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Abstract 
In the present article, the environmental impacts of the Iraq-Kuwait war (1991) on the ecological 

condition and fisheries resources of the northern part of the Persian Gulf, during years 2001-2002 were 
studied. The investigated area included the whole stretch of the Iranian domain of the Persian Gulf from 
northwestern waters of the Khuzestan province to northeastern waters of the Hormuzgan province.  
 Petroleum hydrocarbons and oil-originated heavy metals of Ni, V, Pb and Cd were measured in water, 
sediment and fish tissue, and also various physicochemical parameters were analyzed and recorded in 
the summer and winter . Distribution pattern of Hopane (C29-C35) in sediment and demersal fish 
tissues were similar to that found in the Kuwait’s crude oil samples. The highest concentrations of TPH 
and PAH were recorded in the sediment samples from Khuzestan coasts (the closest Iranian province to 
the Gulf war zone); their concentrations showed a decreasing trend eastward as distanced from 
Khuzestan. The concentration of Cd, Pb and Ni in the sediment samples was also found to be 
considerably higher than the global baseline value and that of RSA and ERL guidelines. Results 
indicated the presence of Kuwaiti crude oil in sediments as a Result of the Persian Gulf war (1991). On 
the basis of these results, the ecosystem of the Persian Gulf was exposed to long-term adverse 
environmental impacts by severe oil pollution. 
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1. Introduction 

The unique physical and biological processes of the 
Persian Gulf waters accomodate flourishing 

biodiversity.  Productivity of the Persian Gulf 
which has supported fisheries for thousands of 
years, was seriously impaired as the result of 
environmental damage, mass mortalities of aquatic  
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organisms and probably total extinction of some of 
them, depletion of stocks of commercial species 
and ceasing of fishery activities due to the oil 
pollution occurred . 

In February 1991, the Iraqi forces burned 770 
oil wells around Kuwait before they retreated. Up 
until November 1991 the sky over Kuwait was 
covered with black smoke consisting, according to 
environmental analysts, of poisonous gases such 
as carbon monoxide, sulphur dioxide and methane, 
as well as fumes of lead and nickel (Abushaban et 
al., 2004). Following the burning of oil wells, 
about 95 × 104 m3-127 × 104 m3 (6-8 million 
barrels) of oil had leaked into the marine 
environment (Price, 1998). 

Before of the war, Fowler (1988) reported 
concentrations of petroleum hydrocarbons in the 
sediments of the offshore area ranging from 0.1-1.5 
�g/g (Fowler, 1988). In 1992, the values of 
petroleum hydrocarbons recorded by Literathy 
(1992) were much higher (10-20 �g/g) (Litherathy, 
et al., 1992). Mathews, et al. (1993a) reported that in 
Saudi Arabian waters ,by 1992, the cohort 
abundance index (t boat�1 yr�1) for adults and 
juvenile prawns was about 1.5 units compared with a 
value of 195–205 units for 1989–1990, respectively 
(Mathews et al., 1993b). Price et al.  (1983) surveyed 
the abundance of plankton communities on the 
spawning grounds. Their investigation showed that 
the penaeid shrimp egg/larval shrimp abundances 
were about an order of magnitude lower in 1992 than 
in earlier years. 

The main object for implementing of our work 
was to reach well-documented, scientific and more 
provable estimations of the war damages on the 
living environment and fisheries resources of the 
Iranian parts of the Persian Gulf. The objectives of 
this project were as following: 

- Determining hydrocarbon and heavy metal 
contents of Ni, V, Pb and Cd and measuring 
physicochemical parameters in water, sediments and 
certain demersal fish species 

- Tracing oil contamination originated from 
Kuwait in samples through finger-printing method 
and 

- Comparing the results with pre- war data 

2. Materials and Methods 

2.1. Study Area 

The Iranian territorial waters along the northern 
part of the Persian Gulf were investigated by 
Ferdows-1 R/V. Along this stretch, 15 equally 
distributed transects at a distance of 30 miles from 
one another were designated; these transects were so 
selected to coincide almost with the ones drawn up 
in earlier work conducted by ROPME (Regional 
Organization for the Protection of Marine 
Environment), so that the results of these studies 
could be compared. Based on this survey, 3 main 
sampling stations at a distance of 10 miles from one 
another were fixed at each transect. The first station 
at each transect was so selected to be as much close 
to the shore as would allow the research vessel reach 
it easily. Where the third stations at any transect was 
far from the international waterway, 1 to 3 secondary 
stations�depending on the distance to the 
international waterway- were also designated so to 
cover as much Iranian waters as possible. In the 
secondary stations only physical factors and 
chlorophyll-a (using CTD) were recorded. 

Sampling was conducted in winter and summer 
2001. Geographical positions and depths were 
determined using GPS and Echo-sounder, 
respectively. Locations and geographical position of 
the selected transects and the relevant stations are 
shown in Figure 1. 

2.2. Sampling Procedures 

2.2.1. Physico-chemical Parameters 
Physico-chemical parameters of water such as 

temperature, salinity,  dissolved  oxygen  and  pH  
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Fig. 1: Sampling stations of the survey area in the Iranian waters 
of the Persian Gulf. 

wererecorded using CTD multi parameter probe of 
Ocean Seven-316 model (made by Idronaut Co., Italy). 

2.2.2. Sediment Type and TOM 

An Ekman Grab was used to sample the sediment 
for TOM and grain size analysis. In the present 
research, three replicate samples were collected from 
each site. Total Organic Matter was measured for each 
replicate using Holme and McIntyre (Holme and 
McIntire,1984) method and checked by modified 
Walkley-Black method (Boyd and Tucker, 1992). The 
grain size was analyzed for each sample using Foth & 
Turk (USDAS) method (Foth and Turk, 1973). 

Fish species were sampled from the first station 
on each transect, which had flat and soft bed, during 
day light hours and night using fish stern bottom 
trawl through 1 hour trawling. Trawling was 
conducted against tidal currents for 30 minutes in 
waters deeper than 15 meters. The specimens were 
identified to species level aboard the vessel using 
identification field guides and other sources for the 
fishes of the region [10 and 11].

2.2.3. Heavy Metals 

Water samples were collected by Hydrobios COC 
(Close-Open-Close) water sampler from the selected 
sampling sites. Each sample was preserved for later 

analysis by adding 2 ml of pure HNO3 per liter and 
stored at 2 ºC. All of the containers were washed 
with 4 N HCI and 2.5 N HNO3 for several days, and 
rinsed with distilled water. The water samples were 
prepared for analysis according to chelation-
extraction method according to MOOPAM 

procedure (MOOPAM,1999).  
Superficial sediments were collected using 0.1 m² 

Hydrobios Van -Veen grab sampler. The grab was 
cleaned with hot soapy water and then rinsed with 
tap water, kept in a large clean plastic containers 
while not in use. The surface layer of the sediment in 
each undisturbed grab was carefully removed with a 
plastic spatula and emptied into a clean 
polypropylene container and then the sample 
transferred onto a 1 mm nylon mesh screen (wet 
sieving). Sediment core samples were collected 
using a Hydrobios 72 mm diameter sediment 
cylindrical corer. Each core sample was sliced and 
subdivided into 5 cm layers. Sediment samples were 
prepared and digested using the MOOPAM 
procedure (MOOPAM,1999). 

Fishes, including Spotted grouper (Epinephelus 
coioides) and flat fishes ( Psettodes erumei  and 
Solea elongata ) were taken by bottom trawl net 
during two cruises with the R/V Ferdows 1. After 
capture, total length, weight and gender of each fish 
were recorded. Muscle samples were prepared for 
heavy metals analysis according to the MOOPAM 
procedure (MOOPAM,1999). 

The prepared samples were analyzed in the laboratory 
of the Bradford University in U.K. (VCB L ab.) using 
ICP-MS (VG Plasma Quad 3 – VG Elemental).

2.2.4. Petroleum Hydrocarbons 

The extraction from water phase was performed 
according to the MOOPAM procedure 
(MOOPAM,1999).  

About 10-20 grams of freeze-dried sediment and 
200 ml mixture of hexane and dichloromethane 
(50:50) was transferred to soxhlet extractor and 5 ml  
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of internal standards (0.001 g/l) was added. After 8 
hours of sample extraction, the solvent was 
transferred to a clean glass jar and anhydrous 
sodium sulfate was added to it. The volume of 
sample was reduced to 15 ml with a Rotary 
evaporator and condensed to 5 ml with nitrogen gas 
flow. The extract was treated with active copper to 
remove the sulfur.   

Analysis of petroleum hydrocarbon in fish tissue 
was performed according to the MOOPAM 
procedure (MOOPAM,1999). A GC instrument 
(model 8000, Perkin & Elmer) with FID detector 
was used to measure PHCs and aromatics. The 
analysis was completed by using GC/MS (model 
8000 and MSTNO 1000, Fisons) which made the 
identification of the available peaks possible.  

Samples of biota and sediments were also sent to 
the VCB Lab. of the Bradford University in U.K. 
for organic analysis as well as the comparison of 
mass chromatograms and fragmentogram of m/z 
191 (Hopanoids) between the samples and Kuwait 
crude oils.

The distribution patterns of all physical and 
chemical parameters as well as heavy metal and 
petroleum hydrocarbon data were plotted in maps by 
GIS processing (Arc View 8.3 GIS software). 

3. Results and Discussion 

Annual mean surface and bottom temperature 
was recorded as 26.8 and 23.3° C, respectively. The 
minimum temperature was recorded during the 
winter as 18° C and the maximum in summer as 32° 
C showing 14° C difference. A decrease in 
temperature was observed from eastern to western 
parts of the Persian Gulf ( Figure 2). 

The average annual salinity was recorded 39.88 
ppt with 39.67 ppt for surface and 40.1 ppt for deep 
layers. The highest salinity of surface was 40.1 ppt 
during the summer. The bottom layers showed  
higher salinities than that of the surface layers. The 
salinity values along different areas from east to west  

were 38.4 ppt (Hormozgan Province), 39.6 ppt 
(Bushehr Province) and 40.52 ppt (Khuzestan 
Province). In the northwestern tip of the basin within 
the vicinity of Iran-Iraq-Kuwait waters, the salinity 
greatly decreasedand reached far lower than the 
average ( Figure 3). 

The sediment type was examined in Khuzestan, 
Bushehr, and Hormozgan provinces, north Persian 
Gulf. Khuzestan, the most western province, had the 
 shallowest water and sediments were  mostly of soft 
silt- clay type. Results revealed that sediment 
samples collected from all the stations along 
Khuzestan coasts contained significantly higher 
amount of TOM than other stations, which could be 
attributed to environmental pollution, particularly 
petroleum hydrocarbons. 

Results of this study indicated the significant 
reduction in fish species diversity of the Persian Gulf 
eastward, i.e. towards Hormoz Strait and the Oman 
Sea. Several fish species including commercial ones, 
were  replaced with opportunistic ones, some of 
which were quite undesirable either ecologically or 
commercially. 

The number of fish families and species during 
this study (2001 – 2003) in the Iranian waters of the 
Persian Gulf, based on three main ecological groups 
such as pelagic, rocky-coral and benthic, indicated 
similar decreasing trend as it was recorded for 
ichthyoplankton (fish larvae stages)  after  the 
Persian Gulf war compared with recorded pre-war 
data. A similar decreasing trend for both the 
recruitment and biomass of shrimp resources in 
Kuwait, before and after the 1991 Persian Gulf  war, 
has also been  reported (Chen, et al., 2007). 

3.1. Petroleum Hydrocarbons  

3.1.1 TPH
The concentrations of petroleum hydrocarbons 

in coastal waters in two seasons of summer and 
winter are shown in Figure 4. One-way ANOVA 
test  of  data  in  two  seasons  showed  significant  
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Fig.2:. Distribution pattern of temperature in the Iranian waters of the Persian Gulf (summer 2001-left; winter 

2001-right). 

  

Fig. 3: Distribution pattern of salinity in the Iranian waters of the Persian Gulf (summer 2001-left; winter 2001-right). 

 
difference (p < 0.05). The average concentration 
from all stations in summer and winter were 
2.44μg/l and 15.18 μg/l,  respectively. The highest 
concentrations in the summer were recorded in 
station 8 and 10 in Bushehr province, which was 
located in the vicinity of oil tankers route and oil 
and gas industries. The petroleum hydrocarbon 
concentrations showed an increasing trend from 
station 1 to station 11 during winter. The stations in 
Bushehr province were located in an area where 
high amount of spilled oil during the Persian Gulf 
war was entered. 

3.1.2. Saturated Hydrocarbons 

Results showed that the n-alkanes with chain 
length range of C15-C33 were present in most of the 
samples. The most abundant alkanes were generally 

those of medium molecular weight (C15- C24), while 
the least abundant were the n-alkanes of C27, C29 and 
C31. Domination of the n-alkanes with chain range of 
C18-C24 suggests oil spill to the ecosystem (Chen, et 
al., 2007). This was verified by calculating the 
values of the n-alkanes odd/even carbon preference 
index (CPI) for n-C18-nC25. The results showed that 
all the samples had CPI values in range of 0.3-1.81. 
In some stations CPI values were greater than 1, 
indicating a dominant contribution of biogenic 
factors (Table 1).  

Pristane (Pr) and phytane, (Ph) were present in all 
the sediment samples. They are common constituents 
of sediments and crude oil (Table 1). The presence 
of pristane in relatively high concentration indicated 
a biogenic input, possibly from algae and bacteria. 
The low proportions of pristane and phytane in most 
of the samples indicated low contribution of biogeni 
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c hydrocarbons (Readman, et al., 2007).
The index C18/Ph is used as one of the indicators 

in oil pollution. The relative ratios of C18/Ph in all 
the samples were in range of 1.59-4.97. The C18/Ph 
ratios of different crude oils (Kuwait, Arabian light, 
and Iran) have been determined to be 2.25, 2.6 and 
1.6, respectively. These ratios are comparable with 
our results as shown in Table 1. 

 
Table 1. Pristan / Phytan, C17/Pristan, C18/Phytane ratios 
and CPI values for sediment samples and Kuwait crude oil 

CPI C18/Ph C17/Pr Pr/Ph Sample 

1.67 -- 1.23 0.81 1 

1.24 2.4 1.75 0.92 2 

1.03 0.38 1.83 0.58 3 

1.46 2.17 2.08 0.79 4 

1.37 1.87 1.70 0.75 5 

1.35 1.76 1.71 0.70 6 

0.82 0.73 0.38 1.4 7 

1.75 -- 2.56 -- 8 

1.68 3.46 2.21 0.76 9 

1.55 2.87 2.30 0.81 10 

1.78 3.31 2.02 0.79 11 

1.54 3.55 2.37 0.76 12 

1.42 2.34 2.05 0.82 13 

1.18 2.52 2.02 0.79 14 

1.02 2.25 3.8 0.64 Kuwait crude 
oil 

The concentration range for saturated 
hydrocarbons in the sediments of the studied 
stations during summer and winter of 2001 were 
1.18-97.13 μg/g and 0.86-114.9 μg/g, respectively. 
ANOVA test for these concentrations did not show 
significant difference (P < 0.05) between winter and 
summer. The highest concentration of saturated 
hydrocarbons during summer was recorded from 
station 7, while the minimum concentration was 
recorded in station 1 and 10. These concentrations 
increase as we go westward from Hormuzgan to 
Khuzestan, the highest concentration of 114.9 μg/g 
was recorded in station 15. 

Distribution pattern of  hopane (C29–C35), as a 
petroleum compound indicator, in sediment was 

similar to that found in the Kuwait’s crude oil 
samples (Table 2). 

Most of the chromatograms showed unresolved 
complex mixture (UCM) signal, which presents a 
strong evidence of crude oil contamination due to 
the Persian Gulf war. The reconstructed ion 
chromatograms (RIC) for ion m/z 191 for the 
Kuwait crude oil and sample AG134 corresponding 
to year 1991 from Jana core 7 revealed that the 
coral in Saudi Arabian coastal areas were 
contaminated with a crude oil, based on the 
presence of the full range of hopanes (Poulsen, et 
al., 2006). 

Table 2. Hopane biomarker ratios of the sediment samples 
and Kuwait crude oil 

Sample C29/C30 C31 

1 1.29 0.52 

2 0.59 0.69 
4 0.91 0.60 

5 1.17 0.54 

6 1.33 0.66 

7 1.25 0.91 

8 0.81 0.60 

9 0.98 0.65 

10 1.22 0.52 

11 1.26 0.54 

12 1.28 0.59 

13 0.95 0.58 

14 0.96 0.58 

15 1.09 0.58 

KC-1, Kuwait Crude oil 1.48 0.53 

KC-2, Kuwait Crude oil 1.40 0.54 

KC-3, Kuwait Crude oil 1.47 0.53 

The distribution pattern of TPH and PAH from 
north-west to northeast of the study area indicated 
their higher concentrations in the sediments of the  
northern part of the Persian Gulf, and gradually 
decreased eastward. This clearly indicated the 
detected hydrocarbons in the sediment had 
originated from the oil spill as the result of the 
Persian Gulf war. The amount of TPH in the present 
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work decreased respect to the after war studies 
(Masoud, et al., 1996) (Table 3).  

Table 3. the amount of TPH and PAHs concentrations in 
sediment samples in present work and other areas 

Reference Year Concentration Analyte Area 

* 2001-2002 0.85-114.92 
μg/g dry wt. TPH Present 

study 

* 2001-2002 1.43-1267.7 
ng/g dry wt PAHs Present 

study 

17 1992 50-1448 μg/g TPH Persian 
Gulf 

20 1992-93 100-500 ng/g PAHs 

Persian 
Gulf 

(Qatar 
& Saudi 
Arabia 
area) 

21 1992-93 Nd-4500 μg/kg PAHs Australia 
area 

22 1995-96 0.01-3.208 
μg/gr PAHs Mexico 

area 

23 1996 0.77-70.64μg/g TPH Coast of 
California 

24 1988 12-2400 ng/g 
dry wt. PAHs Black 

Sea 

3.1.3. PAH 
The trend of PAHs concentration changes during 

summer and winter is presented. The concentration 
ranged 5.69–526 ng/g and 1.43 – 1267.7 ng/g for 
summer and winter, respectively. In both seasons 
toward west from Hormuzgan to Bushehr, the PAHs 
concentration increased. The highest concentration 
was recorded in station 12 during summer, while in 
winter the highest concentration was recorded in 
station 14. The PAHs generally are introduced into 
the aquatic ecosystems from various sources as oil 
facilities and petrochemical complexes, and direct oil 
spill as well (Ye and Zou, 2008). 

3.2. Heavy Metals 
 
Regarding the origin and properties of oil, vanadium 

and nickel are the most important presented metal in all 
crude oils. The concentrations of the studied heavy 
metals in coastal waters and sediments in both seasons of 

summer and winter are shown in Tables 4 to 8. The 
range of V, Ni, Cd and Pb concentration in sediments 
during the survey were 20.52-101.17, 16.99-155.50, 
0.02-73.14 and 1.79-909.00 μg/g, respectively. The 
highest concentrations for V, Ni and Cd in the summer 
were recorded in station 2, 2 and 1 in Hormozgan 
province, while the highest concentrations for Pb was 
recorded in station 13 in Bushehr province, which is 
located in the vicinity of oil tankers route and oil and gas 
industries. Pb concentrations showed an increasing trend 
from station 1 to station 14 during two seasons. The 
averages of concentrations for V, Ni, Cd and Pb in two 
seasons in the studied waters were 2.74, 2.28, 0.44 and 
5.39 μg/L,  respectively. Among the studied fishes, the 
highest of vanadium concentration was recorded in 
Psettodes erumei in station 13 while that of 
concentration for nickel was recorded in Solea elongate 
in station 7. The highest concentrations for Cdand Pb 
were recorded in Psettodes erumei in stations 13 and 7, 
respectively (Table 9). 

Table 4. The average concentration of heavy metals (μg/g) in 
sediment samples in summer 2001 in the Persian Gulf 

Station V Ni Cd Pb 

1 37.38 22.58 6.24 15.28 
2 75.96 108.84 1.01 50.65 
3 65.02 91.73 1.34 60.92 
4 64.98 74.37 1.15 159.74 
5 37.58 41.58 0.65 22.89 
6 48.58 61.84 3.12 28.85 
7 51.27 70.85 1.06 32.35 
8 28.41 21.20 0.67 61.02 
9 40.19 38.73 1.51 28.35 
10 53.83 69.12 0.23 34.70 
11 46.95 68.90 0.15 24.83 
12 49.60 62.30 0.47 13.41 
13 60.68 75.25 0.80 320.53 
14 52.26 68.01 0.15 24.34 
15 54.23 67.65 0.22 31.50 

Table 5. The average concentration of heavy metals (μg/g) in 
sediment samples in winter 2001 in the Persian Gulf 

Station V Ni Cd Pb 
1 41.40 30.80 2.74 110.14 
2 64.57 91.37 5.31 98.57 
3 70.44 97.05 1.80 120.47 
4 55.05 70.57 1.00 85.59 
5 39.97 22.84 1.55 137.80 
6 52.72 73.52 0.91 106.36 
7 52.21 98.65 0.99 59.24 
8 50.92 69.30 1.71 99.36 
9 54.49 67.30 1.58 64.35 

10 55.04 81.28 1.30 122.13 
11 53.32 69.04 29.10 196.69 
12 50.63 61.70 17.17 132.70 
13 50.58 63.24 0.56 60.30 
14 46.40 49.40 0.25 296.58 
15 55.75 72.04 0.78 109.62 
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Table 6. Range of heavy metals concentrations and guidelines in 
marine sediments (μg/g dry weight). 

Area / Guidelines Cd Pb Ni V Reference

Present study 2.894 90.479 64.897 52.003 * 
Global baseline 

values 0.3 19 52  25 

NOAA marine 
sediment guideline 1.2 46.7 20.9  26 

RSA guideline 1.2-2.0 15-30 70-80 20-30 27 
Continental shelf 

of Pakistan 0.307 10.41 77.90  28 

Caspian Sea, Iran 0.098-
0.244 11.3-24.6 29.4-67.8 76.5-145 29 

USA, Snake River 
Basin 0.69 23.75 23.45 77.6 30 

Table 7. The average concentration of heavy metals (μg/L) in 
water samples in summer 2001 in the Persian Gulf 

Station V Ni Cd Pb 

2 2.39 4.82 0.73 9.51 
4 10.59 6.90 0.06 3.52 
6 5.01 8.81 3.37 16.79 
8 3.31 2.25 1.52 4.99 
10 0.46 1.33 0.59 4.51 
12 1.76 0.56 0.03 2.05 
14 1.89 1.10 0.06 3.36 
15 3.38 0.82 0.02 1.24 

Table 8. The average concentration of heavy metals (μg/L) in 
water samples in winter 2001 in the Persian Gulf 

Station V Ni Cd Pb 

2 1.60 2.43 0.20 7.25 
4 1.37 1.83 0.09 6.11 
6 1.51 3.54 0.09 5.94 
8 6.24 0.55 0.04 4.24 
10 1.36 0.49 0.06 5.44 
12 0.58 0.72 0.04 2.38 
14 0.37 0.41 0.03 4.42 
15 0.92 0.28 0.05 5.45 

Table 9. The average concentration of heavy metals (μg/g) in 
fish tissues in 2001 in the Persian Gulf waters 

Fish Station V Ni Cd Pb 

1 0.10 0.60 0.02 2.03 
2 0.08 0.33 0.03 1.34 
3 0.09 0.41 0.02 3.59 
5 0.06 0.30 0.02 1.23 
6 0.07 0.43 0.02 1.25 
7 0.67 2.28 0.23 2.23 
8 0.19 0.99 0.06 1.94 
9 0.06 0.36 0.06 3.15 

10 0.03 0.13 0.02 1.08 
11 0.09 0.67 0.06 1.64 
13 1.02 2.75 0.45 3.09 

Psettodes 
erumei 

14 0.29 1.91 0.10 1.92 
1 0.16 1.40 0.07 2.13 
2 0.13 1.27 0.03 2.33 
3 0.12 0.95 0.03 1.95 
5 0.13 1.29 0.02 1.71 
7 0.14 1.38 0.04 2.06 
8 0.21 2.36 0.21 3.13 
9 0.12 1.09 0.08 1.88 

10 0.07 0.95 0.05 1.97 
11 0.30 2.12 0.20 1.87 

Epinephelus 
coioides 

13 0.15 1.22 0.17 3.28 
7 0.18 6.34 0.07 2.44 
8 0.19 6.85 0.07 2.44 Solea elongata 
9 0.30 7.34 0.07 2.43 

On the basis of one-way ANOVA tests, no 
significant difference (P < 0.05) was observed among 
stations in Cd and Pb levels. The mean levels of Ni 
and V in the sediments showed a relatively similar 
patterns of the fine grain fraction proportions 
(<63μm). Trace metals were primarily associated 
with the fine fractions of superficial sediments. 

 
4. Conclusions 

Following conclusions were drawn: 
The presence of n-alkanes in chain range of C15 -

C32 in all samples and low carbon preference index 
(CPI) ratio suggested a strong presence of oil in most 
of the sediment samples collected from the shallow 
area on the northern part of the Persian Gulf. 

The presence of an unresolved complex mixture 
(UCM) in most of the sediment samples collected 
from the Iranian coastal waters in the Persian Gulf 
during 2001-2002 indicated contamination of the 
study area. 

Pristane and Phytane were extracted from most 
of the samples. These compounds are commonly 
found in fossil fuels and their ratio (Pristane / 
Phytane) has been used as an indicator of 
depositional conditions. 

Comparison of the distribution patterns of hopane 
homologues with range of C29 to C35 as an oil 
indicator between the demersal fish species and 
sediment  samples collected from different sampling 
stations in the Persian Gulf and the Kuwait crude oil 
were demonstrated by the "finger printing" analysis of 
oil, the results of which showed a very similar 
distribution pattern. These results indicated the presence 
of Kuwait - originated crude oil in the samples. 

The highest concentration of TPH and PAH were 
recorded in sediment samples from Khuzestan coast (the 
closest Iranian province to the Gulf war zone), where 
concentration showed a decreasing trend eastward as 
distanced from Khuzestan province. This distribution 
pattern indicated that the detected Kuwaiti oil had been 
spilled as the result of the Persian Gulf war. 
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In the case of Cd, Pb and Ni which are 
associated with oil, their concentration in sediment 
 are considerably higher than the global baseline 
values. 

The significant reduction in the fish species 
diversity of the Persian Gulf eastward, i.e. towards 
Hormoz Strait, is noticed. 
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