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Abstract

In order to reconstruct the paleoclimate of the Nayband Formation (Qadir Member) in the
south of Tabas, 62 samples collected from the exploration well no. 948b for palynological
investigations. The assemblage of diverse palynomorphs includes 43 species of spores
(assigned to 29 genera), 23 species of pollen (distributed among 19 genera) of land plants,
dinoflagellates 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 belongs to miospores attributed to ferns (20 genera and 64%), which indicates
their abundant presence in the composition of vegetation around the sedimentary
environment of the studied deposits and 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 the six plant communities are present in
the studied strata, but the highest frequency is related to the lowlands SEGs. In order 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. In addition, 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.

Keywords: Palaeoclimate, Sporomorph EcoGroups: SEGs, Palynology, Late Triassic,
Nayband Formation.
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Spores Botanical affinity
Anapiculatisporites Pterophyta/Pteridophyta, incertae sedis
Annulispora Bryophyta (Sphagnaceae)

Apiculatisporis
Aratrisporites
Converrucosisporites
Cyathidites
Deltoidospora
Densoisporites
Dictyophyllidites

Foveogleicheniidites

Foveosporites
Gleicheniidites
Impardecispora
Kyrtomisporis
Laevigatosporites
Limbosporites
Lophotriletes
Lundbladispora
Matonisporites
Neoraistrickia
Punctatisporites
Retitriletes
Rugulatisporites
Striatella
Thymospora
Todisporites
Toripustulatisporites
Verrucosisporites
Pollen grains
Alisporites
Araucariacites
Callialasporites
Cerebropollenites
Chasmatosporites
Chordasporites
Cycadopites

Falcisporites
Guthoerlisporites
Ovalipollis
Platysaccus
Podocarpidites
Quadraeculina
Ricciisporites
Striatisaccus

Pterophyta (Dipteridaceae)

Lycophyta

Pterophyta (Dicksoniaceae)

Pterophyta (Cyatheaceae, Dipteridaceae, Dicksoniaceae)
Pterophyta (Cyatheaceae, Dipteridaceae, Dicksoniaceae)
Lycophyta

Pterophyta (Dipteridaceae, Dicksoniaceae, Cyatheaceae,
Matoniaceae)

Pterophyta (Dipteridaceae, Dicksoniaceae, Cyatheaceae,
Matoniaceae)

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)

Botanical affinity

Pteridospermophyta (Corystospermaceae)
Coniferophyta (Araucariaceae)

Coniferophyta (Araucariaceae)

Coniferophyta

Cycadophyta

Coniferophyta

Cycadophyta/ Pteridospermophyta (Peltaspermaceae)/
Ginkgophyta

Ginkgophyta

Lycophyta (Lycopodiaceae)

Cycadophyta/ Coniferophyta (Pinacea)?
Pteridospermophyta (Corystospermaceae)
Coniferophyta (Podocarpaceae)

Coniferophyta (Podocarpaceae)

Cycadophyta (Bennettitales)

Coniferophyta
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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

Syge oz ;5 35290 slajgrmne (509,00
&S GeSled (¥ Jguz) wo 5 jasice adlas
ob o Bl la s d9d e ala>dle
5,10 0529 Dligey (nl 5o H55 0 (AL 05 55 ]
sloog 5551 5o
Sl a8 oolitul (LS wlie 51 (250950
Abbink et ) o), 5 Sl ((Abbink, 1998)
2luls (Dixon, 2013) ;suSss «@l, 2004
ohlSer ¢ S oIS (Kustatscher, 2010)
Lietal,) ,Ken o J «(Krupnik et al, 2014)

o gmgme  (uiail  (slp

5o @lide alS mols> oo Slsl 3 (2016
ypaz odiad olid wol Wil pa8 gac
b OBk (Bisegsaeml sbaog S8 (525 Ta>

(O ) ail oo bbaass g cony bl

Gble b J55ke (890950l (sloos,SsST -
Ay ailog, LS 5 05,8 (nl lalS : Jole
Soai Jeib 5l (5591651 sla i )] Lasls g 9S o
Wpdyoo U (Sei bl g b ol

09,5 cpl 50 (Ohbg,se 5D Tlawbods plS
S 0 sl

237 3ble b ) 5le (350950l (slaog 55T -
s9ba) aligy Oyge 40,5 (nl el gue
IR e sy Sl pboes (s
a (Lo of Gl YL L) ae pKin o 05,5 o

Ngyse 958 2 2
Lodgo g s 0 coniiie 5l ygmgee 51 (S 0
Az b ol 09,5 ol @ e beudsSd
GloogSsSl ganail (38 Jae 4

Oy Gl sledagl

\YY



\YY / Ql)l.io.ms d‘dﬁsmilu

VAT Slrio DY liee) OF o)lad qop,loz Jlo cime) ol slodingsy

100%

IV IF I3 IV YA Y)Y YR YS YV Y4 ¥ FY Yo YV ¥4 FY FY YO FV FA 3Y OY 00 oA 7. FY

VT oAy

Lowland Upland

E Tidally influenced
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M River or Lowland ¥ Pioneer

AFAD o )lods _BLeasT ole ol aijles «pa3 siae 4o Cilisen alS molsr Jlsl3 logas 0 S

T8y Mo 8 coalsl 09 5 Loz 0 (ALS anol>
(¥ Jga2) Siads anainb ™S 5 P ogb e
Sy 5095l Goog ST Joo 4y azgi b
ez Slelg s ys @sdS Glar 5 o ikl
P 3sS] laylogad 5 arslos o0 3 058
Y 58 S Ss) 0o 8wy bl 4 by
5 warmer/cooler slacs geg,gmml YU cas

5 ol drier/wetter glacsgoq gl rob Cos

gas padaiie ooy 3 1) Cob e g 05 Slse
A2 oo lid dallas 050  BliiSTol> o a8

gy Olrod o (bl 4y 3 S 0uddl (65l 3l

239093920 9 (ALS
Abbink etal, ) Sl Lawgs oo a8l,) Jow b
Eels LY JB jebas Gmb‘ Sl s (2001
OB JSis Jleld g oS5 0 s
e 4 Nabioe (Bygeg gl (sleog S oS]
Forles Jds @ a8 lsa 5 ol (s5lesb
9 Com @bl b JB5le ol 095 4w (o
b S 5 olo bl b 5l dacass
Ol 3D el Ol s 4 Cod pii o 3bolie
095 aw (pl 5l S ((B)geg 0l 09,5 b
\3)5.& g_:l.:s.m) )b uJ‘)JLAJ 09..»‘54 obLﬂ......:‘ ‘SQL..?

&8 e 3blio g (dole 3bliv daciss g oy 3blno b )55l oLS sloeg 5981 jazls slocd gag,gmml ¥ Jgor

o8l Sl s b o bLsl g

Spore/pollen genera
Apiculatisporis
Converrucosisporites
Cycadopites
Dictyophyllidites
Kyrtomisporis
Podocarpidites
Punctatisporites
Quadraeculina
Striatella
Todisporites
Cyathidites
Deltoidospora
Gleicheniidites
Cerebropollenites
Matonisporites

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
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Ovalipollis Drier/Warmer
Annulispora Drier/Cooler
Aratrisporites Drier/Cooler
Chasmatosporites Drier/Cooler
Neoraistrickia Drier/Cooler
Araucariacites Cooler
Callialasporites Cooler
Platysaccus Warmer
Ricciisporites Warmer
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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
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24-Pteridaceae
25-Epiderm
26-Cuticle
27-Lycophyta
28-Cycadophyta
29-Ginkgophyta
30-Pteridospermophyta
31-Bryophyta
32-Upland SEGs
33-Lowland SEGs
34-River SEGs
35-Pioneer SEGs
36-Coastal SEGs
37-Tidally-influenced SEGs
38-Podocarpaceae
39-Cycadales
40-Bennettitales
41-Pteridophyta
42-Araucariaceae
43-Cheirolepidiaceae
44-\Warmer
45-Cooler

46-Wetter
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48-Ecology
49-Palaeogeography
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PLATE 1

PLATE 1

1, 2) Kyrtomisporis laevigatus Madler, 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

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.
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