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Abstract. In this study, we examined bird populations and their food resources in three sites of
varying successional stage at Corcovado National Park, Costa Rica. We measured the densities of
fruits and flowers and the abundance of insects in each site and compared them to the number of
birds captured in each habitat that feed on each type of resource. Results indicate that relative
bird abundance was highest in the secondary growth site, where we found the greatest numbers
of flowers, fruits and insects. Flowers, however, were the only resource for which increased
density correlates positively with the abundance of birds feeding on that resource. Our results
imply that nectarivorous birds are closely associated with increased floral abundance in disturbed
habitats. (MS)

INTRODUCTION (JPF) have greater abundances of flowers,
fruits, and insects at the shrub level.

Various tropical forest habitats
offer different food resources to birds.
In this study we attempted to determine
whether the relative abundances of birds
were related to the availability of their
required resources. To do this we
examined the abundances of birds in the
following three feeding groups: (1)
frugivores, such as manakins and
thrushes, that consume berries; (2)
nectarivores, such as hummingbirds,
that consume the nectar from certain
flowers; and (3) insectivores, such as
flycatchers that consume insects and
other arthropods (Stiles and Skutch
1989). We also measured the relative
abundances of flowers, fruits, and in-
sects. We sampled in three forest
habitats: primary growth, intermediate
growth and a secondary growth (see site
descriptions below).

We expected to find a greater
diversity of frugivorous, nectarivorous,
and insectivorous birds in the secondary
growth forest than in the primary or
intermediate growth forest sites. This
hypothesis is based on the assumption
that the secondary forest supports a
denser understory than the primary or
intermediate forests, and thus would

METHODs (DBK, ESM)

Corcovado National Park, Costa Rica
from 29-31 January 1993. We placed six
2m x 12m mist-nets in the understory in
three types of forest. The primary site

relatively sparse understory vegetation.
The intermediate site was located on the
by Cecropia, Ochroma, and various palms.
Sendero Naranjo and consisted of a

sparse canopy of Ochroma and a dense
understory of Heliconia and Piperaceae

were not used in this study).
abundance we took five insect sweep

randomly selected in each habitat.
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This study was conducted at

was located on the Sendero Jack and
was dominated by tall canopy trees with
Sendero Esparales and was dominated

The secondary site was found on the

shrubs. We sampled one morning at
each site, keeping the nets open from
0630 to 1030. For each bird netted, we
recorded species, along with various
morphological measurements (which
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Figure 1. Abundances of different feeding
types in different forest habitat types in
Corcovado National Park, Costa Rica.

To sample for fruit and flower
diversity and abundance, we recorded
all fruits and flowers currently ripe or in
bloom, respectively, in a 1000m? plot of
each habitat. The plot consisted of a
10m x 100m transect, centered along the
main trail of the sample plot. All fruits
and flowers found within this area were

_counted, excluding Piperaceae.

As some birds fall into more than
one type of feeding group, we created a
four-point rating system so that we
could examine the relative amounts of
nectarivory, insectivory, and frugivory
at each site. For example, the long-tailed
hermit (Phaethornis superciliosus) is
mostly nectarivorous but spends some
time foraging on spiders and small
insects. To take this into account when
totaling foraging types, we scored this
bird as Nectarivore: 3, Insectivore: 1.
Such determinations were made for each

‘species, based on information given in

Stiles and Skutch (1989). The wfp
statistic was defined as the number of
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Figure 2. Abundance of nectarivores in each

forest habitat type as a function of flower
density.

<

birds in a given site weighted for food
preference as above. Once all the
individuals were rated, we compiled
totals of the different foraging types
found in each habitat and then used
these numbers; first, to compare for-
aging types across habitats and, second,
to see how these data correlate with
abundances of flowers, fruits and
insects.

We excluded from the sample two
species found in the primary plot. Both
were woodcreepers (Dendrocolaptidae)
and although they are insectivores, they
harvest insects from bark, a microhabitat
that we did not sample.

RESULTS (ESM)

Excluding the two species
mentioned above we netted nine birds
in both the primary and the
intermediate forest sites and twenty-
nine in the secondary forest site. There



were more insectivorous and nec-
tarivorous birds (wfp) in the secondary
20
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Figure 3. Abundance of Frugivores in
each forest habitat type as a function of
understory flower density.
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Figure 4. Abundance of insectivores in
each forest habitat type as a function of
understory insect density.

forest while the number of frugivorous
birds (wfp) remained nearly constant
across the three forest types (Figure 1).

There was a strong relationship
between the number of nectarivores
(wfp) and flower density. This was
largely due to the high flower
abundance and associated humming-
birds in the secondary growth forest
(Figure 2). In contrast to our
hypotheses, the primary growth forest
also had a substantial density of flowers,
but few nectarivore (wfp), while the
intermediate growth forest has low
density of flowers and nectarivores
(Figure 2).

Similarly, there was a high fruit
density and high number of frugivores
in the secondary growth forest.
However, no correspondence between
frugivores and fruit density in the pri-
mary or intermediate growth forests
was evident (Figure 3).

Lastly, a strong correlation between
insect abundance and insectivory was
found in the secondary and primary
growth forests. The intermediate
growth forest also had a high number of
insectivores, but no corresponding
insect density (Figure 4).

DISCUSSION (MS)

Although we were not able to test
our data statistically, we found the
largest number of birds in the secondary
growth site, the habitat with the highest
density of flowers and fruits and the
highest abundance of insects. In addi-
tion, the proportion of nectarivorous
birds in the three sites was positively
correlated with flower density, further
underscoring the contrast between areas
in different stages of successional
growth. This relationship seems reason-
able due to the fact that flower types
present in the secondary growth forest

appeared to be those pollinated mostly

by nectarivores such as hummingbirds.

The relative abundance of fruit at
each site, however, did not prove to be
an accurate indicator of the proportion
of frugivores. Many frugivores were

_netted in the primary site, the un-

derstory of which was devoid of fruits.
Similarly, insect abundance between
sites did not vary directly with the

_ weighted number of insectivores. We

therefore, cannot reject the null

_ hypotheses that the proportion of in-
 sectivorous, nectarivorous and fru-

givorous birds does not vary directly
between habitats with the proportion of

_ their respective resources.

While both fruit abundance and
insect diversity were measured
quantitatively, more replicates would
have been useful, as well as sampling
each resource using multiple techniques.
For example, we could have estimated
insect abundance more accurately with
Malaise traps in addition to sweep nets.
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Fruit abundance may be quite variable

from week to week, and birds do not

necessarily move in response to a single
resource. Thus, sampling for fruits
throughout the season might prove
more effective for predicting the relative
number of frugivores in different
habitats.

Although our hypothesis was not
supported, the observed relationship
between nectarivore abundance and
flower-rich habitats may have important
implications for areas of high habitat
fragmentation or for systems of isolated
patches of forests. We expect a trend to-
ward increased proportions of nectar-
feeding birds in the total bird
population due to declining primary
forest area. We believe a longer, more
extensive, study of resource availability
and composition of bird populations in
different habitats would be useful for a
more complete understanding of these
relationships.
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