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Turning Carnivorous Fish into 

Vegetarians 

Fillet Contaminants
PCB 5X Lower

Mercury 4X Lower
FCR 1.46





Atlantic Salmon Diet
Insect Digestibility

Protein 89 ± 3.84
Lipids 92 ± 3.84



Seabass Salmon

Diet ADC % Nitrogen ADC % Carbon ADC % Nitrogen ADC % Carbon

0 % Insect Meal 94.8 92.2 86.0 88.3

30% Insect Meal 90.1 93.2 79.0 78.4

50% Insect Meal 90.2 83.2 83.1 83.2

80% Insect Meal 92.7 92.2 88.7 83.2
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Taurine 

The missing ingredient for development of fish 

free diets for aquaculture? 

Aaron Watson, Ph.D. Rick Barrows, Allen R. Place

Institute of Marine and Environmental Technology

University of Maryland Center for Environmental Science
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• Currently, Zophobas morio take twice as 
long to grow as Tenebrio molitor. 

• However, during the course of their 
lifetimes, they put on biomass at 4.79 
times the rate (Van Broekhoven et al, 
2015), yielding a time-weighted 
average efficiency increase of about 
240% over the more common T. molitor.

• Given the necessity of large-volume 
production to supply the aquaculture 
feed market, among others, it makes 
sense to focus on the species that 
produce the highest yield. 

• Finally, live Z. morio larvae prices are 
3.5x higher than T. molitor in the United 
States, making it a more profitable 
species in the 1-5 year time frame.

Superworms


