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Abstract. In order to investigate the potential relationship between prey vulnerability and
microhabitat-associated abundance, we compared the abundance of pond snails (Gastropoda:
Physidae) with respect to several habitat parameters which may influence vulnerability to
predaceous wading birds. We measured snail abundances associated with variations in
macrophyte cover, macrophyte type, and depth in the marsh in Palo Verde National Park, Costa
Rica.

We found a significantly greater density of pond snails in zones of dense macrophytes and in
deeper water (>45cm). Snail density was also significantly associated with specific types of
macrophytic vegetation. Observed patterns of snail abundance were generally consistent with
the hypothesis that snail abundance is significantly influenced by vulnerability to predation. -
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INTRODUCTION (KXKI) abundant in areas of Elleocharis and

Typha dominquensis, two species that
provide good cover .
Thus, we asked three questions:

Figure 1. Pond snail distribution in open
Although many factors influence water versus macrophyte microhabitats.
the distribution of organisms, predation
has often been found to be a major
determinant. To test the patterns of
microhabitat selection due to prey
vulnerability, we studied a species of
snail of the family Physidae inhabiting a
tropical marsh in Palo Verde National (2) In such areas, are ponds nails
Park, Costa Rica. found in greater abundance in

Three species of wading birds are deeper waters (>45c¢m) ?
known to prey on pond snails: the little
blue heron (Egretta caerula), the great
egret (Casmerodus abbus), and the wood
stork (Mycteria american). These birds
are visual predators that tend to forage
only along the shorelines of marshy
areas. Thus, we predicted that the
density of snails should be higher in
macrophyte areas where individuals can
effectively hide from predaceous birds.
Within these macrophyte zones, the
snails should aggregate in the deeper
areas, potentially out of reach of the
wading birds.

Furthermore, Carrizosa et al. (1991)
found that snail abundance was
associated with specific macrophyte
types and that snails were most

(1) Are pond snails found in greater
abundance in areas of dense
macrophytic growth ?

_potential predators on pond snails
(88cm), we determined a depth of =~45¢m
to be deep with respect to predator
feeding range.

We took seine hauls of 31m2 and
classified them with respect to depth
and macrophyte cover. For each
sample, we categorized the type of
macrophyte cover as Elleocharis, Typha
dominguensis, Nymphaea, or Eichornia.
We counted all live pond snails and
measured the width of the shell
aperture.

Does abundance differ between
different macrophyte types?

METHODS (HAD)

We conducted a pilot study,
followed a primary study, in a marsh
adjacent to the Rio Tempisque at the
OTS Field Station in Palo Verde
National Park, Costa Rica. In our pilot
study , we made a depth contour map of
a 52m x 36m region of the marsh west of
the bird observatory tower #1 and
located the open water and macrophyte
microhabitats. From this grid and from
the mean height of wading birds that are

RESULTS (MBR)

The mean number of snails per m?
in open water (0.11£0.32) was less than
Mmean number in heavy macrophyte
cover (5.93+3.47). This difference was
significant (t=7.06, p<.001; Figure 1). In
Macrophyte zones, the mean number
ber m? was significantly greater in water
greater than 45cm deep (7.943.14) than
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Figure 2. Mean abundances of pond snails in
open and macrophyte microhabitats of deep
and shallow depths.

in areas of shallow (<35cm) water
(3.3£1.86; t=3.16, p<.01; Figure 2). We
also found that snail distribution was
generally correlated with the four
distinct macrophyte types (Figure 3).
There was no significant difference
between the mean number of snails per
m? in deep open water (0.167£.41) and
shallow open water (0.083+.29; t=0.50,
p>0.5; Figure 2).

DISCUssION (HAD, MBR)

Our results support the hypothesis
that pond snails should be more
abundant under macrophyte cover than
in open water. Although not the only
possible explanation, this observation is
consistent with expected differences in
abundance due to differential prey
vulnerability. Our findings also support
our second hypothesis that more pond
snails would be found in deeper vs.
shallow areas. In addition, our results
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Figure 3. Distribution among specific
macrophyte types.

support the findings of Carrizosa et al.
(1991) that snails were more abundant
among specific types of macrophytes, an
adaptation that appears to provide
protection from predation. Overall, it
appears that snails are more abundant
in areas where they are least vulnerable
to predators.

If predation pressure is indeed
responsible for the observed pattern,
this may be due to (1) active

microhabitat selection by individual
snails or (2) increased rates of predation
in vulnerable habitats. In addition, we
cannot rule out the possibility that
alternative mechanisms, including nu-
trient availability and abiotic factors,
such as temperature, may be responsible
for the observed patterns of abundance.
Comparisons between mean
temperature and snail activity and
comparisons between nutrient avail-
ability and both type of macrophyte
cover and depth would clarify these
ambiguities. In addition, a manip-
ulation in which pond snails are
experimentally protected from pre-
dation could isolate the effect of
predation pressure from alternative
pressures, such as nutrient availability,
that may be driving habitat selection.
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