
Methods 
§  Photo quadrats at four sites (2 

each of high and low human 
disturbance) were taken before, 
just after, and three months 
after the storm that occurred in 
late January, 2015 to quantify 
the effect of the storm on 
benthic community 
assemblages (n=352).

§  The impacts of the storm were 
investigated using multinomial 
regression looking at two 
aspects of benthic communities:

Overall changes in substrate The 
changes in percent cover of 
coral, algae, and sediment were 
examined to look at the overall 
changes in substrate 
composition at each site.

Changes in dominant coral 
morphologies 
The impacts of the storm on 
five coral morphologies were 
examined to determine changes 
in structural complexity of reef 
ecosystems and dominant coral 
morphologies. 
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Changes in substrate types:

Figure 1. Changes in the occurrences of substrate types at two sites of low human disturbance (Low1 
and Low2) and two sites of high human disturbance (High1 and High2) with 95% credible intervals. 
A shows the changes in the probability of occurrence of each substrate type across three sample 
times: before- August 2014, After 1-February 2015 (immediately after the storm) and After 2-May 
2015 (3 months after the storm). B shows the changes in substrate composition between the Before 
and After1 sampling times; a negative value indicates a decline in the proportion of that substrate. 
The group “other” includes invertebrates other than coral, hard substrates and sand.

Storm waves on Kiritimati in January 2015; storm damage at a site of low human disturbance; 
Montipora sp. covered in sediment after the storm 

Changes in coral morphologies:

Figure 2. Changes in the occurrences of five coral morphologies at two sites of low human 
disturbance (Low1 and Low2) and two sites of high human disturbance (High1 and High2) with 
95% credible intervals. A shows the probability of occurrence of each morphology across three 
sample times: before- August 2014, After 1-February 2015 (immediately after the storm) and After 2-
May 2015 (3 months after the storm). B shows the changes in morphology composition between the 
Before and After1 sampling times; a negative value indicates a decline in the proportion of that 
morphology. 
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Further Information

§  Contact information:
Email: lszostek@uvic.ca

  
§  We invite you to learn more 

about: research in the Baum 
Lab

      baumlab.weebly.com

Next Steps
§  Incorporating more sites of 

both high and low human 
disturbance into this study

§  Continued monitoring of the 
reef ecosystem to assess 
recovery, as well as the impacts 
of other threats such as ENSO 
events. 

  

§  Coral reef communities are in 
decline as a result of anthropogenic 
and natural threats including storm 
events, which are hypothesized to 
increase in intensity and frequency 
due to climate change 1,2,3,4. 

§  Disturbances have a tendency to 
shift benthic communities to a 
macro-algae dominated state and 
to shift coral species from 
structurally complex reef building 
species to less complex species5,6.

§  These changes lead to a decreased 
ability to support reef fishes which 
thousands of people rely on 
worldwide for subsistence 5,6.

§  This study quantified the impacts 
that a severe storm had on benthic 
community structure on Kiritimati, 
Kiribati.
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§  Our results indicate that coral cover 
and algae cover declined after the 
storm to favour a sediment 
dominated state (Figure 1). 

§  These results were consistent across 
sites of high and low human 
disturbance and no significant 
difference in the magnitude of 
changes between sites of different 
disturbance levels was observed.

§  An insignificant difference in 
changes in substrates between the 
two post-storm sampling times 
indicate that the storm was the 
driver of the changes in benthic 
substrates and that recovery did not 
occur within three months of the 
storm event (Figure 1A).

§  Our results indicate significant 
changes in the composition of the 
five coral morphologies (Figure 2). 

§  The proportion of massive corals 
declined and the proportion of 
encrusting corals increased as 
expected; however the direction of 
change in proportions of the other 
three morphologies were not 
significant in either direction 
(Figure 2B).

§  These changes in the relative 
amounts of coral morphologies has 
important implications for the 
structural complexity provided for 
for reef fishes.


