parrotfish and its potential effect on the

traits that alter the visual morphology of
grass beds in which they forage.

the grass, as long as this alteration does
not add additional costs. In other
words, if a mutant grass with narrower
blades were to occur, it would fair quite
well as the parrotfish would chose not to
eat it. Further research will increase our
understanding of visual recognition in
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Thalassia.

INTRODUCTION (TSB)

Sea grass beds, usually comprised
of dense stands of turtle grass (Thalassia
testudinium), are highly productive sys-
tems. Primary productivity by the
grasses themselves, as well as by large
epiphytic communities that utilize the
habitat provided by the grass blades,
can support a diverse community of
primary consumers. The nutrients con-
tained in the plant matter is released to
the primary consumers in two ways:
primarily, the nutrients are released via
detritus as the biomass naturally decays
or with disturbance (biological or physi-
cal) speeding this process. Second, some
direct consumption of Thalassia by fish
and urchins occurs, apparently solely a
Caribbean phenomenon (McRay and
Phillips 1980).

In the Caribbean, over thirty
species of fish feed directly on the turtle
grass, parrotfish being particularly im-
portant (McRay and Phillips 1980).
Some of these herbivores are permanent
residents of the beds, but most migrate
from the reefs to take advantage of the
nutrients available in the beds.

In addition to food, the dense sea
grass beds provide shelter from preda-
tion; predation has been shown to be
lower in more structurally complex
habitats (Bell and Westoby 1986).

BEDS
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HERBIVORY UPON THALASSIA TESTUDINIUM INSIDE AND OUTSIDE OF DENSE

Thomas S. Bansak, Adam A. Blue, and Linda M. Mizak

Abstract. Sea grass beds of Thalassia testudinium provide a habitat for a great abundance of herbiv-
orous fish, as food is highly available and the grasses provide some refuge from predation. We
examined if selective herbivory by fish was evidenced by greater herbivory inside beds, where
both efficient foraging is possible and protection from predation is provided. We found a trend
of decreasing herbivory with the increase in cover. The results suggest that the migration of fish
between the back reef and sea grass beds cause high levels of herbivory on isolated patches of

Because turtle grass beds provide both
an abundance of food and some shelter
from predation, they serve as ideal loca-
tions for nurseries of many fish species.

The dense beds also provide pro-
tection for individual grass plants them-
selves. The beds may serve as a refuge
from herbivory, and it may be advanta-
geous for individual plants to be inside
the beds as opposed to outside of them,
as there may be a dilution of the her-
bivory among individuals within the
bed.

However, herbivores may also se-
lectively browse in areas of higher plant
density, as they can feed more efficiently
in those areas. This selectivity of dense
patches can cause higher mortality and
damage to individuals, negating any ef-
fective reduction in herbivory provided
by existing within a dense patch.

We wished to examine these op-
posing trends, and measured levels of
herbivory onindividual plants that were
in sea grass beds and those in isolated
patches outside of the beds.

METHODS (AAB)

On 19 February 1993, at the
Discovery Bay Marine Laboratory,
Jamaica, we collected Thalassia blades of
roughly equal size that did not show



any signs of herbivory. We divided the
turtle grass into twenty-four bundles of
eight blades each. Each bundle was

On 21 February 1993, we collected
the Thalassia blades at 0815 and ranked
the level of herbivory on each individual

our bundles had a high exposure to pos-
sible herbivory from these reef fish dur-
ing their diel migrations. We observed
bound and weighted in order to simu- blade in each bundle on a scale of zerg the highest amount of herbivory upon
late a bundle of sea grass on the ocean to four, where zero meant no evidence the sea grass bundles in our open site.
floor. of herbivory and four was the consump- This may have been a result of these
tion of the blade down to the fastening blades being more obvious to the mi-
[l Outside Bed tip. grating reef fish, therefore making these
_ bundles more prone to grazing.
, We also found differences in the
amount of herbivory between the bun-
dles placed on the edge of beds and
bundles placed in the dense areas.
_ There was less herbivory upon the bun-
dles within the dense areas than the
_ bundles on the edge. This may have re-
sulted from individual bundles along
the edge of dense areas being more ob-
vious to the migrating reef herbivores,
yet not as obvious as those bundles in
the open.
From our results, it appears that
cover during feeding may not be the
critical factor for the Thalassia herbivores
of Discovery Bay. If some of these her-
bivores are nocturnal feeders, cover
would not be an important criteria dur-
ing the night since most predatory fish
are inactive during this period. Lack of
cover-seeking behavior may also be a re-
sult of local fishing pressure in this area.
_ Piscivorous fish populations may have
been reduced by over fishing, therefore
reducing predation pressure upon the
herbivores. This reduction may have al-
sea grass bed, on the exposed sandy lowed for a reduction in cover-seeking
floor. Another was placed on the edge behavior exhibited in these herbivorous
of the Thalassia bed, and the last group fish.
was placed 2.5m in from the edge, sur- DISCUSSION (LMM)
rounded by the dense vegetation of the
sea grass bed.

We exposed the experimental
Thalassia bundles to potential herbivores
for 24hr, to include both diurnal and
nocturnal feeding species.
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RESULTS (AAB)

(€]
o

The greatest amount of herbivory
was experienced by the Thalassia bun-
dles that were located on the exposed
sandy substrate (median herbivory
class=4; Figure 1). The least amount of
herbivory was experienced by the
Thalassia blades that were located inside
the dense turtle grass bed (median her-
bivory class=1). There was also a high
number of blades with the herbivory
class=0. The bundles that were located
on the edge of the Thalassia bed experi-
enced more herbivory than the samples
from the dense bed and less herbivory
than the samples from the dense bed
and less herbivory than the samples
from the open water. Although the me-
dian value for the edge group is low
(median herbivory class=1), there was a
greater distribution of herbivory in the
higher classes than was found in the
bundles from the dense Thalassia bed.

No statistical analysis could be
done due to a lack of replicate samples.
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63 <o (6]

—
o
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Herbivory Class (see text for details)

Figure 1. Distribution of herbivory classes on
Thalassia testudinum  blades in three different
locations relative to a Thalassia  bed.

On 20 February 1993, at 0800 we
placed the Thalassia into the bay in three
groups of eight bundles, each group dis-
tributed over 0.25m2. One group was
placed 2.5m away from the edge of the

Our results suggest that Thalassia
are most vulnerable to herbivory when
they grow outside of established beds.
Scattered individuals were demon-
strated to be most heavily preyed upon,
while the individuals that remained in
the dense areas presumably would have
a higher probability of surviving to re-

Migrating reef fish are the major
herbivores upon sea grasses and more
herbivory has been shown in sea beds
closer to reefs than in areas farther away
(McRay and Phillips 1980). Since our
test site was established close to the reef,
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produce. Since herbivory was higher
upon the open treatments, it would be
advantageous with respect to herbivory
for Thalassia to disperse locally through
rhizoidal, lateral growth if substrate is
available to colonize. It appears that if
Thalassia attempts to establish entirely
new clumps, they would be devastated
by herbivores before becoming estab-
lished.

However, since the fitness of the
genotype would be greatly increased if a
new colony is established somewhere
else, Thalassia also reproduces sexually
and produces seeds that can be carried
long distances in the water column.
Although Thalassia should attempt long
distance dispersal, rhizoidal grows
seems the more reliable method when
considering the possible impact of her-
bivores upon plants established by both
methods of reproduction.

Through a misunderstanding, we
neglected to obtain replicates for this
study. Future sites should establish
replicates, with test sites both near the
reef, as well as in the lagoon area. This
additional lagoon site would allow the
examination of herbivory between dif-
ferent sea grass densities, as well as dif-
ferential incidences of migratory grazing
between the two sites.
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