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Background. In the current and long-term plans for the development of the country's fuel and energy balance, there is a
significant emphasis on increasing and objectively assessing hydrocarbon resources to ensure a steady rise in oil and gas production.
A decrease in geological exploration in the South Caspian basin has been observed, partly due to overestimates of predicted resources
made before the twentieth century, which may have overly optimistic characterizations of the oil and gas potential of various regions
and areas. In the Baku Archipelago, industrial deposits have been discovered in several geological horizons, with stratal deposits
mainly associated with crestal tectonically shielded areas. A characteristic feature of the Productive Series (PS) section is the regular
replacement of oil accumulations with gas and gas condensate in the direction of regional layer immersion.

Methods. The purpose of the study is to clarify and evaluate the prospects of oil and gas-bearing deposits within PS
sediments. This involved analyzing a complex of geological and geophysical materials to determine the reservoir properties of
these sediments. The study incorporated stock materials, published articles, and factual data. An inter-well correlation was
performed based on well data to assess the reservoir properties of PS sediments. The geological structure, lithological
confinement, and petrophysical features of the deposits were also examined.

Results. The analysis of the V horizon of the Bulla-Deniz field revealed that the section is predominantly clay (91 %) rather
than sandy (9 %). The porosity of the section varies from 2 to 16 %, while the gas saturation parameter ranges between 0.47 and
0.61. The VIl horizon, in contrast, has a relatively less clayey composition, which positively influences the reservoir parameters.

Conclusions. The study highlights the need for a more nuanced evaluation of hydrocarbon resources in the South
Caspian basin, specifically within the Baku Archipelago. The results indicate that the Productive Series (PS) sediments, particularly
in the V horizon of the Bulla-Deniz field, present significant challenges due to their high clay content and variable porosity and gas
saturation. However, the VIl horizon's relatively better reservoir properties suggest that targeted exploration and development
efforts could yield promising results. To optimize future resource assessment and exploitation, it is essential to integrate updated
geological and geophysical data with modern exploration techniques. This approach will ensure a more accurate understanding of

the region's hydrocarbon potential and contribute to the sustainable management of its oil and gas resources.

Keywords: South Caspian basin, Baku archipelago, Bulla deniz, field, pliocene, Productive Serie, sediment.

Background

One of the priorities for the development of the country's
fuel and energy complex is a wide turnaround in geological
prospects for oil and gas within the offshore zones of the
seas and oceans, and the assessment of hydrocarbon
resources using modern geological, geophysical and
mathematical methods.

Oil and gas-bearing complexes confined to the depressions
of Alpine tectogenesis are distinctive of epicontinental basins
separated from the oceans by island arcs, and the coastal part
of the oceans. These include the American Pacific coast and
the aquatorial part of the Japanese Islands.

Oil and gas deposits are found throughout the entire
area of the depression, but it is more likely that they will be
found near its near edge parts. The same patterns are
inherent in heterogeneous (intermountain) depressions of
the Alpine cycle, which include the southern basin of the
Caspian Sea, where the largest deposits are found near the
northern, eastern and western sides; there is a high
probability of rich oil and gas accumulations at the central
part of the depression.

Nowadays, the whole Caspian Sea is one of the regions
that play a key role in energy security in the world, whereby
neighboring countries and foreign corporations actively
participate in the extraction of its hydrocarbon resources.

The Baku Archipelago, being an integral part of the
South Caspian Basin (SCB), is distinguished by a wide
variety of geological conditions and prospects for the oil and
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gas potential of its various parts (Pogorelova, 2019,
Mikhailov, 2017). Hence, increasing the efficiency of
geological exploration in the oil and gas bearing area of the
Baku Archipelago requires their clear orientation to the most
deeply submerged horizons, where a growth in industrial
reserves of oil, condensate and gas can be obtained with
minimal time and material expenses.

Deep exploration drilling was carried out in a number of
areas within the Baku Archipelago, among which the Bulla-
Deniz field attracts special attention (Fig. 1).

In the Baku Archipelago, industrial deposits were
discovered in the VIII horizon of the Balakhkhany suite, the
Fasila suite, and the Postkirmaky sandy suite. Deposits of
the stratal type are associated mainly with crestal
tectonically shielded deposits. A characteristic feature of the
oil and gas content of the Productive Series section is the
regular replacement of oil deposits with gas and gas
condensate deposits in the direction of the regional
immersion of layers.

The Sangachal-Deniz — Duvanny-Deniz — Khara-Zira-
Bulla-Deniz anticline belt is located within the northern part of
the Baku Archipelago oil and gas region. A characteristic
feature of the tectonic structure of the anticline belt is the
presence of large longitudinal faults in the axial parts of the
structures. Foci of mud volcanic activity are often associated
with longitudinal faults. Numerous transverse faults divide the
structures into separate tectonic blocks (Alizade et al., 2018).
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Fig. 1. Overview scheme of oil, gas and gas condensate deposits of Baku Archipelago
Methods Structural-tectonic setting and Stratigraphy. The

The study utilized a comprehensive dataset that included
geological and geophysical data obtained from SOCAR
seismic profiles, exploration wells, and stock materials. Key
sources of data included:

1. Seismic data provided detailed structural and
stratigraphic information about the Bulla-Deniz field.

2. Data from exploration wells were crucial for
understanding the lithological and petrophysical properties
of the Pliocene deposits. Well logs, core samples, and
drilling reports were analyzed.

3. Relevant scientific publications provided additional
context and supporting information for the analysis.

The litho-stratigraphic characteristics of the Pliocene
deposits were examined by analyzing core samples and well
logs. The stratigraphy was correlated across different wells
to construct a comprehensive geological profile of the area.

The reservoir properties, such as porosity and
permeability, were determined through laboratory analysis
of core samples (made in AZLAB laboratory). These
properties were mapped to identify areas with the highest
potential for hydrocarbon accumulation (Menshov, 2021).

An inter-well correlation was performed to understand
the spatial distribution of reservoir properties across the
field. This involved aligning the stratigraphic sections of
different wells to identify continuous reservoir layers.

Statistical methods were used to analyze the variability in
porosity, permeability, and hydrocarbon saturation across
different horizons. Based on the compiled geological and
petrophysical data, reservoir maps were created to simulate
the distribution of hydrocarbons. These constructions helped
in forecasting the planning future exploration activities.
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Bulla-Deniz field is located in the northern part of the Baku
archipelago and is included in the Kanizdag-Bulla-Deniz
anticlinal belt. The formation of the Baku Archipelago fold
began in the early Pliocene and ended a little later than the
Absheron peninsula.

Bulla-Deniz uplift is a closed fold (Fig. 2). According to
the VIl horizon of the Karadag division of the Productive
Series of the Bulla-Deniz field consists of a large
brachyanticline fold symmetrical in the transverse section
and asymmetrical in the longitudinal section.

The length of the structure is 27 km, the width is 9 km,
the height of the fold in the northeast limb is 1400 m. A
characteristic feature of the region tectonics is the presence
of large longitudinal faults in the structures of anticlinal belts
along the axis, and many of them are traced up the entire
length of the anticlinal fold. There has been indicated the
activity of mud volcanoes (gas manifestation, gryphon and
etc.) within longitudinal faults (Fig. 3).

According to seismic works, exploration wells in the
northwestern periclinal and the northeastern limb, the Bulla-
Deniz uplift connects with the southwestern limb of the
Khara-Zira uplift, and the southwestern limb of the structure
crosses a wide synclinoria and consociates with the
northeastern limb of the Umid structure.

According to the deep drilling and seismic exploration
data the top VIl horizon, of the Bulla-Deniz structure evolved
as a brachyanticlinal fold with the dimensions of 27 x 9 km,
extending towards the northwest and southeast, the height
of the fold is 1400 m (Fig. 4b.). The fold is asymmetric: the
lying angle of the layers is 22° in the northeastern limb, 15°
in the crestal part, 22-11° in the southwestern limb, and
11-12° in the periclinal part.
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Fig. 2. (A) The structural map of the Fasila suite within the Sout Caspian Basin (SCB) illustrates the pronounced relief
of SCB anticlines, with the elevation change from syncline to the crest of the structure exceeding 3 kilometers.
(B) The sedimentation rate from the Pleistocene epoch to the present is depicted in meters per million years within the SCB,
highlighting significant disparities in sedimentation rates between synclines and the crests of structures
(According to Javanshir et al., 2015)
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Fig. 3. Sublongitudal seismic sections. Activity of mud volcanoes within longitudinal faults (SOCAR)

The crestal part of the structure and its southwestern limb are
characterized by two longitudinal faults in the northwest direction
with an amplitude of 900—1000 m, and they divide the structure
into separate tectonic zones: the northwestern, central area, and
southwestemn limb. The V horizon in the central area and
southwest limb has not been intersected with deep wells. In the
north-eastern limb of the structure, six transverse fractures
(NN 3,4) were marked, which divided it into six blocks (Fig. 4a.).
The amplitude of some of them (NN 3,4,6) reaches 250 m, while
the amplitude of other faults is less than the thickness of the
horizon (40-60 m) (Kerimov et al., 2015; Glumov et al., 2004).

means of several wells (wells 53, 56, 70, 71, 74, 72, 77),
these well data are not enough to establish an accurate
structural map of the VIII horizon. Therefore, the law of
normal sedimentation was used.

In the geological section of the Bulla-Deniz field
Quarternary, Upper Pliocene and PS sediments were
encountered. The existence of Miocene sediments confirmed
by deep drilling in the adjacent fields is also beyond doubt.
Lithologic and facial characteristics of the section are based
on results of core analysis and well log interpretation.
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The Productive Series formed due to various sources of
sedimentary supply, the main routes of which were the
paleorivers of the Volga, Kura, and Araks, in the
northwestern part of the South Caspian Basin is represented
by the Absheron, Gobustan, and Lowerkura facies
(Khalilova, & Seyidov, 2023; Kerimova, 2023).

The Absheron facies is a rhythmic alternation of sands,
siltstones and clays, the thickness of which varies widely —
from several meters to several hundreds and thousands of
meters. The Gobustan type of sediments is marked by poor
sorting and weak differentiation. Alternation of pure sandy
and clay packages is not observed, mixed types of rocks
prevail — clay-sand, sand-siltstone and others, which are
characterized by the predominance of one or another
fraction. The Lowerkura type of sediments is represented by
an alternation of siltstone-clay-sand rocks and s
characterized by significant clay formation compared to the
Absheron type, a small content of quartz and an increase in
the amount of feldspar, pyroxene, hornblendite, which
indicates the dominance of igneous rocks in the area of
erosion (Abdulla-zada, & Vakhably, 2021; Alieva, 2004).
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The VIl horizon in Bulla-Deniz field was encountered by
Lithologically, the section of sediments of the Productive
Series within the South Absheron anticline belt and the Baku
Archipelago is represented by alternating layers of clays and
sands (Fig. 5.). Reservoirs within the South-Absheron
anticline belt are stacked in mainly sands and sandstones,
and in the Baku Archipelago, the predominant rocks in the
composition of reservoirs are siltstone differences (Aliyeva,
2021). In general, the section of the Productive Series in the
Baku Archipelago is more clayey compared to the South
Absheron anticlinal belt. In the direction of the Baku
archipelago, the sandy material decreases in its section and
the mixing of three facies occurs with the gradual
disappearance of the Absheron facies to the south (Yusubov,
Guliev, & Guseinova, 2020; Yusubov, & Guliev, 2015).

Quaternary sediments consist of a complex of ancient
Caspian and modern marine sediments and are up to 650 m
thick. The section of the Absheron suite is dominated by
clays, and there are intersections of sand and clayey sand
sediments. The total thickness is 800 m. Aghchagil suite
consists mainly of clay layers, where the thickness is 70 m.

Productive Series section is represented here by two
types of sediments, Lowerkura and Absheron facies.

The section of PS was encountered till the upper parts of
Kirmaki suite. The deepest well No. 62 in the field reaches the
depth of 6400 m (to the VII top horizon). So, well No. 74
reached the Kirmaki suite (KS) at a depth of 5792 m and
dissected the top of KS only up to 100 m. The bottom horizons
of the Productive Series (Prekirmaki suite, Gala suite) were not
reached by exploratory wells in the Bulla-Deniz field.
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Fig. 5. Geological profiles through the Bulla-deniz field (authors' constructions based on SOCAR seismic profiles)

The PostKirmaki shaly suite (unseparated thickness) of
the Productive Series (PS) is up to 3300 m and differs in the
absence of oil and gas deposits. In the lower part of the PS
(from the top of the V horizon — analogue to the VIII and
IX horizons of the Absheron section's Balakhany suite)
Absheron facies are widespread and they are of interest in
terms of oil and gas content.

Miocene sediments have not been studied by drilling yet.
Taking into account the tectonic setting of the area, it can
only be assumed that the sediments lying below the PS can
begin with the Pontine age (thickness 150-200 m).

The confident division of the upper part of the Productive
Series (Surakhany suite, Sabunchu suite, Balakhany suite
and Fasila suite) on the Absheron division is uncertain. So,
we divide the upper part of the PS into the following
lithological units:

V horizon (analogue to the VIl and IX horizons of the
Absheron section's Balakhany suite);

VIl horizon (according to the Absheron division is
analogue to the "Fasila" suite).

The sediments of V horizon are represented by sandy
layers with a thickness of 130 m, which are calculated to be
45 %. The upper part of the V horizon (thickness 55 m) is
composed of clays with an estimated resistivity of
3-5 Ohms, which is not attracting from the point of view of
gas content.

In the section of the V horizon, two well-permeable
objects (Viop and Vbot) were identified for calculating
hydrocarbon reserves, both according to the peculiarities of
electric logging and the results of well exploitation (Fig. 6).
The average thickness of these objects is 21 and 31 m,
respectively. Layers 3-7m thick, sometimes 14 m
prevailing, are marked inside each object with a calculated
reserve, and their true resistivity reaches 8—10 Ohms. The
permeable parts of the object, whose reserves are
calculated, are separated by a 20 m thick clay layer.

e
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Unit V-VII consists of homogeneous clay with an
estimated resistivity of 2—4 Ohms, without differentiation
along the SP line.

In the lower part of the section, thin sandstone
interlayers are observed, which make up — 10 % of the entire
section. The thickness of the V=VII unit varies sharply within
the field and averages 370 meters. The lowest value of
V-VII unit (up to 320 m) was observed in wells No. 20, 46, and
the largest (557-575 m) in wells No. 104, 80, respectively.

The VIl horizon (according to the Absheron division is
analogue to the "Fasila" suite), has a thickness of 100 m and
consists of sandstones and clay interlayers (Fig. 7). The cross-
section of the horizon is sandy, where the thickness of sandstone

layers constitutes 59 %. Correlation of the well sections allows
selecting two objects for reserve calculation in this horizon (Vlltop
and Vllbot) separated by 25 m thick clay layer.

In the section of the VII horizon, sandy layers are
characterized by a resistivity of 10—20 Ohms, in some cases
the resistivity values reach even 40 Ohms. The thickness of
the sandy layers is 3—-6 m, and in some cases, it reaches
12 m. The average thickness of the calculated reserve
objects is Vllitop — 49 m and Vllbot — 25 m.

The lower part of the PS, we divide into the following
lithological units:

VIl horizon (according to the Absheron division is
analogue to the "Postkirmaki sandy" suite).
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PostKirmaki clayey suite consists of a variety of clays with
sand interlayers, sandstone, siltstone of small thickness. The
thickness of the suite ranges from 120-250 m. Suite pinchout,
unlike the lower horizons, is not observed. The electric log
curves are poorly differentiated. Sandy sediments are
characterized by high resistivity values.

As mentioned above, deeper horizons were not
intersected in the Bulla-Deniz field (only Kirmaki suite was
encountered up to 100 m). Therefore, the section is given
analogously to the adjacent Sangachal-Deniz — Duvanni-
Deniz — Khara-Zira fields.

Kirmaki suite was intersected in 6 wells in the Bulla-
Deniz field. The maximum thickness (more than 100 m) was
noted in the well No. 74, the depth of the well is 5792 m. In
the Sangachal-Deniz — Duvanni-Deniz — Khara-Zira fields,
located in the neighboring area, the average thickness of the
sediments of Kirmaki suite is 350 m, and it consists of clays
characterized by interlayers of sand and sandstone with very
little thickness (Kerimov, Sharifov, & Zeynalova, 2023). To
assume so, it is possible that this layer group will be
presented as the same lithofacies in the Bulla-Deniz field.

PreKirmaki suite consists of sandy-clay lithofacies, with
sand-siltstone predominance in the Sangachal-Deniz —
Duvanni-Deniz field. It can be assumed that the 9 m thick
PreKirmaki suite in the Bulla-Deniz field will be suitable for
the accumulation of hydrocarbons (Javanshir et al., 2015).

In the Bulla-Deniz field, the Gala suite has a thickness of
400 m, and is characterized by clay facies and an increase
in sand-siltstone material in its lower part (Fig. 8).

Sediments underlying the PS. It is assumed that there
are no Pontine sediments in the southern lower part of the
adjacent Sangachal-Deniz — Duvanni-Deniz — Khara-Zira
fields, so the lower part of the PS in the wells is included in
the diatom formation. Taking into account the geological
structure of the studied region, it can be assumed that in the
Bulla-Deniz field, Pontine sediments with a thickness of not
less than 150 m lie in the lower part of the PS.

Results

The results of the analysis of rock samples from wells
drilled at the Bulla-Deniz field were obtained, analyzed and

—-— -
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Fig. 9. (a) Vsh, (b) Cc, (c) Porosity and (d) Permeability maps of the V horizon
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investigated in order to monitor the area and section of
perspective horizons.

The rock samples taken from wells drilled in the Bulla-Deniz
field consist mainly of clays, siltstones and sandstones.

Reservoir properties of rocks taken from the Bulla-Deniz
field by means of wells were mainly studied on 97 rock
samples. They are represented by clays, clayey siltstones
and thin sand interlayers. Clays are gray, brown-gray in
color and mostly poorly sorted.

Clay rocks consist of the following fractions: the sandstone
fraction varies from 1.1 to 9 % and makes up an average of
2.3 %, the siltstone fraction makes up from 14 to 23 % and
makes up an average of 18 %, the clay fraction makes up
from 71 to 86 % and makes up an average of 77.3 %.

Siltstone rocks are characterized by the following
fraction composition: the sand fraction varies from 8.2 to
14.4 % and constitutes an average of 11.2 %, siltstone
fraction varies from 54.8 to 66.0 % and constitutes an
average of 59 %, the clay fraction varies from 18 to 34.5 %
and constitutes an average of 22.5 %.

Sandstones are characterized by the following fractional
composition: the sand fraction varies from 20.2-26.5 % and
constitutes an average of 21.5 %, the clay fraction varies
from 31.8 to 43.7 % and constitutes an average of 34.2 %.

The porosity of the studied rocks of the upper part of the
PS varies in the following interval:

e clays 11.3-21.0 % (average 14.0 %);

o siltstones 14.1-25.5 % (average 17.3 %);

¢ sandstones 17.1-22.0 % (average 19.3 %).

The permeability of the studied rocks of the upper part of
the PS varies in the following interval:

e clays 3.5-13.4% (average 8.1 %);

o siltstones 5.6—13.6 % (average 10.7 %);

¢ sandstones 8-10.4 % (average 9.1 %).

In the Bulla-Deniz field, silty layer sediments were
opened by means of exploration wells. The sediments of this
part of the section consist of silt, clay and clay-silt sand
interlayers.
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The porosity of rocks in the lower part of the PS is 6.4—10.6 %
for clays (average 9 %), for siltstones 5.4-20 % (average
18.8 %), for sandstones 20.4—28 % (average 22.7 %).

The permeability of these rocks varies from 0.8 to
9.3 mD for clays (average 1.6 mD), for siltstones it varies
from 4.8 to 9.5 mD (average 7.4 mD), for sandstones from
18.4 to 28 mD variable (average 21.6 mD).

Clay rocks are practically impermeable.

The comparison of the lithological and reservoir
properties of the upper and lower parts of the PS sediments
is observed with the improvement of their reservoir
properties, permeability and porosity as the depth increases.

Industrial oil and gas potential of the Bulla-Deniz field was
determined in 1973 by means of wells of VII horizon (No. 18),
in 1974 —V horizon (No. 14) and in 1982 — VIII horizon (No. 56).

The daily productivity of wells pumping powerful gas
from great depths from the VII horizon of the Bulla-Deniz
field was much higher than the daily productivity of wells
operated from the VIl horizon of the Khara-Zira uplift and
Sangachal-Deniz field (Abbasov, & Guyiev, 2003).

In 1982, the exploitation of Well No. 56 in Bulla-Deniz
field showed the accumulation of oil and gas reserves of
industrial importance in this horizon.

In 2012—-2013, there was a fire in the well as a result of
the exploitation Well No. 90 with high pressure gas during
drilling. The fire in the well was extinguished after a period
of 2 months. This well, starting from 23.10.2013 continued
to work with 1.3 min m3/g of gas and 200 t/g of condensate.
After the comparison of the logging diagrams, it was
confirmed that with the fountain the gas-bearing object
corresponds to the VIII horizon of PS sediments (Bagirov,
Minzverg, & Kondrushkin, 1975). As a result, the high
productivity of the VIII horizon was once again confirmed. In
terms of oil and gas prospects, the VIII horizon of the PS has
a high potential. Drilling deep wells in this horizon is
economically viable, although technically difficult.

In the Bulla-Deniz field, according to the reservoir
properties of the V horizon of PS, the sand content is about
9 %, and the clay content is 91 %. The values characterizing
the calculated porosity coefficient are approximately 2—
16 %, and the oil viscosity parameter values range from 0.47
to 0.61 (Fig. 9). These parameters range from 16 %, 84 %
for VII horizon, 0.9-14 % for porosity and 0.54—-0.64 % for
oil saturation. From the obtained data it can be seen that
according to V horizon relatively high values of porosity are
observed in the central part of the research area, and a slight
increase in this parameter is observed in the southern part.
The value of oil saturation in these areas is also changing.
Within the VII horizon the values of porosity and oil viscosity
ratios are spread chaotically across the area.

Discussion and conclusions

Proved oil and gas content in the sediments of the
Productive Series within the Baku Archipelago has a fairly
wide distribution both in the central and northern areas, and
in the stratigraphic interval of the section.

Based on the consistently performed work on the
anticline zone, the tectonic setting of the deposit, its
lithological and stratigraphic affiliation and oil and gas
potential were clarified.

It was concluded that, based on the compiled maps of
the V horizon of the Bulla-Deniz area, it turned out that the
section is composed predominantly of clay facies (91 %),
rather than sandy (9 %) sediments. Values of porosity here
changes in span from 2 to 16 %, where the gas saturation
parameter varies between 0.47-0.61.
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The VII horizon is characterized by a relatively less
clayey section, which mainly has a positive effect on the
remaining parameters.

Authors' contribution: Elena Pogorelova — writing, investigation,
methodology, formal analysis, conceptualization, data curation,
supervision; Murad Abdulla-zada — investigation,  writing,
visualization, data curation, formal analysis, supervision.
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HA®TOIA30HOCHI KOMIMJIEKCHU TA NITONOIrO-CTPATUIPA®IYHA XAPAKTEPUCTUKA
MMIOLEHOBUX BIOKNAAIB POOOBULLA BYJA-OEHI3

BcTyn. Y cyyacHux ma doe2ocmpoKogux niaHax po3eumky najaueHo-eHep2emuyHo20 6anaHcy KpaiHu eaxueum € nidsuujeHHsi ma o6'ek-
mueHa ouiHka pecypcie eyaneeodHie 3 Memoro 3abe3neyeHHs1 MOCMIliHO20 3pocmaHHs1 06'emie sudobymky Hagpmu ma 2a3y. Cnocmepizaembcs
3MeHWeHHs1 0b6csizy 2eonnozopo3eidysanbHux pobim y lliedeHHokacnilicbkomMy 6aceliHi, YacmKkogo Yyepe3 me, W0 OyiHKU MPO2HO308aHUX pecypcis,
3pobneHi do deadysimoz2o cmosiimmsi, 6ynu 3asuwieHi i, MOXiueo, HaOMipHO onMuUMICMUYHO xapakmepu3yeasiu Hagpmoeull i 2a3oeuli TomeHyian
okpemMux Haghmosux i 2a3o8ux MPoesiHyill, pezioHie ma palioHie kpaiHu. Ha BakiHcbkoMy apxinena3si eusiesieHo npomucsosi noknadu 8 20pU3oHmMax
Vil sapycy BanakaHcbkoi ceumu, ceumu ®acina i nocmkipmakiHcbkoi niujaHoi ceumu. lMoknadu cmpamuzpaghiyHO20 muny nNepeeaxxHo acoyirtoromucsi
3 2pebeHe8UMU MEKMOHIYHO 3axuweHUMU gidknadamu. XapakmepHoto pucoro Haghmoeoeo i 2a308020 3micmy cekyii [lpodykmueHozo sipycy (I15) €
peaynsipHa 3aMiHa Hagpmoeux noknadie Ha 2a3 i 2a3oeuli KOHOeHcam y HanpsIMKy pe2ioHaslbHO20 3aHYPeHHs wapie.

MeToaun. Memor AocnidxeHHs1 € ymo4YHeHHs1 ma oyiHka nepcrekmue Hagpmo- i 2a30HOCHuUX noknadie eioknadexs [15. Qnsa ybozo 6yno
npoeedeHo aHasi3 KOMIJIEKCY 2e0s102iYHuUX i 2eohi3uyHUX Mamepianie 3 Memoro eusHa4YeHHs1 erlacmueocmeli pesepeyapie yux eidknadis. [jocni-
O)KeHHs1 8K/1F04asIo 8UKOpUCMaHHSI Mamepiasie ¢poHdie, ony6nikoeaHux cmameli ma gpakmuyHux daHux. Ha ocHoei daHux 3i ceepdnosuH 6yno eu-
KOHaHO MixceepO/i08UHHY Kopensuilo Ons oyiHku enacmueocmeli pe3epeyapie eidknadie [151. Takox 6ys0 eue4yeHO 2e0J102iYHY CMPYKMypy,
nimonoziyHe o6pamneHHs i nempodpizu4Hi xapakmepucmuku rnoknadie.

Pe3ynbTaTtu. AHanisz V2opuzoHmy Bynb-[leHi3cbk020 podosuwa Noka3ae, Wio cekyisi cknadaembcsi nepesaxHo 3 2nuHu (91 %), a He nicky
(9 %). Mopucmicmsb cekuyii konueaemscsi 8id 2 do 16 %, modi sk napamemp 2a3oHacuyeHocmi eapitoemncs mix 0,47 i 0,61. VIl 2opuzonm, Haenaku,
Mae 8iOHOCHO MeHWYy a2/IuHuUcCmicms, Wo Mo3UMuUHO 8rJIU8ae Ha pesepeyapHi napamempu.

BucHoBku. [JocnidxeHHsi niokpecnroe Heob6xiOHicmb 6inbw demanbHOi oyiHKu eyaneeodHesux pecypcie y [liedeHHokacnilickkoMmy 6a-
celiHi, 30kpema 8 bakiHcbkomy apxinenasi. Pesynbmamu nokasyroms, w0 ocadosi gidknadu [IpodykmueHoi cepil, ocobnueo y 2opu3oHmi V podo-
suwa Bbynna-[eHi3, cmaHoensimb 3HaYyHi UKJIUKU 4Yepe3 8UCOKUU eMicm 2/luHU ma 3MiHHYy rnopucmicmb i 2a3oHacu4veHicmb. [lpome kKpawi
napamempu pe3sepsyapis y 2opuzoHmi VIl ceidsamb npo me, wio yinecnpsimosaHxi 3ycunnisi 8 po3eioyi ma po3pobuyi MoXXymb npuHecmu rnepcrek-
mueHi pesynsmamu. [insi onmumisayii malibymHboi ouiHku ma ekcnsyamauii pecypcie eax/ueo iHmezpyeamu oHoeJieHi 2eos102i4Hi ma 2eogpizuyHi
OaHi i3 cyd4acHUMu memodamu po3eidku. Takuli nioxid 3a6e3ne4ums 6inbw mMo4YHe pPo3yMiHHSI 8y21e800HE8020 NomeHyiany pezioHy i cnpusmume
cmarnomy ynpaeniHHIo io20 Haghmoaa3oeumu pecypcamu.

Knw4yoBi cnoBa: lliedeHHOoKacnilicbka 3anaduHa, BakuHcbkuli apxinenae, Bynna-feHi3, podoesuuie, nnioyeH, lMMpodykmueHuli sipyc.
ABTOpM 3a8BNSIOTb NPO BiACYTHICTb KOHAMIKTY iHTepeciB. CnoHcopy He Gpanu y4acTi B po3po6neHHi AoCcnimKeHHs; y 36opi, aHanisi un
iHTepnpeTauii AaHWX; Y HanMCaHHI pyKonucy; B pilleHHi Npo nybnikauito pe3ynbTaris.
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