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Effect of a size-selective biomanipulation on nutrient release by gizzard shad in
Florida (USA) lakes

Although fish removal for biomanipulation is often highly size-selective, our understanding of the nutrient cycling effects
of this size-selection is poor. To better understand these effects, we measured nutrient excretion by gizzard shad
(Dorosoma cepedianum) of differing sizes from four central Florida (USA) lakes and combined these measures with
gillnet biomass and size-structure data to compare lake-wide effects among lakes and years. Direct removal of P in fish
tissue ranged from 0.16-1.00 kg-P-ha-1-yr-1. The estimated reduction in P excretion due to harvest ranged from
30.8-202.5 g-P-ha-1-month-1, with effects strongly tied to the biomass and size structure harvested. The amount of P
release prevented per kg of fish removed was lower in previously unharvested lakes, due to the initial removal of larger
fish with lower mass-specific excretion rates. Gill net mesh size impacted the size distribution of harvested fish, with
smaller fish that excrete more P per gram being more vulnerable to smaller mesh sizes. In Lake Apopka, decreasing the
mesh size by 1.3 cm yielded P excretion reductions that were 10.7-15.1% larger. Fish harvesting to reduce internal
nutrient cycling can be most effective by increasing total harvest and by harvesting smaller size classes over multiple

years.
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