77 46 0.96 0.002072 16.594 0.4710 0.2555 2488 35 2912 27 3219 35 29

63 91 35 66 0.38 0.000378 21.485 0.6279 0.2482 3141 42 3161 27 3173 35 1

64 61 28 45 0.47 0.000821 21.408 0.6176 0.2514 3100 42 3157 27 3194 35 3

65 29 22 21 0.76 0.000008 18.624 0.5840 0.2313 2965 41 3023 27 3061 35 3

Table 1. Results uranium-lead isotope dating of zircon clastogenic cores of quartzite Lativsky

horizon, sample Kp-1.
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The results of the study of uranium-lead isotope systems clastogenic nuclei in crystals

of zircon from quartzite by LAM ICP MS are given in Table.

Points of analysis in crystals – see picture on the Fig. Table 1 and Fig. shows that the

age of the nuclei (with the ratio 207Pb/206Pb) varies in the age range 2998 - 3219 million

years.

Obtained isotopic dates for clastogenic zircon from quartzite – is a satisfactory lower

age limit of the Lativsky horizon formation and therefore - whole Kryvyi Rig series.



12/21

STOP A1-2

At the foot of the first over-flood terrace in the right bank of Ingulets River the dark-grey with 

greenish shade and dark-green fine-medium grained meta-basalts are exposed in the flat 

outcrop 15-20 m long and 25-30 m wide.

In the south of outcrop

representing the lower part of

the column, the rocks are

extensively sheared and

resemble amphibole schists;

abundant iron oxides are

developed along the shearing

planes. The rocks are

composed of plagioclase,

hornblende, quartz, biotite

and chlorite with minor

epidote and minute garnet

grains; accessories: zircon,

apatite, tourmaline and ore

minerals (pyrite and

pyrrhotite). Rock texture is

nematoblastic,

granonematoblastic and

fibroblastic.



13/21

STOP A1-3

The massive meta-basalts with prominent ball- and pillow-like jointing are exposed 

in the small boulder-like outcrops 8 by 7 m in size. From the rocks of Stop 2 these 

basalts differ not only in structure-texture patterns but also in composition. Major 

mineral include amphibole (actinolite and blue-green hornblende, 30-70%), sodium 

plagioclase (20-50%), quartz (up to 15%), chlorite (up to 5%), biotite (up to 5%). 

Carbonate and epidote occur in subordinate amounts. Accessories include ilmenite, 

rutile, zircon, apatite, leucoxene, tourmaline and ore minerals (pyrite and pyrrhotite). 

Texture of the rocks is blasto-ophitic with typical prismatic plagioclase grains 

(oligoclase, andesine, rarely oligoclase-albite) with interstices filled up by hornblende 

apparently developed after pyroxenes. 
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Metabasalts is a small-medium dark greenstone rocks and dark gray with

greenish color. For structural and textural properties within outcrops among them are

a few differences – massive basalts, vesicular basalts, basalts with relics of pillow

lavas and green schists after basalts. Dominate the latter are composed of

plagioclase, hornblende, quartz, biotite and chlorite. Also present minerals of epidote,

garnet, carbonates, and with accessory zircon, apatite, tourmaline and sulphides.

Massive metabasalts are have not only particular textural properties, but also the

composition. They represented actinolite and blue-green hornblende, biotite content

reaches 25%. The main rock-forming minerals are also acidic plagioclase (up to 30%

of the rock), quartz (20%), chlorite (10%). At present the number of subordinate

carbonates and epidote. Group of accessory minerals are zircon, apatite, tourmaline

and opaque.

Vesicular basalts encountered in association with massive cancellations and

composition similar to the last. The difference lies only in the fact that they contain a

single tonsil spherical or ellipse shape fulfilled quartz or quartz-carbonate material.

The size of the vesiculars does not exceed the first millimeters.

basalts with relics of pillow lavas characterized by the presence of globular and

linzovydnyh testurnyh forms.

Submeridional strike rocks and steep fall (to the vertical) and in accordance with

the fall described quartzite.

The rocks are broken by numerous fissures, was reckoned quartz, carbonates

and quartz-carbonate material and form veins and veinlets.
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Oxide Mg - basalts Basalts Andesites

SiO2 48,38 51,06 57,63

TiO2 0,74 1,23 0,95

Al2O3 15,10 15,65 15,05

FeO 11,84 12,84 10,48

MnO 0,23 0,22 0,21

MgO 10,65 6,34 5,09

CaO 10,67 9,88 7,82

Na2O 1,81 2,25 2,10

K2O 0,58 0,53 0,67

Metabasalts Chemical composition

Studying the properties of petrochemical metabazytiv indicates their belonging to

metamorphosed analogues magnesia basalts, andesites and basalts.
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The study of uranium-lead isotope systems of 

different generations of zircon from amphibolite in 

the ion-ion microprobe Shrimp II are shown in the 

table (areas in which the analysis of crystals - in the 

picture). Table and Fig. shows that the oldest age 

(by the ratio 207Pb/206Pb) in 2968 and 2966 million 

years have the nucleus with high uranium content 

and form isometric crystals of zircon as isometric 

shapes (KR3_11.1 and KR3_13.1 – in the table.
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Ділянка 

аналізу

Вміст (ppm)

232Th
238U

206Pbc

Ізотопні відношення, поміряні Ізотопні відношення, розраховані Вік (млн. років)

U Th 206Pb*
238U

206Pb

%

err

207Pb
206Pb

%

err

207Pb*

235U

±, 

%

206Pb*

238U

±, 

%

206Pb
238U

±
207Pb
206Pb

±

KP3_11.1 1433 418 727 0,30 0,02 1,694 0,97 0,2184 0,4 17,76 1,1 0,5902 1,0 2990 ±23 2968 ± 6,8 -1

KP3_13.1 1486 519 764 0,36 0,00 1,672 0,91 0,2180 0,5 17,98 1,0 0,5982 0,9 3023 ±22 2966 ± 8,3 -2

KP3_4.2 215 297 103 1,43 0,22 1,792 1,10 0,2180 0,8 16,58 1,4 0,5567 1,1 2853 ±25 2951 ±14 3

KP3_10.1 1218 407 589 0,35 0,01 1,776 0,98 0,2100 0,4 16,30 1,1 0,5630 1,0 2879 ±23 2905 ± 7,2 1

KP3_4.1 973 251 461 0,27 0,03 1,811 0,89 0,2011 0,5 15,28 1,0 0,5519 0,9 2833 ±21 2833 ± 8,2 0

KP3_2.2 836 84 391 0,10 0,11 1,835 1,0 0,1973 0,6 14,74 1,2 0,5445 1,0 2802 ±23 2796 ± 9,9 0

KP3_2.1 1926 126 859 0,07 0,02 1,925 1,0 0,1880 1,1 13,45 1,5 0,5193 1,0 2696 ±23 2723 ±18 1

KP3_2.3 869 112 343 0,13 0,05 2,180 1,0 0,1667 1,0 10,51 1,5 0,4585 1,0 2433 ±21 2520 ±18 4

KP3_5.1 1373 152 493 0,11 0,10 2,394 0,88 0,1550 0,6 8,867 1,1 0,4172 0,9 2248 ±17 2392 ±11 6

KP3_6.1 2587 145 945 0,06 0,01 2,351 0,84 0,1506 0,5 8,820 1,0 0,4252 0,8 2284 ±16 2351 ±8.1 3

KP3_12.1 1694 86 547 0,05 0,03 2,662 0,91 0,1248 0,6 6,450 1,1 0,3756 0,9 2056 ±16 2022 ±11 -2

KP3_5.2 97,0 20 31,0 0,21 0,31 2,684 1,30 0,1259 1,4 6,310 2,2 0,3714 1,3 2036 ±23 2002 ±31 -2

KP3_1.1 379 238 103 0,65 0,12 3,144 1,20 0,1101 0,9 4,777 1,6 0,3177 1,2 1778 ±18 1784 ±20 0

KP3_3.1 209 174 55,9 0,86 0,18 3,211 1,10 0,1093 1,3 4,615 1,8 0,3108 1,1 1745 ±17 1760 ±25 1

KP3_3.2 570 228 157 0,41 -- 3,111 0,96 0,1083 0,8 4,804 1,3 0,3214 1,0 1797 ±15 1773 ±15 -1

KP3_8.1 333 314 91,1 0,97 0,03 3,145 1,10 0,1087 1,1 4,756 1,6 0,3179 1,1 1780 ±17 1774 ±20 0

KP3_8.2 47 34 12,9 0,74 0,20 3,158 1,90 0,1108 2,6 4,750 3,4 0,3161 1,9 1770 ±30 1784 ±52 1

KP3_9.1 111 102 30,5 0,94 -- 3,131 1,50 0,1074 1,8 4,800 2,4 0,3199 1,5 1789 ±23 1781 ±35 0

KP3_9.2 260 158 72,5 0,63 0,00 3,080 1,20 0,1094 1,2 4,896 1,7 0,3247 1,2 1813 ±19 1789 ±23 -1

KP3_14.1 281 227 76,1 0,83 -- 3,172 1,10 0,1090 1,3 4,757 1,8 0,3154 1,1 1767 ±18 1789 ±25 1

KP3_7.1 1050 161 174 0,16 0,09 5,185 0,99 0,0782 0,9 2,058 1,4 0,1927 1,0 1136 ±10 1133 ±20 0

KP3_7.2 287 91 48,0 0,33 0,12 5,131 1,20 0,0793 1,6 2,100 2,2 0,1947 1,2 1147 ±13 1153 ±37 1

Results of U-Pb dating of zircons from amphibolites (Sample Kp-3, Ingulets River)
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Thus, the formation of basalt flows (recristallized during metamorphism to amphibolites) could occur later 

3.0 billion years. 

Given that the age of the oldest generation of zircon in the most amphibolites - 2960 million years, it can be 

argued that basalt can be formed not earlier than 3.0 billion years and not later than 2.96 billion years ago.
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STOP A1-4

is located on the slope of the first over-flood terrace in the right bank of Ingulets

River, in 130 m up the river course from the Stop 3. The meta-clastolite sequence

is exposed in the small cliff-like outcrop 15-20 m long and 1.5-2 m high. It

comprises association of meta-sandstones and meta-gravelites with minor

inclusions of quartz and quartzite fine pebble. In the column meta-gravelites

predominate composed of well-rounded ellipsoid fragments of quartz and

feldspars. The rocks are highly-weathered with development of kaolinite

aggregates. Cement is composed of sericite-quartz material. The rocks are

extensively sheared with the signs of dynamo-metamorphism expressed in the

oriented arrangement of mica minerals and rolling of quartz and quartzite

fragments which look like thin lenses in the section.
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STOP A1-5

The sequence of sheared and arranged in tight minor folds talc-bearing schists of Meta-Ultramafite Complex is 

exposed in the flat outcrops over the distance of 20 m on the terrace slope. 

Outcropping rocks belong to the upper metakomatiitic formation (talc horizon).

A range of schist varieties is distinguished in the outcrop, which differ in contents of rock-forming minerals.

Essentially talc schists containing 70-80% of talc predominate in the exposures. Carbonates and chlorite are

observed in the schists in roughly equal amounts.

The rocks mainly composed of ferrous

actinolite, 10-30% of talc, about 10% of

chlorite and actually no carbonates are

less developed. The third variety

contains approximately equal

proportions of talc, chlorite, actinolite

and carbonate in the range 10-30%. In

addition, the schists with predominating

chlorite (up to 65-70%) and minor talc,

carbonates and actinolite are observed

in some amount. The accessories in

above rocks include leucoxene, rutile

and titanomagnetite.
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The most common in outcrops significantly talc schists. They are part of 70 - 80% breed

belongs talc and minerals such as chlorite and carbonates belonging to the minor and their number

ranged from 5 to 15% each.

The second most spread is composed of schists which leading role the low iron levels

actinolite. The content of talc in them varies from 10 to 30 vol. %, and chlorite - less than 10%.

Carbonates they are practically absent.

The third is characterized by the abolition of approximately equal amounts of talc, chlorite,

actinolite and carbonate content of which ranged from 10 to 30%.

Subordinated among talc schists shale occupying a part of which is dominated by chlorite (65 -

70 ob'mn.%) and talc carbonate, actinolite and occupy a secondary place. Group of accessory

minerals in these constitute lcx contrast, rutile and titanomagnetite.

Study petrochemical properties described talc schists disclosed numerous drill-halls in Inhulets

deposit (14 km south of Excursion) indicates that all cancellation slates are metamorphosed to

peridotitic analogues, pyroxenitic and komatiitic basalts (Table).

The average chemical composition of talc schists

oxide

komatiitic

basalts

Peridotitic

komatiite

Peridotitic

komatiite

SiO2 49,54 49,11 47,83

Al2O3 12,73 10,35 8,05

TiO2 0,61 0,55 0,41

FeO 12,34 11,60 10,84

MgO 15,76 23,76 28,22

CaO 7,10 3,20 4,11

Na2O 0,94 0,80 0,13

K2O 0,72 0,28 0,25
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Pyroxenite komatiites are layers of 2-5m. They are

interbedded with perydotitic cancellations forming a two-

component rhythms.

In outcrops komatiitic basalt are represented talc-chlorite,

chlorite-schist. They are more specific to the front part of the

section thickness where associated with metaterrigenius rocks.

Thickness described talk shists in the Tarapak-Lyhmanivky

structure

is 15 - 20 m.

Metakomatiitic formation structure in the area INGULETS FERRUGINOUS       

QUARTZITES DEPOSIT (circuiting Lyhmanivska syncline of the Kryvyj Rig structure)

Metakomatiitic formation occurs according to metakonglomerat

rocks-sandstone-schists formation. It is composed of talc-chlorite-

carbonate-aktinilite schists, talc-carbonate rocks

(metamorphosed equivalents of perydotitic, pyroxenitic komatiite

and komatiitic basalts). Less common metasandstone, quartz-

biotite, biotite-quartz-chlorite schist and quartzite barren - primary

terrigenous formation which is characterized to near cross-

section boundary. Dominated perydotitic komatites as walks

capacity from 8 to 20 m, which make up 60-80% of the cross-

section. Pyroxenites komatites and basalts komatiitic basalts

quantity does not exceed 10-25%.
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The highly weathered biotite-chlorite schists with 1-1.5 m thick interbeds of barren

quartzites and highly-oxidized silicate-magnetite and magnetite quartzites are

exposed in the small, 1 by 1.5 m in size, outcrop, at the foot of the minor gully right

slope, nearby the broken railway bridge.

The rock strike is

conformable with

that of the rocks

described above.

The outcrop is not

representative but

the mentioned

rocks association

suggests for its

affinity to the

Banded Iron

Formation rock

complex which

conformably

overlies the talc

horizon.
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In tectonic respect it is confined to the 

eastern limb of the Main Structure of 

Kryvorizkiy Belt. The fragments of 

Meta-Terrigenous Complex are 

exposed in some cliff outcrops over 

the distance about 350-400 m along 

the left bank of Ingulets River close to 

the inhabited locality affiliated at the 

Southern Mining-Beneficiation Plant 

[PivdGZK]. 

TARGET A2. Ingulets River bank outcrops. 

Purpose: assessment the Meta-Terrigenous rock complex, basal meta-

conglomerate-sandstone-schist portion.
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STOP A2-1

The sequence of diverse-pebble meta-

conglomerates, meta-gravelites and

meta-sandstones is exposed along the

left bank of river valley over the

distance of 150-160 m in the cliff

outcrops 8-15 m high. Two- or three-

component rhythms of regressive type

are observed where the lower rhythm

members comprise meta-sandstones or

meta-gravelites and upper ones - meta-

conglomerates.

In the south-east of outcrop, where the

lower part of Meta-Terrigenous Complex

is exposed, the coarse-pebble (up to

boulder) meta-conglomerates

predominate occurring in the batches 1-

5 m thick separated by the meta-

gravelite beds and lenses (from first

centimeters to 1-1.5 m thick).
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In the lower part of exposed section intercalation of meta-gravelite and meta-

sandstone beds is observed. Thickness of meta-gravelite beds decreases upward in

the section from 2-3 m to 10-20 cm, and meta-sandstones, conversely, increases.

By visual appearance and mineral

composition the rocks are

identical. These are light-grey

diverse-grained feldspar-quartz

rocks composed of quartz (75-

80%) and feldspar (10-15%) as

well as micro-quartzite and mica

quartzite (up to 10%) fragments

cemented by quartz-sericite

material with minute biotite and

chlorite flakes. Carbonates,

tourmaline, zircon, monazite,

apatite, rutile and ore minerals

also occur in the cement.
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In the steep cliff 12-15 m long and up to 10 high the sequence of fine-grained

feldspar-quartz meta-sandstones with thin (3-5 cm) meta-aleurolite interbeds is

exposed. Meta-sandstones are similar to those described before.
Meta-aleurolites

are composed

of quartz and

sericite with

minute grains of

carbonates,

zircon and ore

minerals (pyrite

and pyrrhotite).

The prominent

primary bedding

is observed in

meta-aleurolites

expressed in

alternation of

first millimeters

thick quartz and

sericite-enriched

interbeds.
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STOP A2-4

It is located further in 15-20 m from the Stop 3. Here, quartz-chlorite-sericite schists

known as "phyllites" and "phyllite schist" are exposed on the river valley slope in

eluvial heaps and small flat hard-rock outcrops. These are schistose fine- to micro-

grained dark-grey and light-grey with greenish shade rocks composed of quartz and

flaky sericite, in places re-crystallized to muscovite. The biotite and chlorite flakes

also occur in the rocks displaying oriented arrangement and commonly confined to

schistosity planes. Micro-grained carbonaceous matter in amount of 5-15% is

observed in association with chlorite and sericite providing the dark and black

colouring of the rocks. Accessories include tourmaline, zircon, magnetite, rutile and

ore minerals (pyrite and pyrrhotite).
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This one comprises

the major operating

unit of the Southern

Mining-Beneficiation

Plant (PivdGZK)

developed in

Skelyuvatske

ferruginous quartzite

deposit confined to

the Banded Iron

Formation Complex of

Kryvorizkiy Belt.

TARGET A3. The major operating iron-ore open pit. 

Purpose: assessment the Meta-Terrigenous rock complex, the ferruginous 

chert-schist portion.



30/21

STOP A3-1: 1/4

It is located at the observation site of the open pit from where the panorama of

mining works and general structure of Skelyuvatske ferruginous quartzite deposit

are spread before the eyes. To date, the open pit length is 3 km, width - 2.5 km, and

depth by the closed contour - 321 m; number of benches is 26. Mining works are

being carried out in 23 benches of 15 m height. Recorded reserves by 1.01.2007

are estimated to 1,758 Mt including 1,088 Mt in the open pit contour. Projected open

pit capacity is 22 Mt of ore per annum. The mining is carried out by the standard

open-cast method by benches while the annual sinking attains 7.5 m. The ore

transportation to the beneficiation plant and overburden rocks to the dumps is

conducted by railroad facilities and the total length of railroad permanent ways in the

open pit exceeds 300 km. In the processing plant the primary ferruginous quartzite

ores are beneficiated using technology of wet magnetic separation with production

of magnetite concentrate at iron content 64.5-65.2% that further is being supplied for

metallurgy.



31/21STOP A3-1: 2/4 



32/21

Skelyuvatske deposit is confined to the core of Western-Inguletska second-order syncline 

which complicates the Main Structure of Kryvorizkiy Belt.

STOP A3-1: 3/4 
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Western-Inguletska second-order syncline comprises an open asymmetric fold with the limb 

dipping from 25-40o in the core to 50-80o in the north of deposit. The fold hinge plunges to the 

north under angles 10-25o. The limb range in the central part of syncline attains 1400 m and 

plunging depth is about 1000 m. 

STOP A3-1: 4/4 
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It is located in the open pit bench where the section of Banded Iron Formation

Complex is exposed with distinct intercalation of the schist and ferruginous

horizons. Passing the route by open pit benches from the east to west one can

observe the first, second, fourth, fifth and sixth schist and ferruginous horizons.

The rocks are arranged into the minor asymmetric isocline folds and are cut by

the series of variously-oriented fractures into the blocks. The major fault structure

in the deposit is sub-longitudinal Skelyuvatskiy (Kateryninskiy) Fault which

coincides with the axis of Western-Inguletska Syncline. The Fault plane dips to

the west under the angles 65-70o. The block vertical displacement along the Fault

varies from 20 to 230 m. Just in the open pit the Fault is expressed with the zone

of extensive rock crushing and the signs of linear weathering crust.

STOP A3-2
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OBJECT В1

Kryvyj Rig Super-Deep Drill-Hole
(SDDH-8) 

Kryvyj Rig Super-Deep Drill Hole (SDDH-8) is drilled in the

eastern part of Annivska syncline of the Kryvyj Rig Belt according to

joint decision of the State Committee on Science and Technology,

Ministry of Geology, and Academy of Sciences of the former Soviet

Union in 1981 in the framework of Program 0.50.01 – “Studies of the

Earth Interior and Super-Deep Drilling”.

This is the deepest borehole in the Ukrainian shield and third

world drill-hole where Precambrian rocks encountered in great

depth.

The purposes of the SDDH-8 were defined as follows:

 Receiving of additional and important data on Proterozoic and

Archean iron-ore formations

 Study of the deep structure of Kryvyj Rig – Kremenchuk suture

zone and its relationships with surrounding granitoid and

metamorphic complexes

 Study of metamorphic zonation and metasomatism in relation

to ore-forming processes

 Establishment the nature of the seismic boundaries and

complex rock properties

 Solutions of regional problems of stratigraphy, tectonics and

ore formation.
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Assumed project depth of SDDH-8 was put as 12 km. In 1989 by decision of Ministry of Geology of

USSR this amount was put down to 7 km. Actual attained depth is 5432 m and by decision of Ministry of

Geology of Ukraine the drilling is stopped. Deviation angle at noted depth is about 8o, azimuth - 214o,

temperature – 90oC; core outcome during drilling – 85,9%, total length of obtained core – 3107,6 m, exact

linear core fraction per drilled meter – 66,6%.

As a result of SDDH-8 activity it was established the complete intersection of symmetric Annivska

syncline of Kryvyj Rig belt and crossed granitoid-migmatite complex of the Middle-Dniprean granite-

greenstone terrain basement rocks. In the bottom SDDH-8 enter the rocks of Novokryvorizka Suite that

mark the pinch of Saksagan syncline, which western limb is cut by the Tarapakivskiy and Saksaganskiy

reverse faults.

In the Annivska syncline the section mainly represents Kryvorizka Series that starts with

Novokryvorizka Suite (PR1nk consisting of three subdivisions.

Lower part (nk1) is composed of amphibolites with quartz vesicles, quartzies, quartzite-sandstones,

muscovite, andalusite-staurolite-muscovite, quartz-staurolite-muscovite and sillimanite-muscovite schists of

sedimentary origin.

Middle part (nk2) includes amphibolites (sometimes biotitized) with relic vesicular and ophitic textures

and fragments of porphyry with pilotaxite texture, quartz-plagioclase metatuff-sandstones with biotite-

amphibole cement.

Upper part (nk3) consists of metatuff-aleuropelite quartz-plagiolase-hornblende-biotite schists with thin

beds of metatuff-sandstones and metatuff-aleurolites.

Higher in the local stratigraphy SDDH crossed the section of Skelevatska Suite that differs from the

section in Saksagan syncline (where it is three-fold) by less thickness and reduced composition being

presented by the lower part only. It is composed of arkosic metatuff-sandstones and aleuropelitic graphite-

muscovite-biotite schists of metaconglomerate-sandstone-schist rock association, and (in upper portion) of

the carbonate-chlorite-talc and tremolite-chlorite-talc schist layer (upper metakomatiite association) with

interbeds of metaaleurolite quartz-plfgioclase-actinolite-biotite schist (so called “talc horizon”).

PR nk1 2

PR gd1 2

PR gl1 2

PR gd1 1

PR gl1 1

PR nk11
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Upward in the section the rocks of Saksaganska Suite were encountered. This suite in the Annivska syncline is

represented by only lower portion composed of martite-magnetite, silicate-magnetite, martite quartzites as well as

amphibole, garnet-chlorite-biotite, sericite-chlorite graphite-bearing schists. These rocks belong respectively to the first

and second ferruginous and schist horizons.

The rocks of Gdantsivska Suite overlie the above rocks. Two subdivisions are distinguished.

Lower part (gd1) is composed of fine-grained metaquartzite-sandstones, quartzites with interbeds of metapelitic

graphite-andalusite-biotite schists and single layers of magnetite-silicate quartzites.

Upper portion (gd2) is in turn subdivided into three units:

 Lower – metaaleuropelite graphite-andalusite(staurolite)-biotite (sometimes two-mica) schists, metaaleurolitic

graphite-biotite-plagioclase-quartz schists with interbeds of magnetite-silicate quartzites, calcite-dolomite

marbles, quartz metasandstones (with carbonate cement);

 Middle – aleuropelitic graphite-biotite, graphite-garnet-biotite, graphite-actinolite-biotite schists and metaaleurolitic

graphite-biotite-quartz-plagioclase schists;

 Upper – metaaleurolitic garnet-graphite-biotite-quartz-plagioclase and metaaleuropelitic garnet-graphite-biotite

schists with interbeds of garnet-biotite-plagioclase-quartz metasandstones.

The section of Annivska syncline completes with Gleevatska Suite that unconformably overlie previously

described rocks. This Suite is two-folded.

The lower sub-suite includes diverse metasandstones of biotite-quartz-plagioclase, garnet-biotite-quartz-

plagioclase, actinolite-quartz-plagioclase composition in association with metaaleuritic schist of garnet-actinolite-

biotite-quartz-plagioclase composition.

In the upper portion of lower sub-suite occur coarse-fragment rocks (polymictic metaconglomerates, garnet-

actinolite-biotite-quartz-plagioclase metasandstones) in various associations with metaaleurolitic actinolite-biotite-

quartz-plagioclase schists and interbeds of silicate marbles.

The upper sub-suite is composed of metaaleurolitic, metaaleuropelitic andalusite-garnet-biotite-plagioclase-

quartz schists in association with garnet-biotite-quartz-plagioclase metasandstones.

The rock complex in the basement of Kryvyj Rig belt is also crossed by SDDH-8 (see Fig. B1-3.1). It includes

diverse granite-gneisses and migmatites with relicts of hornblende amphibolites, biotite-amphibole mafic gneisses and

plagiogneisses that are assumed to be the members of the mafic gneiss-amphibolite stratified rock association, which

is characteristic for the plagiogranitoid-amphibolite litho-tectonic complex in the basement of greenstone belts of the

Ukrainian shield.


