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onge other pollutants, as they occur. Certain
2ls such as Cu, Fe., Mn and In are essential
rowth and wm]1~nexng of living organisms . if.

Ptk o |

e o C} '
oresent n normsl  concentration, while Cd, Hg and  Pb
sre mon cooentiol for motabolic activities and  exhibit
toxic properties, (Viarengo, 1985S). Their toxic .aétidn
indicated by great affinity for amino acids and. he SH
groups of proteins, (Hodson, 1988). ) ’

Trace metals are i Lorporate_thrmugh the foad’;hain
of fizh either from wnater via gills or from sediments

and  ‘maring mrgamiﬁmb viafgut track. Commercial. Fish
from  Shatt Al-frab esstuary, Khor Al-Zubair and  North-—
West  Arabilan 'mulf have recieved much inﬁereatv_Since4
high levels of trace metalz in these species represent
a potential human bealth hazard. ‘ L
Astew local studies hgve considered fresh wﬂte.‘ and
marine Tish from irag aﬂd Qrabx ari dulf_ (éndcrllnl et
al., 1982; fAbavchi and Hl~ aad, 19 38 Al -Edanes et al.,
1991y Fowler et  al *  FIE arfd fAbdullah. and Abdul«
Hassan, 1993). The leveis of trace metals dehermlned in
the musclie of fish byﬁthpsm studies were: lower than:
those reported bvi‘Br&an (1976) and ballxnger and’
Fautzky {(1985) o 45r1d~w;@u arid hﬂdVlly palluted
sites respectivaely. o gv h
In'ﬁﬁié,atug'g_the d=5Lr¢sukan of trace metuls, Cd
G, Cr, Fe, Mp, Ni, Pb, -V and In in the sediments and
issus of fizh from.. Shatt Al ~Arab egtuary fwere

=2
imated in order to use these data as a baseline for,
rison in futurm r“anrrhn‘

MATERTALS AND MITHODG

Sediments and fish wmre Callwc+e” Trom Shat t Al ﬂrab

mstuary (Fig. 1) dwing DLLn, 993 —~ Nov. 1994, Sﬂdlmant
samples were obtained by means of A van Veen grab
sampler. Trace metals analvsis was performed Dn t‘% L
63 um fraction of the sediments which had ‘been
sepgrated by sieving afier feesze-— drying and grlndlng.
Trace metals were digested with concentrated HNOxg

HDng and HF 'in Teflon beakers placed on a hot plata.;
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Fish =samples, which caughi by gill nets, packed in
polyinens Dags and =Bl Trozen untill required. In o the
laboratory, fieh were rinsed carefully with distilied
water and Tilleted by using stainless steel dissecating'
EmiTe. ) sl

tiscsuss: flfﬂt/1 gill, liver, gonad and  muscle
individual fishes were lsolated and each tissue
for a ceritain type of fish was homogenized, freeze -

and girround  owilth agate mortar. Sawmples of 1 g dry

ware  digested according  to the procedurs
desoribed by boldbsrg et al., (19835 . _

The trace metals were determined by a Pye-Unicam
flame atomic absorption fmett.uanLGme+“ model 5F%.
Hlank wvaluss were egllg ble for all metals studiess
triplicate samples were anal voed. |

- REDULTE AND DISCUREI0ON

The mean concan ertiuméand range for trace met?lsyﬁh
the s=sdiments from Shat 7%1~Qrab sstuary are listed in.
Tabis 1, while,[maan values of trace metals in  the

zsues  of  fish speciesvare listed in Tables I1  and
f. e deterained trace metal concentrations in o the
sediments of Shatt Al —-Sirab gstuary are in ° close
agireemsnt with those reported in Ehor Al-Zubair (Al-
Edarnee et al., 1991) with the ekception of Ni which

, er concentration in the present work, while
Mz  and V¥ were lower in  this study compared with
sedl: Trom Shatﬂ Al—Arab  estuary {Ahnvrhl and
Daovabaad , L9 o Iy 4vt.t Covidnes eabamated o Lo Lrace
metals o in Mudtm ntnlfrum‘ﬁuwait were  higher  (Basaham
and Al-Lzi hd;hl 2 1993) and lower (Fowler et al., 1993

tham in thid 5;udy. All “trace "metal concentrations
1 tuu‘ln Tmule I are within the range publishéd in the
litz aturs for unpol luted areas. - ’

ﬁE\deﬂDuu., high values of Mi and ¥V in the sediments
Tram Shatt Al-—Qrabs extu'“y‘could be attributed +to
oetrol zum ri:h area (Al—-Shahrestani and: Attivya, 1978},
while high ;Lavglsgcf'Fb may be refered to exhust of
venioel

5 which use leaded fule. It is expected that the
cgenic sowce is mainly due to industerial and
cial activities, o0il production and gas  buring
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Jable-ti-

Trace melal concentrations in the fissues pf fresh water fshe from Shatt Al=Arub

estuary (pgfag dey weight)Results row 25 individual - species

Kidney ‘ 0.8 - 0,13 il 4.0 U, 40 ud 0.14
S ad 0.2 g 7.60 0.30 16.0 0.76
Hv‘&:r 0.20 017 0.90 26,6 0.0 T ond 0,21
Ciinad e T O £ A0 L S L 0.0 nd .6.99
A muscli o nd 0.0 Touae s G 3”(;.0“(‘;‘} T ad
farbun grypus
Kicinay e Y nd 48,y 0.1 156 0.

giil el 0,12 Cond 2400 4.30 6,00 0.20;

L, . pied .6u 1 1547 6,00 ticl .12
Gonadl el 0.3 uLss s U.69 ud Ur2
muscle nel CUL3E ol 3360, 01 WH.28 nd

DBarbus sharpeyi

Ridney 0.125
gith ned G.7h ] 2
fiver 0.28 032 o 0.96 12,2 0.30  nd .04 1 2,
| g

1

0.5% 18,0 0,30 nil 0.0% ' 1.83) 0.6
i L /

1,00

Vo s 0.30  s6,68  0.341-2.55  nd|
3

O i
gonad nd 0,20 0.93 63.7 1,00 ond nd 7.6 0 8,80
‘- v : . e :
sl el Hoat 0 ad 43, 1n0 G 0.33 .13 } 2.93

Darbus xanthupteca:

Kidnaey ~e . e . - e - ==l
gill i G090 20820 22,2 U. 60 nd 0.11  5.93 2,10
iver hel 1.6 Q.11 8.2 150 1.et 12,04 4,70
AROR Vil i o ) I nel nd 3,08 4,50
mtinche N RIDAY e LG Lodh kL KIsVaA
Cyprinus carpio ’ ‘ N i '
Kidney »‘ nd nd v - L - - sl T -
giti 223 ond ALY 0.60 1m0 0.23 16,97 nd
ver  .ad . 0.9 123 40.0 1.60°  nd L ondi 20064 01,00
‘gomad  ond. | 0.n . 685 70.0 1,30 nd nd 13680330
' Lo Do 0T g 1,10 f/ 42y ond (0,27} w.30




LTable= L

B

:h_‘,'n';'. Al tigsues oF mavine water TSk from Shia w Al=Aralb’ ]

‘weight], Results for 25 individual species.

S s ity (WJ/U (l:)

i .'-_;u_.'!.-f)'__"'_-."()_,']__]' .

Tag 0

RIS
ST g;u_-.‘{ Cipdt

LN L

: i”;l:(..i\ﬂ(‘._‘/: o D5 nd Sondi :
‘ _ 0 162 0132
BREEY BRI T RO ;_o..z:i'_:_ :
:.:.n'..d..'

gil oo T g

T R £

S AL R 1

: 18,97
TR T IR Ui il :

Ui

TR T R R | 19 IR T

G20 e

S,
gl e

B

Tmuscle T

Oic

tit h_? j_l_g

miduey”

Cyoad: -

musche

= el detecled



et s, e e e e . o B e e o iy S - - SR PS——

?amd dust { 110uu which transport a significant amount
of poliutants to thi estuary” (] =Gaadd, 1990 "L .
: Trice bottom aedinents are considecsd Lo Uu ;mnurLﬂnL,
fwcmlmqitmily:fmlnnm the | substances . that  accumulated
Theyir ’ tanied o biecome] dncarporated dnto of ood chains ard,
‘thus become a hazard  to  both fish and - consumer
“(Polorasert , 1982) . Gpecies of fish ‘investigated, in
“this  study  represent locally  preferable commercial |
159&:125, tho;e in‘Tahle II are fresh water and their.

Fmedin ;ubl% maimly planits and diatoms while those
Phe T : 117 are ueizecly comimvicrouz fseding msinalyion
' CrUSTACEIn, &:0% ant &QUatic planis, STmE . LVErLaDE
Cbetween the two groups may occur on accasion.: :

Tissues of studied fish ‘species showed different,
accumulation of trace metals. Minimum values were found:
in all species, wostly nccumuiutom in Kidnéy and liver:
for  a maximym values of O 42 ug/g in the kidney of
Acanthopagrus lakus, - : ' ‘

Values of Co and Cr were higher in fresh waber ‘thahr
marine fish with maximum values recorded in the liver!

of Rarbus xanthopterus fTor 2.67 and Ga 1l ug/g
respectively. ,
Iron is " othe  metal present n the  highest

i
cancentrations in: all tissuss of alil studied fzshhy
Maximum valuaﬁvra¢qrm?J were 105 and 129 ug/g ind thal
kidney of Acanthopagr latus and gahdd af Hilsa 111sh4
respectively.  Kidne s the tissue’' which . accumulated|
higher wvalues of Mn, * ‘specially in marine fish. Values
cof . 7084, and 4H.39 uggb for Mi were detersined  in  the
muscle., of QrdﬁthGngWU" latus  and’ Dtolitha argedtus
Irespectivaly. Muscle of all studied species accumlated:’
Mi in greater amount than all other tissues. Kidney is
the tissue which accumil ated h'ghnr vaives. of Fo and Zn

in which a values of 2.6 and 18.%97 wy/g wore determined
in the kidney of Acanthmpdqrug Tatus and  Jonnieops

sina respectivaely. Y et
Tt sulis of the present study show that different
species of fish concentrate trace metals in  their .
tissues fo varying levels. These differences could be
pipd miniedl e Ulae o L g bhad coeu b b Lt
‘fﬂi#*4ly diseharged andosecretod from Lhe Ti‘?%tn‘ﬂ ol Lha
T[AME lxah duiz. tao 'gpecieu= and/or silte-dag quLﬂu



Williams and Giesy, 1978; Wiener and Giesy, 1979).

S There  are few data, available.on the, ceoncentrations
¢f trace metals in leferenL tissues of fish from Shatt
Ai-Arab | oriver  and its e Ludry and other area of the
frabian | Bulf which ¢ould be used together with wvalues
ﬁﬁm"-par?d wide and uEmvilyr polluted sites  for |
mearxva: purpa&ed. ' B '

Anderlini. et al,, (1?8 -eparted. vwxumsfvof tirace
: ' the muscle of cammericial fish from Kuwait in
v represented: unpallutcd in  comparison  with
2 values given by Bryan (1974). fbaychi and
{1988) studied fish from Shatt Al-Arab river
ian Bul®  they found low concentre ations of  Cd,
» while Quhmr metals were high 'in concentratian.
~Edanhes 2t al., (1991) determined trace metals in
le of marine Tish from |Khor ﬁl*Zubair, - they
orted high values for Ni, Pb and V. Fowler et al.,
3 determined trace metales fin the edible muscle of
sh'. from Arabian Bulf, thgy reported low values.
dicating no heavy metal cont@mination mflg;nated from
thropogenic sowrces. _ _ R P
fbdullah  and Abdul-Hassant (1993} récorded the
 N“"1butian of Cu and Zn in tissues of some fish  from
‘Shatt Rl—Arab eshqgry, values reported were 35 and 158

lg/ For Cu and Zn in the gonad of Thryssa hamilteni
respectivel vy =i cdmparxﬁan,:mumn values Tar trace
sctals  in the muscle of Tish determined in this study”
are listed in Table IV together with -values: reported.

=
by area, world wide and polluted sites. All the
Lo God et aec bl eda b vt reed T Ll Fimgs

of fish in the present study are much lower than those’
reported  at  Reavily  polluted  sites (Dallinger and
SHautzky, 19835 , excapt high valuss for N and V. which
‘could  be attriboted  t petfbleum rieh area . (Al— .
Shahrestani = and  Al-Attiva, 1978). fo significant '
corrzlation WES cbserved ‘between - trace metal
trations 1in Tish tissues and  their feeding

i 5, this , could be related to factors “other than
~iood habitss (Wiener and blesy,1979). Low concentrations
v ace metls in thae water of Shatt Al-Arab  estuary
1 faii et al., 1997) .supported by  lack of
ﬂmdus ia or munigipal wastevlnputsgdlre:tly to  the

[



Trace metal congentrations in mugdu of ﬁ.,@ {pglg dry \.czgm) fr om haqn and

NW /\.abmn Gulf in (,u«.xu.unsun with world wide qvuugc. c:onccntxataon {'n

Loa

' and polluted site
Loca Lmn o Cd Co (’, Fe in o Nii . Pb ot v

“Bhe Lt Al~Araly nd C.200 ned W39 1.40 ””1“,5” . 033 - 73l

‘estuar ,f(u; e : : : S o _ 3

Khor /\l fubur 0,90 S Cos1.s A6 6,00 . 3.90 g,
(u} S A S ; ' L - s

Shatt Al- /\:db uae CU0.600 W50 G005 70300 e 0.6 1,00
(C) o .s‘i 3 wk i : . N o R - ‘} »‘ v ‘ . ‘ ;

Kuwait () .40 0.60 148 2.00 0,60  1.40° 1,00

o
M-I
=

‘Arabian Gulf  0.05  1.20 . 0.80  55.2 690  H.80 . 0.50 4.6
' {e}. . ¢ o o i B ’ L R R T

Kuwait (e) 0.35  _ 0.04 ROk

—d
E
1 8e ]
<
[ e}
I

‘World wide(f) 0.10

Folluted: (g} g.92

,present' study

Al-Edance et al., (1997)
Abaychi and DouAbul {1988)
{d} Anderiini et al.,{1982)

() Fowler et al., {(1992)

(FY = Dreyan (1978) -

(y)‘ !.);’i)i”lvl\;;tll‘ aded ey ST

()
(b)

{c)

Al

IR S 13 I



clowme  bo sampling | station.  Waste effluents

R <Y w0l e <1 ar& located about 100 and 40 Km
et F sampling stations, the
, <ls ara therefore diluted’
MLn@ Sthiatt Al=-Arab estuary.
rt omLa may be difficult since
i1 region atv the world are ‘being
,tD selected ndx¢*duMl area  and
srent fractions of  sediments and .
Ly*hd lacking 6‘  1nformatiDnQﬁ

P =

a1 dmalyglcal results.

L Ol-—faby miver from highly wrbanized
B Lty (Doudbul ol alc 19287) cuvd those frowm Abadan
city and cdte reltineriegs wvia  Harun river (Al-Daad,
1993y . Both '

. Trace eslements’
g Shatt Al—ﬁrab
= T )':i CQI L] 4"-.’: P

3

Douwsbul ,

) 5. Trace metals
Al -fral river, lirag. W

er Res., 19: 435 7~-

8

CAbaycohi o, Jli. oand Doulbul, AVALZ. (1986) . [race ele ment
o geochomical acspciations in %hﬂ Srabian Gulf. Mar.

1
Fallut., Bull., 7@ Z0ZE-506. N ‘ ‘
Ancullan, A.&.M. and abddl~Hassan, J.i. (1993) . Distri-
i

bty e wuidd copipoer tne thie Ui e of SOme

gErrlne around Lhe coces bl ol s, boubh o lragg.
J. RBasrati. Res., L0 17250

Al-Edanee, T.E. , Al-Farees, A.A. and Hadum, Sh.h. (19910
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