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ABSTRACT 

Level of heavy metals (Zn, Cu, Pb, and Cd) in four species of fish; manly, fish, Crenidens Crenidens, 

Scomberomorus Commerson, Rastrelliger Kanagurta, Thunnus Albacares were studied in the Red Sea of 

Yemen and the Gulf of Aden. 

The results show that, the variations within the muscle tissues of fish were mainly attributed due to the 

geochemical nature of beach deposits rather than anthropogenic input. Thus it was concluded that the 

investigated heavy metals do not present an environmental hazards for the present time. Cd, Pb are harm­

ful and causing the cancer diseases. 
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Introduction 

Pollution in the world has received considerable attention from forty years ago, Abdoelmoneim, (1996). 

In the recent years, it becomes a great problem with increasing the human activity. Heavy metals are 

among of the pollutants, which receive attention in various countries. 

In addition to the natural content of metals in the sea water from the geochemical background, the 

oceans and seas are considered a major receiver, industrial, a agriculture and sewage wastes (El-Moselhy, 

1993). 

Some of these metals are classified biochemically as essential elements. They are present in trace quan­

tities in the bodies ofliving organisms. Among of these elements Fe, Cu, Zn and Mn are cited. Copper and 

Zinc play and important role in different physiological processes. On the other hand, lead and cadmium 

are non-essential elements and considered to be very toxic to the environment (No vital role for them) 

(Abdelmoneim et al., 1994; Shakweer and Abbas, 1997). 

The Red Sea of Yemen and Gulf of Aden are characterized by fish productivity and along it, there are 

industries, which dispose their wastes into the marine environment. In addition huge amounts of drainage 

waters mixed with pesticides and environmental of Yemen. 

It is recommended that a continuos monitoring for the Red Sea of Yemen and Gulf of Aden should be 

formulated and conducted to ensure that the concentrations of heavy metals remain within the baseline lev­

els established during the present study. 

Aim of the present investigation 

The aim of the study was to perform a baseline study on the state of pollution in the muscle tissues of 

the common fish species, which were surveying in the Red Sea of Yemen and Gulf of Aden. The objec­

tives of the present study were to: 

1. Determine residue levels of potential pollutants, heavy metals in the flesh of the four fish species col­

lected from the red Sea of Yemen and The Gulf of Aden, and attempt to identify the most important 

source/s of contamination to the region. 

2. Shed some light on the sub-lethal effects of the most prominent contaminants upon the marine resources 

in the area, as well as its possible implications with human health who consumes them. 

3. Collect and review relevant existing data and arrange the results that obtained during the study in a man­

ner thus to serve as a baseline data for further follow- up study in the region. 

Material and Methods 

Four species of fish "Crenidens Crenidens, Scomberomorus Commerson, Rastrelliger Kanagurta, 

Thunnus Albacares" were collected from the local commercial fishermen of Aden city and Hodiedah city 

during summer 1998. All samples were weighted and measured (Table 1,2). The samples were taken from 

the fish flesh for the determination of heavy metals concentrations. A part of the fish flesh samples 
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(approximately 3g) were taken then dried in the oven at 70 C and stored until digestion. Soft samples were 

digested with concentrated HN03 and HCL04 acids. The digested samples were diluted with deionized dis­

tilled water. The determination of heavy metals residue were carried out following they flame atomic 

absorption Spectrophotometer (AAS) method that approved by Standard Methods Committee, 1985 

(APHA, 1985)(Perkin-Elmer Model 2380) instrument, following the manufacturer's recommendations 

with only slight modifications. Calibration curves were constructed from commercial standards. Various 

dilutions were made on the clear digest solution to bring them within the calibration of the ASS. Standard 

reference materials and blanks were digested and analyzed within every batch of samples. 

Results and Discussion 

Under natural conditions, the most important inputs of metals to coastal regions are the mechanical and 

chemical weathering of rocks (Bryan, 1984). 

Table 1 

The weight and length of fish collected during summer 1998 

From Red Sea of Yemen. 

Fish Species No. of fish Total Weight Total length Standard length 

(g) (em) 

Scomberomorus Commerson 5 250-500 80-100 

Crenidens Crenidens 15 500-600 30-50 

Rastrelliger Kanagurta 20 50-65 22-30 

Thunnus Albacares 7 500-770 70-90 

Table 2 

The weight and length of fish collected during summer 1998 

from Gulf of Aden 

Fish Species No. offish Total Weight Total length 

(g) (em) 

Scomberomorus Commerson 5 270-450 80-90 

Crenidens Crenidens 15 620-650 33-54 

Rastrelliger Kanagurta 20 70-80 32-37 

Thunnus Albacares 7 453-720 60-89 
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Table 3 

Mean Concentration of Zn, Cu, Pb and Cd in different, fish species in the 

Red Sea of Yemen (ppm dry Wt.) 

Metal 

Zn 

Cu 

Pb 

Cd 

Metal 

Zn 

Cu 

Pb 

Cd 

Scomberomorous Crenidens Rastrelliger Thunnus 

Commerson Crenidens Kanagurta Albae ares 

2.23 ± 0.10 2.71 ± 0.07 0.75 ± 0.08 3.17 ± 0.07 

0.32 ± 0.09 0.40 ± 0.08 0.11 ± 0.03 0.35 ± 0.07 

0.23 ± 0.04 0.18 ± 0.09 0.03 ± 0.01 0.25 ± 0.09 

0.09 ± 0.01 0.13 ± 0.04 0.03 ± 0.02 0.11 ± 0.02 

Table 4 

Mean Concentration of Zn, Cu, Pb and Cd in different, fish species 

in the Gulf of Aden (ppm dry Wt.) 

Scomberomorus Crenidens Rastrelliger Thunnus 

Commerson Crenidens Kanagurta Albae ares 

2.10 ± 0.09 2.33 ± 0.07 0.55 ± 0.05 3.00 ± 0.05 

0.30 ± 0.08 0.30 ± 0.08 0.09 ± 0.04 0.32 ± 0.08 

0.27 ± 0.05 0.22 ± 0.08 0.05 ± 0.03 0.31 ± 0.04 

1.07 ± 0.02 0.25 ± 0.02 0.07 ± 0.01 0.27 ± 0.03 

The weight, length of fish and heavy metal concentrations measured in muscles fish collected from the 

Red Sea ofYemen and Gulf of Aden during the present study are presented in Table (1,2,3 and 4) respec­

tively. These variations are mainly due to the geochemical nature of beach deposits rather than anthro­

pogenic source/s. Heavy minerals are usually common and represent 50% or more of the beach deposits 

in some places along the Red Sea coast of Yemen (El-Anbaawy And Al-Awah, 1993). These beach 

deposits are mainly derived from mountainous region, which drain from the Yemen highlands to the sea 

through numerous rivers. 

The marine environment may also be polluted with effluent waste containing trace elements from both 

anthropogenic and natural processes. Such input could results from treated and/ or untreated municipal and 

industrial wastes, agricultural runoff, and input from the atmosphere (Abaychi and DouAbul, 1985) and 

may quantitatively alter the natural biochemical cycle (Grimanis et al., 1987; EPC, 1996). However, due 

to the physicochemical properties of most metals, the concentrations in sea water very rarely reach level 

which, are in polluted waters may accumulate toxic trace elements via their food chains. This agrees with, 
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abubaker, et al., (1999); Al-Shwafi,(2001), Ba-lsa, et al,.(200l); Shriadah,(1999). The heavy metals are 

considered to be potentially harmful to the marine environment. In some cases (e.g. Cu, Ph and Cd) seri­

ous dumping have occurred with harmful effect on marine life (fish kills, green oysters, etc.). In the Red 

Sea and Gulf of Aden, industrial, agricultural, economic and social change occurred recently, in addition 

to an increase in population growth, thereby increasing environmental pollution year by year. 

In Australia, the recommendations of the National Health and Medical Research Council (NHMRC) 

specify that the concentrations of Zn, Cu, Ph and Cd in the edible parts of fish should not exceed 

1000.0,30.0,2.0 and 2.0 ppm wet weight respectively (Bebbington et al ., 1977). In our study, all the mus­

cle samples analysed had concentrations of Zn, Cu, Pb, and Cd below the NHMRC standards. 

Conclusions and Recommendations 

It can be concluded from the present investigation that the light of the above reasoning author may thus 

conclude that the impact of human a activities on the marine environment is relatively low. Beach deposits 

are the main source of heavy metals in Red Sea of Yemen/Gulf of Aden environment. 

It is recommended that a continuos monitoring programme for the Red Sea and Gulf of Aden region 

should be formulated and conducted to ensure that the concentrations of heavy metals is within the base­

line levels established in the present study. 

REFERENCES 

[1] Abaychi, J.K. and DouAbul, A.A-Z. (1985). Trace metals in the Shatt Al- Arab River (Iraq). 

Water research 19:457-462. 

[2] Abdelmoneim, M. A., Khaled, A. M. and iskander M. F. (1994). A study on the levels of some 

Heavy Metals in El- Mex, West of Alexandria, Egypt. Bull. Inst. Oceanogr. and Fish. ARE, 155-

174. 

[3] Abdoelmoneim. M.A. (1996). Trace Metals content in three fish species from northern part of the 

Suez Gulf, Red Sea, Egypt, Red Sea Marine Environmental. Pp 15-24. 

[4] Abubaker,M., Al-Shwafi,N., DouAbul,A.(1999). Beach pollution study Gulf of Aden/Arabian 

Sea "Chemical Analysis" Environmental Conference, Hadramout University, Mukalla 7/10/1999. 

[5] Al-Shwafi,N. (2001). Beach tar along the Red Sea coast ofYemen "Quantitative Estimation and 

Qualitative Determination" ph.D Thesis, Dep.Earth and Environmental Science., Fac. Sci., Sana' a 

Univ, 196p. 

[ 6] APHA (1986). Standard Methods for the Examination of Water and Waste Water, 24 th edition. 

American Public Health, washington D.C. 

[7] Ba-Isa,A.A; Shaibi,Y.M.; Shwafi, N.A.; Barahayan, S.; Bamousa,A., (2001). An Assessment of 

Heavy Metals pollution in Hadramout marine environment, to be published. 

[8] Bebbington, G.N., Mackay, H.J., Chvolka, R., Wiiam, R.J. and Dunn, A., (1977). Heavy met-

als, selenium and arsenic in nine of Australian commercial fish Aust. J. Mar. Freshwater Res. 28: 

175 



Heavy Metals Concentration Levels in some Fish Species in the Red Sea and Gulf of Aden-Yemen 

227- 286. 

[9] Bryan, G.W. (1984). Pollution due to heavy metals and their compounds. In :Marine Ecology a 

Comprehensive Integrated treatise of life in Oceans and Coastal Waters. 0. Kinne ( ed). Wiley­

Interscience Publications. 

[10] El- Anbaawy, M.I.H. and AI- Awah, M.H. (1993). Opaque mineralogy of some beach sand, 

Yemen Red Sea coastal areas. Egypt. J. Geol. 37: 39-52. 

[11] El- Moselhy, Kh. M. I., (1993). Studies on the heavy metals levels in some economic fishes in the 

Suez. M.Sc. Thesis, Faculty of science, El-Mansoura University. 

[12] Environmental protection Council (EPC) (1996). Beach pollution Study Gulf of Aden/ Arabian 

Sea, pp. 48. 

[13] Grimanis, A. p., Zafiroponiuns, D. and Grimanis, V. (1987). Trace elements in the flesh and 

liver of two fish species from polluted and unpolluted areas of the Aegeans Sea. Environ. Sci. 

Techno!., 12: 723-726. 

[14] Shakweer, L.M. and AbbAS, M.M. (1997). Heavy metals concentration levels in some fish 

species of Lake Mariut and the Nozha Hydrodrome, Egypt, during 1974 and 1995 Bull. Inst. 

Oceanogr. and Fish. ARE, 23: 167- 186. 

[15] Shriadah,M.M.A. (1999). Heavy metals in mangrove sediments of the United Arab Emirates 

shoreline (Arabian Gulf), Water, Air and soil pollution 116: 523-534. 

176 


