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THE HOL CHAN MARINE RESERVE AND ITS ROLE IN MAINTAINING BELIZEAN FISH POPULATIONS

Emily Floyd
  
Predatory fishes, such as snapper and grouper, are essential in maintaining the health of coral reef ecosystems.  Because these fishes are at the top of the food chain, their removal from coral reefs can throw off the delicate balance between organisms from different trophic levels.  Large predatory fishes are essential for the maintenance of fish populations because of their high spawning potential.1  Unfortunately, they are also important food fishes in the Caribbean.  When snapper and grouper are overfished, fishermen are forced to target some of the less palatable fishes for their livelihoods.  These include some herbivorous fishes, which are important in controlling macroalgal abundances on reefs.  As herbivorous fishes are removed from reefs, macroalgae proliferate and begin to smother living coral colonies, leading to coral bleaching and death.  Studies have shown that fish yields have increased in areas adjacent to marine reserves due to adult (post-settlement) movement from reserve to fished areas.  Scientists refer to this movement as the ‘spillover effect’.2  The establishment of marine reserves is necessary to ensure the future viability of the fish populations with that of the coral reef system.


We used a rapid assessment technique3 to census Belizean fish populations in May 1999.  Fish length and abundance data were taken at sites both inside and outside the Hol Chan Marine Reserve (established in 1987) in northern Belize, and in non-reserve sites in southern Belize.  We estimated fish abundances and lengths from the center of a cylinder with a 7.5m radius.


Our data show that fishing restrictions are having a positive effect on fish populations on reefs inside and outside of the Hol Chan Marine Reserve.  We found that snapper are larger and more abundant on northern patch reefs inside and outside of the reserve relative to those living on southern patch reefs.  Although seabass abundances were fairly similar at northern and southern sites, seabass were much larger on northern sites inside and outside of the reserve than they were at the southern sites. This suggests that fishes from the reserve are migrating to nearby reefs, thereby contributing to fish populations in adjacent reef ecosystems.


The Hol Chan Marine Reserve appears to play an important role in maintaining fish populations.  Fishes are larger and more abundant inside the reserve, and are contributing to coral reef health outside the reserve as they ‘spill over’ into adjacent northern reefs.  Without the establishment of marine reserves, food fish are likely to become scarce, as we observed on southern reefs which do not receive the benefit of spillover from a nearby reserve area.  The establishment of the Hol Chan Marine Reserve is also helping to maintain reef health outside of the reserve by allowing local community members to earn their living through ecotourism.  People who formerly worked as fishermen are now tour and dive guides.  Because community members benefit directly from reef preservation, they are more willing to support the future expansion of the reserve.  (Supported by the Elizabeth B. Horner Fund and the Culpeper Foundation)
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