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1% of surface illumination (Ryther 1956) .Porter {1973)
found the 1% level to occur at 90m in the Tongue of the
Ocean, Bahamas while Littler et al. (1985) found the 1%
level to occur between 71m and 83m off San Salvadore
Island. The waters of Exuma Sound are extremely clear and
preliminary analysis of CMRC data (Dennis and Proft 1994)
suggests a comparable lower limit for the sites off LSI.

Reed (1985) found several genera of hermatypic corals
growing between 108-119m off San Salvadore Island. Light
levels at these depths were only 0.15% of surface
irradiance, resulting in greatly reduced growth rates.
Littler et al. {1985) found the alga, Halimeda, occurring
at 130m {0.08% surface irradiance) at this site. As noted,
corals extended to somewhat greater depths at LSI than at
Jamaica, perhaps due to greater light penetration at the
former site.

Microtopography
Although the role of microtopography in determining
irradiance levels (Jaubert and Vasseur 1974; Brakel 1979)
and the distribution of shallow-water benthos {Birkeland et
al. 1981) has been demonstrated, similar effects in deep-
water communities have not been examined in great detail.
A vertical surface will only receive some 25% of the
irradiance of a horizontal surface at the same depth
(Falkowski et al. 1990) ; such differences become signif-
icant as total irradiance declines with increasing depth.

Birkeland et al. {1981) found that, with increasing depth
{6-37m) , coral recruits shifted settlement patterns from

vertical to horizontal surfaces and from lower (shaded) to
upper surfaces. This trend was in response to differences
in light intensity and reduced spatial competition with
algae with increasing depth. Fricke and Schuhmacher (1983)
found that the deepest occurring corals {100-109m) at their
Red Sea site were on slightly-inclined sandy bottoms, which
allowed reflection of light. In contrast, on vertical
walls, the deepest corals occurred at only 70-80m.
Similarly, Ohlhorst and Liddell {1988) found that the
deepest-occurring corals in their transects at Jamaica
{61m) were more abundant on exposed slopes (30% cover by
corals) than on exposed vertical surfaces {10% cover) .

Ohlhorst and Liddell (1988) documented the effect of small-
scale variation in topography upon the Jamaican community
zonation. Superimposed upon the overall vertical profile
of the dfr were numerous overhangs and small ledges,
contributing to patchiness at anyone depth. These
microtopographies interact with light and sedimentation,
thus promoting increased community diversity at anyone
depth as well as local shifts in depth-related community
zonation. Low-angle sites displayed reduced living cover
and diversities relative to vertical sites due to the
accumulation of sediment on the former. Low-angle sites,
however, received more illumination than vertical exposed
and sheltered sites, thus causing downward shifts in the
bathymetric distributions of certain taxa.

At LSI the strong effects of microtopography on the
distribution of benthos have also been observed. At the
deepest sites {200m and 250m) living cover is restricted to
the limited areas of vertical to overhanging surfaces
{typically small, 20cm-high ledges) .Despite greater
illumination, exposed level or slightly-inclined surfaces
are not occupied by benthos due to a heavy sediment cover.
Thus the sites display a spatial mosaic, consisting of
small islands of suitable habitat surrounded by a desert of
barren sand.
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Fricke and Meischner (1985) found the deep-water (>60m)
hermatypic association at Bermuda to consist of Agaricia
fragilis, Montastrea cavernosa and Scolyrnia cubensis, with
M. cavernosa occupying the greatest amount of space and
being the only coral to extend below 70m (to 78m) .Coral
diversity was relatively constant (H' :1.5-1.75) over the
range of 0-39m. Diversity then decreased to 1.2 by 49m and
finally to 0.0 by 79m due to lack of suitable hard
substrate.

Algae
At LSI macroalgae, principally Halimeda, extended to 75m,
however, macroalgal abundance declined sharply below 50m.
Although Halimeda occupied 20-26% of the bottom at 50m, it
accounted for only 4% of the bottom cover at 75m. In
shallow water (10-30m) other species, such as Dictyota,
Lobophora, Microdictyon and Sargassum, were much more
abundant than Halimeda .

Freile et al. (1995) examined sediment production by
Halimeda from the bank top to lower slope (10-300m) along
the western edge of the Great Bahama Bank. Halimeda,
principally H. copiosa and H. goreauii, extended to at
least 80m and occupied up to 30% of available substrate on
the upper portions of a cemented rocky escarpment which
extended from 60-150m. These findings correspond closely
with those of the present study.
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steep face of a seamount off San Salvador Island. From 81m
(the top of the seamount) to 268m, algal diversity

decreased with increasing depth. The macroalga Lobophora
variegata dominated (59.4% of the substratum) the algal
community from 80-88m. Halimeda copiosa dominated (20%
coverage) from 117-130m. These depth ranges and abundances
are much greater than encountered at LSI.

Liddell and Ohlhorst (1988) found that macroalgae extended
to 75m at Jamaica, occupying 11% of the bottom at this
depth. Coralline and filamentous algae dominated below
this depth. Halimeda was the dominant deep macroalga.

Community diversity
At LSI community diversity (S, H' ) declined with increasing
depth, particularly below 75m. This is presumably in
response to declining amounts of living cover as diversity
and living cover were positively correlated.

Liddell and Ohlhorst (1988) found that community diversity
remained relatively constant to a depth of 90-100m at
Jamaica (no significant correlation with depth) .Diversity
(S, H') was very similar at Jamaica and LSI with the
exception of the 90-100m sites, which were much more
diverse at Jamaica (S = 29- 43; H' = 2.30-2.98) .Diversity
was not correlated with living cover at Jamaica. These
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Controls on deep-reef community structure
Community structure and zonation on the shallow reefs is
controlled by a number of biotic and abiotic factors, most
notably predation/grazing, light intensity and turbulence
(Sheppard 1982) .Each of these factors will be examined

below.

predation\grazing
Glynn (1990) summarized a considerable body of work on
grazing in the coral reef system. Most studies were in
agreement that a steady decline in herbivory by
invertebrates and fishes occurred with increasing depth on
reefs. At LSI, Dennis (1996) noted a significant drop in
fish abundance and diversity below 150m. The lack of
herbivores may result in high standing crops of algae in
deep reef settings, despite greatly reduced light inten-
sities.

Sedimentation
That sedimentation plays an important role in structuring
the deep reef community off LSI is suggested by the
significant negative relationship existing between sediment
abundance and percent living cover (SRC p < 0.001) and
between sediment cover and diversity (S: SRC p < 0.001; H' :
SRC p < 0.02) .In particular, the great drop in percent
living cover (to 4-10% of total bottom) occurring below
200m corresponds to the increase in sand to 69-87% of the
total bottom. Liddell and Ohlhorst (1988) similarly found
the amount of sand to be negatively correlated with living
cover, although sand amounts were not correlated with
diversity at Jamaica. Fricke and Meischner (1985)
attributed the rapid decline in coral abundance below 50m
at Bermuda, in part, to lack of suitable hard substrate.

Light
The photic zone limit (i.e. the compensation point where
photosynthesis equals respiration) is normally regarded as
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