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The central Iran Basin is a region with unique environmental characteristics in which the Late Paleogene—Early Neogene
benthic foraminifera display distinctive distributions and abundances that can assist in identifying the intervals with the best
reservoir potential. Lipidocyclinid and miogypsinid zonal marker taxa in this region can be correlated with those in the SBZ23
region (European Basin), indicating an Oligocene (Chattian) age. With sedimentation of continental strata of the Upper Red
Formation following the marine succession of the Qom Formation, it seems that the last Tethyan marine transgression in the
Ardestan region in central Iran occurred in the Oligocene, and the Tethyan seaway was permanently closed during the Mio-
cene. Seven carbonate microfacies and marl or silty marl facies were identified in the study area based on field investiga-
tions, textural analysis and faunal assemblages. These microfacies were deposited on an open-shelf carbonate platform in
lagoonal, patch-reef, and open-marine belts that effectively define both inner and middle-shelf environments. Micritization,
cementation, mechanical and chemical compaction, dissolution and fracturing are the most important diagenetic processes
controlling reservoir quality in the Qom Formation. The investigation of these processes in the facies of the Qom formation in
the Kharzan section revealed that intervals associated with shallow lagoonal depositional environments display better reser-
voir quality than other formation intervals, due to dissolution and fracturing.
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INTRODUCTION The Oligocene—Miocene Qom Formation includes marl,
limestone, gypsum and siliciclastic rocks.

Most micropalaeontological studies on this formation are
based on planktonic and benthic foraminifera. In the past
twenty years, many such studies have focused on the Qom
Formation; some of the most relevant of these studies are
shown in Table 1.

Most of these micropalaeontological studies have consid-
ered the Miocene (Aquitanian—Burdigalian) deposits of the
Qom Formation in detail; however, a detailed analysis of the

The Qom Formation is one of central Iran‘s most important
lithostratigraphic units because of its commercial productivity as a
gas and oil reservoir. It requires detailed study due to its variable
lithostratigraphic, biostratigraphic, and microfacies characteristics,
as well as its extensive development in the Sanandaj-Sirjan,
Urumieh—Dokhtar Magmatic Arc, and central Iran zones (Fig. 1A).
The Qom Formation contains substantial hydrocarbon resources,

making it the primary oil and gas exploration target in central Iran.
Furthermore, the Qom Formation represents a crucial connective
link between the eastern Tethys (the proto-Indian Ocean) and the
western Tethys (the proto-Mediterranean Sea) regions.
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Oligocene deposits of this formation has been lacking.

This study evaluates a new stratigraphic section in central
Iran focusing on Oligocene foraminifera. It has three main ob-
jectives: (1) detailing the biostratigraphy of the Qom Formation
based on the distribution of large benthic foraminifera (LBF); (2)
establishing the depositional settings of the Qom Formation in
the Kharzan section using microfacies analysis; and, (3) inves-
tigating the diagenetic processes affecting the Qom Formation
in the Kharzan Mountain region and its effect on reservoir qual-
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APPENDIX 1

Qom Formation benthic foraminifera identified in the Kharzan Section

Amphistegina spp., Asterigerina rotula (Kaufmann), Austrotrillina asmariensis Adams, 1968, A. paucialveolata
Grimsdale, 1952, A. striata Todd & Post, 1954, Bigenerina spp., Bolivina spp, Borelis haueri de Montfort, 1808, B.
merici Sirel & Gunduz, 1981, B. pygmaea Hanzawa, 1930, Brizalina spp., Bullalveolina spp., Carpenteria spp.,
Cibicides spp., Dendritina rangi Orbigny, emend. Fornasini, 1904, Discorbis spp., Elphidium spp., Eulepidina sp.,
E. dilatata (Michelotti 1861), Glomospira spp., Glomospirella spp., Gypsina spp., Haddonia spp., Halkyardia
maxima Cimmerman, 1969, Halkyardia spp., Haplophragmium spp., Heterilina spp., Heterolepa spp.,
Heterostegina spp., Idalina spp., Lenticulina spp., Massilina spp., Miogypsinoides spp., Neoeponides spp.,
Neorotalia vienotti Greig, 1935, Nephrolepidina spp., Nodosaria spp., Nummoloculina sp., Operculina complanata
(Defrance), Peneroplis evolutus Henson, 1950, P. thomasi Henson, 1950, Planorbulina spp., Praerhapidionina
sp., Pseudolituonella reicheli Marie, 1955, Pyrgo spp., Quinqueloculina spp., Reussella spp., Risananeiza
pustulosa Boukhary, Kuss and Abdelraouf, 2008, Schlumbergerina spp., Spirolina sp., Spiroloculina spp.,
Sphaerogypsina globulus (Reuss), Textularia spp., Triloculina spp., T. tricarinata d’ Orbigny, 1826, T. trigonula
(Lamarck), Uvigerina spp., Valvulina sp.1, Valvulina spp.



Comparison of foraminiferal contents of the Kharzan section with those of adjacent sections

APPENDIX 2

Reference

Yazdi-
Moghadam
(2011)

Mohammadi et al. (2013)

Karavan et
al. (2014)

Mohammadi et al. (2015)

Mohammadi
and Ameri
(2015)

Yazdi-
Moghadam
et al., (2018

a)

Basso et al.
(2019)

Akbar-
Baskalayeh
et al. (2020)

This Study

Name of section

Baranduz
section

Ghohroud
section

Vidoja
section

Bijgan
section

Bujan
section

Varkan
section

Khurabad
section

Abadeh area

Songor
section

Uromieh
section

Tajar-kuh
section

Kharzan
section

Thickness (m)

126

325

410

145.5

155

190

300

85

553

93

175

422

Coordinates
(latitude; longitude)

37°20.59'N,
44°56.26'E

33°37°44"N,
51°24'24"E

33°51°31"N,
51°09°14"E

34°03'47"N,
50°46'16"E

29°26'04"N,
55°59'27"E

33°41'29N,
51°04'54"E

34°30'53"N,
50°56'58"E

31°31'26.77"N,
52°48'36.46"E

34°50°00"N,
47°37°10.9°E

37°20°35.4"N,
44°56°15.6"E

34°04'0.1"N,
51°05'45.3"E

33°24'36"N,
52°05' 57"E

Age

early—
middle
Rupelian

Rupelian—
Chattian

Rupelian

Rupelian—
Chattian

Rupelian—
Chattian

Rupelian

Rupelian—
Burdigalian

Rupelian-
Chattian

early
Rupelian

Rupelian

late Rupelian
to early
Chattian

Chattian

Genera/species

Lepidocyclinids

Nummulites sp.

Nummulites vascus

Nummulites sp. cf. N.
vascus

Nummulites fichteli

Heterostegina sp.

Operculina sp.

Amphistegina sp.

* [ k| k| *

Peneroplis sp.

Archaias sp.

*

Textulariids

Miliolids

El I I I I I I

Rotaliids

Neorotalia viennoti

Planorbulinids

El I I B I B B B I

Nummulites bormidiensis

Nummulites kecskemetii

Heterostegina assilinoides

Nephrolepidina
praemarginata

Nephrolepidina
praemarginata

Eulepidina ex. interc.
formosoides et dilatata

Planolinderina sp.

Nephrolepidina sp.

Nephrolepidina sp. cf. N.
marginata

Nephrolepidina tournoueri

Eulepidina sp.

Eulepidina dilitata

Austrotrillina howchini

E I T

L I I




Bigenerina sp.

Neorotalia sp.

Lepidocyclina sp.

B I I

Operculina complanata

Peneroplis sp. cf. P.
evolutus

Peneroplis thomasi

Sphaerogypsina sp.

Sphaerogypsina globulus

Elphidium sp.

Discorbis sp.

Borelis pygmaea

*

El I I

Archaias kirkukensis

Borelis sp.

*

Valvulinid

Globigerina angulisuturalis

E o N B

Globorotalia opima

Peneroplis farsensis

Penarchaias glynnjonesi

Halkyardia maxima

Praerhapydionina delicata

Praerhapydionina sp.

Haddonia sp.

Asterigerinoidea

Victoriella sp.

Dendritina rangi

Dendritina sp.

Neorotalia lithothamnica

Asterigerina sp.

Planorbulina bronnimanni

Victoriella conoidea

Halkyardia minima

Globigerina praebulloides

Globigerina tripartita

Paragloborotalia nana

Chiloguembelina cubensis

Subbotina yeguaensis

Nummulites sp. cf. N.
fichteli

Spirolina sp.cf. S.
cylindracea

Bullaveolina sp.

Globigerina sp.

Austrotrillina sp.

Asterigerina rotula

Discogypsina discus

Gypsina mastelensis

Stomatorbina concentrica

Austrotrillina sp. aff. A.
paucialveolata

Haddonia heissigi




Carpenteria sp.

Eponides sp.

Neoeponides sp.

Planulina sp.

Lobatula sp.

*| X

Stomatorbina concentrica

*

Discogypsina discus

*

Gypsina sp.

Risananeiza pustulosa

Peneroplis evolutus

Austrotrillina
paucialveolata

Lenticulina sp.

Idalina sp.

Borelis haueri

Sorites sp.

Austrotrillina asmariensis

Globigerinoides
ciperoensis

Globigerinoides sp. cf. G.
subquadratus

Nodosaria spp.

Miogypsinoides spp.

Austrotrillina striata

Bolivina spp.

Brizalina spp.

Halkyardia spp.

Pseudolituonella reichelli

Uvigerina spp.

Schlumbergerina sp.

Heterolepa spp.

Glomospira spp.

Haplophragmium sp.

Cibicides sp.

Reussella sp.

Borelis merici

Glomospirella spp.

Nummoloculina sp.

Spirolina sp.




APPENDIX 3

Facies identified in the Kharzan section

Facies
no.

Facies type

Components

Depositional environment

Mf1

Marl or silty marl

Benthic foraminifera (miliolids) and ostracods

Restricted lagoon

Mf2

Silty mudstone

Limy mudstone matrix with scattered silt-sized detrital
quartz grains

Restricted lagoon

Mf3

Imperforate foraminiferal
wackestone-packstone

Porcellaneous foraminifera (miliolids, Borelis,
Dendritina, Austrotrillina, Peneroplis) in a micritic
matrix, coralline red algae, echinoderms, agglutinated
foraminifera, ostracods, gastropods, and bivalves,
sporadic guartz (10—-15%)

Restricted lagoon

Mf4

Imperforate foraminiferal
packstone-grainstone

Imperforate foraminifera (miliolids, peneroplids, and
alveolinids), red algal fragments, gastropods, bivalves,
echinoids, and foraminifera with agglutinated shells.
peloids and detrital quartz grains may reach 10%

Lagoon

Mf5

Red algal-foraminiferal
packstone-grainstone

Hyaline-walled foraminifera (Amphistegina, Neorotalia,
Asterigerina, and swollen and small Lepidocyclinidae,
Elphidium), imperforate foraminifera (miliolids),
coralline red algae, bryozoans, coral, echinoderms,
ostracods, gastropods, bivalves, and agglutinated
foraminifera.

Open marine lagoon

Mf6

Coral boundstone

About 90% colonial corals, foraminifera (miliolids and
Borelis)

Patch reefs, in lagoon
settings

Mf7

Coralline red algal-coral
packstone-rudstone

Red algae and corals, Hyaline-walled benthic
foraminifera (Amphistegina, and Lepidocyclina),
echinoderm fragments, bivalves, and bryozoans larger
than 2 mm in size

The lower part of the reef
belt and the upper part of
the slope

Mf8

Perforate foraminiferal
wackestone-packstone

Perforated foraminifera (Eulepidina), Heterostegina,
Operculina, Neorotalia, Amphistegina), bryozoans,
echinoderms, ostracods, gastropods, bivalves,
coralline red algae

The lower part of a slope






