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Furthermore, colonies were fixed and sampled when time permitted. When the feed-
ing patterns were eventually discerned, there were no colonies available for observing
lophophoral behavior (both species are highly seasonal in Florida). However, as men-
tioned earlier, laboratory observations indicate that feeding in many Bugula species
does involve high degrees of tentacular activity and encagement (Winston, 1978).
Only moderate levels of tentacular activity were observed in B. stolonifera, but since
Winston’s observations were made in still water and the sizes of suspended particles
were unspecified, conditions that would have invoked high degrees of tentacular ac-
tivity or encagement by B. stolonifera may not have been present.

The inferred switch in feeding mode by Bugula stolonifera is induced by increased
flow rate and depends on particle size. The larger B. neritina showed no evidence of
a switch in feeding behavior. However, if particles of larger size or perhaps if faster
flow velocities had been employed, a switch in feeding would be expected. High de-
grees of tentacular activity were observed for B. neritina, including the formation of
cages with its tentacles (Winston, 1978). The reduction in feeding on small and medi-
um-sized particles with increased flow by B. stolonifera is in accord with previous
results (Okamura, 1985).

Best and Thorpe (1983, 1986) provide evidence that bryozoans are capable of altering
the strength of their feeding currents and do so in response to particle concentration. An
alternate explanation for the present results is that the feeding patterns are produced by
feeding currents of different strengths. If this is so, the greater flux of large particles in fast
flow would induce Bugula stolonifera, but not B. neritina, to produce stronger feeding
currents. While this is a possibility, it is considered unlikely since B. stolonifera fed dispro-
portionately on large particles present in mixtures (composed of equal proportions of all
three particle sizes) in fast flow (Okamura, in prep). In this case, if stronger feeding cur-
rents were produced, particles of all three sizes would be expected to be ingested in equal
proportions. It is more likely that the disproportionate ingestion of large particles from
mixtures was a result of selective tentacular feeding.

It is notable that the apparent switch in feeding by Bugula stolonifera entails such
a large increase in capture. Tentacular feeding may involve a much greater energetic
expenditure than ciliary feeding. Only when the gain is great (i.e., many large particles
per unit time) will feeding that involves a high degree of tentacular activity be a worth-
while strategy. Note that a switch to tentacular feeding results in a much greater
amount of “biomass” captured [mean mass of large particles captured by B. stoloni-
fera in fast flow = 30.80 X 197° g (SD = 8.50), of medium-sized particles = 6.21
X 107° g (SD = 1.87), and of small particles = 1.09 X 10~° g (SD = 0.42)]. However,
the costs of ciliary and tentacular feeding are unknown. The reduced surface area
offered by small particles for tentacular contact may preclude tentacular feeding on
particles below a minimum size, or perhaps particles must exceed a certain relative
size to be perceived individually.

Plasticity in feeding behavior and its implications

It is evident that many suspension feeders are capable of great plasticity in feeding
behavior. Alternate feeding techniques are invoked by variations in the suspension
from which they capture their food. These variations may be characteristics of the
prey items (e.g., size, motility, chemistry) or physical properties of the medium itself
(e.g., temperature, density, and the patterns of fluid flow). Since suspension feeders
will regularly encounter suspensions that vary in both physical properties and prey
items, plasticity in feeding response is expected. The study of suspension feeding in
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still water on uniform particles may often provide an incomplete picture of the feed-
ing of many organisms. This is exemplified by the studies of Best and Thorpe (1983,
1986). They argue that tentacular flicking and the more localized ciliary reversal
mechanism that Strathmann (1982) proposes to account for particle capture during
ciliary feeding are not the main methods of feeding employed by bryozoans. They
suggest that, overall, the bulk of particles ingested are those that feeding currents carry
down the center of the lophophore towards the mouth. The importance of ciliary
reversal and tentacular activity in feeding are rejected on the basis of calculating the
number of reversals and tentacular flicks required to explain the ingestion rates they
observed. However, their evidence may be biased due to their use of extremely high
particle concentrations (50-200 cells ul™!), small particle sizes, and the absence of
ambient currents in their experiments. Their study suggests that very high particle
concentrations may swamp contributions to feeding by mechanisms other than the
bulk flow of particles through the center of the lophophore, while this study suggests
that high degrees of tentacular activity depend on both particle size and ambient flow.

Many investigators have studied the relationship between bryozoan colony form
and the patterns of self-generated feeding currents through colonies (Cowen and
Rider, 1972; McKinney, 1977, 1986a, b; Taylor, 1979; Anstey, 1981; McKinney et
al., 1986). Results reported here indicate that feeding currents may not always be of
primary importance in particle capture. The potential for alternate feeding behaviors
should be appreciated when interpreting colony morphology solely in terms of feed-
ing current patterns. Both stenolaemate and gymnolaemate bryozoans display high
degrees of tentacular activity even in still water (Winston, 1978). Tentacular feeding
from faster ambient flow and/or on certain types of prey may provide a significant
source of nutrition for a variety of bryozoans.

Optimal foraging theory attempts to explain and predict many aspects of the for-
aging behavior of animals by assessing foraging tactics in terms of maximizing net
rates of energy gain and therefore fitness (e.g., Schoener, 1971; Pyke 1977, 1984;
Hughes, 1980). Which prey will be the “best” is determined by the energy content of
the prey and the energetic cost to the predator of searching for and handling the
prey. Thus, understanding patterns of prey selection, prey vulnerability, and feeding
behaviors is crucial in the interpretation of foraging strategies. Particle size appears
to relate to prey vulnerability in bryozoan feeding. Flow velocity induces a switch in
feeding behavior that results in a shift in the size of particles captured. Furthermore,
flow velocity appears to control the vulnerability of particles of certain size ranges
even when feeding under one mode (note greater feeding on large particles in slow
flow but on medium-sized particles in fast flow by Bugula neritina). Prey vulnerabil-
ity and patterns of prey capture are thus determined by both the constraints imposed
by flow and by the flow-induced change in feeding tactics. This suggests that the role
of flow on particle size selection and the behavior of suspension feeders merits further
investigation. In addition, a switch in feeding tactics by bryozoans implies that these
organisms perceive and assess prey availability and subsequently adopt the most
efficient feeding mode (i.e., the one that maximizes net energy gain). It appears that
predictions of optimal foraging theory may be applicable to benthic suspension feed-
ers despite their seemingly simple sensory capabilities and sessile existence.
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