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ABSTRACT We have developed a novel application for lipid-walled microcapsules (LWMs) in the potential conirol of sabellid
infestations in abalone aquaculiure, The use of LWMs wkes advantage of the filter-feeding nature of the worms, versus the herbivory
of the host abalone. Tnitial observations indicated that the pesi was capable of feeding on particles ranging from 3-30 pm in size.
Lipid-walled microcapsules were prepared using different combinations of lipids (tristearin, tripalmitin, and fish oil) to encapsulute
water-hased solutions. Feeding experiments using worm-infested shells indicated that in a relatively short time (30-60 minp most of
the worms (80—-95%) fed on the LWMs and that large numbers of LWMs were ingested. Fecal pellets containing LWMs were observed
in the rectums of worms within 15-30 min, Feeding efficiency was examined using different concentrations of LWhs. The sabellid
worm was an efficient feeder. Al low particle densities (2.6 % 10° particles/mL), 66.7% of the worms had eaten modest levels of LWhs.
An asymplote in particle density in relation to feeding occurred at 2.6 x 107 particles/mL, with 835 of the worms feeding on large
numbers of particles, In separate observations, LW composed of tripalmitin and fish oil were observed in various stages of digestion
in the stomach, rectum, and fecal pellets of the worms. Microcapsules were also observed in the digestive rract of mud worms, Polyderg
spp. that were also inhabiting abslone shell. The utility of LWMs for delivery of toxing w the sabellid pest holds much promise in

ridding the industry of this nuisance species,

KEY WORDS:
INTRODUCTION

An introduced sabellid polychaete has become a serious pest of
abalone (Halioris spp.) in aquaculiure facilities in California, USA.
The worm cavses shell deformations, stunting of young abalone in
growout conditions, and detracts from the aesthetics of the live
animals for export markets (Qakes and Fields 1996). The hermaph-
roditic nature of the worm, coupled with its short generation time,
and rampant population growth, makes it a serious problem for the
sale of contaminated seed stock, and parlays inte a threat of in-
troductions inte foreign Facilities, and habitats {Culver and Kuris in
press). At present, two treatmenis have been used with little suc-
cess in the control of infestations: lower water temperatures with
resultant decreases in abalone production. and hot wax dips with
considerable losses 1o stock (Oakes et al. 1995, Oakes and Fields
1946, Hot water treatment may, however, prove useful for treating
the warm water species of abalone, H, corrugata, and H. fidgens
(Leighton in press). Cultrists currently harvest infested stock at
suboptimal sizes, and retail infested product at low prices as an
attempt to rid their facilities of the sabellid, and recoup losses (B,
Hullbrock, pers. comm.). Aquaria are then disinfected with fresh-
water rinses and baths.

The sabellid worm has recently been found on native gastro-
pods adjacent to certain aquaculture Tacilities (Culver and Kuris in
press), The escape of the worm, and its potential for significant
negative impact on native species, has led to the suggestion that the
industry destroy all contaminated stocks, and sterilize infested la-
cilities. This action may have dire consequences to the developing
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aquaculture industry. A control method is, therefore, required for
immediate implementation against the worm.

A nondestructive treatment to eradicate the sabellid worms is a
high priority to the nascent aguaculture industry. We have inves-
tigated a lipid encapsulation technique and a rapid assay that have
great promise for use against the sabellid aquaculture pest, Our
primary objective was to experimentally evaluate whether worms
would feed on the LWMs. The secondary objective was to under-
take efficiency trials to determine the relative number of LWhMs
eaten at different concentrations.

METHODS

Lipid-walled Microcapsule (LWM) Production

The method of Langdon (1983) was used to prepare LWMs
composed of tristearin, or tripalmitin and fish oil. In brief. lipids
were melted at 80 1o 90°C and combined with agqueous core ma-
terials water and stains in a ratio of 2.86:1 (grams lipid: mL core)
(after Villamar and Langdon 1993, Buchal and Langdon, 1998,
The ratio of lipid to fish oil (Omega 3 fish oil concentrate, Dale
Alexander) varied as a percentage as 100% lipid, 80:20, and 60:40
{wow). A primary emulsion was formed by sonicating (50%, con-
tinuous, 43 sec, Fisher 50 Sonic Dismembranator, Pittsburg, PA)
the mixture, Polyvinyl alcohol (2%, wiv) was added (80-90°C)
the primary emulsion, and a secondary emulsion was formed by
homogenization (1005, 20 sec, Tissue Tearor, Biospec Products).
The resulting suspension of LWMs was immediately poured into
ice-cold polyvinyl alcohol {100 mL) and solidified. The chilled






