LEGEND TO THE SKETCH OF LITHO-TECTONIC ZONES TO THE GEOLOGICAL MAP AND MAP OF MINERAL RESOURCES OF PRE-QUATERNARY UNITS AND STRATIGRAPHIC COLUMNS
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Note: mixed-rocks composition in columns and cross-section and their numeric
ratio are shown with respective proportion of symbols

OTHER SYMBOLS
-59,5 0 020 Drill-holes and their numbers; green number surface altitude of pre-Cretaceous sediments
5100 ,
< Pre-Quaternary rock outcrop and its number
% i Fauna remnant collection points: a) molluscs, b) ostracoda
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Geological boundaries : a) proven, b) possible

Limits of Upper Miocene and Eocene regional stratigraphic units overlain by younger rocks;
bars indicate direction of sediments development
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Meothychniy sub-regio-srage
Novorosiyskiy sub-regio-srage
Kimeriyskiy sub-regio-srage

a) red-coloring
b) carbonate-bearing

Glauconite
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Plagiogranites

Notes. Units with asterisk (¥) are only assigned to cross-sections. Units with (**)
are not exposed at the surface and not shown in cross-sections
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e Q Quaternary System. Loams, clays, aleurolites, sands, mud (83.6 m)
g (in cross-section only)
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PRYDUNAYSKA LITHO-TECTONIC ZONE (LTZ)
S
; Akchagylskiy Nt Terrigenous-clayey sequence. Mica-siliceous-quartz, fine-
% — g and diverse-grained sands with gravel and pebble, clays (114.5 m) VLADYCHEN-LOSHCHYNIVSKA LTZ
o
% ~ Prydunayska Suite. Quartz, fine-grained sands, in places with Nog Clayey sequence. Aleuritic clays, aleurolites with clayey
-9 E:C Kimeriyskiy Nepd detritus and mollusc shells, clays, aleurolites (140 m) cement, with fine-grained quartz sand interbeds (66 m)
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— &3] Pontychniy ] Fourth sub-sequence. Clays, fine, parti-colored chlidolites, ¥+ Terrigenous-clayey sequence. Aleurolites with clayey cement 53
%) = N.d* with gruss and gravel admixture, with diverse-grained clayey Nuip Sequence of sands. Quartz sands with shell debris (35 m) Nutg with clay, fine-grained sand and sandstone, chemogenic limestone and 273 g
o Z sand and sandstone interbeds (32.5 m) brown coal interbeds: clays; quartz fine- and diverse-grained sands s 3
o with shell debris; detritus limestones (119 m) ; =
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N M = . P Th‘ird.sub-.sequence_ Diverse-hrained, pqrtl-color@d «#| Clayey-terrigenous sequence. Alternating clays, g §
z |z | Meotychniy Nud? = chlidolites, with gruss, gravel and pebble admixture, with N.gt aleurolites with clayey cement, quartz fine- and diverse- Clayey sequence. Clays, in places with aleurolite, quartz
2 diverse-grained clayey sand and sandstone interbeds (70.9 m) grained sands and sandstones with clayey cement (72 m) Nig fine-grained sand, clayey pelitomorphic limestone limestone
© M e 2 interbeds (79.9 m)
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» B . = Second sub-sequence. Diverse-grained, parti-colored Dolynska sequence. Clays with interbeds of clayey cl li " et NCC
o 5 N,d2 @ chlldo!ltes, with gruss, gravel .and pebbl'e admixture, with gruss, Nl aleurolites, quartz, feldspar-quartz, fine- and diverse-grained N * a yeg- imes éme ;elque‘nc e. a{fﬁ, mg E:-JCE.S aleuritic, wi Ell‘e}lro 1te,
—_ 5, = gravelite, gonglomerate and diverse-grained clayey sand and sands and sandstones, chemogenic limestones, marls, " 18V quartz }lille_-gr(;llll:le sand, Il‘lﬂge;tone, marl interbeds; organogenic, oolitic,
w s S sandstone interbeds (169.5 m) rarely - brown coal (175 m) § re-crystallized limestones ( m)
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i . ) o . Lymanska sequence. Quartz, feldspar-quartz, fine- and =
@ L First sub-sequence. Coqrse, partl.-colored chlldol_ltes, with % | diverse-grained sands and sandstones with gravel, pebble, § + | Limestone-clayey sequence. Clays, in places carbonate, with aleurolite,
s Nud gruss, gravel apd pebble admixture, with gruss, gravelite and Nul with gravelite interbeds; aleurolites with clayey and carbonate- = Nuvg aleurite, sand and limestone interbeds; organogenic, oolitic, oolite-organogenic,
conglomerate interbeds (122.3 m) clayey cement, clays with thin brown coal interbeds (130 m) § re-crystallized limestones (184 m)
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Priabonian Alminsiy
3]
z ) Terrigenous, carbonate, carbonate-clayey,
m Kumskiy carbonate-terrigenous sequences and
o) m Shabska Suite undivided. Carbonate, in places
o E Bartonian sandy clays' aleurolites with carbonate-clayey cement;
e 8 Pot-sh greenish-grey marls; organogenic, oolitic, re-crystallized
: m Simferopolskiy i;n;gzigﬁzz;(C{galn;,)glaucomte-quartz, fine-grained
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Lutetian
Novopavlivskiy
oy E éﬂ Upper sub-suite. Argillite-like, parti-colored, in places sandy clays with fine-grained sand, sandstone
Tsch £ o and pelitomorphic limestone interbeds (230 m)
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Tithorian Tl *| 2% Lower sub-suite. Alternating parti-colored argillite-like clays, aleurolites and sandstones. In places
des = sand, limestone. marl and gypsum bunches and interbeds (427 m)
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x| g Upper sub-suite. Anhydrites and argillites with gypsum, gypsum-anhydrite, dolomite, limestone, rock
- Tskn ¢ o salt, aleurolite interbeds; sandstones, aleurolites (337.2 m)
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M ) #| 23 Lower sub-suite. Alternating pelitomorphic, fine-grained dolomites and anhydrites; argillites; gypsum,
~ =] T3k 9 T ; .
< E L Y gypsum-anhydrite, limestone, aleurolite, sand interbeds (314 m)
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= ¥ Kazakliyska Suite. Carbonate, in places silicified, often banded argillites with sandstone, aleurolite, limestone,
“ Takz dolomite interbeds; aleurolites with limestone and dolomite interbeds; light-grey, grey, yellowish-grey, re-crystallized,
n organogenic, detritus, strong, in places dolomitized, often breccia-like limestones with argillite, aleurolite and
@ sandstone interbeds (641.7 m)
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- *| Bolgradska Suite. Argillites, in places aleuritic, carbonate, with interbeds of quartz fine-grained sandstones,
o b aleurolites, re-crystallized organigenic, organogenic-oolitic, dolomitized limestones; grey, dark-grey, yellowish-grey,
e - T2y greenish-grey, re-crystallized, in places pelitomorphic, clayey, silicified, often breccia-like, fractured limestones with
i y marl, argillite, aleurolite, sandstone interbeds (628 m)
o Callovian
N 5 +| 2 Upper sub-suite. Sandy argillites with aleurolite, sandstone, limestone interbeds; aleurolites with argillite,
o g 3 & Jaans 5 sandstone, limestone interbeds; quartz, polymictic, fine- and diverse-grained sands with gravel; gravelites and
S Bathonian g conglomerates (916 m)
v Tocirt . é. Middle sub-suite. Dark-grey, black, in places aleuritic, sandy, carbonate argillites with aleurolite, sandstone,
i < limestone interbeds (954 m)
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Bajocian Toar = Lower sub-suite. Dark-grey argillites with grey fine-grained sandstone and aleurolite interbeds; aleurolites;
= DU Tt TPy O [ [ ) < sandstones (654 m)
Rwcrion Ferapontievskiy complex of small intrusions.
- Dykes and dyke-like diabase bodies
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(‘,_J, Carnian aleurolites with carbonate and clayey-carbonate cement (1000 m)
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ﬁ = Anisian Ti-anv dolomites, limestones, dolomite limestones (1700 m) ) %
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id: T * Terrigenous sequence. Red-hro\,\‘m‘gravel-pebbl.e Association of Carboniferous hydrothermal-vein rocks - system of 2 g “
o Induan - conglo{nerat;s, diverse-grained polymictic sandstones and bifurcated veinlets of quartz (q), carbonate-quartz (caq), quartz-barite (gba), § 2 g%
wanawwnd aleurolites with clayey cement (1200 m) quartz-carbonate (qca), carbonate (ca) composition g =2 28
337
[T
.‘._-%‘.‘.‘,‘ .‘%‘.‘ .................................. MAAAAAAAAAANAAMAAAANY : E f:f é
23
o aQ . TR
Bashkyriz : : ; ; =3
% g astikyrian Dolynskiy complex - hydrothermal-metasomatic rocks, paragenetically linked =2 §
; with Dolynskiy complex, and include skarns and skarned rocks (sk), dykes and
8 > Serpl{k110Viﬂf} dyke-like bodies of quartz monzonite-porphyry (qu), pyroxene-hornblende
% ﬁ Visean ! syenites (£), pegmatites (p), quartz-microcline veins (qmi), small intrusive
O 3 Tournaisian bodies of quartz syenites (q &), syenites (&)
Ziganskiy Orlovska sequence. Quartz-sericite-chlorite, chlorite-sericite, dark-grey, Reniyskiy complex - unclear—shaped gabbo (v) and pyroxenite (v) bodies.
black, thin-bedded schists; quartz, grey, thin-bedded, schistose aleurolites; quartz, Dykes and dyke-like bodies of kersantites (k)
grey, diverse-grained sandstones (1500 m)
Khovanskiy
Famennian Ozerskiy
Plavskiy
Optukhovskiy Carbonate sequence. Grey, pink-grey, fine-crystalline limestones (150 m)
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% Evlanevskiy
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f Frasnian Rechytskly Baurchynska Suite. Dark-grey, micro-fine-grained limestones (245 m)
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P Givetian Ardatovskiy
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= Tochkovian Borshchivskiy Kuchul u_yska Suite. Dark-grey argillites with marl and
ﬁ limestone interbeds (65 m)
Pridolian SSl(tl'a\{yn‘tly ® Pugoyska, Tkelska, Kyshynivska, Varnenska,
m Mavan?k}y Trubchynska and Zvenigorodska suites undivided.
z _Ta:'(\)fl[]lzkli\; = Sopg-zv Dark-grey, black, fine-grained, dense, strong limestones (20 m)
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& Ludlowian “Konovskly
% Neyridskiy
5 b Wenlockian AllZ(Jl’lASk.ly‘ = * Chok-Maydanska and Beltsivska suite undivided.
2 Furmanivskiy SuEm-bi Organogenic, pelitomorphic limestones with argillite and
% ) t conglomerate interbeds (120 m)
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Z Lontovaskiy Suvorivska Suite. Diverse-grained polymictic parti-colored (red, brown, reddish-brown)
5 ->3 sandstones with aleurolite, gravelite, argillite interbeds (500 m)
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E 55 i " Vyshn 1vskq Suite. Diverse-grained polymictic parti-colored (red, brown, reddish-brown) Vyshnivska Suite. Grey, quartz sandstones with aleurolite
&) 1ynenskiy sandstones, with gravel and pebble at the bottom (110 m) and argillite interbeds (30 m)
e #| Kanylivska Series. Sandstones, argillites, aleurolites (>110 m)
Kotlynskiy Vokn Kanylivska Series. Dark-grey, black, greenish-grey, dense, uniform, in places banded Vekn 4 €
- argillites (550 m)
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= << g | = = Vong Nagoryanska Suite. Dark-grey banded argillites (340 m)
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I~ 2 A Vojr Yaryshivska Suite. Dark-grey, greenish-grey, in places aleuritic argillites; purple-grey aleurolites; i
L[J_'] 2 light-grey, greenish-grey, fine-grained sandstones with clayey-carbonate cement (360 m)
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FAULTS
a Steeply-dipping reverse-normal, normal-reverse faults
b Major: possible (a) - in cross-section only, overlain possible (b)
d
b Minor: possible (a) - in cross-section only, overlain possible (b), proven (c)
c
a
| Local and side: proven (a), possible (b) - in cross-section only; overlain by
C Jurassic sediments proven (c), possible (d)
| P P R
Con-sedimentation normal faults that were expressed in Kimmerian time and
S affected thickness of sediments. Bars and numbers indicate direction and
60 average displacement amplitude of individual blocks
LN
40 _.  Post-sedimentation flexures in Upper Miocene sediments; numbers and arrows
show displacement amplitude and direction
- Quaternary sediments surface depth isolines (m)
/V Rock deformation (in cross-sections)
—— General direction of tectonic displacement in cross-sections
Unit relationships in the legend
= a) stratigrafically conformable
b b) stratigrafically unconformable
CWMAMAMY () angular unconformities
d — d) undefined
2y in  Drill-holes in cross-sections;
| a) directly in cross-section plane (number and bottom depth (m)
| b) projected onto cross-section plane
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Ay / Geological cross-section line
MINERAL RESOURCES
Group Sub-group Type Deposits Occurrences Genetic types
st i Brown coal Sedimentary
Combustible Solid (| | biochemical
5 Aggregate )
Non-metals Conslruction raw Limestone @ Sedimentary
materials Hisiterials
DEVELOPMENT OF DEPOSITS AND OCCURRENCES
D Explored deposits with economic reserves
| Explored deposits with non-economic reserves
3 Evaluated prospective occurrences
[] Evaluated non-prospective occurrences
L7 Unclear prospective weakly-studied occurrences
COMMERCIAL DEVELOPMENT OF DEPOSITS
s
1] In production
4[] Outof production
4 [Ntg Left- deposit or occurrence number, right - index of host stratigraphic unit
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