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MicHTY DIADEMA: HERE IT COMES TO SAVE THE DAY!
THE EFFECTS OF DIADEMA ANTILLARUM RECOVERY ON CORAIL POPULATIONS

P. BjorN ERICksON, GABRIELLE A. MILLER-MESSNER, AND DOMINIC STANCULESCU

Abstract: The urchin Diadema antillarum has been shown to have important effects on coral community survival
and growth, both by limiting macroalgal growth, and by coral predation and damage. After D. antillarum suf-
fered a mass mortality in 1983, allowing macroalgae to dominate the reef, a population recovery began in 1996.
We investigated the effects of this recovery on young coral between 4 —~7 m deep at Discovery Bay, Jamaica. We
sampled coral in an area with high D. antillarum density and a neighboring area dominated by macro-algae.
There was significantly more coral in the “urchin zone” than in the “algal zone,” and the community composi-
tion was significantly different between the two. Although D. antillarum seems to be beneficial to corals at its
present density, we expect that it may begin to negatively affect coral growth and survival at these depths as its
density continues to approach levels comparable to those prior to 1983.
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INTRODUCTION

Experimental studies in Discovery Bay
have shown that grazing by Diadema
antillarum influences the structure of the
benthic community (Sammarco 1982a, 1982b).
A decrease in competition for substrate due
to algal grazing by D. antillarum can contrib-
ute to coral growth and survival (Sammarco
1982a, Hughes 1989). However, while graz-
ing, D. antillarum may rasp coral surfaces and
directly prey upon coral, decreasing newly
settled corals (Sammarco 1982a). Certain den-
sities of D. antillarum may therefore create
optimal conditions for settlement and survival
of coral spats and colony growth (Sammarco
1980). Furthermore these studies have dem-
onstrated that both the negative effects of D.
antillarum on coral and the susceptibility of
coral to algal smothering are genera-specific
(Sammarco 1982a, Hughes 1989).

This study looks at the effects of D.
antillarum on the community structure of
coral. After a mass mortality of D. antillarum
in 1983, its density remained very low until
recovery began in 1996 (Aronson and Precht
2000). Assuming a maximum growth rate for
coral of 10 mm per year (Huston 1985), and
because D. antillarum presumably had little
effect until 1996, we restricted our sampling

to corals with a maximum dimension of 40
mm, thereby focusing on the effect of D.
antillarum’s recovery on recruitment and ju-
venile corals. From initial observations, D.
antillarum grazing activities on the fore reef
of Discovery Bay appeared to be mostly lim-
ited to patches (the “urchin zones”). We hy-
pothesized that the resurgence of D. antillarum
has affected the growth and survival of corals
in these zones. We predicted that the size dis-
tribution and abundance of corals would dif-
fer between the urchin zone and the area out-
side of the urchin zone (the “algal zone”).
Additionally, we hypothesized that the re-es-
tablishment of urchins would affect coral com-
munity composition because of genera-spe-
cific variation in coral susceptibility to D.
antillarum grazing and algal competition. We
predicted that diversity and evenness would
differ between the urchin and algal zones.

METHODS

We sampled small coral colonies (maxi-
mum dimension < 40 mm) in the “urchin
zone” and in a nearby area outside of the ur-
chin zone, between 4 and 7 m deep, south of
the M1 buoy in Discovery Bay, Jamaica, on 5
—9 March 2001. The urchin zone is easily dis
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tinguishable from the surrounding habitats by
its pale substrate, high density of D. antillarum,
and the lack of macroalgal cover. The algal
zone we sampled, next to the urchin zone, is
characterized by distinctly lower D. antillarum
density and greater algal cover. Although we
attempted to sample at similar depths in each
habitat, the algal zone transects were gener-
ally 1-2 m deeper than urchin zone transects.
Nine 5 m by 0.5 m transects were haphazardly
chosen at least 6 m from the urchin zone
boundary into each of the zones. We esti-
mated coral area, from measurements of
length and width, and counted the number
of D. antillarum, within 2 m of each transect.

To separate those corals that most likely
settled during times of higher D. antillarum
densities from those that probably settled
before or at the onset of the D. antillarum re-
covery, we divided the corals into two size
classes, greater than and less than 200 mm?.
The size and coral abundance data were nor-
malized by log transformation, and analyzed
using ANOVA. We grouped all but the four
most common genera and compared the com-
munity composition of each habitat using a
Chi-Square test.

ResuLTs

The mean number (£ 1 SE) of D.
antillarum per transect was 2.98 (+ 0.43) in the
urchin zone, and 0.043 (+ 0.004) in the algal
zone, and D. antillarum density in the urchin
zone was higher than that reported in previ-
ous years (Fig. 1). There were significantly
more corals per transect in the urchin zone
than in the algal zone (ANOVA, F = 34.19, df
=1, 17, P < 0.001; Fig. 2). The coral commu-
nity composition at the two habitats differed
significantly (x* = 12.53, df = 4, 432, P = 0.014;
Fig. 3), mostly attributable to a relatively
higher abundance of Stephanocoenia and
Porites, and a relatively lower abundance of
Agaricia, in the algal zone. The most common
species of Agaricia was A. agaricites, S. siderea
was the most common Siderastrea species, and

Jamaica

S. michilini was the only Stephanocoenia spe-
cies found. The most common Porites species
in the algal zone was P. porites, and P, astreoides
was the most common in the urchin zone.
The mean size of corals in the urchin
zone was significantly smaller than that of
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Fig 1. Density of urchins on the shallow fore reef at
Discovery Bay, Jamaica, Values from 1993-1999

are approximated from data by Aronson and Precht
(2000).
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Fig. 2. Density of small corals, as mean number of
corals (£ 1 SE) with a less than 40 mm maximum

linear dimension per m? at Discovery Bay, Jamaica.
Transects were S m by 0.5 m (n = 9 in the urchin, n =
10 in the algal habitat).
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coral in the algal zone (ANOVA, F=8.11, df =
1, 224, P = 0.0048). The ratio of corals < 200
mm? to corals 200 - 1600 mm? was greater in

the urchin zone (Fig. 4). There was no signifi-
cant difference in size between the three most
common genera — Agaricia, Siderastrea, and
Porites (ANOVA, F=0.39,df =2,296, P = 0.68).

susceptible to algal encroachment (Hughes
1989) and less susceptible to urchin grazing
(Sammarco 1980). The high relative abun-
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habitats. We found a greater proportion of
Agaricia in the urchin zone, which may be ex-
plained by several factors. In addition to ex-
hibiting “copious” larval recruitment (Hughes
1989), Agaricia has been shown to be more

Habitat Hughes, T. P. 1989. Community structure

and diversity of coral reefs: the role of
history. Ecology 70: 275-279.

Fig. 4. Percentages of small (< 200 mmz) and large

(200 - 1600 mm>?) corals in algal (n = 111) and urchin
(n = 329) habitats in Discovery Bay, Jamaica.
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