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Fig. 1. a) Geographical location of Lab Sefid oil field (Mofefied from Maghsoudi and Shrekhti, 2010) b) Stratigraphic

equivalence of Tertiary formations and stratigraphic position of Tele Zang formation c) Isopachous Map of Tele Zang
horizon in Lab Sefid oilfield and location of wells studied.
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Table 1. Microfacies identified in Tele Zang Formation in the studied field along with standard facies, facies belts and

depositional environment
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Fig. 2. a) Pelagic foraminifera bioclastic packstone, well No. 1, depth 2975 meters, light PPL b) Nommulitic bioclastic packstone, well
No. 5, depth 2992 meters, light PPL c) Discosyclina bioclastic packstone, well No. 5, depth 2964 meters light PPL d) Discosyclina
bioclast packstone (Actinocyclina sp.) well No. 5, depth 2961 meters, light PPL e) Benthopelagic bioclastic packestone, well No. 5, depth
2925 meters, light PPL f) Benthopelagic bioclastic packestone, well No. 5, depth 2952 meters, light PPL g) Benthopelagic bioclastic
packestone, well No. 1, depth 2958 meters, light PPL h) Cibicides bioclast packstone, well No. 5, depth 2881 meters, light PPL i)
Elphidium bioclast packstone, well No. 5, depth 2912 meters, light PPL j) Elphidium bioclast packstone, well No. 5, depth 2885 meters,
light PPL k) Algal bioclastic packstone, well No. 1, depth 2945 meters, light PPL 1) Algal bioclastic packstone, well No. 5, depth 2831

meters m) benthic bioclastic wackestone, well No. 1, depth 2906 meters, light PPL n) Dolomitized benthic bioclastic wackestone, well
No. 5, depth 2740, light PPL o) Dolomitized benthic bioclastic wackestone, well No. 1, depth 3019, light PPL
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Fig. 3. Diagenetic processes observed in the studied field a) Micritization, creation of micrite (micrite envelope) cover around the allocames,
yellow arrow: Elphidium foraminifera, red arrow: diagenetic process of dissolution, well No. 5, depth 2907 meters, PPL light b) Micritization,
micrite envelope around allocames, yellow arrow: Elphidium foraminifera, well No. 1, depth 2934 meters, PPL light c) yellow arrow: dissolution,
red arrow: pyritization inside the cells of planktonic foraminifera, well No. 1, depth 2919 meters, PPL light d) Drusy cement filling the Ostracode
cell, well No. 5, depth 2954 meters, XPL light e) Blocky cement filling the porous cell, dolomite crystals floating inside the matrix. Well No. 5,
depth 2939 meters, PPL light f) Mechanical compaction and contact between Discocyclina skeletal grains, well No. 1, depth 2999, ppl light g)
flash Red: burial dissolution and formation of cavity porosity, yellow arrow: pyritization inside the cells of planktonic foraminifera, well No. 1,
depth 2980 meters, PPL light h) red arrow: block cement filling the benthic skeletal alocheme, yellow arrow: block cement filling Porous
planktonic cells, well No. 5, depth of 2902 meters, PPL light i) Hematitization, well No. 5, depth 2992 meters, PPL light j) Red arrow:
micritization of benthic foraminifera, yellow arrow: dolomitization and formation of rhombic dolomite crystals floating in the matrix, well No.
1, depth 2944 meters, PPL light k) Neomorphism and conversion of micrite to microsparite, well No. 5, depth 2886 meters, PPL light 1)
Neomorphism and conversion of micrite to microsparite, well No. 1, depth 2937 meters, XPL light m) fracturing and creation of channel porosity
during burial diagenesis, well No. 1, depth 2954, Sphaerogypsina globula is visible on the right side of the image. Ppl light n) Skeletal grain

fracture during burial diagenesis, well No. 5, depth 2956 m, PPL light o) Intragranular dissolution in benthic foraminifera, well No. 1, depth
3004 m, PPL light.




YA VFe¥ liwn) 9 3l V'8 05l VA 090 (60 3,5 (ol oy (9 95 (LRSSl

RRCRERNENE IR SN R N
oy 2805 el o]l (5 45,5 on 50
Sl olyer a4 (Semshe Azl wigde Sy
550 Hlaee 0 SS3al (i3 (55, 2 4T D j50 500

ol 00l o Lol S o dalllas

Pyt 5o Jmiliy 1alS sl Ugans loazl 8 (ol
Kosba wsdoo Jod g SV saojlus, o
) Ses Slouels 5 loook, 5 5 oS
Sy i e S Lol sloosisS J S
yge Yoo yao VeV (ol ISen g g0 Ve oV lwol)

Syl g 30 Bibe ey aalsl o (YNY

sl P50 adsl 33k Sl 3

& F3Ls 2l ¥3bs 630 gleaislyd
] LTS
[ ] o gl
] Il
]/ O Slow
| 1 5
7] OO
———/— ] D osles
I | WSS

axdllan 3590 (yluo 53 Uil (3350 (§9) 2 4385 W0 H3LO L5 ol o ar (SUTLS agdu U F Y
Fig. 4. Diagenetic history along with the phases of diagenesis on the Tel Zang reservoir in the studied field
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Fig. 5. Proposed sedimentary environment model of Tele Zang Formation in the studied field. a) Stratigraphical position of
Tele Zang formation in the Zagros sedimentary basin in the Upper Cretaceous-Middle Eocene period b) Sedimentary
environment model of Tele Zang carbonate formation on Amiran formation with an erosional boundary ¢) Sedimentary
environment model of Tele Zang carbonate formation as a tongue between Pabde formation in the studied oil field
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Fig. 6. a) Sedimentation of Keshkan clastic formation in offshore and coastal sedimentary environment and equivalent
sedimentation of Tele Zang formation in the shallow carbonate shelf b) Sedimentation of Tele Zang carbonate formation
in the shallow and Pabdeh formation in the deep part in equivalent ¢ and d) High rate of carbonate production in HST
systems tract and transportation of carbonate deposits of Tele Zang formation from the shallow carbonate platform to
the deep part of the marine into the Pabde formation (Highstand Shedding).
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Abstract

In order to study microfacies, diagenetic processes, sedimentary environment, and sequence stratigraphy
of the Tele Zang Formation in the Lab Sefid oil field, two wells (No. 1 and 5) were analyzed. Based on
the study of 250 thin sections prepared from cuttings, 8 microfacies were identified and deposited in an
homoclinal carbonate ramp. On a larger scale and considering the stratigraphic equivalence of the
Paleocene-Eocene sediments in the studied area, a carbonate shelf sedimentary environment can also be
proposed for the Tele Zang Formation. The major diagenesis processes that have affected the Tel Zang
Formation include micritization, neomorphism, dolomitization, dissolution, cementation, compaction,
pyritization, hematitization, and fracture. The identified diagenetic processes are the product of shallow
marine to deep marine diagenesis. According to lithological changes, gamma log changes, and vertical
changes of microfacies, the sequence stratigraphy of Tele Zang formation in well No. 1 of the studied
field was evaluated, and one complete third depositional sequence was recognized. In well number 5, a
typical third depositional sequence with Pabdeh Formation was detected, such that the closed
sedimentary facies group TST is the pelagic facies of Pabdeh Formation with high gamma log values
and low resistivity and the closed sedimentary facies group HST is thin to thick limestone layers of the
formation. It includes bell traps with low log gamma values and medium to high resistivity. In general,
the transgressive systems tract in the studied sequence is characterized by a slight increase in the log
gamma value in the sequence, and a decrease or constant log gamma values characterize the highstand
systems tract during the thickness of the segregated depositional sequence. The critical point about this
systems tract is the equivalence of this systems tract with the increase of reservoir potential along the
length of the reservoir. The expansion of the supporting grain facies affected by the depositional
environment and diagenetic processes such as dissolution, dolomitization, and fractures is one factor in
the high reservoir potential in the HST facies category.

Keywords: Microfacies, Diagenetic, Sedimentary Environment, Tale-Zang Formation, Lab Sefid oil field

Introduction prominently in the northeast of Lurestan.

The most suitable sedimentary basins for
accumulating hydrocarbon materials are
shallow or foreland basins. The Zagros
sedimentary basin, as a part of the Alpine-
Himalayan orogeny system in the southwest of
Iran, is one of the wealthiest fold-thrust belts in
the world, which, as a foreland basin, has a
reserve of more than 81 billion barrels of oil.
The Tele-Zang Formation includes rock-
forming limestones and is rich in large benthic
foraminifers of the Paleocene to the Middle
Eocene age. This formation was deposited as
local facies in the Lurestan region in the Zagros
sedimentary basin after the Laramide orogenic
phase and following the progress of seawater
in the early Tertiary, and it extends

Usually, the Tele Zang Formation is located on
the clastic Formation of Amiran and below the
Keshkan Formation, but sometimes it is
replaced laterally and gradually by these two
formations. Apart from the Amiran and
Keshkan formations, the Tele Zang formation
can also have a lateral link with the Pabdeh
formation. The purpose of this study is to
investigate the petrographic characteristics of
the Tele Zang reservoir simultaneously,
determine the diagenetic processes, and match
the sequence stratigraphic data of this
formation in the Lab Sefid oil field so that the
studied reservoir can be zoned using the
comparison of petrographic and petrophysical
data. Describing the characteristics of reservoir
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rocks is the foundation for the exploration and
development of oil and gas fields. In this
regard, proper separation of reservoir zones
from non-reservoir zones in the recognition of
flow units, preparing static models, checking
the dynamics of hydrocarbon reservoirs, and
developing oilfields are of great importance.

Materials & Methods

In order to investigate and study the reservoir
properties of Tele Zang formation in the Lab
Sefid oil field, 3 wells were selected and
subjected to petrophysical and microscopic
analysis. This study used 250 thin sections
prepared from drilling cutting to determine
microfacies and diagenetic processes. A
polarizing microscope was used for the
petrographic study of microfacies. In order to
detect porosity, blue dye epoxy paint was used,
and to distinguish calcite from dolomite,
alizarin red powder was used according to the
Dickson (1965) method. The classification and
naming of rocks is based on the classification
of Dunham (1962). Investigation and analysis
of microfacies and interpretation of
depositional environments are documented
based on the standard facies of Fluegel (2010)
and Wilson's model (1975). The graphs in the
study well include density (RHOB) and
gamma-ray (GR) charts. Log gamma
morphological changes along the thickness of
the formation have been used for sequence
stratigraphic studies.

Discussion and Results

1-Microfacies and Sedimentary environments
In the petrographic surveys of the studied
sections, a wide range of carbonate microfacies
was identified. To separate and identify them,
things like the type of constituents of carbonate
rocks, such as orthocom, allochems, type of
skeletal and non-skeletal grains, grain size and
their abundance percentage, have been used.
The most skeletal grains observed in the
microscopic facies are from the Miliolidae,
Numulitidae, Discocyclinidae and Algae
families. The recognized microfacies are:
Pelagic Bioclast Packstone, Nummulites
Bioclast Packstone, Discocyclina Bioclast
Packstone, Bentho-Pelagic Bioclast
Wackestone-Packstone, Cibicides Bioclast
Packstone, FElphidium Bioclast Packstone,
Algal Bioclast Packstone, and Benthic Bioclast
Wakestone.

2- Developed Sedimentary Environment Model
of Tele-Zang Formation in the Studied field

The high rate of carbonate production when the
sea level is high in the platform causes
carbonate deposits to be transported from the
shallow carbonate platform to the deep part of
the sea. The presence of benthic bioclasts and
the mixture of deep environment sediments and
platform sediments indicate a high rate of
sedimentation and the creation of turbidity
currents and carbonate fall from the marginal
part of the platform with a steep slope and its
deposition in the deep part of the sea. Deep
facies of Tele Zang Formation between Pabdeh
Formation and facies of Mazdooran and
Chaman Bid formations.

3- Investigating the Diagenesis Processes of Tele-
Zang Formation in the Framework of Sequence
Stratigraphy

In this study, after studying the microscopic
thin sections and investigating the dominant
diagenesis processes in the Tele Zang
formation, their changes have been drawn
vertically against the corresponding depth from
the base of the well to the top so that their
distribution in each reservoir zone is clearly
defined.

4- Diagenetic Processes and Investigation of
Porosity Evolution in the Framework of
Sequence Stratigraphy

This section evaluates the relationship between
diagenetic processes and reservoir potential in
the sequence stratigraphy framework. In
general, the relative changes in the seawater
level have caused a change in the chemical
composition of the pore fluids, which will
further control the potential of the reservoir in
terms of quantity and quality. Diagenetic
processes are closely related to the relative
changes in sea water level in such a way that
the changes of diagenesis are influenced by the
pattern of accumulation of sediments during
the transgression and regression of seawater.
5- Diagenetic Processes and Investigation of
Porosity Evolution in TST Systems Tract

Since the LST systems tract facies do not
appear in all parts of the sedimentary basin,
each sedimentary sequence usually consists of
TST and HST facies. In the studied
sedimentary sequences, TST and HST facies
were evaluated. In general, during the
progression of seawater and the formation of
the facies related to the TST systems tract, the
diagenetic processes are under the control of
seawater. In the TST period, with the advance
of deep sediments on shallow sediments and
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the advance of facies towards the landward
side of the sediments of the HST tract system,
the previous sedimentary sequence acts as a
closed system, and diagenetic processes such
as dissolution and cementation take place in a
small amount and dolomitization. Anhydrite
cement and anhydrite nodules are formed in the
facies of the dissolution bar and the lagoon and
dolomitization zones of the Mediterranean Sea
6- Diagenetic Processes and Investigation of
Porosity Evolution in HST Systems Tract
Diagenetic processes in the TST systems tract
vary depending on the climate, depositional
conditions, and the depositional space creation
rate. In general, during LST, the rate of
creating new space for sediment accumulation
is low, and during TST, this increasing rate
continues until MFS. During HST, the rate of
creation of new space for sediment
accumulation has decreased, and if the rate of
carbonate production is high, the production of
sediments takes place towards the sea, and
microbial diagenetic processes and microbial
formation are observed. Other diagenetic
processes in this period include porosity-
reducing cementation, permeability reduction
based on the cementation process, and
dolomitization. Diagenetic products in wet
climates are karst and form porosity, and in dry
climates, the formation of Kalish and
dolomites results from evaporation. In general,
in atmospheric diagenesis, diagenetic products
will dissolve unstable grains such as bioclasts,
mold porosity, drusy calcite cement, and hole
filling. During burial diagenesis,
dolomitization  with  destructive  fabric,
compaction, anhydrite cement, calcite cement,
formation of dolosparite from dolomite, and
formation of anhydrite, celestite, and calcite
cement filling fractures and stylolites take
place. The dominant diagenetic process during
the HST systems tract in the studied area is
dolomitization and fractures filled by calcite.

Conclusions

Based on the study of the thin sections prepared
from the drilling pieces, ten carbonate
microfacies were identified, which were
deposited in a carbonate ramp with the same
slope. On a larger scale, considering the
stratigraphic equivalence of the Paleocene-
Eocene sediments in the studied area, a
carbonate shelf sedimentary environment can
also be proposed for the Tele-Zang Formation.
In the studied field, according to the outcrop of
the Pabdeh Formation at the lower and upper
contact of the Tele Zang Formation at the time
of the HST systems tract with the increase of
carbonate production rate in the continental
slope, shallow limestones of Tele Zang
Formation in the form of turbidite limestones
are observed between Pabdeh Formation.

The TST systems tract alignment is
characterized by a slight increase in the log
gamma value in both sequences. The HST
high-level tract system is characterized by
decreasing or remaining constant log gamma
values during the thickness of the formation in
two separated sedimentary sequences.

In general, during the HST systems tract and
the formation of facies related to the
progressive HST systems tract, diagenetic
processes are controlled by seawater. In the
TST systems tract, with the advance of deep
sediments on shallow sediments and the
advance of facies towards the landward side of
the sediments of the HST tract system, the
previous sedimentary sequence acts as a closed
system, and diagenetic processes such as
dissolution and cementation take place in a
small amount and dolomitization.

Anhydrite cement and anhydrite nodules are
formed in the facies of the dissolution bar and
dolomitization in the lagoon and coastal zones.
The dominant diagenetic process during the
HST systems tract in the studied area is
dolomitization and fractures filled by calcite.



