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Investigations of the petrophysical properties of deposits in the Khizin zone have been carried out in several fields.

In the study area, the Lower Cretaceous complex mainly consists of carbonate and clay formations. The lithological composition
and sizes of rock fragments vary sharply within a small range of depth. The Lower Cretaceous deposits are exposed at depths of
450-1815 m; with an increase in carbonate and clay content of rocks, the porosity naturally decreases in this interval.

According to petrophysical investigations, it can be concluded that with an increase in depth, a certain change in the reservoir
properties of rocks occurs, that is, with a decrease in porosity of rocks, an increase in carbonate and clay content is observed. When
predicting the oil-and-gas-bearing capacity of deep-seated strata in the area under consideration, it is advisable to use not only field
geophysical techniques, but also a characteristic change in the porosity of rocks with depth revealed by petrophysical investigations.
In the southeastern Khizin tectonic zone, on the eastern flanks of Sitalchay and Shurabad uplifts, Cenomanian deposits are more
common. Among the greenish-gray clays in the section, there are widespread calcareous-clayey gravelstones, limestones, sands
and sandstones. In the central part of this zone, the section is composed of greenish-gray clays with siltstone interlayers.
Gravelite and sandy siltstones reappear in the Senomanian section, south of Atachai. There are also breccia conglomerates in the
Bayimdag-Takchay, Sitalchay-Yashma and Shurabad areas. In the Zoratmulda area, the upper part of the Cenomanian is
distinguished with the Zoratsky horizon composed of bituminous clays. In the southeastern Khizi tectonic zone, the floor
thickness reaches 200 m. According to the data provided, it can be concluded that in the Khizi tectonic zone, oil and gas shows
were recorded in all sections of Mesozoic sediments exposed by drilling. The observed oil and gas fountains occurred during the
Alba (Shurabad), Valandzhin (Begimdag-Tekchay) and Middle Jura (Keshchay) strata penetration.

Ocy1iecTBJIeHb HCCIeJOBaHNA MeTPOPU3NUECKUX CBOMCTB OTJI0XEHUH XU3MHCKOI 30HB Ha HECKOJIBKUX MeCTOPOXKAEHHUAX.

B paiioHe uccjefoBaHUI HIDKHEMEJIOBOH KOMILIEKC B OCHOBHOM COCTOUT M3 KapOOHATHBIX M TJIMHHUCTBHIX OOpa3oBaHUIL.
JIuTosIoruYeckuil COCTaB M pasMephl OOJIOMKOB IIOPOJ Pe3KO MeHSIOTCS B Ipefesiax HeGOJIBIIOro JuanasoHa TIJIyOHHBIL
HirxHeMes1oBBIE OTJIOKEHHSA BCKPHITH Ha TiTy6uHax 450-1815 M; ¢ yBesnueHHeM KapOOHATHOCTU U TJIMHHCTOCTY FOPHBIX OPOL
MOPHCTOCTh 3aKOHOMEPHO YMeHbIIAeTcsA B JAHHOM HHTepBaJle.

W3 pe3ynbTaToB neTpoU3MYECKUX MCCIeNOBAHMI MOXHO CHeJIaTh BBIBOA, YTO C yBeJIMYeHWeM TIJIyOMHBI MPOMCXOAUT
ompejieJieHHOe HM3MeHeHUe KOJUIEKTOPCKHMX CBOMICTB TOPHBIX NOPOJ, TO €CThb C yMEHbIIEHHeM MOPHCTOCTU TOPHBIX HOPOA
HabJojaeTcsl yBejinueHHe KapOOHATHOCTU U TJIMHUCTOCTU. [Ipy MPOTrHO3MpOBaHUU HeTerasoHOCHOCTHU IIy6oKo3asieraommx
TOJII] B PacCMaTPUBaeMOl 06JIaCTH IieJ1ecO000pa3HbIM ABJIAETCSA MPUMeHeHUe He TOJIBKO MOJIeBBIX reoU3HIecKiX MeTO0B, HO 1
HCIIOJIb30BAHKE XapaKTePHOTO U3MEeHEeHHs OPHCTOCTHU MOPOJ € IIyOMHOM, BBIABJIEHHBIX TeTPOPU3NYECKUMU HCCIIeJOBAHUAMU.

B 10ro-BoCTOUHOM YacTH XbI3BIHCKOH TEKTOHHNYECKOI 30HBI, Ha BOCTOUHBIX KpbUIbAX CuTavarickoro u Illypabajckoro nogHATHHI
GoJjiee pacnpocTpaHeHbl CEHOMaHCKHe OTJIoKeHUsA. Cpefu 3eeHOBATO-CephiX IJIMH B paspe3e IIMPOKO IpeJCTaBJIeHb
M3BECTKOBO-TJIMHUCTBIE T'PABEJIUTHI, U3BECTHAKH, TMECKH U MeCYaHHKU. B IeHTpasbHOM 4YacTW 30HBI pa3pe3 CJIOXKeH IJIMHAMK
3eJIEHOBaTO-CEPOro IIBeTa C IPOCIOAMH aJIeBPOJIUTOB. I'DaBeIUTOBEIE U NIECYAHHUCTHIE aJIeBPOJIUTH BHOBb MOABJIAIOTCA B paspese
CeHomaHa, K I0ry oT ATauail. B paiionax Baiieimpar-Takdgail, Curamuaii-Ammva u Illypaban nMeloTcs Takke OpeKdYreBHIHBIE
KOHIJIOMepaThl. B paiioHe 3opaTMysibJbl B BepXHeil 4YacCTH CEHOMaHa BBIEJIAETCA 30PATCKHIl TOPU30HT, CJIOXKEHHBIH
OGUTYMHHO3HBIMH TJIMHAMH. B 10ro-BOCTOYHOI YacTy XbI3BIHCKOH TEKTOHMYECKOH 30HBI MOIHOCTH dTaxa gocruraer 200 m. U3
IpHBeJIeHHbIX JaHHBIX MOXHO CJeJIaTh BBIBOJ, YTO B XBI3BIHCKOI TEKTOHHYECKOU 30He He(TerazonposBiieHHsA 3adUKCHPOBAHBI
BO BCEX paspe3ax Me3030MCKHX OTJIOXKEHHI, BCKDHITHIX OypeHnem. HaGiiomaemble doHTaHB HeQTH M raza NMPOU3OLUIN HPH
BcKpeITUX ToJIM Anbba (Illypaban), Bamanmkuna (Berumpar-Tekuait) u Cpeguert 0psr (Kemyuaii).
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Introduction

In the second half of the past century, in order to study
the section and oil and gas content of Mesozoic sediments in
the Khizin zone, exploratory drilling was carried out at the
Shurabad, Keshchay, Sitalchay, Begimdag-Tekchay and Gadisu
fields, with the majority of the drilling operations at the
Shurabad and Begimdag-Tekchay fields. The relevance of
studying the Mesozoic sediments has increased due to
industrial flows of oil and gas from the exploration wells
drilled in the Shurabad area [1-4].

Materials and Methods

The territory of the Shurabad region is located in the
southeastern part of the Caspian-Guba zone, 65 km north-east of
Baku. Tectonically, the Shurabad structure is located in the
southeast of the Shahdag-Khizi synclinorium and constitues an
asymmetric anticlinal fold with a Pan-Caucasian extension and
relatively gentle (40-50 °) northeastern and vertical (65-70°)
southwestern wings. The structure is 8.7 km long and 1.5 km
wide and is divided into the northeastern, central and
southwestern tectonic blocks, complicated by two longitudinal
tectonic faults. The northeastern and central tectonic blocks are
also complicated by longitudinal faults, as well as by a transverse
fault passing through the center of the fold (Fig. 1).

During drilling in the Shurabad area, gas shows of varying
intensity were observed from Upper and Lower Cretaceous and
Middle Jurassic sediments, as well as oil shows from the intervals
of the Albian-Barremian and Campanian-Santonian sections.
During the tests, inflows of oil and gas were obtained from the
Albian sediments [1-8].

In the Shurabad area, an increase in the carbonate content
and a decrease in the permeability of the marly-clay group of
reservoirs in the base of the Barremian floor were observed.
Rather high permeability of carbonate deposits is noted only
in exploration well No. 36. For instance, clay mud was
absorbed with gas shows in the course of drilling of the lower
part of the Barremian floor as well as the upper part of the
Hauterivian floor in the well.

Hauterivian and Valanginian sediments in Shurabad are more
clayey than in Tekchay. Relatively good reservoirs were found at
the bottom of the Valanginian floor in well No. 34 drilled near
the arch of the VK pericline [4, 9-11]. Numerous gas shows in
this well and a strong gas gusher, formed in the course of drilling
the Hauterivian floor at the depth of 2410 m in well No. 31,
drilled in the vaulted part of the N — W pericline, demonstrate
that the Neocomian strata are gas-prospective (Fig. 2).

The prospects for the Kyulyullyu horizon are mainly
associated with a tectonically shielded oil and gas deposit
identified by structural exploration wells drilled in the
northwestern part of the northeastern limb of the Shurabad
fold. 20 tons/day oil production from well No. 4 shows that
this deposit, located at a rather shallow depth (250-300 m), is
of industrial importance.

As known, the aforementioned prospective sites are in the
southeastern part of the Khizin zone. Expansion of the
northwestern part of the zone can only be based on positive
oil and gas indications from the Afurja region.

During the Albian period, sedimentation in the Gilesi
syncline intensified, and the surface of the Aptian sediments
sank down to 200 m in the southeastern part of the structure.
Begimdag-Tekchay, Sitalchay and Shurabad anticlines
increased their amplitudes, maintaining the same dimensions.
As can be seen from the above, the tectonic movements that
took place in Albian and Cenomanian did not change the
structural plan in the Khizi zone.

The fact that the Upper Turanian sediments overlie older
sediments with sharp angles and inconsistent azimuths shows
that tectonic movements in the Upper Turonian were more
important during folding. At the beginning of the Upper
Turonian, the southeastern pericline of the Beshbarmag
anticline shifted 1.5 km to the west and southwest relative to
its position in the Cenomanian. The mismatch between the

Fig. 1. Structural map of the Shurabad area according to the arch
of the Aptian deposits (author H. Yusifov, A. Suleimanov)

axial azimuths of the Upper Turonian structure, which extends
in a more meridional direction, reached 25° [12-15].

Paleostructural analysis reveals that, as a result of the
Upper Turonian movement, the Shurabad anticline tilted
more to the southeast. As in previous geological periods,
this structure was located in the anticlinal belt with the
Beshbarmag and Gilazi structures, and not with the
Bagimdag-Tekchay structure. Along the 60 m isohypsum,
the structure was 8 km long, 3 km wide, and 100 m high.
This anticlinal structure is separated from the Begimdag-
Tekchay uplift by the already formed relatively wide and
deep Shurabad syncline [12, 16, 17].

Sediments of the Lower Cretaceous in the Keshchay and
Shurabad regions of the Caspian-Guba oil and gas field, the Lower
Cretaceous (Valanginian, Hauterivian), the Upper Cretaceous in
the northeastern limb of Sitalchay, the Lower Cretaceous
(Valanginian) and the Upper Cretaceous in Yashma and
Begimdag are considered prospective.

The oil and gas content of the Albian floor is due
to the Kyulyullyu sandstone horizon in its upper half.
Its oil content has been confirmed in Shurabad and
other regions.

In the southeastern Khizin tectonic zone, on the eastern
flanks of Sitalchay and Shurabad uplifts, Cenomanian
deposits are more common. Among the greenish-gray clays
in the section, there are widespread calcareous-clayey
gravelstones, limestones, sands and sandstones. In the
central part of this zone, the section is composed of
greenish-gray clays with siltstone interlayers. Gravelite and
sandy siltstones reappear in the Cenomanian section, south
of Atachay. There are also brecciate conglomerates in the
Bayimdag-Takchay, Sitalchay-Yashma and Shurabad areas.
In the Zoratmulda area, the upper part of the Cenomanian
is distinguished with the Zoratsky horizon composed of
bituminous clays. In the southeastern Khizin tectonic zone,
the floor thickness reaches 200 m [1-9]. According to the
data provided, it can be concluded that in the Khizin
tectonic zone, oil and gas shows were recorded in all
sections of the Mesozoic sediments exposed by drilling. The
observed oil and gas gushes occurred during the Albian
(Shurabad), Valanginian (Begimdag-Tekchay) and Middle
Jura (Keshchay) strata penetration.

Laboratory Test Results

The Table shows the values of the petrophysical
properties of core samples taken from well No. 38 drilled
in the Shurabad area. From the data in the Table, it follows
that the reservoir properties of the Lower Cretaceous rocks
weaken with increasing depths. The Lower Cretaceous
complex along the section consists mainly of carbonate and
carbonate-clayey rocks. The lithological composition and
size of the fragments change sharply in small intervals of
the section depth.

HEAPOMNOJIb3OBAHUE
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Fig. 3. Graphs of changes in carbonate content (a), porosity (5), clay content (), electrical conductivity (d),
variations in particle-size fractions 0.1-0.01 (e) and 0.25-0.1 mm () in the depth range 450-1815 m

Petrophysical properties of the Lower Cretaceous core samples in the Shurabad area

Interval, m Grain-size composition, %
Item (number of samples Lithological fraction, mm Carbonate Porosity, Permeability, 10
No. is given in composition content, % % 15 m?
parenthesis) >0.25 0.25-0.1 0.1-0.01 <0.001
1 450-455 (1) Silty, calcareous clays 240 3245  65.15 15.3 12.5 0.01
with layered texture
Silty, calcareous clays
2 450-455 (2) with layered texture 0.61 27.18 72.21 16.2 13.3 0.02
Calcareous
3 500-505 silty clay - 5.17 24.58 70.25 12.7 12.6 0.01
4 600-606 (1) Low-silt clay - 1.46 22.36 76.18 8.5 11.1 0.01
5 600-606 (2) Low-silt calcareous clay - 1.02 24.32 74.66 8.5 11.1 0.01
6 700-705 Marbleized limestone — 7.56 30.26 62.18 99.9 8.9 —
7 1652-1657 (1) Silt clay - 3.56 27.71 68.70 8.5 8.0 0.01
_ Organogenic pelitomorphic
8 1652-1657 (2) limestone 2.76 30.42 66.82 62.2 6.0 0.01
9 1729-1734 (1) Limestone - 1.17 26.18 72.65 93.1 5.8 -
10 1729-1734 (2) Clayey marl — 2.18 24.27 73.55 65.5 4.3 -
11 1810-1815 Clayey limestone - 1.55 20.72 77.73 80.7 3.8 -

The carbonate content of the Lower Cretaceous rocks
increases with increasing stratigraphic depth, while
porosity and permeability decrease. In the depth interval
450-1815 m, porosity decreases from 15.5 to 80.7 %, clay
content increases from 65.15 to 77.3 %, porosity decreases
from 12.5 to 3.8 %. Graphs of changes in carbonate
content, porosity, clay content, permeability, particle size
fractions 0.1-0.01 and 0.25-0.1 mm in the depth range of
450-1815 m are shown in Fig. 3.

Conclusion

In general, noting the oil and gas content of the Lower
Cretaceous sediments in the Caspian-Guba oil region, one
should not overlook the increase in the carbonate content and
terrigenous composition towards large-amplitude anticlinal
folds in the Khizin zone (Shurabad, Sitalchay, Begimdag,
Tekchay, etc.). As is well known, the prospects for the oil and
gas content of the Khizin tectonic zone are associated with
Middle Jurassic and Lower Cretaceous sediments. The
maximum Middle Jurassic layer thickness (according to well
data 1850 m) was registered in the Keshchay area. The most

promising are the Afurjin and Keshchay uplifts, from which
industrial flows of oil, gas and condensate have been
obtained. In this regard, the Khizin zone is of particular
importance, where Lower Cretaceous and Middle Jurassic
sediments are widespread. There is a sharp change in the
thickness of the Lower Cretaceous deposits and the
lithological composition of rocks (in the vertical and lateral
directions) in the southeast of the Khizin zone. This variability
can be explained by the breaks in the sedimentation process
and tectonic movements that induce folds [3-8, 18-26].

The coverage of the Neocomian terrigenous-carbonate
deposits in the Khizin zone, consisting mainly of clays, by the
Aptian-Barremian deposits, an increase in the bituminous
content of the rocks, oil and gas manifestations and inflows in
wells at the Begimdag-Tekchay and Keshchay fields, as well as
the discovery of the Shurabad field, indicate the industrial oil
and gas content of Mesozoic deposits in this area. To open oil
and gas fields associated with lithological and stratigraphic
traps, however, it is necessary to drill exploratory wells in the
submerged part of the Shirvanovka, Imamgulukand, and
Khudat uplifts, and in the periclinal part of the Khachmaz,
Agzibirchala, Gusar and Talabi uplifts [27-45].

HEAPOMOJIb3OBAHUE
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