AQUATIC COMMUNITIES IN BROMELIADS: A STUDY OF ISLAND
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is evident in epiphytic members of the
family Bromeliaceae. These plants
have long branched leaves which
funnel water and detritus into a cis-
tern, creating a favorable habitat for

Data for the present study were
collected on Campbell’s Farm, which is
adjacent to the Monteverde Cloud

Forest Preserve, Costa Rica. All

hat the number of green leaves on a
plant was correlated with its height
r=0.90) and width (r=0.96). This sug-
gests that all of these measurements
are equally representative of size. In
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Figure 1. The diversity of aquatic bromeliad
communities as a function of bromeliad size.

the number of leaves on a plant and

minute aquatic organisms (Forsyth bromeliads sampled belonged to the the field, number of leaves was most the species diversity (Simpson's index)
and Miyata 1984). The presence of same species and grew epiphytically accurately quantified, thus we use 1t as of the aquatic faunal community
these organisms leads to colonization within 3m of the ground. They were our estimate of an individual’s size. within it were not significant (r=-0.23,
by larger, predatory organisms, result- located no more than 20m apart from Those organisms foul}’d n-our n=8, p>0.25; Figure 1). A corre-lation
ing in complex trophic relationships. one another and were chosen to repre- samples were assigned to a “morpho- between number of leaves and
Since larger bromeliads have greater sent a variety of sizes. — species richness yielded
reservoirs of water and presumably The following information was Table 1. Morphospecies found in bromeliads of varying size. _ gimilar results (r=-0.31, n=8,
nutrients, they might be expected to obtained for each sampled individual: Bromeliad Size (#leaves) p>.25).
contain a different community struc- height, measured from the base of the _Morpho-species 9 16 19 20 21 25 35 J8 A correlation between
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of island biogeography, developed by tance between the edges of two leaves e X X X in the 30min time period was
MacArthur and Wilson, which states growing on opposite sides of the plant; X X X X also insignif-icant (r=-0.52,
that larger islands should have greater and the total number of green leaves. X X X X N=8, p>0.1). However, a
species richness and a higher number We then attempted to collect all . X X X scatter plot of these variables
of organisms than smaller islands the liquid contained in each plant's Beetle With Two Spots X X X suggests a neg-ative re-
(Deshmukh 1986).  Accordingly, we cistern as well as between the bases of Jcctle With One Spot X lationship (Figure 2).
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Figure 2. The number of organisms found in

the cistern of a bromeliad as a function of its

size,
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Although our data do not sup-
port our hypotheses, they may not in-
validate basic island biogeography the-
ory. In our study, we may not have ac-
counted for the entire is-land, or there
may have been stronger ecological
forces (e.g., predation) affec-ting the
bromeliad community that counter
the predictions of island bioge-
ography. We did not attempt to sepa-
rate out random influx of new organ-
isms, predation or other similar fac-
tors.

Our objective was to examine
the organisms found only in the water
trapped by the bromeliads, not the en-
tire biota living within the plants. In
addition, we were unable to count
each organism due to time constraints
or to identify positively each species
due to our lack of taxonomic expertise
and available manuals. We had
hoped to identify the trophic level to
which each organism belonged and

elucidate the community structure,
but were unable to do so.

It was difficult to accurately and
consistently sample the water in the
bromeliads. We think that removing
the bromeliad and analyzing the entire
community would be the most consis-
tent sampling method. Perhaps if we
had counted all the organisms living
in the bromeliads we would have ob-
tained results as expected. This would
have indicated that the aquatic portion
of a bromeliad is only a part of the to-
tal community. It may be that non-
aquatic organisms were feeding upon
the aquatic organisms present.

Our strongest correlation was
negative, between bromeliad size and
the number of organisms (Figure 1).
We noticed that the small bromeliads
with large numbers of organisms were
predominantly uninhabited by zoo-
plankton (e.g., copepods) that we ob-
served feeding on detritus. Casual ob-
servation suggests that larger organ-
isms, which may have been feeding on
the zooplankton, seemed to be lacking
in smaller bromeliads, while they
were the few organisms found in
larger bromeliads. This “culling hy-
pothesis” was developed after observ-
ing many of our samples. Comparing
organism size or biomass would be
good questions for future investiga-
tion. We suspect it may be common-
place for the larger organisms to feed
upon the smaller, strongly reducing
their numbers. If our culling hypothe-
sis is correct, biomass and average or-
ganism size should be positively corre-
lated with bromeliad size.

This may not be as contrary to
conventional ecological thinking as it
first appears. If low trophic levels are
turning over rapidly, a static picture of
the biomass might be an inverse

‘yramid. This would be further facili-
ated by a plentiful and continuous
upply of detritus. Another plausible
cenario would be one of boom-and-
yust. If the predators are insect larvae,
hey could cull most of the microor-
yanisms and then undergo metamor-
hosis, no longer depending on the

depleted aquatic community.

Our research barely scratches the
urface of the interesting aspects of
yromeliad communities. Examining

why the equilibrium hypothesis of is-

and biogeography doesn't seem to ap-

ply to aquatic bromeliad communities
s one approach. Other questions we

uggest are what the trophic interac-
ions are in different bromeliads. They

may vary with size or light exposure

bromeliads in gaps may have a more

phytoplankton based community than
ones in non-gaps). Artificial tanks
would be an intriguing way to ap-
proach these questions. Age is almost
certainly positively correlated with
size, but tanks would allow the ma-
nipulation of one variable while hold-
ing the other constant.
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