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Abstract
The current study included determining the level of

pollutionwith some heavy metals in the waters of the Euphrates
River within Deir Ezzor Governorate, and evaluation the risks of
heavy metals resulting from fish consumption by humans in the
muscles of three types of fish,which are the common carp(Carpio
Cyprinu), Silurus triostegus,and Barbus canis .with the aim of
measuring The rate of bioaccumulation of heavy metals in the
bodies of these fish, their transfer within the food chain, and their
arrival to the human body. The sampling station were identified in
the river water within Deir Ezzor governorate, namely: Hatla,
Hawija Sakr and Al-Rushdia.36 water samples and 360 fish
samples were collected during the study period (from octobe 2022
to september 2023), on aquarterly basis, to measure some heavy
metal elements.

The measured results of the heavy metal elements (pb, cd,
cu) showed a great convergence in their values between the study
stations, and it was found that there were no significant differences
between them (P > 0.05), while a variation was observed in the
values of the studied metal concentrations in fish between the
seasons of the year, as their values increased in summer and spring
compared to winter and fall. The results also indicated that the
concentrations of heavy metals in fish are higher than in water,
which can be counted as environmental evidence of water pollution
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Bio -accumulation, pollution, heavy metals, Euphrates River,

72




Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

tdadiall-1
DUs Casety eddell sbaal) Ay Jans 3 lislall (saal ALEN palial) a3

Malik et OVl e 5dlu st ) Bpdla §ypemy olld GuSaing ¢ Sl Clsill A
(al., 2020)

slaall dabidal) L) claladid (e 7l LR jualially Aol A3l Eigli g
DY) G () claball ge aaall cplal WS el ys Al daclia e
cpaaall clblasy ddpall cMadllS dibide  jalias (pe ALEN  paliall Gl
Sl aUaill ol Ao f5 lae Claually saenl) 28LaIS duc) i cllladlly
Sl

(Karak et al.,2010; Naigaga et al., 2011; Yarsan and Yipel.,2013; Zaki et al.,
2014;)

Gl pan 3 Al dd) cligle Hhal LA jualiel) s 13
b Nsal) Gl oS)58 dallaa gl (g0 Aslall Lgalaa oyt Sl dibidall il lical)
(ol (Galiayll Leiay yualiall alliy Gighill glgs) ylaal dusse dglad) jaleadl)
-(Lietal., 2020; Yang et al., 2022) g (33335 ag2alSI) ¢ pualAl)
Pl el calide 8 L) deddgy Daulad) o)) pslas ol e
lesSl @lldg ddle A8 dad cildy o) deandy dabail] 8555 aa3 3 cland)
Cheadl dindiie cadagll dgw a5 Ay (Ol dujgpuall Sling b due
il Linaad Tigy cohasll asalll (S o dasial) dsaall Galeally Gyl
peadl Gad o3l Callll £ 50l opine Aac) Joliy (eas ((AHA) £S5V

(Kris-Etherton et al., 2002; Javed et al., 2016) dxlall cibigilly dalal) )l

73



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(JJ}!‘#J MIAA) <) Al

Az 3gal) a3 ) (LSl bl daa au By UK dlanl) axdies
o) (8 paleall (ge AL ST Tan Aules 1360 Gllyy Gl Gipan el
A ) L& ¢(Aich et al., 2015 ;\Walia et al., 2015; Sharma et al., 2019)
o Al L35 s g g sl 3 Lee el S5 WS e Al
k) Ll 8 sagmsall Ligeaal) slgall N diL) gpeall clally allalal)
Lalig Sl 493d) Jedld) ) AL&l yabiall Jaxg .(Olaifa et al., 2004)
el 3ok ge Bl e gl sl Goh ge Bl By L dled)
Gk e AT ) IS (e ALED Gabeall Sladl 80N e g(Blackmer ,2000)
A llgid) lad¥) I jealiall oda e 23 (pag A8 Aladadl e Ayl
.(Javed and Usmani 2015, 2016b; Javed et al., 2016) Sl ol a8 8 2k

robaly) Ao ALE dusmal) jualiell Laall hlial)

LS (el dgpicadl cilalally 1380 anncl) ALEY dssedll jualiall Cus
(O G (& slglly cdial) cbilally clbilaull LlaY) 4 s o oKa
S PAaaSsn GRS ) ) Jas Lovie ALEN Luseall jualialls panll Giaasy
Sl ey 53 Glo e zsend) sgaall e ol @l alaly WS
Ak die) il e daddie S

A Gayaill o doecd) 5ok AL dvsaall jaliall (o 98 agadlSll paiad
Oy () Salall # g ¢ oadll Cuanll Calliy (i) (ol g cadl) L )
2y 9 « (Maurya et al., 2019; Malik et al., 2020) 4sll bl LAl duls
(Kayhan et Lf‘a\'a;d\ Jaall cblee & el cpuanall dayg pall pualiall o (ulaill
S5 (DA dals Gaas Al eBlell) o i sele Jale 85 <al., 2017)
LS ¢ ( Khallaf et al., 1998) aadall (gl Cigadig adoal Cundiy udil) didee e

74



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

Ala) o disaw 5355 ) 635 Al ol asanlSl) dgmg ae 38l sasag O
dliaall daudl 8 ala)l) S5 o Authman et al., 2008)bisally <yl
odladl) e L J8 O Gabia))) diew diaad o @il olal) 5l
Gt Sllia) ) el 3 3013 aitie cileyns ols (5350 43 V) caspealSUs
sl Gst ) gage 28 shaddl 3 Adle 3S1 eagas of L Ll sala
o GAY L ela¥ly Alecd) e daac FST 2 gadlSl Ol aan Ll pallg
e waal) culs) 1A ¢ (Sfakianakis et al., 2015) 3SIAN (AL @llyg ¢ @l jeaiad)
Sty gl e 4adal) oloall dllanddy dnpaall e aladiad Aul€al I cilad
oe Aaaaly laslee Ao Joanlly ¢ AL pualially 48l i) Sl Ligen

(Mora et al., 2003, 2008; Sekiranda, 2006; il slia < Jalal) Eaghill (saa

Das and Chakrabarty, 2007 ; Bud et al., 2008; Naigaga et al., 2011; Malik et al.,
2020)

G e daaly lagles o Jomnll 8 lan) 8 ciligld) dulps
Lo still o (gson 5850 lan) Cindiel 38 5 ¢ gl olia (& Jualall ushil)
ol J92ng julaa pag A ddbidall Joall 8 (L) daian dpieadl cilgad) Lea
asll il Joasll =g 5 (Valipour etal., 2013) clisla) el gy = g0
O SSAL paadl 5 ey slaall (e US A yualiall gl 4y sasal) iVl
a lly aaliall 228 (e Lgr gsansall oY1 SuSIAl Jiay A caall 02
olaal sl o DUl clajglas

75



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(JJ}!‘#J MIAA) <) Al

olaal) b ALY diveal) pualial) Gary LAl 4 g gamal) (uaBY) ) 1(1)d gaad)
s lecdg

eV 8 4 gansall al¥) 2l | 4y zgansall Y] 2|

(MG/ G) (MG/L) ol b
oyl
MAFF, | EC, | WHO, | FAO/ | US | o, | FAO/ |
2000 | 2005 | 1989 | WHO, | EPA, | ,5q1 | WHO, | %
2011 | 1999 2003 | s

20 10 30 30 3.1 2 2000 | CU

2 0.5 2 0.5 8.1 1 10 PB

0.2 |0.05 1 0.5 93 | 05 3 CD

50 dadl ) ey sline) Calite 3 ALEY Cpalaall (goall oS duddyal
e Ajed Lgn Sy padiedy cclislall lgiba 558 (DA Lpdayd (530 Abpadl
liad o Aldl bl b ge Slaad el Giaad ) Al Ll Gyl
.(Mchim and Benoit, 1971; Farkas et al., 2002 ) W ilKig lagaig 42512210
raliall lgia ddbidall Bslall )3l ddadlae Gaa Gl jgd il Dl
il Slad eha) ()9 il (g el Al ela¥) b SIA Jaa Al ALE)
allyg Al dndl e dnad) Ahadd plall s B Gl awil) sl
2058 ) la) e plgi) ARG a2 A slsn hdseS e Hladial

Sl U8 e sl Alilan b S S ax illy il g ola B

76




Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

& A aliall (e geaall WSl Aalp (sl ddegie Lale Aol <l
siladd) b il es gl e Ligin DUl Lgalasinly dllan) el edlac
séaand) Gilaf-2

t b Lo canlll Cilaal s

¢ obe (P, cd, cu) Jie ALEN jaliall (ary Sshl (i yaas @
BYS\JYEE FORE RERJH

al) ) Led) glsl) ans cOlae 6 ALEN jaliall oS5 Jaee uld o
e sallacadll (Jsslall

sl (@ihhg g3

:4),d) ddhaia —1-3

Sy il g e el o Alailas b Adhi adlse A2 ods Ciled
(Whitton,1975) dysull e} Jshal e bl ygh ey 3 cdaliae Aoyl ddaiil
dhilae Gl<Ad gul..f}[\ Blall lyd aay WS ¢ ladll clladlas (o e e (g
Cnalis die Sleg)hall Blies o5 Cun (AS 5 Gulad §gamiy adde aaiad 3 ¢ g
253l o 8 Ll sl e il GBI laa) & L delaally Copdll AU el

77



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(v e Z\.Eél;a) &l dl

LN

8 100 km

LN
L

0 100 1 s

¢

Quosded gl T

(1503 on dne) oha 6 wd
o i

adn) ’ )

"a.

poblh odiw”

T
r n ‘lr ‘U" - '”&
L "y —’I‘H.,
"' *
N el fan

T elugdl

§ ol
J

LObieY) cillaaal Ad)aad) cibdlaay) (2) Jeaad)

Jghall bad

Gl Byila

s

40.1134 E

35.1937N

allas

40.1033 E

35.1856 N

S daaes

40.0923E

35.2046 N

Lady)

78



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

) @ik -2
(A otal) ASand) £153Y1) dad) Balall -

G ol b b dddes dege Afew gl ADE Auh) b3l

D88 a0 bl il Ciaas g Glaas ) Qilgally changlonll lgailad

AL yaliall (el (ggall oSIl Aahal 2022 131 sed ) 2021 Jobd

realially Al Bl ol Ayl Baa Lgon ALIS ardis g @llan) cBline

A |

Ldaal) ellandy) & 1530

. carpio Cyprinus.satie¥) &l -1

Silurus triostegus gl claw -2

Barbus canis ) dlaw =3
108 JlaeY1-3

ldadady obuall Clie 2an @
Teas Ly sanly die adlyng DA Auhy) cllass (g eld) (0 die 36 pen
Cilie Cald 25 3852023 ale Jolf ei als 2022 ale IV o sed e
O Sl g aladialy @lldg ¢ Lall ool uSaag o 1 Bae (o bl (1
(L 1) 4~ Polyethylene culisl sl

deud) cliall pan @

O gd 2021 Jsbl el (e aieall Bl DA Lliall el cual
AN Aaud) glel) (e Ailsde die 360 ESai @il ciad 3 2022
IS (Sew gs3 JSI AT 10) Jamas cpliaall DN Labal) adlgn (ho duag paal)
5 ¢(1000-500) ¢ sl (sl Aadyall 28 e S . plge IS (o uad

el ) gl a3 Al cilisall cidiia
79



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(0938 e ;\.EQL;A) &l dl

tdpSand) clisl) auiags o
Gl 039 ¢ 2 Oy e @aal & bl S ell Sendl 2l Jo
35anll (e A (9aly didlly anenll Chuaiia (p Aakiall e il eial) (e
ccalan L) gl b Caningy el Saudl Jailay (S ladiuls (gl

.i&;‘)! Cland g

Al dall ALEY duamall paliad) 3uS)05 aaaT e
@A Galaia) lga alasiuls Aoy yaall shaliall Lygill clusgus
b Asdl (Varian 220) J:as«(Absorption Atomic Spectrophotometer)
A S Ayl caglll Gl il Jamy 35 Apaad) Cagadl el agaal

G Galaiey) cighy Jiadl) lga

80



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
Gl B AR gl alua 3

AaBlially liat)
& (b, cu, cd) dnsed) jualiall e EDE €15 aaat S dabl) s3a B
ALY palaalls dleadll bl g8 8 Ginad U L3l olal) dlland gl iam
robsall B pualial) Sl —
Pb salayl -
Jemd A3 23l gBgal slaal) (b paliall 5l Al el o ailiall iy

sl Al @8 gl slsall & a5l 5 53

0.01

0.008
0.006
0.004
0.002 L
0
& o A

il

.‘)S-A:\A,JP TRV 3.,'4,1)1\

olaall b ahe ol s Sile paliayll 5S05 b dileadl) ) (1) IS

81



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(v e ;\.Eélaa) &l dl

tagadlsl) —

diab ,30.0005 <lS oluall 8 agmealsl) RSl dad ol of bl cay
sBAN Jead (b agaalSll ST 0l dan o Lty Sim daasn aige (b il
-ehe 98k (0,00002) plall Janall (\Sg . a8lgall 431

Al Al bl sall slaall 3 a spealSH S 3
0.001

0.0008
0.0006
0.0004
0.0002
0
i SIS Ca

B Seiaa milka miad

&

baall b ah/ah s Sile a52adlSl 3805 b daleadll il (2) U<

s uladli—

fige (b il Jead P sbaall d ulail) 5l dad el o il iy

plsall ALy aall Jemd DA A S Cilas s L30.0019 <ilSy dpnd)
/a3 (0.0006) alall Jaaal) (1S5.0.0001 sy g gyl

82



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
Gl B AR gl alua 3

Al 8l gl sl 8 Gulaill S5

0.0025
0.002
0.0015
0.001 I
0.0005
— o |-
) slid o= A

B Seines milhs mins)l

sladd) ol fahts Sile peladll 3815 8 daleadll cufanl) (3) U<
g prall el £ 15391 b AL dismal) pualial) juS)5 -2

: Pb alayl

dbiaal) daud) (A pala)l uaie 55 Laugie pl gl () JSE Co
¢ 9\HG0.847-1.259 s aiill s3a Cangli o caly 3 IS Seud) g5l
05 T adsall A g\ug 1.275 ad dad el casls 3 (gad) Seud) g53) 4y
5 e el o (sMly ) Sed) ol Dusls 3 glug 0.728 s
0.548 ias Jils T1 ,xdsall G\HG0.862 juainll

Aandl gl Al o elid (ISl clans (3985 Slean ) Jbatl) PUA (e 02
il don & coall dlan 835 & (a5 Ssina Bilisg GAY)

«pall) e IS (A gally S clans Gale Ligiea G958 259 pae (0 LS
Ligina Ggiti5 A dlaw o Laghsitiy (gl ccanal

83



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(v e Z\.Eél;a) &l dl

1.4
1.2
1
0.8
2 0.6
4 0.
= 0.2
3 o
i T1 T3 ™ T1 E p)

Al J e Calida 8 A aall Bl sall

He)S Boos B

c bl Jabie DA 2D ACeidl 15 (alia)ll 35 (4 ) Il

Cu Lulall

ibiaal) dansl) (A Galaill pamie 5uS5 lawgie a gl () JSA G
. QHGL.975- 3.196 om aidl) o3 Cangli of Cialy 3) gl Saudl g5l
s T2 adgd) SQ\HG 2.561 4 dad Aol cualy 3) Ll el g5l 4l
5eSA dad el o (g ) Sendl g5l aaly 8 g\Mg 1,759 des
1.658 dad (8l 5 T2 ,adsall g\HG2.671 juaial

Bisall b Chaall Jead 8 ) o Gt i Slas) Jidaill DA e
Cas N algal) 8 (gal) clew D ASendl plsl) b o (gpina Bl S
I dsall b il D

84



Cyed dada 2

) sl

Alas an)
AN Gl a3

2023 se 15 2wl 45 alyall o) deals Alaa

3.5
3
2.5
2
1.5
1

oaladl) s 5

0.5
0

T1 T T3 |T

sl

T T3 |T1 T2 T3 | T1 T2 T3

Cisa iy A

&

M\dﬂédﬁ&éhg)w\g\}d\

LIS TS

Lyl Jalye Dl 2D L€aud) gl Galatll 35 (5 ) J<al)

bl daeil) (A anaadSl paaie 35 davgie a gl () Sl g
¢ Qg 0,076— 0.2021 ¢ asil) s3a Cansglii sl cialy 3) i€l o) g5l
s T3 adod) 3 g\ug 0,129 4l dad of cisly 3 (gl Saud) g530) 4y
5 e el o oMy A (el ol Badls g\ag 0,065 s

0.-073 gy oluill b cuilS das Jilg T3 ,adsall g\HGO.128 uaial)

85



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(0930 Asdlaa) <l il

0.25

& Ciua
M\Mdﬁh@h})-\d\é\ﬂ\

Ho)sS mogA m R

Ll Jalpe Dl 2D 4Caid) glgS aguanlSll 35 (6 )<l

rala i)

e b @llyg Aend) Cilisal) b lgie B 305 sball Clie s -
lgiaca (peg dal) KN pand 3 cdiad) Joumd DA duhal) plse
G SH e by (107 = 10 %) Laadl 3 cligld) dlend!
« (Bio —accumulation)gsall oSIAll duals dags el sbull
.( Bio —magnificatio), gsall alabaill of 3<5il

A ALEY dvseall jaliall 5815 o Sl Gl mils celd -
Slac) g0 dragle bl 53 olia (8 Laa ST Slan) 8l ol
93]l o JB ualinll 3815 o V) gl dealal) cughill (gon 55

86



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

s ooball e S 8 Aol clebidl 8 e L zsead) (gpuail
Sl gl B ol daa ol (S8 Y g by lend)
(2001 )EPA.

WS Ay aeddl) e Lo Alle 5805 bl e dledd pen -
2S5 S Al Bl paldiss (e panddd (Sl
SSh e duglal) Anlivsdll saen) L i) eh Ay B asaedlS
el Ll ) da gdlly gledl LB JSi jaiell 13 e ddle
ol so SN aadly LAl Ak e sedll ) ddsad) sball e
- dadlee Gsn el ) A8 yadll

oot B g Cinally gl Lad b Lagas ualiall 05 gl -
O oSa 5 g paall yaliall Bty aBlsall a8 Ciyally oLl
L)) L 5 sl basls disa Blal) day gl Gl (sha
Bl b e ofl sela Al colall (b jualiall s2a #3313
Qi LgualiSy Aopill i) syl e Slad cdllanl b la3S)p
LBl e b ailing Chpal
il gl

anll 4 AdE Laglen CldseS dlad) pasial Luhall sl asi @
Jon Sleslaall (e wha andis (g)9pall (ga 4l 3 ¢ Ala) ) gl
el ol Al pledal AL oledls Aildl B Gl
Jalad) daall Lodlss

Ay B8y aagy Anedll Ll ) D) Ui Cayall sl dalles @

gt Al dalad) jualiall 3805 e
87



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(L9 Addlaa) ) jdl)

Aeh ) & Ailisdll BranY) Jlexial nis @

>l Capall bl dads dllad eln) DA (e godasall dalie @
ol A lgda d8 Ladlaay o))l

At 5 aaas € A e L W bl o2 Jie B hanN) e
Balin) Aul€e) Ml 5 dgaedll jealial) el b el 40lS4)
Bl slall dalles e & RaY lgie

88



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

FEUN )

:daia¥) aalli-1-6

.-Aich, A., Goswami, A.R., Roy, U.S. and Mukhopadhyay, S.K.
(2015). Ecotoxicological assessment of tannery effluent using
guppy fish (Poecilia reticulata) as an experimental model: a

biomarker study. Journal of Toxicology and Environmental
Health, Part A, 78: 278-286.

-Authman MMN. (2008). Oreochromis niloticus as a biomonitor of
heavy metal pollution with emphasis on potential risk and
relation to some biological aspects. Global Vet., 2. (3): 104-109.

-Bud, I., Ladosi D., Reka, St., Negrea, O. (2008). Study concerning
chemical composition of fish meat depending on the considered

fish species. Lucrari stiinNifice Zootehnie si Biotehnologii,
Timisoara. 2: 201-206.

- Das, S.K., Chakrabarty, D., 2007. The use of fish community
structure as a measure of ecological degradation: a case study in
two tropical rivers of India. Biosystems 90 (1), 188-196.

- EC. (2005). European Community, Commission regulation
N0.1881/2006. Setting maximum levels for certain contaminants
in foodstuffs (pp. OJ, L364/5). Official J. Eur. Union.

- FAO/WHO (2011). International programme on chemical safety,
Seventy-third report of the Joint FAO/WHO Expert Committee
on Food Additives WHO technical report series no. 960.

- Gallardet, J.; Viers, J.; Duper, B. (2004). Trace element in river
water. Treaties on Geochem., 5, 225-272.

-Javed M, Usmani N, Ahmad I, Ahmad M (2015) Studies on the
oxidative stress and gill histopathology in Channa punctatus of
the canal receiving heavy metal-loaded effluent of Kasimpur

89



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(JJ}!‘#J MIAA) <) Al

Thermal Power Plant. Environ Monit Assess 187:4179.
doi:10.1007/s10661-014-4179-6

- Javed, M., Usman, N. Accumulation of heavy metals and human
health risk assessment via the consumption of freshwater fish
Mastacembelus armatus inhabiting, thermal power plant effluent
loaded canal. Journal of i SpringerPlus. 2016, 5:776

-Javed M, Ahmad I, Usmani N, Ahmad M (2016b) Studies on
biomarkers of oxidative stress and associated genotoxicity and
histopathology in Channa punctatus from heavy metal polluted
canal. Chemos 151:210-219

-Karak, J.; Anaser, O.; Shehab, Th. (2010). Accumulation of some
heavy metals in Himr Barbu sluteus and common Carp cyprinus
carpio fish in Euphraters river. Syria, J. Animal and Poultry
Prod., Manasoura Univ., 1(12), 669-675.

-Kayhan, F.E., N. Biyukurganci & G. Buyukurganci. (2017).
Accumulation of heavy metals in commercially important fish
species in the Gulf of Gemlik, Marmara Sea, Turkey. Aquat. Sci.
Eng.Leblanc E.L., Leblanc R.J. and Blum S.E. J. food Sci. 32.
(4): 178-183

-Khallaf, E.A., M. Galal and M. Authman. (1998). Assessment of
heavy metals pollution and their effects on Oreochromis
niloticus in aquatic drainage water. J. EQypt German Soc. Zool.,
26: 39-74

.- Kris-Etherton PM, Harris WS, Appel LJ (2002) AHA Nutrition
Committee. Fish consumption, fish oil, omega-3 fatty acids, and
cardiovascular disease. Circulation 106:2747-2757

-Li W, Liu JA, Hudson-Edwards K (2020) Seasonal variations in
arsenic mobility and bacterial diversity: the case study of
Huangshui Creek, Shimen Realgar Mine, Hunan Province,
China. Sci Total Environ 749:142353-142364

90



Oma daaa 3 dladanain a0 2023 e 15 aadl 45 alaall Gl Aealy Ay
G Bl AR Gl alua 3

- Malik, D.S., Sharma, A. K., Thakur, R. & Sharma, M. A review
on impact of water pollution on freshwater fish species and their
aquatic environment. Journal of Advances in Environmental
Pollution Management. 2020, PP:11-28.

- Maurya, P.K., Malik, D.S. and Sharma, A.K. (2019). Impacts of
pesticides application on aquatic environments and fish diversity.
In: Kumar, V., Kumar R., Singh, J. and Kumar, P. (eds)
Contaminants in Agriculture and Environment: Health Risks and
Remediation, Volume 1, Agro Environ Media, Haridwar, India,
pp. 111-128.

-Mora, C., Chittaro, P.M., Sale, P.F., Kritzer, J., Ludsin, S.A., 2003.
Patterns and processes in reef fish diversity. Nature 421, 933—
936

- Mora, C., Tittensor, D.P., Myers, R.A., 2008. The completeness
of taxonomic inventories for describing the global diversity and
distribution of marine fishes. Proc. Roy. Soc. B 275, 149-155.

- Naigaga, I., Kaiser, H., Muller, W.J., Ojok, L., Mbabaz, D.,
Magezi, G. & Muhumuza, E. Fish as bioindicators in aquatic
environmental pollution assessment: A case study in Lake
Victoria wetlands, Uganda. Journal of Physics and Chemistry of
the Earth.2011,36, PP: 918-928.

- Sekiranda, S.B.K. 2006. Water Quality Patterns, Invertebrates and
Fish Community Structure in Three Shallow Bays of Lake
Victoria (Uganda) with Varying Catchment Land Use. Ph.D.
Thesis, Makerere University, Kampala, Uganda, 411pp

- Sfakianakis DG, Renieri E, Kentouri M, Tsatsakis AM. (2015).
Effect of heavy metals on fish larvae deformities. A review.
Enviro. Res., 137.: 246-255.

91



o ol B dlaul) e ol DG 8 ALER jualind) (iandd (g gaad) aS) 3N Jana (uld Jalas
(JJ}!‘#J MIAA) <) Al

-Song B, Lei M, Chen T, Zheng YM, Xie YF, Li XY, Gao D
(2009) Assessing the health risk of heavy metals in vegetables to
the general population in Beijing, China. J Environ Sci (China)
21:1702-1709

- Sharma, A.K., Malik, D.S. and Tyagi, D. (2019). Food and
feeding habits of Tor tor (Hamilton, 1822) and Schizothorox
richordsonii (Gray, 1832) inhibiting Bhagirathi river, Tehri
Garhwal, India. International Journal of Science and Nature,
10(1): 97-103

-Valipour M, Mousavi SM, Valipour R, Rezaei E. (2013). A new
approach for environmental crises and its solutions by computer
modeling. In:  The 1T International Conference on
Environmental Crises and its Solutions, Kish Island, Iran.

-Walia, G.K., Handa, D., Kaur, H. and Kalotra, R. (2015).
Ecotoxicological studies on fish, Labeo rohita exposed to
tannery industry effluent by using micronucleus test. Nucleus,
58:111-116.

92



