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1- Introduction

The most primitive published study on the Asmari Formation belongs to (Busk and Mayo, 1918) who named it as
the first time and determined its age (Motiei, 1993). Richardson (1924) also for the first time measured the type
section of this formation in Tang-e Gol-e-Torsh in the south of Asmari Mountain, which is lithologically
composed of cream-to-brown resistant limestones (Motiei, 1993). Following that, due to the importance of this
formation, the National Iranian Oil Company conducted extensive studies by (James and Wynd, 1965) in the
Zagros, according to which the Forat and Jarib formations in Irag and Khamir lime in the Fars region were
considered as equivalent of the Asmari Formation. Kalhor evaporation in Lorestan and Ahvaz sandstone
sediments in the Khuzestan region were introduced as members of this formation (Matiei, 1993).

For the first time, biostratigraphic of the Asmari Formation studied by Wynd (1965) who introduced six biozones.
Adams and Bourgeois (1967) published very specific implication on the Biostratigraphy of Asmari Formation and
described its lithological and paleontological features in detail. Extensive studies have been conducted in recent
years on biostratigraphy, sedimentary facies, and sequence stratigraphy of the Asmari Formation, some of which
can be described as follows:

Amirshahkarami et al. (2007), Dehghanian (2012, 2017, 2019), Dehghanian et al. (2011, 2012, 2013),
Roozpeykar and Maghfouri Moghaddam (2014, 2015), Avarjani et al. (2015), Adabi et al. (2016), Kangazian and
Pasandideh (2016), Lorestani et al. (2016), Gholampoor-Moghahi et al. (2017), Taheri et al. (2017), Hatefi et al.
(2018), Habibi and Bover-Arnal (2018), Dehghanian and Askari-Pirbalouti (2018), Zare et al. (2019), and
Ghanavati et al. (2021)

2- Materials and methods

The thickness of the Asmari Formation in this section is 214 meters. It overlies and underlies by Jahrom and
Razak Formations respectively. Based on field studies, 80 samples were taken from Asmari Formation. Thin
sections prepared and foraminifera were studied by binocular microscope. The index foraminifers are identified
by using Loeblich and Tappan (1988) and Boudagher-Fadel (2008) catalogues.

3- Biostratigraphy of Asmari Formation in tang-e Jalab section

A total of 46 genera and 32 foraminifer species are identified in this section. By studying these foraminifera, two
assemblage zones are recognized those represent the Oligocene range (Rupelian to Chattian). These assemblage
zones are as follow:

1. Assemblage zone I:
Nummulites vascus, Nummulites fichteli, Nummulites intermedius Assemblage Zone

* Corresponding author: msadeghdehghanian@gmail.com

DOI: 10.22055/AAG.2021.36506.2200

Received 2021-01-28

Accepted 2021-02-20 ISSN: 2717-0764

Qe

291



Summer 2022, Vol 12 (2): 291-305 Adv. Appl. Geol. ﬁ‘r“

Shabkd Chamran Universiry of Ahvaz

The thickness is 42 meters and it is in accordance with the assemblage zone: Nummulites vascus-Nummulites
fichteli Laursen in 2009. Due to the existing foraminifera and especially the extinction of Nummulites vascus Joly
and Leymeri, 1848, Nummulites fichteli (Michelotti, 1841), Nummulites intermedius d'Archias, 1850 at the end of
this section, the age of the lower Asmari is determined as Rupelian. The foraminifera of this assemblage zone are:
Foraminifera: Nummulites vascus Joly and Leymeri, 1848, N. fichteli (Michelotti, 1841), N. intermedius
d’Archias, 1850, Aktinocyclina cf. radians (d’Archias, 1850), Discocyclina cf. sowerbyi Nuttal, 1926, Peneroplis
evolus Henson, 1950, Borelis pygmea Hanzawa, 1930, B. huberi (d’Orbigny, 1846), Triloculina trigonula
(Lamark. 1804), Denderitina rangi d’Orbigny, 1826, Reussella spinulosa (Reuss, 1850), Operculina complanata
(Defrance, 1822), Praerhapydionina huberi Henson, 1950, Planorbulinella larvata Parker and Jones, 1865,
Rotalia viennotti Greig, 1935, Haplophragmium slingeri Thomas, 1959, Praerhapydionina delicata Henson,
1950, Meandropsina iranica Henson, 1950, Rotaliconus persicus Hottinger, 2007, Ammonia beccarii (Linné,
1758), Halkyardia minima (Liebus, 1911), Asterigerina rotula (Kaufman), Pellatispira sp., Heterostegina sp.,
Textularia sp., Amphistegina sp., Discorbis sp., Quingueloculina sp., Eulepidina sp., Pyrgo (Biloculina) sp.,
Miogypsinoides sp., Valvulinid sp., Ditrupa sp., Victorella sp., Spiroloculina sp., Bigenerina sp., Carpenteria sp.,
Chilostomella sp., Schlumbergerina sp.

Non Foraminifera: Onychocella sp., Tubucellaria sp., Cellopora sp.

2. Assemblage zone II:
Archias asmaricus, Archias hensoni, Miogypsinoides complanatus Assemblage Zone

The thickness is 172 meters and corresponds to the assemblage zone: Archias hensoni Miogypsinoides
complanatus-Archias asmaricus Laursen in 2009. According to the existing foraminifera and extinction of
Miogypsinoides complanatus (Schlumberger, 1900), Archias asmaricus Smout and Eames, 1958, Archias hensoni
Smout and Eames, 1958 which includes the upper part of the lower Asmari the age determined as Chattian. The
foraminifera in this assemblage zone are:

Foraminifera: Miogypsinoides complanatus (Schlumberger, 1900), Archias asmaricus Smout and Eames, 1958,
A. Hensoni Smout and Eames, 1958, A. operculiniformis Henson, 1950, Peneroplis evolus Henson, 1950, P.
thomasi Henson, 1950, P. planatus (Fichtel and Moll, 1798), Borelis pygmea Hanzawa, 1930, B. huberi
(d’Orbigny, 1846), Austerotrillina howchini (Schlumberger, 1893), A. asmariensis Adams, 1968, Nephrolepidina
tournoueri (Lemoine and R, Douvillé, 1904), Praerhapydionina delicata Henson, 1950, P. huberi Henson, 1950,
Triloculina trigonula (d’Orbigny, 1826), Denderitina rangi d’Orbigny, 1826, Operculina complanata (Defrance,
1822), Reussella spinulosa (Reuss, 1850), Planorbulinella larvata Parkerand Jones, 1865, Rotalia viennotti
Greig, 1935, Haplophragmium slingeri Thomas, 1959, Meandropsina iranica Henson, 1950, Ammonia beccarii
(Linné, 1758), Rotaliconus persicus Hottinger, 2007, Halkyardia minima (Liebus, 1911), Eouvigerina
khuzistanica Thomas, 1959, Rhabdorites malatyaensis (Sirel, 1976), Sphaerogipsina globulus (Russ, 1848),
Planorbulinella batangensis adamsi Renema, Asterigerina rotula (Kafman), Textularia sp., Amphistegina sp.,
Discorbis sp., Quinqueloculina sp., Eulepidina sp., Pyrgo (Biloculina) sp., Valvulinid sp., Bigenerina sp.,
Spiroloculina sp., Victorella sp., Ditrupa sp., Carpenteria sp., Chilostomella sp., Schlumbergerina sp.

Non Foraminifera: Onychocella sp., Tubucellaria sp., Cellopora sp.

4- Conclusions

Asmari Formation in Tang Jalab section (northwest of Shiraz) is 214 meters thick and consists of 8
lithostratigraphic units. Its lower boundary is eroded with Jahrom Formation and its upper boundary is connected
with Razak Formation. According to studies, 46 genera and 32 species of foraminifera were identified, based on
which two assemblage zones were identified, which is consistent with Larsen's 2009 study. The age range of the
Asmari Formation in this section is determined based on the foraminifera identified Oligocene (Rupelian to
Chatian). It is suggested to study more sections of the formation in the interior of Fars to determine the biozones

and age of the Asmari Formation more accurately.
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Fig. 2. Lithostratigraphy column of Asmari Formation in Tang-e Jalab section.
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Foraminifera: Nummulites vascus Joly and Leymeri,
1848, N. fichteli (Michelotti, 1841), N. intermedius
d’Archias, 1850, Aktinocyclina cf. radians
(d’Archias, 1850), Discocyclina cf. sowerbyi Nuttal,
1926, Peneroplis evolus Henson, 1950, Borelis
pygmea Hanzawa, 1930, B. huberi (d’Orbigny,
1846), Triloculina trigonula (Lamark, 1804),
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Rotaliconus persicus Hottinger, 2007, Halkyardia
minima (Liebus, 1911), Eouvigerina khuzistanica
Thomas, 1959, Rhabdorites malatyaensis (Sirel,
1976), Sphaerogipsina globulus (Russ, 1848),
Planorbulinella  batangensis adamsi  Renema,
Asterigerina rotula (Kafman), Textularia sp.,
Amphistegina sp., Discorbis sp., Quinqueloculina sp.,
Eulepidina sp., Pyrgo (Biloculina) sp., Valvulinid sp.,
Bigenerina sp., Spiroloculina sp., Victorella sp.,
Ditrupa sp., Carpenteria sp., Chilostomella sp.,
Schlumbergerina sp. (Plate 1 and 2)

Non Foraminifera: Onychocella sp., Tubucellaria
sp., Cellopora sp.

Lo o il 8 51 (o5 5 Sdlodunw o g
Superfamily: MILIOLACEA Ehrenberg, 1839
Family: HAUERINIDAE Schwager, 1876
Subfamily: MILIOLINELLINAE Vella, 1957
Genus: TRILOCULINA d’Orbigny, 1826
Type Species: Miliolites trigonula Lamarck, 1804

aile Sojhwg S ISy Plas adsl ol o iiiog
We mhw S L o,z e Bl el Quingueloculina
5 Sl oamlice BB oy dw L 0ed oo lam K0S, 5l glax o
g o odlive a3Li g8 i g o5 slaad b ole! ailes
Triloculina trigonula (Lamarck), 1804
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(Plate 1; Fig. 1) coul jio Lo - /VY
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Superfamily: ALVEOLINACEA Ehrenberg, 1839
Family: ALVEOLINIDAE Ehrenberg, 1839
Subfamily: ALVEOLINEA Ehrenberg, 1839
Genus: BORELIS de Montfort, 1808

Type Species: Borelis melonoides de Montford, 1808
= Nautilus melo Fichtel and Moll, 1798
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Borelis pygmea Hanzawa, 1930
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Denderitina rangi  d’Orbigny, 1826, Reussella
spinulosa (Reuss, 1850), Operculina complanata
(Defrance, 1822), Praerhapydionina huberi Henson,
1950, Planorbulinella larvata Parker and Jones,

1865, Rotalia viennotti Greig, 1935,
Haplophragmium slingeri Thomas, 1959,
Praerhapydionina  delicata ~ Henson, 1950,

Meandropsina iranica Henson, 1950, Rotaliconus
persicus Hottinger, 2007, Ammonia beccarii (Linné,
1758), Halkyardia minima (Liebus, 1911),
Asterigerina rotula (Kaufman), Pellatispira sp.,
Heterostegina sp., Textularia sp., Amphistegina sp.,
Discorbis sp., Quingueloculina sp., Eulepidina sp.,

Pyrgo (Biloculina) sp., Miogypsinoides sp.,
Valvulinid sp., Ditrupa sp., Victorella sp.,
Spiroloculina sp., Bigenerina sp., Carpenteria sp.,

Chilostomella sp., Schlumbergerina sp. (Plates 1 and
2)
Non Foraminifera: Onychocella sp., Tubucellaria
sp., Cellopora sp.

I oroz (395 o
Archias asmaricus, Archias hensoni,
Miogypsinoides complanatus Assemblage Zone
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Archias hensoni Miogypsinoides .= (35
Ju s ol 5 w,Y complanatus-Archias asmaricus

Saiss Bl 5 serse SUgdy,Soe a4y azsi b oojls ciillas Y-8
Miogypsinoides complanatus (Schlumberger, 1900),
Archias asmaricus Smout and Eames, 1958, Archias
o sl eosae hensoni Smout and Eames, 1958,
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e le ored
Foraminifera:  Miogypsinoides  complanatus
(Schlumberger, 1900), Archias asmaricus Smout and
Eames, 1958, A. Hensoni Smout and Eames, 1958,
A. operculiniformis Henson, 1950, Peneroplis evolus
Henson, 1950, P. thomasi Henson, 1950, P. planatus
(Fichtel and Moll, 1798), Borelis pygmea Hanzawa,
1930, B. huberi (d’Orbigny, 1846), Austerotrillina
howchini  (Schlumberger, 1893), A. asmariensis
Adams, 1968, Nephrolepidina tournoueri (Lemoine
and R, Douvillé, 1904), Praerhapydionina delicata
Henson, 1950, P. huberi Henson, 1950, Triloculina
trigonula (d’Orbigny, 1826), Denderitina rangi
d’Orbigny, 1826, Operculina complanata (Defrance,
1822), Reussella spinulosa  (Reuss, 1850),
Planorbulinella larvata Parkerand Jones, 1865,
Rotalia viennotti Greig, 1935, Haplophragmium
slingeri  Thomas, 1959, Meandropsina iranica
Henson, 1950, Ammonia beccarii (Linné, 1758),
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Fig. 3. Microbiostratigraphy column of Asmari Formation in Tang-e Jalab section.
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Austrotrillina howchini (Schlumberger), 1893
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Superfamily:  NUMMULITACEA de Blainville,
1827

Family: NUMMULITIDAE de Blainville, 1827
Genus: NUMMULITES Lamarck, 1801

Type Species: Camerina laevigata Bruguiére, 1792
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Nummulites fichteli Michelotti, 1841
(Plate 2; Figs. 4, 5)
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Family: MILIOLECHINIDAE Zaninetti Ciarapica,
Cirilli and Cadet, 1985
Subfamily: MILIOLINELLINAE Vella, 1957
Genus: PYRGO Defrance, 1824
Type Species: Pyrgo laevis Defrance, 1824
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Superfamily: TEXTULARIACEA Ehrenberg, 1838
Family: TEXTULARIDAE Ehrenberg, 1838
Subfamily: TEXTULARINAE Ehrenberg, 1838
Genus: TEXTULARIA Defrence, 1824

Type Species: Textularia sagittula Defrance in de
Blainville, 1824
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Superfamily: MILIOLACEA Ehrenberg, 1839
Family: AUSTROTRILLINIDAE Loeblich and
Tappan, 1986
Genus: AUSTROTRILLINA Parr, 1942
Type Species: Trillina howchini Schlumberger, 1893
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Plate 1

Plate 1

. Triloculina trigonula (Lamark, 1904), Section: Transversal, Sample No.: J21, Chattian, X 100

. Triloculina tricarinata (d'Orbigny, 1826), Section: Transversal, Sample No: J45, Chattian, X 100
. Borelis haueri (d'Orbigny, 1846), Section: Equatorial, Sample No: J63, Chattian, X 40

. Borelis haueri (d'Orbigny, 1846), Section: Equatorial, Sample No: J12, Rupelian, X 100

. Borelis pygmea Hanzawa, 1930, Section: Tangential, Sample No: J19, Chattian, X 100

. Archaias operculiniformis Henson, 1950, Section: Longitudinal, Sample No: J61, Chattian, X 100
. Archaias operculiniformis Henson, 1950, Section: Longitudinal, Sample No: J45, Chattian, X 40

. Chilostomella sp., Section: Transversal, Sample No: J63, Chattian, X 40

. Schlumbergerina sp., Section: Transversal, Sample No: J53, Chattian, X 100

10. Pyrgo (Biloculina) sp., Section: Transversal, Sample No: J19, Chattian, X 100

11. Textularia sp., Section: Longitudinal, Sample No: J18, Chattian, X 100

12. A. Praerhapydionina huberi Henson, 1950, B. Halkyardia minima (Liebus, 1911), Section: A and B
Longitudinal, Sample No: J18, Chattian, X 100
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Plate 2

1. Vavulina sp., Section: Longitudinal, Sample No: J61, Chattian, X 100

2. Austerotrillina howchini (Schlumberger, 1893), Section: Transversal, Sample No: J38, Chattian, X 100
3. Austerotrillina howchini (Schlumberger, 1893), Section: Transversal, Sample No: J35, Chattian, X 100
4. Nummulites fichteli Michelotti, 1841, Section: Axial, Sample No: J14, Rupelian, X 40

5. Nummulites fichteli Michelotti, 1841, Section: Subaxial, Sample No: J8, Rupelian, X 40

6. Planorbulina sp., Section: Axial, Sample No: J61, Chattian, X 100

7. Spiroloculina sp., Section: Axial, Sample No: J49, Chattian, X 100

8. Praerhapydionina delicata Henson, 1950, Section: Longitudinal/Oblique, Sample No: J35, Chattian, X 100
9. Bryozoa (Cellopora sp.), Section: Longitudinal, Sample No: J67, Chattian, X 40

10. Bryozoa (Tubucellaria sp.), Section: Transversal, Sample No: J34, Chattian, X 40

11. Echinoderm Spine, Section: Transversal, Sample No: J34, Chattian, X 40

12. Echinoderm Spine, Section: Transversal, Sample No: J12, Rupelian, X 40
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Superfamily: PLANORBULINACEA Schwager,
1877
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Family: PLANORBULINIDAE Schwager, 1877
Subfamily: PLANORBULININAE Schwager, 1877
e el oo LSS glaaSaw axly Al g el Culks jxe Genus: PLANORBULINA d’Orbigny, 1826

. . . . Type Species; Planorbulina  mediterranensis
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