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Health &
Welfare

Experimental microdiets for California
halibut larvae

1 December 2004
By J.P. Lazo, Ph. D. , D. Vargas, B.S. , C. Medina, M.S. , M. Zacarias, M.S. , A. Garcia-Ortega, Ph.D.
 and R. Pedroza-Islas, Ph.D.

Trials carried out at Fish Nutrition Laboratory in Ensenada,
Mexico

The California halibut (Paralichthys
californicus), which is distributed along the
western coast of the United States from the
state of Washington to southern Baja
California, presently supports commercial and
sport �sheries in the U.S. and Mexico. As with
many marine �sh stocks, annual landings have
decreased over time, stimulating research in
aquaculture and stock enhancement of the
species in both countries.

One of the principal research areas in marine
aquaculture is to replace the labor-intensive
and expensive use of live prey during larval
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production with microdiets tailored to the nutritional requirements and digestive capabilities of the
larvae of interest. This development of microdiets requires a thorough understanding of the digestion
processes that occur during growth.

Feeding trial 

The authors recently conducted a study to evaluate the e�ciency of various microdiets to support
adequate growth and survival in California halibut larvae. The feeding trial evaluated three microdiets
produced by different manufacturing techniques.

Following hatching, 2,000 larvae were stocked in round 150-l �berglass tanks at a density of 13 larvae
per liter.
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Halibut eggs from broodstock spawned at the Sea Laboratory in Redondo Beach, California, USA, under
natural temperature and photoperiod were transported to the Fish Nutrition Laboratory of the Centro de
Investigación Cientí�ca y de Educación Superior de Ensenada Department of Aquaculture in Ensenada,
Mexico. Following hatching, 2,000 larvae were stocked in round 150-liter �berglass tanks at a density of
13 larvae per liter.

The larvae were fed live prey enriched with highly unsaturated fatty acids at 5 rotifers per millimeter
from �rst feeding at day 3 to day 16, and artemia at 5 to 7 per millimeter thereafter. Two types of
experimental microdiets were fed in combination with artemia from day 20. The larvae were completely
weaned by day 26.

One microbound diet (MCB) used artemia cysts as a protein source, and the other was a spray-dried
micro-bound diet (MED) based on fresh �sheries products. A commercial diet (ALH) was used as a
reference treatment, with a live-prey-only treatment as a control (CTR). Three replicate tanks were used
for each diet. Growth, mortality, and pigmentation of the larvae were used as response variables to
evaluate the microdiets.

Results
Growth in terms of standard length (Fig. 1), wet weight, and dry weight was signi�cantly (P < 0.05)
lower for the microdiets than the control treatment, but no signi�cant differences were found among
them. However, signi�cantly higher mortality was found for treatments ALH and MCB compared to the
MED and CTR treatments (Fig. 2).

Based on visual observations, larvae fed the microdiets had relatively lower ingestion rates than the live
prey-fed larvae, which would explain the lower growth and survival observed for these treatments.
Interestingly, the control treatment produced a signi�cantly higher percentage (68 percent) of albinism
compared to the microdiets (27 percent).

Fig. 1: Growth of halibut larvae (+/- standard deviation).
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Recommendations
Further research is needed to increase ingestion of the microdiets to provide su�cient nutrients for the
fast-growing larvae. The authors recommend the use of protein hydrolysates of marine organisms such
as krill to increase ingestion rates. In addition, a longer cofeeding period would increase acceptance
and digestion of the microdiets.

Albinism
The possible mechanisms of malpigmentation in �at�sh juveniles need to be evaluated. Light,
substratum and diet are probable causes. In this experiment, the authors suspected differences in fatty
acid pro�le and vitamin A were the likely causes. It is likely the fatty acid enrichment of the live prey
was not adequate for proper pigmentation in California halibut larvae.

(Editor’s Note: This article was originally published in the December 2004 print edition of the Global
Aquaculture Advocate.)
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Fig. 2: Cumulative mortality (+/- standard deviation).
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