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Abstract. We examined a potential defense association between turtle grass (Thalassia testudinum)

and the giant Caribbean anemone (Condylactis gigantea) in the back reef of Discovery Bay Marine

Laboratory, Jamaica, WL. We compared herbivore damage on Thalassia clumps adjacent to
anemones with damage on clumps unassociated with anemones, in order to determine whether
or not this association reduced herbivory pressure. The amount of herbivory was lower in turtle
grass associated with an anemone than in unassociated clumps, although these differences were
not statistically significant. This study suggests that Thalassia may experience lower herbivory

pressure in association with Condylactis anemones.

INTRODUCTION

Turtle grass, Thalassia testudinum,
forms meadows in sandy back reef ar-
eas. This species and its associated epi-
phytes are an important food source for
several kinds of herbivorous fishes and
invertebrates and may be subject to
heavy grazing pressure. In the back reef
at Discovery Bay, Jamaica, parrotfish
and sea urchins are responsible for the
majority of the herbivory on turtle grass.

According to the Defense Asso-
ciation Theory, highly edible plants
growing in close proximity to toxic
neighbors may experience reduced her-
bivory. As parrotfish are susceptible to
the stings of the giant Caribbean
anemone Condylactis gigantea, one would
expect these herbivores to avoid feeding
on turtle grass located near anemones.
Therefore, we hypothesized that turtle
grass found near the giant Caribbean
anemone would experience reduced
herbivory from parrotfish in comparison
to turtle grass without a neighboring
anemone.

METHODS

Trials were conducted along the
back reef at Discovery Bay Marine

Laboratory, Jamaica, on 22 Februar :

1993. Artificial clumps of turtle grass
were constructed by tying two clothes-
pins, each enclosing six blades of gras

to a weighted bolt. All blades of grass‘

were cut to =2lcm in length and had

approximately 50% epiphytic cover and
50% clean blade. The bolt and
clothespins were buried in the sand to

simulate a natural appearance. Five

separate sea anemones at least 2m apart
were located near rocky outcroppings

that had turtle grass naturally occurring
in the immediate vicinity. One clump

was buried directly next to the anemone
with a control planted one meter away

in a patch of turtle grass. After eight
hours of daytime exposure to herbivory,
the clumps were removed and examined
for evidence of grazing.

RESULTS

We found a trend toward reduced
herbivory in turtle grass associated with
a sea anemone compares to turtle grass
without this association. The percentage
of turtle grass blades grazed by parrot-
fish, as well as the amount of leaf area
removed per blade, was lower when the
turtle grass was placed in close proxim-
ity to sea anemones than when the

neighboring anemone was absent (Table
). However, neither of these differ-
ences was significant (% of blades
grazed: t=2.02, p>0.05; % of leaf re-
moved per blade: t=2.22, p>0.05).

“Table 1. Herbivory by parrotfish on clumps of

turtle grass adjacent to a sea anemone and 1m

_away.

Clumps near Mean Mean leaf area
the sea frequency of removed by
anemone parrotfish parrotfish (%)

herbivory (%)

“Marker one 416 1.80
Marker two 100 36.6
Marker three 18.2 1.00
Marker four 8.30 - 1.00
Marker five 0.00 0.00

Overall 17.3* 0.90*
Clumps '
away from

_Sea anemone
Markerone ~ 55.0 6.70
Marker two 25.0 2.30
Marker three 100.0 8.30
Marker four 45.0 1.00
Marker five 64.0 12.7
Overall 65.3 6.20

, *excluding marker two

DISCUSSION

Defense association plays an im-
portant role in reducing the amount of
parrotfish herbivory on turtle grass. If
turtle grass establishment and growth is
limited by herbivory, then the giant
Caribbean anemone may provide an
important refuge habitat.

One explanation for why our anal-
ysis of the turtle grass blades grazed was
not significant could be that one of the
samples near an anemone experienced
41.6% herbivory. While this would
seem to indicate a large amount of her-
bivory, each blade had less than 2% of
the leaf area removed. For this reason,
the percent leaf area removed is a more
accurate measurement of herbivory.

Several possible explanations exist
for the high herbivory at two of the tur-
tle grass stations near the anemone.
Marker two drifted far enough away
that the toxic tentacles clearly no longer
posed a threat to the parrotfish, and
marker one may have experienced the
same problem. High herbivory may
also have occurred if the turtle grass
blades extended too far above the length
of the anemone's tentacles.

Further studies comparing the cor-
relation between the length of an
anemone's tentacles and the length of
the neighboring turtle grass grazed
would provide more useful information
on this defense association relationship.
Secondly, one might determine the criti-
cal distance from the anemone at which
the turtle grass will remain protected
from herbivore pressure. In conclusion,
further analysis of marine plant growth
and herbivory in the presence of
anemones and other toxic organisms
will provide useful insight into distribu-
tion patterns of plant and other defense
associations.
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