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ABSTRACT 

Coral reef fish biomass is associated with species diversity and a variety of other ecological 

roles that influence reef ecology and fisheries sustainability. Ensuring that fish biomass does 

not fall below critical levels is an effective way of maintaining ecological services. Biomass 

reaches high levels in wilderness seascapes, less so in fisheries closures, and even less in 

accessible reefs depending on gear restrictions. Here, the status of fishable biomass in the 

WIO region is evaluated utilizing predicted data based on models developed from 563 

empirical sites. Empirical biomass in remote areas (>9 hours travel time) had a mean of 1840 

kg/ha (1480;2200 kg/ha, 95% lower and upper confidence intervals) whereas high 

compliance closures had a mean of 990 kg/ha (810;1170 kg/ha). Reefs with gear restrictions 

had a mean biomass of 816 kg/ha (940;690 kg/ha) while those with no restrictions had a 

mean of 510 (340;670 kg/ha). Best-fit models of biomass using forward stepwise regression 

analysis found, in remote wilderness areas that gravity to nearest city, wave energy and 

relative latitude explained 45% of the variance. In high compliance closures, travel time to 

nearest city, photosynthetically active radiation, chlorophyll-a, wave energy, net primary 

productivity and gravity to nearest population were most important and explained 49% of the 

variance. A total of 878 random coral reef sites were generated using the dismo package in R 

for purposes of predicting biomass values in the WIO. Predicted values were then used as a 

wilderness baseline in the absence of humans by setting zero values for gravity and travel 

time to evaluate the status of fishable biomass in the region. Based on the remote baseline 

model, our results show that, in the absence of humans, the mean predicted biomass value for 

the WIO would be 2000kg/ha (1820;2130 kg/ha). Consequently, the fish biomass has been 

reduced to 25, 40, and 50% of pre-human levels depending on management restrictions 

ranging from none, to gear, to closures, respectively. Based on these findings, better 

management is needed to protect species and achieve sustainable fishing.  
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