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Introduction

In the geological history of Iran, the Mesozoic Era is of great significance since many important geological events occurred during
this time interval. The tectonic and paleogeographic evolution of Iran during the Mesozoic controlled by the geodynamic interaction
of Eurasian continental margin and the Tethyan oceanic belt. In the southern Alborz the Middle Jurassic marine transgression
(Dalichai Formation overlying the Shemshak strata) began in upper Bajocian. The former rock unit is represented by greenish-grey
calcareous shales, marls, and fossiliferous (ammonites) limestones (Steiger, 1966) widely distributed in the northern Alborz
Mountains. It disconformably overlies the dark, siliciclastic coal-bearing Shemshak Formation and underlies gradually by the light-
colored, rather uniform chert-bearing Lar limestones. The Dalichai Formation signifies the first rock unit of the Jurassic marine
sediments in the Alborz Mountains. It embraces such diverse fauna as ammonites, belemnites, bivalves, brachiopods, echinoderms,
sponges, miospores (spores and pollen grain), dinoflagellates, bryozoans and foraminifera (Stcklin 1972; Sussli 1976; Nabavi & Seyed-
Emami 1977; Alavi-Naini et al. 1982; Schairer et al. 1991; Seyed-Emami et al. 1985, 1989, 1995, 1996; Shafeizad et al. 2002; Shafeizad and Seyed-
Emami 2005; Alvani 2006; , Niknahad 2007; Shahrabi 1994; Vaziri et al. 2008, 2011; Shams 2007; Makvandi 2000; Tutunchi 2001). Due to the
presence of palynologically promising lithologies therein. The Dalichai Formation 8has been the subject of many palynological
studies (e.g. Wheeler & Sarjeant 1990; Ghasemi-Nejad et al. 2012; Mafi et al. 2013; Dehbozorgi et al. 2013; Hashemi-Yazdi et al. 2015; Skupien et
al. 2015; Dehbozorgi 2013; Saadati Jafarabadi et al. 2013; Hashemi Yazdi 2008, 2015; Orak 2010; Sajjadi et al. 2009; Sabbaghiyan 2009; Ghasemi-
Nejad et al. 2008; Boroumand et al. 2011, 2013; Farisi Kermani 2003; Ghasemi- Nejad & Khaki 2002; Navidi 2013). The main aim of this study is

to establish a palynostratigraphic scheme for the Middle Jurassic strata of central and eastern Alborz Mountains.

Material and Methods

A total of 104 palynological samples were collected
exclusively from three outcrops of the Dalichai Formation in
the central Alborz Mountains (Poldokhtar and Balu
stratigraphic ~ sections) and eastern Alborz (Lavan
stratigraphic section). All samples were prepared following
standard palynological processing procedures (e.g. Phipps &
Playford, 1984; Traverse 2007). Rock samples treated by acids
(10%—50% hydrochloric acid to dissolve carbonates and
40% hydrofluoric acid to remove silicates); followed by
application of hot 50% HCI to dissolve silica-gel formed
during HF treatment. The residues then further treated with
saturated ZnCl, for mineral separation. All residues
subsequently sieved through a 20pm mesh prior to make
strew slides. Three slides of each preparation examined by
transmitted light microscope. The slides are stored in the
collection of Faculty of Geology, Tehran University, Tehran,
Iran.

Discussion of Results and Conclusions
The Middle Jurassic shales and calcareous shales are widely

distributed acorss northern lran. Diverse palynofloras
comprising spores (90 species belonging to 44 genera) and 22
pollen taxa (attributed to 9 genera) occur in 104 surface rock
samples collected from the Dalichai Formation at Poldokhtar,
Balu, and Levan stratigraphic sections in the Alborz Ranges.
In addition to terrestrial elements, such well preserved marine
palynomorphs as dinoflagellates, foraminiferal test linings,
tasmanites, scolecodonts, and acritarchs are also encountered
in the assemblages investigated. According to the presence of
such miospores species with known worldwide stratigraphic
distribution as Klukisporites variegatus,
Concavissimisporites  verrucosus,  Converrucosisporites
pricei, Sellaspora asperata, Contignisporites burgeri,
Osmundacidites senectus, Striatella spp. the host strata are
conceivably dated as Middle Jurassic. This age determination
is supported by the occurrence in the material examined of
such distinct Middle Jurassic (late Bajocian-Callovian)
dinoflagellates as Cribroperidinium crispum,
Meiourogonyaulax valensii, Carpatodinium
predae,Ctenidodinium combazii,Compositosphaeridium
polonicum, and Mendicodinium groenlandicum. Based on the
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co-occurrence of land-derived palynomorphs a Klukisporites
variegatus-Araucariacites australis-Cerebropollenites
macroverrucosus Assemblage Zone is herein introduced in
the Middle Jurassic strata studied.
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Formation, Alborz Ranges.
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Dictyophyllidites mortonii, Cyathidites australis,
Gleicheniidites senonicus, Alisporites lowoodensis,
Ricciisporites tuberculatus, Striatella seebergensis,
Chasmatosporites  apertus, Alisporites australis,
Todisporites minor, Limbosporites
antiquus,Perinopollenites elatoides,
Concavissimisporites verrucosus, Cyathidites minor,
Densoisporites velatus, Chasmatosporites major,
Alisporites similis, Cerebropollenites
Mmacroverrucosus, Araucariacites australis,
Matonisporites crassiangulatus, Deltoidospora hallii,
Klukisporites variegatus, Lycopodiumsporites
rugulatus, Biretisporites vallatus, Dictyophyllidites
harrisii, ~ Osmundacidites  senectus,  Retitriletes
austroclavatidites, Limbosporites denmeadii,
Platysaccus  papilionis,  Klukisporites  scaberis,
Platysaccus queenslandi, Dictyophyllidites harrisii,
Ischyosporites crateris, Callialasporites dampieri,
Limbosporites lundbladii, Apiculatisporites
pristidentatus, Classopollis simplex, Araucariacites
australis,Classopollisclassoides, Callialasporites
segmentatus, Callialasporites minus, Cycadopites
follicularis, Podocarpidites arquatus.
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minus, Dictyotosporites complex, Concavissimisporites
verrucosus, Cyathidites minor, Todisporites minor,
Cycadopites grandis, Matonisporites crassiangulatus,
Lycopodiumsporites rugulatus, Podocarpidites sp.,
Velosporites sp., Rugulatisporites neuquenensis,
Aratrisporites fischeri, Toripustulatisporites
kainophyticus, Limbosporites denmeadii, Striatella
patenii, Callialasporites turbatus, Osmundacidites
wellmanii, Foveosporites pseudoalveolatus,
Todisporites Major, Cyathidites concavus,
Calamospora  tener,  Alisporites  microsaccus,
Cibotiumspora jurienensis, Verrucosisporites varians,
Osmundacidites verrucatus, Undulatisporites
undulapolus, Neoraistrickia taylorii,
Converrucosisporites pricei, Foveosporites canalis,
Converrucosisporites  parvitumulus,  Velosporites
rugulatus, Sellaspora passa, Camarozonosporites
ramosus, Striatella parva, Osmundacidites injunensis.

el o Sl Sl iy s
L) P €8T 5 (G T Glate) ) senl 45,5 AY

Slasle & (E K8 syl 5 5m s (i A o
Biretisporites vallatus, Alisporites lowoodensis,
Ricciisporites  tuberculatus, Alisporites  grandis,
Cerebropollenites macroverrucosus, Alisporites
australis, Callialasporites dampieri, Gleicheniidites
senonicus,  Alisporites  similis,  Osmundacidites
senectus, Dictyophyllidites mortonii, Cyathidites
australis,Chasmatosporites  apertus,  Klukisporites
variegatus, Araucariacites australis, Callialasporites
segmentatus, Densoisporites velatus, Deltoidospora
hallii, Perinopollenites elatoides, Dictyophyllidites
harrisii, Concavissimisporites punctatus, Retitriletes
clavatoides, Retitriletes rosewoodensis, Retitriletes
polygonatus, Limbosporites antiquus, Callialasporites
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Klukisporites variegatus, Cyathidites australis,
Cyathidites  minor,  Neoraistrickia  gristhorpensis
(truncata), Osmundacidites wellmanii, Todisporites
minor, Concavisporites labrapunctatus
(Dictyophyllidites harrisii), Concavisporites persicus
(Dictyophyllidites mortonii), Podocarpidites biformis,
Cycadopites parvus (crassimarginis), Cycadopites
carassisulcatus (crassimarginis), Cycadopites
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Dictyophyllidites mortonii, Cyathidites australis,
Gleicheniidites senonicus, Alisporites lowoodensis,
Ricciisporites  tuberculatus,  Concavissimisporites
punctatus, Striatella seebergensis, Chasmatosporites
apertus, Alisporites australis, Todisporites minor,
Perinopollenites  elatoides,  Concavissimisporites
verrucosus, Cyathidites minor, Densoisporites velatus,
Dictyotosporites complex, Kyrtomisporis laevigatus,
Chasmatosporites ~ major,  Alisporites  similis,
Cerebropollenites macroverrucosus, Araucariacites
australis, Velosporites rugulatus, Matonisporites
crassiangulatus, Deltoidospora hallii, Klukisporites
variegatus, Lycopodiumsporites rugulatus,
Biretisporites sp., Dictyophyllidites harrisii,
Osmundacidites senectus, Verrucosisporites major,
Retitriletes austroclavatidites, Retitriletes polygonatus,
Foveosporites  acutus,  Neoraistrickia  taylorii,
Sellaspora  passa, Limbosporites lundbladii,
Limbosporites denmeadii, Klukisporites scaberis,
Neoraistrickia parvibacula, Alisporites grandis,
Sellaspora passa, Toripustulatisporites kainophyticus,
Platysaccus queenslandi, Dictyophyllidites harrisii,
Ischyosporites crateris, Callialasporites dampieri,

Apiculatisporites pristidentatus, Trilobosporites
antiquus, Leptolepidites verrucatus.
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follicularis, Lycopodiumsporites (Retitriletes) (Kimyai 1968, 1974; Arjang 1975; il 035y (g3dne
lavatoides. . .
clavatoides » 3 (Achilles et al. 1984; Bharadwaj and Kumar 1986, 1988
(Arjang 1975) 0l 51 & o0 s Ol S Ad s Sl Sewl g5 — s ol Ogamli ol =V g
System Triassic Jurassic
Sub-System Rhaetian Liassic Dogger
Zone Concavisporites Klukisporites

Subzone Concavisporites kermanense

Concavisporites kaiseri

Klukisporites variegatus









