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 Akchagylskiy

S e q u e n c e  o f  p a r t i - c o l o u r e d  c l a y s. Kaolineous, sandy clays, in places with quartz pebble at 
the bottom (0.0-4.0 m)

S e q u e n c e  o f  r e d - b r o w n  c l a y s. Sandy clays. Quartz-feldspar sands (0.0-16.0 m)

QUATE-
RNARY

S a n d y - c l a y e y  s e q u e n c e  (in cross-sections only). Sands and sandstones quartz, in places with glauconite,
 diverse-grained, gravelous at the bottom. Black clays with coalified fossil remnants. Secondary kaolines (0.0-37.0 m) 
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TO THE GEOLOGICAL MAP AND MAP OF MINERAL RESOURCES OF PRE-QUATERNARY UNITS

CHERNIGIVSKO-BERESTOVSKA LTZ 

G e o c h r o n o l o g i c a l  S c a le
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S e q u e n c e  o f  c l a y s, s a n d s. Grey, ash-grey, greenish-grey clays, in places argillite-like. Quartz, diverse-
grained sands with traces of micaceous material. Aleurolites. Siderite concretions (0.0-106.7 m)
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  Cogna-
  cian

  Campa-
  nian

S a n d y   s e q u e n c e. Greenish-grey sands, quartz with glauconite, diverse-grained, at the bottom  gravelites.
 Greenish-grey sandstones, quartz, in places with siderite. Dark-grey clays. Silica clays (0.0-30.0 m). Ilmenite 
placers are para-genetically related with the sandy rocks of the marine basin coastal line in Chernigivska Depre-
ssion. In Stulnivska Depression, the siderite ore occurrences are para-genetically related to the sandy rocks.
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S e q u e n c e  o f  s a n d s  a n d   c l a y s (in cross-sections only). Grey, feldspar-quartz sands. Sandy, grey,
 dark-grey to black, coaliferous clays. Lenses of brown coal (0.0-54.0 m). Brown coal bodies are related to the
 clayey sediments of the Series.

C l a y e y - s a n d y  s e q u e n c e. Sands, sandstones grey, quartz, quartz-feldspar, in places with kaoline,
 diverse-grained. Gravelites, conglomerates. Cement  carbonate-clayey, in places siliceous, ironiferous. Sandy, 
grey clays, in places with coalified fossil remnants (0.0-38.0 m)
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N o v o p e t r i v s k a  S u i t e. Light-grey, quartz, diverse-grained (from aleuritic to coarse-grained),
 kaolineous sands. Kaoline, white clays, often with iron-enrichment stains, sandy. Secondary kaolines.
 Gravel, gravelites (0.0-40.0 m)

Q Diverse-grained sands, sandy loams, clayey loams, muds, clays (0.0-55.0 m) (in cross-sections only)

J gp2

K pg1

K p2 

P gp2

N np1

N sg1

N cb2
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Barton-
skiy

Khadzhybeyskiy

 P pg2

C l a y e y - s a n d y  s e q u e n c e. Grey, feldspar-quartz, diverse-grained to gravelous, slightly-carbonate sands.
 Sandstones with carbonate cement. Grey, dark-grey, greenish-grey, sandy clays with carbonate and

 gypsum inclusions (0.0-28.2 m)
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Genicheskiy

Lunacharskiy

Simferopolskiy

NEO-PROTERO-
ZOIC  PR3

MESO-PROTERO-
ZOIC  (KLESOVIY)

 PR2

ZAKHIDNOPRYAZOVSKA LTZ

K a m y a n o m o g y l s k i y  C o m p l e x* (1720 Ma)  biotite-albite-microcline aplite-like granites (ig), rare-earth pegmatites (r).2 2

 Pegmatites with zircon-rare-earth mineralization are genetically linked with the rocks of the Complex.

TSENTRALNOPRYAZOVSKA LTZ

K o l a r i v s k i y  C o m p l e x* (1950 Ma)  olivine lamproites, phlogopite-olivine kimberlites, hornblendites (i); olivine-amphibole-phlogopite lamproites (L); olivine-orthopyroxene-phlogopite-amphibole lamproites (cortlandites) (uw); olivinites, 
serpentinites, tremolitites (s). The Complex rocks are prospective for discovery of diamond as well as gold mineralization. Vermiculite occurrences are genetically related to the weathering crust.

C h e r n i g i v s k i y  C o m p l e x* (2090 Ma), generalized succession of phases:
third phase  nepheline syenites (jz), fenites, zones of albitization and albitites (al)3

second phase  clinopyroxene syenites (z) and amphibole quartz syenites (qz); 2 3

first phase  pyroxenites, mica pyroxenites (u)1

Carbonatites, nepheline syenites, their weathering crusts contain apatite and 
rare-metal  rare-earth mineralization. Albitites are prospective for rare-metal 
type of mineralization.

A n a d o l s k i y   C o m p l e x   aplites (ig); muscovite-biotite, leucocratic granites (g); amphibole-biotite porphyry-blastic granites and granodiorites (g;gd); amphibole-biotite shadow, 
banded migmatites (m)

N o v o s i l s k a  A s s o c i a t i o n* - peridotites tremolite-serpentine-chlorite, amphibolised pyroxenites, feldspar hornblendites, tremolite actinolitites (u). 
Copper-nickel mineralization is genetically linked with the Association rocks; discovery of diamond-bearing bodies is possible. Hornblendites are favourable for localization of 
gold-sulphide-quartz mineralization.

.

1350

1700

2000

T o k m a t s k i y   C o m p l e x  (2700 Ma)  chernockites ( ),
 enderbites (en)

Ý

D e m y a n i v s k a  S u i t e  magnetite, amphibole-pyroxene-magnetite quartzites, magnetite-amphibole-two-
pyroxene, graphite-biotite with garnet and sillimanite mafic gneisses and plagiogneisses, in single cases  marbles
 (up to 500 m). The Suite rocks are favourable for the formation of ferruginous quartzite deposits.

 K r u t o b a l k i n s k a   S u i t e   biotite, muscovite, staurolite, andalusite-staurolite, garnet-biotite-muscovite,
 feldspar-quartz schists; biotite-muscovite micro-gneisses; meta-sandstones, meta-gravelites, meta-pebble-stones,
 rarely with boulders (up to 500 m). Staurolite deposits are genetically linked with the Suite rocks; the rocks are 
favourable for localization of silicification and sulphidization zones which control gold mineralization.

S o r o k y n s k i y  U l t r a m a f i c  C o m p l e x* - serpentinized peridotite komatiites, chloritized 
komatiitic peridotites,porphyry serpentinites, tremolitites (s). The Complex rocks are favourable 
for localization of gold  mineralization

O l g i n s k a  S u i t e  amphibolites; actinolite, tremolite, anthophyllite-tremolite, chlorite-serpentine, garnet-biotite and
 biotite-garnet schists; ferruginous quartzites; meta-komatiites (up to 700 m). The Suite rocks are favourable for 
localization of: 1) gold mineralization; 2) spodumene pegmatites which control tantalum-niobium and lithium mine-
ralization. Vermiculite occurrences are para-genetically linked with the weathering crust.

K a i n k u l a t s k a   S e q u e n c e   biotite, amphibole-biotite, biotite- and amphibole-pyroxene, rarely garnet plagiogneisses and mafic gneisses; amphibolites; rarely ferruginous quartzites and eulizites, calciphyre interbeds (more than 3000 m).
 The Suite rocks are favourable for the formation of ferruginous quartzite ore bodies.
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S a d o v a  S e q u e n c e  graphite-muscovite-biotite schists, marbles, phlogopite-diopside calciphyres, diopsidites,
 muscovite-feldspar quartzites (up to 400 m). The Sequence rocks are favourable for discovery of graphite bodies.

S a l t y c h a n s k i y  C o m p l e x  (1900-2190 Ma)  albite, epidote-albite metasomatites (mt ), white albite, tourmaline-bearing, rare-metal pegmatites (r); 2 2

orthite-sphene-bearing rare-earth aplitoid granites (ig); biotite-muscovite-albite-oligoclase granites (g); biotite-microcline-plagioclase, orthite-1 2

sphene-bearing granites (g). With the Complex rocks are genetically linked: rare-metal pegmatites with tantalum-niobium and lithium minera-1

lization; ceramic pegmatite deposits; orthite mineralization and quartz-molybdenum stockworks.

T e m r y u t s k a   S u i t e  feldspar with garnet quartzites; two-pyroxene,
 garnet, graphite, high-alumina mafic gneisses and plagiogneisses; 
marbles, calciphyres, ferruginous quartzites (up to 1500 m). The Suite 
rocks are  favourable for discovery of graphite, ferruginous quartzite
 and high-alumina mineral ore bodies as well as the rocks with scheelite 
mineralization. Vermiculite occurrences are para-genetically linked
 with the weathering crust.
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3800

ÀR åë3

Ý en

PR ëü2

r2ig2

PR ûä1

g1

PALEO-
PROTEROZOIC

 (KRYVORIZHIY)
 PR1

PR sd1

D i b r o v s k a   S u i t e  cummingtonite-magnetite, diopside-
magnetite,sillimanite-muscovite-biotite-magnetite, actinolite-
magnetite quartzites; biotite, graphite-biotite with garnet and 
sillimanite plagiogneisses; biotite amphibolites; garnet-carbonate-
quartz schists; interbeds of marbles and muscovite-diopside 
calciphyres (up to 1000 m). Ferruginous quartzite deposits are
 related to theSuite rocks; the rocks are favourable for graphite 
ore bodies formation.

PR âè1

AR âü3

ÀR tm3

AR ëè3

AR ùä3

D
ra

gu
ns

ka
 S

eq
ue

nc
e U p p e r   S u b - S e q u e n c e   biotite, amphibole-biotite plagiogneisses, amphibolites (up to 1000 m)

L o w e r   S u b - S e q u e n c e   biotite, biotite-amphibole, sillimanite-garnet-biotite, garnet-sillimanite, rarely 
corundum-bearing gneisses; amphibolites, often with garnet, in places clinopyroxene (up to 1200 m). The Sub-
Sequence rocks are favourable for the formation of corundum and sillimanite ore bodies.

ÀR dr1 2

ÀR dr1 1

ORIKHIVSKO-PAVLOGRADSKA LTZ

V o l n o v a s k o - E l a n c h y t s k a   A s s o c i a t i o n* (210-340 Ma)  trachites (t), andesites, andesite porphyries (a), trachy-andesites (ta), trachy-basalts (tb),
 picrite-basalts (wb). The rocks of Association are favourable for discovery of gold mineralization

Z i r k s k a   A s s o c i a t i o n* (296 Ma)  subalkaline gabbroids: feldspar-less essexites and shonkinites (en)

D y k e  C o m p l e x* (1200-1450 Ma)  diabases (b), konga-diabases (qb); biotite-amphibole-plagioclase lamprophyres (c); micaceous hornblendites with sphene, glimmerites (u). Hornblendites are prospective for diamond discovery

V e r k h n y o t o k m a t s k a   S e q u e n c e  biotite-two-pyroxene, amphibole-clino- and amphibole-orthopyroxene
 plagiogneisses; clino- and orthopyroxene mafic gneisses and pyroxene amphibolites (more than 3000 m)

S h e v c h e n k i v s k i y  C o m p l e x  (2850 Ma)  biotite-amphibole granodiorites (gd), amphibole-biotite diorites (d), amphibole-biotite  quartz diorites (qd), clinopyroxene-biotite
 plagiogranites (pg), amphibole-biotite plagiomigmatites (pgm). The zones of silicification and sulphidization, which are prospective for discovery of gold-quartz-sulphide 
mineralization, are para-genetically related to the Complex rocks.

ig1r2mt2

3400

3150
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PR3

                   

Note: * - complexes of intrusive genesis, otherwise  ultra-metamorphic and metamorphic genesis
** - straton is absent in the “Geological map of pre-Quaternary units” but is included in the text

O b i t o c h n e n s k i y  C o m p l e x* - gabbro (n), amphibole melanocratic gabbro-diorites (nd), amphibole diorites (d)
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CHERNIGIVSKO-STULNIVSKA LTZ

jx2

S e q u e n c e  o f  r e d - 
b r o w n   c l a y s, ductile,
 with gliding planes, and 
interbeds of quartz, fine-
medium-grained, clayey
 sand (0.0-16.1 m) S e q u e n c e   o f   i r o n i fe r o u s   s a n d s t o n e s. Brown, diverse-grained,

 ironiferous-quartz, oolite sandstones (“tobacco” iron ores). Grey, dark-grey, 
aleuritic clays. Grey, greenish-grey, fine-grained, quartz, feldspar-quartz sands
 (0.0-50.0 m). Chamosite ore occurrences are related to the ironiferous sandstones.

S e q u e n c e  o f  c l a y s, s a n d s. Yellowish and dark-grey clays, sandy,
 with iron-enrichment stains. Blue-grey, fine-grained, quartz, calcareous sands
 with thin clay interbeds (0.0-50.0 m) 

PRYMORSKA LTZ

C l a y e y - s a n d y   s e q u e n c e. Grey, dark-grey, fine-grained sands, quartz with glauconite, in places kaolineous,
 diverse-grained. Grey, dark-grey, fine-medium-grained sandstones, quartz with glauconite. Dark-grey, micaceous clays. 
Coalified fossil remnants occur. Secondary kaolines (0.0-25.0 m) 

L u n a c h a r s k a  S u i t e. Dark-grey to black, non-carbonate spongolites. Ash-grey sandstones, quartz with traces 
of glauconite, fine-grained. Silica-clay-like clays, dark-grey (0.0-20.0 m). Siderite ore occurrences are para-genetically 
related to spongolites.

G e n i c h e s k a   S u i t e  (in cross-sections only). Grey, greenish to bright-green, diverse-grained, glauconite-quartz 
sands. Fine-grained sandstones, quartz with glauconite. Light-grey to white marls. Grey spongolites. Dark-grey clays. 
Tripoli, silica clays (0.0-80.0 m)
                                                                                                                                                                                                                                                     
                                                                                                                                            

B e r d y a n s k a   S u it e. Grey marls. Chalk-like limestones. Chalk. Tripoli. Flint interbeds and concretions. Light-grey, 
fine-grained sands, quartz with glauconite. Grey, quartz sandstones, in places with calcareous-siliceous cement (0.0-120.0 m).
 Siderite ore occurrences are para-genetically related to sandstones. Marls and sandstones are favourable for localization
 of combustible gases.

S e q u e n c e  o f s a n d y   r o c k s  a n d   m a r l s  (in cross-sections only). Greenish-grey, quartz with glauconite,
 diverse-grained to gravelous sands, sandstones. Grey, sandy marls. Silica clays (0.0-200.0 m). Siderite ore occurrences
 are para-genetically related to sandstones. Marls and sandstones are favourable for localization of combustible gases.

K gp1 

K ln1 

K gn2 

K bd2 

K pm2 

S e q u e n c e   o f  s a n d s  a n d   c l a y s (in cross-sections only). Dark-grey, kaolineous clays. Secondary kaolines. 
Grey, diverse-grained to gravelous, feldspar-quartz, kaolineous sands and sandstones. Lenses and interbeds of coalified 
fossils (0.0-224.0 m)

A l m i n s k a   a n d   K h a d z h y b ey sk a   s u i t e s   u n d i v i d e d (in cross-sections only). Greenish-grey, sandy, 
calcareous, in places kaolineous clays with coalified fossil remnants. Quartz sands. Calcareous sandstones (0.0-35.0 m)

S a r t a g a n s k i   a n d   K o n k s k i   l a y e r s   u n d i v i d e d (in cross-sections only). Organogenic limestones. Sandstones.
 Grey, diverse-grained, calcareous sands with interbeds of pebble-stones and conglomerates. Dark-grey,thin-layered, calcareous
 clays (0.0-27.0 m) 

K u z h o r s k i  a n d  Z b r u c h s k i   l a y e r s   u n  d i v i d e d (in cross-sections only). Dark-grey to black clays, aleuritic,
 with thin sand interbeds. Grey, diverse-grained, quartz sands. Remnants of coalified wood. Rarely interbeds of limestones, 
sandstones (0.0-70.0 m). Slight combustible gas emanations are related to the clays.

S e q u e n c e   o f  o o l i t e   a n d   s h e l l y   l i m e s t o n e s. Shelly, 
oolite  limestones, grey with brown iron-enrichment stains, sandy. Greenish
-grey with brownish shade, quartz, diverse-grained, clayey sands. Grey 
calcareous, sandy clays (0.0-25.0 m)                                                                                                                                                                                                                                                                                                                      

P ôä-ðâ2

N sr-kn1

N kz-zb1

N nm-dn1

N kt-gl1

N v1

N cb2

 N zp2

 N gp2

P pg2 

K a t e r le z s k i   a n d   G e l i k s o v i  l a y e r s   u n d i v i d e d. Organogenic yellow-white limestones. Grey, diverse-
grained sandstones, quartz with calcareous cement. Greenish-grey, diverse-grained, quartz sands. Grey clays with iron-
enrichment stains. Marls (0.0-24.0 m)

**N o v o m o s k o v s k i, V a s y l i v s k i  a n d   D n i p r o p e t r o v s k i   l a y e r s   u n d i v id e d. Oolite limestones,
 light-grey shelly limestones. Grey, quartz sands with fauna remnants. Greenish-grey, thin-layered clays (0.0-35.0 m)
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Bakhchysarayskiy

3

3

3

1  meta-sandstones, 2  meta-gravelites and meta-pebble-stones, 3-8  schists muscovite (3), staurolite (4), actinolite 
and tremolite-actinolite (5), feldspar-quartz (6), graphite (7), garnet (8), meta-komatiites (9) 

1-9  gneisses: biotite (1), biotite-amphibole (2), garnet (3), sillimanite-garnet-biotite (4), graphite (5), biotite-
clinopyroxene (6), two-pyroxene (7), two-pyroxene-amphibole (8), magnetite-bearing (9)

1-2 - mafic gneisses: two-pyroxene (1), biotite-amphibole (2); 3  amphibolites, 4  magnetite amphibolites

1-3  quartzites: pyroxene-magnetite (1), cummingtonite-magnetite (2), muscovite-feldspar (3),
 4 - marbles, 5  phlogopite-diopside calciphyres

1-4  granites: amphibole-biotite porphyry-blastic (1), muscovite-biotite (2), muscovite-biotite with 
garnet (3), biotite orthite-bearing (4), 5  pyroxene-biotite plagiogranites, 6  amphibole-biotite 
granodiorites

1-3  diorites: amphibole (1), amphibole-biotite (2), quartz (3)

1  amphibole quartz syenites, 2  nepheline syenites

1  biotite-amphibole-pyroxene gabbro-diorites, 2  clinopyroxene-amphibole gabbro, 3  subalkaline gabbroids (essexites, shonkinites)

1

1

1

1

2

2

2

4

1

31 2

31 2

4

6 8

65 7 8

4

5

31 2 4 5 6

1 2
1  amphibole-biotite plagiomigmatites, 2  biotite, amphibole-biotite migmatites

7

9

2

4 532

ROCK COMPOSITION

3029

28272625242322

ã

ãã

2120191817ã

ãã

1615

141312111098

7654321 Clays: non-layered (1), thin-platy (2), sandy (3), iron-enriched (4), kaolineous (5), carbonate (6),
coaliferous (7), with gypsum (8), with fauna (9); sands fine-coarse-grained (10), diverse-grained
with gravel and pebble (11), kaolineous (12), coaliferous (13), iron-enriched (14), clayey (15), 
glauconite-quartz (16), carbonate (17); sandstones (18), sandstones with glauconite (19); carbo-
nate (20),ironiferous-quartz oolitic (21); aleurites (22); aleurolites (23); argillites (24); marls (25);
limestones: organogenic (26), flinted (27), oolitic (28); silica clays (29); chalk (30); kaolines:
secondary (31), sandy (32); brown coal (33)

31 32 33

TECTONITES

1  breccias, 2  cataclasites, 3  blasto-cataclasites, 4  milonites, 5  blasto-milonites, 6  tectonites undivided 1 2 3 4b kt
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Untraced trap of hydrocarbon
 combustible gas with two
 gas-bearing layers K  and N2 2
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1-2  migmatization: two-feldspar (1), plagioclase (2)1 2
Metasomatites and metsomatically altered rocks:
albitites (1), secondary quartzites and argillisites (2),
skarn-like rocks and epidosites (3)

Facies of regional metamorphism: a  granulite, b  amphibolite, epidote-amphibolite, c  epidote-amphibolite,  greenschist à b ñ
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ALTERED ROCKS

METAMORPHIC FACIES

DIPPING FEATURES

Dipping: a) the rocks in outcrops; b) the fault planes 70                à)
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Radiological age in Ma, in denominator  determination method used                 
                    U-Pb

 2730              

Minor intrusions of apparently Novosilska Association defined by
 geophysical data

1 2 Out-of-scale marker horizons defined by geophysical and geological data:
calciphyres and marbles (1); graphite gneisses (2); ferruginous quartzites (3)

3

Areas of near-surface location of mafic (1) and felsic (2)
 intrusions 
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3764             Outcrops and their numbers in the map 
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GENETIC TYPES OF DEPOSITS
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Pegmatite

Plutonogenic-hydrothermal

STUDY DEGREE OF DEPOSITS AND OCCURRENCES

Explored deposits with economic reserves

Weakly studied deposits

Assessed non-prospective occurrences

Weakly studied occurrences

Assessed prospective occurrences

In production Conserved

DEGREE OF DEPOSITS ECONOMIC DEVELOPMENT

Exhausted Never been mined

Finding places of organic remnants, figure  number in the list1

Ta,Nb,Li Ta,Nb,Li

Rubidium, caesium Rb, Cs

Niobium

Rb, Nb

Rb, Ta

Nb

Rubidium, niobium, tantalum
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symbols:
major valuable component,
 in parentheses  accompanied one
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SCHEME 
OF LITHO-TECTONIC ZONATION 

OF CRYSTALLINE BASEMENT
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Note:
Deposit (occurrence) symbol arrangement includes: 
   for solid combustible minerals

example:  Å9
number in the list
field of use

Boundaries of: tectonites (a), 
hydrothermally-altered rocks (b)

Boundaries of stratified and non-stratified units: 
proven (a), inferred (b)

Boundaries of bodies of diverse composition inside
 the stratigraphic and non-stratified units (facial)

Boundaries of regional metamorphic facies

Boundaries of weathering crust development 
(in cross-sections only) Boundaries of buried units distribution: Neogene  sequence of ironiferous sandstones (1),

 sequence of limestones (2), Katerlezski and Geliksovi layers undivided (3), clayey-sandy
 sequence (4), Novomoskovski, Vasylivski and Dnipropetrovski layers undivided (5), 
Kuzhorski and Zbruchski layers undivided (6), Novopetrivska Suite (7), Sartaganski and
 Konkski layers undivided (8), Paleogene suites and sequences undivided (9), Cretaceous
 suites and sequences undivided (10), Jurassic  sequence of clays, sands (11)

Note: Boundaries of buried Neogene rocks are coloured arbitrarily.
         Yellow colour shades on the yellow background are hardly recognizable
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