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Abstract: The Cretaceous deposits in the Tiran section, west of Isfahan is composed of thick bedded
limestones and sandstones. The unconformable succession overlie the Shemshak Formation and underlie the
Eocene conglomerate, respectively. The Cretaceous deposits in the Tiran section, west of Isfahan is composed
of facies analysis of Cretaceous deposits in the Tiran section indicate that these facies are deposited in the
shore line/tidal flat, barrier and open marine Facies belts in a rimmed shelf platform. Sequence stratigraphy
analysis led to identification of a 3  order depositional cycle. This depositional sequence related to earlyrd

Cretaceous. In this sequence, the lower and upper boundary is SB .1
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INTRODUCTION Research  Methodology:  The  presented  results  are

Cretaceous   formations    still   does   not  have collected  in  the  Tiran section  of  Cretaceous  deposits.
named   in   central   Iran.   Cretaceous   sediments in The petrographic classification for carbonate rocks is
central Iran can see in many areas as orbitolina based on Dunham [5] and Folk [6] classifications. The
limestones.  These  sediments  with   angular petrographic classification for detrital rocks is based on
unconformity  overlie  the  Jurassic  shales  and Folk [7] and pettijohn et al. [8] classifications and for mix
sandstones (Shemshak formation) that indicate the late of detrital – carbonate rocks is based on Mount [9]
Simirian orogenic movements. Because of the activity of classification. Wilson [10] and Flugel [11] facies belts and
the main faults, upper Cretaceous sediments in central depositional models were also used. Studies of sequence
Iran show different conditions in wide spread, depth, stratigraphy is based on principles of sequence
depositional and organism agglomeration, so that, these stratigraphy, for example, Emery and Myers [12] and Miall
sediments in North – Eastern part of Isfahan (Zefreh [13, 14].
section) and Southern part of Isfahan (Kolah – ghazi area) Microfacies studies include the analysis of matrix and
have similar petrography but different thickness in grains, textural features, fossil content, petrographic and
respection. energy  index classification and standard microfacies

Since    long,    Cretaceous    deposits    in   Isfahan zone. Correlation and interpretation criteria, along with
area   have    been    considered    by    geologists   and depositional model, were determined from thin sections.
many  investigations  have  been  accomplished,
particularly in the field of stratigraphy and paleontology RESULTS AND DISCUSSION
[1-4].

The  goals  of  present  study  are:  to  demonstrate Geological Setting: The Tiran section is located west of
the main microfacies; to interpret the depositional geological sheet of Isfahan, 1:250000 series and was
environment  of  the  Cretaceous  deposits   based on measured in detail at 51° 03' 47.3"W and 32° 38' 32.6"N.
facies; to identify depositional model and to recognize a The studied section is located about 10 km west of Tiran
sequence stratigraphy model of these successions based city, about 47 km west of Isfahan city, central part of Iran.
on Facies interpretation. The studied section and (Fig. 1). 

based on approximately 81 thin section from samples
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Fig. 1: A: Geological map of the Tiran section extracted geological map 1:250000 series of Isfahan, B: Geography
location map of the studied area, western Isfahan, central Iran.

Stratigraphy:   The   thickness   of   Cretaceous  deposits Microfacies Analysis and Depositional Environment:
in the Tiran is 292 meters and is composed of thick Based on lithology, sedimentary characteristics, textures,
bedded limestones and sandstones. These deposits there are nine microfacies in tiran section. Three main
consist of four Stratigraphy units that can also be facies associations were distinguished, from shallowest to
accepted as taft informal (Fig. 2). This unconformable deepest, as: Shore line/tidal flat (A), barrier (B), open
succession  overlie  the  Shemshak  formation  and marine (C). 
underlie   the    Eocene    conglomerate,    respectively
(Fig. 3). In the Tiran section, there is only early Shore Line/Tidal Flat (A): two microfacies are associated
Cretaceous deposits, but succession of Cretaceous in this environment including sandstone and allochemical
deposits  is  more  complete  in  the  Zefreh  (North- sandstone microfacies. 
Eastern  part  of  Isfahan)  and  Shah  Koh  (Southern part
of Isfahan) sections and are related to early-late Microfacies, Sandstone: Sandstone microfacies is
Cretaceous [15]. litharenite  and  is mainly  composed  of  rock  fragments.
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Fig. 2: Stratigraphic column of the Cretaceous deposits in the studied area.

Fig. 3: A: Lower boundary of the Cretaceous deposits to Shemshak formation in the studied area, B: Eocene
conglomerate in above the Cretaceous deposits in the studied area.
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Fig. 4: Shore line/tidal flat facies (A): (A ) Sandstone (Litharenite), Rock fragments in ground mass of hematite cement,1

(A ) Allochemical sandstone, fragments with ooid grains and echinoderm fragments; Barrier facies (B): (B ) Sandy2 1

allochemical limestone, ooid grains with rock fragments in ground mass of spary cement, (B ) ooid grainstone2

These rock fragments consist of quartz and chert component. Its detrital particles consist of rock fragment
fragments and hematite cement present between the (Quartz and chert), glaconit and quartz (Fig. 4B ). This
fragments (Fig. 4A ). Textural supermature, light grey microfacies is abundante between ooid grainstone1

colour and alternation sandstone with barrier grainstone microfacies that indicate deposition in barrier
microfacies indicate deposition of sandstones in the shore environment.
line/tidal flat environment.

Microfacies, Allochemical Sandstone: The constituents characterized by a high abundance of ooids (>40%).
of this microfacies are rock fragment, quartz and allochems Echinoderm, bivalve, brachiopod and ostracod are also
(Ooid, echinoderm fragments and mollusca). Rock present. This microfacies ooids are normal and superficial
fragments have average size of 0.13 milimeter and poor type with concentric and redial fabric and also contain
sorting and were connected together by hematite cement poor sorting with grains size 0.1-1.5 milimeter (Fig. 4B ).
(Fig. 4A ). Allochemical sandstone make in carbonate In this microfacies presence of many ooids and2

producing regions, where that a high abundance of absence of micrite indicates high-energy condition such
detrital sediments arrive to basin. This microfacies is as mounds and/or barriers. In this microfacies Compaction
alternation with shore line sandstone and barrier diagenetic process create spiny ooids and tectonic
grainstone microfacies. process make also deformed ooids [16, 17].

Barrier (B): The two microfacies are associated in this Open Marine (C): This facies association is consist of
environment including sandy allochemical limestone and shallow and deep marine microfacies. Shallow marine
ooid grainstone microfacies. The first barrier microfacies microfacies consist of three micofacies including bioclast
is sandy allochemical limestone. Ooid, intraclast, peloid packstone/wackestone, bioclast wackestone and
echinoderm, bivalve and brachiopod are the dominant bioclast mudstone.

'

1

Microfacies, Ooid Grainstone: This microfacies is

2
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Fig. 5: Open marine facies (C): (C ) Bioclast peloid wackestone/packstone, Peloids with bentic foraminifera (Orbitolina),1

Above sample is left ward, (C ) Bioclast wackestone, Orbitolina with bivalve fragments in micritic matrix, (C )2 3

Bioclast mudstone, bentic foraminifera (Red arrow) with bivalve fragments (Green arrow) in micritic matrix, (C ))4

Bioclast wackestone, Pelagic foraminifera (Oligostegina) with pelagic bivalve fragments, (C ) Bioclast5

wackestone/ mudstone, bentic foraminifera (Orbitolina) and Pelagic foraminifera (Oligostegina) in micritic matrix,
graded bedding is show, Above of sample is right ward.
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Fig. 6: Depositional model of the Cretaceous deposits in the studied area. 

Microfacies, Bioclast Peloid Packstone/ Wackestone: components: pelagic foraminifera (Oligostegina) and
The constituents of this microfacies are peloids with peloids are also scattered. The significant characteristic of
sponge spicules, bentic foraminifera (orbitolina) and this microfacies  is  bioturbation  and  graded  bedding
bivalves (Fig. 5C ). (Fig. 5C ). The mixture of Shallow marine skeletal grains1

Microfacies, Bioclast Wackestone: This microfacies is organisms (Oligostegina and sponge spicule) and also the
dominated by bentic foraminifera (orbitolina) and presence of graded bedding, indicate carbonate slumping
echinoderm fragments (15%), with bivalve fragments, from platform distal part and deposition in the deep marine
gastropod, worm tube and sponge spicules (Fig. 5C ). environment.2

Microfacies, Bioclast Mudstone: The constituents of this Depositional Model: The Cretaceous deposits  in  the
microfacies include small amount of echinoderm Tiran   section  is interpreted to be a rimmed shelf
fragments, bivalve, sponge spicules, bentic foraminifera carbonate  platform  (Fig.  6).  The  presence of
(orbitolina) and pelagic foraminifera with intraclast and calciturbidite microfacies between pelagic microfacies
quartz  particles  and  they  present  in   micritic   matrix indicate   shelf platform    that    similar    to   Florida
(Fig. 5C ). The presence of marine skeletal grains with shelf  platform  [11,  19-22].   This   microfacies  also3

many matrix indicate deposition well below wave base, present  in  the deep  environment  of  Bahamas  platform
fore bioclast barrier in the shallow marine facies. [23-25].

The deep marine microfacies consist of two
microfacies; specifically known as Bioclast wackestone Sequence Stratigraphy: For sequence stratigraphy
(Pelagic) and  bioclast  wackestone/  mudstone interpretation, the concepts developed by many
(Calciturbidite). investigators [12, 26, 27] have used the sequencing

Microfacies, Bioclast Wackestone (Pelagic): The recognized in the Tiran section (Fig. 7). This sequence is
constituents  of  this  microfacies   are  pelagic 292 meters thick and it s Facies associations can be
foraminifera (Oligostegina) and sponge spicules (Fig. 5C ). grouped in to transgressive system tracts (TST) and4

The abundance of micritic matrix  indicate  low  energy highstand system tracts (HST). Lower boundary of this
conditions [18]. The abundance of oligostegina and sequence is sequence boundary type 1 (SB1) that overlie
sponge spicules are also interpreted to have been Shemshak formation. The lower part of this sequence
deposited in the deep marine environment. (TST) consist of shore line/tidal flat, barrier and open

Bioclast  Wackestone/  Mudstone  (Calciturbidite): flooding surface (mfs). Calciturbidite microfacies
Bentic foraminifera (orbitolina), echinoderm fragments, (Wackestone) and Shallow marine microfacies overlie the
sponge spicules and pelagic bivalves are the dominant mfs. This sediments was interpreted as the HST.

5

(Bentic foraminifera, echinoderm and bivalve) to pelagic

stratigraphy technique. One third-order sequence were

'

marine.  Above  this  package  present  the  maximum
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Fig. 7: Depositional sequence of the Cretaceous deposits in the studied area.

The upper  boundary of  this  sequence  was defined bedded limestones and sandstones. These deposits
by conglomerate horizon (Late Cretaceous/Eocene consist of four stratigraphy units. These units can
unconformity) that indicate low-stand of sea level for long also accepted as taft informal.
time (More than one million years) and creation sequence In the Tiran section, nine microfacies were recognized
boundary type 1 (SB1). from the deeper to the Shallower part of the platform.

CONCLUSION wackestone, bioclast peloid packstone/wackestone

The Following Itemized Statements Are Concluded: environment; Sandy allochemical limestone and ooid

Thickness of Cretaceous deposits in the Tiran and sandstone and allochemical sandstone were
section is 292 meters and is composed of thick recognized in the shore line/tidal flat setting.

These are as follows: Bioclast mudstone, bioclast

and Calciturbidite occurred in open marine

grainstone were recognized in the barrier Facies belt
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The present study indicates that the Cretaceous 10. Wilson, J.L. and J. Wilson, 1975. Carbonate facies in
deposits in the Tiran section was deposited on a geologic history. Vol. 30. Springer-Verlag New York.
rimmed shelf platform. 11. Flugel, E., 2004. Microfacies of carbonate rocks:
The Cretaceous deposits in the Tiran section consist analysis, interpretation and application. Springer
of one third-order sequence that related to early Verlag.
Cretaceous. Lower boundary of this sequence is 12. Emery, D. and G.T. Bertram, 1996. Sequence
sequence boundary type 1 (SB1) that overlie stratigraphy. Wiley-Blackwell.
Shemshak formation. Its upper boundary was 13. Miall, A.D., 1997. The geology of stratigraphic'

defined by conglomerate horizon (Late sequences. Springer verlag.
Cretaceous/Eocene unconformity) that indicate 14. Miall, A.D., 1990. Principles of sedimentary basin
lowstand of sea level for long time (More than one analysis. Vol. 633. Springer Berlin.
million years) and creation sequence boundary type 15. Hallajian, T., 2010. Microfacies, Depositional
1 (SB1). Environment and Geochemistry of the Cretaceous
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