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Abstract

Phenols and dissolved/dispersed petroleum hydrocarbons were determined to assess the level
of organic pollution in the waters of the eastern Levantine sea (eastern Mediterranean) and Syrian
shoreline. Sampling program was carried out in February 1992. The phenols concentrations were
ranged between non detectable values and 0.88 jxg/1. The dissolved/dispersed petroleum
hydrocarbons concentrations were averaged from 1 to 37.5 |Ug/l in the studied seawater, 65.8% of
petroleum hydrocarbons samples were ranged between 1 and 10 )J.g/l. The distribution of phenols and
dissolved/dispersed petroleum hydrocarbons in seawater indicate to be governed by water circulation
and external sources.

1. INTRODUCTION

As a semi-enclosed sea, the Mediterranean is usually represented as depository for
anthropogenic wastes, and is subjected to man's greatest impact, particularly in highly industrialized
coastal areas [1, 2]. Most of the pollution accumulates there, bringing about dramatical
transformations in ecosystems, as evidenced by a variety of a variable data on ecological conditions
[3]. Also, the water currents play an important role on horizontal and vertical distribution of different
pollutants, regarding to their degree of stability in seawater. Several studies were done concerning oil
pollution in the Mediterranean sea [4, 5, 6, 7] ; however, a few ones were realized in the marine
sector situated between the island of Cyprus and the Syrian coast [8, 9]. In the same way, a very
limited number of studies was done on the distribution of phenolic compounds in some coastal areas
of the eastern Mediterranean seawater [10, 11].

The aim of this study is to assess the level of phenols and dissolved/dispersed petroleum
hydrocarbons in the water of the eastern part of Mediterranean sea, situated between the island of
Cyprus and the Syrian coast.

2. MATERIALS AND METHODS

Thirty eight sampling stations were chosen in the marine sector located between the island of
Cyprus and the Syrian coast (Figure 1). Water samples were collected from 15 to 22 February 1992,
during the 24Th cruise of Russian Oceanographic R/V "Vityaz"; they were taken from 0.5 meter
below water surface, using 2.5 liters pre-cleaned Labe-Line water sampler. Phenols concentrations
were determined using 4, aminoantipyrine spectrophotometric method with distillation procedure
[12]; the precision is 5% for a phenols concentration of 1 |U.g/l. For dissolved and dispersed petroleum
hydrocarbons analysis, seawater samples were extracted twice with free hydrocarbons n-hexane [13].
Dissolved/dispersed petroleum hydrocarbons concentrations were evaluated by Spectrophotmetric
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technique [8]; the absorbances were standardized later by spectrofluorimetric technique using
chrysene as an intercomparison chemical standard [13]; the
precision is 5% for a petroleum hydrocarbons concentration of 10 |a.g/l.

FIG. 1. Geographic localization of oceanographic stations

3. RESULTS AND DISCUSSION

Phenols concentrations were ranged between non detectable values and 0.88 p.g/1, showed
irregular horizontal distribution. A relatively high concentrations (>0.5 |j,g/l) were observed in the
southern transection off Syrian coast, and in the middle part of Syrian coast; this distribution is in
accordance with that recorded for the phenols distribution in surface Syrian coastal waters [8]. Two
principal factors influenced this distribution: water currents and land based sources. The vertical
distribution of phenols showed a maximal concentration in superficial waters, then decreased with
depth until the thermocline level, under this level, phenols concentration is almost constant at very
lower values, and is under limit of detection in Levantine deep waters (>500 m.).

Dissolved and dispersed petroleum hydrocarbons concentrations were ranged between 1 and
37.5 jj.g/1; 65.8% of samples are ranged between 1-10, 28.9% between 10-20 and only two values
(located in the southern transection) between 20-37.5 (ag/1. Relatively high values (>10 ng/1) were
observed in the southern transection of the studied area and in the middle part of Syrian coast,
reflecting the impact of external petroleum hydrocarbons sources on their distribution in seawaters,
especially near petroleum terminals and in the area of shipping activities. In open sea, many ships and
tankers probably still practice daballasting release of wash waters and bilge. Moreover, this
distribution is also influenced by general circulation of seawaters. Concerning the level of
dissolved/dispersed petroleum hydrocarbons, our results are in accordance with those obtained for the
Syrian Coastal waters [9] and for the Eastern Mediterranean sea [14].

The highest concentrations of phenols and dissolved/dispersed petroleum hydrocarbons were
registered facing the middle part of the Syrian coast and mostly in the southern transection (34°40'N).
These maximal levels can be related directly to the anthropogenic factors and water currents; the
mean current in the investigated area, directed from south and south-west to north [15,16], can enrich
the southern part with these organic pollutants.
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TABLE I. MEAN AND RANGE VALUES (IN PARENTHESES) OF PHENOLS
CONCENTRATIONS (jiG/L) IN SURFACE SEAWATER OF DIFFERENT STUDIED
TRANSECTIONS.

Latitude

34° 40' N

35° 00' N

35° 10' N

35° 20' N

35° 30' N

35° 40' N

35° 50' N

Mean (Range) concentrations
(M-g/1)

0.40(0.11-0.84)

0.20 (0.02-0.35)

0.03 (0.02-0.05)

0.20 (nd -0.28)

0.18(0.11-0.28)

0.45 (0.02-0.88)

0.04 (0.01-0.07)

n

9

7

5

5

3

5

4

0.239

0.106

0.014

0.113

0.091

0.413

0.035

TABLE H. MEAN AND RANGE VALUES (IN PARENTHESES) OF DISSOLVED AND
DISPERSED PETROLEUM HYDROCARBONS CONCENTRATIONS (jxG/L) IN SURFACE
SEAWATER OF DIFFERENT STUDIED TRANSECTIONS.

Latitude

34° 40' N

35° 00' N

35° 10' N

35° 20' N

35° 30' N

35° 40' N

35° 50' N

Mean (Range) concentrations
(USA)

18.89 (10.4-37.5)

7.79(4.1-13.4)

5.98(4.1-10.3)

3.72(2.2-5.1)

1.77(1.1-3.1)

2.32(1.1-4.1)

1.65 ( 1.1-2.2)

n

9

7

5

5

3

5

4

8.656

3.789

2.579

1.105

1.155

1.301

0.635

Acknowledgments

The 24th expedition of R/V "Vityaz" was performed by joint efforts and in accordance with
the agreement of mutual scientific research collaboration between the Institute of Oceanology of the
Russian Academy of Sciences and the Center of Studies and Scientific Research of the Syrian Arab
Republic. The authors are grateful to the staff of R/V "Vityaz" and to Mr. O. Al-Assi from HIAST
for their help in sampling operations.

References

[1] GRENON, M. & BATISSE, M. (1989). Futures for the Mediterranean basin: The Blue Plane.
Oxford University Press, 279 pages.

185



[2] JEFTIC, L. (1992). The role of science in marine environmental protection of regional seas and
their coastal areas. The experience of the Mediterranean Action Plan. Mar. Pollut. Bull., 25 (1-
4), 66-69.

[3] BURNS, K.A. & VILLENEUVE, J.P. (1983). biogeochemical processes affecting the distribution
and vertical transport of hydrocarbons residues in the coastal meditrranean. Geochim.
Cosmochim. Ada, 47, 995-1006.

[4] BURNS, K.A. & SALIOT, A. (1986). Petroleum hydrocarbons in the Mediterranean sea: a mass
balance. Mar. Chem., 20, 141-157.

[5] UNEP/MAP (1986). Assessement of the present state of pollution by petroleum hydrocarbons in
the Mediterranean sea. UNEP/WG. 144/9, 108 pages.

[6] ZSOLNAY, A. (1979). Hydrocarbons in the Mediterranean sea. Mar. Chem., 7, 343-352.
[7] UNEP/IOC (1988). Assessement of the state of pollution of the Mediterranean sea by petroleum

hydrocarbons. MAP Tech. Rep. Series, No. 19, 130 pages.
[8] ABOUSAMRA, R, NAHHAS, R., ZABALAWI, N., BABA S., TALJO, G. & KASSOUMEH R,

(1989). Trace metals and petroleum hydrocarbons in Syrian coastal waters and selected biota
species, in "marine pollution", edited by J. Albaiges, Hemisphere Publishing Corporation, 185-
199.

[9] NOUREDDIN, S., HASSAN, H., YOUSSEF, A.K. & HOURDEH, J. (1994). contribution to study
the distribution of dissolved/dispersed petroleum hydrocarbons in Syrian coastal waters.
Tishreen Univ. J. for Stud. andSci. Res., Basic sciences series, 2, 91-104. (in Arabic)

[10] NOUREDDIN, S., HASSAN, H., YOUSSEF, A.K. & HOURffiH, J. (1994). Preliminary study
on the distribution of phenolic compounds in Syrian coastal waters. Tishreen Univ. J. for Stud.
and Set Res., Basic sciences series, 2, 77-90. (in Arabic)

[11] SAID, M.A. & EL-DEEK, M.S. (1990). Marine Pollution determining the total phenolic
compounds in El-Mex bay, Alexandria. /. of Maritime Res., 15, 34-46.

[12] ASTM (1974). Standard test methods for phenolic compounds in water. The American Society
for testing and Materials, D 1783, 686-691.

[13] COI/UNESCO (1984). Manuel sur la surveillance continue du petrole et des hydrocarbures
petroliers dissous ou disperses dans l'eau de mer et sur les plages. COI/UNESCO, Manuels et
guides, 13, 35 pages.

[14] R. RAVED, O.H. OREN, J. BEN-YOSEF & H. HORNUNG (1985). Oil pollution in the eastern
Mediterranean. Mar. Pollut. Bull, 16 (2), 81-84.

[15] I. ABOUKORA, C. BOURAS, V.G. KRIYOSHEYA, L.V. MOSKALENKO, I.M.
OVCHINNIKOV & V.G. YAKUBENKO (1995). Some features of water circulation and
hydrological structure in the north-eastern part of the Levantine sea. Rapp. Comrn. int. Mer
Medit., 34, 165.

[16] THE POEM GROUP (1992). General circulation of the eastern Mediterranean. Earth-Sci. Rev.,
32, 285-308.

186


