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Introduction  
Background:  
Overfishing is a global threat that affects many species of fish and other marine organisms. The fishing 
industry is worth $90 billion USD worldwide annually (FAO 2010). This high demand has led to the 
depletion of fish stocks to the point where many species have reached a point of no recovery. Out of all 
the fish stocks, 32% are overexploited (FAO 2010). This global threat can be seen in The Bahamas 
through the high fishing pressure on the top three local fisheries: spiny lobster, queen conch, and the 
Nassau grouper. These top fisheries have experienced heavy population declines in the past few 
decades (Danylchuk, 2003). 
 In order to protect their marine resources from this threat, the Bahamian government aims to protect 
20% of their coastal waters by the year 2020 (IUCN CBD 2010). Many of the Caribbean nations have 
set out to achieve this goal through the implementation of Marine Protected Areas (MPAs). There are 
currently 19 proposed MPAs in The Bahamas, one of which is in South Eleuthera. This proposed MPA 
is off of Cape Eleuthera and encompasses many of the shallow water patch reefs. 
Problem:  
Previous studies have provided lot of data on the fish populations within the proposed boundaries of 
the MPA. However, there is a lack of empirical data on invertebrate populations within this MPA. This 
is particularly important because two of the top three major fisheries in The Bahamas are invertebrate 
fisheries. This is just one aspect of a larger project to determine the potential effectiveness of the 
proposed Marine Protected Area, but this data is crucial to understanding the larger picture.  

 

Discussion 

 
After assessing important reef invertebrate populations, a few significant trends were identified in the 
data. The most notable findings regarded populations of spiny lobster and sea cucumber.  
  
The spiny lobster was found at a low number of sites throughout proposed MPA, as seen in the in 
figure 7. The mean density was 0.03 per m2, while the percentage of sites where they were present at 
was 22.7% as seen in figure 8. The low density, as well as percentage presence, may indicate that 
Spiny lobster  are suffering pressure from over fishing given that the species is the top fishery in the 
Bahamas. The data collected could provide a baseline for further research on the status of this species. 
  
In contrast, the sea cucumber was the most common invertebrate found on the patches. Sea cucumbers 
are important ecological invertebrates; they filter detritus on the sea floor providing nutrients for other 
marine organisms. Due to this, sea cucumbers can be an indicator of reef health and have. The mean 
density was 1 per m2 and they were present at 94.5 % of the sites as seen in figure 8. These data may 
suggest that placement of an MPA in South Eleuthera would protect a healthy population of sea 
cucumbers, which are known to be important to reef health. Subsequently, Figure 8 emphasizes the 
contrast of the presence of these five important reef invertebrate groups. 
  
This research is a part of a larger project at CEI to determine the potential effectiveness of the 
proposed MPA. After assessing 19 patch reefs, there is not enough data to support or reject the 
proposal of a Marine Protected Area. Future studies should expand on the data collected in a variety of 
ways. It would be beneficial to take into account other habitat variables such as currents, water 
velocity, and coral coverage. In addition, the methods applied for this study could be used to collect 
data from sites in other waters around the Bahamas to compare populations at different locations. This 
study should be conducted multiple times per annum in order to monitor seasonal changes in the 
populations of study species. In addition to this, surveys could be conducted during different times of 
the day to account for some study species, such as spiny lobster, having increased activity levels at 
night. All of these surveys will further assess reef invertebrate populations and help to determine the 
ideal location for a Marine Protected Area. 
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Purpose Statement 
The purpose study of this study is to assess both ecologically and economically important invertebrate 
populations within the proposed Marine Protected Area in South Eleuthera.  
 

Figure 1: Boundaries of the proposed 
MPA in South Eleuthera. 

Figure 2: Satellite image of proposed 
MPA in South Eleuthera. 

Figure 5: A map displaying the sites surveyed within the proposed MPA in South Eleuthera during spring 2015.  

Table 1: The below table gives the characteristics of the patch 
reefs randomly selected within the boundaries of the proposed 
Marine Protected Area in South Eleuthera.  

Results 
Data was collected from 19 patch reefs within the proposed MPA in South Eleuthera from March to 
April 2015 (see Figure 5). The patch reefs varied in depth, height and area (Table 1). The patches 
averaged an area of 10.2 m2, the smallest patched surveyed was roughly 1.7 m2 while the largest was 
38.6 m2. The mean number of organisms seen from each of the observed groups in the study was 
calculated to find the mean density of each species per site. The sea cucumbers had the largest densities 
by a large margin and the spiny lobsters had the lowest. (Figure 6). From the data collected, we were 
able to calculate the percentage of reefs surveyed that contained each group of invertebrates. The 
presence of sea cucumber was roughly 95% in contrast to the spiny lobster which were only found on 
23% of the patch reef surveyed. 

Figure 3: Researchers free dive to examine 
patch reefs within the proposed MPA. 

Methods  

Within the proposed MPA (Figure 1 and 2), 22 patch reefs were chosen for surveying following a 
stratified random design. Characteristics such as area, length, and depth of these patch reefs were 
already quantified by previous studies. Snorkel/free dive surveys were conducted (Figure 3), in which 
researchers counted individuals from five groups of invertebrates considered ecologically and 
economically important. The surveys were a maximum of 20 minutes, during daylight hours, and took 
place within 5-meters of the reef’s outer edge. 
The five groups of surveyed invertebrates (see Figure 4) were selected because of their ecological and 
economical importance in Eleuthera. The data from these surveys can be used to quantify the densities 
of these five groups and state the potential relationship between habitat variables and the numbers of 
these organisms within them. 

Figure 4: The images above portray the five groups of economically and ecologically important reef invertebrates that were preselected for 
the purpose of this study. The images portray (from left to right) the spiny lobster (Palinuridae) , queen conch (Strombus gigas) , sea 
cucumber (Holothuroidea) , urchins (Echinoidea) , and sea stars (Asteroidea) .   

Figure 8: The Reef Invertebrates research group. 

Site Summary 

Mean Reef height 0.89 m 

Height Range 0.54-1.75 m 

Mean Water Depth 2.70 m 

Depth Range 1.9-3.7 m 

Mean patch area 10.2 m2 

Patch area range 1.7-38.6 m2 
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Figure 6: The graph shows the mean density of the five 
invertebrate groups surveyed within the proposed MPA 
in South Eleuthera during spring 2015. Percent Presence of Invertebrates 
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Figure 7: The pie charts above show the percent 
of invertebrates found on the sites surveyed. 


