Acropora- A Review of Systematics, Taxonomy, Abundance,
Distribution, Status, and Trends: Florida, 1881 - 2000

Walter C. Jaap
HoridaMarine Research | ngtitute, Fish and Wildlife Conservation Commission

Systematics

Phylum Cnidaria
Class Anthozoa Ehrenberg, 1834
SubclassZoanthariadeBlainville, 1830
Order ScleractiniaBourne, 1900
Suborder AstrocoeniinaVaughan and Wells, 1943
Family Acroporidae Verrill, 1902
Genus Acropora Oken, 1815

Acropora palmata (Lamarck, 1816)

Acropora cervicornis(Lamarck, 1816)

Acropora prolifera (Lamarck, 1816)
Genusdescription:
Acropora: Branched, bushy, plate-like, sometimesencrusting. Axia andradia coralliteson branches.
Two cyclesof septa(=12); porouscoradlitewalls, cordliteswithout columella. Thetype speciesis
Acropora muricata (Linné 1758), missing, typelocality unknown.

Geographicdistribution: Pacificand Indian Oceans, Red Sea, Persian Gulf, Western Atlantic-
Caribbean.

Stratigraphy: Eocene (58 x 10°Y BP) to Recent

Veron and Wallace (1984) reported that there were 364 extant speciesof Acropora, 361 inthelndo
Pacificand threeinthewestern Atlantic. Thethreewestern Atlantic species, A. palmata, A.
cervicornis, and A. proliferaarecommonly referred to aselkhorn, staghorn, and fused staghorn corals.

Acropora palmata

Madrepora palmata Lamarck, 1816

Madrepora muricata formapa mata Brook 1893
Madrepora muricata Duerdan, 1899

Madrepora (Acropora) palmata Mayer, 1914
Acropora palmata (Lamarck) Vaughan, 1915
Acropora palmata (Lamarck) Wellsand Lang, 1973
Acropora palmata (Lamarck) Veron 2000

Description: Acropora palmataisthelargest of all Acropora species; coloniesare up to four meters
from branch tip to branch tip, two metershigh, with abasetrunk that isup to 40 cmindiameter. The
baseisfirmly attached to the substrate. Branchesareflat or lesscommonly round, tubular radial coralites
areof variousdiametersand length. Browntoyellow-gold color.
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Geogr aphicdistribution: Known from Dry Tortugasto Broward County in Florida. Inthewestern
Atlantic, A. palmataisknown from the Bahamas, Greater and Lesser Antilles, Venezuela, Aruba,
Bonaire, Curacao, Colombia, Panama, Nicaragua, Honduras, Belize, Mexico.

Stratigraphy: Late Plioceneto recent.

Bathymetry and habitat preference: Depthrangeis<1tol7 m, optimal range1to5m. Thenomina
habitat isthe seaward face of areef such asthe spur and groove formations and seaward portion of the
reef flat. Branch fragmentsare often found occupying back reef areasfollowing storms; A. palmata may
form extensive barrier reef structuressuch asin Bdlize, Greater Corn Idand, and Roatan.

Reproduction and growth: Acropora. palmataisahermaphroditic broadcast spawning species. The
primetimefor releasing eggsand spermisin August and September. We documented that eggs, ova, and
spermwere present intissues (histologica analysis) during Junethrough August, 1978-1980. 1n 1977
and 1981, wedid not see evidence of reproduction. Growth rate (branch extension) is4to 11 cm per
yearinFlorida. A colony that was 2 metersin height would be 18to 50 yearsold. The4cmrateis
based on Vaughan'searly studiesin Tortugasand probably under estimatesgrowth. Acroporapalmata
canrapidly spatially monopolizelargeareasby fragment propagation. Fragmentscleaved from thecolony
may grow into new individuals (Highsmithet a., 1980; Bak and Criens, 1981; Tunnicliffe, 1981;
Highsmith, 1982; Rogerset al., 1982; Tunnicliffe, 1984).

Acropora cervicornis

Madrepora cervicornisLamarck, 1816

Madrepora cervicornis Pourtalés, 1871

Acropora cervicornis(Lamarck) Goreau and Wells, 1967
Acropora cervicornis (Lamarck) Veron, 2000

Description: Acroporacervicornis. Arborescent, tubular branches, distinct axial-tubular corallitesat
branchterminasandradia corallitesdistributed relatively uniformly onbranches. Radid coralitesoften
form bractsrather than tubes. Secondary branchesdivergefrom primary branchesat 30 to 90 degree
angles. Specimensfrom deep water tend to havelong and dender (about 1.5-cmin diameter) branches
and fewer secondary branches. Branchesof coloniesfrom shallow water tend be thicker (about four cm
indiameter) with agreater number of secondary branches. The color rangesfrom gold and yellow to
brown. Coloniesareoften not firmly attached to the substrate. Branchesmay fuseto adjacent branches
(anastomosis) forming apretzel-likemaze. Largethicketsform acomplex structurethan may betwoto
three metersin height and 30 meterslong (seenin Dry Tortugasintheearly to mid 1970s).

Bathymetry: The specieswasreported to depthsof 50 m off Discovery Bay, Jamaica(Goreau and
WEells, 1967), but ismore often seenin depthsof 3to 30 min Florida

Reproduction and growth: The speciesisahermaphroditic, broadcast spawner. Theova, eggs, and
sperm were seen during summer of 1978, 1979, and 1981; in 1979, therewas active gonad generation
from January through June (unpublished data). Propagation from fragmentsiscommon (Gilmoreand
Hall, 1976, Tunnicliffe, 1981). Growth ratefor A. cervicornisis4to 12 cm per year. The specieshasa
morerapid growth during warmer monthsin Florida (Jaap, 1974).
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Acropora prolifera

Madrepora prolifera Lamarck, 1816

Madrepora prolifera (Lamarck) Pourtal és, 1871

| sopora muricata forma prolifera Vaughan, 1901
Acroporaprolifera (Lamarck) Cairnset a. 1991

Thisspeciesisthe most enigmatic of thethree. Itisconfusedwith A. cervicornisand poorly studied. The
distributionincludes Dry Tortugas, Yucatan, Belize, Jamaica, Columbia, Panama, and the Netherlands
Antilles.

Florida status and trends
Acropora palmata:

Dry Tortugas- 1882 to 1993. Estimated areaof coveragewent from 109 acres (Agassiz, 1882),t00.15
acres(Davis, 1982), to 0.35 acres (Jaap and Sargent, 1993).

Elkhorn Reef, Biscayne National Park, 1977 to 1981, A. palmata abundance ranged from 8 to 28 colonies
(Figure4) along three 25 m long transectsfrom 1977 to 1981 (Jaap, 1983).

Key Largo- 1981t01986. At Elbow Reef, abundance ranged from 66 to 84 colonieswithin 16 one m?
guadrats. At Frenchreef, abundance ranged from 42 to 99 colonieswithin 26 onem? quadrats. At

Mol asses Reef, abundance ranged from 79 to 135 colonieswithin 25 onem?quadrats. Thetrend these
reefswasvery stable populations (Figures, 5-8).

LooeKey, 1983. Seventeen Acropora palmata coloniesoccurredin six quadratsonaspur, 2to 7m
depth.

Cora Reef Monitoring Project, USEPA WQPP, 1996 to 2000, datafrom 160 video transectsfrom north
Key Largoto Smith Shoal. A. palmata occurred at five shallow reef sites. Dataare processed by point
count analyses, weidentify benthos and substratefor gpproximately 600 pointsat each station, and there
arefour stationsper reef. Percent cover dataare computed from therelative number of pointsthat were
covering A. palmata colonies.

The percent cover contributed by A. palmata at upper Keys Reefsranged from 7.23 percent in 1996 to
0.95 percent in 2000. Inthelower Keysreefs, A. palmata cover ranged from 7.27 percent in 1996 to
0.85 percentin 2000 (Figures 10, 11).

Acropora cervicornis

InDry Tortugas, Agassiz (1882) estimated A. cervicornis covered 1030 acres, Davis (1982) estimated
coverageat 1181 acres. In 1976-77 ahypothermic event occurred, killing 90 to 95 percent of the
population of A. cervicornisand A. prolifera at Dry Tortugas (Walker 1981, Porter et al., 1982). 1n 1983
therewasalossfrom adiseasethat caused significant losses of A. cervicornis (Peterset al., 1983).

Inastudy of severa reefsin Biscayne National Park from 1977 to 1981 we saw adecilein abunce at
Elkhorn Reef (N= 3 transects) of 32to 15 colonies(Figure4).
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Inastudy at Key Largo Reefsfrom 1981 to 1986 we observed adecline of 175to 0 coloniesat French
Reef and 120to 3 coloniesat Molasses Reef (Figures7, 8).

Inthe CRM P study we observed declines: inthe upper keys, A. cervicornisdeclined from 0.13 percent
cover in 1996 t0 0.03 percent in 2000, inthemiddie Keys, A. cervicornisdeclined from 0.26 percent
cover in 1996 to 0.00 percent in 2000, and inthelower Keys. A. cervicornisdeclined from 0.11 percent
cover in 1996 to0 0.02 percent in 2000. In Dry Tortugas, at White Shoal, we saw arelatively stable
abundancein A. cervicornis(Figures 12-15).

Causesfor Acroporadeclinesin Florida

Natural disturbances: hurricanes, hypothermia, hyperthermia, winter storms (1992 storm of the century).

Diseases. thewhitedisease seenin A. palmata and in A. cervicorniscan bevery serious Gladfelter
(1977) and Peterset a. (1983, 1986) report on theimpact and causative pathogen.

Predatorsthat feed on Acroporainclude the fireworm Hermodice carunculata (Marsden, 1960, Glynn,

1960); the gastropod Coralliophilla abbreviata (Brawley and Adey, 1981), the three spot damsel fish
(Kaufman, 1977, Potts, 1977). Competitorsfor lebensraum (space): Fleshy algae (Lighty, 1981)

Elkhorn Reef, BNP, 1977-1981
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Figure4. Abundance of Acropora palmata and A. cervicornisat Elkhorn Reef, Biscayne National
Park, three 25 m long continuouslinetransectsparallel to the depth contours (3 to 5 m depth).
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Figure5. Abundance of Acropora palmata and Figure 6. Abundance of Acropora palmataand
A. cervicornis, Carysfort Reef, 1981-1986, A. cervicornis, Elbow Reef, 1981-1986, based
based oninventory of 16 1m? quadrats per year. oninventory of 26 1m? quadrats per year.
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Figure7. Abundanceof Acroporapalmataand Figure8. Abundance of Acropora palmataand
A. cervicornis, French Reef, 1981-1986, based  A. cervicornis, Molasses Reef, 1981-1986,
oninventory of 27 1m? quadrats per year. based oninventory of 25 1m? quadrats per

yedr.

140




Figure 10. Acropora palmata cover at Upper Figure 11. Acropora palmata cover at lower

Keyslocations, 1996 to 2000, point count Keyslocations, 1996 to 2000, point count
anadysisof videoimages. anaysisof videoimages
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Figures 12-15, Percent cover by A. cervicornis, CRMP sites, upper keys, middiekeys, lower keys,
and Dry Tortugas, point count analysesof video images.
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14. Acropora cervicornis, Lower Keys(n=25) 15. Acropora cervicornis, Tortugas (n=7)
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