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Geological map of studied area
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| 1Q2, young alluvial fans(Quaternary)
| |PLQmc, Silty marl. coglomerate(pliocene)
| ___|PLQc, Conglomerate.Sandeston(pliocene)
M m.s, Grey- red marls(Miocene)
Mms, Grey_ red marl (Miocene)
M m.s.l, Marl- calcareous(Miocene)
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Om mg, Marl silty(Oligo miocene)
| |ELI, Sandy limestone(Eocene)
El, Limestone(Eocene)
Pemls, Silty marl(Paleocene)
Pe |, Limestone Sandy(paleocene)
M ml, Homogeneous colored marle(Tertiary)
K2 ml, Marl silty(Certaceous)
pes, Light brown sandestone(Cretaceous)
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rock units(Jurassic)
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- A-D: Dinoflagellate: A-Operculodinium centrocarpum (KT36), B-Spiniferites ramosus (KT2), C-Palaeopridinium cretaceoum (KT13),
D-Polykrikos schwartzii (KT25), E-N: Spore: E-Cyathidites australis (KT2), F-Cyathidites concavus (KT2), G-Dictyophyllidites mortonii (KT9),
H-Indospora clara (KT9), I-Luminidites reticulatus (KT52), J-Retitriletes austroclavatidites (KT62), K-Retitriletes circolumenus (KT36),
L-Cicatricosisporites hughesii (KT36), M-Cibotiidites tuberculiformis (KT52), N-Clavifera rudis (K25), O-U: Pollen: O-Podocarpidites otagoensis
(KT13), P-Alisporites similis (KT9), Q-Podocarpidites exiguus (KT46), R-Podocarpidites ellipticus (KT52), S- Assamiapollenites inanis (KT53),
T- Tricolpites phillipsii (KT36), U- Cycadopites follicularis (KT9), V-X: Foraminifera: V-Elphidiella multiscissurata (KT37), W-Pseudolituonella
reicheli (KT49).
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1- Phytoclast

2- Structureless Organic Matter
3- Marine palynomorphus

4- Main palynological factors
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Global sea level curves and sinocyst abpundance across the K-T boundary
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Not to scale

Dinocyst
&) Spore Conglomerate

“® Pollen
(| Benthic Foraminifer Rondsaine Shale
@) Planktonic Foraminifer Siltstone % Limestone ¥ Studied area
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Palynofacies parameters Statistical analysis on spore, pollen and microplankton percent

Sample Number  SOM % Phytoclast % Marin palynomorph %  Sample Number Spore% Pollen%  Microplankton%

K-T2 1.4 97.9 0.7 K-T2 0.0 81.8 18.2
K-T3 13.6 86.4 0.0 K-T3 25.0 75.0 0.0
K-T4 17 98.3 0.0 K-T4 0.0 100.0 0.0
K-T6 13.8 84.4 1.8 K-T6 0.0 53.3 46.7
K-T9 24.5 74.9 0.6 K-T9 333 53.3 133
K-T13 2.7 96.9 0.4 K-T13 16.7 66.7 16.7
K-T15 13 98.7 0.0 K-T15 0.0 0.0 0.0
K-T17 325 67.0 0.5 K-T17 0.0 60.0 40.0
K-T25 8.2 89.6 2.2 K-T25 111 66.7 22.2
K-T26 18.1 81.2 0.7 K-T26 0.0 60.0 40.0
K-T27 311 68.6 0.2 K-T27 0.0 66.7 333
K-T34 18.8 79.8 1.4 K-T34 0.0 66.7 333
K-T36 8.2 82.8 9.0 K-T36 115 60.3 28.2
K-T42 9.2 90.8 0.0 K-T42 0.0 100.0 0.0
K-T45 26.3 72.8 0.9 K-T45 0.0 66.7 33.3
K-T46 33.8 65.0 1.2 K-T46 0.0 90.9 9.1
K-T52 124 78.8 8.8 K-T52 9.4 54.7 35.9
K-T53 113 87.8 0.9 K-T53 0.0 60.0 40.0
K-T55 9.8 89.9 0.3 K-T55 0.0 83.3 16.7
K-T56 28.2 70.8 1.0 K-T56 0.0 80.0 20.0
K-T58 21.0 77.6 1.4 K-T58 12.5 75.0 12.5
K-T59 23.1 76.9 0.0 K-T59 0.0 100.0 0.0
K-T62 20.4 745 51 K-T62 15.0 50.0 35.0
K-T65 9.6 90.4 0.0 K-T65 0.0 100.0 0.0

K-T70 0.0 100.0 0.0 K-T70 0.0 100.0 0.0
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Introduction

Alborz Mountain (with East-West trend) in North of Iran and South of Caspian Sea has been created by the
collision of central Iran and South Caspian plates (Stocklin, 1974). Upper Cretaceous strata in the Alborz area
are consist of marine carbonates and marls that are different in western and eastern regions. Tertiary
conglomerates and sandstones strata disconformably overlie those. In the Northern Alborz, Cretaceous
carbonate strata are continuously overlain by shallow marine lower Paleocene layers (Rezaeian, 2009).
Cretaceous-Paleocene strata in the north flank of central Alborz are consist of 235 meters of carbonate,
siltstone, sandstone, and evaporitic layers. For reconstruction of the sedimentary environment in this strata, one
stratigraphic outcrop in the south of Sari city has been sampled and studied. In this study, benthic foraminifera,
palynomorphs, and palynofacies have been examined.

Materials and Methods

Seventy rock samples have been processed using the standard palynological processing method (Traverse, 2007).
In this method, carbonate and siliciclastic matters have been removed by HCL and HF (37%), then the residual
matter has been sieved and centrifuged (using ZnCly), and finally, palynological slides have been prepared. Also,
seventy thin sections in order to the identification of benthic foraminifera have been prepared. Finally, all data
have been plotted on diagrams using Corel Draw, Triplot, Adobe illustrator, and Excel software.

Discussion

The studied section from base to top is consists of carbonate strata with siliciclastic intercalation layers, marl,
argillaceous limestone, shale, and evaporate. To the identification of relative age and Cretaceous-Paleocene
boundary in the studied section, fossils content of samples have been studied. Four species of dinoflagellates,
ten species of spores, seven species of pollens, and two species of foraminifers have been identified. Based on
stratigraphic distribution of Tricolpites phillipsii (Ocampo et al., 2006; Schulte et al., 2010; Vajda and Raine,
2003; Willumsen and Vajda, 2010), Palaeopridinium cretaceoum (Ogg et al., 2016) and Elphidiella
multiscissurata, Campanian-early Paleocene age can be proposed for these strata. K-Pg boundary is identified
in the sample (K-T 36) based on the first appearance of Tricolpites Phillipsii index species. Thin section studies
lead to the identification of five sedimentary facies (evaporite, siltstone, litarenite, sublitarenite, and bioclast
packstone/wackstone) in the studied samples that proposed shallow marine carbonate ramp as a sedimentary
environment for these layers. Organic matter in palynological slides can be used as a paleontological factor to
reconstruct the paleoecology and sea-level changes in the past (de Araujo Carvalho et al., 2006). High
abundance of terrestrial palynomorphs (spore and pollens) and plants particles (phytoclasts) and low abundance
of marine palynomorphs (dinoflagellate, acritarch, chitinozoans, ...) and structureless organic matter (SOM)
can prove landward environments and relative sea-level fall event and vice versa (de Araujo Carvalho et al.,
2006; Handford and Loucks, 1993; Tyson, 1993). Palynological studies in this section show a relative sea-level
rise trend from the base of the section to the middle parts, then a relative sea-level fall trend from the middle
parts towards the end of the section. Moreover, there is a relative sea-level fall event across the K-T boundary
the can be correlated with the global sea-level diagram (eustasy). Based on this fact, we can say that the
Cretaceous-Paleocene basin in this area was connected to the open oceans.
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Conclusion

Cretaceous-Paleocene strata in the South of Sari (Northern Iran) are composed of carbonate, evaporate, and
siliciclastic sedimentary rocks. In this study, based on paleontological investigations and the appearance of
Tricolpites phillipsii (index species of Paleocene age), Cretaceous-Paleocene boundary has been identified in
K-T36 sample (133 meters from the base of section). Stratigraphical distribution of index fossils proposed a
Campanian-early Paleocene age for the studied strata. Facies studies lead to suggest a shallow carbonate
ramp as a sedimentary environment for these strata. Statistical analysis on palynological factors shows a
deepening upward trend from the base of the section to the middle parts. Then there is a shallowing upward
trend from the middle parts towards the end of the section. Moreover, one significant shallowing event can
be detected across the K-T boundary that can be correlated with global sea-level fluctuations that show us the
connection between this basins to the open oceans.
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