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1- Introduction

Hosein Abad section, with a thickness of 90 meters, is located in the structural zone of KopetDagh near the
border of the North Khorasan and Golestan provinces. Stratigraphically and paleontologically, it has been
done on different formations of the KopetDagh basin, including the Sarcheshmeh Formation. However,
detailed stratigraphic and fossil studies are still underway due to the stratigraphic features of the KopetDagh
basin and various lateral changes in the formations in this basin. Are associated with importance.
Biostratigraphy using Ammonites from Sarcheshmeh Formation in the Hosein Abad section has been
studied. The KopetDagh Basin was formed as an intracontinental basin in northeastern Iran after the closure
of the Hercynian Ocean that followed the Early Kimmerian orogeny (Berberian and King, 1981). From the
Jurassic through Eocene, relatively continuous sedimentary succession forms five major transgressive—
regressive sequences in the eastern KopetDagh. Fault-controlled subsidence of the KopetDagh Basin started
in the late mid-Jurassic (and terminated in the Oligocene, causing the deposition of up to 10km thick
sedimentary succession (Berberian and King, 1981).

2- Materials and Methods

This research has been conducted according to field, laboratory, and office studies. Through field studies,
the stratigraphic features of the Sarcheshmeh Formation, including the material and thickness of the layers,
were harvested. In addition, 21 samples of ammonites were collected from the base and top of the formation
after washing. Then, samples were carefully examined to determine the genus and species. To determine
the age and compatibility of biozones, Reboulet et al. (2009), biozonation, which has conducted a
comprehensive study in the Mediterranean basin, has been used and equated. The study also identified
biozones with other studies, such as Raisosadat et al. (2011) and Kotetishvili et al. (2000) have been
compared in the KopetDagh and Caucasus basins (Mediterranean).

3- Stratigraphy
Sarcheshmeh Formation is 90 meters in thickness in the Hosein Abad section. From the base, this Formation
consists of 40 m alternating grey to green marls and thin to medium muddy limestone. In this sequence, 10
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m of medium-bedded limestone is placed, and 40 m of marl and muddy limestone are re-deposited. The
lower boundary of the Sarcheshmeh Formation is composed of thick limestone of the Tirgan Formation
beds. Also, the shale and silt deposits of the Sanganeh Formation have covered the upper boundary of the
Sarcheshmeh Formation.

4- Biostratigraphy

Based on different references, ten species belonging to 4 genera were identified, and the stratigraphic range

chart of the ammonites in the Sarcheshmeh Formation, Hosein Abad section, was determined. These are:
Pedioceras sp., Deshayesitesconsobrinus, Prodeshayesiteslestrangei, Deshayesitesaff. topleyi,

Deshayesitesdeshayesi, Dufrenoyiaformosa, Deshayesitesgrandis, Dufrenoyia sp., Deshayesites sp.,

Prodeshayesitesgermanicus, Deshayesitesinvolutus, Prodeshayesitesaff. jacksoni, Dufrenoyiamackesoni,

Deshayesitesmirabilis.

For Sarcheshmeh Formation in the Hosein Abad section and based on the stratigraphical distribution of
ammonites, three biozones are proposed:

- Deshayesitesconsobrinus

This zone is introduced locally for the first time in this study, and it can be considered a Range-zone
characterized by the first and last appearance of Deshayesitesconsobrinus. The thickness of this zone is 27
meters, and it starts from the base oftheSarcheshmeh Formation. Accompanying species of this zone
include:

Pedioceras sp., Prodeshayesiteslestrangei, Deshayesitesaff. topleyi.

The identified biological zone could be equivalent to the DeshayesitesWeissi biological zone introduced
by Reboulet et al. (2009). According to a 2009 study by Reboulet et al., The relative age of this zone can
be attributed to the former Aptian.

- Deshayesitesdeshayesi

This 40 m thick zone (layers 27 to 67 m) begins with the first presence of Deshayesitesdeshayesi index
species and includes marl deposits and muddy limestone from Sarcheshmeh Formation.

Fossils associated with this biological zone include:

Dufrenoyiaformosa, Deshayesitesgrandis, Dufrenoyia sp., Deshayesites sp., Prodeshayesitesgermanic
us, Deshayesitesinvolutus, Prodeshayesitesaff. jacksoni.

According to a 2009 study by Reboulet et al., The relative age of this zone can be attributed to the upper
parts of the former Aptian.

- Dufrenoyiamackesoni

This biozone is also proposed locally for the first time in this study as the first emergence
of Dufrenoyiamackesoni. The only associated species identified in this biological zone
is Deshayesitesmirabilis. This zone is 23 meters thick (layers 67 to 90 meters) and includes marl deposits
and clay-limestone from Sarcheshmeh Formation. The identified biological zone could be equivalent to the
Dufrenoyiafurcate biological zone introduced by Reboulet et al. (2009). According to a 2009 study by
Reboulet et al., The relative age of this zone can be attributed to the late Early Aptian.

5- Comparison of identified biozones with some previous studies

Due to the stratigraphic status of the biozones identified in the study of Kotetshivilii et al. (2000), the
biological zone of Deshayesitesconsobrinus is equivalent to the upper part of the zone
of Deshayesitesweissi-Prochelonicerasalbrechti-austriae. Furthermore, other zones separated in this study,
including Deshayesitesdeshayesi and Dufrenoyiamackesoni, are comparable to the zones introduced
by Deshayesitesdeshayesi and Dufrenoyiafurcata by Kotetshivilii et al. (2000).

In the Mediterranean basin, Reboulet et al. (2009) equated the two habitats
of Deshayesitestuarkyricus and Deshayesitesweissi with the habitat of Deshayesitesweissi-
Prochelonicerasalbrechti-austriae. In this study, the Deshayesitesconsobrinus zone can be considered
equivalent to the Deshayesitesweissi zone. The other zones introduced by Reboulet et al. (2009) align with
the Kotetshivilii et al. (2000) study.
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The Dufrenoyiamackesoni biozone identified in this study can be compared to the Dufrenoyia sp.
The Deshayesitesconsobrinus zone can also be considered equivalent to the Deshayesitesweissi zone. In
this study, the Deshayesitesdeshayesi zone is similar to previous studies regarding stratigraphic status.

6- Conclusion

A stratigraphic section with a thickness of 90 m was selected to determine the relative age of the deposits
of the Sarcheshmeh Formation in the Hosseinabad section. Based on the stratigraphy of ammonites, three
biological zones, Deshayesitesconsobrinus, Deshayesitesdeshayesi, and Dufrenoyiamackesoni, were
selected for Sarcheshmeh Formation, and the zones Deshayesitesconsobrinus and Dufrenoyiamackesoni
were reported locally for the first time in this study. The zones introduced confirm late Late Aptian.
Furthermore, a comparison of the biozones in this study with some previous studies in the KopehDagh and
Mediterranean basins indicates a good correlation with other biological zones of the Aptian.
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Fig. 5. Photograph of the identified ammonites

Al/1 (lateral view) and A1/2 (dorsal view) Deshayesites consobrinus (layers 1 to 25 of the section), A2 (lateral view)
Prodeshayesites lestrange (layer 7 of the section), A3/1 (lateral view) and A3/2 (dorsal view) Deshayesites aff. topleyi
(layer 12 of the section), A5/1(lateral view) and A5/2 (dorsal view) Deshayesites consobrinus (layers 1 to 25 of the
section), A6/1(lateral view) and A6/2 (dorsal view) Deshayesites deshayesi (layer 26 of the section), A7/1(lateral view)

and A7/2 (dorsal view) Dufrenoyia formosa (layer 27 of the section), A8 (lateral view) Deshayesites grandis (layer 34 of
the section).
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Fig. 6. Photograph of the identified ammonites
AO0/1(lateral view) and A0/2 (dorsal view) Pedioceras sp. (boundary of the Tirgan-Sarcheshmeh formations), A9
(lateral view) Dufrenoyia sp. (layer 35 of the section), A10/1(lateral view) and A10/2 (dorsal view) Deshayesites sp.
(layer 35 of the section), A12/1 and A12/2 (lateral view) Deshayesites involutus (layers 39 and 53 of the section),
Al4/1(lateral view) and A14/2 (dorsal view), Prodeshayesites aff. jacksoni (layer 51 of the section).
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Fig. 7. Photograph of the identified ammonites
AL7 (lateral view) Deshayesites involutus (layer 67 of the section), A19/1(lateral view) and A19/2 (dorsal view)
Dufrenoyia mackesoni (layers 77 to 83 of the section), A20/1(lateral view) and A20/2 (dorsal view) Deshayesites

mirabilis (layer 89 of the section).

Deshayesites consobrinus 445 el o531 5 sl

Pedioceras sp., Prodeshayesites lestrangei,
Deshayesites aff. topleyi.

) 09 Pl ead plulld s gy el
5 Reboulet g sos 8,20 Deshayesites weissi

3k oo sl Gl e G 49 (V00 ) S

YYY

Slive 25 LT o (o g dedar iy wiile Gl
(095 @) sy 095 4w deigal (ol alz (b1
(7 JS2) 09 o0 Sleiny
Deshayesites consobrinus ;g3 -1-0
Aoy Wil 028l Sl 2o YV Caalind b () 09 02!
S e Dygo @ aallhae cnl 5o 5L Gl sl g skl

Las cé S s 0 ey, Sl ol oly (oo 9 995 0



Voylad Y o508 VFAY L

w

PN s, . &s
A iy (69 )5 (glids (e j.',;forf/:,‘.-;a@b

Deshayesites 5; UL 23w L consobrinus
Jsles Weissi- Procheloniceras albrechti-austriae
Jols anllae cpl [0 ool SSE slagyg; L5000 .cl
Dufrenoyia 4 Deshayesites deshayesi
ol Sye slayg; Loawlis LB jomackesoni
,» Dufrenoyia furcata 5 Deshayesites deshayesi

90 alhae ase> 40 (V++9) e 4 Reboulet

s Deshayesites  tuarkyricus 55  Cews)
L ol olgs oo 45 winges 3,20 |, Deshayesites weissi
Jobee

~é,5 L s Procheloniceras albrechti-austriae

Deshayesites  weissi- 95  Ces)
I, Deshayesites consobrinus (g5 55 adlas ol o
8,5 b o Deshayesites Weissi (g5 Joleo olg5 oo
Loy oad e slagey Cewy s (SO
o, addlas b gl lds (V- +1) ol ISen 4 Reboulet

Bl (oo jlaE Adg> )5 La )

&9, » andlas 6,0 (Y+1 V) Shokri 4 Raisossadat
Slr S 095 Ll €0 A4S ade> 50 dedz e w5l
oLt 3,5 (e UL ] Sliges,

Deshayesites oglanlensis -

Deshayesites weissi-

Deshayesites deshayesi -

Dufrenoyia sp.-

s olules Dufrenoyia mackesoni (ys; <o)
Dufrenoyia .55 b awslie LB oles oo 1) aslllas ol 5o
Deshayesites consobrinus (yq; &uises .Cousls SP.
A ,0 Deshayesites weissi 55 Jolee g5 oo 1)
;1 Deshayesites deshayesi g5 axlllas pl jo .c8,5
ol b Slallae alie WelS ol ai> oKl L
(A JSe)

YY¥

Deshayesites deshayesi ;93 -0-Y
oals 455 jaam ol b e T culs 4 g5 (0
Jelis g (A JS3) 045 oo 581 Deshayesites deshayesi
ol o s 355l 5l oy ST g S yle sloarigs
iold () 095 (nl olep sloJonnd

Dufrenoyia formosa, Deshayesites grandis,
Dufrenoyia sp., Deshayesites sp.,
Prodeshayesites  germanicus, Deshayesites
.involutus, Prodeshayesites aff. jacksoni
ol QUL slegise a1y 095 onl emd o (V20 Y)

Dufrenoyia mackesoni g3 -0-Y
9 ole slaaiind Juld e VT Cualsed 0 095 ) 0!
@ g asdllas ol )0 )b sl Gl s col (o) ST S
655 b ool by 005 0 slerin (e O
A JS8) el suls aseiw Dufrenoyia mackesoni
o) 09 o2l o ead Qlulil olien aisS LS
095 Jolee 095 op! .ol Deshayesites mirabilis
bug el S, Dufrenoyia furcata )
el 3l s e s g (Y42 2) 1, Ken 5 Reboulet

20,5 o Sl

Co—F

sloygs o) amlie a5 Cnlonds (] p (xw GiSu (pl jo
Q)j)‘ﬁwué)sﬁwguu&cfﬁbcu\.w LS’L“"L"“"
sloaiind sly Gy O3) 4w (@lyn00) 5lass doe> o
(Kotetishvili, 1979) coul oo iy o5 UL ]
Procheloniceras -

albrechti-austriae
Deshayesites deshayesi -

Deshayesites  weissi-

Dufrenoyia furcata -
lolids sla g5 Cuns )y (ool aiz oSl 4 azgi b

Deshayesites o) (s; ;las asg> ;0 o



%

N . . En
& . . £ o . K3
\ O)Lo.m AY 0,9 AF-Y )Lef. AS i ‘5‘51")[5 © L o) ;fﬂ!wf/:ﬂapb
-
£ 5
Elglals
2(s|8IoE :
EEEAE Ammonites Range
m|® £
55 , )
2 g Biozonation
sle
B
A20
S
S E Dufrenoyia mackesoni
o
sl |- a7 g 3 Range Zone
w s =| @ ﬁ %-.
e P o3
[] 4]
2 é 4 ‘EE A16 15 £ g
0|2 z e A13 A4 §
=5 %4 0 5 s Deshayesites deshayesi
5 3 Range Zone
A A2 R
A - B =
Ag A0 2 2 =
A5 AT £ 2 2 = ‘E 2
A6 w =2 g E E g
2 & § 8 3 E 3 =
t E .8 85 ¢ %
aman 3 S 248 4‘% g & £ Deshayesites consobrinus
L ErE it i Range Zone
n" R 5 ]
A0 A7 8 28 % é g 3 : -
§ 2,33 = = a § TIZI4T) shale
w % El = 2 manﬁ 5 L= T=1] calcarsous
?_ g ﬂ).i_‘g -g 8 Qo g |]— |]— shale
o [4] | a9 T 1 1
Ele 2 'g @ 2 —
E & R gg E II-|I-| nodular
gF T & ° L

slaall )5 Cuigel (K slaaiges Sl medgs) Sbl cpns (o )0 e p Wilo 6510 diz S 5 6,10 A Siw giw -A U8
(sl ooy 28l Jlg il 12 50 8,50 S B ro g 0350 Sl 8 (gl ouls asrie

Fig. 8. Lithostratigraphical and Biostratigraphical chart of the Sarcheshmeh Formation in the Hosein Abad section

@ | o This study

2 en caucasus Mediterranean (Iran-Kopet Dagh)

-

75 }3 region region Iran-Kopet Dagh Sarcheshmeh Formation

| »n Hosein Abad section
Dufrenovia furcata Dufrenovia furcata Dufrenoyis sp. Dufrenoyia mackesoni

Deshayesites deshayesi|  Deshayesites deshayesi | Deshayesites deshayesi | Deshayesites deshayesi

Early Cretaceous
Aptian (Early)

Deshayesites weissi- Deshayesites weissi Deshayesites weissi Deshayesites consobrinus
Procheloniceras
albrechti-austriae Deshayesites tuarkyricus| Deshayesites oglanlensis —

The mention zones are “Range Zone” in type

2535 5 o plol Slallls (S b andllan (ol 53 0 lalid i slacys) g, dmmlia -4 S

Fig. 9. Comparison of identified Range Zones in this study with some previous research

YYo



Voylad Y o508 VFAY L

w

i PR . &s
A iy (69 )5 (glids (e ]f,;furf/:#;a@b

dslio oS ol 1y i el e Bl con
ardS Olalas (S b andllas ool 5o sods SUSE5 slagyg;
b Jssd B cillao 51 Sl cailipsn g gl 48 o5 o
4 @Sy el Gy Gyl G Sy Slo0S5 S
<UL i L Deshayesites consobrinus o o)
Deshayesites ~ weissi-  Procheloniceras s
syl Jolee jlaas ase> o albrechti-austriae

Dufrenoyia , Deshayesites deshayesi .

sld (Byme oy L oawlis BB zsmackesoni

G5 azi-¥
aex Ceale Jo 4 dediz o wijle (pulid Jend asllla
15 il ilise ile Slii 5 Els 4 adg ki
ol g2 ol ol ogdice (Dbl el a9
O adgal gaiged loslawl b as ol 1 5 e Busod
Db aomipd 09 dalllae daitzr s il laatied o
20,5 Ol e A0 Cwles @ ol s ol a
ol 3] Bas daiz oo 05l a5 0l Lt e Slanlice
=y 4l bwgie Sal Sew b S5 b s slagle

swaBAT s.ul.uu o> u.:,..\.m.s § L)&JLAA")’ w‘ AW L&M.) W)
Deshayesites consobrinus (iyg; z5,) (s 595 4w

,» Dufrenoyia furcata  Deshayesites deshayesi

Deshayesites y5; ) 99 uimed Cowl jlaa8 4>l

|, il ;e 459> s Deshayesites weissi , tuarkyricus Dufrenoyia mackesoni s Deshayesites deshayesi

Deshayesites Weissi- g5 oy Joloo olsies Deshayesites (slagys; a5 o Sl i puw 353k

8,5 L s Procheloniceras albrechti-austriae 2k oelsl sl Dufrenoyia mackesoni ;- consobrinus

Sy slagygy iad ()15 axlllae cpl o (e ©)90 4 g

&2y

Berberian, M., King. G.C.P., 1981. Toward a Palaeogeography and Tectonic Evolution of Iran, Canadian
Journal of Earth Science 18, 210-265. https://doi.org/10.1139/e81-019

Ezati, M., Gholami, E., 2022. Neotectonics of the Central Kopeh Dagh drainage basins, NE Iran. Arabian
Journal of Geosciences 15, 992. https://doi.org/10.1007/s12517-022-10280-6.

Foroughi, F., Gardin, S., Kani, A.L., Vahidinia, M., 2017. Calcareous nannofossil biostratigraphy of
Campanian strata (Abtalkh Formation) from the eastern Koppeh-Dagh Basin, NE Iran. Cretaceous
Research 70, pp.55-70. https://doi.org/10.1016/j.cretres.2016.10.002

Ghassemi, M.R., Garzanti, E., 2019. Geology and Geomorphology of Turkmenistan, A review. Geopersia 9(1),
125-140. https://doi.org/10.22059/GEOPE.2018.265613.648416

Haynes, S.J., 1981. Towards a paleogeography and tectonic evolution of Iran, Discussion. Canadian Journal
of Earth Sciences 18(11),1763-1764. https://doi.org/10.1139/e81-162

Hancock, J.M., 1991. Ammonite scales for the Cretaceous System. Cretaceous Research 12, 259-291.
https://doi.org/10.1016/0195-6671(91)90037-d

Honarmand, A., Vahidinia, M., Mahmudy Gharaie, M.H., Shafieeardestani, M., 2020. Biostratigraphy of
Upper Cretaceous Planktonic Foraminifera of the Abtalkh Formation in an East—West transect, Kopet
Dagh Basin, Northeastern Iran. Micropaleontology 66, 285-300. https://doi.org/10.47894/mpal.66.4.02

Immel, H., Seyed Emami, K., Afshar Harb, A., 1997. Kreide-Ammoniten aus dem iranischen teil des Koppeh
Dagh (NE Iran), Zitteliana 21, 159-190. https://doi.org/10.1127/pala/241/1996/1

Kotetishvili, E., 1979. Les Calcaires Urgoniens de Géorgie. Geobios 12, 193-200.
https://doi.org/10.1016/s0016-6995(79)80062-5

Maleki-Porazmiani, S., Ghasemi-Nejad, E., Farmani, T., 2020. Palynology and Sequence Stratigraphy of the
Albian-Cenomanian strata from the Koppeh-Dagh Basin, northeastern Iran. Geopersia 10(2), 351-365.
https://doi.org/10.22059/geope.2020.291183.648507

Moritz, R., 2016. The economic geology of Iran, mineral deposits and natural resources 6, 1519.
https://doi.org/10.2113/econgeo.111.6.1519

Mosavinia, A., Wilmsen, M., 2017. Cenomanian Turrilitidae (Cretaceous heteromorph ammonites) from the
Koppeh Dagh, northeast Iran, Taxonomy and stratigraphic implications. Cretaceous Research 78, 113-
126. https://doi.org/10.1016/j.cretres.2017.06.005

YY#®


https://doi.org/10.1139/e81-019
https://doi.org/10.1007/s12517-022-10280-6
https://doi.org/10.1016/j.cretres.2016.10.002
https://doi.org/10.1016/j.cretres.2016.10.002
https://doi.org/10.22059/GEOPE.2018.265613.648416
https://doi.org/10.1139/e81-162
https://doi.org/10.1016/0195-6671(91)90037-d
https://doi.org/10.47894/mpal.66.4.02
https://doi.org/10.1127/pala/241/1996/1
https://doi.org/10.1016/s0016-6995(79)80062-5
https://doi.org/10.22059/geope.2020.291183.648507
https://doi.org/10.2113/econgeo.111.6.1519
https://doi.org/10.1016/j.cretres.2017.06.005
https://doi.org/10.1016/j.cretres.2017.06.005

w

Vooyleds VY oy0 NFLY L Ayl (69,215 gwlid (e f’ﬂ’d'/;’#'f’g’*

Niazi, M., Vahidinia, M., Jain, S., Mahmudy Gharaie, M.H., 2019. The Campanian-Maastrichtian Planktonic
Foraminifera of the Kopet-Dagh Basin (NE Iran), Bioevents and Biostratigraphy. Neues Jahrbuch fiir
Geologie und Paldontologie-Abhandlungen 294, 103-129. https://doi.org/10.1127/njgpa/2019/0849

Raisossadat, S.N., 1999. Biostratigraphy of the Lower Cretaceous (Barremian-Albian) Succession of the Kopet
Dagh Basin, NE_lIran, Am. Assoc. Petroleum Geology Bulletin 83,1895.
https://doi.org/10.1306/e4fd453f-1732-11d7-8645000102¢1865d

Raisossadat, S.N., Moussavi Harami. R., 2000. Lithostratigraphic and Facies Analysis of the Sarcheshmeh
Formation (Lower Cretaceous) in the Eastern Kopet Dagh Basin, NE Iran, Cretaceous Research 21, 507-
516. https://doi.org/10.1006/cres.2000.0216

Raisossadat, S.N., 2004. The Family Deshayesitidae in the Kopet Dagh Basin, North East Iran, Cretaceous
Research 25, 115-136. https://doi.org/10.1016/j.cretres.2003.10.007.

Raisossadat, S.N., 2006. The Family Parahoplitidae in the Sanganeh Formation of the Kopet Dagh Basin,
Northeastern of Iran, Cretaceous Research 27, 907-922. https://doi.org/10.1016/j.cretres.2006.04.003.
Raisossadat, S.N., Shokri, M.H., 2011. Biostratigraphic Studies of the Lower Cretaceous (Upper Barremian—
Lower Aptian) Sarcheshmeh and Sanganeh Formations in the Kopet Dagh Basin, NE Iran, an Integration
of Calcareous Nannofossil and Ammonite Stratigraphies. Stratigraphy and Geological Correlation 19 (2),

188-204. https://doi.org/10.1134/s0869593811020109

Raissosadat, S.N., 2018. Late Barremian Heteroceratidae Hyatt 1900 (ammonoidea), from the Sarcheshmeh
Formation (Koppeh-Dagh Basin, Northeast Iran), Biostrartigraphy and
Paleobiogeoraphy. Geopersia 8(2),171-197. https://doi.org/496-502.
10.22059/GEOPE.2018.239235.648339

Reboulet, S., Klein, J., Barragan, R., Company, M., Gonzalez-Arreola, C., Lukeneder, A., Raisossadat, S.N.,
Sandoval, J., Szives, O., Tavera, J.M. and Vasicek, Z., 2009. Report on the 3rd international meeting of
the TUGS lower Cretaceous ammonite working group, the “Kilian Group”(Vienna, Austria, 15th April
2008). Cretaceous Research 30(2), pp.496-502. https://doi.org/10.1016/j.cretres.2008.12.009

Robert, A.M., Letouzey, J., Kavoosi, M.A., Sherkati, S., Muller, C., Vergés, J. and Aghababaei, A., 2014.
Structural Evolution of the Kopeh Dagh Fold-and-Thrust Belt (NE Iran) and Interactions with the South
Caspian Sea Basin and Amu Darya Basin. Marine and Petroleum Geology 57, 68-87.
https://doi.org/10.1016/j.marpetgeo.2014.05.002

Seyed-Emami, K., 1981. Parahoplitidae (Ammonoidea) aus dem Nordost und Zentraliran. Neues Jahrbuch fur
Geologie und Paldontologie-Monatshefte 12, 719-737. https://doi.org/10.1127/njgpm/1980/1981/719

Seyed-Emami, K., Forster, R., Mojtehedi, A., 1984. Ammoniten aus dem mittleren Cenoman von Nordost-
Iran (Koppeh-Dagh). Neues Jahrbuch fir Geologie und Paldontologie-Monatshefte 3, 159-172.
https://doi.org/10.1127/njgpm/1984/1984/159

Seyed-Emami, K., Schairer, G., Flrsich, F.T., Wilmsen, M., Majidifard, M.R., 2002. Reineckeiidae
(Ammonoidea) from the Callovian (Middle Jurassic) of the Shotori Range (East Central Iran). Neues
Jahrbuch fir Geologie und Paldontologie-Monatshefte 3, 184-192.
https://doi.org/10.1127/njgpm/2002/2002/184

Shafiee Ardestani, M., Vahidinia, M., 2021. Study of main planktonic foraminifera (Turonian-Santonian) in
Kopeh-Dagh sedimentary environment, NE Iran. Sustainable Earth Review 1(4), 36-43.
https://doi.org/10.52547/sustainearth.1.4.39

Sharifi, J., Tajika, A., Mohammadabadi, A. and Tabari Abkuh, M.H., 2021. First discovery of nautilids from
the Albian—-Cenomanian succession of the Koppeh Dagh Basin, NE Iran. Swiss Journal of
Palaeontology 140, 1-12. https://doi.org/10.1186/s13358-021-00230-2.

Vahidinia, M., 2021. Biostratigraphy of planktonic foraminifera in the Abtalkh Formation and determination
of the Santonian-Campanian Boundary in the Kopeh-Dagh Sedimentary Basin. Stratigraphy 18, 71-87.
https://doi.org/10.29041/strat.18.1.03

vy


https://doi.org/10.1127/njgpa/2019/0849
https://doi.org/10.1306/e4fd453f-1732-11d7-8645000102c1865d
https://doi.org/10.1006/cres.2000.0216
https://doi.org/10.1016/j.cretres.2003.10.007
https://doi.org/10.1016/j.cretres.2006.04.003
https://doi.org/10.1134/s0869593811020109
https://doi.org/496-502.%2010.22059/GEOPE.2018.239235.648339
https://doi.org/496-502.%2010.22059/GEOPE.2018.239235.648339
https://doi.org/10.1016/j.cretres.2008.12.009
https://doi.org/10.1016/j.marpetgeo.2014.05.002
https://doi.org/10.1127/njgpm/1980/1981/719
https://doi.org/10.1127/njgpm/1984/1984/159
https://doi.org/10.1127/njgpm/2002/2002/184
https://doi.org/10.52547/sustainearth.1.4.39
https://doi.org/10.1186/s13358-021-00230-2
https://doi.org/10.29041/strat.18.1.03
https://doi.org/10.29041/strat.18.1.03

