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Background Information 

Polycyclic  aromatic  hydrocarbons  (PAHs)  are  organic  compounds  with  two  or  more  fused
benzene rings forming a widespread class of hydrocarbons. To date, several species of PAHs
have been identified  and some grouped as  pollutants  detected  in  both marine  and terrestrial
environments.  Following  their  adverse  health  effect  to  humans  and  ecosystems,  USA
Environmental Protection Agency (USEPA) and the European Union (EU) included 16 PAHs in
their list of priority pollutants (Bouloubassi et al., 2001). On the other hand, pollution caused by
PAHs in terrestrial  and marine  environments  is  increasingly  coming to an alarming level  in
different parts of the world especially in major coastal cities (Zhu et al., 2004) and have received
much  attention  due  to  their  adverse  effects  on  human  health  and  ecosystems.  Studies  have
indicated that coastal sediments and benthic communities (e.g bivalves) in some areas of Dar es
Salaam are contaminated by PAHs (Machiwa, 1992, Gaspare  et al.,  2009) that enter  marine
environment from various sources in different ways. However, information on the PAHs levels
in fish and water along Dar es Salaam coast was still limited. Hence, specifically objectives of
the study were to determine levels of PAHs in water, sediments and fish in selected sites of Dar
es Salaam near-shore areas; and quantify organic matter content in sediments and correlate with
PAHs levels in sediments. What are the current levels of PAHs concentration in sediment, fish
and water along Dar es Salaam nearshore area as well as what is the quantity of organic matter
content in sediment at each site and how does it relate to PAHs levels in sediments were the
governing research questions in answering the study objectives.

Methodology

Replicates of water,  sediment  and fish samples were collected in four different  sites namely
Mjimwema, Mtoni estuary, Habour area and Kunduchi. Collected samples were put in clean and
dry glass bottles previously washed with tap water followed by distilled water and then rinsed
with  acetone  to  remove  any  traces  of  PAHs.  Bottles  containing  samples  were  immediately
covered  with screw caps,  put  under  ice  and transported  in  a  cool  box to the  laboratory  for
extraction. Sediment samples were obtained from 0-5 cm surface layer at each station using a
grab sampler and clean stainless steel spoon then put in glass jars lined with Teflon liners and
screw caps.  A total  of  80 fishes  of  three different  species  i.e.  mullet  fish (Mugil  cephalus),
groupers (Epinephelus spp) and emperors (Lethrinus spp) were also sampled for extraction. After
extraction of the samples in the laboratory, Gas Chromatography-Mass Spectrophotometer (GC-
MS) was used in the analysis of PAHs using standard calibration curve. 
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Results

The  study  analyzed  10  polycyclic  aromatic  hydrocarbons  (PAHs)  namely  Naphthalene,
Benz[a]anthracene,  Acenaphthylene,  Benzo[K]fluoranthene,  Fluorine,  Phenanthrene,
Benz[b]fluoranthene,  Benzo[j]fluoranthene,  Indeno[1,2,3-cd]pyrene and Dibenz[a,h]anthracene
and results of analysis indicated  higher concentrations levels in sediments when compared to
levels in fish and water. The Harbour and Mtoni estuary showed relatively higher concentrations
than  other  sites.  Kunduchi  showed  the  lowest  concentration  of  all  the  sites.  Highest
concentrations in sediments were observed at the harbour at 1849.8 ± 67.25 ng/g of dry weight
and  lowest  at  Kunduchi  reaching  139.14 ±  58.59 ng/g  of  dry  weight.  PAHs concentrations
ranged from1.06 ± 0.09 ng/ml to 21.93 ± 3.15 ng/ml in water samples and 36.89 ± 12.21 ng/g of
dry weight to 295.94 ± 33.1 ng/g of dry weight in fish samples at Kunduchi and Harbour area
respectively. Generally; in all samples, higher concentrations were observed at the Harbour area
followed by Mtoni estuary while lower concentrations were observe at Kunduchi followed by
Mjimwema. Results of analysis of the amount of organic matter contents at the Harbour area and
Mtoni  estuary  showed  significant  correlation  with  the  levels  of  PAHs  in  sediments   at
significance level of (p = 0.04, 2-tailed). Organic matter contents from Mjimwema and Kunduchi
did not show significant relationship with PAHs in sediments at significance level of (p = 0.72,
2-tailed).  Therefore, results indicated that areas with significant correlation between PAHs in
sediment and organic matter content have higher PAHs concentrations as opposed to areas with
no significant correlation.  

Conclusion

PAHs concentration  levels  along Dar es Salaam near  shore area  are  very high in  sediments
especially around the Harbour and Mtoni estuary, moderate in fish tissues and very low in water
columns. However, levels of PAHs in fish from Mtoni estuary and the Harbour area are worth
considering. The consumption of large quantity of fish from these sites may pose a significant
health risks to the respective population. Besides that, consumption of small quantities may also
result  into  the  same  problems  over  extended  period  of  time  due  their  bioaccumulation  and
biomagnification properties. It is therefore recommended that fishermen who fish around these
areas  should  be  re  allocated  to  fishing  grounds  far  from  Harbour  area  and  Mtoni  estuary.
Simpson et al., (1996) reported a high correlation of PAHs and Organic Carbon only from most
polluted sites in Kitimat Fjord (Canada). With reference to the significant correlation obtained
between PAHs and organic matter in sediments at Mtoni estuary and Harbour area, it is fair to
report these sites as the most polluted spots along the Dar es Salaam near shore areas. Given the
fact of time laps and the detection of PAHs in water columns, it is suggestive to say that, it is
either pollutions in these sites are ongoing processes or the areas are chronically polluted since
PAHs levels in water indicate recent and/or chronic pollutions (Mastran et al., 1994). Finally, I
dearly  recommend  that  effort  to  reduce  and  control  amount  of  pollutants  entering  marine
environments through Msimbazi River, Mzinga, Kizinga and all major rivers draining water into
the Ocean should be emphasized. Based on these results, further studies should be conducted to
establish the clear sources of PAHs into the sites and the overall range of dispersion offshore. 


