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1- Introduction

The Kazhdumi Formation of Late Aptian through Late Albian makes up one of the most significant source
rocks of the Zagros Basin, named after a castle situated in Dezful Embayment at Gorgoda Valley in
Gachsaran’s north. It consists of 230m of dark grey & occasionally black bituminous shale with layers of
dark argillaceous limestone & marl (Motiei, 1992). The lower boundary of the Kazhdumi Formation with
the Dariyan Formation is discontinuous, marked with a red zone of Fe-oxide, which signifies the
retrogradation of the basin in Aptian-Albian. The overlying boundary of the Kazhdumi Formation is
confined to the massive limestones of the Sarvak Formation discontinuously & conformably (Keshavarzi

et al. 2020; Haftlang et al. 2021).

The Kazhdumi Formation has been placed in Phase Il (Late Barremian- Late Albian/Early
Cenomanian) on the collaborative studies undertaken by the National Iranian Oil Company & the French
Petroleum Institute (IFP). The phase lasted 24Ma. & consists of three sedimentary sequences of 3rd degree.
Van Buchem et al. (2011) identified three sedimentary sequences at the end of Aptian through the Albian
of Zagros & some regions of the Arabian Plate: the Late Aptian-Early, Middle Albian, & Late Albian.
Vertical variations of sedimentary facies & geophysical logs signify that the Kazhdumi Formation
sedimentary sequences in Central Zagros are a portion of a 2nd-degree sedimentary sequence (5-50 Ma.)
which have completed with the platform carbonates of the end of Dariyan Formation (Aptian) & beginning
of Sarvak Formation (Albian) (Jalilian, 2020).

2-Material and methods

After completing desk studies, appropriate sections were opted to utilize geological maps followed by
primary field checks comprising the expressions of the respective sediments. Finally, principle field
studies were undertaken, and 172 samples were grabbed from the sections, of which 82 belong to the
northern limb of Khami Anticline & 90 to the southern limb of Lar Anticline. The nomenclature of
carbonate rocks & classification of microfacies at laboratory investigations was implemented using the
Dunhum (1962) approach. Additionally, the determination of sedimentary environment utilizing the
Wilson (1975) & Fligel (2010) facies model was implemented. The sequential stratigraphy studies were
conducted based on fundamentals set by Haq et al. (1988); VVan Wagoner et al. (1988); Vail et al. (1991);
Emery and Myers (1996), and Mial (1997).
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3-Results and discussion
A total of ten microfacies were discerned in the Kazhdumi Formation in the study sections. The order of
discerned microfacies in the formation from the sea beach ward goes as follows:

MF1: Argillaceous Lime wackestone

MF2: Planktonic foraminifera radiolarian wackestone-packstone

MF3: Planktonic foraminifera wackestone-packstone

MF4: Planktonic foraminifera oligosteginid wackestone-packstone

MF5: Oligosteginid packstone

MF6: Sponge spicule planktonic foraminifer packstone

MF7: Sponge spicule oligosteginid packstone

MF8: Bioclast sponge spicule wackestone-packstone

MF9: Intraclast bioclastic packstone-grainstone

MF10: Pelloid intraclast bioclastic packstone-grainstone

The discerned microfacies, lateral & vertical variations of the microfacies their analogy with modern
sedimentary environments denote that Kazhdumi Formation has formed in a carbonate platform of
homoclinic ramp type. Therefore, the sections' discerned ramp is divided into four sub-environments: basin,
outer ramp, middle ramp & inner ramp.

3-1- Sequence stratigraphy of Kazhdumi Formation in the Khami section:

The Kazhdumi Formation consists of two sedimentary sequences of the 3" degree:

a. The 1% sequence:

This sequence lies at the base of the formation with a thickness of ~26m. The progressive facies of basin
sub-environments & the outer ramp mark the sequence's Transgressive Systems Tract (TST). Ultimately,
the depth of the basin has built up & the MF1 facies has formed, which signifies the maximum flooding
surfaces. Subtle lamination, deep environment planktons as with radiolarian, planktonic foraminifers,
oligosteginid, filaments & ammonite bioclasts, an abundance of fine-grained clasts (argile) & alternation
with marly & shaly limestones of the Kazhdumi Formation at the study sections all imply that microfacies
is the deepest of all in this sequence, connoting the maximal progradation. The Highstand Systems Tract
(HST) at the first sequence shows less thickness than the TST. At this system tract, facies variety is more
perceptible such that each of the four sub-environment of the basin & outer, middle & inner ramps are
witnessed. The underlying boundary of the first sequence lies immediately over the Dariyan & Kazhdumi
formations boundary. Given the presence of iron nodules at this boundary which signifies a discontinuity
& retrogradation, the underlying boundary of this sequence is of SB1 type. Keshavarzi et al. (2020);
Haftlang et al. (2021) reported this kind of boundary in the Zagros Basin. Given the absence of
retrogradation evidence, the overlying boundary of the first sequence is of the SB2 type.

b. The 2" sequence:

This sequence is ~118m in thickness & thicker than the first one. The second sequence is of fewer facies
variety relative to the 1st one such that merely sub-environment facies of the basin & outer, middle & inner
ramps exist, which signifies the greater depth of the basin relative to the first sequence. The TST of this
sequence begins with MF1 and MF3 facies & to a lesser extent, with MF6 and continues before the outer
ramp facies dominate. An alternation of basin & outer ramp facies is again witnessed in a continuation of
further variation. At the end of the system tract, the MF1 facies appear, like the first sequence, which
signifies the maximum progradation rate (MFS).

The presence of plankton organisms in the deep environment, e.g. radiolarian & plankton foraminifers,
testifies to this finding. The HST of the second sequence is of minimal facies variations & is comprised
merely of outer ramp facies. The underlying boundary of the sequence matches the overlying boundary of
the first sequence & its overlying boundary with the boundaries of the Kazhdumi & Sarvak formations.
Given the dearth of evidence on retrogradation, the underlying & overlying boundaries of the second
sequence are of the SB2 type.
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3-2- Sequential stratigraphy of the Kazhdumi Formation in the Lar section:
In this section, two sedimentary sequences of the 3™ degree have been discerned:

a. The 1* sequence:

It is 38m in thickness lying at the base of the Kazhdumi Formation. The beginning of the TST of the 1st
system consists of an alternation of MF4 & MFS5 facies and followed by the MF1 over which MF5 lies.
This progressive alternation ends by the MF1, which signifies the maximum progradation surface of MFS
during the 1st sequence. Radiolarian, plankton foraminifers, oligosteginid, sponge spicules, filaments &
ammonite bioclasts are the constituents of these microfacies, which imply the deepness of these facies. The
HST system tract consists entirely of the outer ramp facies, which signifies a retrogradation. Identical to
the Khami section, the underlying boundary of the 1st sequence at this section precisely rests over the
boundary between Kazhdumi & Dariyan formations. Iron nodules at this boundary signify discontinuity,
retrogradation & a sequential boundary of SB1 type. Such a boundary in Zagros has been reported by
Keshavarzi et al. (2020); Haftlang et al. (2021) .The overlying boundary of the 1st sequence, given the
dearth of evidence on retrogradation in MF7 facies, is of SB2 type.

b. The 2nd sequence:

This sequence is 67m in thickness. The TST of the second sequence consists of outer ramp & basin facies
& is of less thickness relative to the HST. The underlying portion of the system tract consists of an alteration
of outer ramp facies. MF1 of the basin terminates the system. As noted earlier, these facies signify
maximum MFS, given the presence of plankton organisms. The HST system tract is of greater thickness
relative to the TST. The system tract, identical to the Khami section, entirely consists of outer ramp facies.
The underlying & overlying boundaries of the second sequence, given the dearth of evidence on
retrogradation, is of SB2 type.

4-Conclusion:
Two sedimentary sequences were discerned in this study at the Kazhdumi Formation. The first sequence is
an equivalent of that of Early Albian of the 3rd phase of collaborative research by the NIOC & IFP, known
as Phase 11, which rests within the C2 & D1 surfaces. The iron nodules at Kazhdumi Formation & Dariyan
Formation boundary correspond with the C2 surface. The overlying boundary of the sequence is analogous
to the D1 surface. The first sequence corresponds with the terminus portion of the Late Aptian-Early Albian
sequence & with the entire sequence of Middle Albian (Van Buchem et al. 2011). The MFS of this sequence
corresponds with the MFS100 of the Zagros & Arabian Plate introduced by Van Buchem et al( 2011).
Additionally, this surface corresponds with K100 at the Arabian Plate, introduced by Sharland et al.
(2004). The second sequence corresponds with the Late Albian sequence of Phase Il, which rests within
D2 & D1 surfaces. The underlying & overlying boundaries are analogous to D1 & D2 surfaces,
respectively. The D1 & D2 are suitable expressions at the margin of the intrashelf Basin in Khuzestan
Province, where sediments rich in pelagic fauna overlie the progressive sediments rich in ramp orbitolina.
Indeed, such status was not discerned in the study section because any facies rich in orbitolina, which have
been essentially discerned at some sections of Kazhdumi, were not discerned. It is due to the deepness of
the sedimentary environment in the Khami & Lar sections. The second sequence corresponds with that of
Late Albian (Van Buchem et al., 2011). The MFS of the second sequence corresponds with MFS110 in
Zagros & Arabian Plate, which was introduced by Van Buchem et al. (2011). In addition, this surface
corresponds with K110 at Arabian Plate, which Sharland et al. (2004) discerned. In this research, the LST
of seawater was not discerned due to the sedimentary basin's deepness. While this system tract at other
sections, as with Khormuj & Khaartang, is known as the LST of the first sequence of Kazhdumi Formation
despite the presence of red and brown sandstone facies pisoid horizons & the presence of quartz-arenites
bearing Fe-oxide interbeds at Azadegan Oilfield.
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MF9: Intraclast bioclastic packstone-grainstone (Section: Khami), (j) MF10: Pelloid intraclast bioclastic packstone-
grainstone (Section: Khami). Abbreviations; Ol: Oligosteginid, Pk: Plankton, Sp: Sponge spicule, Bi: Biocalast, Ra:
Radiolaria.
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