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Background: 

Mangroves  provide habitat  for  marine  and terrestrial  organisms.  In addition they provide
ecosystem services to human beings, and are one of the most valuable and productive marine
ecosystems on Earth. Mangrove degradation and deforestation has risen by 35% in the past
20 years in Kenya due to overexploitation, coastal pollution, and land conversion for coastal
aquaculture  and  agricultural.  While  the  effects  of  complete  mangrove  destruction  and
conversion are well studied, there is little knowledge of patterns of degradation i.e. thinning
of mangrove cover,  reduction in forest quality,  species composition and its consequences
upon marine biodiversity.  This study aimed at  assessing  mangrove ecosystem functioning
along a forest degradation gradient by focusing on the capacity of forests to deliver habitat
for  biodiversity.  The objectives  included assessing  mangrove  forest  structure  and quality
across  sites,  a  comparison  of  environmental  parameters  across  different  grades  of  forest
degradation to examine possible fluctuations and determining the effects of degradation on
the abundance and diversity of macro-epibenthos. 

Experimental design and methodology:

After conducting reconnaissance, thirty plots of 10x10m were established along the proximal
zone between  Gazi  bay and Vanga.  At  each plot  tree  height  (m),  tree  density  (ind./m2),
canopy cover (%), stem diameter at breast height (DBH) at 130cm above ground level, and
number of cut stems were measured, with stems below 10 cm DBH excluded . The height
was recorded using a 4.8 m telescopic pole with tape markers at 25 cm intervals. Allometric
equations were used to estimate the above ground biomass of trees (AGB). Light intensity
was  calculated  as  a  proxy of  canopy  openness  using  hemispherical  fisheye  photographs.
Within each plot, four pictures were taken during the forest measurements with a fisheye lens
attached on a NIKON D3100, mounted on a tripod 1m above ground, vertically upward from
beneath the canopy. In situ soil temperature at 3 different sites within the plot 10 cm into the
ground and salinity  of  the water  were taken,  while  air  temperature  was gained from the
closest point outside the trees canopy. Triplicate sediment cores were taken each time for
sediment physical characteristics. Soil salinity was measured in the laboratory after samples
were centrifuged and salinity extracted.  Sediment grain sizes were estimated by using the
Mastersizer 3000 laser particle size analyser. A multiparameter was used to acquire  Ph and
Eh redox potential to measure the reducing power which provided a degree of anaerobiois or
anoxia in the soil.

Macrofauna sampling was performed during spring low tide and divided into visual counting
and crabs burrow counting techniques. Crustaceans were counted using randomly selected
quadrats located within the 10x10 plot, with each quadrat established prior to observation.



One  to  three  quadrats  per  plot  were  used  for  Seasrmid  and  Uca  spp.  according  to  the
distribution evenness i.e. large variable distribution = 2 to 3 quadrats, invariable = 1 quadrat.
Density (ind./m2) of crabs was performed by counting burrows. Visual counts were made
with  7* 35 magnification  binoculars  from a distance  of  3.5 m.  Binoculars  counts  of  the
species  was  performed  to  identify  species  and  relative  counts  per  species.  Crabs  within
quadrats were counted after observers remained motionless for 15-30 min. This was done
when the tide had receded, with counts being performed for 15 minutes. Other epifauna e.g.
molluscs were sampled and identified in situ.

Results:

A significant differences in forest quality: biomass (ANOVA df=2 F= 3.603, p < 0.05),cut
stems (ANOVA, df =4, F= 1.798, p < 0.05), stumps (ANOVA df=4, F= 1.139, p = 0.37) was
found. A total of 12 macro-epifauna taxa were recorded from all the sites, with natural sites
showing all  the 12 taxa.  Macrofaunal diversity (H′)  and evenness (J')  varied significantly
between  study  sites,  with  no  significant  changes  at  smaller  spatial  scales.  The  highest
epifauna density was recorded in the natural site (235 ± 406 Ind./m²) whilst totally degraded
site recorded the lowest density (37 ± 111 Ind./m²). Grapsidae and Ocypodidae spp. were the
most abundant taxon in the natural sites, whereas degraded sites accounted for 50 % and 60
% of the total  densities. There were significant differences in Gastropods densities within
sites (ANOVA, df = 3, F = 26.36, p < 0.05), with the natural sites showing significantly
higher densities of macrofauna than all the other sites (Tukeys HSD, p < 0.05). Differences in
assemblage  structure  were  highly  pronounced  between  natural  mangrove  forests  and
impacted sites (ANOSIM, R = 0.329, p < 0.01).

Conclusion:

Since  macrofauna  strongly  play  an  important  ecological  role  assisting  in  flushing  toxic
substances and modifying the oxidation status of the sediment in addition to being source of
food  for  vertebrate  predators  and  inshore  fishes,  these  finding  indicate  that  mangrove
degradation could have important consequences in mangroves and adjacent ecosystems and
functions. With data confirming the hypothesis that a consistent decrease in macro-epifauna
density occur along a degradation gradient,  it  is crucial  to address the role of mangroves
habitat provisioning and to limit the consequences of habitat degradation upon the ecosystem
functioning and services.
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