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The marine environment of the Arabian Gulf is becoming increasingly important in fulfilling
social, economic, development and strategic objectives of the region. An estimated 6.3 million barrels
of crude oil were discharged into the gulf between 19 and 28 January 1991. The Gulf war oil spill
1991 has necessitated major marine environmental studies to assess the extent of pollution on water,
biota, and sediments. Sediments normally provides useful information in detecting pollution sources
in the gulf system [1].

Eighty four surface bottom sediment samples were collected during LEG 1 of MT. Mitchell
cruise during February 1992, covering the entire Gulf (Fig. 1). The major objective of this study was
to carry out a sequential geochemical extraction scheme for the partitioning of Fe, Mn, Co, Cu, Zn,
Ni, Cr and Pb in the bottom sediments of the Arabian Gulf to detect any potential pollution impact on
the gulf sediments following the 1991 gulf war oil spill, and to differentiate between anthropogenic
inputs and natural background of heavy metals.
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FIG. 1. Sampling stations.

Each individual sample was treated separately for determining the texture analysis, total
organic carbon content, and total carbonate of the sediment samples. An analytical procedure in
sequential extraction of heavy metals have been used to study the different extracted phases of trace
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metals, these phases are exchangeable phase (Fl), bound to carbonate phase (F2), bound to Fe-Mn
oxides phase (F3), bound to organic sulphide phase (F4) and residual phase (F5), [2].

Slightly elevated levels of studied heavy metals were observed in the fine sediments of the
central area of the Gulf which characterized by high organic matter. Carbonates are regarded as trace
metal diluters in the Gulf sediments. Low carbonates sediments in the NW region are characterized by
elevated metal levels. Compared to values observed elsewhere in other areas of the world and
previous levels in the Gulf, metal concentrations are at least an order of magnitude higher than heavily
identified polluted areas in some other parts of the world.

With respect to the total metal concentrations in bottom sediment of the Arabian Gulf, the
percentage levels of metals in exchangeable phase (Fl) were recorded in little concentrations ranged
between (0.1 %) as minimum for iron and (2 %) as maximum for Cu concentration in this fraction.

Regarding concentrations which were bound to carbonate phase (F2), Fe, Cr, are lower than
their respective detection limit in other phasess. The levels of cobalt and zinc remain low (<5%)
compared to the total metal concentrations, while it represent 8% for Cu, 11% for Ni and Mn and 22%
for Pb.

The metals bound to Fe/Mn oxides phase (F3), with exceptional of Ni and Cu, are relatively
high and represent a large fraction of the total non-residual metal concentrations where, Fe (37.9%),
Co (33 %), Zn (53 %), Cr (30 %) and Pb (64 %). For metals bound to organic sulphides phase (F4),
the levels of metal are once again lower than their respective detection to the total metal
concentrations except for copper, zinc, cobalt and nickel which represent a significant proportional
value to the total metal concentration. They account (25%) for Cu, (31%) for Zn, (32 %) for Co and
(42 %) for Ni. The absolute concentrations for the others could follow the order Cr<Mn<Pb<Fe.

There are some metal concentrations found in the Residual phase (F5), higher than those
observed in any of the preceding extractions. In the case of iron, copper and chromium, the residual
fractions account for more than (50%) of total metal concentrations, in addition to manganese and
cobalt, which they account (27%) and (29%) of total metal concentration in the residual phase,
respectively.
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