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Introduction: 
Coral reefs all over the world are being 
threatened by the impacts of human be-
ings. The establishment of marine pro-
tected areas (MPAs) across the globe help 
protect reef health by limiting pollutants 

and other human impacts that can harm 
the reefs. MPAs are areas where coastal 

industrial and recreational activities as 
well as fishing and on-water activities are 

restricted. 
Successful 
establish-
ment of 
MPAs is de-
pendent on 
several fac-
tors includ-
ing the cur-
rent reef 
health, 
which is 
dependent 
on factors 

like sedimentation, coastal development, 
and local fishing practices. A marine pro-
tected area also needs to be monitored 
and the restrictions need to be enforced 
by local government. Finding an appropri-
ate location to establish an MPA can be 
the most challenging part of the process. 
The Corn Islands off the coast of Nicara-
gua is an ideal location for a new marine 
protected area because the anthropo-
genic threats are low enough to be well 
controlled and other MPAs have been es-
tablished. An MPA soon would help con-
trol the spread of coastal development 
and marine pollution. By analyzing the 
threats to the reef ecosystem surrounding 
the islands, a location for a new marine 
protected area can be found. 
 
Methods: 
This project was executed by using data to 
create a map of the Caribbean showing 
with the following layers present: 

1.National Boundaries 
2.Coastlines: Shoreline based on mean 

high water 
3.Coral Reef Locations: Map of reefs as 

points 

4.Currently 
Established 
Marine Pro-
tected Ar-
eas: in-
cludes 
measure of 
manage-
ment effec-
tiveness 

5.Coastal De-
velopment 
Threat: Adjusted by coastal manage-
ment effectiveness 

6.Sedimentation Threat: Threat from 
sediment and pollution from inland 
sources 

7.Overfishing Threat: coastal fishing 
pressure adjusted by coastal manage-
ment effectiveness 

The area surrounding the Corn Islands is 
one where the coastal development 
threat is manageable, the sedimentation 
threat is minimal, and the overfishing 
threat is currently high but can be curbed 
with enforcement of regulation. The MPA 
around the Corn Islands should be large 

enough to en-
sure proper 
protection of 
the reef area 
and migration 
of animals 

from the Is-
lands to the 
shoreline and 

further out to sea. The distance from the 
coastline of the islands to the border of 
the MPA is approximately 50 miles. This 
protects a large area that can still be prop-

erly monitored. 
I used the in-
tersect func-
tion to find 
the area 
where the 
threats were 
moderate in 
relation to the 
location of the 
island. Visu-
ally, one can 
see the area 
surround the 

larger of the two islands as the obvious lo-
cation for the MPA. 
 
Results: 
The result of this project is the location 
where a new marine protected area can 
be established surrounding the Corn Is-
lands off the coast of Nicaragua. The 
threats to the health of the reef in this 
area are manageable but development on 
the island and tourism are increasing so 
protecting it now should be a priority. 
 
Conclusions: 
This analysis would be more complete is 
data on the development of industries on 
the island were available so that the 
threats could be more localized and spe-
cific instead of being generally around the 
entire island. If data were to suggest that 
one part of the island was more devel-
oped and posed a greater pollution threat 
then that would be able to receive more 
monitoring and enforcing attention. 
 

Sources:  
    World Resources Institute, www.wri.org, 
“Reefs at Risk in the Caribbean.” 
    The Corn Islands, www.bigcornisland.com 
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Figure 1: Central 

America showing loca-

tion of Nicaragua and 

the Corn Islands. Beige 

areas are MPA loca-

tions. Reef locations are 

black points. 

Figure 2: Sedi-

mentation threat. 

MPA has a low 

sedimentation 

threat because the 

islands are ap-

proximately 40 

miles offshore.  

Figure 3: Sedimentation 

and Overfishing threats. 

Overfishing threats are 

medium in the area sur-

rounding the Corn Is-

lands. Fishing is on a 

small commercial scale 

and is managed. 

Figure 4: Threats from 

Sedimentation, Overfish-

ing, and Coastal Devel-

opment. Coastal Devel-

opment threat shown in 

green where medium and 

magenta where high 

Figure 5: Combined threats. The area 

including the Overfishing threatened 

zone is not connected to the areas 

where inland sedimentation and pollu-

tion are a major factor. This combined 

with proper management would in-

crease the likelihood of success for this 

potential MPA.  


