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Fig. 4. Size abundance of sedimentary particles in the deposits of the coastline of Bandar Bushehr
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Table 1. Statistical parameters of sedimentary particles in the coastal deposits of Bandar Bushehr

S.N Jols awle Y Sl JOY
S1 2.6 97.2 0.2 158 Fine Sand
S2 45 955 0 460 Medium Sand
S3 75 92.4 0.1 469 Medium Sand
S4 35 96.5 0 154 Fine Sand
S5 1.4 98.6 0.1 158 Fine Sand
S6 0.9 99 0 159 Fine Sand
S7 0.7 98 0.3 121 Very Fine Sand
S8 0.7 98 0.6 122 Very Fine Sand
S9 2.2 97 0.8 153 Fine Sand
S10 2.4 97 0.6 1225 Very Fine Sand
s11 0.1 98.6 0.4 123 Very Fine Sand
S12 2.4 93 4.6 135 Fine Sand
S13 9.8 90 0.2 370 Medium Sand
S14 183 81.3 0.4 378 Medium Sand
s15 10 20 325 Medium Sand
S16 9.7 90.1 0.2 323 Medium Sand
S17 8.9 91 0.1 320 Medium Sand
s18 18.8 81.8 0.23 743 Coarse Sand
S19 35 65 0.2 740 Coarse Sand
S20 43.7 56.3 1236 Very Coarse Sand
s21 3 96.2 0.8 120.5 Very Fine Sand
S22 2.7 96.9 0.4 124 Very Fine Sand
S23 72 92.8 0 220 Fine Sand
S24 9 90.8 0.2 223 Fine Sand
$25 25 97.2 0.3 155 Fine Sand
S26 3 96.8 0.1 153 Fine Sand

S27 28 96.8 0.4 154 Fine Sand
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Table 2. Continuation of the statistical parameters of sedimentary particles in the coastal deposits of Bandar Bushehr

SN SMe e Sob g d (SodS o
s1 2.03 Poorly Sorted 0.22 Coarse Skewed 15 Very Leptokurtic
s2 2034 Poorly Sorted 0.21 Coarse Skewed 15 Very Leptokurtic
s3 2.05 Poorly Sorted -0.04 Symmetrical 13 Leptokurtic
s4 0.45 Well Sorted 0.04 Symmetrical 2.4 Very Leptokurtic
S5 0.44 Well Sorted -0.05 Symmetrical 26 Very Leptokurtic
S6 0.67 Moderately Well Sorted 0.14 Fine Skewed 08 Platykurtic
s7 0.44 Well Sorted -0.29 Fine Skewed 0.9 Mesokurtic
ss 1.58 Moderately Well Sorted 019 Fine Skewed 09 Mesokurtic
s9 1.58 Moderately Well Sorted 0.14 Fine Skewed 31 Extremely Leptokurtic
s10 1.569 Moderately Well Sorted 0.24 Fine Skewed 09 Mesokurtic
s11 15 Moderately Well Sorted -0.29 Fine Skewed 0.9 Mesokurtic
s12 1.95 Moderately Sorted 0.15 Coarse Skewed 1.2 Leptokurtic
s13 41 Very Poorly Sorted 0.26 Coarse Skewed 0.9 Mesokurtic
s14 42 Very Poorly Sorted 0.28 Coarse Skewed 0.9 Mesokurtic
s15 4.12 Very Poorly Sorted 0.28 Coarse Skewed 0.9 Mesokurtic
S16 27 Poorly Sorted 0.17 Coarse Skewed 0.9 Mesokurtic
s17 2.68 Poorly Sorted 0.17 Coarse Skewed 11 Leptokurtic
s18 26 Poorly Sorted 0.15 Coarse Skewed 1.2 Leptokurtic
s19 2.68 Poorly Sorted 0.41 Very Coarse Skewed 0.9 Mesokurtic
$20 2.07 Poorly Sorted 0.41 Very Coarse Skewed 0.9 Mesokurtic
s21 1.7 Moderately Sorted -0.05 Symmetrical 0.9 Mesokurtic
522 1.82 Moderately Sorted -0.02 Symmetrical 26 Very Leptokurtic
s23 1.9 Moderately Sorted 05 Very Coarse Skewed 13 Leptokurtic
s24 3.01 Poorly Sorted 05 Very Coarse Skewed 1.07 Mesokurtic
S25 1.9 Moderately Sorted 0.3 Coarse Skewed 1.03 Mesokurtic
$26 1.9 Moderately Sorted 0.2 Coarse Skewed 35 Extremely Leptokurtic
S27 1.9 Moderately Sorted 0.21 Coarse Skewed 3.2 Extremely Leptokurtic
gy ol gloaiing 50 (w00 ol (GoonsT g kel sl iol)ly ¥ Jgur
Table 3. Statistical parameters of main oxides in Bushehr beach deposits
Al203 CaO Fe203 K20 MgO Na20 TiOo2 Sio2 L.O.
Max 7.78 43.62 6.41 16 7.28 7.27 0.68 47.15 252
Min 3.13 17.43 11 0.38 2 1.94 0.30 10.53 10
Ave 6.65 29.29 3.68 1.26 4.84 4.75 0.52 30.90 14.85
ucc 15.6 5.7 6.5 29 3.1 3.1 0.62 61.9 i
STD 116 684 112 0.29 0.93 1.31 0.09 7.02 014
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Fig. 5. The normalization diagram of the main oxides in the sediments of the Persian Gulf coastline in the area of Bushehr port
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Abstract

The Persian Gulf is the most important aquatic ecosystem in West Asia and the Middle East region. The
beach of this Gulf in Bushehr port is one of the most important recreational and commercial beaches in
the country. In order to investigate the sedimentology and geochemistry of the Persian Gulf coastline
deposits in the area of this port, 28 surface sediment samples were collected and grain size analysis and
XRF geochemical analysis was done. The results showed that the sediments of this beach were sand
with a small amount of gravel, which indicated continuous energy in this beach and the washing of mud
particles. The geochemical results showed that the highest concentration of oxides were SiO2 and Cao.
Investigating the source rock and tectonic position of these deposits showed the primary composition of
lite arenite and greywacke and the tectonic position of the active continental margin. Hydraulic melting
also indicated the immature to medium maturity composition of these sediments, which indicate semi-
arid weather conditions with medium chemical maturity. In general, the similarity of the tectonic
conditions and ancient climate of these deposits with the Zagros sequence indicated the existence of

Zagros as the main source of these deposits.

Keywords: Sedimentology, Geochemistry, Persian Gulf, Bushehr Port

Introduction

The most important factor that controls the
amount of elements in clastic sediments is their
origin, which is mainly transported as detrital
materials, and shows the chemical
characteristics of the origin. Clastic sediments
with different source rocks that have been
affected by weathering and erosion and finally
sedimentation are deposited based on
numerous physicochemical conditions.

Materials and methods

Sampling was done in a systematic way along
the coast line of Bushehr Port. In this method,
the number of 25 stations was determined at a
distance of 1 km from each other. 5 samples
were taken in each station, and before the
analysis, these 5 samples are mixed together
and one sample from each station is prepared
for analysis. The reason for this is to reduce the
error and increase the accuracy of the analyses.
27 surface sediment samples collected from the
coast line of the Persian Gulf were subjected to
grain size analysis and XRF analysis.

Discussion and results

Granulation studies on the collected samples
showed the superiority of particles in the size
of sand and gravel compared to mud. In all
stations, the main texture of sediments is sand,
and only in stations S13 to S20, gravel is added
to the volume, which is influenced by the rocky
coast in this area. The calculation of textural
parameters of the sediments in the studied
stations also indicated that the melting of the
particles is generally average and the tilting is
symmetrical or towards the fine particles. This
indicates the presence of constant energy on
the beach, which caused most of the deposits to
be in the size of sand. Examining the
normalization graph of the main oxides showed
that the studied deposits are enriched with CaO
oxide and depleted with SiO2, Fe203, Al203,
Na20 and K20 oxides (Figure 3). According
to the diagram (Bhatia, 1983), the coastal
deposits of the Persian Gulf coast in the area of
Bushehr Port are located in the position of the
active continental margin. According to these
results, the tectonic location of the origin of the
studied sediments is located in this location.
Previously, Zarezadeh (2016) and Faramarzi et
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al. (2015) introduced the tectonic position of
the Persian Gulf coast sediments as active
continental margin and arc islands. Similarly,
Jokar et al. (1400) in a similar study in
southwest Iran and Khuzestan Plain introduced
the tectonic location of these sediments as
active continental margin. This indicated that
the tectonic position of these deposits matches
the conditions of the tectonic development of
Zagros. The plot of the studied data on the
climate diagram showed semi-arid climate
conditions with moderate chemical treatment.
Considering the location of the Persian Gulf in
the dry climate region and being surrounded by
hot and dry lands, this result is confirmed
.Inaddition, according to the global climate
changes in the Holocene, in the middle
Holocene about 5500 years ago, arid and semi-
arid weather conditions prevailed in the studied
area, and sabkhas spread in the coasts. This is
similar to the results of Jokar et al. (2022) in
the sediments of southwestern Iran.

Conclusion

The results of this research showed that the
deposits of the Persian Gulf coastline in the
area of Bushehr Port are generally (more than
90%) in the size of sand and gravel. The
textural parameters of the sediments also
indicated that the melting of the particles was
generally average and the tilting was
symmetrical or towards fine particles. This
indicated the presence of constant energy on
the beach, which caused most of the deposits to
be in the size of sand. The geochemical results
of the main oxides showed that SiO2 oxide was
the most abundant oxide in these deposits.

Examining the normalization graph of the main
oxides showed that the studied deposits were
enriched with CaO oxide and depleted with
Si02, Fe203, AI203, Na20 and K20 oxides.
The depletion and enrichment of these oxides
were directly related to the mineralogical
composition of this deposit and the
physicochemical conditions governing their
sedimentary environment. Examining the
correlation trend of Al203 oxide with the main
oxides showed a positive correlation between
these oxides and only with CaO oxide, it had a
negative correlation, which was important due
to calcium leaching during the chemical
weathering of the region, on the other hand,
considering that the origin of calcium in the
studied sediments can be chemical and
biochemical and the origin of Al in these
sediments is clastic, therefor; the low
correlation between these two oxides can be
justified. The investigation of the source rock
and the tectonic position of the coastal deposits
of the Persian Gulf in the area of Bushehr Port
showed litharnaitic and sub-literanitic and the
tectonic position of the continentally active
margin. The hydraulic dissolution of the
Persian Gulf coastline deposits showed the
immature to medium maturity composition of
these sediments, which indicated semi-arid
climate conditions with moderate chemical
maturity. All these results indicated similar
tectonic and paleoclimatic conditions between
the sediments of the Persian Gulf coastline in
the area of Bushehr and the Zagros structural
zone upstream of this coast, which confirmed
the existence of Zagros sequences for the
origin of the sediments of this coast.



