[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\ \\c~\)lﬁcJ}H)Lui"ra;}}LZJL.«‘LSMJiLSﬁTw)Sm_f':d

n w n

oo1e5 oluwd 53 (Cd) pamsls” g (NI) IS5 polie xoxi g ol ) Wb
ooy Al &5 Olgaed (Chelon auratus and Mugil cephalus) s

-

Ny

"9 36 g%umil 23 99U 081 i 3 Wle *' o3 Ardcky Lowds

Q‘ﬁ_\ ‘CM.::) &ON:?@K&S‘J ‘)).‘; (Sli)> GTW? a&h}k &;l{)) r)l; a))f—\
Ol oS 0l o8l ¢ oar mbie 0l (D 05 -
U el el o1 ¢ g 01SCt51s (Kb suals 09 SF

\F../\\/V;di,j:_l_;'cl)l; Ve IAYY 3L 55 e 6

ol
b o Ol e 2 (GnplS SLps 8 s Jomlsm 5 950 axl s ol o) Calies Lames 93 130 o550 andlls (51 s
Pl game 3l o o) unds b5l g Ll o 5n b Ol 4 JUST b 1S oKaas Sl e 5 U
ol jor 4 Ao 5 e Chelon auratus <8 oulS” b5 Sip! =I5 s Mugil cephalus <8 5,6 4l s 51 JUS™ ale sus
(bl 1S oS sl 4 eSin5 5 Sbe i e IS o&ams Sl gl 1 ey ki e o l3T @ G
ot i Sl BT L adaie 55 e (slay g6 s 8 (5,851 ICP MS s Lo 5 a0T pgeesls” 5 IS5 S ili 5 o
5k o> 1S o lest 4 65 5 Sle S 535S polie Dlje 53 (6ol3 me OV W3 S 15 gy 350
ool adlge Jdowi 5 w2 g S Gbos Sl Siml e s BB sba )b 4l s 5 S ole Gl ekaTlws 4 il
56T 5505 LU, PH 5 Jsloes O30Sl (65 ¢yl o a3 s 1) Ol ,uis ST TANVY &S 55 add 0 53 4 b e 2S5l STl
)Jgf'c.?ﬁﬁgs]a:mL{\J&)ETJQLLLQJ)4\.5.]4.‘.5}.\@K;...:)'Q}L&'j‘ébf:bdw&)\&‘w)bw}gﬁ%ﬁcu
Sl aen gl €Sy o)) (g5 DML LI5S o anlllan ol 1 L ASL oo Jamme il G2t Ls Ol gie 4 peeslS

as

o bl ey ( ST « x5 Mugil cephalus Chelon auratus Jus Al Gl Oleds”

sh.bakhshalizadeh@guilan.ac.ir :2slSa Jlwage *


mailto:sh.bakhshalizadeh@guilan.ac.ir
http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\’F~\)Lecdj\aJLo.icr.M}?LiJucéjjﬁsj'gij4.1}.,."..3

53 IS IS 5 JS5 il e LS 5 VL e
~ 0 O WS 5 jme (gl e Sl sl sl ST
Duarte et al., 2020; Khan et al., 2021; ) >,
e Sl 1 S .(Sheykhi and Moore, 2016
S 23T o5 (65T Sl go Ol 3 olin f
A Al e 5y 55 Dale e
ol L pll s K S5l maos Ol e WIS
o ) 5> LalT Cmdgo 5 audis ¢ o5 o 4 Olals
oo ; Ly ol 93 i el (IS
Neves et al., 2018; Storelli and ) .=S"__» 451,
.(Marcotrigiano, 2005; Tesser et al., 2021
23l w ab > 9L ALy Ol ol 5o
i el b ol Gy b Sl il
LIkl 53 (o (55 Jlod Caend 53 50l 5 2
et S| 5 () oY b e YA Gas ST L
Al oo YU ) o8 Ol 3525 4 gl cnlin
Joled 53 Jame 55 5155 e ST A1 5 0 457
Capillo et al., 2018; Spinelli et al., ) a_aL
L?Q):&jdf)ﬁo\pggw‘félua (2020
el ol 487 nlos . s (b y5 Sblas 51 Lo
~ES S Ol w558 o Joaie el 5L
e YA I3 gd= 48 njo S WS s 5 sl op
Llod a5 b e o5T glabys mha 51 5050
23 e 5o el s 3 4y st OBLS 5 01y 5l
S (5 5 o 5 ($505S Ga ST filis
Modabberi, et al., 2020; ) il o bl
ol &S opl 4 4> ¢ L .(Aladin and Plotnikov 2004
oz 151 (5 me 53 T 5 sl 55 o ST 55
Gla iy ol ST pl 5 dijls 515 ols otu¥T
5 SO (g ki (gl e G b I il

.

oo
o S e SO 5 L5 Ol e 4 2l
Gl 5 (8L 45T S e 5L T kS A o
5 038 Bl Dl ki 4 0T (YL ol 5 0 5
Duarte et al., 2020; Khan et ) 4sb s T Lo
Cani s O LUT 5 K Ol 3l andllae L(al., 2021
— e 0L 2L 3 ged 1 i 1515 e jzel el ge o
de Castilhos et al., 2020; Fazio et al., ) Jas

2012; Francesco et al., 2012; Acharya and
Mohanty, 2014; Khan et al., 2021; et al.,

Gt ) i i 5 b b 5 lats 2l (2020
28 o B S DI 6 o s e
Preston, 2002; Hallgren et al., 2014; Zhu et )
o 53 S Dl i b 1@l 2020
Lo 3 oMb o o) 55 63T Consanms 5 (s
Ali et al., 2019; Neves ) Colasly il ST sla
Cdle x5 Sl sleosb (et al., 2018
5 b gl e Sl 213 S sl
O S Ol 3555 4 aeie 45T A Sl
Slaveykova and ) Ut edi T (sl S
s S5z (Cheloni, 2018; Ali et al., 2019
S g slagmaly 55 i el ge Olge 4 (s
b (SO s i lagal 5l s (Jobe b (JsSd 50 o
Fo Dl s frnly 53 48 il 0 by e 55l
Loy pa I 50yl i ola_kT(aﬁgMij);a;\;
Slabksw 348 Slab Code 5 T ag casS
3405 3L 5 3 S S o Susj ey IT T
Fernandes et al., 2008; Duarte et al., 2020; )
.(Khan et al., 2021; Sarhadizadeh et al., 2014
ot 03 b paie 6K Ol ge 4 S5 Ul Ol e
Lol sl e 03Y (N5 5050 (omeb 4T 5 1


https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%AA%D8%AA%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%AA%D8%AA%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%DB%8C_%D8%AA%D8%AA%DB%8C%D8%B3
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A2%D8%B1%D8%A7%D9%85
https://fa.wikipedia.org/wiki/%D8%A7%D9%82%DB%8C%D8%A7%D9%86%D9%88%D8%B3_%D8%A7%D8%B7%D9%84%D8%B3
https://fa.wikipedia.org/wiki/%DA%A9%D8%B1%D9%87_%D8%B2%D9%85%DB%8C%D9%86
https://fa.wikipedia.org/wiki/%D8%AF%D8%B1%DB%8C%D8%A7%D9%87%D8%A7%DB%8C_%D8%A2%D8%B2%D8%A7%D8%AF
https://fa.wikipedia.org/wiki/%D8%A2%D9%84%D9%88%D8%AF%DA%AF%DB%8C_%D9%86%D9%81%D8%AA%DB%8C
http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

Yo Jusj)b?a\i;wb)) (Cd)(}:ﬁ)l{)(Nl)J&ﬁL&@:ﬁja@ﬂ)J;U

Chelon auratus and Mugil ) JusS™ sl 3,158
—4 gal Ol ge 4 Hl o 55 Al Ol 2o 4 (cephalus
Ly Sl glaoT 5 5,0 axlys 55 &S5

b 9y 9 g0
Gl 53 (Al G5, g et o) ST0T
S 8 Dbt o5 53 53 5 SIS Ol 50
SLaT 5L als 4 el #0 Ol jen (Ol
sMugil cephalus 5,8 LIkl 5428 5,06 4l s
4. Chelon auratus 458 cpemlS L s i

.(\ J&.Z) -«L_‘.:jf

Caspian Sea

“ ’-\::}\ ‘!@‘)

\"“\"Q::‘f.: \‘3} s LQ‘J YR

\/iﬁl

Oy 0> e il 5 0l )l o) wg w osles
ot 1 YL laesy DB WS s pme g 5 0L 5T
Fazio et al., ) CewlouS 0, 5 &SL bt el

2019a, b; D’Agata et al., 2014; Hoseini et al.,
2020; Jamshidi and Bakar, 2011; Tabari et al. ,

St Cadies sLacil oo 3 ¢ b b 51.(2010
Cms i) o&s 3 K S5l e Y gane
S Olge 45 il SV (ale slacil plo o
= slademe 13 DB sy 5 55l 5l o
Sures, 2003; Zhang et al., ) .S o oS>
e o35y Sl 53 S e ¢l 5l (2007
S 5 G5ISS 5 ST s 55 age
o ) 03 48 s g 4 L 55 0l 3T
s sl s penslS 5 ST cble oLy

Faro Lake
[taly

Italian Peninsula

.,utomum:ﬁ&,}ﬁ,s‘;u}s6ue,_u,gu;c,at{oTﬁL;)bﬂarst_gug&s.L;q@

YSI 556 MPS-) Juo w3 Jole dir oSaus
S103 5 om Sl S kd S o511 (Ohio, USA
& Lol s o g i oI L 4500 FA L L
Sl oKaws i Jame oKalesT 4
ST plasil 0L b cdazis Dy 50 4 5 Slulir

Iy 4905 & ijrycrmq},u.x; Lg)l.,\.gii

Lol le aoltbal b Gille bagg)ls 4 ses alS

035 plowil Ol g i 51 Cblim 5 (Y41 1/9F)
s 3,50 ailsie 53 53 (Y+1V/41VCISS)
S s U b e Gy gl e ls
ey O o gled 5 (S5 Sloses
S eslizal b Jglowe 05T 5 PH 5558 ()l


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\’F~\)Lecdj\aJLo.icr.M}?LiJL,M‘_;))].;‘_;]'!TWJS4.1}.,."..3

chle awlie gl ANOVA o bz ¢S5 OajT
4 g5 ol 85 o8ams b 1 Al 53 5 e ol
bos Csr s Ukl 5,6 axb,s ledsTowma glo
—add 5o 4 4 (Zar, 1996) w5 8 eslinul enlS
Gla e sl jals ol (PCA) Lol sla
55 Sy DDl O3l Cows Sl s aome
bols pslae s (Quinn and Keough, 2002)
S ol 5 Jol bade U ud 4y e
3 kss glals (ils Sl ol 53 6 e BB
Bl (s o3 daloe (5l ainiS Wb 4 oS
A oslizel Jases (sla it a4 sl e3ls Ol
6205 SPSS 153l 5 L (65T (sla Juboni 5 4 525 4JS”
e .25 5 &) 50 (SPSS Inc,, Chicago, IL) Y#

Al &J?JE)MF'/'O daa): Sols sme

W
oKaws gl & K5 5 e Coond awmlis

S| 556 el s JUST ale gla wisad 3,155

Sl s e3sl & il VB CC 0T 4 5 )5
jlﬂ@)éCC@d}gﬁw@é}.mm;
Clsly go) i bgd Sis a5 Sl
Ll JdCP MS oli:.w;r.:léij\wjo.\iu)b'CC

Ak L;}:fc)'\.b'l ppb &ss CE.., 33 C}._.n:lf 9 Jgf
(Y Jsi>) (Hartmut et al., 2007)

ICP MS o&es sla zalyb . Jgir

Ol e b elsly

Slg Vo Ol
aass y3 pd /g j\fOL;ﬁ-C,&f»
aids 5> fNY LSty 58 0L 2 s e
aass 53 2d) ‘;J‘)Kfob_fc,&ﬂ
wb s ERR

obols eSS 5 05 by JaS 51 e
5 Slr By 050l 5 S5 Bl lie ol
S 0sT b S oKes sl 4 oSs
Sl Sl b 23S el (g s gl
o g 52 g 28 e T els Ll

)l 4(’_,3\.7 9 C,".'.‘)b );-«\.& pr& g:ﬁw..c)b le.é.?

.))lé«g\a_ﬁdufu.au6\;:dﬁj)ljfa@;d\@;lgd&:j)@pw):¢x~>K3J§:J¢EL&:Y J g

S5 gme e (S5 b Ol e sl Sl

odd JIUT Bl alllas 3,50 ,ulic

/44
Ve V/¥Q

/e

/Y
JYE L —8A

v/ 4

VREEVFA 1S oK slesl 4 oS0 5

AV E Y Sl oK Gls Cand o
vy S oK lesl a4 eSO 5 )

/A E AV Sl S oBas s s
r":ﬁ)l{



http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1 ]

O Jusj)b?a&wb)) (Cd)(j:‘Jlf}(Nl)JgfﬁL’c’Jjﬂi:ﬂ)J;U

(Y JSK8) (p<e/ed) sls Wl 5,6 4L ys oKaws s el 5 SO chle Sl s
S ges 4 S 55V Olie Ol pl JUST 5158

12000

A o B
10000
8000
% 6000 g
Z 5
4000
2000
0 — 0 —
SlgS ol Sl diged leF olfins il diges 565 ol L diges SleS olSss 2l aiges
ol JUS (ool Ll JUs” abe b JUS' (ool Lt Jus' e
Wl 5, 53 5 el L Gl ol g 03 0k (13 51 45503 JUST ale 1SS olows o gnasls” 5 S5 alin sy S
9 J‘}lm Q};‘S\ (Sose Doyl am gy L Ol s &jﬁ)b@cw‘ kgl.h‘\.o.‘}.ﬁdfl:ﬁjdifdﬂ oslaiul
(F 5 Y JSK8) wisb e ks e pH (PC2=/an00 5 PCL=VVINY) ol ials
2
PC2
135 ®
o
1
0.5
0
15 =4 -0.5 0 0.5 1 PC1 15
®
-0.5
o
L ]
o
=1

.ml{&li):@‘ﬁ‘tghyT}gb_‘))u%EJ}&:@&&W(PCA)&‘&\A&}AM}AiJ'.?d'ZrJgfb


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\F'\)L«J'CJ}‘OJMQHJ};L;JLMG‘_;)"ﬁ‘S}!TW};4.:}.:;«.;

H?}E’\)U.JH)‘}J.{M)JA%/VV KMJGAQL&.:

3 500 e (gla iz Szel DUl ls s

Component Plot
10 tpots
05
Cdmgkg
o)
g Temperature*C
g . Salinity%.s
§ oo e
£ o
2]
&)
-035
-1.0
1.0 -l]-.S 6.0 DjS 'ITO

Component 1

&S ol laad o 53 0dd (I8 L Jasme (gla iz :F IS5

5SS e bl s et e SLS LS

25T par JUS Olale 3518 ol8ans 3L psnslS”
sl (Sl slaoT 5 Wl 5L axb s 53 o
Sla i 53 SNl g b o3y el pwlS
ST sl oo 5 a5 L 0T oy aome
&G Olsie 4 JUST ale 5 3 spie 55 Lol (glad) 5
&G o3 g8 S aals Uyl 5o 68
St b oYU 85 oS ab 5SS W e
Sl ol Jamsd 4 536 5 4ils 55 Ogal oy Jaes
Wil o o on 035 (A5 SILL Lasl 1 5 s
31 5 (Whitifield et al., 2012; Solgi et al., 2019)
Sl bl 5 e Sty 5l G Ol 4 0T
Sy oy 5 OB US s me M I Clabloe
5 5d e 3L clases sla 25 51 23U sla o NT
Ferreira et al., 2004; Nagarjuna and Mohan, )

slaad g0 4 o 5l o> (PC2) 55 5 (PCL)
el s 53 o (5L iz (PCA) Lol
Mol 556 4y 5 pulS Lo
Sl olas |y ool add e lis 055 IS
(638 0ol dm 53 5L s Gkas gl 4d) 50
e w5 5 ST S 555 PH 5 Jsloes 05005T)
ASsze s e (F JSC2) dimbls g3 ail ga 53 (slo 3 5
Sl LT 5 )L el 5l oo sla i |
Wﬁ(DCl)u@;h@:c\;&pWK&p
Gl pxze bl 1y ol 93 cpl Sl 5 s 8
Ll S S e S s

53l3T amyo=F o=Y¥/f+ Wilk’slamda=+/++)

(p<s/v0

W)
d


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

2 JLSJ)‘}?@K;’M:)) (Cd)r#:l{)(N”Jgfpr&c:JjaK:ﬂ)J;U

Sl ST L uls s 5,08 4l 5 slica
ol il e 4 e oS Sl s S (6L s
23 JSG pamd Gl Bl 5 Sl 6la @ g 53 e g ,UT

.(Moghadamy et al., 2017) coulaiS als 5
(S glaslss p5edlS e ¢ 3,k
o5 Jome 5 63T 65 () (s sla, ST
Forti et al., 2011; Ourgaud et al., ) s  Kews
(ﬁak_(cv;olj_f SS9y 2 4S shasi (2018
oAV S Do 2Lss e (Al o
b ol Olabe aoe sl ey o QTCQ,JJI,LEA
ol 043 8 039531 0laj S8 b paznd ol Ol s
33 352 g0 p g3l 51 (S e das s 0L &S
s 3203l 50l O 4k 3,05 0355 Gk 5 ST
i (535t Bas 1y 355 o 51
.(Zhang and Wang, 2007) 8" Jlasl 5,18
Gladaly OT (5558 L psmeslS Cds o posdle
i AT VL (g5 03 gdome )3 5 bl e gSae
CTL old 55 )l azlys s 035 YL L
s 556 Olsie 4 Ll 5 0 55 S Sl sl
Pl Glaassai )3 ppealS S ble falS o S
e sla bl (s SIL S sl Wkl JUS
CBle by i S S edd (8ol
Sl L ar ol adlse Jdond 53 b 4550 0 5a0lS”
e b sba s 5 AT 4 T Lame ) s
sl e Gdate 158 oBs 53 STy 3 b
CbB L pgeeslS (55, 2 4 (Pyle et al., 2011)
o omin (5521 040 53 YL )8 Lle 5 (5 oz
e s dlae ISl O (e ) Ol i sl
Pyle etal., ) >3 s (T Glaptunm ST 5 0L 5T
Looe 05148 Lol 5 55 0T e ,6T 5 (2011

2017; Salamat et al., 2017; De cerio et al.,
.(2018; Fazio et al., 2019a; Gao et al., 2020

Sy 5 srb G s Olgs 4 JSG &S T
o 0 S 50 3l (S0l 5 0352 e O 5L
G AnST e aresap o i S5 1,5 0T (215
o388 a4 OT (s o Ly M sl Ll
Ll & ale (6585l 35 b i a3 58 oo =
28T 550 e 525 Jolo I b (SS5 55 58
~i el pe ) (S e el @ e Sola 1)
o i s Sl 4 e OT sl &7 545
55 JS$ ,luis (Ololade and Oginni, 2010) 53 8
20Tl goss by Vaane T laless
305 S B e gl 515 S oKy
.(Cempel and Nikel, 2006)
s ke 40 0L 3T 55 oSG o o Ol s
Pyle ) Cewlods o315 Cas PH ¢ e O 52 aoes
L> ,» .(and Couture, 2011; Nys et al., 2016
Sladdee 55 JSK Consanme Ol o s )3 Sy
slime gla,ls, AV LAY PH acals 55 s
(mlosls DLz PH 5 ml 5 YL slie 4 o
S MY LAY PH azals 53 S G 453
slgciy b ladie 1 2t sl LS 1 (6l
Ldd g pd 5L 5l b1, 0T 5 arils el
OT JLis & cpH aals cpl 55 0L 3T s sla iKY
A P 33l 5 JSG 4 (pins Ol soe o8, Yy
o 0T oo gon a5 0L 3T Sus 8 8
TaS salli ey LU .(Nysetal, 2016) il
Saals ) sSdapH aals b enlS” 6L 5> Sl sl
e sl bl Splise (g 5 i g e 6

%‘F)‘Q&&M\Mﬁ)))bcMawly‘f


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\’F~\)Lecdj\aJLo.icr.M}?LiJucéjjﬁsj'gij4.1}.,."..3

S ol

4lS” 5 e pkige ule S5 OLBT Ol
S a5 (Nl adhis Osles o5 gan o Olslo
34;;_&\:LA45}AJL;))T@>.-):6€.>,-}SQQL§&§
A& LT 55 a8 aee 5 s S
PRES I PR JE IS EPRC SCR PP
L o () 5 ol 30 p5Y s 1) 18
o ils 5t sy (T 4 s 0aSin s Cules
oslat 4 VAN £ 550 51351 3) 01l ety OAS
Ll s oS ls Cslas L 5 (VO / V495
(VO / SYAAF )l 4 SMPNY 5,50 3151 ,5)
Wl a3 5l

&b

1. Acharya, G., Mohanty, PK. 2014.
Comparative haematological and serum
biochemical analysis of catfishes Clarias
batrachus (Linnaeus, 1758) and
Heteropneustes fossilis (Bloch, 1794) with
respect to sex. Journal of entomology and
zoology studies, 2 (6),191-197.

2. Aladin, N., Plotnikov, I., 2004. The Caspian
Sea. Lake Basin Management Initiative
Thematic Paper.

3. Ali, H., Khan, E., Hahi, 1., 2019.
Environmental Chemistry and
Ecotoxicology of Hazardous Heavy Metals:
Environmental Persistence, Toxicity, and
Bioaccumulation. Journal of Chemistry,
2019, 6730305.

4. Capillo, G., Silvestro, S., Sanfilippo, M.,
Fiorino, E., Giangrosso, G., Ferrantelli, V.,
Faggio, C., 2018. Assessment of
electrolytes and metals profile of the Faro
Lake (Capo Peloro Lagoon, Sicily, Italy)
and its impact on Mytilus
galloprovincialis. Journal Chemistry &
Biodiversity, 15(5), e1800044.

5. Cempel, M., Nikel, G. J. P. J. S., 2006.
Nickel: a review of its sources and

oSBT L 5 YL sy (6,5 0wl Oljee T
STl T ‘_;L.aﬁ};T Ol L 2alS 5 b it
sole e 1 «(Pierron et al., 2007) Lil s ol 5
= ST S o8 3 g pgeaslS S (55
S g Sodw o o g 3l ST 4 e Ll
S sl 8 o (Pyleetal, 2011) 558 Lo T e
048 o puza Ol g 4 Ll oDl 5 Cladloes (6
3 eSS polis e 5 4S5 gl il ale sdes
Sl s o die 530 S8 e, 8 et/
Slome e ST 0L 5T sl s ale 51 Cloblowse
bl 53 2 o8 (ko /0 15 ST 53 pasls
plas oses 53 5 A0 S dcw g ol g owas
Sk L3 DT s 2l e 8 Jenv/e %0 51 YL
1 g O 53 (Sl 5 <SG ko Ll 5g 0 5 00l
Ails Jazoes |

L s ol Sler Oo e il 4 dom 5 L ol
sl sl ey siS Ol 53 05 yams
iy JUEST (als e Ao Ol e o 5V ol
HUNG ) ol 5Ly 1l sOT 5 A als
5 s &G 5l (and Shaw, 2006; Fazli et al., 2008
L ol Lme 53 0pl 2 oSl (s Lol 5 5o
3 bl S e Sl 5 gl S b
Cble o 5 p OG5 0T 5 (Sl Con s
Gl S s 53 paslS 5 SIS 0y (s olie
Sl et o) 1 L IS O )l s 2l
3 e o2y s 5 S Ol gt 4 e
i Sl O e &S 3,551 s 6 015
sk 405 ale JbnST L oS Ul b 5 sy b
— Sl O e e e O s w
ol oo olgdy cliw


https://doi.org/10.1155/2019/6730305
http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

« JLSJ)‘}?@K:M:)) (Cd)rj-:‘-‘l{}(N”JgfﬂL&c’dei:ﬂ)J;U

13.Fazli, H., Ghaninejad, D., Janbaz, AA,
Daryanabard, R., 2008. Population ecology
parameters and biomass of golden grey
mullet (Liza aurata) in Iranian waters of the
Caspian Sea.Fisheries Research, 93, 222-
228.

14.Fernandes, C., Fontainhas-Fernandes, A.,
Rocha, E., Salgado, MA., 2008. Monitoring
pollution in Esmoriz—Paramos lagoon,
Portugal: Liver histological and
biochemical effects in Liza saliens.
Environmental Science.Environmental
Monitoring and Assessment, 145 (1), 315-
22.

15.Ferreira, M., Antunes, P., Gil, O., Vale, C.,
Reis-Henriques, M., 2004. Organochlorine
contaminants in flounder (Platichthys
flesus) and mullet (Mugil cephalus) from
Douro estuary, and their use as sentinel
species for environmental monitoring.
Aguatic toxicology, 69, 347-357.

16.Forti, E., Salovaara, S., Cetin, Y.,
Bulgheroni, A., Tessadri. R., Jennings, P.,
Pfaller, W., Prieto, P., 2011. In vitro
evaluation of the toxicity induced by nickel
soluble and particulate forms in human
airway epithelial cells. Toxicology in vitro:
an international journal published in
association with BIBRA, 25, 454-461.

17.Francesco, F., Satheeshkumar, P., Senthil
Kumar, D., Caterina, F., Giuseppe, P.,
2012. Comparative study of hematological
and blood chemistry of Indian and lItalian
Grey Mullet (Mugil cephalus Linneaus
1758). Herbert Open Access Journal
Biology, 1-5.

18.Gao, Y., Xu, H., Li, L., Niu, C., 2020.
Immune defense parameters of wild fish as
sensitive biomarkers for ecological risk
assessment in shallow sea ecosystems: A
case study with wild mullet (Liza
haematocheila) in Liaodong
Bay.Ecotoxicology and environmental
safety, 194,110337.

19.Hallgren, P., Nicolle, A., Hansson, LA.,
Bronmark, C., Nikoleris, L., Hyder, M., et
al,2012. Synthetic estrogen directly affects
fish biomass and may indirectly disrupt
aquatic  food  webs.  Environmental
toxicology and chemistry, 33 (4), 930-6.

environmental toxicology. Polish Journal of
Environmental Studies, 15(3),375-382.

6. D’Agata, A., Cappello, T., Maisano, M.,
Parrino, V., Giannetto, A., Brundo, MV., et
al., 2014. Cellular biomarkers in the mussel
Mytilus galloprovincialis (Bivalvia:
Mytilidae) from Lake Faro (Sicily, Italy).
Italian Journal of Zoology, 81 (1),43-54.

7. De Castilhos Ghisi, N., Larentis, C., de
Oliveira, E. C., Neves, M. P., Zavaski, A.
G., de Almeida Roque, A., Delariva, R. L.,
2020. Environmental assessment of Neo-
tropical streams using fish as bioindicators:
a  multi-biomarker  and integrated
approach. Hydrobiologia, 1-18.

8. De Cerio., OD, Bilbao, E., lzagirre, U.,
Etxebarria, N., Moreno, G., Diez, G,
Cajaraville, M., Cancio, [I., 2018.
Toxicology tailored low density
oligonucleotide microarray for the thicklip
grey mullets (Chelonlabrosus): Biomarker
gene transcription profile after caging in a
polluted harbor. Marine environmental
research, 140, 265-277.

9. Duarte, G. S. C., Lehun, A. L., Leite, L. A.
R., Consolin-Filho, N., Bellay, S.,
Takemoto, R. M., 2020. Acanthocephalans
parasites of two Characiformes fishes as
bioindicators of cadmium contamination in
two  neotropical rivers in  Brazil.
The Science of the total environment, 738.

10.Fazio, F., Faggio, C., Marafioti, S., Torre,
A., Sanfilippo, M., Piccione, G., 2012.
Comparative study of haematological
profile on Gobius niger in two different
habitat sites: Faro Lake and Tyrrhenian Sea.
Cahiers de Biologie Marine, 53 (1), 213-
219.

11.Fazio, F., Saoca, C., Ferrantelli, V.,
Cammilleri, G., Capillo, G., Piccione, G.,
2019a. Relationship  between arsenic
accumulation in tissues and hematological
parameters in mullet caught in Faro Lake: a
preliminary study. Environmental Science
and Pollution Research, 26(9), 8821-8827.

12.Fazio, F., Saoca, C., Sanfilippo, M.,
Capillo, G., Spano, N., Piccione, G., 2019b.
Response of vanadium bioaccumulation in
tissues of Mugil cephalus (Linnaeus 1758).
The Science of the total environment,
689,774-780.


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

\’F~\)Lecdj\aJLo.icr.M}?LiJucéjjﬁsj'gij4.1}.,."..3

on the health of a detritivorous fish
(Ancistrus mullerae) endemic to the Iguassu
ecoregion: relationship between agricultural
land use and severe histopathological
alterations. Environmental Science and
Pollution Research, 25(12), 11670-11682.

29.Nys, C., Janssen, CR., Van Sprang, P.,
2016. De Schamphelaere KAC. The effect
of pH on chronic aquatic nickel toxicity is
dependent on the pH itself: Extending the
chronic nickel bioavailability models.
Environmental toxicology and chemistry,
35 (5),1097-106.

30.Ololade, 1A., Oginni, O., 2010. Toxic stress
and hematological effects of nickel on
African  catfish, Clarias  gariepinus,
fingerlings. Environmental toxicology and
chemistry, 2 (2), 014-019.

31.0urgaud, M., Ruitton, S., Bourgogne, H.,
Bustamante, P., Churlaud, C., Guillou, G.,
Lebreton, B., Harmelin-Vivien, ML., 2018.
Trace elements in a Mediterranean
scorpaenid fish: Bioaccumulation processes
and spatial variations. Progress in
Oceanography, 163, 184-195.

32.Pierron, F., Baudrimont, M., Gonzalez, P.,
Bourdineaud, J.P., Elie, P., Massabuau,
J.C., 2007. Common pattern of gene
expression in response to hypoxia or
cadmium in the gills of the European glass
eel (Anguilla anguilla) Environmental
science & technology, 41, 3005-3030.

33.Preston, BL., 2002. Indirect effects in
aquatic ecotoxicology: implications for
ecological risk assessment.
Environmental management, 29 (3), 311-
23.

34.Pyle, G., Couture, P., Nickel. 2011. Fish
physiology. 31: Elsevier. p. 253-89. Kumar,
P., Singh, A., 2010. Cadmium toxicity in
fish: An overview. GERF Bull Biosci, 1
(1), 41-7.

35.Quinn, G. P. and M. J. Keough., 2002.
Experimental Design and Data Analysis for
Biologists, Cambridge University Press.

36.Salamat, N., Movahedinia, A.,
Kheradmand, P., 2017. Environmentally
induced tissue responses of hematopoietic
system in abu mullet (Liza abu) and tiger
tooth croaker (Otolithesruber) from the

20.Hartmut, F., Gerstmann, S., 2007.
Declining populations of freshwater pearl
mussels (Margaritifera margaritifera) are
burdened with heavy metals and
DDT/DDE. AMBIO, 36(7), 571-574.

21.Hoseini, SM., Namroodi, S., Zaccaroni, A.,
Sayad-Shirazi, A., Pérez-Ldpez, M., Soler-
Rodriguez, F., 2020. Detection of
Carcinogenic Polycyclic Aromatic
Hydrocarbons in Stranded Caspian Seals
(Pusa caspica). Aquatic Mammals, 46 (1),
58-66.

22.Hung, C-M., Shaw, D., 2006. The impact of
upstream catch and global warming on the
grey mullet fishery in Taiwan: a non-
cooperative game analysis.
Marine Resource Economics, 21, 285-300.

23.Jamshidi, S., Bakar, NBA., 2011.
Variability of Dissolved Oxygen and Active
Reaction in Deep Water of the Southern
Caspian Sea, Near the Iranian Coast.Polish
Journal of Environmental Studies, 20 (5),
1167-1180.

24.Khan, N., Sultan, A., Ali, A., Jan, S. M. H.,
Khan, W., Rahman, I. U., Khan, A., 2021.
Fish as Bioindicator: Ecological Risk
Assessment of Insecticide to Aquatic
Organism Particularly Ctenopharyngodon
idella.  Journal of Geoscience and
Environment Protection, 9(2), 42-54.

25.Modabberi, A., Noori, R., Madani, K.,
Ehsani, A. H., Mehr, A. D., Hooshyaripor,
F., Klgve, B., 2020. Caspian Sea is
eutrophying: the alarming message of
satellite data. Environmental Research
Letters, 15(12), 124047.

26.Moghadamy, S., Abedinzadeh, N,
Haghighi, M., 2017. Environmental risk
assessment of construction of Caspian port
in Anzali free zone by using Integration
AHP and TOPSIS.
Environmental science & technology, 2, 35-
94.

27.Nagarjuna, A., Mohan, D., 2017.
Biochemical and histopathological changes
induced by nickel in the striped mullet,
Mugil  cephalus  (Linnaeus  1758).
Bulletin of Environmental Contamination
and Toxicology. 98, 33-40.

28.Neves, M. P., de Arruda Amorim, J. P.,
Delariva, R. L., 2018. Influence of land use


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-17 ]

[ DOR: 20.1001.1.23223545.1401.16.1.9.1 ]

[ DOI: 10.52547/aqudev.16.1.1]

Y JLSJ)‘}?@&#}))(Cd)C#JK}(N')J&ﬂbc’é‘ja&ﬂjfu

tramandai  river  basin, rs, Brazil.
Environmental Nanotechnology,
Monitoring and Management, 232, 100496.

46.Whitfield, A., Panfili, J., Durand, J-D.,
2012. A global review of the cosmopolitan
flathead mullet Mugil cephalus Linnaeus
1758 (Teleostei: Mugilidae), with emphasis
on the biology, genetics, ecology and
fisheries aspectsof this apparent species
complex. Reviews in Fish Biology and
Fisheries, 22, 641-681.

47.Zar, J., 1996. Biostatistical Analysis, 3rd
Edn, ' (Ed. ), Prentice Hall, New Jersey.

48.Zhang, L., Wang, W.X,  2007.
Gastrointestinal uptake of cadmium and
zinc by a marine teleost Acanthopagrus
schlegeli. Aquatic toxicology, 85, 143-153.

49.Zhang, Z., He, L., Li, J., Wu, Z-b., 2007.
Analysis of Heavy Metals of Muscle and
Intestine Tissue in Fish in Banan Section of
Chongging from Three Gorges Reservoir,
China. Polish Journal of Environmental
Studie, 16 (6), 949-958.

50.zZhu, Q. L., Zhang, X. L., Hu, W., Zhang, J.
S., Zheng, J. L., 2020. Larimichthys crocea
is a suitable bioindicator for monitoring
short-term Cd discharge along the coast: An
experimental study. Environmental
pollution, 259, 113849.

Persian Gulf. Ecotoxicology  and
environmental safety, 136, 161-172.

37.Sarhadizade, N., Afkhami, M., Ehsanpour,
M., Bastami, KD., 2014. Heavy metal
pollution monitoring in the northern coast
of Hormuz Strait (Persian Gulf): plasma
enzyme variations in  Periophthalmus
waltoni. Comparative Clinical Pathology,
23 (4),1063-1067.

38.Sheykhi, V., Moore, F., 2016.
Environmental risk assessment of heavy
metals pollution in aquatic ecosystem- A
case study: Sediment of Kor River,
Iran.Human and Ecological Risk
Assessment: An International Journal, 22
(4), 899-910.

39.Slaveykova, V1., Cheloni, G.,2018. Preface:
special issue on environmental toxicology
of trace metals. Environments, 5 (12). 138.

40.Solgi, E., Alipour, H., Majnooni, F., 2019.
Investigation of the Concentration of
Metals in Two Economically Important
Fish Species from the Caspian Sea and
Assessment of Potential Risk to Human
Health. Ocean Science Journal, 54, 503-
514.

41.Spinelli, A., Capillo, G., Faggio, C., Vitale,
D., Spand, N., 2020. Returning of
Hippocampus  hippocampus (Linnaeus,
1758) (Syngnathidae) in the Faro Lake—
oriented Natural Reserve of Capo Peloro,
Italy. Nat Prod Res, 34(4), 595-598.

42.Storelli, MM., Marcotrigiano, GO., 2005.
Bioindicator organisms: heavy metal
pollution evaluation in the lonian Sea
(Mediterranean Sea—Italy).
Environmental Monitoring and Assessment,
102 (1),159-66.

43.Sures, B., 2003. Accumulationof heavy
metals by intestinal helminths in fish: an
overview and perspective. Parasitology, 126
(7), 53-60.

44.Tabari, S., Saravi, SSS., Bandany, GA.,
Dehghan, A., Shokrzadeh, M., 2010. Heavy
metals (Zn, Pb, Cd and Cr) in fish, water
and sediments sampled form Southern
Caspian Sea, Iran.Toxicology and Industrial
Health, 26 (10), 649-56.

45.Tesser, T. T., Rocha, C. D., Castro, D.,
2021. Metal contamination in omnivores,
carnivores and detritivores fish along the


http://dx.doi.org/10.52547/aqudev.16.1.1
https://dor.isc.ac/dor/20.1001.1.23223545.1401.16.1.9.1
https://aqudev.liau.ac.ir/article-1-752-fa.html
http://www.tcpdf.org

