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In order to investigate and understand the dolomitization model of
Shahbazan Formation in the south-west Dareh Shahr, a 65-meter-thick
stratigraphic section located in the Kabir Kuh anticline has been selected
and studied and sampled. The lithology of this formation is mostly
dolomite and dolomitic limestone. Petrological studies on the texture of
dolomites led to the identification of four groups of dolomites: (very fine
crystal dolomites, medium crystal dolomites, coarse crystal dolomites,
and very coarse crystal dolomites in fracture and pores filling).
Preservation of primary sedimentary textures, such as intraclasts, algal
laminae and fenestral fabric, absence of fossils and evaporite minerals,
and absence of delayed diagenetic processes, indicate the tidal model for
primary very microcrystalline dolomites. The concentration of minor
elements (Fe and Mn) in primary dolomites is the lowest, while the
concentration of these elements is the highest in secondary dolomites.
Also, the concentration of other secondary elements such as (Sr and Na)
is the highest in primary dolomites, while the concentration of these
elements in secondary dolomites is the lowest, which indicates a shallow
to medium and deep burial diagenesis environment. Based on elemental
geochemical studies on the main elements Ca and Mg and secondary
elements Na, Sr, Fe, Mn for the studied dolomites as well as textural
studies on the identified dolomites, it is possible to model the
dolomitization of the formation attributed to seepage and then shallow to
medium and deep burial to the dolomitization model.
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Extended Abstract

Introduction

The origin of dolomites can be interpreted based
on mineralogy, crystal size and fabric,
sedimentological features, elemental and
isotopic fractionation, salinity, temperature,
composition of fluids and diagnostic and
regeneration conditions. By adding geochemical
data to petrographic data, the program can
provide a better understanding of the origin,
time of formation, composition of dolomitizing
fluids, dolomitization model, and diagenesis
process. Eocene-aged carbonate sediments of
the Shahbazan formation are exposed in
Lorestan and parts of the high Zagros. The
sample section of this formation in the southeast
of Lorestan basin (northeast of Khuzestan
province) at a close distance from the southeast
of Talehzang railway station along with the
sample section of Talehzang Formation for the
first time by James and Wynd (1965) was
selected, size has been taken and introduced.
The most important feature of the Shahbazan
Formation in the Zagros sedimentary basin is the
diagenesis process of dolomitization, according
to which, this formation is characterized by a
creamy white color and regular layering in terms
of thickness (James and Wind, 1965). The
investigated area is located 8 kilometers south-
west of Darehshahr city, which is accessible to
Abdanan through the asphalted road of
Darehshahr. This section has the geographical
coordinates of "E 47 35' 20" east longitude and
N 320 24' 25" north latitude. According to the
geological map of 1/100000 of Ilam and
Darehshahr city, Mesozoic and Cenozoic units
are exposed. From the units of the Mesozoic Era,
the formations of the Bangestan Group include
the Sarvak Formation (shale- carbonate
lithology), Surgah (shale lithology), Ilam (shale
and carbonate mudstone lithology) and Gurpi

Formation (shale - mudstone lithology),
Cenozoic units include Pabdeh Formation
(shale- mudstone carbonate), Asmari

(carbonate) and  Shahbazan  (dolomite)
formations, and Gachsaran formation
(carbonate-evaporite). The lower boundary of
Shahbazan Formation with the shale and marl
units of Pabdeh Formation is distinct and its
upper boundary with the carbonate units of
Asmari Formation is gradual.

Material and Methods

Based on the geological map of Darehshahr city
with a scale of 1/100000, the desired section was
selected and sampled on the southern edge of
this anticline. Easy navigation, high thickness,

lack of covering, and facies changes were
among the things that were considered in the
selection of the study section. Based on
lithological and facies changes, 65 samples were
taken from the strata units of this formation to
prepare thin sections. (Thin sections were
prepared at Ferdowsi University of Mashhad).
Petrological studies were carried out by
Olympus-BH2 polarizing microscope with XPL
and PPL light at Ferdowsi University of
Mashhad. Naming carbonate rocks according to
the method (Dunham, 1962) and in order to
identify calcite mineral from dolomite, and iron-
bearing dolomites, calcite cements and dolomite
cements, staining with a mixture of alizarin red
and potassium ferrocyanide was done by the
method (Dickson, 1965). The nomenclature of
dolomites was based on the textural
classification of Sibley and Gregg (1987) and
Mazallo (1992). For the size of dolomite
crystals, the criterion provided by (Folk, 1965)
and Adabi (2009) was used. In this study, 13
samples of dolomites (5 samples of primary
dolomites and 8 samples of secondary
dolomites) were analyzed by EDX method.
(EDX analysis and SEM imaging of dolomites
have been done in the central laboratory of
Lorestan University). Electron imaging of
microcrystalline dolomites and other dolomites
has also been done in Lorestan University. The
position of the samples taken on the layered rock
column of Shahbazan Formation in the section
in question is shown.

Results and Discussion

Very fine crystal dolomites (dolomicrite):
This type of dolomites with a mosaic texture of
one size (unimodal) in sizes between 10 and 40
microns was identified in the studied sections.
This type of dolomites has semi-shaped planar
borders, which is equivalent to the Planar-S
texture of Mazallo (1992) and Sibley and Gregg
(1987) and the Idiotopic-S texture of Greg and
Sibley (1984) and (Adabi, 2009). The dense,
dark-colored and fossil-free fabric of this type of
dolomites and the presence of early sedimentary
textural evidence such as algal lamination,
intraclastic fragments, scattered grains of quartz
debris, and fenestral fabric in them seem to be
under the surface conditions and temperature
that probably formed simultaneously with
sedimentation or in the early stages of diagenesis
in the upper tidal or intertidal environment. Both
nucleation factor and crystal growth rate
increase with increasing temperature. Granular
particles have very large surfaces compared to
their volume, and therefore the nucleation rate in
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them is high. If the rate of nucleation is higher
than the rate of crystal growth, even at a higher
temperature, relatively microcrystalline
dolomites are formed (Sibley and Gregg, 1987).
Medium crystal dolomites (dolomicrosparite)
Medium crystal dolomites were identified as
shaped to semi-shaped in sizes between 40 and
100 microns in the studied sections (Figure 8).
This type of dolomites is equivalent to the
Idiotopic-P fabric of Sibley and Gregg (1987)
and the Planar-P dolomites of Mazallo (1992)
(Adabi, 2009). Medium crystal dolomites are
usually created from the recrystallization of fine
crystal dolomites. This type of dolomites is
abundant in limestone facies. Since the fossil
fragments in these facies are less affected by
dolomitization, it is a reason that rhomboidal
dolomite crystals have started to grow
preferentially in the fine-grained mud matrix.
Coarse crystal dolomites (Dolosparite): This
type of dolomites was identified as semi-shaped
and shaped mosaics with sizes between 100 and
250 microns and an average of 150 microns in
the studied sections. This type of dolomite is
equivalent to the Idiotopic-S fabric of Greg and
Sibley (1984) and Planar-P dolomites of
Mazallo (1992). In many crystals of this type of
dolomite, the common boundaries between the
crystals are straight and in some of them, the
interface of the crystal surfaces is well
preserved.

Very coarse crystal dolomites filling fractures
and pores: In the studied sections, this type of
dolomites was observed in the form of shaped to
semi-shaped and in the sizes of several crystals
(larger than 250 microns) as filling of fractures
and holes in the rock. This type of dolomites is
the result of the last stages of diagenetic
processes. The staining of this group of
dolomites with potassium ferrocyanide indicates
the distribution of iron element in coarse crystals
and burial in this group of dolomites, which can
be due to the restoration of the diagenetic
environment of dolomites.

Elemental geochemistry of the studied
dolomites: The concentration of major and
minor elements in Shahbazan Formation
dolomites is listed in Table 1. The total values of
other secondary elements are less than 0.5% and
they are not included in the analysis table.
Samples 1 to 5 are related to primary
microcrystalline  dolomites  (dolomicrites),
samples 6 to 9 are related to medium crystal
dolomites (dolomicrosparites) and samples No.
10to 13 are related to dolomites. They are coarse
crystals (dolosparites). In the analysis table, the
values of maximum, minimum and average

concentration of main and secondary elements
for each group of dolomites are also mentioned.
Dolomite type 1 (sedimentary type): The fabric
and very small size of the crystals of this group
of dolomites, preservation of primary
sedimentary textures, such as intraclasts, algal
laminae and fenestral fabric, absence of fossils
and evaporite minerals and also the lack of
evidence that shows their formation under the
influence of delayed diagenetic processes, it
seems that this type of dolomites under surface
conditions, low temperature and in intertidal
environment is formed.
Dolomite type 2 and 3 (diagenesis type): This
type of dolomite is mostly formed by
recrystallization or replacement of very fine
crystal dolomites. The magnesium required for
this group of dolomites is supplied from trapped
seawater or intra-pore water and diagenesis of
clay minerals during burial. According to the
petrographic studies and elemental analysis
studies, it can be concluded that the
dolomitization model of the formation in
connection with the tidal flat model, seepage and
then shallow to medium and deep burial.

Conclusion

Petrographic studies on the texture of dolomites
led to the identification of four groups of
dolomites (very fine crystal dolomites, medium
crystal dolomites, coarse crystal dolomites and
fracture filling very coarse crystal dolomites).
Microcrystalline dolomites are in the group of
primary dolomites and other dolomites are in the
group of secondary dolomites. Preservation of
primary sedimentary textures, such as
intraclasts, algal laminae and fenestral fabric,
absence of fossils and evaporite minerals, and
absence of delayed diagenetic processes,
indicate the tidal model for primary very
microcrystalline dolomites. The concentration
of minor elements (Fe and Mn) in primary
dolomites is the lowest and while the
concentration of these elements is the highest in
secondary dolomites. Based on elemental
geochemical studies on the main elements Ca
and Mg and secondary elements Na, Sr, Fe, Mn
for the studied dolomites as well as textural
studies on the identified dolomites, it is possible
to model the dolomitization of the formation
attributed to seepage and then shallow to
medium and deep burial to the tidal model.
Considering the young age of Shahbazan
Formation (Eocene), it can be said that the
studied dolomites in this formation have not yet
reached the crystalline order (stable).
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Fig. 4. a: Fine dolomite facies with dense fabric and dark color. b) Algal lamina in the facies of fine crystal dolomite. c:

Muddy intraclasts fragments in the dolomite facies are very fine (pay attention to the roundness of the fragments). d:
Fenestral porosity in very fine-grained dolomite facies. e: Dolomicrite with detrial quartz in size of silt. f: Algal

intraclasts in the dolomicrite facies.
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SEM HV: 15.0 kV WD: 12.73 mm | MIRA3 TESCAN SEM HV: 15.0 kV : WD: 12.34 mm

View field: 173 ym Det: SE 50 ym View field: 64.9 ym Det: SE 20 pm
SEM MAG: 1.20 kx  Date(m/dly): 10/30/24 Performance in nanospace SEM MAG: 3.20 kx Date(m/dly): 10/30/24 Performance in nanospace
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Fig. 5. a and b: SEM images of very fine crystalline dolomites. Note to euhedral dolomite crystals in micrite matrix.
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Fig. 6. Analysis spectrum (EDX) related to very fine crystal dolomites. Note to the abundance of magnesium and
strontium elements and the lack of iron and manganese elements in these dolomites. The presence of iron element in
these dolomites is due to the presence of iron oxides in the samples during the analysis and they are not related to the
iron in the dolomite network.
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SEM HV: 15.0 kV WD: 12.36 mm MIRA3 TESCAN

View field: 173 pym Det: SE 50 ym
SEM MAG: 1.20 kx | Date(m/dly): 10130724
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Performance in nanospace

Fig. 7. a: Medium dolomite facies resulting from the recrystallization of fine dolomites. b: SEM image of medium

dolomites.
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View field: 173 pm Det: SE 50 ym
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Fig. 8. a: Coarse crystalline dolomite facies. b: Coarse crystal dolomites filling the cavity
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Fig. 9. a: Very coarse crystal dolomites (saddle type) filling rock fractures. b: Very coarse-grained dolomites that have
appeared in turquoise color after rusting with potassium ferrocyanide, indicating the presence of iron in their network.
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Fig. 10. Analysis spectrum (EDX) related to very coarse crystal dolomites. The presence of iron element in these

dolomites is due to the reduction conditions during burial diagenesis.
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Table 1. Distribution of major and minor elements in kinds of dolomites in the studied section by EDX method (values by

major elements have weight percentage).

Ca Mg Fe Mn Na Sr C o
Samples | (wt%) | (wt%) | (ppm) | (ppm) | (ppm) | (ppm) | (Wt%) | (Wt%)
1 20.6 113 | 1000 | 1000 | 9000 | 5000 | 36.8 29
6 21.3 10.1 100 | 1000 | 6000 | 6000 40 27.1
9 22 9.9 2000 100 | 5000 | 10000 | 33 33.2
11 21.8 10.5 | 1000 100 | 4000 | 6500 | 25.8 | 40.6
12 23.6 10 2000 | 500 | 1000 | 8000 | 34.9 30.2
Max 23.6 11.3 | 2000 | 1000 | 9000 | 1000 40 40.6
Min 20.6 9.9 100 100 | 1000 | 5000 | 25.8 27.1
Average | 21.86 | 10.36 | 1220 | 500 | 5000 | 7100 | 34.1 | 32.02
2 21 9.9 1000 | 2000 | 6000 | 2000 | 37.2 30.5
4 24.3 10.5 200 | 1000 | 5000 | 1000 | 21.6 | 42.6
5 22.9 9.5 | 12000 | 6000 | 4000 | 1000 | 30.2 35
7 23.5 9.9 2000 | 1000 | 1000 | 5000 | 37.8 27.8
Max 24.3 10.5 | 12000 | 6000 | 6000 | 5000 | 37.8 | 42.6
Min 21 9.5 200 | 1000 | 1000 | 1000 | 21.6 | 27.8
Average | 2293 | 9.95 | 3800 | 2500 | 4000 | 2300 | 31.7 | 33.98
3 22.1 8.7 2000 | 1000 100 200 209 | 478
8 20.3 9.5 | 11000 | 9000 | 12000 | 1000 | 40.2 | 26.5
10 22 9 7000 | 2000 | 1000 100 30.4 37.5
13 21.6 8.9 5000 | 1000 | 1000 100 37.9 30.8
Max 22.1 9.5 [ 11000 | 9000 | 12000 | 1000 | 402 | 47.8
Min 20.3 8.7 2000 | 1000 100 100 20.9 26.5
Average | 21.5 | 9.025 | 6250 | 3300 | 3530 | 400 324 | 35.65
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Fig. 11. Histogram of distribution of calcium and magnesium in dolomite samples of Shahbazan Formation. Column 1
(dolomicrite), column 2 (dolomicrosparite), column 3 (dolosparite).

15

0.6 -
*

0.5 -

k4
S
; 0.3 - y =0.0473x - 0.0223
= R%2=0.6747

0.2 -

0.1 -

O T T 1
0 5 10
Mg (%)

# Dolomites (Shahbazan)

.axflle 0 yg0 B Caog)gd (ME/CA) i b (M) s juso p10lio oyt Cando (SSoamnno Y JSCs
Fig. 12. Positive correlation between the amount of magnesium (Mg) and the ratio (Mg/Ca) of the studied dolomites.
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Fig. 14. Plot of Sr versus Mg in types of dolomites under study
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Fig. 15. Histogram of distribution of iron and manganese elements in dolomite samples of Shahbazan Formation.
Column 1 (dolomicrite), column 2 (dolomicrosparite), column 3 (dolosparite).
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Fig. 16. Plot of Fe values Mg in different types of dolomites of Shahbazan Formation (Fe gradually replaces Mg).
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Fig. 18. Plot of Na vs. Mg values for different types of cut dolomites under study
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Fig. 19. Dolomitization model of Shahbazan Formation in the study area (no scale). Dolomitization processes occurred
in 3 stages 1, 2, 3. 1) The formation of microcrystalline dolomite in the tidal flat environment. 2) The formation of
dolomite due to the seepage of basin floor sediments 3) Dolomitization in shallow to moderate and deep burial
diagenesis.
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Fig. 20. An example of a dissolved dolomite crystal that occurred due to the passage of calcium-rich fluids in the
environment.
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