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The paper presents results of generalized laboratory studies from an array of petrophysical parameters of reservoir
rocks (potential hydrocarbon reservoirs). The study is targeted at well-known horizons of productive strata of the Meso-
Cenozoic sedimentary basin. The area under study includes oil and gas onshore and deep offshore fields in Azerbaijan
that have been under active continuous developments. The development of these natural hydrocarbon accumulations
has over a century-long history, which has shown that the major oil and gas deposits are associated with the South
Caspian and Kura depressions subjected to an intensive submersion over the Meso-Cenozoic period. Although many of
the fields in these depressions have been exploited for a long time, the commercial potential is high enough, especially
in deep-seated areas. Nonetheless, problems associated with extracting oil and gas therefrom are pending final
resolutions. Subsoil developments in the region are currently performed at an intensive rate at depths above 4-4.5 km,
since most oil and gas deposits have already been explored at shallow and moderate depths (even in hard-to-reach
areas). As known in oil industry, the wells with a depth of over 4 km are referred to deep wells, while those with a
depth of over 6 km are referred to ultra-deep wells. Moreover, drilling of such wells is associated with serious cost-
related challenges. For example, the cost of developing deep and even ultra-deep wells is high enough, ranging from $
2-3 to $ 9-12 million. This fact emphasizes the need to enhance efficiency of such operations, which requires a high-
scale geological reasoning of a field’s potential and choice of a good location.

W3/10KeHBl  pe3ysbTaThl aHAJIUTUYECKOro O0OOI[eHHA [JaHHBIX J1a00OpaTOPHBIX HCCJIeJOBAHUII  KOMILIEKca
neTpodu3NYecKUX MapaMeTpoB IOPOJ-KOJIJIEKTOPOB — MOTeHLMaJbHBIX pe3epByapoB YIJIeBOJOPOAOB. OOBbEKTOM
HUCCIE[IOBAHUI  ABJIAJINCH  XOPOIIO  M3BECTHBble  TOPU30HTH  NPOAYKTUBHOM  TOJIIM  Me30KaHHO30ICKOro
ceJUMEHTAaIlMOHHOro GacceliHa. B mccieyeMylo TepPUTOPUIO BOLLIM AKTHUBHO M JUINTEJBHO pa3pabaThiBaeMble
HedTerasoBble CyXONyTHbIe, a TakXke MOpPCKUe ITyOOKOBOJHBIE MecTOpoxkaeHUs AsepbaiigkaHa. Bosiee yeM BekoBas
HUCTOpUA Pa3pabOTKU 3TUX NPHUPOJHBIX CKOIUIEHHH YIJIEBOJOPOAOB MOKAa3aJa, YTO OCHOBHBIE 3aJieXXW HedTH U rasa
cBsizaHbl ¢ OxHo-Kacnuiickoii n KypuHCKOI BHaAgWHaMu, KOTOpbie INOJBeprajyich HMHTEHCUBHOMY IOTPYXEHWUIO B
TeueHNe Me30KalfHO30iCKOro BpeMeHH. HecMOTps Ha TO 4TO MHOTHE MeCTOPOX/eHUs YKa3aHHBIX BNAAVH JJIUTEIbHOe
BpeMsl 9KCIUTyaTHPOBAJINCh, NPOMBIIUIEHHAs NEePCIeKTUBHOCTD JOCTAaTOYHO BEICOKA, OCOGEHHO B IJy60OKO3asIeraromiux
yacTaXx. B To e BpeMsa mpoGseMbl, CBA3aHHBle C H3BJleyeHHeM M3 HUX HedTH U rasa, elje He paspelieHb
OKOHYaTeJIbHO. B HacTosAmee BpeMs B pernoHe MHTEHCHBHO NPOBOAUTCA OCBOEHHE HeAp Ha IJIyOMHAax cBhime 4—4,5 KM,
Tak KaKk Ha MaJIbiX M yMepeHHBIX TIIyOuMHax OOJIBIIMHCTBO 3ajiexell HedTH M rasa yxe pasBefaHbl (gaxe B
TPYAHONOCTYIHBIX paiioHax). Kak m3BecTHO, B HeTeA0OBIBAIOIIEl IPOMBIIUIEHHOCTH CKBAXKHHEI TTIyOHUHOM 60Jtee 4 KM
Ha3bIBAIOT TJIyOOKMMHU, a Gojiee 6 KM — CBepXriybokumu. IIpyu 5TOM, MOMHMO YHUCTO TEXHUYECKHUX CJIOKHOCTEH,
MPOXOfKa TaKUX CKBAXUH CONpsDKEHAa C cepbe3HbIMU 5KOHOMHYeCKMMHM Ipo6seMaMu. Tak, CTOMMOCTb Pa3paboTKu
riayOoKuX, a TeM 0OoJiee CBepXIVIyOOKHX CKBaXMH AOCTATOYHO BBICOKA M BapbupyeTcs OT 2-3 A0 9-12 MJIH JOJUIapoB.
OTOT ¢akT 00ycI0BIMBaeT HEOOXOAUMOCTb MHOBHIEHUA 3GGEeKTUBHOCTU PpaboT, 4TO TpebyeT BBICOKOH CTeNeHU
reoJIorn4eckoro 060CHOBAHUA MepPCIeKTUBHOCTH MeCTOPOXeHNA U BEIOOpa MecTa 3aJI0)KeHHs CKBaKHHEL
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Introduction

The conducted analytical generalisation of a
large corpus of research results on geological and
geophysical characteristics of rocks that
determine reservoir potentials of sediments and
their contents of oil, gas and gas condensate
accumulations of the Meso-Cenozoic age
demonstrate the relevance of the data obtained.
In general, data on petrophysical characteristics,
such as carbonate contents, porosity,
permeability, density, grain-size composition,
screening and elastic properties (P-wave velocity
in the medium) of rocks are the most important
productivity indicators of oil and gas reservoirs
and fields. Average values of physical
characteristics, correlations between reservoir
properties and depth, and relationship between
physical parameters were also determined in the
course of studies.

The study results for the respective areas
presented in the tables below reflect variations
in the physical properties of different types of
the reservoir rocks over time and space,
including regularities in their changes through
the section of productive strata. The preliminary
assessments have shown that the physical
properties of coeval and eponymous rocks
change significantly because of geological and
physical processes.

Materials and Methods

A considerable amount of geological and
geophysical exploration activities has been
recently carried out in many well-known oil and
gas fields in Azerbaijan due to active studies of
the oil and gas potential of sedimentary covers of
deep-seated strata. The results of these
operations have shown that the major oil and gas
deposits in the region are attributed to deep
reservoirs of the South Caspian (SCD) and Kura
depressions. Accordingly, we have analysed a
large bulk of data based on the results of studies
of the geological and geophysical characteristics
of rocks that determine the reservoir potential of
the sediments and their content of oil, gas and
gas condensate accumulations of the Meso-
Cenozoic age. The studies have covered the
largest onshore deposits in Azerbaiian (Kura
Depression), such as the areas of Muradkhanly,
Zardab, Tarsdallyar, Kursangya, Dzhafarly, and
others. As for the known offshore SCD fields, we

involved data for such fields as Neft Dashlary,
Sangachal-Duvanny-Khara-Zira, Gunashli, Palchig
Pilpilasi, Gurgan-deniz, etc.

Analysis of Petrophysical Studies
of Deep Oil Reservoirs

The sections of onshore fields are composed
of deposits ranging from the Upper Cretaceous to
the Quaternary [1]. In particular, a review of the
physical properties of the rocks involved in the
geological structure of the Muradkhanly deposit
shows that the deep-seated oil reservoirs in the
area can be associated with the Upper Cretaceous
formations (11 % porosity), Eocene carbonates
(marl and limestone (9.6-10.9 % porosity),
as well as porous terrigenous rocks of the
Eocene-Maykopian series (siltstone and
sandstone, 15-19.5 % porosity) [2]. The rocks
exposed by exploration wells in the Zardab area
relate to the Meso-Cenozoic era. Volcanogenic
and sedimentary rocks (limestone, carbonate
clay, argillite and siltstone) of the Upper
Cretaceous were studied in detail. Geologically,
the structure of the Dzharly Saatly oil and gas
bearing area in the Middle Kura depression is
composed of sediments of the Quaternary,
Absheronian, Akchagylian, the productive strata
(Upper Pliocene of the productive strata),
Sarmatian, Chokrakian, Maykopian series, as well
as cretaceous and volcanogenic formations of the
Cretaceous age. Drilling logs from the Sor-Sor
and Karadzhaly areas in the north-western
Kurdamir extension proved o have the identical
geological structure of the section over the entire
tectonic zone here. At the same time, the
Dzharly-Sor-Sor-Karadzhaly structural zone has
an essentially different geological structure
compared to the Muradkhanly rise (upland),
while volcanogenic formations in the Dzharly
and Sor-Sor areas have no direct contact with oil
and gas producing formations of the Paleogene-
Neogene system [3-9].

Therefore, the experiments have shown that in
the central part of the Kura Depression, at a depth
of 8-10 km, the elevated crustal block by its
material composition can be represented by
unmodified andesite.

The Kura Depression’s central part was
essentially studied using the Saatly and other ultra-
deep wells as an example; the results are based on
a comprehensive study of the core samples
collected at drilling to a depth of 8,267 m.Table 1
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Changes in physical properties of rocks with the stratigraphic depth in Dzharly-Saatly region

. L Depth . Carbonate o Permeability, Density o, Elastic wave
Stratigraphic unit interval, m Lithology content, % Porosity, % 107°m? g/cm? velocity V, m/s
. . Sandy clayey 15.0-30.0 2.2-2.3 2,000-2,300
Ancient Caspian 2,100-2,585 siltstone - o0.5(2) @ Impermeable 2.25(2) 2,100
Absheronian 2,590-2,595  Clayey siltstone - 11.0 - 2.40 2,800
Akchagylian 2,700-2,720 Cliz’lzgizdy - 20.0 Impermeable 2.30 2,200
. . 8.6-24.6 11.2-24.6 0.6-444.1 2.01-2.28 1,900-2,050
Productive strata 2,710-2,874 Silt sandstone 15.8(8) 17.9(8) 150.0(4) 519 1,950(4)
. Argillaceous 17.8-98.5 5.7-29.8 2.08-2.30 2,100-2,300
Miocene 2,879-2,971 sandstone 77.2(6) 107(4)  !mpermeable =50, 2,100
4.0-14.0 2.2-2.7 4,000-5,000
Eocene 2,780-2,925 Calcareous sandstone - 8.6(7) Impermeable 2.5(7) 4,660(3)
Arenaceous
o . . 87.6-99.0 0.9-4.4 2.48-2.76 3,200-3,800
Maastrichtian 3,033-3,138 limestone, Apde51te 93.9(3) 2.65(2) Impermeable .68 3,500
porphyrite
Conacian 3,174-3,178 Andesite porphyrite 96.9 5.3 Impermeable 2.65 3,300
. . . 1.2-75.2 1.2-17.7
Cenomanian 3,271-4,609 Andesite porphyrite 26.1(5) 6.3(10) Impermeable 2.68 3,500
Silt limestone, 1.0-14.0 2.4-2.9 3,000-5,000
Upper Cretaceous 2,950-5,965 basaltic andesite - 4.9(39) (39) Impermeable 2.7(38) 4.300(26)

Note: extreme values are given in the numerator, average values are given in the denominator.

The studies of the physical properties of the
crust section penetrated by ultra-deep drilling and
using a geophysical well logging suite and
petrophysical methods enabled us to identify
principal regularities between the material
composition of the sedimentary and volcanogenic
formations and their physical properties.

The main background is comprised of acidic
volcanic rocks with a subordinate amount of
andesite that seems to contain concordant and
discordant basalt bodies.

Brief petrophysical characteristics of the
rocks from the crust section of the Dzharly-Saatly
oil and gas region given in Table 1 show that all
types of the sedimentary rocks from the Eocene to
the ancient Caspian are represented by terrigenous
varieties, except for the Eocene that also includes
limestone. In turn, the Upper Cretaceous rocks are
dominated by volcanic rocks of andesite and
basalt composition, alternating with sandstone,
siltstone and limestone.

Volcanic rocks of all types were found to
pertain to intermediate and basic rocks of normal
alkalinity. The studies show that the physical
features of coeval and eponymous rocks change
under the influence of geological and physical
processes, bringing about different results.
Reservoir properties of the productive strata rocks
were studied.

Based on the data given in Table 1, a
petrophysical graph reflecting the reservoir
properties of the area was plotted. A certain
tension is formed over depth in the reservoir

properties of rocks, i.e. an increase in the density
and velocity of ultrasonic wave propagation is
accompanied by a decrease in the porosity. This
results from the degradation of the rocks’ reservoir
properties in deep layers, as compared to upper
layers. As it follows from the graphs (see Table 2),
the density of the rocks increases over depth. This
process is relatively intense in the Absheronian-
Miocene sediments represented by terrigenous
varieties, and it is more intense in the Albian-
Aptian formations consisting of sandstone and
limestone. Further down from the Barremian, the
section is represented by carbonate-terrigenous
strata up to the Upper Jurassic, while the Jurassic
section is represented exclusively by the volcanics
consisting of andesite and basalt. Despite such a
diversity in the rock types, their density increases
relatively uniformly and fairly little over depth.
The seismic wave velocity correlates with the
density change graph, subject to the stratigraphic
depth. Overall, in both cases, there is a depth-
dependent increase in the given parameters, with
an almost identical geometry of their plots. In
turn, the depth-dependent porosity change graph
mirrors the above plot, i.e. there is an inverse
relationship between the rock density, seismic
wave velocity and porosity regardless of rock type
and occurrence depth [10-18].

The rocks in natural conditions at great depths
are known to be susceptible to forces caused by a
range of physical and chemical phenomena. Mainly,
these include lithostatic pressure in the pore space,
and temperature increasing over depth.

HEAPOTMOJIb3OBAHUE
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Based on the generalisation of the experimental
data obtained from the well log surveys and
petrophysics, the volcanogenic strata down to 8,000
m deep can be divided into several intervals,
according to the rock material composition.

In the Peri-Caspian-Guba oil and gas region,
reservoir properties of the rocks sampled from deep
layers and producing deposits were examined. The
density of the productive strata clayey sandstone
located in relatively upper parts was studied in a dry
and wet form, and was confirmed to vary in a wide
range (1.94-2.36 g/cm® for these rocks. Their
porosity ranges between 7 and 30 %, while the
ultrasonic wave velocity falls within 2,500-3,000
m/s. The sandy argillite rock density falls in the
range of 1.78-2.29 g/cm?® (dry) and 2.68-2.98 g/cm®
(wet), the porosity is 6.15-30.0 % and the ultrasonic
wave velocity is 1,800 to 2,200 m/s. However,
reservoir properties of the rocks are diverse,
differing dramatically over depths.

Geological and geophysical activities have
been recently carried out in Azerbaijan on a large
scale due interests in the oil and gas potential of
deep-seated sediments. Based on this fact, the
criteria are developed to form the basis for future
works. It is noted that the oil and gas deposits
mainly pertain to the Meso-Cenozoic era.
Although researchers have no doubt that the
central part and great depths of these deposits are
very promising, still a quantitative solution has
not been implemented.

Drilling operations identified a promising
outlook of the Kura and Gabirry interfluve area, as
well as certain difficulties and issues in studying
structural features of local uplifts and predicting
their oil and gas potential.

In this regard, the properties of the Paleogene
and Eocene deposits involved in the geological
structure of the Tarsdallyar structure are studied.
The Paleogene is represented by siltstone, marl,
limestone and tuff siltstone. The marl density is
2.16 g/cm?®, the porosity is 2.5%, the magnetic
susceptibility is very low, and the ultrasonic wave
velocity is 3,500 m/min. The Paleogene limestone is
almost diamagnetic, with the density of 2.56 g/cm?,
the porosity of 5.1%, and the ultrasonic wave
velocity up to 3,000 m/min. The Eocene siltstone
density is 2.45 g/cm?, the porosity is 50%, and the
ultrasonic wave velocity is 1,300 m/min. The
limestone density is 2.65 g/cm?® the porosity is
5.74 %, and the ultrasonic wave velocity is
2,950 m/min, with no magnetic susceptibility.
The argillite density is 2.25 g/cm?® the porosity is

15.5 %, the magnetic susceptibility is very low, and
the ultrasonic wave velocity is 2,700 m/min.

To establish a correlation between the Kura
and Gabirry’s interfluve subsurface geology and
the physical parameters of the sedimentary cover
rocks, the data on changes in the density and
velocity of elastic waves by area and depth have
been analysed. The study covered sandy clayey
rocks of the Miocene-Paleocene sediments in the
Kura and Gabirry interfluve. A considerable
change in the values of physical parameters of
the Upper Miocene sediments was observed from
the north-west (Armudlin Rise) to the south-east
(Gyrakhkesaman-Khatunly Rise). The values of
the physical properties of the Eocene sediment
sandy clayey rocks also decrease significantly
from the north-west to the south-east and
increase again in the Ganja area.

In the Kura and Gabirry interfluve, the
Maykopian clay on the surface has a lower specific
gravity compared to the Sarmatian clay. The specific
gravity values for different rock units of the Kura
and Gabirry interfluve change equally over depth,
differing only in the initial values. The depth-
dependent change in P-wave velocity in the
Sarmatian clay and sandstone is not identical for the
Maykopian rocks [19-28].

A review of Azerbaijan offshore field data
shows that the Neft Dashlary field is located within
the Absheron archipelago, in the near-axis zone of
Absheron-Balkhan structural mega-saddle and is
oriented in the general Caucasian direction. The
field structure is complicated by two longitudinal
and multiple transverse faults (Fig. a).

Longitudinal faults form a wide zone of
disjunctive  dislocations here, composed of
strongly deformed breccia sediments of the
Oligocene-Miocene age. In the south-east of the
structure, a mud volcano is located at the
intersection of epy longitudinal and transverse
discontinuous faults. Here, there are numerous
gryphons with continuous oil and gas seepage at
the sea bottom. The Neft Dashlary field is
characterised by tabular, depositional and
deformational oil traps (Fig. b). The density of
clayey rocks here is 2.20-2.48 g/cm?, the porosity
is 8.3 to 17.0% (up to 25% in some cases), and the
velocity of ultrasonic waves is 2,150-2,200 m/s.

The siltstone density varies between 2.13-
2.60 g/cm?, the porosity ranges from 15 % to
28 %, and the ultrasonic wave velocity is 1,300-
2,200 m/s. The sandstone density lies between
2.00 and 2.50 g/cm?® and the porosity varies
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Fig. Neft Dashlary field. Structural map of Kirmakin formation top
of productive strata (a) and geological profile (5)

between 7.2 and 22.0%. In all rocks, the
velocity of ultrasonic waves, depending on the
lithological composition, ranges from 850 to
2,800 m/s. The density of the productive strata
carbonate clay is 2.02-2.59 g/cm?, the porosity
ranges between 8.5 and 30%, and the ultrasonic
wave velocity is 2,100 to 3,500 m/s [29-31].

The grain-size composition of the productive
strata sediments in the Neft Dashlary area is
mainly represented by siltstone facies, i.e. the
particle size ranges from 0.1 to 0.01 mm. This
indicates that the siltstone facies are dominating
over other facies in the section. To identify the
nature of the depth-dependent change in reservoir
properties of the productive strata sediments, a
limit of variations in physical parameters was
specified. In particular, the rock carbon content
varies from 5.27 to 24.6 %, and the permeability
ranges from 1.3 to 214.9-10®m? at the porosity
values of 9.02 to 21.4 %.

According to the generalised data (see
Table 2), it can be assumed that the changes in
physical characteristics of the Neft Dashlary
productive strata rocks attribute to the
quantitative extent of lithological varieties,
diversity = of rocks, their mineralogical
composition and tectonic formation conditions.

The obtained regularities in depth-dependent
variations in the reservoir petrophysical
characteristics can also be proven in the
neighbouring areas subject to their similarity in
paleo-geography, and structural and tectonic
formation profiles.

Within the Baku archipelago, we analysed
petrophysical characteristics of the rocks
composing its northern structures — Sangachaly-
deniz, Duvanny-deniz and Bulla-deniz, where
the productive strata  sediments were
represented fairly well [3]. Here, the total
productive strata thickness (3,950-4,000 m) was
entered in the Sangachaly-deniz area and in the
north-east of other areas. The productive strata
thickness on the dome and in the crest positions
of the local uplifts of Sangachaly-deniz and
Duvanny-deniz is 2,960-3,600 m. Tectonically,
the Sangachaly-deniz rise is an asymmetric
brachy-fold separated by a long yet shallow
saddle from the north-west of the Kyanizadag
rise. In the productive strata sediments in the
south-east, the fold pericline is represented
topographically by a shallow yet short saddle
separating it from the Duvanny rise.

The rocks composing the Sangachaly-deniz
and Duvanny-deniz deposits were studied by
deep-hole drilling from recent sediments down
to the Mesozoic. The productive strata is
exposed in the north of the rise, while in the
near-axis part it is eroded away to a depth of
750-800 m. The lithologic section of the rocks is
mainly represented by the alternation of sand,
sandstone and clay. The maximum thickness of
the productive strata sediments entered by wells
is 3,950-4,000 m, and the minimum thickness
is 3,000 m. The geology of the area includes the
sediments of productive strata, Akchagylian,
Absheronian and Quaternary formations. The
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<
. . . . w
Range of variation, average values of physical properties, o
and permeability degree of productive strata sediments of Neft Dashlary field <ZE
=
Depth Litholo Cca;'ﬁ:)er;atte Density, Elastic wave Porosity, Permeability, Permeability o
interval, m 8y % > o, g/cm® velocity ¥, m/s % 107" um? degree 8
Sandy clayey 8.3-12.8 2.42-2.50 2,200-2,600 11.6-20.1 28.5-79.4 O
430480 iltstone 9.7 2.45 2,400 163 59.7 Good é
. 4.9-26.8 2.36-2.56 2,000-3,100 12.4-17.0 2.6-8.1 )
480-600 Silt clay 19.14 2.50 2,650 11.0 535 Very week &
Clayey 5.8-12.4 1.6-2.34 1,700-2,400 11.0-33.6 0.1-95.7 N
640690 candy siltstone 7.53 2.20 1,980 16.92 40.68 Good Q
Clayey 8.9-9.9 2.01-2.10 2,400-2,600 19.522.9 0.1-95.7 o
690-930 o ndy siltstone 9.37 2.05 2,500 21.4 2.20 Very week fa)
Sandy clayey 8.2-9.4 2.01-2.47 2,300-3,200 9.9-25.7 1-3.5 =Z
930-940 " iltstone 88 2.37 3,000 155 2.3 Very week <
Clayey 4.56.0 2.37-2.67 2,500-3,000 6.0-16.0 . =
240-L130  iiistone 5.27 2.56 2,800 957 2149 High ®)
Clayey 23.4-25.8 2.38-2.53 2,100-3,200 9.7-11.1 2.25-6.23 =
1,130-1,400 " o1,y siltstone 24.60 2.44 2,580 10.40 4.24 Very week S
Clayey 3.0-11.0 2.40-2.47 2,300-2,400 12.6-14.9 0.6-2.0 o)
1,300-1,530  gijsione 7.0 2.44 2,350 1375 13 Zero o
Clayey 3.815.7 2.47-2.56 3,500-3,600 7.6-10.8 X
1,600-2050  giisrone 1.8 2,51 3,550 9.02 569 Good w
Sandy clayey 4.1-14.6 2.36-2.43 13.6-17.9 >
2,050-2,200 siltstone 979 .40 3,150 14.8 12.5 Moderate 8
Clayey 3.815.7 2.47-2.56 3,500-3,600 7.6-10.8 S
2,200-2,500  g1ictone 11.8 2,51 3,550 9,02 569 Good @)
Clayey 7.88.7 2.43-2.60 8.5-10.0 =
2,550-3550 - o1 2 oe 3,600 00 66.9 Good G}
Clayey 2.810.8 2.58-2.64 5.3-14.2
3,550-4,600 .1y siltstone 6.8 2.61 4,000 9.57 60.5 Good
Note: minimum and maximum values are given in the numerator, average values are given in the
denominator.

productive strata section is mainly composed of
clay, sandstone and siltstone. The clay rock
density is 1.95-2.20 g/cm® the porosity is
7.5-25.5 %, and the ultrasonic wave velocity
varies between 1,950 and 2,300 m/s. Unlike clay,
the sandstone density is 2.15-2.50 g/cm?, and the
ultrasonic wave velocity in these rocks is 1,200 to
3,000 m/s. The siltstone density is 2.06-
2.56 g/cm?®, the porosity is 5.5-30 %, and the
ultrasonic wave velocity is 1,950-2,800 m/s.

The permeability value determined from the
core samples is relatively low. A correlation was
assessed to determine permeability as a function
of porosity. However, this correlation is somewhat
conditional, since any permeable rock is known to
have porosity, but not each rock that is porous can
be permeable.

As it follows from the above analysis, in the
considered granular reservoirs in the area under
study, the rock porosity and, especially,
permeability are conditioned largely by the
quantitative content of psammitic siltstone and
psammitic facies. Such a dependence of the rock

reservoir properties signifies low or zero
secondary porosity associated with fracturing,
cavernosity, etc.

In turn, the low carbonate content eliminates
the possibility of leaching that increases reservoir
properties mainly in carbonate rocks. The absence
of this process in the rocks under consideration is
proven by their low carbonate content, as well as
their low reservoir properties.

Due to the direct relationship between the
rock density change and ultrasonic wave
velocity, these parameters correlate well with
each other. However, there is no more or less
distinct correlation between the rock lithofacies,
reservoir and studied physical parameters in this
case [32-45].

Proceeding from the above, to specify the oil
and gas bearing potential of certain structures of
the Baku archipelago, additional geological,
geophysical exploration and survey activities
(gravity-magnetic, electrometric and seismic
surveys and petrophysical studies) will be
conducted followed by locating deep exploration
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wells. These operations will enable a more
efficient study of the reservoir properties of deep-
sunk oil and gas bearing strata, as well as
tectonics structure of the considered areas.

Conclusions

Based on the petrophysical and reservoir data
generalisation, a comparative analysis of the deep-
seated rocks in the South Caspian and Kura
depressions was conducted. It follows from the
results that the wide-range changes in the
properties of the study objects are mainly
attributable to heterogeneous lithology of rock

units, rock type and tectonic conditions.
Furthermore, there is a certain correlation
between porosity and permeability. The

development and interpretation of petrophysical
and field geophysical data has revealed that some
of the productive strata horizons have the greatest
oil and gas bearing potential. And some aspects
should be taken in account. Firstly, at onshore
fields, wide-range changes in reservoir properties
of the rocks in the area are mainly associated with
lithogenesis conditions, heterogeneous lithological
composition of sedimentary complexes, rocks’
occurrence depth, as well as peculiarities of local
uplift development. Secondly, ultrasonic wave
velocity is increasing in limestone and, less
frequently, in rocks with higher carbon content,
also subject to the change in figures with
stratigraphic depths. Thirdly, when predicting the
oil and gas bearing potential in deep-seated strata
of the areas under study, apart from exploration
and geophysical methods, it is advisable to use
findings on depth-related changes in the porosity
and permeability properties of rocks established
through petrophysical studies, as well as the data
on ultrasonic wave velocity patterns.
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