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Introduction

Phytoplankton are plants  microscopic  that  drift  with the water
current (Anene, 2003). They form the vital source of energy in
the  marine  environment  (Saravanakumar  et  al.,  2008)  thus
supports commercial fisheries. They are also known to respond
quickly  to  environmental  perturbations  such  as  point  source
pollution (Osore, 2003; Kiteresi et al., 2012).

Pollution has been reported to affect  the distribution,  standing
crop  and  chlorophyll  concentration  of  phytoplankton  (Barnes
1980).  Sewage pollution is  the major  form of pollution in  the
peri-urban creeks of Mombasa.

Sewage  constitutes  a  variety  of  dissolved  and  suspended
materials as well as disease-causing microorganisms (Okuku et
al., 2011). It has been associated with the global eutrophication
and organic loading in oceans ecosystems (Subramanian, 1999).
When  contaminated  phytoplankton  are ingested  by  fish,  the
contaminants  bioaccumulate  in  those  shellfish  to  levels  that
could be lethal to humans or other consumers (Anderson et al.,
2002).  Monitoring  of  marine  pollution  status  of  marine
ecosystem is thus important to protect  both environmental and
human health. Phytoplankton have been used for biomonitoring
of pollution (Davies et al., 2009; Abowei et al.,  2012) and for
assessment  of  the  biological  integrity  of  the  water  body
(Townsend  et  al.,  2000)  through  the  determination  of  their
abundance, distribution, species diversity and composition of the
phytoplankton.  They  do  not  have  the  ability  to  control  their
movements  thus  cannot  escape  from  pollution  in  the
environment.  This  study  examined  phytoplankton  community
structure  temporal  variation  in  a  human  impacted  peri-urban
Creek of Mombasa City, Kenya.

Methods

The study was carried out in the Makupa Creek in Mombasa,
Kenya. Samples were collected from five stations, Entry Point
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(E), Causeway (C), Mangrove (M), Bridge (B) and Dumpsite (D)
in the year 2010, 2011, 2014 and 2016. 20 liters of surface water
was filtered through a 20-μm mesh size phytoplankton net, fixed
in  5%  Lugol’s  solution  and  transported  to  the  laboratory  for
further  analysis.  .In  the  laboratory,  the  samples  were
concentrated to a volume of about 100 ml after which one ml (in
triplicate)  of  the  concentrated  sample  was  taken  for
determination  of  cell  density  using  an  inverted  microscope
(Leica  DMIL)  and  a  Sedgewick  Rafter  Chamber.  The  results
were expressed as ‘number of cells per litre’. Identification was
carried  out  using  identification  keys  by  Botes,  (2009)  and
Camelo, (1997). 

Results

Generally, the diatoms were the most diverse group with a total
of 539 taxa, followed by the dinoflagellates, ‘others’ groups and
flagellates with 296, 118 and 13 taxa respectively. Temporally,
the  abundance  of  diatoms  dominated  the  rest  of  the
phytoplankton groups throughout the study. The annual variation
result showed that 2011 had the highest mean value of species
diversity  (3.27±0.12)  while  2014  recorded  the  least  with
1.90±0.19. There was a progressive increase in species diversity
from  2014(1.90±0.19)  to  2016(2.27±0.16).  Phytoplankton
abundance  increased  from 2010 to  2016 with  mean  values  of
(341.00±47.00) and (4284.29±1067.53) respectively. There was
also increase in species richness from 2010 (24.50±0.50) to 2016
(28.86±3.15).

Conclusion

Kibarani dumpsite and input of untreated sewage are responsible
for  a  proliferated  nutrient  level  and  a  subsequent  increase  in
phytoplankton population as illustrated by periodic sampling and
analysis of phytoplankton species diversity and richness around
the Makupa creek.  Continuous monitoring  is  recommended  to
detect any adverse impacts of pollution to plankton community
structure and composition.


