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BACKGROUND 

Nutrient pollution is one of the main problems facing the coral reef ecosystem along the Kenya coast. This 
is compounded by the reported increase in population combined with the limited provision of sewage 
treatment facilities by the local authorities. The repercussions of the sewage discharge are death or loss of 
biodiversity causing changes in the coral communities. Availability of a balanced Dissolved Inorganic 
Nutrients (N: P) is necessary in the coral systems. However, excess nutrients released in to the oceans find 
their way to the coral reef ecosystems, negatively affecting coral physiology and functioning through 
imposed stress, due to rise in water temperature, algae cover and enhancing seaweed growth in the system, 
creating competition for space and light with the corals (Smith et al. 1981). Other observed negative 
responses of corals to elevated nutrient levels include reduced reproductive succession, calcification rates, 
skeletal density or linear extension and enhanced susceptibility to bleaching when exposed to heat and 
light stress.  

Furthermore, enhanced macro-algae growth can negatively affect corals by shading/overtopping, reducing 
water exchange, and causing mechanical abrasion or chemical disturbance. Apart from enhancing 
bleaching susceptibility of coral reefs (Mangi et al., 2007), algae can also release toxins, deplete oxygen 
and increase the risk of bacterial and fungal infections contributing to the spread of coral diseases (Miller 
et al., 1999). All these results to degradation of their ecological integrity hence affecting the livelihoods 
that depend on the reefs for fisheries, and the Kenyan government's economy which is dependent on 
tourism as one of its main economic activities. 

The coastal town of Mombasa on the Kenyan coast is reported to face serious challenges of sewage 
pollution. Mombasa city has only one sewage treatment facility which had previously stalled for several 
years and is currently working at 50% capacity after renovation (Okuku et al., 2011). This 50% capacity 
can barely serve even 12% of the Mombasa city population leading to volumes of sewage being discharged 
either untreated or slightly treated (Okuku et al., 2011). However, few studies have been carried, especially 
in Kenya, on the impact of nutrient enrichment on coral reef communities. This project's purpose is, 
therefore, fill this gap and provide information on the nutrient quality and quantity in coral ecosystem and 
assess the coral reef health, to bridge the existing data gaps. Information generated will be important for 
managers, decision-makers in formulating holistic and best management practices for the sustainability of 
the coral reefs. 

The main research question is; 

What is the relationship between water quality status in terms of nutrients and coral reefs health? 

Other research questions 

1. What are the major nutrient inputs in the reef system? 

2. What is the nutrient level associated with different nutrient inputs (natural, sewage and agriculture) in 
Kenyan reef waters? 



3. What is the nutrient ratio-quality associated with different nutrient inputs (natural, sewage and 
agriculture) in Kenyan reef waters? 

4. How does nutrients' quality relate to the corals’ phytoplankton coverage? 

5. How does the phytoplankton coverage relate to coral reefs health? 

METHODS 

The study was carried out along the Mtwapa Creek, Mombasa Marine Park and Mombasa Marine Reserve. 
The study area is in the peri-urban areas of Mombasa County and one control site with low population and 
less anthropogenic influence in Kanamai. The study was carried out over a one-year period (October 2017 
– September 2018) to establish seasonal variation in the water quality and change in algal cover and coral 
reef health. It examined the effect of nutrient pollution on corals in the seven sampling sites.  

Sampling points were restricted to areas with different nutrient inputs where water samples will be 
collected and transferred to the laboratory for analysis. Reef water quality will be determined by focusing 
on priority dissolved inorganic nutrients (Dissolved Inorganic Nitrogen [DIN: NH4+, NO2−, NO3−], 
phosphate [PO43−] and Silicates) and the phytoplankton percentage coverage of corals with sampling and 
analysis done according to protocols in Grasshoff et al. (1976) "Methods of Seawater Analysis". 

Assessment of the coral reefs’ health and water quality in terms of nutrients (N, P and Si) quality and 
quantity as well as algal coverage will also be carried out. Physical inspections of the corals will be done 
by a diver who will record (by hand, photos and video footage) the degree of algal coverage (if any) on 
the coral reefs and degree of degradation. Coral health will be determined by use of the Coral Health Index 
(CHI) according to Stuart (2011) covering the abundance of biodiversity, reef builders and potentially 
pathogenic bacteria.  

RESULTS 

The study was able to establish the presence of phosphates, nitrates and nitrites in the water samples 
collected at all sites. It was also established that the concentration of the nutrients was highest at the 
sampling points closest to the point source of the raw sewage input close to the Shimo La Tewa prison. 
Based on these results, it could be inferred that the sewage was the biggest contributor to the nutrient load 
in the area. The results show that the nutrient load in the water is greater than the amount needed to 
maintain at least 50% of coral reef coverage. That is, only <0.01mg/l of nitrates and nitrites are needed, 
while results show 0.041 and 0.235mg/l respectively, while <0.006mg/l of phosphates are needed yet 
results show an average of 0.028mg/l of phosphates were found in the water samples.  

The mean percentage cover for the hard coral in Mombasa Marine Park was 16.77 ± 10.14% while Soft 
coral was 2.21± 4.15%. This marked a reduction from the coral coverage from that observed the previous 
year. Sea weeds cover which included macro-algae was 22.0±10.31% during the same period. Other 
benthic substrates cover included: Halimeda with 0.92± 3.36%, Coralline algae with 4.33±8.57%, sand 
with 5.38± 7.86%, sea grass with 10.8± 8.5%.  

CONCLUSIONS 

Nutrient pollution is one of the main problems facing the coral reef ecosystem along the Kenya coast. The 
results show that the nutrient load in the water is greater than the amount needed to maintain at least 50% 
of coral reef coverage i.e. only <0.01mg/l of nitrates and nitrites are needed. Results show an average of 
0.041 and 0.235mg/l respectively of nitrates and nitrites were found in the water samples, while 
<0.006mg/l are needed yet results show 0.028mg/l of. The mean percentage cover for the hard coral in 
Mombasa Marine Park was 16.77 ± 10.14% while soft coral was 2.21± 4.15%. There is, therefore, need 
6reefs.  


