
ISSN 1110-0354 
BulL NaL Inst. OfOceanogr. & Fish., A.R.E., 2000. Vol, (26).' 271- 282 

OIL POLLUTION IN GULF OF ADEN /ARABIAN SEA
 
COASTS OF YEMEN
 

By 

HASSAAN, M.A.H. *; MAHEUB, A.R.S.
 
AND NABEEL, A. AL-SHIWAFI
 

*University ofSana 'a - Faculty ofScience. Depart. ofOceanogr. 
p.o. Box 11826. Sana 'a- Yemen 

Ke~' words: Oil pollution. Gulf of Aden, Arbian Sea, Yemen. 

ABSTRACT 

The present investigation inl'Olves an assessment of the level of 
contaminants including: petroleum hydrocarbons in sediment and 
molluscs from the Gu!f of Aden Arabian Sea aiming to establish their 
background concentrations. 

The study revealed comparable level of petroleum hydrocarbons in 
this region 10 that reponed for other pans of the world. the 
concentration of petroleum hydrocarbons in the mussels ranged from 
8800 ng g at al-syquia 10 12400 ng g (dl)' weight) at Ras Quases in 
April and from 13.000ng g at Aden 10 -13.000 ng g (dry weight) at Ras 
Quases in august. the concenn"QIion of petrolelml hydrocarbons in 
beach element ranged from 120 ng g at sayhout 10 840 ng'g (dry 
weight) bulk sediment at Aden in April and from 300 ng.·g at Bulhaf to 

2.100' ngg dry weight bulk sediment at AI-Mukalla expressed as 
Marib light crude oil equivalents. The rather high concentrations 
observed in August samples in comparison 10 that in April was 
attributed 10 the changing in wind direction and thus deposit oily on 
the Yemeni beaches along the gulf of Aden Arabian Sea. It was 
suggested that both beach sediments and molluscs were subjected to 
the same point-source pollution of oil contamination which are: 
tankers discharging of oily ballast water: effluent from the petroleum 
refineries located on the coastal areas: and loading facilities and 
transportation activities. 
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Table (2): Mean * Hydrocarbon concentrations in Environmental Samples 
from the Gulf of Aden!Arabian Sea as determined by Infra Red 
Spectrometry. 

Petroleum hydrocarbon concentrations ngfg dry weight 

Station (API Marib light crude oil equivalent) 
April 1996 August 1996 

Beach Sediment ..~ 

<63 fraction Bulk sediment < 63u fraction Bulk sediment 

GA-I 5200 500 5200 520 
GA-II I 7200 720 6000 600 
GA-III 

I 

8400 840 9000 900_~I 
I 

GA-IV 
I 

4400 440 4000 400I 
GA-V ! 6000 600 I 5000 500 I 

i 
' -~. 

300==!GA-VI 8000 , 80 ~ 3000I , 

GA-VII i 5600 560 21000 2100 I 

GA-VIII Ii 6400 I, 640 5000 I 500 -' 

I II:I i 
11500 IGA-X I, 4000 

I 

400 15000
\ -Ji 

! 700 ~680 7000GA-XI II 6800 I I1---. 

6006000GA-XII 4004000 
-~ 

Biolog;ical Materials (Tivela ponderosa) 
April 1996 I August 1996 

. Station Dry Dry FatFat Wet I Fat 
I 

weightcontent weight weight weight• Content 
(%) (%)I 

--'---- ­

5000200000.64 8800 1700 0.62 
GA-I 

I 

GA-II 0.75 7100
 
GA-llI
 

17600 ~o~ ! 073 26000 
0.70 13000 4900
 

GA-Vill
 
20800 h:43I 4300 

0.45 11000
 
GA-XII
 

22400 430006200 0.47 
0.55 19200 62001100 220000.80 

II 
--J 

!: ~ GA-IX 1200 120 16000 1600I 

..,. =Mean of at least three. 
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Petroleum hydrocarbon concentration found in muscles and sediments by 
other workers are compared to our data in Tables 4 & 5. Goldberg (1975) has 
reported that unpolluted open ocean sedIments contain 1-4~g. dry weight 
hydrocarbons, less than 100 Ilglg in coastal sediments and up to 12 OOO/-lg!g in 
higWy polluted areas. However, It should be borne in mind that the efficiency 
of hydrocarbons adsorbance onto sediment particles are governed mainly by its 
grain size and total organic matter content. The sandy nature of the Gulf of 
Aden coasts of Yemen sediments coupled with its very low content of organic 
matter «0.1% TOC) render its low capacity for hydrocarbons adsorption. 
(Table 6). Thus it may be suggested that although the extent of oil pollution in 
the region may be severe, however, it is not reflected accurately by its sub-tidal 
sediments. 

Tar is the petroleum residues which deposited along coastal beaches and has 
been used as semi-quantitative measures of the extent of oil pollution in the 
marine environment. 

During the survey we noted several features regarding tar load on the 
Yemen beaches in the Gulf of Aden I.Arabian Sea. On any beaches most of the 
tar accumulated in bands along the high tide mark. On the same beaches large 
lumps were seen far above the high tide mark. these were probably deposited 
during storms or strong winds. In general, the nature of tar at all beaches was 
varying from fresh to very hard lumps Since there is no baseline stud~, for 
Yemen beaches along the Gulf of Aden! Arabian Sea the results of the present 
survey suggest that the source of oil contamination in Yemeni waters are; the 
lack of enforcement of national and inter-national de-ballasting regulations 
which result in the tankers discharging the oily ballast water and the engine 
used oil in the sea area; effluent from the petroleum refineries located on the 
coastal areas; and loading facilities and transportation activities exacerbate the 
problem. 

Both the Red Sea and the Gulf of Aden are designed special areas under the 
international MARPOL convention. This means operational discharges from 
shipping are restricted. Nevertheless evidence suggest that oil pollution from 
these source has a far greater effect on the marine environment than accidental 
spills. An example of a chronic oil pollution source on the Yemen Coast is the 
authorized discharge of ballast water effluent of the SAFER supertanker storage 
at Ras Isa. Similar problems occur in the Gulf of Aden with vessels deballasting 
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Table (3):	 Mean* Hydrocarbon Concentration in Environmental Samples from 
the Gulf of AdenlArabian Sea as determmed by 
Spectrofluorometry. 

Station Ng!g dry weight Kuwait crude equivalents. 
April 1996 I August 1996 

I 

GA-I 2400 ! 9200 

~-

GA-ll 4300 ! 9200 
GA-IIJ 
GA-IV 

1800 
3700 

i 
! 
! 
t 
i 

11900 
7400 

I--- ­

-

GA-V 
GA-VI 
GA-VII 
GA-VIII 

3000 
3800 
4300 
3600 

, 
I 

t 

! 
I 

i 
I 
i 

7000 
8400 
12200 
12100 

~-
GA-LX 

-~ 

3700 i 4300 

i-----­

GA-X 
GA-XI 
GA-Xll 

3500 
1600 
4600 

I 4600 
.1900 
7100 

- -

I 

I
.: 

* = Mean of at least three detenninations. 

Table (4):	 Collected from Different Region of the World. Compiled from 
sources indicated in the footnote 

p=o=o~ ,
Area i Conc~ntration ) 

source~~ 
(ng/g) ,, 

0.0-2300 .• Burns & Smith (1977)
 
(Australia)
 
Scottish Coast
 

Western Port Bay 

19000-71000 . Mackie et ali 1980
 
Northeast Gulf of Alaska
 21000 WIse et aI., (1981)
 
The Sound of Copenhagen
 11000-47000 Jenesen (1981 )
 
Antarctica
 0.0-124000 Clark & Law 1981
 
Arabian Gulf
 13100-34600 Al-Aaad & DouAbul,1987 
Gulfof Aden!Arabian Sea 1700-11000 Present Study 
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Table (5):	 Comparison of hydrocarbon Content in Sediment Collected from 
Different Region of the Wodd. Compiled from sources 
indicated in the footnote. 

Area Concentration Source 
(ng/g) Ii 

Narragansett Bay (USA) 5000-120000 Farrington & Quinn (1973) 
Eastern Passage, Nova 5000-37000 Hargrave & Phillips (1975) 
Scotia (Canada) 
Soctian Shelf (Canada) 1000-94000 Keizer et a!., (1978) 
Ghafira Bay (Malta) 22000 Sammut & Nickless (1978) 

, St. Paul's Bay (Malta) 37800 I Sammut & Nickles (1978) 
Baffin Bay (Canada) 1250-33750 I Levy (1979) 
Falmouth Bay (UK) Ii 48000 I 

I Law (1981) 
- ­

Carmarthen Bay (UK)
LLiverpool Bay (lJK) 

II 

I 
I 

34000 
29000 

I 
I 

Law (1981) 
Law (1981) 

I Coast of Oman 800-19000 I Burns et al., (1982) 
.Arabian Gulf 400-44000 i 

i DouAbul et a!., (1984) 
Gulf of Aden!Arabian Sea i 

I 
120-2100 I 

I Present Study 
I 

Table (6): Sedimentological Parameters 

Sediment type 

Coarse-Medium Sands
 
Medium Sand
 

Fine-Ve Fine Sand
 
Very Fine Sand
 

Fine Sand to Medium
 
Fine-Very Find Sand
 

Medium Sand
 
Coarse Sand to ve T Coarse
 
Very Coarse-Coarse Sand
 

Coarse Sand
 
Medium Sand
 
Medium Sand
 

Station 

GA-I
 
GA-II
 
GA-III
 
GA-IV
 
GA-V
 
GA-VI
 
GA-VII
 
GA-VIII
 
GA-IX
 
GA-X
 
GA-XI
 
GA-XII
 

% Total Organic 
Carbon (TOC)

0.07 
0.07 
0.09 
0.06 
0.01 
0.05 
0.02 
0.10 
0.07 
0.06 
0.05 
0.06 
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at the Aden refineI)'. However, the problem of passing vessels deballasting in 
the Gulf of Aden or the Red Sea appears to be the greater cause of oil pollution 
in Yemen waters. Oil spilling are common and there is no 0 rganization to deal 
with spillage. 

In the light of the above reasoning we may thus conclude that the impact of 
human activities on coastal environment is relatively low. However, tar balls 
were wide spread along the entire beach. Despite its high quantities at certain 
locations, tar pollution has no chemical effects upon marine organisms. Beach 
sediments were subjected to the same point-source pollution of oil 
contamination as the life sentinel muscles. This pollution is consequence of oil 
operations and heavy ship traffic. 

It is also recommended that a continuos monitoring programme for the Gulf 
of Aden! Arabian Sea beaches should be formulated and conducted to ensure 
that the concentrations of petroleum hydrocarbons are within the baseline levels 
established during the present survey 
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