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Introduction

The Asmari Formation, an intensely dolomitised
fractured carbonate reservoir is the most important
hydrocarbon reservoir in the Zagros Basin, deposited
in the Oligo-Miocene carbonate-siliciclastic ramp in
the Zagros foreland basin [1-4]. This formation has
been studied extensively since the 1900s century to
the present time due to its reservoir importance. The
most recent studies are done by Ehrenberg et al. [3],
Van Buchem et al. [4], Shabafrooz et al. [5, 6], and
Allahkarampour Dill et al. [7]. The important aspect
of these studies, is the application of strontium isotope
stratigraphy method, calibrated with Large Benthic
Foraminifera (LBF), to date the Asmari Formation.
Study area is located in the Dezful Embayment
including the Aghajari oilfield. Thickness of the Asmari
Formation, ranges from 440 to 250 meters, toward the
east of the Aghajari oilfield. Interpreted seismic profile
through the Hendijan fault between the Aghajari and

Accepted: January/16/2023

Pazanan oil fields shows clearly thickness changes
during the Middle Cretaceous to Early Miocene time
interval [8]. The Hendijan paleo-high, attributed to re-
activation of pre-exist basement deep-seated Hendijan
fault, is the most prominent structure between the
Pazanan and Aghajari anticlines. This structure caused
the considerable changes in sedimentary facies via
changes in depth of the basin [9].

In this study, we focused on establish a more precise
field scale time framework, using latest biozonation
scheme to present a high-resolution stratigraphic
correlation to controlling the reservoir zonation.

Method and Data

In this study, all subsurface data, including cores,
cuttings, and full-set wire-line logs and, used. Two
cored-wells (Aj30, Ajo1) and cutting samples of Two
wells (Aj121, Aj54) were used (Figurel).

® Cored wells @ Cutting wells

@ Wire-line logs

Fig. 1 UGC map of the Aghajari oilfield.



Recent biostratigraphic zonation scheme [7] which
calibrated with strontium isotope stratigraphy,
helped us to establish a more precise field scale
time framework (Tables 1 and 2) for Oligo-Miocene
sediments and correlated throughout the study area
using Cyclolog software, a new special method of log
correlation, based on climate $tratigraphy developed by
ENRES. Cyclolog, makes a new log based on gamma-
ray, called INPEFA (Integrated Prediction Error Filter
Analysis). INPEFA led us to establish a correlation,
which used to interpret high resolution stratigraphic
cycles based on climate changes. INPEFA shows
the following features and events: retrogradational,
progradational, aggradational depositional systems,
sequence boundaries and flooding surfaces. The
time framework contains nine-time lines which were
correlated throughout the study area.

Detailed facies analysis, have been carried out on
350 thin sections. The modified Dunham’s [10]
classification by Embry and Klovan [11] was used
for facies classification. Petrographic description led
to the recognition of twelve facies, represent the main

Table 1 Time-lines
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depositional environments (inner ramp, shoal, middle
ramp and outer ramp) (Table 3).

Results and Discussion

Inegrated all sub-surface data led to recognition
four $tratigraphic packages according to their
sedimentological and biological characteristics. Lateral
changes in thickness, biological content and facies of
stratigraphic packages can be followed throughout
the study area (Figure 2 and 3). The thickness of four
stratigraphic packages becomes thinner toward the
cast of the Aghajari oilfield, due to inherited Hendijan
paleo-high structure during Asmari sedimentation.
Using the stratigraphic correlation in a precise time
framework, helped us to control the reservoir zones
boundaries more carefully and allowed to provide anew
zonation according to the geological characteristics
and reservoir quality. As expected, the reservoir zones
that are placed under the sequence boundaries have
better reservoir quality (Figure 4). Also, stratigraphic
packages 2, Chattian in age, has good reservoir quality
due to the abundance of coral facies and components.

Formation | Stage Age Pb-Nb
Nb-1000
Burdigalian 20.44
Pb-1000
o
2
2 Aquitanian 23.03
S Pb-2000 Nb-2000
Nb-2500
Pb-3000 Nb-3000
Chattian 27.82
Nb-4000
o Pb-4000
Q i
.go < .Rup-Chat
S | Pabdeh
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Table 2 Proposed biozonation scheme (modified after Fathi Isvand et al.) [12].

Biozonation Biozo
- B i i i i Location
Epoch | Age/Stage (Allahkaram nation (this Asmari Formation biozonation
pour Dill et study)
al., 2020 Y
Aj-54 | Aj-30 | Aj-61 | Aj-121
Bufdi- 10 G Borelis melo group Taxon o o o o
galian Range Zone
9 F Dendritina rangi Partial Range o o o o
. Zone
g Aquita-
159 nian . .
.‘22 8 E Miogypsina spp Interval Zone
Archaias kirkukensis, Archaias
asmaricus Archaias hensoni,
7 D . L x x x X
Miogypsinoides spp. Assem-
blage Zone
Chattian Migyp-
snoides
6-B | C Sp:, X X X X
. Spiro-
Sp-lroclypeous Sp. clypeus
Miogypsino Sp
6 o Sp-
Eulepidina Sp.,
asemblage zone EL}Iep -
Rupelian- idina sp.,
Chattian. 6-A | B Spiro- * * * *
clypeus
sp.
Lepidocyclina spp., N.fich/
5 inter, N.vascus
Assemblage Zone
4 Lepidocyclina spp. Interval -
Zone Z
Rupelian - — - 8
Archaias Operculiniformis, 9
3 N fich/inter, N.vascus °
2 Concurent range Zone M
S &
.go ) N.fich/inter, N.vascus Interval 2
o) Zone g
Q
R=
Eocene 1 A Globigerina spp. Biofacies (1) g X X x
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Fig. 2 Lateral thickness change in stratigraphic packages.

Oligo-Miocene Time line correlation - Aghajari oil field
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