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Summary. The South Caspian Basin (SCB) covering a small area experienced intensive sub-
sidence in the lower Pliocene and was isolated from the world ocean. The structures of the Baku
Archipelago have one of the world’s most complex geological conditions for drilling, with rocks in
the near well-bore area squeezed into the wellbore (the so-called well filling) when drilling
through shales in the productive series, which account for as much as 90% of the Archipelago.
Well filling leads to problems and accidents and triggers drilling mud blowouts and water/gas
kicks, which often results in well abandonment.

The primary cause for well filling is abnormally high pore pressures in the cross-section of the
structures, with gradients close to geostatic pressure gradients; such pressures are typical of thick
shale strata. A study of shales found that shale porosity remained exceptionally high at great
depths due to delays in shale compaction, the shortage of de-stressed zones and high rates of sedi-
ment subsidence.

Based on the core studies and measurements while drilling, various parameters were analyzed,
including the density and porosity of shale samples taken in different years while drilling on the
Baku Archipelago, in particular on the Umid structure. The compaction curve was plotted, and a
potential zone of abnormally high pore pressures was delineated.
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1. Introduction

It is known that the South Caspian Basin (SCB)
covering a small area experienced intensive subsi-
dence in the lower Pliocene and was isolated from
the world ocean. As in all isolated basins, the basin’s
substantial subsidence was compensated by inten-
sive sedimentation. Sediments were deposited from
eroded mountain structures and land mass surround-
ing the basin, as well as quartz-rich terrigenous
rocks from the Russian Platform inwashed by the
Paleo-Volga. As a result, a productive series (PS) 6
to 7 km thick was formed over a relatively short pe-
riod of time, approximately 4.2 million years. It
should be noted that, according to research data,
shales and sands account for 40 and 60% in the pro-
ductive series in the Absheron Archipelago and the
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Absheron Ridge respectively, whereas PS in the Ba-
ku Archipelago consists of 80% shale.

The thick shale sequence was the reason for ab-
normally high reservoir and pore pressures (AHPP),
which lead to numerous deep drilling problems.

Shale deposits and problems related to abnor-
mally high pressures in the productive series of the
South Caspian Basin have always been in the focus
of geoscientists, especially those who advocate the
hypothesis that hydrocarbons are of biogenic origin.
Shales were brought into a sharper focus when the
relationship between gas presence and shale volume
had been established. Due to the above factors, the
required analyses and predictions are difficult to
make, which renders it more important and relevant
to study the available data in depth, using state-of-
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the-art hardware, software, and mathematical tools
and their best application practices.

2. Overview of the geology of the South Cas-
pian Petroleum Basin and the nature of abnor-
mally high pore pressures

The comparison of geological sections of PS for
the Absheron Ridge, the Absheron Archipelago and
the Baku Archipelago comprising the South Caspian
Basin revealed that their lithofacies composition
were markedly different. Whereas shales and sands
account for 40 and 60% in the productive series in
the Absheron Archipelago and the Absheron Ridge
respectively, the productive series in the Baku Ar-
chipelago consists of 80% shale (Xamumos, banaes,
1981; Mextues, FOcudos, 1982).

Shale deposits in the productive series of the
South Caspian Basin have always been in the focus of
geoscientists, especially those who advocate the hy-
pothesis that hydrocarbons are of biogenic origin.
Shales were brought into a sharper focus when the
relationship between gas presence and shale volume
had been established. After many years of dedicated
research, it was found that the thickness of the shale
section and gas content increased in the direction of
regional subsidence of PS deposits, i.e. from north to
south and from west to east. At the same time, it was
found that the quality of reservoirs containing com-
mercial hydrocarbons deteriorated from north to south
and improved from west to east (Amexcauapos, 1987).

Based on these findings, exploration areas were
selected, which led to the discovery of major off-
shore gas condensate fields such as Bakhar, Khara
Zirya deniz, Shakhdeniz, Umid, Absheron, etc.

On the one hand, the thick shale sequence was
considered a positive factor for gas condensate ex-
ploration; on the other hand, it gave rise to abnor-
mally high reservoir and pore pressures, which led to
numerous problems during deep drilling (MexTues,
IOcudos, 1982; Anekcanapos, 1987).

A study of shales in the top section of the produc-
tive series (Surakhany, Sabunchu and Balakhany For-
mations) of the Baku Archipelago, which consists of a
shale sequence approx. 4,000 m thick with rare thin
sand/siltstone layers, revealed that shales had abnormal-
ly high porosity at great depths (see the table below).

Most researchers rightly believe that abnormally
high porosity of shales is a driving force behind ab-
normally high pore pressures, which in their turn are
the result of a substantial delay in shale compaction.

It is known that in the process of diagenesis and
catagenesis, sediments are compacted, their thick-
ness reduces and their density increases under in-
creasing pressure due to lower porosity. Experiments
have proved that shale sediments have the highest
compactibility.

In the South Caspian Basin in general and the
Baku Archipelago in particular, during PS sedi-
mentogenesis, especially in the Surakhany,
Sabunchu and Balakhany periods, the paleogeo-
graphic environment contributed to the accumulation
of thick shale strata given the shortage of zones for
fluid outflux, i.e. sand and siltstone. Under these
conditions, pore water saturating the shales was un-
der constantly increasing geostatic pressure equal to
the product of the overburden column height and
average overburden density. Fluids saturating the
shales took the pressure, and further shale subsi-
dence occurred with overburden and pore fluid pres-
sure being approximately equal. Despite the subsid-
ence to a depth of 5-6 km and increasing geostatic
pressure even at great depths, the porosity of the
shales remained high, given elastic compression of
fluids (Xamunos, bamaes, 1981). For example, the
highest shale porosity of 37.5% was recorded in
5,113-5,118 m interval in Well 4 drilled in the Umid
area, which, along with Khara-Zire deniz, has the
highest shale thickness (see the table below).

The nature of abnormally high pore pressure is
described in detail by N.Yu.Khalilov et al.; new data
on shales acquired in recent years due to the increase
in well depth and the discovery of new hydrocarbon
deposits confirmed the relationship between high
pore pressures and the exceptionally complex geolo-
gy of the Baku Archipelago.

The genetic nature of abnormally high pore
pressure is closely related to shale thickness and
lithology variations. Even within the same South
Caspian Basin, there are huge differences in abso-
lute pore pressure values and gradients in two ad-
jacent provinces, the Baku and Absheron Archi-
pelagos. While the structures in the Baku Archi-
pelago consist of 80% (and sometimes 90%)
shales and have pore pressure gradients close to
overburden gradients (JJoGpsinun, Cepebpskos,
1978), the Absheron Archipelago has much less
shale and a lot more sand reservoirs; shale porosi-
ty here is substantially lower, and pore pressure
gradients are rarely higher than conditional hydro-
static pressure gradients.

Another reason why shale porosity remains high
at great depths is a high rate of sediment subsidence
(Xammios, bamaes, 1981; Anexcanzapos, 1987) or SCB
bottom sagging rate. It is assumed that the rate of sed-
iment subsidence can be expressed as the quotient from
the division of sediment thickness by the duration of
epochs. Although recent studies have revised the age of
the productive series downwards, we used the maxi-
mum sedimentation time of million years to calculate
the subsidence rate for PS upper stratigraphic units,
as recommended by famous scientist F.l.Samedov.
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Table 1

The results of the analysis of shale rock samples taken from well sections of the Baku Archipelago

i Porosity, %
No. Area Vlillell Sh'ale sampling Shale volume, %
0. interval, m for the well average
1 4 2618-2622 12.5
2 28 3065-3069 11.8
3 Sangachaly deniz 4 3084-3087 13.3 12.6 70
4 4 3168-3171 13.5
5 28 3185-3187 12.1
6 60 2564-2568 13.2
7 24 2826-2829 11.9
8 Duvanny deniz 48 3122-3125 135 14.2 75
9 82 3795-3799 18.0
10 82 3916-3920 14.0
11 92 3813-3819 13.0
12 75 4,003-4005 12.6
13 Khara-Zire adasy 74 4142-4144 14.1 14.9 75
14 74 4738-4742 16.5
15 75 4051-4055 13.1
16 4 5113-5118 375
17 . 4 5455-5460 15.8
18 Umid 6 5527-5532 95 18.1 %0
19 4 5979-5984 9.7
20 16 3009-3013 19.1
g; Khara-Zire adasy ; gégggégl)i 1?8 18.2 90
23 30 6025-6026 18.0
24 7 4017-4021 13.6
25 Khamamdag 13 4444-4449 22.4 18.7 90
26 deniz 5 4585-4590 16.4 '
27 13 4860-4864 22.3
28 16 2806-2809 17.7
29 17 3770-3773 13.5
30 Sangi-Mugan 8 3908-3911 135 18.1 90
31 9 4392-4397 20.0
32 8 4595-4600 16.0

By our calculations, the subsidence rate for PS upper
formations in the Umid and Khara-Zire deniz areas
(more than 4,000 m thick) equals 0.2 m per 100
years, which is by an order of magnitude greater
than the theoretical sagging rate in geosyncline
zones calculated by famous scientist V.V.Belousov.
We believe that such a high rate could not be only
the result of the overburden sediment pressure. The
subsidence rate was definitely affected by endoge-
nous tectonic processes.

It is obvious that exceptionally high subsidence
rates of shale sediments that form the top of the pro-
ductive series, coupled with the lack of de-stressed
zones, have led to a substantial delay in compaction
and contributed to maintaining abnormally high
shale porosity on the structures of the Baku Archi-
pelago. The geologic cross-section for the Absheron
Archipelago and the Absheron Ridge features alter-
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nating sand and shale; sediment subsidence rates are
almost the same, but shale porosity is much lower
and close to the values from curves by J. Weller and
N.V. Vassoevich, which are typical of normal shale
compaction. This is why there are no extreme AHPP
shows in shales, and the conditions for deep drilling
are moderate.

The table shows shale porosities obtained du-
ring the laboratory analyses of cores from wells
drilled on the Baku Archipelago. As can be seen
from the table and Figure 1, shale porosity does not
decrease with depth, as it should in case of normal
compaction. In fact, it is quite the opposite: porosity
increases with the thickness of the shale section.
Thus, the maximum values of average porosity (18.1
to 18.7%) were found in the areas where the PS sec-
tion was shaled out most (90%) in the Khara-Zire
deniz, Khamamdag-deniz and Umid areas. The data
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in the table confirm the known trend of shale porosi-
ty increasing in the direction of regional subsidence
of PS deposits, i.e. from the northwest to the south-
east, from Sangachaly deniz (12.6%) to Umid
(18%). Another trend was also confirmed: shale po-
rosity increases from north to south, from San-
gachaly deniz (12.6%) to Sangi-Mugan (16.1%), as
can be seen in Figure 2 showing porosity distribu-
tion. This data is shown in Figure 1, which demon-
strates that PS shale porosities for the Baku Archi-
pelago are on the right side of the shale compaction
curves by J. Weller and N.V. Vassoevich. Actual
porosity values exceed theoretical ones at relevant
depths with normal shale compaction. It proves that

there is a significant delay in compaction and that
shale porosity remains abnormally high.

Notably, porosity in the thick shale sequence
of the productive series in the Baku Archipelago
does not decrease with depth; on the contrary, it
reaches a maximum in the shales 200-300 m before
the top of Horizon V (in the Garadag breakdown)
and then decreases. Thus, there is a limited possi-
bility for fluid release in Khara-Zire deniz, Umid
and Sangi-Mugan, where the top section of the pro-
ductive series contains shales 3000-4000 m thick,
because there are no sand reservoirs in the top sec-
tion that would receive the fluid released from the sha-
les or their number is limited and they are very thin.
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Fig. 1. Compaction vs. pore pressure curves:
1 — shale; 2 — sand, sandstone; 3 — limestone; 4 — evaporite; 5 — shale compaction curve by J. Weller;
6 — shale compaction curve by N.V. Vassoevich; 7 — actual shale compaction curve; 8 — AHPP gradi-
ents curve; 9 — shale porosity depths (from cores); 10 — zones of potential extreme AHPP shows
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A partial decrease in shale porosity before horizon V
can be attributed to a sand layer 20-30 m thick at the
top of the horizon; the pore fluid from the overlying
shales was released to the layer. Minimum porosity
values are typical of shales in contact with thick re-
servoirs, e.g. between horizons V and VII (Figure 1).
A delay in shale compaction in the top section of the
productive series has led to consistently high porosi-
ty; the fluid saturating the shales took the overbur-
den pressure (geostatic pressure), which resulted in
abnormally high pore pressures in the shales, with
maximums close to geostatic pressures. Abnormally
high reservoir pressures develop in thick shale se-
guences in rare thin sand/siltstone layers as a result
of fluids being released from shales; such pressures
have a “cumulative” effect, and their gradients are
also close to geostatic pressure gradients. Therefore,
if we combine all the key factors contributing to ab-
normally high shale porosity, we can draw a flow
diagram showing the sequence of AHPP develop-
ment in the shale section.

3. Methods used to predict abnormally high
pore pressures

Abnormally high pressure is inversely related to
shale thickness, i.e. the greater the shale thickness,
the higher the AHPP gradients and vice versa (Fi-
gure 1).

As can be seen from the compaction vs. pore
pressure curves (Figure 1), changes in porosity in the
geologic cross-section of the Baku Archipelago are
complex. For example, in 500-2000 m interval con-
sisting of Quaternary and partially Absheron depos-
its, where the section contains alternating sand and
shale, high shale porosity is observed. This confirms
that, due to low overburden pressure and tempera-
ture, the deposits are in the early catagenesis stage
and have not yet transformed into rock. Based on the
petrographic studies of N.Yu.Khalilov and E.S.Ba-
layev (1981), shale porosity in this interval varies
from 28.9 to 20.0%, which are close to theoretical
shale porosity values of 29.5 to 11.0% for the corre-
sponding depth interval determined by the compac-
tion curves of J.Weller and N.V.Vassoevich. In this
interval, pore fluid partially released from the shales
creates reservoir pressure in the sands, which is
higher than conditional hydrostatic pressure. The
section shales out with depth, and sand/siltstone la-
yers become very rare. Given an intensive subsid-
ence of thick shale strata, a quick increase in geo-
static pressure and the shortage of permeable for-
mations for pore fluid outflux, the shales are poorly
compacted and have consistently high porosity,
whereas the pore pressure of the compacted fluid
remains abnormally high. Curve 3 plotted from ac-
tual porosity data shows a substantial delay in pore
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fluid outflux from the shales under compaction. For
example, actual shale porosity in 2000-3500 m in-
terval is 20 to 16.7%, which is 2-3 times higher than
the porosity based on theoretical curves 1 and 2
(12.8-5.5%) at corresponding depths. In 3,500-
4,500 m depth interval actual porosity is already 4 to
5 times higher than the porosity based on compac-
tion curves 1 and 2. At depths of 4,500-5,500 m
where shale compaction ends according to the stu-
dies by J.Weller and N.V.Vassoevich, the shales of
the Baku Archipelago still remain highly porous
(Figure 1). The shales are compacted and the pore
pressure decreases substantially only in the PS inter-
vals with thick sand/siltstone horizons (horizons V,
VII, VIII, PK, etc.) and adequate conditions for pore
fluid outflux to permeable formations.

In 1978, works were carried out to predict pore
pressure and determine shale porosity using the
methodology of the All-Union Scientific Research
Institute of Drilling Technology, when drilling deep
wells in the Khara-Zire adasy and Khara-Zire deniz
areas. A substantial delay in shale compaction vs.
normal compaction values was observed in these
areas.

Thus, the comparison of shale porosity for the
Baku Archipelago with the theoretical shale com-
paction curves indicates that, despite the high geo-
static pressure, the process of shale consolidation in
6-8 km depth intervals is not completed yet, and the
main reason for that is the shortage and low thick-
ness of permeable formations in the shales. As there
are not enough zones for pore fluid release from the
shales, the fluid under high geostatic pressure stays
in shale pores and results in abnormally high pore
pressures.

As noted above, such pressures lead to nume-
rous problems during deep drilling on the Baku Ar-
chipelago. These problems are most often associated
with well filling, which manifest as tight holes/hole
restrictions and borehole collapses leading to drags
and sticking of drilling tools and casing. In extreme
cases, abnormally high pore pressures result in drill-
ing tools being pushed out by the rock from the hole.
In numerous cases, well filling provokes the occur-
rence of non-commercial water-bearing and gas-
bearing formations, which leads to prolonged acci-
dents, problems and often well abandonment. This
translates into years-long delays in the discovery and
development of new fields. It is therefore evident
how important it is to be able to predict AHPP inter-
vals prior to drilling.

To date, a variety of methods has been devel-
oped for predicting AHPP. Various schools have
appeared in this field, with the most notable works
by Khalilov and Balayev (1981), Buryakovsky et al.
(1986), Shykhaliyev et al. (2010), Mkpese (2018).
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With new developments in technology and enginee-
ring over the past few years, the quality of available
data and decisions has noticeably improved, as evi-
denced by recent studies (Shykhaliyev et al., 2010;
Mkpese, 2018). Results of the first pre-drill over-
pressure prediction in the South Caspian Basin
(SCB) on the basis of seismic data are presented in
the work by Shykhaliyev et al. (2010). The method
is based on the REZAYR software package, which
operates in Microsoft Windows. The analyzed time
section fragment in SCB was initially converted to
an impedance and then to a formation velocity sec-
tions. Three overpressure zones of different thick-
nesses and extents were established. The shallowest
overpressure zone reaches depths of less than 1 km.
The nature of this relatively thin zone can be associ-
ated with biochemical gas generation. The second
overpressure zone covers the depth interval of 1.5-
3.0km and is most likely the result of non-
equilibrium compaction (under compaction) because
of high sedimentation rates. The third overpressure
zone, the longest and thickest, is observed in the 6-
9 km depth interval and is most likely associated
with hydrocarbons generation. This deepest zone
poses the greatest risk for drilling. The seismic
method of direct overpressure prediction in SCB is
in agreement with theoretical and experimental es-
timates and is therefore recommended for use in
SCB (Xanunos, banaes, 1981; Mextues, HOcudos,
1982; Anekcanapos, 1987; HoOpbiaun, CepelOpsi-
koB, 1978), including the express method, which
was successfully used to predict potential problems
during deep drilling in Khara-Zire adasy, Khara-Zire
deniz, etc. Some authors suggest using methods
based on the identification of abnormally high shale
porosity. For example, Mkpese (2018) applied a po-
rosity-based model to predict overpressured zones in
an onshore environment of the Niger delta basin.
Zones with hard overpressures greater than a magni-
tude of 0.7 psi/ft are generally within 10000 ft
(3048 m) and below. Top of overpressures for stud-
ied wells ranges between 7000 and 10000 ft (2133-
3048 m). Porosities in shale are of typical values
ranging between 0.05 and 0.46. A robust concord-
ance between PPP and MPP profiles for each of the
wells validates the results here and confirms suitabil-
ity of the model to the studied area.

As in earlier studies, zones of abnormally high
pore pressures are identified using the normal com-
paction trend, which is a reflection of changes in
geological, geophysical, petrophysical and opera-
tional properties like sonic velocity, resistivity and
formation density values, and drilling parameters.
Lithologically identical rocks with equal values of
properties at different depths have the same effective
stress. The normal compaction trend depends on the

variation of rock properties with depth of burial at a
normal hydrostatic pressure. Particularly, the physi-
cal properties of shale depend primarily on the de-
gree of compaction. In nature, the density, resistivity
and/or porosity of normally compacted rocks and
burial depth have an exponential relationship
(Mkpese, 2018). According to a complex of various
features, by analyzing their measurements with
depth, it is possible to identify homogeneous inter-
vals, in which zones of abnormally high formation
pressures are clearly distinguished (Efendiyev et al.,
2019; Efendiyev et al., 2021). Plotting this relation-
ship gives a very smooth curve called the normal
compaction curve. Alternatively, the exponential
dependencies are shown by straight lines if they
were displayed on semi-logarithmic plots. Deviation
from the smooth curve or the straight line would
technically indicate an upper boundary called the top
of geopressure zone (BypsikoBckuii u ap., 1986;
Shykhaliyev et al., 2010; Mkpese, 2018). Figure 2
shows, as an example, a curve of shale density varia-
tion in cuttings with depth taken while drilling a well
at the Bulla-Deniz field, which clearly shows zones
of normal compaction and abnormally high pore
pressures.
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Fig. 2. Change in the density of clays with depth in the section
of the well of the Bulla-Deniz field

Having analyzed earlier works, we propose the
following approach for predicting AHPP. At the de-
sign estimates stage prior to drilling, shale porosity
is studied based on the analyses of drill cuttings
sampled from an adjacent well, and a prognostic
shale porosity curve is plotted to describe the degree
of shale consolidation (Figure 1). Then, a prognostic
pore pressure curve is plotted for an adjacent well
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based on pressure measurements (if any) or mud
weight. The area between these two curves plotted
together on the same diagram should be considered
as the area of extreme complications associated with
abnormally high pore pressures, with maximum pore
pressure gradients corresponding to maximum po-
rosity. In general, AHPP development can be repre-
sented as a flow diagram shown in Figure 3. Accord-
ing to the diagram, abnormally high pore pressure
depends on abnormally high shale porosity (2). In its
turn, abnormally high shale porosity is due to a de-
lay in shale compaction (3), which depends on three
factors: lithological description of the section, a high
sediment subsidence rate (5) and shale thickness (6).

4. Conclusion
1. The structures of the Baku Archipelago are
known to have some of the most complex geo-
logical and operating conditions for drilling, with
the so-called well filling that leads to various
problems during deep drilling.

2. Difficult drilling conditions are mostly due to
abnormally high pore pressures that developed
during intensive subsidence of thick shale strata,
given the shortage of zones for pore fluid release
from shales; these pressures cause a substantial
delay in shale compaction as compared to com-
paction in alternating sand and shale sections.

3. Because of the delay in compaction, shale porosi-
ty remains abnormally high and the pore fluid in
shales is compacted under pressure increasing to
overburden gradients.

4. The actual shale compaction curve plotted to-
gether with the AHPP gradient curve will make it
possible to identify the intervals where problems
may be expected during drilling through shale on
the Baku Archipelago.

The work was carried out within the framework
of a grant from the SOCAR Science Foundation for
2022.
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Fig. 3. Block diagram of the formation of abnormally high pore pressures

34



E.T.Suleymanov et al. /| ANAS Transactions, Earth Sciences 1 /2022, 28-36; DOI: 10.33677/ggianas20220100070

REFERENCES

Aleksandrov B.L. Abnormally high reservoir pressures in oil
and gas basins. Nedra. Moscow, 1987, 216 p. (in Russian).

Buryakovsky L.A., Dzhevanshir R.D., Aliyarov R.Yu. Geophys-
ical methods of study of geofluidal pressures. Elm. Baku,
1986, 148 p. (in Russian).

Dobrynin V.M., Serebryakov V.A. Methods of prediction of
abnormally high reservoir pressures. Nedra. Moscow, 1978,
232 p. (in Russian).

Efendiyev G., Isayev R., Piriverdiyev I. Decision-making while
drilling wells based on the results of modeling the character-
istics of rocks using probabilistic-statistical methods and
fuzzy logic. ISAIC 2020, Journal of Physics: Conference
Series, Vol. 1828, 2021, https://iopscience.iop.org/article/
10.1088/1742-6596/1828/1/012016/pdf

Efendiyev G.M., Mammadov P.Z., Piriverdiyev I.A. Modeling
and evaluation of rock properties based on integrated log-
ging while drilling with the use of statistical methods and
fuzzy logic. 10th International Conference on theory and
application of soft computing, computing with words and
perceptions — ICSCCW-2019. Advances in intelligent sys-
tems and computing book series (AISC), Vol. 1095, 2019,
pp. 503-511.

Khalilov N.Yu., Balayev E.S. The effect of abnormally high
reservoir pressures on reservoir and shale parameters in the
Baku Archipelago areas. Gas Industry, Express Information,
Series: Development of Oil and Gas Resources for Offshore
Fields, Vol. 6, 1981, pp. 512 (in Russian).

Mekhtiyev P.G., Yusifov M.G. Specific features of distribution
of abnormally high pore pressures in the Baku Archipelago
areas. Oil and Gas Geology, No. 8, 1982, pp. 51-53 (in Rus-
sian).

Mkpese U.U. Estimation of overpressures from porosity based
method: a theoretical approach applied to the cen-
tral/coastal swamp depo-belts of the Niger delta basin. In-
ternational Journal of Advanced Geosciences, Vol. 6, No.
1, 2018, pp. 14-26.

Shykhaliyev Yu.A., Feyzullayev A.A., Lerche I. Pre-drill over-
pressure prediction in the South Caspian Basin using seis-
mic data. Energy Exploration & Exploitation, Vol. 28, No.
5, 2010, pp. 397-410.

JIMTEPATYPA

Efendiyev G., Isayev R., Piriverdiyev I. Decision-making while
drilling wells based on the results of modeling the character-
istics of rocks using probabilistic-statistical methods and
fuzzy logic. ISAIC 2020, Journal of Physics: Conference
Series, Vol. 1828, 2021, https://iopscience.iop.org/article/
10.1088/1742-6596/1828/1/012016/pdf

Efendiyev G.M., Mammadov P.Z., Piriverdiyev I.A. Modeling
and evaluation of rock properties based on integrated log-
ging while drilling with the use of statistical methods and
fuzzy logic. 10th International Conference on theory and
application of soft computing, computing with words and
perceptions — ICSCCW-2019. Advances in intelligent sys-
tems and computing book series (AISC), Vol. 1095, 2019,
pp. 503-511.

Mkpese U.U. Estimation of overpressures from porosity based
method: a theoretical approach applied to the cen-
tral/coastal swamp depo-belts of the Niger delta basin. In-
ternational Journal of Advanced Geosciences, Vol. 6, No.
1, 2018, pp. 14-26.

Shykhaliyev Yu.A., Feyzullayev A.A., Lerche I. Pre-drill over-
pressure prediction in the South Caspian Basin using seis-
mic data. Energy Exploration & Exploitation, Vol. 28, No.
5, 2010, pp. 397-410.

AnexcanpoB b.JI. AHOMaJIbHO-BBICOKHE IIJIACTOBBIC JIABJICHUS B
HedTerazoHOCHBIX Oacceitnax. Henpa. Mockga, 1987, 216 c.
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Jo6pemua B.M., CepebpsaxoB B.A. MeToabl mporHO3UpOBaHUs
aHOMAJIbHO BBICOKHX IJ1aCTOBBIX HaBHCHHﬁ. Heapa.
Mocksa, 1978, 232 c.

MexTtues ILI., FOcudpor M.I'. HekoTopbie 0COOEHHOCTH pac-
MNpeacJICHuA aHOMAJIbHO BBICOKHUX ITOPOBBIX Z[aBJ'IeHPIf?I Ha
mwiomaasx bakuHckoro apxumenara. ['eomorust HedTH U ra-
3a, No. 8, 1982, c. 51-53.

XamnoB H.}O., bamaes O.C. Brnusiaue ABIIJ] Ha mapaMeTpsl
KOJUJICKTOPOB U TJIMH Ha IUIOIIAIAX BakuHCKOTO apxuriena-
ra. ['a30Bas MPOMBIIIUICHHOCTh, SKCIIpecc-uH(pOpMaIus, ce-
pusi: OcBoeHHe pecypcoB He()TH M ra3a MOPCKHX MECTO-
poxnenuid, T. 6, 1981, c. 5-12.

XAPAKTEPHBIE OCOBEHHOCTH YIIVIOTHEHUS I'/IMH HA IINIOINA 151X
A3BEPBAUJKAHCKOI'O CEKTOPA IOKHO-KACIIMUCKOI'O BACCEMHA
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Pe3rome. 13BectHO, uTo HeOONbLION NO mtomanu KOxuo-Kacnuiickuit 6acceiin (FOKB), ucnpIThIBatomuii HHTEHCHBHOE MIOTPY-
JKEHUE B HIDKHEM IUIMOLIEHE, pa3BUBAJICS B OTpbIBe OT MupoBoro okeaHa. ComnocTaBlieHHE I'€0JIOTHYECKUX Pa3pe30B MPOAYKTUBHON
TOJIIK AOIIEPOHCKOTO mopora, AGIIepoOHCKOTO M bakMHCKOTO apXxumnenaros, seistronuxcst yactsMu KOKB, BBISIBUIO 3HAYUTEILHOE
pasinyue JUTONOro-(halualbHOr0 COCTaBa opo. 'eonornyeckue ycioBus OypeHusl CKBaXXHMH Ha CTPYKTypax bakuHckoro apxure-
Jn1ara, SIBJISIFOTCSI OMHMMH M3 CaMBIX CIIOKHBIX B Mupe. BeIpaxaioTcs OHM B CHIIBHBIX TTOPOAOTIPOSIBICHHSX, IPH OYypPEeHUH TIIMHACTBIX
nopox I1T, kotopele B pa3pes3e CTpYKTyp apxumenara cocTaBisiioT 10 90%. [lopomonposBieHns: MPUBOASAT K OCIOKHEHHSIM, aBapH-
SIM, IPOBOLUPYIOT BEIOPOCEI OypOBOTO PAacTBOPA M BOAOTA30-TIPOSIBICHHS, YTO YACTO IPUBOJNUT K JIMKBHIAINN CKBAKUH. BIcokas
aBapUIHOCTH 3aTSATHBACT HA JIOJITHE TOABI BBOJ B SKCIITyaTalllIo MEPCIICKTUBHBIX 3aIeXeH M MECTOPOKACHUIT yrIIeBOIOPOIOB.

OCHOBHO# IPUYNHOM MOPOIOPOSBICHNUH ABIsSETCSA MPUCYTCTBHE B Pa3pe3e CTPYKTYP aHOMAJIBHO BBICOKHX MOPOBBIX JaBICHHUMH,
XapaKTEePHBIX ISl MOIIHBIX TJIMHHCTBIX TOJII, IPaJUEHThl KOTOPHIX MPUOIMKAIOTCS K TPaJUEHTaM IeoCTaTUYECKOro IaBIICHUS.
W3ydeHne rIMHUCTBIX MOPOJA BBISBUIIO COXPAaHEHHE Ha OOJBIIMX TITyOMHAX MCKIIOUHTENbHO BBICOKMX 3HAUEHUH MOPUCTOCTHU IIIHH,
CBSI3aHHBIX C OTCTaBaHHEM YIUIOTHEHHS TJIMH, Ae(UIIUTOM 30H Pa3rpy3KH U BBICOKOH CKOPOCTBIO MOTPYKEHUS OCATKOB.
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[To pe3ynbraram ucciaeOBaHUI KEPHA U TE€OJIOT0-TEXHOJIOTHYECKUAX UCCIIEIOBAHUI B Tpoliecce OYpEHHS BHIOTHEH aHAIM3 pa3-
JINYHBIX XapaKTEPHUCTHK, B TOM YHCJIE IUIOTHOCTH, MOPUCTOCTH TIIMH, OTOOPAHHBIX B Pa3HbIC TOJBI IPH OyPEHUU CKBAKUH HA CTPYK-
Typax BakuHCKOro apxumenara, B TOM 4HCIe Ha CTPYKType YMHUA, IOCTPOEHA KpUBas YIUIOTHEHHS M BBIACICHA 30HA BO3MOXHBIX
MPOSIBJICHUH aHOMAJIbHO BBICOKHX IIOPOBBIX J[ABICHHH.

Knrwueswvie cnosa: Osxcno-Kacnuiickuii 6accetin, baxunckuil apxunenaez, npoOyKmueHas moawa, 21uHUCmyle OMa0#CeHUs, aHo-
MAIbHO 8bICOKASI NOPUCMOCb 2IUH, AHOMAILHO 8bICOKOE NOPOBOe 0dGIeHUe, YNIOMHeHUe 2lIUH, OCIONCHEeHUs 8 npoyecce OypeHus
CKBAJICUH

CONUBI XO0ZOR HOVZOSi AZORBAYCAN SEKTORU SAHOLORINDO
GILLORIN SIXILMASININ XARAKTERIK XUSUSIiYYOTLORI

Siileymanov E.T.%, Yusifov M.H.2, Bunyatov A.A.2, Macidova A.N.*
ISOCAR, Kompleks Qazma Islori Tresti, Aga Neymatulla kiic., 105, Baki, Azarbaycan: elnur.suleymanov@socar.az
2Azorbaycan Milli Elmlor Akademiyasinin Neft va Qaz Institutu,
AZ1000, Baki sah., F.Omirov kiig., 9. yusifovmehman_1954@mail.ru
30rta Dogu Teknik Universiteti, Simali Kipr Kampusu, 99738 Kalkanli, Giizelyurt, SKTC: adnan.buny@gmail.com
4Azarbaycan Déviat Neft Vo Sonaye Universiteti, AZ1010, Baki sah., Azadliq prospekti, 20: mecidova.afag@mail.ru

Xiilasa. Baki arxipelaqi strukturlari quyularin gazilmasi baximindan geoloji soraito goro diinyada on miirokkeb strukturlardan bi-
ri hesab olunur. Bu ¢stinliklor Mahsuldar gatin 90%-ni toskil edon gilli suxurlari qazarken giiclii suxur axininin bag vermasi ilo ifado
olunur. Giiclii suxur axin1 quyularda miirokkoblogmolars, gozalara, quyudan buruq mohlulunun sigramasina, su-neft-qaz tozahiirlorine
sobab olur ki, bu da quyularin tez-tez logv olmasina gatirib ¢ixarir. Qozalar iso perspektivli yataglarin vo karbohidrogen ehtiyatlarinin
istismara verilmasini uzun illor longidir.

Quyudan siixur axmmin omolo golmasinin asas sobobi, qalin gil toboagalari tigiin xarakterik olan, gradiyentlori geostatik tazyiq
gradiyentlorino yaxinlagan anomal yiiksok masams tozyiqinin kasilisde olmasidir. Gil siixurlarinin 6yranilmasi naticasinds yiliksok
doarinlikds onlarin mosamoliyinin boyiik giymatlors malik oldugu gostarilmisdir, bu da onlarin sixilma prosesinds “longimo” bas ver-
diyi, bogalma zonasinda ¢atismazliglarin méveudlugu ils izah oluna bilor. Siixur niimunolori tizorinds aparilmis todgigatlar vo qazma
zaman aparilan geoloji-texnoloji todgigatlarin naticolorinin tohlili aparilmig, miixtolif vaxtlarda Baki arxipelaqinda qazilmig quyular-
dan ¢ixan gil glaminin sixligiim dorinlik tizro doyigsmosi aragdirilmigdir.

Qazma vaxt1 quyulardan gétiiriilmiis gil niimunalorinin tadqiqi gostordi ki, boytik darinliklards gilin sixilmasinin gecikmosi, kasi-
lisds bosalma gatigmazligi va ¢okiintiilorin boyiik darinliklora enmasi sobobindan gillards yiiksak mosamaliliyin gqorunub saxlanmasi-
na sabab olmasidir. Qazma zamani aparilan geoloji-texnoloji tadgigatlarin naticalorine asason, miixtolif xarakteristikalarin tohlili
Baki arxipelaqmnin strukturlarinda, o ciimlodon Umid strukturunda quyularm miixtelif illorde qazilmasi zamani gotiiriilmiis gil niimu-
nalarinin sixligmin tohlili aparilmis, ayrilor qurulmus vo anamal yiiksok mosams tozyiqinin miimkiin tozahiirlori zonas1 miioyyon
edilmisdir. Anomal yiiksok masamo tozyiginin formalagsmasi zamani bas veran proseslorin ardicilligi miivafiq sxem goklinds veril-
misdir.

Agar sozlar: Canub-Xozar hovzasi, Baki arxipelagi, mahsuldar qat, gil ¢okiintiilari, gillorin anomal yiiksok masamoaliliyi, anomal
yiiksak masama tazyiqi, Qilin sixilmasi, quyularin qazilmasit zamani miirakkablagmalor
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