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Abstract. Based on the theory that bird biomass may be predicted by plant productivity, we hy-
pothesized that bird biomass would be greater in mesic (wet) than in xeric (dry) tropical forest
habitats. Birds were censused in the understory, mid-canopy, and canopy layers of a dry forest
site and a more moist forest site at Palo Verde National Park, Costa Rica. We found greater
species diversity in the xeric habitat than in the mesic and a trend toward greater bird biomass in
the xeric plot, although this difference was not statistically significant. Various reasons for these

differences are discussed. (NLD, JPF)
INTRODUCTION (CRP)

One explanation for relative differ-
ences in avian biomass between sites is
plant productivity. For example, plant
communities that produce more fruits
than others will support more frugivo-
rous birds. Similarly, communities that
produce greater leaf biomass will sup-
port a larger herbivorous insect popula-
tion and thus a greater number of insec-
tivorous birds. We tested this idea
using two sites, presumed to differ in
productivity: mesic and xeric habitats,
respectively, both within the dry
lowland forests of Palo Verde, Costa
Rica during the dry season. The xeric
habitat is more exposed to direct
sunlight and wind both because of its
location on the mountain slope, and
because the abundant deciduous trees
provide limited canopy leaf cover
during the dry season. The mesic
habitat, on the other hand, is in a saddle

which collects moisture and organic
litter, factors that probably contribute to

higher productivity.

derstory would be greater in the mesic
habitat during the dry season due to the
great loss of leaf biomass in the predom-
inantly deciduous xeric habitat.

METHODS (ESM)

We recorded bird abundance and
biomass in two different habitats, a typi-
cal dry forest and a more mesic forest,
both within a tropical deciduous forest.
The forest is adjacent to the Sendero
Cerros Calizos in Palo Verde National
Park, Costa Rica. We observed birds in
seventeen randomly selected sites in the
dry area and in eighteen in the mesic
area. After entering a site, we sat mo-
tionless for 10min to allow the birds to
acclimate to the presence of an observer
and then recorded all birds sighted dur-
ing a 20min interval. For each bird
viewed, we recorded species, time
sighted, time of observation, bird's
length, approximate distance between
bird and observer, activity (perched,
foraging or traveling), and vertical posi-

ond day.

Skutch (1989). For the unidentified bird

lationship between length and weight
for all common passerine birds at Palo
Verde, using information from the
aforementioned reference. We then de-

~termined the weights of the unidentified

birds by using estimated length on the
allometric chart (Figure 1).
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Figure 1. Allometric relationship between
length and weight for common passerines
(several families) at Palo Verde, Costa Rica.

In order to compare the bird
biomass found in our mesic and xeric
forest sites, it was necessary to first cor-
rect our data for the different areas of
forest sampled. This difference was due

mornings. We began sampling at 0900
on the first day and at 0700 on the sec-

Of the identified bird species, adult
weights were taken from Stiles and

species, we constructed an allometric re-

tion. The positions consisted of under-
story (0-2.0m), mid-canopy (2.0-10.0m)
and canopy (>10.0m). Birds that could
not be positively identified were classed
to group (passerine, parrot, etc.). Data
were collected over the course of two

We hypothesized that the xeric
habitat, which should be less produc-
tive, would support less bird biomass
than more mesic habitats. We also hy-
pothesized that the ratios of bird
biomass of the canopy to that of the un-

to the decreased visibility in sites with
thicker vegetation. The mean areas of
the samples in mesic and xeric forest, re-
Spectively, were calculated using the
mean distances between observer and

each bird in each forest type. Each site
was approximated as a circle. The
biomass values for each level
(understory, mid-canopy, and canopy)
and combined totals were divided by
the respective mesic/xeric mean areas to
achieve a standard unit of biomass per
hectare.
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Figure 2. Mean estimated biomass found
indifferent vertical layers and habitats at Palo
Verde, Costa Rica.

RESULTS (JPF)

More than 120 birds were sighted
in total. We were able to identify more
than half of the birds and found approx-
imately thirty species. We observed
twenty-one species in the xeric plots and
only fifteen species in the mesic plots.

We found no significant differences
in the distributions of bird biomass
when comparing mesic and xeric under-
story layers (t=1.09, p>0.2), mesic and
xeric mid-canopy layers (t=0.23, p>0.5),
and mesic and xeric canopy layers
(t=0.10, p>0.9; Figure 2). When com-
paring the overall distribution of bird
biomass between mesic and xeric plots,



we found no significant difference
(t=0.03, p>0.9; Figure 3).

We found no significant difference
between the mesic and xeric plots in the
ratio of the bird biomass of the canopy
to the bird biomass of the understory
(Rank Sum Test, p=68%). Finally, we
compared the distribution of bird
biomass between the mesic understory
and the mesic canopy and found no
significant difference (t=1.36, p>0.1).
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Figure 3. Mean estimated biomass found in
all vertical layers for mesic versus xeric
habitat types at Palo Verde, Costa Rica.

DISCUSSION (TSB)

Our data for this study did not
support either of our predictions.
However, over 120 individual birds of
more than thirty species were sighted.
As a corollary to our expectations of
higher biomass in the mesic habitat, we
would also expect the more complex
mesic environment to support a greater
diversity of species. The greater species

diversity, however, was found in the
xeric habitat.

The discrepancy between our pre-
dictions and results may have been due
to inaccurate assessment of bird
biomass. Vegetation can prevent sight-
ings in two ways. First, it can physically
obstruct a bird from view. We corrected
for the difference in visibility between
the two environments by using the far-
thest sightings to calculate area. This
method may not have given us an accu-
rate measure and may therefore have af-
fected our calculations of bird biomass
per hectare.

The complexity of dense vegetation
can also cause an under-representation
of bird biomass. Complex vegetation of-
fers more refuges for birds, even if they
are within the range of vision. Mesic
habitats contain more complex vegeta-
tion and also lack the uniform back-
ground provided by the sky. It is easier
to isolate the movement of birds against
a solid background. Thus, birds can
blend into the background of leaves and
branches in the mesic habitat, possibly
causing an underestimate of bird
biomass.

This under-representation would
be especially important in the mesic
canopy (or alternatively the bird
biomass of the xeric canopy would be
over-represented). This would cause the
canopy-to-understory ratios to be
changed in favor of the xeric habitat and
would help explain the unexpected re-
sults.

If we were able to record the exist-
ing bird biomass accurately, it may have
been that our predictions were not ap-
plicable at an early stage of the dry sea-
son. This study may have been done be-
fore the discrepancy in available food
resources became significant. We ob-
served that many canopy trees had not

yet shed their leaves, and others were
still fruiting.

Further analysis should include an
examination of feeding habits. This may
lend support to our hypothesis only for
certain types of feeding behaviors. For
example, it is possible that granivores
always have available food resources
regardless of the water stress on an en-
vironment. The inclusion of such grani-
vores would therefore weaken the sta-
tistical support for our hypothesis.
Frugivores as well may not exhibit the
predicted abundances, due to dry sea-
son fruiting of many tree species. Our
prediction might have been supported,
if we had examined only insectivores.
These insectivores might even have been

categorized further by feeding habits,
such as salleying and gleaning. Such in-
formation is necessary for a more dy-
namic understanding of the distribution
of avian biomass.
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