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Abstract. Crude oil and natural gas remain critical energy resources, sustaining energy security and still irreplace-
able by renewable alternatives. In Bulgaria, most of the onshore fields are in mature to late stages of exploitation, 
while others have been classified as depleted. This highlights the need for a reassessment of existing methodolo-
gies and the development of innovative approaches. The National Scientific Program for Critical Raw Materials 
addresses this challenge by collecting, systematizing and synthesizing extensive archival data from the National 
Geofund and other sources to evaluate the conventional hydrocarbon potential of Northern Bulgaria. The research 
during the first year of the program implementation is focused on the identification and characterization of petro-
leum system elements, including source rocks, reservoirs, seals, and traps. Additionally, analysis of the existing 
accumulations are made, incl. Pisarovo, Devetaki, Aglen, Kriva Bara, Dolni Dabnik, Gorni Dabnik and others. The 
integration of lithological, geophysical, and geochemical datasets facilitates preliminary prospectivity mapping, 
thereby identifying opportunities for extending brownfield lifespans, optimizing recovery factors and delineating 
future exploration targets.
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Introduction

Crude oil and natural gas remain central to the global 
energy mix, despite the rapid growth of renewable 
energy resources. Their strategic role in maintain-
ing energy security, particularly during the present 

turbulent geopolitical and economic environment, 
remains irreplaceable. Domestic oil and gas produc-
tion in Bulgaria has always been important, even if 
its role has been modest. However, most onshore 
oil and gas fields discovered during the mid-20th 
century are currently in a mature or final stage of 
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exploitation. This raises critical questions regarding 
the sustainability of production and the future of the 
sector. Several oil fields, such as Tyulenovo, Dolni 
Dabnik, Gorni Dabnik, Dolni Lukovit, Staroseltsi, 
Selanovtsi, and Bardarski Geran, remain in produc-
tion, but at reduced rates compared to their peak 
exploitation. Conversely, fields including Devetaki, 
Pisarovo, Aglen, and Deventsi have been classi-
fied as depleted or with marginal reserves. These 
so-called “exhausted” deposits offer significant 
potential for reassessment. Advances in reservoir 
characterization, dynamic modeling and enhanced 
recovery technologies will prolong the operational 
lifespan of brownfields and increase recovery fac-
tors.

At the same time, Northern Bulgaria retains geo-
logical potential for new exploration. The Moesian 
Platform comprises thick Mesozoic successions 
with proven petroleum systems, yet many areas 
remain underexplored or insufficiently evaluated. 
Considering this, the National Scientific Program 
for Critical Raw Materials (WP I.3.1) aims to sys-
tematically assess the conventional hydrocarbon 
potential of Northern Bulgaria.

The first-year program implementation focuses 
on collecting and synthesizing archival and scien-
tific data to provide an integrated overview of petro-
leum system elements and existing accumulations. 
This contribution presents the key outcomes of this 
work. It provides a baseline for future detailed in-
vestigations.

Geological setting and stratigraphic 
framework 

Northern Bulgaria is part of the central and north-
western sector of the Moesian Platform (MP), a sta-
ble crustal domain that is bordered to the north by 
the Carpathians and to the south by the Balkanides. 
The basement is composed of Paleozoic crystalline 
complexes, which are unconformably overlain by a 
thick sedimentary succession reaching up to 7–8 km. 
The cover is primarily composed of gently dipping 
Mesozoic and Cenozoic shallow-marine siliciclas-
tic and carbonate deposits, indicative of a long-term 
platform evolution (Dabovski, Zagorchev, 2009). 
The hydrocarbon occurrences in the region mostly 
associate with the Mesozoic strata. Productive res-
ervoirs are primarily developed in Middle Triassic 
dolomitized carbonates of the Doirentsi Formation 
and in basal Lower Jurassic sandstones of the Ko-
stina and Bachiishte formations. The petroleum po-
tential of the area results from the combined control 
of the tectonic setting, depositional environments, 

and reservoir quality, which collectively govern hy-
drocarbon generation, migration, and entrapment.

The tectono-stratigraphic evolution of the Moe-
sian Platform was ruled by several key phases (Geor-
giev et al., 2001). During the late Permian to Trias-
sic period, extensional tectonics along the northern 
Tethyan margin resulted in the formation of asym-
metrical graben systems, which were controlled by 
major fault zones. These structures accommodated 
thick successions of continental to shallow-marine 
clastics and carbonates. A subsequent widespread 
marine transgression during the Middle to Late Tri-
assic established an extensive carbonate platform 
with deposition of massive limestones and dolo-
mites (Budurov, Trifonova, 1999).

Contractional tectonics referred to as Old Cim-
merian compressional phase (Atanasov, Georgiev, 
1993) led to uplift and erosion at the end of the 
Triassic. This tectonic event is particularly evident 
in eastern Central Northern Bulgaria, where Upper 
Triassic sediments locally absent. Many petroleum 
accumulations in the region are closely related to 
traps located near the erosional surface at the Trias-
sic–Jurassic boundary (Georgiev et al., 1993).

During the Early to Middle Jurassic, regional 
subsidence associated with a passive margin devel-
opment created a series of horst and graben struc-
tures (Dabovski, Zagorchev, 2009). These struc-
tures controlled the distribution of depositional 
environments, encompassing deep-water anoxic ba-
sins, where the accumulation of organic-rich shales 
as well as shallow-marine and deltaic systems with 
enhanced reservoir potential have been observed 
(Tchoumatchenco, 2006). These tectono-sedimen-
tary settings established the essential architecture 
of the petroleum systems within Northern Bulgaria. 

Methods and materials

The primary objective of the first-year activities 
within WP I.3.1 was the systematic collection, veri-
fication, and integration of diverse datasets cover-
ing the petroleum geology of Northern Bulgaria. 
A multi-disciplinary approach was adopted, com-
bining archival, analytical, and interpretative data 
sources. The borehole data was obtained from ar-
chival sources. Lithological logs, stratigraphic cor-
relations, and petrophysical measurements were 
retrieved from the National Geofund. These materi-
als provide the historical foundation for petroleum 
exploration in the region and serve as primary evi-
dence for reconstructing the geological structure. A 
comprehensive compendium of laboratory results 
was assembled, encompassing Rock-Eval analyses 
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with Total Organic Carbon (TOC), HI, OI, Tmax, 
and Production Index. These datasets were instru-
mental in evaluating the generative potential of the 
Triassic and Jurassic intervals, and in distinguish-
ing kerogen types. Our approach was to incorporate 
well log data, regional structural maps, and seismic 
interpretations (where available) in order to delin-
eate reservoir geometries, identify trap configura-
tions, and assess the tectonic setting. A comprehen-
sive review of a wide range of scientific publica-
tions, conference papers, and technical reports was 
undertaken to provide additional context and to val-
idate the interpretations derived from the primary 
data. The integration of these datasets into a unified 
database facilitated cross-correlation of stratigraph-
ic intervals, geochemical properties, and reservoir 
parameters. This methodological framework is de-
signed to ensure the consistency of the data, whilst 
also to provide a platform for future modelling and 
reassessment. This will include the preparation of 
type sections, facies maps, and prospectivity evalu-
ations, which will be refined in subsequent stages of 
the Program.

Results and discussion 

Three stratigraphic intervals onshore are well-stud-
ied in the last 50 years. They represent the main per-
spective source rocks in Bulgaria – Mitrovtsi Fm, 
Ozirovo Fm and Etropole Fm. 

Mitrovtsi Formation (Middle Triassic, mostly 
Ladinian in age) is a clayey-siltstone-carbonate suc-
cession, consisting of irregularly alternating shales, 
clayey siltstones, clayey limestones, and marls, 
dark grey to black in colour. It is about 100 m thick, 
but in places it reaches 218 m (Botoucharov et al., 
2004). In large scale its sediments have been denud-
ed by pre-Jurassic erosion. TOC values range from 
0.3–0.9%, HI up to 72, with Tmax 430–445 °C, re-
flecting type II/III kerogen, dominantly gas-prone 
under mature to post-mature conditions (Wells R-1 
Bohot, R-14 Krushovitsa, and R-1 Beglezh) (Bot-
oucharov et al., 2004).

The Lower–Middle Jurassic succession in 
Northern Bulgaria contains two main hydrocarbon 
source intervals, identified through lithological, 
geochemical, and well-log data (Georgiev, Ilieva, 
2007): Stefanets Member (Etropole Formation), 
and the Bukurovo Member and upper Dolni Lu-
kovit Member (Ozirovo Formation). Geochemi-
cal analyses (Rock-Eval, GC–MS) indicate that 
the Etropole shales are enriched in organic matter 
(TOC 1.2–1.5%) with hydrogen indices (HI) up to 
652, typical of type I–II kerogen, and Tmax values 

of 438–442  °C, reflecting a mature oil-prone sys-
tem (Botoucharov et al., 2004). Similarly, the Ozi-
rovo Formation shows TOC around 1.3%, HI up to 
654, and Tmax ~440 °C, also consistent with type 
I–II kerogen and efficient oil generation. Produc-
tive indices (PI 0.18–0.21) confirm early to peak 
maturity, supported by vitrinite reflectance values 
(R0 ~0.64%), (Botoucharov et al., 2004). The com-
bined thickness of these intervals exceeds 400 m in 
many locations, with maximum development in the 
Selanovtsi Graben (up to 1000 m) and the Lovech-
Lukovit zone (over 1500 m). In these depocenters, 
the source intervals constitute more than half of the 
Lower–Middle Jurassic complex, ensuring suffi-
cient organic richness and volume to generate com-
mercial hydrocarbon accumulations.  

Based on the integration of borehole data, litho-
logical descriptions, and geochemical evidence, 
nine stratigraphic intervals have been outlined as 
prospective for conventional hydrocarbon accumu-
lations in Northern Bulgaria. These horizons reflect 
the interplay of depositional environments, facies 
variability, and structural controls on reservoir de-
velopment, presented here from younger to older 
lithostratigraphic units:

1. Lopyan Member, Etropole Formation (J2). 
Although not a traditional exploration target, the 
Lopyan sandstones show upward coarsening and 
improved reservoir properties, as indicated by geo-
physical log responses (PS, Res, NEU). The interval 
directly overlies the Stefanets Member (a proven 
source rock) and is capped by the Shipkovo Mem-
ber, providing a favorable source–reservoir–seal 
assemblage. Critical risks include compaction at 
depths exceeding 3200–3300  m and lateral facies 
replacement towards the Nefel Member in west- 
and southwards.  

2. Suhindol Member, Ozirovo Formation (J2). 
Commonly developed as dense crinoidal lime-
stones, this member is often non-reservoir. How-
ever, local intervals with more organogenic textures 
display enhanced porosity, confirmed by the Glava 
and Brenitsa wells. Oil shows, such as 16 t recov-
ered from well R-1bis Glava, demonstrate its poten-
tial when combined with adjacent source intervals 
(Bukorovo and Stefanets members) and effective 
sealing by the Shipkovo Member.

3. Dolni Lukovit Member, Ozirovo Fm (J1–2). 
It is composed of low-porosity, low-permeability 
limestones. However, in some areas where it is 
fractured near faults and erosional surfaces, it could 
be a typical reservoir (R-2 Iskar West and the east-
ern part of the Dolni Lukovit field). In 2007–2008, 
exploration drilling near the village of Deventsi 
(8.5 km northeast of Cherven Bryag reached a to-
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Fig. 1. Main hydrocarbon generation potential and prospective exploration zones in Northern Bulgaria. Distribution of oil and gas 
accumulations, gas-condensate fields, and main migration pathways, based on well, geochemical, and structural data (after Ata
nasov et al., 1984; Todorov et al., 20081 (OGEP Plc. archive and data); Georgiev et аl., 2001, with modifications).

tal depth of 5,902 m, terminating in Lower Trias-
sic clastic deposits. Even though deeper formations 
the primary drilling targets, several intervals within 
the Lower–Middle Jurassic section showed unex-
pected gas indications. A 22 m thick interval in the 
Ozirovo Formation (4,141–4,180 m) was perforated 
and tested, revealing reservoir potential previously 
unrecognized in this stratigraphic level. The well 
is situated close to a system of extensional listric 
faults along the southern margin of the Moesian 
Platform, where dolomitization processes appear 
to have enhanced reservoir quality. Examination 
of drill cuttings indicated features typical of hydro-
thermal alteration, including saddle dolomite crys-
tals, abundant sulphide phases, partially dissolved 
limestones, and pyrobitumen films lining pore spac-
es. The tests recorded high overpressures and an ab-
sence of formation water, consistent with hydrauli-
cally isolated dolomite bodies formed by localized 
hydrothermal fluids (Zilinski et Al., 2010). Such 
conditions suggest that similar confined reservoirs 
may occur along fault-controlled zones elsewhere 
in the southern Moesian margin, providing an ad-
ditional exploration play that complements the con-
ventional petroleum system framework in Northern 
Bulgaria.

4. Kostina Formations (J1). This relatively thin 
unit is one of the most productive reservoir intervals 
in the region, hosting accumulations at Dolni Lu-
kovit, Bardarski Geran, Marinov Geran, Butan, and 
Iskar West (the last commercial discovery in Bul-

garia, during 2011). However, data from numerous 
wells within Northern Bulgaria and adjacent areas 
indicate frequent absence of these sediments at the 
base of the Lower–Middle Jurassic succession, or 
the lack of effective reservoir facies. This is com-
monly associated with increased clay content and/or 
diagenetic compaction. The key factors controlling 
reservoir presence in these formations are the lateral 
variability of the clastic input, rapid facies changes 
leading to thinning or pinching out of sandy inter-
vals, and significant compaction at depths greater 
than 3,200–3,300 m (Marinovska, Georgiev., 2017). 
These characteristics must be carefully considered 
when delineating prospective zones for further ex-
ploration.

5. Upper Triassic sandstones (T3, Moesian 
Group). Among the Group thin sandstone beds (a 
few meters thick) interbedded with clayey-silty 
sediments form a limited reservoir interval. Despite 
their restricted lateral extent, these sandstones can 
host hydrocarbons under favorable structural con-
ditions, as demonstrated by production in the Sta-
roseltsi area.

6. Rusinovdel Formation (T3, Carnian). Pri-
marily carbonates, this unit generally shows poor 
reservoir quality. However, local improvements oc-

1 Todorov et. al. 2008. Final Report on the Assessment of the Petroleum 
Potential of Block 1-1 Pleven (in Bulgarian).
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cur in cleaner limestone facies or in fractured zones 
associated with fault systems (e.g., Bohot, Krusho-
vitsa-Gorsko Slivovo fault zone). Although consid-
ered a secondary target, it may be of interest where 
fracture porosity is developed.

7. Doirentsi Formation with the Dolni Dab-
nik Member (T2, Anisian). Historically productive 
(Dabnik discoveries in the 1960s), this unit repre-
sents an important but now largely exhausted reser-
voir. Most areas have been drilled extensively, leav-
ing limited untested potential. The Bohot-Gradina 
zone southeast of Dolni Dabnik is among the few 
remaining areas of interest (Fig. 1).

Paramount importance plays combination 
(1)  Dolni Dabnik carbonate member sealed by 
Mitrovtsi Formation. Proven by Dolni Dabnik and 
Gorni Dabnik oil fields; and (2) Erosional zone at 
the top of the Triassic carbonate complex (T2), cov-
ered by impermeable J1-2 clayey and clayey-carbon-
ate rocks. An interval up to 20–35 m thick, devel-
oped along the pre-Jurassic unconformity, exhibits 
enhanced porosity and permeability due to karsti-
fication and fracturing of cleaner carbonate levels. 
Proven accumulations at Devetaki (1974) and Aglen 
(1987) confirm their exploration significance.

8. Lower Triassic sandstones (Stejerovo For-
mation and Upper Buntsandstein, T1). These sand-
stones locally exhibit excellent reservoir properties, 
as shown by successful wells at Totleben–Novachene 
and Oryahovitsa. Their position beneath the Lower–
Middle Jurassic source rocks, combined with effec-
tive sealing by shally Triassic and Jurassic strata, cre-
ates favorable petroleum system conditions.

In summary, the most promising intervals in-
clude the Kostina sandstones, the Dolni Dab-
nik Member of Doirentsi Fm, and the erosional 
zone of the Triassic carbonates, which combine 
adequate reservoir properties with proximity to ef-
fective source and seal rocks. Other intervals, such 
as the Suhindol Member or Rusinovdel carbonates, 
may also prove promising in structurally favorable 
settings.

The petroleum prospectivity of Northern Bul-
garia is significantly influenced by the diversity of 
structural styles and trapping mechanisms devel-
oped within the Moesian Platform. The interaction 
between regional tectonics, stratigraphic architec-
ture, and diagenetic evolution has resulted in the 
formation of a diverse spectrum of trap types, col-
lectively contributing to the hydrocarbon potential 
of the area.

The exploration history and recent re-assessment 
of petroleum systems in Northern Bulgaria demon-
strate that both structural and stratigraphic traps are 
present, often in combination:

•	 Fault-bounded anticlines and domes – Clas-
sical structural traps are well developed along 
the margins of major grabens. Examples in-
clude the Dolni Dabnik and Gorni Dabnik oil 
fields, where hydrocarbons are entrapped in 
anticlines sealed by overlying Jurassic shales 
and marls.

•	 Erosional unconformity traps – Many accu-
mulations are related to the Triassic–Jurassic 
unconformity. Weathering, karstification, and 
fracturing at the top of Triassic carbonates en-
hanced porosity, while Jurassic shales act as 
effective seals. Such traps are demonstrated in 
Devetaki and Aglen, where hydrocarbons are 
localized in pre-Jurassic relief features.

•	 Stratigraphic pinch-outs – Reservoir inter-
vals of the Kostina formation frequently thin 
and grade laterally into finer-grained facies. 
These pinch-out geometries, combined with 
overlying seals, create stratigraphic traps. The 
Bardarski Geran and Dolni Lukovit fields il-
lustrate this trapping style.

•	 Lithological facies-controlled traps – Lo-
cal improvements in reservoir quality due to 
organogenic buildup (e.g., Suhindol Member 
crinoidal limestones) or lateral changes in 
sandstone facies provide lithological entrap-
ments. Productive analogues are documented 
near Glava and Brenitsa.

•	 Fault-related hydrothermal dolomite traps – 
Recent evidence from the Deventsi R-1 well 
highlights a non-conventional play type, where 
hydrothermal dolomitization along listric faults 
has created isolated, confined reservoirs. These 
traps are characterized by saddle dolomite, sul-
phides, and pyrobitumen coatings, suggesting 
fault-controlled fluid flow and localized reser-
voir enhancement.

Prospectivity classification  
of Northern Bulgaria

Based on the integration of source rock potential, res-
ervoir development, and structural trapping mecha-
nisms, the petroleum prospectivity of Northern Bul-
garia can be divided into four main categories:

1. Highly prospective areas
Northwestern Bulgaria – including Dolni Lu-

kovit, Butan, Bardarski Geran, and Marinov Geran. 
These fields are proven producers with well-docu-
mented petroleum systems. Productive intervals are 
associated with Lower–Middle Jurassic sandstones 
(Kostina formations) and Triassic carbonates. Nu-
merous wells confirm commercial accumulations, 
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making the region a prime target for both redevel-
opment and secondary recovery (Fig. 1).

Selanovtsi Graben margin – with favorable jux-
taposition of Jurassic source rocks and Triassic car-
bonate reservoirs. Stratigraphic pinch-outs and lith-
ological traps along the flanks are highly promising, 
especially around Selanovtsi and Stavertsi (Fig. 1).

2. Moderately prospective areas
Central Northern Bulgaria (Pleven–Luko-

vit–Sevlievo zone) – contains thick Lower–Middle 
Jurassic source intervals (Ozirovo and Etropole 
formations) with proven generative capacity. Res-
ervoir development is less consistent, with facies 
changes and depth-related compaction limiting po-
rosity. Prospective traps include pre-Jurassic ero-
sional heights (e.g., Devetaki, Aglen, Deventsi) and 
carbonate intervals (Doirentsi Formation, Suhindol 
Member). Hydrocarbon shows and past production 
confirm potential, but detailed seismic imaging and 
reservoir characterization are required (Fig. 1).

Bohot–Gradina area – located southeast of 
Dolni Dabnik, this zone has structural-stratigraphic 
conditions for Dolni Dabnik and Gorni Dabnik type 
accumulations. Although drilling has been limited, 
the tectonic setting and source–reservoir proximity 
suggest moderate prospectivity (Fig. 1).

Varbovka, Gorsko Slivovo, Karpachevo – 
Lower Triassic sandstones (Stejerovo Formation) 
beneath pre-Jurassic unconformity may form local 
traps, though reservoir development remains uncer-
tain (Fig. 1).

3. Low prospectivity areas
Onshore zone of Northeastern Bulgaria – char-

acterized by thinner and less favorable source rock dis-
tribution. Triassic carbonates are often strongly eroded 
or absent, whereas Jurassic sandstones are poorly de-
veloped. Hydrocarbon accumulations are minor and 
localized, with limited economic significance. The 
stratigraphic range of hydrocarbon accumulations and 
occurrences in the coastal area and Bulgarian waters 
is associated with Paleogene terrigenous reservoirs, 
more specifically the Oligocene sandy and siltstone in-
tervals of the Ruslar Formation (near Priseltsi, Samo-
tino, Tyulenovo, Krapets, Durankulak, Bulgarevo, and 
Samotino Sea) and the middle–upper Oligocene sand-
stones of the Avren Formation (near Samotino Sea, 
and Galata). These Paleogene reservoirs are character-
ized not only by commercial and semi-commercial, 
but also by numerous non-commercial gas accumu-
lations (near Rudnik, Goritsa, Staro Oryahovo, Novo 
Oryahovo, Kamchia, Varna-West, Shkorpilovtsi, Kra-
nevo, Obrochishte, etc.).

Table 1. Prospectivity classification of Northern Bulgaria

Prospectivity Category Area / Example Main Reservoirs / Horizons Trap Types

Highly prospective NW Bulgaria (Dolni Lukovit, 
Butan, Bardarski Geran, 
Marinov Geran)

J1 Kostina-Bachiishte 
sandstones, T2–3 Triassic 
carbonates

Structural anticlines, 
stratigraphic pinch-outs

Highly prospective Selanovtsi Graben margin 
(Selanovtsi, Stavertsi)

Triassic carbonates, J1 

pinch-outs
Pinch-outs, lithological and 
structural traps

Moderately prospective Central Northern Bulgaria 
(Pleven, Lukovit, Sevlievo; 
Devetaki, Aglen, Deventsi)

Pre-Jurassic erosional highs, 
fractured carbonates, J1 
sandstones

Unconformity traps, fault-
related closures

Moderately prospective Bohot–Gradina Dolni Dabnik Mb (Doirentsi 
Fm), terrigeneous J1

Structural-stratigraphic traps

Moderately prospective Varbovka, Gorsko Slivovo, 
Karpachevo

Lower Triassic Stejerovo 
sandstones

Erosional relief highs

Low prospectivity Northeastern Bulgaria Thin/eroded Jurassic–
Triassic intervals

Small isolated traps

Low prospectivity Deep J1 sandstones  
(zones d, e)

Deeply compacted J1 
sandstones (>3800–4000 m)

Deep gas-condensate 
accumulations only

Non-prospective Strongly eroded Triassic 
successions

Eroded Triassic carbonates/
sandstones

No effective traps

Non-prospective Deep depocenters of 
Selanovtsi Graben

Overcompacted Jurassic and 
Triassic intervals

Reservoir loss due to 
overburial
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4. Non-prospective areas
Deeply eroded Triassic successions – regions 

where extensive pre-Jurassic erosion has removed 
key source and reservoir intervals. Such conditions 
are common in parts of Central and Northeastern 
Bulgaria, where only residual thin carbonate inter-
vals remain with no effective seal or source con-
nection.

Highly compacted Lower Jurassic sandstones 
at depths exceeding 3,800–4,000 m. Severe com-
paction and reduced porosity preclude effective res-
ervoir development, leaving only limited potential 
for gas-condensate accumulations.

Conclusions

Based on the integration of source rock potential, 
reservoir development, and structural trapping 
mechanisms, the petroleum prospectivity of North-
ern Bulgaria can be divided conditionally into four 
main categories The first-year synthesis carried out 
within the framework of the National Scientific 
Program for Critical Raw Materials has reaffirmed 
that Northern Bulgaria retains a promising, though 
heterogeneous, potential for conventional hydro-
carbons. The integration of archival borehole data, 
geochemical analyses, and structural interpretations 
provides a consistent framework for reassessing 
both mature and so-called “depleted” fields. Source 
rock evaluation confirms that the Etropole and Ozi-
rovo formations with their enriched in organic mat-
ter members, and clayey parts of the Mitrovtsi For-
mation, remain the principal contributors to petro-
leum generation, particularly within the Selanovtsi 
Graben and the Lovech–Lukovit zone.

Eight stratigraphic intervals of exploration in-
terest were identified, ranging from Lower Triassic 
sandstones to Jurassic carbonates, with the Kostina 
sandstones, the Doirentsi Formation with Dolni 
Dabnik Member (normally sealed with Triassic 
or erossionaly covered with Lower–Middle Juras-
sic sediments) representing the most prospective 
horizons. In addition, structural and stratigraphic 
traps – including fault-bounded anticlines, erosion-
al unconformity highs, stratigraphic pinch-outs, and 
lithological facies changes – constitute a diverse 
trapping framework that underpins the region’s pe-
troleum systems.

Prospectivity mapping indicates that northwest-
ern Bulgaria (Dolni Lukovit, Butan, Bardarski Ge
ran, Marinov Geran) and the Selanovtsi Graben 
margin stand out as highly prospective, while cen-
tral areas such as Pleven–Lukovit–Sevlievo and 
Bohot–Gradina are moderately prospective but war-

rant further investigation. In contrast, northeastern 
Bulgaria onshore and deeply eroded Triassic suc-
cessions are of low to negligible potential.

This initial reassessment underscores the impor-
tance of integrating legacy datasets with modern 
geoscientific concepts and analytical techniques. It 
establishes a solid baseline for future work aimed 
at refining geological models, improving recovery 
factors from brownfields, and delineating new ex-
ploration targets (Marinovska, 2021). The results 
highlight both the challenges and opportunities in 
sustaining Bulgaria’s domestic hydrocarbon pro-
duction under conditions of energy transition and 
strategic resource security.
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