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ABSTRACT 

Disrriblllion of (race elements hi dUferenr tissues of fish species 
collected from rhe Red Sea Coast of Yemen were inresngated. The 
SlllG~l' hm'e been conducted iO derennine the levels of Cd Cr. CII. Fe. 
kin. Ni. Pb. V and Zn using Awmic Ab orpnon SpectrophotOmeter 
High concenrrations of Cd. Cr. Cli. Fe. Mn. Ni and Pb were observed 
m comheroldes cammersanianl/.\" Il"irh mean \'GIlles of 2.50, J 30. 
2.00. 6.00. 060. 200 and 1.30 ugg di)' lleighl respecfi1'e~r. ll"hile the 
high l'allies 0/ 1/ and Zn H'ere measured in , al/rida IInJosc/uQlil/S Il'ith 
mean \'Glues 1.80 and 2000 ,ug g dry IH. Respecm'e(r Genera/ly. the 
concentrations of trace elemenTS reponrd in the d((ferent fish tissues 
are within rhe acceptable Horldllllde range and lower than those 
reponed in fhe Il'orld. 
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INTRODUCTION 

Heavy metals are amongst the pollutants which received attention in various 
countries These metals are considered to be the most insidious and dangerous 
category of pollutants in which enter the marine environment from both natural 
and anthropogenic sources. In addition to the natural content of metals coming 
from the geochemical background. 

Marine organisms can concentrate trace elements on its by a factor ranging 
from 1000-10000 orne (Kinne, 1984). Tnis means that marine organisms can 
store pollutants especially trace elements and then transfer them ultimately to 
human beings (E!-Sokkary, 1980; Uysal, 1980). As fishes as considered one of 
the most groups on the top of aquatic food chain, they also clearly reflect the 
,vater quality (Roth & Hormm.g, 1977; Abdelmoneim, 1994) Ivrany countries 
have established guideiines regulanons and application procedures for trace 
elements. 

Within the Yemen sector of the Red Sea, marine pollution by heavy metals 
may attributed to a number of anthropogenic activities and industrial wastes 
which discharged lOto the coastal area infront of the Hod idah City. Such 
effects lead to a local eutroprucatioQ increased of biOlogical ox-yg,=n demand 
(BODs) and algal blooms. Sew·age treatment plants are helping to alleviate 
some of these problems :'vlany workers used fish as bio-indicarors to determine 
the levels of trace elements in the aquatic em1ronmems. Trace element !ffee 
the life cycle of fish by causing reduction in the Stln1Val growth and 
reproduction processes (Heba, 1992) Trace elements can be accumulate in 
different organs of fish and incorporated till·ough u1e food chain either from 
water via giUs, or from sediments and other organisms 'via gut (Wiener & 
Giesy, 1979; Al-lmarah, et aI., 1998) 

The main objectives of thlS study are: 
To monitor the levels of trace elements in tIssues of five fish commercial 

species collected from the coastal area of Al- Hodeidah City. Red Sea. 

The study area: 
Location map (Fig. 1) shows the study area where the samples were 

collected for detemlination of trace elements. The study area was divided into 
three sectors. The.-rst sector was selected along the Hodeidah beach 
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Fig. (1): Map show the coastal area around Al-Hodeidah city 
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depending on many reasons, among which the Sewage effluents. This area 
receives wastewater from the treatment plant which discharge large quantities 
of sewage in the sea. ll1e second sector was to the north. of Al- Hodeidah 
harbour in Ras Al- Katheib. The third sector was a remote village (Al-Manther) 
which lies in the south of Al- Hodeidah City by about to SO km. 

1);£4 TERIALS AND METHODS 

Fish samples were collected from the coastal area along Al- Hodeidah Cir,1 
Red Sea coast of Yemen during winter 2000. After collection, fish samples 
were wrapped in a clean plastic bags stored in a cool icebox until returning to 
the laboratoly 

A dry composite samples of tissues (5-6 each) from the fish having the similar 
Size (Length and Weight) were chosen for each speCles 
(U1\rEP/FAOIIAE-VIOC, 1984). Sub-samples of each of the following speCIes 
Talang queenfish (SL'omberoides commersonianlls); Redspot emperor 
(Lelhrinus lentjan); Brushtooth lizardfish (Sallrida undosqllamis); Grouper 
(Epinephehls spp) and Narrow barred king mackerel (Scomberomoms 
commerson) were used for the detem1illation of trace elements. DigeSTIon using 
strong aCIds mlXture (HCIO~ & HN03) were carried out at low tempemture IS 
the most commonly used procedure, (Bernhard, 1976) The digested samples 
were then diluted with deionized water (DDW) to a known volume before 
measurements of metals using Atorrllc AbsorptIon Spectrophotometer (AAS) 
Perkin-Elmer 2800. To assure precision, parallel experiments using sHIIldard 
samples for all metals (Cd, Cr, CLl, Fe, WID, Ni, Pb, V and Zn) has been also 
earned out. Reagent blanks were also included for the deionized water usmg 
the same method but without fish samples. The results were expressed in 

(!lg!g) ppm dry weight. 

RESULTS AND DISCUSSION 

Heavy metals are usually common constituent and represent 50% or more of 
the beach deposits in some places along the Red Sea Coast of Yemen 
(Ek\nbaawy & AI-Awah, 1993) These beach deposits are mainly derived 
from mountainous regions, which dIain from the Yemen Highlands to the Red 
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Sea through numerous vallies. The manne environment may also be 
contammated vvith effluent wastes containi..'1g trace elements from both 
anthropogenic and natural processes. Such inputs could results from treated 
and/or untreated municipal, industrial wastes, agricultural runoff a'1d the 
deposition from the atmosphere (Abdelrnoneim. 1994; Al-Mudaffar, el a/. 
1994; Reba & Al-Mudaffar, 2000). Such effect may alter the natura: 
biogeochenucal cycle. The nonnal concentration of trace elements In rt', 

manne environment was previously reported (Bowen, 1966) 

The concentra lon of trace elements in different fish species are different 
from one species to another. Our results are presented in Table (1) and Fig. (2). 
,'\mong of these elements, Zn it seems to be th.e highest level (20 00 ).l.g.ig dI)' 
wt.) when compared y.1th the other elements in muscle tissues of Sailrida 
IIndosqllamis. Iron is the second order after Zn in the same species. However, 
Scomberoides commersonianus had the highest concentrations of Fe (6.00 ).l.g/g 
dry wt) among the Other species which tested (Table I) Generrally. High 
concentrations of Cd. Cr, Cu, Fe, JVill, V and Pb were observed in Scomberoides 
commersonianlls vvith mean values 2.50, 1.30, 2.00, 600, 060, 200 and I 30 
).l.g/g dry wt. Respectively, "",hile II and Zn 'sere observed In Sallrida 
IIndosquamis vvith mean values 1.80 and 2000 ).l.gig dry wt., respectively. The 
high concentranons of V and Zn may attributed to th~ anthropogeruc sources. 
In "' our study, no significant difference was recorded in Zn concentranon 
ben.-veen the rem3lDmg5sh species except Epinephelus spp (Table 1) 

Cadmium and lead concentrations m all fish samples did not show any 
SIgnificant differences (Table I) The o.ly excepnon \:.50 J..lglg dry ""'1.) was 
found lD Scofllberoides commersonianlls, due ro the different lipid coment in 
animals from different speCIes, age and orner physiological factors 
(Abdelmonelm, el aI, 1994~ Heba & Al-Mudaffar, 2000) 

The lower concentrations of lead i.n our samples might be artributed to the 
lower population and industrial activities in this area (Heba & Al-Mudaffar, 
2000) 

The high concentranons of Cu in all fish samples may reflect mainly to the 
site proximIty of the Power Station in Ras Al-Katheib area and m~" also from 
the antifouling paints 
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No significant differences noticed in concentranon of Cr, N1n & Ni in fish 
samples except in Scomberoides commersanianus (Table 1), probably due to 
mineralogy of the site. 

CONCLUSI01VS 

The data presented can serve as a baseline study for further depth studies. 
Furthermore, the levels of the investigated truce elements lay within tl1e range 
values reported for other regions of the worldwide and with that reponed by 
Bowen (1966) Some of these data (L-ocally and internationally) are collected 
in Table (2). However, t~e concentration of trace elements in fish tissues 
(muscles) showed a good agreement with most of the other finding except 
Al-Tae:=, (1999), who worked on brackish fishes, where the results are quite 
high especially for Fe, Ni & Pb. 

The obtained results indicated that the values of trace dements in fish 
tissues were nearly under the acceptable limits except Cd in Scomberoides 
commersonianlls (2.50 ~g/g). The maximwn limit for Cd m the edible parts 
(tissues) should not exceed 2.00 ~g1g (\VHO, 1973: Bebbmgton, et aI, 1977 
and FAD, (1992) 

.­
,-. 

., 
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