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Assessment of Heavy Metal Pollution by Estimating Their
Concentrations in the Gastropod Melanopsis praemorsa in
the Euphrates River Waters
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Abstract:

This study aimed to estimate the concentrations of heavy
metals (cadmium, lead, iron, nickel) in the gastropod Melanopsis
praemorsa, which is the most widespread species in most
freshwater environments in the Syrian Arab Republic in general
and in the Euphrates River waters in particular. To achieve this
goal, three age groups of this species were used. The results
showed significant variation in the concentrations of heavy
metals depending on the season under consideration. Summer
exhibited the highest concentrations, while winter showed the
lowest for cadmium, lead, and nickel. The study indicated no
differences in the mean concentrations of lead, iron, and nickel
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among the age groups (juvenile, intermediate, and adult).
However, there were differences in the mean concentrations for
each element individually across the age groups. The results
confirmed a variation among the age groups with respect to
cadmium, with older individuals showing higher cadmium
concentrations compared to other groups, while the juvenile
group exhibited the lowest concentrations. This confirms that
cadmium accumulates in living tissues over time. The results
also revealed that spring had the highest iron concentrations,
while summer had the lowest. This can be attributed to iron
being an essential component in metabolic and structural
processes within gastropods, in addition to its accumulation from
external sources, particularly since spring is the season of
reproduction and activity.

Keywords Gastropods, Melanopsisp raemorsa, Heavy metals,
Euphrates River.
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ANOVA
Sum of Squares | df [ Mean Square F Sig.
Between Groups 461 2 231 3.398 | .046
Cd Within Groups 2.240 33 .068
Total 2.701 35
Between Groups 438 2 219 .695 .506
Pb Within Groups 10.396 33 .315
Total 10.834 35
Between Groups 9.015 2 4.507 .007 .993
Fe Within Groups 20122.364 33 609.769
Total 20131.379 35
Between Groups 2.826 2 1413 .030 971
Ni Within Groups 1577.695 33 47.809
Total 1580.521 35

Al il ) ) Sle genadl Gn Go s Y (T) sl el
Ni JSally Fe waalls Ph gaballl (e JSI L] cildass giall 0 coes (5l
Led Do giall o Csa (38 o giall Al ) Sile ganall G 9558 2a
Cd e)..,mlﬁ\ )yl
A el Auuitly AdlAal) cile ganall (s cild g i) (£) J gaad)
LSD Multiple Comparisons

95%
Mean Confidence
Dependent )] e | . Std. .
Variable Gile sanall s+><1(J) | Difference Error Sig. Interval
(1-J) Lower | Upper
Bound | Bound]
de ganall
e pendl Ll -.12250- | .10637| .258 | -.3389-| .0939
Al de sl « -
! -.27667- | .10637| .014 | -.4931- 0603-
Al 4 | - -
cd e sandl ,k‘u‘—yé\-«l 12250 | .10637| .258| -.0939-]| .3389
Aas siall “uuﬁj.‘ -.15417- | .10637| .157 | -.3706-| .0622
. il de sadll| 27667 | .10637| .014| .0603 | .4931
4.9),«;..4]\ . |
. e gandl
3 sl A il 15417 | .10637| .157| -.0622-| .3706

*. The mean difference is significant at the 0.05 level.
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(g sal) ) pualiall § ) o giall Addl) ) dlo ganall s Gudll (0) J33aANOVA

Sum of Mean .
Squares df Square F Sig.
Between Groups .983 3 .328 6.101 .002
Cd Within Groups 1.718 32 .054
Total 2.701 35
Between Groups 9.694 3 3.231 90.731 .000
Pb Within Groups 1.140 32 .036
Total 10.834 35
Between Groups 19344.268 3 6448.089 |[262.147 | .000
Fe Within Groups 787.111 32 24.597
Total 20131.379 35
Between Groups 1413.195 3 471.065 90.088 .000
Ni Within Groups 167.326 32 5.229
Total 1580.521 35

Ni
M\wwﬁwéﬁ\ jﬁﬂﬂ\ﬂ(‘)d\gd@l\
canall Jad| -33111-"] .10924| .005 | -.5536- | -.1086-
£l Jad | 11444 | .10924| .303 | -.1081- .3370
el Jad | -.01889- | .10924| .864 [ -.2414- .2036
Canall Juai] - 44556-" | .10924| .000 | -.6681- | -.2230-
Al Jad] -11444- | .10924| .303 | -.3370- .1081

Al

Jiad

LLidl)

ol Jad | -13333- | 110924 231 [ -.3559- .0892
o anall Jai | -31222-"| .10924| .007 | -.5347- | -.0897-
sl i all Jad]l 01889 | .10924| .864 | -.2036- 2414

Sl Juad 13333 |.10924| .231 | -.0892- .3559

Capal) o Ot s Caall b 8 Gaaal LA L (1) dsandl sy tp sl
O 8 LEYY J3nd s S iy Bl el 80 Laiy | 5SS (6 ginna e 5n
L&D pualial) 580 5 g li5,Y dle 138 5 5SS gamil) JBI OIS 251 o
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DA Al g Lay s el Jomd o i jlie Cipeall Jomd Lo gac olaall b

Al 5 TS Ty ol 38 5 Jsmadl) (e i 2 pH ) Al 5 oled

ST S dalie gaaliy pualindl 403000 304 ) ) 5255 pH ) A a8 jualiall
RETTB SN FER S\ EENTE s I g [F T SRp PR PRPEIT LY
Joalll lai aba )l 38 5l i (V) Jgaad)

Mean 95% Confidence
Dependent )] ) Difference Std. si Interval

Variable Jadll  Juadll (1)) Error g Lower | Upper
Bound Bound

Saad *
| 29444 | 08896 | 002| -4757- | -1132-
fl“‘”n dﬂ 98111" | .08896 | .000| .7999 | 1.1623
:j\ 72556" | .08896 | .000| 5443 | .9068
‘.L‘S“ 29444" | 08896 | .002| 1132 | .4757
jﬁ‘ d:; 1.27556" | .08896 | .000| 1.0943 | 1.4568

Cuad *
| 102000" | .08896| .000| .8388 | 1.2012

Pb e

‘.5“‘5“ -.98111-" | .08896 | .000| -1.1623-| -.7990-
ﬁj i;\ -1.27556-" | .08896 | .000| -1.4568-| -1.0943-

Cuad *
ooy | 25556 | 08896 | 007| -4368- | -0743-
“.5“'3” -72556-" | .08896 | .000| -.0068- | -.5443-
Ci‘j i‘;\ -1.02000-" | 08896 | .000| -1.2012-| -.8388-

dd-aé *
S | 25856" | 08896 | .007| 0743 | 4368

Juad O ity ,Jsmadll maen B Gl G b (V) Jsaal) ek spaba
SO asty Jsmail) el S Gy Al G )5 ¢ S il (5 e Bl a0 o3
(oo Laa g pall s salxial 5 s paall alaldl 8 Casall Juad AL ) 5 gy 108
ASHILE | Sae iy Al Jaad ola 13 el W jualiall o2 S 5 glis) )

TS5 eV sa Canall s () 5Som
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J il lah yasd) &l s (A) J g

M 95% Confidence
Dependent (1) ) Diffeeraerr]wce Std. si Interval
Variable  Jwdl  Juadll (1) Error g Lower Upper
Bound Bound
Jad *
- | -31.22222-"| 2.33796 | .000( -35.9845-| -26.4600-
Al
Jad Jad *
el ol -19.66667- | 2.33796 | .000| -24.4289-| -14.9044-
Z_):j -63.88111-"| 2.33796 | .000| -68.6434-| -59.1188-
dmél 31.22222" | 2.33796 | .000| 26.4600 | 35.9845
Jad Jad *
Cuall el 11.55556" | 2.33796| .000( 6.7933 | 16.3178
Z_):j -32.65889-"| 2.33796 | .000| -37.4212-| -27.8966-
Fe r
Cuad *
ol 19.66667 | 2.33796| .000( 14.9044 | 24.4289
Jad Jad *
Sl iy Al -11.55556- | 2.33796 | .000| -16.3178-| -6.7933-
Z_):j -44.21444-"| 2.33796 | .000| -48.9767-| -39.4522-
dmél 63.88111" | 2.33796 | .000| 59.1188 | 68.6434
st M 32.65889" | 2.33796 | .000| 27.8966 | 37.4212
el Al
:f_:;\ 44.21444" | 2.33796 | .000| 39.4522 | 48.9767

Canall ) Gy ,Jsadll a8 Gaal @A G (A) dsaadl eday rasaad)
iy 58 5wy Jsendl) el IS W s 05, 58 (5 e Ji) 59
O elill g QMY Gllee 8 ulal ¢ 3a aaall giaie 58 ) agay ey
Al 5 Ll g iy a1 130 o (e Kl e Y Uil il 2 )

(550 138 e gana il ) anen LeaaST Al Ay A 5 dyay )
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J gl lah JSuil) il i () Jgaad

M 95% Confidence
Dependent (1) ) Diffeeraeace Std. Si Interval
Variable  Jesit gt [ 0TI Error %1 Cower | Upper
Bound Bound
Jeoi .
| 12:10889" | 1.07796| 000| 9.0132 | 143046
Jacad Jand *
o | 16227787 | 107796| .000| 14.0821 | 18.4235
Joi )
oy | 1387444 | 107796 | .000| 116767 | 160702
== 1 15 10889-"| 1.07796 | .000| -14.3046-| -9.0132
'.. ‘ = . = . . = . = = . =
Jiad Sl *
Goa aw | 411889° | 10776 | .001| 19232 | 63146
=1 1 76556 | 1.07706| 111| -4302- | 39613
. &l
Ni =
. | 1622778"| 107796 .000| -18.4235-| -14.0321-
Jiad Jad *
Som s | 411880 | 107796 | .001| -6.3146- | -1.9232-
=1 5353337 | 1.07796| .036| -4.5401- | -1576-
&=
S= 1 1387424 | 1.07796 | 000| -16.0702-| -11.6787
.J ‘ = . = . . = . = = . =
Jiad )
-1.76556- | 1.07796 | 111| -3.9613- | 4302
ol Al
ﬁ\ 2.35333" | 1.07796 | .036| .1576 | 4.5491

*, The mean difference is significant at the 0.05 level.
s Bl ) Gty Jsadll paen A aal @Al gl (9) Jsaadl ey 1 JS
_)':\S)ﬂ\ﬁs._ad}mﬂ\ujc\Otsq‘al\dméo\},)ﬂsjzﬂdﬂmdé\
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: 3810y giana cyp A8l () +) Jpan)

Correlations

Cd Pb Fe Ni
Pearson Correlation 1 388" -.309- 478
cd Sig. (2-tailed) 019 067 003
N 36 36 36 36
Pearson Correlation 388" 1 -.318- 5327
Pb Sig. (2-tailed) 019 059 001
N 36 36 36 36
Pearson Correlation -.309- -.318- 1 -557-
Fe Sig. (2-tailed) 067 059 000
N 36 36 36 36
Pearson Correlation 4787 5327 -557-" 1
Ni Sig. (2-tailed) 003 001 000
N 36 36 36 36

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

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

as2adlSl (Al g dygine Ale a4l (V) Jsall el sagalsl) o
Liglall pualindl o c paiall (98 b gal 1A g+ YAA 558 alia )l
3359 waally o gaadSH G Ay gine Ao 22 Y AS jldia Lat jalian g Adpll
S EYA B R JS g gaealSU) g A gia A gina ABDMe

O Ase gine a5k ABe da g Al (Vr) dsaall eday ekl e
O Ase Aypina dpnSe Wl dag  YAA S5k galia s a5
Op Agie Lsime Lajk A8le 2ag 0 TIA 358 (ala)lly paall
(v oYY 5 gh JSill 5 alia )

358 paally o gadll o A8 2 W Al (V0) Jsaall jeln saaal) o
358 pabajlly paadl (A gle 4ysiee uSe dABle g 0 VAN
4,00V b5y JSill 5 sl (4 Al se 4 gine dpuSe Ao da gy 0 TIA

ISSN: 2537-0804 elSSN: 2537- 0855



SDBJC 34+ o 555 W ki (8 oS ] gtk S 0 AUl o it Sl it

psedlSl (o A g8 & gl A3 5k ABDe a4l (V) 0) dsaad) ey 1 JSull) o
saball s JSall (g A e 4 gine 435k ABDe 2 gy o0 VA 35 JSall
4.0V 58 JSll 5 aaadl 0 A gie 4 sine A0 5k ABle 2 gy 0 OTY B0
sclaliiigy)
i Ol Shg sl jlae e Melanopsis praemorsa g sl 2sa 5 o L)
CARE
o ssa Sl dailly Y ga oLl Juady 138 55 eV sa Capall Juad S LY
Sl 5 pabia )il
af s (Bl s gl Agiall) 4 jeall Gile ganall o G5 A 2 Y LY
Sl 5 paall 5 alia )l e JS L Gl siall
o e paie JU4 jeall cle geanall o gl (8 59 8 2a g .
pomedSll et lad 4 eall Cile sanall G il aa gy
1585 (oY) 5 Canall g paall Zauilly 15855 A W) a s ) Josd
&gy sall L 1,55 Melanopsis praemorsa g sil el (Say .
AL dpiamall jualially
sl gill g o yiall
Ao ile 40 g e sane Jai] il ) 038 Jie 3l paiad) )
Aoal) a1 8 ALEN pualiall 30 5 48e 5 Ailall Jals oY) Gl apiis Y
Ao s @l pd3aS (6 A dall Al il sl ) il Glany aladiul A glas Y

<L A o ~n
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A ) @a,d\

ALl ).aw\uau‘)fmm (\'~\2) Oe Jae b o ulie Eilie a2 Qe
Gpnall 8 Aasls dlae osh yh Addlas (LS e (g hall ghjall ol B
VIT G Yo e (7) a0l (7)) dlaall Al o shall dludis Al il jall
VY-
=5 de ALEN jaliall Gy 3S5 (Y0)9) il 2o () ) s il
sbull & (Cystoseira amentacea, Sargassum closeup,) ¢ eudl Glladall
LA Lpaal 4kl
Guaal a g (A Qlall slall il & 1 Adiiat g A Al jo (Y V)) cdad G
(02 YY) A s (i Arals (A820) dailas)

& el ALl il B (ymad iyl p At Ausl 3 (Y YY) (ol e
ple 8 iwald) da 0 Jal chaed Al (Lsm - 48U — dlia) Al pasa
(0a VYT Ay sas i daals Al a5l

sl ubﬁjw\_gw\mbﬂ\@ww (Y~\'\) @y s
ch;.‘\elc‘;‘.)mw\ujdwum:\ ‘d\.u) cJS\})uALAMJ)@_\S‘ASAJ\
(EERARD IREBTNISTPVECE SRRt P
¢ sedl & sl (g ol aa Sl (Y4 1Y) (LY mllia al ) ¢ dlans Jil 5 ¢ ) skl
ool sia Gl Aladiily ) Jlay Agesall AEN Golad) Gy
Alae Al — Jwd 8 mpad alse Al ¢ g s 85S (Pinus brutia Ten)
(F9) alaall T gl sl o glall Alualis palad) il Hall 5 Eugall 505 daalan sy
AYT YY) e YV (1)) aaadl
g5l (any o8 850 Jmalial) S5 (V20 A) 28 s 3 s peadl G s
gl 0 55 daals Alaa Gulily 8 4y )l Alasdl) Ll 8 4l saal) e \al)
wa Yoo A (0) aaall (Fr) dlaall Lo slsnll o ghell ALl — Lpadall il jall
AN A
Al s s Ay (Y4)Y) leysal cdlan anl ) e Ll
AJA.AU:\ME:*\&L.\A h\‘)d:ﬂ\;u‘)ﬁd\ alﬂaﬁdﬁ&\)&}au@”é&&é&:\)}b
(Y£) dlaall s ool aglal) dlades — Galel) il yall g Gagadl 0 53 daals
Y YT e Y OY (7)) 2l
ralial) e (s gal oS Al 53 (Y0 ¥)) i s (JalS A 2 gana e
Parmelina pastillifera (Harm)Hale 4158l 2030 & (Co, Ni, Zn) 4Ll
—dgalad) il jall g G gandl 55 daals Alae A8 Aipde e dalid hlie b
Ve XOY a YaY) (©) aaall (£7) dlaall dyn sl gl o shall Aluls

Gﬁé\l\sﬂ\ @M\ )a\..\zj\ U )}M\)J (Y~\°) em‘m‘zf ‘9\3} e

pladinly 4831 daa B 5 yaiiall Avundodonax L. cudll ¢l 3lug 31l
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Al — Agalall il jall 5 Eugal (85 daals Alas 5 M) GaliaicV) ddldas
AY XY (e Y010 (0) aaall (YY) aladd) dua slsall o lall

A dal el Ay - s Lell Bl Al VAT (lal gl
(0= VYY) L s - (e Arals il guall 3lall ale (8 il

8 olye (8 aadll Clyikay il s Hll il i Al )2 (1997) JUd) Jual
A s a0 daala Akl D) ale 8 el da 0 Jal e Al o)
(u=9Y)
Lol V) Gamy 3 adall elall by sa ) Ayt s A Al 50 (Y0 0 ) Jld) Juald
(Al el Ul il e mny Jon llara) g sad) Jaludl dilaie b 4l
¥4 ) Ay su— G Al Al Al ale 8 o)) giSall Ay Jal Canef da skl
(o=

Aanall 4 5ill (5 gima Al 5 (V00 9) Osmma 33l cGusns Wb (e suS
.(Ni, Zn, Cu, Fe, Cd, Pb) A& (plaall (ary o syl Ciian) Janay
Aaall A gll plal)l dlidis — dpaladl Glul pall g Sganll 0 pi5 daals dlae
NAE AT a Yead (0) 2l (TY)

L sud) Agllall obddl & Ay el Julall dulpy (YY) ele il
o otalall Aaj Jail caaed Alay Aadall g ALEN paliall 535 e W ginag
daala — Ay adl Sgadll el dgadl — L saad) Lin sl oo — 4 jall L s

(o= ) 80) Ay ) g — 4B — [y 55

sazy ol Bl sl Ghlie amy Gl Ay (YeoV) Glac a2,

MUY e YoV (£) 22al (Y9) alaad)l Baulad) o shel) dludes — dpalal)

san e gopadll Gl e Gl ssine G ushoh Gies) Jers
aslall Alules — Galall bl jally Chgadl 0 580 Gaals Alae A& jualiall
Lf8) Ga Y a (V) 2l (£)) aladd) dpulud)

oan 8 da Y Claee bl Ay ddaad Ay (194Y) Lol Al
Ll o glall 3 piialall A )y Jil Caed Al s Ak 8 Ailall Jals )
(02 YAA) A ) s — s daals —

o Bl ey 8 Q) el iy g 5 Adiia Al 0 (1999) (Lald all
ale 8ol siall A 5o daid et da gkl sl CUEDN aladiuly ) e Jlad
(o2 VYY) Ay e — s dadls — () sal)

Lo dalad sue e Gule aal o lan)) Jlee a2 S0 e Gl 5

Lo giall Gan) el B8l LAl 84 s

AR

AY

Y

Y

JNe
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