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ABSTRACT Techniques were developed for holding and conditioning of eastern oysters, Crassostrea virginica (Gmelin), in a 

recirculating system. Oysters collected in February from public oyster grounds off the coast of Louisiana were maintained in a 

recirculating system for 8 wks. For conditioning, water temperature in the system was gradually raised with a heat pump from l4°C, 

and held at 25°C for 6 wks. Oysters were fed a diet of algal paste (lsochrysis galbana for the first 6 wks and Chaetocerus calcitrans 

for the last 2 wks). Water quality, mortality, Perkinsus marinus infection, gonad development, and physiologic condition (dry 

tissue-to-dry shell ratio, dry tissue-to-wet tissue ratio, digestive diverticula tnbule ratio) were monitored. At weeks 7 and 8, the 

laboratory-held oysters were compared with field controls held at Grand Isle, Louisiana. Water quality in the system remained within 

target ranges. Mortality was low (18 of 300 oysters stocked) and not associated with P. marinus infection. In the laboratory at week 

l, the gonads of all oysters sampled were classified as immature or in early development. By week 5, the gonads of 73% of oysters 

sample.d were classified as mature. Physiologic condition decreased in the laboratory. Field controls reached a higher mean gametic 

stage and were in better physiologic condition at the end of the 8-wk study. These differences were attributed to differences in nutrition 

available between the field and laboratory. This study demonstrated that conditioning of Crassostrea virginica is possible in a closed. 

recirculating system, although improvements in nutrition would be useful. 
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INTRODUCTION 

The eastern oyster, Crassostrea virginica (Gmelin 1791 ), sup­
ports a valuable commercial fishery. The annual harvest value is 

measured in millions of dollars in the United States (MacKenzie 

1996). However, the industry has been plagued with multiple prob­

lems in recent years, resulting in decreased oyster production 

(MacKenzie 1996, Andrews 1991) and creating a need for research 

in oyster genetics. 

This has made necessary the development and improvement of 

culture techniques, including design of recirculating systems for 
holding and conditioning of broodstock. Typically, work is limited 

to the natural spawning period (April to October). and even then 

oysters require repeated monitoring for gonadal maturation. Ad­

ditionally, research away from the coast requires continual moni­

toring and transport of oysters for use in the laboratory. Further 

problems include the costs and labor associated with obtaining 
suitable water sources. Thus, development of a recirculating sys­

tem for holding and ripening of oysters in the laboratory would 

extend the oyster spawning season and expand research opportu­

nities. In addition, such systems would allow containment of ge­
netically modified organisms, including those produced by gene 

transfer (Kapuscinski and Hallerman 1991 ). The ability to condi­

tion oysters in an artificial system is a first step toward contain­
ment of the complete life cycle in the laboratory. 

The reproductive ecology of C. virginica is well described 

(Shumway 1996, Thompson et al. 1996). The primary cue for 
gamete development seems to be temperature, and research has 

addressed the effects of temperature on gametogenesis (Price and 

Maurer 1971, Loosanoff and Davis 1953). Gametogenesis and 

spawning begin with increasing temperatures in the spring and 

summer, and the existence of oysters acclimatized to local 

environments, with specific temperature requirements in reproduc­

tion, have been reported (Loosanoff 1969). Oysters are routinely 

conditioned through temperature manipulation in research hatch­

eries using natural seawater and foods (Dupuy et al. 1977). Labo­

ratory studies on temperature and gametogenesis have utilized 

natural seawater for water exchange in holding systems (Robinson 

I 992, Price and Maurer 1971). Some research has been conducted 

on the maintenance of oysters in a laboratory environment. Tol­

erance levels of oysters to various water quality conditions have 

been reported (Epifanio and Srna 1975, Epifanio et al. 1975), as 

have guidelines for feeding regimes and rations (Epifania and 

Ewart 1977). Several studies have also addressed design and main­

tenance of recirculating systems (MacMillian et al. l 994, Thiekler 

1981). 

The goal of this project was to develop techniques for holding 

and conditioning of C. virginica in a recirculating system. To our 

knowledge, this is the first study on the conditioning of oysters in 

such a system. Oysters collected during winter in Louisiana coastal 

waters were brought into the laboratory, and conditioning was 

attempted over an 8-wk period by incremental raising of tem­

perature from l4°C to 25°C. Laboratory-held oysters were com­

pared with oysters from natural waters before and after the holding 

period. Our objectives during the study were to monitor (1) water 

quality, (2) mortality and disease, (3) changes in gonad condition, 
and (4) changes in physiological condition. 
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