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Resumo

A Formacdo Khaneh-Zu (Oxfordian-Kimmeridgian) € um reservatorio de hidrocarbonetos na
bacia de Kopet Dagh. Os principais objetivos desta pesquisa sdo investigar as microfaces, o
ambiente deposicional e o0s processos diagenéticos dessa formacdo em duas secbes de
afloramentos na bacia de Kopet Dagh, no nordeste do Ird. Com base na observagao de campo e
petrografia, 9 microfaces foram identificadas. Essas microfaces foram depositadas em 4 linhas de
facies, incluindo: rampa interna, média, externa e bacia. O estudo conduzido mostrou evidéncias
com base nas porcentagens de alochemas, mudanca gradativa lateral e vertical de microfaces e
falta de grandes recifes de barreira, de que a Formacgdo Khaneh-Zu apresentou uma deposi¢cdo em
plataforma inclinada de carbonato. A pesquisa mostrou também que processos diagenéticos
incluindo micritizacdo, bioturbacdo, dissolucdo, cimentacdo, compactacdo quimica,
dolomitizacdo e fraturamento foram identificados na Formagdo Khaneh-Zu. Dolomitizacéo,
fraturamento e cimentacdo sdo 0s processos diageneticos mais importantes nessa formacéo. O
excesso de dolomitizagdo causa a obstrucdo da porosidade inter-cristalina e, portanto néo
contribuem na qualidade do reservatorio. A dissolucdo formou porosidade tipo vuggy isolada e,
portanto, ndao tem efeitos positivos na permeabilidade. Ocorreram diferentes fases de
fraturamento na Formacgédo Khaneh-Zu, mas a maioria delas foi preenchida por diferentes tipos de
cimentos de calcita. Assim, como um ponto de vista da caracterizacdo do reservatorio, o intervalo
estudado mostra uma baixa qualidade do reservatorio.

Palavras-Chave: Formacgdo Khaneh-Zu; Bacia Kopet Dagh; Microfaces; Processos diagenéticos;
Ambiente deposicional
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ABSTRACT

Khaneh-Zu Formation (Oxfordian- Kimmeridgian) is a hydrocarbon reservoir in Kopet Dagh
basin. The main objectives of this research are investigation of microfacies, depositional
environment, and diagenetic processes of this formation in two outcrop sections in Kopet Dagh
basin in the north east of Iran. Based on field observation and petrography, 9 microfacies have
been identified. These microfacies have been deposited in 4 facies belts including inner, mid
ramp, outer ramp and basin. The evidences such as types and percentages of allochems,
gradational lateral and vertical change of microfacies and lack of great barrier reefs it can be
concluded that Khaneh-Zu Formation has been deposited in a carbonate ramp platform.
Diagenetic processes including micritization, bioturbation, dissolution, cementation, chemical
compaction, dolomitization and fracturing are identified in Khaneh-Zu Formation.
Dolomitization, fracturing and cementation are the most important diagenetic processes in this
formation. Over-dolomitization cause to occlude intercrystalline porosity and so has not positive
effect on reservoir quality. Dissolution formed isolated vuggy type porosity and so has not
positive effects on permeability. Different phase of fracturing occurred in the Khaneh-Zu
Formation, but most of them filled by different types of calcite cements. So, as a point of view of
reservoir characterization, the studied interval shows poor reservoir quality.

Keywords: Khaneh-Zu Formation; Kopet Dagh Basin; Microfacies; Diagenetic processes;
Depositional environment

INTRODUCTION

Reservoir quality of carbonate rocks is mainly affected by microfacies and diagenetic
processes (Lucia, 2007; Ahr, 2008; Moore and Wade, 2013). Therefore, it is essential to be aware
of facies distribution and effect of diagenetic processes in order to identify heterogeneities.
Carbonates of Khaneh-Zu Formation have been studied considering various aspects of facies
changes, depositional environment, and diagenetic processes in different parts of Kopet Dagh
(Afshar-Harb, 1979; Movahed, 1998; Kavoosi et al., 2009; Yazdi et al., 2019).

Khaneh-Zu Formation is somewhat heterogeneous at different scales due to extensive
facies changes, effect of diagenetic processes horizontally and vertically and tabular
communication in some areas with Chaman-Bid Formation. Diagenesis is the main controlling
factor in many of hydrocarbon reservoirs, especially in Middle East. Diagenetic history of
sediments is controlled by sea water level fluctuations (Sarg, 1988; Emery and Meyers, 1996;
Sanjary and Hadavi, 2019). This formation is composed of porous zones and permeability as well
as intra-reservoir non-porous horizons. Such heterogeneities and extensive changes made it

essential to discuss factors affecting and controlling microfacies and diagenesis.
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This study was conducted to introduce microfacies, depositional environment, and effect

of diagenetic processes on Khaneh-Zu Formation in Kopet Dagh Basin.

GEOLOGY AND STRATIGRAPHY

The studied sections are located in Kopet Dagh at north east of Iran (Figure 1). Kopet
Dagh is a part of Alpine Himalayan System that was formed after the closure of the Paleo-Tethys.
This area is the second hydrocarbon basin in Iran (Kavoosi et al., 2009; Poursoltani, and Hrati
Sabzvar, 2019). In Kopet Dagh area, upper-middle Jurassic shale and Chaman-Bid Formation are
the source rock in this sedimentary basin (Afshar-Harb, 1979). Carbonate rocks of Mozduran

Formation is the main gas reservoir in this basin (Afshar-Harb, 1979).

AbglﬁSection
oo TURKMENISTAN
- /\;\1 )
7 Khaneh-Zu Section Serakhs

\ A Jahangir
/ —

B Sangbast

Figure 1: Geographic location map of studied area, outcrop sections and
available pathways toward studied sections.
Source: Modified after Road atlas of Iran, Gitashenasi Jnstitue, (2005)

Upper Jurassic Khaneh-Zu Formation (Oxfordian- Kimmeridgian) (Afshar-Harb, 1994;
Kalantari, 1979) consists of dolomite, dolomitic limestone, calcareous dolomite and alteration of
limestone and shale. This formation is overlie at Mozduran 2 Formation and underline with
Chaman-Bid Formation. This research presents stratigraphic studies to identify vertical and
lateral facies changes and studying dolomitic intervals in different areas. Khaneh-Zu Formation

consists of thick-carbonate layer and introduced by Afshar-Harb and Allahyari in 1971.
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The name of this formation has been adopted from the small valley of Khaneh-Zu.
Khaneh-Zu Formation has local distribution and with lateral change to Chaman-Bid Formation
westwards (Afshar-Harb, 1994; Movahed, 1999). The thickness of this formation is about 271
meter. Due to rigid topography of Hezar-Masjed Mountains, lack of appropriate pathways, and
severe fault system in the area this region has not been studied in details (Afshar-Harb, 1994).

Dolomite intervals are porous and are probable reservoir rock for hydrocarbon
accumulation. The fossil content of this formation is thin-walled bivalves, radiolaria, sponge
spicules and echinoderm (Afshar-Harb, 1994; Zoraghi et al., 2019; Mahari et al., 2019).

MATERIALS AND METHODS

This research is based on field studies of Khaneh-Zu Formation in two outcrop sections
including Abghad (Figure 2) and Khaneh-Zu (Figure 3). During systematic sampling, 410
samples have been selected for thin section preparation. Thin sections were stained with alizarin
red-s using Dickson’s method (1966) for determination of calcite and dolomite. Different
parameters such as lithology, type and percentage of allochem, texture, microfacies and
diagenetic features were studied and interpreted in details. Carbonate rocks have been classified
based on Dunham (1962) and Folk (1970) classification. Depositional environment was studied
based on Wilson (1975) and Fliigel (2010) standard models.
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Figure 2: Stratigraphic section of Khaneh-Zu Formation in Abghad section

Source: Writers.
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Figure 3: Stratigraphic section of Khaneh-Zu Formation in Khaneh-Zu type
section
Source: Writers.
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MICROFACIES ANALYSIS AND DEPOSITIONAL ENVIRONMENT

According to the results obtained from petrography and combination of these data with
field observation and comparing them to standard facies models (Wilson, 1975; Fllgel, 2010), 9
microfacies were identified in the Khaneh-Zu Formation (Figure 4). The identified microfacies
were placed in different facies belt including mid ramp, outer ramp and basin (Figure 5).
Frequency of each facies belts have been illustrated in Figure 6. These microfacies have been

briefly described in following part (Table 1).

Table 1: Identified microfacies and facies belts in Khaneh-Zu Formation

Number . . Allochems Energy .
of facies | orofacies Skeletal Non-skeletal level Facies Belts
1 Mudstone - - Low Basin
2 F(ﬁaglsftgrr?eus Shell debris - Low Basin
Radiolaria Sponge Spicule
3 sponge spicule (r), Radiolaria Peloid (r) Medium Outer ramp
wackestone @
Bivalve debris,
- ellet (a),
4 Peloid bioclast FI)Echinc(Ji()j Peloid (a) Medium Outer ramp
wackestone : .
debris, benthic
foraminifera (r)
Benthic
foraminifera,
5 Bioclast sponge spi(_:ule, - Medium Outer ramp
wackestone Radiolaria,
Shell debris,
Echinoid
Sponge Spicule,
6 Bioclast thin-walled ) Medium to Mid ramp
packstone shell fragments high
(a)
Bioclast Micro-Echinoid
7 Echinoid (a), benthic Peloid (r) Medium Mid ramp
wackestone foraminifera
Benthic Bivalves debris
foraminifera r), benthic . .
8 bioclast fEJr)aminifera ) Medium Mid ramp
wackestone (c), bioclasts (c)
9 Bioclast peloid B'%Celif;siéc)‘ Peloid Med!um to Mid ramp
packstone foraminifera (r) high

http://periodicoscientificos.ufmt.br/ojs/index.php/geo

Frequency percent: a: abundant (15-25%), c: common (10-15%), r: rare (2-9%)
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Basin Facies Belt

MF1- Mudstone: This facies with mudstone texture contains less than 2% skeletal
debris. Based on Folk classification (Folk, 1974) this facies is called micrite. In some
samples the clay content increased and the facies change to argillaceous mudstone. In
this case the color of the sample grades to pale brown. This microfacies has been
deposited in low energy condition in the deepest part of the depositional environment.
The main diagenetic processes in this facie, are chemical compaction as
microstylolite, Fe-staining, pyritization (as cubic form and framboidal), neomorphism
(as alteration of micrite to microsprite). Dolomitization are also observed in the form
of sucrosic fine crystals with xenotopic fabric.

MF2- Fossiliferous Mudstone: This facie contains less than 10% bioclastic grains
including sponge spicule, thin-walled shell fragments and echinoderm. Based on Folk
classification (Folk, 1974) this facies is categorized as biomicrite. Pyrite in the form of
cubic crystals is present in the matrix. Abundant low amplitude stylolites,

microfractures and aggradational neomorphism are also observed in this microfacies.

Outer Ramp Facie Belt

MF3- Radiolaria Sponge Spicule Wackestone: This facie shows wackestone texture
and contains about 10-20% sponge spicule and Radiolaria sp.. There are abundant
siliceous sponge spicule and radiolaria in deeper parts of the sections. Diagenetic
processes of this facie are stylolites and abundant numerous solution seams.
Microfractures filled by spary calcite cements. Framboidal pyrites are scattered in the
matrix. In some samples the mold of sponge spicules filled by calcite cement. The
dissolved silica may has been the origin for the formation of authigenic quartz.

MF4- Peloid Bioclast Wackestone: The main skeletal allochems of this microfacies
are sponge spicule (3%), echinoderm stem and spine (5-10%) and with lower amount
benthic foraminifera (5-10%). Peloid is non-skeletal component (10-13%). Peloid are
fine grained and varies from 20 to 40 micron in size. Based on Folk classification
(Folk, 1974) this facies is called pelbiomicrite. Parallel stylolites and microfractures

are present. Iron oxides stained the matrix and microfractures.
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- MF5-Bioclast Wackestone: This facie with wackestone texture consists of various
fossils including large thin-walled shell fragments (about 10%) and benthic
foraminifera (2%). Spirulina sp. is the index benthic foraminifera in this facies.
Sponge spicule and Calcispherula sp. are subordinate allochems. Based on the Folk
classification (Folk, 1974) type of this facie is biomicrite. Chemical compaction in the
form of parallel stylolites, solution seams and geopetal fabric are present in this

microfacies.

Mid Ramp Facies Belt

- MF6- Bioclast packstone: Texture of this microfacies is packstone and in some parts
grades to wackestone. This microfacies contains almost 20-30% long and thin-walled
shell fragments that are associated with shallower parts of the basin. Besides that,
sponge spicule with amount of about 5% is also present. Cubic pyrite can be observed
in MF6. Burial and tectonic microfractures are filled with calcite cement. Low
amplitude stylolites can be observed in different samples.

- MF 7- Bioclast Echinoid Wackestone: This facie with wackestone texture contains 5-
15% echinoid stem and spine. Other subordinate bioclasts observed are including
sponge spicule, Calcispherula sp. and large shell debris in Abghad section. Abundant
low amplitude stylolites and solution seams are formed as a result of the effect of
chemical compaction in this microfacies. Fe-staining and authigenic quartz can be
observed in the matrix. Aggradational neomorphism occurred in the matrix and
formed microsparite. Cross-cutting tectonic and burial fractures filled with spary
calcite cement. This microfacies shows low porosity.

- MF 8- Benthic Foraminifera Bioclast Wackestone: This microfacies contains various
benthic foraminifera with the amount of about 10-15% in surfaces sections of the
Khaneh-Zu Formation. The main benthic foraminifera in this microfacies are
Spirulina sp., Textularia sp. and Miliolids. Spicule sponges and rare planktonic
foraminifera are subordinates. Low amplitude stylolite and Fe-staining are present in

MF8. Microfractures are filled with calcite cements.
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- MF 9- Bioclast Peloid Packstone: MF9 with packstone texture contains 10-30%
peloid, benthic foraminifera (e.g. Textularia sp. and Miliolids) and shell debris.
Bioturbation is common in this microfacies. Iron oxides (about 3%) can be observed
as penetrated in the matrix and between the bioclastic grains. Long narrow

microfractures resulted by burial and tectonic mechanism filled with calcite cement.

Figure 4: Microphotograph of identified microfacies of the Khaneh-Zu
Formation in the studied sections. A- Mudstone, (MF1), PPL. B- Fossiliferous
mudstone (MF2), PPL. C- Radiolaria sponge spicule wackestone (MF3), PPL.

D- Bioclast packstone, (MF6), PPL. E- Bioclast wackestone (MF5), PPL. F-
Peloid bioclast wackestone, (MF4), PPL. G. Bioclast echinoid wackestone,
(MFT7), PPL. H- Benthic foraminifera bioclast wackestone, (MF8), PPL. I.

Bioclast peloid packstone (MF 9), PPL.
Source: (Writers)
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DEPOSITIONAL ENVIRONMENT

Based on detailed field observation and petrographic analysis of thin sections, 9
microfacies have been identified in the studied interval of the Khaneh-Zu Formation. These
microfacies have been deposited in terms of three facies belt including mid ramp, outer ramp and
basin.

The evidences such as types and percentages of allochems, gradational lateral and vertical
change of microfacies, lack of great barrier reefs and compare them to standard microfacies of
Wilson (1975) and Fliigel (2010) it can be concluded that Khaneh-Zu Formation has been

deposited in a carbonate ramp platform (Figure 5).
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Figure 5: Schematic 2D diagram of depositional environment and their
allochems distribution of Khaneh-Zu Formation in the studied sections.
Source: Writers.

By sea level progradation, on the siliciclastic Kashafroud Formation, shallow water ramp
system was established and thick sequence of Khaneh-Zu Formation in terms of two cycles were
deposited. The sea level fluctuation is relevant with

By retrograding the sea level, the second retrogradational cycles was formed (Movahed,
1998). Short term sea level fluctuation caused to form Khaneh-Zu Formation and then by
transgratio n of the sea level the ChamanBid Formation simultaneously was deposited in the
deeper parts of the platform and on the Khaneh-Zu Formation. The Khaneh-Zu Formation has

local distribution and starts from north Mashhad extend to Ghuchan toward west. Then this
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formation wedge out and gradationally and laterally change to ChamanBid Formation (Movahed,
1998).

In the Kopet Dagh Basin the transition from Oxfordian to Kimmeridgian cause to the
climate changed and also deposiotnal change. The channels formed in the Oxfordian filled during
the Kimmeridgian (Kavoosi, 2009). The dominated platform during the deposition of Chaman
bid formation is rimmed shelf while in the Kimmeridgian the platform change to ramp carbonate
during the deposition of the Khaneh-Zu formation (Kavoosi, 2009). The lack of calciturbidites
and redeposited sediments and also bioherms in the Kimmeridgian , and the dominant presence of
packstone and to some extent grainstone in compare to reefal microfacies, cause to form ramp-

like carbonate platform (Figure 6 ) (Kavoosi, 2009).

A B

& Outer Ramp

= Mid Ramp & Quter Ramp

uBasin u Mid Ramp

i Basin

Figure 6: Pie diagram showing frequency of different distinct facies belt in the
studied sections. A- Khaneh-Zu section. B- Abghad section. As these diagram
illustrate, in Khaneh-Zu section the frequency of basin facies belt is higher than
the others (outer and mid ramp), and in Abghad section the frequency of outer
ramp facies belt is higher than the others.
Source: Writers.

In figure 6, frequency of facies belt in two outcrop sections have been showed. As these
pie diagrams indicate, in Khaneh-Zu section the frequency of basin facies belt is higher than the
other facies belt (outer and mid ramp); while in Abghad section the frequency of outer ramp
facies belt is higher than the other. It can be concluded that Khaneh-Zu Formation is located in
the deeper parts of the platform.

62
http://periodicoscientificos.ufmt.br/ojs/index.php/geo



http://periodicoscientificos.ufmt.br/ojs/index.php/geo

o \

’ AeerAguEa Barra do Garcas - MT

Revista Geoaraguaia =
ISSN:2236-9716 S

Revista

v.10, n.1, p.48-72. Jun-2020

DIAGENETIC EVENTS

The results from petrographic studies and field observation show that the Khaneh-Zu

Formation in the studied sections has been affected by different diagenetic processes varying

from marine and burial stages. The main identified diagenetic features are micritization,

bioturbation, cementation, dissolution, compaction, fracturing, and pyritization. These processes

have been described herein (Figures 7, 8 and 9).

Micritization: Micritization is the first diagenetic process that occurs simultaneously
with sedimentation in phreatic marine environment (Longman, 1980). In this process,
carbonate particles are replaced with hidden crystals (cryptocrystalline) of carbonate
or micrite. This process is a primary diagenetic process and an index for shallow water
marine environment (Tucker, 2001). Incomplete micritization creates micrite
envelopes around grains (Bathurst, 1975) (Figure 7-A).

Bioturbation: In studied interval, bioturbation rarely have led to change in primary
structure of sediments (Burchette and Britton 1985; Fliigel, 2010; Hollis, 2011) in the
form of burrowing. This process has been observed in low-energy environments such
as basin and sometimes in outer ramp (Hollis, 2011). Bioturbations have been
replaced with calcite and cement so that its features can be observed in thin sections
(Figure 7-B).

Neomorphism: Neomorphism is observed as the recrystallization of micrite to
microsparite in basin and outer ramp environment in Khaneh-Zu Formation. In
studied samples, this process mostly affected on mud-supported facies which was
deposited in low-energy condition (Figure 7-C).

Cementation: The identified carbonate cements in Khaneh-Zu Formation are coarse
spary calcite cement (Figure 7-D), drusy (Figure 7-E) and blocky cements (Figure 7-
F). Coarse spary calcite cement partially filled some microfractures and interparticle
porosity. This type of cement with fine unimodal crystals mostly observed in
wackestone and packstone microfacies. This cement has partially reduced porosity in
marine and burial environments (Hajikazemi et al., 2010). Drusy calcite cement is
formed in meteoric environment (Tucker and Wright, 1990) filling some secondary

porosities including vuggy and channel types. Blocky cement also filled some
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microfractures, vuggy and channel pores and occurred in burial diagenetic
environment. Drusy and blocky calcite cements exits in all of studied microfacies as
the most important factors in decreasing porosity in Khaneh-Zu Formation. The most
important parts of cementation occur in burial diagenetic environment due to
dissolution of unstable minerals such as aragonite (Lucia, 2007).

- Dissolution: Khaneh-Zu Formation has been affected by dissolution process because
of the nature of carbonated lithology and impact of burial diagenesis. This process has
been frequent in all of Khaneh-Zu Formation with different distribution. The evidence
of this process is observed as isolated and connected dissolution vugs (Figure 8-A).
Some parts of the observed vugs have been partially filled by burial calcite cements.

- Fracturing: Fracturing is widespread in the studied interval (Figure 8B) and porosity
due to fracturing is one of the most important types of porosity in studied interval.
This porosity has been created by tectonic and burial processes parallel to layering or
in different directions. This type of porosity can be seen in facies of all three groups.
First-generation fractures have occurred in shallow burial conditions which cross-cut
allochems and matrix and filled with equant and blocky calcite cement. Second-
generation fractures are identified by cross-cutting stylolites and first-generation
fractures. These fractures are filled by microcrystalline, blocky and drusy calcites
cements; however some of them are still open (Figure 8-C). These fractures are
identified as horizontal, vertical, filled and semi-filled, or with different amount of
opening.

- Compaction: Mechanical compaction in the form of skeletal breakage of different
fossils such as bivalves and fitted fabric has been observed in studied interval. Point,
concavo-convex and penetrated contacts are present between the grains. Chemical
compaction is characterized by the presence of solution seams (Figure 8-D) and
stylolites (Figure 8-E) within the Khaneh-Zu Formation. The presence of these
features indicates the entrance of facies into the realm of burial diagenesis. Stylolites
are mainly low amplitude (Figure 8-F) and cross-cut grains, matrix and cements.

Because of mud-dominated nature of most microfacies of the Khaneh-Zu Formation,
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the products of chemical compaction are more frequent in the studied interval.
Chemical compaction plays a vital role in reducing porosity and permeability.

- Dolomitization: Two phase of dolomitization have been identified in the studied
samples of Khaneh-Zu Formation. Phase 1: dolomites are mostly subhedral to
anhedral and rarely euhedral (Fiure 8-A). Size of the crystals varies from 30 to 75
micrometers. Dolomitization are mainly observed in mud-supported microfacies in
compare with grain-dominated one. Dolomites are replacive with hypidiotopic to
xenotopic texture. In general, dolomitization cab be observed in basin and outer ramp
microfacies. Since dolomitization have been occurred around stylolites, it can be
concluded that these types of dolomite formed by burial mechanism (Wanless, 1979;
Lee and Friedman, 1987). Second phase of dolomite consists of coarse, anhedral
crystals of dolomite with undulated extension. It is called saddle dolomite with planar-
C texture and locally filled some pores (Figure 9-B).

- Pyritization: Pyrite is observed as sparse particles within the matrix (Figure 8-C),
cubic, framboidal types and also replacement of skeletal grains (Figure 8-D). The
presence of this mineral indicates the reduction condition for deposition of facies. It is

mostly observed in open marine and outer ramp facies. Pyrites in cubic form are

mainly occurred in burial diagenetic environment (Hajikazemi et el., 2010).
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Figure 7: Identified diagenetic events in the Khaneh-Zu Formation, A-
Micritization of skeletal debris, PPL. B- Bioturbation, PPL. C- Aggradational
neomorphism in the matrix, XPL. D- Coarse spary calcite cement, XPL. E-
Drusy calcite cement, XPL. F- Blocky calcite cement, XPL.
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Figure 8: Identified diagenetic events in the Khaneh-Zu Formation, A-
Dissolution along with open fracture, PPL. B- Abundant fractures filling by
calcite cement, PPL. C- Two phase of fracturing, the first one filled by calcite
and the second open fracture, XPL. D- Solution seam, PPL. E - Low amplitude
stylolite and solution seams, PPL. F- Low amplitude stylolite, XPL.
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Figure 9: Identified diagenetic events in the Khaneh-Zu Formation, A-
Dolomite crystals with subhedral to anhedral form and hypidiotopic to xenotopic
texture, PPL. B- Saddle dolomite, XPL. C- Pyrite as scattered crystals in
bioturbated features, XPL. D- Pyrite as replacement in echinoid debris, PPL.

- Paragenetic sequence: Paragenetic sequence of diagenetic processes indicates the
relative time of effect of diagenetic processes in studied area. In Eogenetic stage,
primary diagenetic processes include bioturbation and micritization that have been
start immediately after sedimentation on the seafloor. In mesogenic stage, mechanical
and chemical compaction processes, calcite cementation, first phase of fracturing,
dissolution, and dolomitization have been occurred. Final diagenetic processes consist
of erosion and uplifting due to tectonic processes leading to various fractures in
carbonate sequences. Burial diagenetic processes in theses sequences lead to
expansion of fractures, cracks, stylolites, and small separate pores in mud-supported
facies. Order of identified diagenetic processes in studied sequence has been indicated

based on the petrography (Table 2).
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Paragenetic Sequence

Diagenetic Features Marine Burial Meteoric

Bioturbation —_—
Micritization —

Neomorphism

Dissolution

Spary Calcite Cementation

Drusy Calcite Cementation

Blocky Calcite Cementation
Mechanical Compaction

Chemical Compaction

Fracturing
Xenotopic Dolomite _—
Saddle Dolomite

Pyritization

Table 2: Paragenetic sequence of the Khaneh-Zu Formation in studied sections.
Source: Writers.

CONCLUSION

Based on field studies integrated with petrographical investigation of thin sections of the
Khaneh-Zu Formation in Kopet-Dagh Basin, 9 types of microfacies have been identified. These
microfacies have been deposited in four facies belt related to inner, mid and outer ramp and

basin.
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Based on the lack of calciturbidites and great barrier reefs, a gentle carbonate ramp
platform proposed for the Khaneh-Zu Formation.

Considering the tectonic transformations in the area and placement of sediment basin in
present mode with northeastern-southwest trend, it is possible to consider carbonate ramp
platform for Khaneh-Zu Formation in this area. According to unpublished seismic profiles,
topography of sedimentary basin has been created by tectonic transformations at Upper Jurassic
Time.

Different diagenetic processes affected on this formation which are micritization,
bioturbation, cementation, dissolution, compaction, fracturing, and pyritization.

Among all, dissolution formed isolated vuggy porosity and so has not positive effects on
permeability and reservoir quality increased reservoir quality. Cementation and compaction have
negative effect on reservoir characteristics. So as a point of view of reservoir characterization, the

studied interval shows poor reservoir quality.
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