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Marine Reserves Substantially Enhanced Herbivorous Fish
Abundance and Thereby Increased Macroalgae Removal
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ABSTRACT  Herbivorous fishes play an essential role in regulating algal growth on
coral reefs. Nowadays, human disturbances and habitat degradation have caused
herbivorous fish populations to decline, resulting in macroalgae overgrowth in coral
reefs. Some studies indicate that the feeding rate and abundance of herbivorous fishes
vary with depths and habitats in coral reefs. However, the relationship between feeding
rate and fish abundance has yet to be examined. Fish abundance increased significantly
in marine protected areas (MPAs) with effective management when compared to areas
of general usage. Increased group size allows individuals to reduce time of vigilance and
focus more on feeding. However, whether herbivorous fishes show foraging behavior in
shoal and if such behavior affects algal coverage remain unknown. Moreover, previous
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studies indicate that algal coverage is lower in depths where higher feeding rates occur,
but how fish abundance affect algal coverage is still unclear. Therefore, we investigated
whether high abundance of herbivorous fish would (1) increase feeding rate through
shoaling and thus (2) more algae is consumed and algae coverage is reduced. We
quantified the feeding rate of herbivorous fish (Scaridae, Acanthuridae, and Siganidae)
across reef profiles (flat, crest and slope) in MPAs and areas for general utilization in
Kenting National Park by underwater visual census. We found herbivorous fishes of
Scaridae and Acanthuridae increased feeding rate in larger shoals. In addition,
Acanthuridae had the highest feeding rate on crests while Scaridae had higher feeding
rate on flats in MPAs. MPAs with higher Scaridae abundance had lower algal coverage.
Overall, this study illustrated that high Scaridae abundance in MPAs proved more
efficient in algae removal, especially when shoaling in a larger group.

Keywords: herbivorous fish, shoal foraging, feeding rate, algae coverage
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8. HEMABENEYHIVEE - WEMEIY(A)/DE Hypnea spp. ~ (B)AL I [MTH
Laurencia brongniartii » $&EF £ RHY(C) R H14441 5% Delesseriacea ~ (D)#5 37 3%/& Valoniopsis spp.
Bt AR (E)/D3EE Hypnea spp. ~ (F)&EE Ulva spp.
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5 B M AR - R BT TH R
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HE NS E GRS E E 4N (Elliott
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