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INTRODUCTION
Coral reef ecosystems are the most diverse and complex aquatic communities. Although they 

are diverse as a whole this  diversity is not evenly distributed among habitat  types within the reef 
(Karlson  et al, 2004).  For a keystone species, the corals, diversity was found to be greatest on reef 
slopes, mid-level on crests and lowest on reef flats in a study in the region (Karlson  et al,  2004). 
Although  many studies of coral reef diversity focus on  coral, fewer focus on the other invertebrates 
inhabiting  this  complex  structural  mosaic.  A terrestrial  parallel  might  be  drawn  between  marine 
invertebrates  and  rainforest  insects,  because  both  groups  inhabit  key  structural,  sessile  organisms 
within the community upon which they are closely specialized. Recent work by Novotony et. al. (2002) 
indicates that insect diversity might be less related to specialization and more to the diversity of plants 
present to specialize on. This might have a similar effect in marine invertebrates in that their diversity 
may be influenced by the diversity and abundance of the coral on which they occur. To understand 
patterns of invertebrate diversity between different parts of the reef, with differing levels of coral cover, 
we studied a section of coral reef at Tunku Abdul Rahman marine sanctuary at Gaya Island off the 
coast of Kota Kinabalu in Malaysian Borneo. 

MATERIALS AND METHODS
Field sampling 

We sampled the marine invertebrate assemblages in 12 plots, four in each the mid reef (~im 
deep and 5-10m land-wards from the reef edge), reef crest (~1-2m deep and at reef crest) and the reef 
slope (~2-3m deep) at the Tunku Abdul Rahman marine park at Pulaugaya on 7 August 2007. The 
sampling session began at 1130 with two groups of three working separately. The method included two 
observers placing a 1x1m plastic quadrat on the bottom and actively looking for invertebrates while the 
other recorded the data. The number of specimens found in the respective invertebrate group were 
recorded separately on a underwater slate. 

Statistical analysis
We entered data using OpenOffice Calc and performed analyses using program R 2.3.1. MDS 

analysis was used to determine the similarity between plots. Shanon Wiener Diversity Index of each 
location was calculated. ANOVA was done for each taxa between locations.

RESULTS  
A total  of  180  individuals  in  10  taxon  groups  were  recorded  during  the  survey.  Mollusks  (81 
individuals) and sea urchins (73 individuals) were the prominent groups. 

DISCUSSION

The crest showed the highest diversity of invertebrates, possibly because of the higher abundance of 
potential  micro  habitats  due  to  the  higher  coral  cover.  Moreover,  the  comparatively  lesser  water 
turbulence in shallower waters (above mid reef and reef crest) would possibly favor the occurrence of 
free living invertebrates.     



Bivalves  contributed  for  most  of  the  mollusks  encountered.  They  are  usually  borrowers  and  are 
attached to a substrate. The higher abundance of stable substrates in mid reef and reef crest might have 
accounted for their higher abundance in the two regions. Furthermore, members of the bivalve genus 
Tridacna maintain  a  symbiotic  relationship  with  zooxanthellae  (Allen  & Steene  2003).  Hence  the 
higher availability of sunlight in the two regions may have also contributed to the high number of 
bivalves.

Being sessile filter feeders, crinoids and sponges mostly depend on the water currents and waves to 
find food (Allen & Steene 2003). Thus their higher abundance in the reef slope may be due to the 
higher availability of food due to the nutrients brought by currents . The preference of sponges for 
slopes is also shown by Wood and Aw (2002).
     
The low numbers in some taxonomic groups are probably due to the random sampling followed, and 
might not represent a pattern. Most of the marine invertebrates are cryptic and some are nocturnal, thus 
the actual diversity would be larger that encountered.  

In our NMDS plot we found that there was a significant declustering around the slope plots. T
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FIGURE 1: Shanon Wiener Diversity Indexes for the three regions. 

FIGURE 2. MDSPlot showing the relationship between taxon groups and the plots.   

FIGURE 3. The mean number of invertebrates recorded in the three locations.
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