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Fig. 1. Map of the geographic location of the studied area (Chabahar Bay to Pasbandar) showing the depth of the bed and the

sampling stations along with Golbad throughout the year and Golmoj at different times of the year during the monsoon, before
and after it (Saket and Etemad-Shahidi 2012).

Cl (GO QSL”G"L" 6|)|o QLQ.C ‘_ng)o ‘5»|).»| J:>|5...o
o e aibie Jb b S oSl Jols a5
05,5 3 Ules ) Sl U lly sosgama yo >l
OB g gsoll) ol I3 'slals slacais
cloariy hug Jols &l S o] Lo a5 (Y4)A
ol 45 ot oadion Jolo b (s5l9e Bes  Jlgie (slanbe
iz Sload Lz o 5l o lopgyg 3 Lags 5 ladiiy
b o (Al oles cwlbidcdn, ol (YT o)) Ka 4
s Oy el ol ol (eSS (SaeL
wlos) U5 clailes oaalVly Uolges basgi (g0 b
2l 50 (G g slely adles a8 (i 4 5 SIS
AJQ;‘SA Cdsdloe 6‘o)l> «Sbubﬁs 9 (5“9"“‘ C‘}a‘

! Strand plain



A

1FoF Lol 9 )l TY o)lol Y 0590 (g0 )8 ‘:wb.mug.w)

Bl 5 2Slaz g e VEY 5+ IV) s SLS o
Orzead Wbbco o YVY g VIAY i) 4 oo 0w
5 VY iy @ lelr jan 0 )5 iShe g Jls
9 VIO oy b o Plas g Slas g e VITE
18 oles glys Ulms cmbd ol 5 bl o 2o VI-A
Nawgio o g 552 b Ul 232 llr als 0050

YoV e g (goesa) 0,5 0 413

andllao bg, —Y-Y

5210 ysdigai VY'Y

loole ;5 aslllas 5,50 0 Slgw 51 (5,1 paiges
Ot 9 Osmiss G sl e 55 (b VTAA 3T 5 0l >
WSS o5 et @l o) B VYl gise
05 Oy @l Gam (Sl el Bles gl 55
by (Ba 2 (GoE 85 2 e () e Fas
R 9 (e 9,57 ) Adhate ((Ghes joiley g Ges o5
2 el el @l g Gles sbyo 0B O Jled
by )15 4w b oSl y 5l Sligas; gaiges () JSC5)
st Fagile Y00 ghie mhe bogyg oly o5
g g, Cbloy Gas oBiusl oy g al aniloy

P by el -Y-Y-¥
oles sl gl cnl ) 1lbgmy B g pSejlul
Sleogas amlxe 5 Sll3 sbajlges 59, @l
rleS g oleriay by, 3l Lagl sulidioge,
0351 (s eyt 03] yolae 45 595 oo oolizd (VAYF)

D9 g0 dple D=-logad aka, 5l 5
3o Sl diged 1655 Gl 9 b o S
I &l Liwgs g wabye Sl i, 4 «sjlmoolal
4 MATEST s uibil b Gabats (clacSl gy b S
5 omsh) <855 515 5Ll 050 aiBs ¥ lawgie e
L S8 slaw gy ol o 0F o sSSe
soshes BT 5 VYD VO [0 N Y glao,loss
0315 513 o8 (59, (Vb & ) Sy @ 3 Sl s 5 &
G52 J5 L3 OVAAA ST ANl 5ol W
4 5l s (09,50 7Y 0jleds SISl i 5
Sl amails olfiws alwy 4 ( Slol Ol 29,5 4

b syl g gleel Y-

Slge; @255 0976 2 fgo Jolse n fets 5| (o lsel
ey w3 Sl (ulidicsn, g aesle 55
slaole; » plee by Slnl Jolpw glyal witen
b oS wites Sslite sl Sy sl Jlw calise
S ey @els S5 o bagl el s 50
2 eyar gl onl ol glee sbys 5L oo
cxge lplr mlE sl Jelse o il
Slgey (Bl Esb 3 5 (Saby92 «Zug)S (Fads S
P b olge Jlgw o0 g wo S (dole
Sl Sarba 5 Jlsw oy wzse ol lrelS
00LS g B yui @dly 10 g ol SiS Caonw 4y 0
Zloal Cppauals (YN (gueds slael g cSLw) wiyls
SFPL Cex o9 pgmise S| Jol> glsel cadlais
5 L) dyon S dw w4 bl (S &5 wites
b 0 (VWA (LS o ol Y VY (goloiel
iz ol VYAS o 4y e o VY ej 530
2 g0 lis ddlate ;o 1) Dul o i 6250 Cgi
AV VY (aagd olazel g cSLw) (4l p o 4 0g02)
Zloal &j08 wos o lis zZlsel (55,50 salbole (ks
yo p Slgsl S YO U Y sgux 3l sy 9550 (G00gd50e
Sles Gogaome 4 Blate T (5t 45 Sl g
O3z S o Oles & by O npeS 5 Gpdse
SlgelsS YIA Zlgal (65,5 ¥l Kl .l (Guly)
5 oSle zlasl ol glaools bl el ey
w1y il glyel o) Sleads (V1Y) (ggsds oloel
Obenl 5 Sl A5l ler byl U line 0,99 an
(1 60,99 5l Bl 5 (el 55 noi)
2 gleel S8 ez () USE) Woged (Suiuprads
L oS ol j2b Cgr Caon 5l Ggise 51 S Jgad
S Sl Cox g o Cem A Ggmdge £
g on 03933 glosl el 4 g s oo Sz

Slleg Glelr gl Jolow (wlidcdn, 4 ag b
s 45 (gl po Gblie ;0 a5 5> JSE @ Ol law
Ul St g s35ee A5 @ s 3k e
e 6,15 asle b olge 23L j0 oSe 5 il oo
Gebo digdige ond (lr g (B K 4 Sllug ool
0 537 Ay 5 kS iS5l patd Glojle Lol

! Mesotidal



&

1FoF Lol 9 )l TY o)lol Y 0590 (g0 )8 ‘:.nL».mug.w)

2o g e e polie (S gy 4 gl

O Jg92) w05 drloee wopd Ve sl
b T ol somnls Sliz)S (slyimo 5 T o3le asss
lod 5o (oSl o) Lawgs (ailigm by, 5l ool
SRR SRS LS Wi GRLIR VAP PR I g+ NP ESS AR
el ¥ S a5 adigos 55 munedlS Sl S 100591 vy

Al ools 18 0,65 jo o8 il a0 A0 gles o

Ve oV (St gew) 0b 5JUT Laser Particle Sizer 22
3 e O ol sy OVRAY Sially ¥+ -8 (oS
i o0 d8lsl g Soguwl ol slom jo I3 islas
o Olawdgn  (goauS ouSly  (goole  o,kad
A8 ey g S ppolie oy ¢ /0 clale L (NayP2O7)
o Gl 3w 6T ol g Se Sle IS
@l b ol Gl g ol glaylogei Ll 5 45

(Vo) (e 9 (6 )

SLoliuns! 33 ygmnizn I (yut 9 ygmnige I ey Dligasy aigad 10 I 3150 g prraals Loy () bt sl g w00 prolio ) Jour
ey @ls g plos 5Ly 0,8 W axdlao 8550
Table 1. The relative percentage values of sand, silt, clay, calcium carbonate and organic matter in pre-monsoon and
post-monsoon sediment samples in the studied stations of the continental plateau of Oman Sea and Chabahar Bay

Oggo sy Station Depth  Clay Silt Sand CaCO; TOM Mean Median Sorting Kurtosis Skewness
o 1 4.00 0.98 4.57 9445 44.05 1.47 2.82 1.15 0.50 3.91 -0.50
oS b o 2 5.50 19.62 2.73 77.64 18.78 1.00 2.84 0.23 0.70 6.67 -0.55
SLs 3 6.50 54.00 2.70 4329 3422 233 284 2.75 0.95 4.29 0.81
Tl S 4 12.5 27.12 255 7037 16.07 1.50 2.83 0.58 0.75 4.22 1.00
> ailas 5 14.5 80.69 4.19 15.11 1547 2.00 2.71 0.1 1.20 4.18 -0.54
(e 6 5.50 18.27 1.07 80.73 4137 2.17 2.80. 1.75 0.72 1.50 1.49
& Oom 7 65.0 82.24 9.69 8.07 1458 4.00 5.13 0.15 1.00 2.33 1.00
Go= 05 (e 8 12.0 0.00 233 97.67 66.07 1.50 5.59 1.03 1.50 0.64 -0.52
sheE ) 9 60.0 78.79 948 11.72 1547 3.08 5.27 0.29 1.25 1.85 0.72
B oS 10 10.0 20.43 292 76.64 48.67 1.58 5.72 0.59 1.75 4.57 0.82
sheE oy 11 31,5 50.12 397 459 3213 258 5.43 2.53 1.50 4.43 0.75
Goe pS janley 12 9.00 27.9 1.55 70.54 25.89 1.08 5.52 2.22 1.50 4.26 -0.63
hos jiiley 13 16.5 66.91 7.86 2522 13.68 2.08 5.50 0.17 2.00 5.72 0.35

ogigo o  Station Depth  Clay Silt Sand CaCO; TOM Mean Median Sorting Kurtosis Skewness
o 1 4.00 0.00 4.00 96.00 494 142 1.63 0.36 0.50 5.18 -0.64
oS b o 2 5.50 0.00 8.50 91.50 18.15 1.00 2.07 0.09 0.75 7.75 -0.74
<SS 3 650 6279 351 33.69 2529 392 203 1.3 0.70 5.74 0.70
> S 4 12.5 2437 2.86 7276 14.87 1.50 2.20 0.2 0.72 7.26 0.64
=l ailas 5 14.5 69.14  8.13 2271 1428 342 205 0.07 1.00 3.00 0.82
(e 6 5.50 17.19 2.03 80.78 3839 2.58 2.05 0.76 0.72 2.65 -0.75
& Do 7 65.0 86.27 5.11 8.61 13.39 5.08 1.91 0.09 0.95 3.40 0.82
Gos 5 () 8 12.0 0.00 3.00 97.00 6190 2.00 2.06 0.16 1.25 0.79 -0.74
sheE ) 9 60.0 8422 463 11.13 1547 7.17 1.85 0.14 1.00 2.47 0.80
B oS omp 10 100 2598 5.06 6896 3839 233 2.06 0.19 1.40 4.65 -0.43
SEeE iy 11 31.5 5822 5.05 36.72 21.12 333 205 1.20 1.20 3.63 0.62
Gos o5 joley 12 9.00 13.26 1.39 8535 2797 1.00 2.05 1.23 1.30 4.62 -0.49
shos jiisley 13 16.5 5996 7.13 3289 1250 1.50 2.01 0.08 1.75 3.21 0.87
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Fig. 2. Naming of studied sediments according to Folk (1980) method and comparison of sediment types in different

stations (pre-monsoon and post-monsoon).
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Abstract

In this research, the effect of monsoon phenomenon on the textural characteristics of the sediments of
Iranian coasts of the Oman Sea was investigated. For this purpose, necessary sampling was done from
13 stations based on marine sedimentological standards. According to the amounts of sand, silt and clay
in the pre-monsoon and post-monsoon samples, the sedimentary types of sand, clayey sand, sandy clay
and clay were identified in the studied stations. Granulometric analysis showed that the amount of sand
and clay in pre-monsoon samples of shallow and near-shore stations (Tiss, Desalination, Center of the
Bay, Ramin, Beris and Pasabandar) range from 43 to 97 and 0 — 27%, respectively. On the other hand,
these values change between 8 — 45% and 54 - 82 % in deep and offshore stations, respectively. The
amount of sand and clay in post-monsoon samples of shallow and near-shore stations vary between 68%
- 96% and 0% - 13%, respectively. The amount of sand and clay in deep stations and far from the coast
in post-monsoon samples fluctuates between 8-22% and 58-86%. The amount of organic matter in
sediments varies between 1 and 3% in most of the studied stations and is within the normal range. This
amount showed a slight increase in Konarak and Ramin stations due to human pollutants and fine-
grained sedimentary texture. The low amount of organic matter in the desalination station can be caused
by the inflow of more saline wastewater into the bay environment. The calcium carbonate content in the
sediments is closely related to the amount of sand in the sediments. In Ramin and Tiss stations, where
the waves are stronger than the Chabahar bay, they have more calcium carbonate, and on the contrary,
the amount of organic matter is higher due to the dilution resulting from the entry of terrigenous
sediments and carrying organic matter bearing Fine-grained sediments. The sorting of the samples is
medium-good, and the sediment samples from the shallow stations near the coast and deep offshore
have negative and positive skewness, respectively, and the elongation index in most of the samples is
very elongated. Also, due to the intrusion of the Indian Ocean monsoon winds to the coasts of the Oman
Sea in this region and the relatively strong southwest-northeast direction winds, it causes the sea to swell
in the summer and erodes the sandstone geological formations of the coastal areas, which is one of the
important sources of marine sediments in the study area. These findings emphasize the effect of the
monsoon phenomenon on the textural characteristics of the continental plateau sediments of the North
Sea of Oman.

Keywords: Physical Characteristics, Sediment, Monsoon, Coast of Oman

Introduction

Grain size is one of the basic and important
characteristics of sediment particles affected
during erosion and transport. Therefore, grain
size analysis can be an important tool for
classifying sedimentary environments. The

seasonal fluctuations of the Indian Ocean
monsoon as one of the most important
components of the world's climate system,
including the SW monsoon (summer monsoon)
and the NE monsoon (winter monsoon) affect
Southwest Asia through torrential rains and
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strong waves. The SW monsoon climatic
system is one of the unique features of the
Oman Sea, which greatly impacts the
environmental characteristics and ecosystem
of Makran coasts. Monsoon-induced strong
waves remove sediments from the bottom and
transport them to calmer areas sheltered by
natural and man-made barriers such as
headlands and jetties. Evaluating the role of
sediment accumulation /erosion on coastal
infrastructures, and benthic organisms, is very
useful for the construction and maintenance of
the coastal environments along the Iranian
Makran coasts. The main purpose of this study
is the sedimentological analysis of the Oman
Sea coasts (between Chabahar Bay and
Pasabandar Port) and to assess the effect of the
monsoon phenomenon on the textural
characteristics of sediments in the pre- and
post-monsoon period.

Material and Method

Sampling was conducted in May (pre-
monsoon) and November (post-monsoon)
2019 from 13 stations subtidal area from
Chabahar Bay to Pasabandar Port using a
Van_veen grab. Samples were stored in
polyethylene bags at -4°C before undergoing
laboratory analyses. Subsamples of the air-
dried sediments were homogenized to
normalize for variations in grain size
distribution. Wet sieving analysis separated six
size fractions: >2 (gravel), 2-0.5 (coarse—very
coarse sand), 0.5-0.25 (medium sand), 0.25—
0.125 (fine sand), 0.25-0.063 (fine—very fine
sand), <0.063 mm (silt+clay). Silt and clay
subsamples were analyzed using a laser
diffraction particle sizer. The organic matter
and calcium carbonate content were measured
by heating to 550°C (4 hr) and 900°C (2 hr)
using a muffle furnace, respectively.

Results and discussion

The results show that the offshore sediments of
the Iranian Makran coasts (depth: 10-65 m)
consist of sand, clayey sand, sandy clay and

clay. The coastal sediments of the region
(depth: <10 m) are generally sandy and more
than 70% of them are sand. In the offshore
samples of the natural environment, the
amount of sand decreases and the amount of
silt and then clay increases, which is due to the
decrease in the strength of the bottom. The
average amount of mud (silt+clay) of offshore
stations in pre- and post-monsoon is more than
80%, while this amount is less than 20% for the
samples of near-shore and shallow stations. In
the areas close to the harbours and inside the
breakwaters, due to the relative calmness of the
water, the grains become finer. Moreover, the
presence of fine-grained sediments on the
beaches of Konarak is due to the presence of
the Konarak headland, which acts as a
breakwater and prevents the penetration of
strong monsoon waves.

Conclusions

The results show both terrigenous and
chemical origins for the sediments of the study
area. Sand particles have two origins outside
the basin and inside the basin. The sands
outside the basin have entered the sea mainly
by rivers and from the erosion of Makran
coastal sandstone outcrops. In the coastal areas,
due to the greater power of the waves
compared to the areas far from the coast, the
sediments move with much more intensity and
frequency. This causes an increase in their
roundness and sorting. In the studied area, due
to the dominance of the monsoon climatic
phenomenon in summer (July to September),
the strength of the waves is very high and the
waves completely wash the coastal sediments
and take them deeper offshore. In contrast, at
the end of this period, due to the decrease in the
strength of the waves, coastal sediments are
deposited in the form of hills along the coast.



