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EXTENDED ABSTRACT 
Coral reefs, often called the "rainforests of the sea," are critical ecosystems providing essential services such as 

coastal protection, fisheries, and tourism, particularly for Small Island Developing States (SIDS) like Grenada (UNDP, 
2021). Despite covering less than 1% of the ocean floor, coral reefs support approximately 25% of all marine species, 
making them among the most biodiverse ecosystems on Earth (UNDP, 2021). However, these ecosystems face increasing 
threats from overfishing, habitat destruction, pollution, and climate change. Marine Protected Areas (MPAs) are vital tools 
for mitigating these impacts by regulating human activities and fostering ecosystem resilience (Hoegh-Guldberg et al., 
2007). This study examines how varying levels of MPA management influence fish communities in Grenada, focusing on 
three MPAs: Sandy Island/Oyster Bed MPA (SIOBMPA), Moliniere Beausejour MPA (MBMPA), and Grand Anse MPA 
(GAMPA). These MPAs represent a spectrum of management effectiveness, ranging from active enforcement at SIOBMPA 
to limited and no management at MBMPA and GAMPA respectively. 

 
Fieldwork was conducted in May 2024, employing the Atlantic and Gulf Rapid Reef Assessment (AGRRA) 

protocol. Nine sites across the three MPAs were surveyed using underwater visual census techniques along 30-meter 
transects. Fish were categorized by size using a 1-meter-wide T-bar, and biomass estimates were calculated based on 
species-specific length-weight relationships. The study also calculated ecological metrics including the Shannon diversity 
index, fish abundance, and mean trophic levels (MTL) to assess differences in fish community structure among MPAs. Fish 
species were categorized into carnivores, herbivores, and omnivores to examine diet-related patterns in biomass and 
abundance. 

 
The study revealed significant spatial variation in fish biomass, abundance, diversity, and trophic levels across the 

MPAs. SIOBMPA, with active management and enforcement, exhibited the highest biomass and diversity, particularly 
among carnivorous and omnivorous species. In contrast, GAMPA, with no management, had lower biomass and species 
diversity. MBMPA, where management is limited, showed intermediate values. Specifically, the mean trophic level was 
highest in SIOBMPA and MBMPA, which could mean better ecosystem health in these areas. Pairwise comparisons 
showed that SIOBMPA supported significantly higher biomass of carnivores and omnivores compared to GAMPA. The 
differences between MBMPA and GAMPA were not statistically significant, though biomass levels were higher in 
MBMPA for both diet groups. These results suggest that active management and enforcement may be crucial for maintain-
ing healthy fish communities. 

 
This study highlights how varying levels of management may influence fish communities across three MPAs in 

Grenada, providing a baseline assessment of fish communities. Metrics such as biomass, abundance, diversity, and mean 
trophic levels were highest at the actively managed Sandy Island/Oyster Bed MPA (SIOBMPA), while lower values were 
observed at Moliniere Beausejour and Grand Anse MPAs. These findings align with global evidence that active manage-
ment supports healthier ecosystems (Edgar et al., 2014). However, persistent challenges, such as illegal fishing, remain a 
significant concern, even in managed MPAs, highlighting the need for stronger enforcement and community engagement 
(Grenada Coral Reef Foundation, 2024). 

 
The study’s short temporal scope and the lack of habitat complexity analysis are noted limitations, emphasizing the 

need for long-term monitoring to better assess trends. Regular assessments of fish populations, including metrics like Mean 
Trophic Level and biomass, are essential for evaluating the effectiveness of MPAs. Enhanced enforcement, the establish-
ment of no-take zones, and active stakeholder engagement are critical next steps to support adaptive management and 
ensure sustainable use of marine resources in Grenada (Grenada Coral Reef Foundation, 2024). 
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