the parallel stance is indeed a major part

important roles in determining an
in the D. pumilio aggressive interactions.

individual's aggressiveness.

Thus, further investigation should
be done both in the field and in the lab
to determine how long it takes a male D.
pumilio to investigate a territory thor-
oughly enough to decide whether it is
worth defending. Our list of aggressive
behavioral classes and their ranks, al-
though purposefully assigned is not
complete. We observed several interac-
tions which did not fit into the general ,
categories. For instance, in many trials Grabowsky, T. In Dartmouth Tropical
we observed that the frogs would adopt Ecololgy 1991. eds. Grabowsky &
a stance parallel to one another. This in- York.
teraction as well as the ones which we
used in this study should be examined
in further detail. This could reveal
whether the weighted ranking proce-
dure we used is accurate and whether
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INTRODUCTION (NLD)

A short-lived community of aquatic
invertebrates occurs within the water-
filled bracts of some Heliconia species.
Heliconia wagneriana grows primarily in
disturbed areas and is abundant at the
La Selva Biological Reserve, Costa Rica.
Preliminary observations suggested that
patterns of abundance may be consistent
with the Equilibrium Theory of Island
Biogeography (MacArthur and Wilson
1967), which states that large islands at
equilibrium will have higher immigra-
tion and lower extinction rates than
smaller islands, and therefore will have
higher species richness than small is-
lands. In our study we defined islands
(1) as patches of H. wagneriana and (2) as
individual bracts. Random dispersal
events and dispersal agents (i.e., hum-
mingbirds) are factors that contribute to
immigration and subsequently affect
species richness and abundance. Since
dispersal agents are more likely to travel
within a patch than between patches, we
would expect to see greater dispersal
within large patches, leading to higher
species richness in the individual bracts
of larger H. wagneriana patches. We
predicted that species richness (1) would
be greater in bracts contained in large
patches than in small patches and (2)
would increase with increasing bract
volume. While the Equilibrium Theory

Crump, M.L. 1983. In Costa Rican
Natural History. Chicago: University
of Chicago Press. pp. 396-398.
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AQUATIC INVERTEBRATE COMMUNITIES OF HELICONIA WAGNERIANA
BRACTS IN LARGE AND SMALL PATCHES

Nicole L. Drake and Jennifer P. Field

Abstract. In this study we examined aquatic invertebrate communities of Heliconia wagneriana
bracts at La Selva Biological Reserve, Costa Rica, in order to test whether the Equilibrium Theory
of Island Biogeography applies to these isolated communities. We defined "islands" both as
patches of H. wagneriana and as individual bracts within an inflorescence. We found that species
richness increases with increasing patch size and bract volume. We also found that bract age is a
better predictor of total abundance than either patch size or bract volume. (NLD, JPF)

of Island Biogeography does not make a
prediction regarding abundance, we ex-
pected that total abundance would fol-
low the same pattern as species richness.

METHODS (JPF)

We conducted our study on 12-13
February 1993 at La Selva Biological
Reserve. We collected aquatic inverte-
brate communities from four separate
patches of H. wagneriana. Two of these
patches were small with areas of 4.2m?
(16 inflorescences) and 4.6m? (32 inflo-
rescences), respectively, and two patches
were large with areas of 463m? (166 in-
florescences) and 305m? (113 inflores-
cence), respectively.

Five H. wagneriana inflorescences
were randomly selected in each patch.
Samples (contents of bracts) were re-
moved from the bottom bract of each of
the 5 inflorescences in each patch and
measured. The bracts were then cut
from the inflorescence and rinsed to re-
move any remaining invertebrates.

The number of open bracts per in-
florescence sampled was also recorded.
H. wagneriana bracts open from the bot-
tom up; the lowest bract is the oldest
bract. In this study, the number of open
bracts per inflorescence was considered
a measure of relative age.
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abundant OTU observed, with 136 total
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DISCUSSION (NLD)

Our results suggest that certain
patterns of species richness in H. wagner-
iana patches and bract communities can
be predicted by the Equilibrium Theory
of Island Biogeography. We found that
the bracts in large patches support sig-
nificantly greater species richness than
those in small patches and that species
richness is positively correlated with
bract volume. We also found that
species richness was independent of
bract age (Figure 2a). Therefore, it is
possible that bracts achieve an equilib-
rium in which extinction rates are lower
in both the bracts of large patches and
the large individual bracts, creating
higher species richness. However, due
to the ephemeral nature of the bracts, it
is questionable whether bracts are able
to reach equilibrium. For this reason,
other factors, aside from immigration
and extinction, may influence species
richness.

We observed a significant relation-
ship neither between total abundance in
bracts contained in large and small
patches nor between total abundance
and bract volume. Instead, total abun-

dance appears to be correlated with age.
Limited by their brief existence, bracts
may not reach carrying capacity, and
therefore abundance would not be ex-
pected to increase with volume but
rather with age; over the course of time,
there would be a greater cumulative
number of random dispersal events for
the older bracts.

Finally, if bract age determines to-
tal invertebrate abundance, and if bracts
of varying age are found dispersed
throughout large and small patches,
then patch size should not influence to-
tal abundance. Since our results do not
support our prediction that bracts in
large patches would support greater to-
tal abundance than those in small
patches, it seems age instead of patch
size may play a central role in determin-
ing total abundance.
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