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PREFACE

This species profile is one of a series on coastal aquatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprehensive sketch of the biological characteristics and environmental
requirements of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Suggestions or questions regarding this report should be directed to one of
the following addresses.

Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-S1idel1 Computer Complex
1010 Gause Boulevard

Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180



Multiply

millimeters (mm)
centimeters (cm)
meters (m)
meters (m)
kilometers (km)
kilometers (km)

square meters (m?)
square kilometers (km?)
hectares (ha)

liters (1)
cubic meters (m3)
cubic meters (m3)

milligrams (mg)
grams (g)

kilograms (kg)
metric tons (t)
metric tons (t)

kilocalories (kcatl)
Celsius degrees (°C)

micro Einsteins per square meter per second (pE m-%?s-1)
micro Einsteins per square meter per second (uE m-?s-1)
micro Einsteins per square meter per second (pE m-2s-1)

Multiply

inches

inches

feet (ft)

fathoms

statute miles (mi}
nautical miles (nmi)

N
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square feet (ft?)
square miles (mi2)
acres

gallons (gal)
cubic feet (ft3)
acre-feet

ounces (o0z)
ounces (0z)
pounds (1b)
pounds (1b)
short tons (ton)

British thermal units (Btu)
Fahrenheit degrees (°F)

28

photons m-2s-1
foot candles (fc)
Tux (1x)

o OO0 OO

1,233.

28,350.

.35
.4536
.00045
.9072

.2520
.5556 (°F - 32)

661 x 10-15
.21413
.01952

CONVERSION TABLE

Metric to U.S. Customary

U.S. Customary to Metric

iv

By To Obtain
0.03937 inches
0.3937 inches
3.281 feet
0.5468 fathoms
0.6214 statute miles
0.5396 nautical miles
10.76 square feet
0.3861 square miles
2.471 acres
0.2642 gallons
35.31 cubic feet
0.0008110 acre-feet
0.00003527 ounces
0.03527 ounces
2.205 pounds
2,205.0 pounds
1.102 short tons
3.968 British thermal units
1.8(°C) + 32 Fahrenheit d
6.02 x 107 photons m-%s-1
4.67 foot candles
51.22 Tux
To Obtain
millimeters
centimeters
meters
meters

kilometers
kilometers

square meters
square kilometers
hectares

liters
cubic meters
cubic meters

milligrams
grams
kilograms
metric tons
metric tons

kilocalories
Celsius degrees

micro Einsteins
micro Einsteins
micro Einsteins

per square meter per
per square meter per
per square meter per

egrees

second
second
second
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A Elkhorn coral B Staghorn coral
Acropora palmata Acropora cervicornis

Figure 1. Major reef-building corals in the Caribbean. (A) Specimen UGA 512; 2
m depth; San Blas, Atlantic Panama. Cnidaria Collection, Museum of Natural
History, University of Georgia. (B) Specimen UGA 292; 4 m depth; Jan-Thiel,
Curacao. Cnidaria Collection, Museum of Natural History, University of Georgia.
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C Common star coral
Montastraea annularis

(C) Specimen UGA 379; 2 m depth; Discovery Bay, Jamaica.

D Large star coral
Montastraea cavernosa

Cnidaria Collection,

Museum of Natural History, University of Georgia. (D) Specimen UGA 1154; 15 m

depth; Discovery Bay, Jamaica.
University of Georgia.

Cnidaria Collection, Museum of Natural History,
Drawings by Alex Heller.

REEF-BUILDING CORALS

Information s presented on four
major Caribbean reef-building corals,
mentioned individually where relevant
data exist. The species are compared
and contrasted to highlight their
similarities and differences.

NOMENCLATURE, TAXONOMY, AND GEOGRAPHIC
RANGE

1. Specific name...Acropora palmata
(Lamark)

Preferred common name...Elkhorn coral
(Figure 1la)

Cl1aSS vt i it et i Anthozoa
Order ............... .....Scleractinia
Suborder ................. Astrocoeniia
Family .........cooiu.s. Acroporidae
2. Specific name...Acropora cervi-

cornis (Lamark)
Preferred common name...Staghorn coral
(Figure 1b)
Class ....ccunn.. e .Anthozoa
Order ....................Scleractinia



Suborder ................. Astrocoeniia
Family ..........ooioi... Acroporidae
3. Specific name Montastraea annu-

laris (E11is and Solander)
Preferred common name ... Common star
coral (Figure 1lc)

Class ...iiiiiiiii i, Anthozoa
Order ..., Scleractinia
Suborder ........ .. ... . ... Faviina
Family ... ... Faviidae
4. Specific name..Montastraea caver-
nosa (Linnaeus)
Preferred common name ...... Large star
coral (Figure 1d)
Cl1ass . .uiiiiiii i Anthozoa
Order ........cvi. ... Scleractinia
Suborder .......... ... ... ... ... Faviina
Family ... ... Faviidae

A11 four of these corals are found
throughout shallow coastal waters of
the Caribbean and the western tropical
Atlantic (Smith 1948). Montastraea

25°25' N latitude. Fully developed
Acropora palmata and A. cervicornis
reef zones are found in Key Largo
National Marine Sanctuary at Carysfort
Reef, Florida (lat. 25°20' N), and
south of there (Jaap 1984; White and
Porter 1985). Little is known about
coral distribution 1in the turbid
waters off the west coast of Florida
(Figure 2).

Contrasting depth ranges and zones
of maximum development for these
species in Jamaica (Goreau and Wells
1967) are shown in Table 1.

MORPHOLOGY AND IDENTIFICATION AIDS

Both  species of Acropora are
branching (Figures la and b), whereas
both species of Montastraea are mound
shaped (Figures lc and d). The blades
are flattened and palm shaped in A.
palmata (rounder in rough water), but

cavernosa is also found 1in Brazil
(Laborel 1967) and the eastern
tropical Atlantic (Laborel 1974). A1l
four species are common in southern
Florida (L. Agassiz 1852, 1869, 1880;
A. Agassiz 1888; Vaughan 1911; Shinn
1963; Ginsburg and Shinn  1964;
Kissling 1965; Marszalek et al. 1977;
Davis 1982; Halas 1985). Both species
of Montastraea, but no species of
Acropora, occur in the Florida Middle
Grounds, the Texas Flower Garden Banks
(Bright and Pequegnat 1974; Bright et
al. 1984), and 1in Bermuda (Laborel
1966; Sterrer 1986).

Goldberg (1973) reported that
isolated colonies of Acropora cervi-
cornis, Montastraea annularis, and M.
cavernosa occur 1in deep water
(16-30 m) as far north as Palm Beach,
Florida, at Tlatitude 26°3' N (Figure
2). Acropora palmata appears first at
Fowey Rocks, Florida (lat. 25°37' N),
which is also the 1location of the
first major appearance of all of the
species in shallow water (Burns 1985).
Reef development by these species
begins slightly farther south, in
Biscayne National Park, Florida, at

narrow and cylindrical in A.
cervicornis. Branches emerge at acute
angles and generally in the same plane
of growth as the parent blade in A.
palmata, whereas each blade emerges
more at right angles, and generally in
a different plane of growth from most
of the other blades, in A
cervicornis. Blades of A. palmata are
greater than 0.5 m in length, whereas
unbifurcated blades of A. cervicornis
rarely are. Coloration is highly
variable in A. palmata, ranging from
very light tan to brown, whereas it is
brownish yellow and more uniform in
colonies of A. cervicornis. Polyps
(the individual units of 1live coral
that make up a colony) of both A.
palmata and A. cervicornis are about
0.1 cm 1in diameter. Acropora cervi-
cornis has a single apical polyp in
the growth axis.

Polyps of Montastraea annularis
average 0.3 cm in diameter (medium-
sized among coral polyps); those of M.
cavernosa average 1.0 cm (large for
Caribbean corals). In both species,
polyp diameter increases and polyp
density decreases with increasing
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Figure 2. Coastal distribution of the elkharn, staghorn, common star, and large
star corals. Montastraea exists in water depths below 1 m and out to the 40-m
contour; Acropora exists on reefs from the surface to 20 m depth.
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Table 1.

Patterns of depth distribution, abundance, and ecology of Montastraea

annularis, M. cavernosa, Acropora palmata, and A. cervicornis.

a Extensionb c c Resis-
Depth (m) rate Spawning~ Spat tance to
Species Range optimum (cm/yr)  Sex~ season (No./m2) hurricane
Acropora palmata 0-15 0-7 5.00-9.50 H Aug 0.03 M
Acropora cervicornis 0-30 3-20 10.00-26.40 H Aug 0.01-0.30 L
Montastraea annularis 0-80 3-40 0.68-2.40 H Aug-Sept 0.45-1.04 H

Montastraea cavernosa 0-90 10-40

0.35-0.57 D Sept

0.14-1.09 H

a
b

[of

dL = low, M = medium, and H = high.

depth (Dustan 1975, 1979; Porter et
al. 1987). Although colonies of both
species are mound shaped, those of M.
annularis that exceed 0.5 m in diame-
ter tend to break into distinct lobes
in shallow water; no such tendency
exists in Tlarge colonies of M.
cavernosa. M

have a great diversity of shapes in
shallow  water. Colonies of M.
annularis sometimes become 4-5m in
diameter, but those of M. cavernosa
rarely exceed 1 m. As water depth
increases, colonies of both
Montastraea species flatten and become
platelike (Dustan 1975, 1979; Graus
and Macintyre 1976). At depths of
30-40 m in Jamaica, most colonies of
M. annularis grow as flattened
rosettes of overlapping colonies.
Colonies of M. cavernosa do not
flatten completely at depths less than
60 m.

REASON FOR INCLUSION IN THE SERIES
Coral reefs, which are highly

attractive to tourists, are the most
diverse marine community on earth.

Data adapted from Goreau and Wells (1967).
See GROWTH CHARACTERISTICS section of the text for references.

Data adapted from Szmant-Froelich (1985, 1986).

Colonies of M. annularis

Their existence depends on the suc-
cessful growth and maintenance of a
complex, three-dimensional structure
in shallow water. This topographical-
ly complex form is built primarily by
hermatypic corals (those corals bear-
ing symbiotic zooxanthellae). The
four species reviewed here are among
the primary corals involved in this
building process (Lighty et al. 1982).

As stated by Jaap (1984), in
southern Florida "the two stony corals
most responsible for reef building are
Acropora palmata (elkhorn coral) and
Montastraea annularis (star coral)."

LIFE HISTORY

Spawning

The four species reviewed here spawn
annually in the fall. They all
discharge their gametes into the water
column, rather than brooding their
larvae (Szmant-Froelich 1986).

Montastraea annularis is a simul-
taneous hermaphrodite (eggs and sperm




are present in the same individual at
the same time). In Puerto Rico,
oogenesis begins in mid-May, and
spermatogenesis begins during mid-July
(Szmant-Froelich 1985). The annual
spawning period 1is short, occurring
immediately after the full moon in
late August or September. Colonies
larger than 51 cm? (estimated age, 4-5
years) are reproductive; smaller
colonies, or pieces of colonies below
this size, are not (Szmant-Froelich
1985).

Montastraea cavernosa is dioecious.
The gametogenic period is similar to
that described above for M. annularis.
Spawning also occurs annually in Tlate
August or September (Szmant-Froelich
1986). Neither minimum colony size
nor age at first reproduction is
known.

Acropora palmata and A. cervicornis
do not differ substantially in
reproductive biology. Like Mont-
astraea annularis, they are simulta-
neous hermaphrodites in which the
development period is longer for eggs
than for sperm. They differ from M.
annularis in having a longer period of
egg development of 10 months. As in
both species of Montastraea, there is
a short spawning season in August. In
Puerto Rican populations of Acropora,
spawning is synchronous and occurs 6
days after the full moon in August
(Szmant-Froelich 1986). The relation
between fragmentation and reproduction
has not been examined.

Fecundity

Annual egg production per square
centimeter of coral tissue is 720 to
2,016 in Montastraea annularis and 288
to 576 in M. cavernosa (Szmant-
Froelich 1986). Because eggs of M.
annularis are slightly smaller than
those of M. cavernosa (300 and 350 um,
respectively), the annual egg mass
produced per unit area of Tiving coral
tissue by M. cavernosa is double that
produced by M. annularis.

Annual egg production by both
Acropora palmata and A. cervicornis is
600 to 800 eggs per cm?. The eggs are
similar in size to those of
Montastraea annularis in being about
300 pum in diameter.

Larvae and Juveniles

Little is known about the planula
larvae of the four coral species
treated here (Bak et al. 1977;
Sammarco  1980; Rylaarsdam  1983).
Settlement patterns are also poorly
understood for any of the species
reviewed here, but have been studied
on reefs in Florida (Dustan 1977), St.
Croix (Rogers et al. 1984),
Netherlands Antilles (Bak and Engel
1979), and Jamaica (Rylaarsdam 1983).
In all of these studies, coral re-
cruitment was measured as the number
of small corals (usually fewer than 4
or 5cm in diameter) per unit area.
These numbers cannot be translated
into the numbers of larvae settled per
square meter per year because it is
not known what the early growth rates
are, nor what patterns of settlement
and mortality produce the observed
counts of "juveniles."

In St. Croix (Rogers et al. 1984),
juveniles of Acropora palmata
occurred at densities of 0.1-0.3/m? at
depths of 3-9 m. Bak and Engel (1979)
found similar densities (0.13/m2?2) at
similar depths.

Juveniles of Acropora cervicornis
occurred at densities of 0.01-0.30/m2
at a depth of 9 m (Rogers ef al.
1984). Bak and Engle (1979) found no
juveniles of this species in surveys
totaling 45 m? at appropriate depths.
Rylaarsdam (1983), however, reported
about 4.3/m2 on barren substrate 11 m
deep chosen because settled larvae
were abundant there.

Juveniles of Montastraea annularis
live at densities of 0.09-1.04/m2 at
depths of 9-27 m in St. Croix (Rogers
et al. 1984), 0.20/m2 at depths of
3-9 m in Curacao (Bak and Engel 1979),
































































