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Abstract

The entry of materials extracted from municipal, industrial and hospital
waste into marine ecosystems is one of the serious environmental problems
in coastal cities. One of the most important environmental challenges is the
improper and unprincipled disposal of waste on the beaches. The Kharchang
coast of Konarak city is one of these beaches that is subject to improper
waste management in the country. In the present study, the possible
environmental hazards of the landfill on the coast were investigated.
According to the results, the traditional and inefficient waste disposal system
on the shores of Konarak near the mangrove forests, has brought about the
soil and air pollution, and with the entry of toxic leachates, plastics and
microplastics, heavy metals and organic matter in the bed of sand, mud and
also their entry into the sea has caused many health problems in these
ecosystems and consequently the destruction of the marine environment of
Chabahar Bay. Therefore, creating and organizing a fully standardized and
mechanized system based on up-to-date methods seems to be essential in
order to achieve the health of local ecologists. In addition, due to the
proximity of the landfill to the aquatic ecosystems of the Oman Sea, the
principle of choosing a suitable place for disposal and landfilling is effective
in reducing potential environmental hazards in the region and will improve
waste management.
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Introduction

The entry of materials extracted from municipal,
industrial, and hospital waste into the marine
ecosystem is one of the serious environmental
problems in coastal cities. The increase in waste
due to the upward trend in human population
growth has led to a significant accumulation of
these pollutants in the sea. One of the most
important environmental challenges is the
improper and unprincipled disposal of waste on
the coasts. The Kharchang Coast is one of these
beaches that is subject to improper waste
management disorders in Iran. In the present
study, the possible environmental hazards of the
landfill site on the mentioned coast were
investigated.

Materials and Methods

The study area is located in the coastal strip of
Konarak (25°24' 58 "N: 60°25' 57 " E) with a
distance of 40 km from Chabahar and 5 km from
Konarak. This research was based on field
observations and visits during the years 2018 to
2021 from Kharchang Coast, as well as
documentary and library studies with the aim of
investigating environmental pollution at the
location of the landfill on the coast of Konarak in
the Oman Sea.

Results

It was noticed that the waste collection and
disposal of system on this coast is completely
inefficient and lacks a material recovery facility,
so the landfill on the coast is full of polymer,
plastic, glass, and metals, which are broken down
into smaller pieces and enter the water streams
due to high temperatures, wind, and weather.
Kharchang Coast is a gathering place for many
native and migratory birds, the abandoned
plastics attract the birds' attention, and
swallowing them causes digestive problems and
eventually leads to their death. The region also
has a variety of coral ecosystems that the
accumulation of plastic and its entry into the
water will endanger the health of ecosystems.
The respiratory roots of mangrove shrubs have
become accumulated with waste and macro-
plastics, threatening the health of organisms
living in mangrove habitats and the mangrove
shrubs themselves. Moreover, the entry of
organic matter and micronutrients into the seabed
through the leachate of municipal waste and its
subsequent mixing with seawater can provide the
necessary nutrients for the growth and blooming
of seaweed and phytoplankton. Fig. 1 shows
different views of one of the landfills nearby the
Kharchang Coast. Death of Green Sea Turtles is
one of the common environmental tragedies in coasts
due to plastic ingestion and fishing nets (Fig. 2)

. o

Fig. 1 View of the landfill at one of the entrances to Kharchang Coast (mangrove vegetation side). (a) aerial
image of the confluence of landfills (white line) and mangrove forests (black line), b) dispersal of waste due to
wind and infiltration into mangrove areas, ¢ and d) the volume of waste deposited at the entrance to Kharchang

Coast, e) feeding waterfowl from waste and the possibility of mortality of these organisms and the spread of

pollution in the region, f) trapping of incoming waste due to wind and sea tides in the respiratory roots

(pneumatophores) of mangroves and g) a very short distance to the last section of the landfill and mangrove

forest lines
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Impact of Municipal Waste Disposal on the Marine Ecosystem Health

Fig. 2 Mortality of Green Sea Turtles due to plasic ingestion and fishing nets, Oman Sea coast, 2020

Conclusions

The present study showed that the waste disposal
system on the Kharchang Coast is non-standard
and lacks mechanized systems and does not pay
enough attention to the discussion of the
principles of waste management and recycling
system. This disrupts the health of the coastal
region and aquatic ecosystems, pollutes the air,
soil, and marine waters of the region, and
consequently threatens the health of aquatic
organisms and humans. Therefore, it is clear that
the collection and disposal of municipal waste
and the restoration of the environment and
change the approach to municipal waste disposal
in this area to reduce the risks is of great
importance. Appropriate measures are taken to
adopt appropriate scientific and practical
management in order to reduce pollution sources
and to support and protect the areas exposed to
pollution in order to prevent further destruction
of ecosystems, health risks, and soil and water
pollution crisis in the region.

Environment and Water Engineering

l"‘

Acknowledgment

We would like to express our sincere
gratitude and  appreciation  for the
cooperation and assistance of the esteemed
Head of the Department of Environmental of
Konarak, Mr. Hassan Zaati Keykha. In
addition, the authors would like to express
their appreciation and thanks to Mr.
Mohammad Shirani and Mr. Abdulrahman
Azizi from the Avaye Ordibehesht Iranian
Content Production Company of Chabahar
Free Zone for their support and assistance in
aerial photography of the study area.

Data Availability
The data used in this research are presented in
the paper.

Conflict of Interests

The authors of this paper declare no conflict of
interest regarding the authorship or publication
of this article.

Ol i 3 Sy lame

Vol. 8, No. 1, 2022

/o

EWE

AR )Le,j A O)Lou:) A 0)5»)


bshahmorady@gmail.com
Typewritten text
235


DOI: 10.22034/JEWE.2021.287149.1570 VE) s o) ojlod oA oy

N

i i ' '
-

== Homepage: www.jewe.ir \“’}j

EWE
ISSN: 2476-3683

90 Al
OB jlwpgr Cuodlw (695 13 (63 Wilowwny AT S jluxo (S0l 0 (5590
Yol pls-THLs g 5 Jo b jo sbyo
ok 3 ohlhs (S " ol Aesoxo

Olrl bl Gleals 2bjo pole 5 (68,550 50 oRiils « 5o pole 0uSCidls by wlidicans 0,5 ‘&)Iwb,ZJU‘
Olpl Gl o leals byo pole 5 69,5k 50 olKisls (2b,o pole ouSidls oLy ebidcan 09,5 ‘)w1er

Wlio oledb! R

Doyl scdlys gyl 5l o by o leps @ Sliwlon 5 aio 08 slaall 5l (o5l dlse 3959
DVEe-2IYAl 1o y05L gyt e Sloille (nfete 3l (o ol (ol slojged )0 Sunnslae o SMlase
[VE- /o VY] cipde gy SO Obeed Sz s Jolo sl Jolgw 0 diley (Jyolind g conslial g8 ¢ g
53 Slony ol o e slaSlebusl Agoeins a5 398 0 Dgmae J2lgw o0l 5l (S

: J.q.u Lbo”" : - "
SR $ TP s g s e el sl Dbl gy 4 5ol adlhe o ol j9iS
59! Jolo jo by a8 wel 51 5 ctw sl S 4 daxg Lol asloy, )65 J>lo
95k sl (oo Sl 39,9 b g oo gn g S Sogll cel «,Sile sla Kix g 0 S,LS
b 280 _ . - .
? éj. 4 09)9 ried 9 (IS cslnle i o (Il olge g S DIIE SRy 5 Sl
Sl QBgSs

o G jlazms o 50 L_eLw, 3 OL?)‘LM:'S}B ol e wlw oagae OMSie e by J
S e S olge 5 bl Sl g o sawlels 5 sl nlpln ol oad Ll mlds b,

JS:-MH‘ e..\).wg’gf @ 6)5)“’; 6)"‘ ddlaie ulf)L“’f’?’ o d.n?u Lgt’.m:‘) 2O 594 L;L‘bui’ﬁj uuLw‘ 2 0}.:)‘[5«0
g.attaran@cmu.ac.ir whoe by @l OB5lops b by s Jme (So055 4 4255 b ez ey S

oyl Jloisl Sl s gals jo ally 88 5 a8 Cg el G Jeal bl
AR AJLQ....J S e Sguge Cucl 9 009 Yo dilaie

doddo —)

pinte 5 (Abduli et al. 2014) s axlge g Srae dlge il 4 azg b Comez my e O,

Wl o s | G 5leps S Codl a5 Sla Sl BB 5 aly) wle g del> Wly olge Sbojl ass o
,» (Talaei and Heidari 2015b) sitie lalews @ gy gals> 01, ()50 ills Fiba a5 conl >l
AYAY Cgas olpl Gladilews Copse el w0 5eee 5l (LaGrega et al. 2001) el 00,51 049

aas (sl 5l ,.8) 55 5 b el dlge 4 bailawy Slowy calin Sy o 098 (Jolgw OMSCEw 5 SDlass
Cled 51 Jol> e f U ais ooty o S350 oy 0 9 S b olpl ol sla g 5 o


https://portal.issn.org/resource/ISSN/2476-3683
http://www.jewe.ir/
mailto:g.attaran@cmu.ac.ir

Yyv

2bd OB lepg Cdls (59 2 (5 b Silowy adss

bl ire b 095 s lups 2 50
5 0 oS b g SBojls wally 5 zg S 5l o alned
9 Syt Sleogas o 93b) Sliedd 4 e Wlgi e

Sl ys o)ly 1505 Dyson g 0gd gl olerds
Odged S aile Lol BT g aaS ogs Sl L

Kazem Nezhad et al. ) 5,l3% sl>» 2L sladiss
Sty g olend dlge s5l> (5,0 2l dlse (2011

Cosl 'XOC Ul JT bS5 5 ufow i3l asile
sloas¥l 5l 2s,5 5w wl3ls (Slack et al. 2005)
ool 5k 5l T (sloean VT wsle & aits gl

Ol g Wedgad aui Cob 5o ) b olerd
olie Ry iz B (238 0y SYL zshaw )0 Lag)]
OlalS @ ol el Bkl slsa 5 S ol [0 2520
Pre 0 L Bolepg 5 Gladl ol Coleye g ot
Altindag and Yigit 2005; Dabiri ) wes oo )|,8 jlas
Ol 4 s wlils a5 Sla e ales;l (2008

SL gl oo 28b S 0 Jgere Hlade plp noix

Segura-Mufioz et al. ) cool leall; o8 slaylSe
Ol & 45 i e S5l 51 o 5 55, 515 (2004

sloaly () Ay ods Joe sl s gl
(Long et al. 2011) wgd o 28l ((Sliw,lows 5 (5,00
2 O Sl3l8 55 SleS 5 Gl Gl Loy B35
Osze (soly> 5 adly Gl ally 8s Joe sladaes
ot d9> Sl @l 9 @holbre ol e

(Kasassi et al. 2008) was o

Fyolpt (B0 &5 ladhie jo 0 cl wilyn nlple

oyl gla Sogll CMSie bl i Kl olge

Caleyd o g vl St il s aklaie ()]

drgie dadlly o Cupie pus 3 AU slagh;

Prabpai et ) 55,5 oo 0ai) Slogzge pl g lus! sedles
s ol g 0 LS Ks 5 oL @l 2007
slall S ssby pe o8 e plos sl o Jlelr

Joee 5 42238 Jlo sz 0 5 S 5 Jlle e

Shakouri ) ceul sogs S ,LS saio S ol oS alss
oy & Slalllas 5l ol slaws (@nd Agheli 2014
alslsy o olaw 500 wlewy  gianjlae
Crawford and Quinn 2017; Gall and Thompson )
2015; Downs et al. 2014; Nagi and Abubakr

ol il

IXenobiotic Organic Compounds

Environment and Water Engineering

Olnl 02 sdee (A W5 eaSudes Sl g oo (Ll

—4 SRR 5 S ] pel Wl slge 83 5 )lge el o
Talaei ) 5,5 o Sypo Silige 5 ool WalS & 50
(sadg bz slaall; L o .@nd Heidari 2015a
Bly olge ple 4 Cond Jeie g Sliw,len slaall;

3555 31 (6 )lomt 53 ALz it SUyas 5 5o
Ao dlge cnl (B0 Sy (pogate slagle (kx
Sl slaallg 35 e L gl 5 Jy 95,5 oo
(Hatami Manesh et al. 2015) ¢l laall; plo of o
S gran (olye Jolt Boes Sliw Lo slaall;
Gladed hlog 5 58 Glabsd (e Sy iy

Solse ol (6 Wl olge LS5 a5 Jl> s witen

A (5 e OlaSly g (2138 olge (ALl (S sren
.(Zhao et al. 2009)

odds by 6“%,5%” Sl Jolgw o 0als g0 W5I5 olge
] Ol 5 8 lops cdloay (i 0oy Bk 5l
99 R PR W &5“"“ g_)‘).!‘ )L>o ‘@L...u‘ od.;..;fm)}ﬂ é.sl...o
e 3b33) lele gl 55y 2 yde Sl ol 3l Wiged
o= 5l 9 (Shakouri and Agheli 2014) .S oljls
S OBlepn Gl oy lcend 3,
Jloylgieas .ol (Loghmani and Sadeghi 2016)
Lo Camjlame (lp oz jhs SO lgea S
saly IS TA- b £ sgu> aS g b g s amlis
(Zare Jeddi et al. 2015) aas o JuSis |, ol
Jolis 1) (6 e lasls £10-Y sga> Setadly olals
03 b (Kbl Slols e (it sdie
g0 Lol g Wgd so @3 (LY +=Y0) yailjgm ¢ (1FO-Y+)
(Rezvanipoor et al. 2012) s o <dbsb ol 7V -
aiiwd polie Oadas Sojelen 4 i blae jo lacSlldly
4 oo g;ojﬂ 83> OA i ‘LQQT ONlgw Sk sl g
oS 5) SOX (S sbarS! oS5 COX alex )
NOX 5 (aSlis s 2555 5 wSliss 2,555 sl
el 1) (amSTies S5 g ST SO 2 a5 oS 55)

.(Saeed and Zevenhoven 2002) s .o

sybar Wlgi o a8 el (oob; ligslen sl SL

Ol st 5 S jlanmes

Vol. 8, No. 1, 2022

\f’\)LQF.\s\ o)Lo.‘fJiA 0)50 4@
QY

EWE


bshahmorady@gmail.com
Typewritten text
237


YYA

VEY oleu s olylase 5 ao]

) 9 olgo -¥

aslllaes yg0 Ao Coxdge —)-Y

Jolo ailaie ;5 00l 915 0 slasilony jol> g
Olazsl 5 Ol bl Cgiz yo Wly IS Saz >
axllacs g adhain jolaie pay 00 oo I8 dslllass g |,
Job cosdse L LS ol Jls o ) KM gles ay
YOOV lslax (oe g NYO YE OA LLdla>
Sl LS s 0 KM 5 lals £+ km s &35 E 5+
a0 lpl mds 5 S 5 kel @S () JS8) 0o
wa gldl 4 olpl 0 5Seo5 g lee Sbys Jolgm
2 0 sl (Q) S cde @ mdbs ol el
odnal JS2 (i b oKl slogels £95 5l (olidiins;
e B 5,h alols Yo KM sgas T ailas 5,0 040 oo

ol Yo M sga> o] Ges ancin g VWV KM sga> ]
(Shakouri and Agheli 2014)

30 Sl g5, &S Slllae 51 (2013; Bayat 2002
Esmaili and 4 i3 so ol 0as bl J>lo bl
o5 adlllas oyl o Kimg mls w5 L5l Naji (2018)
bl b 9 Vb Slgw) SloSeiwdln) g9 5 Sl
o b obels o lejn Ul e g 5>
bz 6o 0 laSiowdl 5 ) aasd ao co Hlis &is )8
3 Sl 0l Sl 50 Bble sae 5 5 VL
=Ll lgs Abduli et al. 2014) Lug Koo glaalae
ol ol Sl yo wilewy Jaol e Copae ol las
smilee gocasl 5 cu Byme po ) dilaie
3 S LS K 5 ol dalaie jo .l ool 18 5 L
PPY[ 1298 )‘ Bad el onis |nl.‘>u| ‘SaLL]Ua.a P yas O"‘
loslowy 5925 yae SIS DL 2 o9 9 U
Cadl 5 2l B sleps 5,5 2 Llelr 5 SIS 608
Oy @ls o dly S Sz el o ol
o osill wslie BT 5 0gzse Cundy g
Sool @3 £a090 Coodl aw)y dhin pl o aaileny

s N

.

s w N

s e E

7. % JE

5 F8E

aslllass, 5o adlais gLl i Cundye -) UK
Fig. 1 Geographical location of the study area

aslbl o cwl eald aizley glee by o SHLS
or 990 et Olpl 5o Slewy Copae Josllygns
(eralr cwle Copse ez 2o S8 roren 0l
—hae e Sl oSS jskiteds wiley @5 5 4SS
pae Jdo 4 cal SOoLL s sl g
Jade 5l ads Ll wledlbl el el slacslo
Sl 2 egdle s oy 5o dibate ;0 ouds 90 dilow

Environment and Water Engineering

wosld 559l @os —Y-Y
b Sl slawdil g Shaalie elul ey (ol
5 SIS Kz s Jole 51 VEee Ty sleJle
5 gl g slalls 5 ol cldlas jebien
s Jool> a5 cl g e DY 3l e SISl
Science Direct, ) Mol 5 Syl ol o
4 ¢ oaibe (Pubmed, Springer, Civilica, SID

dolo o ) s e 4o cujbame (Sogll oy

Ol piige 5 S jlane

Vol. 8, No. 1, 2022

VFe )LQA. A O)l.o.afé A 0,99
EWE


bshahmorady@gmail.com
Typewritten text
238


yva

by OB lepg Cdl (59 2 (§ e Wlowny Az il

S slagd 5 bcans g ools &l | adlais ol o
ool 2 SHLST Jolo o by o xSt b)) 35290
plxl (w5 gLl Djpod Shw s S
b Ll 5l agl ez s e 4 005 e
JK8) Cewl oals pgas azgicds del ol sl Jls

Y

Cawddy Sldbl A8z 18 (Votuw b axlas & b
el

Cxy g assl Y

ol b3 o end g0 slasileny adlae ol o
S8 )13 sy 9)90 9,5k laSiz b jlez e (S LS
Slony So e 09290 Lul b 5| (ely pgal Wiy oo oS

‘}“’ ryas (A (»UA PSRy Coow) SIS Sz > J>L~ 6“605)5 e ‘UL) S Jo @Lw "wa
9 QL) uu)s ]")-’ Lb..\.;l.q..u.s tSY'A'“S‘J" (u) (OLA.UJ w}.la}) 5;&:[.4 LQLDJXD 9 (A,‘.n...» w}.}a}) ol 9.“) 6&&[4.»4 ‘59)1-1 ods..\m

!

ulfduj.: 4)»).1.: (o) kja?)? J?Lwégd&s)sw)d 035 5.:.) ‘_ngJoLo.m.a [ (\)5 C) ‘).> ‘_ngJio d.]osmd.: \59.0.1

sloaty) 5o doyo deolml g ol (B9 51 )3 (699)9 Slaally (ud (WS (9) - B 7%S 5 Dldg2ge (nl yegS pe Jlaiol g losilony
o i bshas 5 silony (5328 (250 23T 05 loms alold () aiare ;o (Fogll 5 Silo (ysgilosty) oS
Fig. 2 View of the landfill at one of the entrances to Kharchang Coast (mangrove vegetation side). (a) aerial

image of the confluence of landfills (white line) and mangrove forests (black line), b) dispersal of waste due to
wind and infiltration into mangrove areas, ¢ and d) the volume of waste deposited at the entrance to Kharchang
Coast, e) feeding waterfowl from waste and the possibility of mortality of these organisms and the spread of
pollution in the region, f) trapping of incoming waste due to wind and sea tides in the respiratory roots
(pneumatophores) of mangroves and g) a very short distance to the last section of the landfill and mangrove
forest lines

g b il Slogzge ;K3 gl sloail way
lsiles 51 slasllas jo Zare et al. (2019) 545 o
ol 53 2lays iy Y Cwdlw o (Sl
3Lly5 5 SHLS Gl Jolgm alozl bz § ol
3ol Hhman dlasd 10 S e Jdo asols L |
Slaudl a el jo g Sy ads (ol o s, SY
b e 0 Shezge (nl inlnly g L3155 6l
S8 labys g Jolgw )3 oudle, (Seadl laalyj sanlsd

(V) wyle

Environment and Water Engineering

ol 5o Al @85 5 (5 yglaaz i w8300 (LS Lo
ol Slge L5 s W30 g 051 el LSS Lo
Slg—s 3l glos j555e Jolw )3 adlj oo Jome (nlplo
G cleyS 5150 a8 ol 16 g ateds o Semdly s yody
Sy 5ot b JSzsS slaaSs 4 ((Fo5lep g ok s
Sz Jole Sl g azsi b oo S e l slapl>
Wl (35 2l 5 (o9 GBS e e SHLS
L 5 o0l 550y dxgicils el onds b, (glacSezadl
Colgsyo g 09 oo Jolds (,lg8 O ol )] &b

u‘ Swda.Q{Ajw)Ja.»?bc

Vol. 8, No. 1, 2022

\f’\)l.ef.ls\ 0) " 4A0)9é

o

EWE


bshahmorady@gmail.com
Typewritten text
239


YY-

VE) (ol s 5 il

WAA Gloe sbjs Jolgw csreSale slaygi 5 Seiadly &b J1 50 (b0 Jow Sty SY oS et S
Fig. 3 Mortality of Green Sea Turtles due to plastic ingestion and fishing nets, Oman Sea coast, 2020

ool ol 1B St oiee po ] )l slaassS
Loghmani and Sadeghi 2016; Paparella et al. )
ool ol e b bl opl &5 by S,k ;5 (2019
ST TAT 4 ¥ ) e 4 S il sl
S8 A o0 595 he oS gl @ 4zl b aiboe
widlate )3 oul gilule, slawilowy ow 5l (5,5 Sl

S oo 2385 |y el gels ol o

Sl o520 Sl (S jlupg Il adlate (ol riores
L OB lepg codl vl @ (3 99,9 9 Setdly coslil oS
el zls s ons plnil Slillas el sl s 4
saisd slils Hles b0 5l crand (pl a5 wms o LS
(Amin Rad and Sanjani 2010) cwl Jl> e gsite
1V Jolss Ctew Gl 1o 4isS Vo 610 Egammo,o jqde gl
asle calizes (glo ywyiwl 9929 a5 Cawl iz VT g o0lgil>

ol ol s oan, (ol glajlusesls 5 (Sogll

(Mavic 2 pro Ju. DJI
Fig. 4 Mangrove vegetation near a landfill on Kharchang Coast Aerial photography (using DJI Mavic 2 Pro

Drone Quadcopter)

g ) 9,8k leazis s 353 5 29,k O jlups
Esmaili and (2018) wldlae mls ulul 5 08 o

sdiy 9,50k sl alwga a5 dbl. Naji
g S oSl aiyls 18 Sogll (oyme j0 5t «londs

Environment and Water Engineering

2 Sz Jole adbie 0 dlewy @83 Jome (Soop 50
Avicennia > 5l 9,5k sbbasus o oKiug, o5 ,LS
g, ol Joo ,o lds baall; o )ls 1,5 marina
sloas,, (F JS8) wigh oo 920 O M 51 oS alolil
5 ) g Gl owlie oo daaziz)o (pl (i

Ol piige 5 S jlane

Vol. 8, No. 1, 2022

VFe )LQ). A O)Loufé A 0,99
EWE


bshahmorady@gmail.com
Typewritten text
240


Y

2bd OB lepg Cdls (59 2 (5 b Silowy adss

laally 5l ol jlade 3529 Jodo 4 g Conl g sl
ol 95 ST olge (VU ez 5l ol jo 0ol 80

4, Bazrafshan and Kord-Mostafapoor (2008)
Jol= @L.s ..)..:.’;.&lo)i Ol ol 5 liwcw lwl SU Loz
5 sody slasilaws a5 o olis byl slo zags
9 okely Gl gl Sleyo g (blagy ST g lagliw Lo
250 (6 sladll; ol on 4 Y+ Kg/dAY lode 4 S,LS
O 0 Sl loss sl jguadly Jomo 50 izren 9 990 o0
Gl S pgyS g e 89y O (o p O y90 S l3lS
(398 axllas @L.., googdle g Lo 1y lade o 5 oo
oz SIS ol e
Sl (b ple o5 (ple (g uiS Ag sladils IS
b K 4 Seop g Sz Jole jo a5
dibhie (pl )0 6 ko sla Sooll Lice g ol oty 2Bl

S0 LSL‘“UB)U 6‘)‘“5

loads

olideg 5 L3z Lulnd slls SIS 5 Jleslr Jolg
ST b o] pitas bLs )| oSy 5l aST > ool ool
3375 5505 Gy 3l 5 Olas 515 By 3l win gl ol
o s el d(pgaile) wam o Bard comge (slask
Lyt 5 onsS ol o Siluey & 3bla
WS 2l evgaze (al |y ol e 5 (Sudslsen
S e ugildl pewge lasl g lapl,r ol 00503
b ity 55 0pdige wtif Npguile o] 4 B
5 olee by 59, » rlnly was e g, i gLl
s g ol Sl 55 SHUS 5 el mds peizen
St slagleSh AVl Sygenr Hlelr s 0
o 5 rae SLSU> 5 ) alexjl a5 was e 2, Sz,
Olgos el 0ol gilw s 5 olulls dahis o oS
Amphidinium  Amphidinium operculatum 4
Gyrodinium Scrippsiella trochoidea .carterae
Noctiluca scintillans.Tripos furca .nstriatum
Cochlodinium s Prorocentrum  micans
Asefi and Attaran-) o5 o, polykrikoides

el &dloge Sy 0 b oSy ol (Fariman 2018

IMonsoon

Environment and Water Engineering

(Bl (59 by 2e gley o Logas) laazas s ol 4t
5 oad oan¥l § wluls bl el a4 cel Wl oo
e ddlate oyl 10 Fe 1S Sogll pesd el amilyo
Sosilony 5l Jol oy alyed wlusgs (nl » ogdle
dg25 oo bae 4 g Sy 5l Kz 5 ol j0 0uls 990
a3 sl (IS by 3)ls ;08 (Byb 5l g 00,5
&9y » slaallas Naji et al. (2019) osi o 9,50k
OB 5lopgr Sligasy )3 ) MM I 5868 slaceisdly
slass (Sl wisle plol Hlpl jo ol 9,5
30 0,3 YF oud (6,10 paigad o] iy o SCald 5y
ol S e g QIS jan o Sis Cguy 0,5 6lS
e slas oI5 gl g Sl L0 aS bl as
Sheslarwl b Ol SasSaiar ool asle Jlgld s
s S e ply o dole bl cbls s,
Slodll; 3,5 S Ly Sogll J5 (e 5 olish
LQ‘)" oli.w)j)a 9 ‘_g)l.wé.ty Jae 4.‘:‘)1 5L5:Lm.:‘ 9 (5:"“'@
Badola and Hussain 2005; ) s o,é g eS|

Ghasemi et al. 2010; Lee et al. 2014; Milani
b mle ol 5l cdadl=e (2018; Naser 2014

S92 Syl ol 5l dae 600 Sy 8 B yanis

e

o> b Al 4 arg L LS Sz S Jole
wSlih adhaie )3 (ol —( Sy O Sy lyea
95 o9 SRl (S Sl Glijee S Ged 4 g 095 o0
5o Ll 5l ki (pl 39 )5 @ 4z g5 b Ll ol (cog e
Of Gl 5 5 Jyab 5o ohga Jlo slacle i
sopee Cdbo g el e sl g5 5 I (o)l
lopls 5955 ioren (ol ooy )18 ayays 0,90 |, dilaie
Jeloe Lol 4 lasilons 5l 42035 5 bl 0ol 4 (op
S lom gord Sl 5 0 o0 S5 adlate ) T35 Lo
Sgdige Gl g plo (e S e

5l san aile St sbaaiss 5l (B 929 poe b 352
b oamsplis Jolow 5 ool 5l S n je o6y

5 el (Sogll pas by (Sogll e Slil T 5 Jobo
,o Shakouri and Agheli (2014) Lug sladlas
Olyed ohbn Sl (owyp b S Sz p Jole
6ol pz &S ddlate ol as wiols las o Sodl el
2 esd ggdae o] o el 5 SHLS 60 sledll;
olidpy Comdy 5 Vb (Sogll Gl Jlo Jpab plos

Ol st 5 S jlanmes

Vol. 8, No. 1, 2022

\f’\)LQF.\s\ o)Lo.‘fJiA 0)50 4@
QY

EWE


bshahmorady@gmail.com
Typewritten text
241


Y¥Y

VE) (ol s 5 il

R e e T
saizmis loylsale MLl VAP ol o aslis
I, losyind Sul> LsSs (AQUa o,lsals)y MODIS
ol 5 J2 s (2Ll o ole plas SULST Jolgw o
@59 Sl slasSil> 5l e YL sl o515 Slas
sdaliv zodgts SIS oz > Jolo po o lans,
slawS o 6)51@-? aibaie O 5l > diges g0,
Btalol a4 p3¥ loowyy 5 lolid gz (Sxodl
85w Sl s Sl Sy oS 398 a5 o8 Jae
wais, gl gl L=l el Cladophora ,..>
go bl b Sk g aily (Jobo iz slaasla b 55

-

(O JS5)38s aiile

‘;AJ) 9 ul—hﬁh—" W)L.u 9 oD w)hm Le) WT .)l.?u‘
5 ol BsSE o5 590 5 S e 2 ) 0b3]
B g U"‘ ..\...ul.’ (o 6me9f o)ldal)‘w.» [“5‘)”
T SRR PICTIE VR E2 I SO PR AW R AR I
asbe sawe YL 2lde oy 0 a5 slaeunilE )l 4
Jie gl grizmes 5 hlabiy (obys By
aled Gk 5l bgdie 5 JIoolge 0555 g
ST ol ol Llate 5 Lys i &0 (6508 slawilonsy
@BsSS 5 S, le pY ke dlge Wil b)o
Coon| ‘SELQ)’ Ego90 Q—.’.‘ O3S Lo |) smLf ‘_gL:aQ}'QSJ)L:
ool e Yhaast a5 S Tay of, obye o leps & ol

WWAF aiiwl Glpls mds oS ,LS Sz 5 J>Ls o Cladophora sp. os5ws ,She jow Sl Sl 1655 -0 IS

Fig. 5 Algal blooms of macroscopic green algae Cladophora sp. on the Kharchang Coast, Chabahar Bay, March,
2018

OSS pims gloolandl g (ol 3 i o slacos]
G5 (O3 (g bl ()lsS oiws ol ax)
boablie gly Gl hnd o SiS o olié cud )l

358 lapl Spe 4 jmie ol 5 edp ol
Crawford and Quinn 2017; Gall and Thompson )
@ aSh gy cad G 5l G jlaze Ho Sl (2015
Nebioe b Seidn, ply FSES olidad
(Duncan et al. 2019; Karami et al. 2018)
el 515 5 S oSS (Sl Slabad Kbl
Wl aid)S L 50 eunl lsteds et o8 LT 5l &S
-0 MM s3g0mme  Seiwdl slaass (Ryan et al. 2009)
$SzsT ol 5 (L-MPP) 5 bl olsieas )
S 59 (S-MPP) S8 Szidlysn; olszeas V MM |
a5 ool (Vianello et al. 2013) wigs o 4285
Ol (52959 S0

2 Jgoneysbas a5 st Bgpne adsl slasSiadl

Zitko ) wgds so oolitul ciol)l olge § & g0 0aSSL
agl s, LIo«and Hanlon 1991
5l saeliiwsd S>oS Sl Slakad soiiS oy

WKloas  adg o3laslay

Environment and Water Engineering

Jlels wls 0 SIS Jole 5l ciend o a5 glasllas
SereS Ll i L1y 355 slaaist sgr o] 5 (Sl s ploxl
Attaran-Fariman et al. ) wog ools 385 olie olge
5 Cochlodinium polykrikoidesasle leasss (2018
WDy oo Dyutte piae slaaisS 43> a5 Gonyaulax sp.
Iwataki et al. 2008; ) ozl 1, codlé op 5 i
Cs 523 51 590 ¢l sl «Tomas and Smayda 2008
bl bos alnd lawg (gdke dlge Sazme 99,9 L oS
Sbybs sbass Camm (dols ol 4 buslew
ol A s e araS LSS 5 oend BsSd Toase
il a1, Slgl3 golatdl 5 i jlasme Ol & 50

Sy 315 9 Siandly s Fogll -)-¥
o\)):.mf g_:‘).t‘ 9 QS’L’)") h...’?u) Le LQM)L’ 05)3 69..99.6

Cowl 00 Ju oz 0 gyl il SO o4 ]
3,55y plin jo by Slag>ge (Wilcox et al. 2018)

e 50 Cel (Sen S, Bras >

Vol. 8, No. 1, 2022

\f'\)'.e).a\ O)Lou:}s/\ 0,99 éji

EWE


bshahmorady@gmail.com
Typewritten text
242


Y¥Y

2bd OB lepg Cdls (59 2 (5 b Silowy adss

3 Coem | Sslite polaw daail opl alp (2015
GI5T labas 5 o idls s psl (slagsESdY daSil
Lovern and Klaper 2006; Usenko et al. ) ¢l oo
Sl slacdy 5l s olas 5l olbeass (2008
aS aiS oo oolaiul (6)l8 S slp oo e
3l IS8 51 laaisS ol (5T 5 (Gl el Ko

(Goldstein et al. 2012; Majer et al. 2012)

Lolr 0 595 32 Wloww (o Ol FI-Y-Y

oo 101 Lamb et al. (2018) adls S b
ey S50 bl g jlesbes LIl sul (s 3590l jo I, Sl e
S I sl lis ey ol s a5 wsls 1,3
ohosnil 5l Ygane &5 bSlpus 5 g5k slacs wiile
b alive (ol g own (5,550 6l udas wiloas asLu
Ol &5 Gl whaw ;o Sl e slags low ;K5 09,5
L idgh mizred ol lad po coals bl abw o0
Gl 5l gy ean ¥l Ko a5 (st wms e (LA
Sy G3lsl el Wlgee cwl el slasilony
Downs et ) coul oy 815 0 oyl 0 (sl g oo Jglw
.(al. 2014

9555k o 5o (595 52 Wlomy 0 S L-T-Y
&8 9,55k ol )s sl ogdll Slaags (n 5S 5 5l (S
Nagi and ) ceol Bileps ool 0 swl> slaall;
do Sul et (2014) .(Abubakr 2013; Tri et al. 1998

SRz Sy o ond 9bsy (Smdly Ll oy 4l
bl aS wo S csalive 9w, ey 5,5k
— el Dgldie e Seeling e 4 Al (5l
sl sk 5l polel (s (Sl oS Jlo Glyie
o Liet al. 2019) .wgi o atile a5 Sl
Sl e ;o) Seile di dni sl o 50 slanlllas
il 5 Flolp pga> sS 9 omin 4 2P 0
ol 9wy 5Kk K Sy, o Sy,
g9 il 9 Kle Dligw) 5o I b Sadly g, wols
Fre 155, b o plid s olusnk ol
GlaSadl 0g Y MM 5l 5S> o5 tojlail Hlassl o CSlas
Gosb 3l a5l oo OB (nl slaaty; Lawgs 0alidl pls 4y
leans dlso 53lwdlil rizman 5 3 Jols 5l 5555l

IMaowei

Environment and Water Engineering

Cal ey 5 by 0 PSS (Sl sble 4

oley cusdSL adls,s (Ryan et al. 2009) wigs o
Sygots (b 5 glyel o8 > iale) (Sond slaail B
slodly G tsle plradl (alerd 5 SSLICwn;
g oo dshaddalad ax. 50 4 cols alS 1) Sl
s e olis el mls (Browne et al. 2007)
Sl (BLS slap sl wile laeesl)l Sl (o098

(Mehrabadi et al. 2019) & s I, lacSeadl 35, ;43,95
s S At 5 oSV slaaisS i 4T

5 oz BT wlgi e L] sl s 435558 el ol
Piramoon-) sy, ,leis 4 ol sl wgldl sl p s 51,8
.(moghaddam and karkhane-yousefi 2012

el g 4l 3b Slogrge p wlgie Sl
5 (Galloway et al. 2017) 54 o] cws; Sl ,i5
dgdige rae ol ohiga byl )l Loy
St 33, el S 2le (ROChman et al. 2015)
oeins yef 5 (Slgay b Ol G5t 5D prine & j90 1,
Gy Setdlyje, S oS olsmcslS s Secn 30 )
(2018) (Campbell et al. 2017) wS solazw! (ailos,S
5 aSitd ) o &l adlae 4o Babhri et al.
S slge 5l laaSitdly a5 wisls les obye slalae
Glooa¥T Wbl peen 5oy Wload asle SO0
oSl sey 5 00d 35 0%e Lol sbas (595 2 (slooeed
oo Cajlaze )3 oo (plood Slse Sl (S35 plgreay
GFSp S SEdbn, g LSEDL S e
Wgyso sled 4 obyo slcu,SY (S ¢lp Sl

(Nelms et al. 2016; White et al. 2018)

olee by jo sladlls o Ghattavi et al. (2019)
3 e polie adlllacs g sladisl den jo a5 Wols i IS
Cglie Bpan 0)ls 392y (5)le5 olliws o Sidly,
397 e il oo Gldl Langs Stdl ) 4 038l G 3]
ST dalol jo g 0ads lpgiges,S Ho wadh &l pss
aal anily Jlis a |y plbyw 5 (Sl (s,5L0 Hszren
sk iess e (Sharma and Chatterjee 2017)
D92 by O s » BStdl sy b L ala 5o
5 Oblsrl Gdss wasee plas &S cul aindy
LT laeSadly 525 ,Lal 51 55 iz 5l g ez (285
Browne et al. 2008; M. Long et al. ) awsb o |,

Ol st 5 S jlanmes

Vol. 8, No. 1, 2022

\f’\)LQF.\s\ o)Lo.‘fJiA 0)50 4@
QY

EWE


bshahmorady@gmail.com
Typewritten text
243


YFY

VF plas b ol 5 bl

Gilan Attaran-Fariman et al. 2020; ) &)l ;s

Bolch and de Salas 2007; Friedman et al. 2008;
(Nayak and Karunasagar 1997; Triki et al. 2014

Sl saSaag bl gl cdle slp pgen ol
(S g R g Caegemse Sl aS(5 ek 39 o
0,0 e ohgel 3 wile oMo slml g 5, g 0,048
OlsS oiws o Pl olml g ol #ZE (SDlae
5ol (Kirkpatrick et al. 2004) soi o
b lalojo 3)ly 355 (S5 02 (b b,
@ a5 Wediee shaeme Collasl Lulyh 4y pslie 5 SYsb
Attaran-Fariman and Bolch ) sgi oo 485 o ()]
Sy Glony Cuesl I odg SUlg (2012
S Joted e S o Selrgy, slowisS
Dale 1977; ) cusl ,lo,95 5 ool 2S1, 5 soe
Mertens et al. 2015; Orlova and Morozova 2009;
(Sprangers et al. 2004; Srivilai et al. 2012

1BySts L oS ateen ola,dy amile by s 59 b
) & 0iS oboml Ul 05155 5 aams gl 5o (o
Attaran-Fariman and Raisi 2015; Mohamed ) & ls
and Al-Shehri 2011; Pospelova et al. 2005;
(Sonneman and Hill 1997; Wang et al. 2004
0 Olgieds S 1S Ty 9 £955 g b5l eonlplo
50 oalligSs sladiges oljen 4 dxle Slgw, o
SledMbl Wilgs oo g Coml Condl Sl Sl jlaore Dlalae
ANderson ) sad e aiss Jewsly o,l,0 (soue
and McCarthy 2012; Attaran-Fariman 2007;
Sl sla 5lBsSs (ol 5 ogdle (Wang et al. 2004
e @ sl wile 6,500 JLok; Sl wilg e (2
@ el g OSep il Oldes Galss o anb g sl
WS ol 2 (S 5lupsy 5 6R80F 5 58 Serio

(Grattan et al. 2016; Zhou et al. 2007)

S S azxasis - F
e 5| code Wlie Ve v 3l i 0 b 4 dalllas ol 5o

eyt ;o Sl Dlasline 59 Sk g S e
2l ol b oslital lolo gblie o wilemy Copde

S Jol>

Oygots SHLS Sz Jole jo by 28w -

u.?u o9 Sl or&-’lSdO (_gl.&bchoL.u 2818 9 é)‘..\JLHo‘).&

Environment and Water Engineering

S9) o Slbl lase o Olidan (g9, cddbiods pae

8 hie <l S b Ol Sg,y 02 5 &S )0 995

i 308 g I olgo i l391-F- ¥

ShlE polie Olyusd a3 S Ghge Sldllae ulol »

4 ok 390> b laally (35 Jore sloS> s (oS

ol SlaS 5 5 gody slaally e o Sladl slac e
=t (Lam et al. 2010) o)ls Sews lagl ouijle
(e i D38 ST amo e s Glpl e latag

Sl 4 (83 e o SIlE ple Sl 5 09,5 4S5,
—4 S wlls (Bayat 2002) wisd o il (6,5 i
dlg o &S Wgh oo gmie ppe SodnYl lgie
(el aSes o Jnl by o5 leps Olsszge codls
IRV U BV { LRI RS R O LIPS O

rao (LS 5Lid, 90 (Gado Slgo Sl 81-0-Y
OBaSadys 5l (g95wg Sle 5 (g9SugSee laSl>
P2 al g odd Cguine (owgildl (E5laps wee sl
sshieas lagl logas adlas Cuzinds 5 dien (555
2 adg g ol al (ol sl gl dils ol
Gilan Attaran-) s)ls &yg,0  obye bl
Fariman et al. 2014; McHugh 1987; Pagliara and
7555 9 YL oS1,5 .(Caroppo 2012; Sale et al. 2011
T 25 b (Sl QLSS 1) bl ol b
2B asull (Anderson et al. 2017) ol o
oS ol Lol yo yo ol slmodyay 51 alS sl gxSdl
By wiz 2 e g ()0 e B sloged slaaS] g0
3l I 90 53 Jlo il Ssan el LS
LS8 b g pae (ALS Sla eSO jles 90 s3ie Slge
UK NENRUC NN ESK SO O
Cortés-Altamirano ) sss e suils> 'HABS Lazsla,
CMase o inge 5l a5 ol salys &, «et al. 2019
Jolo ol S a5 jsbples sl olys b b L e
Gl e (Selz SloaisS VU by 2S5 5 o515
Assadi et al. 2015; Attaran-Fariman et al. 2020; )

Hallegraeff et al. 2004; Matsuoka and Iwataki
L yae sleaiss 251 .(2004; Peyghan et al. 2019

Sl Dlogz g0 s euiiinns il 3 puiinns O 904 3L oS5
o Sl Ules aseS cul 5 (B (g sl oo o]

'Harmful Algeal Blooms

ol s § o jlaiore

Vol. 8, No. 1, 2022

= |
\f‘\)LQ).a\ A)Lou:.!s/\ 0)50 @

EWE


bshahmorady@gmail.com
Typewritten text
244


Y¥o

2bd OB lepg Cdls (59 2 (5 b Silowy adss

&1 5wl
ool prize Caly, Susles 5 e Sl aliwgin
oot BT Cliz (SLS Gl 0l G jlagme c bl
235 0 (Gloyd 5 SiS dlees BuS B e
Sy 085 JSiS g pals Cilye @i GBatiny Guizresn
Mg S8y 5l hie pe s g Shed deme (LI
Sz Jlely Sl adlaie L) Ciges )l slsl slgiome
S50 abbie Gl alse gyl pngal ;0SS 5 (ol

odls dy  cw yiwsd
Gl dlie e o gl opl o edd eolatul sleosls

OS5 o 25
8l olai me a5 Wls o el Alas cpl HBang g
A, Alie pl Jlasl b g (Sacanss bakaly jo

References

Abduli, M. A., Mehrdadi, N. and Rezazadeh, M.
(2014). Coastal solid waste management in
Mazandaran Province. J. Environ. Stud.,
40(4), 861-873.
DOI:10.22059/jes.2014.53003

Altindag, A. and Yigit, S. (2005). Assessment of
heavy metal concentrations in the food web of
lake Beysehir, Turkey. Chemosphere, 60(4),
552-556.

Amin Rad, T. and Sanjani, M. (2010). Status of
coral reef species at Chabahar Bay, Sistan and
Baluchistan, Iran. Pak. J. Bio. Sci., 13, 369-
374.

Anderson, D. M., Boerlage, S. F. and Dixon, M.
B. (2017). Harmful algal blooms (HABs) and
desalination: a guide to impacts, monitoring
and management.

Anderson, D. M. and McCarthy, S. (2012). Red
tides and harmful algal blooms: impacts on
desalination  operations.  Middle  East
Desalination Research Center, Muscat, Oman.
Online:www.medrc.org/download/habs  and
desaliantion workshop report final. pdf.

Asefi, M. A. and Attaran-Fariman, G. (2018). An
overview of the impact of climate change and
acidification of the oceans on the growth and

Environment and Water Engineering

S azg Cobil g 5 ailewy Jsol o poe

D9 503
o el SLS oo )0 wiley o Co poe pas =Y
S de cons Gﬂ OB sleps 5 obe adlaie cdl o
Codls Ll 5 05,5 ogll |, adlate ol oo s

S o Bag s |y el g sl Slog>ge

skl 5 st sbaleny Jsol ads 5 s pslaex Y
adlaie 0 (6 sladilons PN 0,505,y s g Jao

YU coenl 51T 51 s Slhlas Sl nalS cas 55

Sl )‘0)55).3

ool e S50 o ke Sl 552 e g
5 oaSoogll mlie 1alS sbiwl, o clie o g
» e R e e
St 0?5 5l B 0pS B by dgres JI5 g
SE 5 ol (Sogll ol 5 (il Sl bl (5 3lops:

wl Joeds (625 gl adlare o

bloom of marine algae with emphasis on
harmful algae blooms (HABs). J. Persian
Gulf., 9(33).

Assadi, H., Attaran-Fariman, G. and Dehghani,
R. (2015). A study on existence of
dinoflagellates cysts and detection harmful
kind of them in marine sediments of
Hormozgan province. J. Marine Sci. Technol.
Res., 10(3), 1-21.

Attaran-Fariman, G. (2007). Dinoflagellate Cysts
and Chattonella resting stages from recent
sediments of the South Coast of Iran. PhD
Thesis. University of Tasmania.

Attaran-Fariman, G. and Bolch, C. (2012).
Morphology and phylogeny of scrippsiella
trochoidea (dinophyceae) a potentially
harmful bloom forming species isolated from
the sediments of iran’s south coast. Iranian
Journal of Fisheries Sciences, 11(2), 252-270.

Attaran-Fariman, G., Dolat-Abadi, F. and
Loghmani, M. (2020). phylogenic study of
dinoflagellate Gyrodinium instriatum
simultaneous occurrences during redtide of
Gonyaulax polygramma isolated from the
coastal waters of Ramin (Makoran Sea).
Journal of Oceanography, 11(41), 73-81. [In

Ol st 5 S jlanmes

Vol. 8, No. 1, 2022

VF-N )LQ,.\ A O)Lo.:) A 6)50

Persian].
é, - §

EWE


bshahmorady@gmail.com
Typewritten text
245


Y¥7

VF plas b ol 5 bl

Attaran-Fariman, G., Loghmani, M. and
Mirkazehi-Rigi, A. (2018). The Effect of
Environmental Factors on the abundance of
Dinoflagellate Cysts in Sediments of the
Southeastern Coast of Iran in Hot and Cold
Seasons. Journal of Oceanography, 9(34), 59-
67. [In Persian].

Attaran-Fariman, G., Noorzayi, S. and Jafari, H.
(2014). The role of sediment properties on the
frequency and diversity of dinoflagellate cysts
in Chabahar Bay. Journal of Marine Biology,
Islamic Azad University, Ahvaz Branch,
5(20). [In Persian].

Attaran-Fariman, G. and Raisi, A. (2015). The
Distribution and Diversity of Dinoflagellate
Cysts in Sediments of Gwatar Bay (Northeast
Gulf of Oman). Iranian Scientific Fisheries
Journal, 24(3), 151-163.
DOI:10.22092/isfj.2017.110200, [In Persian].

Badola, R. and Hussain, S. A. (2005). Valuing
ecosystem functions: an empirical study on
the storm protection function of Bhitarkanika
mangrove ecosystem, India. Environmental
Conservation, 85-92.

Bahri, A., Ghaemi, H., Abdolahi, A. and Doaie,
M. M. (2018). The Harmful Impacts of
Microplastics in the Marine Environment- A
Review. Environment and Water Engineering,
4(1), 72-83. DOI:10.22034/jewe.2018.63418,
[In Persian].

Bayat, B. (2002). Comparative study of
adsorption properties of Turkish fly ashes: I.
The case of nickel (I1), copper (1) and zinc
(). Journal of hazardous materials, 95(3),
251-273.

Bazrafshan, E. and Kord-Mostafapoor, F. (2008).
Survey of quantity and quality of hazardous
wastes produced in Sistan and Baluchestan in
1386. Zahedan Journal of Research in
Medical Sciences, 10(4), 305-.

Bolch, C. J. and de Salas, M. F. (2007). A review
of the molecular evidence for ballast water
introduction of the toxic dinoflagellates
Gymnodinium catenatum and the
Alexandrium  “tamarensis complex” to
Australasia. Harmful algae, 6(4), 465-485.

Browne, M. A., Dissanayake, A., Galloway, T.
S., Lowe, D. M. and Thompson, R. C. (2008).
Ingested microscopic plastic translocates to
the circulatory system of the mussel, Mytilus

Environment and Water Engineering

edulis (L.). Environmental science &

technology, 42(13), 5026-5031.

Browne, M. A., Galloway, T. and Thompson, R.
(2007). Microplastic—an emerging
contaminant of potential concern? Integrated
Environmental Assessment and Management:
An International Journal, 3(4), 559-561.

Campbell, S. H., Williamson, P. R. and Hall, B.
D. (2017). Microplastics in the
gastrointestinal tracts of fish and the water
from an urban prairie creek. Facets, 2(1), 395-
400.

Cortés-Altamirano, R., Alonso-Rodriguez, R.
and Salas-de-Leon, D. A. (2019). Historical
observations of algal blooms in Mazatlan
Bay, Sinaloa, Mexico (1979-2014). PloS one,
14(1), e0210631.

Crawford, C. and Quinn, B. (2017). The
interactions of microplastics and chemical
pollutants. Microplastic Pollutants, 131-157.

Dabiri, M. (2008). Environmental pollution (air,
water, soil, noise). Vol. I, 102-133.

Dale, B. (1977). Cysts of the toxic red-tide
dinoflagellate Gonyaulax excavata (Braarud)
Balech from Oslofjorden, Norway. Sarsia,
63(1), 29-34.

Do Sul, J. A. 1., Costa, M. F., Silva-Cavalcanti, J.
S. and Aradjo, M. C. B. (2014). Plastic debris
retention and exportation by a mangrove
forest patch. Marine pollution bulletin, 78(1-
2), 252-257.

Downs, C., Kramarsky-Winter, E., Fauth, J. E.,
Segal, R., Bronstein, O., Jeger, R., . .
Kushmaro A. (2014). TOX|coIog|caI effects
of the sunscreen UV filter, benzophenone-2,
on planulae and in vitro cells of the coral,
Stylophora pistillata. Ecotoxicology, 23(2),
175-191.

Duncan, E. M., Broderick, A. C., Fuller, W. J.,
Galloway, T. S., Godfrey, M. H., Hamann,
M., . . . Omeyer, L. C. (2019). Microplastic
ingestion ubiquitous in marine turtles. Global
change biology, 25(2), 744-752.

Esmaili, Z. and Naji, A. (2018). Comparison of
the Frequency, Type and Shape of
Microplastics in the Low and High Tidal of
the Coastline of Bandar Abbas. Journal of
Oceanography, 8(32), 53-61.
DOI:10.29252/joc.8.32.53, [In Persian].

u‘wwsw)h&m

@)

Vol. 8, No. 1, 2022

V) Sl o) o)l A o0 L“;f

EWE


bshahmorady@gmail.com
Typewritten text
246


Y¥vY

2bd OB lepg Cdls (59 2 (5 b Silowy adss

Friedman, M. A, Fleming, L. E., Fernandez, M.,
Bienfang, P., Schrank, K., Dickey, R., . . .
Weisman, R. (2008). Ciguatera fish
poisoning:  treatment,  prevention  and
management. Marine drugs, 6(3), 456-479.

Gall, S. C. and Thompson, R. C. (2015). The
impact of debris on marine life. Marine
pollution bulletin, 92(1-2), 170-179.

Galloway, T. S., Cole, M. and Lewis, C. (2017).
Interactions of microplastic debris throughout
the marine ecosystem. Nature Ecology &
Evolution, 1(5), 1-8.

Ghasemi, S., Zakaria, M., Abdul-Hamid, H.,
Yusof, E., Danehkar, A. and Rajpar, M. N.
(2010). A review of mangrove value and
conservation strategy by local communities in
Hormozgan province, Iran. Journal of
American Science, 6(10), 329-338.

Ghattavi, K., Naji, A. and Kord, S. (2019).
Investigation of microplastic contamination in
the gastrointestinal tract of some species of
caught fish from Oman Sea. Iranian Journal
of Health and Environment, 12(1), 141-150.

Goldstein, M. C., Rosenberg, M. and Cheng, L.
(2012). Increased oceanic microplastic debris
enhances oviposition in an endemic pelagic
insect. Biology letters, 8(5), 817-820.

Grattan, L. M., Holobaugh, S. and Morris Jr, J.
G. (2016). Harmful algal blooms and public
health. Harmful algae, 57, 2-8.

Hallegraeff, G. M., Anderson, D. M., Cembella,
A. D. and Enevoldsen, H. (2004). Manual on
harmful marine microalgae: Unesco.

Hatami Manesh, M., Mirzaei, M., Gholamali
Fard, M., Riyahi Bakhtiyari, A. R. and
Sadeghi, M. (2015). Evaluation of copper,
zinc, and chromium concentration in landfill
soil and hospital waste ash of Shahrekord
municipal solid waste landfill. Iranian Journal
of Health and Environment, 8(1), 57-66, [In
Persian].

lwataki, M., Kawami, H., Mizushima, K.,
Mikulski, C. M., Doucette, G. J., Relox Jr, J.
R., . . . Matsuoka, K. (2008). Phylogenetic
relationships in the harmful dinoflagellate
Cochlodinium polykrikoides (Gymnodiniales,
Dinophyceae) inferred from LSU rDNA
sequences. Harmful algae, 7(3), 271-277.

Karami, B., Shahsavari, D. and Janghorban, M.
(2018). Wave propagation analysis in

Environment and Water Engineering

functionally graded (FG) nanoplates under in-
plane magnetic field based on nonlocal strain
gradient theory and four variable refined plate
theory. Mechanics of Advanced Materials and
Structures, 25(12), 1047-1057.

Kasassi, A., Rakimbei, P., Karagiannidis, A.,
Zabaniotou, A., Tsiouvaras, K., Nastis, A. and
Tzafeiropoulou, K. (2008). Soil
contamination by heavy metals:
Measurements from a closed unlined landfill.
Bioresource Technology, 99(18), 8578-8584.

Kazem Nezhad, F., Ahmadi, T., Shykholeslami,
A., Zal Nezhad, H. and Behjoo, A. (2011).
Investigation on the Effect of Wastewater on
Forest Trees (Case  Study:  Forest
Palhamkooti). Journal of Sciences and
Techniques in Natural Resources, 6(3), 43-52,
[In Persian].

Kirkpatrick, B., Fleming, L. E., Squicciarini, D.,
Backer, L. C., Clark, R., Abraham, W., . ..
Pierce, R. (2004). Literature review of Florida
red tide: implications for human health
effects. Harmful algae, 3(2), 99-115.

LaGrega, M., Buckingham, P. and Evans, J.
(2001). Hazard waste management, 2nd edn.
McGraw-Hall. Inc., New York.

Lam, C. H., Ip, A. W.,, Barford, J. P. and McKay,
G. (2010). Use of incineration MSW ash: a
review. Sustainability, 2(7), 1943-1968.

Lamb, J. B., Willis, B. L., Fiorenza, E. A,
Couch, C. S., Howard, R., Rader, D. N., . . .
Jompa, J. (2018). Plastic waste associated
with disease on coral reefs. Science,
359(6374), 460-462.

Lee, S. Y., Primavera, J. H., Dahdouh-Guebas,
F., McKee, K., Bosire, J. O., Cannicci, S., . ..
Marchand, C. (2014). Ecological role and
services of tropical mangrove ecosystems: a
reassessment. Global ecology and
biogeography, 23(7), 726-743.

Li, R., Zhang, L., Xue, B. and Wang, Y. (2019).
Abundance and characteristics of
microplastics in the mangrove sediment of the
semi-enclosed Maowei Sea of the south China
sea: New implications for location,
rhizosphere, and sediment compositions.
Environmental pollution, 244, 685-692.

Loghmani, M. and Sadeghi, P. (2016).
Distribution and Diversity of Hard Corals in
Chabahar bay (Oman sea). Journal of Animal
Environment, 7(4), 105-116, [In Persian].

Vol. 8, No. 1, 2022

VF-N )LQ,.\ A O)Lo.:) A 6)50

\
N
EWE

Ol st 5 S jlanmes
Ilﬂ /l"


bshahmorady@gmail.com
Typewritten text
247


YTA

VF plas b ol 5 bl

Long, M., Moriceau, B., Gallinari, M., Lambert,
C., Huvet, A., Raffray, J. and Soudant, P.
(2015). Interactions between microplastics
and phytoplankton aggregates: Impact on
their respective fates. Marine Chemistry, 175,
39-46.

Long, Y.-Y., Shen, D.-S., Wang, H.-T., Lu, W.-J.
and Zhao, Y. (2011). Heavy metal source
analysis in municipal solid waste (MSW):
case study on Cu and Zn. Journal of
hazardous materials, 186(2-3), 1082-1087.

Lovern, S. B. and Klaper, R. (2006). Daphnia
magna mortality when exposed to titanium
dioxide and fullerene (C60) nanoparticles.
Environmental Toxicology and Chemistry:
An International Journal, 25(4), 1132-1137.

Majer, A. P., Vedolin, M. C. and Turra, A.
(2012). Plastic pellets as oviposition site and
means of dispersal for the ocean-skater insect
Halobates. Marine pollution bulletin, 64(6),
1143-1147.

Matsuoka, K. and Iwataki, M. (2004). Present
status in study on a harmful unarmored
dinoflagellate Cochlodinium polykrikoides
Margalef. Bull Plankton Soc Japan, 51, 38-45.

McHugh, D. J. (1987). Production, properties
and uses of alginates. Production and
Utilization of Products from Commercial
Seaweeds. FAO. Fish. Tech. Pap, 288, 58-
115.

Mehrabadi, A. R., Kazemi, M. J., Haghighat, G.
A. and Shakeri, H. (2019). Effects of Micro-
Plastics in the Environment and Aqueous.
Journal of Jiroft University of Medical
Sciences, 5(2), 1-14, [In Persian].

Mertens, K. N., Aydin, H., Uzar, S., Takano, Y.,
Yamaguchi, A. and Matsuoka, K. (2015).
Relationship between the dinoflagellate cyst
Spiniferites pachydermus and Gonyaulax
ellegaardiae sp. nov. from Izmir Bay, Turkey,
and molecular characterization. Journal of
phycology, 51(3), 560-573.

Milani, A. S. (2018). Mangrove forests of the
Persian Gulf and the Gulf of Oman. In
Threats to Mangrove Forests (pp. 53-75):
Springer.

Mohamed, Z. A. and Al-Shehri, A. M. (2011).
Occurrence and germination of dinoflagellate

Nagi, H. M. and Abubakr, M. M. (2013). Threats
status to the mangrove ecosystem along the
coastal zone of Yemen. Journal of King
Abdulaziz University, 24(1), 101.

Naji, A., Nuri, M., Amiri, P. and Niyogi, S.
(2019). Small microplastic particles (S-MPPs)
in sediments of mangrove ecosystem on the
northern coast of the Persian Gulf. Marine
pollution bulletin, 146, 305-311.

Naser, H. A. (2014). Marine ecosystem diversity
in the Arabian Gulf: threats and conservation.
Biodiversity-The Dynamic Balance of the
Planet, 297-328.

Nayak, B. and Karunasagar, 1. (1997). Influence
of bacteria on growth and hemolysin
production by the marine dinoflagellate
Amphidinium carterae. Marine Biology,
130(1), 35-39.

Nelms, S. E., Duncan, E. M., Broderick, A. C.,
Galloway, T. S., Godfrey, M. H., Hamann,
M., . . . Godley, B. J. (2016). Plastic and
marine turtles: a review and call for research.
ICES Journal of Marine Science, 73(2), 165-
181.

Orlova, T. Y. and Morozova, T. (2009). Resting
stages of microalgae in recent marine
sediments of Peter the Great Bay, Sea of
Japan. Russian journal of marine biology,
35(4), 313-322.

Pagliara, P. and Caroppo, C. (2012). Toxicity
assessment of Amphidinium carterae, Coolia
cfr. monotis and Ostreopsis cfr. ovata
(Dinophyta) isolated from the northern lonian
Sea (Mediterranean Sea). Toxicon, 60(6),
1203-1214.

Paparella, F., Xu, C., Vaughan, G. O. and Burt, J.
A. (2019). Coral bleaching in the
Persian/Arabian  Gulf is modulated by
summer winds. Frontiers in Marine Science,
6, 205.

Peyghan, R., Rezaei, A., Dezfuly, Z. T. and
Halimi, M. (2019). Gill lesions and mortality
in common carp (Cyprinus carpio) with a
dense bloom of Heterosigma-like algae in
Khuzestan province. Iranian journal of
veterinary research, 20(1), 64.

Piramoon moghaddam, S. and karkhane yousefi,
m. (2012). Microplastics in the Marine

cysts in surface sediments from the Red Sea Environment.  Basparesh, 2(1), 42-51.
off the coasts of Saudi Arabia. Oceanologia, DOI:10.22063/basparesh.2012.935
53(1), 121-136.
Environment and Water Engineering ol owiiges 5 S jlasome m
I'; W -

Vol. 8, No. 1, 2022

\f‘\)L@f.a\ A)Lou:.!s/\o)jb L,\if

EWE


bshahmorady@gmail.com
Typewritten text
248


AR

2bd OB lepg Cdls (59 2 (5 b Silowy adss

Pospelova, V., Chmura, G. L., Boothman, W. S.
and Latimer, J. S. (2005). Spatial distribution
of modern dinoflagellate cysts in polluted
estuarine sediments from Buzzards Bay
(Massachusetts, USA) embayments. Marine
Ecology Progress Series, 292, 23-40.

Prabpai, S., Charerntanyarak, L., Siri, B. and
Moore, M. R. (2007). Agronomic Properties
and Heavy Metals Content in Soil Reclaimed
from Municipal Solid Waste Landfill
Development of A Knowledge-Based System
for Foundry Waste Recycling. Journal of
Solid Waste Technology & Management,
33(2).

Rezvanipoor, M., Alikhani, F. and Pazooki, M.
(2012). Management of biodegradable plastic
waste and reduction of environmental
problems caused by their conversion into
useful hydrocarbon fuels. Paper presented at
the National Conference on Makran Coastal
Development and Maritime Authority of the
Islamic Republic of Iran.

Rochman, C. M., Tahir, A., Williams, S. L.,
Baxa, D. V., Lam, R., Miller, J. T., . . . Teh,
S. J. (2015). Anthropogenic debris in seafood:
Plastic debris and fibers from textiles in fish
and bivalves sold for human consumption.
Scientific reports, 5, 14340.

Ryan, P. G., Moore, C. J., van Franeker, J. A.
and Moloney, C. L. (2009). Monitoring the
abundance of plastic debris in the marine
environment. Philosophical Transactions of
the Royal Society B: Biological Sciences,
364(1526), 1999-2012.

Saeed, L. and Zevenhoven, R. (2002).
Comparison  between  two-stage  waste
combustion with  HCI recovery and
conventional incineration plants. Energy

Sources, 24(1), 41-57.

Sale, P. F., Feary, D. A, Burt, J. A., Bauman, A.
G., Cavalcante, G. H., Drouillard, K. G., . ..
Usseglio, P. (2011). The growing need for
sustainable ecological management of marine
communities of the Persian Gulf. Ambio,
40(1), 4-17.

Segura-Mufioz, S., Takayanagui, A., Trevilato,
T., Santos, C. and Hering, S. (2004). Trace
metal distribution in surface soil in the area of
a municipal solid waste landfill and a medical
waste incinerator. Bulletin of environmental
contamination and toxicology, 72(1), 157-
164.

Environment and Water Engineering

Shakouri, A. and Agheli, E. (2014). Distribution,
abundance and diversity of Polychaetes in the
Intertidal Zone of Konarak crab Island.
Marine Biology, 6(1), 59-72, [In Persian].

Sharma, S. and Chatterjee, S. (2017).
Microplastic pollution, a threat to marine
ecosystem and human health: a short review.
Environmental ~ Science and  Pollution
Research, 24(27), 21530-21547.

Slack, R., Gronow, J. and Voulvoulis, N. (2005).
Household hazardous waste in municipal
landfills: contaminants in leachate. Science of
the total environment, 337(1-3), 119-137.

Sonneman, J. and Hill, D. (1997). A taxonomic
survey of cyst-producing dinoflagellates from
recent sediments of Victorian coastal waters,
Australia. Botanica Marina, 40(1-6), 149-178.

Sprangers, M., Dammers, N., Brinkhuis, H., van
Weering, T. C. and Lotter, A. F. (2004).
Modern organic-walled dinoflagellate cyst
distribution offshore NW lberia; tracing the
upwelling system. Review of Palaeobotany
and Palynology, 128(1-2), 97-106.

Srivilai, D., Lirdwitayaprasit, T. and Fukuyo, Y.
(2012). Distribution of dinoflagellate cysts in
the surface sediment of the coastal areas in
Chonburi Province, Thailand. Coastal marine
science, 35(1), 11-19.

Talaei, F. and Heidari, E. (2015a). Obligations
and Responsibility of States in the Protection
and Conservation of Environment against
Wastes, With an Emphasis on Hazardous
Wastes. Public Law Researsh, 16(45), 165-
200, [In Persian].

Talaei, F. and Heidari, E. (2015b). The Role of
International Organizations in Combating
Environmental Pollution Resulting from
Wastes. Journal of Legal Studies, 7(2), 123-
171. DOI:10.22099/j1s.2015.3215, [In
Persian].

Tomas, C. R. and Smayda, T. J. (2008). Red tide
blooms of Cochlodinium polykrikoides in a
coastal cove. Harmful algae, 7(3), 308-317.

Tri, N. H., Adger, W. N. and Kelly, P. (1998).
Natural resource management in mitigating
climate impacts: the example of mangrove
restoration in Vietnam. Global Environmental
Change, 8(1), 49-61.

Triki, H. Z., Daly-Yahia, O. K., Malouche, D.,
Komiha, Y., Deidun, A. and Brahim, M.

Vol. 8, No. 1, 2022

\f’\)l.ﬁ,.\s\ o)Lo.:.mAb)jd @I’)
A\ S
EWE

Ol st 5 S jlanmes é
|


bshahmorady@gmail.com
Typewritten text
249


Y-

VF plas b ol 5 bl

(2014). Distribution of resting cysts of the
potentially toxic dinoflagellate Alexandrium
pseudogonyaulax  in  recently-deposited
sediment within Bizerte Lagoon
(Mediterranean  coast, Tunisia). Marine
pollution bulletin, 84(1-2), 172-181.

Usenko, C. Y., Harper, S. L. and Tanguay, R. L.
(2008). Fullerene C60 exposure elicits an
oxidative stress response in embryonic
zebrafish. Toxicology  and applied
pharmacology, 229(1), 44-55.

Vianello, A., Boldrin, A., Guerriero, P.,
Moschino, V., Rella, R., Sturaro, A. and Da
Ros, L. (2013). Microplastic particles in
sediments of Lagoon of Venice, Italy: First
observations on occurrence, spatial patterns
and identification. Estuarine, Coastal and
Shelf Science, 130, 54-61.

Wang, Z., Matsuoka, K., Qi, Y. and Chen, J.
(2004). Dinoflagellate cysts in recent
sediments from Chinese coastal waters.
Marine Ecology, 25(4), 289-311.

White, E. M., Clark, S., Manire, C. A., Crawford,
B., Wang, S., Locklin, J. and Ritchie, B. W.
(2018). Ingested micronizing plastic particle
compositions and size distributions within
stranded post-hatchling sea turtles.
Environmental science & technology, 52(18),
10307-10316.

Wilcox, C., Puckridge, M., Schuyler, Q. A,
Townsend, K. and Hardesty, B. D. (2018). A
guantitative analysis linking sea turtle
mortality and plastic debris ingestion.
Scientific reports, 8(1), 1-11.

Environment and Water Engineering

Zare Jeddi, M., Rastkari, N., Ahmadkhaniha, R.,
Alimohammadi, M. and Yunesian, M. (2015).
Carcinogenic and non-carcinogenic
assessment of phthalates exposure through
consumption of bottled water during the
storage time. Iranian Journal of Health and
Environment, 8(1), 97-108.

Zare, R. Asefi, M. Ali and Sinaei, M. (2019).
Plastic wastes and their effects on sea turtles
on the Iranian coast of the Oman Sea. Paper
presented at the 1sd conference of
Enviromental Challengs with emphasis on
plastics waste, Iran, [In Persian].

Zhao, L., Zhang, F.-S., Wang, K. and Zhu, J.
(2009). Chemical properties of heavy metals
in typical hospital waste incinerator ashes in
China. Waste Management, 29(3), 1114-
1121.

Zhou, L., Zheng, T., Wang, X., Ye, J., Tian, Y.
and Hong, H. (2007). Effect of five Chinese
traditional medicines on the biological
activity of a red-tide causing alga—
Alexandrium tamarense. Harmful algae, 6(3),
354-360.

Zitko, V. and Hanlon, M. (1991). Another source
of pollution by plastics: skin cleaners with
plastic scrubbers. Marine pollution bulletin,
22(1), 41-42.

ol owiiges 5 S jlasome

Vol. 8, No. 1, 2022

AR )LQ). A A)Lou:.! A 0)53

EWE


bshahmorady@gmail.com
Typewritten text
250


