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Extended Abstract

Introduction

As the oldest member of the Shemshak group, the Nayband formation has been widely outcropped in
Central Iran. It has been important to geologists for a long time due to its significant coal deposits.
Accordingly, the geological data about the Nayband Formation is relatively extent that geological
studies have been carried out on almost all known outcrops of this formation. Considering that the
deposits belonging to the Upper Triassic in the subcontinental blocks of Central Iran are different
according to the performance of the previous Cimmerian event due to having separate characteristics,
and due to the heterogeneous activities of the blocks of Central Iran, the mentioned deposits have
various depositional environments (Seyed-Emami et al, 2004). Nayband Formation is sandwiched
between carbonate sediment of Shotori Formation (below) and clastic sediment of Ab Haji Formation.
Actually, the underalid formation (dolomite of Shotori Formation) is assigned to Mid Triassic, whereas
the Ab Haji Formation (sandstone) is referred to Lias. The lower contact of the Nayband Formation is
marked by red bed as disconformarble contact while the upper lithostratigraphic contact with Ab Haji
is gradational type. In general, the Central Iran Microcontinent is consisted of several blocks such as:
Yazd, Posht Badam, Tabas, Kalmard and Lut (Aghanabati, 2004), while there are several records of
tectonic evolution of the Central Iran Microcontinent (Kargaranbafghi et al, 2015; Chu et al, 2021,
Abbaspour et al, 2024). With regard to active tectonic of the Central Iran as well as Cimmerian event
the foraminiferal biostratigraphy is significant for Upper Triassic deposits (Nayband Formation). Some
records of paleoenvironment and paleontological of the Nayband Formation were provided (Zamani et
al, 2023; Shepherd et al, 2016; Bayetgoll and Daraei, 2017). It is necessary to note that the both litho-
bio stratigraphic limits of the Upper Triassic/Lower Jurassic (Lias) is so significant not only in view of
biostratigraphy but also in the field of micropaleontological features (Boudagher-Fadel, 2008). With
regard to the previous studies (Zamaniyan et al, 2018; Mannani and Sherafat, 2021; Amirhassankhani
et al, 2023; Hashemi Yazdi et al, 2023; Hadadi and Afghah, 2024), the foraminiferal biostratigraphy of
the Upper Triassic deposits (Nayband Formation) is so significant for regional biostratigraphic
correlation. For this reason, the studies of different sections of the Nayband Formation in other blocks
of the Central Iran subcontinent can be important, and in the present study, its biostratigraphy has been
studied in the Cheshmeh Gaz section located in the southern areas of the Posht Badam Block. However,
recieving a foraminiferal biozonation which is affected by early Cimmerian event is the main goal of
the present study. It should emphasized the mentioned event affected the paleoecological condition on
foraminiferal environment. Moreover, compare of lithofacies and biostratigraphic data can clarify the
mechanism of early Cimmerian effect in the Posht Badam Block.
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Materials and Methods

In this research, to study the biostratigraphy of the Nayband Formation, the Cheshmeh Gaz stratigraphic
section was selected and sampled in the Posht badam block. In order to biostratigraphy of the Nayband
Formation, the lithostratigraphic contacts have been studied in detail. The thickness of the studied
section is 180 meters. Based on the field characteristics of different layers, rock samples with the
abbreviation Shm were numbered and sampled, and microscopic thin sections were prepared and
studied. The sampling of the studied section has been conducted by lithofacies change with different
sample interval. Since the Nayband Formation is composed of clastic and carbonates sediments, the
foraminiferal contents are recognized just in carbonate sediments. According to Adams and Bourgeois,
1967, Donatomilanes, 1988, Loeblich and Tappan, 1988, Kobayashi et al. 2006, Boudagher -Fadel,
2008, Gale, 2012, Gale et al. (2016, 2020), the index foraminifers are identified and biozonation
described.

Results and Discussion

So far, no official biozonation has been provided for the deposits of the Nayband Formation in the
Upper Triassic age range. But due to features such as abundance, high diversity, as well as a significant
number of the first appearance and the last appearance of foraminiferal fauna in the mentioned age
range, in terms of biostratigraphy, the mentioned fauna can be part of the very important paleobiotic
elements of the Nayband Formation. Based on biostratigraphic studies, it is possible to understand the
differences in different regions and identify specific fossil communities of each region. Also, in the
studied area, because the lithological changes of Late Triassic deposits are directly related to the
sedimentation and climatic conditions, and therefore the distribution of biological populations and
existing biocenoses have undergone obvious changes to paleo-ecological developments. However, the
foraminiferal association of the studied section represents the shallow water environment of the
Nayband Formation. As mentioned before, the foraminiferal contents are recognizable in the carbonate
units of the Nayband Formation. Generally, 25 species from 24 genera were identified and their age
ranges were studied and finally the age was determined based on this. Foraminifera of the Nayband
Formation in the studied section of Cheshmeh Gaz have a low abundance, but they have a significant
diversity. Families such as Permodiscidae, Turrispirilinidae, Ammodiscidae and Frondicularidae have
the highest abundance in the studied section in this research. Based on stratigraphic distribution of
1dentified foraminifers, seven biozones were established.

Conclusion

Based on the biostratigraphic studies, there are seven biozones including Ammodiscus parapriscus
Interval Zone, Angulodiscus communis Interval Zone, Nodosaria nitidana Interval Zone, Turrispirllina
minima Interval Zone and Trochammina almtalensis Concurrence Rang Zone, Triassina hantkeni
Concurrence Rang Zone, Aulotortus bronimanni Concurrence Rang Zone have been identified in the
Upper Triassic deposits. Based on the identified biozones, the age range of the studied sequences is
suggested to be late Norian-latest Rhaetian, which is equivalent to the Howz-¢ Khan and Qadir members
of the Nayband Formation in central Iran. It is necessary to note that the identified foraminiferal
biozones as well as vertical change in lithofacies of the Upper Triassic deposits (Nayband Formation)
represent the change in sedimentary regime as well as foraminiferal composition which is assigned to
early Cimmerian event. In order to detail understanding of Upper Triassic foraminiferal distribution,
more investigation stratigraphic sections are required in the Central Iran Microcontinent.

Keywords: Central Iran Microcontinent, Posht Badam Block, Late Triassic, Nayband Formation,
Biostratigraphy.
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Fig. 6: Stratigraphic columon of Nayband Formation in the Cheshmeh gaz section.
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Fig. 8: a: Turrispirillina minima, in examples no. 1, 4,7 Axial section in Fig. 8
b: Endothyranella pentacamerata Longitudinal section c: Double valved bivalve , Transverse section
d: Nodosaria sumatrensis, Transverse section in examples no. 1,2,3,4,7,8, 11 in Fig. 8
k: Nodosaria nitidana Transverse section in examples no. 2,9, 10 in Fig. 8
g: Planiinvoluta regularis, in examples no. 8 Longitudinal section in Fig. 8 f: Algae debries
h,j: Glomospirella minima, Axial section o: Urnulinella andrusovi,

I,n: Angulodiscus falsotumidus, Axial and Longitudinal section in Fig. 8
e: Duostomina alta,  Axial section in Fig. 8 I: sponges Axial section
m: Lenticulina sabquadrata Longitudinal section in examples no. 1,2,4,6,9,10, 11 inFig. 8
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b: Permodiscus praecommunis, Axial section in examplesno. 1,2,4,7,8,11 inFig. 9
c: Trochammina almtalensis, Axial section in examples no. 7, 11 in Fig. 9
d: Tetrataxis inflata, Transverse section in examples no. 11 in Fig. 9
k: Nodosaria nitidana, Transverse section in examples no. 2,9, 10 in Fig. 9
g, m: Planiinvoluta regularis, Transverse section in examples no. 8 in Fig. 9
f, h: Triassina hantkeni, Axial section in examplesno. 1,2,4 in Fig.9
e: Sigmoilina bystrickyi, Longitudinal section in examplesno. 1 in Fig. 9
I: Turrispirillina minima Axial section in examplesno. 1,4,7 inFig. 9



YA [ aidl g golam

YE-OY Slrao VT Y o )lad (03l 0,90 ccpmo il sl

o2 &S (e A Cunl (68,95 0 b hdg () Slo oS
o0y Sl 358 60,97 () 0 LA (! Slig
Lenticulina Jolis (yg30m (pl ol o asli diges S0
FU Saeis o ol 4o 095 ol ol subgadrata
Slo ailee 10 650 YV LYY 5l 5 il culrs i
o ailiwl oo o lwlids yg i L Lyl jo .0 ls aslo]
ool ot O30y Gl B8 (p e 50 &S Sl
aS el Triassina hantkeni Biozone ;o)
6,|3%L (Zaninetti et al, 1992) | Sos g 2ol Lawgs
O~ O G0 O 2 Wl 008 Jled 5o g 0ad
3 o gpeld el 0 g Caslosd plulid (ke

109 o0 Ly y2

el G 5w s ol
Triasina hantkeni defines late Norian - early Rhaetian
Triasina hantkeni Biozone (Gazdzicki et al, 1979;
Gazdzicki, 1983; Gazdzicki and Reid, 1983; Abate et al,
1984; Ciarapica and Zaninetti, 1985; Vachard and
Fontaine, 1988)
throughout the Tethys realm.

4- Turrispirilina minima Interval zone C
Sl 1095 €9
O O )~ O D% O
Turrispirillina minima, (Panti¢, 1967) .2, :albe
slaaiss padaal @l g Jolbas )3 gjcem; ool
,o Triassina hantkeni o ¥b ,> Turrispirilina minima
Sle baiss (ol 3529 45 555k 4 35800 Laie by
095 YL 5o x5y 9 085 Ol 0O (gt Seemd 25V
Db oo (i oSy~ e G L
@ OlFee ool o gl dges o
Nodosaria samatrensis, Permodiscus
»,S o lilpraecommuni
il olied a OY B Faniar i oo 035
S)ls aslsl Jlgi ails ;o 65 YA LYY 5l

5- Trochammina almtalensi Concurrence rang
zone B

oo o 109 €5
Trochammina (Koehn-Zaninetti, 1969) u_....'\ 3 de.A

almtalensis,

s Ammodiscus parapriscus b L y9i3ces) (ol

Ol g o8l o Trochammina almtalensis

1- Angulodiscus communis Interval zone A

sl 10095 E9
Ol (29 0
Angulodiscus  (Kristan, 1957) s S :dge
COmmunis,
b G g Jelb as o giien;
nitidana g x5 o Angulodiscus communis gladisS
leaiss ool L a5 sl asine YU o Nodosaria
Permodiscus praecommunis g Turrispirilina minima
4 Gl 09y Sle LaisS (ol 292y ol ol o
el L (2595 o
@ 0l5 oo O9iom ool oler (AP Gladiges Koo
:3,50,Lol 550,050

Lenticulina subqadrata, Nodosaria samatrensis,

Triassina hantkeni, Turrispirilina minima,
Pilamminella begani, Sigmoilina bystrickyi,

pr s e Vel G Saetar Ay easl )0 49
oy Sy b ) ESLS &5 ) w0y sl
Jolis 1y g3 g VAL Ve 5l g aiiils Cwalbes i A
g s

2- Nodosaria nitidana Interval zone B
iz 09 €95
O O Fm
Nodosaria nitidana, (Brand, 1937) o 5 :alse
sloaiss b 3 9o Jobb a> 3 (gicen;
xiphoidea ¢ 5, Nodosaria nitidana
3929 a5 (5 5b 4 Coul asxin YU o Frondicularia
Sl g 5135 K2 i

Bl a)le H9iom (ol olyes (alh sladiges
Lenticulina subgadrata, Nodosaria samatrensis,
Angulodiscus communis, Permodiscus
praeccommuni, Triassina hantkeni, Semiinvoluta
clari,

bl Culrd e O 6 Faedz Shp ol 50 095 &

Dgd oo Jolin 1y o] (65 YY B Jlgs (5,50 VA 51 g

3- Triassina hantkeni Concurrence rang zone A
SLos o2 055 €9
Ot Oy~ G IO
Triasina hantkeni, (Majzon, 1954) g5 :al5o
oSk o Frondicularia xiphoide o015 b yg5¢an ) o)

Cowl i YU o Triassing hantkeni - yoissssb o



A/ BT g golas

(plobty Sl giz) St by 0 VL Lol Gloaiin o) Kans cuw)

Sales e YE B 55 i n YL 50 0g)
Syls aslsl Jlgi oYL ;o (650 VYO LYY 515 ails
Sl ooy Slogsgitmy O9SG wd o lal oS (5 jghailen
Sy A ‘Sal.......m) 6‘)4 9 Cw] 005 \)M J.....)Lu h»)l-»d
o Slelazx] ydai 60 lge 5l oliewl LB (6, Sae
cnl 53 5250 SUsd 500l cn BT 5 55l lsl (ol
slogygiciam wlely casl 0050,5 oolatw! aslae
5o oad dxlllas glacdols Ko o (358 oad olulis
Sedig w0 B 00 o Saedz A
Jolee Wlgi oo anlllas 8y90 Ap coS S o 305 o0
wd)S ks 53 winl wile 5l pad 5 O (e lagas
095 Sy cddbaie cpl o 0uls plodl Sldllas by 04
oz 5l 635 e oIl slaS ok s 0 (VL b5 sle
At Lo, BB 5 05 g e (gl slaSol

S S Az

Shedar Ghp 0 sl Sl 6 Kz adlhs
a5 VY ololls 4 yoie plobcain Soly Cgim o &8l
bl Cplp il 00008 (6585 l)loe, oz Y
tslinn (g5 T oolows

Nodosaria nitidana, Ammodiscus parapriscus,
Angulodiscus communis, Turrispirllina minima
Interval Zone

ol Gligy o2 iy Vg
Trochammina almtalensis, Triassina hantkeni
Aulotortus bronimanni, Concorrence rang Zone

LJ"L“J‘ » loalds ‘S)I.NJL».MJ Gi}ll.; U’“’L’)" LngAM..Q.: 30
S50 Slodly (g o)l il olulis slaggican;
aS Cewl ool QLW Cynnd, u.u)—uuu.: uJ)j) axdlUas
50wl wisle 5l pad 4 B pe slasac Jolse
‘LQE;LJ o‘).o.{b 4 Q‘)“)Qjﬁ) Cx‘.‘ el G}S)‘Q‘ﬁ.‘
OO GoepS Sk oS Gighe 8l leogsSTy
W) d.sL]Ua.A ‘5..\.009) uuLw‘ » w‘ U] ‘sasu)la.auw
ol «Sols cpl jo GYL by sleaiiy ass>
(35 0 olpl 20 (Ol laSsl o) o] Koo slaasy>
oy sase> iSTL diaster JISKol il alawly 4
5 D Loyl 5 Jdslopl ong s Wby
Cgplin x> alox 5l (Boreal) (Jlods 5,008 ;0 Colgs o
OBIL by sleasg> oled a4 oS0 dbg> ol

ol a5 cel azine YU o Angulodiscus communis
2 oS nl Gligen a5 55k 4 cunl (63,55 1 (35)
Ot Oy O Sk 392 6005 L e 055
o

Shasle Ggigm ol pasld sladiss Koo

Nodosaria samatrensis, Permodiscus praccommuni,
Planiinvoluta regularis, Rectoglandulina tenuis,

10 G AY B YA 5l g ansls cwls e F B g5 o
Syl aalol Jlgs aileo

6- Aulotortus bronimanni Concurrence rang
zone C

Sl o2 1095 &

S Gy i

Aulotortus (Koehn-Zaninetti, 1969) G:.g\ ) alge
bronimanni,

oSk o Aulotortus bronimanni yeels U yg 3¢y o)
Cewl Laseio YU o Nodosaria nitidana yoisss0sb 4
e 95 Sy e lid g eols il |, SuSS a5
Sl Oy oo SNk S cpl sezg sl (60,95 5 L
Sl ke gjem (nl olren (a3l slaaisS |
Nodosaria samatrensis, Permodiscus praccommuni,
Planiinvoluta regularis, Rectoglandulina tenuis,

Ammodiscus parapriscus, Trochammina
almtalensis,

Sals e FA L Sasis o oYL e 095
Syls aslsl Jlgi oYL o (650 VYT LAY 5l atils

7- Ammodiscus parapriscus Interval zone D
b 1095 &9
Ammodiscus parapriscus, (Ho, 1959) ga :alse
sloaiss Gabanl @8l o Jolb oo 5 (g5t ool
bronimanni ¢ 5L o Nodosaria nitidana
& Ammodiscus parapriscus, Aulotortus

Lenticulina Permodiscus praecummonis, ol o

YL ,o Trochammina almtalensis, subgadrata,

v Sl LasS (nl 9s2g a5 555k 4 Sl aie
Bl o )le H9igm (nl olyen (alh sladises

Nodosaria samatrensis, Angulodiscus communis,

Aulotortus sinuosus, Tetrataxis nana, Tetrataxis
inflata,



0 [ aidl g golam

YE-OY Slrao VT Y o )lad (03l 0,90 ccpmo il sl

&3 35wl
GILQ S Gilf) L QLA)’L..; =2 5 allao Q..».l 0 ¢

] 03,55 28l o

References

Adams, C.G. and Bourgeois, E., 1967. Asmari
Biostratigraphy: Geological and Exploration
Division. Iranian Oil Offshore Company, Report
1074.

Aghanbati, S.A., 2009. Iranian stratigraphic culture.
Third volume. Triassic. Geological Survey of the
Iran. 727 p.

Aghanbati, S.A., 2006 -2010. Geology of Iran.
Geological Survey of the Iran. 586 p.

Altmer, D. and Kogyig it, A., 1993. Third remark on
the geology of Karakaya Basin. An Anisian
megablock in northern central Anatolia:
micropaleontologic, stratigraphic and tectonic
implications for the rifting stage of Karakaya
Basin, Turkey. Revue de Paléobiologie, v. 12, p.
1-17.

Altiner, D. et al, 2021. Triassic Foraminifera from
the Great Bank of Guizhou, Nanpanjiang Basin,
south China. Taxonomic account,
biostratigraphy, and implications. Journal of
Paleontology, p. 1-53.

BayetGoal, A. and Daraei, M., 2017.
Ichnotaxonomic analysis of trace fossil
assemblages of the Upper. Triassic Nayband
Formation, Tabas Block, Central. Geopersia,
University of Tehran, Volume 7, Issue 2. Serial
Number 22287825. p. 199-218.

BayetGoll, A., 2018. Cited by 20 - This study
analyzes in detail the beds bearing
Rhizocorallium in the Upper Triassic Nayband
Formation (Tabas Block, Central Iran).

BouDagher-Fadel, M.K., 2008. The Cenozoic larger
benthic  foraminifera:  the  Palaeogene.
Developments in paleontology and stratigraphy,
v. 21, p. 297-545.

Borel, G.D. and Stampfli, G.M., 2002. Dynamic
Plate Boundaries and Restored Synthetic
Isochrons. The Indispensable Tools to Constrain
Plate Tectonic Models.

Bronnimann, P. et al, 1971. Lithostratigraphy and
foraminifera of the Upper Triassic Nayband
Formation, Iran. Rev. Micropaleont., v. 14(5), p.
7-16. And microfacies of the Triassic Espakh
Formation, Tabas area, east central.

Bronnimann, P. et al, 1974. Foraminifera Iran.
Rivista Italiana di Paleontologia, v. 80, p. 1-
48.

Bronnimann P. et al, 1975. Triassic foraminiferal
biostratigraphy of the Kyuakme-Longtawkno
area Northern Shan States, Burma. Rivista
Italiana di Paleontologia e Stratigrafia, v. 81(1),
p- 1-30.

passive ) osi> Jlde ail> 0 g ol

gsi““’ S sl o Ls')L‘“c @ b usiglly (margin

Culver, S.J., 2000. Global Ilatitudinal species
diversity —gradient in deep-sea benthic
foraminifera, v. 47(2), February 2000, p. 259-
275.

Ciarapica, G. and Zaninetti, L., 1985. Gandinella
apenninica, n. gen., n. sp. Foraminifére) dans le
Trias supérieur (Rhetien, Biozone a Triasina
hantkeni). Du Monte Cetona, Apennin
Septentrional. Revue de Paléobiologie. v. 4, p.
307-310.

Donatomilanes, S., 1988. Southern Tethys Biofacies.
Agip Stratigraphic Department. National Iranian
Oil Company.

Efimova, N.A., 1991. Triassic System, in Azbell,
A.Y., and Grigelis, A.A., eds. Practical Manual
on Microfauna of the USSR, v. 5, Mesozoic
Foraminifers. Leningrad, Nedra, p. 16-25.

Gale, L., 2012. Rhaetian foraminiferal assemblage
from the Dachstein Limestone of Mt
Begunjscica (KoSuta Unit, eastern Southern
Alps). Geologija, v. 55(1), p. 17-44. .

Gazdzicki, A., Trammer, J. and Zwidzka, K., 1975.
Foraminifers from the Muschelkalk of Southern
Poland. Acta Geologica Polonica, v. 25. p. 285-
298.

Gazdzicki, A. et al, 1979. The Norian-Rhaetian
boundary in the light of micropaleontological
data, Geologija, v. 22(1), p. 71-112.

Gazdzicki, A., 1983. Foraminiferes and
biostratigraphy of the Upper Triassic and Lower
Jurassic of the Slovakian and Polish Carpathians.
Palacontolgia Polonica 44.

Gazdzicki, A. and Reid, P., 1983. Upper Triassic
Involutinidae (Foraminifera) of Lime Peak in

Yucon, Canada. Acta geologica Polonica, v. 33(1-4),

p- 99-106.
Flugel, E., 1982. Microfacies of Carbonate Rocks,
652 p.

Field, C.V., Schmidt, G.A., Koch, D. and Salyk, C.,
2006. Modeling production and climate-related
impacts on 10Be concentration in ice cores. J.
Geophys. Res., v. 111, DI5107, Doi:
10.1029/2005JD006410.

Fiirsich, T. et al, 2005. The upper Shemshak
Formation (Toarcian-Aalenian) of the Eastern
Alborz (Iran). Biota and palaeoenvironments
during a transgressive - regressive cycle. Facies,
v. 51(1), p. 365-384.

DOI: 10.1007/s10347-005-0051-z.

Hendy, LL. et al, 2004. Intermittent existence of a
southern Californian upwelling cell during
submillennial climate change of the last 60 kyr.
Paleoceanography, v. 19(3), DOLI:



OV /3BT g golas

(plobty Sl giz) St by 0 VL Lol Gloaiin o) Kans cuw)

10.1029/2003PA000965.

Kalantari, A., 1986. Microfacies and Carbonate
Rocks of Iran. National Iranian Oil Company.
Poblication No: 11.

Kluyver, H.M., Tirrul, R., Chance, P.N., Johns, G.W.
and Meixner, H., 1983. Mandsupervised by
Geological survey of Iran. Eftekhar Nezhad, J.,
Alavi Naini, M., Behrozi, A., Lotfi, M.,
Explanatory text of the Naybandan Quadrangle
Map 1:250000. Geological Quadrangle No.Js .
Geological survey of Iran 143 p.

Kobayashi, F., Martini, R., Rettori, R., Zaninetti, L.,
Ratanasthien, B., Sacgusa H. and Nakaya, H.,
2006. Triassic foraminifers of the Lampang
Group (Northern Thailand): Journal of Asian
Earth Sciences, v. 27, p. 312 -325.

Kristan-Tollmann, E., Tollmann, A. and Hamedani,
A., 1979. Beitrdge zur Kenntnis der Trias von
Persien. 1. Revision der Triasgliederung,
Rhitfazies im Raum von Isfahan und Kossener
Fazieseinschlag bei Waliabad SE Abadeh. Mitt.
oster. geol. Ges.,70, 119-186, Wien.

Krystyn, L. and Balini, M., 2019. Norian
ammonoids from the Nayband Formation (Iran)
and their bearing on Late Triassic sedimentary
and geodynamic history of the Iran Plate. Rivista
Italiana Di Paleontologia e Stratigrafia, v. 125(1),
p- 231-248, DOI:10.13130/2039-4942/11412.

Lehrmann, D.J., Stepchinski, L., Altner, D.,
Orchard, M.J., Montgomery, P., Enos, P,
Ellwood, B.B., Bowring, S.A., Ramezani, J.,
Wang, H., Wei, J., Yu, M., Griffiths, J.D.,
Minzoni, M., Schall, E.X., Li, X., Meyer, KM
and Payne, JL. 2015. An integrated
biostratigraphy (conodonts and foraminifers and
chronostratigraphy)(paleomagnetic  reversals,
magnetic susceptibility elemental chemistry,
carbon isotopes and geochronology) for the
Permian-Upper Triassic strata of Guandao
section, Nanpanjiang Basin south China: Journal
of Asian Earth Sciences, v. 108, p. 117-135.

Loeblich, L. and Tappan, H., 1988. Foraminiferal
and their classification, University of California,
Los Angeles.
Marquez, L, 2005. Foraminiferal fauna
recovered after the late Permian extinctions in
Iberia and the westernmost Tethys area:
Palaecogeography, Palaeoclimatology,
Palaeoecology, v. 229, p. 137-157.

Muttoni, G., Kent, D.V., Mego, S., Nicora, A.,
Gaetani, M., Balini, M., Germani, D. and Rettori,
R., 1996. Magnetobiostratigraphy of the
Spathian to Anisian (Lower to Middle Triassic)
Kgira section, Albania: Geophysical Journal
International, v. 127, p. 503-514.

Nezafati, 2006, Nabavi, 1976. Major geological
subdivisions of Iran the Khorasan Razavi
Province is defined with a black boundary in the
northeast of Iran. Niitzel, A., (2005). Recovery
of gastropods in the Early Triassic: Comptes

Rendus Palevol, v. 4, p. 501-515.

Niitzel, A., Joachimski, M. and Lépez Correa, M.,
2010. Seasonal climatic fluctuations in the Late
Triassic tropics - high-resolution oxygen isotope
records from aragonitic bivalve shells (Cassian
Formation, Northern Italy). Palacogeogr.
Palacoclimatol. Palacoecol, v. 185, p. 194-204.

Orovecz-Scheffer, A., 1987. Trias foraminifers of
the Transdanubian Central Range: Geologica
Hungarica, serie Palaeontologica, v. 50, p. 1-331.

Partoazar, H. and Mehrnoosh, M., 1999. Triassic in
Iran. Geological Survey of the Iran. Book editing
plan. Book v. 67. 279 p.

Sabzehey, M., 1998. Geological map of Kerman. On
a scale of 1:100000 No. 7450. Geological Survey
of the Iran.

Sahandi, M. R., 1991. Geological map of Kerman.
On a scale of 250,000: 1. No. J10. Geological
Survey of Iran.

Salaj, J., 1969. Essai de zonations dans le Trias des
Carpates occidentals d’apresles foraminiféres:
Geologické Prace, v. 48, p. 123-128

Salaj, 1., 1978. Contribution a la
microbiostratigraphie du Trias des Carpates
occidentals Tchécoslovaques: Actes du VI
Colloque de Micropaléontologie, Tunis, 1974.
Annales des Mines et de la Géologie, Tunis, v.
28, p. 103-127.

Salaj, J., Biely, A. and Bistricky, J., 1967. Trias-
Foraminiferen in denWestkarpaten Geologické
Prace, v. 42, p. 119-136.

Salaj, J., Borza, K. and Samuel, O., 1983. Triassic
foraminifers of the west Carpathians Geologicky
Ustav Dionyza Stiira, Bratislava, 213 p.

Salaj, J., Trifonova, E. and Gheorghian, D., 1988. A
biostratigraphic zonation based on benthic
Foraminifera in theTriassic deposits of the
Carpatho-Balkans: Revue de Paléobiologie, v.
86(2), p. 153-159.

Sengor, A.M.C., 1990. A New Model for the Late
Palaeozoic-Mesozoic Tectonic Evolution of Iran
and Implications for Oman. Geol. Soc. Spec.
Publ., v. 49, p. 797-831.

Senowbari-Daryan, B., 1983. Zur Gattung
Pseudocucurbita Borza & Samuel, (1978). (Pro
Cucurbita Jablonsky), (1973). Und
Beschreibung vergleichbarer problematischer
Organismen aus der Obertrias des Alpin-
Mediterranen Raumes, Rivista Italiana di
Paleontologia e Stratigrafia (1982), v. 88, p. 181-
250.

Senowbari-Daryan, B., 1996. Upper Triassic Reefs
and Reef Communities of Iran. In: Reitner, J.,
Neuweiler, F. & Gunkel, F. (eds.): Global and
Regional Controls on Biogenic Sedimentation. I.
Reef  Evolution.-Géttinger ~ Arb.  Geol.
Paldont.Sb2, p. 299-304, Gottingen.

Senowbari-Daryan, B., 2004. Tabasosphaera
pustuleosa nov, gen, nov. sp, a microrroblem-
aticum (foraminifera?) from the upper Triassic


https://scholar.google.com/citations?user=FMxNkhkAAAAJ&hl=en&oi=sra

OY [ aidl g golam

YE-OY Slrao VT Y o )lad (03l 0,90 ccpmo il sl

(Norian-Rhaetian) reef Limestones of Nayband
Formation (NE Iran). Studia universittatis Babes
Bolyai, p. 85-94.

Senowbari-Daryan, B., 2005a. Neue inozoide
Schwamme aus den obertriassischen (Nor.-Rhét.)
Riffen der Nayband-Formation Zentraliran).
Senckenbergiana lethaea, v. 85(2), p. 261-299.

Senowbari-Daryan, B. and Firsich, F., 2005.
Stratigraphy and Palynology of the Upper
Triassic Nayband-Formation of East-Central
Iran. Rivista Italiana Di Paleontologia E
Stratigrafia,  v. 111(2), p. 259-270.
https://doi.org/10.13130/2039-4942/6312.

Senowbari-Daryan, B., Chablais, J. and Martini, R.,
2010. New crustacean microcoprolites of the
Upper Triassic limestones of the Sambosan
Accretionary Complex, Japan. Journal of
Paleontology, V. 84(1), p.  98-108.
https://doi.org/10.1666/09-086.1.

Senowbari-Daryan, B., Rashidi, K. and Torabi, H.,
2010. Foraminifera and their associations of a
possibly Rhaetian section of the Nayband
Formation in central Iran, northeast of Esfahan.
Facies, v. 56(4), p. 567-596.

Senowbari-Daryan, B., Rashidi, K. and Saberzadeh,
B., 2011. Dasycladalean green algae and some
problematic algae from the Upper Triassic of the
Nayband Formation (northeast Iran). Geologica
Carpathica, V. 62(6), p. 501-517.
https://doi.org/10.2478/v10096-011-0036-5.

Seyed Emami, K., 1971. The Jurassic Badamu
Formation in the Kerman Region Remarks on the
Jurassic Stratigraphy of Iran. Cont. Paleont. And
Stratigraphy of Iran Part 1, Geological Survey of
Iran Report, v. 19, p. 5-78.

Seyed-Emami, K., Fursich, F.T. and Wilmsen, M.,
2004. Documentation and significance of
tectonic events in the northern Tabas Block
(east-central Iran) during the Middle and Late
Jurassic. Rivista Italiana di Paleontologia e
Stratigrafia, v. 110(1), p. 163-171.

Shahraki, A. et al, (2022). Geological map of
Shahdad. On a scale of 1:100000 No. Geological
Survey of Iran.

Stocklin, J. and Setudehnia, A., 1977. In cooperation
with the staff of the Geological Survey of Iran.
Stratigraphic lexicon of Iran. Geological Survey
of Iran report, v. 18, 376 p.

Rettori, R., 1994. Replacement name Hoyenella, gen.
n. (Triassic Foraminiferida Paleontologica

Italiana, v. 33, p. 341-343.

Rettori, R., 1995. Foraminiferi del Trias inferiore e
medio della Tetide: Revisione tassonomica,
stratigrafia ed interpretazione filogenetica:
Université de Genéve, Publications du
Département de Géologie et Paléontologie, v. 18,
147 p.

Tappan, H. and Loeblich Jr, A.R., 1988.

Foraminiferal evolution, diversification, and

extinction. Journal of Paleontology, p. 695-714.

Trifonova, E., 1978b. Foraminifera zones and
subzones of the Triassic in Bulgaria II. Ladinian
and Carnian: Geologica Balcanica, v. 8(4), p. 49-
64.

Trifonova, E., 1978c. New Foraminifera species
from the Lower and Middle, Triassic in Bulgaria:
Comptes Rendus de 1’Académie Bulgare des
Sciences v. 31, p. 1151-1154.

Trifonova, E., 1992. Taxonomy of Bulgarian
Triassic Foraminifera. L Families
Psammosphaeridae to Nodosinellidae:
Geologica Balcanica, v. 22, p. 3-50.

Trifonova, E., 1993. Taxonomy of Bulgarian
Triassic Foraminifera. II. Families
Endothyriidaec to Ophthalmidiidae: Geologica
Balcanica, v. 23, p. 19-66.

Vachard, D. and Fontaine, H.,  1988.
Biostratigraphic ~ importance  of  Triassic,
Foraminifera and algae from South-East Asia:
Revue de Paléobiologie, v. 7, p. 87-98.

Vaziri Moghadam, H., Taheri, A. and Kimiagary, M.,
2005. Principles of stratigraphy. Isfahan
University. Iran. Press, v. 273, 310 p.

Zaninetti, L. and Bronnimann, P., 1975. Triassic
Foraminifera from Pakistan. Rivista Italiana di
Paleontologia, v. 81, p. 257-280.

Zaninetti, L., 1976. Les foraminiféres du Trias. Essai
de synthése et correlation entre les domains
mésogéens European et asiatique: Rivista
Italiana de Paleontologia, v. 82, p. 1-258.

Zaninetti, L. and Dager, Z., 1978. Biostratigraphie
intégrée et paléoecologie du Trias de la peninsula
de Kocaeli (Turquie): Eclogae Geologicae
Helvetiae, v. 71, p. 85-104.

Zaninetti, L., Martini, R. and Dumont, T., 1992.
Triassic foraminifers from sites 761 and 764,
Wombat Plateau, northwest Australia.
Geology.
DOI:10.2973/0dp.proc.sr.122.173.1992Corpus
ID: 73604277.



