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"TREE FALL DISTURBANCE AND QUERCUS POPULATION STRUCTURE: A CASE STUDY OF TWO
MONTANE SITES

Table 1. T-test results for five dependant variables of Quercus populations in the ridge and slope sites at Cueric{ Biological
Station, Costa Rica.
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stress induced by wind cause tree falls
(Dyhrman et al. 1993), and wind tends to be
higher on mountain ridges than leeward
slopes. We hypothesized that wind distur-
bance is a more important factor than slope
in causing tree falls, and that oaks in a more
highly disturbed area would be smaller due
to higher rates of turnover. We therefore pre-
dicted that there would be a greater number
of fallen trees on a mountain ridge than a lee-
ward slope, and that the oak trees in the more
disturbed area would have a smaller mean
diameter at breast height (DBH) than those in
the less disturbed area.

METHODS

We sampled Quercus at two sites along
the loop trail at the Cuerici Research Station,
Costa Rica. One site was a flat ridge top ex-
posed to the prevailing northeast wind (ridge
site). The second site was on a south-facing
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We measured the DBH of each sub-
canopy Quercus encountered within 1.75 m of
the center of each belt. We excluded any
Quercus shorter than the height of the mea-
surer (approximately 2 m). Assuming that
canopy-height Quercus would be more widely
spaced than sub-canopy trees, we measured
the DBH of each canopy Quercus encountered
within 3 m of the center of each belt. We also
counted the number of fallen trees encoun-
tered in each belt.

T-tests were used for comparisons
across sites and sub-canopy DBH was log-
transformed for analysis. To meet the assump-
tions of a Chi-square analysis to test for dif-
ferences between ridge and slope DBH distri-
butions, data had to be combined into non-
uniform size ranges (bins). Bin sizes were the
same across sites in the analysis. For ease of
interpretation, results are presented in histo-
grams with uniform-sized bins.

DiscussioNn

We did not observe a significant differ-
ence in the number of tree falls (an index of

log DBH (log cm)

Ridge Slope
Site

Fig. 1. Mean log DBH of sub-canopy Quercus (+ 1
SE) in ridge (n = 47) and slope (n = 30) sites near
Cuerici Biological Station, Costa Rica.
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Fig. 2. Size classes (DBH) of Quercus on protected
slope at Cuerici Biological Station, Costa Rica. Five belt
transects used were each 50 m x 6 m (n = 42 trees).

o o
(e} ~
I

ion of sampled trees)
° o
R (4]
| |

rt
o
w
|

o
(S
I

0 s WA
0000000022 C¢9
PREYBERIFcFaag
™ - T T -

Frequency (propo
o
N

Bin (DBH in cm)

Fig. 3. Size classes (DBH) of Quercus on wind-exposed
ridge at Cuerici Biological Station, Costa Rica. Five
belt transects used were each 50 m x 6 m (n = 61 trees).
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disturbance) between the ridge and slope
sites. Under equal conditions, it could be ex-
pected that slope would be a major factor in
causing tree falls, due to decreased soil stabil-
ity and the asymmetry of tree support struc-
tures. Howevet, our data seem to suggest that
wind and slope contribute to disturbance
equally in the two sites we examined. Simi-
lar rates of disturbance should produce simi-
lar forest structure at both sites. Indeed, the
mean DBH of canopy trees, the density of
canopy and sub-canopy trees, and the ratio of
canopy to sub-canopy tree abundance did not
differ between sites. These similarities sug-
gest that the processes that determine Quercus
forest structure, recruitment, growth rate,
and/or mortality, may be similar at both sites.

Sub-canopy DBH and the overall DBH
distribution, however, varied significantly
between sites. The ridge population structure
was strongly biased towards trees with a DBH
between 1 and 10 cm. The distribution at the
slope site was more even than that of the ridge.
These differences could be attributed to varia-
tion in timing of recruitment or growth rate.
The timing of acorn masts could differ be-
tween sites, affecting the average age of the
understory, or the growth rate of slope trees
is higher than the growth rate on the ridge.
Further, recruitment and growth rate are likely
affected by the under-story composition and
dénsity.

Bamboo was more dominant in the
slope under-story than on the ridge. Carlos

Solano, the proprietor of the study site land,
has proposed that Quercus undergoes a rapid
increase in recruitment following the senes-
cence of bamboo stands at the end of a flow-
ering cycle (pers. comm.). Future research
should quantify oak response to the bamboo
cycle. Understanding the relationship be-
tween tree fall disturbance and oak recruit-
ment and growth patterns is central to inter-
preting the Cerro forest population structure.
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