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FIGURE 1—Map of study area including sites investigated. The star on the map enlargement of Conch Reef (lower left) indicates the position
of the Aquarius underwater laboratory; N20, N30, S20, and S30 indicate deep-reef sites. Depth contours in meters for deep-reef sites, and
feet for shallow-reef sites.

valves (including Lithophaga), (3) sponges (several species
of boring sponges); and encrusters: (4) tube forming worms
(serpulids and spirorbids), (5) bivalves, (6) sponges, (7)
bryozoans, (8) coralline algae (species of Rhodophyta), and
(9) foraminifera (overwhelmingly dominated by Homotre-
ma rubrum, with minor Carpenteria sp., and Planorbulina
sp.).

Additional biological variables included: (10) diversity
(the total number of different epi- and/or endobiont taxa);
and (11) the number of times epi- or endobionts interacted
with one another, summed over the coral specimen. Both
of these measures underestimated true biologic activity
because not all taxa could be identified to species (identi-
fications ranged from species to order); a much greater di-
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FIGURE 6—Global non-metric multidimensional scaling (GNMDS) or-
dination of taphonomic alteration of coral death assemblages from
shallow- and deep-reef environments of the Florida Keys reef tract.
Results from data pooled for each transect. Each point thus repre-
sents the disposition of a transect with respect to taphonomic alter-
ation of all colony growth forms. The GNMDS proceeded through 90
iterations for each of 3 dimensions. Minimum stress for the 3-dimen-
sional analysis was 0.068. CF5Carysfort Reef; GDR5Grecian Dry
Rocks; HS5Horseshoe Reef; CP5Cannon Patch Reef; N205north
20-m depth; S205south 20-m depth; N305north 30-m depth;
S305south 30-m depth. (A) Dimensions 1 versus 2. (B) Dimensions
1 versus 3.

FIGURE 7—Global non-metric multidimensional scaling (GNMDS) or-
dination of taphonomic alteration of coral death assemblages from shal-
low-reef environments of the Florida Keys reef tract. Results from data
pooled for each transect. Each point thus represents the disposition of
a transect with respect to taphonomic alteration of all colony growth
forms. The GNMDS proceeded through 90 iterations for each of 3 di-
mensions. Minimum stress for the 3-dimensional analysis was 0.078.
CF5Carysfort Reef; GDR5Grecian Dry Rocks; HS5Horseshoe Reef;
CP5Cannon Patch Reef. (A) Dimensions 1 versus 2. (B) Dimensions
1 versus 3.

and Adey, 1976; Choi and Ginsburg, 1983; Choi, 1984; Gis-
chler and Ginsburg, 1996; and Gischler, 1997, for a variety
of calcified encrusting organisms; Vogel et al., 2000 for mi-
croboring faunas and floras; Parsons, 1992 for essentially
the same faunas measured in this study; and Kiene and
Hutchings, 1994 for experiments with coral substrates).
For coral rubble in shallow-reef environments with gen-
erally the same nutrient regime, Pandolfi and Greenstein
(1997b) found that mature boring/encrusting communities

were inversely correlated with wave energy—greater cov-
erage and higher diversity occurred in a protected site and
in deeper water. They suggested that corals were more
likely to be destroyed, transported away, or buried before
extensive infestation could occur. Smith (1974) demon-
strated that rapid (,10 years) removal of coral rubble oc-
curred from reef-crest environments on Eniwetok Atoll.
Similarly, Connell’s (1978) intermediate disturbance hy-
pothesis was invoked by Gischler and Ginsburg (1996) to
explain differences in coverage and diversity of epi- and
endobionts on coral rubble collected in reef environments
of Belize, where the reef crest had significantly lower di-












