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abundant in the back reef than in the man-
groves (Welch’'s ANOVA, F=14.59,df =1, 18,
P =0.003; Fig. 2). Damselfish in the back reef
removed objects in significantly less time than
fish in the mangroves, (ANOVA, F = 5.54, df
=1, 46, P = 0.023; Fig. 3), although in neither
habitat did fish move one object type faster
than the other (2-way ANOVA, F = 1.88, df =
3,44, P =0.15). '

Discussion

As predicted, threespot damselfish in
the back reef removed a greater proportion of
snails than rocks, suggesting that damselfish
distinguish snails from other objects as threats
to the macroalgae gardens. Also, damselfish
removed a greater proportion of snails in the
back reef than in the mangroves, matching the
pattern of snail abundance. This finding sup-
ports our hypothesis that snails represent, and
are recognized as, more of a threat to algal
productivity where they are most abundant.

We propose two alternative hypotheses
for the development of the snail removal be-
havior, more common among the back reef
damselfish than those in the mangroves. Re-
moving snails from a territory could be a
learned response. In this case, one might ex-
pect individuals transplanted from the man-
groves to the back reef to gradually learn to
remove more snails from their territory after
exposure to high snail abundance and her-
bivory of their algal gardens. Alternatively,
this behavior may be affected by damselfish
density. Damselfish density is higher in the
mangrove area than in the back reef (Erickson
et al. 2001), and thus snail expulsion may be
inhibited by a greater demand for territory
defense from neighboring conspecifics. Our
data show that damselfish in the mangroves
do not respond to introduced objects as

quickly as back reef fish, suggesting that the
higher defensive pressures require mangrove
fish to wait until there is an opportunity to
move objects from their territories (Fig. 3). In
areas of high damselfish density, energy may
be more efficiently spent defending a territory
from fish than from snails, as fish present a
much greater threat to algal gardens. In this
scenario, individuals would spend a greater
proportion of time in agonistic interactions in
the mangroves than in the back reef. Investi-
gation of the above hypotheses would eluci-
date the behavioral differentiation between
the two reef populations.
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Tripneustes ventricosus is a highly abun-
dant sea urchin in shallow back reefs and
Thalassia testudinum (seagrass) beds of Carib-
bean coral reef ecosystems. Tripneustes
ventricosus has been shown to migrate from
Thalassia beds during the day to rock prom-
ontories at night (Todd and Kilmarx 1983,
Tertschnig 1989), and active individuals have
been shown to move 8.8 m/day on grass beds
and 3.3 m/day on reefs (Tertschnig 1989).

Since there tend to be more rocks in the
back reef than in Thalassia beds, we hypoth-
esized that the direction of T. ventricosus move-
ment would be towards the reef at night. We
therefore predicted that more T. ventricosus
would be found on the reef at night than dur-
ing the day. Given the limited range T.
ventricosus can migrate in a day, we also pre-
dicted that the urchins would be clustered
near the grass bed-reef border both day and
night in order to access both habitats.
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METHODS

Censusing was done along 40 m of the
border of the West back reef, Discovery Bay,
Jamaica. We defined the border as the inter-
face of rocks from the back reef and Thalassia
grass beds (i.e. the approximate daytime T.
ventricosus distribution limit). On each side
of the border we haphazardly sampled five

119

Jamaica
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In Caribbean coral reef systems, the sea urchin Tripneustes ventricosus has been documented to mi-
grate from seagrass beds during the day to rock promontories at night. Given that there are more rocks on the
back reef bordering the seagrass beds and that T. ventricosus has a limited migratory range, we hypothesized
that most T. ventricosus would be found close to the seagrass bed-reef border and that the direction of migration
would be towards the reef at night. We censused the T. ventricosus distribution on each side of the grass bed-reef
border during the day and at night. Our results supported our hypotheses: more T. ventricosus were found on
the reef at night than during the day and most T. ventricosus were found within 5 m of the grass bed-reef border.
Further study could investigate the fitness benefits to T. ventricosus of being close to the grass bed-reef border.
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10 m transects perpendicular to the border. We
counted all T. ventricosus within an arm-span
width (~ 2 m) for each transect, noting those
within 5 m of the border and those 5-10 m from
the border. Censusing was done at 15:00 h
(day) and 21:30 h (night) on 24-26 February
2001. We also sampled at 09:30 h on 25 Feb-
ruary to determine if the daytime distributions
of T. ventricosus were established by that time.

We used t-tests to compare the num-
bers of T. ventricosus found on the reef in the
morning, afternoon, and night, and T.
ventricosus found within 5 m of the border and
5-10 m from the border.

Resurrs

We counted 778 T. ventricosus during
our sampling; 587 of these were within 5 m
either side of the grass bed-reef border. For
both habitats at both sampling times, signifi-
cantly greater numbers of T. ventricosus were
found within 5 m of the grass bed-reef border
than 5 — 10 m from the border (grass beds in
the day: t = 5.33, df =28, P = 0.0001; grass beds
at night: t = 2.47, df = 28, P = 0.020; reef in the
day: t = 3.06, df = 28, P = 0.0048; and reef at
night: t = 3.71, df = 28, P = 0.0009; Table 1).
Significantly more T. ventricosus were found
on the reef at night than during the day (for
the 10 m transect: t =-3.21, df =28, P = 0.0033;
for the first 5 m: t =-3.24, df = 28, P = 0.0031;
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Table 1. Mean number of T. ventricosus found per m? at day and night along contiguous 10 m? transects perpendicular to
the grass bed-back reef border at West Back Reef, Discovery Bay, Jamaica.

# T, ventricosus/m? 5-10 m from reef/

Habatat Sampling time #T. ventricosus/m’< 5 m from reef/
grass border (mean+ 1 SE, n= 15) grass border (mean £ 1 SE, n =15)
Grass bed Day 1.65+0.19 0.59 £0.07
Grass bed Night 1.37+£0.19 0.68+0.12
Back reef Day 0.09 £0.03 0.007 £ 0.007
Back reef Night 0.81+£0.22 0 '
20— Future studies could mark individual T.
o 18 T O Day ventricosus to quantify individual migration
£ 164 N patterns.
S 14— > T Night By sampling at only three times of day,
S5 12+ // we may not have fully quantified the diel mi-
qé 10— / T gration pattern of T. ventricosus. Although our
QL 8- / % 09:30 h and 15:00 h samples showed no dif-
E 6+ / / ference in T. ventricosus abundance or distri-
Z 4- / / bution, there may be further migration away
i %A I—"‘:— //ﬁ from tl}e reef.between these hgurs, especially
if the intensity of the noontime sun corre-
Grass Reef sponds with the limit of T. ventricosus migra-

Habitat
Fig. 1. Mean number of Tripnuestes ventricosus =1
SE) per 5 m transect sampled at day and at night on
two adjacent habitats at Discovery Bay Marine
Laboratory, Jamaica (n = 15).
Fig. 1). There was no significant difference
between the number of urchins found on the
reef in the morning and afternoon (t = 0.86, df

=18, P = 0.40).
DIsCUSSION

Our study suggests that T. ventricosus
is most abundant at the grass back-reef bor-
der. Most T, ventricosus found were within 5
m of this border, and from our observations
the majority were within 1 -2 m of the bor-
der. Urchins seem to line the border, in the
seagrass bed, by day, and then crawl up the
nearby reef rocks at night.

Not all T ventricosus crossed the bor-
der to the rocks. Since we did not mark any
urchins to keep track of individuals, we can-
not say for certain that those found on the reef
at night were those closest to the reef in the
day. However, since active T. ventricosus may
travel < 10 m per day (Tertschnig 1989), we
presume those found on the reef at night were
within 10 m of the border during the day.
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tion.
There was a substantial number of T.

ventricosus found in the seagrass bed > 5 m
from the grass bed-reef border both day and
night. We observed that these individuals
seemed fairly evenly distributed, unlike the
clumping that occurred near the grass bed-
reef border. Further study could determine
whether the grass bed-reef border is a pre-
ferred habitat associated with greater T.
ventricosus fitness, and if any form of intra-
specific or inter-specific competition plays a
role in determining which urchins occur close
enough to the reef to crawl up its rocks at
night.

LiTeERATURE CITED

Tertschnig, W.P. 1989. Diel activity patterns
and foraging dynamics of the sea ur-
chin Tripneustes ventricosus in a tropi-
cal seagrass community and a reef en-
vironment (Virgin Islands). Marine
Ecology 10: 3-21.

Todd, E.R., and P. H. Kilmarx, 1983. Patterns
of diel migration in Tripneustes
ventricosus. (unpublished, Dartmouth
Foreign Study)




