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SUMMARY 

This study is devoted to key lithological and stratigraphic criteria influencing the development 
of geological hazards in the Dniester river basin. The most important geological outcrops, 
which are monuments of nature and geology located in the Chernivtsi region on the right bank 
of the Dniester River, have not been previously studied in terms of stratigraphy. The studied 
outcrops of Cretaceous and Neogene sediments need to be monitored and preserved. The audit 
of local stratigraphic subdivisions was carried out and the paleontological characteristics of 
stratigraphic schemes of the north-western outskirts of the Ukrainian Shield were 
supplemented. Zonal schemes based on dinocysts and spore-pollen complexes were 
constructed. The Cenomanian, Turonian (Cretaceous) and Tortonian-Sarmatian (Neogene) 
deposits, which are exposed on the right bank of the Dniester, are correlated with the same-age 
deposits of the left bank and adjacent territories. 
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Introduction 
The exhaustion of natural resources and the relentless development of industry and technology pose 
new challenges to science and technology. Therefore, scientists are faced with the task of finding the 
right balance between the needs of humanity and nature conservation. Today in the territory of 
Chernivtsi region there is the most powerful hydro potential of Ukraine as a part of two hydroelectric 
power plants and one Dniester Pumped Storage Power Station (PSP). 
The object of monitoring of our study are Cretaceous and Neogene deposits, on which the Dniester PSP, 
St. Nicholas Monastery and Quarry Sokyryany and other outcrops located on the right bank of the 
Dniester river are built. Once completed, the Dniester PSP will be the largest hydroelectric power plant 
in Europe and the sixth in the world, which is very important in terms of preserving the environment 
and replacing energy generation with alternative and renewable energy sources. On October 7, 2021, 
the fourth hydro unit of the Dniester PSP was launched, and three more are planned to be built. Halytska 
wall - landscape reserve is a part of Khotynsky National Nature Park. The status was granted in order 
to preserve the natural complex on the right bank of the Dniester canyon and its tributaries with valuable 
geological formations (caves, rocks, geological strata). Increases the historical value of this wall built 
into the Neogene deposits of the existing rock St. Nicholas Monastery. Sokyryany quarries are a 
network of artificially created underground passages and labyrinths under the city. Today, the quarry 
of limestone has reached enormous proportions - more than 650 hectares, it is a whole underground 
kingdom, in which the production process continues. 
In the study area as a result of intensive management without taking into account the specifics of 
mountain and foothill conditions, there is a violation of ecological balance. The most dangerous 
exogenous processes in this area in terms of the amount of damage caused to economic objects include: 
landslides, karst, flooding, abrasion, mudslides. The distribution and intensity of these dangerous 
phenomena are determined by the peculiarities of geological and geomorphological structure of the 
territory, its tectonic, neotectonic and seismic regime, as well as hydrological, climatic, hydrogeological 
paleo - and modern conditions. 
Upper Cretaceous deposits are widespread in the western part of platform Ukraine and are represented 
by all stage of the upper part of the Cretaceous system: Cenomanian, Turonian, Coniacian, Santonian, 
Campanian and Maastrichtian. The most complete sections were found by wells in the Lviv-Lublin 
basin, in the western part of the Volyn monocline and in the eastern parts of the Precarpathian trough 
with a thickness from 500 to 1200 m. On the Volyn-Podilska plate, the thickness of Upper Cretaceous 
deposits decreases to 200 m, and on the Western slope of the Ukrainian Shield to 65–140 m. Neogene 
deposits on the right bank of the Dniester River have a thickness of up to 55 m. 
Geological natural monuments of national importance include our previous studies of outcrops located 
on the left bank of the Dniester River near the village of Kitaygorod Khmelnytsky region, and part of 
the Podilsky Tovtry National Nature Park (Shevchuk, Klymenko, 2012). Therefore, similar outcrops of 
the right bank also need to be monitored and preserved. 
Outcrops of Cretaceous sediments of the Dniester district are of particular interest to stratigraphers-
paleontologists as they contain a diverse complex of fossil ancient organisms (brachiopods, gastropods, 
foraminifera, microspongiofauna and others) and organic remains of plant origin (spores and pollen of 
higher plants, wood remains, remains of green and dinophytic algae and others), containing deposits of 
Cenomanian, Turonian. The originality of the Tortonian limestone reef (Neogene) is that it is not 
composed of corals, like most modern and fossil barrier reefs in the world, but it is composed of 
remnants of limestone algae (Lithotamnia), mosses, mollusks, specific sea worms - clearwing moth 
(Serpulа). 
Method 
An important issue contributing to successful construction and proper consumption is understanding 
the geological structure of the region, so stratigraphy is an important tool in this study. 

The Dniester PSP is arranged in Neogene sediments (Tortonian stage), which line the eaves-like 
protrusions of the Upper Cenomanian sediments, which can be traced along the left and right banks of 
the Dniester river in Ukraine and Moldova (Fig. 1). Cretaceous deposits along the left bank of the 
Dniester River (Mohyliv-Podilskyi district of Vinnytsia region) were well studied by stratigraphic 
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geologists in the last century during the construction of the Dniester PSP, namely two dams in the area 
of the village Novodnistrovsk (Chernivtsi region) and between the villages of Kozliv and Nagoryany 
(Vinnytsia region) (Gruzman, Gavrilishyn, 1972; Pasternak, et al., 1987; Gavrilishin et al., 1991). 
Sediments on the right bank of the Dniester River have not been previously studied by stratigraphers. 
Therefore, their place in the stratigraphic schemes of Ukraine is not specified (Gozhik et al., 2013).  

 
Figure 1 The series of outcrops of 
Cretaceous and Neogene sediments 
under the upper reservoir of the 
Dniester PSP (right bank of the 
Dniester River, Vasylivka village, 
Chernivtsi region). The black line 
demarcates the Mesozoic 
(Cenomanian-Turonian) and Cenozoic 
(Tortonian) deposits.  
 

A comprehensive approach using bio- and lithostratigraphic methods was used in the study of Mesozoic 
and Cenozoic sediments of the Dniester region. The Cretaceous deposits were correlated with the same 
ones, which were studied from the outcrops of the right and left banks of the Dniester River according 
to their own results (Shevchuk, 2006, 2010, 2016, 2020; Shevchuk, Klimenko, 2011; Ivanik et al., 2012), 
also taken into account the stratigraphic schemes and paleontological characteristics and other studies 
of the region (Pasternak et al., 1987; Gavrilishinet al., 1991; Gozhik et al., 2008; Shekhunova et al., 
2016; Vasylenko et al., 2016; Ivanik, 2018; Shevchuk et al., 2020; Tustanovska et al., 2021; Ivanik et 
al., 2021; Remezova et al., 2021). 
We investigated sections of Cretaceous and Neogene deposits for comparison with outcrops on both the 
right and left banks of the Dniester river. In total, rock samples were taken for stratification of sediments 
from 12 outcrops and 1 quarry in the Dniester river basin. Outcrop of the left bank of Mohyliv-Podilskyi 
district of Vinnytsia region: 1) near the village of Kitaygorod; 2) quarry near the town of Mohyliv-
Podilskyi; 3) near the village of Kozliv; 4-5) two outcrops between the villages of Kozliv and 
Nahoriany, near the dam №2 of the Dniester PSP; 6) wall on the territory of Lyadovsky monastery; 7-
9) three outcrops near the villages of Bernashivka, Zhvan and Lipchany; also on the right bank of the 
Dniester district of Chernivtsi region: 10) the outskirts of the village of Novodnistrovsk - the wall of 
the Dniester HPP, dam №1; 11) near the village of Halytsya (Halytska wall); 12) outcrop under the 
Dniester PSP near the village of Vasylivka; 13) the series of outcrops in the town Sokyryany under the 
quarry mines (Fig. 2). 

 
Figure 2 The series of outcrops of Cretaceous and Neogene sediments and Quarries in Sokyryany city. 

Results 
On the territory of the right bank of the Dniester there are deposits of ediacarium (vend) up to 60 m 
thick. Remains of ancient skeletal organisms and algae have been found in the sediments of the 
Ediacaran period (Gozhik et al., 2013). Then, up the section, with a stratigraphic break, the deposits of 
the Upper Cretaceous - Cenomanian and Lower Turonian - are exposed. Remains of green and 
dinophytic algae and microspongiofauna were studied in the Cenomanian and Turonian sediments, 
spores and pollen of higher plants - ferns, gymnosperms (pollen and wood residues) and ancestral forms 
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of angiosperms were discovered for the first time in this area. Also, samples of well-preserved fossil 
fungi, represented by palynomorphs - spores, hyphae and individual fragments of fruiting bodies, were 
found in samples from these sediments, among the spores of fungi mainly 90% are conidia. The deposits 
of the upper Tortonian (Neogene) are composed almost exclusively of lithotamnium limestones. 
As a result of the conducted biostratigraphic researches the audit of local stratigraphic divisions was 
carried out and the paleontological characteristic of the Stratigraphic schemes of the north-western 
outskirts of the Ukrainian shield was supplemented. Zonal schemes based on dinocysts and spore-pollen 
complexes were constructed for the studied region, and a correlation of Cenomanian and Turonian 
deposits on the right bank of the Dniester river with the same-age deposits of adjacent territories was 
made. 

The lithological composition of rocks of the Mesozoic and 
Cenozoic on the right bank of the Dniester River is more 
homogeneous and is characterized mainly by limestones of 
various origins. The thickness of organogenic limestones of 
the upper Tortonian (Neogene system) reaches up to 55 m. 
Typical for the left bank deposits belonging to the 
Cretaceous system - writing chalk, crucibles and limestones 
with primate inocerams, on the territory of the right bank is 
not established. 
The similar section from the outcrops of the Upper 
Cretaceous (Cenomanian-Turonian) and Middle Miocene 
(Tortonian-Sarmatian) sediments, which was studied under 
the upper reservoir of the Dniester PSP, was also found in 
the quarries of Sokyryany (central part of the city) and the 
Halytska Wall near the village of Halytsia of Chernivtsi 
region of the Dniester district (Fig. 3). 
Conclusions 
For the first time, the geological environment was 
monitored on the right bank of the Dniester river and the 

geological structure of the research area was clarified. As a result of research, it was found that on the 
right bank of the Dniester the thickness of the deposits of Tortonian (Neogene) is higher, and that of 
Cenomanian (Cretaceous) is lower, in comparison with the left bank of the river. Also, on the right 
bank, Cretaceous sediments are not fully represented - Upper Albian and Upper Turonian sediments 
have not been established.  
The shift of weathered Cretaceous rocks on the studied outcrops has occurred before, to date, the trend 
towards crisis changes has not been observed. Tortonian deposits remain dense and do not contain 
visible cracks. Access to study by geologists of the Dniester PSP remains open, the approach is carried 
out from the road at the foot of the outcrop and agreed with the PSP staff. In addition, the settlements 
of Moldova and Ukraine, located on the banks of the Dniester from hydroelectric power plants to the 
Black Sea, due to the correct choice of rocks that serve as a supporting horizon, do not suffer from the 
destructive effects of floods and spring ice jams. 
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Figure 3 Summary section of sediments 
that are exposed on the right bank of the 
Dniester river in the Chernivtsi region. 
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