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approximately 3 years ago and has since consistently given satisfactory
results (Davis and Ukeles, 1961).

The culture apparatus consists of sixteen 5-gal Pyrex carboys as
growth chambers (Fig. 22). Vigorous agitation, by bubbling a mixture
of air and CO2 through the cultures, keeps the contents of the chambers
thoroughly mixed. This prevents stratification and helps to expose
all cells to equal periods of strong illumination. The carboys are
immersed to a depth of 3 or 4 in in a water bath kept· at a desired
temperature, usually 19° ± 1°C. About 3 liter of the algal culture from
each growth chamber are harvested each day, yielding about 1·5 ml
of packed wet cells. The present system, thus, produces daily approxi­
mately 50 liter of algal suspension, averaging 0·5 ml of packed cells per
liter.

A volume of sea water, nutrient salts and antibiotics, equal to the
volume of culture drawn off, is added daily to each growth chamber.
The sea water used is first passed through Orlon filters, previously
described, to remove larger particles. Nutrient salts are then added
and this solution is forced through a ceramic bacteriological filter
(Selas No. FP-128-03, maximum pore size 0·6 JL) into the growth
chambers. Recently, we have been adding to the sea water and nutrient
salts, prior to final filtration, 0'002% Acronize (approximately 10%
chlorotetracycline) to reduce bacterial growth on the ceramic filters.
This concentration of Acronize does not interfere with algal growth
and helps prolong the life of the cultures.

Although Ohlorella sp. and a number of other algae will grow on a
media made from 5-3-5 or 6-3-6 fertilizers, a more elaborate media is
needed for our bacteria-free cultures. Since the requirements of each
of the more than eighty species of marine algae maintained at our
laboratory have not been determined, we use the following as" univer­
sal" media, although it is recognized that the necessity for the various
ingredients has not been ascertained. Two stock solutions of nutrient
salts are prepared and 1 ml of each is used per liter of sea water.

Solution A

Dissolve in 1 liter of distilled water
NaH2P04 20·0 g
Thiamine HCI 0·2 g
Biotin 0·001 g
B12 0·001 g
Pyradoxine HCI 0·1 g
Calcium pantothenate 0·2 g
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Solution B

Dissolve in 1 liter of distilled water
NaNOs 150·0 g

*NH4Cl 50·0 g
Ferric sequestrine 10·0 g
* Media for Isochrysis galbana should omit the NH.CI.
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Experiments conducted at our laboratory have shown that some
species of bacteria are harmless, others are strongly pathogenic, and
still others produce toxic metabolites. It is quite possible, therefore,
for some bacterized cultures of algae to be good larval foods, while
the same algae, with a different bacterial population, may be acutely
toxic. Consequently, for critical evaluation of any phytoplankton
organism as a food for larvae it is necessary to use a bacteria-free
culture of it. Furthermore, in using mass cultures of algae, where there
is always danger of bacterial contamination, it should always be ascer­
tained that the cultures have not become contaminated with toxic
or pathogenic bacteria.

As already mentioned, certain species of algae also produce meta­
bolites that are toxic to bivalve larvae, while other species produce
little or none (Fig. 23). Some of the algae produce so much toxic
material that they are useless as foods because their toxins kill
larvae even when concentration of algal cells is too light to satisfy
larval demand for food. Others, such as Ohlorella (580), produce
some toxic products but are still usable foods, provided that their
concentrations are not too high.

Recently, Davis (1953) and Davis and Guillard (1958) concluded
that presence and thickness of cell walls and degree of toxicity of
metabolites are important factors in determining usability of photo­
synthetic microorganisms as larval food. They showed that the naked
flagellates, I. galbana and M. lutheri, were of approximately equal
value as food for larvae. of the American oyster and induced more
rapid growth than any of the other species tested. Davis also believes
that I. galbana and M. lutheri produce little, if any, toxic external
metabolites which unfavorably affect larvae. This is supported by his
observations that the optimal concentrations of the two forms for
either clam or oyster larvae were at least double the optimal concen­
trations of Ohlorella sp. (Lewin's isolate).

The food value of microorganisms also depends, in part, upon how
completely they meet the food requirements of larvae. It was found,
for example, that a mixture of 1. galbana, M. lutheri, Platymonas sp.
and Dunaliella euchlora induced more rapid growth of both clam
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FIG.- 23. Twelve-day-old larvae of Crassostrea virginica given different algae as food.
Group fed M. lutheri (upper photograph) averaged 169 /-' in length, while the middle
group, serving as control and receiving no supplementary food, averaged 96 /-'. The
lower group, containing only dead larvae, was given S#chococcus sp. isolated from
Great South Bay, Long Island, New York, which produces toxic metabolites.


