RESOURCE AND HABITAT PREFERENCE OF DUNG BEETLES RESULTS (KKI)

Samuel P. Cook, Krista K. Ingram, and Matthew B. Royer The beetle trap sites in the forest

ad a mean number of forty-eight bee-
es per site and contained at least six
orpho-species, while the grassland
tes had a mean number of three beetles
per site from only two morpho-species
?(Flgure 1). We log-transformed the data
and found a significantly greater abun-
dance of dung beetles in forest habitats
than in grassland habitats (t=5.24,
p<.001).

Abstract. Abundance, diversity, and resource preference of dung beetles were studied in forest
and grassland habitats in Corcovado National Park, Costa Rica. There was a greater abundance
and diversity of dung beetles in forest sites than in grassland sites. The abundance of dung bee-
tles was greater in traps utilizing human dung than in those with horse dung in both field and
pasture sites. These findings indicate that the specialization of dung beetles on different re-
sources or within microhabitats may contribute to the coexistence of over fifty species in the
Costa Rican rainforest. (KKI)

based on statements by Forsyth an
Miyata (1987) that human dung has
higher potential resource value.

INTRODUCTION (MBR)

By utilizing different microhabitats
and food sources in a process known as
niche specialization, similar species are
often able to coexist in a single area.
Costa Rica is home to over fifty species
of dung beetles (Coleoptera:
Scarabaeidae) which use animal dung as
a resource (Janzen 1983). Males dig
holes in the ground, take a portion from
the dung pile, and roll it into the hole.
The female then lays its eggs in the
dung, which the larvae utilize as food.
We were interested in some of the po-
tential mechanisms for coexistence of
dung beetles in Corcovado National
Park, Costa Rica. We examined the
possibility of specialization on the dung
of two different mammalian species,
human and horse, and in two different
habitats, forest floor and open field. We
hypothesized that beetle abundance and
diversity would be higher in forest sites, -
because the rainforest fauna should
provide more types of animal dung
which may increase possibilities for co-
existence. The forest might also be a less
stressful habitat for beetles, as open ar-
eas such as grass fields are hotter envi-
ronments and have harder, dryer soils
which make digging difficult. We fur-
ther predicted that beetle abundance
would be higher when using human
dung than when using horse dung,
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METHODS (SPC)

1N

We selected twelve sites in which
to place the dung beetle traps: six in the
forest off of the Sendero Sirena and six
in the grassland pasture along the run-
way. The sites were =30m apart. Within
each site, we positioned two beetle traps
1m apart, one containing human dung
and the other containing dung from
horses that graze in the front of the
Estacién Sirena at Corcovado National
Park, Costa Rica. The traps were as- Forest
sembled as follows: we first dug a Habitat
cylindrical hole ( 12cm diameter x 10cm
deep) and lined it with a plastic bag.
We then filled this with a 1:1 solution of
alcohol and water. Next, we wrapped
the dung in gauze (about the size of a
golf ball) and suspended it above the
pool with sticks. Beetles attracted to the
dung ball would loose their grip and fall
into the bath

We set the traps late in the after-
noon (1600) and waited at each paired
site to determine which type of dung
was visited first by the beetles. We re-
moved the dung samples early the fol-
lowing morning (=0700) and collected
the trapped dung beetles.
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Figure 1. Mean # of beetles/site in different
habitat types.

As we had predicted, human dung
was signficantly preferred over horse
dung in the forest sites (t=3.55, p<0.02).
However, the pasture sites showed only
a general trend towards human dung
preference (Figure 2), but this trend was
not statistically significant (t=0.92,
p>0.40).

We observed that in eighth of nine
sites chosen in both areas, the first beetle
to arrive at the paired site went directly
to the human dung.

We also observed some size and
site variation in different species of bee-
tles with a large beetle species appearing
only in horse dung traps and one
species appearing only in pasture plots.

DISCUSSION (MBR, KKI, SPC)

The greater abundance of dung
beetles at our traps in forest sites may
have resulted from a greater abundance
of high quality dung in the forest.
Another possible factor explaining the
reduced number of beetles in the open
environment may be the intense heat
stress. Furthermore, the drier, more
compact soil in the open areas may re-
duce the ease with which beetles can
burrow into the ground.
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Figure 2. Dung preference in different
habitat types.

The dung beetles' preference for
human dung over horse dung in both
habitats suggests that they are able to re-
spond accordingly to the presence of
dung with supposed different forage
value. This variable behavior may be an



inherent response to different smells or
may involve the testing and assessment
of the relative quality of two dungs.
Having utilized a matched-pair design
in our experiment, we suggest that this
difference is a real choice rather than
simply a response to the stronger odor
of human dung. Human dung may be
similar to the dung of rainforest omni-
vores (e.g., white-faced monkeys and
other primates) while horse dung is
similar to that of natural forest ungu-
lates (e.g., tapirs and peccaries). Thus,
our results suggest a preference by most
species for omnivore dung over the
dung of an herbivore. The trend in the
open field sites was most likely not sig-
nificant due to the small sample size.
The results for diversity show a
greater number of species in forest sam-
ples. This may be explained by the
higher diversity of animal life in the
rainforest. Higher numbers of animal
species would provide a higher amount
of dung and a high number of dung
types, theoretically allowing for more
beetle specialization. Our results may
not, however, be indicative of the actual
distribution of species between sites. A

comparable sample number of beetles in
both sites is needed for analysis before
relative diversity can be determined.

Two species were found to be spe-
cific to either a particular habitat or
dung type. One large black species was
found exclusively on horse dung in both
habitats, while a small, golden-striped
beetle species was found only in open
field sites on both dung types. Further
research would be necessary to deter-
mine the validity and extent of this
specificity. Those observations and our
results suggest specialization by some
species, which could indicate a
partitioning of dung resources by
potential competitors.
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