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Abstract:-

The distribution and concentration of five trace metals Cd, Cu, Ni , Pb, and Zn
have been determined in dissolved and particulate phases of water , exchangeable and
residual phases of sediment and different organs like (gill,liver,ovaries and muscle) of
female fish Silurus triostegus, as were collected from Al-Garaf river north center of Al-
Nassiriya city .The study was from May up to Septemper ,2008. Sediment texture and
total organic carbon (TOC) were measuered in the sediment of the study area as a
percentage .The results showed that the concentration of the studied metals in
particulate phase were much higher than its concentrations in dissolved phase of water
, While their mean concentration in dissolved (pg/l)and particulate (pg/gm) dry weight
in the study area were : (0.2,8.9) Cd, (1.20,57.3) Cu, (0.27 , 25.83) Ni, (0.36,37.83) Pb
and (3.0 ,63.9) Zn respectively. The total organic carbon in the sediment revealed
higher content in all study stations specially at St2 ,while sediment texture was silt clay
in all study stations . For sediment , trace metals was recorded higher concentrations in
the residual phase than its concentration in exchangeable phase with exception for Cd
and Pb at all stations during the study period, whereas the mean concentration of
studied metals in the exchangeable and residual phase in the study area were,
(1.14,0.47) Cd, (11.1,15.1) Cu, (8.75,20.3) Ni, (13.36,8.56) Pb and (15.03,24.34) Zn
pHg/gm dry weight respectively.The significant correlation P<0.05 were observed
between TOC and all studied metals in the sediment ; also a significant correlation
observed between metals concentration in sediment and their concentration in a
particulate phase of water .The trace metals showed diffirent concentrations in different
studied organs of the fish and followed the trend Gill> Liver >ovaries > muscle ,while
the mean concentration pg/gm dry weight in the muscle were , Cd (ND) , Cu (0.03),
Ni(0.51+0.01), Pb(ND) and Zn(7.7+0.8) . The present study showed that the sediment
and water specially at St2 and St3 were affected by anthropgenic sources for trace
metals, such as the untreated domestic wastes and surrounding human activites, muscle
of the studied fish were concentreated lower amount for trace metals, so it can be safely
consumed, while all studied metals was concentrated in gill and liver.
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Introduction :-

It is well known that trace metals are dangerous environmental materials , so
the investigation of the distribution and concentration of its in sediment , water and
organisms is fundamental to study the environmental pollution ,(4). Many heavy
metals, even if present in minute quantities, are toxic to plants and animals,thus their
release to aquatic environments from either natural or anthropogenic sources has an
adverse effect upon ecosystem health (23) .Trace metals in agueous solution is seldom
found as free ions but exist as ionic complex utilized by variety of organisms in organic
and hydrated legends which affected mobility ,reactivity and solubility (6). Cupper,
Zinc , lron, Manganes and partly Nickel are essential to natural organisms in low
concentration, whereas Cadmium and lead are biologically inessential elements and
they are toxic even at low concentration (30). As a result of direct discharges of wastes
containing trace metals to the environment ,their levels increased in water column
,while sediments acts as archeive for many pollutants(21).As a part of the aquatic
environment,fish can accumulate trace metals and act as indicators for pollution
(7).Fish species Silurus triostegus, has a greate economic value(25).Except the study
of (18),there is no published study found to take into consideration the levels of trace
metals in water,sediment and fish in detail; so the present study aim at determining
concentration and distribution of five trace metals (Cd,Cu,Ni,Pb, and Zn) in water ,
sediment and different organs from the femal of catfish species Siluruns triostegus, in
Al-Gharaf river, to the north of Al-Nassiriya city, which can be used as a baseline for
comparative levels and distribution of trace metals by other researchers.

Study Area :

The Tigirs river is a branch passing through Kut Dam and flowing into two major
branches;the former flows towards Mysan province and the latter is penetrating Thi-
Qar governorate and going towards Al-Gharaf district. The river is distinguished at this
location ,with low gradient and sluggishly moving current creating considerable loads
of sediment, (18). To conduct this study ,three stations were selected near Al-Gharaf
district(Fig.1).The first (St1) was 5km to the north of the above district,the second (St2)
was on the river bank when it crosses the district, while the third( St3) was to the south
of the St2, the distance between each station was about 5km.The study stations
specially St2 and in less degree St3 were influenced by the domestic sewage, waste
from land cultivation and some private factories,while the northern station (st1) was
situated to the south of Al-Shatra. The river width and depth in the study area were (30
and 5)m respectively.Few aquatic plants were deployed in St1, including Vallisineria
spiralis,Phragmites australis ,Typha Sp.Potomogeton Sp. And Ceratophyllum
demersum , while only Ceratophylum demersum live in St2 and st3 (18).

Materials and Methods:

Water and sediment samples were collected from each station in the study
area,while fish specimen catfish Silurus triostegus were captured around the study area
from St1 up to St3, Fig.1, The study extended from May to septemper,2008. Water
samples 10Lwere collected in acid washed polyethylene bottles held just below the
surface from each station . The samples have been suction filtered through prewashed
preweighed 0.45um Millipore membrance filters. Materials passing through the filters
were considered as dissolved while those returned as particulate .The dissolved trace
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metals were concentrated by using Chelex-100 resin following procedure described by
[26]with some modifications .Sediment were obtained by means of a VVan Veen grab
sampler from representitive sites of the river, the surface sediment about 5 cm was used
for the present study .Trace metals analyses were performed on the <63 um fraction of
the sediment which had been separated by sieving after oven drying and grinding .The
determination of trace metals in the exchangeable fraction of the sediment was done
following the procedure described by (15), whereas those in the residual fraction of the
sediment and the particulate phase of water were determined following the procedure
described by (29). Triplicates samples for trace metals analyses have been analysed by
mean of flame Atomic Absorption Spectrophotometry(AAS) type Pye unicum model
SP.9.Sediment texture was analysed and the percentage of three size fractions (Sand,
Silt and clay) were calculated according to (28) and (20) .The total organic carbon
(TOC) content in the sediment samples were determined according to (17), by using
exothermic heating and oxidation of 0.5gm grind dry sample with chromic acid.Fish
specimen about 60 femal of, catfish Silurus triostegus were captured during sampling
period using gil nets 25 x 25mm mesh size . The captured fish were placed in plastic
bags and frozen until we reached the laboratory . In the lab, fish were thawed , rinsed
with deionized water standard length was measured to the nearst 0.1cm and the
abdominal cavity was then opened and the organs gill, liver , ovary were separated ,
whereas edible muscle was taken from the left posterior side of each fish.The tissues
were, then, dried in electric oven in 60°c for 12hr, ground and sieved by 0.5mm mesh
nylon sieve.The tissues were digested by acid mixture following the procedure of
(27).The trace metals were determined by the mentioned AAS. Acids used were
ultapure and water was deionized .SPSS program was used for statistical analyses for
comparsion between the mean values .

Results and Disscusion:

The result of analyses for Cd,Cu,Ni,Pb and Zn in water (dissolved and particulate
phases)are shown in Table 1 .The particulate of metals between dissolved and
suspended particulate matter determines their ultimat fate in the aquatic environment.
Concentration of the studied trace metals was higher in particulate phase than its
concentration in dissolved phase for all studied stations . The mean concentration of the
mentiond metals in dissolved phase at the study station (1,2 and 3) was as
follow;Cd(011,0.26,0.22) Cu(0.28,1.22,2.11), Ni ( 0.18,0.32,0.31) ,Pb(0.26,0.41,0.25)
and Zn (25,3.7,2.8) g/l respectively, whereas their concentrations in the particulate
phase  were,Cd(3.1,12.6,10.5), Cu(38.2,75.3,58.4), Ni(22.3,26.7,28.5), Pb
(28.11,46.7,38.7) and Zn (49.1,60.1,82.5) ug/gm dry weight respectively . Metals
concentration in St2 were higher than their concentration in stationl and 3 ; this may
be due to high population density near this station and the municipal waste was directly
discharged to the river by the main pipes without treatment . The effluents of municipal
and industrial waste contain trace metals among their constituent (5) . The particulate
load at the studied stations were (0.8, 1.2 and 0.71) gm/I respectively(Table.1) ,a higher
content of particulate load was observed at station 2 this may reflect the high mixing
between river water and wastewater which was discharged by the main pipes in the
Urban area, whereas the lower content of particulate load at station (1and 3) indicated
that the situation of the mentiond stations were far from the discharge of wastewater
pipes and the population density . As we know, the particulate load composed of two
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types of components are biotic and abiotic particulate the former mostly zoo and phyto
plankton , while the latter were mostly sand , silt and clay , so the high concentration
of trace metals in a particulate phase was due to these components . (13) has indicated
that planktonic organisms tend to concentrated trace metals as higher as 108 times than
their levels in the surrounding water, also the concentration of the trace metals in
aquatic environment depends on many factors such as water discharge of the river ,
seasonal variations in quantitive and qualitative of plankton and suspended material
load of the river (24) .Sediments are usually regarded as the ultimate sink for trace
metals discharged into the environment; therefore, the analyses of these metals in
sediment present a more convenient and more accurate means of detecting and
assessing the degree of pollution (19) .The means concentration of the studied metals
in the exchangablle phase of the sediment in the studied stations ( 1,2 and 3 ) were
(0.26,5.59,0.57) Cd, (8.6,13.5,11.2) Cu,, (6.66 , 11.3, 8.3 ) Ni, (11.6, 15.4,13.1) Pb
and (7.3, 28.1,9.7) respectively,whereas its concentrations in residual phase were
(0.18,0.98,0.26) Cd,(19.5,21.3,14.7) Cu, (16.5,26.7,17.7) Ni , (6.7,10.1,8.9) Pb and
(18.2, 29.51,25.3) Zn ug/gm dry weight respectively , Table 2 . With the exception of
Cd andPb the mean concentration of all studied metals were higher in residual phase
than its concentration in exchangeable phase , this may be attributed to the
anthropogenic sources. Many factors such as TOC. content and sediment texture were
affected upon the metal concentration in the sediment;so the mean TOC% in the
sediment from the study stations were (1.20,3.30 and 2.11)% respectively Fig.2. While
sediment texture description was siltclay for all the study stations, Fig 3. TOC%
showed significant correlation p<0.05 with all studied metals in the sediment . The
source of the TOC in the study area was municipal waste effluents especially at St2 and
in less degree at stations 1 and 3. The high concentration of Pb in sediment may be due
to many sources such as organic substances discharged with wastewater from the
Urban area , erosion of the pavement materials specially from bitumen, also from the
heavy traffic density of the automobiles near the region (22).1n addition to their existing
in wastewater, Cu and Ni may come from the algale blooming by the eutrophication
phenomenon during the study period , so they recorded higher concentrations in the
study area . Also the concentration of elements found in the sediment could be mainly
attributed to geological sources (23).In comparsion, the concentration values of the
studied metals in the present study with other values elsewhere ,Table 3 revealed that
although of the higher concentrations of the studied metalswere recorded in the present
study but they did not surpassor excceded the world wide range (10).So, its
concentration were at an acceptable level. Fish accumulated trace metals from their
environment ;they are excellent organism for the study of some long-term changes of
trace metals in the environment (31). Table 4 shows the means and ranges of
concentrations of studied metals in the different organs from the studied species of fish
. The means concentration of the mentioned metals in Gil, Liver, Ovary and muscle
were , (0.07,0.02,ND,ND) Cd, (1.2,3.4,0.03,0.03) Cu , (1.3,2.7,1.77,0.51)
Ni,(1.71,0.2,ND,ND) Pb and (1.91,3.11,2.2,7.7) Zn pug/gm dry weight respectively .
The concentration of the mentioned metals varied among the organs of the studied
species, this may be due to the species —specific mechanisms. (16) indicated that the
differences in accumulation metals patterns in the organs of the fish species
interdependency of the uptake and elimination rates of metals . Gill and Liver
concentrated all the studied metals. This may be due to the fact that the gill is the first
organ to which is exposed to the metals was found among the mentioned organs , and

106



AL-Qadisiya Journal For Scince VOL. 16 No.1 Year 2011

this organ was more exposed to these metals through the respiration process, while the
liver is an important organ which convert the food after transmission the latter from the
gut . The present study showed that the concentration of the studied metals are as
follows; Cd and Cu are in gill , Cu and Ni in liver , while Zn isin muscle ;with the
exception of Zn muscle which concentrated trace metal in less degree in comparsion
with the other studied organs . The present values of metals concentration in the muscle
of the studied species in comparison with other species from the seam environment are
inTable,5 whic showsthat the concentration of the studied metals in the muscle is in the
acceptable range in comparsion with world wide studies (14).
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Fig. 1: Map of the study stations

Table (1): Concentration of Trace metals meantSD and range in
water (Dissolved ug/l and particulate pg/gm) dry weight and
particulate load gm/I dry weight in the study stations

Station | Phase | Cd Cu Ni Pb Zn Part | No. of
load | sample
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gm/I
a a a a a
Diss. 0.11+0.01 | 0.28+0.03 | 0.18+0.01 | 0.26+£0.02 | 2.5+0.02
1 (0.09-0.14) | (0.25-0.31) | (0.11-0.22) | (0.18-0.32) | (1.22-
3.66) 0.8 15
a a a a
Parti. | 3.1+0.03 38.2+1.6 22.3+1.5 28.11+1.3 | a
(2.3-5.2) (35.2-43.1) | (18.3-30.7) | (24.5-32.1) | 49.1+£2.7
(47.2-
51.1)
b b b b b
Diss. 0.26+0.02 | 1.2240.02 | 0.32+0.01 | 0.41+0.01 | 3.7+0.2
2 (0.20-0.31) | (0.78-2.5) (0.25-0.41) | (0.39-0.45) | (2.1-4.5)
1.2 15
b b b b b
Parti.. | 12.6+1.4 75.3+2.7 26.7+1.2 46.7+0.4 60.1+1.7
(9.5-15.4) (58.1-83.2) | (18.9-29.5) | (42.0-48.2) | (55.3-
64.2)
b c b c a
Diss. 0.2240.02 | 2.11+0.1 0.31+£0.01 | 0.25+0.01 | 2.8+0.13
(0.18-0.28) | (1.5-4.2) (0.23-0.35) | (0.18-0.29) | (1.7-4.5)
3 0.71 | 15
b c b c c
Parti 10.5+1.3 58.4+1.3 28.5+1.37 | 38.7+0.4 82.5+6.2
(8.3-13.2) (44.5-70.1) | (25.4-34.5) | (29.5-38.2) | (79.7-
85.1)
Region | Diss. 0.20 1.20 0.27 0.36 3.0 0.9
al
Conce | Parti. | 8.9 57.3 25.83 37.83 63.9
ntratio

n

Different letters mean significant differences (P<0.05, n=15)
Diss : Dissolved
Parti : Particulate
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Fig. 2 : Total organic carbon % content in the sediment of the study
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Fig 3: Sediment texture of the study area
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Table (2): Concentration of trace metals mean + SD and range
(ng/gm) dry weight in the sediment (exchangable and residual )

phases in the study area

Station | Phase | Cd Cu Ni Pb Zn No. of
sample
a a a a a
Exch. | 0.26£0.03 | 8.6x+1.2 6.66+0.3 11.6+0.7 7.3+0.31
1 (0.09- (6.4-12.2) (4.1-8.2) (8.4-14.2) | (5.1-9.3)
0.14) 15
a a a a
Resid. | a 19.5+1.6 16.5+1.2 6.7+0.22 18.2+1.2
0.18+£0.02 | (1.1-2.3) (13.2-18.3) | (3.9-8.9) (15.6-22.8)
(0.14-
0.22)
b b b b b
Exch. | 2.59+0.1 13.5+0. 2 11.3£1.2 15.4+0.2 28.1+0.26
2 (1.66- (10.2-16.1) | (6.2-18.7) (12.5- (22.7-33.2)
2.83) 17.2) 15
a b b
Resid. | b 21.3+0.7 26.7+1.5 b 29.51+1.3
0.98+0.2 (17.3-26.1) | (24.4-30.5) | 10.1+0.3 (26.5-33.1)
(0.62-1.4) (8.2-12.7)
a a a c a
Exch. | 0.5740.01 | 11.2+0.7 8.3+0.2 13.1+0.11 | 9.7£0.5
3 (0.38- (9.5-14.5) (6.5-12.3) (10.7- (6.5-12.2)
0.69) 15.2) 15
b b
Resid. | a 14.7£1.2 17.7£1.2 25.3+1.22
0.26£0.02 | (10.5-18.6) | (14.5-20.2) | 8.9+0.24 (20.5-28.3)
(0.18- (6.8-10.2)
0.33)
1.14 111 8.72 13.36 15.03
Regional 45
Concentration 0.47 15.1 20.3 8. 56 24.34

Different letter mean significant differences (P<0.05 )
Exch : Exchangable

Resid : Residual
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Table(3) : Comparison between concentration (ug/gm) dry weight of
trace metals in the sediment from the study area with other values

Location Cd Cu Ni Pb Zn Reference
Al-Garaf river 161 |26.1 |29.05 21.92 | 39.37 Present study
Shatt Al-Arab river 003 |396 |- 19.0 | 258 [1]
Shatt Al-Arab Estuary 0.27 | 29.24 | 104.20 | 17.74 | 31.99 [7]
Al-Garaf river 1.07 | 1394 | 56.72 | ----- 89.06 [18]

[6]
Iragi Wetllands 13.79 | 12.44 | 46.55 32.60 | 194.96

[11]
Al-Hawizah Marsh 88 397 | ------ 1244 | 330

[11]
Al-Hammar Marsh 125 527 | ----- 2233 | 241

[10]
Kuwait Bay (Un polluted) | 1.8 24 101 26 83

Table (4) : Concentration of trace metals range and (mean + SD)
ng/gm dry weight in the different organs of Silurus triostegus length
range(45-58)cm with mean =50+1cm .

Organ Cd Cu Ni Pb Zn No. of
sample
Gill (0.05-0.11) (0.8-1.8) (0.81-1.75) | (1.21-2.5) (1.5-2.7) 60
0.07£0.01 1.2+0.02 1.3+0.01 1.71+0.2 1.91+0.02

Liver (ND-0.08) (2557) | (1.335) | (ND-0.9) | (22-45) |60

0.02+0.0 344002 | 27+0.02) |0.2#0.01 | 3.11+0.01

Ovary | ND (ND-0.05) | (0.8-28) | ND (1.3-35) | 60
0.03:0.0 | 1.770.21 2.240.01

Muscle | ND (0.02-0.06) | (0.2-0.7) | ND (5.1-9.2) |60
0.03:0.0 | 0.51%0.02 7.7+0.2

ND = Not Detected
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Table (5) : Comparison mean concentration (pug/gm dry weight) of
the trace metals in the muscle of Silurus triostegus in the present
study with the other speciese

Species Location Cd Cu Ni Pb Zn Reference
Silurus triostegus | Al-Garaf river ND | 0.03 | 0.51 | ND 7.7 Present study
[2]
Nematolosa nasus | Shatt Al-Arab | 0.04 | 10.5 | 4.0 0.09 107
river
3]
Mullet Khor . Al- | - 6.5 | - | - 33.0
Zuber -
(8]
Cyprinus carpio Shatt Al-Arab | ND |06 |28 0.38 8.7
estuary
Tenualosa ilisha | = ND | ND | 0.36 |0.05 5.7
Acanthopagrus = ND | ND | 0.61 | ND 25
latus
[12]
Mugil cephalus Iskenderuna | ----- 145 1122 | 7.75 38.23
Trachurus Bay |- 129 | 094 | 1.03 19.55
Mediterranens = -
8]
Carasobarbus Euphrates river | ND | 0.07 | 0.08 | ND 3.7
luteus
[14]
World Wide 02 |30 |155 |30 8.6

ND = Not detected
-= Not measured/
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Conclusions

¢ Higher concentration of trace metals was found in particulate more than in dissolved
phase of water and untreated municipal waste as a main source of the trace metals
in the study area .

e TOC and sediment texture play an important role in the concentration of the studied
trace metals  in the sediment .

e Trace metals concentration in a clear form in gill and liver , while its concentration
in the muscle was in less degree .

e Fish under the study can be safely consumed as food for human without any danger
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