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Jsh : Shemshak Formation; Sandstone and shale (Jurassic)

- S :Red sandstone (Cambrian)

Ng1 : Marl, gypsum, conglomerate and minor volcanic rocks (Neogene)
J-k; : Lar Formation; Light and pinkish limestone and dolomitic limestone (Jurassic)

Jg  : Dalichi Formation; Light green marl, Limestone and marly limestone (Jurassic)

D'"'sh : Khoshyeilagh Formation; Dark limestone and green shale (Devonian)
G o O O 18
D° Padeha Formation; Red and white sandstone and green marly shale (Devonian) QP': Conglomerate (Quaternary)

0¥ : Volcanic (andesite to basalt),sandstone and shale (Ordovician)
OS:sh: Dark sandstone, olive green shale and minor sandy limestone (Ordovician )

I+do: Dark grey algal limestone with algae and dolomite ( Cambrian )

'ﬂ. Qg : Recent alluvium (Quaternary)

Q; : Fan deposits conglomerate

02 . Young alluvial deposites (Quaternary)

1l

Q1 : High level piedmont alluvial (Quaternary)

/ Stratigraphic section / Road
Trust and /.
,/Normal Faults 0 Vilege

- ebt : Barut, partly Zaigon and Lalun Formations; red and green shale, limestone, dolomite, sandy shale, tuffacious sandstone and shale (Cambrian)
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58 WOl > Az —wa Vermisphinctes  sp.
_=e>La (2003) Majidifard |, Sphaeroceras tutthum
Parkinsonia sla« & 5 awsls Garantiana o s <
s Lobosphinctes cf. costulatosus «cf. radiata
035 3 2 2e 5 Planisphinctes cf. tenuissimus
ys Garantiana 0 sy ; Cwls .azwa Parkinsoni
090t Catled 9 2 VYO (21wl a5

Sl e Ve 5 opl s Parkinsoni

Garantiana g Parkinsoni (W39 )
oYM ¢ game Cutlind LY puae ol Siou b)) e
Glalsca ) ssToln et li glac sl gl
Ot e Al o Parkinsoni 5 Garantiana s )ik
«Cadomites (Polyplectites) sp. Jsli Lacessal 0!
(Leptosphinctes (Prorsisphinctes) sp.
Parkinsonia cf. (Lobosphinctes cf. costulatosus
Planisphinctes cf. tenuissimus cradiata

sSphaeroceras  tatthum (Planisphinctes  sp.
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la-b. Phylloceras kunthi, FUM#VK107; 2a-c. Phylloceras velaini, FUM#VK113; 3a-c. Calliphylloceras disputabile, FUM#VK115;
4a-b. Holcophylloceras zignodianum, FUM#VK119; 5a-b. Sowerbyceras tourtisulcatum, FUM#VK126; 6a-c. Parkinsonia cf. radiata, FUM#VK171;
Ta-b. Lytoceras album, FUM#VK136; 8a-c. Planisphinctes cf. tenuissimus, FUM#VK208; 9a-b. Sphaeroceras tuthum, FUM#VK160; 10. Cadomites
(Polyplectites) aff. Zlatarskii, FUM#VK159; 11. Morphoceras (Morphoceras) multiforme, FUM#VK175; 12a-b. Prohecticoceras cf. retrocostatum,
FUM#VK150; 13a-c. Lissoceras psilodiscus, FUM#VKZ139; 14. Morphoceras cf. macrescens, FUM#VK181; 15a-c. Lobosphinctes cf. costulatosus,
FUM#VK183; 16a-b. Bullatimorphites (Bumburites) cf. microstoma, FUM#VK163; 17a-c. Oxycerites cf. oppeli, FUM#VK141
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la-b. Choffatia perdagata, FUM#VK216; 2a-b. Reineckeia (Tyrannites) sp., FUM#VK198; 3. Hecticoceras (Zieteniceras) cf. zieteni, FUM#VK148;
4. Hecticoceras (Zieteniceras) cf. evolutum, FUM#VK147; 5a-b. Macrocephalites (Dolikephalites) hoyeri, FUM#VK169; 6 Hecticoceras
(Lunuloceras) cf. metomphalum, FUM#VK144; 7a-b. Reineckeia (Reineckeia) cf. nodosa, FUM#VK203; 8a-b. Reineckeia (Reineckeia) anceps,
FUM#VK200; 9a-c. Hecticoceras metomphalum, FUM#VK143; 10. Perisphinctes (Dichotomoceras) bifurcatus, FUM#VK235; 11a-b. Alborzites
semnanensis. FUM#VK204: 12. Binatisnhinctes hinatus. FUM#VK?223: 13. Perisnhinctes (Dichotomoceras) cf. hifurcatoides. FUM#VK234
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Introduction

The Binalud Mountains in the northeast of Iran is a limited structural unit between the central Iran, Kopet-
Dagh, and Alborz Mountains, mainly considered as a southeastern extension of Alborz Mountains
(Lammerer et al., 1983; Eftekhar-Nezhad & Behroozi, 1991; Alavi, 1992; Seyed-Emami & Schairer, 2011).
Jurassic successions, which have very well extended outcrops in the eastern Alborz and Binalud Mountains,
were the main topic of the publications by Seyed-Emami & Schairer (2010), Wilmsen et al. (2009a,b),
Raoufian et al. (2011, 2014), Seyed-Emami and Raoufian (2017), Seyed-Emami et al. (2018). Dalichai
Formation in the eastern Alborz and Binalud Mountains comprises a thickness of marl and marly limestone,
with an abundance of ammonite fauna which is the most important characteristic of the formation in the
Binalud Mountains. This fauna in the Alborz and Binalud has long been considered in different papers (e.g.,
Shafeizad et al., 2005; Seyed-Emami et al., 2008, 2013, 2015, 2018; Raoufian et al., 2011, 2014). In this
research, an outcrop of Dalichai Formation in the Baghi stratigraphic section, northwest of Esfarayen city,
was lithostratigraphycally and biostratigraphically studied.

Materials and Methods

The base of the measured stratigraphic section is located in 37°11'45.34"” and 57°16'21.89", 29 km northwest
of Esfarayen city (Esfarayen to Jajarm route). After field studies, reviews of lithofacies in the field, and
drawing the log, 540 in situ ammonite specimens were obtained from the section. They are kept in the
Museum of the Geology Department at the Ferdowsi University of Mashhad. The biometric details of
ammonite specimens, including the dimensions of the specimens, size, depth, and diameter of the umbilical
area, the number, arrangement, and shape of ribs, marginal keels, nodes, suture lines, and apertural shape,
have been studied. The studied ammonitic fauna are typically Northwest Tethyan and belongs to the
Submediterranean Province with episodic Mediterranean and Subboreal affinities (Seyed-Emami et al.,
2013). It reflects the relationship between these regions with other parts of the Paleotethys sidelines during
the Jurassic time.

Discussion and Conclusion

In the Baghi section, the Dalichai Formation unconformably overlies the siliciclastic Shemshak Formation
and gradationally underlies the cliff-forming carbonate rocks of Lar Formation. The Dalichai Formation,
with a thickness of 655 meters, is divided into ten separate informal members and is mainly composed of
marls, limestone, and marly limestone. One of the most important features of the Dalichai Formation in this
section is the abundance of ammonite fauna, especially in the lower half of the section. Due to the specific
color, lithology, and abundance of ammonite fauna, the second member is a key member.

Paleontological studies in this research is led to the determination of 96 species, 26 subgenera, 39 genera, 20
subfamilies, 14 families, and 6 superfamilies belonging to 3 suborders of Ammonitida. According to the
mentioned assemblage, 17 standard biozones are recognized, consisting of Grantiana, Parkinsoni, Zigzag,
Retrocostatum, Bullatus, Gracilis, Anceps, Coronatum, Athleta, Lamberti, Transversarium, Bifurcatus,
Bimammatum, Planula, Platynota, Hypselocyclum, and Acanthicum. These biozones show the age of late
Bajocian — late Kimmeridgian for the Dalichai Formation. The studied ammonitic assemblages are closely
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related to the other Middle-Late Jurassic fauna from Iran and further peri-Mediterranean regions, which
correlates with the Sub-Mediterranean province.

Keywords: Ammonite, Middle-Upper Jurassic, Dalichai Formation, Baghi section, Binalud, Iran.
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