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different habitats are correlated with changes in devel-
opmental trajectories. For example, Werner (1988)
argued that the size at which organisms should switch
habitats could be predicted from the ratio of growth rates
to mortality rates in the potential habitats. Many models
of marine invertebrate life-history evolution make use of
estimates of planktonic mortality rates as important
parameters (e.g. Vance, 1973; Christiansen and Fenchel,
1979; McEdward, 1997; Levitan, 2000). However, they
often neglect to discuss the possible implications of high
benthic mortality rates for larvae, settling juveniles, or
recent metamorphs (but see Pechenik, 1979 and Haven-
hand, 1993). As a result, these models do not consider the
potential costs or benefits of unencapsulated benthic de-
velopment as an alternative to planktonic larval devel-
opment. Without accurate estimates of relative mortality
rates for offspring developing in benthic versus plank-
tonic habitats, it is difficult to predict the life-history
strategies that will be evolutionarily favorable.

To our knowledge, no field data currently exist com-
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direct contact with the benthos but were occasionally
disturbed by strong currents in which case they were
lifted off of the benthos for brief periods. Baits deployed
in the plankton were attached to the weight/float as-
sembly in a similar manner, with the fishing swivel
affixed ∼3 m above the concrete weight. During the
summer of 2002, a single bait was attached to each











measuring predation on adult brine shrimp on coral reefs
also found that predation was relatively much higher on
the benthos compared to habitats 1.5 to 6.0 m above the
seafloor (Motro et al., 2005). While none of these studies
(nor the current study), provide measures of absolute rates
of predation, all of them suggest that predation rates on
small zooplankton (whether larval or adult stages) are
relatively much higher on the benthos.

In the current study, by analyzing bitten baits in two
different ways (as either present or absent), we were able
to show that the high rates of loss on the benthos were due
to actual predation events and were not an artifact related
to tethering on a complex substrate (the seafloor). For
example, baits were not simply being dislodged by eel
grass or kelp blades upon retrieval from the benthos. For
data collected in Parks Bay, when unflavored baits, which
were intended as controls, were analyzed with bitten baits
scored as being present, there was no significant effect of
habitat on loss rates. In contrast, when this same data set
was analyzed with bitten baits scored as being absent, loss
rates on the benthos increased and there was a significant
effect of habitat (Table 1). Because bitten baits showed
direct evidence of predation events (i.e. clear bite marks
present on the remaining bait), we attribute the high levels
of loss on the benthos directly to predation events and not



megalopal stage of this species makes consistent
migrations up into surface waters at night (Shanks,
1986; Hobbs and Botsford, 1992) as well as in the early
morning (Park and Shirley, 2005). For megalopae that
are not tethered to the benthos, such a behavioral change
may reduce the susceptibility of megalopae to benthic
predators during the night as has been shown for the
larvae of spiny lobsters (Acosta and Butler, 1999).

4.3. Inter-habitat comparisons and models of life-
history evolution

With few exceptions, previous studies of larval mor-
tality have compared predation rates on free-swimming
planktonic larvae with rates of loss for brooded or encap-
sulated embryos developing on the benthos (Rumrill,
1990; Morgan, 1995). Loss rates for benthic developing
embryos may be greatly reduced by the addition of
protective structures, placement in sheltered sites, or other
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