


03. Tiirkiye Jeoloji Kurultay: 5-9 Nisan (April) Ankara 63" Geological Congress of Turkey
Tectono-Stratigraphy of Western Yazihan (Malatya)

Ulas Inan SEVIMLI', Ulvi Can UNLUGENC?, Kemal ZORLU?

Tectono-stratigraphy of some part of the Yazihan-Hekimhan basin within the eastern Tauride
system around Yazihan and its surroundings area have been investigated in this study. Various
formations ranking in age from Upper Jurassic to Quaternary are observed in the area.

Upper Jurassic-Lower Cretaceous age Horasangal formation the basement rock unit of the area.
Hocalikova ophiolites which probably thrusted into the area from North to the South during and
after late Campanian tectonically overlie the Horasancal formation. Hekimhan formation
transgresivelly deposited during late Campanian-early Maastrichtian around the tectonically
controlled basin to the edge of the basin (shallow marine-shore line sediments). Palaeocene age
Medik formation, overlies this unit with angular unconformity to the South of the basin. Middle-
Upper Eocene age Tohma formation that generally was deposited in lagon, beach and shelf
environments overlies the Medik formation with an angular unconformity. This unit is cut and
unconformably covered by volcanic activity of Upper Eocene Leylek volcanics. Aquitanian age
Cavus formation unconformably overlies the volcanics. Burdigalian age Ansurcay formation rests
on the Cavus formation with angular unconformity. Lower Miocene age Akyar formation overlies
the Ansurgay formation with angular unconformity. Middle-Upper Miocene age Yamadag
volcanics unconformably rests on the Akyar formation. Middle Miocene age Par¢ikan formation,
which deposited in a lacustrine settings presenting soft sediment deformations indicating
tectonically active areas, are seen on the Yamadag volcanics. Plio-Quaternary age Misirdere
formation unconformity rest on the Pargikan formation. Quaternary age alluvial fan, terrace and
alluviums are the youngest sediments of the area and unconformabl y rest on all the older units.
According to investigated and determined stratigraphy; two different transgressive stage can be
distinguished between Late Maastrichtian and by the end of Oligocene. The affects of left lateral
strike-slip Malatya Fault Zone from Early to Middle Miocene up to the recent period are observed
within the young sediments. Particularly, soft sediment deformation structures were formed in the
late Miocene and Pliocene sediments. Also, local depression and uplifting areas were formed due to
transtensional and transpressioal movements formed during late Miocene along the Malatya Fault
Zone that limits the basin. At this stage, lacustrine sediments, which was deposited at the
depression areas formed by the affects of transtension away from the marine areas along the fault
zone, started to evaluate (Pargikan formation). Presence of Plio-Quaternary terrestrial sediments
represent the end of the second transgressive stage.

Key words: Malatya, Yazihan, stratigraphy, Malatya—Ovacik Fault Zone.
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Ductile Transpressional Shear Zones in Mashhad granitoids, West of
Mashhad, NE Iran

Behnam Rahimi

Ferdowsi University of Mashhad, Department of Geology, Mashhad, Iran
b-rahimi@ferdowsi.um.ac.ir

In the northern slope of binalud mountains (eastern continuation of Alburz mountains), an
assemblage of metamorphic and ophilitc rocks are existing. This complex consists of upper
Paleozoic (probably Permian) to Triassic metamorphosed deep sea turbidities (including slates,
phylites, metagravacks and quartzite) and metamorphosed ophiolitc rocks (represented by
metamorphosed peridotite, gabbros, basalts, cherts and pelagic limestone). The rocks in this
assemblage which are known as remnants of paleo- tethys oceanic realm are metamorphosed under
green schist facieses condition and are affected by multiple deformation during Cimmerian
collision between Iranian microplate and Turan plate in late Triassic. The Mashhad ophiolitic and
metamorphic complex was intruded by Mashhad granitoids in three different episodes of
magmatisms. Dehnow pluton with diorite-granodiorite composition was intruded in earliest stage
of magmatism in late Triassic Norian (215+ 4My).This pluton is cut across by the NW-SE trending
ductile shear zones which are dominated by an intense ductile deformation. The rocks of the
Dehnow pluton along the shear zones are converted into mylonite and ultramylonite with steeply
dipping mylonitic foliation and gently plunging stretch lineation on it. Kinematic analysis of shear
sense indicators such as S-C fabrics, asymmetric folds, asymmetric porphyroclasts, mica fish and
domino-type fragmented porphyroclasts reveal that the ductile deformation is related to right lateral
reverse slip that may describe by transpressional deformation regime. the minerals in mylonitic
rocks shows variable microstructures .patchy to crosshatch undulose extinction, shear fracture,
deformation lamellae, subgrain formation, bulging dynamic recrystalization ( BLG) and subgrain
rotation recrystalization (SGR) in quartz grains, also subgrain formation , deformation twins,
flame-shaped pretties , dynamic recrystalization ( BLG) in feldspars , all indicated that the ductile
deformation have been tacking placed in 400-500 °C (upper green schist and lower amphibolites
facies conditions).

Key words: Shear zone, ductile deformation, Transpression, Mashhad metamorphic complex
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Deep Lithospheric Structures in Geodynamical Evolution of South Tien-Shan

Irina Sidorova
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This paper present results of comprehensive analysis of the geological-geophysical data in
Uzbekistan using GIS&RS, whish show in the spatial interrelations between the peculiarities of the
Lithospheric structures of the region and geodynamic processes occurring there. Deciphering of
structural units of South Tien-Shan territory using space images allows us to reveal regional, deep
rooted lineaments, extending in latitudinal direction over Uzbekistan territory and neighboring
countries. These lineaments or zone of lineaments with anomalous geological objects widening
from 50 up to 250 km are originated from a significant heterogeneity of upper mantle. The
lineaments could penetrate the Earth up to deep lithosphere layers, inheriting a position of old fault-
lineament systems which origin related to Precambrian to Paleocene tectonic processes. Some of
these structural discontinuities are poorly expressed in surface geology, but can be detected by
remote sensed methods, as well as by the magnetic and gravity anomalies. This study was made
with complex geophysical and geological observations by the DSS-MOVZ profiles, that cross
Uzbekistan and revealed a number of features, which are characteristic of the upper mantle rocks,
rciated to morphology of bodies, their physical properties, consisting mainly in their contrasting
values for contiguous blocks, and general increased velocity and density of the rocks they contain.
Anomalous geological objects in Central Kyzylkum having anomalous high velocity and density
values have been mapped at different depths within Central Kyzylkum: Muruntau, Kokpatas,
Auminza-Beltau, Kuldjuktau, Darbazatau. The alteration zones, the tectonic lines and the circular
structures related to the cones and calderas determined these methods and checked by group truth
studies may be target areas to explore for some new deposits. New regional features have been
revealed: they include peculiarities of the Earth's crust's deep geological structure and spatial
distribution of deposits; they are contact areas of the Earth's crust geoblocks with anomalously high
and low seismodensity parameters. Mapping of these zones helps select new ways in the search for
mineral deposits.

Key words: lithospheric structures, anomalous geoobjects, mineral deposits
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Bolkar Daglar1 Giineyinde, Ecemis Fay Zonu’nun Jeolojik ve Tektonik
Ozellikleri
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"Adiyaman Universitesi, Kahta Meslek Yiiksekokulu, Kahta-Adiyaman
kemalzorlu.geol@mail.com
*Mersin Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Mersin
erolozer@mersin.edu.tr
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Bolkar Daglar1 giineyinde, Ecemis Fay Zonu'nun jeolojik ve tektonik ozelliklerini belirlemek
amact ile yapilan bu ¢alismada, arazi caligmalari ve uzaktan algilama galismalari ile Landsat 5TM
uydu goriintiisii kullanilarak jeolojik harita alimi ve ¢izgisellik analizi islemleri gerceklestirilmistir.
inceleme alaninda yiizeyleyen birimler yashdan gence dogru; Karagedik formasyonu (Triyas),
Cehennemdere formasyonu (Bajosiyen-Santoniyen), Mersin ofiyoliti (Kampaniyen-Maastrihtiyen),
Findikpinar1  karigigi  (Geg Kretase), Glizeller formasyonu (ilerdiyen-Kuviziyen), Gildirli
formasyonu (Oligosen-Alt Miyosen), Kaplankaya formasyonu (Alt-Orta Miyosen), Karaisali
formasyonu (Alt-Orta Miyosen), Giiveng formasyonu (Alt-Orta Miyosen) ve Altivyonlar
(Kuvaterner)’dir.

Yapilan cizgisellik analizi sonucunda, normal faylar, sintetik ve antitetik dogrultu atimli kiriklar ile
ikincil sintetik kiriklar tespit edilmistir. Normal faylar, K10-20B, sintetik dogrultu atimlt kiriklar,
K20-30D, antitetik dogrultu atimli kiriklar, K65-75B ve ikincil sintetik kiriklar K40-50D
dogrultularmda  konumlanmugslardir. Calisma alaninda tespit edilmis olan kiriklarin - biiytik
cogunlugu sintetik dogrultu atimli kirik niteligindedir ve bu kiriklarin biiyiik ¢ogunlugu, ana fay
zonuna yaklasik paralel konumlanmuglardir. Bolgede, Geg Kretase doneminde sikisma tektoniginin
ctkisi altinda olusmus ters faylar, Neotektonik dénemde dogrultu atimli sistem igerisinde yeniden
aktifleserek sintetik kiriklari olusturmuslardir. Calisma alaninda arazi calismalari ile tespit edilen
tim faylarda normal bilesenin bulunmast ve belirlenmis kiriklarin transtansiyonel, sol yonlii
dogrultu atimh bir fay zonunda gelismesi beklenen yapilarla uyumlu olmasindan dolayi, calisilan
bolge transtansiyonel nitelikli sol yonli bir dogrultu atimh tektonik rejim tarafindan
yonetilmektedir.

Antitetik ve sintetik dogrultu atimli kiriklar arasindaki agmin, ideal konumda olmasi beklenen (60°-
70°) aci degerinden daha biiyiik (90°-100°) olmasi, bolgenin transtansiyonel nitelikli, sol yonlii
dogrultu atimlr bir tektonik rejimin etkisi altinda, ilerleyen bir deformasyon evresinde oldugunu
gostermektedir.

Calisma alani ve civarinda konumlanmis olan Orta Anadolu Fay Zonu’un Namrun segmenti, zonun
genel dogrultusuna gore GB yoniine dogru donmiis, birbirine yaklagik paralel KD-GB uzanimli
faylardan olusmaktadir. Fay zonunun bu morfotektonik ozelliklerinin, dogrultu atimli fay
zonlarmin ug kesimlerini olusturan ve ana fay zonuna belirli bir ag1 ile birlesen atkuyrugu (horsetail
splay) yapist ile uyustugu ve bu faylarmn bir atkuyrugu yapisi olusturabilecegi yorumu yapimistir.

Anahtar kelimeler: Ecemis fay zonu, bolkar daglari, transtansiyon, ¢izgisellik analizi, uzaktan
algilama
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The Geologic and Tectonic Properties of the Ecemis Fault Zone, in the
Southern Part of the Bolkar Mountains

Geological mapping and lineament analysis were performed within the scope of this thesis study by
using the field and remote sensing studies including Landsat 5 TM image processing, in order to
determine the geologic and tectonical properties of the Ecemis Fault Zone in the southern part of
the Bolkar Mountains.

The geologic units, crop out in the examined region from older to younger are: the Karagedik
formation (Triassic), the Cehennemdere formation (Bajosian-Santonian), the Mersin Ophiolite
(Campanian-Maastrichtian), the Findikpiari Melange (Upper Cretaceous), the Giizeller formation
(Illerdian-Cuisian), the Gildirli formation (Oligocene-Lower Miocene), the Kaplankaya formation
(Lower-Middle Miocene), the Karaisali formation (Lower-Middle Miocene), the Giivenc formation
(Lower-Middle Miocene) and Alluvium (Quaternary).

Normal faults, synthetic and antithetic strike slip faults and secondary synthetic faults were fixed as
a result of the lineament analysis. Normal faults are oriented N10-20W, synthetic strike slip faults
N20-30E, antithetic strike slip faults N65-75W and secondary synthetic faults N40-50E direction.
Most of the faults fixed in the study area have a synthetic strike slip faults characters, most of those
faults are parallel to the main fault zone. Reverse faults of the study area developed under the
compressional tectonics during the Late Cretaceous were reactivated in the strike slip system
during the Neotectonic period and have formed the synthetic cracks. The study region has
controlled by the sinistral strike slip fault tectonic regime with transtensional characters, because all
designated faults of the study area has a normal components and determined cracks are in
trantensional characters, and those are concordant with the structures develop under the sinistral
fault zone. P

An angle between the antithetic and synthetic strike slip cracks is bigger (90-100°) than the
anticipated ideal position (60-70°) that point out the study region are found in the progradational
deformation level under the sinistral fault regime with a transtensional character.

The Namrun Segment of the Central Anatolian Fault Zone located in and vicinity of the study area
turns to SW, parallel to the general direction of zone, and is formed by roughly parallel, NE-SW
directed faults. Morphotectonical properties of the fault zone is concordant with horsetail splay
structure, which is evolved as a result of the cutting of the faults to the end of the strike slip faults
with a definite angle. It is interpreted that the faults of the region may form the horsetail splay.

Key words: Ecemis fault zone, bolkar mauntains, transtension, lineament analysis, remote sensing

52



63. Tiirkiye Jeoloji Kurultay: 5-9 Nisan (April) Ankara 63" Geological Congress of Turkey

SA-2-01. Yapisal Jeoloji-Tektonik Oturumu-II / Structural Geology-Tectonics Session-I1

Giiney-dogu Kafkasyanmn Alpik Ortiigiiniin Azerbaycan Simirlarinda Tektonik
Laylanmasi

Kengerli Telet Nesrullaoglu (Talat Kangarli)

AMEA Geoloji Institutu, AZ-1143, Baki, Azerbaycan
tkangarli@gmail.com

Makalede Biiyiik Kafkasyanm Azerbaycan hissesinde aparilmis son jeoloji-jeofiziki arastirmalarin
sonuclarinin analizi esasinda onun yer kabugunun strukturuna ait umumilestirmeler ve derinlik ve
yeriistii strukturlarinin korrelyasyonu aparilmistir. ~ Sonug olarak bolgesel tektonik yeni agidan
arastirilmis ve tektonik bolgeleme aparilmustir. Yer katinda izlenilen tektonik zonalligin alp ¢okme
katinin ve Yuraoncesi temelin kurulusunda aydm izlenilmesi isbat edilmistir. Juradncesi temelin
seviyyesinde konsolide edilmis yer kabugunun kalinligi ve terkibi ile farklanan genel Kafkasya
istikametli tektonik bloklar (pilleler) izlenilmistir. Ik kez alpik ortiiyiin tiimiiniin, konsolide oldugu zann
edilen temelin de tektonik laylanmaya maruz kalmasi fikiri ileri siiriilmiis ve esaslandirimistir. Alp
cokme katini teskil eden dag kiitlelerinin birtarafli yerdegismeleri ve onlarin kuzeyden giineye dogru
iist-tiste gelen bir ka¢ tektonik ortii komplelerine laylanmasi tesfir edilmigtir. Saryajlarm olugmasi
uzunmiiddetli ve asamali prose gibi tesevviir edilerek alp deformasyonlarmin gesitli fazalart ile
elagelendirilmis, ii¢ sub-fazadan olusan Geg-Cimmerian, Austurya, Larami, Rodan ve Valah tektonik
fazalarinda olusmus tektonik ortii kompleleri tesfir edilmistirler. Miieyyenlestirilmigdir ki, Giiney-Dogu
Kafkasyanin giiney yamacindaki malum ayri-ayri tektonik ortiikler vahit Qovdaq-Sumgayit saryajmnin
hissesi gibi Abseron yarimadasinin cavan (Pliocene-Holocene) suhurlart altinda Hazar denizine dogru
izlenir. Kurudan izlenilen tektonik ortiik komplelerinin  Hazar ¢okekliginin  sirlarindaki
yerlestirilmesine ilk kez bakilmustir. Cesitli yasli tektonik ortiik komplekslerinin olusmasina Giiney ve
Kuzey-Kafkasya mikroplitelerin uzunmiiddetl psevdosubduksiyon karsilikli alakalarinin sonucu gibi
bakilir. Alp ¢okme katinin tektonikasmmn bu ciir tesfiri karbohidrojenlerin ahtarist istikamatlarmnimn
derinlik kirilmalar ve tektonik ortii komplekslerile ekranlagmis telelerin  miieyyenlestirilmesine
yoneltmege imkan yaratir. Hemginin tektonik laylarin siiriisme sathlart ve fay diigiinlerinde olusan
hareketlere cagdas seymikligin sebebleri sirasinda bakilir.

Tectonic-stratigrafication of the Alpine Cover of Southeast Caucasus
Mountains Within the Boundaries of Azerbaijan

Based on interpretation of latest geological and geophysical research data on mountain and foothill
South-East Caucasus the article serves to summarize information on earth crust structure and to
correlate the region’s deep and surface structure. Resultantly the different interpretation of regional
tectonics is given and region’s tectonic zonation is implemented with the deployment of new
approach. The research has identified the reflection of tectonic stratification in the structure of
alpine sedimentary cover and prejurassic basement. At the level of pre-Jurassic basement observed
are the tectonic blocks (steps) of Caucasus trend. It is stipulated that the entire alpine cover to
include its’” consoliated basement is subject to tectonic stratification. The article describes the one-
side shift of the rock masses with their tectonic stratification into several cover complexes
overthrusted upon each other in the North-South direction, as reflected in the internal structure of
alpine sedimentary cover. Overthrust emergency is deemed a longterm and staged process and
correlated with different phases of alpine deformations. The article is first to describe the tectonic
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cover complexes emerged within the three substages of later Cimmerian, Austrian, Laramian,
Rodanian and Valakhian tectonic phases. Separate well-known tectonic covers dislocated in the
southern slope of the South-East Caucasus are the intergral part of Govdag-Sumgait overthrust.
These covers underlay the young Pliocenic-Holocenic rocks of the Absheron peninsula and
continue towards waters of the Caspian Sea. The research was first to track the location of tectonic
cover complexes within the boundaries of Caspian mega-depression. The creation of different age
tectonic cover complexes is a result of longterm pseudo-subduction correlation between Southern
and Northern Caucasus microplates. Such interpretation of alpine cover tectonics helps determine
hydrocarbon exploration areas in the South-East Caucasus, and identify tectonically screened
deposits confined to the deep faults and flat foots of the cover complexes. Additionally the tectonic
layer movements occurred at the slide surfaces and fault knots are studied among causes of latest
seismicity.

Key words: rectonic stratification, deep structure, overthrust sheet

Kilikya Baseni’nin Plio-Kuvaterner Tektonik Yapilar: (Kozan Fayr)

S. Deniz Akhun', Giinay Cifci', Derman Dondurur’, Tiffany Piercey’, Bahar Kurtbogan®,
Ali E. Aksu’, Jeremy Hall®

" Dokuz Eyliil Universitesi, Deniz Bilimleri ve Teknolojisi Enstitiisii, Inciralt, TR-35340, Izmir, Turkey
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Kilikya Baseni, giiney ve giineydoguda Misis-Kirenya cizgiselligi, kuzey ve kuzeybatida Toros
Daglari ve batida da Anamur-Kormakiti Bolgesi ile siurlandirilms bir sediman birikim alanidir.
Bu yay onii baseni, ilk basta Goksu daha sonra Seyhan, Ceyhan ve Tarsus nehirlerinin getirdigi
sedimanlar ile beslenmektedir. Bu basenin bulundugu Kuzeydogu Akdeniz Bolgesi bir¢ok tektonik
yapinin da etkisi altindadir. Bu tektonik yapilarin en 6nemlileri; basenin kuzeydogusunu etkileyen
Kozan Fay Zonu, basenin giineydogusunu etkileyen Misis-Kirenya Fay Zonu’dur. Calisma
alaninda, Plio-Kuveterner sediman kalinligi yaklasik olarak 2000 m’dir ve bu sedimanlar bolgenin
aktif tektonizmasindan dolayi deforme olmuslardir.

Kilikya Baseni’nin Plio-Kuvaterner tektonizmasinin ve Mesinyen Tuz Krizi'ndeki sediman
kalliginin arastirilmast igin 2008 yilinda Kilikya Baseni’nde K. Piri Reis arastirma gemisi ile
yapilan ¢alismada toplam 2000 km yiiksek ayrimli cok kanalli sismik yansima verisi toplanmustir.
Sismik veri, ¢alisma alaninin kuzeyinde dogrultu atimli bir fay sisteminin (negatif ¢igek yapisi)
varligint isaret etmektedir. Onceki calismalarda ortaya konulan tektonik haritalar ve bu calismada
yorumlanan sismik hatlar dikkate alindiginda bu fayin karada Adana Baseni’ni kuzeyden sinirlayan
Kozan Fayr’nin denizdeki uzantisi oldugu diisiiniilmektedir. Bu fay Miosen doneminde aktif hale
gelmis kuzeydogu giineybati uzanimlt bir faydir ayrica fay sisteminin genisligi kuzeydogudan
guneybatiya dogru gidildik¢e daralir. Calisma alanmmin sismik Kesitleri yorumlandiginda;
kuzeydoguda deniz tabaninda gozlenen bu fay sistemi, giineybatidaki yiiksek sedimantasyon
oranindan  dolayr deniz tabaninda degil daha derinlerde gozlenmektedir. Bu yiiksek
sedimantasyonun kaynagmin Goksu Nehri oldugu diisiiniilmektedir.

Anahtar kelimeler: Kilikya baseni, Kozan fayi, yiiksek ayrumli sismik yansima, negatif gicek yapisi
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Plio-Quaternary Tectonic Structures of Cilicia Basin (Kozan Fault)

Cilicia Basin is a sediment accumulation area delimited by Misis-Kyrenia Lineament in south and
southeast, Toros Mountains in north and northwest and Anamur-Kormakiti Zone in west. This fore-
arc basin is fed first by sediments drifting from Goksu River and then drifting from Seyhan,
Ceyhan and Tarsus Rivers. Cilicia Basin which is a part of Northeastern Mediterranean Region is
controlled by many tectonic structures; Kozan Fault Zone affecting northeast of basin and Misis-
Kyrenia Fault Zone affecting southeast of basin. In the study area, the thickness of Plio-Quaternary
sediments is around 2000 m and they are very deformed because of the active tectonism of the
region.

In order to study Plio-Quaternary tectonism and Messinian Salinity Crisis sediment thickness, 2000
km of multichannel high resolution seismic data are collected in Cilicia Basin with R/V K. Piri
Reis in 2008. Seismic data show the presence of a strike-slip fault system (negative flower
structure) at the north of the study area. In the light of tectonic maps created in previous studies and
seismic data interpreted in this study, it is though that this fault system is the offshore extension of
onshore Kozan Fault which limits Adana Basin from north. These northeast southwest oriented
faults have become active in Miocene and the width of this fault system narrows from northeast to
southwest. The fault system observed at sea bottom at northeast is no more observed at sea bottom
but distinguished at deeper part at southwest as a consequence of high sedimentation rate. The
cause of this sedimentation rate is thought to be Goksu River.

Key words: Cilicia Basin, Kozan Fault, high resolution seismic reflection, negative flower
structure.
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Upper Barremian- Lower Aptian Foraminiferal Record of the Shallow Water
Carbonates (Taft Formation) in North of Isfahan, Central Iran
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A complete section including Barremian- Aptian carbonates cropping out 90 Km north of
Isfahan,in Soh area was measured and sampled in detail. These strata are informally subdivided
into two lithostratigraphic units ( Sangestan and Taft formations).The section studied starts with a
polymictic conglomerate and red sandstones(Sangestan Formation),characterizing unconformable
contact between Lower Jurassic shale and sandstones(Shemshak Formation) and Lower Cretaceous
marine carbonates( Taft Formation).The Taft Formation consists of thick bedded to massive
carbonates interbedded with marine marl and marly limestones .The Formation is conformably
topped by green to gray calcareous shale interbedded with thin to medium bedded argillaceous
limestones being of ?Late Aptian age. The limestones of the Taft Formation are characterized by
presence of agglutinating larger benthic foraminifera, among them orbitolinids are the main and
more important representatives of the foraminiferal association. The identified taxa belong to 12
genera including Montseciella arabica, Palorbitolina lenticularis, Praeorbitolina wienandsi,
Mesorbitolina lotzei, Orbitolinopsis simplex, Trocholina odukpaniensis, Neotrocholina aptiensis,
Vercorsella arenata, Haplophragmoides globosus, Charentia cuvillieri and  Arenobulimina
corniculum.

Based on chronostratigraphic value of the identified taxa, the Late Barremian- Early Aptian age
was ascribed to the carbonate sedimentary sequence of the Taft Formation in the area investigated.

Keyword: Orbitolinids, Barremian, Aptian, Taft Formation, Central Iran,
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