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ARTICLE INFO ABSTRACT

Code: A-10-1622-1 EETL G ET T Mo ) JEEGHIELE In the present study, the possibility of using macrobenthos as a biological

indicator to assess the level of contamination of the rust estuary with heavy metals has been investigated.

Article History:
Received: 13/01/2021 m Sampling was performed in 2016 from 4 stations in the Zangi estuary at full tide. Sediment was
Revised: 27/07/2021 harvested from each station using Van Wen (with a cross-section of 0.025 m2) to identify benthos,
Accepted: 08/08/2021 determine heavy metals in sediment, decide the organic matter, and granulate sediments. In all four

stations, clay particles formed the central part of the sediments.

m The range of organic matter was 6.90-6.98%, with station 3 having the highest percentage and
Keywords: station 4 having the lowest rate of organic matter. The identified macrobenthos in the Zangi estuary was

divided into five categories: Bivalvia, Gastropoda, Polychaeta, Crustacea, and Fish, and 26 genera and
Macrobenthos species. Station 1, with 13 species, had the highest number of species, and Station 2 had the highest
Ecological index number of macrobenthos per square meter and the highest Shannon diversity and uniformity index.
contamination index Species of Hydroides sp. Polychaeta, with 25.97%, had the highest frequency in the population of Zangi
Sediment estuary macrobenthos. Accordingly, Polychaeta with 49.1% and Bivalvia with 37.21% had the most
Contamination abundant category, and fish with 0.86% had the lowest frequency. Polychaeta class in stations 1 and 4 with
Mousa estuary 63.26 and 56.1% and Bivalvia class in stations 2 and 3 with 44 and 33.06%, respectively, had the highest

percentage. Zinc, nickel, and chromium had the highest concentrations with averages of 32.41, 23.13, and
19.16 mg/kg. Selenium had the lowest concentration in all four stations. The mean concentrations of heavy
*Corresponding author: metals in stations 2 and 3 were significantly less polluted with stations 1 and 4 (p <0.05). Calculation of the
degree of pollution in 4 stations of Zangi estuary showed the degree of severe pollution for these stations.
Based on the contamination factor, except for vanadium at all stations and lead metal at station 2, which
is in the highly contaminated range, other metals were in the low to high contamination range. Thus, the
concentration of all metals in the bell ring was alarming.
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The results of the present study showed that the first and most important factor influencing
the distribution of estuarine macrobenthos was the percentage of bed clay particles, heavy metals such as
cadmium, lead, nickel, vanadium, chromium, and zinc, and then the organic matter in the bed. Also, copper
metal had the slightest effect and correlation with macrobenthos among the studied metals.

d ©2021 JOC. All rights reserved

NUMBER OF TABLES NUMBER OF FIGURES NUMBER OF REFERENCES
5 6 43



mailto:mmohammadiroozbahani@yahoo.com
http://doi.org/10.52547/joc.11.44.1

1Fee il JFY oylais I Al i mwlich pogilid]

EEEEE o5, v

b ol iyl g oo laals jo (K5 95 (5 Lipgr Cardy )l 50 BjgugySlo () £33 31 ooliiu!

Sligasy 33 uims S35 STl

JOC. 12(47): Autumn 2021

' 530 pbdozonw ! o sl 00ljez ) o] T (ot jay (shoo o ! 5y L,

UL.J/Q/}.Q/:SA)LJ/J/)/_OK.«JA) 9/}43/4}/} Lo 5 .E.A;r_a @/.f’

oS Alio oledb

2 Olpl kil o5 il gl ygin S )0 cond 9y 5 obiend mlio (i g arw 5 QEIECIRREONREY
Gl mlio ol dnmsi b alfan Wb piannsST Uiy (rradss Cag 5, ol 5l Consl 03905 il (Sogll slou WAV NFacdl o )6
B o s 9590 S D3l 4y (S35 555 (Sogll e bl sl gess a3l plyie 4 g Sl

VEeelo0lo 0 gusb &b
VEe [ ONY o pds o)l

25 plosl JalS 52 e o 9 (55 y95 50 ol F 515 VYA Jlo liaals o (61 aiges HENED) goalS 51

503l (L3S Qlalid ln (e e 12 VO ghae s L) 09 09 )5 5 eolitinl b Dligs o8] S5s,S e

A bl py Slgasy oy ails g I Slge it cogay 48 S I3l T NPEERS

oy BV AN ST olge e isls LSlid 1) Slgm, (hol ity c gy Slyd oSl T je )o ol el

o alolid gbaysiug Sle.catls |y JT olge 9o ,s a8 F oliian] 5 aojs YL ¥ olKiuy] 45 g N

WIS 5 i TP 5l ale s ol S 5l <ol sy o8, g S5 55 < i'
[Cad alb)

Ol Vb g mpeyie 50 eiig,Sle olasd o SYL Y o8] g 43s3 olaws 1y iy 458 VW LY oSy
Iy Sloly® Vb o ;8 YOIAY L oLl 5y 51 Hydroides sp. saisS .cuisls |y 2318 g 9l g4i5 asls

~ . ) J’M GM}.;*
s PYIVE LY o) sloollin sl jo Ll 00, . o 1) Slglyd o ieS do jo < JAF L lale g 00, oy yislgl 3

. _ > mmohammadiroozbahani
B as bl jeas as ;0 Yo @YY F g FF LY oV ol o slaaSso 0o, g oo ;0 OF/N
Slig—w, jolycdale o x i 0,855LS 50,8 Joe VANE S YYNY XVFY . SLo bpg,S o IS5 «s9,
oKl Dlga, jo (S wlils cdale Sl cuisls sl ¥ 2 jo 1) cdale oy yieS pgale auils
F o Sogllaz o acw e P<)e/oB) s 1o (08 (S0 F g ) loolKin sl b o gme BB LY 5 Y
5 pga0bly 32 as ¢ Fogll [l ulul 5ol oylis laollws! (nl (gl 1, 004l AW a0 o S5 495 oKy
osgame 0 Slls pL il 51,3 eogll Taya s (gosgasms 13 a5 Y ol )0 0y 313 g boolSiusl plos

@yahoo.com

S92 00BlAid Camdg ,0 555 95 50 Ol pled clalé 5 5 ol a4 anisls LB ol B oS Sogll

297 Slojging Sl STy (595 2 e 5851 Cn yieten 9 sl &5 ol las pol> addllas s
T 0l5e o 5 53 5 £955 320Ul (S wm s cpoeaols el (S S iy oy D0 oy (S5
s b 1) (Siaand 5 535 o3l 7S (g 2530 SIS (rr 10 s 5 rizred 051 e o 35256
O &S W35 arine dajgingSle g9 5 Shgw, j0 Sl (Sices @l @ azgs b cutls bajging S
Gy 50 D8 olie g 0508 Sezg o g g Cudie Lol dajgiy ga Lrals  olw! jo DI3ls olas
Ol (N8 0y po Loy o Copanl 4y 4z L abli oo 5o Lojyiing Slo 95 5 (ST 0815 e 5o
il 5 b cod plale ez I l5é oy Dlogzse U dajging Slo o (5318 (slaoan¥T 555
asalgs |3 woa ¥l ool 1530 Cow (0o Bldszge (ufim S8 (Sojglom ged Cools s 4 g 288
oo & 6T sl Ll 09,0 5l 5 alolids y53 al po (S il 0ai VT mlis 058 o0 ety 19,00l 31 28,5

N

ay)


mailto:mmohammadiroozbahani@yahoo.com
mailto:mmohammadiroozbahani@yahoo.com

Heydari et al. olRa2 5 5 4>
wf)lmb )Lo.u.d dl.o)b 9 43[5&5) “s.\ll: dLhJa.au BN U"i""” ublﬁ doddo

Sgzge polie (nl il yae plataien 51 (65l sl ol oo g
d-’]‘-‘*’o B ob) )‘J.n.o g uj}e(..u Lel | us»o.a gy 9 g_ai B
5ol 55 pin olye Sl fali3 05,5 B LS ohs 4 sl
‘) .)‘9@ u-" o> u...:‘)s‘ aksil.i)b 9 6‘43505) ‘_gl.m.]a::;m 90 Doy
eoldd jge 10 Wgy ol o ‘53'1 Slogzge oy cdl o
Gk s osdee lole 5 Ol 3o (Smt) Sl jon e
DT 098 o e ladl yo 15 (6 low Joloe duis 4 132 0 umi)

St Elgl Bl b aS Cenl (wge 53 sl o> 5l (G (5 9
Coedl (lagme G 00 9 (Ot S5l oo b ale 5 (L34S
ol sl Al 5 el cendigrn Slasl Ll ojls gobj
Ol sty Dl Son i |y e 9 (nl 090 4 et
Sl basgi qwge 153 b (S35 5 bl casl 00,5 wal 8 o 5o
ol 0ads alad o) isn o owlely Wlasl g B s yisy 4o col>
Ol e 4 i 593 jpame (i Lawg Sl lool> jgee (rmizmen
alss LS )0 Dlss bl oad o8 5 (3,0 adlate g >
aslul s a ) e cpl codle Guls 4 daolay 5l salizxs glsil
(ol ST S )l 4 oy g car Sl 4z ol
CoeS 23 )0 Slogzge l 5 5 O] sl Dlogzse el
Sl azli 5l eolaiwl dasllas (pl 31 Guan 1) sl (5,950 o
3 oS8l (e e )0 (aliond 5058 o el )b 5 Su3glo
Sl (29 Dpglme 0 & wge o> 0 &ly (K5 9>

b oo camsl plol yoiy (gonidy iy

U9 N9

SIS paiged gy )

9 N5 95 5 ol ¥ 5o VAP Jlo liasls 5o (5,00 aiged
Sasb  Jo5 552 ey 3 (5)l0 paiged ol plowl ) IS5 L Billas
oolizsl b Sligus, oSl o 51 ol g 2o VO ] e 45
Sl LSS Y L (e e o0 V0 ghaio gl L) (ns 09 25
Ot sy 53 S S e (s Sejlail (L3S olulis
ol sloisss ab cubley Slow, gon 4l 5 JT olse
Lys f jloslinal bs (9,800 B0+ ol b SII Lo Loz S
Slas sl (b Bgyks j0 by O 5l (g lade ol yon a g oo atuds
o 0ad dwds shade Ol g 33, e S vl by )3
ez ladiged Sl (sl 000 O lle g (55 ABLAI L 5 el
Slge e SIS (65503l (sl gy sladiges wal 5138
W ()58 ez 2 9 b5 Bl B9yl 0 s g alls 5 ]
Jie olSiglejl 4y gans Jolpo ool g g g5l s Lawsgi g

Dyl sos

(F)

@lolaome ;o looais¥l 0,53 gl Ll (055,50 lsie 4 Sligw,
Sy (sl wilgi e a5 la SLU sl Pl SRl 555
ool o 5 LYo 5| Sy g ce jlads 45 cailay e SYsbo
Sl o5 Cenl (nl 0o Slgay 50 39290 SIS (o)
b ooy baemme )3 1) 055 (S35 0590 odas (1S (S sladisS
S5 Jds 4 gy Sle 5 slaans ;5[N] w38 oo ol 65,
Lyl b sl 0,8, a5l) o¥B Sligas, b poiiens bl
2>l Gl a5l g Slge JUT ) mpe o2 WLyl g ane
99,5 Lo LV ] wilonts olulits YL iesansST Caodl (6l i
Ot | 45 allon e QR ez s (2l sladame o
P e g 232 g alr alr (lpl s bl wlby
LIf ¥ el Some Slge 4 JT olge b 5 o pitansS]
o5 gl SlapanmsS] 55 5 00,8 ayzi |y (I olse lajying Sle
ol 3l b [0l a0 LSis 1, ol mhaw e g
I 2eS &5 65 S pbele ol sl () Clogrse
Pl st Sl 28 gl waes e LA 1, SL lebe
17l asiS o (3L (o SlapianasST 55 (siia Slso o)bgs i3 2
5 @l Lulps gl @8 (S @l b sjens Sk (B e
ety AL (Sas Sllgs Bl b (o b (So59d5m9,Se
Sl 31 sladlo (b 5o IV g o g suite Jln
f g o) Soyell 5l i Slaw LA g0 lojen aS
EO5e A g 03 Ay gy eidd oo I8 puyp jse | (S
Sldllas ol ool oud hoss g £95 slogiaghy 0 (ns
W S 95 Eb 0 ) el 5 W e Wil
P9 @ Syl Jgeme jsb 4y a5 e ey Dl
Mohammed [A] aiS ool 3 1, an] o s 0 iw Slallas
oLt st 4 Seting Sl o8 e 3 (Y1) o San ¢ belal
5 Bahrebar [4] w5 solitul om;, 5 o Gl (6,951 0l5e
@by® e SHb slajeing Sbe uaSTy 5 ile (V- 1) o] ISen
ré loaiss SIS ) caz |y (35 by wsiz) Boojagh
5 Mohammadiroozbahani [V -] wsls |13 v, 3,50 (092
2 OeSes Slls ClAle (g9, p a5 qwyp 0 (VHVY) o Ses
ol plowl (St s e U o] bLsl 5 geys5 Sliges,
Gl o |y o g s il 5 BLAZST o ands,ty mylio ]l
ol JWo a5 Slgmy yo (Sogll Gualil bele 1) (qwge 55

D] s 5 53 g Sl

S sly5iS )0 serda 5 leerd @lie BS g Ay
3 25 st Ll Sl o i (Sogll bl s ol el 555
arngs b plRer Wb g cpl 5l el ilaie pué el 35 il 2 iy
Goiy g o) Lzl gl jete Gl b omlio ol

gl el 5 iancrnsST (6l (o (slopiaassS]



JOC. 12(47): Autumn 2021

IFee sl FV oyl IF il sl pogil]

310000 ©

3385000001

3371000000000 3378000.000000

3364000 000000

R
-

\\,5;_, 73

-

R

e W - L
310000 000000
® 15 5 45 g (Sl o1
(EBILE Sk o s 3
EECRN) \ s ¢ r ¥
X ARy TIFIAF riva.A FIF v
Y rvirey TYVITA- TYVFIAF rrvarvsy

5-1
' Ln(n)

oads Ao 3l 31 IS olaws = N oads ws laaisS slaxi =S

H= -Z[( o) In( 2]

igos ol 3l IS olaws = N ie¥ ol | a4 slaso of 81 S olass = 1
laassS JS olasws =S

v ] Glasgs slie asls

AV-TH) ols o5 Lasls

N g cdle a5l

320000 ©00000 330000.000000

320000 000000

3378000 0000

0000

33710000

3364000 00000

[ = = e N0
0 1.2525 5 75 10

555597 58 aalllas 050 adlate 1) S5
Fig. 1: The study area in Zangi estuary
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Table 1: Sediment pollution rating based on pollution factor and degree of pollution (Hakanson, 1980)
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Table 2: Population of macrobenthos in the studied stations (number per square meter) in Zangi estuary

Total Station ol Species 4igS
4 3 2 1
o glaas g

268 8 260 Ostrea subucula

246 6 53 80 107 Paphia sp.

106 53 40 13 Anadara sp.

13 13 Tellina sp.

133 40 40 53 Ervillia scaliola

27 27 Corbula sulculosa

13 13 Sternapsis scutata

RIS

13 13 Thais sp.

13 13 Mitrella misera

27 27 Cerithidea sp.

80 27 27 13 13 Umbonium vestiarium

13 13 Tornation persiana

obbix

586 133 160 53 240 Hydroides sp.

67 67 Nephtys sp.

66 13 53 Prionospio sp.

13 13 Phascolin sp.

40 40 Aricidea sp.

213 200 13 Nephtys sp.

13 13 Unkonown Polychaeta sp.

80 27 53 Nereis sp.

43 13 40 Cossura sp.

13 13 Balanus amphitrite
160 160 Apseudes sp.

13 13 Crab larva

> 2l

27 27 Fish Larva
2256 627 686 332 651 sl,81 JS slass Total number of people

25 9 11 10 13 laassS JS slassTotal number of species
259  1.68 1.88 212 2.06 53ls 535 Diversity of Shannon
0.56 0.597 0.597 0.83 0.60 31335, Monotony
0.10 0.228 0.221 0.14 0.19

Oygmeons e lé Simpson dominance

(av)
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Fig. 2: Percentage of frequency of macrobenthos in the studied stations in Zangi estuary
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Table 3: Comparison of the average of heavy metals in Zangi estuary sediments (mg / kg)

oSilse F ol ¥ ol ¥ ol Y ol

Avarage Station 4 Station 3 Station 2 Station 1
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Fig. 6: Investigation of the correlation between the components involved in the biodiversity of Zangi estuary
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