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Abstract. Freshwater fish have often been observed to select microhabitats that minimize their

vulnerability to predators. In order to evaluate this idea, we compared the abundance of
Phallicthys amates between habitats of high and low cover in a tropical freshwater marsh in Palo
Verde National Park, Costa Rica. We measured the overall abundance, sex ratio, relative fre-
quency of pregnant females, and average size in the two habitat types. We found significantly
greater densities of P. amates in areas of higher cover but no difference in the sex ratio between
the two habitats. Both the relative frequency of pregnant females and the average size of indi-
viduals were greater in areas of high cover, but the differences were not statistically significant.
These patterns of microhabitat use are consistent with the hypothesis that freshwater fish choose
microhabitats that minimize their vulnerability to predators. (KKI)

INTRODUCTION (HAD, LMM)

It has been generally observed in
freshwater fish that vulnerable life
stages tend to be found in areas that
provide protection from predators. One
common form of refuge is provided by
aquatic plants. Since different size
classes of fish may be differentially im-
pacted by predation, selective pressure
may have eliminated those individuals
from the population who do not tend to
seek protected microhabitats during
their vulnerable life stages.

We evaluated this theory by mea-
suring the distribution patterns of
Phallicthys amates (Osteichthyes;
Poeciliidae) in a tropical freshwater
marsh and by determining whether or
not the observed patterns were consis-
tent with the predicted use of habitat by
small fish under the threat of predation.
We predicted (1) that greater densities
of fish will occur in areas of emergent
macrophytes because of the greater vul-
nerability of fish to predators in open
water microhabitats, (2) that the aver-

age size of fish will be greater in open
water vs. macrophyte habitat, and (3)

that pregnant females will be more
abundant among the macrophytes than
in open water habitat.

METHODS (HAD)

Our study was conducted in a
marsh in Palo Verde National Park,
Costa Rica, approximately 200m west of
the bird observatory tower. We did a
pilot study in order to choose
appropriate sampling sites and to
practice the sampling techniques.

We established the area of each
sample site by marking off the width of
the seine (2.75m) and traveling a length
of 2m with the net. Fish collected from
each haul were examined for the length,
sex, and reproductive condition of
females. After these measurements
were taken, the fish were returned to the
marsh. Sex was determined by the pres-
ence or absence of the male
gonopodium. Some individuals were
too small to sex effectively; we
classified these as juveniles in our
analysis.
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Figure 1. Mean number of fish caught in each
seine haul in open water versus macrophyte
microhabitats.
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Figure 2. Mean size of individual male and
female fish found in open water versus
macrophye microhabitats.

RESULTS (MBR)

the most abundant fish encountered

We found that P. amates was by far

<
F

o o o o
o P o= 2w 2 W
G = g N U’ W O

'llllllllllllll'llllllllllllllllllllllll

<

|
Open Macrophyte
Site Type

Figure 3. Ratio of mean # of pregnant
females to mean # of large females
(>24.5cm) in open water versus
macrophyte microhabitats.

Mean # of Pregnant Females/Mean # of Large (>24.5cm) Females

(>99% of individual fish). The mean
number of fish per seine haul in open
water samples (17.5) was significantly
less than mean number in heavy macro-
phyte cover (53; t=3.6, p<0.01; Figure 1).
We found no of differences in size dis-
tribution (Figure 2) or sex ratio (Figure
4) between the two habitats. The ratio of
mean number of pregnant females to
mean number of large (>24.5mm)
females was greater in macrophyte
habitat (.280) than in open habitat (.150),
but the difference was not statistically
significant (t=1.50, p>0.1; Figure 3).

DISCUSSION (AAB)

Our results indicate that greater
densities of P. amates are found in mi-
crohabitats of high cover than in those
of low cover. These findings are consis-
tent with the hypothesis that this species
selects microhabitats that minimize pre-



~

[e)}

llll‘lllllllllllllllllllllllllllll

6,1

F S

(e8]

N

—

o

Sex Ratio (Mean # of Females/Mean # of Males)

Macrophyte
Site Type

Open

Figure 4. Sex ratio (mean # of females/mean #
of males) found in open water versus
macrophyte microhabitats.

dation risk, although we cannot rule out
alternative explanations.

24

The lack of preferential distribution
of individuals of smaller size classes in
better protected areas may indicate that
their primary predators are not gape
limited. A thorough search for piscivo-
rous fish yielded none. However, wad-
ing birds were frequently observed in
the marsh. These observations suggest
that the important predators in this
marsh, the wading birds, are not gape
limited with respect to fish of this size
range, and consequently we should not
expect to find a size difference between
habitats.
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