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Abstract

In the northeastern Jajarm region, within the structural zone of the Eastern Alborz, a complete sequence of the Elika Formation
(Early—Middle Triassic) and the Shemshak Group (Late Triassic—Middle Jurassic) is exposed. In this study, the upper part of the
Elika Formation and the Upper Triassic Shahmirzad Formation of the Shemshak Group were investigated based on lithostratigraphic
and petrographic analyses. The upper part of the Elika Formation, approximately 80 m thick, mainly consists of dolomite and
dolomitic limestone with stromatolitic structures and lacks fossils, indicating deposition in a tidal environment. The Shemshak
Group, with an approximate thickness of 2,050 m, comprises sandstones, silty sandstones, siltstones, shales, and fossiliferous
limestones, and is subdivided into the Shahmirzad, Alasht, Shirin-Dasht, Fil-Zamin, and Densrit formations. The Shahmirzad
Formation, about 285 m thick, predominantly consists of shale and sandstone and includes fossiliferous marker beds and diverse
petrofacies such as litharenite and lithic arkose. The results indicate that the Shemshak Group exhibits significant lateral variations
due to deposition in a fluvial-deltaic environment, and the observed litharenites reflect uplifted sequences associated with orogenic
activity and foreland basin subsidence. The results of this study provide a detailed lithostratigraphic framework and fundamental
data for identifying bauxite horizons and guiding future exploration.
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Introduction

The Shemshak Group in the Gol-e-Bini section, similar to
other exposures of this group, is predominantly composed of
siliciclastic deposits, including sandstone, siltstone, and silty
sandstone. This succession was previously investigated by
Fursich et al (2009). According to these studies, the total
thickness of the Shemshak Group was measured as 2,050
meters, comprising, from base to top, the Shahmirzad, Alasht,
Shirindasht, Fil-e-Zamin, and Dansirit formations.

In the Gol-e-Bini section, the lower boundary of the
Shemshak Group unconformably overlies the dolomitic strata
of the Elika Formation, whereas its upper boundary is
disconformably overlain by marly limestones and marls of
the Dalichai Formation. Both the lower and upper contacts
are erosional disconformities associated with two major

tectonic phases, namely the Early Cimmerian and Middle
Cimmerian tectonic events, respectively.

Variations in sedimentary successions among different
depositional basins emphasize the importance of stratigraphic
investigations, particularly lithostratigraphic subdivision, as
one of the fundamental components of regional geological
studies.

The relatively homogeneous lithological characteristics
and the scarcity of key beds have made the recognition of
lateral facies variations within the Shemshak Group
extremely difficult. Therefore, the present study focuses on a
detailed stratigraphic investigation of the upper part of the
Elika Formation and the basal formation of the Shemshak
Group, including the Shahmirzad Formation. These
formations were subdivided into lithological units, and where
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possible, key beds and marker horizons were identified and
introduced.

Materials & Methods

The study of the Shemshak Group has been carried out in two
stages: field and laboratory. Due to the lithological
homogeneity of the succession and the absence of distinct
key beds, tracing lateral facies variations within the
Shemshak Group is inherently difficult. In this research, after
a thorough review of previous studies and field surveys,
suitable stratigraphic sections were selected for examination.
Because mining activities and tectonic deformation have
disrupted parts of the original sedimentary succession, no
single complete stratigraphic section could be identified.
Consequently, the succession was examined in three separate
sections: Gol-e-Bini 4, Gol-e-Bini 6, and Zoo.

During field investigations, the sedimentary succession

was subdivided into lithological units based on bedding
characteristics, sedimentary structures, fossil content,
lithology, and both vertical and lateral facies variations.
For further description and analysis, samples were collected
from certain beds to prepare thin sections. In total, 100
sandstone samples were collected during fieldwork, of which
70 thin sections were prepared and examined using a
polarizing microscope.

Discussion of Results & Conclusions

The upper part of the Elika Formation, with a thickness of
about 80 meters, mainly consists of dolomites and dolomitics
limestone containing stromatolitic structures and lacking any
fossil content, indicating deposition in a tidal flat
environment.

The considerable thickness and lithological composition
of the Shemshak Group suggest sediment accumulation
within a shallow basin characterized by a high subsidence
rate, most likely within a foreland basin setting. Progressive

subsidence of the basin floor resulted in gradual landward
transgression and rising relative sea level, eventually leading
to the establishment of a carbonate platform upon which the
sediments of the Dalichai Formation were deposited.

Petrographic and Petrofacies analysis indicates that
carbonate and chert rock fragments are abundant in the basal
part of the Shemshak Group, whereas metamorphic rock
fragments appear in its upper part. These variations in rock
fragment composition are related to tectonic conditions and
provenance. The carbonate lithic fragments were most likely
derived from erosion of the Elika Formation, while the
metamorphic fragments were sourced from the Gorgan
Schists, which stratigraphically underlie the Elika Formation.

The dominant lithology of the Shahmirzad Formation
consists of shale interbedded with sandstone layers. A
fossiliferous limestone bed in the upper part of the formation
constitutes an important marker horizon within this
siliciclastic ~ succession. In addition, sandstone beds
containing autochthonous calamites in the middle part of the
formation represent another distinctive stratigraphic horizon.

The predominant petrofacies in the Shahmirzad
Formation include siltstone, litharenite with clay cement and
matrix, litharenite with carbonate cement, feldspathic
litharenite with carbonate cement, feldspathic litharenite with
siliceous cement, lithic arkose with carbonate cement, and
lithic arkose with clay cement.

The Shahmirzad Formation representing the basal unit of
the Shemshak Group that was deposited predominantly in a
fluvial depositional environment characterized by channel
sandstones, floodplain deposits, and swamp sediments. The
occurrence of thin coal seams, root horizons, plant fossil
remains and wood fragments, collectively indicate deposition
under warm and humid climatic conditions. Evidence for a
subsequent marine transgression is provided by carbonate
beds in the upper part of the formation containing bivalve and
echinoid fossils.
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Fig 6- Various lithological units of the Shamirzad Formation a: Shahmirzad Formation
section at Gol-Bini 4, b: Continuance of the Shahmirzad Formation sequence at Gol-
Bini 6, c: Upper part of the Shahmirzad Formation at the Zou 2 section, d: Unit 1
composed of sandstone with shale interbeds, e: 45 ¢cm thick conglomerate containing
clay and coal fragments, f: 1.20 m thick bedded bauxite at the basal part of the
sequence;
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Fig 6 continued
g: sandstone layer with an erosional surface and calamitid roots at the base, h: Unit 2 consisting of
shale with intercalation of sandstone, i: Unit 4 shale with intercalation of siltstone and fine-grained

sandstone, j: Unit 3 sandstone with plant fossils, k: Unit 5 sandstone containing calamites, I:
Concretion in the upper part of Unit 4;
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Fig 6. continued
m: Unit 7, the upper shale unit, with an abundance of bivalve fossils, n: Unit 6, shale with
intercalation of concretion-bearing sandstone in the Zou section, o: Green to gray, coarse-
grained rippled sandstone of Unit 9 in the Zou section, p: Unit 8, a fossiliferous limestone layer

in the upper part of the Shahmirzad Formation in the Zou section, q: The boundary between
the Shahmirzad and Alasht formations in the Zou section
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Fig 7- Microfcies types in the Elika and Shamirzad formations a: Quartz-bearing mudstone under plane-
polarized light, sample G4-3-3 (Shahmirzad Formation), b: Abundant skeletal grains including bivalves,
echinoids, and gastropods, with a low percentage of ooids, sample G4-10 (Shahmirzad Formation), c:
Peloidal packstone microfacies with fenestral fabric, sample G5-3, upper part of the Elika Formation,
d: Dolostone microfacies in the upper part of the Elika Formation, sample G5-2A, under plane-polarized

light
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Table 2- Point counting results for the Shamirzad Formation sandstones

Quartz | Feldspar Rock Fragment Cement
Monocrystal Polycrystal
Sample < or = ) -
o ) Wa 30> 3 Kf P | Che | Sed Ca | Me Ca F? Silic Cla | Acc [ Sum
Stright Crysta 1 t r | Oxi a ¥
vy | Crysta 1
1

G4-1 65 35 0 23 5 15 25 45 0 33 41 0 5 20 8 325

G4-3 68 31 0 26 8 17 30 49 0 40 35 0 10 26 5 354

G4-4 59 25 0 2 2 10 10 60 0 8 65 30 0 25 10 313

G4-5 62 32 0 20 3 17 22 50 0 36 62 0 8 19 6 337

G4-6 71 21 0 10 5 12 15 40 0 15 85 11 5 10 9 309

G4-8 48 17 0 10 7 65 17 25 0 10 95 10 5 0 12 282

G4-9 70 30 0 25 5 20 30 45 0 35 10 0 7 25 8 315

G4-12 85 41 0 17 8 37 6 8 5 6 47 15 0 55 9 334

G6-2 69 27 0 10 6 16 18 55 0 38 65 7 0 21 8 340

G6-3 56 24 0 15 8 25 21 45 0 22 81 9 0 10 20 336

Go6-4 60 22 0 13 5 21 19 43 0 27 75 5 0 5 12 307

Go6-5 63 35 0 27 6 21 35 55 0 37 45 10 8 22 9 378

Go6-6 68 28 0 22 7 18 28 46 0 40 9 0 9 27 8 315

72-1 61 25 0 25 9 22 27 49 0 45 15 0 0 25 10 320

722 59 30 0 24 5 19 30 42 0 40 23 0 0 29 8 314

72-3 105 63 0 15 17 18 12 15 0 12 10 0 35 15 11 334

124 66 27 0 21 15 35 15 12 0 15 75 0 0 10 8 304
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Table 3- Data recalculated for plotting in the Folk classification triangle

Q% F% R%
G4-1 49.00 7.97 43.03
G4-3 44.96 8.99 46.04
G4-4 46.99 6.56 46.45
G4-5 47.11 8.26 44.63
G4-6 53.97 8.99 37.04
G4-8 46.88 20.63 32.50
G4-9 47.17 9.43 43.40
G4-12 68.75 21.63 9.62
G6-2 44.35 9.21 46.44
G6-3 43.98 15.28 40.74
G6-4 45.24 12.38 42.38
G6-5 44.01 9.51 46.48
G6-6 45.04 9.54 45.42
Z2-1 41.11 11.48 47.41
Z2-2 44.49 9.45 46.06
Z2-3 69.58 13.69 16.73
72-4 54.03 23.70 22.27
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Fig 8- Folk classification triangle representing the litharenite,
feldespatic litharenite and lithic arkose composition in the

Shamirzad Formation sandstones
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Fig 9- Petrofacies types in the Shamirzad Formation a: Siltstone petrofacies,
b: Litharenite petrofacies with clay cement and matrix, c: Litharenite
petrofacies with carbonate cement, d: Feldspathic litharenite petrofacies
with carbonate cement e: Feldspathic litharenite petrofacies with siliceous
cement, f: Lithic arkose petrofacies with carbonate cement, g: Lithic arkose
petrofacies with clay cement.
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