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Wlas) J e 0.201 -0.15- 80l de senall — dlaw gidll dc sendll
Libas) Jla e 0.080 0.21 clall — Ao gill de ganall
Lilaa) Ja 0.025 0.28* 4gidl) e ganall — 3 Sl de sanall
Lilas) Jly e 0.201 0.15 idaus giall de seaall 3 S de ganal)
Libaa) Jla 0.003 0.37* Ll — 5l A ganall
Lilas) Jb e 0.449 -0.09- Al de ganall —oLall
Lilas) Jly e 0.080 0.21- idau giall de genall —sLall
Lilas) JIs 0.003 -0.37-* 3 Sl de sanall - oLl
LWilas) J e 0.469 -0.18- o siall de ganall — 4l de gandll Pb
Lilas) Jla ye 0.274 -0.27- 308 de panall — 43idl) de sandl)
Lilaa) Jla 0.031 0.54* slall — 43l de gandl)
Libas) Jy e 0.469 0.18 4l de ganall — Ao giall A sanll
Wlas) Jh e 0.707 -0.09- 50l de senall — Alaw gidll de sandll
Lilaa) Ja 0.005 0.71%* W) — Ao gidll de gandll
Libas) Jy e 0.274 0.27 i) de ganall — 3 Sl de ganall
Libas) Jy e 0.707 0.09 idaus sial) dc genall — 3 Sl dc pendll
Lilaa) JIa 0.002 0.80* elall — 3 ,0S)) de sandll
Lilaa) JIa 0.031 -0.53-* 4l de ganall — oLl
Liliaa) J 0.005 -0.71-* o giall de ganall — oLl
Lilas) JIs 0.002 -0.80-* 3 Sl de sanall - olall
aligally slal) o JSally waally Galuaslly assadlsl o JS 505 B dladl) cpadl) 1(5) Jgaad
<l il Cd Pb Fe Ni
Mean Sd Mean Sd Mean Sd Mean Sd
2ie Capall 285 | 037 ] 709 | 032 | 21467 | 2.58 35.20 2.96
sl Al 252 | 026 ] 7.38 | 0.15 | 245.89 8.98 23.09 3.11
£l 241 009 ] 611 | 0.10 | 23434 | 3.04 18.97 1.40
) 254 | 003] 637 | 007 | 27855 1.34 2133 | 0.702
Total 258 | 028 ] 674 | 056 | 24336 | 23.98 | 24.65 6.72
clall Capall 287 | 006] 593 | 035 | 25637 | 1.48 22.67 0.31
Cay Al 233 1 035] 693 | 0.15 | 26150 | 0.50 20.77 0.61
£l 203 | o015] 610 | 026 | 22097 | 0.95 18.47 0.46
g 220 | o10] 527 | 025 | 263.70 | 4.69 19.00 0.20
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| Total | 236 | 037 ] 6.06 | 0.66 | 25063 | 1823 | 2022 | 1.76

<y (R=0.339) A Lo3yka Lls)) A8Ble 259 Laagl Cum ¢(6) Jsandl sualiall Calise 5815 ¢ A Loy Lid
O Ailas) Ay Gldy dhugie Lok L)Y ADle Gl Cuil€y cauaally agualSll (sraic S5 Gu Adlas] AN
abaylly asesl€ll o Lilaal ANY @by dbeca Lk b)) BDle any WS (R=0.512) J<ully agmealSll 305
DA e @lldg (R=0.288) (alially aasll o Ablias) ANY s dhan Lfe Llay) 4y (R=0.339)
dSally gala)ll G ddlas) AVs @) dhugie ik Lli)) Aoy, jaliel) 22 (o juaic JSI Sighill jalias
G ddeia Gaue Ll 3Dle aa) LS L (sde yeaic waally alu peaie ISl anh el 13ay(R=0.534)

238 )JLAAA él Qgr \AAJ (R=0494) dg:uﬂj JQJL“ O Z\.LMJBA J\:MS; J::LC\)\ 2\5)\3—} ‘(R=0288) 5}5-\ uabajb

. yealiall
S Sligina g LYY CSlalas 1(6) Jsaal
Cd Pb Fe Ni

Cd 1
Pb 0.399" 1
Fe -0.163- -0.288-" 1
Ni 0.512" 0.534" -0.494-"" 1

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

ralaliiiay)

O «%15.45 ot )< %100 aild days <l 3 S e Theodoxus fluviatilis ¢ s o o 1
LJSaly alialy assadlCll danils () ga ol Jundy S AeY) 58 Chsnall Jusd
waally pala)ll o IS 1) cllaugiall o Cava (8508 cAlausgiall (Aadll) dojeall Cloganall (o Bs8 22 ¥ .2
-JSally
o o yaie K djeell Gleganall Gllasgiall (8 (358 225 23
cporedSl) Gads Lad djaall Clleganall (s (ol 22 4
S5 SV g8 Caseally yaall Aol 1S5 oY) 58 pansl) Jcd .5
ALEY Agaeall palially coghlly gaill Ugen Tyi30 Theodoxus fluviatilis g5 lie) (Kay .6
rcula yi8al)
Ayng Aile Lilges Slegane Jodil Glupall oda Jia (A by .1
Aoal daea1 8 ALED jealiall 5SI5 a8le s Al TalugY) Cughi a2
Aogn yd3aS (GAY) Eidad) Lalal) sl gl s aladiul Aslae .3
a2l
bl e hal gl sba b AL paliall Gan 55 23 .(2014) - Dlae dielan) e Le cdena ol
(2) 2320l (36) alaall Aula) asbell Alidis — Gualell Cilaahally Crgandl 50 daals dlae . ushyl Aailas
J131- 113 .= .2014
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Sargassum) chaull bl g die AEN yaliall gadn 35 .(2019) W e e il )
LAV duaal dakalill bl & closeup,Cystoseira amentacea,)

Aypes G Aeals (RADU) Alila) Brmall (s b olell el lisdl Ay A A (2021) chan G
(U= 130)

Ul (Lyge — 2D — s Alioyll Gags (B ddal) Lalall b E e dudiiaty A Ay +(2023) ol sSas
(= 136) Auypu 02 daals Aalgal) slal) ale 3 poalal 450 dail S|

Sl el Al ol (ge Limass el o) (gaall cilisa )l Ay Aogieatll Auhll & daaliss +(2016) i) )
(o= 132) s 0 dnals Adlgaall slall e 2 jiuald) 35y

Dbty Wpendll ALEN cpaleddl (any olsgll gt (gl aa)ll (2017) WY mlla anlyl ¢ las By ¢ ) bl
ae il — Joo€ mons alige dlls (gpn 535Pinus brutia Ten sigl sia Ghsl aldiul allad
121 .42 2017 (1) 2220 (39) absall Ldasglond) aslell dlode dnaled)l cluhally Crgaall 0y daala Cagay
133 -

Uand) hald b dnlsad) Clelll plyl e 83l yualiall 355 (2008) teae plla cdane pad) il jia
(5) 2321l (30) alaall Lansloud) aslall dlodes — Gaalall Ciluhyally Eugall (50 daals Aaa . alils & Ayl
.98 — 81 .= .2008

ol ol Bags Cihidige pan e duel) s Anddl Al ik duy (2012) - Sla el (ilas mahl s Le
(34) aaall Lianglond) astell dlides — Zualall Lyl Gugadl )0 Aaala Al . (pecd dilaie tdaly dlls
220 = 203 .= 2012 (6) 224l

Wgid) 4pal b Co, Ni, Zn AL jualiall (aed (gol) wSIA) Aadps 1(2021) « i Guen ¢JalS Qi 350 o
Gigaall )y daals Alae AEDU dde (e dilide 3hli & Parmelinapastillifera (Harm) Hale
270 — 253 .a .2021 (5) 222l (43) alaall LAanslsnll astell Aldis — Faalall ciladlyallg

Avundodonax il <l Glus Ghsl 3 ALEY disedll yaliall sy 35 A (2015) .plus 42N celiy evie
— Gaalel) luhlly Eigadll 0505 dnalas Ao (W aleaial) Lldas aladiuly LA dae b Bmd) L
A3 =27 .pa 2015 (5) 2aad) (37) laall .daglsull astell dludus

Ly (3ied daals dulgaal) slad) ale & icalall days il sl by 3y Ledl sl Al 1989 ¢ola Olaiat
(o= 121)

A tealdl das dil el Al . Gall B lia 8wl ity iliga Ay Ay 4l -(1996) - JL8) Juals
(o= 157) vAyse 0t daals L 4L) 2l ole

Gsedl Jalidl dihie b A3 Llug¥) Gme A il eld) @bipd)) Ladiieaty ddw dal 2(2003) .08 Jalé
— O daals Al i) ale b ohsSal da s Juil sl daghal (Al Lsdl) ClisSa s Jon Cilidans)

(0= 350) dypm
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Ol (any (e (eshayle Ciien) Jeray sl L5l (g5 Al (2009) s B3L) (s Bd e suS
Aoaglonll aglal)l Al — Lualall Glahally Caganll (uyin dasla daw (Ni, Zn, Cu, Fe, Cd, Pb) aL&l
194— 183 .= .2009 (5) 22l (31) alall

ML&\‘) z\a.«.'lydb M:ﬁﬂ\ ).at.ud\ DR LM):\M} 2\.:1_)_94..;5\ @Lhﬂ\ °L:‘“‘J\ L;S 5\.3_):.\3\ d:mh?d\ z\.wbd (2013) JAL& uﬂyh\
daala — Aad) Sl lad) sgaal) — Gopaall Lagloud) s — duad) Laglpnll 3 sivalal) da)s dail e
(o= 145) g — LD — (yda

LR aliall (e duadl Al QUK Gy @sudl LA sl 3hlia (mas Cighi Gl .(2007) <alac 2esa
— 61 .0a 2007 (4) 2220 (29) alaall Al aglell Alskis — Laalall byl Erganl] (41585 drals dlae
.76

Ghsl ina (b skl Ciied] dare sl il i (2019) cdile (sd dene Lindl (lijse cde (ega Jsia
potall dlbe — Laalall Gliahyally Caganll (pydn daals dlae LA jualiall (any (e (guadl) il Chva
54— 41 .42 .2019 (1) 22l (41) aladl) . Lauslis!

Cretd Al L la dahaie 8 A8l BlugY) (e 3 Ja¥) Glnee sl At dudieas Ay (1992) (Lol 2als
(o= 188) Ljgu — s Aaals — Loapdall aglall (8 iicalal) dapy Juil

Al Gl aladiul Ly Jlad b Dalug¥) (e b cdad) el clbisdyl D & 2(1999) cbals 23l
(0= 327) duyges — s daals — gl ple b ohsSal days il Caad dag Lol

i) A< el (2012) e dne dalad sue il Gube aaal o Gyl Jlee caene S i ol g
Dausgiall Q) el Byl L llal 8 digs Cilaess DS e ALED pualiall 3815 2ia))
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Abstract

In this research, concentrations of heavy metals (Cadmium, Lead, Iron, and
Nickel) were estimated in waters of Al- Romaila river and in the mollusk
Theodoxus fluviatilis. Therefore, we studied three age stages of this species
from March 2023 to February 2024. The results showed that concentrations
average of Cadmium, Lead, and Nickel were higher in organisms than they
were in water, and this is due to their accumulation in living tissues.
However, concentrations of Iron were similar in both organisms and water
and this is due to using Iron in biological processes. It was showed essential
differences between age groups for averages of Cadmium and Lead while
no differences were found between age groups for averages of Iron and
Nickel. It was also mentioned seasonal differences in concentrations of
heavy metals; concentrations of Lead and Nickel were higher in organisms
than they were in water in spring, summer, and autumn. However,
concentration of Iron was higher in organisms than it was in water inspring
and autumn (breeding season), and less organisms than it was in water in
winter and summers.

Keywords: Mollusks, Theodoxus fluviatilis, heavy metals, Al-Rumila river.
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