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Diadema populations crashed, and algal
cover increased from 2% to 95%
(Hughes 1993). As a result, juvenile
coral mortality increased (Hughes 1985).
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Abstract. In this study I compared the relationship of algal cover and biomass to juvenile coral
populations at depths of 15ft and 40ft. I found that there was no difference in algal cover or
biomass between the two depths. Similarly, there was no increase in the number of juveniles at
15ft as would be expected based on the availability of settling space. This suggests that factors
other than space may be limiting juvenile coral populations at 15ft.

to have higher settlement rates. These
authors suggest that this grazing
prevents filamentous algae from
dominating available substrate.

This study compared the juvenile
coral populations between 15ft and 40ft
at Mooring 1 in Discovery Bay, Jamaica.
Due to the trend toward increased
grazing by a combination of fish and sea
urchins at 15ft (Dyhrman 1993), I
predicted that there would be:

(1) less algal cover and biomass at
15ft than at 40ft,

(2) more suitable juvenile coral
settling substrate at 15ft than at
40ft, and

(3) more juvenile corals at 15ft than
at 40ft.

METHODS

Two 20m transect lines were
established at both 15ft and 40ft. Five
1m?2 quadrats were randomly placed
along the transect and all juvenile corals
within the quadrats were identified and
measured. Juvenile corals were defined
as having a maximum diameter of less
than 40mm. Juvenile branching corals
were defined as those composed of a
single stalk.

Algal cover was assessed to
determine the dominant algal species at




each depth and also to determine
available substrate for coral
colonization. Suitable substrate was
defined as bare substrate and coraline
algae. The assessment was done by
randomly placing a 1/4m? grid with
thirty-six points within the first three
1m? quadrats along each transect. Algal
cover was assessed by identifying the
algae found below each point.

Algal biomass was also quantified
in order to account for the three-
dimensionality of the algae. Algae
within the 1/4m? quadrats were
collected and brought back to the lab to
be sorted and dried in order to
determine algal biomass. However,
since different algal species have
different relative masses, the biomass
results were used solely to compare the
algal species and functional groups
between depths, not in relation to each
other.
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Figure 1. Mean algal biomass.

RESULTS

Algal Biomass. There was no significant
difference in total biomass between 15ft
and 40ft (t=.217, p>0.50; Figure 1), nor
was there a significant difference
between 15ft and 40ft for calcareous
algae (Halimeda, Udotea, Amphiroa)
(t=.608, p>0.50), fleshy algae (Sargassum,
Lobophora, Dictyota, Caulerpa) (t=.469,
p>0.5), or Dictyota (t=1.77, p>0.10).
However, there was significantly more
Sargassum (t=2.32, p<0.050) at 15ft than
at 40ft.  Conversely, there was
significantly more Lobophora (t=4.63,
p<.001) and more filamentous algae
(Derbesia, and other unidentifiable

filamentous species) (t=3.59, p<0.01) at

40ft than at 15ft.

Algal Cover. There was no significant
difference in the total algal cover
between 15ft and 40ft (Mann-Whitney U
Test, U=20, nj=n=6, p>0.10; Figure 2).

However, there was significantly more
available substrate suitable for coral
colonization at 15ft than at 40ft (Mann-

Whitney U Test, U=111, ni=n2=12,

p<.025). Consistent with the assay of
algal biomass, there was no significant
difference between 15ft and 40ft with
the calcareous algae (Mann-Whitney U

Test, U=24, n1=ny=6, p>0.01), the fleshy
algae (Mann-Whitney U Test, U=181,
ni=ny=18, p>0.10), or Dictyota (Mann-
Whitney U Test, U=27, n1=n=6, p=0.10).

There was also no significant difference
in algal cover of Lobophora between 15ft
and 40ft (Mann-Whitney U Test, U=21,
nj=np=6, p>0.10); this is contrary to the
biomass results. However, consistent .
with the biomass results, Sargassum
cover was significantly greater at 15ft |
than at 40ft (Mann-Whitney U Test,
U=29, nj=nyp=6, p=0.05), and filamentous
algae was significantly greater at 40ft

than at 15ft (Mann-Whitney U Test,
U=36, ni=n2=6, p<.001). Finally,
coraline algal cover, which could not be
assessed in the biomass survey, was
found to be significantly greater at 15ft
than at 40ft (Mann-Whitney U Test,
U=29, n1=ny=6, p=0.05).
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Figure 2. Mean % algal cover.

Algal Composition within each depth:.
While there was great variation in algal
composition, there were trends toward
the relative dominance of different algal
species. At 15ft Sargassum was most
abundant (25.3%; Figure 2) followed by
calcareous algae (20.6%), Dictyota
(16.4%), Lobophora (10.0%), coraline algae
(6.4%), and finally filamentous algae
(3.3%). Demonstrating a nearly reversed
profile to 15ft, Dictyota was most
abundant at 40ft (28.7%), followed by
filamentous algae (20.8%), Lobophora
(14.0%), calcareous algae (12.6%), and
finally Sargassum (7.8%).

Juvenile Coral. There was no significant
difference in the number of juvenile
corals between 15ft and 40ft (Mann-
Whitney U Test, U=48, n1=ny=10, p>0.1;
Table 1). Contrary to my prediction,
there was a trend towards more juvenile
corals at 40ft (mean=2.4, SD=3.0)
compared to 15ft (mean=1.1, SD=14;
Figure 3).
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Figure 3. Mean # of juvenile corals
found/1m2 quadrat.

Table 1. Total number of juvenile corals found
at 15ft and 40ft

Species 15ft  40ft
Agaricia agaracities 4 2
Diploria labyrinthiformis 1 0
Eusomelia fastigiata 0 1
Montastrea annularis 1 2
Madracia decactis -0 1
Meandria ineandrites 2 1
Porites divaricata 0 2
Porites porites 2 10
Siderastrea radians 0 3
TOTAL 10 22
mean 1.1 24
s.d. 14 3.0




DISCUSSION

It appears that grazing pressure at
15ft is not sufficient to significantly alter
total algal cover and biomass between
15ft and 40ft. Consequently, my first
prediction was rejected; there was no
difference in total algal cover or biomass
between 15ft and 40ft. However, graz-
ing did affect isolated algal species.
Filamentous algae had lower algal
biomass and cover at 15ft compared to
40ft. As previously mentioned, inter-
mediate grazing prevents filamentous
algae from dominating the substrate. A
decreased amount of filamentous algae
resulted in an increased amount of bare
space available. Consistent with the
second prediction, the combined bare
space available and the area covered by
coraline algae provided significantly
more suitable settlement substrate at
15ft than at 40ft. While some of the bare
space quantified was sandy substrate
not suitable for coral settlement, the
sand seemed to occur more at 40ft than
at 15ft. Therefore, the comparison of
suitable substrate between 15ft and 40ft
would only become more significant.

The third prediction that there
would be more juvenile coral at 15ft
than at 40ft was not supported. In fact,
there was a trend in the direction of
more corals at 40ft than at 15ft. This
trend is largely due to the high numbers
of juvenile Porites porites at 40ft. Since
this coral reproduces by fragmentation,
it is not surprising that fragments are
able to land within the algae and persist,
whereas massive corals require a unique
settling substrate for successful juvenile
recruitment. If P. porites is removed
from the data set as a special case, the
distribution of corals becomes relatively
uniform between the two depths.
Although there appears to be more suit-
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able substrate at 15ft than at 40ft, is there
no trend for more juvenile corals at 15ft?
One study showed that Diaderna can de-
crease coral recruitment by directly con-
suming newly settled juvenile corals
(Wittenburg and Hunte 1992). Perhaps
substrate is not the limiting factor at
15ft. Coral larvae could be limited by
low populations of reproductive adults
(Hughes 1993). Turbidity may be
greater at 15ft than at 40ft, creating more
sedimentation. Juvenile corals may be
more likely to be smothered by sedi-
mentation, since they barely protrude
above the surface (Bak and Elgershuizen
1976). It would be interesting to study
this 15ft zone in order to determine what
exactly is the limiting factor in coral
recruitment. ‘

ACKNOWLEDGMENTS

I would like to thank Dr. Robbie
Smith of the Bermuda Biological Station
for Research, Ferry Reach, Bermuda, for
his guidance in this project. Addi-
tionally, I would like to thank Sonya
Dyhrman for her help as a dive assistant
and for helping with the data obtained
for algal cover and biomass. ‘

LITERATURE CITED

Bak, R.P.M., Elgershuizen, J.H.B.W.
(1976) Patterns of oil-sediment
rejection in corals. Mar. Biol. 37:
105-113.

Birkeland, C. 1977. The importance of
rate of biomass accumulation in the
early successional stages of benthic
communities to the survival of coral
recruits. Proc. 3rd int. Coral Reef
Symp. 1: 15-21 [Taylor, D.L. (ed.)

Boss, S.K. and W.D. Liddell.

Rosenstiel School of Marine and
Atmospheric Science, University of
Miami].

1987.
Patterns of sediment composition of
Jamaican fringing reef species.
Sedimentology 34: 77-87.

Dart, J K.G. 1972. Echinoids, algal lawn
and coral recolonization. Nature,
Lond. 239: 50-51.

*Dyhrman, Sonya. 1993. A study
examining various factors
influencing the algal community of
Discovery Bay, Jamaica. In this
volume, p. 159.

Hughes, T.P. 1993. Lecture at Discovery
Bay, Jamaica. March 1993.

. 1989. Community structure and
diversity of coral reefs: the role of
history. Ecology 70(1): 275-279.

Hughes, T.P. and J.B.C. Jackson. 1985.
Population dynamics and life
histories of foliaceous corals. Ecol.
Monogr. 55: 141-166.

Knowlton, N., et al. 1981. Evidence for
delayed mortality of hurricane-
damaged Jamaican staghorn corals.
Nature 294: 251-278.

Liddell, W.D. and Ohlhorst, S.L. 1986.
Changes in benthic community
composition following the mass
mortality of Diadema at Jamaica. J.
Exp. Mar. Biol. 95: 271-278.

Liddell, W.D. and S.L. Ohlhorst. 1987,
Patterns of reef community structure,
North Jamaica. Bull. Mar. Sci. 40;
311-329.

Sammarco, P.W. 1980. Diadema and its
relationship to coral spat mortality:
grazing, competition, and biological
disturbance. ]. Exp. Mar. Biol. Ecol.
45: 245-72.

(1985) The Great
Barrier Reef vs. the Caribbean:
comparisons of grazers, coral
recruitment patterns and reef
recovery. Proc. 5th Intl. Coral Reef
Congress. Tahiti.

Sammarco, P.W.

Sammarco, P.W., Carleton, J.LH. (1981)
Damselfish territoriality and coral
community structure: Reduced
grazing and effects on coral spat.
Proc., 4th Int. Coral Reef Symp. 2: 339-
344. [Gemez, E.D., et al. (eds.)
Marine Sciences Center, University
of the Philippines, Manila].

Wittenburg, M. and W. Hunte. 1992..
Effects of eutrophication and
sedimentation on juvenile corals.
Marine Biology 112: 131-138.

Wonham, M. 1993. The algal-dominated
reef at Discovery Bay, Jamaica. Coral
Biology Lab Report. East/West
Prgm.

Woodley, J.D., et al. 1981. Hurricane
Allen's impact on Jamaican coral
reefs. Science 214 (4522): 749-755.




