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Abstract. We compared fish abundance in large and small tidal pools both during the day and at
night along the shoreline of Corcovado National Park, Costa Rica. As expected, we found that
the number of fish increased with tide pool area. In addition, the number of fish in cumulative
small pools was greater than the number of fish in larger pools of equivalent area in both day and
night surveys. The results suggest that smaller pools may provide superior habitats for smaller
fish, possibly by protecting them from larger fish or creating more pool edges suitable for territo-

ries. (NLD)
INTRODUCTION (EDOH)

As the ocean recedes at low tide,
tide pool microhabitats remain and en-
dure hours of exposure and, subse-
quently, fluctuations in physical condi-
tions. During this time, the temperature
rises, salinity increases, and dissolved
oxygen content decreases until the tide
returns. Tide pool inhabitants must be
able to survive in these conditions of
more rapid and extreme variation than
found in the ocean. Due to such pres-
sures, few fish species are able to inhabit
tide pools permanently . Members of
one family, Gobiidae, however, are
permanent, territorial residents of such
pools. For the species of this family and
others that can acclimate to the large
fluctuations, a tide pool can be a haven
from predation and a valuable foraging
location.

In this study, we viewed tide pools
as islands of suitable habitat and inves-
tigated how island area compares to fish
density. Specifically, we examined
whether large tide pools could support
more fish per unit area than a group of
small pools totaling an equivalent area.
Larger pools might be able to support
more fish per unit area due to their in-
creased stability; temperature fluctua-
tions are greatly reduced, creating more

constant salinity and dissolved oxygen

levels. In addition, the increased water

depth potentially allows for more and
larger fish, as well as increased food re-
sources and shelter.

Conversely, a collection of small
pools might contain more fish than a
large pool of equivalent area, as the in-
creased variation in temperature, salin-
ity, dissolved oxygen and habitat type
could result in more potential niches for
different fish to fill. Furthermore, the
absence of large fish and the subsequent
decrease in predation pressure would
allow for higher numbers of small fish.
To examine these idea, we examined
occurrence of fish in tide pools of
different sizes during low tide, both
during the day and at night.

METHODS (STD)

A 200m transect was established
parallel to the shoreline at Corcovado
National Park, Costa Rica about 100m
south of the Rio Sirena. The sampling
area along this transect was =75m from
the edge of the water (at low tide) to the
tree line, was composed of sandstone,
and was fully exposed at low tide.

Within the sampling area we sam-
pled all tide pools larger than 1m?2, 2cm
deep and smaller than 60m?2, 40cm deep,

for a total of forty pools. All of the tide

pools examined were discrete pools had
no flow or of water during low tide.
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Figure 1. Diel temperature change vs. tide
pool area in Corcovado National Park, Costa
Rica.
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Figure 2. The # of total fish in diurnal tide

pools for cummulative of small tide pools

compared to singlepools of equivalent area.

For each tide pool, we measured
average length, width, depth and tem-
perature during daytime and nighttime

low tides on 29-30 January 1993. Fish in
each tide pool were counted, identified,
if possible, and categorized as either
small (6cm) or large (>6cm).
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Figure 3. The # of total fish in nocturnal tide
pools for cummulative of small tide pools
compared to single pools of equivalent area.

In order to test our model we plot-
ted the number of fish by adding their
numbers consecutively in small pools
(for an increasing cumulative area). We
then graphically compared the data for a
single pool to a point on the curve rep-
resenting a number of small pools of
equivalent area.

RESULTS (NLD)

We found that increased tempera-
ture variation was inversely correlated
with increasing pool size (r2=.536, p<.05;
Figure 1). This suggests that larger
pools have more stable temperatures
than smaller pools.
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Figure 4. The # of gobies in diurnal tide pools
for cummulative small tide pools compared to
single pools of equivalent area.
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Figure 5. The # of gobies in nocturnal tide pools

for cummulative of small tide pools compared to

single pools of equivalent area.

In both diurnal and nocturnal
tide pools the number of fish in
cumulative small tide pools was greater
than the number of fish in single pools

of equivalent area (Figures 2 and 3),
Similarly, the number of gobies in
cumulative small pools was greater than
the number of gobies in single pools of
equivalent area for both diurnal and
nocturnal pools (Figures 4 and 5).

Finally, we compared the total
number of large fish found in both the
large and small pools, and found their
numbers to be greater in the large than
in the small pools for both day and night
samples (Figure 6).
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Figure 6. A comparison of large fish (>6cm)
found in large and small pool during both
night and day.

piscussioN (EDOH, STD)

Our data supports the idea that
large tide pools would support fewer
fish than a group of small tide pools of
the same area. This theory holds true
both for the total fish population and on
a family specific level, when gobies are
examined, for both diurnal and noctur-
nal tide pools. The larger temperature
fluctuations in the small pools (as
shown by our regression analysis;

Figure 1) and the strong correlation of
he variation with salinity and dissolved
oxygen levels would suggest that small
pools are less hospitable to many species
han larger pools. However, large
predatory fish were never found in the
mall tide pools. Thus, it would appear
hat the variation of habitat and the lack
of large predators in the small pools to-
gether are stronger factors influencing
he preferential selection of these tide
pools than is temperature stability .

In addition to increased habitat

_variation in smaller pools, territoriality

may also play a role in the selection of
small tide pools. Many of the fish stud-
ied, especially the gobies, are territorial
with territories that are often deter-
mined visually. It is possible that an ac-
cumulation of small tide pools, because
of their physical separation, can harbor
more territories than a single pool of
equivalent size.

In conclusion, we found that ana-
lyzing tide pools as islands of resource
can be a valuable method for trying to
understand of the intertidal zone.



