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ABSTRACT

Baku archipelago is well-known for high oil and gas production even at the great depth due to high
sedimentation rate and low compaction during the formation of basin. This paper represent the Garnulomtric
analysis of core samples, in which grain size fractions are determined along with porosity of the cores. Four types
of rock groups (clayey-aleuritic sand, clayey-sandy aleurolites, sandy-clayey aleurolites and clayey sandy loams)
were taken into account. In first group (clayey-aleuritic sand) the dominant grain size fraction is 0.175 mm which
lead to increase in porosity, in second group the dominant fractions are 0.055 mm and 0.175 which tend to increase
in porosity. In clayey-sandy aleurolites fractions like 0.055 mm and 0.25 mm have negative effect on porosity.
Moreover, in clayey-sandy loam deposits, the coarser grains have positive impact on porosity compared to fine
grains. On the basis of results obtained, the central part of Baku Archipelago is very promising for oil and gas
potential especially the anticlinal zone of Gamamdag, Deniz, Sabail and Nakhchivan.Furthermore, accidents and
complications in the drilling process may occur due to incorrect predictions of reservoir and hydrostatic pressure
during the exploration process, that’s why, it is highly advisable to take into account this anomalous phenomena
when choosing the location of wells.
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INTRODUCTION:

As is known, within the Baku Archipelago, the
main productive interval is the Productive Series (PS),
which is represented by terrigenous sediments with
high filtration-capacitive properties (FCP). At the same
time, deeper intervals corresponding to the Lower
Pliocene are also considered very promising, since it
has been proven that in these oil-and-gas-bearing
sediments at depths above 4.5 km, compression of the
pore space often occurs not only smoothly, but also,
some time, in extremely manner [2, 3]. This is
explained by the fact that, unlike of clay containing
sediments, sandy-aleuritic reservoirs of PS are more
sensitive to post-sedimentation processes in the
variable transgressive-regressive conditions of the
basins [4]. However, at depths of 4.5 km and more, in
addition to dense rocks, there are weakly cemented
sands and sandstones. It should be noted that with
increasing depth of homogeneous rocks, their average
density also increases.

Clay formations play an important role in the
preservation of reservoir properties of granular
reservoirs. It is known that in PS reservoirs the more
common secondary clay minerals are montmorillonites
(smectites) and kaolinites. The presence of
montmorillonites in rocks has a negative effect, and the

presence of kaolinites has a positive effect on reservoir
properties of sediments.

Monomikty, coarse-grained quartz sandstones in
the form of separated grains are well preserve reservoir
properties at great depths. Such sediments were
deposited by Paleo-Volga from the Russian Platform,
where the amount of quartz in the light fractions is 80%
(Umud area, well Nel, V horizon and Nakhchivan area,
Nel, “fasila” suite). This fact shows that the rocks of the
Absheronfacies are still at the stage of
mesocathogenesis, so they can still their filtration-
capacitive properties at a depth of 8-10 km. This is
confirmed by data from the waste of mud volcanoes.
According to A.L. Putkaridze [1], the composition of
sandy fragments taken from mud volcano breccia on
Sangi-Mugan, Dashly, Umud and other areas contains
well-sorted grains of quartz with the disten-staurolite-
sillimonite as the main mineral-forming. The above
gives reason to highly assess the prospects for
petroleum potential of the PS (VII horizon, “fasila”
suite, PKS and PK) in the northeast part of the Baku
Archipelago (Dashly, Sabail and Nakhchivan areas)
[5].

METHODS AND MATERIALS:

To study the Analytical generalization of core
material and to clarify the patterns of compaction of the
pore space of productive reservoirs at great depths the
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exploration and exploitation of study area were carried
out [6, 7]. The statistical representation of actual

material mainly due to granulometric analysis of core
sample is shown (Table 1).

Table 1:
Garnulometric Analysis of core samples
i %_ @ %_ Fractions, mm % 2 \o
2c5E 0,25 0,175 0,055 0,01 Name of rocks 57
3029,5 01 51 27 21 clayey-aleuritic sand 22,1
25705 12 57,8 27 14 clayey-aleuritic sand 29,3
22155 10,7 55,7 224 112 clayey-aleuritic sand 28
2226 05 241 55,9 19,5 clayey-aleuritic sand 24,2
2052,5 0,6 26,2 53,7 19,5 clayey-sandy aleurolites 22,2
20575 01 44,3 45,6 10 clayey sandy loam 27,6
17785 05 18,7 55,5 25,3 sandy-clayey aleurolites 25,2
17815 16 54,3 30,7 134 clayey-aleuritic sand 29,6
17915 05 20,7 49,5 29,3 Sandy hlidolit 27,6
17945 3 63 235 10,5 clayey-aleuritic sand 30
1804,5 0,6 61,6 29,2 8,6 Silty sand 29,4
1807,5 0,7 16,7 53,8 28,8 Sandy-clayly siltstone 23,7
2334 0,2 22,1 59,5 18,2 clayey-sandy aleurolites 26,6
23445 03 51,6 34,8 133 clayey-aleuritic sand 239
2362 35 46,3 33,9 16,3 clayey sandy loam 25,8
23725 12 58 27,6 13,2 clayey-aleuritic sand 26
2376 16 50,7 33,7 14 clayey-aleuritic sand 25,9
2383 0,6 39,7 41 18,7 clayey sandy loam 258
2389,5 0,3 316 51,4 16,7 clayey-sandy aleurolites 251
2358 6,3 63,8 17,3 12,6 clayey-aleuritic sand 27,1
2379,5 14 55,6 224 20,6 clayey-aleuritic sand 239
24025 0,2 7,2 704 22,2 sandy-clayey aleurolites 18
2405,5 03 24,6 51,2 23 clayey-sandy aleurolites 19
2376 19 58,1 23,6 164 clayey-aleuritic sand 25,8
2396,5 35 519 20,9 23,7 clayey-aleuritic sand 22,5
2107 0,2 40,8 40,7 18,3 clayey sandy loam 24,8
2113 0,6 34,2 52,2 13 clayey-sandy aleurolites 26
2273 0,3 251 61,9 12,7 clayey-sandy aleurolites 20,7
25915 05 36,5 46 17 clayey sandy loam 218
25945 23 52 22,8 22,9 clayey-aleuritic sand 22,6
2597,5 01 12,1 67,4 204 sandy-clayey aleurolites 204
26475 08 64,8 235 10,9 clayey-aleuritic sand 239
2601 0,2 331 48,6 18,1 clayey sandy loam 22,9
2631 0,1 40,7 45,2 14 clayey sandy loam 22,1
2636,5 12 67,6 223 8,9 Silty sand 24,7
2650,5 42 60,7 20,3 14,8 clayey-aleuritic sand 24
2600,5 01 39,7 43,3 16,9 clayey sandy loam 244
1887,5 08 36,3 333 29,6 Hilidolit 27,6
1957 0,2 459 38,2 15,7 clayey sandy loam 24,3
1957 05 28,2 50,5 20,8 clayey-sandy aleurolites 22,9
22485 05 20,7 62,4 16,4 clayey-sandy aleurolites 25,5
2260,5 8,2 48,2 23,6 20 clayey-aleuritic sand 22,9
22635 55 62 21,6 10,9 clayey-aleuritic sand 25,5
22485 04 6,7 72,5 20,8 Clayey siltstone 18,3
2055 0,2 29,6 53,3 16,9 clayey-sandy aleurolites 275
23545 2,7 275 15,2 9,6 Silty sand 24,2
2366,5 3 715 17 85 Silty sand 25,6
2369,5 12 46,3 37,6 14,9 clayey sandy loam 24,8
23725 0,3 432 435 13 clayey sandy loam 27,1
23755 11 51 38,6 93 Silty sand 26,2
23815 18 58,8 28,6 10,8 Silty sand 25,9
23935 01 29,1 55,6 15,2 clayey-sandy aleurolites 23,7
23515 05 59 329 76 Silty sand 274
2349 0,2 15,7 42,2 41,9 Sandy loam 24,1
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23815 16 63,9 22 12,5 clayey-aleuritic sand 28,8
23515 04 8,3 61 30,7 sandy-clayey aleurolites 23

2349 0,2 14,9 48,3 36,6 Sandy loam 17,3
2315 05 62 24,2 113 clayey-aleuritic sand 25,8
2791 0,2 17,7 55 27,1 Sandy-clayey aleurite 21,2
3034 1 51 27 21 clayey-aleuritic sand 22,1
1669 0,2 37,7 28,8 324 Hilidilit 17
1745 1 335 49,8 24,7 Clayey sandy loam 20,3
1865 0 27 58 15 clayey-sandy aleurolites 26
18755 1 37 49 13 clayey sandy loam 22
1897,5 4 55 25 16 clayey-aleuritic sand 28
1865 04 98 55 35,2 sandy-clayey aleurolites 25,8
2100 0,3 14,2 59,8 25,7 sandy-clayey aleurolites 254
2094 0,3 58,6 31,2 99 clayey-aleuritic sand 26,3
21245 05 27,7 55 16,8 clayey-sandy aleurolites 26,1
2129 0,6 30 53 164 clayey-sandy aleurolites 26,8
2208 11 54,8 29,3 148 clayey-aleuritic sand 26,3
2094 0,1 19,2 49,2 34,5 Sandy loam 15,7
21325 05 30,5 424 26,6 Hilidolit 22,7
1143 08 54,1 38 71 Silty sand 28,8
11285 1 251 50,3 23,6 Clayey sandy loam 31,3
11615 0 10,2 755 14,3 clayey-aleuritic sand 28,8
1165 0,6 60,2 328 64 Silty sand 27,6
1199,5 12 54,5 28,7 15,6 clayey-aleuritic sand 25,3
1201 0,7 39,7 46,7 129 clayey sandy loam 25,3
1530,5 24 71,6 19,7 6,3 Sand 29,1
1530,5 2,7 72,6 18,9 58 Sand 30
1632,5 0,6 41,2 49,7 8,5 Sandy loam 19,7
15725 0,2 38,2 43,2 184 clayey sandy loam 22,6
1667 6,2 58,6 21,6 13,6 clayey-aleuritic sand 28,7
2855,5 0,2 48,5 32,1 19,2 clayey-aleuritic sand 22,2
28555 03 69,5 17,2 13 clayey-aleuritic sand 23,6

The importance of granulometric analysis is
determined by the fact that in terrigenous reservoirs the
initial (pre-diagenic) porosity depends on three main
microstructural parameters:

» grain size

» grain packaging,

» The shape and distribution of grains of different
sizes in the matrix volume.

The influence of grain size on inter-granular
porosity with random packing of spherical grains
depends on the stability of the acting internal friction
and adhesion forces between individual grains. These
forces are proportional to the specific surface of the
grains, which is assumed to be equal to the total surface
area of the grains per unit of solid volume (matrix) and
inversely proportional to the size of the grains. This
pattern indicates that when all other factors are equal,
the contribution of coarse grains at lower porosity is
less than the contribution of fine grains [8]. This

general rule is illustrated in Figure 1; from which it
follows that the increase in porosity for sedimentary
rock consisting of a specific grain size becomes
significant only when the grain sizes are below 0.1 mm
(100 microns). In particular, for some young sediments,
the porosity can reach values of up to 0.8 (80%).
When the grain size increases by 0.1 mm, the
friction forces decrease, and the porosity decreases
until a condition is achieved that is a random package
without friction forces, which occurs at a porosity of
0.399 mm and does not depend on the grain size more.
As noticed in real rocks, due to secondary
processes (compaction, geochemical and diagenetic
processes, etc.), the initial porosity is rarely
encountered, so it is necessary to take into account the
conditions that directly determine the pore size, their
distribution and the degree of coherence [9].
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Figure 1: Porosity dependence on grain size Adopted from Paul Glover, 2016

RESULTS AND DISCUSSIONS: aleuritic sand, clayey-sandy aleurolitic, sandy-clayey

To identify and account for the influence of aleurolitic and clayey sandy loams. The distribution of
dominant fractions in different reservoirs, core samples  fractions according to the selected groups of rocks is
were divided by name of rocks into 4 groups: clayey-  shown in Fig. 2.
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Figure 2: Variations of the fractional composition of terrigenous reservoirs of some oil
and gas deposits in Azerbaijan

Fig. 3 reveals that in the composition of the first  occupy approximately the same volume, and finally,
group of rocks (clayey-aleuritic sands) a fraction witha  the fraction of coarse grains (0.25 mm) is an
grain size of 0.175 mm dominates. The other two insignificant part of the volume and may not be taken
fractions, with a grain size of 0.055 and 0.01 mm, into account.
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Figure 3: Distribution of fractions in rock groups (from left to right): clayey-aleuritic sand, clayey-sandy
aleurolites, sandy-clayey aleurolites and clayey sandy loam

Fig. 4 shows the results of assessments of the
effect on the porosity of the dominant fraction (0.175
mm) and the fraction with a grain size of 0.055 mm for
the rocks of the first group. As follows from these data,
an increase in the content of the dominant fraction in

0,175 mm

clayey- aleuritic sands leads to an increase in porosity,
while an increase in the content of the fraction with a
grain size of 0.055 mm reduces the porosity of this
group of rocks.
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Figure 4: Dependence of porosity on the fraction content (0.175 mm and 0.055 mm)
in clayey-aleuritic sands

For the remaining 3 rock groups, the dominant
fraction is a fraction with a grain size of 0.055 mm, with
a different ratio of fractions of 0.175 and 0.01 mm.
Here, just as in the first group of rocks, the fraction of
coarse grains (0.25 mm) is an insignificant part of the
volume and may not be taken into account.

In particular, for rocks of the clayey-sandy
aleurolite group, the effect on the porosity of the

0.055 mm
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dominant fraction (0.055 mm) and fractions with a
grain size of 0.175 mm is shown in Fig. 5. As follows
from these data, an increase in the content of both the
dominant fraction and the fraction of 0.175 mm in
clayey-sandy aleurolites leads to an increase in

porosity.
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Figure 5: Dependence of porosity on the fraction content (0.055 and 0.175 mm)
in clayey-sandy aleurolites
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In contrast to the group of clayey-sandy
aleurolites, in the group of sandy-clayey aleurolites, the
effect on the porosity of the dominant fraction (0.055

0.055 mm

20

rl-

30

mm) and the coarser fraction (0.25 mm) are negative
tendency (Fig. 6).
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Figure 6: Dependence of porosity on the fraction content (0.055 and 0.25 mm)
in sandy-clayey aleurolites

Finally, in the latter group, in clayey sandy loam
deposits, the influence on the porosity of the dominant
(fine, 0.055 mm) and subordinate fractions (coarser,
0.175 mm) also, like in the group of clayey-aleuritic
sands, has the opposite tendency. In particular, an
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increase the content of the fine (dominant - 0.055 mm)
fraction in clayey sandy loam leads to a decrease of
porosity, while an increase the content of the coarser
fraction (0.175 mm) increases the porosity of the clayey
sandy loams (Fig. 7).

R = 10,5034
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Figure 7: Dependence of porosity on the fraction content (0.055 and 0.175 mm)
in clayey sandy loams

CONCLUSIONS AND
RECOMMENDATIONS:

»On the basis of results obtained it is concluded
that the anticlinal zone of Gamamdag-deniz-Sabail-
Nakhchivan, located in the central part of the Baku
archipelago is highly promising.

»There is an assumption that hydrocarbons are
localized here (in the south-east) in deep synclinal
troughs, migrated and accumulated in reservoirs from
parent rocks located in the northeast part of these
structures. Therefore, it is expected that the prospect of
deep-seated sediments in this zone is associated with
the VII horizon PS and the underlying sediments.

»The prospect of recent exploration work on the
areas of the Baku archipelago is also based on a more
detailed assessment of temperatures and pressure in the
oil and gas systems of the Productive Series. In
addition, incorrect prediction of reservoir and

hydrostatic pressures in the section of the Productive
Series will led to accidents and complications in the
drilling process. From this point of view, it is highly
advisable to take into account the above anomalous
phenomena when choosing the location of wells in the
anticline zone of  Gamamdag-deniz-Sabail-
Nakhchivan.
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OCOBEHHOCTH CE30HHOI'O PA3BUTHSA MOJIEM CEPEBPUCTBIX OBJIAKOB CEBEPHOI'O
M I0O)KHOT'O MOJIYILIAPUAM 3EMJIU

Conodosnuk* A.A.,
Baiidycunosa’ A.K.
(* kanoudam cpusuxo-mamemamuueckux Hayx,

Ooyenm’ *mazucmpanm,

Cegepo-Kazaxcmarnckuii 20cy0apcmeeHHblil YHUGepCUmem

AHHOTAIUA

um. M. Kosvibaesa, [lemponasnosck)

Ha ocHOBaHMM KOMIIBIOTEPHOH 00pabOTKM MacCHBOB HW300pakeHHMH TIII0OANBHBIX MOJEH cepeOpHCTHIX

00JIaKOB CEBEPHOTO0 M IOXKHOTO TMOJyIIapuid 3eMIIM HM3Yy4eHbl OCOOCHHOCTHM CE30HHOH M MEXKCE30HHOU
M3MEHUYMBOCTH UX OOIIHMX XapakTepucTuk. OCHOBHOE BHUMAHKE YACICHO BPEMEHHOMY X0y IIOMIA K 00JIAYHOTO
noJist. OOCYXIAIOTCsl IeTalbHbIE OCOOEHHOCTH CE30HHOU SBONIIONHMU TOJEH cepeOpUCThIX 00JaKOB CEBEPHOTO
noaymrapus. [okazaHO pe3Koe pa3iinure HHTErPATbHBIX XapPAaKTEPUCTHK M XapaKTepa SBOJIOIHH W MOJCH
cepeOpUCTHIX 00JTAKOB CEBEPHOTO U FOKHOTO MOy IIAPHIA.

KaroueBble caoBa: wme3octepa, cepeOpucTbie O0Nlaka, CIYTHUKOBBIA MOHHTOPHHT, HW300paKCHUS
00aYHOCTH, KOMITBIOTepHas 00paboTKa, IUIOMAgs OOJAYHOTO TIONS, AaNMPOKCHMAIHSA, 3SKCTPEMYMEI,
MUKITAIHOCTD.

BBenenue Hcxonnble jaHHbIEe 1 MeTOA HX 00pPadOTKH.

Ha OCHOBaHUHU JIETAILHOTO aHanmM3a W3yyeHne CTpyKTypbl TJIOOambHBIX  TOJIEH
CIIyTHUKOBBIX ~ HM300paXE€HUH TJI00aJbHOTO TONS  CepeOpPHCThIX 00JaKOB KaK CEBEPHOTO, TAK M FOKHOTO
cepeOpUCTBIX  OOJIAKOB  CEBEPHOTO  MOJIyHIApUS  TMOJMYMIAPUA M W3MEHEHHWs HMX OOIIMX MapaMeTpoB B

(MeTomMKa KOTOPOTO ONMCaHa HaMH B MpeAbLIymIeit
pabote), moiyueHHbIX 3a Oosee ueM 10-meTHHA
MEepUoNl, HAMH BBIABICHH HEKOTOPBIE  BaXKHEIC
0COOCGHHOCTH UX Cce30HHOTO pa3Butusi [1]. Onm
KacaroTCsl, TpexJie BCEero, Xapakrepa M3MEHEHHs BO
BpeMEHH oOmIel IUIomany o0Ja4HOro MO, KpoMe
TOTO, IaT HaYaJla 1 OKOHYAHUS, a TAKXKE JITUTEIbHOCTH
CE30HOB CYIECTBOBAHHUS CEepeOpUCTHIX OOJAKOB B
CEBEPHOM MOIyIIapHH 3EMIIH.

NPOJO/DKEHUH CE30HOB HX OBOJIOLUH BO3MOXHO
Onarogapst CBOOOJHOMY JIOCTYIY, K €KECyTOYHBIM
KapTaM OOJIAYHOCTH W WX COCTaBHBIM KOMIIOHCHTaM.
IMo cytm kaxmas U3 KapT MPEACTAaBISAET CyMMapHOE
CYTOYHOE M300pa)keHHe 00JIayHOTO MOJIsl, KOTOPOE B
CHJIy €CTECTBEHHBIX ITPUYNH HE MOXKET OBITh IIOJTyYEHO
OJHOMOMEHTHO, Jla)k€ C MPUMEHEHHEM CpEJICTB
KOCMUYECKOH TeXHHUKH. [IpMephI CITy THUKOBBIX KapT,
M300pakaromKX BUJ IIT00ATHHOTO MO CepeOpPHCTHIX
obnmakoB ceBepHoro (puc. 1 cieBa) W FOKHOTO
nosryrapuii 3emiu (puc. 1 cipaBa), moka3aHbl HIDKE Ha
pHucyHKax [2].



