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ABSTRACT
Tigris river is considered among the most important sources of water in Iraq. Therefore, an
ecological study has been conducted on this river within a stretch in Mosul city starting from
Mushirfa site north till Al-Busaif village in the south. The study aimed at verifying the impact of
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various pollutants including heavy metals on water and sediments. The study started on Spring 2011
through Winter 2012.

The heavy metals have been extracted by stander method using Atomic Absorption
Spectrophotometer and the estimation of some heavy metal concentrations such as (Zn, Cu, Cd, and
Pb) in river water and sediments has been done.

The result reveled a significant increase in the concentration of studied heavy metals in water
and sediments in the area of Al-Busaif compared with Mushirfa area (as a control group). The
concentration of heavy metal in water followed the descending order: Zn> Cu> Pb>Cd. As in
sediment the concentration followed the descending order: Cu> Pb>Zn>Cd.

This study has showed that the concentration of heavy metals in water and sediments is
normal with in the respective determinants of Iraq, and its concentration in sediments more than its
in water.

Keywords: Tigris river, heavy metals, sediments, water pollution.

.(Kaviraj and Konar, 1982) (Canli et al., 1998)
Zinc
Lead Cadmium Cupper
.(Farag et al., 2007)

(Gulfraz et al., 2001; Feng et al., 2008)

Food Chain Bioaccumulation

(Ahmed et al., 2010)

.(Aoyoma et al., 1978)

(1998) (Karak et al., 2010 ; Dallinger et al., 1987)

.(2002 1999 )



(1981) Wittmann Forstener

Edgren , (1978) (Banat and Al-Rawi, 1981)

(Agemain and Chari, 1976)

(10° - 10%)
.(Agemain and Chari, 1976)

( )
)
(
( )
.(APHA, 1985)
50
) 5 100 2012-2011
Hot Plate (
5
Filteration Dionized water 25
(0.20pum) membrane
PYE Atomic Absorption Spectrophotometer
(1 ) Unicom model sp9
1:
( ( )
5 324.8
10 213.9
228.8
217.0




)
(
(40 -20)

5 0.5 (Jackson, 1958)

(HCIO4) (HNO;) (H2S04)
(3:1:1)
25 Hood ° 90

)
(
Complete Randomize Design (CRD)
(1980) Duncan Test
.2001 SAS .(p<0.05)
Zinc
(2 )
€ )
/[ 0.469
/[ 1.961
[ 2.528

.(WHO, 2003 :1990 )



/)
0.469 0.521 0.391 0.600 0.365
1.339 1.800 1.30 1.272 0.986
1.961 2.479 1.800 2.528 1.037
0.061 0.040 0.070 0.094 0.040
0.220 0.122 0.197 0.387 0.176
0.288 0.170 0.244 0.468 0.264
0.001 0.001 0.002 0.003 0.001
0.004 0.003 0.004 0.007 0.002
0.005 0.005 0.006 0.008 0.004
0.004 ND 0.006 0.012 ND
0.269 0.248 0.347 0.276 0.205
0.325 0.248 0.347 0.403 0.304
ND *
Cupper
(2 )
[/ (0.288, 0.220, 0.061)
/[ 0.040
!/ 0.468
3 /12
.(Fetter, 1980)
Cadmium
(2 )
(0.006-0.001)
/[ 0.006 /[ 0.001
)
(2009) (2005) .(Otchere, 2003; 2000
/ (0.009-ND) !/ (0.03-ND)



/

0.403

/  (0.017-ND) (0.061-ND)

(Pb Cd Cu Zn)

(

)

0.062+0.288 0.349£1.961

(2 )

(1989) Al-Kattan

3

(Pb Cd Cu Zn)

Lead
(2005) (2006)
(2008)
)
)
(P<0.05)

0.055 £0.469 / 0.032+0.325 0.001+0.005
/ 0.002+£0.009 0.001£0.004 0.0130%0.061
(7 )
+ + + +
c b b
0.002+0.009 0.001+0.004 0.0130+0.061 0.055 £0.469
b ab a a
0.019£0.230 0.004+0.008 0.057£0.220 0.169+1.339
a
0.032+0.325 0.001+0.005 0.062+0.288 0.349+1.961
i *
(P<0.05) *k
.Duncan Test
< <
< < <
( )




(Pb Cd Cu Zn)

(Pb Cd Cu Zn)

(5

(P<0.05)
(

) (4 )

(5 )
)

/ 2.341 £30.708 0.027+0.255 0.652+36.201 0.757+14.97
0.014+£0.100 0.962x12.165 0.674 £6.721
/ 1.700+14.89
(4 )
< <
< <
.(Hatje et al., 2003 2012
4
( / )
6.720 7.308 6.264 8.221 5.089
12.159 12.267 12.006 14.095 10.270
14.974 15.008 14.094 17.093 13.703
12.164 10.202 12.584 14.649 11.224
31.121 26.870 33.674 43.533 20.407
36.337 30.611 39.79 51.480 23.468
0.100 0.066 0.114 0.132 0.090
0.197 0.144 0.199 0.289 0.156
0.242 0.149 0.277 0.322 0.223
14.89 14.537 16.657 18.084 10.282
24.289 20.921 24.467 30.850 20.921
32.45 28.723 39.978 37.233 23.897
( / ) 5
** *
+ + + +
b b b c
1.700+£14.89 0.014+0.100 0.962+12.165 0.674 £6.721
a a a
2.858+24.29 0.032+0.197 4.944+31.121 0.782+12.160
a a
2.341£30.708 0.02740.255 6.052+36.201 0.757+14.975
i *
(P<0.05) ok

.Duncan Test



.(Engler, 1980) (6

6
/) /

20 200 (e S 200-90 90 (s B 14.975 O lAd)

70 50 ¢SS! 50-25 25 (e 8 36.201 aladl)
0.20 6 o S - - 0.255 PYYPRIES)

16 60 (e SSI 60-40 40 (e 8 30.708 gaba i

<
< <



.(2005)
Helianthus annuus L.
- .(2012)
42-30 (3)3.
.(2009)
.(2006)
".(1980)
.(1999)
.56-52 (2)15 .
".(2002)
- ".(1990)
223 ".(2000)
, " .(1998)
.(2008)
49-33 (8)

Agemain, H.; Chari, A.S.Y. (1976). Evaluation of extraction techniques for the determination of
metals in aquatic sediments. The analyst, 101, 761-767. Analyst In: Chester, R.;
Voutsinou, F.G. (1981). The initial assessment of trace metal pollution in coastal

sediments. Mar. Pollut. Bull., 12(3), 84-91.

Ahmed, M.K.; Islam, S.; Rahman, S.; Haque, M.R.; Islam, M.M. (2010). Heavy metals in water,
sediment and some fishes of Buriganga River, Bangladesh. Int. J. Environ. Res., 4(2), 321-

332.

Al-Kattan, D.M.(1989).Trace elements in Tigris river and their impact on drinking water, M.Sc.
Thesis, Civil Engineering, College of Engineering, University of Mosul, Iraq.

Aoyoma I.; Yoshinob, I.; Yoriteru, I. (1978). Experimental study on the concentration process of
trace element through a food chain from the view point of nutrition ecology., Wat. Res., 12,

831- 836.

APHA (1985). "Standard Methods for Examination of Water and Waste Water". 16" ed., U.S.A.
Banat, K.M.; Al-Rawi, Y. (1981). Heavy metals distribution in the sediment of Euphrates river.

Iraqi. J. Sci., 22(4), 554-561.



10

Canli, M.; Ay, O.; Kalay, M. (1998). Levels of heavy metals (Cd,Pb,Cu,Cr and Ni) in tissue of
Cyprinus carpio, Barbus capito and Chondrostoma regium from the Seyhan river. Turk. J.
Zool., 22(3), 149-157.

Dallinger, R.; Prosi, F.; Segner, H.; Black, H. (1987). Contaminated food and uptake of heavy
metals by fish. Areview proposel for further research. Oecologia., 73, 91- 98.

Edgren, M.(1978). Heavy metals in sediments of Lake Malaren and the Baltic. Statens Naturvards
Verket (SNV) PM, 1018.

Engler, R.M. (1980). Prediction of pollution potential through geochemicaland biological procedure
development of regulation guidelines and criteria for the discharge of dredge and fill
material, edited by R. A. Baker, Michigan, Ann Arbor Science Publication., 143-170.

Farag, A.M.; Nimick; O.A.; Kimball, BA.; Church, S.E.; Harper, D.D.; Brumbaugh, W.G. (2007).
Concentration of metals in water, sediment, biofilm, benthic micro invertebrates and fish in
the Boulder river watershed, Montana and role of colloids in the metal uptake. Arch
Environ. Contam. Toxicol.

Feng, L.; Wen, Y. M.; Zhu, P.T. (2008). Bioavailability and toxicity of heavy metals in a heavily
polluted river, in PRD, china. B. Environ. Contam. Toxicol., 81, 90- 94.

Fetter, C.W. (1980). "Applied Hydrogeology". Bell and Howell Co., London, 488 p.

Forstener, U.; Wittmann, G.T.W. (1981). "Metal Pollution in the Aquatic Environment". 2" ed.
Springer- Verlag. New York, 486 p.

Gulfraz, M.; Ahmad, T.; Afzal, H. (2001). Concentration level of heavy and trace metals in the fish
and relevant water from Rawal and Mangla lakes. Online J. Bio. Sci., 1 (5), 414- 416.

Hatje, V.; Apte, S.C.; Hales, L.T.; Birch, G.F. (2003). Dissolved trace metal distributions in port
Jackson estuary (Sydney harbour). Australia. Mar. Pollut. Bull., 46(6), 719-730.

Jackson, M.L. (1958)."Soil Chemical Analysis". Prentice Hall Lnc. Englawood Cliffs, New Jersey,
U.S.A.

Karak, J.; Anaser, O.; Thanaa S. (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., Mansoura Univ., 1(12), 669-675.

Kaviraj, A.; Konar, S.K. (1982). Acute toxicity of mercury, chromium and cadmium to fish,
plankton and worm. Giobios., 9, 97- 100.

Otchere, F.A. (2003). Heavy metals concentration and burden in the bivalres [Anadara (Senilia)
Senilis, Crassotrea tulipa and pernapema] form lagoons in Ghana: model to describe
mechanism of accumulation exeretion. African J. Biotechnol., 2(9), 280-287.

WHO (2003). "Guidelines for Drinking Water Quality". 3" ed., 40 p.



