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ABSTRACT

Sed lment samp I es were co | | ected month I y
du r I ng t he per I od Decerrrber , 1 994 to Novenroer ,1995 from f lve stetlons In Al_Ashar and Al_Khandak cana I s wh i ch areconnected w I th Shatt
A I -Arab R I ver i n order to determ i ne theddistributln of Co, Ni, Mn and Fe inexchangeab I e and res I dua I sed lment phases,

The mean concentrations of co, Ni, Mn andFe In the mean concentratlon of Co, Ni, Mnand Fe I n the exchangab I e phase were 36.39g,23,491 , 224.5O3 and 3499.476 ug/g dry wetght,respect I ve I y; wh i I e the mea concentrat I ons oftheses elements In the residual sedimentphase were 28. S89 , 69. ZO4, ioa.2g7 and
1 1 5O9 . 874 ug/g dry we I ght, respect I ve I y.The concet rat i ons of Co and Mn werehlgher in the exchengable phase than in theresdual phase of sedlnrent, this may beattr I buted to the anthropogen I c sources.

Organ I c matter contents and texture forsediment were also studled to i I lustrate the
i nf I uence of theses character i st i cs on theconcentrations of heavy elernent in sediment

I ntroduct i on

I n the water system the heavy e I ements were presentpartly In sorution and Dartry adsorbed In organic ori norgan i c part i cu I ate matter .

In addition, certain amounts of erernents exist inchelates and cor roids. The amount of erements whicnadsorbed I n part I cu I ate matter depended on the ba I ancebetween ga i n by adsorpt I on and I oss by abras i on

(t /i,

:ry,
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(Morlarty & Hanson, 1g88); thls particulat matter may belost to the sediments by settr ing in the ress turburentarea (Philttps, 1977).

The concetrat i ons of heavy elements

,Jaa

were var i ed accord i ng to the rate
sedlmentation ; the rate of heavy elementsparticle size and the presence or absencematter In the sediment (Al_Khaf a)1, 1996).

in sediment
of particle

deposltion;
of organ I c

Sed I ments are i mpor tant hosts for po | | utant heavy
e I ements; therefore, l t has been emp r oyed to mon I torthe pollutlon In aquatlc environments (Salamonset al , 1987),

Many authors have reported data concern I ng theconcentrat rons of heavy e I ements r n sed rment from openocean areas, coasta I areas, estuar I es or r I vers; andmost of them found that the hrghest concentratlons ofmost elernents ln sedlment
The present study i s concerned w i th thedetermrnation of co, Nr, Mn and Fe concentratros Inexchangable and resldual phases of sedornent f rom Al_Ashar and Ar-Khandak canars connected with Shatt Ar_Arab Rlver to irrustrate the infruence of untreated

mun lc ipa | 'mun ic ipa I sewage, wast water f rom industr resand domestic sewage which discharge to Shatt Ar-Arao
R I ver (w i thout even pre I im i nary treatment through thesecanals.

Study Area:

T i gr I s and Euphrates r i vers were conf I uenced tofrom Shatt Ar-Arab Rrver whrch en. s in the Arabran
Gu I f. There were severa I hundreds cana I s on both s I desof Shatt A r-Arab R iver , sorne pass through the centerof Basrah city where untreated domestic sewage anoIndustr lal wastes are added (A_Aara)y, 1g96), prevlous
stud i es showed that most of theses cana I s are h I gh r ypolluted with organlc matter )Saad & Antoine 19g2; A_AAsadi, 1983 ; At-Awadi, 1983 A_Aarajy, .l 996). One ofthe most porruted canars was A-Ashar canar, Fig (1),whose length is about (4) Km with a width from (1O) mto (34) rn and a depth fronr ( j) nr to (Z.S) m Twostations (1 and 2) were serected in Ar-Ashar canal(1.1 and 3.6) Km far from the connecting point withShatt Al-Arab
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Fig.l. The samPling Stations
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The other po | | uted cana I was A _;;;;;;;--;;;;;:whose length is about (4.3) km with a width from (:tZ)mto and a depth from (j)m Two stations (3 and 4) wereselected in thls canat; (3.9 and 1.1) km far from theconnecting point of this canar with Shatt ar_Arab River.In lggg Ar-Ashar canar has been connected wrth Ar_Khandak canar a smar I canar whose rength rs about(3OO)m and a width about (12)m.S.l.D: State lrrigation Dlrectorate (personatcommun i cat i on )

Materlal & Methods

The sed lment samp I es were co | | ected from thestud I ed area by grab samp I er and were p I aced I npo I yethe I en conta I ners, stored I n an I ce box uponreach I ng the I aboratorv
The sur f ace seO lment about ( S ) cm upfJer I ayer wasUSed for the preserrt stucl y The analysis was perfornredon ress than (6S) u'. fractrons of tne sedinrent wereseparated by s i ev i ng after oven dry i ng and gr i nd i ng.one gram of each sarnp re was we rghed ano p raced i n (50 )polyethelen tube. (30;n1 I o1 (O,5) HCL,was added, andthe tubeb were shaken mechantcalty for (16) hr. toextract the exchangab I e heavy e I ements from sed iment( Accoord i ng to the method of Chester & Vouts i nou ,1981). The exchangable heavy etements wereIncorporated from the aqueous sorution Dy processessucn as adsorption and organic complication , and therewas no part of s i I i cate mitr i x.The residual part of sedirnent was washed withde I on I zed water , and extra

I on process, the extract i on2) rn I w i th de ion ized water .ts in sediment was found aspart of siricate nratrix, which are rocated nrainry inthe lattic structurees of the cornponent mineralsPYe-Un icam F I am Atomic Absorpt ions pectrophotometer(AAS) model Spg was used to deternrine heavy elernentsconcentrations in theses samples.
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fhe sed i ment granu I es were separatedby us I ng
sed I graph ET-5OOO, the percentage of texture was
calculated according to Folk's (1954) method'

The tota I or gan i c car bon ( TOC ) was determ i ned
accord I ng to Ba | | 's ( 1 964 ) method .

Results & Discussion

The mean concentratlons of studied elements in the
exchangable phase of sediment are presented In Fig (2)
and Tab (1), whi le those in the resdual phase sre
presented in Fig (3) and Table (1).

1-Cobalt:

The range va I ues of Co i n the exchangab I phase of
sediment was (5.O4-74.68)ug/g dry welght, the lowest
value was recorded In statlon 1, while the highest was
ln statlon 5.

There were no significant dlfferences (p>O'05) in
the concentrat i on of Co I n stat i ons t3 &51 and i n

statlons t1 & 2) and t1 & 41.
Slgnif icant seasonal dlfferences (pcO'O1) were found

i n the concentrat i ons of Co, the va I ues fo | | owed the
order Spr i ng >Autumn> Summer > W i nter

I n the res i dua I phase of sed iment the I owest va I ue
(15.68) ug/g dry welght was recorded in station 4,
Whereas the hlghest value (48.88) ug/g dry weight was
recorded in statlon 5.

There no signiflcant dlfferences (P>O'05) In the
concentrat ion ., of Co i n stat ions 2 , 3 and 4 '

Signif icant seasonal dlfferences (P<O.O1) were found
I n the concentrat I ons of Co I n the res I ddua I phase of
sed I ments, the va I ues fo | | owedththe order Autumn
>Spr i ng >Summer >W i nter .

2-Nickel:
In the exchangeable phase of sediments the lowest

value (9.07) ugtg dry weight was recorded in statlons
1, whereas the highest value (36'62) ug/9dry weightwas
recorded in stattion 3. There were no slgnificant
dlfferences (p>o,05) were foUnd in the concentration of
Ni among al I the studled statlons > On the othe hand,
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I

Table (1): The mean concentrations of heavy elements (y.glgdry weight) in the studiec

area. (Mean * SD)
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significant seasona! differences (o<O.Ot; were found in
the concentration of Ni in the exchangeable phase
sed iments i n the order Summer >Autumn>W I nter >Spr i ng.

I n the res i dua I phase of sed iment, the I owest va I ue
(13.43 ) uglg dry we I ght was recorded I n stat i on 4,
whlle the hlghest value (152.7O) ug/g dry welght was
recorded in station 5. There were no slgnlficant
d i fferences (p>O.05) were found i n the concentrat ion of
Nl among the statlons 1, 2, 3 and 4 or between the
stat i on 3 and 5

The hlghest vdlues of Nl In the residual phase of
sediments were recorded In Wlnter , whereas the lowest
va I ues were recorded i n Spr i ng There were no
significant differences (p>O.05) between the
concentration of Ni In Summer and Autumn

3-Manag h€S€ :

The h i ghest va I ue (44O .80) ug/ g dry we i ght and
lowest value (36.OO) ugtg dry weight of Mn in the
exchangable phase of sediment were found in station 3
Significant differences (p<O.O1) were found in the mean
concentrat i ons of Mn i n the exchangab I e phase of
sediments among al I the studied. There were also
significant differences (p<o.o1) found in the
concentrat i on of Mn i n the exchngab I e phase of
sed i ment The va I ues fo | | wed t he order Sor i no
>Autumn>Summer >W I nter .

In the residual phase of sediment , the lowest
value (72.27) ugtg dry weight was recorded in station
I , whereas the h i ghest va I u (165.24) ug/g we i ght was
recorded in station 5 There were no significant
d I f ferences ( p>O. O5 ) found between the mea n
concentratlon of Mnln station 2 &4 or 1 & 3.
Signif icant seasonal dlfferences (p.O.O1)were found in
the mean concentratlon of Mn In the resldual phase of
sedd iment the va I ues fo I lwed the order Autumn >W i nter
>Summer >Spr i ng.

4- | ron

A wlde range in mean concentration of Fe in the
exechangab I e phase of sed iments were as ( 6. O5-7359. 1 6 )
ug/ g dry we i ght ,
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The lowest varue was recorded in statlon 5, whi lethe highest value was recorded in station 2. There wereno slgniflcant differences (p>o.05) found in the meanconcentratlon of Fe among the stations 2,3 & 4. on theother hand, significant seasonar dlfferences (p<o.o1)
were found i n the mean concentrat I on of Fe i n the
exchangeab I e phase of sed lments. the va I ues fo | | oweothe order Summer >Autumn ,Spr i ng>W I nter .

In the residuar phase of sediments, The rowest
va I ue was ( 6938.60) ug/g dry we I ght was recorded I nstat ion 'l , whereas the h i ghest va I ue was (z4zso .oi )ug/g dry weight was recorded In station 5. There wereno slgnificant differences (p>o.05) found in the meanconcetratlons of Fe between the statlon 2 & 4, whereasthere were slgnificant seasonar differences (p<o"o1)
found i n the mean concentrat i ons of Fe I n the res I dua Iphase of sedrments, the varues forrowed the order
Summer>Autumn >W i nter >Spr i ng.

organic matter contents and texture for surficialsediments from the studied stations were given in tabre(2) .

The results showed that the lowest value of organicmatter contents was found i n stat i on s, wh i I e tne
h i ghest va I ue was found i n each stat i on 3. present
study agrees w i th the study of patterson ( 1 gg3 ) wnofound an increase in heavy erements concentrationswlth the rncrease of totar organrc carbon in tnesed iments

sed iments had (-d w ide var ity of part ic le s lze and inorder to make a viabre inter sediments comparsron heavyelements analyses were carried out on <65 um fraction.It has been known for a long time that size ofsediments particres is an important factor af fectingthe distribution of heavy erement; therefore , onemlght expect that smar rer particres , with their rargersur face to vo I ume rat I o, have h I gher concent rat i ons ofheavy e I ements. However, there i s no cons i stent i ncreasin some elements concentratrons with the oecrease rnparticle slze. This concrusion arees with Morrraty &Hanson's ( 1988) study, and this may be oue may be dueto I oss by abras i on , the rate of neavy e I ementsdepositlon or degradation (physicar or biorogicar), therate of particle sedlmentation rnay also affect f inalconcentratlon of heavy elements found in sediments
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The results showed local and seasonal variatlon In
the concentratlons of studied heavy elements, thls may
be due to the natura I structure of sed iments i n
each statlon, thls agrees wlth Al-Kafaji's, (1996) who
found an increas in heavy element concentratlons in
sedlments with an increas of clay and si lt percentage
I n the sed iments a I so he found a decrease i n heavy
elements concentration with an Increase in sand
percentage i n the sed iments.

There were considerable dlfferences in the
partitioning of heavy elements between the exchangable
and resldual phases of sediments, they were in a good
agreement with Al-Muddafr et al (1992) for the
partitioning of the studled heavy elements In surf lclal
sediments from Shatt Al-Arab River.

Compar I ng heavy e I ements concentrat I ons of th I s
study with those glven in the I lterature for the same
area and others of nearby env I ronments, was g I ven I n
table (3).

The sl ightly higher elements concentrations which
were observed even in the part of the area suggest an
anthropogen i c i nput of e I ements to the stud i ed area
possibly f rom the aerial deposition and dust fallout,
untreated mun i c i pa l sewage, wastewater from i ndustr i es
and domest I c sewage, wh i ch d i scharge to the stud I ed
area.

On aseasonal bases, the concentratlon of some heavy
elements such as Fe & Ni lncreased In Summer, thls was
probab I y due to the h i gh product i on of phytop I ankton
and high input of particulate matter from the watershed
In Summer whlch causes alarg portlon of elements to be
bound to particles which gives a higher sedimentation
rate In Summer,
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Table (2): Organic matter contents and texture for surficial sediments from the studied area.

St Local Vo TOC Texture Description

% sand % sill %clay

1
aL

A+

5

Al-Ashar canal
Al-Ashar canal
Al-Khandak canal
Al-Khandak canal
Shatt Al-Arab river

15,608
t2.920
22.218
1 1. 178

8. 340

35.500
45.440
13.rt7
26.614
3.969

13.424
t6.520
1 8. 854
r'7,032
2r,5'/1

5r.o11
38.040
68.029
56.355
7 4.456

Sandy-clay
Sandy-rnud
Sandy-clay
Sandy-mud

clay

Table (3): Mean concentrations and rtrnge of helvy elements in sediment f'rom the
studied,area together with those in the nearby areas (pglg dry weight).

(a): Al-Mussawy & Salman,1989
(b): Al-Hashimi & Sahnan, 1985
(c): Abaychi & Douabul, 1985

(e): Abaychi & Mustafa, 1988
(f): Abaychi & Douabtrl, 1986
(g): Al-Khafaji, 1996
(h): Al-Saad et al. (1997)
(i): present str,rdy.

location Co Ni Mn Fe

, (a) Khor Al-Zubair canal 3

(l-r l)
94

(r-240)
389

(43-s10)
3t762

r4810-44040

(b) NW coastal Arabian Gulf 201 10.05 50.8 1 240't.32

(c) Shatt Al-Arab River t] 655 140 6 801

(d) Shatt Al-Arab 421 9r7 31800

(e) Shatt Al-Arab River JI 700 6200

(0 NW Arabian Gulf 541 L9L3 7696

(g) Shatt Al-Arab Estuary t6 1 85. 9 392.r 4845.r

(h) Shatt Al-Arab Estr.rary 16

6.8-18.2
loJ. /

126.1-r91.6
590

261-1rc
377 4

1459-7945

(i) Studied Area 64.988 92.695 332.800 15009,350
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