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Extended Abstract

Introduction: Very few palynological studies have been conducted on the Nayband Formation, as a part of the Upper Triassic
coal deposits of central Iran. Mousavi, 2002 (seen in Aghanabati 2004, pp. 209-210) considered the abundance and diversity
of marine palynomorphs compared to terrestrial types indicate the shallow sea environment for Nayband Formation. Cirilli et
al., 2005 attributed the Nayband Formation palynofloras to tropical plants such as Bennettitales, Matoniaceae, and
Marattiaceae accompanied by characteristic forms of the Siberian Province. Sabbaghiyan et al., 2015 examined the palynology
of the Nayband Formation, Tabas Block. They believed the associated marine palynomorphs (dinocysts), accompanied by
spores indicate a nearshore depositional environment for the Late Triassic deposits. Sajjadi et al., 2015 studied the palynology
of the Nayband Formation, Kamar Macheh Kuh, southeastern Tabas. They concluded that the abundance of ferns and
Coniferophytes in parent flora implies that the host strata accumulated under a moist warm climate with progressively
decreasing temperatures during Late Triassic. Sabbaghiyan et al., 2020 investigated the palynology of the Upper Triassic
Bidestan and Howz-e-Sheikh members in Tabas Block. They believed that co-occurrence of marine elements (dinoflagellate
cysts, bivalves, corals, and gastropods) with terrestrial elements (spores and pollen) shows a shallow marine depositional
environment for the Nayband Formation.

Materials and methods: A total of 62 samples were collected from the Nayband Formation (Qadir Member), at exploratory
well no. 948b. All samples were prepared following standard palynological processing procedures (Phipps & Playford, 1984),
including HCI (10-50%) and HF (40%) utilized for the dissolution of carbonates and silicates, respectively. Then the residues
were saturated with ZnCI2 solution (specific gravity 1.9 g/ml) for density separation. All the residues were sieved with a 20
um mesh sieve previous to making strew slides. Three slides for each preparation were examined by a transmitted light
microscope.

Results and Discussion: To reconstruct the paleoclimate of the Nayband Formation (Qadir Member) in the south of Tabas,
62 samples were collected from exploration well no. 948b for palynological investigations. The assemblage of diverse
palynomorphs includes spores and pollen of land plants, dinoflagellate cysts, foraminiferal test linings, acritarchs, and algal
spores with moderate to good preservation. The parent plants of existing miospores show that the diversity and abundance of
ferns is 64%, cycadophytes 16%, lycophyta 9%, conifers 4%, gynophytes 4%, pteridospermophyta 2% and Bryophyta 1%.
The maximum diversity and relative abundance belong to miospores attributed to ferns (64%), which indicates the
predominance of warm to semi-warm climate with high humidity at that time of deposition. Based on the model of Sporomorph
EcoGroups, miospores typifying all six plant communities are present in the studied strata, but the highest frequency is related
to the lowlands SEGs. To reconstruct the paleoclimate variation, the large quantity percentage of four main plant groups
(Hydrophilic, xerophilic, Thermophilic, Psychrophilic) was calculated and the paleoclimate study was determined by the
pattern of relative abundance of drier/wetter and warmer/cooler elements. The consequences of these calculations approve the
warm to semi-warm climate with high humidity conditions. Also, the paleogeographic position of Iran during the Late Triassic
in the southern active margin of Eurasia (Turan Plate) is another confirmation of this type of climate.

Conclusion: Diverse palynomorphs with high abundance including spores, pollen, dinoflagellate cysts, foraminiferal test
linings, acritarchs, and algal spores with moderate to good preservation are present in the studied material. Inferred natural
relationships of the Nayband sporae dispersae imply derivation from a diverse parental flora such as ferns, Conifers,
Lycophyta, Cycadophytes, Gynophytes, Pteridospermophyta, and Bryophyte. Ferns have relative abundance and maximum
diversity in the composition of the vegetation around the sedimentary environment. It implies that the host strata accumulated
under moist warm to semi-warm climates. In addition to, the high ratio of warmer/cooler, wetter/drier palynomorphs and the
palaeogeographic position of Iran during the Late Triassic in the southern active margin of Eurasia (Turan Plate) and the
location of Iran at a latitude of about 35°N, all confirm the above results that hot and humid climate prevails.
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Spores Botanical affinity

Anapiculatisporites Pterophyta/Pteridophyta, incertae sedis

Annulispora Bryophyta (Sphagnaceae)

Apiculatisporis Pterophyta (Dipteridaceae)

Aratrisporites Lycophyta

Converrucosisporites Pterophyta (Dicksoniaceae)

Cyathidites Pterophyta (Cyatheaceae, Dipteridaceae, Dicksoniaceae)
Deltoidospora Pterophyta (Cyatheaceae, Dipteridaceae, Dicksoniaceae)
Densoisporites Lycophyta

Dictyophyllidites Pterophyta (Dipteridaceae, Dicksoniaceae, Cyatheaceae, Matoniaceae)

Foveogleicheniidites

Pterophyta (Dipteridaceae, Dicksoniaceae, Cyatheaceae, Matoniaceae)

Foveosporites
Gleicheniidites
Impardecispora
Kyrtomisporis
Laevigatosporites
Limbosporites
Lophotriletes
Lundbladispora
Matonisporites
Neoraistrickia
Punctatisporites
Retitriletes
Rugulatisporites
Striatella
Thymospora
Todisporites
Toripustulatisporites
Verrucosisporites

Lycophyta (Lycopodium)

Pterophyta (Gleicheniaceae)

Pterophyta (Dicksoniaceae)

Pterophyta (Gleicheniaceae)
Pterophyta/Pteridophyta, incertae sedis
Lycophyta

Pterophyta?

Lycophyta

Pterophyta (Matoniaceae, Dipteridaceae)
Lycophyta (Lycopodiaceae, Selginellaceae)
Pterophyta (Osmundaceae)

Lycophyta

Pterophyta (Osmundaceae)

Pterophyta (Pteridaceae)

Ptrophyta

Pterophyta (Osmundaceae)

Pterophyta

Pterophyta (Osmundaceae)




49 / Ql)msdoﬁso.&hb

-1 Olao APV O ojlods (op0,lez 0,90 (e (il sleiirs

Pollen grains

Botanical affinity

Alisporites Pteridospermophyta (Corystospermaceae)

Araucariacites
Callialasporites
Cerebropollenites
Chasmatosporites
Chordasporites
Cycadopites
Falcisporites
Guthoerlisporites

Coniferophyta (Araucariaceae)

Coniferophyta (Araucariaceae)

Coniferophyta

Cycadophyta

Coniferophyta

Cycadophyta/ Pteridospermophyta (Peltaspermaceae)/ Ginkgophyta
Ginkgophyta

Lycophyta (Lycopodiaceae)

Ovalipollis Cycadophyta/ Coniferophyta (Pinacea)?

Platysaccus
Podocarpidites
Quadraeculina
Ricciisporites
Striatisaccus

Pteridospermophyta (Corystospermaceae)
Coniferophyta (Podocarpaceae)
Coniferophyta (Podocarpaceae)
Cycadophyta (Bennettitales)
Coniferophyta
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Vakhrameev, 1991; Tidwell and Nishida, 1993;
slep ,8 (Cantrill, 1995; Collinson, 1996; Deng, 2002
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Upland

Ashmoripollis reducta

Chordasporites australiensis

Lunatisporites noviaulensis

Other Bisaccate pollen

Ovalipollis ovalis

Podocarpidites astrictus

Quadraeculina anellaeformis

Striatisaccus novimundi

Lowland

Anapiculatisporites sp. cf. A. pristidentatus

Apiculatisporis lentus

Apiculatisporis sp. cf. A. clematisi

Chasmatosporites apertus

Chasmatosporites major

Converrucosisporites rewanensis

Cyathidites minor

Cycadopites spp.

Deltoidospora hallii

Dictyophyllidites mortonii

Falcisporites nuthallensis

Foveogleicheniidites atavus

Gleicheniidites senonicus

Guthoerlisporites sp. A.

Impardecispora apiverrucata

Kyrtomisporis laevigatus

Laevigatosporites ovatus

Lundbladispora brevicula

Matonisporites crassiangulatus

Punctatisporites microtumulosus

Ricciisporites tuberculatus

Rugulatisporites trisinus

Striatella gyratus

Striatella parva

Striatella patenii

Striatella scanica

Striatella seebergensis

Striatella spp.

Todisporites major

Toripustulatisporites hokonuiensis

Toripustulatisporites spp.

Verrucosisporites sp. cf.
V.carnarvonensis

Verrucosisporites spp.

River

Annulispora sp. cf. A. canalicula

Aratrisporites spp.

Foveosporites mimosae

Limbosporites antiquus

Limbosporites denmeadii

Limbosporites lundbladii

Limbosporites sp. cf. L. antiquus

Limbosporites spp.

Neoraistrickia suratensis

Pioneer

Cerebropollenites macroverrucosus

Coastal

Araucariacites australis

Araucariacites fissus

Callialasporites dampieri

Platysaccus gueenslandi

Tidally influenced

Alisporites australis

Alisporites lowoodensis

Alisporites similis

Densoisporites spp.

Densoisporites velatus

Retitriletes austroclavatidites

River or Lowland

Converrucosisporites cameronii

Lophotriletes sp. cf. L. bauhiniae

Thymospora ipsviciensis
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Spore/pollen genera
Apiculatisporis
Converrucosisporites
Cycadopites
Dictyophyllidites
Kyrtomisporis
Podocarpidites
Punctatisporites
Quadraeculina
Striatella
Todisporites
Cyathidites
Deltoidospora
Gleicheniidites
Cerebropollenites
Matonisporites
Ovalipollis
Annulispora
Aratrisporites
Chasmatosporites
Neoraistrickia
Araucariacites
Callialasporites
Platysaccus
Ricciisporites

Ecological type
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Wetter/Warmer
Drier/Warmer
Drier/Warmer
Drier/Warmer
Drier/Warmer
Drier/Warmer
Drier/Warmer
Drier/Cooler
Drier/Cooler
Drier/Cooler
Drier/Cooler
Cooler
Cooler
Warmer
Warmer
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wetter drier
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Late Triassic (Carnian, Norian, Rhaetian)
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1-Palynozone
2-Palynomorphs
3-Acritarch
4-Dinoflagella
5-Palynozones
6-Coniferophyta
7-Pterophyta
8-Foraminiferal test lining
9-Algal Spore
10-palaeoclimatology
11-Sporomorph EcoGroups: SEGs
12-Sporae dispersae
13-Sporangium

14-In situ

15-Vascular cryptogams
16-Schizaeaceae
17-Osmundaceae
18-Dipteridaceae
19-Marattiaceae
20-Dicksoniaceae
21-Cyatheceae
22-Gleicheniaceae
23-Matoniaceae
24-Pteridaceae
25-Epiderm

26-Cuticle

-Aghanabati, S.A., 2004. The Geology of Iran,
Geological Survey and Mineral Exploration of
the country, 606 p (in Persian).

-Aghanabati, S.A., 2009. Stratigraphic
Lexicon of Iran. Geological Survey of Iran,
Geological Survey of Iran, v. 3 (Triassic), 747
p (in Persian).

-Abbink,  O.A., 1998.  Palynological
investigations in the Jurassic of the North Sea
region, Laboratory of Palaeobotany and
Palynology, Contribution Series 8, 192 p.
-Abbink, O.A., Targarona, J., Brinkhuis, H.
and Visscher, H., 2001. Late Jurassic to
earliest Cretaceous palaeoclimatic evolution of
the southern North Sea, Global and Planetary
Change, v. 30, p. 231-256.

-Abbink, O.A., Van Konijnenburg-Van Cittert,
J.H.A., Van der Zwan, C.J. and Visscher H.,
2004. A sporomorph ecogroup model for the
Northwest European Jurassic-Lower
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PLATE 1

15

PLATE 1

1, 2) Kyrtomisporis laevigatus Mé&dler, 1964; proximal foci. 3, 4) Foveogleicheniidites atavus Raine in de Jersey and Raine
1990; proximal foci. 5) Gleicheniidites senonicus Ross emend. Skarby, 1964; proximal focus. 6) Densoisporites velatus
Weyland & Krieger emend. Krasnova, 1961; proximal focus. 7) Striatella scanica (Nilson) Filatoff & Price, 1988; distal focus.
8) Striatella gyratus Playford & Dettmann, 1965; distal focus. 9) Limbosporites sp. proxiamal focus. 10) Limbosporites
denmeadii (de Jersey) de Jersey & Raine, 1990; proximal focus. 11) Lophotriletes sp. cf. L. bauhiniae de Jersey and Hamilton
1967; proximal focus. 12) Toripustulatisporites sp. proximal focus. 13) Verrucosisporites sp. cf. V. carnarvonensis de Jersey
& Hamilton, 1967; distal focus. 14) Verrucosisporites sp. distal focus. 15) Aratrisporires sp. proximal focus.
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PLATE 2

15

PLATE 2

1) Alisporites australis de Jersey, 1962. 2) Falcisporites nuthallensis (Clarke) Balme, 1970. 3) Alisporites similis (Balme)
Dettmann, 1963. 4) Lunatisporites noviaulensis (Leschik) de Jersey, 1979. 5) Chordasporites australiensis de Jersey, 1962. 6)
Quadraeculina anellaeformis Maljavkina, 1949. 7) Sulcosaccispora lata de Jersey & Hamilton, 1967. 8) Araucariacites
australis Cookson ex Couper, 1953. 9) Chasmatosporites apertus (Rogalska) Nilsson, 1958. 10) Ovalipollis ovalis Krutzsch,
1955. 11) Ricciisporites tuberculatus Lundblad, 1954. 12) Micrhystridium sp. 13) Algal spore 14) Coiled foraminiferal test
lining. 15) Plant tissue.



