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Abstract

In order to reconstruct palecenvironments of the Middle Jurassic Shemshak Formation, at the Namin stratigraphic section,
northeastern Ardabil, western Alborz Mountains, the Sporomorph EcoGroups (SEGs) data and their associated plant communities,
as well as dinoflagellate cysts, and palynological elements are employed herein. According to SporomorphEcoGroups, a high
percentage of lowland plant population and a low percentage of coastal-tidal influenced and upland plant communities seem to
suggest low sea-level and deposition in a shallow coastal or a marine-influenced delta. The main palynological elements occurring
in the host strata are believed to reveal that the Shemshak sediments apparently accumulated in a relatively shallow, near-shore
environment with low oxygen level or a marine-influenced delta. The presence in the material examined of such proximate
dinoflagellates cysts as Dichadogonyaulax sellwoodii, Ctenidodinium spp., Valensiella ovulum, Pareodinia sp, Nannoceratopsis
gracilis apparently supports this conclusion. Furthermore, the high ratio of warmer/cooler and low ratio of wetter/drier elements as
well as the presence of warm to temperate index dinoflagellates cysts such as Ctenidodinium continuum and Pareodinia
ceratophora suggests deposition of the host strata under a moist, warm climate during the accumulation of Shemshak sediments at

the Namin stratigraphic section.
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Introduction
The Shemshak Formation was defined by Assereto (1966),
based on the type area around Shemshak, north of Tehran.
This Formation is a thick siliciclastic succession, widely
distributed across central and northern Iran, the so—called
Iran Plate (Seyed—Emami 2003, Aghanabati 2004; Seyed—Emami et
al. 2008; Frsich et al. 2009).

Generally, the Shemshak Formation rests unconformably
on the Lower-Middle Triassic platform carbonates sediments

of Elika Formation and in turn is followed by the basinal
carbonates of Dalichai Formation.

The age of the Shemshak Formation ranges from Late
Triassic to Early Bajocian, and sedimentary environments
comprise deep to shallow marine shelf, deltas, paralic
swamps, lakes and meandering as well as braided rivers (Rad
1986; Shafiei 1991; Hosainpoor 2000; Hoseinzadeh 2003; Seyed-
Emami 2003; Seyed-Emami et al. 2001, 2005, 2006, 2008; Firsich et
al. 2005, 2009; Mirbaggeri, 2007; Hakimi Tehrani 2008; Reza Zadeh
2008; Taheri Serish 2018).
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The purpose of this study was to determine the
palaeoenvironmental interpretation of the Shemshak
Formation based on inferred palaeoecological preferences of
dinoflagellate cysts types, and quantitative analysis of the
palynological elements and Sporomorph EcoGroups in the
Shemshak Formation at the Namin stratigraphic section,
western Alborz.

Material & Methods

A total of 46 samples (from palynologically promising
intervals within the Shemshak Formation) were prepared
using standard processing procedures (e.g., Traverse 2007;
Phipps and Playford 1984). Samples were treated by acids
(10%—50% hydrochloric acid to dissolve carbonates and
40% hydrofluoric acid to remove silicates), followed by the
application of hot 50% HCI to dissolve silica-gel formed
during HF treatment. The residues were then further treated
with saturated ZnCl, for mineral separation. All residues were
sieved through a 20pum mesh prior to making strew slides.
Three slides of each preparation were examined by a
transmitted light microscope. The slides were stored in the
collection of the School of Geology, Tehran University, Iran.

Discussion of Results & Conclusions

Diverse and moderately preserved palynofloras dominated by
miospores, dinoflagellate cysts, acritarchs, fungal spores and
foraminiferal test linings occur in surface samples of the

d http://dx.doi.org/10.22108/jssr.2021.124764.1182

Shemshak Formation in the Namin stratigraphic section,
northwestern Iran.

Sporomorph EcoGroups data and associated plant
communities are considered as an available approach used to
draw palaeoecological inferences for their host strata (Abbink
1998; Abbink et al.2004). This method was used for the
Shemshak Formation in the Namin stratigraphic section.
Miospores typifying all the six plant communities are
retrieved from the material examined. The least and most
abundant miospores taxa are those related to Pioneer and
Lowland SEGs. Based on the SEG data from the Shemshak
Formation's palynological assemblages, declination of
miospores representing upland/lowland plant communities as
well as  proliferation  of  those  characterizing
Lowland/Coastal-Tidal plant associations is interpreted to
signify relatively low sea-level and sedimentation in a
marginal marine setting or a marine-influenced delta.

Furthermore, such palynological evidence as high
frequency of proximate dinocysts and prominent
equidimensional opaque/blade-shaped opaque
palynomacerals ratio in the samples examined suggest
accumulation in a dysoxic shallow marginal marine or a sea-
influenced delta depositional setting. Additionally, the
notable phytoclasts/marine palynomorphs ratio and the
relative abundance of transparent in relation to opaque
amorphous organic matter (AOM) seem to support this
generalization.
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Fig 1- Location map of the upper part of the Shemshak Formation, Namin stratigraphic section.
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Table 2- Classification of sporomorph ecogroups of the upper part of shemshak formation in namin
stratigraphic section according to the model of Abbink 1998; Abbink et al. 2004

Upland

Podocarpidites sp. cf. ellipticus Other bisaccate pollen

Lowland
Anapiculatisporites sp. Dictyophyllidites mortonii
Biretisporites sp. Ischyosporites spp.
Chasmatosporites apertus Gleicheniidites senonicus
Chasmatosporites major Klukisporites scaberis
Concavissimisporites verrucosus Klukisporites variegatus
Contignisporites burgeri Kyrtomisporis laevigatus
Converrucosisporites pricei Matonisporites crassiangulatus
Converrucosisporites sp. A Murospora florida
Converrucosisporites sp. B Osmundacidites senectus
Cyathidites australis Osmundacidites wellmanii
Cyathidites minor Striatella seebergensis
Cycadopites crassimarginis Striatella patenii
Cycadopites follicularis Striatella jurassica
Cycadopites granulatus Striatella sp.
Cycadopites sp. Todisporites major
Deltoidospora sp. Todisporites minor
Dictyophyllidites harrisii Toripustulatisporites sp.
Dictyophyllidites mortonii Verrucosisporites varians

River

Camarozonosporites ramosus Limbosporites lundbladii
Foveosporites pseudoalveolatus Limbosporites antiquus
Lycopodiacidites rugulatus Limbosporites denmeadii
Neoraistrickia parvibacula Limbosporites sp.
Neoraistrickia sp.

Pioneer
Cerebropollenites macroverrucosus

Coastal
Araucariacites australis Callialasporites trilobatus
Callialasporites dampieri Callialasporites microvelatus

Callialasporites segmentatus

Tidally-influenced

Alisporites australis Alisporites microvelatus
Alisporites grandis Densoisporites velatus
Alisporites lowoodensis Retitriletes sp.

Upland = »Coastal Tidal River sss==Pioneer ssms| owland

Percentages

Sample No.
el el B 5 Sdad Wile GBS S () 000 ) gl slgrs S ST Slsl B Sk Sl ged Y IS
Fig 3- Diagram of frequency changes of the various sporomorph ecogroups in the upper part of the shemshak
formation, namin stratigraphic section.
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Fig 4- Diagram of relative abundance [%0] of spores to pollen in upper part of the shemshak formation, namin
stratigraphic section.
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Table 3- Percentage of relative abundance of different palynological elements in the upper part of the Shemshak
Formation, Namin stratigraphic section

Brown Opaque Transparent Pollen Marine Sample
palynomacerals  Aom Aom P2 Pl grains Spore  palynomorphs Nao.
20.5 20.9 14.1 11.9| 30 0 2.6 0 1
25.3 18.8 6.4 7 1354] 05 6.6 0 2
19.5 17.3 11 18.8 | 28.5 1.5 1.9 1.5 3
30.7 20.8 8.2 9.1 |25.3 2.5 34 0 4
12.2 6.1 29 12.2 | 40.5 0 0 0 5
18.5 6.4 10.3 9.7 | 40.1 1.7 11.9 1.4 6
30.8 20.5 22 3.7 1152] 05 7.3 0 7
30 9.7 22.4 8.8 | 16.2 0.2 6.5 6.2 8
25.3 10.3 23.4 63 |184] 05 14.7 1.1 9
28.6 11.4 20.2 9.8 | 15.3 0.4 13.1 1.2 10
20.1 8.1 13 7.8 | 35.2 0 15.6 0.2 11
20.1 11.1 30 104]18.7] 05 4.9 4.3 12
28.5 20.4 32 6.5 | 11.4 0 0.3 0.9 13
2573 19.4 28.8 105|124 0.4 1.6 1.6 14
30.8 25.2 21.9 102 ] 84 0 2.4 1.1 15
36.7 25.8 16.5 104 ] 46 0 2.7 3.3 16
28.6 20.9 12.9 9.8 | 20.7 1.7 2.6 2.8 17
28.3 28.3 17.2 8.1 |124] 1.8 33 0.6 18
253 18 26.3 11.3] 15 0 0 4.1 19
247 20.7 24 123 | 17.1 0.6 0 0.6 20
27.8 20.6 19.3 10.3] 15.8 0 2.7 3.5 21
38.5 15.5 15.5 89 | 17.2 0 4.4 0 22
18.8 14.6 9.8 20.2 | 35.6 0.3 0.2 0.5 23
30 22.1 20.5 84 |13.7] 03 2 3 24
345 18.3 25.1 6.7 14 0.1 0.1 1.2 25
30.3 18 28 103 [ 11.8 0 0.7 0.9 26
30.2 30.5 7.4 13.4] 18.2 0 0 0.3 27
10.6 11.4 6.3 2451472 0 0 0 28
13.1 12.8 12.1 21.9 | 40.1 0 0 0 29
8.6 7 6.2 33.6| 446 0 0 0 30
15.4 20 16.4 12,9 | 35.3 0 0 0 31
43 7 9.7 353 | 41 0 2.7 0 32
16 22.8 13.8 21.5]1259 0 0 0 33
73 16.1 16.7 229 37 0 0 0 34
355 28.3 8.9 109 16 0 0.4 0 35
20.8 30.3 16 9.5 | 234 0 0 0 36
20.4 13.7 22.5 94 |256] 02 6.2 2 37
459 25.6 18.1 43 | 42 0 0.3 1.6 38
33.8 20.7 22.8 9.7 | 8.7 0 4.3 0 39
28.2 22.8 18.9 8.9 | 204 0 0.5 0.3 40
30.7 25.3 17.8 122 13.7 0 0.3 0 41
16.6 9.6 9.9 20.2 | 43.7 0 0 0 42
8.3 14.6 14 2781353 0 0 0 43
33 10 17 7 32 0 1 0 44
3.4 0.8 6.7 26.1| 63 0 0 0 45
0 2 9.3 4481439 0 0 0 46
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Fig 5- Demonstration of changes in environmental interpretation factors and main elements of palynology along
the stratigraphic column of the upper part of Shemshak Formation in Namin stratigraphic section
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Fig 6- Diagram of relative abundance of spores, pollen and marine palynomorphs in the upper part of the
shemshak formation, namin stratigraphic section.

(%]
(]
oo
©
-
=
[}]
(%)
—
(]
a

1 3 5 7 9 111315171921232527293133353739414345
Sample No.

Siad Ll S8 Sidu med wbidana 5 55 gz Gbes S o 1ol l5 505 -V JSE
Fig 7- Diagram of relative abundance of the wood tissues in the upper part of the Shemshak Formation, Namin
stratigraphic section
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Table 4- Index sporomorphs of plant groups compatible with lowlands and plains, compatible with coastal areas,
compatible with highlands and their relationship with climate change (after Abbink et al. 2004)

Spore/pollen genera

Ecological type

Araucariacites
Callialasporites
Chasmatosporites
Cyathidities
Dictyophyllidites
Gleicheniidites
Klukisporites
Todisporites
Calamospora
Osmundacidites
Matonisporites
Contignisporites
Concavissimisporites
Deltoidospora

Cooler/ drier

Cooler/ drier

Cooler/ drier
Warmer/ Wetter
Warmer/ Wetter
Warmer/ Wetter
Warmer/ Wetter
Warmer/ Wetter
Warmer/ Wetter
Warmer/ Wetter
drier / Warmer
drier / Warmer
drier / Warmer
drier / Warmer
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Fig 8- Climate change diagram of the upper part of the shemshak formation, namin stratigraphic section.
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Plate 1- Fig. 1. Cyathidites minor Couper 1953; Proximal focus. Fig. 2. Murospora

florida (Balme) Pocock 1961; Proximal focus. Fig. 3. Striatella jurassica Madler
1964; Distal focus. Fig. 4. Kyrtomisporis laevigatus Madler 1964; Proximal focus.
Fig. 5. Klukisporites scaberis (Cookson & Dettmann) Dettmann 1963; Distal focus.
Fig. 6. Klukisporites variegatus Couper 1958; Distal focus. Fig. 7. Lycopodiacidites
rugulatus (Couper) Schulz 1967; Proximal focus. Fig. 8. Matonisporites
crassiangulatus  (Balme) Dettmann 1963; Proximal focus. Fig. 9.
Camarozonosporites ramosus (de Jersey) McKellar 1974; Proximal focus. Fig. 10.
Foveosporites pseudoalveolatus (Couper) McKellar 1998; Proximal focus. Fig. 11.
Gleicheiniidites senonicus Ross emend. Skarby 1964; Proximal focus. Fig. 12.
Contignisporites burgeri Filatoff, McKellar & Price 1988; Distal focus. Fig. 13.
Todisporites major Couper 1958; Proximal focus. Fig. 14. Callialasporites dampieri
(Blme) Sukh Dev 1961; polar views. Fig. 15. Alisporites lowoodensis de Jersey 1963;
Median focus.
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PLATE 2
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Plate 2- Fig. 1. Dichadogonyaulax sellwoodii (Sarjeant 1975) Stover & Evitt 1978. Fig.
2. Ctenidodinium sp. cf. C. cornigerum (Valensi 1953) Jan 1978. Figs. 3, 4.
Ctenidodinium contiuum Gogth 1970. Fig. 5. Valensiella ovulum (Deflandre 1947)
Eisenack 1963. Figs. 6, 7. Nannoceratopsis graciliss Alberti 1961 emend. Evitt 1962.
Figs. 8, 9 Pareodinia ceratophora Deflandre 1947. Fig. 10. Michystridium sp. Fig. 11.
Wood debris. Fig. 12. Fungal spore. Fig. 13. Foraminiferal test lining. Fig. 14. Blade-
shape Opaque palynomaceral. Fig. 15. Equidimensional Opaque palynomaceral.
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