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ABSTRACT

Introduction

Mapping  the  spatio-temporal  distribution  of  fishing  effort  and  its  likelihood  impacts  on
marine  ecosystems  is  fundamental  for  supporting  ecosystem  based  management  and
identifying priority areas for directing management resources. This is particularly important
for developing countries where resource allocation is biased against fisheries management
and monitoring  data  is  sparse.  We utilise  free  available  Automatic  Identification  System
(AIS) data to investigate the spatial distribution of fishing effort by mapping the density of
commercial large-scale fishing vessel in the Western Indian Ocean (WIO). We use this to
estimate  a  gradient  of  susceptibility   of  ecosystems  to  potential  negative  impacts  from
commercial fishing.

Methods

Our  approach  couples  the  AIS  data  with  datasets  on  ecosystem  components  such  as
endangered species and existing Marine Protect Areas (MPAs), achieving a potential fishing
impact map for exiting MPAs and identifying new priority areas for fisheries management
and biodiversity protection at a 10 km grid for the whole WIO region. We obtained the AIS
data from the global fish watch  project while marine mammal and sea turtle distribution was
obtained from species distribution maps from the International Union for the Conservation of
Nature (IUCN).  MPAs data  was obtained From  the World Database of  Protected  Areas
(WDPA).

Results

Our results points out to an increased potential  impacts of fishing on MPAs especially in
remote areas whose susceptibility  to the fishing impacts  may be attributed to insufficient
monitoring and surveillance methods, giving a significance to our methodological approach
which could be utilised as an option for low cost monitoring . Another interesting result of
our study is the substantial differences on impacts between territorial boundaries, signifying



different  level  of  protection  and  management  at  countries  level,  area  beyond  national
jurisdiction and areas of international territorial disputes. 

Conclusion:

This study is the first to provide insights on spatial distribution of fishing effort and potential
impacts on ecosystems at a regional scale in the WIO region. Our findings suggest a need to
harmonise management efforts to have a regional focus, which could easily be achieved by
using latest technology and low cost methodologies such as the one used in this study. 
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