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Резюме. Настоящото изследване се базира на биостратиграфски данни от 53 сондажни разреза и хроностратиграфска интер-
претация на 16 сеизмични профила от сухоземната част на Долнокамчийския басейн (ДКБ). Разпознати са седем палеогенски хро-
ностратиграфски единици (Дански, Танетски, Ипрески, Лютески, Бартонски и Приабонски етаж, както и Олигоценска серия). За ви-
зуализирането на тяхното разпространение и пространствени взаимоотношения е създаден триизмерен хроностратиграфски модел.
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Abstract. This study is based on biostratigraphic data from 53 boreholes and chronostratigraphic interpretation of 16 seismic profiles 
from the onshore part of the Dolna Kamchia Basin (DKB). Seven Paleogene chronostratigraphic units were recognized (the Danian, 
Thanetian, Ypresian, Lutetian, Bartonian, Priabonian stages, and the Oligocene Series). For visualization of their spatial distribution and 
relationships, a 3D chronostratigraphic model is created. 
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Introduction

The Dolna Kamchia Basin (DKB, Fig. 1a) is of great 
interest for the oil and gas prospecting in Bulgaria. 
More than 100 onshore boreholes have been drilled 
on a small area of about 300 km2 since the begin-
ning of the 1950s (the geological reports are kept in 
the National Geological Fund, Ministry of Energy).  
Recently, the Paleogene succession in the onshore part 
of the basin (a brief review on the geological setting was 
published by Dimitrov and Georgiev, 2005; Stefanov, 
2018) has been studied by seismic profile’s interpre-
tation (Valchev, Dimitrov, 2018) and applying of a 
3D modeling approach in lithological (Valchev et al., 
2018) and lithostratigraphic aspects (Valchev et al., 
2020). The last article provided data about the exact 

chronostratigraphic range of the recorded lithostrati-
graphic units. The purpose of this study is (i) to  
recognize the exact chronostratigraphic successions 
and (ii) to elucidate and visualize the spatial distribu-
tion and relationships of the chronostratigraphic sub-
divisions by creating a 3D model. The investigation is 
based on integration of reinterpreted biostratigraphic 
data from Shutskaya et al. (1972f1). The collection of 
3D model data base includes defining of individual 

1 Shutskaya, E., Y. Vaptsarova, M. Tanev, B. Goncharenko, D. 
Dencheva, A. Dianov, K. Jekova, V. Ignatova, M. Kehayova, G. Ku-
laksazov, T. Nikolov, A. Olferyev, A. Pozemova, I. Sapunov, Ch. Spas-
ov, S. Stefanov, Y. Tenchov, E. Trifonova, D. Tronkov, P. Tsaneva, V. 
Tsankov, S. Yanev. 1972f. Report on Topic І. Subdivision and Cor-
relation of Borehole Sections in North Bulgaria. Ministry of Energy, 
National Geological Fund, report ІІІ-247, 959 p. (in Russian, unpub-
lished).
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chronostratigraphic bodies after chronostratigraphic 
interpretation of 53 selected borehole sections and 16 
seismic profiles (Fig. 1b). The generating of the 3D 
voxel chronostratigraphic model was performed by 
means of software processing by ArcGIS Pro.

Chronostratigraphic units

Seven Paleogene chronostratigraphic units were 
recognized. They are, as follows: the Danian and 
Thanetian stages of the Paleocene, the Ypresian, 
Lutetian, Bartonian and Priabonian stages of the 
Eocene, and the Oligocene Series. 

The Danian comprises the upper levels of the 
Byala Formation (Bontchev, 1926). It was record-
ed in the areas of the town of Staro Oryahovo, the  
village of Rudnik, and south of the village of 
Shkorpilovtsi. The thickness varies between 70 m 
(in the area of the town of Staro Ofyahovo) to 42 m 
(in southeastern part of the study area). The unit 
covers the Maastrichtian, as the boundary is con-
formable. The upper boundary is an unconformity 
with the Thanetian (in the most southeastern part of 
the study area) or the Ypresian. 

The Thanetian is represented by the entire 
Ko marevo Formation (Datchev, 1975). It was 
proved east of the village of Krusha, the coast-
al area north of the Kamchia River, the area of 
the village of Novo Oryahovo, and north of the  
village of Rudnik. The thickness of the stage  
varies from 20 to 77 m in the northern board of the 
DKB, as it increases to the North and East. In the 
southern board of the basin the thickness is from 
22 m to 112 m, as there is not any trend of its varia-
tions. The lower boundary is an unconformity with 
the Upper Cretaceous or the Danian. The upper 
boundary represents an unconformity with differ-
ent levels of the Ypresian. 

The Ypresian comprises the entire Beloslav 
Formation (Gočev, 1933), Dikilitash Formation 
(Gočev, 1933), and Aladan Formation (Gočev, 
1933) in the northern board of the DKB, and almost 
the entire Dvoynitsa Formation (Juranov, Pimpirev, 
1989) in the southern board of the basin. The stage 
was recorded in the entire study area. Its thickness 
varies from 8 to 56 m in the northern board, as it in-
creases gradually to the East. In the southern board 
of the DKB the thickness varies broadly from 20 m 
(in the area of the town of Staro Oryahovo) to more 
than 2500 m (along the southern boundary of the 
DKB). A possible reason for this thickening is the 
repetition of one and the same stratigraphic levels 
due to the complicated tectonic structure of the 
region. Generally, it decreases to the North. The 
lower boundary is an unconformity with the Lower 
Cretaceous (in the coastal area north of the village 
of Shkorpilovtsi), the Upper Cretaceous, the Da-
nian, or the Thanetian. In the northern board of the 
DKB the upper boundary represents a conformable 
contact or an unconformity. South of the Kamchia 
River the boundary is conformable.

The Lutetian includes the lowermost part of the 
Avren Formation (Gočev, 1933) in the northern 
board of the DKB, and the uppermost levels of the 
Dvoynitsa Formation in the southern board of the 
basin. The lower boundary is conformable when the 
uppermost levels of the Dvoynitsa Formation are of 
Lutetian age, or it is an unconformity. The upper 
boundary is conformable.

The Bartonian comprises the middle levels of 
the Avren Formation in the northern board and the 
lowermost levels of the Dolni Chiflik Member of 
the Avren Formation (Pollak, 1933), in the southern 
board of the basin. The lower boundary is conform-
able. The upper boundary represents an unconform-
ity in the cases where the Avren Formation is of 
Bartonian age. 

Fig. 1. a, Tectonic subdivision of Eastern Bulgaria (after Dabovski and Zagorchev, 2009) with location of the studied area;  
b, sketch with the location of the studied borehole sections (the boreholes, marked in blue provided biostratigraphic data allowing 
dividing of the Lutetian–Bartonian and Priabonian stages) and seismic profiles; 3D models of: c, the base (Lower and Upper Cre-
taceous), the Danian, and the Thanetian; d, the Ypresian; e, the Lutetian–Priabonian; f, the Lutetian–Bartonian; g, the Priabonian; 
h, the Oligocene; i, the Neogene cover

Фиг. 1. а – тектонска подялба на Източна България (по Dabovski, Zagorchev, 2009) с местоположението на изследвания 
район; b – схематична карта с разположението на изследваните сондажни разрези (сондажите, маркирани в синьо, предос-
тавят биостратиграфски данни, позволяващи отделянето на Лютес–Бартонски и Приабонски етаж) и сеизмични профили; 
триизмерни модели на: c – подложка (Долна и Горна Креда), Дански и Танетски етаж; d – Ипрески етаж; e – Лютески–При-
абонски етаж; f – Лютески–Бартонски етаж; g – Приабонски етаж; h – Олигоценска серия; i – неогенска покривка
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The boundary between the Lutetian and Bar-
tonian was not defined because of the scarce bio-
stratigraphic data. Therefore, the exact thickness of 
the two stages was not elucidated. In the 3D model 
they are visualized as a unified body. North of the 
Kamchia River it was established in three areas – 
around the village of Krusha, south of the village of 
Bliznatsi, and the coastal area north of the Kamchia 
River mouth. This body was also proved in the east-
ern part of the southern board of the DKB, as well 
as in the area of the village of Rudnik. 

The Priabonian includes the upper part of the 
Avren Formation in the northern board of the DKB 
and the upper levels of the Dolni Chiflik Member 
in the southern board of the basin. The stage was 
proved in the almost entire southern board of the 
DKB and in the coastal area north of the Kamchia 
River. The thickness is between 120 to 175 m north 
of the Kamchia River and it increases gradually to 
the East. South of the river the stage is between 200 
and 800 m thick, as the thickness increases to the 
East. The lower boundary is conformable in both 
the northern and southern board of the basin. The 
upper boundary represents an unconformity in the 
entire study area. 

The Oligocene is represented by the Ruslar For-
mation (Zlatarski, 1927). It was established in al-
most the entire study area except of its most south-
western part. The biostratigraphic data are scarce, 
and therefore the Rupelian and Chattian stages were 
not divided. The thickness varies from 91 m (Samo-
tino area) to 910 m (Poda area). Both the lower and 
the upper boundaries are unconformable.

3D model

To generate the 3D chronostratigraphic model,  
individual sets of chronostratigraphic bodies were 
established. They include base, cover and six bodies 
of Paleogene chronostratigraphic units (Fig. 1c–i). 

The base is represented by the Upper Cretaceous, 
mainly the Maastrichtian, and it is widespread in the 

whole study area. In a small area along the coastal 
line north of the village of Shkorpilovtsi the base is 
represented by the Lower Cretaceous.

The Danian was proved in three boreholes in the 
southeastern part of the southern board of the DKB.

In total, the Thanetian was established in 12 
borehole sections distributed mainly in four re-
gions: Krusha, Bliznatsi-Kamchia, Staro Oryahovo, 
and Rudnik.

The Ypresian was recorded in all 53 borehole 
sections. It crops out as a narrow strip along the 
southern boundary of the DKB.

The Lutetian–Bartonian were proved in 31 
borehole sections located mainly in four regions: 
Krusha, Bliznatsi-Kamchia, Staro Oryahovo, and 
Rudnik.

The Priabonian was recorded in the same 31 bore-
hole sections. In the other 22 sections the available 
biostratigraphic data did not allow definition of the 
lower boundary of the stage, and therefore in these 
cases Lutetian, Bartonian and Priabonian are visual-
ized as one unified body.

The Oligocene was established in 47 borehole 
sections, as it is distributed in almost the entire 
study area, except in its southwestern part. 

In the northern board, as well as in the eastern 
part of the southern board of the Dolna Kamchia 
Basin, the Paleogene succession is covered by the 
Neogene. The Quaternary deposits have not been 
taken into consideration in the present study.

Conclusion

The compiled database and the 3D chronostrati-
graphic model elucidated the spatial distribution of 
the Paleogene chronostratigraphic units. It reveals 
the position and duration of the hiatuses in the Pa-
leogene section. Thus, it is a reliable base for esti-
mation of sedimentation rates in different parts of 
the Dolna Kamchia Basin and for further investiga-
tions in the field of the basin analysis and sequence 
stratigraphy.
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