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Background

The  Western  Indian  Ocean  hosts  the  second  most  diverse  coral  reef  ecosystem  globally
supporting substantial marine life forms. Nonetheless, this biodiversity is under increasing threat
as corals cover diminishes under pressure from climatic change, and human activities most of
which lead to marine pollution.  The trend is expected to worsen owing to increasing human
population, urbanization and coastal development. In Kenya, marine protected areas (MPAs) and
gazetted areas closed to fishing, are the key strategy used for the protection of coral reefs and
biodiversity. However, MPAs’ effectiveness in preventing pollution of the reefs has not been
specifically assessed. To shed light on the matter, we took cross sectional estimates of surrogates
of human-source pollution, i.e. E. coli and nutrient concentrations, on Kenyan coral reefs with
varying levels of protection: a) Kilifi – unprotected creek open to fishing, recreation and polluted
by effluents from surrounding touristic hotels and residential houses, b) Malindi – the reserve
side of the marine national park where artisanal fishing is allowed and experiences discharge
from Sabaki river that runs through a catchment area with uncontrolled agricultural activities,
and c) Kuruwitu – a locally managed marine protected area with limited human activities having
been closed to fishing and other extractive activities since 2006.

Methods

The most probable number (MPN) of  E. coli was estimated by the serial dilutions test, while
nitrate and orthophosphate concentrations were estimated spectrophotometrically.

Results 

 E. coli densities (MPN/mL [95% confidence interval]) tended to increase with protection effort;
Kuruwitu recorded the least E. coli density, <0.03 [0, 0.095], compared to Malindi, 0.16 [0.045,
0.42], and Kilifi 0.29 [0.087, 0.94]. On the contrary, orthophosphate mean concentrations co-
varied negatively with degree of marine protection with the highest load, 0.524 (mg/L), being
noted in Kuruwitu followed by Malindi (0.422), then Kilifi (0.326) (P < 0.01). However, mean
nitrates concentrations showed no trend with magnitude of protection even though between-site
differences were statistically significant i.e. Kuruwitu, 0.566 (mg/L), Kilifi, 0.188, and Malindi,
1.402 (P < 0.01).
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Conclusion

These results indicate the potential of marine protection in mitigating against pollution especially
of microbiological nature. That E. coli and nutrients loads didn’t vary similarly with protection
efforts suggests that each of these pollution markers may originate from different sources against
which marine protection has little or no effect. These findings need to be confirmed by multiple
measurement investigations employing analytical tests with better precision.


