https://jssr.ui.ac.ir/?lang=en
Journal of Stratigraphy and Sedimentology Researches
E-ISSN: 2423-8007
Vol. 40, Issue 2, No. 95, Summer 2024, pp 1-26
Received: 26.04.2024  Accepted: 05.07.2024

Research Paper

Facies, sedimentary environment and log facies of the Hojedk Formation (Middle Jurassic) in Parvadeh Tabas

Coal Mine, South of Tabas

Najmeh Mahdieh NajafAbadi
MSc of Geology, Department of Geology, Faculty of Science, University of Isfahan, Isfahan, Iran
njmahdieh@gmail.com

Mohammad Ali Salehi*
Associate Professor, Department of Geology, Faculty of Science, University of Isfahan, Iran
ma.salehi@sci.ui.ac.ir
Vesal Yahya Sheibani
Assistant Professor, Department of Geology, Payame Noor University of Tabas Center, Tabas, Iran
v.y.sheibani@pnu.ac.ir

Abstract

The Middle Jurassic Hojedk Formation in the Parvadeh Coal Mine (90 km south of Tabas) has been studied. The study area is
structurally located on the northern Tabas Block in the north of the Parvadeh—Nayband coal-bearing basin, east-central Iran. The
Hojedk Formation has a thickness of 40 meters in the studied outcrop section. Five lithostratigraphic units have been identified,
which mainly consist of sandstones, shales, conglomerates, siltstones and thin bioclastic sandy limestone. Based on field and
petrographic studies, four groups of lithofacies including coarse- (Gem and Gt), medium- (St, Sp, Sh and Sr) and fine-grained clastic
(FI and Fm) as well as carbonate facies (echinoid brachiopod grainstone-packstone) have been identified in the Hojedk Formation.
The architectural elements of channels and point bars of a meandering tidal creek and coastal plain swamp have been identified in
the Hojedk Formation and its palaeodepositional conditions can be attributed to the tidal flat of a marginal marine siliciclastic
environment. To investigate the characteristics of the Hojedk Formation in the subsurface, the electrical facies were defined in an
exploration borehole in the eastern part of Parvadeh Mine. In this borehole, the Hojedk Formation is 48 meters thick, and four
electro/log facies have been identified by considering the gamma-ray motif and resistivity logs. These electro facies are compatible

with the sub-environments of coastal sand flats, tidal channels and coastal plain swamps.
Keywords: Tabas Block, Hojedk Formation, Middle Jurassic, Facies, Log facies

Introduction

Central-East-Iranian-Microcontinent is a part of Iran Plate,
which can be structurally divided into Lut, Tabas and Yazd
blocks (Takin 1972; Aghanabati 2004). The tectono-sedimentary
evolution of east-central Iran during the Late Triassic to the
Late Jurassic is governed by the Cimmerian orogenic events
(Fursich et al. 2005; Seyed-Emami et al. 2004, 2020; Wilmsen et al.
2009, 2021). TheHojedk Formation is the last
lithostratigraphic unit of the Shemshak Group in east-central
Iran, which during the Middle Jurassic in this area was
affected by Cimmerian tectonic events resulting in large
thickness and facies variations (Wilmsen et al. 2009).
Biostratigraphic studies have led to determining the age of
this formation (early Bajocian) in eastern central Iran (Seyed-

Emami et al. 2020). Macrofloras, palynology and sedimentary
environment analysis have been conducted on the Hojedk
Formation in Tabas Block, which has led to the
reconstruction of the palaeoenvironmental and palaeoclimatic
conditions of this formation (Vaez-Javadi and Mirzaei-Ataabadi
2006; Vaez-Javadi 2016; Badihagh et al. 2019; Khalilizadeh et al.
2023; Salehi et al. 2023). Based on preliminary studies
conducted in the northern part of Tabas Block, the Hojedk
Formation was formed in different sub-environments
including lakes, coastal plains, deltas, fluvial and flood plains
as well as the marine environment (Seyed-Emami et al. 2006).
Due to the importance of the Hojedk Formation in the
reconstruction of the tectonic-sedimentary evolution of
northern Tabas Block during the Middle Jurassic as well as
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its coal resources, this succession has been studied in the
outcrop and subsurface sections in the Parvadeh Coal Mine.
The facies and sedimentary environment of this formation are
still less known in many areas of the northern Tabas Block,
including the Parvadeh Coal Mine area. Considering the
extensive coal reserve of 1.1 billion tons in the northern
Tabas Block, this region is important for detailed geological
studies for the exploration of workable coal seams. To
reconstruct the palaesoenvironmental deposition of the Hojedk
Formation, field, subsurface and laboratory studies were
carried out and all the data were integrated with the
geological information of the area. Furthermore, the
identification of log facies of this formation in the exploration
boreholes, drilled in eastern Parvadeh Mine, is useful for coal
exploration, discovery and production from the coal-bearing
strata of the studied area.

Material & Methods

The outcrop section of the Middle Jurassic Hojedk Formation
was logged and measured by Jacob's staff (Sdzuy and
Monninger 1985) in the western part of the Parvadeh Coal
Mine. Sampling was done systematically and sometimes
according to the identical facies changes. In total 25 hand
specimens were collected and thin sections were prepared
from the sandstone and limestone samples. Clastic facies
have been identified and classified based on Miall's
classification (Miall 1985, 2014). Carbonate facies have been
classified based on Dunham’s scheme for carbonate rocks
(Dunham 1962), and microfacies character defined based on
criteria described by Fligel (2010). In addition, a subsurface
study has been carried out on an exploration borehole
(BH#341), which was drilled in the eastern part of the
Parvadeh Mine. The lithostratigraphy and sedimentological
characteristics of this formation in the borehole were
compared with the adjacent studied outcrop section.
Graphical and Gamma-ray well logs motifs of the borehole
have been used in this study for electrical/log facies
identification.

Discussion of Results & Conclusions

In this research, the Hojedk Formation is studied in the north
of Parvadeh-Nayband coal basin, 90 km south of Tabas
(Parvadeh Coal Mine). Based on field studies, five
lithostratigraphic units have been identified. The succession
mainly consists of sandstones, shales, conglomerates,
siltstones and thin bioclastic sandy limestone. Clastic facies
were defined in the field by considering lithology,
sedimentary  structure,  geometry, stratal  surface,
palaeocurrent and fossil/trace fossil content. Four groups of
facies including coarse-, medium- and fine-grained clastic
facies and one carbonate facies have been identified. Two
coarse- (Gem and Gt), four medium- (St, Sp, Sh and Sr), and
two fine-grained facies including FI and Fm were identified
in the field. Some medium-grained facies are bioturbated and
sometimes show vertical cylindrical burrows (e.g. Skolithos).
The carbonate microfacies recognized based on rock texture
(echinoid brachiopod grainstone-packstone), is equivalent to
the standard microfacies (SMF) 18. The latter facies were
formed in carbonate bioclastic sand shoals in a marginal
shallow marine mixed environment. In order to identify the
architectural elements in the Hojedk Formation, features such
as the lithology, stratal surface, geometry, and their
associated facies have been considered. In the studied
succession, three architectural elements including channel
and point bars of a meandering tidal creek and coastal plain
swamp have been identified in the Hojedk Formation. This
formation also has been investigated in the subsurface section
(exploration borehole No. 341) in the eastern part of the
Parvadeh Coal Mine. In this borehole, the Hojedk Formation
is 48 meters thick and consists of sandstones, shales,
limestones and siltstones. In this study, four electrical facies
(log facies) were identified in the Hojedk Formation, which is
compatible with the sub-environments of coastal sand flats,
tidal channels, crevasse splay and coastal plain swamps.
According to the identified lithofacies, microfacies,
architectural elements and log facies in vertical and lateral
distribution, the sedimentary environment of the Hojedk
Formation in the studied outcrop and borehole is attributed to
a tidal flat of a marginal marine siliciclastic environment.
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Fig 1- Road map of the studied area along with the border of the structural blocks of East Central Iran is
shown (modified after Wilmsen et al. 2009). The studied area is located in the Parvadeh Coal Mine in eastern

part of the Tabas Block.
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Fig 5- Field view of coarse- and medium-grained lithofacies identified in the Hojedk
Formation; A- Clast supported conglomerate lithofacies related to the base of the
Parvadeh Formation (Gem); B- Trough cross-bedding conglomerate facies (Gt); C-
Trough cross-bedding sandstone facies (St); D- Planar cross-bedding sandstone
facies (Sp); E- Horizontal laminated sandstone facies (Sh).
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Fig 6- Field view (A to E) of medium to fine-grained lithofacies identified in the Hojedk
Formation; A- Ripple lamination sandstone facies (Sr); B- Ripple lamination sandstone facies
with bioturbation (Sr); C- The Skolithos trace fossil in the ripple lamination sandstone facies
(Sr); D- Laminated mudstone facies (silt) (F1); E- mudstone facies without lamination (Fm); F-

Image of a rock slab from the echinoid brachiopod Grainstone-Packstone microfacies (MF1).
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Fig 7- Field view of architectural elements identified in the Hojedk Formation; A- channel
(CH); B- Point bar (PB); C- Coastal plain swamp (CPS)
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Table 1- Lithofacies identified in the Hojedk Formation and their characteristics (Miall 2014; Salehi et al. 2023)

Facte Facies name Characteristics Sedimentary PrOCESSES, facies
code association
Clast_supported, Red, pebble size, no sedimentary Pseudaplastic debris flow (inertial
1 Gem massive structure, the upper and lower boundry are
. ! . bedload, turbulent flow)
conglomerate erosional, contains macro fossils
. Red to light brown, set thickness
Gravel, stratified, . . . .
2 Gt . maximum 20 cm, pebble to granule size, Minor channel fills
trough cross bedding . .
immature, lower contact erosional
Trough cross- ngh_t brown_to light grey, fine- to Sinuous-crested and linguoid (3D)
3 St medium-grained, mature sandstone,
bedded sandstone . - dunes
lenticular or wedge-shaped bodies
Light brown, fine to medium-grained, Migration of 2D dunes in response
4 s Planar cross-bedded  mature sandstone, set thickness generally  to unidirectional currents on fluvial
P sandstone 0.5 m, lenticular to tabular geometry and bedforms, Transverse and linguoid
sigmoidal-shaped accretionary foresets bedforms (2-D dunes)
Deposited under the condition of
Horizontally red to pink, fine-grained, super-mature either upper or lower flow regime
5 Sh . S
laminated sandstone  sandstone by unidirectional currents, Plane-
bed flow (critical flow)
Wavey-rippled, Light brown to light grey, very fine to fine  Current ripple in fluvial
6 Sr cross laminated grain sand, mature sandstone, thin sheet floodplains, Ripples (lower flow
sandstone like geometry, set thickness generally 1 m  regime)
Dark grey, with frequent organic matter, Deposmon_ from Iower_ flow regime
. . - or suspension process in floodplain
Massive claystone to  clay size, set thickness generally 5 m, .
7 Fm - . ; - and overbank sub-environments,
siltstone upper contact is typically gradational, at
. . Overbank, abandoned channel, or
the top it becomes a sandstone facies . .
waning flood deposits
Deposition from lower flow regime
Horizontally Red to pink, clay and silt size, sheet like or suspension process in floodplain
8 Fl laminated claystone bodies and overbank sub-environments,
and siltstone Overbank, abandoned channel, or
waning flood deposits
Brachiopod, Red to brown, set thickness 20 cm, Denosited most likelv in carbonate
9 MF1 Echinoid Grainstone  contains microfossils and macrofossils P y

to Packstone

with grainstone texture

sand shoals
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Fig 8- The stratigraphic column of the Hojedk Formation in the Parvadeh Coal Mine area, along with the facies,
facies codes, sedimentary structures, structural elements and identified sedimentary environment
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Fig 9- Stratigraphic column of the Hojedk Formation in exploration borehole
No. 341 in East Parvadeh area. Gamma, gamma-gamma, resistivity logs and
electrofacies identified along the succession are shown.
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