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Abstract:
Early Cretaceous Carbonates of the Fahliyan Formation are among the important reservoirs of the Persian
Gulf. The findings of core description, thin section petrography, and petrophysical Gamma diagram from
three key wells were used to 1) identify the facies, 2) interpret the depositional setting, and 3) analyze the
sequence stratigraphy of the Fahlyian Formation. Twelve microfacies were identified and interpreted based on
five categories of facies (i.e., the intertidal zone, lagoon, shoal, scattered reefs, and shallow open marine). The
evidence of karstification and extensive facies alterations in the lower and upper boundaries reveal a significant
unconformity in the Fahliyan Formation’s basal sequence boundary. A Gamma diagram was used to assess
the efficiency of dynamic integrated prediction error filter analysis (D-INPEFA) in identifying and matching
depositional sequences. By calibrating the results of the boundaries which were determined by the D-INPEFA
curve with the depositional sequences determined by petrographic investigations and the descriptions of
the cores, it was revealed that positive breaks (PB) generally correspond to the sequence boundaries (SB).
In contrast, negative boundaries (NB) are detected in association with maximum flood surfaces (MFS).
Overall, comparing depositional sequences that were segregated using the findings of petrographic studies
with the D-INPEFA Gamma diagram demonstrated that interpreting the depositional sequences based on data
integration can provide valuable data in comprehensive reservoir investigations from a geological standpoint.
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1. Introduction

The identification of factors affecting the reservoir quality
and determining the flow units are among the critical ob-
jectives in the comprehensive geological characterization
of reservoirs (Ahr, 2008). Reservoir quality is a function
of three interconnected parameters: 1) sedimentary facies,
2) diagenesis processes, and 3) tectonic developments. In
this respect, sedimentary facies are the primary factors con-
trolling rocks’ geometry and pore structure. Nevertheless,
many of the primary features of the pores typically change
in carbonate reservoirs due to the significant influence of
diagenesis (Hassan et al., 2022). Accordingly, sedimen-
tary facies studies and the interpretation of the depositional

setting are the fundamental components of the geological
characterization of the reservoirs (Ahr, 2008). The com-
ponents of hydrocarbon systems (e.g., source, reservoir,
and cap rock) are generally distributed based on sequence
stratigraphy patterns (Van Buchem et al., 2011). Sequence
stratigraphic investigations can be performed using data
from various scales, including microscopic thin sections,
cores, petrophysical logs, and seismic profiles (Van Buchem
et al., 2011; Kadkhodaie and Rezaee, 2017; Tavakoli, 2017;
Yong et al., 2021; Jehangir Khan et al., 2021; Hassan et al.,
2022; Rasouli Ghadi et al., 2022). Traditionally, precise and
comprehensive insight into the depositional setting, facies
evolutions, and stratigraphic sequence patterns is gathered
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using data from the cores and microscopic thin sections.
Nevertheless, cores are only available in a limited number
of wells in discontinuous form due to the high cost, lengthy
process, and the limits of their preparation (Hassan et al.,
2022). Hence, it is essential to identify a method that, in
conjunction with the core data, can provide a precise and
continuous comprehension of the sequence stratigraphic
framework at the well scale.
Petrophysical logs have long been used in sequence strati-
graphic investigations (Catuneanu, 2006, 2017). The
Gamma log has a low impact from environmental factors
and is almost stable against diagenesis processes. Moreover,
it is available in most wells drilled in a field. Therefore, it
is employed effectively in identifying sequences and inter-
preting key sequence boundaries (Moghaddasi et al., 2020;
Falahatkhah et al., 2021). A deeper understanding and data
extraction has been made possible by employing a numer-
ical interpretation of the Gamma log and calculating its
consecutive diagrams (Falahatkhah et al., 2021). The curve
of dynamic integrated prediction error filter analysis (D-
INPEFA) is effective at identifying and matching sequence
key boundaries (Behdad, 2019; Moghaddasi et al., 2020;
Khalili et al., 2021; Yong et al., 2021; Kassem et al., 2022).
In addition, the Gamma log is crucial for conducting se-
quence stratigraphic investigations as it enables sequence
pattern presentation in every well drilled in a hydrocarbon
field.
The present paper aims to identify the facies, interpret the
sedimentary model, and identify the depositional sequences
in the Fahliyan Formation, which is one of the significant
hydrocarbon reservoir in the Northwestern section of the
Persian Gulf. This research mainly focuses on examining
the effectiveness of using Gamma log interpretation to iden-
tify and match critical sequence boundaries in the Fahliyan
reservoir. The use of INPEFA diagram method for separat-
ing the depositional sequences is then verified by comparing
the findings with the sequences determined by core data and
thin section petrography.

2. Geological setting and stratigraphy
The Persian Gulf is a portion of the Tethys region that has
witnessed significant tectonic events, including the opening
and closure of the early, ancient, and Neo-Tethys. The
Persian Gulf region was a portion of the Arabian Plate’s
passive margin from the Late Permian to the end of the
Cretaceous (Sharland et al., 2001; Bahrehvar et al., 2021)
(Fig. 1 (a)). The section studied in the present paper is
located at the Kharg-Mish height, northwest of the Persian
Gulf (Fig. 1(b)). Basement faults and the Zagros orogeny
contributed to the field formation, an extended anticline with
an N-NW slope. The uniform carbonate platform indicates
that Middle Yamama, Upper Yamama, and Khami are the
three informal divisions of the Fahliyan Formation in the
study area. The Fahliyan Formation is 400 m thick, with
the Surmeh Formation being the deepest Formation drilled
in the studied field (Fig. 2 (a)). The studied field’s Gamma
log and the lithological column of the Fahliyan Formation’s
various informal areas (Middle Yamama, Upper Yamama,
and Khami) are presented in Fig. 2 (b).

3. Materials and methods
The present study aims to investigate the facies characteris-
tics, interpret the depositional setting, and distinguish the
depositinal sequences of the Fahliyan Formation in one of
the Persian Gulf’s northwest fields (Table 1). These objec-
tives were realized by integrating the findings from examin-
ing 499 m of the core, petrography of 664 microscopic thin
sections, and typical petrophysical logs in three key wells
(A, B, and C). All specimens were tainted with Alizarin
Red S solution according to Dickson’s method (Dickson,
1966) to determine their mineralogical composition (calcite
separation from dolomite). All thin sections went through
high-resolution scanning to obtain a general comprehension
of the thin section alterations relative to the studied aspects.
A scanner with an accuracy of up to 10000 DPI, courtesy
of the Research Institute of Petroleum Industry was used to

Figure 1. Upper Jurassic-Cretaceous paleogeography map of the Arabian Plate and surrounding areas (Sharland et al., 2001); the investigated field and
three key wells’ locations in the northwestern Persian Gulf are shown in the map (Modified from Al-Husseini (2007)).
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Figure 2. The stratigraphic column and lithological characteristics of the Surmeh, Hith, Fahlian, and Gadvan formations in key well A demonstrate that
the Jurassic-Cretaceous boundary discontinuity develops at the boundary of the Hith and the Fahiyan Formation’s Manifa carbonate succession. The
stratigraphic column of the Fahlian Formation and the variations of the gamma log, informal subdivisions (Middle Yamama, Upper Yamama, and Khami)
are depicted in key well A.

undertake the scanning process. Petrography data from thin
sections and core descriptions were assembled to identify
and separate facies. Afterward, a sedimentary model for
the Fahliyan Formation in the studied field was constracted
based on the relationship between the facies, their charac-
teristics, and the presence or absence of reef-forming facies.
Due to the significance of the unconformity at the base of
the Fahliyan Formation for interpreting sequence stratigra-
phy, this sequence boundary was interpreted using the facies
and diagenesis evidence. Eventually, the model proposed
by Van Wagoner et al. (1990) was applied to identify the se-
quences and provide a framework for sequence stratigraphy.
A depositional sequence is presented based on this model
and a combination of the transgressive system tract (TST)
and the high-stand system tract (HST) by identifying the
sequence boundaries and the specified maximum flooding
surface (MFS). The findings of this method were then com-
pared with the sequences identified through cores and thin

sections to assess the efficiency of the D-INPEFA Gamma
log in separating sequences and key boundaries. Finally,
the aforementioned method’s efficiency is determined based
on the correspondence of the specified key boundaries in-
terpreted through the D-INPEFA Gamma log with the real
sequences.

4. Results and discussion

4.1 Sedimentary facies and depositional setting
Sedimentary texture, grain size, type and abundance of al-
lochems, fossils content, and other sedimentary parameters
were interpreted using petrography of microscopic thin sec-
tions and cores description. The aforementioned data and
their interpretations, comparisons with standard models,
and a number of previous investigations on the Fahliyan
Formation (e.g., Flugel (2010); Adabi et al. (2010); Ja-
malian et al. (2011); Noori et al. (2019); Esrafili-Dizaji et
al. (2020); Bahrehvar et al. (2021); Hosseini et al. (2021)

Table 1. Data from the investigated field in the northwest of Persian Gulf.

Well Core thickness (m) Thin sections Typical petrophysical logs

A 70 205 Available

B 178 248 Available

C 251 211 Available

Total 499 664 Three wells
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resulted to recognition of eight facies in the Fahliyan For-
mation. There is clear evidence for the recorded facies
in cores and petrographic descriptions of microscopic thin
sections (Figs. 3 and 4). Moreover, allochems including
the calcareous algae fragments, bivalves, corals, bryozoans,
benthic foraminifera, gastropods, echinoderms, and sponge
spicules are the skeletal components of the Fahliyan Forma-
tion. The most common non-skeletal components include
ooids, peloids, intraclasts, and oncoids. These facies are
concisely characterized and interpreted in the following
sections.

4.1.1 Shallow open marine

Sponge spicule-echinoderm mudstone-wackestone (F1):
This facies is characterized by the abundance of sponge
spicules (approximately 10%) and echinoderm fragments
(approximately 5%) (Figs. 3 (a-1) and 3 (a-2)). The abun-
dance of echinoderm fragments, sponge spicules, bivalves,
some benthic foraminifera, and dispersed pyrite crystals
demonstrate the deposition of this facies in a shallow open
sea environment (Flugel, 2010).

4.1.2 Dispersed patch reefs and shoal

Lithocodium boundstone facies (F2): the facies are charac-
terized by a 5% abundance of Lithocodium algae and further
skeletal components such as benthic foraminifera, bivalves,
and gastropods with 5% abundance inside a boundstone
texture (Figs. 3 (b-1) and 3 (b-2)). Peloid and intraclast are
the most important non-skeletal components of this facies.
Lithocodium algae commonly form patch reefs and cannot
be regarded as barrier reef-forming components (Flugel,
2010). Both the platform’s edge and the lagoon environ-
ment are suitable for developing patch reefs of the Fahliyan
Formation (Esrafili-Dizaji et al., 2020).
Oncoid grainstone facies (F3): The primary components
of this facies are Lithocodium algae and oncoids, which
account for about 32% of the rock composition. With a fre-
quency of around 7%, the intraclast is another subordinate
component of this facies (Figs. 3 (c-1) and 3 (c-2)). The
abundance of sizable oncoids with a diameter of approxi-
mately 1.5 cm indicates the developments of this facies on
the shoal’s platform edge sub-environment and its seaward
portion. Moreover, the aforementioned environment has

Figure 3. Microscopic thin-section images and their scans of eight main facies observed in the Fahliyan Formation in the northwestern section of the
Persian Gulf.
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Figure 4. Images of the core sections of the sub-environments recognized in the Doroud Fahliyan Formation: (a) Grainstones related to the sub-
environment of the intertidal zone; (b) Mudstone-wackestones related to the lagoon sub-environment; (c) Bioclastic packstone containing abundant algae
associated with the lagoon sub-environment; (d) Ooid-peloid grainstone associated with the shoal sub-environment; (e) Algal rudstone related to dispersed
reefs; (f) Echinoderm-bearing wackestone-packstone in sub-environment of shallow open marine (Bi: bioturbation, Cm: cementation, Bo: bioclast, Oo:
ooid, An: oncoid, La: Lithocodium alga, St: stylolite).

had adequate water circulation (Esrafili-Dizaji et al., 2020).
Bioclast-intraclast grainstone facies (F4): This facies com-
prise skeletal components include algae and bivalves (35%)
and intraclast (15%). The constituents of this facies are
angular and similar to the rudite in size (Figs. 3 (d-1) and
3 (d-2)). The abundance of skeletal and non-skeletal com-
ponents indicates the deposition of this facies in a shoal
environment with adequate water circulation.
Peloid/bioclast grainstone facies (F5): The dominant skele-
tal components in these facies include bivalves, benthic
foraminifera, gastropods, sponge spicules, and green algae
incorporated in a packstone texture (Figs. 3 (e-1) and 3 (e-
2)). The micritization and bioturbation of this facies can
be attributed to the presence of peloids, which are the most
important non-skeletal components. The calcite cement de-
posit has filled the skeletal areas primarily with drusy fabric.
This fabric is generated due to the aragonite composition
of the skeletal areas after dissolution, primarily caused by
meteoric diagenesis.

4.1.3 Lagoon

Foraminiferous wackestone-packstone facies (F6): The
dominant skeletal components in this facies include benthic
foraminifera, bivalves, gastropods, sponge spicules, and
green algae, incorporated in a packstone fabric (Figs. 3 (f-
1) and 3 (f-2)). The micritization and bioturbation of this
microfacies can be attributed to the presence of peloids,
which are its most important non-skeletal components. The
calcite cement has filled the skeletal areas primarily with
drusy fabric. This fabric is generated due to the aragonite

composition of the skeletal areas after dissolution, primarily
caused by meteoric diagenesis.
Fossiliferous mudstone facies (F7): This facies is charac-
terized by a high abundance of small benthic foraminifera
including miliolids, sponge spicules, and dispersed Salpin-
goporella algae with an abundance of approximately 15%
(Figs. 3 (g-1) and 3 (g-2)). Bioturbation is the most signif-
icant characteristic found in the cores of this microfacies.
The results show the occurrence of dolomitization along this
structure. The lack of fossil diversity and the predominance
of the mud texture indicate the deposition of this microfa-
cies in an enclosed lagoon under extreme environmental
stress (Flugel, 2010). The low diversity of fossils in the
lagoon zone is due to the high environmental stress and
salinity.

4.1.4 Intertidal zone

Peloid grainstone facies (F8): This facies is characterized
by the approximate abundance of peloids at 15% and ooids
at 20%. Micritization generally affects ooids, and their inter-
nal formation is often unknown (Figs. 3 (h-1) and 3 (h-2)).
Moldic pores have formed due to the dissolution of certain
ooid cores with aragonite composition. This facies have
occasionally been found in conjunction with intertidal zone
dolomites. Fig. 4 depicts core images of the identified fa-
cies aggregations in the Fahliyan Formation. Examining
the microfacies and facies belts abundance reveals that the
facies associated with the shoal sub-environment and patch
reefs are the most prevalent and abundant (Fig. 5). In this
study, a carbonated ramp platform was introduced for the
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Figure 5. The abundance of facies and facies associations in the Fahliyan Formation of the investigated field; the findings demonstrate that shoal facies
are the most abundant.

Fahliyan Formation, followed by representing the distribu-
tion of various microfacies (Fig. 6). This interpretation is
based on the following factors: 1) the inadequacy of the
development of reef-forming facies at the edge of the plat-
form, 2) the absence of reworking by storms facies, and
3) the high abundance of grainstone facies. The previous
literature has also assumed the deposition of the Fahliyan
Formation in a carbonated ramp platform (Jamalian et al.,
2011; Noori et al., 2019; Esrafili-Dizaji et al., 2020; Hos-
seini et al., 2021). In other words, Fahliyan Formation
has been primarily deposited within a carbonated ramp in
primarily energetic sub-environments.

4.2 Unconformity in the Jurassic–Cretaceous boundary

The regional studies of sequence stratigraphy in the Arabian
Plate show that the unconformity separating large-scale se-
quences AP7 and AP8 has occurred at the upper boundary
of the Hith and Gutnia formations (Sharland et al., 2001).
The Manifa stromatolite-bearing carbonates are taken into
account as the carbonated zones of the Hith Formation. This
assumption is due to the findings of previous literature (Shar-

land et al., 2001; Hughes and Naji, 2008), the shallowness of
the carbonated zones, scattering in the presence of evaporite
types, their temporal position in the stratigraphic frame-
work (Late Tithonian age), and being surrounded by an
important unconformity surface at the Jurassic–Cretaceous
boundary (Tithonian–Berriasian boundary) (Bahrehvar et
al., 2021). In other words, the carbonate succession is the
Hith Formation despite the lithological continuity of shallow
stromatolite-bearing carbonates of Manifa with the Fahliyan
Formation. In this regard, the Jurassic–Cretaceous boundary
unconformity can be interpreted using core analysis, petrog-
raphy of microscopic thin sections, and lithology (Fig. 7).
The evidence for this unconformity includes karstification,
the development of extensive pore porosity, size growth of
bottlenecks in intergranular porosity, and the formation of
meteoric cement. Extensive facies changes are evidenced
at the Jurassic–Cretaceous boundary due to this unconfor-
mity event. Accordingly, the sub-environment wackestone
facies of the shallow open marine immediately overlies the
stromatolitic facies associated with the intertidal zone sub-
environment. There is clear evidence of this unconformity

Figure 6. A schematic diagram of the sedimentary model of the carbonated ramp in the Fahliyan Formation in the studied field based on the facies
distribution and their trend changes.
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Figure 7. Lithostratigraphic log of the Fahliyan Formation in the northwestern section of the Persian Gulf; Note the changes in pattern in the depositional
setting and the platform pattern and changes in the depositional sequences.

on cores and thin sections. Moreover, it can shift abruptly
on common lithology logs with enhancing Gamma values
and porosity reduction, particularly Gamma. The bound-
ary separating the AP7 and AP8 large-scale sequences is
believed to correspond to the Jurassic–Cretaceous bound-
ary unconformity (Sharland et al., 2001; Bahrehvar et al.,
2021). northwest of the Persian Gulf; clear evidence on
cores, microscopic thin sections, and lithology charts identi-
fies this unconformity as an essential and adaptive sequence
boundary.

4.3 Sequence stratigraphy

The sequence stratigraphy framework of the Fahliyan For-
mation was identified using the patterns of vertical facies
changes, facies type, particular depositional environment,
and three third-order depositional sequences. The TST is
commonly characterized by the development of lagoonal
and open marine facies at the base. Moreover, the deepest
shallow open marine facies matches the MFS. The HST, on
the other hand, is commonly characterized by the develop-
ment of grainstone shoal facies at the base and the intertidal
zone facies at the top. Fig. 8 depicts/illustrate identifying
depositional sequences in key well B2 and petrographic
evidence of key sequence boundaries. A summary of the
depositional sequence of the Fahliyan Formation is given in
the following section.

Depositional Sequence 1 (DSF-1): This 220-m-thick se-
quence contains the middle Yamama subdivision of the
Fahliyan Formation. The thickness of the TST and the HST
is approximately 85 and 135 meters thick, respectively. The
MFS (MFS-1) is determined using the facies maximum
depth and the Gamma diagram’s/log’s high motif. This
boundary may be equivalent to K10 (Sharland et al., 2001)
in other sections of the Arabian Plate. The major devel-
opment of grainstone facies characterizes this sequence.
The unconformity of the Cretaceous–Tertiary boundary (the
boundary of Fahliyan Formation and Manifa stromatolite-
bearing carbonates) defines the sequence boundary at its
base. Besides, evidence of karstification and the develop-
ment of moldic porosity defines the upper boundary. In
other words, both boundaries at the base and the top of this
sequence are characterized by type 1 and indicate unconfor-
mity.
Depositional Sequence 2 (DSF-2): This sequence includes
the upper Yamama subdivision of the Fahliyan Formation
with a thickness of approximately 65 m. The thickness of
TST and the HST is approximately 35 and 135 meters, re-
spectively. The MFS is associated with the facies of shallow
open marine. The development of shallow open marine
facies and the high level of the gamma log are indicators of
this MFS (MFS-2). In other sections of the Arabian Plate,
this boundary may be equivalent to K20 (Sharland et al.,
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Figure 8. The process for calculating the PEFA and INPEFA; the cumulative error values of the PEFA log are represented by the INPEFA log (Nio et al.,
2014). An instance of the values determined by this method is demonstrated in a part of Well A2.

2001). Unlike sequence 1, the major features of this se-
quence are the abundance of lagoonal facies and, to a lesser
extent, open marine.
Depositional Sequence 3 (DSF-3): With a thickness of
about 80 m, this sequence is restricted to the upper Khami
subdivision of the Fahliyan Formation. The thickness of
the TST and the HST is approximately 35 and 135 meters,
respectively. These two boundaries are type two. The MFS
(MFS-3) correlates to a sequence with a high Gamma level
and is equivalent to K30 in other sections of the Arabian
Plate (Sharland et al., 2001). Generally, sequence 3 acts as
the cap rock for the Fahliyan reservoir by developing the
dominant mud facies.

4.3.1 Gamma log and sequence stratigraphy
The Gamma diagram/log is among the essential petrophysi-
cal diagrams/log’s applied to interpret the depositional set-
ting and sequence stratigraphy. Two approaches are com-
monly used to interpret the depositional sequences based
on the Gamma diagram/log: 1) the shape and changes trend
of the Gamma diagram/log and 2) determining the changes
and transformations of the sedimentary basin and sequence
levels based on numerical values (Krassay, 1998; Nio et
al., 2014; Tavakoli, 2017). The pattern of sediment de-

position can be presented, and key sequence boundaries
are determined based on the pattern of the Gamma dia-
gram/log, which is commonly box-, bell-, funnel-, saw-
tooth, symmetrical-, and bow-shaped (Fig. 9) (Krassay,
1998). The Gamma deviation log (GDL) and the dynamic
integrated prediction error filter analysis (D-INPEFA) are
used along with the calculation charts introduced to separate
the sequences. The following paragraphs provide a brief in-
troduction to the D-INPEFA and NCGDL curve calculation
methods and their use in key sequence boundary separation.
4.3.1.1. Dynamic integrated prediction error filter anal-
ysis method
The CycloLog® software is commonly used in sequence
stratigraphic investigations to analyze petrophysical dia-
grams, particularly Gamma log (De Jong et al., 2006).
Gamma log analysis is commonly applied to calculate PEFA
and D-INPEFA logs. As a first step in determining the D-
INPEFA diagram/log, the Gamma diagram/log is subjected
to a PEFA. Next, Gamma values are determined in a depth
range by employing a filter coefficient. The values of the
predicted Gamma log are then determined by multiplying
the Gamma values by the calculation coefficient. PEFA is a
process to determine the error between the predicted actual
and calculated Gamma values. In each 0.15 cm, these val-

2008-8779[https://doi.org/10.57647/j.ijes.2025.16862]

https://doi.org/10.57647/j.ijes.2025.16862


Rasouli Ghadi et al. IJES17 (2025)-172522 9/13

Figure 9. A schematic representation of the shifts in turning points of the D-INPEFA curve and key sequence stratigraphy stratal surfaces, such as
sequence boundaries and maximum flood surfaces; Note the common shifts in sequence boundaries associated with the turning points of these curves.
Some investigations may fail to detect this change process in some cases.

ues are recorded as a continuous log (log sampling interval).
A different curve known as the D-INPEFA is developed
cumulatively from this diagram because the PEFA curve
does not adequately depict changes in the Gamma diagram,
environmental settings, and Milankovitch cycles. The D-
INPEFA or INPEFA logs presents cumulative error values
showing the quantity of difference between the real and ap-
proximated values over time (De Jong et al., 2006). Fig. 8
illustrate the process of calculating PEFA and INPEFA logs
(Nio et al. 2014). D-INPEFA is the dynamic mode of IN-
PEFA log calculation. In other words, there is no significant
difference between INPEFA and D-INPEFA logs because
they show a similar concept.
Variations of positive (PB) and negative breaks (NB) in
D-INPEFA values are between 0 and 1. The stratigraphic
adaptation uses the curve’s turning points, which identify
the change process (Nio et al., 2014). According to the
stratigraphic interpretation (Fig. 9), the PB boundaries cor-
respond to the SB in most cases, while the NB boundaries

correspond to the MFS (De Jong et al., 2006). However, it
is essential to compare it with the core data and the sedimen-
tary sequences acquired from the interpretation of the geo-
logical data before interpreting the sedimentary sequence
stratigraphy according to the PB-NB boundaries. In other
words, the correlation between the INPEFA log curve’s
turning points and the key stratigraphic boundaries can be
ambiguous, inverse, and uncorrelated in some instances and
case studies. In the present study, the D-INPEFA Gamma
log interpretation was conducted in key well A, which re-
sulted in separating 13 PB-NB boundaries. All valuable soft-
ware turning points were identified in this manner. Then, the
depositional sequence and SB-MFS boundaries identified
using cores were presented and boundaries were interpreted
based on shifts in the D-INPEFA log (Fig. 10). The find-
ings demonstrated that the actual SB (which correspond
to PB-100, PB-400, and PB-600) and MFS (which corre-
spond to NB- 200, NB-400, and NB-600) were similar to
the interpretation provided for the correlation of key PB-NB
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boundaries with SB and MFS (Table 2). Comparing the key
SBs discovered across the interpretation of facies changes
and the PB-NB boundaries interpreted via the Gamma log
analysis of D-INPEFA revealed that the SB correspond to
certain PB surfaces.
It is feasible to characterize the sequence stratigraphy frame-
work in between the studied wells (A -C) merely based on
the correspondence of the PB-NB boundaries in other wells.
Therefore, it is necessary to establish appropriate correspon-
dence between the key SBs and the significant boundaries
recognized through the D-INPEFA chart analysis. In the

present study, the key SBs thoroughly corresponded with
certain PB-NB boundaries in the three wells of the studied
field (Fig. 11). Because of the heterogeneous nature of some
reservoirs, employing the D-INPEFA log in the recognized
depositional sequences should be done with caution. Never-
theless, studying the sequence stratigraphy of the Fahliyan
Formation showed a complete correspondence between the
sequences recognized through the cores and the key bound-
aries derived from the analysis of the D-INPEFA Gamma
diagram.

Figure 10. A comparison between the interpretation findings of the D-INPEFA Gamma log with the sequences recognized through core explanation and
thin-sections petrography.
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Table 2. A comparative analysis of key sequence surfaces and boundaries recognized in the Fahliyan Formation using the D-INPEFA log interpretation;
SBs correspond to some PB boundaries, while MFSs correspond to some NB boundaries.
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DFS-1

MFS-1 NB-200

Valanginian SB-1 PB-100

Figure 11. Analysis of the D-INPEFA Gamma chart and NB-PB turning points reveals the correspondence of the identified depositional sequences in the
Fahliyan Formation in the investigated field. As can be observed, using the D-INPEFA curve yields satisfactory findings when interpreting sequences
using the Gamma log.
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5. Conclusion
The present research aimed to investigate the Fahliyan
Formation – in an important area of Persian Gulf–to
identify facies and interpret its depositional setting and
sequence stratigraphy. The main conclusions drawn from
this study are as follows:
Integrating core data and petrography of thin sections
revealed eight major facies in the intertidal zone, lagoon,
shoal, patch reefs, and shallow open marine. The facies
were deposited in a carbonate ramp platform considering
the gradational facies change in the facies, lack of re-
deposited sediments, the absence of extended reef-forming
facies, the significant development of grainstone facies, and
the comparison with earlier investigations.
Three third-order depositional sequences were identified
based on facies changes and the shallowing- and deepening-
up pattern of facies. The Jurassic-Cretaceous boundary is
defined as the SB at the base of the Fahliyan Formation.
This boundary is recognized as an unconformity by some
evidence, including karstification and shearing.
The Gamma log was used to evaluate the efficiency of the
D-INPEFA in identifying and corresponding sequences.
The turning points of the D-INPEFA curve demonstrate a
distinct relationship with the SB and MFS. Accordingly,
the PB surfaces correspond to the SB in most cases, while
the NB surfaces correspond to the MFS. According to the
stratigraphic analysis of the Fahliyan depositional sequence,
PB-100, PB-400, PB-600, and PB-700 turning points
correspond to SB, while NB-200, NB-400, and NB-600
correspond to MFS.
Based on the obtained results, a thorough understanding
of the sequence stratigraphy framework could be obtained
by interpreting sequence stratigraphy via integrating
geological and petrophysical data.
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