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The cen tral Iran Ba sin is a re gion with unique en vi ron men tal char ac ter is tics in which the Late Paleogene–Early Neo gene
ben thic foraminifera dis play dis tinc tive dis tri bu tions and abun dances that can as sist in iden ti fy ing the in ter vals with the best
res er voir po ten tial. Lipidocyclinid and miogypsinid zonal marker taxa in this re gion can be cor re lated with those in the SBZ23
re gion (Eu ro pean Ba sin), in di cat ing an Oligocene (Chattian) age. With sed i men ta tion of con ti nen tal strata of the Up per Red
For ma tion fol low ing the ma rine suc ces sion of the Qom For ma tion, it seems that the last Tethyan ma rine trans gres sion in the
Ardestan re gion in cen tral Iran oc curred in the Oligocene, and the Tethyan sea way was per ma nently closed dur ing the Mio -
cene. Seven car bon ate microfacies and marl or silty marl fa cies were iden ti fied in the study area based on field in ves ti ga -
tions, tex tural anal y sis and fau nal as sem blages. These microfacies were de pos ited on an open-shelf car bon ate plat form in
la goonal, patch-reef, and open-ma rine belts that ef fec tively de fine both in ner and mid dle-shelf en vi ron ments. Micritization,
ce men ta tion, me chan i cal and chem i cal com pac tion, dis so lu tion and frac tur ing are the most im por tant diagenetic pro cesses
con trol ling res er voir qual ity in the Qom For ma tion. The in ves ti ga tion of these pro cesses in the fa cies of the Qom for ma tion in
the Kharzan sec tion re vealed that in ter vals as so ci ated with shal low la goonal depositional en vi ron ments dis play better res er -
voir qual ity than other for ma tion in ter vals, due to dis so lu tion and frac tur ing.

Key words: Oligocene, ben thic foraminifera, sed i men tary en vi ron ment, res er voir qual ity, Qom For ma tion, cen tral Iran.

INTRODUCTION

The Qom For ma tion is one of cen tral Iran‘s most im por tant
lithostratigraphic units be cause of its com mer cial pro duc tiv ity as a
gas and oil res er voir. It re quires de tailed study due to its vari able
lithostratigraphic, biostratigraphic, and microfacies char ac ter is tics,
as well as its ex ten sive de vel op ment in the Sanandaj-Sirjan,
Urumieh–Dokhtar Mag matic Arc, and cen tral Iran zones (Fig. 1A).
The Qom For ma tion con tains sub stan tial hy dro car bon re sources,
mak ing it the pri mary oil and gas ex plo ra tion tar get in cen tral Iran.
Fur ther more, the Qom For ma tion rep re sents a cru cial con nec tive
link be tween the east ern Tethys (the proto-In dian Ocean) and the
west ern Tethys (the proto-Med i ter ra nean Sea) re gions.

The Oligocene–Miocene Qom For ma tion in cludes marl,
lime stone, gyp sum and siliciclastic rocks.

Most micropalaeontological stud ies on this for ma tion are
based on plank tonic and ben thic foraminifera. In the past
twenty years, many such stud ies have fo cused on the Qom
For ma tion; some of the most rel e vant of these stud ies are
shown in Ta ble 1.

Most of these micropalaeontological stud ies have con sid -
ered the Mio cene (Aquitanian–Burdigalian) de pos its of the
Qom For ma tion in de tail; how ever, a de tailed anal y sis of the
Oligocene de pos its of this for ma tion has been lacking.

This study eval u ates a new strati graphic sec tion in cen tral
Iran fo cus ing on Oligocene foraminifera. It has three main ob -
jec tives: (1) de tail ing the biostratigraphy of the Qom For ma tion
based on the dis tri bu tion of large ben thic foraminifera (LBF); (2) 
es tab lish ing the depositional set tings of the Qom For ma tion in
the Kharzan sec tion us ing microfacies anal y sis; and, (3) in ves -
ti gat ing the diagenetic pro cesses af fect ing the Qom For ma tion
in the Kharzan Moun tain re gion and its ef fect on res er voir 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., Heterillina 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. 



APPENDIX 2 
 

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

 

This Study 
Akbar-

Baskalayeh 
et al. (2020) 

Basso et al. 
(2019) 

Yazdi-
Moghadam 
et al., (2018 

a) 

Mohammadi 
and Ameri 

(2015) 
Mohammadi et al. (2015) 

Karavan et 
al. (2014) 

Mohammadi et al. (2013) 
Yazdi-

Moghadam 
(2011) 

Reference 

Kharzan 
section 

Tajar-kuh 
section 

Uromieh 
section 

Sonqor 
section 

Abadeh area 
Khurabad 

section 
Varkan 
section 

Bujan 
section 

Bijgan 
section 

Vidoja 
section 

Ghohroud 
section 

Baranduz 
section 

Name of section 

422 175 93 553 85 300 190 155 145.5 410 325 126 Thickness (m) 

33°24'36"N, 
52°05' 57"E 

34°04'0.1"N, 
51°05'45.3"E 

37º20´35.4˝N, 
44º56´15.6˝E 

34º50´00˝N, 
47º37´10.9˝E 

31°31′26.77″N, 
52°48′36.46″E 

34°30′53″N, 
50°56′58″E 

33°41′29N, 
51°04′54″E 

29°26′04″N, 
55°59′27″E 

34°03'47"N, 
50°46'16"E 

33º51´31"N, 
51º09´14"E 

33º37´44"N, 
51º24´24"E 

37º20.59´N, 
44º56.26´E 

Coordinates 
(latitude; longitude) 

Chattian 
late Rupelian 

to early 
Chattian 

Rupelian 
early 

Rupelian 
Rupelian- 
Chattian 

Rupelian–
Burdigalian 

Rupelian 
Rupelian–
Chattian 

Rupelian–
Chattian 

Rupelian 
Rupelian–
Chattian 

early–
middle 

Rupelian 
Age 

            Genera/species 

    *        Lepidocyclinids 

  *  * * * * * * *  Nummulites sp. 

  * *  * *   * *  Nummulites vascus 

        *  * * 
Nummulites sp. cf. N. 
vascus 

  * *   * * * * *  Nummulites fichteli 

*  *  *  * * * *  * Heterostegina sp. 
  *  * * *  * * * * Operculina sp. 

*    * * * * * * *  Amphistegina sp. 

  *  *     * *  Peneroplis sp. 

    *  * *  *   Archaias sp. 

*   * * * * * * * *  Textulariids 

*  * * * * * * * * *  Miliolids 

    *        Rotaliids 

*    *  * * * * *  Neorotalia  viennoti 
*  *  *       * Planorbulinids 

 *           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 



*        *    Bigenerina sp. 

  * *  * * * * * * * Neorotalia sp. 

     * * * * * *  Lepidocyclina sp. 

*   *  * * * * * * * Operculina complanata 

        *    
Peneroplis sp. cf. P. 
evolutus 

*      *  *  * * Peneroplis thomasi 

      * *  *   Sphaerogypsina sp. 

*  *    *  *    Sphaerogypsina globulus 

*     * *  * * *  Elphidium sp. 

*        * * *  Discorbis sp. 

*      * * * * *  Borelis pygmaea 

       *     Archaias kirkukensis 

*  *      * * * * Borelis sp. 

*   *     * * *  Valvulinid 

         *   Globigerina angulisuturalis 

         *   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. 

   *         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 quartz (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 

 




