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ABSTRACT 

During '·year. IllClflltc.rlng progrlllll. 5 of pers i atent polyarClllllt Ic 
hydroearb0n8 (PAN), phenanthr_. chrya_. pyrene, 
benzo·3.4·pyr_ and benzo·8,9-perylene. were surveyed In the 
co-stsl weters of Saudi Arabia In the Red Sea. 118 surface water 
.~les were collected frOlll 47 fixed stations ellrlng the period 
1982-1987 and analyzed spectrofluore-etrlcally. The results showed 
that pyrene is the dcllllinent constituent representing In the 
Majority of s~les MOre than 50X of the total ,PAN fraction. 
Concentrations of IIlOra than 3000 ng 1·1 were detected In Sllllle 

areaa. Constency of concentration ratios for SClllle PAN c~s 

Indicates the aourca of oil pollution in the areas. It was found 
that the frequent Illegal discharge of ships and tanker. bilges 
could be the Main source of 011 pollution In the studied .reas. 

INTRODUCTION 

In many of oil pollution monitoring and studies in the 
marine environment, the measurement of tota~ hydrocarbon 
contents (THC) in different elements of the, marine ecosystem
has been taken as an indicator of the level of oil 
contamination. In fact, among the measured total 
hydrocarbons, biogenic fraction is usually existing in a 
respective proportion. Sometimes, this fraction exceeds 
quantitatively that of the anthropogenic one which is the 
real contaminant looking for (Awad, 1982; Love, 1970 and 
ACKMAN, 1968). However, the designation of oil pollution
level in the marine environment by total h:rdrocarbon 
concentration is relative and to some extent m~~leading. 
From the other side, While much of the weathering petroleum 
hydrocarbons is usually lost during in the marine 
environment, the polyaromatic (PAH) fraction resists 
degradation and is retained in sediments and fatty tissues 
and hence will accumulate as it passes up the food chain 
eventually to man (Dacker, 1981). 

Following many major oil spills, the fate of oil in the 
marine environment has been monitored for long durations and 
the results show a consistent trend, that is : the major 
portion of the dil is eliminated rather rapidly, but some of 
the PAH constituents appe,:tr to persist for longer periods 
(BOEHM et aI, 1981; NEfF et aI, 1976 and BLUMER et al, 
1970). consequently, when it was decided to evaluate the oil 
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Analytical methods 

Collection and analysis of l_m depth water samples for 
measuring the total concentration of dissolved/dispersed
hydrocarbons w~re carried out precisely following the 
recommended proced e of MAPMOPP (IOCWMO, 1976). Heavy
Arabian crude oil which is one of the most possible types of 
oil to be found allover the investigated area, was 
considered as reference for expressing oil residue in 
wa~er~. t~is i~ carried out by measuring fluoresc~nce 
em~ss~on ~ntens~ties of the produced pure water ·CC14 
extracts at 382 nm wave length when an excitation wave 
length of 310 nm is used. 

Concentrations of the five selected polyaromatic
compounds were measured spectrofluorometrically using the 
conditions mentioned in SAWICKI aI, 1960. The used 
excitation wave lengths are 252, 264, 330, 381 and 380 nm 
for phenanthrene, chrysene, pyrene, benzo-3, 4-pyrene and 
benzo-8,9-~erylene respectively. In the same order, the 
concentrat~ons of these compounds are measured at 
fluorescence wave lengths: 364, 381, 382, 403 and 4~9 nm. 
The used instrument is BAIRD Fluoripoint spectrofluorometer,
Ratiometric RC 200. 

RESULTS AND DISCUSSION 

The goal of the present work is a step in our trials to 
evaluate the level of oil pollution in seawater taking PAR 
~onstituents as reference instead of the traditional THC 
which could be to some extent leading to unconvencing 
statements. previously, a squalene index calculation was 
proposed (AWAD, 1982) and PAH constituents were measured 
(AWAD, 1987) in fish for the same aim. 

BY the examination of results grouped in table 1 for both 
THC and total PAH contents in waters, it seems that there 
is a sort of linear correlation between the mean values of 
the two measurements. Except in area A, the mean total PAR 
fraction concentration represent~ almost the same percentage
in the corresponding measuredTHC for areas B, C and D 
(0.84%; 0.90% and 1.05% respectively). However, the 
correlation might. be in relation with the nature and 
composition of the dominant source of oil pollution in the 
areas. In fact, while ballast waters is the main source in 
the waters of the area A, illegal frequent spillage of ship
machine bil~es is well known in the other three areas. On 
the other s~de, the steady slight gradient in the ma~nitude 
)f PAR fraction concentrat~on from area D to area B m1ght be
 
n accordance with corresponding mean temperature gradient
 
n the same direction, from higher to· lowei latituda:
 
ence, the removal of light spilled oil constituents from
 
lters is faster in southern areas than in the northern 
les. 
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Zonal concentrations distributions for the five 

considered PAR compounds are represented 1n Fig. 1 lor area 
A and Fig. 2 for area C according to results included in 
Table 2. From the 'obtained results, it is obvious that 
pyrene is the main constituent in the PAR fraction and its 
magnitude of concentration is proportional to the 
corresponding total PAR fraction concentrations. Taking into 
consideration that pyrene concentration is about 15 times 
more in areas Band D than in area C, it represents almost 
the same ratio of the total detected PAR concentrations in 
three areas. Moreover, the ratio of measured mean 
concentrations of phenanthrene, chrysene and pyrene in the 
waters of these areas are nearly similar (1 : 4.4 : 12.5; 1 
: 5.1 : 6.7 and 1 : 6.3 : 8.5, for areas B, C and D 
respectively). In the waters of area A, neither the ratio of 
pyrene concentration in total PAR fraction nor the ratio of 
the above three PAR constituents concentration (1 : 2.4 : 
3,5) are similar to these found for the other three areas. 
This observation confirms the difference in nature of the 
main oil pollution source existing in areas B, C and D in 
one group and that dominating in area A. since ~yrene is not 
abundant in crude oil but is produced dur1ng the high 
temperature pyrolysis of oil in internal combustion engines,
its Elesence in high concentrations reaching more than 3000 
ng 1 in the waters of area Band 0 is a sufficient 
indication for the nature of oil pollution source in these 
areas. 

The potential of the magnitude of various PAH 
constituents concentration along the studied coastal waters 
could be shown in Fig. 3. From this figure, the waters in 
areas Band D are the most polluted waters by petroleum
hydrocarbons coming essentially from ship bilges spill. In 
fact, the presence of the main navigation routes in areas B 
and 0 could elucidate the nature of oil pollution situation 
in their waters. 

CONCWSION 

survey of oil ~ollution along the coastal Red Sea waters 
of Saudi Arab1a taking 5 persistent polyaromatic
hydrocarbons as reference indicates that pyrene is the 
dominant PAR constituent allover the areas of study; it 
represents more than half of the total PAH traction in all 
areas especially where the main navigation routes are 
existing., The presence .of pyrene and to lower extent 
chrysene i~ high concentrations ranging from 200 to up t 
30~0 ng 1- for the first and from 40 to more than 700 n 
1- for the second compound, is a sufficient indicator fo 
the nature of oil pollution source in the areas, which i 
the discharge of ships and tankers bilges. Comparing tl 
concentration ratios of some compounds in the correspondi! 
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detected total PAH fraction in the 4 studied areas, it was 
able to prove the homogeneity of oil pollution source in 
three of them. NO relationship could be found 
measured concentrations of total hydrocarbon 
waters and PAH fraction. 

between the 
contents in 
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Fig. 1 •- zonal distribution of individual PAH concentration in area. 1\ 

(Ph : phenanthrene; Ch : chrysene; P : pyrena 

B3 1 4P benzo-3,4-pyrene; B8,9P : benzo-a,9-perylene; 

T.P1\I1 : total }X)lyarol11cltic hydrocarbon, all in ng r 1). 
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Fig.2 - Zonal distribution of individual PNJ concentration in areas 

C and D (Ph : pwnanthrene: 01 : chzysener P : pyrene: 
BJ,4P .benzo-3,4-pyrene: B8,9P : benzo-8,9-pexy1ene: 

T.PAH : total po1yaranatic hydrcx:arlxln, all' in ng 1-1). 
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Fig.3 - Relative CCI1lPsition of PAH al~ the studied areas. 

; 50 




