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1.0 PREFACE 

This fishery manag.... nt plan tor coral and coral r-Hts Is unlq .. In many respects and should be 
approached wltl'I that understanding. The management unit Is canposed of S0llle 400 species, many of 
which have no canl!Dn names. Much of the descriptive material Is necessarily tec:nnfcal. Data on 
growth and potential production are scant, and a maximum sustainable yield Is Incalculable. Ha,-yest 
presently Is at a very low level, and the principal value of this resource Is detennlned to be In non­
consumptive uses. Such uses Include the use of coral as habitat by many other lmpol"'tant recreational 
and can1111rclal specl• of fish and shel lffsh. The coral reefs ar• also Important eeonanlcal ly to the 
tourist and recreational Industry as a major attraction tor divers and other noneonsumptlve users. 
Because the growth of ma·ny corals Is slow (Oeul Ina thickets may be a century .old) the "fishery" In 
many Instances must be considered as a nonrenewable resource. 

Corals In the FCZ, which Includes much of the Florida reef tract, were protected by a federal agency 
until 1979 when a court ruling restricted tnls authority. Although harvest of coral and destruction 
of rHfs Is at a low level at this time, large scale harvest of corals could begin as It beeanes 
generally known that this resource Is no longer protected by law. 

The thrust of this plan therefor• Is to conserve this resource at the present low level of harvest. 

1.1 Preparation 

The Initial draft of this plan was prepared In 1979 by the Center tor Natural Areas under contract to 
the Gulf of Mexico and South Atlantic Fishery Management Councils (Contract No. C-97-6A>. 

List of Preparers: 

Center for Natural Areas: 

Alfred G. Zangrl, Vice President, Director of Econanlcs 
Thomas E. Bigford, Marine Affairs Specialist 
Joel Blumstein, Legal Assistant 
Glenn Hazelton, Cartographer 
David w. Lalst, Coastal Ecologist 
John B. Noble, Vice Pr•ldent, Director of Law 
Kennlt L. Rader, Legal Assistant 
WII11am c. Reed, Pr•ldent, Program Director 
Brian J. 0 1 Sul llvan, Envlronnental Planner 
George w. Rot1ert10n, Resource Management Spec I al I st 

Shephen D. Cairns, Department of Invertebrate Zoology, National Museumof Natural History, 
Smithsonian Institution. 

Walter M. Goldberg, Associate Professor, Department of Biological Sciences, 
Flo_rlda International University. 

Terrance R. Leary, Biologist, Gulf of Mexico Fishery ManagementCouncil. 

Each of the listed people contributed to the drafting of the fishery management plan. Since this Is 
truly a cooperative effort coordinated by the Councils, no Individuals can be listed as authors of 
separate sections or chapters. 

Appreciation Is extended to the several federal and state agencies, academic Institutions, and Individ­
uals who contributed helpful Information, advice, and suggestions. 
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Special appreciation Is extended to the rne111bersof the Speclal Coral Scientific and Statistical 
C011111lttff, the Coral Advlsor-y Subpanel and Jennifer Wheaton Lowryb whose suggestions, Insights, and 
data facilitated preparation of this plan. 

Cover drawing of Eusmllla fastlglata by Chuck Messing. 

1.2 Review 

List of Agencies, Organizations, and Persons to wn0111 Coples of the Statement are Sent: 

Department of the Interior 
Department of State 
Department of Agrlculture 
Department of Transportation 
Department of Energy 
Envlromiental Protection Agency 
Florida, Alabama, Louisiana, Mississippi, Texas, Georgia, South Carolina and North Carol Ina state 
agencies 

All fishery management ccunclls 
Southeastern Fisheries Association 
Fforlda League of Anglers 
Gulf States Marine Fisheries Canmission 
Sea Grant Advisory Services: 

Texas Georgl a 
Mlsslsslppl-Alabema South Carol Ina 
F lorlda North Caroll na 
Louisiana 

9ureau of Land Management, New Orleans Office 
Organized Fishermen of Florida 
Southern Offshore Flshennen 1 s Association 
Texas Shrimp Association 
Louisiana Shrimp Association 
State Coastal Zone Agencies 
Marine Sanctuary Office, Department of Commerce 
Sport Fishing Institute 
Marl ne wII derness Socl ety 
Envlromiental Defense Fund 
Flor-Ida Marine Life Association 
Audubon Society of Florida 
Audubon Society of Texas 
Houston Sportsman Club 
Houston Audubon Society 
Houston Regional Group of the Sierra Club 
Lone Star Chapter of the Sierra Club 
Harbor Brandl Foundat Ion 
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Enviranaental Iapact Stat--,t for The F'iahery Maiagiaent Plan for 
Coral and Coral R•f• of the Gulf of Mexico .,d South Atl-,tic 

(x) rinal Environniental Stat•ent ( ) Draft 

Raponaible Agenciea: 

Gulf of Mexico F'iahery ManagMentCIM'lcil 
Contact: WayneSwingle 

Lincoln Center, Suite 881 
5401 W. K.,nedy Boulevard 
Tapa, r1orida JJ609 
(8l3) 228-2815 

South Atlantic tiahery M.,ag ... nt Co111cil 
Contact: David Gould 

Southparlc Building, Suite J06 
1 Southparlc Circle 
Charleston, South Carolina 29407 
(80J) 571-1\366 

National Marine riaheri•• Service 
Contact: Jack Brawner 

Acting Regional Director 
91\50 Koger Boulevard 
St. Peteraburg, r1orida JJ702 
( 813) 89J-Jll\l 

1. ~-e of Actions (x) Adllinistrative 

2. Deecription of Action: 

The proposed action is to adopt .,d i11plet1enta f'ishery manag1t111ent plan for coral -,d coral reef'a
within the geographical area of authority of the South Atlantic .,d Gulf' of Mexico rishery HanagNent 
Councils. The pri11ary objective of thia plan is to opti11ize benefits while conserving the 11anegMent 
unit. This goal is supported by specific objective• to generate sufficient data to uae•• the f'easi­
bility of harveat of coral, ta ainiaize adverae hutlW\ .illlpacts, to provide special 118nageaentto par­
ticular habitat areu, to increue public awareneas of the raaource, end to provide• coordinated 
manageaent reg1-. Thia fiahery plan cover� over 400 apeciea of coral distributed throughout the 
11anageaent area. The size and diveraity of thia unit is exceedingly ce11plex, including speciea 
ranging f'r011 shallow water, IIUddy Hdi11ent sea whip• to deepwater precious coral �, .,d f're11 hard 
bott011solitary speciea to outer banlc reef' corals. Alllong the 110at significant and unique stocks are 
ti)• Flower Garden Banlc� on the Texu/Louiaian � outer continantel shelf' .,d the F'lorida rnf' tract. 
Elsewhere, 11uchof the coral occur� in hard bott011 c01111111itiea where it contribute• habitat .,d f'ood 
to many other specie �, with eatablished recreational or c011111ercialvalue, e.g., snapper, grouper, 
shr.irlp. In certain areu, particularly southern r1orida, corals also help aupport illportant busi­
nesses such aa diving .,d charter-boats. 

J. Date by Which C01111enta Must Be Received: 

i 



. \ 
\ 

Thia integr � tad docua�nt contain � all el•ent1 of The F'iahery Ha,�g•ent Plan a,d Envir0n11ental I111pact 
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2.0 SLMIARY 

2.1 Th• Fishery 

The fishery for coral and coral reefs as addressed In this plan Is located In the Gulf of Mexico, and 
the waters of the.Atlantic Ocean fran the Texas-Mexico border thra.igh North Carol Ina. 

2.2 The Manag.-nt Unit 

The management unit consists of the coral and coral rnfs of the fishery conservation zone (FCZ> of 
the Gulf of Mexico and South Atlantic Fishery Management Councl Is. Managemen.tmeasures In this plan 
wll I be r-ecan1111nded to adjacent states where apprcprlat._

2.3 The Species Included 

Included in this management unit are: 

A. Corals: the corals of the class Hydrozoa (stinging and hydrocorals> and the class Anthozoe (sea 
fans, whips, precious corals, sea pen and stony corals). 

B. Coral Reefs: the hard bottoms, deepwater- banks, patch rHfs and outer bank rMfs as defined In 
this plan. 

2.4 Problems In the Fishery 

Degradation of the stocks through natural and man-madeImpacts. 

2. Limited scientific lnfonnatlon on many species and many sections of the management unit, 
which includes the Inability to assess the impact of coral harvest. 

3. Susceptlblllty to stress because of corals being located at the northern llmlt of their 
di str-lbut Ion. 

4. Inability of corals to escape stress because of their sedentary nature. 

,. CompIex I ty and I neons I stency of management regimes. 

Lack of adequate public understanding of the Importance of coral and coral reefs. 

7. Present lack of jurisdiction over most coral and coral reefs by a federal agency which has 
traditionally executed authority and jurisdiction. 

2.5 S~atwnt of·MaxlmUIIISustainable Yield, OptimumYield, Expected Domestic Annual Harvest, and 
Total Allowable Level of Foreign Fishing 

2.·,. I Maximum Sustainable Yield 

With the existing data, a single maximum sustainable yield (MSY> for- the entire management unit is 
Incalculable. An estimate of MSY for- select species at Biscayne National ~ark gave an MSY range of 

0.0026 to 0.0158 kg/m2/yr- tor three hard cor~ls and 0.0026 to 0.0132 kg/m2/yr for six soft coral 
3ener-a. Those estimates are based on mortality and living tissue biomass data that are subject to 
widespread speculation Cs•• Fr.P Section 5.4.9 and Tables 5-ta and S-19>. 
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2.5.2 OptltllUIIIYleld 

·OY for al I corals Is the level of harvest specified or as may be authorized pursuant to the pemlttlng 
criteria established In this plan. Based on available data It Is the Councils' Intent to al low the 
existing level of. legal, reported harvest consistent with the objectives of this plan. 

QY for stony corals Is to be zero CO> except as may be authorized for scientific and educational pur­
poses. The current and expected level of harvest for this purpose Is estimated to be about 140 
kilograms per year. 

OY for oetocorals Is the_~unt of harvest which Is authorized pursuant to this plan. It Is to be al I 
oetocorals (except sea fans> that are harvested by u.s. flshennen. Octocorals, except for sea fans, 
are Identified as presently being harvested without apparent stock damage (Section 8.2.61. Present 
and expected directed level of harvest is estimated to be about 5,845 colonies, 1,463 of which cane 
fr-an the FCZ. 

Because of the value of some species of oetocorals as a source of honnones, there exists the potential 
for local I zed or even widespread overfishing. For this reason, the Councils are proe,oslng that the 
condition of the stocks and the harvest be monitored so that the Secretary of Canmarce may take 
apprcprlate action should there be an Impending threat of overfishing. 

2.5.l Estimated Domestic Annual Harvest 

The Estimated Domestic Annual Harvest (EOAH) is to be equal to OY. 

2.5.4 Total Allowable Level of Foreign Fishing 

The Total Allowable Level of Foreign Fishing (TALFF) Is to be zero .. 

2.6 Specific Management Objectives 

PRIMARY MANAGEMENT OBJECTIVE

Optimize the benefits generated fran the coral resource while conserving the coral and coral 
reefs. 

SPECIFIC MANAGEMENT OBJECTIVES 

I. Develop scientific lnfOf"lllatlon necessary to detemine feasibility and advlsablllty of harvest 
of coral. 

2. Minimize, as appropriate, adverse human impacts on coral and coral reefs. 

3. Provide, where appropriate, special management for coral habitat areas of particular concern 
(HAPCs) • 

4. Increase public awareness of the imPortance and sensitivity of coral and coral reefs .. 

5. Provide a coordinated management regime for the conservation of coral and coral reefs. 

2.7 ManagementMeasures 

1. Catch Llml~atlons 
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A. Total Allowable Le-..1 of Foreign Fishing - none. The expected do•stlc annual har ... st 
wll I equal the optimum yield. 

e. Types of Catch Limitations: 

( 1) Proh I bl t the tak Ing of stony cora Is and sea f,ans (Gorgon Ia fl abel I um or Q.• -..nta I Ina> 
or the destruction of these corals and coral r"fs In the FCZ of the Gulf and South 
Atlantic Fishery Manag••nt Councils' geographical area of authority, except as ~ro­
vlded for In this plan. 

(2) Stony cQrals and sea fans taken Incidentally In other fisheries must be retUl"'ned to 
the water In the general area of capttr• as soon as poss I bl•_• An exception Is pro­
vided for the groundflsh, seal lop, or other slmllar flsherlH, where the entire 
unsorted catch Is landed. In such Instances the stony corals and sea fans may be 
landed but may not be sold. 

C3> Should har.,.st of octocorals becoma accelerated which In the Councils' Judge•nt Is 
threatening the habitat In localized or widespread areas, the Councils 1111yrequest 
the Secretary to take a.,. II ab I• rnaastres des I gned to e I I rnl nat• such threat of damage 
to the resource and fishery habitat. On the advice of Its Scientific and Statistical 
Commltt" or other sources that one or more species of octocor-als nay be endangered 
tr0111widespread or local I zed dep let Ion from o-..rhar-..st or threat of 0119rhar.,.st, the 
Councils nay notify the Secretary of the threat and recom•nd that he take one or 
more of the following actions. 

a. Restrict by regulation arnend1111nt or through pr0111.1l;atlon of emergency regulations 
the har ... st of one or 1T0respecies of octocorals to a recomnanded , • .,,., or 
amount. 

b. Restrict by regulatory arnend1111nt or through promulgation of emergency regulations
the area from which one or rnore species of octocorals •Y be taken. 

c. Restrict by regulatory amendmantor through pr0111.1lgatlon of emergency regulations 
the method of hr ... st by which one or 11Cre species of oetocorals nay be har ... sted. 

d. Utilize any procedures other than regulatory a•ndment or promulgation of 
emergency regulations which lll!lybe within the realm of autnorlty of the Secretary 
and which will achle-.. the results of action proposed In options (a) through Cc> 
abo-... 

2. Permits 

Establish a permit system tor: 

A. the use of toxic chemicals In taking fish or other narlne organlSIIISwhich Inhabit coral 
rNfS, 

B. tor taking prohibited corals for scientific and educational purposes. 

3. Time and Area Restrictions 

See Section 13.5 for special regulations applicable In habitat areas of particular concern. 
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4. Types of Vessel. GMr, and Enforcement Devices 

Prohibit the use of toxic chemicals In taking fish and other marine organisms which inhabit 
coral reef areas except under pennlt as may be specified In this or any other fishery inan~e­
inent plan. 

,. Identify habitat areas for corals which may be ttreatened or subject to degradation and pr~ 
vlde a manag .... nt program for th•• These habitat areas of pal"'tlcular concern CHAPCsJare 
recognized as providing habitat to valuable or special assemblages of corals or coral reefs. 
SoiM of these areas are presently under jurisdiction of management programs, SOffl9 are under 
consideration for Inclusion In such programs, and othel"'S are presentl_y without inanagernent. 
Identified coral tiabltat areas of pal"'tlcular concern: 

A. Measures proposed for the coral HAPCs~ 

Ca) East and West Flower Garden Banks (nanlnated National Marine Sanctuary>. Within the 
HN'C def I ned as be Ing that Pol"'t Ion wI th In the 50 fathcnl contour, the tak Ing of a I I 
corals Is prohibited except as authorized by pennlt. The use of bottaa longllnes, 
traps and Pots, and bottom trawls, and anchoring by vessels 100 feet or nor• In 
reg Is tered I ength are pron I b I ted w I th In the HAPCe 

C bJ Florida Mldd le Grounds ~ the nol"'therraost hennatypfc Cshal la. rHf-type) coral ccn­
inun lty In the Gulf of Mexico. The taking of al I corals Is prohibited except as 
authorized by pennlt. Within the HAPCdefined In Sec:tlon 12.4, Measure 5b, the use 
of bott0111 longllnes, traps and pots, and bottom trawls Is prohibited. 

Cc> Ocullna Bank - Within the tour by 23 nm HAPC of Florida's central eastern coast as 
defined In Section 12.4, Measure 5c, the use of bottaa trawls, bottan longllnes, 
dredges, fish traps and pots Is prohibited In order to protec:t the coral tran dainage. 

B. Coral HAPCs presently under inanagement prograns: 

Ca) Dry Tol"'tugas (Fol"'t Jeffel"'Son National MonurnantJ. Management Is provided by the 
National Park Sel"'Ylce. 

Cb) Looe Key Reef National Marine Sanctuary. Designated In 1981, this sanctuary con­
sists of five square nautical inlles. Sanctuary regulations prohibit or regulate 
anchoring, coral col lectlon and damage, wire trap fishing, lobster fishing, tr-oplcal 
specimen collecting, spearfishing, and discharge of certain substances. 

Cc) Biscayne National Park. Management Is provided by the National Park Sel"'Ylce 
(Depal"'tment of Interior>. 

(dJ Key Largo Coral Reef National ~arlne Sanctuary. Designated In 1975, this sanctuary 
consists of a on• hundred square nautical mlle section of the upper Florida reef 
tr-act. Regulations pronibit, among other activities, r-anoval or destruction of hard 
and soft corals within the boundaries of the sanctuary. 

(el Gray's Reef National ~arine Sanctuary. Designated In January, 1981, this diverse 
coral line hard bottom encO'llpasses about 17 square miles off Sapelo Island, Georgia. 
Regulations prohibit alteration of seabed, discharge of certain substances, bottom 
trawling and dredging, wire fish trapping, and inarine specimen collecting. 
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2.8 Special R~ndatlons 

1. Reca111•nded that the S~retary establish a canmunlcatlon program to lnfol"III the public of the 
r-Nsons for coral 11111nagement and regulatlons wh let, protect corals and coral reefs. 

2. Recannanded that the Secretary establish a procedure to coordinate coral manag91119ntactivities 
In the FCZ and territorial sea within the Councl Is' geographical area of authority. 

3. Recannanded that the states and NMFS monitor at least at the present level of effort the con­
dition of the oetocorals and report damage or threat of damage to their- habitat. The Councils 
believe under ex.I.sting monitor-Ing regime, these agencies can effeetlv.ely carry out this request 
without a significant Iner-ease In current expenditure. 

2.9 Cata Needs for Managwnt 

The Councl Is I dent If I ed the to I low Ing needs tor data and research: 

t. Oetennlne and monitor level of harvest of oetocorals. 

2. Survey of distribution and abundance of corals In the management area. 

3. Study of growth, mortality, reproduction and other blologlcal data on which to base MSY. 

4. Effects of other fisheries and fishing gear on coral. 

5. Effects of natural and human Impact on coral. 

6. Analysis of Import and domestic price structure of harvested corals. 

7. Comparison of value of coral in Its nonconsumptlve use vs. harvested coral. 
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4.0 INTROOLCTION 

Whlle the scientific llt.,.ature provides only ll111lted data on coral ,growth, 111:)St ....... l"'cllel"'s agrN 
that growth of 1111nyspecl• of coral Is .,.,.Y slow. The natural beauty ot coral specl nans nakes the111 
wlnerable to unregulated har.,.st by c01111arclal and a•ttur collectors. 

A,,.,ng the states only Flor-Ida provides some pl"'otectlon to llvlng stony corals and two species of sea 
fans. It Is of I lmlted effect because the prohibition of possession Is l"'estrlcted to uncul"'ed specl­
•ns, and curing can be a sl~le, on-board process of dipping In bleach. 

Har.,.st ot corals In federal waters was l"'egulated by the Bureau of Land Manage•nt <BLM) undel"' the 
Outer Continental Shelf Lands Act untll Septelllber, 1979, when In United States v. Alexander. the Coul"'t 
held that BLM's author I ty was res tr I cted to act I vi t I es connected to the ad� I n'lstrat I on of ml nera I 
leases. This action has l"'ecently left 111:)Stcoral and coral rNts In the FCZ w.lthout 1111nagement or 
pl"'otectlon. This Includes ~ch of the Florida l"'Nf tract which lies just beyond the state's terrl­
torlal sea. This lack of protection to this -.eluable l"'esource Is not yet generally known, but har.,.st 
and deStl"'uctlon ot the col"'al l"'Nfs could legally occur at any time. 

The Flshel"'y Consel"'vatlon and Management Act CFCMA> of 1976 (Publlc Law 94-265), signed Into law April 
13, 1976, pl"'ovldes fol"' exclusl.,. United States flshel"'y 1111nagement authority o.,.r fishery resources 
Inhabiting the fishery conservation zone (FCZ> that area bounded by the seaward llmlt of state juris­
diction and an eciuldlstant llne 200 nm or 370 km tl"'om shore with exceptions for International 
treaties. The l"'esponslblllty to prepare flshel"'y 1111nagement plans (F~s) was .,.sted In a network of 
eight Regional Fishery Management Councils. The FCMA also delegated l"'esearch and enforcement duties 
to the National Marine Fisheries Service In the u.s. Depart1111nt ot Commerce and enfor~nt powers to 
both the U.S. Coast Gual"'d and NMFS. 

The Gulf of ~xlco and South Atlantic Fishery Management Counclls determined that a need does exist 
tor lnwnedlate management ot corals and that this may best be pl"'ovlded In the de ... lopment ot a joint 
fishery managementplan, the thrus+ ot which Is: 

I. To provide Immediate protection to what Is, for the IIDSt part, an unprotected and Important 
nonl"'enewable l"'esource. 

2. To acQull"'e addltlonal Information on the l"'esource. 

J. To pl"'e.,.nt any sudden dewstatlon of the l"'esource that cou Id be bl"'ought about by: 

<a> Sudden lntensl ... har ... stlng. 

(b) Sudden lntensl ... destruction ot the l"'esource by man, e.g., a Quantum ju~ In the use ot 
roller rig trawls or bottom longllnes. 

The fishery for coral as addrNsed In this plan Is located In the waters of the u.s. Gulf of Mexico 
and Atlantlc Ocean fr0111 the Texas-Mexican bol"'del"' through North Carol Ina. The 1111nage1111nt unit Includes
the coral and coral l"'Nfs of the FCZ (see definition In Table 5-1) undel"' the jurlSdlctlon ot the Gulf 
of ~xlco and South Atlantic Flshel"'y Management Councils. Management 1111asures In this plan wll f be 
l"'ecomn.nded to adjacent states where appl"'opl"'late. 

The Councils' prl111tl"'y1111nagemant obJectl119 Is to optimize benefits generated fl"'0111 the coral
resource while conserving the coral and col"'al l"'Nfs. 

http:pl"'e.,.nt
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Very llttl• published d•t• exist on many aspects of corals and coral reefs In the management area. 
Mos1' existing data and Mny on-going studies t.nd to concentrate on a llmlted number of species In a 
very f .. localltl• within the area. Hence, much of the study arN and many specific subjects are 
unavoidably I lghtly addressed In this plan. Certain biological, socl~cultural, and econaalc data are 
especlal ly llmlted. Whlle many people recognize the existence of numerous valuable consU11ptlve and 
nonconsumptIv• uses of the raourees, that recogn It ion Is base:<! I arge I y upon I ntu It Ive observat Ions 
rattler than hard researdl data~ 

The existence of these data gaps Is reflected and documented throughout the Fl'ofl. In att•ptlng to 
utilize the best available data several sections of the plan rely heavily upon Informal lntervl.,s 
with knowledgeable professionals, users, and user groups. While this approad'I has contributed to the 
praparatlon of the Fl'ofl, It has also emphasized the need to develop more and better data to fulfll I the 
management objectives (Section 12.1) of the F04A and the two Councils. 
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5.0 OESO\IPTION OF STOCKS CC'WRISING THE MANAGEMENT SYSTEM

To clarity th• pr••ntatlon of Sections 5.1 and 5.2 of the Fr.f', corals hav• be•n dlvld~ into deep• 
water and shallow-water specl•, with the 200 m (660 ft) lsobeth or depth contour arbitrarily c:nosen 
as th• dividing itne since It approximates the edge of the co~tlnental sh•lf. 

This fishery management plan manages the following species: the corals of the class Hydrozoa, 
(stinging and hydrocorals), and the class Anthozoa (sea tans, whips, precious corals, sea pen and 
stony corals). Figure 5-1 II lustrates several of the more can110nlyobserved and/or researched corals. 

Table 5-1. Definitions of selected termlnology used throughout this Fl'ifl. 

~: Species belonging to the Orders Stolonlfera, Telestacea, Alcyonecea (soft corals>, Gorgonacea 
(horny corals, sea tans, sea whips), and Pennatulacea (sea pens> In th• Subclass Octocoral Ila; Orders 
Sclerac:tlnla (stony corals) and Antlpatharla (black corals) In the Subclass Zoantharla; and the Orders 
Mllleporlna Cflre corals, stinging corals) and Stylasterlna In the c•ass Hydrozoa. 

Phylum Coelenterata 
Class Hydrozoa 

Order Mil leporina (tire, stinging corals) 
Order Stylasterlna Chydrocorals) 

Class Anthozoa 
Subclass Octocoral II a 
Order Stolonifera 
Order Talestacea 
Order Alcyonacea Csoft corals) 
Order Gorgonacea (horny corals, sea fans, whips, precious red coral) 
Order Pennatulacea (sea pens> 

Subclass Zoantharla' 
Order Scl•ractlnla (stony corals> 
Order Antlpatharla (black corals) 

Stony Corals: For th• pur-Pose of this plan, Includes species belonging_ to the Class Hydrozoa (fire 
corals and hydrocorals) and Class Anthozoa, Subclass Zoantharla (stony corals and black corals). 

Octocorals: For the purPo•• of this plan, Includes species belonging to the Class Anthozoa, Subclass 
Octocorallla (soft corals, horny corals, sea fans, sea whips, sea pens, and others> • 

•�.,..typlc <Corals): Corals that contain symbiotic, unlcel lular zooxanthel la• In their endodenwal 
tissue. Always found In shallow CO to 100 m; 0 to 330 ft), warm (15 to 35•c; 60 to 95•F>, sun•llt 
waters. Usually colonlal but may be solitary. Otten referred to collectlvely as rHf corals, however 
sane specl• are smal I and are never found on rHfS. Within the discussion In Sections 5.1 through 
5.2 on shallow-water corals, this definition has been quallfled to exclude S01N corals with aberrant 
zooxanthel lae relatlonshlps, e.g., tacultatlvely symbiotic species CBoschma, 1925; McCloskey, 1970; 
Ouclaux and Lafargue, 1973) and those which appear capable of "bank•bulldlng" without the benefit of 
symbl onts (Avent, et al., 1977) • 

Ahermatyplc (Corals): Corals that do not have zooxanthel lae. Their distribution Is not restricted by 

~epth, temperature, or light penetration. Found fran Oto 5,880 m CO to 19,000 tt>, and Oto 35•c C32 
to 95.F). Both colonlal and noncolonlal (I.e., single polyp) species In about equal number. Although 
often referred tc,. as "deep sea" or "so II tary 11 (see nect def In I tlon> corals, they often occ:ur In 
shallow water and many are colonlal. Their distribution overlaps that of the hennatypes and Is exclu­
sive In waters deeper than about 100 m (330 ft). 
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FIG. 5-1. line drawings of selected corals fran the management area. A. l1uricea muricata; 
B. Pseudopterogorgia bipinnata; C. Pseudo~terogor,ia acerosa; D. Gorgonia f1abe11llll; 
E. Pseudopterogorgia americana; F. Gorgon a venta ina; G. Ptero~org1a an~eps; 
H. Pterogorgia citrina; I. P. guadalupensis; K. Reni11a mueller1. (A-K rom Voss 
1976.) 
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FIG. 5-1, cont. Line drawings of selected corals from the manage­
ment area. L. Briareum asbestinum; Mo Plexaura 
:,omoma11 a; N. Plexaura fl exuosa; 0. Eun, cea 
palmeri. {L-0 from Voss, 1976.) 
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FIG. 5-1, cont. Line drawings of selected corals from the managementarea. P. Acroeora 
cervicornie; Q. Acropora palmata; R. Agaricia agaricites; S. Slderastrea 
radians; V. Porites porites; W. Porites astreoides; X. Diploria clivosa; 
Y. Diploria labyr1nthifonnis; Z. Manicinaareolata. (P-A from Voss, 1976). 
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u. ?orites ~orites 

FIG. 5-1, cont. Line drawings of selected corals from the 
managementarea. T. Eusmilia fastigiata; 
(from Messing fo Taylor, 1977); U. Pori tes 
lorites, fonnerly P. clavaria; (fran Rathbun, 
887). -
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EE. Dendrogyra cylindrus. (AA-EEfrom Voss, 
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Solitary corals: A cot"al organlSIII canpos4td of a slngl• polyp. 

Colonlal corals: A coral organlSIIIwith more than on• polyp and which may be part of a coral rNf or 
SONI other another coral asse111blage. This may also be referred to as a colony, unit, or lndlvldual 

coral. 

Coral R"fs: For purposes of this Fp,fJ, coral l"'Nfs are defln~ as the hard bottoms, deepwater banks, 
patch rNfs and outer bank rNfS as described below: 

1) Patch reef: Irregularly distributed clusters of corals and associated biota located In the manage­
ment area only along the seaward (southeast) coast of the Florida Keys. Occur as dome-type 
patches on the lewar~ side of outer bank coral reefs Cs•• definition below) or as linear-type 
pa'tches that parallel bank r"fs In acuate patterns. The latter support tlora and fauna, lnclud• 
Ing elkhorn coral (Acropora pa11111ta>, which ,.,r•nearly r•-.ibles the bank-r .. fs. Patch rNfS 
Include hennatyplc reef•bulldlng corals plus ahennatyplc species. Most patch r"fs occur 3 to 7 km 
(1.6 to 3.8 nm) offshore between Miami and the Ory Tortuga• on the Inner shelf (less than aba,t 
1, m or 49 ft depth). Vertical relief ranges fraw less than 1 m to over 10 • (3 to over 33 ft). 

2) Outlll" bank rNfs: Includes ahennatyplc and hennatyplc species In a cc:mplex asHlllblag• often with 
greater 11'9rtlcal rellef than patch reefs. Located In the Florida rNf tract prlMrlly snor .. ard 
of the 18 m (60 ft) lsobath and on two hard banks (East and West Flower Gardens) on the 
Texas-Louisiana shelf In much deeper water. Biota always exhibits zonatlon, with the number and 
type of zon• dependent upon the height of the coral substrate, the location of the reef, and the 
str•ses present. Also referred to as the "outer reef arc!' (Davis, 1928) and a "fringing 
barrier" CMll llman, 1973)~ 

3> Hard bottoms: Coral cc:mmunltl• lacking the density, rNf devef~ment, and coral diversity of 
patch and outer bank rNfs. Some hard bottoms are more appropriately tel"llled hard banks, organic 
banks or simply banks since th9Y may occur atop "topographic highs" In the Gulf of Mexico. Hard 
bottoms may Include 10111e hennatyplc corals. Widely distributed In the management area. Biota 
usually Include a thin ven..,. of live corals, often covering a rock outcrop or a relic rHf, and 
associated benthos <e.g., s-ponges, tunlc:at•, holothurlans> In an asHR1blag• with low relief. 
Also cal 141d live bottals (Struhsaker, 1969), hardgrounds, or pinnacles. (when found In a nonbank 
setting>. Hard grounds Is not used herein since the ten11 connotes a partlcular geological sedl· 
ment structure rather than a biotic canmunlty. 

4) DNpwater banks: A str-ucture ca11posed primarily of surface-hardened crusts of submarine muddy to 
sandy carbonate sedl•nts supporting a canparatlvely diverse asse1blage of benthlc animals. The 
ahennatyplc corals CEnallop .... la profunda and Lophella prollfera) may provide framework and pro­
mote entrap•nt and accu1111latlon of sediments and skeletal debris. Similar structures may be 
cal led haystacks, deep sea mounds, or 11 thoher111s. 

5.1 Species or Groups of Species and Thelr·Olstrlbutlons 

,.1.1 Shallow-water Species 

,.1.1.1 Octocorallla (sea fans, sea whips, etc.> 

The shelf waters of the southern and southeastern United States contain a conslderable diversity of 
octocorals <s•• Appendix A>. Amongthose listed for the shelf regions of the western Atlantic by 
Sayer <l 961 >, on I y 19 have not been reported fran the management area ( four spec I• are reported wh I ch 
require confirmation>. However, 36 species of primarily deeper-dwel llng specl• have been added to 
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Sayer's 11st sln_c:e 1961, bringing the total sh•lf octocoral fauna of th• present study area to 113 
.specl•• Of that total, 18 specl• appear to be endemic, and an additional three species find their 
prlnctpal distribution here (Table 5-2>. 

Octocorals In the.Gulf of Mexico can be divided Into three groups: 1) a deepwater element, most 
notably fraa the Paramurlceldae; 2) a disjunct Carollnlan el8!Mlnt, represented by the genera 
Leptogorgla and Murlcea; and l) trcplcal Atlantic and Car-1.bbean spec!• or fonns <see Appendix A). 
The north and northwestern Gulf of Mexico (Texas to Flor-Ida> lacks the latter, but has a wel I­
developed deepwater fauna which becanes locally pranlnent on the continental shelf. The parmnuriceids 
and the el llsel lids are mor• canrmn there than elsewhere. 

The region tr-an North Carol Ina to south Florida contains no distinct Iv• octoc~al el ... nts. Typical 
tnere are Leptogorgla vlrgulata, .b.•setacea, Lophogorgla hebes, MurlcN pendula, and Tltanldeum 
frauenfeldll, al I of which are represented In the Gulf of Mexico as Carolinian fauna. 

The area tr-an Palm Beach south to the Dry Tortugas contains a tropical Atlantic fauna, which appears 
to be fairly homogeneous. Some fauna! differences occur along the Florida r-Nf tract In respcnse to 
water t9111perature range~, substrate availability, and other variables. 

The distribution of octocorals In the Gulf of Mexico has been thorQ.lghly Investigated by Glamrmna 
(1978) and su1111111rlzed In Appendix a. Cairns (1977a) published a field guide to the ~re canlll)n gorgo­
nians of the Gulf of Mexico, Caribbean, and Flor-Ida. 

5.1.1.2 Mllleporlna and Scleractlnla (the fire corals, stinging corals, and stony corals) 

Sixty-eight species of stony corals are known fran th• continental shef1119s of the study area 
(Appendix C>, 62 of which have been noted fran the Flor-Ida Keys and the Dry Tortugas alon-. This Is 
a ranarkably high number, considering that the most diverse locale In the Caribbean (Jaffl81ca> ilsts 
only 66 species (Goreau and Wei Is, 1967; Wei Is and Lang, 1973>. Twelve Jamaican specl• are absent 
fraa Florida waters and an add It Iona I seven spec I es are known fr-an the FIor Ida reef tract but not 
Jamaica: Madracls asperula, Ocullna tenella, 2.•robusta, Cladocora debllls, Caryophyllla horologlu,a, 
Flabel !um fragl le, and!!:!!.!._ gr-av Ida. The latter specl es had been cons ldered as endemic to Braz I I 
until their Identification traa Florida by Jaap (1979, personal canmunlcatlon) and Avent, et al. 
(1977>, respectively. Three colonial scleractlnlans are endemic to the study area, and two lll)r• have 
their main distribution her-. Most of these are members of the Ocullnlda• and Include those listed In 
Table 5-3. 

Unlike octocoral distribution, stony corals show little separation by subregion (Appendix Cl. The 
only notable stony coral grcup other than the ocul In Ids are the occasional specimens of Madracls 
myrlaster, .!• asperula, and.!,. bruegwnnl found In the Gulf of Mexico. Madracls mlrabllls Is also 
apparently quit• caamn In the Gulf and south Atlantic regions. There are several other species of 
stony corals found In the Florlda Keys or on the west coast of Florida and the Tortugas which are 
typlc:al Caribbean toms. Th• data show that tor the most part, the out I yl ng areas of the Guit of 
Mexico and the southeastern coast of the u.s. are accurately described as sparsely developed exten­
sions of the scleractlnlan fauna found in the Florida Keys and the Ory Tortugas. 

5.1.1.3 Antlpatharla (black corals) 

Slack corals are not wel I represented In the management area with the exception of Clrrlpathes sp. 
(probably.£.. lutkenl> which occurs on shcilf-edge hardbenks (usually below 60to 80 m> thr(Xjghout the 
Gulf of Mexico <Bright and Rezak, 1976), and rarely In the Flor-Ida Keys (Goldberg, 1979, personal 
canrnunlcatlon> •.. "T;h• specl• appears to be quite canm::,n below 20 111(66 ft) on the southeast Florida 
coast (Goldberg, 1973a). An unidentified species of Antlpathe1 has been recorded tr-en the northern 
Gulf (Bright, 1978>. Addi tlonal records are II sted In Table 5-4. 
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Table 5-2. End•lc el-nts of the oc:tocoral fauna fran the shallow-water continental shelf regions 
(less than 200 • or 660 ft) of the southern United Stat•• 

Telestacea Alcyonacea Gorgonacea ( Sc leraxon i a) Pennatulacea 

Telesto f lavu la Pseudodr I fa ~ rubens Anthopod I u111- Vlrgularla presbytes
T.sangulnM Antllothela tropical ls Stylatula antlllarum 
T.frutlculosa IITltanldeWII frauenfeldll AcantnoptllUIII agassizll 

•r.nel leae (HoIaxon I a> !.• ol lgaci s 
Thesea clrtlna 
.l• plane 
Swlttla,2!!!.. 
Trlchogorgla !.!.2.!.!, 
Eunlcea palmer! 
EunlcM knlghtl 
Murlcea pendula 
Leptogorgla medusa 

*Lopnogorgla cardinal ls 

• Indicates species with principal distribution within study area but also reported traa Cuba. 

Table 5-.3. Endemic elements of the sc:leractlnlan fauna fran the shallow-water continental shelf 
regions (less than 200 111or 660 ft) of the southern and southeastern United States. 
(References as listed) 

Ocullna robusta Pourtales. west coast of Florida. Recorded fran the Ory Tortugas 
(Pourtales, 1871 ). Hourglass and the Florida Middle Gra.inds 
8 to 55 111 <26 to 180 ft) (Jaap, 1979, personal canmunlcatlon). 

Ocullna tenella Pourtale,. Same geographical distribution as above, ,6to 7.3 111(117 to 
240 ft). 

Ocullna varicose Lesueur. Rare off Florida Keys at 72 to 90 111 (2.36 to 295 ft) CPourtales, 
1871; Verrll I, 1901). Found at Looe Key fran 5 to .30 m (16 to 
100 ft) (Antonius, et al., 1978). Com111:1n theon continental 
shelf and shelf edge north of Palm Beach (Avent, et al., 1977; 
Reed, 1978, personal canmunlcatlon>. Known as far north as 
Cape Hatteras, North Carol Ina fran subtldal to 152 ~ In depth 
(Reed, 1980b). Also known fran Bennuda In 5 to 22 m (16 to 72 
ft) (Verrll I, 1901). Ludwick and Walton (1957) Include a 

questionable report of this species fr0111 the northern Gulf of 
Mexico. 

Ocullna arbuscula verrll 1. Cape Hatteras, North Carolina, to Charleston, South Carol Ina 
C~cCloskey, 1970>. Reportedly canmon off Savannah, Georgia, 
.3 to 25 m (10 to 82 ft). Porter (1978, personal canmunlcation> 
reports th Is spec I• fran Bermuda. 

Flabel lum fragl le Cairns. Eastern Gulf of Mexico and the Florlda Keys (Cairns, 1977b). 

Caryophyllla horologlum Cairns. West Florida coast <Cairns, 1977b) and Florida Keys (Cairns, 
1979, personal canmunlcatlon)~ 55 to 91 m (180 to .300 ft). 
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Table,.... Shel low-water Antlpatharla tran the continental shelwts of the southern United States. 

LOCATION/DEPTH REFERENCE SPECIES 

Sand Key, 81 m (267 ft) Jeff~ Reef Pourtales, 1878; Reed, 1979, CTrrTpathes desbonnl (09 &M.> 
(Vero 8eacl'I, Florida), 80 to 90 m personal canmunlcatlon; 
(265 to 300 ft>. Goldberg. 1979, personal 

canmun I cat Ion. 

Crocker Reef, Florida. 28 m (93 ft). Goldberg, 1979, personal Antlpathes pennacea (Pal las) 
canmun I cat ion. 

Al llgator Light, Florida, 29 to 38 m 
(96 to 125 tt>. 

Antlpathes lenta Pourtales Carystort Reef - Dry Tortugas, Florida, 
45 to 67 m ( 149 to 221 ft). Opresko, 1972. 

Parantlpathes columnarls (Duch.) Ory Tortugas, Florida, 183 m (604 ft); Cairns (1979, personal 
East Flower Garden Bank, 91 m (JOOft>. c0111munlcatlon; Smithsonian 

Institution recordS). 

5.1.1.4 Stylasterlna 

_Some Stylasterlna have been reported In waters less than 200 m (660 ft> deep <Boschma, 1957): 
Stylaster duchassalngl P. fran Ory Tortugas at 78 m (257 ft); l.• punctata P. nortl'lfest of Dry Tortugas 
at 185 m (600 ft), Olstlchopora tollacea P. tran Key West at 183 m (595 ft) and off Vaca Key (Maratnon> 
at 152 to 244 m (500 to 720 ft); and Pllbothrus symmetrlcus P. tran American Shoal at 179 m (585 ft). 
Each of these records probably represents unusually shallow oca.irrences of deeper water specl es. 

5.t.T.5 Potential Commerclally Important Shallow-water Species 

Within waters shallower thaA-200 m (660 ft), corals have been Identified as having potential canmer­
cTal value, defined herein••• mnetary value tor use In researc:l'I, Industry (e.g., jewelry>, or 
unusual art value. Although n .. rly al I corals could conceivably be, and have In the past, been 
marketed as curios, only spec!• with major potential tor exploltatlon are acknowledged as canmer­
clal ly Important. 

At least nine specf• of soft corals are currently being hal"'Vested tor use In marine aquaria. These 
are Leptwgla vlrgulata 1 BrfareUIII asbestlnum, Telesto rllsel 1 Renllla muller!, Olodogorgla nodull­
tera. Nlcella schmlttl 1 Swlftla exserta, LophogorgJa cardlnalls, and Lophogorgla~. Approximately
25 percant of this current hal"Vest canes fran the FCZ whlle 75 percent Is taken fran state waters 
according to members of the Councils' advisory panels. 

Species which have had canmerclal value In the past are Plexaura h0111011111Ila (black sea rod),
Clrrlpathes lutkenl (black coral), and Manlcina areolata (rose coral). As detailed In Appendix o, 
these species could continue to have value In pharmacology researc:l'I, jewelry, and tropical fish 
businesses, respectively. Oendrogyra cyl indrus (pillar coral> Is used in Haiti In the jewelry and 
furniture businesses but Is uncan11Dn In u.s. waters (see Geister, 1972, tor ecology). 
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,.1.1.6 Protected Shallow-wat..- Species 

Aside tr-ca state and federal laws and regulatlons protecting corals In general, 14 specl• have been 
Identified as worthy of special protection (Table 5-5). Antonius, et al. (1978) noted that pll lar 
coral (Oendrogyra cyl lndrus> hu been recan•nded tor I I sting as an endangered specl • under the u.s. 
Endangered Specl• Act; no tol'l'IIII action has yet been taken on that 1110tlon (Roe, 1979, pel"'Sonal 
canmunlcatlon). A conference sponsored by the Atlantic Reef C011111ltt .. on June 15, 1979, detennlned 
the spec I• to be threatened In the manage,nent area but not endangered thra,ghout I ts r-ange Cdef I ned 
by the Endangered Specl• Act as worldwide for lnvertebrat•)• Jaap_ (unpubllshed) produced a sum1111r-y 
doa.unent on syst ... tlcs, distribution, stratigraphy, and ecology of the pll lar coral for the ineeting. 
The Florida C011111ltt .. on Rare and Endangered Plants end Animals (a private group that suppl I• lntor-­
matlon to state agencl•->- has listed as endangered thra,gllout the Florida r"f tract (In al I unpr-~ 
tec:1'ed ar-eas, '•••• outside Biscayne National Park and other ar.eas) an addltl~nel 13 species. 

Al I of the cor-als listed as continental shelf fishery resources In the Fishery Conservation and 
Management Act of 1976 that may occur In the rnenag.. nt area are found deeper- than the 200 11 (660 ft) 
contour. 

Table 5-5. Corals categorized as endangered by the Flor-Ida C0111111ltt .. on Rare and Endangered Plants 
and Animals.• 

C0111110nName Scientific Name 

EI khorn coral Acropora palmate (Lamer-ck) 
Staghorn coral Acropora cervlcornls (Lamarck) 
Fused stagllor-n coral Acropore prollfere (Lwrck) 
Pi I lar coral Oendrogyra cyllndrus Ehrenberg 
Large flower coral ~ angulosa (Pal las) 
Flower coral Eusmllla fastlglate <Pal las> 
Lettuce coral Agarlcla agarlcltes (Linnaeus> 
Star-let coral Slderastr• sider• (El Ifs and Solander> 
Brain coral Olplorla cllvosa (Ellis and Solander> 
Br-a In coral Olplorla labyrlnthlformls CLlnnatus) 
Br-a In coral Olplor-la strlgosa <Dana> 
Smal I star coral Montastraea annular-ls CEI Ifs and Solander> 
Large star coral MontastraN cavernosa CLlnnatus) 
Brain coral MNndrlna rneandrltes CLlnnatus) 

• Although this C01111111tt.. <FCREPA) Is a private group of scientists and conservationists, the lists
they prepare do contribute ta efforts by the Flor-Ida G.... and Fr•h Water Fish Can111lsslon CGFWFC> 
In their own Endangered Specl• Program. However, ,Ince the GFWFC addr•ses only vertebrate 
animals, the FCREPA 11st constitutes the only state listing of marine lnvertebrat•, Including 
corals. These spec I• are not necessarl I y rare or endangered at th Is t lme. 

Source: Layne, 1979, personal canmunlcation; Simon, 1979, personal canmunlcatlon>. 
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5.t.2 o .. pwater Corals 

As a _group, deepwatel" corals (found deeper than 200 11 or 660 ft> are .-ong the 1110st poorly undent00d 
corals consider-ad In this plan. Field and laboratory obaen,atlons of deepwater specl• ar-• lackl ng. 
co.1 lectlng expeditions have been fair to adequate; the best avallabl• sources of data are the cor-al 
specl•ns scattered at r-••arcn Institutions such as the Flor-Ida Department of Natural Resources 
.Marin• Lab, the S111lthsonlan Institution, the Museu11 of Ce11per.11tlv• Zoology at Han,ard, the University 
of MtaniJls Rosenstlel Sdlool of Marine and Atnlospherlc Sciences, and Texas A&M University. Cairns 
(1979> has caap,:_ehenslvely r-evl .. ed the deepwater Scleractlnla but the deepwater Gorgonla r-ealn 
relatively unstudied, especially outside the Gulf of Meclco; Gla1110na (1978) has surveyed octocorals 
In the western Gulf. 

The work of Cairns (1979) on deepwater scleractlnlan coral zoogeography revealed seven species to be 

endemic''•••• ll11ltedJ to the temperate region off the eastern United Stat••· Five of those species 
have a pr-lNrlly wann temperate distribution CConcentrotheca laevlgata, Cyathoceras sgulr-esl, 
Thec:opsa1111111a soclalls, Bathypsa111111la tlntlnnabulum, and!.• fallosoclalls>, two are found In cold tem­
perate waters (Enallopsa111111la pr-ofunda and DaS1110s111illa ly11111nl). 

General ty, Caribbean waters have more deepwater specl• than adjacent waters. Fol"ty-two specl• of 
scler-atlnlans are known In the Gulf of Mexico. In the wann teper-ate wester-n Atlantic, 28 specl• 
occur. Of those spec I•• 14 ar-• tr-op I ca I and do not occur north of Cape Hatteras, seven are endMIc 
to the temper-at• region north of Flor-Ida and Cuba, and seven specl• are 1110r• coa1110polltan. "«)rth of 
Cape Hatteras, 12 spec!• have been r-~rted, slic of which also occur In wana t1111per-at• waters. 
Distribution 111apsand tables of these corals are Included In Cairns (1979). .. 

Giamnana (1978) studied the taconaiiy and distribution of octocorals In the Gulf of Meclco, emphaslzlr~ 
the Texas continental shelf region but also covering waten deeper than 220 11 (660 ft). Brief tllicon~ 
mlc descriptions are written tor 58 specl• and dlstrlbutlonal maps ar-• presented tor 152 specl•• 
Gorgon Ian palaeontology was also discussed. 

In Jlght of the Inadequate data base, separate sections discussing the other major taconanlc groupings 
of deepwater corals ar• not att1111pted. Appendlic E, however, pr-ovldes a species list Including orders 
and families of the deepwater corals fraa the management area. 

5.1.2.1 Distributions 

Within the management arM there are a.t least 183 specl• of corals collected tran deeper than 200 111 

(660 ttJ (Appendix EJ. Although lnfol"IINltlon tr-an deepwater collections Is tar traa canplete, the 
areas of highest coral concentrrtlon along the Atlantic coast appear to be between the 600 and 800 111 

Cl,960 to 2,600 ftJ contours of the continental slope where deepwater banks are found (see Table 5-1 and 
Section 6.2.1.JJ. Although a cQllplete listing of coral specl• associated with such structures Is 
f11posslble at presell't, at least 23 spec!• of coral have been collected fr-0111tha <see Appendlic F>, 
Including 501N species of potell'tlal caamerclal value <see Appendix DJ. 

,.1.2.2 Potential C0111111erclally Important Dffpwater Species 

Due to the distance fraw shore and the Inconvenience of collecting corals In waters deeper than ZOO111 

(660 ft>, projections of canmerclal value must be based on use of similar species els .. here 8 

especially Hawalla 

Ei_ght deepwater corals found off the Gulf of Meiclco and south Atlantic u.s. coe•ts have been Iden- / 
tiffed as having potential canffllirclal value. The skeletons of each species are very hard and amenable 
to cutting and polishing for jewelry. As described In Appendix o, these corals are: the precious red 

... 
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corals Cora 111 u� .!!!!!!!, and .£• n I obe• the balllbOo core Is Acan• II• eburnea, Kerato Is Is f I ex I b II Is, .!5.• 
ornate, and Lepldlsls caryophyllla; the black coral Lelopatnes glat>errlma; and tne hydrocoral 
Olstlctiopora follacN. 

fn addition to these eight species, an additional se,..n ha ... t?e•n noted In Appendix E as having soma 
possible c01111119t"clal market. Those se ... n species Include six gold corals Cgorgonlans> and one 
hydrOCOf"al, al I with Potent.la! 11elue In jewelry manufacture. None of tnese species are presently 
exploited du• to the risky and expensl ... nature of deepwatr har ... stlng. Collectlons by submarslble, 
as employed In the Hawaiian precious coral Industry, ha ... not been applled to the west..-n Atlantic or 
Gulf of "4exlco stocks. 

5.1.2.J ?rotected DMpwater Corals 

No dNpwater spec I es he,.. been II sted as endangered or threatened by the Endangered Spec I es Act nor 
are any under consideration tor If sting (Roe, 1979, personal c0111111Unlcatlon). 

Of the se ... n deepwater species recognized In Appendix Oas having c01111119rclal_p0tentlal, Coralllu � 
(precious reel coral) and K..-atolsls Cbancoo coral) are llsted as fishery resources In the Flsh..-y 
Conservation and ManagemantAct of 1976. 

5.2 Abundance and ?resent Condition 

5.2.1 Shallow-water Species 

Information concernl"g relatl'lle abundance of shallow-water corals naist be gleaned f,-0111a large "uncer 
of papers, reports, and personal unpublished obser't9tlons of specific coral habitats and com111Unltles. 
Since these studies/observations were al1110st always conducted at different times by different ln'llestl• 

·gators using different mathods, the COfflPOSltedata base lncOfflPlete and Inconsistent and does not pr~ 
vlde a thorough assessment of the present condition of the coral stock. 

Howe'ller, avallable data do al low an o,..rvlew of the resourse. For pirposes of discussing relatl ... 
abundance of shal lo-wat..- corals, the managementunit maybe subdivided Into se,..n regions based on 
general species compositions Csee Flgur• 5-2 and 5-3). Each of these regions Is discussed lndlvl• 
dually below. As an o ... rvlew of major shallow-watr coral com111Unltlessur'lleyed In the following, 
Figure 5-4 locates the major hard bott0111 and coral rMf areas ot the Gulf of Mexico and south 
Atlantic. 

5.2.1.1 North Carolina to Cape Cana...,.al 

The coral fauna along the edge of the continental shelf fr0111Cape Hatteras, North Carol Ina, to Cape 
Cana ... ral, Florida, ,._Ins l~rfectly known. Studies by Menzies, et al. (1966) and MacIntyre and 
Mil I Iman (1970> Indicate that ?lelstocene algal accumulations account tor the ledges, small terraces, 
and slight rises of the continental' margin oft North and South Carol Ina, whlle oolitic deposits predoml• 
nate l.n the 1110resoutherly sector • .2.•'t9rlcosa Is present on the Inner and mid-shelf (3 to 40 m) as 
small discrete colonies (<30 cm diameter, usually <15 cm>, and on the out..- shelf and upper slope to 
depths of 152 m elthr as Individual colonies Cl to 2 m diameter>, thickets, or banks. Distribution 
Is unknown from Cape Cana ... ral tnrough north Florida except mention by MacIntyre and MIiiiman (1970> 
of large clusters off north Florida. It seems PoSSlble that firther study wlll re ... al a patchy 
distribution of Ocullna comnainltles elsewhere In this region. 

Corals on the outr continental shelf proper are characterized by patches of low relief hard bottoms 
also referred to,as "II,.. bottoms" (Struhsaker, 1969). Hard-bottom com111Unltlu throughout this shelf 
arN ha ... been reviewed by Continental Shelf Associates (1979>. NOAA1 s Office of Coastal Zone 
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Maneg.-nt (1979d) cited reports that thrH to JO percent of the shelf region Is co-..red by "11-.. 
botto11• habitats. Th .. areu are Inhabited by traplcal and subtropical fishes, coral lln• � 198•• 
sponges, hydt'olds, and -..rlous spec:I• of oth.- ln~rtebl"'at .. and coral. They ha-.. been described at 
depths of 20 to 40 11 (66 to 132 ft) fr0111Onslow Bay, North Carol Ina, by MacIntyre and PIikey (1969> 
and Hunts•n and M$:lntyre (1971). Figure 5-5 depicts the distribution of the StulllP coral, 
Solenastrea hyades (Dana), and the starlet coral, Sld.-astrea sld.- .. (Ellls and Solander>, In the 
bay. Four other ~peel• of sclerac1'1nlans were noted: Balanophyllla florldana Pourtales; Phyllangla 
awlcana MIine-Edwards & Hal•; Astrangla~Agasslz (•~• astrelformls M.-E. & H.>; and the ey• 
coral, Ocullna arbuscula Verrlll. Additional sclerac1'lnlan records for the North Carollna contlnental 
shelf Include a number of small, lll)Stly solltary species: Rhlzosmllla maculata (reported as 
Bathycyathus neculatus>, Oas1110smllla lynanl; Rhlzotrochus fregllls (reported·•• Monomyc•s tragllls); 
Paracyathus deflllpll; an~ Cladocora sp. (Cera..-v1 ... s and Gray, 1966). 

Reports fr0111South Carol Ina and Georgia waters (Powles and Sarans, 1979; Reed,· 1978, personal 
c011111.1nlcatlon,rupectl-..ly) Indicate that the coral fauna Is largely th•••• as off North Carol Ina, 
except that coral patches are e-..n 11Cre sparsely distributed (Sarans, 1978, personal c0N1Ut1lcatlon). 
One partlcularly Interesting hard bott0111 com~nlty known as Gray's RNf occurs approxl•t•IY JJ k11 
(18 nm> east of Sapelo Island, Georgia (Figure 5-4; S.ctlon 6.J>. This COIIIPl•x rises fr011 • depth of 
22 m (72 ft> to a crest at 18 m (59 ft>. It Is approxlnately 6 k11 <J.2 n11J long and 2 km (1 n11> wide. 
The geology of Gray's Reef has been studied by Hunt (1974), but nothing has been published regarding 
Its coral fauna. Although the area Is not a true coral rHf (SN Table 5-1>, a nullber of corals and 
their associates are found there. Porter (1978, personal c01111111nlcatlon> noted that the bl01111ss Is 
dominated prlmarlly by a large pink ascldlan (probably Eudlsta. sp.>, secondly by the gorgonlan 
Leptogorgla sp. (probably.!:.• vlrgulata), and thlrdly by scleractlnlans, Ocul Ina ,..rlcosa Identified 
by J. K. Reed and eye coral, Ocullna arbuscula. If confirmed, this Identification extends the rang• 
of£• arbuscula frOIII Charleston to Sa11ennah (Mc:Closkey, 1970>. Other species noted by Port.- Include 
stu111Pcoral (Solenastrea hyades>, star coral (Montastraea annularls, uncOllllll)n), Cladocora arbuscula, 
Astrangla (astrelformls •~>,and Phyllangla a,,.,.lcana. 

Bayer (1961) stated that the shelf.octocoral fauna fr011 the east coast of Florlda·north of Capa 
Cana-..ral Is Indistinguishable fr0111the fauna from Georgia and the Carollnas. Reports from North 
Carol Ina (Menzies, et al., 1966: Cera--Vl11es and Gray, 1966), South Carol Ina (Powles and Sarans, 1979), 
and Georgia (Reed, 1978, personal cOffl~nlcatlon) appear to confirm this concluslon for both octocorals 
and scleractlnlans (Appendices A and C>. 

5.2.t.2 Central Florlda to South Flor Ida (Cap• Cana....-al to Palm Beach) 

This shelf region (Figure 5-2) repr•ents a transitional zone for coral fauna and deser-..s special 
consideration. The shelf edga contains a conspicuous band of plnnacles, benches, 1110unds, and troughs 
(her• collectl-..ly referred to as hard bottoms) which are often capped by the 1,-ory trH coral, 
Ocul Ina ... rlcosa Lesueur. Although the species occurs at least as far north as Cape Hatteras, North 
Carol_lna (Reed, 1980b), Its structural de-..lopmnt Is great•t In this region; thickets 1-2 m (J-6 ft) 
high are found on plnnecles with up to 25 m relief (A-..nt, et al., 1977; Reed, et al., In press>. A 
major portion of the shelf edga rs llttered with Ocullna debris (MacIntyre and Mllll111n, 1970). 

The Oculfna c011111111nlty harbors a rich -..rtebrate and ln-..rtebrate fauna which Includes other sclerac•
tlnlans (Astrangla astrelfor11ls, Balanophyllla florldana, Cladocora debllls, Paracyanthus pulchellus, 
and Coenocyathus species) and octoCOl"'als CTelesto nelleae, and Tltanldeum frauenfeldllJ (A11ent, et 
al., 1977>. Two hundred species of 1T0lluscs, 47 species of amphlpod crustaceans, 21 species of echl• 
noderms, and 50 species of dec:apod ·crustaceans ha ... been tound dlr.ctly associated with Ocullna ,..rl• 
~ (Reed, et al., In press>. 
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Although sl'lelf•edga Ocu II na ca11111Un It I• se• not to per-s I st south of J upl ter-, FI or-Ida, the spec I es 
Is found on coqulnold rock ledges scattered over the shal la, shelf south to St. Lucie Inlet and 
Stuart, Flor-Ida (27• 10'N) where Ocullna Is associated with decidedly Carolinian oc:tocorals such as 
Lophogorgle and Leptogorgla spp. In spit• of the Anti I lean ecological character- of other- groups whlc:1'
persist nor-th to Cape Canaveral (Avent, et al., 1977; Briggs, 1974), the scler-actlnlan and oc:to-
cor-al llan fauna becane Ant II lean only south of St. Lucie Inlet < In a slml lar- fashion to the Mollusca 
studied by work, 1969). Th• coqulnold ledges her-• possess the, sllM species noted above, but mixed 
with tropical genera such as the Dlplor-la Cbr-aln coral), lsophyllla (cactus coral), Montastraee (star 
coral>, and tile oc:tocorals Eunlcea, Pseudopter-ogor-gla, and Gor-gonla <Reed, 1979, personal 
ca11111UnI cat Ion>. 

1 

5.2.1.3 Southeast Flor-Ida Coast <Palm Beech to Fowey Rocks> 

South of 21• nor-th latitude to near Mlanl, the continental shelf narrows to 3 to 5 km (1.6 to 2.7 nm> 
and the wan11waters of the Florida cur-rent becane the most dominant hydrographlc featlre <L•• and 
McGuire, 19n>. Thus, In the vicinity of Palm Beach, Florida, Carolinian corals ar-e replaced by a 
diverse har-d•battonl community, tropical In character-, zoogeogr-aphleal ly sl111Ilar to that of the Flor-Ida 
Keys, but less well developed than the majority of the Flor-Ida r-uf tract. 

The hard-bottom canmunlty found In this region Is dOffllnated by gorgonlan cor-also The antlpathar-lan 
black coral Clr-rlpathes lutkenl Is pr-anlnent below a depth of 22 m (72 ft> but the scler-actlnlans ar-e 
less abundant at the northern end (Wheaton-Smith and Jaap, 1976) and In the vicinity of Mlanl 
(Courtenay, et al., 1975) than In the central Flor-Ida coastal region (Goldberg, 197:Ja,b>. The 
under-lylng substrate Is a Holocene elkhor-n coral, Acropora palmate, and stagl'lorn coral, 
!_. cervlcornrs, r-ellc rNf which lies 15 to JO m (50 to 100 ft> below present sea level. The r-Nf 
apparently has not been active for- the last 7,000 years <Lighty, et al., 1977). Pr••ntly, the d0111I• 
nant hennatypes ar-• the large star- coral Montastraea cavernose, the s11111I I star coral .!• annular-ls, the
lettuce coral Agarlcla lwrckl, and the brain coral Dlplorla cllvosa. Other stony corals knarn fr-an 
the southeast Flor-Ida coast ar-e summarized In Appendix C. 

The deeper- zones of this canmunlty (20 to 30 m; 66 to 100 ft) ar-• characterized ~Y the presence of the 
scleraxonlan gor-gonlan lcl I lgorgla schr11111111I as described by Goldberg < 197Ja>. Wheaton-Smith and 
Jaap (1976) and Courtenay, et al. (1975> have conflnned the existence of the same zonatlon off Palm 
Beach and Mlanl Beach, r-espectlvely. Other- oc:tocor-al II ans fr-om this area are summer-lzed In Appendix A. 

5.2.1.4 Flor-Ida Keys CFowey Rocks to the Or-y Tortugas) 

With the exception of reefs of Bennuda and the northern Bahanas, the Florida Keys represent the 
norther-11110st I lrwlt of coral reefs In the western Atlantic. Many wel I developed patch and outer bank 
reefs, such as Carysfor-t R..t and Key Largo Dr-y Rocks, oca,r shor-a,ard of the 18-111(60-ft) lsobeth and 
are d0111lnated by Acropora palmate (elkhor-n> and Mlllepora complanata (encrusting fire coral) at the 
cr•t• fol lowed by!.• cervlcornls (staghor-n>, Montastr-aee annularls (smal I star coral>, and.!• cavernosa 
(large star coral>, In successlvel·y deeper- zones <Shinn, 1963). There Is llttle specific lnfonuitlon 
on the_dlstrlbutlon and abundance-of corals on these l"Nfs In spite of their- position as the northern­
most Acropora r-Nfs In the western Atlantic~ The outer- bank r-ufs of Biscayne National Park to the 
north have been described by Voss, et at. (1969) but quantitative data.on distribution and abundance 
of corals on a single reef wer-• not Included. Ongoing r-eseard'I at the Park should fll I this data gap 
(Jaap and Wheaton Lowry, In preparation; Tltmant, 1979. personal canmunlcatlon>. 

The only outer- l"Nf syst• presently described In detail Is Looe Key Reef, In the lower- Florida Kays 
(Antonius, et al., 1978>. Hence, although Looe Key Is only one of many outer- bank r-Nfs, most of this 
discussion Is limited to this representative area. The reef er-est at Looe Key Is dominated by 
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FIGURE5-5. Areasof tropical reef corals in Onslow Bay, North Carolina (after 
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5-19 



MIi ieper• S9"'Pl1n1t1 (encn,stlng fire coral); Acropor• cervlcornls (steghorn) Is not prevalent. The 
cr•t Is transected by valleys, 50111e of which extend seaward as a systan of sp1.rs and grooves CS &G> 
perpendicular to the Keys' general coestllne. The S &G syst• at Looe Key Is roughly 800 m <2,600 ft) 
long, .300 • (990 ft) wide, and slopes sharply fr0111 the surface to a sand bottclll at 9 to II m (29 to 
.35 ft). The sp1.r, are canposed of a frwwork of~• palmate (elkhorn> capped by colon Jes of very 
large, Jiving Montestraea annular-ls (511111 I star coral>, Olplor-11 strlgosa (brain coral), and 
Colpophyllla natans (moon coral). Montestra• caver-nos• (large star coral> becanes dominant at the 
deeper ends of the sp1.rs. Montastr ... spp. and Acropora pal11111t1 are numerically d0111lnant on the sp1rs, 
accounting for 54 percent of the scleractlnlans. The gorgonlan fauna are daalnated prlmarlly by 
Pseudopterogorgta 1Wlcana and Gorgonla ventallna which caaprlse 19 percent of the fauna. Secondary 
dcnlnants are Plexaur-1 fl.exuosa, Pseudopterogorgla acerosa, Murlcea atlantlca, and Erythropodlum 
earlbaeorum which account for an lddltlonal 18 percent of the gorgon I ans foun~ In this zone. 

The end of the sp1.r and groove zone at Looe Key Is marked by a sandy plaln at iO to 12 m (.3.3 to 40 
ft), which grades Into a deeper reef zone, partlcularly toward the west. A second tier of deep spirs 
and gr-oo,es continues to a depth of .30 to ..35 m C 100 to I 15 ft). Octocorals such as the rough sea 
plume (Murlceopsls flavlda; eleven percent of deep reef gorgonlans) ere canllDn but ere rtplaced by 
Psuedopterogorgla blplnneta (the blplnnate sea feather) and lclllgorgla schr .... 1 (1.3 percent) with 
Iner-easing depth. The scleractinlans of the deep reef are simllar In canposltlon to the shallower 
zones but contain a relatively greater abundance of branching forms such as Eu1111lll1 f1stl9l1t1 (star 
or flower coral>, Porltes porltes, end M1dr1cls spp. (finger coral>. The larger scleractlnlans of the 
deep r-Hf are Agarlcle (lettuce coral> and Mycetophyllla. 

The zone landward of the reef crest et Looe Key Is the reef flat zone. Coral diversity there Is 
1 lmlted and Individuals present ere usually smel I and encrvstlng. Oonlnant specl• Include the 
mustard hll I coral Porltes astreoldes (27 percent of r-Hf flat Scleractlnl1>, the brain coral Olplor-11 
ellvosa (17 percent>, the fire coral Mlllepora sguerrosa (14 percent), and the starlet coral 
Sider1stre1 slderea (II percent). Gor-gonians are the most conspicuous el91118nthere and consist prin­
cipal ly of two species, Gor9onl1 ventallna (can110n sea fan; 27 percent) and Pterogorgla cltrlna 
(yellow sea whip; 4.3 perc:ent)o 

Antonius, et al. (1978) also described the patch r-Hf zone closest to Looe Key. This area contains 
the same sclerectlnlan species as described for the reef flat, except that an Increased abundance of 
Acropore eervlcor-nls Is noted. Twenty-six species of gor-gonlans were found In this zone, but only one 
species, Pseudoplex1ur1 flagellosa (flagellate false Plex1ur1; nine percent>, accounted for more than 
six percent of the lndlvlduels. 

Patch l"'Hfs of the Florlda Keys have received the most eanprehenslve tr-ea1111entes far es ecology end 
systenatlcs of corals In the Nnag .... nt area are concerned. Comparisons between reefs and areas, 
however, are ecnpllcated by envlro1111ent1l var-I ables wh lch fluctuate wl th the locetlon of the patch. 
Wave and current exposure, exposure to Flor-Ida Bay water the,,.,hal In• and turbidity fluctuations, 
distance fr0111 shore, and depth al I play a role In quantitative and quelltatlve coral development. 
Generally, patch reefs found In the lagoon between the outer reefs and the Flor-Ida Keys may Include 
star corals Montastr ... spp., fire corals Ml I lepore spp., regular finger coral Porltes porltes Cf_. fur-cata 
or!.• dlvarleate>, mustard hfll coral!.• astr-eoldes, starlet coral SlderestrN spp., brain coral 
Dlplorla cllvosa, and staghorn Acropore cervlcornls. Acropora palmate Celkhorn> Is almost always 
absent. Antonius, et 11. (1978) found that five species ec:mposed 50 percent of the stony corals 
found on the patch l"Hfs at Looe Key; Mlllepora cOfflplanata, the star corals Olchocoenla stellarls, 
Slderestrea slderea. end Montastraea annular-ls acea,nted for eight to ten percent each, while 
staghorn coral Acropore cervlcornis dominated with 15 percent of the total. j 

Inshore waters In the Immediate vicinity of the Keys are dominated by hardy corals (Including the 
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brain coral Olplorla cl Ivon. E!!!!, fr-a9U111,Por-ltes por-ltes, .f:•astr-eoldes, Slder-astr-ea r-adlans, 
s. sider-ea, rose coral Manlclna areolata, and Cladocor-a ar-buscula>, which appear- to have a gr-eater 
tolerance to sllt, thel"!IIOhallnechangH, and unconsolidated bottom (Vaughan, 1919; Kissi Ing, 1965>. 
Voss and Voss (19,5) have descr-lbed such an envlr-onrMnt In the vicinity of Soldler Key, the nol"'thern­
rnost of the Flor-Ida Keys, as have Turmel and Swanson ( 1976) at _Rodriguez Bank, near- Tavernier, 
Flor-Ida. The dominant scleraetlnlan In bath locations Is Porltes por-ltes CPorltes dlvarlcata>, found 
In a distinct seaward bend associated with the coral,flne alga Gonlol lthon sp. and tur-tle grass 
Thalassla testudlnum. 

Quantitative Information -deaf Ing with dlstr-lbutlon and abundance of gor-gonlans Is available for several 
back rHf areas In the Florida Keys. Opresko Cl97J>-has analyzed gorgonlan data for Boca Chlta Pass, 
Soldier Key, and Red Reef (Table 5-6 and Section 5.4). The first two locations lie on the seaward 
side of Biscayne Bay and are subject to fluctuations In sal lnlty, ternperatul"e, and tur-bldlty. Boca 
Chlta Pass Is the least oceanic In chal"actel" and not sur-p,-lslngly possesses the lowest dlvel"Slty and 
density of gor-gonlans. Red RHf Is a lagoonal patch l"Hf located on.Mal"got Fish Shoal, approximately 
4 km C2 nm> east of El I Iott Key and about J km Cl.6 nm) west of the outel" l"Hf al"c (Long Reef) 
(Figure 5-6); this locatlon displayed the greatest diversity and density of the al"eas studied by 
Opresko (Table 5-6). 

Comparative lnfonnation Is available for the gorgon Ian fauna on other lagoonal patch rHfs. Bagby 
(1978) has studied th,-ee sites off Key Largo, Flol"lda, chosen to pl"ovlde • vi• of the Influence of 
Increasing oceanic conditions. The patches, hereaftel" l"efer-l"ed to as Five, Seven and Nine Kllanetel" 
Reefs, are named for their respective distances fran Key Lal"go, Flor-Ida. Nine Kllaneter Reef Is 1111111
diately shol"ewal"d of the outel" reef al"c just south of Molasses Reef (Flgul"e 5-6). Table 5-6 canpal"es 
distribution and abundance recol"dS of gorgonlans fran both Qp,-esko (1973) and Bagby (1978>. It Is 
apparent that Pseudopte,-ogor-gla amel"lcana (slimy sea plume> and!.• acer-osa (pol"OUS false Plexaul"a) are 
the most wldespl"ead specl•, being found at every station. In agl"eanent with the conclusions of 
Opl"esko (1973>, .f:•acer-osa Is rnost·canmon Inshore, while!.• amer-lcana Is mol"e d0111lnant at offshore 
patch l"eef stations. Equally widespread, but numel"lcal ly less d0111lnant, a,-e the species Plexaur-ella 
dlchot0111a Cdouble-fol"ked Plexaurella) and Plexaul"a flexuosa (sea rod>. The fol'NI" Is pl"esent at al I 
stations but Is abundant only at Soldler Key and Five KII0111etel" Reef. Two specl•, Eunlcea succlnea 
Camber Eunlcea> and Pterogorgla cltl"lna Cyel low sea whip>, al"e distributed in abundance at both 
Soldlel" Key and Nine Kllometel" Reef, but not In lntel"ffledlate ar-eas. Pseudoplexaur-a pol"osa was dominant 
on Five Kllometel" Reef and Plexaur-a h011101118lla (black sea rod) was of considel"able impol"'tanee on Red 
Reef, but neither was pl"aalnent elsew~e,-e In the al"eas studied. 

9-

Species with patchy ol" widespread dlstl"lbutlons a,-e appar-ently the ,-ule ,-ather- than the exception. 
Goldberg C197Ja> noted that offshol"e patch reefs neal" the 9 m <JO ft) lsooeth off the southeast 
Florida coast could be d011lnated by elthel" Pseudopte,-ogor-gla amerlcana or .f:•acel"osa. Plexaur-a 
flexuosa was equally abundant along with Eunlcea calyculata (warty Eunlcea> and Mur-lcea mur-icata 
(spiny Mur-lcea>. Reefs at 14-to 20-m (46-to 66-ft> depths off Palm Beach al"e d011lnated by Plexaul"a 
flexuosa and Pterogo,-gla cltr-lna (Wheaton-Smith, 1976>. Plexaul"a flexuosa and Pseudopterogor-gla 
ame,-lcana dominated the shallow l"Hfs at Long Key, Or-y Tol"'tugas (Wheaton Lowl"y, In p,-epal"ation>. 
Thus, any ol" al I of these species can be found pr-anlnently on lnshol"e ol" offshol"e l"Hfs, In 
shallow watel" OI" on outel" r-eefs at depths up to 20 m (66 ft). Thell" ,-elatlve abundance on a given 
reef must therefol"e be lnter-pr-eted with caution. 

Shallow patch l"eefs neal" the outel" reef t,-act display a nulllbel" of cleal"-watel" lndlcatol" species. 
Gor-gonla ventallna (caanw,n sea fan>, Murlceopsls flavlda (r-ough sea plume>, Br-lar-eum asbestlnum Ccorky 
sea flngel"), and Pseudopte,-ogor-gla blplnnata al I fal I In this category, In decl"easlng ol"der of con­
sistency COpr-esko, 1973; Bagby, 1978). Howeve,-, only the sea fan G. vental Ina showed any col"l"elation 
between abundance 0 and l"eef position. At Red Reef and Five Kllanete,- Reef, this species accounted 
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TABLE5-6. Comparative daninance diversity of Gorgonacea in shoal waters of the Florida 
Key~GA - after Opresko (1973)1 B - after Oagby (1978). 

A. SOLDIII IIY 
SPfCIES I Of IW. QIIUJIIJ I 

(UIIICH succlllH 41.2 41., 
,_ sucdnN 

Pte~r9t1 J1.J 11.5 
.LlLl!!. 

rseudopter!!9!!!9l1 41.7 IJ~Z 
!f!!!!! 

I O C A 
SPECIES 

PSlll-ler!!9!!9II 
!£!!!!!. 

~• ..... ICIIII 

.... ICN 
---.-niitlc1 

C N I f A P A S 5 
I Of POP. CIIU.AJIVE I 

45.1 45.1 

12.6 51.1 

9.9 67.6 

1£D 11:(f 
s,(CIES I OF POP. ......... Zl.41 

1iliesll11• 

Ple•ur1 14.J ......,.. 
n.o Psrt:zt•r:·•· 

I! 11111 

CIIII.Aflll I 

Zl.4 

JS.7 

41.&

Plea1urell1 4.5 17.1 
illcliol-

( ...,,.. J.J 91.0  Cll,1!:UIIU 

Ptef'OIOf'9l1 
~

NurlcH 
11111111u 

9.9 71.5 

7.2 14.7 

Er1tllrC111INII• IZ.2 ,,. ,., Ple•ur• 
he111•11 

'°·'
A.I

ColOIIIH Sapled: 70) 
llo. of Species : " 

ColOllles Slllpled: 
IID. of Species : 

Ill 
10 

ColOllles S..,lld: 7J6 
llo. of S,.cl11 : 21 

Col1111tes/.Z 11.J es,.Z Co 111111 6.9 Col1111le1/.Z : 27.1

8V:E r l A I 6 0 P A T C H I E E f (5111) 
CllS I Of PIIP. Cllll.AJIVE I 

IE Y l A I 6 0 
SPfCIES 

PATCH I ( ( f (7 .. ) 
I Of POP. DIIILAfl WE I 

11:Y lAICO PAJCH l((f( 
SPECIES I Of PGP. 

.. ) 
ICIIIILATIWE 

Pseucloplea1ur1 IJ.2 IJ.2 
IIOrGSI 

Pse~lero9!!r9l1 12.0 26.0 
-rCIU 

lrl1reua I.I )4.!J 
iiliiitln111 

11,rlc~ts 

PseudD2ter!!9!r9l1"" 
.. 1!11111111 

~. -rlc1111 

27.) 27.J 

26.9 54.2 

U.5 61.1 

E•lcel IUCCIIIN 42.6 
-i-tlilorasJ 

12.1 
-...11111 ~·· ,,~,.,.....,.,. _, CIIII 11.2

42.i 

55.41 

"·' 
PleHur1 7.5 42.l 

rleauosa 
Gorrill 

••• 11111 
,.. 74.2 llirlczls. 10., 

"'" 
77.1 

Plea1ur1ll1 7.1 49.41 
illcliit .. 

lrl•re• . 
1iliislln• 

4.2 71.4 
. 

Pteiffl:jt1 l1 ,.1 
~- "·'

llirlceol Is 7.1 56.5 

"'"' ColOlllet s..,led: 9419 
IID. of Species )) 

Colonies Slllpled: 
llo. of Species 

llll 
25 

Colonies Slllpled: 634
llo. of Species 20 

Colonles/ � 2 : 26.4 Colonles/.Z ll.6 Colonles/ � 2 16.1 

VI 
I 

N 
N I



"' ., 
It I I s.,.,, 

. \. . .' ,.: . 

----

,
-�,,-

.,...,...... 
J t 

:;'':;:: }........ ...~, 
I . 

,~,.. 

# ••• 
•'_,..• . ' 
;~•1111111·-,· ,... 

JO ..:.i.,;__� to _____ -:- __ ...... T_--t'llO10 0 ________ ,:,i. _________ JO_______ 

2�-0-

..1ru 

Pwlfff 11 lry I.,,.... 11111l 
..,,........ ~ 

·ff•., ••• .. 
F l I I I I a

•· ,..,..... 
~ .....'" .. ..........)0:..0

JO 
•; LlHt..... JO 

\, A,,...... \" i· ! 
! _s/j;_CHJIIIII$':,.'.....t "·..•.. • f. ... u, .. 

,.. ....., -.,, ..... / 

HU .... 
~- :.,,,0 ,, ••I I I. \ I . \o.l'i •,

' ·< ..., 
• \/ ~-•m,1111 ....' _;_ ..., -- ......... ' ~ I.,:.,. ...

• \ ,• • ,• \ ~•',~ ,_TINIIHI 

0 • ~(ti;.I\ I \ ef" ~ Int ~ 
,..1''11~".':'"'~~,~,,, \ \\~ , , •• .... 

I , ~ -~-~ ,. • '::;""" Ie,.- •· ••111111 I 
11,•111 .-,,, l- 0 •O 20 30 10 50 N JOJO ~ --- --- •a, 1,11� 11111-... ..... 

•"·'" 
JO JO 100 

FIGURE5-6. The Florida Keys with localities mentioned in the text. Arrows 
indicate major passes for bay water exchange (after Shinn et!!.-, 
1977). 
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tor- 2.7 to 4.1 per-cerrt of the total fauna. At Seven Kllaneter- Reef tf"lf.s flgur-e Increased to 6.4 per­
cent, and at Nine Kllcneter- Reef It Iner-eased again to 12.8 percent. 

,.2.1., Nor-tl"leaster-n Gulf of Mexico 

This region lncluijes the water-s off tl"le west coast of Flor-Ida tr-an the Ever-glades nortl"I to Cape San 
Blas on tl"le Florida Panl"landle CFlgur-e 5-2>. Fr-an tl"le standPol·nt of coral canmunltl•, tl"le best .known 
and most Important ar-ea In tl"l Is r-eg Ion Is a 1,536 km2C.338 nm2> har-d bottom northwest of Tampa known as 
the Florlda Mlddle Grounds CFlgur-e 5-4>. The Flor-Ida Middle Grounds Is cl"lar-acterlzed by st.-p-pr-otile 
IJmestone escar-pments and knolls rising 10 to 13 m C.33 to 43 ft) at,o,,e tl"le sur-r-oundlng sand and sand­
shel I substrate, with over-al I depths varying fr-an 26 to 48 m (85 to 157 ft) CSmltl"I, 1976). Br-OOIC.s 
(1962) attributed the relief to underlying Pleistocene r-ellc reefs wl"llcl"Iflourished during the last 
inter-glaclal epocl"I. 

At-present, five cor-als contribute lfttle to the contlgur-atlon of the area (Smith. 1976), so that it 
Is best to use the tenn hard bottom rather than cor-al reef to descr-lbe It. This point Is under-scor-ed 
by the absence of the hennatypic star- and brain cor-als Montastr-aea and 0lplor-la <Smith, et al., 1975> 
characteristic of the Flower- Gar-den Reefs descr-lbed In Section 5.2.2.7 below. 

The d0111lnant scler-actlnlans In the Florida Middle Gr-ounds Include Madr-acls decactls, Por-ltes 
dlvar-lcata, 0lchocoenla stellar-ls, .Q.• stokesll, and Scolymla lacer-a. Octocor-als, a r-elatlvely mlnor­
canponent of other- Gulf r-nfs consider-eel below, ar-e pr-anlnent on the Middle Gr-ounds; d0111lnant fonns 
Include Mur-lcea elongate Cor-ange Mur-lcea>, Mur-lcea ~ (delicate Mur-lcea>, Eunlcea calyculata (warty 
Eunlcea>, and Plexaur-a flexuosa (sea r-od) (Gr-Imm and Hopkins, 1977). Additions to the latter- paper­
have been made by Wheaton Lowry C In pr-epar-ation) and ar-e Included In Appendix A. It Is of lnter-•t ·, 
note that several genera of octocor-als (Plexaur-a, Eunlcea, Pseudopterogor-gla, etc.) usually considered 
typical of tropical areas occur- this far north. 

A species zonation pattern exists on the Florida Middle Grounds with overlap between adjacent zon•• 
Grimmand Hopkins (1977) descr-lbe a Murlcea-0lchocoenla-Por-ltes zone at 26 to 28 m (85 to 92 ft). 
Fran 28 to 30 m (92 to 100 ft) the d0111inant tonns ar-e 0lchocoenla (eye coral) and Madr-acls. Mlllepora 
(fire coral) d0111lnates fran 30 to 31 m (100 to 103 ft) but becanes codomlnant with Madr-acls tr-an 31 to 
36 m (103 to 118 ft>. 

A second shelf region with notable coral canmunltl• Is bounded by the water-s off Tampa Bay on the 
north and Sanibel Island on the south_ and has been Investigated and reported by the Florida Department 
of Natural Resour-ces In their- M91110lr-s .2.t,J?!, Hourglass Cruises. The so-cal led "Hour-glass region" 
CFlgur-e 5-4) consists of a variety of bcrttom types. ~ocky bottom occurs at the 18 m c,9 ft) contour­
wher-e sponges, alcyonarlans, and the scleractinlans Solenastr-ea hyades (stump coral) and Cladocora 
arbuscula ar-e especially pr011lnerrt (Joyce and WII II ans, 1969>. Smith (1976) noted additional "patch 
reefs" Chard bottclls according to the definitions In Table 5-1) which occur off Sar-asota, Florida. 
Cairns (1977b) published an analysis of the ahennatyplc stony corals of the Hourglass samples; Jaap is 
currently preparing a report on the other scler-actlnlana., Whlle It Is apparent that the distribution 
of cor-als In this r-eglon Is lr-r-99ular, a considerable diver-slty of scleractlnlans and octocor-al II ans 
occur her-e and ar-e listed among those recor-ded fr-an the eastern Gulf of Mexico Cs•• Appendices A and 
C>. Oomlnant species wer-e Slder-astr-ea radians, Cladocor-a ar-buscula, Solenastr-ea hyades, Phyllangla 
amer-lcana, 0cul Ina diffuse, and 0cul ina tenel la; twelve other- species wer-e rar-e (Jaap, 1979, per-sonal 
canmunIcat Ion>. 

As In the Flor-Ida Middle Grounds the Hour-glass region octocoral fauna Include Car-ollnlan and West 
Indian specl•• This Leptogor9la/Lopho9or-9ia assemblage Is found In some abundance to the vicinity of 
Naples, Flor-Ida, (Wheaton Lowr-y, in pr-eparation> and persists spor-adlcal ly to Cape Sable, Flor-Ida 
(Tabb and Manni~ 1961>. 
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In addition to the Florlde Nlddle Grcunds and Hourglass areas, the eastern Gulf region also Includes 
abundant hard bottm cauiunltl• <Causey, 1979, personal canmunlcatlon>. WOOdward-ClydeConsultants 
(1979) described the blologlcal associations of these areas, In which Ocullna robusta rs particularly 

abundant. 

5.2.1.5 Northern Gulf of Mexico 

This region Is bounded on the east by Cape San Blas, Florida, and on the west by the Mississippi Delta 
(Figure 5-2>. The shallow nearshore zone In this area appears to be a transition zone between hard­
bottom canmunltl• to the east and southeast and localized hard-bank canmunltl• to the west. The 
area Is Influenced by the Mississippi River outflow. Although SOIN corals IMenlclna areolata rose 
coral; 34 m (112 ft) depth; Jaap, 1979, personal canmunlcatlonl and Inshore hard bott0111s have been 
reported 3 to 11 km Cl.5 to 5.9 nm) offshore between Panama City, Florida, and the Choctawatchee Bay 
entrance <Brooks, 1974), n10st coral llne areas are r•trlcted to the outer edge· of the continental 
shelf In this region. 

The shelf edge lyfng in the area between the Mlsslsslpol Delta and nortt-.est Florida contains a nunmer 
of discontinuous 1110unds, hi! Is, and pinnacles at depths of 80 to 158 m (252 to 550 ft). Ludwick and 
Walton C1957) studied a section of these pranlnences off Mobl le, Alabama, (depth, 80 to 110 m or 262 to 
360 ft; mean temperature, l8.3"C or 63•F> which were found to be Plelstocene rock canposed chiefly of 
calcareous algae. Their relief averaged 9 m (30 ft) above the surrounding terrain, and although no 
evidence of n10dern reef construction was found, a nunmet of scleractlnlans and octocorals (In addition 
to the antlpatharlan Clrrlpathes sp.) were obtained by dredge and grab (Table 5-7). 

Table 5-7. Shelf-edge corals fran the northern Gulf of Mexico. (After Ludwick and Walton, 1957) 

Octocora I I I a Scleractlnla 

Nldalla occldentalls Gray •ocullna varicose Lesueur 
Neospongodes agasslzl DelchNnn (reported as o. dlstlcha)l 

*Nlcella guadalupensls o. &M. *Madracls mlrabllls o. &M.2 
Rllsia panlculata o. &N. *Bathycyathus sp. 
Elllsella sp. (funlcullne?) An01110Cora fecunda Pourtales

*Thesea ~ Oelch•nn Balanophyllla sp. 
Vlllogorgla nlgresc:ens D. &N. Deltocyathus agasslzl Pourtales 

Oe51110phyllluntcallletl D. &M. 

• lndlcat• 1110st CCJlllll)nly enccuntered species. 

1 Probably o. robust• 

·zPerhaps!!• d9cactls or.!• asperula 

Addltlonal specl• of Octocorallla fran this region are fisted In Appendix A fran Bayer (1951> and 
GIMntOna (1978), but with no Indication of whether they are associated with hard-bottan canmunltles. 
Cairns (1977a) had published a tleld guide and taxonanlc key to the canmoner octocorals of the Gulf of 
Mexico, Caribbean, and Florlda. 

s.2.1.1 Northwestern Gulf of Mexico 
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The principal ccnmunltl• In the norttwestern Gulf of Mexico (west of the Mississippi River DeltaJ are 
localized on the hard banks occurring on the shelf (He Figure 5-4). Nurnercus other banks are being 
discovered as topographic s_t\ldl• continue on the Gulf shelf. These banks usually originate in waters 

~ to 10~m (131- to 330-ft) de-s, and Include filamentous and leafy alga• <Bright, 1977; Gla11ncna, 1978). 4
Bright (1977) had grouped these banks Into three categories based on their biota and depth of origin, 
as described In Table 5-8 and Figures 5-4 and 5-7. Only East and West Flower Garden Banks In group 3 
peak at depths less than 25 m (82 ft), the other banks peak at -58 to 70 m (190 to 230 ttl. Biota on 
these banks fal I Into at least six biotic zon•, canblnatlons of which are found on different banks 
(Bright, 1977). 

Table 5-8. Classification of Gulf of Mexico banks based on depth of origin. (After Bright, 1977>. 

Group 1 - Origin between 50 and 60 m (163 to 196 ftl contours 

Stetson Bank Claypl le Bank 
Sonnier Bank (Thrff Hickey Rock) 32 Fathalll Bank 

Group 2 - Origin between 60 and 80 m (196 to 262 ft) contours 

Mysterious Bank North Hospital Bank 
Blackflsh Ridge Aransas Bank 
Big Adam Rock South Baker Bank 
SmaI I Adam Rock Baker Bank 
Dr•• Bank 29 Fathom Bank 
Southern Bank Fishnet Bank 
Hosp Ital Bank 

Group 3 - Origin between 100 and 200 m (330 to 660 ft) contours 

East Flower Garden Bank Ewing Bank 
West Flower Garden Bank Parker Bank 
Bright Bank 18 Fathom Bank 
Bouma Bank 28 F athcffl Bank 

Two banks (Stetson and Sonnlr) In the first group (those originating between the 50 to 60 m 1163 to 
196 ftJ contour) are dominated by the fire coral Mlllepara alclcornls and various spgnges (Gi~n~, 
1978; Bright, 1977>. Stet90n Bank, In particular, has been described In somedetail by Bright and 
DuBois (1974) (Figure 5-8). This bank occupies about 4 ha (10 acres> of bott0111 canpgsed primarily of 
a soft claystone which rises fr011 a mud bottom at roughly 49 m (161 ft) to a peak at about 20 m 
(66 ft). A wide variety of benthlc organisms are canrn:,n on the bank, Including the spgnge 

·Neoflbularla sp. and the rock-boring bivalve Jouannetla gullllngl. 

Few scleractlnlan and no gorgonlan corals are found at Stetson Bank. Stephanocoenla mlchellnll (also 
reported as 1.• lntersepta by some researchers> occurs with occasional encrustations of Madracls 
decactls <Bright and DuBois, 1974). Edwards (1971) reported the presence of Slderastree sp. (starlet 
coralJ, and the star coral Montastraea annularls, brain coral Olplorla strlgosa, and Madracls asperul~ 
on Stetson Bank, but these were not encountered by the former authors despite extensive SCUBAand suo­
mersible operations. E. A. Shinn (personal conmunicatlon) reports Mlllepora sp. as having been fairly 
canncn there In 1973. 
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Another bank within Grcup 1 Is the Sonnier Bank ( fof"INrly known as the ThrH Hickey RodcJ. Th ls benk 
Is a mid-shelf structure c0111posedof slltston• outcrops. The peak at 20 to 21 m (66 to 69 ftJ Is 
almost entirely encrust.i with Mlllepora sp. (fir• coral) which perslsts to 40 m (132 ft) along with 
the sponges Neoflbularla nol ltanger• and lrclnla sp. Although a specimen of Agarlcla sp. < lettuce 
coral) was recov,r.i at 52 m.<170 ftJ, the only caamn scleractlnlan was Stephanocoenla sp. at .36 to 
41 m (118 to 135 tt) (Figure 5-9J. 

The bes• of Sonnier lies at abcut 52 m (170 ft), where rubble gives way to a IIIUd bottan at 58 m 
(190 ft). The antlpatharlan black corals Clrrlpathes sp. and Antlpathes sp. were noted fran 47 to 58 m 

(15.3 to 190 ftJ adjacent to the bank but not on It. Bright (1978) considers the structure, environ­
ment, and biota of Sonni~ to be slml lar to Stetson Bank (descrlti.d above>. 

The second group of benks, of which Southern Bank (Figure 5-lOJ Is typical, does not rise as close to 
the surface as most benks and Is characterized primarily by antlpatharlans of the genus Clrrlpathes. 
Also present are scattered encrustations ot coral llne alga• and gor-gonlans of the genera Hypnogorgla 
(Murlcea ?> and Thesea <Bright and Rezak, 1976>. It Is worth noting that near~ or .. Bank Cal so In 
group 2) has a more diverse octocoral fauna when canpar.i with the rest of the South Texas Banks. 
Bebryc• clnerea 0• lchmann, Seier-acts guada I upensls Duchassa Ing and Michel ottl, Thes .. 1!.!!!!. D• lchmann 
and.!.• parvlflora are al I known tran here at depths of 6.3 to 8.3 11 (207 to 271 ftJ (Glamna, 1978). 
In addition, Murlcea pendula Verrll I has been taken on Baker and Aransas Banks (60 to 62 m; 196 to 
20.3 ft), Nlcella flagellum <Studer> Is known traa Hospital Rock (depth unspeclfl.i>, and Placogorgla 
tenuls Verrll I has been recovered tran South Baker Bank at 76 m (2,0 ft) (31amna, 1978). Additional 

·Octocoral Ila tran this region are llsted In Appendix A. 

Scleractlnlan corals, whlle not abundant, are represent.i by populations of Agarlcla sp. (lettuce 
coral), Madracls brueggemannl, and an unidentified solitary species <Bright and Rezak, 1976>. Cairns 
(1978) lists several additional ahennatyplc corals tran the shelf benks of this region <s•• Appendix CJ. 
The physical conditions which characterize these hard benks are not conducive to the development of 
coral canrnunltles. The South Texas Banks, In particular, are subjected to frequent Intrusions of 
coestal water 1Msses with their attendant thel"IIIOhallne fluctuations. Bright and Rezak (1976>, for 
example, state that bottom temperatures can vary fran 12 to 15•c (5.3 to 61.FJ and. salinities can 
change abruptly. In addition, the upper levels of the benks are subjected to perlodlcal Inundation by 
turbid water layers which overll• the predanlnantly soft bottom of the Texas-Louisiana outer continen­
tal shelf (Bright, 1977). Th• canmunlty characterized as the "antlpatharlan zon.- Is apparently 
adapted to these conditions although the tops of the benks, which are frequently above the nephelold 
layer, are blotical ly more diverse than the lower parts of the benks (Bright, 1977). 

The third grcup of Gulf banks classltl.i by Bright (1977> are the outer shelf structur• originating 
at depths of 100 to 200 11 (.330 to 660 ft). These are typified by the East and West Flower Garden 
Banks except tor the large nufflber and diversity of scleractlnlans which are found In abundance only In 
their shallowest zones. Locat.i In clear, oceanic waters over 200 1cm(108 nm) souti.-southwest of 
Galveston, Texas, these two banks bear the most canplete and canplex coral canmunltles on the north­
western Gulf of Mexico continental shelf. Zonatlon patterns at the benks res•bles patterns observed 
In the Florida rHf tract but begins at much greater depths. 

Geologically, the Flower Garden Banks are salt-dome structures which have been colonized by coral lln• 
algae and reef-building corals (Levert and Ferguson, 1969). Because at least 501N of the relief has 
been contributed by hennatyplc corals, It seans appropriate to refer to these salt-dane structures as 
a special variety of coral reef. Accordingly, Bright and Pequegnat (1974> classify the Flower 
Gardens as a submerged rHf-benk with coral pranlnences cresting at a depth of approxlmately 20 m 
(66 ft). 

West Flower Garden Bank Is canposed of large, closely spaced coral heads up to .3 m (10 ft) or 1110r•In 
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df .. ter. Th• resultant topography Is quite rough with much grcwth In the tonn of ledges and 
overftengs <Bright end P41quegnat9 1974). Th• prlnelpal growth zone of th• reef, found over an area of 

40 ha (100 a) at a depth of 24 to 49 m (78 to 160 ft), Is danlnated by Montastraea annular-ls CsmalI 
star coral>, Olpiorla strlgosa (brain coral), MontastraM cavernosa (large star coral), Colpophyllla 
natans (moon coral), and Porltes astreoldes (mustard hll I coral), In that order of abundance. Bright 
and Pequegnat (1974) refer to this as a "Olplorla-Montastraea-Porltes Zone" (Figure 5-11). The 
acroporlds, the dominant henna-types In other coral rHfs In the southern Gulf and Caribbean, are 
entirely absent fran the Fl"ower Garden Reefs and other localltles In the ~ulf north of Veracruz, 
Mexico (Moore, 1958). The reasons for the absence of this and other groups of henna"typlc corals may 
Include greater peak depths, the seasonal t9111perature rang• between 20 to 3o•c (68 to 86•F> (Br lght 
and Pequegnat, 1974), or recrultinent dlffleultles presented by the great distance between the Flower 
Garden Banks and other coral gene pools of south Florida and the southern Gulf. 

East Flower Garden Reef Is somewhat s11111I ler (28 ha or 70 a> than West Flcwer Garden, and has a sl111I lar
pattern of zonatlon (Figure 5-12). In addition to the Olplorla-Montastraee-Porltes zone, however, tne· 
eastern bank also possesses a biotic zone of Madracls mlrabllls and a zone of fleshy algae on tne 
uppel"IIIOst peaks (Bright, 1977). 

The deeper portions of both banks contain an algal-sponge zone (dcnlnated by coral line algae> fol lawed 
by a deeper (70 111 or 230 ft) antlpatharlan zone sl111llar to, but deeper than, that found on the south 
Texas fishing banks described above In group 2 (Bright, 1977). On the Flcwer Gardens, gorgonlan 
corals of the "type characteristic of west lndlan rHfs are nat present on the reef cap <Bright and 
Pequegnat, 1974). Glmnnana (1978) llsts a number of deepwater gorgonlan specl• taken largely below 
the zone of active rHf grcwth (Table 5-9). 

Table 5-9. Gorgonacea tran West Flower Garden and 28 Fathan Banks. 

Depth In m (ft) 
Family Gorgonldae 

Leptogorgla vlrgulata (Lamarck) 82 (270) 
Lophogorgla punlcea (M.-E. &H.> 1 

Femi ly El I IHI lldH 

Elllsella atlantlca Toeplltz 100 CJ30) 
!.• barbadensls co. & M.> 100-115 (330-375) 
Nlcel la _,.lcana Toepl ltz 100 CJJO> 
Rllsea panlculata (D. &M.> 100 (330) 

F•l ly Par•urlceldae 

Callacls nutans <D. &M.> 100 (JJO) 
Trachy1111rI Cff l!.!.!:!!.0 I chmann 105 (345) 
Scleracls guadalupensls <D. &M.> 35-50 ( 115-1.65) 

Gl~na (1978) lists tour addltlonal species fran nearby 28 Fathom Sank taken at 100-106 m 
(330-348 ft): 

Nldalla occldentalls Gray 
Bebryc• clnerea Deichmann 
Slphonogorgla agasslzil (Deichmann> 
Nlcella flagellum (Studer> 

Source: Bright and Pequegnat, 1978., 

5-32 

http:115-1.65


.--I 
Ll') 

La.I 
ex 
::, 
c.:,-

~-13 



-00 

-0\ 

0 
" uJ 

z 

a:: 
<X 
(!) 

a:: 
w~ 
3:z
9<t 
LL al . ....t-
C/) 

& 

<X 
~ 

uJ 

.. 
C':
\.· 

.... .. 
... 1C: I.
i . •• • •I 

~ • 
C\I 

~ 

a.. ! 11~1.11-I : I 
! 

: • J I I I ,,t.n aii...• i !i:JJi 1 f . ..i...J I,., ;,.,,a::: ~,~• • f ¥ ( - - '.(; ~ ,·,, a -~•"' ' 
.....-

SIIJ.1.JII NI >U.dO 

. ) 

/

5-34 



Several other topographic highs on the Louisiana continental shelf also fal I In this third group: 
Bright, Sou•, Ewing, Parker (not figured), and 18 Fathom Banks (Figures 5-13, 5-14, 5-15, and 5-16) 
(Bright, 1978). Al I five are shelf-edge features sup110rtlng a canmunity structured largely by pcpula­
tlons of coral line algae. All pcssess features of zonatlon, generally similar to those seen at 
Flower Garden Banks (except for the noted lack of sc:leractlnian diversity and number). The algal­
spcnge zone (corat fine algae - Neoflbularla sp.) at 50 to 70 m (165 to 230 ft), Is developed on al I 
five banks, usually associated with Madracls sp. fol lowed by an antipatnarian zone at 70 to 80 m 
(230 to 263 ft) (Clrrlpathes sp. and Antlpatnes sp.l. In addition to these zones, 18 Fathom 9ank is 
capped with a zone canf)Osed of the scleractlnlans Montastraea cavernosa, Stepnanocoenla sp., and 
Agarlcla sp., plus the hydrozoen Mlllepora sp. (Figure 5-16). This coral zone, the only one of its 
kind In the banks described here, Is found In patches between 43 to 47 m (140 to 1,4 ft). It is worth 
noting that lettuce cora1··Agarlcla sp. is also found on Bright and B.)uma Banks, 1!• cavernosa Is known 
tran Bright Bank, and the solitary coral Oxysmllla sp. Is reported tran both 18 Fathom and Ewing Banks 
(Brl ght, 1978). 

Octocoral II ans are only prellmlnarily described tor these regions, but 18 Fatholll Bank Is reported to 
nave four species: Bebryc• clnerea, Nlcella flagellum, Nldalla sp., and dense 1)09ulatlons of a 
whlpllke Elllsella sp. at 62 to 13 m (203 to 240 ft) (Bright, 1978). Nlcella Schmitt! and Nldalla 
occ I denta I Is are reported fran Ew Ing Bank. 

A tlnal Gulf bank not titting the above biotic classification Is Sackett Bank <Bright, 1978). The 
area In which this bank Is located Is cnronical ly beset with stresses associated with variations In 
turbidity and sallnlty due to Its proximity to the Mississippi River. It Is not occupied by extensive 
coral or coral line algae canmunities, except that at 70 to 80 m (230 to 263 ft), the Clrrlpathes zone 
becanes developed (Figure 5-17). At 80 to 88 m (263 to 288 ft), Antlpathes sp., Nldalla occldentalls. 
and unidentified paramurlceld, and the solitary scleractlnlan Oxysmllla sp. are al I found, but disap­
pear below 90 m (225 ftl .due to the development ot a mud surface. 

5.2.2 DHpwater Corals 

As noted In Section 5.1.2, Information concerning deepwater corals Is exceedlngly sparse. In lll)St 
Instances, the information Is too lncanplete to make assessments as to the abundance of the stocks. 
With respect to the co~dltlon of the stock (I.e., lll)rtallty versus replacement rates> and overal I 
stock stablllty, It Is not pcsslble to make an Informed assessment. In one sense of the word 
"condition", however, the lack of exploltation and other damaging development activities In deepwater 
areas (except for llmlted collectlon and damage by research dredging) inters that the stocks should be 

In a pristine state. 

For the Gulf of Mexico, the two principal studies of deepwater corals are, Giam111>na(1978), Cairns 
(1978); additionally, Moore and Bull ls (1960) publlsnecl a short note on these corals. Cairns described 
the zoageography of scleractlnlans throughout the management area; Glamlll)na reviewed available infor­
mation on Octocoral Ila In the Gulf of Mexico (.~ppendlx E relates his distributlonal information to 

.habitat types); and Moore and Bullls (1960) reported a "deepwater coral reef" between 420 to 510 m 
(1,350 to 1,700 ft) on the contlnental slope 70 km (37.8 nm> east of the lll)utn of the Mississippi 
River. In the first such area reported fran the Gulf (other areas mentioned below have been reported 
In the Atlantlc), a slngle trawl prOduced about 100 kg (220 lbs) of corals, lncludlng Lophelia pro­
llfera (Pallas) and Caryophyllla sp. (Moore and Bullls, 1960). 

In the Atlantic, slmllar structures have been reported along the margins of the S· Jlts of Florida oft 
Miami, Palm Beach, and points farther north (Squires, 1963; Neumann and Bal I, 1970). One such lll)und 
observed fran a submersible In 825 m (2,700 ft) of water on the Miami Escarpment was described by 
Neumann and Bal I -(1970) as "smel I lll)unds of muddy sand capped by thickets of branching, deepwater 
anermatyplc corals." The uncollected species were possibly of the genera Lophella. Madrepora, and 
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FIQURE5-14. BOUMA BANK 
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FIGURE 5-15. · EWING BANK 
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0endrophyttla. C.lrns (1979, personal can111Unlcatlon> revl•ed unwol"ked collections at the Smithsonian 
Institution and ha hypothesized that deepwater banks may possibly occur canm:,nly along the Atlantic 
continental slope within the coral management area -- particularly around tne 600 to 800 m (1,980 to 
2,640 ftl depth contour. It this Is true, associated deepwater corals Including Enal lopsa11111la (which 
Cairns belleves·to be the 0endrophyll la reported by earlier- Investigators> and Lophella may be ,-e1ati-

vely abundant in meny localized al"'eas. 

Also identified within the Atlantic cot"'al 11111nagement area are "bump areas" (Stetson, et al., 1962; 
Squlr•, 1963) located In a br-011darea abcut 370 km (200 nm> southeast of Charleston, South Carolina, 
In 720 to 970 m (2,350 to 3,200 ft) of water-. Here, a 5,145 km2(1,130 nm2>.area contains thousands 
of "bumps" Chu1111110cks of"low relief) hypothesized to repr•ent accumulations of coral material. As in 
the Straits of Flor-Ida, the corals were pred0111lnantly the branching corals Lophella prol lfera and 
Ena I lopsa11111la profunda. 

In bOth the Gulf and Atlantic portions of the management area, solitary corals may also oc0.1r along 
the shelf flank, slope, and plaln. Although solltary deepwater cor~ls have occasionally been 
collected fran a single trawl in numbers exceeding sever-al hundred lndlvlduals, such col lectlons are 
rare and flt no dlscernable pattern. 

5.l Ecological Relationships 

Most coral assemblages are so canplex that hollstlc approacttes to canmunlty metabollSIII are useful pri­
marily for the purpose of canparlson with similar measurements made elsewhere. Therefore, most of the 
attention on coral reef syst1111s has focused on metabollSIII and Inter-actions of canponent parts. Lewis 
(1977) has reviewed the canponents which cont,-fbute to the wel I known high production rates on coral 
reefs. 

Although summarized here, supplemental Information on ecological relationships Is Included In 
Appendices G and H. 

5.3.1 Coral Ecosystems as a Special Resource 

The Importance of coral ecosyst•s and assocl ated habl tats has been •el I do0.1mented by numerous 
studies, reviews, and symposia (e.g., Jones and Endean, 1973, 1976; Bright and Pequegnat, 1974; 
Taylor-, 1977; Bright, Jaap, and Casl"'8n, 1981>. Many of those documents emphasize the canplex struc­
ture of coral ecosyst•s, the Importance of coral for- habitat, the sedentary lifestyle and its Impli­
cations, the wide geographic and bethymetrlc distributions, and the many behavior-al, physlologlcal, 
ecological, and physical associations that canblne to yield an exceedlngly Intricate functional unit. 
The Fishery Conservation and Management Act recognizes these values and listed sever-al corals as con­
tinental shelf fishery resources subject to exclusive U.S. use beyond the FCZ. 

Ecosyst•s which Include coral (solitary corals, hard bOttans or banks, llthohenns, and coral reefs; 
SN below, Section 6.2.1) often represent unique arrays of plants and animals In a balanced, hlghly 
productive syst•• The key to 1111nyof these syst•s, If there can be on• most Important llnk, Is 
often coral Itself, since the corals provide habitat and/or food tor- most of the other members of the 
ecosyst•• Connel I (1973) and Grassle (1973> have studied aspects of population ecology and diversity 
within coral reefs Cs•• below, Section 6.2.1>. Individual biotic canponents have also been studied -
among them, microbes C0ISalvo, 1973), algae (Cribb, 1973>, holothurians CBakus, 1973>, shrimps and 
pr-awns (Bruce, 1976>, echlnodenns (Clark, 1976>, fishes (Goldman and TalbOt, 1976), and others. The 
resultant coral canmunlty Is exceedingly canplex and productive. Helfrich and Townsley (1965>, 8dum 
(1971), 0iSalvo (1973), Sorokin Cl97lcl, and others have att•ptad to quantity and quellfy the produc­
tivity of corals ~nd their- associated biota (e.g., microorganisms> canparad to other- mar-In• and 
ter-r-estrlal cannaanltl•• 
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a.cause of thefl" vast specl• dlver-slty, trophic canplexlty, and productivity, mature c0r-a1 can­
rnunltl• possus nu•l"ous Nchenl•s that enable th• to l"eslst nonaal disturbances, especlal ly those 
blologlcal In na'hr• <Endean, 1976). M classlfllld by Sanders (1968), coral reefs may be tenned 
blotoglcal ly 8CCOlllll)dated cca1111nltl• with lnterspeclflc: canpetltlon and predation najor detel"llllnants 
of stablllty. Shallow ,. .. f areas (less than 2 m or 6 ft) may be 1110re appropl"lately tenned physically 
control led. Numerous 0thel" factors also play major roles In coral health <se• below, Section 6.2.2.1 
and s.2.2.2>. It Is many 0f those other factors that potentially threaten the contlt-.aed vlablllty 0f 
dOMStlc corals. 

The speclal nature 0f corals as a fishery Is furthel" hlghllghted by their sedenta!"y attld'led 
existence, which sepal"ates th• fr-an the subjects of meny 0thel" fishery plans. Pl"otectlon via escape 
or camouflage Is llmlted by the design of coral skeletons and polyps. Although 501119 pl"otectlon Is 
afforded by polyp withdraw!, strict energy budgets restrict the use of such behavior. Hence, In the 
midst of pel"slstent adversity, (e.g., water pol lutlon, cold teiperatul"es, secHmantatlonJ, corals 
appear precariously susceptible. 

Part of the uniqueness of the corals covered by this F!iP Is thell" position at the norther1'1110st llmlts 
of 1110st hennatyplc corals In u.s. watel"s. Altl'lough the Solenastl"M <stump coral) and Slderastr-ea 
(star-let coral) occur- off North Car-011 na where bottan t1111pel"atures reach I0.6•c or ,o•F (Mac I ntyr-e and 
Pilkey, 1969), the majority of hermatyplc corals and coral r-Nf growth Is llmlted to SOI.Ith of Fawey 
Rocks, Florida, where the tanper-atul"e minimum has been recorded as ,,.s•c OI" so•F (Vaughan, 1918). 
Patch reef, hard bottan, and solitary corals do 0cc:ur north of Fowey Rocks and off west Florida, but 
not to the extent seen oft the Florida Keys, northeast of Key Largo, ol" 101at111testof Big Pine Key 
(Figure 6-2>. Most corals Inhabiting oul" nation's continental FCZ, especially the hel"IIWltyplc specie 
which are less tnper-ature tolerant, are at the very llmlt 0f thell" geographical range. 

5.3.2 Value as Habitat 

Perhaps the mcst valuable contribution made by c0l"als to the marine envfro11Nnt Is as habitat for 
numerous associated organisms. A~ described by Jones and Endean-(1973, 1976), Antonius, et al. (1978), 
and many other- r-esear-c::t1ers, a coral assemblage within the management area 11111y support rich populatf0ns 
0f Invertebrates (corals, sponges, tunlcates, echlnodenns, crabs, lobatel"S, gastrq,ods, etc.>, ver­
tebrates Cpr-imar-lly fish but posslbly turtles, birds, and rnal"lne mammals>, and plants (coral !In• 
algae, fleshy algae, eelgr-ass, turtlegrass, etc.>. Wei Is (1957) emphasized tl"lls habitat value In 
defining a coral reef as"••• fauna and flora••• lthatl ••• provide the ec0loglcal niches essential 
to the existence of al I other rMf d .. l llng animals and plants." Undoubtedly coral Is a prlma!"y pro­
vider 0t niches. As two examples, consider the utlllzatlon by r-Nf fish and spiny 101:latel"Sof coral 
rNfs or hal"d bott0111 zones. The Florida Sea Gl"ant College (1979) reported an ani.lal ca11n9rclal catch 
of ,. .. f fish In the Gulf of Nalco of about 19 mil ll0n pounds (8,482 matrlc tons>; Centaur Associates, 
Inc. (1979> develoe,ed a mexlmum sustalnabl• yield of 7.3 mll llon pounds (3,259 111atrlc: tons) fer spiny 
toi.ters for u.s. Gulf and south Atlantic waters. Whlle the total catch cannot be attributed to the 
pr•ence of coral l"eefs, the rMfs do serve as an Important source of habl tat for these spec I•• 

The habitat diversity within a coral ca11111.1nlty Is usually pl"oporti0nal to ecaayst• diversity.
C0111plexrNf syst1111s usually praotld• greater types and quantities of habitat than the 1110r• uni• 
dimensional hard bottans. Of consider-able significance In assessing value as habitat are the riving 
and nonltvlng canponents of the ec01yst911. Corals and associated benthos, e.g., sponges, tunlcates, 
and algae, contl"lbute 1110st 0f the llvlng habitat. Dead corals, pel"haps parts of rellc rNfs, coral 
llmest0ne, OI" llthltled coral r-cc:k, are a most Important ablotlc ca11ponent. Regardless of the type 0f 
substrate 0r source of protection, the coral conmunlty offers space fer organisms ranging tr-an epi­
benthlc invertebrat• to lal"ge fish. Those ani~als In turn contribute t0 the food chains of the 
entire ecosystan. 

5-42 



Octocorals (speclflcal ly gorgonlan octocoralsl are very lmPortant in the ecological balance of -~e reef 
ecoysyst.n. They have numer-cus Inter-actions with other- animals, lncludlng: functioning as a noid- __ 
fast for- numer-cus other lnter-tebr-ates; as a substrate for- encl"'Ustlng fire coral (Mlllepor-al; a host 
for- par-as I tic organisms and symbiotic zooxantl'lel la•; a food source for- snails and mar-In• worms and a 
refuge for- fish and shrimp. Addltlonal ly, octocor-als contribute to the general rHf build-up, adding 
over- a ton of limestone In the form of spicules per- acre per year to a rHf habitat <Cairns, 1977>. 

Data fron a recent five-year- study at Biscayne National Park caNPl support the Importance of octocoral 
habitat. Aver-age octocoral density was as high as 58 colonles/rn2 for- eight patch reefs studied witnin 
BNP (Wheaton Lowry, unpubllshedl whereas stony coral density aver-aged only 8.5 colonles/m2 (Jaap, 
unpublished). Maximum llnear density of octocorals was 544 for- 20 min contrast to a stony coral 
maximum of only 44 colonies. Tilmant, et al. (1979) reported 214 fish species fr-on these same octo­
cor-al dominated reefs. ·l'his exceeds 134 species for- Tortugas and 146 species for- Penn•amp reported 
by Jones and Thompson (1978). These octocor-al dominated reefs are thus rich In reef fish and serve 
not only as habitat and a focal point for- a great number-of Important species but probably as a 
recruitment area for the fore reef. 

SOiie coral assemblages In the Gulf of Mexico may be adjacent to habitat for- mar-In• turtles that have 
been acknowledged as threatened or- endangered species by the Endangered Species Act of 1973, as 
amended. A January 17, 1979, I I sting of protected species !Feder-al Register- 44(2):3636-36541 included 
the green (Chelonia mydas), Kemp's Atlantic Rldley CLepldochelys kempiil, leather-back (Dermochelys 
cor-laceal, hawkSbll I CEretmochelys lmbrlcatal, and logger-head CCar-etta caretta) sea turtles fron the 
management area. 

5.3.3 Economic Values 

Due to the Flor-Ida law prohibiting coral taking and the subsequent shift of supply to foreign sources, 
such as the Phillpplnes, India, and Haiti, much of the cur-rent econonic value derived fron corals in 
the management area cones fr-on the nonconsumptive recreational uses of llvlng corals or- col lectlon of 
other- reef resources. However, s~uld these foreign sources decline, the monetary value of corals may 
rise and increase demand for- harvesting corals in the management area. 

Throughout the management area but especlal ly In the Florlda Keys, dive shops, glass bottom boats, reef 
·fishing tours, snorkel trips, boat ramps, and/or- tropical specimen col lectlng conpanles, emphasize the 
importance of corals to many local econonles (see Section 10.ll. It has been estimated by Davidson 
(1979, personal conmunlcatlon> that the area fr-on Ohio Key to Sugar-loaf Lodge near- Looe Key, Florida, 
generates about eight to ten mll llon dOl lar-s annually in mar-in .. related lncane, much of It coral 
related. In 1978, the town of Key Largo had 13 dive shops, 22 dive boats, John Pennekamp Coral Reef 
State Park (Including a large boat ramp and hoist, smal I mer-Ina, and numer-cus dally tours to r-eets>, 
34 boat ramps, and 22 marinas (Office of Coastal Zone Management, 1979b). An estimated 400,000 people, 
many of whom visit the reefs, visit the park at Key Largo each year- thr-cugh the turnstiles. Park 
officials estimate total usage lncludlng boats fr-on private docks and rentals may double this figure 
CGll len, 1979, personal conmunlcatlon>. Most of the users who visit the reef concentrate ar-cund 'Jry 
Rocks, Molasses Reef, and a few other- select locatlons, not the entire park. In the northwestern Gulf 
of Mexico, divers pay as much as SlOO each ~o visit the Flower Gar-dens coral reefs by dive boat even 
though the reefs are over- 200 km (about 110 nm) offshore (Blood, 1979, personal conmunlcation>. 
Industries such as tropical specimen collecting and glass bottom boat tours are also dependent on 
corals. 

These brief examples, and the rnore detailed Information in Sections 8.0, 9.0, and 10.0, reiterate tne 
dependence of the coastal regions on viable coral ecosystems. Although short-term benefits may be 
gained by harvesting corals fron the reef, extreme car-• must be taken to protect the long-tenn 
viability of the,reef and the closely related econanlcs of coastal counties, partlcularly Monroe 
County, Florida. 



The key fac:t In the above discussion Is the derivation of value fran living eorals In the natiral 
envlro11Nnt rather than fraa any collected coral specimens (see Sections 8.1, 8.2 and 9.1 through 9.3). 
correction of coral•auoclated biota constltut• another value that Is related to corals. ff managed 
app,-oprlately, both consinptlv• use of associated biota and noncons1111ptlv• uses of corals and coral 
,. .. ts should not. be detrlmental to th• envlroment or any user group's econanlc wel I-being. 
Preservation of existing fisheries that are related to corals- snould be of vital econanlc concern. 
For example, the rMf fish and spiny lobster harvests In the Gulf of Mexico FCZ were valued at 
app,-oxlmately S9,832,0OO (Florida Sea Grant College, 1979) and SS,636,O00 (Centaur Associates, Inc., 
1979), respectively. 

5.3.4 Buffer Values 

Coral reefs occurring along southern Florida, and Indeed throughout the world,. are markedly affected 
by patterns of water clrc:ulatlon. The most highly developed rMfs In the manag... nt area are the 
Florida reefs, confined to the windward or southeastern margins of the land 11111sses (Glynn, 1973; 
Shinn, 1976>. Less developed coral canmunltles and other distinguishable biotic asMlftblages, e.g., 
grass beds, fl"'equently occur le•ard of the l"'eef barriers <see loeatlon of l"'eefs and grass/algae beds 
In Figure 6-4). 

· The protection offered by land fl"'an cl"'oss-platfonn curl"'ents (Glnsbul"'g and Shinn, 1964) Is mlrl"'ored by 
the buffer provided Islands by l"'ellc and/or live coral l"'eefs. Offshore l"'eefs help dissipate stona 
energies and serve to minimize lmpac:ts of stonns, wave action, and other physleel str•ses. 

The net l"'esult of these two buffel"'lng systans Is a peculiar, ablotlc "symbiosis" -- Islands protec:t 
corals by shielding away cold water and low salinity flows fl"'an the Florida Bay and eastern Gulf and 
the col"'als protect land masses and neal"'Shol"'e canmunltles frcn oceanic effects. As a result, the 
distl"'lbutlon of col"'al l"'Hfs paral leis the dlstl"'lbutlon of Islands (Shinn, et al., 1977>. 

Protection offered by corals My be cl"'Uclal to the existence of other shal law-water, continental shelf 
canmunltles. Coastal Florida, and elsewhere In the rnanag... nt area, Is l"'epresented by a band of grasses 
shol"'.,ard of the coral _l"'eets. These beds of turtle grass (Thalassla testudlnu111>, 1MnatN grass 
CSyl"'lngodlum flllforme), and shoal grass (Halodule wrlghtll> l"'epresent hlghly productive can111Jnltles 
(Helfl"'lch and Townsley, .. ,1965>, QR which numerous species, ••9•• spiny lobster (Herr,wdnd, 1979, per­
sonal canmunlcatlon; Davis, 1979, personal can1111nlcatlon> and canmarclal flnflsh (Weinstein and Heck, 
1979), depend for development and rec:rul'tfflent. Fishes and other specl• also use the beds as prime 
forag Ing grounds. Another coastal can1111n Ity protected to a lesser extent by the corals are Mngroves, 
which along with grass beds, are crucial to nutrient flows In the coastal envlrOftllent. Lastly, Mny 
less developed coral canmunltf•• eatagorlzed as solitary corals or hard bot1'alts Cs•• Sec:tlon 6.1.1.1 
and 6.1.1.2), shol"'•ard of the coral rHfs are also spared frat stonn damage. Although not as pranl• 
nent as 11111sslvecoral rNfs, grass beds, mangroves, and sNI I coral assemblages are al I lmpor1'ant 
canponents of the coastal ecmyst•• Without the buffer of coral reefs, those thrN zon• would be 

exposed to unusually destruc:tlve forces. ~lso, without grass beds and mangroves to assist In 
filtering sedlmnts, coastal waters would deposit par1'1culates on corals and other bottan dwel ler-s. 

5.3.5 Sources of Energy 

Scleraetlnlan and aleyonarlan corals derive ener;y fran several sources including fl"'an sunlight 
through their photosynthetic, symbiotic zoo~anthel lae (algae living In the coral tissue>, fran con­
sumption of zooplankton, tran bacteria (which act as bloc:h•lcal recycling agents>, frcrn consumption 
of detritus, and perhaps even dll"'ectly tran dissolved organics. Antlpatharlan corals such as 
Clrrfpathes apparently rely heavlly upon stinging nanatocysts to feed upon animal tissues, although 
plant material has been not«I In the gut of black corals. These energy sources are detailed In 
Appendix G. 



5.3.6 Predators and Associations 

As ascribed In detail In Appendix H, corals ar• subject to the ecological pressures of pra::latlon Cby 
fish and lnvertebrat•>, ccnpetltlon for space, and other Interactions with assoclata::I organlS!ls. In 

501119 Instances, such as the sylllblotlc relatlonshlp of corals to zooxanthel lae, the association Is 
mutually beneflcl al. At the other end of the spectrum, however, are predatory pressures such as thOse 
applied by certain rMf fishes and Invertebrates that eat corals. 

5.4 Blologlcal Factors and Maximum Sustainable Yield 

Maximum sustainable yield (MSY) Is the largest average catch or yleld that can continuously be taken 
fran a stock under existing envlro1111ental conditions. Calculation of MSY depends upan catch and 
effort data, or biological data on growth rates, ,nortallty rates, abundance, density, and biomass 
among other Itens. 

Two tacts concerning this coral F'41 -- over 400 species and a lack of data - necessitate grouping 
similar corals to yield an MSY for a type of coral. Hence, biological factors and MSY are discussed 
below for two general coral groups: octocorals Cgorgonlans, precious corals, etc.) and stony corals 
(fire coral, rose coral, branching corals, brain corals, etc.>. 

MSY is Incalculable except as MSY• at Biscayne National Park Cs•• Section 5.4.9). 

5.4.1 Growth and Size 

5.4.1.1 Octocorals CGorgonlans, Precious Corals) 

The published data on gorgonlan growth has been detennlna::1 fran work on the black sea rod (Plexaura 
h01110111811a>. Kinzie (1974) calculated a range of growth rates of 1.0 to 40 fflll (0.05 to 1.6 In) yr-I 
with a mean Increase In height of 20 mm co.a In) yr-1. In that sane study, Kinzle also noted that 
colon I al growth In tenns of height need not be mirrored by growth of n• branch tips. Mature.£:• 
hornornalla colonies are 25 to 35 an (10 to 14 In) high with multlple branches arising tran a single 
stan (see Figure 5-10); other gorgonlans In the management area attain sizes averaging 18 an (7 In> up 
to 2.25 m (7.4 ft) (Cairns, 1977a). These rneasuranents parallel data collected by Wheaton Lowry Cln 
preparation> off Biscayne National Park. 

Research on the precious black, bamboo, and pink corals (see Table S-10) has been restricted because 
of their occurrence In deep waters. Other than Clrrlpathes lutkeni, which lives at 20 to 174 m 
(66 to 535 ft), most other corals In this category occur below 200 m (660 ft). 

As shown In Table 5-10, growth and size data for the precious corals In the management area Is rel)r.­
senta::I only by the work of Goldberg (1977) on Clrripathes lutkenl. 

5.4.1.2 Stony Corals (Fire Corals, Branched Scleractinlans, Brain Corals, etc.> 

Growth data for stony corals Is concentrated on the scleractinlan species, especlal ly the branched 
rMf corals (Acropora spp.) and the head corals CMontastraea and others>. Limited Information is 
available on oeepwater species and the hydrocorals. Growth In terms of stock size and number of colo­
nles Is not llmlted to new corals Initiated by settling larvae; Shinn (1979, personal canrnunication> 
and others have noted that many stony corals including the branched corals (Acropora spp.> may rege­
nerate fran srnal I pieces ranalnlng after damage to or destruction of a larger colony. 

Much of the growth data on the branched scleractlnlans comes tran Acropora palrnata (elkhorn>, 
.!• cervlcornls Cstaghorn), and.!• prollfera (fused staghorn>. Generally, these corals have different 
growth rates dependent upan temperature <~.pa I mata and .!• pro 11 feral, p l.scernent In the rHf zone 
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TAB~E5-10. Growth rates and sizes of precious black, pink, and bamboo corals. Data presented,for species
in the management area and in the Pacific. References as noted. 

SPECIES 

GROWTH 
RATE 

(nm/yr) 
COLONY SIZE 

(Height in m) 

GROUTH 
HEASUREMENT
TECIUUQUE REFERENCE 

In Management Area: 
Cirripathes lUtketti 

(Black coral) 
50-100 up to 7 skeletal ring 

analysis 
rlOldberg ( 1977)

Cora 11 ium medea 
(Pinkcoral) 

-- ... 0.5 -- Cairns (1979. personal
COIIIIIURica t ion) 

-- .. 0.5 -- Cairns (1979, personal
c01auni cat 1 on) 

-- up to 1.2 -- Cairns (1979, personal
comnunication) 

In Paci f1 c waters: 
90 up to 0.6 s ke leta 1 ring 

analysis 
Grigg ( 1976)

-- up to_ 0.25 -- ·western Pacific fishery 
Managanent Council (1979) 

-- up to 0.30 -- Western Pacific fishery 
ManagementCouncil (1979) 

Vl 
I 

&; I
Corall ium niobe 

(Pinkcora1) 

Le1ofathes glaberrima 
(8 ack coral) 

Corallillll secundun 
(Pink coral) 

Gerardia sp. 
(Gold coral) 

Le,idisis sp. 
Bamboocora 1 ) 

,,.-'(._... 



<A. pal11111ta>,anc:I geographic area (A. cervlcornis) (Gladfelter, et al., 1978). Growth rates of 
A-;;-ropora In the managwnt area and on Caribbean r-Nfs range tr-an 34 to 266 mm per year for~­

cer-vlcor-nls., 47.3 to 105 111111per year tor~• pal11111ta, and 59.2 to 81.8 mmfor~- pr-ol I fer-a. Those 
rates are lower If expr-essad solely for corals In the management area (Table 5-11>. 

Gladfelter-, et al. (1978) found that calcltlcatlon rates (the amount of calclum carbonate deposited 
per unit brand! perimeter-> In Acr-opor-a palmate were lndepende~t of temperature yet dependent upen 
zonation; o.85 g per en per year In the backr-fff, 1.66 In the shallow tor-er-fff, and 1.35 in the 
deeper for-er-Hf were typical. 

The data of Shinn (1966) and Gladfelter-, et al. (1978) Indicate that Acr-opor-a spp. growth rates In 
terms of linear- extension are higher in the wann fal I months than in cooler spring 1110nths. Similarly, 
corals in the management area may exhibit slower growth rates than the same species In warmer climates 
(see, e.g.,~• cer-vlcor-nls data in Table 5-1 ll. 

Growth data for other shallow-water sclar-actinians (brain corals and finger corals) has been sum­
marized by Bright, at al. (1981) and Gladfelter-, at al. (1978). Generally, growth rates for these 
species (see Table 5-12) are only ten to 20 percent that of Aer-opor-a spp. 

Most gr-ow'th rates for Montastr-aea, Por-ites, and Dlplor-la sumrrer-lzed In Table 5-12 are less than 1.0 mm 
C0.2 in) per year, excepting the work of Lewis, et al. (1968) in the Caribbean. Rates between 
geographic areas are 1110re conslsten't than observed In Acr-opor-a. Also, rates recorded by Gladfelter-, 
et al. (1978) at the bltekr-eet C2 m> and deep for-ar-eet (10 m> ct Buck Island, Virgin Islands, indicated 
that depth did not affect growth; both pcrtions of the reef had identical average gr-ow1'h rates of 7.6 mm 
C0.3 In per year based on colonies ranging in size fr-an 9.63 cm2 to 1.38 c:rn2(1.5 to 23 in2>. 

Highest density bands of Mon'tastr-aea annular-is seem to be deposited in the wannest 1110nths ct the year 
(Hudson, e't al., 1976). 

Although not quantified, several ·references to Ml I lepor-a and Manlelna aer-olata growth rates have con­
veyed the preliminary conclusion that growth rates on suitable hard surfaces are quite high. Recently 
discarded bottles, rocks, and other debris may be covered by Mlllepor-a aleleor-nis or other stinging 
corals within several months to a year. Prior to the exlstJng Flor-Ida coral law, several collectors 
have suggested rapid recolonization In the rose coral!!_. aer-olata in Florida Keys waters. Limited 
data indlca'te that growth mey be rapid in the first three to tour years and much slower thereafter­
(Vaughn, 191 I, 1916>. 

Data on growth rates of deepwater- scler-aetinians within the management area are practically non­
existent. Hence, to provide a source of canpar-ison, growth data on corals fr-on other geographic areas 
are presented (Tables 5-13 and 5-14). One species In the tables, Lophella pr-ollter-a, is located In 
the management area on deepwater- banks. 

In general, growth rates observed In these limited reports are slgnltlcantly lower than gr-ow'th rates 
reported above for shallow-water corals in the management area. In the absence of area-specific data, 
the growth and weight lntonnatlon In Tables 5-13 and 5-14 maybe assumed to be a fair approximation of 
deepwater- se ler-aet In I an growth in the south 1\tIant le and Gu If of MexI co. 

5.4.2 Morta I ity F!!!!!_ 

Most of the Information on natur-at or human-related 1110rtallties of corals In the management area is in 
accounts of destruction related to storms, groundings, etc. These qualitative reports relay limited 
Information on death of a coral area (e.g., "many head corals near the grounding were overturned and 
smashed"> and occasionally certain species Ce.g., "the 13•c water killed 90 percent of the staghor-n 
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Table 5-1 t. Growth r-ates of br-andled scler-actinlans (Acr-opor-tdae> based on resear-d'I done on the s~ 

throughout the Car-tbbean and south Atlantic. References as noted·. Growth measl.f"edas 
linear- extension, I.e., growth In length. 

GROWTH 
LOCATION RATE T94PERA'T\JRE STUDY 1€ASUR94ENT 

SPECIES <DEPTH> (1'11111/yr) RANGEco•c, DURATION TECHNIQUE CITATION 

Acr-opor-a Key Lar-go Ory 109 20 - 30.5 2/61-1/62 Pl astlc-banded Sh Inn C 1966) 
cer-vlcornls Rocks (2 m> brancnes, 

measured In s i tu 

transplant to 43 17 .2-32.8 2/61-2/62 Plastic-banded Shinn (1966) 
coral patch brandies, 
Key Largo (3.5 m> measured In s i tu 

transplant to 34 13 • .3-33.8 2/61-2/62 Plastlc~banded Sh Inn C 1966) 
nearer shore brandies, 
Key Largo <I m) measured· In situ 

Ory Tortugas 40 Removedand mea- Vaughan (1915) 
sl.f"ed, then retur-ned 

Buck Island, 71 26 2/10/77- Allzar-ln Red S Gladfelter, et al. 
Virgin Islands 4/5/77 stain procedure (1978) 

Barbados <10 m) 146 fu I I year- 0 I rect LewIs, et a I • 
( 1968) 

Jamaica 266 ful I year- Direct Lewis, et al. 
( 1968) 

Bahamas 45 Direct Vaughan (1915) 

Eastern Sambo 115 Direct Bright, et al. 
Reef, Flor-Ida ( 1981 > 

Acropora Backreef, Buck 58.5 29.5 8/5/77- Allzarln Red S Gladfelter, et al. 
palmate Island, Virgin 9/30/77 stain pro~ure (1978) 

I stands (0.5 ml 55.4 26.0 2/10/77-
4/5/77 

Shallow torer-Nf, 82.7 29.5 8/3/77- Alizarln Red S Gladfelter, et al. 
Buck I stand, 9/30/77 stain procedure (1978) 
Virgin Islands 26.0 1/20/77-
C0.5 ml 4/5/77 

Deep forerNf, 29.5 8/3/77- Allzarln Red S Gladfelter-, et al. 
Buck I stand 9/30/77 stain procedur-e (1978) 
Virgin Islands 65.4 26.0 1/20/77-
(9 ml 4/5/77 

Curacao 88.0 
76.0 

Direct 
Direct 

Bak (1976) 
Bak (1976) 

Eastern Sambo 
Reef, Flor-Ida 

105 Direct Bright, 
( 1981 > 

et al. 

Acropora 
prol lfara 

Backreef, Buck 
Island, Virgin 

81.8 29.5 9/15/77-
11/16/77 

Alizarln Red S 
stain procedure 

Gladfelter, 
(1978) 

et al. 

Islands <2 m> 59.2 26.0 1/11/77-
4/5/77 

Ocut Ina 
v11r-lcosa 

Fort Pler-oe,(6 
Flor-Ida 
(80 ml 

ml 11.3 

16.0 7.4-26.7 

6/78 
6/79 

- Tie wrap banded 
branches, 
Al I zarln stain 

J. Reed C 1981> 



Table 5-12. Growth rat• tor unbranched scleractinlans. References are llsted. Growth measured as llnea 
extension, I.e., growth outward tran base (stain, spike, etc.> In dlemeter. 

GROWTH 
LOCATION' RATE TEMPERATURE sruDY ~ASUREMENT 

SPECIES <DEPTH) (11111/yr> co•c, DURATION TECHNIQUE REFERE~E 

Montastraea Backreef, Buck 
annular-ls Island, Virgin 8.3 29.5 8/12/77- Allzarln Red S Gladfelter, et al. 

Islands (2 m> 11/10/77 stain procedure (1978) 

Same (2 m> 6.6 1/13/77- Allzarln Red S Gladfelter, et al. 
5/6/77 stain procedure C 1978> 

Deep fore reef. 7.0 29.5 8/12/77- Al lzarln Red S Gladfelter-, et al. 
Buck Island 11/5/77 stain procedure C 1978> 
v. 1. (10 m) 

Same C 10 m) 8.9 26.0 1/18/77- Allzarln Red S Gladfelter, et al. 
5/5/77 stain procecsure ( 1978) 

Carysfort Reef 8.4 12/11/60- lmbedded spike Shinn (1976) 
'<ey Largo, Fla. 8/6/71 in skeleton 

ClO yr-s. 8 mos.> 

Carys fort Reef 10.7 3 years Direct Hoffmeister and 
Florida (3 ml Multer C 1974) 

FI orida 5.0-6.8 Direct Vaughan (1916) 

Curacao 8.o Direct on Sak C1976) 
i nt act co l on I es 

Jama lea C 10 m) Alizarln Red S Dustan (19751 

9arbados C 10 m> 19.2 Direct Lewis, et al. 
(transplanted) C 1968) 

Jamaica 25.0 Direct Lewis, et al. 
( trans pl anted) C 1968) 

3uck Island, 7.3-8.8 _18 year-s ot X-r-ad i ography Hudson and Shinn 
vi rgl n Islands cori ngs (~npub I I Shed) In 

Gladfelter, et al. 
C 1978) 

Forereet, back- 8.0-9.7 16-32 75 years of X•r-adiography Hudson ( 1981 > 
reef, patch reef data 
Key Largo, Fla. 
(2-10 m> 

East FIower 6.5-9.0 18-26 50 years of x-radlography Hudson and ~obbln 
Garden Bank data C 1980) 

St. Croix, x-rad I ography Baker and irieber 
VI rgl n Islands C 1975) 
(3-7 m> 

Jamaica 6.2-8.8 x-rad i ogr-apny Aller c,nd Dod,19 
C0-15 m) 

C 1974) 
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Table ,-12 (continued> 

) 

~OWTH 
LOCATION RATE TEMPERAME ST1JOY MEASUREMENT 

SPECIES <DEPTH) (11111/yr> co•c, DURATION TECHNIQUE REFERENCE 

Montastraea Brltlsl'I 6.6-80 7 x-rad I ograpl'ly "!acl ntyr-e and 
annularls Hondorus and Smltl'I (1974) 

<cont I nued) Florlda 

East Sambo 7.0 sr-rgnt, et al. 
Reef, Florida C 1981 l 

Near Key West, 9.0 Agassiz C 1890) 
Florida Brlgl'lt, et al. 

C 1981 > 

Fort Jet fel"SOn, 7.0 Vaugl'lan ( 1914) 
Ory Tortugas, Florlda 

Bennuda a.o lams C 1969) 
Brlgl'lt, et al o 

( 1981) 

Bahamas, Goulding 6.0 Vaugl'lan C 1914) 
Cay 

Jamaica a.a Dodga, et al 
Brlgl'lt, et a 
C 1981) 

Jamaica 16.0 Lawis, et al. (196 
Bright, et al. 
C 1981) 

Porltes Backreef, 3. 53 . 29.5 9/9/77- Al I zar-1 n Red S GI ad te I ter, et al. 
astr-eoldes Buck Island, 11/15/77 C 1978) 

Virgin Islands 3.36 26.0 1/13/77-
(2 m> 5/6/77 

3.36 26-29.5 9/76-5/77 

Deep tor-erNf 3.00 26.0 1/26/77- Al I zar-1 n Red s Gladfelter, et al. 
Buck Island, 5/5/77 C 19 78) 
Virgin Islands C 10 ,., 

Caribbean 3.0-3.4 Lewis, e"t al. C 196€ 

PorltH 
porftes 

Caribbean 36 Lewis, et al. C 196€ 

Porltes spp. Caribbean 20-40 Lewis, et al. C 1968 

Olplorla 
s-rr150sa 

Carys fort Reef 5.0 
Florida 

12/ 11 /60- lmbedded spike 
8/6/71 rn skeleton 

Sh Inn C 1976) 

C 10 yr-s 8 mos> 
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TABLE5-13. Deeper-water scleractinian growth rates based on colonies attached to 
undersea cables near Norfolk Island, Australia (29°2010011S, 168°07'35"Ei 
800 nni or 1480 leaneast of Brisbane). legend: A= based on data from a 
17-year old cable; 8 = from a JO-year old cable. Weights based on dry 
weight of cleaned corall1111 (i.e. skeleton). (From ~uires, 1160). 

VI 
I 

U\-
SPECIES 

IIEIGIIT 
(nm/yr) 

A 
WEIGHT 
(gms/yr) 

HEIGHT 
(mm/yr) 

8 
WEIGHT 
{gms/yr) 

Caryophyllia profunda 
Specimen A 

8 
C 

2.02 
1.55 
1.96 

0.57 
0.42 
0.39 

1.15 
0.88 
1.11 

0.32 
0.24 
0.22 

Average 1.04 0.46 1.05 0.26 

Goniocorella d1111osa 2.94 o.77 _1.67 0.44 

Culicia australiensis 0.46 0.26 

Tubastrea ~ 
Specimen A 

8 
1.82 
3.16 

1.16 
4.50 

1.03 
1.79 

0.66 
2.52 

Average 2.49 2.83 1.41 1.59 



TABLE5-14. SlJllllary of qrowth data fran deepwa ter sc l erac tin i ans on undersea cab.l es. References as 
noted. (Adapted from Squires. Jqr,o). 

(/\01. [ GR0WTII 
CADLE CABLE AfaE U0. OF RATE 

SPECIES DEPTH (m) LOCATION (yrs) SPEC111ENS (nvn/yr) REFERENCE 

Cariophtl 1 ia 2000-2800 fled i terranean ,,.... 10 2.5* rti 1 ne-Edwards 
el ectrica (1861) 

Carioehtl 1 ia 2000-2800 ftedi terranean 2 1 --- Milne-Edwards 
arcuata a 

Lorismil I ia 2000-2800 f1edi terranean 2* 1 5.0* 

(Hl61)

f1i lne-Edwards 
t~ egraphicus ( 1861) 

Lophe 1 ia --- Off Spa in 6 -- 7.5 Pratje ( 1924) 
prol ~ fera 

Lophel ia 
prol if era 

1139-1200 Uorth Atlantic 6 -- 6.8 nrncan ( W77) 

Oesmophillum 1139-1200 Horth At1antic 6 1 7.1 Duncan ( 1877) 
crista~ 

So 1 enosmi 1 ia 1139-1200 North Atlantic 6 -- --- Duncan ( 1877) 
variab1lis 

VI 
I 

VI 
N 

*These data are based on a cable age of 2 years. However. the cable age was actually 3 years. Therefore. 
the growth rates reported by Milne-[d~1ards are probably too high. Ass1.111ingthe rates are a averaqe of 
two years of growth. the values r.~y be reclaculated for 3 years: Caryophyl l ia electric~ - 1.67 1:1111/yr 
and Lophos11i1 ia telegraphicus - 3.33 mm/yr. 
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corals, Acropor;a cervlc:ornls, at ,ry Tortugas," Davis, 1979, personal canmunlcatlon). Such conver­
sational data rec,resents the best ava I lab le I nformatlon. General aspects of coral 1110rtal I ty ar-e 
discussed In t!M work of Antonius (1975, 1976, 1977, and In pr-ass). 

One quantitative study was that of Antonius, et al. (1978) at Looe Key, Florida. Oive transects 
and Inspections of the reef-building corals were transformed In to a "per-cent dead" number-: patch 
reefs (ten per-centl; r-eet flat (25 per-cent); fore reef (ten percent>; and deep reef (22 per-cent). rhe 
total at the Looe Key study area was 13 per-cent dead. These data ar-e presented by species In the 

report. 

Grigg (1976) calculated the annual Instantaneous natural 1110rtallty rate of pink coral CCor-alllum 
secundum) In the Makapuu. Bed off Hawa1.1 to be 0.066 or- 6.6 per-cent. 

Natural massive mortalities of staghor-n coral (Acropora cervlcornls) at Jry Tortugas have been 
obsel"'Ved on two occasions: 1878 when nearly 100 percent of the colonles died because of unidentified 
"black water" (Vaughan, 1911) and In 1976 to 1977, when a winter cold front kif led about 90 percent of 
the staghorn corals (Davis, 1979, personal canmunlcatlon). 

The work of Jaap (1979, personal canmunlcation) at 31scayne National ?ark also provides some Insight 
Into coral 1110rtalltles. By measlll"ing recruitment, Jaap has quantified net changes In 4 ~ quadrants. 
Negative net. changes (see Table 5-16) show 1110rtality. 

Other discussions of 1110rtalltles are reflected In the description of the present health of corals 
C Sect I on 6 .2) • 

5.4.3 Abundance and Density 

Insufficient data exist on which to base calculations of the total amount or percent coverage of 
corals in the management area. At best, estimates may be made by extrap0latlng fran smal I scattered 
studies, such as the work of Walter Jaap and Jennifer Wheaton Lowry at Biscayne National Part(, however, 
their data are not representative of the entire management area. Qualltatlve stat9119nts on the 
distribution and abundance of corals may be made under similar confidence llmlts. Coral reefs are 
very limited In distribution, perhaps to less than one per-cent of the total management area; patch 
reefs cover slightly more area than outer bank reefs. Deepwater banks again acca.ant for less than one 
percent, probably less than the coral reefs. ~st of the corals in the ~anagement area oca.,r- in hard 
bottan areas or- as so 11 tary specimens. 

5.4.3.1 Octocorals 

Wheaton Lowry (In preparation), Opresko (1973), and Goldberg Cl973al, have detailed abundance and 
diversity for octocorals In the southeastern Florida and Florida reef tr-act areas. Very limited 
Information exists for the rnalnder of the ~anagement area. 

At Biscayne National Park (Schooner, Elkhorn, Star, and Dane reefs>, Jaap and Wheaton Lowry (In pr-essl, 
surveyed octocoral abundance and density by_transect, species ca.ant, and photographic analysis. 
Octocoral colonies usually canprlSed more than halt of the total coral colonles (Table 5-15), 
I.e., octocorals were more abundant than stony corals In a 1977 survey. In 1978, a similar pattern 
of octocoral predanlnance was found but the total number of species was slightly lower. The five 1110st 
abundant species <53.9 percent of total octocorals) were ?lexaura flexuosa, ~• h01110111al la, Gorgon la 
ventallna, Eunlcea succlnea, and ?seudoptero9or9ia americana. 

Mean numbers of octocoral colonies counted along a 20 m (66 ft) transect of the eight reefs listed 1, 
Table 5-15 In 1977_ and 1978, respectively, were 102.81 and"155.17 (Wheaton Lowry, In prec,aratlonl. 

http:and"155.17


Octoeoral densities were surveyed by Wheaton Lowry (In preparation) by dive counts and photographic 
analysis at Biscayne National Pal"k. Th• 1977 results, as dive counts per quadrant, were 27.41 
colonles/mZ (range 16.00 to 46.50); In 1978, photo plot counts were 26.28 colonles/m2 (range 9.75 to 
50.00). By both methods, Schooner Reef and Its control exhibited highest densities canpared to the 
other tnr-N reef pairs. 

Opresko (1973), based on field study at Soldier Key, Boca Chi!• Pass, and Red Reef, calculated "'8an 
densities of gorgonlans of 11.J, 6.9, and 27.t/m2 respectively. Most canncn genera at the thrN areas 
were Eunlcea. Pterogorgla. Pseudopterogorgla, Brlarewn. and Plexaura; densities of those species are 
listed In Table 5-17. 

The only other- density ln_tonnatlon for oc:tocorals .Is fr-an oft Palm Beach County, Florida. Goldberg 
(1973> reported an average density of 25.1 colonles/m2. No data were given on abundance In that area. 
Several researc:ners noted tne nigh numbers of sea pansies (Renllla) taken In trawls In the nortn­
eastern Gutt of ~exlco but no quantitative data exists. Holland, et al. (1977) reported tne species 
to be abundant in patches at JO m C 100 ft) off the Texas coast. 

5.4.J.2 Stony Corals 

Data on abundance and denslfy of stony corals In the management aru are pr"esented in Bright and 
Pequegnat (1974), Bright and Abbott (In Bright and Rezak, 1978), Jaap (1979), and Jaap ((n 
preparation>. As fisted In Table 5-15, stony corals canprlse only about 21 to 22 percent of the coral 
biota at eight reefs In Biscayne National Park. The most can~n five species are Por.ltes astreoldes, 
Mlllepora alclcornls. Porltes porltes, Montastraea annular-ls, and Slderastrea sider-ea. 

Based on 25 m (90 ft) diver transects, stony coral abundance at the Biscayne reefs In 1977 and 1978 
averaged 25.06 and 26.95 colonies, respectively (Jaap, In praparatlonlo 

Stony coral densities recorded at Biscayne National Park at eight locations were 7.53 colonles/m2 In 
1977 (quadrant sampling; range Oto 2Jl and 6.16 colonles/m2 in 1978 (photographic analysis; range 2 
to 16) (Jaap, In preparation). At the Ory Tortugas, Wei I~ (unpublished) gave densities of shallow­
water stony corals ranging tran 2.79 to 9.15 eolonles/rn2. 

In tne northwest ~ulf of Mexico, Bright and Pequegnat (1974) reported JO to 40 percent live stony 
coral cover at the peak of West Flower Garden Bank. Bright and Abbott (in Bright and Abbott, 1978) 
observed 60 to 65 percent live stony corals at East Flower Garden Banks. 

5.4.4 Diversity 

5.4.4.1 Oc:tocorals 

Once again, most of the data on diversity nas been done by Wheaton Lowry Cln preparation) In Biscayne 
National Park. 1-flghest octocoral diversities along a single 2~m (66-ft) tr-ansec:t were J.2 at 
Schooner Reef Control In 1977 and J.98 at the same r-Nf In 1978. Calculations using the H1 n 
Shannon-weaver species diversify Index were relatively high, mostly above J.oo. 

5.4.4.2 Stony Corals 

Species diversify tor stony corals at Biscayne National Park (Table 5-16) was canparably lower than 
that for octocorats (Jaap, In preparation; Jaap, 1979). Whereas many transects r9\lealed octocorat 
diversities of over 3.00, the highest stony coral diversities (Shannon-t1eaver H'n> were 2.80 at Star 
Reef In 1977, J.J_J at :JcimeReef In 1978, and J.06 at Schooner-Reef In 1979; diversity values r1111alned 
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TABLE 5- 15. Octocora) and stony coral abundance and percent coAposition per ln'" 
?

quadrat at 
· four experinental reefs and adjacent control reefs in 1977 and 1978 at Biscayne 
Hational Park. Variability between years attributed to inconsistency in 
sampling techniques (after Jaap and Smith, in preparation). 

Reef Na111e 
Ortocoral 
C:olonlt-s 

1917 1978 

Stony Coral 
Colonies. 

1911 1978 I'll/ 

Tota I of 
a II Cora h 

1978 

Percent 
Octocorals 

1911 19/8 

Percent 
Stony Corals 

1911 1978 

1 lkhorn (,6 39 28 lU 94 59 10.2 66. I 29.8 33.4 

1lkhorn u111trol 186 86 42 31 228 119 Rl.6 11.1 18.4 21.1 

SLhooner

Schooner control 

14'1 . 
l02 

61 

100 

]8 

36 

21 

14 

181 

218 

82 

114 

19.1 

81.!i 

14.4 

81.1 

20.) 

16.5 

25.6 

12. 3 -

Star 70 11 !,4 15 124 92 56.4 81.7 43.6 16.3 

Star control 67 IIO 9 16 76 126 88.2 87.J 11.8 12.7 

llume 64 II/A 16 23 RO N/A 80.0 ---- 20.0 ----. 
IJl�ne ,:ontrol 9J ._HJ!! 18 16 111 ...!Y~ 83.8 ------- 16.2 

IOIALS "" 473 241 119 11111 592 

AV[RAG[S -- -- -- -- -- -- 11.9 711.6 22.1 71.4 

Ul 
I 

Ul 
Ul l 



under J.00 In al I but four eas~ for the thrN years eanblnede Canpared to other r-91lons (see Loya, 
1972; Porter, 1972; Ott. 197'>• these diversities are lower for stony corals. At the 96 m2surveyed 
In Biscayne National Pane, H'n ranged tre111 0.47 to· J.06, H'max fr-an 1.58 to 3.46, evenness J' fran 

a.JO to o.94<Table 5-16>. 

Age data on corals Include scattered reports on the age of llvlng corals and relic: reefs. In the 
relic: rHfS underlying the Florida reef tract, Shinn, et al. (1977>, calculated ae~mulatlon rates arid 
ages (.!, standard deviation) by Carbon-14 dating of drll I eores fr-an she reef sites <see Figure 5-6 

for map): 

Ac~mulatlon Rate Age 

(m/1,000 yrs) l.r!.!.L 

1. Bal Harbor 0.38 6,JOO.!, 120 

2. Sewer Trenen o.74 4,930.!, 70 

3. Long Reef 0.65 5,630 .!, 120 

4. Carys fort Reef 

- 4.0 m depth 
- 7.3 m depth 

0.86 
1.39 

4,570 .!, 
5,2,0 .!, 

85 
95 

5. MarkerG Reefs 

- J.1 m depth 
- 4.6 m depth 
- 8.2 m depth 

0.49 
0.56 

6,170.:_ 80 
7, 160 .!. 85 

37,480 .!, 1,300 

6. Ft. Jeffel"'SOn Natlonal "lonument 
(Dry Tortugas> 

- 9.1 m depth 
-13.7 m depth 

1.91 
2.28 

4,762 .!, 
6,017 .!. 

85 
90 

These data confirm the thickness and ages of coral r-oek in r-elle reefs. The corals present varied 
be1"tfffn sit• but Included Slderastru. Monstastraea annular-ls,~- eavernosa, Colpophyllla, and 
Dlplorla. Aeropora palmate, long eonslder-«s a major reef•bullder In Florida, was absent In most reefs 
drl I led. 

Sh1 nn (1979), In a eorl ng survey at the Graci an Rocks oft Key Largo, stated that the growth rates of 
MontastraM sp. Indicate 1 m (3.3 ft) of upward growth In less than 150 yearsQ 

-In Makapuu Bed, Hawaii, the Westrn Pacific Fishery "4anagement Council (1979) calculated the "erltleal 
age" at whleh eoral growth gains are overtaken by natural 111:1rtallty losses. For the pink coral 
CCoratllum sec:undum), that age was 31.4 years, whleh corresponds to an average colony weight of 237 g 
(8.2 oz>. 

5.4.6 Reproduction and Recruitment 

Reproductive and rec:rul1ment capabilities of corals In the management area have been studied at 
Biscayne National Park and the Flower Garden Sanks. Ongoing researen on eight rfffs In the Park has 
Quantified changes__In marked plots be1"tfeenthe summars of 1978 and 1979 (Jaap, 1979, personal 
canmunleatlon). · Data eanplled for Pacific: corals are also presented. 
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Table 5-16. Prellalnary data on recrult•nt (1976 to 1979) for eight reefs In Biscayne National 
Park, Including tour r-ts at morlng buoys (see figure 6-6) and four control rNfs 
near the buoys. Data based on changes In colonies and species In 4,.2 (four 
1,,il adjacent plots) as deteralned by dlwr exaalnatlon. Range, •an, standard 
deviation, and dlwrslty data are calculated froa the four lndlvldual 1,.2 and 

. expressed for the entire 4,.2 plot. H1n a Shannon-Weawr Index; H'•x a nullber of 
species x log base2; Jt • ewnness; tC "' no change. (fr011 unpublished data of Jaap, 
1979, personal c«-.inlcatlon ) 0

Reef S•pled •nd TOTAi. CHANGE RANGE fl£AN SIANO. IUIATl<»t 
Plot lulber Colonies Species Colonies Species Colonies Species Colonies S11ecies ColunlH Species H'n H' ... J' 

Elkhorn Plot 1-1 26 6 -] -2. l-10 J-5 6.50 4.00 2.R9 0.87 2.23 2.58 0.81 
( lkhorn l'lot 1-2 45 1 •10 ti 0-17 1-6 11.25 1.25 4.11] 2.2.- 1.61 2 .81 . 0.51 
( lkhorn I' lot 1-l ]4 l •14 NC 6-1] 1-l 8.!iO 2.00 1.11 0.82 1.04 1.58 0.66 

-Elkhorn Plot 1-4 26 l -I -4 4-11 2-l. 6.50 2.50 ]. J2 o.!,() 1.20 1.58 0.16,l lkhorn C1w1trol Plot 1-6 69 tlO NC 0-]/ l-1 17.15 5.00 11.52 1.6] 2.28 2.81 0.81 
l1U1orn Co11trol Plot 1-7 67 6 I ]4 -2 7-24 ]-!i 16.75 4.00 7 .50 0.82 I. 78 2.58 O.fi9 
Elkhorn C1H1t.-ol l'lol 1-0 49 6 t]] NC 7-11 ]-!i 12.25 3.50 4.27 1.00 I. 79 2.58 0.69 
Elkhorn C1H1trol l'lol 1-9 40 9 t24 t!i !i-16 l-7 I0.00 4.50 4.!15 I. 91 2.0) l.17 0.64_,
Schooner Plot 2-1 29 !i -2 2-12 2-4 7 .25 ] • ()I) 4.17 0.82 2.06 2.12 0.89 
Schooner Plot 2-2 21 1 11 • 2 !i-9 ]-!i ,.80 l.80 . I.II 0.96 2.16 2.81 0.84 
Schooner Control Plot 2-6 21 10 14 ., 4-IO 4-6 6.75 5.00 l.70 1.15 l.06 l.12 0.92 
Schooner Control Plot 2-1 26 l 16 -I 5-11 1-2 6.50 1.50 2.00 0.58 0.47 1.58 O.JO 

Star Plot l-1 29 8 11 NC !i-lO 2-6 7.25 4.25 2.06 1.71 I !11 l.00 0.86 
Star Plot l-2 JO 9 14 NC 6-9 ]-6 7.50 4.50 1.29 1.29 l.11 l.17 U.87 
Stu Plot l-l 35 8 112 •I 6-11 l-5 0.75 4.25 2 .116 0.96 2.11 3.00 0.17 
Stu Control Plot J-6 25 !i 12 tlC 2-12 1-!t 6.25 2.25 4.l!i 1.89 1.12 2.12 0.57 
Star Control Plot 3-7 25 1 -IO -l 4-8 2-5 6.25 l.50 2 .(16 1.29 2.18 2.01 0.17 
Star Coutr•I Plot l-8 26 6 •II IIC !i-10 1-4 6.50 2,f.l 2 .l8 1.19 1.66 2.58 O.b4 

Ooi1e Plot 4-1 22 9 t8 ti 2-9 2-6 5.50 4.00 2.89 I.Bl ~.99 1.17 0.94 
Polle Plot 4-2 26 1 IIC NC 4-8 2-!i 6.50 J.75 I. 73 1.26 2.26 2 .01 · 0.80 
lme Plot 4-J 20 6 -I -l 2-IO 2-l 5.00. 2.50 l.46 0.58 I. 91 2. 58 0. 74 
OIMeControl Plot 4-6 22 5 •1 flC 4-7 2-5 5.50 l.25 1.29 1.26 1.86 2.32 0.00 
Dolle Control Plot 4-7 12 II •4 •2 4-12 l-6 8.00 5.00 3.21 1.41 2.92 l.46 0.8!, 
Olae Control Plot 4-0 JS 8 t 19 tJ l-15 2-1 8.15 4.25 4.92 2.06 2.19 ).00 0.00 

•._r1 

JI 
..... I 
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Preliminary r•ults of the r•ear-dl of Walter- Jaap at Biscayne National "ark are presented In Table 
5-16. Recrultiwnt can be calculated traw the "change" colunn, which quantified dltter-ences In the 
numbar-s of colonl• and specl• between the sunwrar-s of 1978 and 1979. The r-esults ar-e var-I able, 
ranging fr-aw an addition of J4 colonl• at Elkhorn Plot 1-7 or five species at Elkhorn Plot 1-9 to a 
loss of ten colon I• at Star- Plot 3-7 0 ,- four species at Elkhorn Plot 1-4. Generally, recn.,I ""8nt did 
not appear to di fter between control and experimental reefs. However, some plots (e.g., Elkhorn 
Controls 1-6 to 179> did have exceptionally high changes. 

Spawning In rose coral, Manlclna aerolata. apparently occurs In lat• spring to early sumnwr In Flor-Ida 
waters CBoschma, 1929; Yonge, 1935>. 

Pink corals In Hawaiian waters apparently readl sexual maturity at a height of about 12 an (4.7 lnl or 
an age of 13 years ((~rlgg, 1976>. The reproductive cycle Is annual with spawning taking place In 
June and July. 

Basad on the ass1.111ptlon of steady state recl"'Ultment of the Makapuu Beds oft Hawaii (Western Pacific 
Fishery Management Council, 1979), an estimate of r-ecrultment was obtained by calculating the quantity 
of cor-al lost via mortality. In a systan In equl I lbrlum, the rates _should be equal. The estimate of 
annual r-ecr-ultment to Makapuufor pink coral was 5,227 colonies (Western Pacific Fishery Management 
Council, 1979). Fluctuations between year- classes ar-e probable. There Is some Indication that the 
assumption of an equllibr-lum state may not be valid In coral r-Nfs. 

5.4.7 Dlstr-lbutlon 

Data on the areal dlstr-lbutlons of corals In the management area are lacking. Isolated collec:tlon 
r-ecor-ds pinpoint locations of certain species but convey llttle lntonnatlon on the area of a stony 
coral bed. This fact· In canblnatlon with the paucity of abundance data In many r-aglons prevents a 
real I stlc cal cu lat Ion of stand Ing stock and blanass. 

5.4.8 Biomass 

Biomass calculations are possible where data tor a particular- area are avallable·tor: 1) total area 
(Al of the coral bed; 2) density (OJ as colonies per rr7-;and 3) average weight (W) per colony. This 
Information may be used to estl111ate living blanass CB ) of an untlshed stock, 0

8 • A x O x W0 

Several ass1.111ptlons ar-• Inherent In calculatlng B • 0 Fir-st, weights per colony vary greatly depending 
on the species and Its age. In recognition of this problem, typical weights have been deduced fr-an 
the literature (Table 5-17). Second, since weights Include both living and deed tissues, an estfyta 
of percent living tissue In a colony must be made. This again Is dependent upon specl• and size but 
Is herein r-astrlc:ted to a colony of typical weight. Hence, It has been assll!led that thrN percent of 
the weight of typical stony corals and four percent of typical gorgon fans are alive. Using the esti­
mated typical weights and the data of Jaap and Smith (In preparation> and 0pr-esko C 197l>, total and 
_living biomass calculations have been made _for several cawmunltles In the Florida reef tract <Table 
5-18). 

By canparlson, the Western Pacific Fishery Management Councll (1979) detennlned the total biomass of 
pink coral (Coralllu111 secundu111) to be 43,500 kg for the Makapuu Bad (3.6 km2 in ar-ea, or abaJt 20 
times the ar-ea of Elkhorn Raef) or 0.01 kg/m2 total biomass. The lower biomass In the Hawaiian bad 

r-atlects tne gr-eat differences In colony weight between the stony corals and gorgonlans. 
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Table 5-17. Sullllllilry of dry weight data used fo determine typlcdl weights per cordl colony. 

SPECIES oosrnvED WEIGllT HANGE 
(ky) 

AVl:HAGE 
WE.IGtlT 

(ky) 

TYPICAL 
WEIGIH 

(kg) 

SOUl-{CE 

o'tplorla cl I 1.0sa <I to 100 or higher 4.0 Jaap (1979, pars. ca...) 

Por ltes proltes 0.001 to I .0 0.10 o. 10 Jaap (1979, pars. coma.) 

Porltes astreoldes 0.001 to 0.797 0.10 o.10 Jaap (1979, pars. ca.a.) 

Eunlcea succlnea succlnea aax. 0.2J 0.06 0presko ( 1973) 

!_. ~• plantag lnea •x• 0.02 o.o, 0presko ( l97JJ · 

!_. tournefortl tournefortl max. o.J6 0.17 0.22 Opresko ( l97JJ 

E. t.- - atra-- max. I .45 0.73 0presko ( 1973) 

U1 
I 

U1 
'0 

!..• calyculata 

!_. calyculata 

Pterogorgla 

f.• anceps 

subsp. 

without 

cltrlna 

with 

llp 

lip m,u. 0.}9 

max. 0.67 

max. 0.12 
1111x.0.2} 

0.15 

0.46 

0.0J 
o.oe 0.01 

Opresko 

Opresko 

Opresko 
Opresko 

( l97J) 

( 197J) 

( l97J) 
( l97J) 

Pseudopterogorgla 
f.• a•rlcana 

acerosa max. 
inax. 

I .27 
o.eo 

0.}2 
o. 10 

0.28 
Opresko 
Opresko 

( I 97J) 
ll97J) 

Brlareum asbestlnum llilx. 0.28 0.05 0.05 Opresko ( l97J) 

Plexaura hon:11nalla 

f.• t I exuosa 

max. 
mx. 

2.}8 
0.94 

0.15 
0.18 

o. 16 
Opresko 
Opresko 

( l97J) 
( 197J) 

Pseudopterogorgla blplnnata max. o.oe 0.01 Opresko (197J) 

f.• rlglda 

f.• acerosa 

llilXo 

aaix. 
I 0 99 

0.24 

0.67 

0.06 
o. IJ 

Opresko 

Opresko 

( l97J> 

( l91l) 

f.• ainer Ican a max. 0.86 0.09 0presko ( 19, I I 



TABLE 5-18. Calculatlons of tissue (skeletdl and llvlny) and biomass (total and per,.;., tor yoryonlans at three reef locations and stony 
corals at Elkhorn Reet. Sea teKt for discussion ot calculations and assumptions. 

LOCATION SPECIES 

AREA 
S~YE'l'l:U 

(m2) 

DENSITY 
(colonles/ni2> 

TYPICAL 
OOY 

WEIGHT 
(kg) 

TOTAL LIYIOO 
TOTAL LI Y It-Mi BIOMASS

BIOMASS BIOMASS per ,,il 
(kg) (ky) (kg) 

TOTAL 
BIOMASS 
per ,; 

(k!J) SOtR;E 

Elkhorn Reef Dlplorla cl I wsa 16 0.50 4.0 32.0 9.6 0.6 2.0 Jaap (in prep.) 

Porltes porltes 16 1.00 o. 10 1.6 0.5 0.:11 0.1 Jaap <In prep.) 

Porltes astr~ 16 1.25 0.10 2.0 0.6 0.1 7 0.1 Jaap (In prep.) 

Soldier Key 1 Eunlcea spp. 64 5·.10 0.22 80.3 32. I o.5 1.3 Opresko ( 1913) 

Ptero~ spp.2 64 4.18 o.oo 21.4 8.6 0.1 0.3 Opresko ( 1973) 

Boca Ch I td Pass Pseudoptero,,orgla spp. 3 16 4.00 0.20 17.9 1.2 0.4 I. I Oprasko ( 1973) 

Rad Reef Brlaraum spp. 4 64 5.82 0.05 18.6 7.4 0.1 0.3 Opresko ! 1973) · 

Piaxaura spp. 5 64 6.02 0.16 61.6 24.7 0.4 1.0 Opresko ( 1973) 

Psaudoptarogorgla 6 spp. 64 4.40 0.13 36.6 14.6 0.2 0.6 Opresko ( 1973) 

.n 
I 
:J'I 
:> 

footnotes: 

Includes!..• succlnaa, f.• tournatortl • and!..• ~culata 

2 Includes P. cltrlna and P. ancaps 

3 Inc I udas f.• acarosa and f.• a...- Icana 

4 Includes only!!.• asbastlnum 

5 Inc I udes f.• ho110111a I I a and !.• t Iexuosa

6 Includes f.• blplnnata, f.• rlglda, f.• acerosa, and P. a11Erlcana 

7 Quantity actually less than 0.1 ky 

,/ 



5.4.9 Maxlm1.1111 Sustainable Yield (MSY) 

The lack of sufficient data on blanass and 1110rtall1'y, and the abSenc• of a fishery tran which catch 
and et tort data 1111ybe obtained, pr9¥ents any c:alculatlon of MSYtor the entire management area. An 
estimated MSY (MSY•> has been determined tor SeYeral species at specific reefs In the Florida reef 
tract, but cannot be expanded to other corals due to great differences In species, density, growth 
rates, and other factors. Using the data presented In Table 5-18, an approximation of MSY may be 

calculated for several canmunltles. The calculation uses the method developed by Gui land C1970l, ano 
applied by the Western Pacific Fishery Management Council to !ts coral resources: 

MSY• • 0.4 M x Bo 
0.4 • a constant with no units attac:h..:I 
M " mortal I 1'y 
B " 1lvl ng bl01111ss • A x D x W 

0 

Appllcablllty of MSY* for Gulf and south Atlantic corals generated tran this equation Is ranote. Tne 
probability of error In the estimates of ~Y are enhanc.i by using mortality data tran Hawaiian pre­
cious coral, biomass data tor Floridian stony and gorgonlan corals, and a constant derived tor 
fisheries quite different than corals. This constant may range In value fran 0.17 to 0.95; 0.4 was 
selected to be consistent with the Western Pacific Council's plan. To show how alternate mortality 
and biomass values could affect MSY•, sensitivity analyses were run _on the corals for which MSY* was 
calculated (Table 5-19). The sensitivity test examines the changes In MSY* when mortality or biomass 
are reduced by one quarter c-.25y), one halt <-.5y), or three quarters <-.75y), or Increased by one 
half, 100 percent Cly), or 200 percent C2yl. 

As shown in Table 5-19, MSY• per rn2 for corals varies dependent upon the different Mand 8 values. No0 

one set of values may be select..:I as more realistic than others with the existing data. ~ence, a 
range Is the most appropriate way ·to state MSY• per rn2. The range may be derived fran the first and 
last columns in Table 5-19. 

Table 5-19. MSY* calculations st~ndardlzed as kg/rn2/yr dry weight and sensitivity analyses for alter­
nate mortalities CM) and biomasses of living tissue CB>. Symbols x and y refer to

0 
B0 and M tor each specl• tran Table 5-18. Due to the equation, values of "4SY* are Iden­
tical within one sensitivity level for one species regardless of which var-fable, 6 or~. 0 
Is altered, '•••• .25x(y) equals .25y(x>. 

Bo: )( X X )( X )( )( 

SPECIES M: -. 75y -.50y -.25y y +.Soy +ly +2y 

Dlplorfa cllvosa (brain coral) 0.0040 0.0079 0.0119 0.0158 0.0237 0.0316 0.0474 

Porltes astreoldes (finger coral> 0.0001 0.0013 0.0020 0.0026 0.0039 o.oos2 0.001a 

Porltes porltes (finger coral) 0.0001 0.0013 0.0020 0.0026 0.0039 0.00,2 0.001a 

Eunice.a spp. (octocoral) 0.0033 0.0066 0.0099 0.0132 0.0198 0.0264 0.0396 

Pterogorgla spp. Coctocoral) 0.0001 0.0013 0.0020 0.0026 0.0039 0.0052 0.0078 

Pseudopterogorgla spp. (octocoral) 0.0021 0.0053 o.ooao 0.0106 0.0159 0.0212 0.0318 
<Boca Chi ta Pass, Florida) 

Pseudopterogorgla ssp. (octocoral) 0.0001 0.0013 0.0020 0.0026 0.0039 0.0052 0.0078 
(Red Reef, Florida) 

Brlareum spp. (col"'ky sea finger> 0.0021 0.0053 o.ooao 0.0106 0.0159 0.0212 0.0318 

Plexaura spp. (black sea red) 0.0013 0.0021 0.0040 0.0053 o.ooao 0.0106 0.0159 

Source: Fran dat_a of Jaap <In preparat Ion> and Opresko C1973>. 
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Very f" data eel st on MSY• for corals outside the management area.. Generally, other al"HS suHer 
fran the s.- lack of lnfonnatlon enca,ntered In this F~. MSY• has been calculated by the Westel"n 
Pacific Flsh•ry Manag.. nt Cauncll (1979) for thrN corals In Makapuu Bed, Hawaii (Table 5-20>. 

Table 5-200 Estimates of 1145y•(landed dl"y weight) via the Gui land method for three corals In the 
~aklpuu Bed of Hawaii ca,-ea of 4,500,000 rn2>. 

SPECIES Total 114SY• "1SY* 

(kg/yr) ( kg/n,2/yl" l 

Co,-alllum secundum (pink col"al) 1,148 0.000255 

Gel"al"dla sp. (gold COl"al) 313 0.000010 

Lepldlsls sp. (bamboo coral) 285 0.000063 

Source: Westel"n Pacific Flshe,-y Management Council, 1979. 

5.5 P,-obable Futul"e Conditions 

The lnfol"fflation avallable on p,-oductlvlty and health (see Sections 5.4 and 6.1) enable seve,-al cul"so 
statements to be made: 

11 Col"al gl"owth ,-ates al"e so slow In most species that ,-ecove,-y ,-ates following lal"ge-megnltude 
hal"Yest, human Impact, OI" natural stl"esses al"e tal" slowel" than obsel"Yed In most othel" 
I lving ,-esourc:es. In most l"espects many corals may be considered as a nonrenarable l"esource. 

2) Human Impacts that have been Identified as possible llmltlng factors In col"al health, do not 
appear to be subsiding. Many chronic pl"oblems such as shipping bilge dlschal"ges, lndust,-fal 
and recl"eatlonal pollution, and sewage could becane lal"ger problems In the future even with 
implementation of this plan. 

3) Natul"al stresses continue to act on portions of the management area where species ocaJI" at or 
near thef,- geographical limits. 

Despite the data gaps af,-..ty l'Nfltloned, sevel"al recent efforts have genel"ated prel lmlnary data for 
use In Indicating any future trends. Coring studies at Key La,.go National ltfarlne Sanctuary Indicate 
that coral growth ,-at• have lncl"Msed In the past decade (Hudson, 1981>. Whether or not that Impro­
vement Is attributable to management practices Is masked by the discovery by Hudson In the sane study 
that cyclical coral grOW'th may be normal. Studies at Biscayne National Park have shown concentrated 
damage to coral lrnmedlately adjacent to several mool"lng buoys CTllmant, 1979, personal can111.1nlcation>. 

Pel"haps the approach of dll"ectlng usel"S to particular areas may be detl"lrnental to objectives of Pl"• 
sel"Ylng corals. Conversely, limited damage In high use al"eas may decl"ease damage to other areas and 
enhance overal I col"al management ef torts. •~uanti fyi ng these Impacts Is di f flcu It. The var I abll I ty in 
apparent Impact is sulllt'lllrlzed In Table 5-16; total counts of corals and diversities be'hreen buoyed anr 
control plots l"eveal no pattern In al I 24 plots 0 

One future determinant of coral healtn In tP'le management area Is the status of stoc:ks In nations that 
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export corals 1'o the United Stat•, I.e., the Philippines and a few others. The possibility that coral 
exports tr-an the Philippines may be cur-tailed or- even stopped could redirect resource pressures to 
danestlc stocks. A Philippine law may have severely restricted the exportation of corals since 1977 
Cs•• Section 7.1.1 of this plan>. Thus tar-, the law appears not to have been enforced. 

To al low a realistic assessment of future conditions, It appears mandatory that a multlyear- survey of 
coral growth, stress factors, and management practices be Initiated on a species- and area-specific 
basis. These data are a m!nlmal base fr-an which estimates of, future conditions could be made 'and 
suppcrted. This subject Is discussed below In Section 14.4. 

Because corals In the FCZ have untll recently been protected and managed by the Bureau of Land 
~anagement and the fact that they are now unprotected Is not generally unders.toOd; the stocks are pre­
sently In a good but precarious position. "4asslve harvest of stony corals and destruction of coral 
reefs could occur at any time. 

A recent ex pans Ion of the effort for snapper- and grouper- has I ntrOduced various types of botton 
fishing gear directed at those fishes closely associated with hard bottons and reefs. Roller trawls, 
bottom long lines, and fish traps are used in this fishery frequently In proximity to coral and coral 
reefs where the f I sh congregate. A I though gear- may be I ost when It becanes entangled In cora I, the 
competition among flshennen for- a finite resource has Increased fishing effort In al I areas thus 
Increasing the Incidental damage to corals and coral reefs. Slmllar-ly the high recreational fishing 
level Increasingly subjects coral bottoms to Injury fron anchoring by smal I boats and vessels. 

Octocorals other than sea tans are being harvested for aquarium use In a small fishery off Flor-Ida 
without apparent damage to the stoc:ks. 9ecause they are a rich source of hormone mater-I al, the possl­
bi I ity exists for harvest of substantial amounts for experlmental or even conmarclal purposes. One 
American phannaceutical canpany estimated Its annual need to be ten tons per- year of Plexaur-a 
h01110malla for- use In extraction of ~r-ostaglandln for medical resear-c:n. This material was harvested in 
the Cayman Islands. On Bache Shoal In Biscayne National Park about four acres would be needed to 
yield ten tons of this coral, but if selectively pruned to al low (rapid) regrowth, the amount of reef 
area required might be lncreased'by tenfold or more C9ayer and Weinheimer, 1974). The stoc:ks can most 
I lkely provide adequate material for experimental research purposes, but may not be able to sustain an 
extended conmarclal market should one develop. In either case, local depletion could occur as the 
result of localized harvest of large numbers of colon las. 



6.0 DESCRIPTIONOF HABITAT 

6.1 Geographlcal Rang• of Habitat Types 

Coral reef can111Jaltles or solltary specimens exist thraJghout the geographical areas of authority of 
both Councils. This wide distribution places corals In oc:ean,lc habitats of correspondlr,g varfabll lty, 
fr-an nearshore envlro1111ents to contlnental slopes and canyons, lncludlr,g the lntennedlate shelf zones. 
Habitats supportlr,g corals and coral-associated species are discussed below In groupings based on 
their physical and ecological characteristics. 

Dependent upon many var-I.ables <see Sections 5.3 and 6.2.2), corals may danlnate a habitat Ce.g., coral 
reefs), be a significant canponent (e.g., hard bottans>, or be lndlvlduals wl.thln a canrnunlty charac­
terized by other fauna (e.g., solitary corals>. Geologlcally and ecologlcally_, the range of coral 
assemblages and habitat types Is equally diverse Csee, e.g., James, 1977). The coral reefs of shaflow 
wann waters are typically, though not always, built upon coral llne rock and support a wide arr-., of 
hennatyplc and ahermatyplc corals, flnflsh, lnver1'ebrates, plants, and microorganisms. Hard bottans 
and hard banks, found on a wider bathymetrlc and geographic scale, often possess high species diver­
sity but may lack hermatyplc corals, the supportlr,g coral llne structure, or :someof the associated 
biota. In deeper waters, large elongate mounds cal led deepwater banks, hundreds of meters In length, 
of ten support a rich fauna canpared to adjacent areas. Lastly are canrnun I ti es Inc iud I r,g so 11 tary 
corals. This category often lacks a topographic relief as Its substrate, but Instead 111111y use a sandy 
bottom, for example. 

This discussion divides coral habitats (i.e., habitats to which coral Is a significant contributor-> 
Into five categories - solitary corals, hard bottoms, deepwater banks, patch reefs, and outer bank 
reefs (defined In Table 5-1). The order of presentation apl)r"'oxlmates the ranking of habitat 
canplexlty based upon specl• diversity (e.g., zonatlon, toPographlc relief, and other factors>. 
Although att1111pts have been made '.o generalize the discussion Into detlnable types, It must be noted 
that the contlnu1111 of habitats Includes many more than the five distinct varieties discussed below. 
However, In canpl lance with •I sting knowledge, the fol low Ing categories wl 11 suffice. 

s.1.1 Solltary Corals 

Throughout much, It not al I, of the management area, research has located bottan canrnunltles which 
Include corals as a minor canponent of biotic diversity (for example, Si~110na (1978) In the Gulf of 
~exlco and Cairns (1979) In the Atlantlcl. Although these solitary corals Csee definition In Table 5-1) 
contribute benthlc rallef and habitat to canmunities throughout the fishery conservation zone, they 
apparently canprlse a minor percentage of the total coral stocks In the management area. 

6.1.2 Hard Bottoms 

Hard bottans (see definition In Table 5-1) constitute a group of canmunlties characterized by a thin 
ven"r of live corals and other biota overlying assorted sediment types. Hard bottans on banks are 
tcpograhlc hl3hs or salt d0111escreated by geologic uplifting; they have vertical relief measured In 
tens of meters (Bright and Rezak, 1978>. Hard bottans are usually of low relief and on the continen­
tal shelf (Bright, et al., 1981); many are associated with relic reefs where the coral veneer Is 
supported by dead corals. 

This grouping of coral habitats is one of the most widely distributed of the five categories Iden­
tified above, being canmon thr-QJghout the management area. Hard bottoms or banks have been described 
by Hopkins, et al. (1977), and Gi~mona (1978), in the Gulf of ~exlco; Goldberg (1973a) and Bright, et 
al. (1981>, off ~utheaster-n Flor-Ida; off the coasts of southeastern states (Johnston, 1976>; oft 
Georgia and South Carolina (Stetson, et al., 1962; Porter, 1978, personal canrnunlcation; ThOllll!ls, 1978, 
personal canmunlcatlon>; and North Carolina (Huntsman, In press; ~aclntyr-e and PIikey, 1969> • 
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Ecologically and geologically, hard bottoms and hard banks are two diverse categories. Both nab/tats 
Include corals but typically not the carbonate structure of a patch or- outer- bank coral r-eef nor- the 
tlthlfled rock. of lltl'ohenns, a type of deepwater- bank (see discussions below>. Diverse biotic zona­
tlon patterns have evolved In many of these communities because of their- geologfc structure and 
geographic location. Hard bottoms are cannon on r-oeky ledges, over-lying r-ellc r-eefs, or- on a var-ie'ty 
of sediment types. In each case, specl es canpos I tlons may var-y dependent upon 11ater-depth and asso­
cl ated par-ameter-s (tight, temper-atur-e, etc.>. Hard banks nearly always exhibit zonatlon patterns, as 
depicted In the Figures 5-8 to 5-17, and a much larger- vertical r-ellef than hard bottans (Bright and 
Rezak, 1976 and 1978). 

Shelf-edge banks occur- off central eastern Flor-Ida at depths of 70 to 100 m, with relief up to 25 m 
and covered with mass Ive,cont lguous co Ion I es of Q.• var I cosa C 1 to 2 m In he l_ght). S0111eof the Pinnacles 
are covered entirely with dead Ocullna debris. At 3 to 50 m depths solitary colonies (<30 on dianetar> 
of Q_.varicose gr-ow on limestone ledge systems CI to 3 m r-ellef> that par-al let. the coast of Fior-ida 
(Reed, 1980b). 

Hard bottoms and banks In different geographical areas support dlffer-ent coral assenblages. In the 
Gulf of Mexico, where water temper-atur-es and other- factors affect hennatyplc coral gr-OW'th, ahennatyplc 
corals prevail. Agar-lcla (lettuce coral) and Madr-acls bearing zooxanthel la• are abundant in the algal­
sponge zones of "group thr-ee" banks Identified In the nortnwester-n Gulf of ~exlco Cs•• Table 5-8 and 
acconpanying discussion). Some hennatyplc species have been collected In har-d bottans In the Flor-Ida 
Middle Grounds; Hopkins, et al. (1977) categorized those assemblages as "hennatyplc coral conmunltles." 
Grimm and Hopkins (1977), descr-lbed the scler-actlnlan and octocor-al llan diversity of that ra;lon whl.le 
Bright and Rezak (1978) described the hard banks In the northwestern Gulf. The only hard banks reported 
In the northeastern Gu If were the "deepwater- coral str-uctur-es" I ocated by Moore and Bu I 11s C 1960) east 
of the Mississippi River- Delta in 390 to 505 m (1,280 to 1,650 ft). Near- the Flor-Ida Keys, hard bot­
tons co-exist as under-developed reefs near-shore and seawar-dof the outer- bank reef tr-act. ~rth of 
Fowey Rocks off southeastern Florida, hard bottoms Include al I types of cor-ats, though hennatyplc 
species are near- their- northern limit (see, for- example, Goldberg, 1973a>. Coral conmunities fr-on 
Flor-Ida north to North Carolina, ar-e d0111inated by ahennatyplc species Cgor-gonlans, Ocullna>, although 
S01119 hennatyplc species do occur off North Car-ollna (MacIntyre and PIikey, 1969), and Georgia (Hunt, 
1974>. The corals on the hard banks off North Carol Ina near- the 720 and 990 m (2,230 to 2,970 ft) 
lsobaths consist primarily of Lophella pr-ollfer-a and Enallopsannla profunda, but also Bathypsa111nia 
spp., Car-yophyl I la clavus, and Balanophyl I la spp. (Stetson, et al., 1962>. 

6.1.3 Deepwater- Banks 

The existence of deepwater banks cal led llthohenns In the Straits of Flor-Ida off Little Bahsna Bank 
has been r-eported In the literature by Moore and Bullis (1960), Neumann, Keller-, and Kofoed (1972> and 
flleumann, ic::ofoed and l(el ler- C1977). As defined by !'4eumann, et a I. ( 1977>, 11thohenns are deepwater­
str-uctures conposed of surface hardened layers of llthlfled sandy carbonate sediments supporting a 
regionally diverse ar-r-llf of benthlc fauna. Other- types of deepwater- banks may not be hardened but do 
support var-ylng amounts of cor-ats. 

True llthohenns ar-e located predominantly beyond the outer- edge of the continental shelf on the con­
tinental slope. Although their- distribution is stll I being del"lneated, these structures have been 
Identified only In the wester-n south Atlantic region, especially within Bahamian national water-s 
(Figure 6-1). S01119llthohenns do, however-, occur- near- the outer- edge of the FCZ. Neumann, et al. 
(1972, 1977), encountered llthohenns at 500 to 700 m (1,988 to 2,310 ft) in the northeastern Str-aits 
of Florida, along the base of the Little Bahama Banks; Wilber- (1976), anal.yzed the petrology and 
envlr-01111ental setting of some banks on the flank of the Little Bahama Bank. 

Neumann, et at. -(1977>, In describing a llthohenn In the Straits of Flor-Ida, listed the ahennatypic 

6-2 



---
----

--

---

I I I PftmL: 
!JJl-r-+- -/. 

I I 

' ...._ 

I 
; ::,( I 

i 

t 

...,,•;
.. 

• ·.t ,· -

. ; 

- --- - - I 
I 
j

I 
_ . .j Mrr1cq 

! 
·1f-1l I. 

I 

100 -- - - 'l'i 

80 6 

KEY 
HAR08ANICD .-··

'J---\---· 
\_ ·. 

4 

__, 
I 

~ 
..... 

-r ~---
•' -

\ - -­
\.-

------t· . ,2!1

·~_·) • 

~1, • . , 

.. .. --~ ---~·'', ()~ '\\. . \
;N ' \~ \ - . Q ' -11,~- ,· ' ... \ '·.~. ·, "°\ 11\' ,·. (f}~---~L···~.l ~-~ • ~·--

I I ' tJ> . . ;I.;.;~·. ·. ~ ~ .• ·:~ c::a 
I I \ t:? 5b ~~~-\ : ·., ·:~_p

/. :.- .....--
8'. _______ _ •JO __ 80 IQ', ------,~

------ -----
FIGURE 6-1. Known distribution of deep water hard banks and lithohenns in the south Atlantic (after 

Macintyre and Pilkey. 1969; t,eumann~-~ ~~. 1 1977).

'-<, 



branching corals, Lophelle prollfera and Enallopsannla profunda, as tne chief cont,-lbutol"'S to st,-uc­
ture and habitats. As not«! by James (1977) and otne,-s, sPonges and other lnve,-tebrates also add to 
bot1'0111relief, spec!• diversity, and total available habitat. WIiber (1976), 8111phaslzed the roles of 
corals, alcyonarlans, SPonges, and crlnolds In baffling, binding, and t,-applng sedl1T111ntsto the 

1 lthohenn. 

Deepwater banks '/'nay occur In a val"'lety of shapes. Among the fonnatlons observed are rocky mounds 30 
to 40 m (100 to 133 ft) high and hundreds of meters long (Neumann et al., 1977); or Individual 'IIOunds 

,-0 "haystacks" (Hurley, Siegler and Fink, 1962). Because of accumulated sedilTlllnts, seismic profiles 
are often necessary to unmask tne true llthlfied Interior of SOffl8 llthohenns (WIiber, 1976). 

Banks have been found to vary gl"'eatly In ve,-tical and horizontal dl1T111nslon. Depending uPon age, rates 
of sedimentation and llthlfication, currents, and species canpasltlon, banks may show a topographical 
expression ,-anglng f,-an a few meters to as much as 144 m (475 ft), as quoted by Stetson, et al. 
(1962>. These differences altel"' water flow over the structure and hence biotic zonatlon (Lang, 1979, 
personal canmunicationl. Within this category of coral assanblages 1 the word lltllohenn Is often con­
fused with other tennlnologles. The precise definition of lithohenn identifies banks accumulated by 
sustained chemical precipitation, I.e., llthlflcatlon, that Is thought to be facilitated by upward­
moving, deep, cold water, as on the eastern side of the Straits of Florida. In contrast, most hard 
banks In the Gulf of Mexico are actually salt domes with a dlffel"'ent origin. Blonenns, anothel"' tenn 
applied to rock st,-uctures res8111bling llthohenns, may appear similar to llthlfled stl"'uctures, but are 
actually quite different. 

6.1.4 Patch RNfS 

As defined In this F~ (see Table 5-1), paten reefs al"'e diverse coral canmunltles typified by the pres­
ence of hermatypic Creet-bulldingl and ahennatyplc species. Patch l"'eefs differ fran consolidated 
outer bank l"'eefs by tnell"' smaller size and lower scale of vel"'tical relief. 

These are usually distl"'lbuted 1,-r~ularly in clusters nearshol"'e in wann waters ll~e the Florida Keys, 
(Marszalek, et al., 1977>. However, as defined in Table 5-1, many coral assanblages occurring at the 
Dry Tortugas, In the Keys, or nortn of Miami, are mol"'e appropriately cal led hard bot1'0ffl canmunltles. 

-In south Florida, paten l"'eefs as defined hel"'ein, have been the subject of studies by Marszalek, et al. 
(1977) and Jones (1977), among others. More than 5,000 patch reefs occur in the Florida reef tl"'act 
be.,...een Miami and_ the Marquesas Keys, (Ma,-szalek, et al., 1977); most of those patches occur be'hleen 
Hawk Channel and the outer bank l"'eefsr r.e., in a general strip 3 to 7 km Cl.5 to J.8 nm> offshore 
(Figure 6-2>. Typically, patch reefs fonn on coral line l"'oc:kor anothel"' suitable substrate such as 
coral rubble (Marszalek, et al., 1977>. 

Geologlcal ly, patch reefs tend to fonn In two patterns - dome and linear - although transitional 
shapes occur, (Mal"'sZalek, et al., 1977). Dona-type reefs are roughly cil"'cular to ellptlcal as viewed 
fl"'an abOYe. Most rNfs of this type exhibit wel I-developed sandy bottan halos around tnelr fringes. 
!Randal I (1965), Ogden, Brown and Salesky (1973>, Jones (1977>, identified sea grass grazing around 
coral assemblages by sea urchins Cfo,- example, Diadema antlllarluml, pal"'l"'ot fish (family Scal"'idae> and 
other biota, plus current scouring as possible causes of nalo fonnationl. F,-an above, a trend towal"'d 
clustering with limited terrltol"'iality is easily pel"'celved, I.e., although the danes are gl"'oul)ed, SOffl8 

distance Is maintained bet-.een individual patch l"'eefs. ~ost dome patch l"'eefs nave less than 5 m (17 ftl 
of topographic relief, but SOffl8 as high as 9 m <JOft) do occul"'. Linear-type l"'eefs al"'e usually 
situated seawal"'d of d01118-type pate~ ,-eefs pal"'al lei to the outer bank ,-eefs. In top vi.,, lineal"' paten 
l"'eefs appeal"' acuate to lineal"', much like the true outel"' coral r.eefs of the Florida reef tract. Hence, 
Instead of fonnlng clusters, these patch reefs often occur end-to-end. 



..iFIGURE 6-2. Distributions of coral reefs in the Florida Reef Tract, (A) Fowey Rocks south to 
Tavernier Creek and (8) Tavernier Creek south to the Harquesas Keys (after .
Marszalek et!!_., 1977). 
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The distribution of patch rNfs, dc:ime-and llnear•type, Is not uniform In southern Florida waters. 
Ou• to the clusterlng of dane-type rNfS, the relationship of the Ii near-type rNfs to coral reefs, 
and numerous str•ses (water tanperatur• and sewage effluents, for example; s•• Section 6.2.2>, patch 
reefs ar-• most abundant In the upper Keys (Table 6-1; Figure 6·2>. 

Table 6-1. Patch reef distribution In the Flor-Ida reef tract. 

Approx. no. patch r-Nfs 

Fowey Rocks to Br-oa.QCreek (Key Largo) 
Broad Creek to Tavernier- Creek 

3,975 
1,590 

Tavernier- Creek to Big Pine Key 50 
Big Pine Key to Marquesas Keys ~ 

Total 6,035 

Source: Marszalek, et al., 1977. 

Patch reefs also exhibit ecological var-labl I lty. Dome-type assemblages support a diverse arr-a, of 
scler-actinlans and octocorals, plus numerous benthlc Invertebrates, algae, and fish (Marszalek, et al., 
1977). Except tor the noticeable absence of elkhorn coral, Acropora palmate, the biota of dome 
patches resembles that of consolidated outer bllnk r-Nfs, but usually lacks coral zonatlon. At 
Biscayne National Park, however, dcrne patch reefs display biotic zonatlon believed related to relief 
and sedimentation, (Jaap, 1979, personal canmunlcation>. Oetocorals dmlnate the top Interior zones 
whereas_!!. annular-ls, Dlplorla spp., and Colpophyllla natans dominate western 1111rgln. The danlnant 
coral in this type of patch reef is the smal I star coral, Montastraea annular-ls, whld'I Is often pre­
sent in single enormous colonies, (see also Shinn, 1963). Linear-type patch reefs support corals and 
other marine llfe much like dome-types with the frequent addition of~• palmata. Whenfound on a 
I I near patch reef,~- palmate colonies are usually smaller, more widely spaced, and oriented di f• 
ferently than when found on an outer bllnk coral reef (Marszalek, et al., 1977). Of the two types of 
patch reefs, the linear-type Is probably the ecologic transition form between dane patch reefs and 
outer bank reefs (Mar-sza I ek, et a I • , 19 77). 

One hypothesis classlfled patch reefs of both types according to their presumed developmental stages 
of youth, maturity, and senescence (Jones, 1977): 

Youth (early development> -- Young patches consist primarily of plonNrlng scleractlnlan and 
aleyonarlan specl• capable of attachment to the sediments. The young patches grow In size by outward 
expansion and by upward growth on living and dead pioneering corals. Corals In young assemblages on 
solid substrates are dmlnated by the star corals Montastrau annular-ls and.!!• cavernosa, and the 
starlet corals Siderastrea sider-ea and.!• radians. On less stable bottans, the brain coral Olplorla 
(especially£.• labyrlnthlfonnis> and the moon coral Colpophyllla natans. are major patch forming 
species. Smaller colon!• of Porltes Cf:. astr-eoldes and£:• porltes>, !!,ti.!._ fra911111,Agarlcla 
agarlcltes, Olchoeoenla stokesll, and ~ussidae corals, 11111y grow between coral heads. Mlllepora
C!!_. alclcornis and.!!• complanata> aid in cementing the canponents Into a patch reef. 

Maturity -- Mature patch reefs are characterized by vertical relief of several meters and a diameter- of 
10 to 20 m (33 to 66 ft>. Generally, these patches extend upward to the level of lowest low water. 
~ature patches usually have a horizontal zonation pattern. Montastraea annular-ls, whose large boul~r-s 
(3 m or 10 ft and more> are the chief contributors to patch structure, usu.ally occurs on the eastern 
and southeastern (windward and seaward) margins(!!_. cavernou may also occur there>; Olplorla (brain 
coral> and Colpophyllla (moon coral) heads more than one meter In diwter occur on the le•ard sides 
or In eddl•; and Slderastrea (starlet coral) colonies _less than on• meter In diameter occupy the 



_) 

center and renalnlng mar-gins (Jones, 1977). At Biscayne National Park, however, the largest 
buttr•ses oca,r on westward fringes (Jaap, 1979, personal canmunlcatlon>. 

Senescence -- When coral growth rates are exceeded by mortality In the massive rHf-buitdlng species, 
senescence begins (Jones, 1977). This occasion Is accentuated by slmultanea.is Increases In growtn of 
atcyonarians. During senescence, the scteractlnlans such as Montastraea and Slderastrea may survive 
due to size and ;llt resistance. Most of the patch, however, evolves Into accretion plies of coral 
fragments overlain by a thin layer of loose sediment. At least during early senescence, otner corals 
may survive by expanding mucous production (Porltes, Olchoeoenla, s01119Mussldae>, vertical orientation 
or l"'apld growth (Agarlcla and Mlllepora>, or branching and vertical growth (Porltes porltes>. Unless 
l"'ejuvenated by new stocks, senescent reefs probably die. 

6.1.5 Outer Bank RHfS 

Outer bank reefs are rest,-lcted geographically to the Florida Keys; special class oca,rs at the 
Flowel"' Gal"'den Banks In the northweste,-n Gulf ot Mexico. Geologically and ecologically, outer bank 
l"'Hfs ,-ep,-esent pel"'haps the oldest, most stl"'uctural ly canplex, and d_lverse type of coral assemblage. 
Although llthohenns, salt dome hal"'d banks, and other envlrom,ents that support coral may be olciel"', 
these ,-eets are the height ot ecological complexity tor systans actually formed by corals and their 
associated organisms. 

Outer bank rHf distribution Is worthy of further discussion. In the Gulf of Mexico, Bright and Rezak 
(1976, 1978>, following lnltlal research by Stetson (1958> and others, have studied the topographic 
highs at East and West Flower Garden, Stetson, Sonnier (tonnerly ThrH Hickey Rocks), and abcut 20 
othel"' features on the Texas-Louisiana shelf. Of those banks, only the two Flower Garden sites suppa· 
tl"'ue col"'al l"'Hf canmunltles. Except tor the Flower Gardens, the areas described above al"'e here bell~. 
mo,-e appropriately classltled as hard banks and hard bot't'Qns (see Section 6.2.1.2>. Southeast of tne 
Florida Keys, on the upper shelf, lie al I ot the ranalnlng coral l"'eefs In the management area, 
oca,r,-1 ng as a di seontlnuous arc bet-.een Fowey Rocks and the O,-y Tortugas (Figure 6-2>. 

Outer bank l"'Hfs located In the Keys and at East and West Flower Garden Banks are different In many 
ways <Table 6-2>. Hence, generalities on mean depth, scales of ,-ellef, total al"'ea, species canposltion, 
etc., must be pl"'esented tor each area sepal"'ately. 

Northwestern Gulf of Mexico -- The col"'al l"'eefs l"'eeognlzed by this F"9 in the nortl'western Gulf are 
East and west Flower Garden Banks, located near the shelf break about 200 km (110 nm> offshore 
(Flgul"'es 5-1 I and 5-12>. Both rHfs l"'ast atop topographic highs that l"'ise to within 20 m (66 ft) or 
less of the sea surface, <Bright and Rezak, 1976, 1978; Rezak, 1977). With Increasing depth, zones ot 
corals, alga .. sponge, antlpatharlans, deepwate,- col"'als, and finally soft bott0111, al"'e encountered. 
These coral l"'eets al"'e dlseussect In greater detail In Sec:tlons 5.2.1.7 and 6.3. 

Florida RHf Tract -- In contrast, the Florida l"'Hf tract Js within easy access of the coastal popula­
tion centers of Mlanil-Hamestead and the entire Keys (Marszalek, et al., 1977). The Florida reefs 
also differ In their structural canposltlon, In their location on the shelf, and their ecology. 
Instead of a dome-like base of geological ly-upllttad salt, the outer bank reefs are a discontinuous 
al"'c of skeletons and sediments aca,mulating i~ situ. Although l"'eefs have their origin on sand or 
othel"' suitable substl"'ate Cshel Is, l"'ocks, fossil reefs, col"'al debris), theil"' canposltion Is pl"'edomi­
nantly coral, I.a., limestone or coral l"'Ock. Shinn, et al. (1977) and Shinn (1979), concluded that 
the linearity of these l"'eefs approximately pal"'al lel to the Keys Is due to undel"'lylng bedrock 
topography, l"'ather than to blologlcal. or water qua I lty causes. 

The Florida reef tract includes approximately ·96 km (52 nm) of outer bank reefs located betifeen Fowey 
Rocks and the Ory Tortugas, a distance of about 270 km (146 nm> along the 20 m (66 tt) lsobath. I\ 

large portion of the rHf tract Is In the FCZ just beyond Florida's thr..,.mlle terrotlrlal sea. As 
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TABLE6-2. Comparative zonation of hiolo~ical co,:r.iunities in coral reefs within the Qana~e­
ment area. Uote depth differences. 

°' I 
OJ 

flORIDAOUT[RBNtK REcrs 
(IIIOdifled after Shloo. 1963) 

~unity dolllnant or inC,lutor 
Zone Depth (11) organh•s 

Back Reef I .!i-l.O Head corals. H. annularls, 
octocora Is gradlng"Trifo·sea 
grass shore-.ard 

Reef flat 0.6-1 algae, octocorals, ravia 
_frag.,., Siderastr_e_! ~dian2_ 

Zone 

Q!p_loria-
Montastraea 
Porites 
Algae Sponge 

flOWCRGARDCNBANKS 
(Bright & Pequegn•t• 1974) 

C~nlty dollllnant or lndlc•tor 
Depth( �) organlS111s 

24_45 H. annularls, D. strlgos• 
P'. asireolifes -

4!i-7l Gypstna, Llthotha11nlU11 

Spur Groove 
lract I 

0.6-4.!i Acror.r~ ~ Ima ta, ~!!J~~P-~~!
c011p ana ta :,i;i 'ij ttioa sp. , 
Gorgon la·veni i1lna7heavy 
wve enerijy1-- -

Crlnoid 13-B!i Clllllatulld crlnolds 

rorereef Slope 4.!i-11.1 H. annula•ls, octocorals 
withdlmTiilshed spurs grad­
Ing Into silt sand 

Soft BoltOII B!i-100 sowe octocor•ls 
hard out crops 

attached 
· 

to 

Second-Jhlrd 
Plattor11 

12-l!i Relief features rising frOII 
24-30!1 to 12-15m ~!r~~tophtJ.!..!~.
spp. • Agar-le la laA1arcilT. 
llel loser is cucullata tennl­
naling ln-sTIITanashoreward 
and sea-.ard 



shown by Table 6-3 and Figure 6-2g these coral rNfs are distributed unevenly along that range; :icst 
of the rNfS are found off the Key Largo areac Marszalek, et at. (1977). best described the reefs as 
"•••typically elongate featur• of variable vertical relief which occur at the shal 10111 shelf edge 
between the 5 m and 10 m (16 to 33 ft) depth contours. Their long axes form a discontinuous line of 
reefs oriented paral let to the shelf edge. The northernmost reefs trend N-S and tne reefs near ~ey 

4est E-W retlectrng the change In orientation of the arcuate shelf edge." Most of the outer bank 
reefs have wel I-developed spur and groove formations on their ~•award faces. Spirs are extensions of 
coral reef growth seaward up to 30 m (100 ft) or rn:,re; grooves occur between adjacent spurs. Spurs 
and grooves are best developed In the upper and lower Keys. The middle Keys area exhibits some spur 
and groove formation but the orientation and development is varlabl.e (Marszalek, et al., 1977). 
Shinn (1963), found that spir and groove development In Key Largo Ory Rocks, Florida, Is a construc­
tional rather than erosional feature. Shinn, et al. (1981) found that spirs at Looe Key were 
constructed of Acropora palrnata and had formed over five meters of carbonate sand. Spirs at Looe Key 
are no longer accreting due to the extensive di.-ott of .t_. palrnata a few thousand years ago. Robbin 
(1981) also documented the Keys wide di.-otf of!.• palmata at Al llgator Raef. 

The deep reef at Looe Key Is being srn:,thered by migrating carbonate sand. Examination of air photos 
revealed that carbonate sand that originated to the east and northeast of Looe Key Is rn:,vfng in a 

westerly direction (Shinn, et al., 1981). 

Table 6-3. Outer bank reef distribution In the Florida reef tract. 

.!!:!!. Outer Bank RNf (km)

Fowey Rocks to Broad Creek 22.2 
Broad Creek to Tavernier Creek 34.3 
Tavernier Creek to Big Pine Key 16.6 
B i g PI ne Key to Marquesas .Key .ll&. 

Total 95.8 

Source: Marszalek, et al., 1977. 

Generally, Florlda rNfs are SMI ler ln area, less blologlcal ly diverse, and lack tne vertical rel let 
of most coral rNfs of the Bah-• or Caribbean Sea (Marszalek, et al., 1977). However, coral 
specl• diversity Is stll I canparable to or greater than reefs bordering nearby countrl•. Like the 
patch rNfs described above (Section 6.2.1.4>, outer bank rNfs may be grouped according to their 
extent of development, I.e., underdeveloped and wel I-developed (Marszalek, et alo, 1977). 

Underdeveloped -- Very CCllllll)n thra1ghout the tract. occurring as coral reefs with sparse coral growth 
and no Acropora palmate zone. These reefs may represent rel let I lmestone ridges In the spur and 
groove arrangement or relatlvely young reefs with l1111111ture blologlcal zonatlon patterns. Long Reef In
the upper Keys Is an example of the rellc reef case. (See, for example, Shinn, et al., 1977). Smal I 
stands of l11111111ture coral reef biota often bridge the gaps between rn:,re wel I-developed reefs.

Well-developed -- Marszalek, et al. (1977), characterized these coral reefs by their "reef-flat forme 
of In situ dead encn.isted elkhorn coral, Acropora palrnata, skeletons and rubble." Colon!• of 
Acropora, t~nger coral Porltes, and starlet coral Slderastrea plus encn.asting tire coral Mlllepora, an~ 
dozens of benthle specl• form rn:,st of the llve reef structure. The typlcal zonatlon pattern shows 
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A. pa11118ta colon!• on the s••at'd face of the t'Hf to a depth of about' m (13 ft), with!.• complanata 
;nd the colonial zooenthld Palythoa In the tu,-t,ufent shallow zone and a diverse coral assanblag• dawl­
nated by 51111111 st,,. co,-al, Montastt"IN annularls, heads In the deeper sections (Shinn, 1963). Within

the Flot'lda ,-eef tract, Carysfort Reef and Key Largo Ory Rocks <Grecian Rocks) are examples of •el I­

developed cor'al reefs. 

As discussed In Section 6.3, several of these wel I-developed rfffs are being conslder.i for r-eeanl!Wn­
datlon as habitat areas of particular' concern. Those areas, ••9•• Looe Key and Ory Tortugas, ar-e 

d I scussed In gt'eater deta II ·1n that sect Ion. 

6.2 Condition and Tt'ends 

Several Important Impacts on coral health, ar-e categorized and discussed below. Pr-esent knowledge Is 
net sufficient to establish a definite scale of Impact severity. 

Many of the man-Induced and natural str-esses descr-lbed below possess the capablllty of t•por-arlly or 
pennanently depr-esslng cor-al health and stabl I lty. Some of the more cannan r-espc,nses to str-ess 
Include polyp retr-ac:tlon, alter.i physlologlcal or- behavioral patterns, and modlfl.i energy cycles; 
the latter may be difficult to obser"Ve or quantify but It Is a significant cawponent of over-al I coral 
heal th. Another- phenanenon, the "shut-down react Ion" <SOR>, has been stud I ed In the laboratory and 
obser"Ved on r-are occasions In the field In stony cor-als (Antonius, 1977>. The SOR appeal"'S to be •11-
clt.i by exposur-e of sick or diseased corals to a naturally sublethal str-ess, ••9•, pr.iatlon by the 
polychaete Hennodlc• car-unculata, and proce.is as a r-apld disintegration of body tissues r-esultlng In 
death. Some doubt exists whether- the SOR Is a r-eal physlologlcal process or a continuation of tissue 
fvsls In the sick cor-al. Lastly, damaged corals (abraded fr-an anc:nor c:nalns, stonn damaged, etc.> may 
provide a starting point for Infection with the blue-green algae, Osclllatorla sublllenlbranacee. that 
can potentially kl 11 entlr-e specimens (Antonius, 1975, 1976, and In press>. 

Generally, these data Imply that ~•rtaln specific ar-eas may be In poor-er health than others. Further­
more, the data provide Insight for detecting ar-eas with the potential for decllnlng health ass1111lng 
pr-esent str-esses continue. Potential problem ar-ees Include the upper' Florida rfff tract where sewage 
pol lutlon and r-ecr-eatlonal str-•ses ar'e escalating, Looe Key, where r-ecent pranotlon In dive magazines 

may Impact the rfff can111.1nlty, and the Flor'lda Middle Grounds, where low temperatures and dlssol-..d 
oxygen have been known to str-ess and even kl I I cor-als and benthlc algae. 

6.2.1 Man-made Impacts 

Anchor damage -- And\ors and and\or chains fr-an can1111rclal and recr-eetlonal vessels (especially pr-I­
vate recr-eatlonal boats) have often been cited for physical damage In coral syst•s. However, the 
nature of and\orlng (underwater, often at night, widespread areal occurrence, di fflculty to police, 
often an emergency>, and the variety of ships Involved (private rec,-eetlon baets, tankers, can1111rclal 

fishing boats, supply boats, party boats, dive boats, etc.>, has limited existing knowledge of the 
activity. 

Despite the paucity of data, It Is known that the amount of damage Is proportional to the level ot use 
In an area, the method of and'lorlng, the size of and'lor used, and the canposltlon of the biotic 
can111.1nlty. Unpublished accounts fr-an seve,-al areas have emphasized the relationship of user levels to 

anc:nor damage. Heavy uH areas, such as Key Largo Coral Reef Marine Sanctuary off Key Largo, Florida, 
exhibit more and'lot' damage Cs••• ••9•, Oustan, 1977), than an at'N Ilk• Biscayne National Park In trie 
upper Keys, with fewer visitors to the reefs (Tllmant, 1979, personal can111.1nlcatlon) 0 Indeed, heavily 
used~ ITlllt'ked coral areas ot the Sanctuary at Key Largo are In dlstlnctly poot'er condition than more 
remote r-eglons of the par'k; and'lorlng and concentr-at.i div• pressire have been attributed to asign I• 

flcant portion of that stress (Jameson, 1979, personal canninlcatlon>. Despite the evidence Indicting 
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and'lors for da11199•to corals, It should be clarlfled that In many coral reef areas the species damaged 
<eag •• AcropOf"'aJ, are also the corals with the greatest growth rates and regen•ratlon capabllltles 
(s" Section 5.4.1.2>. Even at the Flower Gardens and 28 Fathom Banks on the Texas and Louisiana 
outer continental shelf where few boats anc:hor, anc:hor damage still ocaJrs and Is considered to be a 
major source of 1119c:hanlcaldamage to corals <Bright and Jaap, In press; Bright and Rezak, 1976; 
Natlonal Oceanic a·nc:1Atmospheric Administration, 1977; Zlngula, 1978). As detailed below, damage need 
not arise fran anc:hors In use. Bright and Jaap (In press> noted apparent scarring In Flor-Ida reefs 
fr-an 14 anchors unlntentlonal ly snagged and lmbedded In the corals near Pulaskl Shoal at Ory Tortugas. 
Furthermore, at East Flower Gar-den Bank, one damaged area below the coral zone In the al;al-sponge 
zone at 45 m (150 ft) circumscribes an abandoned Coast Guard mooring buoy and block (Bright and Rezak, 
1976). 

In addition to the frequency of anc:horlng, another determinant of the amount of damage Is the rnet'lod 
of anchoring. Anchor fluke span, length of chain played-out relative to water depth (I.e., chain 
slack), and placlffMtnt of the anc:hor-on the bottan, are each lmpartant factors. Manyvessels, perhaps 
especially the larger canner-cl al fishing boats (Davis, 1977a) and private boaters, attanpt to snag 
anchor flukes on corals or coral rock to attain a firm Position. Any anc:horlng technique also has an 
associated problem of chain abrasion on corals. The extent of denudation Is canparable to the amount 
of slack In the anc:hor-chain or cable. Bright and Rezak (1976) and Davis (1977a) reported cases •here 
swinging anchor lines and ground tackle had cleared the bottan of al I benthos, Including corals, over 
areas 10 to 30 m (30 to 100 ft) In diameter. Bright (1980, personal canmunlcatlon> has observed 
several large oil tankers anc:hored on th~ Flower Garden Banks. The anc::horlng of tankers directly over 
the coral reef area of Eas- Flower Garden must have resulted In substantial da11111g• to the living coral 
(Bureau of Land ~anagement, 1981). 

Lastly, anc:hor damage Is related to the local I zed type of biota In the anc:hor dr~ zone. The least 
amount of damage occurs where the anc::hor-can be placed in a sand flat amongst the corals, provided 
chain or cable damage does not ensue. Staghorn and elkhorn corals, plus other branc::hed species, ,nay 
be more susceptlble to physical damage than nonbranched, or encrusting species. Davis (1977a) docu­
mented that 20 percent of an extensive staghorn coral (Acropora cervlcornlsl stand west of Loggerhead 
Key In Fort Jefferson National Monument, Ory Tortugas, was damaged In one winter season of anc:hor-lng, 
mostly by canmar-clal fishing vessels. Sudden stonns may have necessitated such concentrated ancnor-lng 
on tie leeward side of the r-uf· (Davis, 1979, personal canmunlcatlon>. 

,, 
Pollution -- 'ilater pollutlon can arise fran any number of sources or activities and Involve many types 
ot pollutants~ Responsibility for pollution control and regulation of ,win-made discharges lies with 
other agencies; hence, this discussion wl 11 be restricted to a revlw of a few of the more pertinent 
pol lutlon Impacts. 

Oil pol lutlon, especially fr-an vessel spll ls and bilge cleanlng, has been studied frequently as a 
potentlal stress on coral polyps. 011 slicks floating over submerged corals apparently Inflict minima! 
da11199•(Johannes, 1975>. A Shel I 011 report (Shinn, 1972) concluded that 11Montastraea annular-ls Csmal I 

star coral) can survive two hours- total lmrrer-slon In Louisiana crude whereas Acropora cervlcornls 
Cstaghorn coral) exposed for two hours to a mixture of seawater containing one part crude to six to 12 
parts seawater cauSed 11111119dlate retraction of the polyps but canplete recovery In 24 hours." A study 
by Bak and Elgershulzen (1976) of the reaction of 19 Carlbt:.an hennatyplc corals to Ingestion of 011-
sedlment particles revealed that rejection was Identical to that of clean sediments. Furthermore, 
physical contact appeared to be less harmful than toxic blod'lemlcal effects. No evidence was found of 
oil absorption Into coral tissues. 

Conversely, other research has shown apparent damage to corals fr-an petroleum fractions. The effects 
of oil pollutlon,on corals have been studied In the northern Gui f of Ell at, Red Sea, by Loya Cl975, 
1976;- and Rlnkevlcl'I and Loya, 1977>. Although these studies are outside the management area and In a 
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l"'athel"' unique ll"'M caablnlng lndustl"'y with extl"'- tldal tluctuatlons, they do constitute wel I­
doa.i•nted cause and effect l"'elatlonshlps be'hfeen oll pollution and col"'al health. At the study ll"'N, 

a dll"'onlcal ly pol luted and a contl"'ol l"'Nf (fl"'N of pol lutlon> bath exhibited approximately 90 pel"'cent 
mol"'tallty due to an n:tl"' .... ly low tide. Thl"'N yeal"'S latel"', the contl"'OI l"'Hf had l"'eCOYel"'ed to a hlghly 

dlvel"'S• col"'al can111.1nlty; the polluted l"'Nf had not been rec:olonlzed. Loya (1975, 1976> suggested tl'lat 

the caablnatlon of phosphate eutl"'cphlcatlon and chronic oll pollution pr.,ented recovery of the 
pol luted reef flat. Specl tlcal ly, chronic of I exposure caused:_ I l damage to the l"'ac,roductlv• systen 

of corals; 2> decreased vi abl 11 ty of cor-al lal"'Vae; and 3l changes l_n some phys I cal character I sties of 

the sul"'fac• upon which lal"'Vae nonnal ly settle. 

Of pl"'lma.-y concern amongoff pollution Incidents are dlschal"'gH of dlesel fuel OI"' other petl"'odlenlcals 
l"'Nultlng fl"'an groundings-or- bilge cleanlng. Many of these pollutants al"• r-Ndlly dlssol-..d Into tl'le 
watel"' colunri and hence may spread locally on the l"'Hfs. O.t•l"'g•nts, di spel"'Sants, etc., used to lmnc­

bl 11 z• oils may also be detl"'lmental to col"'als and associated l"'eet biota. 

OIi and gas exploratlon and development on the Gulf of Mexico continental shelf and the Blake Plateau, 
necessitates consideration of dl"'ll II ng platform dlschal"'gH of cuttings and muds. Whel"'NScuttings ar-• 

·pr-edanlnantly rock and sediments, dl"'II I muds al"'e canplex chanlcal mlxtul"'• of coolants, lubl"'lcants, 
blocldes, and stab! I lzer-s (Afflel"'lcan F'etl"'oleum Institute, 1978>. Lease agr-... nts fol" ol I and gas 
explol"'atlon and development Issued by BLM stipulate measUl"'esand pl"'actlces fol" the protection of 

COl"'alSe 

Thll"'d Is the genel"'al gl"'ouplng of pollutants tenned heavy metals, which can accul'IUlate In col"'al tissues 
above the natul"'al ly-occul"'rlng levels. Taylol"' and 81"'lght (1973) found high levels of mel"'CUl"'y, cadmium, 
lead, copper, and zinc In gr-ouper-s fran 3ulf of Mexico col"'al l"'eefs. Certain tlsh (e.g., swordfish) 
natul"'al ly accumulate SOffle heavy metals, Including mel"'CUl"'y. Howevel"', elevated body bul"'dens of 50lfte 

1'119tals In some biota may l"'•ult fl"'an rnan-rnade soul"'ces of pollutlon such as antltoullng paints, con­

str-uctlon matel"'lals, powel"'plants, all" pol lutlon, OI"' sewage and desallnatlon plants (Johann•, 1975>. 
For Instance, a heavy metal plume was dlscovel"'ed extending oft Yll"'glnla Key nNr Ml•I (Manic.el"',1975). 
Manker-also found that mel"'cul"'y, zf·nc, lead, cobalt, and chl"'anlu111 al"'e present In sedliNnts of the bays 

and coastal l"'eglons off southeut.,.n Florlda. These metals, thought to have origins speclflcal ly tran 
ul"'ban sewage, lndustl"'lal wastes, power plants, and 1ut01110bll• e111lsslons, al"'e also concentl"'ated oft the 
c011sts of other major populatlo,Vurban centel"'s. Corals there exhibited higher chl"'aalu111 levels than 
seen at the Florlda Middle Grounds (Manic.er, 1975; Bl"'lght, et al., 1981>. Lead and mercury rnay also be 
accumulating In sediments at Tavern!.,. Key and the John F'ennekamp Cor-al Reef State Park rnar-lna. Heavy 

metals In sediments al"• easlly resuspended by disturbance of the sediment-water- Inter-face. 

Excess sewage quallfl• as a fourth category of pollution. Although little work has been done on this 
subject In the rnanag.... nt arM, extrapolations fl"'an Hawaiian, western Pacific, and Car-lbbean cor-al 
c0111111,1nltl•, Indicate that sewage alters nutr-ient cycles, disrupts eocloglcal balances, depresses oxy­
gen levels, and 11111y totally alter the canposltion of a can111.1nlty (Johann•, 1975). Recent history at
Kaneatie Bay, Hawaii, shows that 99 percent of the shallow r-Nf cor-als are now dead due to sewage 
_pollutlon, onshore development, sedimentation, and tr-•llrater run-off (Mar-agos, 1972; S111I th, et al., 
19731 51111th, 1977). In the she east coast Flor-Ida countl• be'hfeen St. Lucie and Monroe Counties, 
s•ag• treat!Nnt facllltl• ar-e so over-burdened that many hotels and other- bulldlngs pinp their 
s•ag• Into coastal watel"'S untreated (Bright, et al., 1981>. Whll• most Key Lal"'go houses have septic 
tanks, many l'lcfflesIn Key West and Dade County, Flor-Ida, also pump sewage directly Into the ocean. 

Even septic tanks ofter no guarantN of safety since stonns and porous Keys' sol ls often pennlt run- • 
oft directly Into coastal watel"'S. 

Eutrophlcatlon, as a result of nutl"'lent loadlng, 11111y also 11111ft coral growth and health. Loya (1975) 
hypothesizes that phosphate eutl"'ophicatlon is on• of the 11111jorman-made disturbances of corals In the 

Gulf of Eilat, Israel. In Kaneoh• Bay, Hawaii (Maragos, 1972) and elsewhere arc:und the world 
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Gulf of Ellat, Israel. In Kaneone Bay, Hawaii CMaragos, 1972) and elsewhere arOJnd the wor-ld 
(JohanMS, 1975) • COl"als str•Md by eutroph I eat Ion or other forces ar-e often danl nated by th lck oeds · 
of the encrusting alga Oletyosphaerla cavernosa or other opl)Ortunlstlc al~•• 

Recreation activity -- Increased, concentrated use of coral resources and adjacent waters In par-ks and 
preserves for- boating, diving, specimen col leetlng, photography, and other bottan-contact act lvl ties 
has had a noticeable adverse affect on coral health. Diving for specimens (I.e., souvenirs or- curios> 
appears to be the major recreational stress. Since reef assanblages are often near shor-e and blologi­
cal ly diverse, patch r-Hfs and outer bank r-eefs, especially those marked with buoys and on maps, 
receive an Inordinate percentage of the total r-ecreatlonal pressure. For example, Oavidson (1979, 
personal can~ncatlonl observed about 50 r-ecr-eatlonal boats In less than 3.4 km2CI nm2>at~ ~ooe l(ey 
at noon on Memorial Oay, .. 1979. Florida's resources and, to a much lesser ext_ent, tile offshore banks 
of tile northwestern Gulf of Mexico, ar-e two areas of stress. These Impacts are l!l)St severe on smal I 
populations, those with slow growth r-ates, or- members of an lnten,oven ecological cycle (predator-­
prey, symbiosis, etc.>. 

Oustan (1977) Identified activities such as diving, snorkeling, and boating that are local I zed ar-cund 
r-eefs, as the chief contributors to r-eef damag~. Swfm1119r-s may grasp·corals for leverage or- scrape 
against them, which, along with other contact activities, may kll I corals or alter energy cycling to 
repa Ir wounds. 

Coral collecting Is a dlfflcult activity to assess. As described In Sections 7.3 and 7.4, It Is II le­
gal unless a speclal pennlt Is received; some scientific specimen collecting by colleges and supply 
houses occurs In Flor-Ida state waters. It rs poss Ible that much l!l)r• pressure Is exerted by I I legal 
collections of many corals and associated anlmals for curios or live sale. 

Vessel groundings -- Groundings (either- tanporary strandlngs or as shipwrecks), by a wide range of 
vessels engaged In many activities constitute a significant source of coral destruction (Oavldson, 
1979, personal can~nlcatlon). The amount of damage appears most dependent ul)On the species of coral 
struck, ship variables (speed, hull design, construction materlals, etc.>, and lft!llteorologlcal factors 
[wave surge, tides, winds, etc.>. Often, spll led cargo or vessel fuel can have a greater Impact on 
tile reef biota than the:groundlng Itself. Vessel salvage may also cause hann to the reef. 

Although physical damage to the corals may be severe following a grounding, In some cases the cor-al 
can~nlty can recover within a few years. Groundings at 3r-eclan Rocks near Key ~argo, Florida, In 
1964 and 1975, cut swaths In Acropora stands but are largely regenerated today (Shinn, 1979, personal 
can~n !cation>. 

Recent stud I es at BIscayne National Park near EI II ot '<ey, have I dent If I ad ground I ngs as a major human 
Impact CTllmant, 1979, personal can~nlcatlon>. Park staff have Initiated a study of eight patch and 
coral r-Nf areas (four study and four control locations>, to assess the frequency and Impacts of 
grcundlngs and other events. Surveys In Septanber and October 1977, and In January and February 1979, 
encountered one case of grounding on a head of smal I star coral, Montastraea annular-is, at Come 

· Control Reef In the January transect. An ·Impacted coral head measuring several meters In maximum 
dimension was spilt and toppled (Biscayne National Park, 1978a). Other surveys In 1978 (Biscayne 
National ?ark, 1978b) revealed disturbed colonles of.!• annularls at Star Control ~eef, bottan paint 
on portions of a ballast pl le at Schooner Reef, and a yacht grounded at Elkhorn Reef. Acropora 
palmate Celkhorn coral), Montastr-aea annularls. and Slderastrea slderea (starlet coral) colonles 
showed damage. In summary, four- boat grounds and numer-OJs "scrap I ngs" were observed during the f Ir-st 
18 months of study on the eight re_ets at Biscayne National Park (Tllmant, 1979, personal 
canmunlcatlon>. Many mer-• probably go unreported. 
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The amunt of datlag• Inf 11 c'ted by a ground Ing dependi great! y upon the speed of the vessel, shape of 
hull <I•••• ar• of contact with the corals), hull construction (strer,gth of the 11111terlal versus 
corals>, wave surge, tides, and winds (which contribute to whether a grounding Is pel'l!Wlnent or 
t•porary>. 

over a two year period (1974 to 1976) In John Penneka11p Stat• Park and at Looe Key, Bright, et ar. 
(1981) recorded several other groundings and shipwrecks. While these vessels were breaking up, 
s•age, garbage, engine alls, carga.s (molasses>, ship par-ts, and onboerd suppllN, were str•n over 
the reefs. Corals observed to be damaged Included elkllorn (Acropora pal111ata) at Key Largo Dry Rodc.s, 
and brain coral (Dlplorla strlgosa) and smal I star coral (Montastraea annularls) colonl• at Looe Key. 
During a 16-1110nth period of 1974 to 197,, Oustan < 1977> oblerved she ground I ngs or wrecks In the State 
Park. Numerous other unquantified oblervatlons of propel lor hits .. r•also r.«:orded by Dustan. 
Davidson (1979, personal canmunlcatlon> described a wreck on Looe Key on May 18, 1977, where seeping 
f .. l ol I fran the 1Robt,y Dal•' made diving physically nauseating for several days. The eftec:ts ot a 
later salvage mission on the corals were documented by Bureau of Land Manag-nt (BLM>; the salwrs 
were prasecuted In court by BLM. 

The grounding probl• has a different perspec:tlv• at the Flower Garden Ba,_s and other offshore coral 
canmunltl•• Whereas most r-Hfs In Florida are near shore where recreational bollts abound, offshore 
corals are also endangered by canmarclal vessels. The wut Flower Garden Bank, for lnstanc., Is 
located only 11 km (6 nm) fr-an the Gulf Safety Faln,ay, a major east-west corridor for tankers and 
cargo vessels Into and ·out of Texas ports. With the ad"9nt of deep draft designs, 11111ny tankers have
drafts too deep to pass over some of th• nor-ttwestern Gulf hard banks or the reefs along the Florlda 

Keys. 

With a grounding, the primary worry Is that a large ship could decimate a significant portion of the 
coral assemblage, especially those atop coral fin• or carbonate bases. Many groundings of c01111111rclal 
vessels could lead to a spll I of hazardous cargo to Imposeanother str•s on the corals. The effec:ts 
of spll ls and pollutants on corals are discussed earller In this subsec:tlon. 

Fishing -- CCfflfflerclal and recrMtlonal fishing can potentially s'tr•s the health of the coral or coral 
·rHfs. These fishing operations are directed at a multitude of tlnflsh and shel lflsh that live near 
or In coral habl tats. Anl:)ng the most Important such specl • near outer bank r"fs are snappers 
<LutJanus spp. and Rh0111boplltes spp.>, grouper <Mycteroperca spp.>, and tlleflsh <Lopllola1'llus spp.> 
(Bright and Pequegnat, 1974; Antonius, et al., 1978). Patch rHfs and hard battens supply habitat to 
canparably diverse fisher!• stocks, Including the fish listed above, plus stone crabs (Menlppe 
rnercenarla), spiny lobsters (Panullrus argus>, shrimp (Penaeus spp.>, and many others <Smith, 1976; 
Hopkins, et ar., 1977; Davis, 1979, personal canmunlcatlon>. Nearly al I areas In which corals llve 
support some type of ti sh Ing venture. Trop I ca I specimen col lec:tors harvest f I sh tran areas wl th or 
without corals. Extensive tropical fish col lec:tlng 11111y alter ecological relationships. Fish col lec­
tars harvest mostly Juvenlles fran waters less than 1, 11 <50 ft) deep (Feddern, 1979, personal 
can.unlcatlon>. Fish populatlons In deeper waters and In dlfflcult collec:tlng areas <••9• coral 
rNf s) may r111111 In as recru I 11nent r••rv•s. 

In addition to specific fishing-related stresses, fish gear Impacts may also be an Important sourc. of 
coral destruc:t Ion both Ins Ide and outs Ide state waters. Based on oblervat Ions of the Industry and 
conversations with sclentls1's In the tleld, these potentlal gear da11111ges could Include shrimp tr•llng
In hard bot1all arNS, calico scallop dredging, snappe,...grouper trawling, shrl111pers trawling tor 
lobsters, lobster pot fishing, and r-Hf fish traps. In each case, the gear Is equipped with weights 
or cllalns that may physically damage corals and associated biota. Geographically, these actlvltl• 
occur In the northeastern and eastern Gulf of Mexico (shrimp trawling, seal lop dredging>, the shelf 
off western Florida between St. Marks and Tarpon Springs (tr•llng>, Florlda Middle Grounds near par-ts 
of Tarpon Sprlngs'and Madeira Beach (snapper and grouper>, the Florida Keys (!obiter potting, lobster 



trawl Ing, fish traps>, off northeastern Florlda and Georgia (rock shrimp, brawn shrimp), and off 
Georgia and South Carollna (shrimp trawllng, snapper-grouper trawllng). The potentlal Impacts Include 
disruption of the hard bot1'0111caa111.1nltles Inhabited by th• slit-tolerant corals CSolenastrea, Ocutlna, 
and Slderastrea>, sponges, shel ltlsh, and flntlsh In tne Gulf and off the southeastern states; physl­
cal hann to coral reefs that have fish or shel lflsh traps dropped on, dragged thr-a.igh, or- swept Into 
th ; 9111 and possible biological ham to the rHf associated biota (e.g., lobster pot r-anaval of adult
tropical fish and.fish trap r-anaval of resident reef species). The opinion that lotater traps are 
harmful to hard bottan areas when they are fished with excessively long buoy lines has been eJCpressecl. 
These practices In shalla, waters entall dragging the traps across the bottan during r-etrl.,al. 

Bottcm long II ne fl sh Ing for snapper- and gr-a.iper-has r-ecentl y eJCpanded In the 11111nag91119ntarea as a 
result of econanlc stress In other fisheries. Lines are frequently set adjacent to coral reefs where 
reef fishes congregate. They are not nonnal ly set across the reefs because of_ potential loss of the 
gear-. An Iner-eased use of stronger- wire cable for longllne al laws use of the gear over hard bottom 
with less risk of gear loss, but with more potentlal for habitat damage. Jaap (1981, personal can­
munlcatlon> has Identified two species of corals brought In by bottcm tonglln• flshel"INn. 

Significant user conflict has developed between tr-adltlonal r-Hf fish flshel"INn and roller tr-awl 
fishing vessels off Daytona Beach and In the east.,.n Gulf of Mexico. The former clal~ that r-oller­
trawls ar-e destroying the habitat, Including Ocullna var-lcosa coral banks. 

Tunnlcllffe (1980) reported coral damage In Jamaica where large fish traps thrawn on the reefs caused 
much breakage and death.of corals. Similarly, a Flor-Ida fish trap study (Taylor and McMlchaels, 1981. 
personal can111Jnlcatlon> reported coral pieces, some Identified as staghorn In traps, Indicating that 
wire traps wl11 break 501118fragile corals. 

The Impact of fishing activities on coral via Incidental catch has been studied by the St. Petersburg 
laboratory of the Flor-Ida Department of Natural Resources. The study, sponsored by the National 
Marine Fisheries Ser-vice during 1978, consisted of onboard sampling of collections fran 196 shrimp 
tr-awls on the shelf off western Ftprlda, between Apalachicola and Dr-y Tor-tugas. Results sl'IOwed soft 
corals (Renlt ta> In 25 of the 196 trawls, with most of those trawls In the northern Gulf region near­
Apalachlcola. The quantity of corals per- tr-awl ranged fr-an only a few pieces to about 25. 

A 1965 film entitled "Gulf of Mexico Shrimp Tr-awls", produced by the National Marin• Fisheries 
Ser-vice's Gear-Research Unit, showed the effects of various tr-awl designs and fishing methodologles. 
The film also showed destruction by a net towed over- a stump coral and suggested gear adjus1'1nent to 
avoid contact. 

Impacts fran f I sh Ing may be categorized as phys leaf or- chem I cal. Phys lcal Impacts may result fr-an 
gear damage or- simply gear use. Nets and pots may be lost on reef outcr-oplngs as seen near Ory 
Tortugas and at the SamboReefs In the Keys (Bright and Jaap, In press>. Hand fishing by spear or­
lomter loop may result In overturned coral heads or- damagedcorals fr-an diver contact. Hook and 11ne 
fishing may affect corals to a limited eJCtent, but not nearly so much as towed or emplaced gear-. 
Lobstering with traps dlrectly on corals Is a rare, accidental ocOJr-r-ence that can damage fr-agile 
species CAcr-opora c.,.vlcornls or- staghor-n c·or-al > or larg• brain corals I Ike Olplorla (Bright and Jaap, 
In press). Lobsters and other reef residents may also be collected by stunning with poisons or 
explosions. Jaap and Wheaton (1975) conducted fleld studies on acetone, quinaldln• In an acetone 
solutlon, and Chem-Fish-Collector Ca canmercial r-otenon• preparation> and also reviewed the llter-ature 
on anaesthetics and poisons. Their- field studies on gor-gonlans and scler-actlnlans at Eastern and 
Western Sambo Reefs oft Boca Chi ta Key, Flor-Ida, revealed that r-otenone and qulnaldlne often Induced 
coral polyp retraction and occasionally caused tissue dlscolor-atlon. The scleractlnlans Acr-opora 
cer-vlcornls • .!• p~lmata, Slderastr-ea sider-ea, Olplor-la str-lgosa, and Olchocoenla stokes!, w•r-• damaged 
by t~• r-otenone· (Jaap and Wheaton-Smith, 1974>. Several gor-gonlans and other- test corals were not 
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affected by the ch•I ca Is at the t•t lev• I•• Assoc I ated reef spec I• such as the urch In, 0 I ad .... 
antl II arua and SON crabs and sllrl11ps, vacated the trea11nent area or died. Qulnaldln• and bleac::n are 
used to stun or drive out 110blle animals to ease llv• capture; rotenone Is a toxlcant when used In 
sufficient doses (Jaap, 1979, personal canmunlcatlon>. In the Bahanas, chlorln• bleac::n fishing among 
corals was a canlllO~ practice of fishermen. Often, a characteristic pattern of Infection ensues 
whereby zones of the blue-grNn algae, Osclllatorla sublnalbranacN. the bacteria, Oesulfovlbrlo and 
eegglatoa Invade the str•sed tissues (Campbel I, 1977>. Explosives may be used In 501N areas to 
collect fish (Ronqull lo, 1950; Christian, 1973) or 1110ve coral rock, but Its da11111ge to llvlng corals
has never been adequately quantified (Johannes, 1975). Exploslves do not appear to be In use at this 
time, but were used at Carysfort Reef near Key Largo tran about 1900 to the early 1950. (Shinn, 1979, 
personal canmunlcatlon>. qa11111ge throughout that period was severe but recovery since the 1950s has 

r•ulted In no visible effects of the blasting. 

Lastly are the posslble Impacts of artltlclal fishing rNfS. Throughout the 1111nagementarea, fishing 
associations, state resource agencl•, and private groups have built artlflclal reefs on the Inn.,. 
contlnental shel t. In 11111ny Instances tires have been the prl11111ry rNf bul ldl ng blocks. Probl•s 
arl se, however, when the bundles of tires weighted wl th concrete break 1001• traa their 110orl ng and 
rol I about unanchored. In Monroe County, Florlda, near Coffins Patch Reef oft Marathon, the da11111geto 
coral has been so severe that the tires were ranoved (Richard Helbllng, personal canmunlcatlon>. A 
similar problem occurred off Fort Myers, Florida (Casey, 1979, personal canmunlcatlon). The probl• 
appears to be proper placement of the reef and not the construction. Although the untethered tlr• 
are doing much damage, artlflclal reefs flnnly attac::ned do provide valuable habitat tor many fishes. 

Dredging and sedimentation -- Dredging has an effect on the natural turbidity reglnas of coastal 
envlromients. This Impact Is critical because of the dependence of corals upon clear waters and the 
fact that resuspended partlculates often Increase avallablllty of pollutants to marine biota. In 
coastal Florlda waters, sediments tend to be fine-grained and suspended naturally In winter 1110nths. 
Aerlal photographs on file at the Planning OepartiNnt of Monroe County, Florlda, In Key West, empha­
size the amount of sediments Involved and their persistence. In other areas, especially In deeper 
waters, turbidity probl•s occur but not with such obvious repercussions. In al I cases, s't0r11s, nonnal 
wave surges, and boating, r•uspend the particulates. Stonns also contribute natlral ly to this man-
11111d•Impact. Fine-grained sedl•nts have occurred naturally for thousands of years In the reef tract 
CEnos, 1977>. 

Sedimentation resulting frca dredging causes damages proportional to particle size, total load, and 
settling rates, which In turn Influence a multitude of ec:ologlcal variables (growth, r•plratlon, 
reproduction, energy cycllng, etc.>. Hubbard and Pocock C1972>, study! ng 26 Caribbean corals, have 
suggested that corals are "size-specific sediment rejectors" and that this ability varl• between species. 
In general, only sllt, the sallest particle size considered, was effectively r9110ved by al I species 
t•ted. Strong currents 11111y assist corals In r11110vlng more coarse-grained sediments (see SUllll'lllry In
Johannes, 1975) but IIIUCus transport, cl I I ary beating, or other blologlcal means, account toi- most 
polyp cleansing. 

The Impacts of dredging operations are also dependent upon the techniques Involved. Griffin (1974) 
noted that use of a di aper or slit curtain around the operation may decrease plu• size although not 
affecting the total sedl•nt load. "Hard-rock" dredging IS practiced at Key Largo and studied by 
Griffin, has less l111P11ct, '•••• lower partlcle concentration In the plu111e, than hydraulic dredging. 

Sediment trap studies at Key Largo detennlned that Slderastrea sider-ea (starlet coral), cleared at 
least 125 mg/cm2/day during a period when no dredging wlS occurring (Griffin, 1974a). During 
dredging, fallout My exceed 300 mg/cm2/day; the capabllltles of corals to clear that snount are not 
known. At high load levels, waters may becane anoxlc (Grl tfln, 1974a). A detailed sU1111111ry of one
Florlda Keys dredge and fll I project Is presented In Griffin (1974b). 



Beach nourlshinent projects, barging, and pipeline exca-.etlons ney threaten corals, too 3rlght, et al. 
(1981). Shinn, 1979, personal co11111Unlcatlon>. Courtenay, et al. (1974J obser'4d that sand oeing 
transported to shore to replenish an roding beach smthered a snel I COl"'al assemblage off Hallandale, 
FIOl"'lda, north of ~laml. Aerlal photographs of the Hawk Channel and Key Largo areas, ha.,.. re ... aled 
persistent trails of sedlrnants from barges and glass bottom boats (Griffin 1974a,b; Shinn, 1979, per­
sonal co11111Jnlcatlon>. 

A second ffl'Clact of dredging Is direct rem:,-.ef of corals. Coia! rock has been used as construction 
rneterlals (buildings, roads, etc.>, extensl.,..ly In -.erlous parts of the Flor-Ida Keys. This neterial 
ts relict reef llrnastone, usually occurring onshore or nearshor-e. Howe..,.r, as cited In Schlapak and 
Herblch (1978), cor-als are stlll dredged In the Pacific for use In construction and navigational :nan­
nel de.,..lopment. 

Research -- Research activities ney ill'Close a mixture of stresses resembling ttlose described abo..e. 
Hence, the lfl'Clacts of research operations to collect COl"'als, trawl on hard grounds, search fOI"' 

petroleum, etc., parallel the lfl'Clacts of the respect!.,.. activities. It Is thought that, In general, 
these lfl'Clacts are minor since the research Institutions are aware of the pctentlal da1111ges and often 
supervised by their contracting agency. 

Su11111Bry 

The physlcal/chemlcal lfl'Clacts associated with human activities (anchor- da1111ge,pcllutlon, recreation, 
fishing, trapping, vessel groundings, dredging, and research), lll'Clart econOffllC lfl'Clacts which nay be 

obser..,.d In two forms from two perspecti ... s. First, In the short-term, these lfl'Clacts Increase the 
lnrredlate Income or enjoyment of the Individuals causing the lni,acts. This occurs because the lndlv 
duals are reaping some personal benefit (e.g., recreation, sewage disposal, fishery har..,.st>, while 
paying less than full price for the resource. For exafl'Clle, a dl.,..r can Increase his enjoyment by 
anchoring directly o..,.r a coral formation and decreasing his tlma and air consu""tlon to reach the 
coral; shrlfl'CI trawlers can Increase both har.,..st and Income by engaging In "bottom preparation" actl• 
vltles. Second, o.,..r the longer term, lfl'Clacts of .these hu1111nactivities can lni,ose costs on the u.s. 
economy through fishery habitat destruction. E..,.n partial degradation of habitat areas could decrease 
blomess potentials for shrlfl'CI, snapper, grouper, calico scallop, lobster, and less visible forage for 
recreational species., Habitat destruction also reduces the aesthetic appeal of the area to 
recreational users. Thus, the pctentlal harvest of associated species and the recreational benefits 
could be reduced resulting In COl"'respondlng reductions In Income generated. 

6.2.2 Natural Impacts 

The lfl'Clacts summarized here are detailed In Appendix 1. 

Hurricanes -- The nost destruct!.,.. short-term ini,act on corals Is a hurricane. wa.,.. surge and lnten• 
slty coupled with sand and debris being carried by the water can wreak ha10c on shallow-water coral 
co111111Unltles•. Because of the usual storm tracks, the Florida Keys and the Gulf are especially
vulnerable to this stress. 

Ll9ht 1 depth, and wa.,.. energy -- These three factor-s are Interrelated. Hermatyplc coral distributions 
are limited by the wa.,.. length (spectral quality) and Intensity of penetrating light, functions of 
water depth. Aher1111typesdo not require light but can be excluded from areas of high turbulence, such 
as some reef caps or surf zones. 

Temperature -- The distribution of corals relatl..,. to water tefl'Clerature Is correlated with the pre­
sence or absence of zooxanthellae. Generally, hermatyplc corals pcssesslng syfflblonts are found In 
warm waters wlthl~ the range of 15• to 35•c or 60• to 95•F (Mayer, 1916). Ahermatyplc species are not 
limited by tell'Clerature and therefore are nore widely distributed. 
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Researdler-s In the Florida Keys (Vaughn, 1918; Davis, 1979, personal ean1111nlcatlon; Roberts, et al., 
1979; Hudson, 1981; Tllnmnt, 1979, personal ean1111nleatlon), have developed e:irt'enslve data sets on 
t 1111peratures In Keys water-s. Roberts and Rouse (In preparation> have sUlllll'8rl zed 1111ny of these natura I 
temperature ef feet's. 

Sallnlty -- The ~allnlty preference of corals ar• speeles-speelfle, with 501N categorl• euryhallne 
and others stenonallne. Generally, many near-shore species SU<;=h as gorgon I ans are 1110re euryhallne than
the reef Inhabitants or deepwater species. Local oceanographic conditions In the management area 
Influence sallnlty and hen~ coral distribution and health - Mississippi River outflow, Everglades 
discharge and salty lagoons along the Texas coasts anong others. 

Ecological relationships.-- Coral health can be altered by a variety of Inter- and lntraspeclflc rela­
tlonshlps - canpetltlon, predation, natural toxlcants, Infection, and others Esee also Appendix H, In 
addition to Appendix I). Each of these relationships Involves blologlcal and behavloral elements that 
affect coral heal th. 

Sedimentation -- In various por-l'lons of the managementarea, partleularly In the Florida rNf tract 
and off the Mississippi River Delta, natural turbidity and sediment may limit fight penetration, 
feeding efficiency, and other detennlnants of coral health. 

Gas seeps -- Seep of blogenle and petrogenic gases are known to occur on several hard banks In the 
nor-l'nwestern Gui f of Mexico. 

6.3 Habitat Areas of Particular Concern 

For purposes of this section, habitat areas of particular concern CHAPCs)are dlscusSed solely as 
areas of special blologlcal significance. As required In the guidelines for developing Fishery 
~anagernent Plans (50 CFR Part 602.3b.6.I I), these geographic areas Include those"••• which are of 
particular concern because of a requlrenent In the II fe cycle of the stoc:k(s), ••9•, spawning gramds, 
nurseries, migratory routes, ate.·••• (and) ••• those areas which are currently or potentially 
threatened with destruction or degradation." Whereas the fol le.Ing discussion focuses on dellneatit,g 
these areas tor coral stoeks, It should be noted that this plan also used the tenn HAPC to connote a 
management concept designed to focus regulatory.and enforcement abilities on particular loeatlzed 
areas of significance. Although the two meanings are obviously closely related, the conceptual 
distinction between HAPCs as significant biological areas and HAPCs as a classlflcatlon category con­
ferring special management provisions, should be recognized by the readers of this plan. 

As a vital first step In understanding and managliig the coral resource, It Is necessary to recognize 
tnat corals are not spread evenly over the management area. Ratner, dense clusters of certain species 
concentrate at specific geographic locations to tonn reefs, hard bott0111s, llthohenns, etc. ~reels• 
understanding of the geographic distribution of 'lllljor coral habitats has, until recent mapping efforts 
(see Table 6-4), been largely Ignored. As tnese and other mapping projects are canpleted, expanded, 
and refined, they will becane an impor~ant source of coral HAPC Information. 

For dellmltlng specific coral areas, HAPCs are taken only to Include localltles where large con­
centrations of adult (sedentary) corals are f:,und. (The open water planktonlc fife style of larval 
fonns precludes the Isolation of specific geographic localltles of larval concentration.> On a 
reglonal basis, these coral habitats canprise only a very s1111II percentage of the geographical area 
of authority of the Gulf of "lexlco and Soutn 'itlantlc Fishery Management Councils. Since the focus 
here Is only on coral habitats of particular concern, the area percentage is even smaller. 

In order to focus only on habitats of partlcular concern, a set of HAPC criteria has been developed 
for use In this plan (see Table 6-5>. These criteria are general guideline stat11Nnts Intended to 
narra, the ful I eanplement of coral habl tats down to a select few representing the !!2!!, Important 
coral concentrations In the management area. 
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Table 6-4. Mdjor sources of coral napping and species distribution Information for U.S. Gulf of Mexico and south Atlantlc waters. 

0\ 

......I 

'D 
 

MHO WHERE SCALE SPONSOR STATUS , CCM4ENJS 

c. Glaa>nna Guit of Mexico n/a co...,leted Ph.D Sullllllilrlzed available lnforaatlon 
(Texas AIM) Dlssertatlon.(1978) on ecology and distribution of 

Gulf octocorals~ 

T. Bright &R. Rezak Topographic highs n/a u.s. Bureau of land Separate reports for Provides a descrlptlw account 
(Texas A&M located In western Managelll8nt (OCS Office, first three years of biotic COIMl.lnltles obserwd 
College Station, Texas) Gulf of Mexico NewOrleans, Louisiana) COfllPleted on Gu I f banks. 

w. Jaap-Scleractlnla "ltourg I ass" area off n/a florlda Department of Co...,leted fleld A major oceanographic 
J. Wheaton-Octocordllla mldwestern Florida Natural Resources sa...,I Ing collectlon providing a grid 
(fl. Dept. of Nat. Res.) of stations from which coral 

distributions could be plotted. 

D. Marszalek South florlda I :24,000 State of florlda Coqileted, being Reef and bottom types. 
(RSMAS,Miami) Department of Naturdl readied for press 

Resources, Bureau of 
Land Manage•nt 

w. Adey Northern LI tt le I: 6,000 u.s. Bureau of Land Nearly co...,leted Miajor bottom types. 
(S� lthsonlan) Bahama Bank MdnageEnt 

J. Porter 
(Unlwrslty of Georgia, Tortugas, Florida >I: 10 National Park Service Continuing Underwater photographs ot 

Athens, Georgia) staked quadrdnts: squares allow 
a.ipplng of cord! species; 
repeated views can assess 
changes. 

-· 
\"'-'a:-,./ 



Table 6-4. (continued) 

WHO 
~ 

WHERE SCALE SPONSOR STATUS--- CCM4ENTS 

G. E. Davis 
cu.s. Natlonal Park 
Ser vi ce-E wrg I ades 
Nat Iona I Park) 

Fort Jet ferson 
National Monu•nt 

about 
l:l0,000 

u.s. Bureau of Land 
Manage•nt COCS Office, 
NewOrleans, Louisiana) 

Published 
BLM (see 
herein). 

1979 by 
fig. 6-6 

Provides a resource •P of 
coral distribution to the 
Monu11ent boundary; grass, fleshy 
algae, staghorn reefs, patch 
reefs, and hard botto• are 
Mpped. See fig. 6-6. 

s. D. Cairns 
(Smithsonian) 

Gui f of Mexico 
Caribbean, SE coast 
of u.s. 

n/a UnI wrs I ty of Miami Co111pleted Ph.D 
Dissertation (1976), 
pubII shed 1979. 

Serles of 60 11aps of deep 
water Scleractlnla distributions; 
descriptions and Illustrations 
of 68 species; zoogeography. 

O'I 
I 

N 
0 

Woodward-Clyde 
Consultants 

Eastern 
eastern 
Mexico 

and north­
Gui f of 

I: 46,000 u.s. Bureau of Land 
Managenent 
(Washington, D.C.) 

Report pub I I shed 
January 1979. 

Study maps and described 
habitats at ten locations 
deter•lne their suitability 
OCS oil and gas leasing. 

benthlc 
to 

for 

T. Hopkins and 
R. Rezak 
(Uni"• of South Alabama) 

Florida 
Grounds 

Middle 1:12,000 
1:40,000 

and U.S. Bureau 
Manage•nt 

of Land Ongoing Sub•rslble observations 
biotic coaainltles and 
contours. 

of 
botto• 

Continental 
Association 

Shelf Pfleger and Sweet 
Banks, northern 
Gui f of Maxi co 

n/a u.s. Bureau of Land 
Manage•nt 
(Washington, D.C.J 

Publl shed 1960 Maps topographic 
•1 I w botto11S". 

highs and 



·Table 6-5. Criteria tor Identifying coral Habitat Areas of Particular Concern. 

1. Ecological 

An area that contains an outstanding example of a coral canmunlty type found over a broad a. 
ocean area.· (For example, a deepwater Lophella-Enallopsa11111la bank, a shallow-water Acropora 
coral reet 0 patch reefs, etc.>.

b. Areas known to possess rare spec I• of coral. 

c. Areas whose coral diversity contributes to a highly unusual or unlQue biologic relatlonshl~ or 
ecologic condl tlon. · · 

2. Research 

a. Areas with a substantial history of coral research and study. Such areas offer an opp,ortunity 
to develop a long-tenn history of corals In their natural setting which should enhance the 
lndentlflcatlon of tr-ends In growth or response to str•s- both vltal lntonnetlon for coral 
mana13ers. 

b. Areas which display In an especlal ly clear cut fashion, coral habitat teatires of par-tlcular 
research lnter•t such as spi.r and groove fonnetions or par-tlcular biotic zonatlon patterns. 

3. Exploitation 

a. Areas where high concentrations of econanlcal ly valuable corals subject to harvesting can be 

found. This might Include prime banks of black or pink precious corals, or areas where 
Plexaura h01110111811a can be abundantly found. These resource areas can then be mana13ed as de~91-
opment areas under opt lmum y_l el d object Ives. 

b. Areas where specific man-made devel:,pment plans, use, or pol lutlon Impacts have Inflicted, or 
threaten to Inflict, envlrormental damage Including reduced coral species diversity, abundance 
or health. 

4. Recreation 

a. Areas which are docu•nted as locations frequented on a regular basis by recreational divers, 
sp,orts f I shannen, or glass bottan boat s ightsear-s. 

b. Areas that otter a high but underutilized racreatlonal resource because of their outstanding 
aesthetic qua I I ties_!!!! proxlml ty to population canters or boat access pol nts. 
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At a mlnl~UII, any coral area chosen as an HAPC must meet one or 11Dre of the specific criteria pr .. 

sented In Table 6-5. In addition to these criteria, an effort should be made to ensire Inclusion ot 
areas that rapresen't al I coral can111.1nlty types found In the management area. Consideration of a 
geographic factor wlll provide tor a regional systan of HAPCs In which the tul I diversity of Important 
coral habitat sites Is Included. ?artlcular attention should be given major coral habitat areas. 
Foranost of these broad areas Is the extensive Florida rMf tract which stratcnes along the Florida 
Keys. Other such habitat areas Include the topographic highs-or banks In the northwestern Gulf ot 
Mexico; the reef and hard bot1'0m coral habitats scattered throughout the northeastern Gulf ot ~exlco 
(Including the Florlda Middle Grounds areas); and the hard bot'tom canmunltles scattered off North 
Carolina and South Carolina (see Figure 5-4). 

All habitat areas should··be mapped on a scale suitable to show the particular resources and associated 
habitats. A set of geographic coardlnates and boundaries should accanpany th•_map to clarify the pre­
cl se area. 

The coral habitat areas described below have been determined to satisfy the criteria and Include the 
Important element of geographic distribution. The Councils wll I address, with revlw by their 
Scientific and Statlstlcal Committees, nanlnatlons for HAPCs perlodlcal ly and take action as they deen 
necessary, Including public hearings and any other fishery management plan amendment processes. 

Coral habitat areas of particular concern (HAPC)and the criteria by which they quality. 

Coral HAPC Criteria (see Table 6-5) 

East and West Flower Garden Banks t.c, 2.a, 2.b, J.b, and 4.a. 
(nanlnated national marl ne sanctuary) 

Dry Tortugas (Fort Jefferson National ~onurnent) I.a, 2.a, and J.b. 

Looe Key (designated national marine sanctuary) 1.a, 1 .b, 2.b, J. b, and 4.b. 

Key Largo Coral Reef 1 .a, 2.a, 2.b, J.b, and 4.a. 
(designated national marl ne sanctuary> 

Biscayne National ?ark I.a, 2.a, J.b, and 4.a. 

Gray's Reef (designated national marl ne sanctuary> 1.c, 2.b, 4.a, and 4.b. 

Florida Mlddle Grounds Cnaalnated marine sanctuary) I.a, 1. b, 1.c, 2.a, 2.b, J. b, and 4.a. 

Ocullna Bank I.a, I. b, 1.c, 2.a, 2.b, J.a, J.b, 4.a, and 4.b. 

Gulf of Mexico To~raehlc Highs 

As described brlefly In Section 5.2.1.7 and shown In Figures 5-4 and 5-7, the northwestern Gulf of 
Mexico Includes al1110s1'JO Identified banks rising fran the othe,..lse flat continental shelf. Many of 
these banks possess corals. Although other banks may eventually be determined to be of sufficient 
significance to be termed as an HAPC, only the East and West Flower Garden Banks are here considered 
as such. 

Eas't and West Flower Garden Banks • 

The two separate banks at the Flower Gardens (see Figures 5-11, 5-12, and 6-J> are distinct geologic 
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atructurN locat.d about 25 lcll (ll.5 ra) 8')art .,d over 200 lcll (108 ra) rr011 the coHta or TexH .,d 
Louiai.,•• Located an the edge of the continental shel r, the Ea� t B�nlc' • 11idpoint ia located at about 
21• 551 01.4'• N .,d 9J• }61 08.49• w. The Weat Banlc eenterpoint is at 21• 52' 10.21• N .,d 93• 48' 
54. 79• w. The Mlt doae infraatructure or the Banlc• projects up through the overlying rock strata and 
fora• two � � �

ee•
diatinct hill riaing ever ! hundred 11eter• above the sea floor to leas than 50 11 (165 ft) 

of the aurrace. The HAPCi• li11ited to the portion• or uch b-,lc above the 50-rathm isobath 
(f'igur• 6-3). 

East Flower Garden·Banlc ie a tsar-shaped dalle roughly 5 lcll (2.7 rw) in di .. eter rising to within 20 ~ 
(66 ft) of the aea surface (Bright .,d Rezak, 1976, 1978). The-total area of coral reef at0p the bank 
is 75 acre• (0.3 1c112) (Office of Coaatal Zone H-,agNent, 1979a). The corals and uaociated species 
occur in seven distinct zonn (see Figure 5-12) fr011 the cap at 16 11(52 ft) to the base of the b.,k 
(i.e., onset of soft bott011 c011a...,ity) at 110 to 120 � (360 to J9J rt)1 1) leafy algae; 2) Madracis; 
J) Oiploria, Montastraea, and Porites; 4) algae-sponge; 5) deepwater coral �; 6). antipatharians and 
drowned reefs; .,d 7) soft·bott011 (Bright, 1977). The Madracis zone is occupied·a1110at .,tirely by 
population• of the 111sll branching coral~- 11irabili1. Principal specie � , including corals, within 
each of the zonea have been elucidated by su•rsible tranaect• and listed by Bright and Rezalc (1976, 
1978). 

W•t Flower Garden S.,k ia oblong shaped roughly 11 lcll by B kll (6 by 4.J rn), trending northeaat to 
southwest. The live reef atop the dole occupies 100 acrea (0.4 k� 2) (Office of Coaatal Zone ManagMent, 
1979a), including a peak rising to within 20 ~ (66 ft) or the aurface (Rezak, 1977). Biotic zonation 
at W•t Flower Garden is characterized by asse111blages si11ilar to those obaerved at the East Flower Garden 
Sank. Fr011 its peak at about 20 11 (66 ft) depth to the d011e baae at 136 11 (450 rt), four zones exist 
(see Figure 5-11}: l) Oiploria, Montastraea, Poritea; 2) algae-sponge; J) deepwater coral �; and 4) aoft 
bott011 (Bright, et al., 1974). No leafy algae or Hedracis zone� were deacribed (Bright, 1977). 
Antipatharians have been obaerved nidst the soft bott011 zone. Corals at West S.,k have been 
classified and published by Tresslar (1974); Bright and Pequegnat (1974} deacribe a subatantial nulllber 
of the asaociated speciea. 

Coral asset1blages and habitat at East and West Flower Garden Banks c011prise a ...,ique resource. The 
coral reefs on tho•• b-,ka are the northwestern 110st reef � in the Gulf or Mexico. Hanes the biota they 
support are streaaed cli �-tologicaliy, at least partially isolated fr011 the gene pool, and susceptible 
to collapae should existing pof)ulations be destroyed. Aa the northwestern moat coral reefs, they are 
of particular re�earch internt. The biotic zonation st the Flower Gardens has been deacribed a one 
of the 110st extensive of all Gulf or Mexico banks (Bright, 1977). The banks have also been subject 
to an environniental i11pact atat•ent as a no11inated marine sanctuary (Office of Caaatal Zona Manage­
ment, 1979a). Potential threat• ta the reefs exist in the far• of increased ail and gas drilling in 
the area, expanding deep draft vnsel traffic, increasing recreational use, .,d anchoring by any 
ve�ael. 

The fallowing two 11anag•ent •auras are proposed to protect the corals fr0111 incidental dallage by the 
uaa or fishing gear or anchor� • 

-_ Traditional, historical fiahing 118thoda are allowed but bott011 langlinea, trapa and pots, and bott011 
trawls are prohibited within the 50-rath011 isabath. The taking of all corals is prohibited 
except a authorized by permit. 

- Anchoring shall be prohibited on the East .,d West Flower Garden Sanks, 20 and 24 square mile areas 
above 50 fathalla in depth except for vessels less than 100 feat in registered length. (Note: this 
mea�ure has been disallowed by NOAA as being beyond authority of HFCHA.) 

rlarida Reef Tract 
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The Florida reef tract (He Figure 6-4 and Section 5.2.1.4) contains the continental United States' 
most extensive coral habitat. Composed of a chain of Individual rNfs, the tract stretehes In a curve 
of 501M 370 kll (200 •> frca Ml•I to the Ory Tortugas (OISal110 and Odum, 1974)., The tract Is ba.,nded 
on the shor•ard side by the Florida Keys and on the sea,ard side by the Florida Straits <s•• Figure 
6-3>. Its wldth-·ls about 6.5 kill (4 11111>with the se•ar·d edge fol lowl ng the 18 m (60 ft) bathy1119trlc 
contOYr. Althou..gh Shinn (1963) reports that the tract's flourlshlng rNfs are largely limited to the 
northern half of the tract partlcularly off Key Largo, other pr01perlng rNfs also exist further 

south. 

for purposes of Identifying coral habitats of particular concern along the Florida reef tract, a total 
of four areas have been selected. Two areas I ncludl ng 1111ny separate rNfs near Key Largo have been 
selected In the northern. rNf portion; Looe Key oft Big Pine Key Is Identified fran the middle 
portion; and the Ory Tortugas represents the southern end of the tract. Each.ls discussed In greater 
detail below. Other tract reefs which were considered, but were not Included at this time, are Sand 
Key off Key West and the Samba reefs off Boca Chica Key. 

The Florida rHf tract Is exposed to a variety of both natural and 11111n-1111de threats. Land based 
pollutants such as sectl1119nt, sewage, and various chemicals may be da1111tgl ng certain rNfs. However,
the significance and even cause-effect relatlonshlps have yet to be clearly established. Perhaps the 
most significant threat Is tran recreational use which exposes the rNts to direct da11111ge by souvenir.­
and specimen collectors and anchor damage. 

Key Largo Coral RNf National Marine Sanctuary 

Th Is HAPC has a I ready been recogn I zed by the Department of Canrrarce (CCZM) as an outstandl ng examp I e 
of the patch and outer blink coral reefs found In the Florida reef tract. The national recognition as 
a national marine sanctuary has Intensified public use of the area; resource collection pressures are 
low but usar Impacts, such as diver contact Injury and recreational boat and'lorlng, continue. Many of 
the more pranlnent rNfs are mapped on Figures 6-4 and 6-5. Sanctuary regulations al low hook and line 
fishing but prohibit spearflshlng·and the taking of tropical reef fishes. 

The coral reefs within this area c0111prlse the approximate northern limit of l"fff growth along the 
malnland coast of the Western H•lspher._ The zonatlon pattern of the reef structures for the 
northern Florida rNf tract as described by Shinn (1963 and 1979) Includes five zones; a beck l"Mf, a 
reef flat, an Acropora zone, a Mlllepora zone, and a rubble zone. The coral species canposltlon of 
reefs In the marine sanctuary Is described by the Office of Coastal Zone Management (1979b). Several 
of the l"Nfs within the ar• exhibit the sp1r and groove fonnatlon described by Shinn (1963) at the 
Dry Rocks Reef. 

The northern tract l"Hfs have a long history of scientific researd'I. "4uch of the relevant research 
has been revl•ed by the Office of Coastal Zone Management (1979b). A continuation of this researd'I 
history Is evident In the coral rHf resource survey being coordinated by the Office of Coastal Zone 
Manag.. nt (1979c) for the Natfonal Marin• Sanctuary and an envlromiental asses9119nt and biological 
Inventory be I11gorgan I zed jol ntl y by CCZMand tne FIor Ida Department of Natural Resources. 

Biscayne National Park 

Biscayne National Park Is another HAPCthat has been protected at least In part because of the coral 
resources found on Its numera.,s patch and outer bank rNfS. Since these coral canmunltl• are located 
closer to the Dade County urban areas tr-ian the Key Largo Coral Reef National Marl ne Sanctuary, the 
Park Is exposed to considerable recreational activity. Divers tend to concentrate at four buoyed 
reefs (Figure 6-6>. This HAPCwould Inc, .. _,;~ only that portion of tt'le Park located outside state 
waters, as shown on Figure 6-6. 
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Coral reef assablagff In this HAPC closely r••bl• those described above for the Key Largo 
sanc:tuary; typlcal zonatlon patterns exist. Specl• canposltlon has be•n studied by Jaap (1979), 
and Jaap (In preparation>. On-going research •ftorts ar• described In Biscayne National gar-k 
(1978a, b). Mast l11portantly, the Park represents the only sector of the manag�ffl� nt area and per-haps 
the world, wher� al I of the data necessary for cal c:ulatlng MSYhave been collected. 

--er• are currently no special regulations for the Park. General regulations In Tl tie 36 of the Code 
of Federal Reguiatlons apply to al I units of tne national park systm1. Tltle 36 Includes Part 2 on 
public use and recreation, Part 3 concerning boating and vess � I pennlts, Part 5 on cannarclal and pr-1-
vate operations, and Part 7-on speclal regulations. 

Looe Key Natlonal Marin• Sanctuary 

Looe Key HAPC nas been i-"ecogn I zed by tne Department of Can119r-ce COCZM) as an Out stand I r,g examp I e of a 
subrner-gec:tcoral l"Nf In the lower- Flor-Ida r-Nf tract. The 5nm2 sanctuary area Is located 12.4 km 
(6.7 nm) soutl'lwast of Big Pine Key, Flor-Ida (see Figures 6-4 and 6-7). Fran an ecological and 
topogr-aphlc point of vi•, five major- zones have been described by Antonius, et al. (1978): 1) a 
patch r-e•f area; 2) a l"Nf flat; 3) a for-� r .. f; 4) a deep reef sea,ard of the forereef; and 5) a deep 
r-ldge stll I further seaward. Each of tiles• zones contains a representative coral specl• ass..blage. 
Of particular- significance, tne forerNf zone contains a spectacular spir and groo,e systm1 tnat Is 
among the best examples In the antlr-e Flor-Ida r-eef tract (Antonius, et al., 1978). In order to 
protect the reef's resources tna fol !owing activities are prol'llblted: taking or da11111ge to sanctuary 
resources, Including tr-oplcal fish and cor-als; spearfishing; using wire fish traps, poisons, or 
electr-lc charges; littering; and lobster- tr-applng within the fol"� l"Nf area of the Sanctuary. 

The r-eef is a diving attraction r-apljly growing In popularity with both local residents and tourists 
(9ar-ada, 1979). Concurrently, It is subject to growing pressure fr-an souvenir hunters and anchor 
damage (.~ntonlus, et al., 1978). The r-eef Is also used r-agularly fol" teaching and recreatlonal pur­
poses by tne Newfound Har-bor Mar-Ina Institute faclllty on Big Pina Key. The l"Hf was naninated for 

conslder-atlon as a marine sanctuary (see Section 6.4) In November 1976 by the Florida Kays Citizens 
Coalition and was subsequently de~l;nated as sucn In 1981.· 

Dry Tortugas (Fort Jefferson National Monument) 

·Located at tne southwestern tip of the Flor-Ida reef tract, this HAPC Includes the Fort Jeffal"SOn 
National ~onument, with approximately 26,166 na (64,657 acr-as) of water area (Figures 6-4 and 6-8). 
Although It may be an Ideal destination for recr-eational dlv � l"S and tourists, because of the area's 
r-9110t� ness < 116 km or- 6J ,. west of the near-est port at Key West), the r-eef resources make up on• of 
tne nw:,st spectacular and least disturbed reef areas In south Florida. 

Between 1904 and 1937, the Carnegie Institute maintained a marine research laboratory on Loggerhead 
Key, thereby plonNr-lng coral l"Nf studies. ~any of the studies conducted on the neighboring reefs 
have becane classics contributing greatly to our present understanding of coral reef ecology. 
Recently, the benthlc •rlne habitats of tne ~onument have been mapped (see Figure 6-6>. Sarne of tne 
more cannan l"Nf corals at spe~lflc r-eefs witnln tne Monumenthave been described by Davis (1977a, b). 
A field guide to the reefs was written by Davis (1977b). 

Fort Jaff � l"SOn National Monument Is admi~lster-ed under a set of special ragulatlons plus tne general 
National Park Service regulations listed above for the Biscayne National ~onument HAPC. Relevant 
special regulatlons for tne Monument, as descr-ibed In 36 CFR Chapter 1, Part 7.27, are: 

<a> flsnlng - "no species of coral, she! Is, shel lflsh, seafan, sponges, sea an9110nes or otner 
fonns of marine llfe ••• shal I be taken or disturbed••• except In accordance wltll paragraphs 
Ca> (2) to (7) •••" The paragrapns cl ted ar-• being redrafted and/or ellmlnated such tnat tne 
only pef'ffllsslble consumptive use of ~onument resources wll I be recreational nook and llne 
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(b) designated andlorage - "all ... ssels entering Tortugas Harbor In tne vicinity of ~arden Key 
shal I andlor only In the designated anchorage area of Bird Key Harbor southwest of Jarden ~ey 
••• Andlorlng by recreational .,.ssals Is limited to not llllre tnan eight hours between 
sunrise and sunset by permission from the Monunant Superintendent or his/her representatl.,.." 

Northern LI.,. Bo1'tom Coral Habitats 

North of Miami, Florida, coral dl.,.rslty and abundance fall abruptly. LI.,. bottom com111.1nltles wltn 
her11111typlccorals and gorgonlans can be found as far north as Cape Lookout, North Carol Ina, altnougn 
coral abundance does not approach the dominance displayed In the Florida rNf tract (see Figure 6-9l. 
The stony corals which ney extend north Include species of Ocullna, Phyllangla, Solenastrea, Cladocora, 
Astrangla, and Slderastrea. Between Miami and Cape Lookout, three sites ha.,. been conslderec, as 
HAPCs; Ocullna benks off central eastern Florida, Gray's Reef oft Georgia and' ~n unna•d 11 ... bottom 
off 3ogue Bank In Onslow Bay off North Carol Ina. Howelfer, Onslow Bay has not been listed as a HAPC 
at tnls time due to a lack of site-specific Information. The area may be reconsidered as llllre data 
are collected. 

Ocullna Bank 

A 90-mlle shelf-edge strip of coral reefs Is located off central eastern Florida and Is composed ot 
banks, thickets, and rubble zones of the scleractnlan Ocullna "9rlcosa (l'tOry tree coral). This 
fraglle, branching stony coral forms massl.,. contiguous colonies In deeper water (70 to 100 ml where 
In shallow water It forms only smal I, discrete colonles (Reed, 1980b). 

The shelf-edge Ocullna reefs are a unique ecosystem. They are llllnos~clflc, comprised of a single 
species of colonial coral, and form delicately branched bushes 1.5 m In height, hundreds of feet long, 
and co.,.rlng nil Is and pinnacles with 25 ~ rellef. These are the only known benks composed of 
llllnospeclflc colonial coral that occur on tne continental shelf (200 m depth) anywhere In the Unltec, 
States (Reed, 1982l. 

This bank or reef system has only recently been dlsco"9red. Dense and dl.,.rse populations of fishes 
and ln.,.rtebrates (Reed, et al., In press> are associated with the Ocullna. The area supports a 
substantlal but unquantified recreational and com119rclal fishery for grouper, sea bass snapper, and 
other fishes <Reed, 1982). 

The HAPC Is a 23 by 4 nm strip located approximately 15 nm off snore at Its nearest point (see Figure 
6-10). Its depth ranges fr011 approximately 30 fathoms to 75 fat!loms. This 92 nm2 area Is bounded by 
latitude 21• 531 N to latitude 21• 30' N and longitude 79• 56' w to longitude 80" 00' wand contains 
representatl.,. shelf-edge Ocullna benks, major Ocullna thickets, and coral rubble pinnacles. 

In a relatl.,,.ly new fishery for bottom reef fish, trawlers are utlllzlng roller trawls to take fish off 
rough botfoms. Although such trawls are subject to damageand loss If used In high relelf areas, they 
are apparently being used In close proximity to the banks and can damege tne habitat and corals In 
hard bottoms. 

In order to protect the corals the use of al I bottom trawls, bottom long I Ines, dredges and fish traps 
and pots Is prohibited within the HAPC. 

Gray's Reef National Marine Sanctuary 

Gray's Reef, located about 33 km EIS nm) off Sapelo Island on the Georgia coast (see Figures 5-4 and 
6-9> has been recognized by tne Department of Comnarce <OCZM> as an outstanding exa""le of northern
11.,,. bottom habitat by Its designation as a National Marine Sanctuary. Although referred to as a 
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FIGURE6-9. Hard-bottomareas which may support live-bottom comnunities and re­
ported live-bottom areas. Source: Bureau of Land Management, 1978. 
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"rMf," the 20 m (65 ft) deep area Is actually a 11"9 bottom co~osed of a series of r-ocky r-idges 
running In a southwest-northeast direction and co.,.rlng an area of abOut 57 km2(16.68 nrrl. A11Cng 
the t,enthos at the sit• are scattered heads of stony corals and a 11erlety of soft corals. The site Is 

visited only occasionally by scientists, SCUBAdl119rs and commercial and sport flsnerman, and Is r-ela­
tf.,.ly poorly known (Porter, 1979, personal colllll'UnlcatlonJ. The tTDSt autnorftatf.,. description of the 
11119bottom was erepared by Hunt (1974) on the 3eology and or-lgln of the area. The 3eorgla Oe0art1111nt 
of Natural Resources, largely based on Information presented ~Y Hunt, nominated the area as a national 
rnarfne sanctuary (Neuhauser, 1979), and it was designated as such in 1981. 

In the 57 ktrf (16.68 nrrfl area bottom alteration activities, trawl Ing and dredging, fish tr-aps, 5nd 
collection of ITl!lrfne plants, fn"9rtebrates, tropical fish, and historic or cultural resources ar-e to 
be contr-olled by permits_._ The status quo activities of anchor-Ing and. spearfishing are to be 11Cnitor-ed 
for- future consideration. Other fishing activities are to be r-egulated under plans de.,.loped by tne 
South Atlantic Fishery Manage1119nt:ouncl I. 

Florida Middle Gr-ounds 

The Florida 14iddle Grounds Is a 11 ... hard bottom area located on the outer edge of the continental 
shelf In the eastern Gulf of Mexico. It is approximately 160 km (87 nm) west-northwest of Ta~a and 
140 km (76 nm) south-southeast of Cape San 31as, Florlda (see Figure 6-10). 

The Florida 14lddle Grounds Is t.,e best known .and ll'CSt 11"1)ortant area In ter-1115 of coral In the north­
eastern Gulf of ~xlco. The dominant stony corals Include Madracfs decactls, Porltes dlvarlcata, 
Dlochocoenla stel larls, Olchocoenla stokesll. Octocorals, a r-elat1"91y minor co~onent of other Gulf 
reefs, are prominent on the "'iddle Grounds; dominant forms Include Murfcea efongata (orange liilur-lcea), 
Murlcaa laxa (delicate Murlcea), Eunicea calyculata (warty Eunfcaal and Plexaura flexuosa Csea r-odl, 
Hopkins, et al. (1977). 

~ecr-eatlonal activities are limited by the distance fr-om shore. Although requiring at least a two-day 
trip tor-each the Flor-Ida Middle G·rounds and r-eturn, enthusfastlc sport fisher-man and r-ecr-eatlonal 
df119rs ha.,. been reported to frequent the area. 

This area Is frequented by c01111119rclal fishing boats. Primary fish species fn110I119d incfude·the red 
snapper and grouper- which dominate the landings and value of landings of Gulf of Mexico reef fish. 

Tne boundary of the area Identified as a habitat area of particular- concern Is defined in Section 
12.4, measure Sb and contains the major ar-ea of ni3h r-ellef bottom (see Fi;ure 6-IOJ. The Florida 
~fddle Grounds were nominated as a ITl!lrine sanctuary but no further action has yet been taKen. The SLM 
has Identified as "no activity areas" tor oi I and gas exploration and de"91oprnent areas In the 
northern portion of this HAPC. 

One ITl!lnagement measure Is rec:om1111nded: 

- Within the H,tJ=IC, the use of bottom longlines, traps and pots, and bottom tr-awls rs prohibited. The 
taking of all corals Is prohibited except as authorized by permit. 

6.4 Habitat Protection Programs 

This section describes existing habitat ~r-otection programs that are acti-..ly utilizing tnelr authori­
ties to provide some form of protection tor :orals •lthin their respecti-.e ff!lnagement units (e.g., 
parks, preser119s, sanctuaries, etc.>. The ~rograms which ar-e considered in detail include: ll the 
federal Office of Coastal Zone -"'anagernent•s .14arine Sanctuaries Program; 2) the National Park Service's 
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National Parks and National Monuments; J> the Bureau ot Land Management's Outer Continental Shelf 
Leasing Progra� ; 4) the Florlda Aquatic Preserw Syst81!1; and SI tne Florida State Park System. ~he 
dlsc:usslon presented below for each of these programs emphasizes the specific efforts they are taking 
on behalf of coral habitat protection Interests within the current fishery nenagement area jurlSdictlon. 

In the Florida Keys area, many of these Individual program nenagement efforts, as wet I as general 
coral protection provisions administered by the State of Florf-da (see Section 7.4) and the u.s. 9ur-eau 
of Land Management (see Section 7.3), Interface to tor-ma complex patchwork of geographical ly-verlable 
manage•nt restrictions for coral. The geographic distribution of the -.erlous 1111nage1119ntautnor-ltfes 
has been reviewed by Shinn (19791 and Is Illustrated In Figure 6-11. 

In addition to the area-specific menagemant programs, a 1111rlety of other federal, state and Inter• 
national authorities ha-.. a significant though less focused coral habitat protection role and are 
discussed In Sections 7.1, 7.2, 7.J, and 7.4. 

Federal Programs: National Marine Sanctuaries Program 

In terms ot complementing the protection objectl-..s of the coral fishery nenagernent plan tr-om a site­
specific per-spectl-.., one ot the rn,st Important federal programs Is undcubtedly the Office of Coestal 
Zona Management's COCZM> Natlonal ~arlne Sanctuaries Program. This program was authorized under- Title 
Ill of the Marine Protection Research and Sanctuaries Act Cr-PRSA) of 1972. Its purpose Is to presar-\118 
or restore the conservation, recreational, ecologlcal, or aesthetic ...,,ues of locallzed areas"••• as 
tar seaward as the outer edge of the continental shelf, ••• land lnl other coastal waters whether the 
tide ebbs and flows•••" (!liFRSA, Section 302a). In effect, the National Marine Sanctuaries Program fr 
a coastal water counterpart to the nor• taml liar national park, forest wlldl If• refuge, and wl lderrie. 
systems. 

The National Oceanic and At1110spherlc Administration CCCZM'sparent organization) has made a firm com­
mitment based on expressed Presld~ntlal support (see text of President Carter's Mey 23, 1977, 
Environmental 1111ssage>to expand program efforts to designate and 1111nagenew sanctuaries. At the ti1111 
of this writing, six sanctuaries ha-.. been designated, four of which are In the Coral F~ managenent 
area. Of particular Interest to the Coral F~, consideration of new sanctuaries begins with a nomina­
tion that may originate fr011 a "8rlety of sources, Including Regional Fishery Manage•nt :ounclls and 
Natlonal ~arlne Fisheries Service. 

Fol lowing prescribed e-.eluatlon sttps. Including pub I le hearings, a sanctuary environmental lrnpact 
statement, consultation with Interested parties, 30-..rnmental and Pr-esldentlal approval, an lndlvldual 
sanctuary rnanage•nt plan Is ffnallzed and l?11plemented. Significantly, menage•nt aspects can '4!1ry 
widely anong different •rlne sanctuaries with each designation receiving Individual treat1111nt. Title 
Ill of the ~SA provides clear authority to manage and control uses within sanctuary boundaries that 
are lncompatlble with the sanctuary's recognized "81ues. As part of the lndlvldual attention accorded 
each designation, a separate set of sanctuary-specltlc regulations are tailored to the protection 
.nNcts ot each !Jeslgnated area.. Regulations are placed ,2!!.!:t,on those act I vi ties within the sanctuary 
boundaries judged to be Incompatible with the sanctuary's purpose. 

Actual site management and admlnlstratl.,. resPOnslblllty tor a particular sanctuary may either be 
retained by CCZM or delegated with necessary funding support to other apprcprlata management units 
that could Include the Regional Fishery Managemant Councils. 

The National Marine Sanctuary Program Is particularly Interested '" protecting outstandlrig coral r-eet 
areas. One of the six existing sanctuaries - the Key Largo Coral ~Hf National !ttlarlne Sanctuary oft 
Key Largo, Florida, - c0111plements state efforts at John Pennekarnp State Park by protecting a 343 
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.;i,. CIOO ,.,,2) section of the upper Flor-Ida r-Nf tr-act. A manag .. nt plan for the Key !.ar-go sanctuary 
has t,een designed to provide the protection necessary to Insure long-t•nit viability ot the ec01yste. 
The manag.-nt plan also addr••s publlc education, erwlr-01111ental monitoring and r-egulatory entorca­
mental monitoring and regulatory entorC81Nnt needs at the site. Entorc11Nnt Is conducted c~er-atfvefy 
by the Florida Oepartlllent of Natural Resources (Marine Patr-ol and Park Rangel"S) and the u.s. Coast 

Guard. A deepwater resource survey at Key Largo Coral Reef National Marl ne Sanctuary conducted I" 
Mard'I and June, 1979, accurately 11111pped the extent of deepwat~r coral and qualitatively Inventoried

the resource (OCZM, t979c>. 

The Gray's Reef National Marl ne Sanctuary, cover Ing 16.68 rtiZof five bott0111 reef located 18 nm oft 
Sapelo Island, Georgia, was designated In January, 1981, to maintain and protect the five bott0111eco­
syst• In Its natural state; to pranote scientific understanding of the ecologlcal nature and the r-ole 
of the ecosyst1111 and the functional r-elatlonshlps of llv• bott0111 areas thra,ghout the south Atlantic, 
to one another- and the marl ne and coastal ecosyst1111s of the region; and to prca:1te pub I le apprecl at Ion 
and wise use of regional fy sign I tfcant I Ive bott0111 resources COCZM, 1980.). A management plan wl I I 
soon be developed to guide efforts In r-esource protect Ion thra,gh manag.,.nt, r•earc:n, education and 

r-egutatory enforceMtnt, and to ensure maximum public benefit tr-0111this national "'8rlne sanctuary. 

The Looe Key National Marine Sanctuary, cover-Ing a 5 nrrr2coral reef area located 6.7,.. east of Big 
Pine Key, Flor-Ida, was designated In Januar-y, 1981, to 11111fntaln, protect and enhance the quaflty of 
tne natural, blologlcal, aesthetic and cultural resources of the Looe Key syst•, to pranote and 
stimulate marine researd'I efforts dfr-ec:ted toward Improved manag.... nt declslonnaklng and Identification 
and analysis of marine ecological fnterrefationshlps, and to enhance public awareness of the f111c­
tJonlng of the Looe Key coral reef systan COCZM, 1980b). A management plan tor th• sanctuary wll I 

soon be developed to provide dlr-ec:tlon towar-d fulfil llng these sanctuary purposes. 

Other- management areas coatalnfng coral reefs under conslder-atlon as active candidates for sanctuary 
designation by the National Marine Sanctuary Pr-ogram include Flower Gar-den Banks In the norttwester-n 
Gulf ot Mexico; waters southeast of St. Thomas, Virgin Islands; water ara,nd Mona and Monlta Islands, 
Puerto Rico; the ar-ea off southwest Puerto Rico known as La Parguera; and the waters ara,nd Culebra 
and Culebrlta Islands and the Cordi I lera r-Nt chain off norttwest Puerto Rico. 

The purpose ot the pr-oposed Flower Garden Banks sanctuary Is "••• to protect and preser-ve the banks' 
ecosystens In their- natural state and to r-egulate uses within the sanctuary to lnsw-e the health and 
well-being of the coral and assocl ated flora and fauna and the continued avallabll lty of the ar-ea as a 

recreational and resear-dl resource•••" CCCZM, 1979a). The activities proposed tor r-egulatlon 
address, among others, deliberate hann of coral, dredging, trawl Ing and oll and gas operations. 

The purpose of the proposed St. Thomas sanctuary Is to conser-v• sanctuary resources In a manner can­
paTlb le with the National Marine Sanctuary Program goals and objectives In order to maintain, protect 
and enhance the quality of the area's biological, aesthetic, and cultural resources; to enca,rag• 
scientific researc:t, within the sanctuary focused on management-related questions and enhancanent of 

kn011tedge of the area's natural systens; to enhance national and local awareness of the significance 
ot the marine reaources within the proposed sanctuary; to enca,rage wise use of these resources; and 
to pr-emote understanding of the role ot the National A4arln• Sanctuary Program In marine conser-vatlon. 

The proposed area Is extr91NI y Important to recreat Iona I, canmarcl al, and educat Ion users, of fer! ng a 
un.Jque area tor a variety of water-related interests. The thrN Puerto Rican sites are f)l"'oposed for 
sanctuary status tor the pw-pose of protecting the resources within the conta,ct of a canprehenslve 

management framework. Management objectives have yet to be developed for these sites. 

National Parks and Monuments 

Another slt .. specltlc management program with appf lcablllty to coral protection Is the systan of 
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national parks and 1110numents operated by the Natlonal Flark Service (:-,PS) within the Oepartmen1' of 
ln1'erJor. In 1'he broadest tenns, the purpose of the l'FS units are to"••• preserve for al I 1'1mes 
scenlc beauty, wllarn•s, native wlldllfe, lndlgencus plant llfe and areas of sclen1'1tlc significance 
and antiquity ••• ~ (16 u.s.c ii>. Although the National Flark Syste lnclud•s s•v•ral marine areas, 
their distinctly land-based orientation makes th• 501118whatl•ss likely to lnclud• n• marine areas 
within their systan. Nevertheless, two areas op•rated by th• l'FS wl1'hln 1'he presen1' study area 
lnclud• and manag• significant coral resources - th• Biscayne National ~ark nortn of Key Largo, 
florlda, and tne Fort Jeffe~n National '14onument In 1'he Ory Tortugas, Florida. 

Both tne stat.,..nt for managemen1' for the Fort Jefferson National '14onumen1'cu.s. National ~ark 
Servlce, 1977>, and 1'h• general rnenagemen1' plan tor Biscayne National ?ark <U.S. Na1'1onal ?ark 
Service, 1978), Include as niajor rnenagemen1' objectives 1'h• protection of nat~al resources (Including 
corals) within 1'helr boundaries. At the Fort Jetter-son Monumen1', al I areas within 1'he Monumen1''s 
administrative boundaries (with the exception of Garden Key), are classltled as an outstanding natural 
area under the Na1'1onal ?ark Service's land classltlca1'1on systen. Prohibited activities Include can­
merclal fishing and the taking of lobsters whlle al lowed uses Include sport fishing and non­
consumptive recreational ac1' lvltles. Under NPS management, the coral· resources a1' th• Fort Jetter-son 
Na1'1onal Monument appear to be wel I protected (Jaap, 1979, personal canmunlcatlon). 

Accoralng to the general 1T111nagement plan, Biscayne ?ark Is"••• designed to faclll1'ate the existing
recreation activities In a canpatlble manner with the physical and biotic envlrorrnent, and (tol prc:r 

vlde mechanisms for detecting areas of exis1'1ng or patentlal envlrOl'INntal degradation" cu.s. ~atlonal 
?ark Service, 1979>. Recognizing that recreational use ot1'en creates a certain level of coral damage, 
sane of 1'he nianagemen1' provisions at this Monument Include: 1) monitoring to d•tect destruc1'1on of, 
area at early stages (to al low Initiation of corrective measures>; 2> Improvement of tTCnument boun­
dary, channel, and depth warning markers at critical locations; 3) establlsl'fflent of activity areas, 4 

enforcement of regulations prohibiting tropical fish collecting and "pot hunting" Cranoval of 
arc:neologlcal artifacts); 5) the establlsrnent of mooring stations near corals to reduce and'lor 
damage; and 6) establls_hment of monitoring stations to detect natural flucuatlons In envlrot\'llental 
factors such as tenperature, salinity and wind. In addition, special studies are planned In coc;.per~ 
tlon with the State of F'lorlda to detennlne what types of canmerclal and sport fishing wl 11 be 
al lowed, In what magnitude, and what regulatory actions wl 11 be necessary. 

Outer Continental Shelf Oli and Gas Leasing 

The Secretary of the Oepar1'1Nnt of Interior COOi) Is charged with administering mineral exploration 
and development on the Outer Continental Shelf COCS>, pursuant to the Outer Continental Shelf Lands 
Act (OCSLA>, as amended In 1978 (43 u.s.c §1331 et seq.>. This respcnslblllty has been delegated to· 
two offices within the Department: th• Bureau of Land Management CBLM) and the u.s. Geological Survey 
C'USGS>. The BLM serves as the administrative agency tor leasing submerged federal lands while the 
USGS Is charged with supervising mineral development operations on the OCS. 

Of particular Interest to this coral F"P is the Secretary of Interior's ability to withdraw tracts 
fran proposed OCS mineral lease sales for lack of lnfonnatlon, aesthetic, envlro1111ental, geologic, or 
other reasons. Th• presence of coral reefs~ ~ard bottons, or other marine areas containing sl;nlfl­
cant resources could be reasons for withdrawing tracts. Further, the OCSLA_(4lu.s.c §1341) also pr~ 
vldes for pennanent disposition tran leasing; ~ey Largo coral reef was provided such protection by 
?resident Eisenhower, through Proclamatlon No. 3339 (55 CFR 2552> which established the ~ey Largo 
Coral Reef ?reserve on Marc:n 17, 1960. This disposition served as a precursor to the present <ey 
Largo Coral Reef Marine Sanctuary. CBLM's coral pennltting authority under the OCSLA Is not :~n­
sldered a slt.,speclflc habitat protection program and Is Instead discussed under Section 7.3). 

With respect to all and gas tract •ithdrawal, BLM has demonstrated an awareness and Interest In pr.-
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serving cor-11 CClllftlinltl• and other- significant r-esour-c:es. Sever-al potentlal lease tracts n011l11ated 
by oll canpanl• have been wlthdr-awn due to the pr-esenee of significant bott011 habitats, lncludir,g 
sane containing cor-11. For- exa~I•, th• Sec:r-etary of lnter-lor- r-eject., ol I canpany bids for a tract 
oft the Geol"gla eoest (Tr-ect 141) In the 1978 South Atlantlc OCS Sale l4J. The deletion was based on 
the per-celved n.., to pr-.. rve a "llve bottolll canmunlty" (I.e., har-d bottan) doa.,•nt., to exist there. 
Slmllarly, recent OCS sales In the Gulf of Mexico have prohibit_, drll !Ing directly over several 
coral-ener-usted hard banks located on salt danes, l11eludlng areas dlr-ectly over the East and West 
Flower Gar-den aa~ks CBur-eau of Land Management, 1981). Furth~r-, BLMlease stlpulatlons require that 
drll ling opertlons adjacent to these banks must shunt their drll ling discharges directly to the bottom 
nephelold Ca dense water mass of high turbidity) layer to minimize potential Impacts tr-an surface 
discharges that might otherwise affect bank corals and other bank biota. 

The Secretary of Inter-lo~•• ability to delete lease tracts fr-an oll and gas development and 9LM's 
ability to requlr-e certal11 dr-11 llng techniques which minimize envlr-orrnental damage through lease s-ri~ 
ulatlons repr-esent an Important OCS habitat protection authority tor- pr-otectlng localized coral 
habitats. Further, the USGS must ensure oil eanpany eanpllanee with regulations and lease stipulations 
once a lease Is sold, also represents a key management authority for-.ensur-lng protection of coral 
eanmunltles. -'!though these authorities are not canprel'lenslve, they ar-• significant because of the 
widespread Interest In current OCS ol I and gas development and Its potentlal Impact on corals. 

State Programs 

Because sl3nlflcant coral canmunltles within state waters appear to be llmlt., to the souther-rmost 
portions of Flor-Ida, detailed discussion of slt .. specl fie state progr-a111s Is llmlt., to those actually 
protecting coral habitat In Fl~rlda. The programs ldentltl-, to be of primary concern Include the 
state's -'quatle Presen,e and Par-k Systens. 

Florida -'guatle Pr-eser-ve System 

By special legislative action, the Flor-Ida -'quatle Pr-esen,e Act of 1975 (Flor-Ida Statutes, Sections 
258.JS-258.44) was er-eat., to establish a direct means of pet'llllnently preserving submerged, stat .. 
owned lands. The -'ct defined an aquatic preseve as a "blologleal ly, aesthetleal ly or selentlflcal ly 
••• exceptional ar-ea of submerged lands and Its associated waters set aside for maintaining the area 
essentially In Its natural or existing condition" (Flor-Ida Statutes, Sections 258.37-258.38). 

·The -'quatle Presen,es er-eat_, under this Act Include only lands and water bottollls owned by the state 
(Florida Statutes, Section 25J.OJJ and other lands or water bottoms that another govenn119nt agency 
might author-lze for- preservation. No privately owned lands or water bottoms are Included In the Act 
unless by speelal agr-.... nt with that private owner. Other specific exeluslons fr-an the Aquatic 
Preserves ar-e areas alter-ed by channel maintenance of other publle wol"ks projects and, lastly, lands 
lost by artlfleal ly Induced erosion. 

The Aquatic Pr-eserve Syst• Is administered by the Flor-Ida Department of ~atlonal Resources. 
Limitations on usage (discussed In Section 258.42 of the Florida Statutes> control: sale, lease, and 
transfer- of pr-esen,e lands; water relocation or bulkheadlng,; dredging or- fll llng .except a raqulr-ed 
minimum; drll llng tor oll or gas,; or miner-al excavation. Private owners bordering t~e presen,e r-ataln 
certain riparian rights to eonstniet docks and protect their shorellne, If those actions are deaned 
necessary. 

-'!though each presen,e was to have Its own set of r-ules and regulations to protect water qual lty and 
aquatic resources, no presen,e rules have yet been developed. In process, however, are rules for- the 
Biscayne Bay Aquatic Presen,e which could provide a prototype set of r-ules for other designated 
presel"Ves. 
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Th• orlglnal Florlda Aqt.atlc Pr••rv•s Act of 1975 outlined boundaries tor 31 AqUBtlc Preserves. 
Although 1110st of these are In Inshore waters, such as rivers and estuaries, ocean areas may also be 

Included. At least thrN presel"les In the Florida Keys probably Include coral habitats - the Coupon 
Bight Aqi.etlc Pr••rv• adjacent to and south of Big Pin• Key, Florlda; Llgnumvltae Key Aquatic 
Pr••rv• to the south of Key Largo, Florida; and Biscayne Bay Aquatic Preserve In Biscayne Bay, 

F lorlda. 

Florida State Park System 

The relevance of the State Park Systan Is due principally to the John Pennekamp Coral Reef State ?ark 
on and oft Key Largo, Florlda. This outstanding park adjacent to Key Largo Coral Reef ~arlne 
Sanctuary contains significant coral reef habitats. The John Pennekamp Stat• Park was established In 
1959 and Includes over 125 km2(36 nm2> of state waters. 

Other Site Specific Protection Programs 

Final fy, In addition to the above listed active habitat protection efforts, several other gover1111ental 
programs which could or might be expected to have relevant area specific coral protection authorities 
have also been considered: state Natural Area Programs; the Outstanding Florlda Water Systan; the 
federal Estuarine Sanctuaries Program "I thin the Office of Coastal Zone Managemant; tl'le Geographic 
Areas of ?articular Concern segnant ot developing state Coastal Zone Management Programs; National 
Wlldllfe Refuges operated by the U.S. Fish and Wlldllte Sef'.Vlce; and the National Natural Landmarks 
Program administered by the Natlonal Park Service. 

State Natural Area Programs have not been considered In detall because, with the exception of Florlda 
no significant coral canmunltles have been identified In any other state waters. The Florida 
Outstanding Florida Waters classlflcation, which took effect January 1, 1979, Is the narest ~uatlc 
protection Initiative mandated by the state of Florida. Since waters so designated presently Include 
only surface waters within existing national and state parks, monuments, aquatic preserves, recreation 
areas, envlr01111ental ly endangered lands, and similar systans, and since It is stll I too early to pr<>­
ject ho• this nw classification might relate to coral protection, It Is not discussed In detail. 

Several estuarine sanctuarl• have been considered and established along the coast of the current 
management jurisdiction. Estuarl• however are not typlcal ly sultable sites for extensive coral 
canmunltles. Thus, the relevance of estuarine sanctuary designations wll I be limited prlmarlly to the 
extent that they can fmprO¥eor assire high qual lty coastal water drainage and not their abl I lty to 
preserve specific ~uatlc habitats. High quallty coastal drainage Is Important so as to reduce pollu­
tion stress to coastal open water narlne habitats fncfudlng important coral habitats. 

As mentioned abO¥e, the only state In the management area belleYed to have jurisdiction over Important 
coral habitat areas Is Florida. The coastal zone management progran of the state, now being restruc­
tured and redirected, has limited. Its Identification of geographic areas of particular concern to 
areas already established by the state legi3lature er ••• , Aquatic Pr•erves, State Wlldern•s Areas, 

_Areas of Crltlcal State Concern, Envlronme~tal ly Endangered Lands, and Coastal Shore Front Areas>. 
lllone of these areas, however, Included special provisions to protect corals or coral habitats. Only 
the above mentioned Biscayne Bay Aquatic Preserve and tne Fforlda Keys Areas of Crltlcal State Concern 
contain coral habitats. 

Three National Wlldllfe Refuges are located in the Florlda Keys which undoubtedly contain coral 
habitats: the National Key Deer Refuge, the Great White Heron National Wlldllfe Refuge, and the Key 
West ~atlonar Wlldllfe Refuge. These areas are operated by the u.s. Fish and Wlldllfe Service. These 
areas, however, rely on the coral pennltting authority of the State of Florida to protect the corals 
(Shinn, 1979b). 
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Th• Natlonal Lancl•rks Progr• offers federal govermient protect Ion and preservat Ion of r-epresentatlve 
examples of the nation's natural history. Landmarks may be eltner land or water based. rne progr-am 
seeks "to enc~rage the preservation of areas that If lustrate tne ecological and geological cnar-acter 
of the United States, to enhance the educational and scientific value of tne areas tnus preserved, to 
strengtnen cultural appreciation of natural history, and to foster a wider Interest and concern In the 
conservation of the Nation's natural nerftage" cu.s. Department of tne Interior, 1979). rnere ar-a 
presently no natural landmarks designated to preserve corals 4ltnough many landmarks do exist in tne 
management area states. 
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7.0 FISHERY MANAGEMENT JURISDICTION, LAWS, 00 POLICIES 

1.1 Manag_.nt Institutions 

1.1.1 International and Foreign 

Intergovernmental Maritime Consultative Or-9anlzatlon Clli4CO) 

IMCOwas established pursuant to the Conven~lon on the lntern~tlonal ~arltlme Consultative Orgnlzatlon 
C9 u.s.r. 621) to perform an advisory role on lssias concerning can1111rclal shipping. It can, on an 
1nternat fonal bes Is, es tab II sh measures on the rout Ing of sh I ps and recan1111nd standards for vesse I 

design, construction, and operation. IMCOmay also function as an overseer of International conven­
tions and agreenents on c~1111rclal shipping. The various standards and conventions over which I~ 

has authority may serve to reduce the Impacts of navi3atlonal activities Ce.g., groundings, vessel 
discharges> on coral resources. 

Philippine Presidential Decree No. 1219 -- This October 1977 decru, titled "Providing tor the 
Exploration, Utlllzatlon, and Conservation of Coral Resources", states that "the gathering, ha,... 
vesting, collect Ing, and/or export Ing of or-di nary coral Is pron lbl ted •••" wl th certain spec I al exemp­
tions (Section 5>. Exportation of precious and semi-precious corals Is slmllarly prohibited (Section 
9.0J. These previsions could greatly affect the United States• coral market since most corals are 
Imparted raw tr-an the Philippines (see Section 9.3). 

7.1.2 Federal 

National Marine Fisheries Service (NMFS>, National Oceanic and Atmospheric Administration (NOAA)-­
The Secretary of Com1111rce, acting through NMFS, has the ultimate authority to approve or disapprove 
all fishery management plans prepared by regional fishery management councils (Ftoes) pirsuant to the 
FCMA. "4FS has Issued regulatlons to guide the development of fishery plans and the operation of 
regional FICs. Where a FI\C falls to develop a plan, or correct an unacceptable plan, the Secretary 
may do so. ~FS also collects dat·a and statistics on fisheries and flshennen as-an aid to fishery 
management. 

Office of Coastal Zone ManagementCOCZM>,NOAA -- OCZ!\4asserts authority over the management of corals 
through National Marine Sanctuaries, pursuant to Title 111 of the Marine ~rot.ct Ion, Researd'I, and 
Sanctuaries Act. Within the management area, protection of coral reefs, coordinated thl"a.igh OCZM, has 
been the prime motivation In both the desl3natlon of the Key Largo Coral qeef ~arlne Sanctuary, Gray's 
Reef ~atlonal ~arlne Sanctuary, and Looe Key National !14arlne Sanctuary and the nanlnatlon (and 
consideration> of ocean ar .. at the Flower Garden Banks off Texas. The OCZM Estuarine Sanctuary 
progr• has designated Rookery Bay In Collier County, Florida, and nanlnated Apalachicola River and 
Bay In Frankl In County, Florida, as estuarine sanctuaries. Lastly, by setting standards for approvl ng 
and funding state coastal zone 11111nagement programs, OCZM 11111y further Influence the prot.ctlon of
corals. In 'the management zone. 

Bureau of Land Management CBLM>,Department of the Interior COOi>-- 9LM1s jur-lSdlctlon over the outer 
continental shelf COCS) and over corals, as a resource of the OCS, Is based yp0n the Outer Continental 
Shelf Lands Act, as amended In 1978. BLM required a permit for any operation which directly caused 
hann to a viable coral canmunlty located on the OCS. In 1979 a Federal ca.irt ruled that 9LM lacks 
authc>rlty to adopt regulations (to protect coral) except In connection with miner-al leasing activities 
on the outer continental shelf. BLM, along with the Secretary of Interior, has In the past provided 
further coral protection by wlthdr~wlng lease tracts, tor envlro11nental reasons, tran OCS oil and gas 
development. WhereOCS oil and gas development joes take place, SLM can attad'I lease stipulations to 

protect coral canmunltles. 
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United States Geologlcel Survey (USGS>. 001 •- The USGS supel"Vlses al I drll llng development and pr~ 
ductlon operations on the OCS related to oll and gas development. They seek to ensire that such 
operations are conducted In a manner as safe and pol lutlo~free as poss Ible. No exploratory drll llng 
or development may occur unless plans for such activity have been approved by USGS. USGS also enforces 
Outer Continental Shelf Lands Act (OCSLA> regulations and BLM stlpulatlons appl !cable to particular 
leases. Al I USGS jurlSdlctlon Is pirsuant to the OCSLA. 

National Park Service (NPS>. 001 -- The NPS retains the author1ty to manage coral prl111arlly thro.igh 
the establlsl"lllent of coastal and nearsncre national parks and national inonuments. The Biscayne 
National Park and the Fort Jefferson National ~onument are two examples of ocean areas managed by the 
NPS

0 
Protection of corals and associated biota are mnongthe rnanag.-nt goals In both monuments. 

Fish and Wlldllfe Service· (FWS>, DOI -- The ablllty of the FWS to affect the management of coral is 
based prlrnarlly on the Endangered Species Act and the Fish and WIidiife Coordination Act; altl"IOugh no 
coral specl• have been listed as endangered or threatened under the Endangered Specl• Act. Under 
the Fish and WIidiife Coordination Act, the FWS reviews and canmants on proposals for work and actlvl­
tl• In or affecting navigable waters that are sanctioned, permitted, assisted, or conducted by federal 
agencl•• The review focuses malnly on potential damage to fish and wlldllfe, and their habitat. 

The FWS, Department ~anual 655-1, Is also Involved with BLM and USGS In outer contlnental shelf <OCS> 
leasing and oil and gas operations In the envlromiental studies program; stlpulatlons to protect hard 
banks, coral reefs, and other marine studies; and reylew of permits for OCSwel Is, plpellnes, and 
platform I nstal lat Ions. 

Environmental Protection Agency CEPA) -- E?A may provide protection to coral canmunltles through the 
granting of ~atlonal ?ollutant ~lscharge Ellmlnatlon Syst911 (NPDES> permits for the discharge of 
pollutants Into ocean waters, and the conditioning of those permits so as to protect valuable resources. 
For example, E?A nas utilized Its author,lty to assure that OCS drll llng operations• activities which 
may require a NPOES permit - do not damage the Flower Garden Banks. Consideration of ecosyste 
Integrity In the granting of ocean dumping permits may also foster the protection of corals. 

Corps of Engineers CCOE>, Department of the Army -- COE jurlSdlctlon over the dlsr:iosal of dredgad 
material, pirsuant to bath the Clean Water Act and the 1"PRSA, could be exercised In a manner protec­
tive of coral resources. Proposals to dlspcse of materials during the construction of artificial 
reefs, for example, are assessed to assire that the dispcsed materials do not ;iol lute or physically 
alter the envlromient. 

United States Coast Guard (USCG). Department of Transportation COOT)-- The Coast Guard's prime manage­
ment jurisdiction 911anat• fr0111 the Ports and Waten,ays Safety Act, as amended In 1978, under which It 
may regulate shipping In the waters offshore the u.s., In part, to protect the marine envlrol"fNnt. 
USCG may establish and operate shipping lanes and other vessel traffic sel"Vlces, and also establish 
vessel design and opeatlon standards, al I of which may attenuate the Impacts of canr111rclal shipping on 
coral resources. Under various envlromiental statutes, Including the FCMA, USCG is charged with 
enforcanent respcnslblllty to pr9Yent damage to the marine envlromient. Also, the Coast Guard, along 
with EPA, administers the National 011 and ~azardous Substance Pollution Contlnency Plan. As part of 
trust plan, USCG has final authority over the procedures and equipment used to clean up oil spll ls. 
The USCG is also respcnslble for enforcing BLM and NOAA regulations discussed below In Sections 7.3.1 
through 7.J.5, 7.J.7, 7.J.10 and 7.J.15 through 7.3.17. 

Fish and WIidiife Service (FWS>,001, and Customs Service CCS), Treasury Department -- A special -nanage­
ment Institution Involving the Custans Sel"Vlce of the u.s. Department of Treasiry and the Fish and 
~iidllfe Service of the u.s. Department of the Interior coordinates the Importation of corals. 
~egulatlons have been Implemented concerning duty percentages for various products and legal parts of 
entry, among other subjects. 
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7.1 • .3 States 

Adjacent to each state within the management area, other than Florida, al I known extensive danestlc 
coral resources (excluding solltary corals - see Table 5-1) are found beyond the thrN rwnor tnrN 
league boundary of.state jurlSdlctlon, '•••• within the fishery conservation zone. Therefore, wltn 
tne exception of Florida, which Is discussed below, no state 11111~agement Institutions directly affect 

coral resources .. 

In Florida, the Department of Natural ~•source's ca~) Divisions of Marine Resources and Marine Patrol 
are the only state management Institutions with direct autnorlty over corals. Aside fran several sit .. 
specific management progr~s described In Section 6.4, the primary management autnorlty of tne D~ Is 
a prohibition on the taking and/or possession and sale of certain corals (see Section 7.4.2s2). 

Should addltlonal coral resources be discovered within the territorial seas of·a state other tnan 
Florida at 501119future time, tne following state institutions would probably have autnorlty for 
ma nag Ing tnose cora Is: 

Alabama - Department of Conservation and Natural Resources, Division of Marine Resources; 

Georgia - Department of Natural Resources, Coast Resources Division; 

Lou Is I ana - Department of ·i,11 d 11 fe and FI sher I es; 

Mississippi - Commission on WIidiife Conservation and tne Department of WIidiife Conservation, 
Bureau of Marine Resources: 

North Carolina - Department of Natural ~esources and Canna,nlty Development, Division of "!arfne 
FI sher I es; 

South Carol Ina= WIidiife and ~arlne Resources Department, Marine Resources Division; 

Texas - Parks and WIidiife Department, Fisheries Division, Branc:l'I of Coastal Fisheries. 

There are no local management Institutions that directly relate to corals or coral rMf resources. 
Indirectly, however, coral user groups (Section 10.1) are subject to local ordinances Implemented by 
zoning canmlsslons and other cca,nty or town agencies. 

7.2 Treaties and International Agr--.nts 

7.2.1 Treaty on Maritime Boundaries Between the United States of America and the United Mexican 
States. Signed at Mexico City, May 4, 1978 

This treaty establishes the maritime boundaries bet-.een the United States and Mexico for the areas 
bet-.een 12 and 200 nm C22 and .370 km) off their respective coasts. It provides that neither country 
shall claim or exercise sovereign rights or jurlSdlctlon over the waters or seabed and subsoil on the 
other country's side of the maritime boundary. The treaty does not affect the nature of the rights 
claimed by either country within the ocean areas under their jurlSdictlon. 

1.2.2 Maritime Boundary Agreement Between the United States of America and the Republic of Cuba. 
Signed at Washington, December 16, 1977 



This treafy establishes th• mar-ltl1118 boundary between the United States and Cube In the Str-alts of 
Flor-Ida ar-ea and In th• easter-n Gulf of Mexico wher-etheir- 200 nm (370 km) zones would over-lap. It 
pr-ovldes that nelth•r- c~ntr-y wll I claim or- exer-clse sover-elgn r-lghts or- jur-lSdlctlon over- the water-s 

1,-0 seabed and subsoll on the other- c~ntr-y s side of the mar-ltl1118 boundary. The agr-""'8nt does not 
atfeet the natur-e of the Jur-lSdlctlon clal~ by either- party In their- llmlted ar-ea. 

7.2.3 Gener-al Pr-ovlslons on Ships Routing. IMCOResolution A.378CxJ1 adopted November-14. 1977 

This r-esolutlon provides for- the lnter-natlonal sanctioning of rneasur-esconeer-nlng the r-a.itlng of 
snips. ~ng the objectives, for- which a r-01.1tlng systan may be established, Is th• or-ganlzation of 
traffic flow In or ara.ind areas where navigation by al I ships or certain classes of ships Is danger-au 
or undeslr-able, and the ·guidance of traffic clear- of fishing gr-Ol.lnds. Routing systans can Include 
both traffic separ-atlon schemes and ar-eas to be avoided by ships. The latter·11111y be established wher-e 
there Is a posslblllfy that unacceptable damage to the envlr-orment c0Uld r-esult fr-an a casualty. 
Thus, elevated (e.g., Flower-Garden Banks and Florlda r-eef tr-act) cor-al outcroppings which pose 
thr-eats of ship groundings are candidate sites tor the establlstment of ar-eas to be avoided. 

7.2.4 Inter-national Convention for the Pr-eventlon of Pollutlon of the Sea by 011, 1954. as amended. 
Done at London May 121 1954; Entered Into Force July 26. 1958. for the u.s., December 8, 1961; 
T.I.A.S. 4900. 6109 

This Convention (the 011 Pol fut Ion Convention>, r-egulates the Intentional dlschar-~ of ol I and ol ly 
mixtures by ships. For- tanker-s of over 150 gr-ass tons, the dlschar-~ of oll or oily mixtures within 
50 nm (92.6 km) of the nearest land Is pr-ohlblted. Standar-ds concerning the r-ate of dlschar-~ and tne 
total quantity which ean be dischar-ged ar-e also Imposed. Ships other than tankers of over 500 gross 
tons can dischar-ge only when as far as practicable fr-an the nearest land. These discharges ar-e also 
subject tor-ate and ciuantlty I Imitations. 

7.3 Federal Laws, Policies, and Regulations 

The fol lowing feder-al laws, pollcles, and r-agulatlons ar-e presented In approximate r-anklng of r-ele­
vance to the conservation and manage1119nt of coral and coral r-eef r-esourees. "'-noranda of 
Under-standing CMOUJr-elevant to the pr-otectlon of coral, proposed but not yet adopted, ar-e listed 
1ast. 

7.3.1 Fishery Conservation and ManagementAct of 1976 CFCMA): t6 u.s.c §§1801-1882 

The FOO mandates the pr-eparatlon of fishery rnanag81118ntplans for Important r-esour-ees within the 200 nm 
(370 km) fishery conservation zone. Each plan alms to establish and 1Mlntaln the optimum yield for 
the subject fishery. The cur-r-ent FP.P for corals and coral r-eef resour-ces In the south Atlantic and 
Gulf of Mexico regions Is a1110ng such plans. 

7.3.2 Marlne·Protectlon 1 Research1 and Sanctuaries Act of 1972 CMPRSA>, Title 111:
16 u.s.c §§1431-1434 

The protection of specific coral r-eef ar-eas thl"0Ugh the establlstment of marine sanctuar-les Is 
dlscusSed In Section 6.4. 

7.3.3 Outer Continental Shelf Lands Act, as amended In 1978: 43 u.s.c §§1331 et seq. 

Protection and Management of Vlable Coral Conwnunltles: 43 c.F.R. 6224 -- A pennlt fr-an the SLM has 
been r-equlr-ed befor-e any person may engage in any actlvlfy which dir-eetly causes damege or- lnjur-y to a 
viable coral CC31!munltylocated on the outer contlnental shelf. A vi able coral canmunlty Includes 



llvlng coral and al I deed coral formations and auoclatad r-eef organl!IIIS that ar-e pert of a cor-al ,-eef 
,-0 other- ecologleal c:anna,nlty containing llvlng cor-als. To date, BLM has Issued she pennlts In the 

management area for- the taking of coral for scientific and researd'I purposes Cs•• Section 8.2.ll. 

~ Sept•ber 24, 1~79, 5th Clra,lt Court of Appeals r-ullng on U.S. v. Alexander stated that this BLM 
regulation applied only In areas of miner-al leasing and development. 

Permanent Wlthdrawal of Unleased OCS Lands tr-0111 Disposition: 43 u.s.c §§13"1Ca>-- Protection of coral 
ar-eas fran the threats of OCS oll and gas development through permanent withdrawals fran leaslrig by 
the President, as was don• In creating the Key Largo Coral Reef Reserve, Is discussed In Section 6.4. 

Deletion of Tracts tr-0111OCS Miner-al Lease Sales: 43 u.s.c §§1337Ca) -- Tempor.ary protection of coral 
canmunltl• fr-an the Impacts of oil and gas development activities thr-ough the deletion of tracts f,-an 
Individual lease sales Is discussed In Section 6.4. 

Regulation of OCS Development Activities: 43 u.s.c §§1334 -- Management of miner-al explor-atlon and 
development activities (pr-lmar-lly oil and gas> on the OCS Is conducted by the Secr-etary of Inter-for, 
thrcugh the BLM and USGS. Pr-otec:tlon of unique OCS ar-eas, such as coral r-Nfs, during oll and gas 
development Is pr-ovlded through the attadlment of special stlpulatlons to leases. At the Flower­
Gar-den Banks, tor- example, stipulations pr-otec:t cor-al r-esour-ces by r-equlr-lng the sh1.11tlng r-ather- than 
surface di schar-ge of dr-1111ng et fluents and the es tab II sl'fflent of a pr-ogran to mon I tor th• Impacts ot 
dr-11 llng on Bank r-esour-c:es. Other contr-ols on dr-11 ling and pr-oductlon activities, such as testing of 
blowout preventer-s, oll spll I contingency plans, and pr-aper-pollution and waste dlspesal, wll I also 
Iend 501119 pr-otec:t I on to cor-1 I r-esour-c:es near dr 11 11 ng act IV I t, ... 

7.3.4 Biscayne National Park: 16 u.s.c §§450 gg et S!9• 

. Pr-otec:tlon of cor-al r-eefs within the Biscayne National ?ar-k Is discussed In Section 6.4. 

7.3.5 For-t Jetter-son National Monument: Pr-esldentlal Pr-oclamatlon No. 2112; January 4 1 1935

Pr-otectlon of cor-al r-eefs within the Fort Jeffer-son National "4onument Is discussed In Section 6.4. 

7.3.6 Clean Water-Act CCWA): 33 U.S.C §§12,1 et 5!90 

The CWA r-equlr-es that a National Pollutant Olschar-ge Ellmlnatlon Syst9'1 (NPOES) pennlt be obtained 
betor-e any pollutant Is discharged fr-0111a point source Into water-s of the U.S., Including waters of 
the contiguous zone and the adjoining ocean. The dlspesal of drll ling effluents and other wastes tr-an 
drll ling plattonns Is 1110ngthe activities for which a ~DES pennlt fr-on EPA Is required. Issuance of 
such a pennlt Is based prl1111trlly on the effluent 3ul~ellnes found In 40 c.F.R. §4J,. However, addi­
tional conditions can be Imposed on pennlt Issuance on a case-by-case basis In order to protect 
valuable r-esources In the discharge area. At the Flower Garden Banks, EPA l'las considered numerous 
NPOES pennlt conditions lnciudlng a monitoring and shunting requlr- ... nt and a prohibition on bulk 
discharges In or-der to protect the Bank's coral r-eef resources. 

7.3.7 Marine Protection, Research, and Sanctuaries Act C~SA> 1 Title I: 33 u.s.c 1§1401-1444 

A pennlt Is required for the transpartatlon of materials for the purpose of ocean dumping. EPA Issues 
all pennlts, with the exception of those tor the transpertatlon of dredged materials Issued by the 
Corps of Engineers. Criteria tor Issuing such pennlts Include co.nslderatlon of the effects ot jump!~ 
on the marine envlrot1Nnt, ecologlcal systans, and fisheries resources. Coral r-~urces could, 
therefore, be protected through this systan tr-an the Impacts of near-o, ocean dumping. 

1-, 



7.3.8 011 Pol lutlon Act of 1961. as amended: 33 u.s.c ss1001-1016 

The OIi Pollution Act regulat• the Intentional discharge of oll or olly mlictures tr-an ships 
registered In the u.s., and thus provides some degree of ;:,rotectlon to coral r-esour-ces. Tanker-scan­
not dlschar-ge o(.I within 50 n111 (92 klll) of the near-est land. Ships other than tanker-s must dlschar-;e 
as far- as pr-actlcable fr-an land. The quantity of oll which c~n be dlschar-ged Is also r-egulated. '40 

special pr-ovlslon Is made under- the Act, however-, for the r-egulatlon of discharges near- valuable and 
sensitive r-esources such a~ coral. 

7.3.9 Ports and WaterwaysSafety Act of 19721 as amended: 33 u.s.c §§1221-1227 

Under- this Act, the Coast Guar-d can establish vessel traffic services, designate fairways and traffic 
separ-atlon schemes, and establish >1essel equipment, design, construction, and operation standards, In 
order to, among others, enhance protection of the marine envlr-01111ent. The Act Is applicable to 
vessels registered In the u.s. and foreign >1essels destined for or departing fran u.s. ports. For-elgn 
vessels violating any r-egulatlons adopted under- the Act can be denl«I port access. Under the Act, 
tr-afflc schemes and various vessel standards could be establlshed wh!c:h sel"Ve to both direct traffic 
away fr-an coral r-eefs and minimize the effects of any Incidents which may r-esult. 

7.3.10 Coastal Zone Management Act of 1972, as amended CCZMA>: 16 u.s.c §§1451-1464 

Under- the CZ~, states ar-e encour-aged, with federal funding grants, to develop coastal zone management 
progr-ams which establish unified pollcles, cr-lterla, and standards for deal Ing with land and water use 
decisions In their coastal zone, an area which Includes the states• territorial sea. Approved coastal 
programs are thus capable of directing activities away fr-an areas possessing particularly sensitive 
resources, such as coral. Many activities beyond the defined coastal zone may also be Influenced by 
approved coastal progrm1s through operation of the cz~•s federal consistency requlr9Nnts, under­
which direct federal activities significantly affecting the coastal zone, Including the approval of a 
Flof', must be conducted In a manner consistent to the maximum extent practicable with approved state 
programs. Activities ra:iulrlng a federal license or- pennlt, such as plans for OCS exploration, deve­
lopment, and production activities can effectively be vetoed by a coastal state detemilned not to be 
consistent with their approved program. Section 312 of the CZMAalso al lows for the deslgnalon of 
estuar-lne sanctuaries to ach14We wise use of coastal r-esources, Including natural resources. 
Gul:!ellnes for these sanctuaries were published at 15 C.F.R. 921 on June 4, 1974. 

7.3.11 Endangered Species Act of 1973, as amended: 16 u.s.c §§1531-1543 

The Endangered Species Act provides for the fisting of plant and animal species as threatened or 
endangered. Although no corals h,ve yet been fist«!, various species may quallfy for this status. 
Once fisted as a threatened or endangered species, taking (Including harassment> Is prohibited, and a 
process Is established which seeks to ensure t!'lat projects authorized, funded, or carr-1«1 out by 
federal agencies do not jeopardize t~e existence of these species or result In the destruction or 
modification of habitat detennlned by the Secr-etary to be critical. 

7.3.12 National Environmental Polley Act (NEPA): 42 u.s.c §§4321-4361 

NEPA ra:iulres that al I Feder-al agencies recognize and give ap·propriate consideration to envlronnental 
amenities and >1alues In the course of their Jeclslon-maklng. In an effort to create and maintain con­
ditions under which man and nature can e,clst in productive hannony, ~EPA requires that federal agen­
cies prepare an envlronnental Impact statanent CEIS) prior to undertaking major actions which might 
slgnlflcantly affect tnG 1<uallty of the human envlr-onnent. Within these statenents, alternath,es to 
the proposed action which may better safeguard envlr-01111ental values are to be carefully assess«!. 
While NEPA does not guarantN the protection of valuable envlro1111ental resources, such as coral, It 
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does require that agency declslon-1111kers fully consider the effect of their actions on such resource 
ues. under- NEPA, eedl t I shery 1111nagenwnt p I an 111JStbe acc~an I ed by an EIS on the prOl)osed11111 

action. 

7.3.13 Fish and WIidiife COOl"'dlnatlon Act: 16 U.S.C ff661-66c 

Under the Fish and Wlldllfe COOl"'dlnatlon Act, the FWS and NMFS review and c0111119nt on the fish and
wlldllfe aspects of pr-Qposats tor work and activities sanctioned, permitted, assisted, or conducted by 

federal agencies which take place In or affect navigable waters. The review focuses on potential 
damage to fish and wildlife and their habitat and 1111y therefor• ser-119to provide some protec:1'1on t~ 
coral comnunltles from federal activities, par-tlcular-ly In near-shore waters, since federal agencies 
must gl ... due conslder-atl~n to the recomnandatlons of the two agencies. 

7.3.14 Fish Restoration and Management Projects Act: 16 u.s.c ff777-777k 

Under this Act, the Department of Interior- Is authorized to apportion funds to state fish and game 
agencies for fish restoration and lll!lnagement projects. Funds tor th~ protection of threatened coral 
coffllllJnltles located within state waters, Including lll!lr-lne areas, could be 1111deavailable under the 
Act. 

7.3.15 Memorandumof Understanding for the Managementof Marine Resources In the Flsher-y Conser-1111tlon 
Zone Between the Gulf of Mexico FIC and OCZM (NOAA> 

An agreement between the Gulf FIC and OCZM has been de-.eloped which provides for consultation and 
cOOl"dlnatlon between the two agencies regarding the conser--.etlon and ll'lllnagenwnt of 1T111r-lne resources I· 
the FCZ when they both may ha.,. planning jur-lSdlctlon. The agreement provides tor planning for- the 
orderly de"'91opment, l~lementatlon, and coordination of conser-...,tlon and ll'lllnagement measures uti­
lizing the most practical and effectl"'9 regulatory system, Including the designation of 111tr-lnesanc­
tuaries where appropriate. It also establishes a framework for- the exchange of regional and national 
marine resource policies and obJectl ... s. 

7.3.16 Memorandumof Understanding tor the Management of Marine Resources In the Fishery Conservation 
Zone Between the South Atlantic FIC and OCZM (NOAA) 

The terms of this agreement are ldentlcal to those In the Gulf FMC/OCZM nt. See aboll9, sub­agr-e ... 
s 9C'1'Ion 7 • .3. 1 5. 

7.3.17 Memorandumof Undrstandlng on Coral Protection Jurisdiction on the Outer- Continental Shelf 
Between the Bureau of Land Management and the National Marine Fisheries Service and the Office 
of Coas1'al Zone Management (NOAA): Proposed 

An agreement between BLM, NMFS, and OCZM, Is currently being negotiated which would: 1) provide for­
continuing protection and 1111nagement of al I coral comnunltles on the OCS; 2> streamline the procedure 
by which appllcatlons are reviewed and permits Issued for- activities affecting such coral comnunltles; 
-and 3> define and coor'dlnate the r-esponslbl·l ltles of BLM, lllMFS, and OCZM fo"r-the ll'lllnagement of coral 
comnunltles. Under-the agreement, BLM is llkely to relinquish par-1' of Its authority concerning the 
regulation of coral as coral F"P1s ar-e l~lemented and as marine sanctuaries which pr-eser-.,. coral 
resources ar-e designated (see Section 7.3.3>. 

7 • .3.18 Regulations and Policies on lnpor-tatlon of Corals 

Pursuant to 50 C~ 14.21Cn>, corals may be l~or-ted Into the United States at any Customs port of 
entry. Uncured corals may be l~or-ted tree (Tar-riff Schedule of the United States CTSUS)190 • .301 
whereas cut but unset pieces of finished Clo••• cured) corals suitable for use In jewelry, are subject 
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to a 2.5 percent duty (T9JS 741.15). However, when finished coral pieces are Imparted fran under­
developed countries via the "General I zed Syst• of Preference," no duty Is lmpased. Stll I anotier 
regulation applles to finished coral set In jewelry. 

within the 111anag.ementarea, corals may be Imparted Into these u.s. Cust0111s Service parts of entry: 
Wllmlngton, North Carollna; Charleston, South Carollna; Savannah, Georgia; !4l anl, Florida; Tampa, 
Florida; ~obi le, Alabama; New Orleans, Louisiana; Port Arthur~ Texas; Gal"'9ston, Texas; Laredo, Texas; 
and El Flaso, Texas. 

7.3.19 Memorandumof Understanding on Evaluating Permit Applications BetwNn the Army Corps of 
EnglnNrs and Department of C011111eree(NOAA). 

All appllcatlons for Corps of ~nglneers pennlts In a marine sanctuary wll I be_ evaluated for Impact Jn 

the sanctuary. P>-lopennlt wll I be lsst.ed until the appllcant provides a certlt.lcatlon fran the 
Secretary of Canrnerce that the proposed activity Is consistent with Tl tie I II of the Marine 
Protection, ·Research, and Sanctuaries Act of 1972, as amended, and can be carried out within the r&:Ju­
latlons pranul~ted tor the sanctuary. 

7.4 State Laws, Regulatlons 1 and Policies 

Since coral resources within state waters In the management area are limited primarily to the coastal 
waters of Florida, the laws, regulations, and policies of Flor-Ida are the only state authorities 
directly appllcable to coral resource 111anagement. Although Florida has the only direct coral protec­
tion statute, the other states In the management area do have several types of authorities which may 
provide Indirect protection to coral resources, Including: I) authorities aimed primarily at other 
marine resources or the envlro1111ent In general that ,nay also relate to. corals, e.g., fishing ;ear 
regulations, or pal lutlon control laws; 2) coastal zone management programs and related legl slat Ion; 
and 3) habitat management or protection programs. These authorities. are s1.t111111rlzed below for each
state and detalled In Appendix J. 

The first category of authorities has In most cases been Implemented for reasons not prlmarlly related 
to coral. It deals Instead with activities that create bott0111 disturbances and those which could 
potentially cont1111lnate the marine envlromient, e.g., dredging or fll llng of submerged lands, trawl Ing 
with bottom fishing gears, or discharging Pollutants (see related discussion In Section 6.2.2.1). 

Coastal Zone Management CCZM) authorities described below are In most cases state responses to t"1e 
goals and objectives of the federal Coastal Zone ~anagement Act (see Section 7.3.10). 

Habitat ,nanagement and protection l)l"ograms cited below are general 11easures applied to habitat In a 
broad sense and not corals speclflcal ly. These programs are distinguished fran the slt .. speclflc 
habl tat prograns d I scussed In Sect Ion 6.4. 

,.,.1Alabama 

Alabama has no direct coral management or protection authorities. Numerous laws and regulations con­
cernl ng fishing (Ala. Code §§9-12-90 et seq.> offer Indirect 111anagementof coral resources. ~ pro­
vi slons of the state ·111aterPollution Control Act specifically apply to discharges of oils Into ocean 
waters. Slmllarly, there are no applicable habitat prograns. Under the Coastal Area Flrotectlon Act, 
,. labarna has developed and has had federal app,-oval of Its CZM progran (Ala. Code § §9-7-10 et seq. l. 

7.4.2 Florida 

Under Florida's coral law It Is unlawful for any person to.take, otherwise destroy, sel I or attenpt to 
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sell tne follc:.lng: 1) any sea fan of the species Gorgonla flabellum, or the species Gorgonla 
.,.,,~allna; 2> any hard or stony cOt'al (Scleractlnla>; or 3) any tire coral (Mlllepora>. Possession of 
any fresn, uncleaned, or uncured speclnwn of these species without a certified ln110lce ot l~ortatlon 
frOIII a foreign country or proof that the speclnwn was taken before July I, 1976, Is also II legal. Sea 
tans or stony cOt"als 1111y be taken for scientific or educatlonal purposes only by permit from the 
Oepartnwnt of ~atural Resources (Fla. Stat. §370.114). The Florida Marin• Patrol 111.1stbe lnfort11td of 
the time, place, nwthod, quantity, and species to be collected'. Dead corals and coral rubble Cl.a., 
coral rock) 11111y be collected without a permit. It Is unlawful to taKe dead or 11 ... coral from, or 
possess ft within, John Penneka"1) Coral Reef State Park (Fla. Stat. §370.114>. By a joint managet11tnt 
agreement between the State of Florida and the National Oceanic and Atmospheric Administration C~OAA), 
state park rangers and Coast Guard personnel patrol both the State Park and the Key Largo Coral ~eef 
Marine Sanctuary (Cooperatl.,. Agr•-nt No. 04-6-158-44116 between Florida 0~ and u.s. Depart1111n't:if 
Comnarce, NOAA, and 15 C.F.R.929). 

Indirect authorities with relevance to corals Include fishery gear regulations (Fla. Stat. §370.15), 
a pel"ffllt system tor the use of chemicals to col feet marine specimens (Fla. Stat. §370.08) ocean water 
contamination ragulatlons (Fla. Stat. §370.09), and dredge and tit I regulations (Fla. Stat. §370.03). 
State habitat programs Include Aquatic Preser-..s (Fla. Stat. §258.35>, Areas of Critical State 
Concern (Fla. Stat. §380.05>, Envlron1111ntal ly Endangered Lands (Fla. Stat. §259), and State ?arks. 

Florida's Coastal r.lanagement Program has been approlled by the Office of Coastal Zone Management. 

Georgia does not ha ... any direct coral proteci'lon laws. The only habitat authority with Potentlal 
relevance to corals Is derf119d from the rlerltage Trust Act of 1975 (Ga. Code §43-2300). Indirect laws 
Include fishery gear restrictions (Ga. Code §43-900), general water quality criteria, and dredge and 
fll I permits <Ga. Code-§43-2400). Georgia does not yet ha\19 a draft coastal 1111nagementplan. 

7.4.4 Louisiana 

Louisiana has no laws or habitat programs directly applicable to corals.- A CZM program recel ... d 
federal app,-01191 In 1980, but corals were not addressed specltlcal ly. State fishing regu-latlons con­
cerning shrimp and other species provide some protection for coral CLa. Rev. Stat. §56-495>. 

7.4.5 Mississippi 

Mississippi has no direct COt"al protection laws. Habitat programs Include the Natural Heritage Trust 
ProgrM (Miss. Code §49-5-141) and protection of habitat tor endangered wlldllfe (~lss. Code §49•5-I Iii; 
thus tar neither progr• has been applled to coral resources. Fishery and pollutant regulations exist 
that ofter Indirect cor-al protection C~lss. Code §49-15-6205). A CZM progr• (Miss. Code §49-5-111) 
recelWd federal appro.,.I In 1980. 

· _7.4.6 Nor-th Carol Ina 

North Carol Ina lacks direct coral protection laws but Is well represented by laws, regulations and 
policies providing Indirect protection. Besides having a federal ly-appro ... d Coastal Management 
Program, North Carol Ina also has three habitat programs (Nursery Areas, Research Sanctuaries, and 
Underwater State Parks> and numerous flshl~g gear regulations (15 N.C. Admln. Code 38>. 

7.4.7 South Carol Ina 
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South carol Ina also lacks direct coral !lllllnagementor protection laws or regulatlons. General nabltat 
progr•s are In operation thra,gh the Herl tag• Tl"'ust Progra,i to protect natural c1reas or feat1res 
cs.c. Code §51•17-10). A state coastal ,ienagement progr1111with sections on wl ldtlfe and fisheries, 
dredge and f 111, and geograph leaf areas of part lcu tar concern, among others, has been c1dopted and 
received federa~ approval In 1979. Regulatlons fol"' fishing gear cs.c. Code S50-17-1000l, pol lutlon of 
ocean watel"'S cs.c. Code §45-1•13) and the use of poison, elec:trlclty, and explosives (S.C. Code 
§50-13-1420 and 1440) also may provide some protection to coral. 

Texas has no direct coral protection laws nor any habitat progra11s of relevance to coral resources. 
The "!te does, however, have regulations on fishing (Tex. ?&W Code §77), ocean pol lutlon (Tex. water 
Code ;26>, use of electroshock (Tex. ?&W Code §66), and dredge and flt I activities (Tex. ~at. Res. U3l. 
The rexas Coastal ~anagement 0 rogra,i has canpleted a revised plan but has not yet submitted It for 
federal approva I. 

7.5 Local Authorities 

As mentioned above, of the states In the study area, extensive coral habitats are found only In the 
territorial seas adjacent to Florida. eurtnennore, within the territorial seas adjacent to Flor-Ida, 
ex-tensive coral habitats are limited to tne southerrmost area of those waters. Therefore, only In 
southerrmost Florida could local authority to manage coral resources be assert«s. 

within Florida, the right to regulate tne taking or possession of saltwater fish Is expressly reserved 
by the state (Fla. Stat. §370.102). However, since the definition of saltwater fish does not Include 
coral, a county or other local 30verrment in Florida coul:1 assert the authority to regulate the takl"9 
of or provide for the protection of coral resources [Fla. Stat. S370.01C2ll. As of the present time, 
no county In Florida has chosen to do so. Prior to the passage of the state coral protection statute 
In 1976, several southern Florida counties, Including Dade and Monroe Counties, had considered 
teglslatlon designed to protect coral resources. It was decided, however, that .stat•lde protective 
legislation woul:I prove more effective. 

Although local f I sher I es reguatlons have been preenpted by state law sl nee 1973, general state laws of 
local application were not affected. In tact, In many Instances the state code has adopted what were 
previously local regulations as state laws of local application. An example which may be relevant to 
coral resources, Is the prchlbltlon on spear fishing In certain areas of Col lier and ~onroe Counties. 
Spearfishing Is prchfblted within the boundaries of John ?ennekamp Coral Reef State ?ark, al I watel"'S 
of Col lier County and the uppar Keys In Monroe County, which Includes al I saltwaters beginning at the 
county line be1"tteen Dade and Monroe Counties and running south, Including al I of the keys down to and 
Including Long ~ey (Fla. Stat. S370.172(dl(lll. The large number of local regulations and general 
laws of local application, together with the ambiguous language used in many of these statutes, often 
makes It difficult to detennln• exactly which regulations are applicable at the present time. For 
example, the possession of any fishing seine or net In any county In which such possession Is prohi­
bited Is also II legal by state law [Fla. Stat. S370.08Clll. Fran conversations with state and local 
offlclals, however, It does not appear that any other regulations are applicable to coral resources. 
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8.0 DESCRIPTION OF FISHING ACTIVITIES AFFECTING THE STOCK(S) C(J4PRISING THE MANAGEMENT UNIT

a.1 Hls1'ory of Exploltatlon 

e.1.1 Development of the Industry 

Historically, the collect Ion and sale of corals fran dCIINstlc-waters has been center«! ara.ind tne 
coral rHfs and patch reefs of the Florida Keys. ,,.,_here else within the geographic ba.indarles of tne 
Unit«! States' FCZ Is coral diversity and abundance as high, nor coral canmunltles so close to snore. 

C0111111erclal Interest In Fl~rlda corals Is a relatively recent phencimenon. Although Indian middens
scatter«! thra.ighout Florida contain coral frag•nts, the .first acknowledged market for shel Is and 
corals (which are nonnal ly categorized together In the curio business> was In· 1829 In Key ~est. The 
Industry expanded In propor-tlon to the tourist business. 

Since the onset of a real coral fishery, a .time somewhere past-1900, corals were collect«! primarily 
as bycatch with fish and assor-ted shel lflsh Cloblters and snapper, mainly). Even during the peak In 
Florida coral marketing, no rrcre than three or tour people earned the bulk of their lncane fran 
corals. Collectors were often the dealers since the Industry was smel I and undlverslfled. 

In the 1930s and 1940s, coral harvesting was paorly mechanized and highly labor Intensive. The rrcst 
canrrcn gear was a dragging hook towed fraa a small boat. Most participants In Florida were blacks, 
some displaced fran the Bahanas. Divers e,cl sted but technology 11ml ted their success. 

By the 1950s, the Industry had e,cpanded only sl lghtly. Most harvesting and marketing was seasonal, 
limited to the winter rrcnths of peak tourism. Even at this time, the Miami area ca.ild supp0r-t only 
thrN wholesale dealers. Those dealers concentrated on six Atlantic species: elkhorn (Acropora 
palmate), staghorn CAcropora cervlcornls>, fire coral CMlllepora alclcornls>, flower coral CEusmllla 
fastlglata>, pll lar coral CDendrogyra cyllndrus>, and lettuce corals CAgarlcla agarlcltes>. Corals 
w_ere received fran the domestic sector vi a smal I boats fran the Keys or fran th• Bahanes as a bycatch 
on a variety of fishing vessels. 

An e,cpansl~n of the coral Industry fran the mld-1950s to the present accanpanled the perfection of 
canpressed air or SCUBAdiving systans. Stll I, most corals were collected par-t-tlme by people using 
then as an lncane supplement. lnves1'nent for special vessels or equipment was low. Use of tne diving 
gear made dives to e,cploltable areas as deep 

••r•
as 30 111 (100 ft) ra.itln._ The elC'tent of the harvest Is 

unknown because no statistics recorded. 

Untll the 1970s, the vast 11111Jorltyof coral col lectlons were Intended to be marketed as curio I tans. 
Usually, the pieces were cleaned with bleach and dried to enhance the Intricate coral skeletons. 
lllllllldlately preceding the Ftorlda laws, about 18 to 20 divers supplied shells and corals to retallers 
In the south Florida area (Casey, 1979, personal can111.1nlcatlon>. Corals were sold rnostly (85 to 90 per• 
cent)- to tour I sts for both aquarium and curio use. Jaap ( 1979, personal can111.1n I cation) oblerved
collectlons of Agarlcla agarlcltes, Eusmllla fastlglata (flower coral) and Acropora palrnata fran 
Eastern Samba Reef. Recent markets, however, have been altered In resp0nse to state and federal laws 
(see above, Section 7.3 and 7.4). Legal prohibitions on coral eol lectlon In al I Federal waters (prior 
to the United States v. Alexander declsl~n> as wel I as Florida's state waters have essentially ended 
collection of corals In the management area for sale as curios. ~oncern has been expressed tnat a 
black market Industry continues to exist based on corals paached fran the Flor-Ida reef tract and sold 
In U.S. shel I shops; however, llttle hard evfjence exists to substantiate these clalmsG However, 
Davidson (1979, personal canmunlcatlon> has observed tnat Acropora palma1a Celkhorn coral) has been 
poached at Sanbrero Reef In the Florida i<eys, primarily by local residents and not tourists. "4any 
danestlc corals are the same as Caribbean species, and Identification as to origin Is dltffa,lt. 
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Agatlzed coral Is dredged from a sffltl I offshore area on the west coast of Florida. ?of I shed pieces of 
the fossilized coral are ad14rtlsed as har ... sted "fresh dally" from Tall¥)a Bay and sold as ''i"aeii,a 3ay 
Coral." Prices of the earrings, necklaces, pins, and other jewelry Items range from S5.00 to s1s.:o 
per piece. 

A small conrnerclal fishery for octocorals was de.,.loped by ~rlne fife collectors In the late 1970s 
for 11 ... exhibit In private and public aquaria. Small, specimens were utilized, and the known narll@st 
rs probably under 6,000 colonies per year (H. ~eddern, 1979, personal cormiunlcatlonl. 

e.1.2 Col lectlon Techniques and Practices 

Interviews with participants In the coral Industry permit reconstruction of a typical collecting 
119nt~re. A reef zone with ITl!lrketable size and quality corals would be located by a df.,.r team, often 
towed behind the boat by a rope or In an underwater diving sled. The selected area would then oe 
,narked by buoys. using the boat as a base, di11ers would proceed to collect ten to 30 pieces of coral 
depending on size and weight. It was generally accepted that a slightly Sffltller catch would reach 
port 110re safely than a larger catch due to reduced breakage In transit. 

9ecause aesthetics are of prlffltry 111¥)ortance In ITl!lrketlng coral, collectors ha.,. always clallTltd to be 
extremely s.lectl.,. In picking coral specl1T1tns. lmnadlately preceding the 1976 Florida coral law, 
highest prices were always paid for symmetrical head corals and coll¥)1ete branched species, while 
medium sized pieces suitable for aquar~a or shel.,.s co1111111nded 110st of the ffltrket. With these 
constraints, dl.,.rs reportedly rejected 60 to 80 percent of the llvlng corals, usually because of 
asymmetry or size o.,.r the desirable size and weight llmlt of about 40 cm (16 lnl dlarNtter. The 
nlghly sought medium-sized pieces, 15 to 20 cm (6 to 8 inl In diameter, commanded prices ranging from 
S5.00 to St.00 each at retell, whlle wholesalers reportedly ranged from S.20 to S.35 per pound (Perez 
and Dewyer, 1979, personal cormiunlcationl. 

During a collecting dl11e, most d.i ... rs used a small crow bar, poker, or saw to dislodge the coral 
piece. Saws were especially useful In removing branches off elkhorn and stagho~n corals. After 
cutting or prying loose the coral pieces, they were either pl led in a central location and a net or 
bucket was lowered to bring the take aboard ship, or each piece was taken to the surface as collected. 
~urlng transit to the cleansing and processing facllity, all pieces were co11ered by wet burlap to pre­
.,.nt desiccation. 

"4ost collectors In Florlda sold clea"ed corals to dealers. After returning to port, pieces were 
soaked In freshwater and/or bleach to remo.,. the polyps, and dried. Cleaned pieces brougnt higher pri­
ces than raw corals. Generally, the freshwater soak lasted one day, followed by one-half day In 
bleach (sodium hypochlorltel. 

Corals collected In Florida were usually channeled to customers by the collectors themsel.,.s, or by 
sffltll trucking firms. Dealers from elsewhere In the United States often 14ntured to the Floriaa docks 
where trailers and trucks were fllled with freshly cleaned pieces. ~egara1ess of the technique, the 
fragility of coral usually resulted in an unKnown percentage of breakage during transportation. 

~any corals sold In domestic curio shops originated In foreign waters. Shop owners frequently 
ill¥)orted stocks from Haiti or the Phil lppines. The continued avai laoil lty of ~hlllppine corals is in 
douot due to tne apparent decline in tnelr coral stocks and possible restraints on co~al exports 
(Casey, 1979, personal col!ffl.lnlcatlonl. 

Coral har14stlng In Florida proceeded unrest~alned from Its t:,eglnnlng until 1976, whereupon the :u~er 
Continental Shelf Lands Act COCSLAl regulations prohibit~ tne destruction, alteration, or collection 
of c;oral associations In federal waters. Inside state waters (3 nm.or 4.8 km on the Atlantic coast, 
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9,,. or 16.7 knl on the Gulf of Mexico coast>, collections were legal except In Florida where a serf• 
of successlvely strlcteF laws were passed In the early 1970s. The federal and state laws sel"'Ved to 
pralllblt coral harvesting without a permit and, hence, collapsed the Industry. 

e.2 Domestic C0111111erclal and Recreational Fishing Activities 

Whereas the preceding Section 8.1 sin1111rlzed the history of domestic fishing for corals, this section 
shal I address al I current actlvltl•• Since state and federal law has until recently pralllblted col­
lec:1'1on of corals In most of the management area (unless a permit Is obtained), this discussion Is 
necessarlly brief. 

. . 
e.2.1 Participating Us.,. Groups 

Prior to the decision of United States v. Alexander In Septenber of 1979, al I user grca,ps collect Ing 
corals legally within the :nanagement area did so by pennlt fran the Bureau of Land ManagementCBLM; 
under regulatory authorities of the Outer Continental Shelf Lands Act of 1953>, or the Florida 
Oepal"'t'fflent of ~atural Resources(~~. FloFlda Statutes, Section l70.l14). 

Col lectlons authorized by a federal permit are s~rlzed In Table 8-1. Note that Table 8-1 also 
Includes actlvltl• pennltted for altering (e.g., dredging) regions In which corals are known to 
exist. Al I user grca,ps either collected or lnad119rtently disrupted corals for scientific studies. 
With the exception of the two pennlts granted to Texas A&M University, which supplied corals to 
slmllar contracts, no business or econanlc relationship exists between the permits or user grca,ps. 

Florlda permits have been Issued on 24 occasions as of Decanber, 1979 (Futch, 1979, personal 
can111Jnlcatlon>. Each of those pennlts (see Table 8-2 tor examples>, was Issued to lndlvlduals or 
Institutions associated with teaching and/or researd't. For example, universities and public aquaria 
owners have been pennltted to collect representative specimens of the Florida coral canna,nltl•• 
[Note that aquaria owners, e.g., Sea world Shark Institute, are turning Increasingly to synthetic 
corals cast of concrete or plastic to avoid pennlts and to extend the "llf•" of their di splays.I 

Another user grca,p with unquantified but which could have significant Impact on the resource are 
recreational and canrmrc:lal collectors not holding a val Id permit. In Florida, this Is an offense and 
Is most canl!Dnly enforced In managedareas, such as ~•Y Largo National ~arlne Sanctuary, where II legal 
taking accounted tor 8.6 percent (seven of 50) of the Infractions In 1978 (Qil len, 1979, personal 
canmunlcatlonl. Spearfishing and possession of spearfishing equipment accounted tor 7l percent of the 
60 arr•ts. A similar ratio of coral to total arrests was reported In John PennakampState Pal"I(. 

Poaching has been ascribed to both smal I-scale recreational and large-scale can1119rclal taking. 
Recreational harvests are mostly by divers and snorkelers who collect pieces of corals as 11011entos. 
Conversely, can1119rclal collections could be 1irec:t supply channels to shel I shops. Very llmlted data 
exist on either facet of th• pcHchlng Issue. 

No data are avallable on the legal harvest of corals In the FCZ since the United States v. Alexand.,. 
decision relleved BLM of Its broad authority to Issue coral permits. Because the decision and Its 
ettect on federal regulation Is not -.,1.:lelt known, there has been II ttle evidence of resinptlon of 
coral harvest In unregulated federal waters. 

Marine llfe collectors, are presently takir,g some unregulated octocorals tran Florida's territorial 
sea and adjoining fflderal waters. 

The colonies are usually collected by SCUBA divers, maintained allve and distributed In the aquarium 
trade_along with marine trcplcal reef fishes. "lost of the pr-Oductlon Is utilized donestlcal ly, tnough 
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one col rector- r-epor-ts Eur-opean sales. Collectors r-ecelve one to two dol lar-s per- colony fr-an who le­

sal er-s. 

Col lectlng Is r-epor-ted fr-an off Palm Beech and Ft. Pierce, Flor-Ida. Swfftla and Nlcel la ar-e r-ec,orted 

by dlver-s to be·can1T0n off ?aim Beac:l'I I" dusltles of 75 to 100 l"dlvfduals 1" a fifty-foot squar-e 

ar-ea. The collector- estimates that only five per-cent of the lndlvlduals present ar-e aest'letfcal ly 

sul table for- aquar-lum exh lbl t. 

Off ~aim Beach, these deepwater- gor-gonlans (Swlftla, Nlcella, Olodogorgla, and Lophogorgla> ;r-ow ~" 
areas of er-oded sol Id r-ock r-ldges essentially devoid of stony corals. These gor-gonlans do "ot usually 

occur- on the shallow high-pr-of lie r-eefs and ar-e not used as shelter by fishes, sl"ce they offer- sca"t 

pr-otectlon fr-an t'le constant water- cur-r-ent of the Gulf Str-ea,i flowing acr-oss the ar-ea. Otner- Inshore 

s;:,ecles are collected off the Flor-Ida Keys and In Dade and Br-oward Counties, Flor-Ida (Henry Fedder-", 

1979, personal ;anmunlcatlon). 

Although SOffle species rnay occur just below the low-tide llne, apparently most of the collect Ing Is 

done at jepths "ear- 60 feet and In the ter-r-ftor-lal sea. 

Two of the collector-s Indicated t'lat they used llmlted quantities of r-ose cor-al, Manlclna aer-olata, In 

accllrnatlng butter-flyffsh to labor-atory foods (see also Appendix 0). Quantities used wer-e r-eportedly 

"ver-y sma I I" but unspecf t I ed, and none was of fer-ad for r-esal e. 

A I I the co I lector-s sur-veyed are engaged In the J ,- tr-ade on a year•r-ound bas Is. Weather- does not se911 
to inter-fer-a with their- col lectlng oper-atlons or- their- market dlstr-lbutlon activities. '" addition, 
no sl;niflcant seasonal var-rations In pr-oduct supply or- demand wer-e evident. Other lndustr-y studies 

suggest that the :rost intense collecting activities occur thr-a.,ghout spring, su1111111r, and fa! I,
altnough demand tends to deer-ease bef'treen June and August (Hess and Stavely, dr-aft menuscr-lpt>. 

A bycatch of ~ctocor-als and occaslonal ly stony corals Is made by vessels tr-awl Ing for shr-lmp, gr-a.ind• 

fish, and scallops. Leptogor-gla (sea whips) and Renllla (sea pansies) may be abundant on the tr-awllng 

grounds. Whtie shr-fmper-s sor-t their- catch and dlscar-d the unwanted byeatch pranptly, gr-oundflshennen 

and seal loper-s most otten land total catches unsorted. In the latter cases the corals ar-e kl I led. 
There is no estimate of the coral catch fran these vessels. Ther-e ar-e approximately 40 seal lop and 

groundfish vessels In the management ar-ea. 

8.2.2 Vessels and Fishing~,. 

As evidenced by pennlts fr-a11 the SLM (Table 8•1> and Flor-Ida 0~ (Table 8·2>, corals and ot~er bentnos 

are collected by tr-awl, dl"edgl, or diver- (sa-, h1111rnerand chisel, c.-owbar, hand), by a var-lety of 
scientific endeavor-son vess.ls ranging tr-an srnel I fishing boats to lar-ger r-esearc:h vess.rs. 9ottan 

trawls In the ~anagament ar-ea often entangle some pieces of corals but nearly always at the expense of 

the net In the Instance of stony corals. !Jredges are slmllar-ly Inefficient and damaging. In sumrrery, 

divers ope.-atf"ng fr-an smal I craft, often with private owner-ship, appear to be the major collectors. 

8.2.J Employment In Recreational and Comme.-clal Seetol"s 

The co.-al-r-elated lndustr-y within the ~anagement area Includes several coral user groups: 1) shel I 

and coral shops which sell :!0Stly l;npor-ted cor-als; 2) glass bottan boats; 3> snol"kel, and dive boats; 

4 > t.-op I ca I f I sh bus I ness; and 5) pa.-ty boats that depend g.-eatl y upon II v Ing cor-al s and col"a I reefs. 
Since t'lese sector-s are almost entlr-ely nonconsU111ptlve r-esource user-sand ar-e .-elated to the econanlcs 

and business aspects of the industr-y, as wel I as flshlr,g activities, they are discussed below In 

Section 10.1. 



Table 8-1. Su,..ary of coral per � lts Issued by the Bureau of Land Manage111Bnt. 1977 to 1979. 

GROUPPERMITTED 

EFFECT~VE EXPIRATION 
DATEOf DATEOf COLLECTION/ALTERATION 
PERMIT PERMIT AAEA SPECIES 

QUANTITY 
(kg) USE 

EST. 
VALUE 

COLLECTION 
GEAR 

Texas AIM Unlwrslty 
College Station. Texas. 

10/27/77 10/27/78 E. flower Gardens 
offshore shelf of 
Texas/Louisiana 

Madracls � lrabllls 
Montastraea cawrnosa 
Montastraea annularls 
Dlplorla strlgosa 

18 
9 

Bloassay:research on 
behavioral and rmrtal 
effects of drllllng 
fluids on corals. 

$100 DI"9rs, 
hand 

by 

Texas lnstru11&nts. 
Dal las, Texas. 

7/21/78 7/21/79 Southeast 
E� bay•nt 

Georgia no collectlon 
only alteratlon 

proposed, Dredge and trawl studies 
of eplbenthlc and de•rsal 
biota. 

Botto11 trawl 
and tulllbler 
dredge. 

Texas A&M Unlwrslty 
College Station. Texas. 

8/18/78 8/18/79 Northwestern Gulf 
of Mltxlco hard banks 

Dlplorla spp •• Montastraea 
spp •• Colpophyllla spp. 0 

Porltes spp •• Madracls 
spp •• Mlllepora spp. 

2 Study of the geology. 
ecology, hydrography, 
and che� lstry of hard 
banks. 

a DI wrs. 
hand 

by 

U.S. Geological Surwy 
Mla� I Beach. Florida. 

8/21/78 8/21/79 Offshore 
Florida 

Key Largo, Nontastraea annularls }60 Cores of coral heads 
to study growth rdtes 
and Indices ot stress. 

0 Corer 

Continental Shelf 
Tequesta, Florida. 

Assoc. 9/19/78 9/19/79 Southeast 
E� bay•nt 

Georgia no collection proposed, 
only alteration. 

Dredge studies of epl­
benthos and llthotype 
of substr11te. 

0 Dredge 

Dauphin Island 
Dauphin Island, 

Sea Lab 
Alaba111a 

10/1}/78 10/1}/79 Florida Middle 
Grounds 

unspecified corals 25 Unspecified studies 0 DI wrs. 
ha-rand 
chlsel 

by 

Source: Adams, 1979. personal co--.inlcatlon. 



Table 6-l. Su1111Mry ut ruprulientdtlw i:urdl vonnlh lssuud by t1111 florldd IJupdrt0:111t ot Ndturdl Husuuru1s, l<J/b tu l<Jl<J. 

GUOUf' PEl<M I f H.O 

EffECJI VE 

DATE Of 

PLHMI f 

John C. Noyo!". 

fl!ah Col lect<>r 

ft. Lauijurddle, florldd 

7/26/76 

Robert Glnsbury, Ph.D. 

Uni wrsl ty of Mldml 

Mldml, florlda 

5/19/76 

E!".tur c. Putttrs 7/7/7tJ 

Uni wrsl ly of Suuth t lorldd 

~t. Pu tur sburg, flor I dd 

Hobert Mann Ix 

florldd 1Jepdrt0:1nt 

Trdnsµortdt Ion 

Mdrdthon, florldd 

of 

7/21/7tJ 

Hruct1 Chdlkur, Ph.D. 

Uni wrsl ty of Mld,nl 

Miami, I lor ldd 

1/'ll/"/6 

Charlt1s ~rrlson, IO/b/7tJ 

Jamtts t:.spy, anil 

Mdbal Ml Iler 

0 permits) 

Oadtt County Public Schools 

l:nvlrunna,ntdl. Educdtlon Center 

MI aml , f Ior I dd 

EXPIRATION 

OAIE Of 

PEHMIf 

b/jO/"/<J 

6/}0/7<J 

6/J0/79 

6/J0/79 

b/j0/]':J 

6/30/79 

COL.UCf ION AHEA 

I'd tch rt11~f s off 

llru.,11rd County, 

florldd 

Huu f s dnd hdrl.l 

grounds nuar 

Tawrnlt1r Key 

Atlantic side of 

Wust Summsrland 

Keys; reefs and 

pdtch ruef s ott 

Kt1y Wu!"at 

Shdllow fldts In 

Melrdthon arud 

Kt1y Ldryo, 

P1:111Sdcola, and 

Pdlldffld City 

Not listed 

Sl'lCll:S 

Nut specified, but 
11Sffldll llw 

spuclmuns" 

Mdrdclna aerolatd 

dn<I other SC I er dC-

tlnlans 

Acropora pdlllldta, ~-

cur vi corn Is, 0 I chu-

co1:mla s.tokt1sl I, 

Q.!.J~lorld labyrlnthl-

-~~~~. 1-dvla tra~um, 

~~~llnd dltfus.11, 

M,m le Ind art1olata, 

Mudndrlnd moandrltes, 

Porltt1s s.pp., Montas-
~ spp., Slderastrea 

spp. 

Manlclna aerolatd 

Montastraea spp. 

Porltes porltes, 

Acropora cervlcornls, 

Mdnlclna aerolata 

Only dedd coral 

QUANTI IY 

(k!:j) 

Not to excuud 

jij speCIO:lnS 

About 4.0 k!.J of 

edch sped us 

Not noru thdn 

O. 9 k!J 1-11:ir 

speclus 

16 ffldture 

specimens pt,r 

nonth 

Not to t,xceed 

25 specl0:111s; 

I ky total wt1t 

weight per trip 

Not specified 

USl 

In display!". dt the 

Nuw Enyldnd A~ua~lum, 

&ston, Mdss.dchusetts 

Scientific rust1arch 

a(ld uducd t I on 

Sclt1ntlflc rus.earch 

on cordl patholoyy 

As a tool.I source 

tor marine species 

belny 111c1lntdl11ed In 

ldbordtory 
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Not listed 

Not llsted 
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There Is no direct •ploy111ent In collecting, processing, or marketing domestic corals. Scientists and 
vessel cr•s lnvol"'9d In penaltted coral collections do not participate In the fishery on a ful I-time, 
caamarclal, or recreational basis. Harvest of octocorals by marine llf• collectors Is In conjunction 
with fish col lectlon. 

8.2., Fishing and Landing Areas Utilized Throughout the Range of the StockCs> 

Pennltted collections within the 111enag9111ent area are concentrated In several zones as detennlned by 
scientific Interest and biotic diversity. As noted In Table 8-1, BLM pennlts Indicate Interest In t~e 
hard banks of the nor-tnwestern Gulf of Mexico, the Florida Middle Grounds of the eastern Gulf, and the 
Florida reef tract. Secondary Interest Is apparent on the Blake ?lateau off the southeast United 
States but research there Is directed at eplbenthos and tint I sh, with corals ass1nlng an Incidental 
role. 

Corals collected by pennlt are usually landed at the home por-t of the research or educational 
Institution. No por-t Is differentiated fr-an another on the basis of. fishing areas or other factors. 

Marine llte collectors of octocorals are 1110stlyrestricted to south Florlda. 

8.2.5 Conflicts Among Domestic Fishermen Involving C0111petltlon for Fishing Areas, Gear Damage, etc. 

Several conflicts lnvolvlng corals have _been Identified. Section 6.2.1 on fishing relationships, 
discusses some potential repercussions of various man-made Impacts on the biotic c011munlty. Conti le 
Including canmerclal and recreational fishing directly over coral assemblages, r11110val of animals, anc­

\
many related Impacts are discussed in this section. ., 

Other potential contllcts among users •oulj Include those between consinptlve and nonconsinptlve 
users. 9ecause corals In the area described In this F"P are unmanaged except tor stony corals and sea 
tans In Florida's terrltorlal sea, a resi.mptlon of harvest In the FCZ could bring about major Interest 
conflict between these two groups. Even a 1110derate level of harvest by canmerclal and recreational 
collectors could destrOf the aesthetic value for the noncons«.nptlv• users (diver photographers, glass 
bottan !X>at viewers, and other coral_ and fish watchers). This Is an example of shor-t-tenn versus long­
tenn benet I ts due to the slow recovery rate of coral. 

8.2.6 Amount of Landings/Catches 

Coral collections governed by pennlts specify the amount of corals to be collected and where the 
col lectlon wl 11 oca.ir, among other lntonnatlon. Using that lntonnatlon, S0111e land I ngs data can be 
generated tor eac:n specl• and land Ing area. 

Bureau of Land Management pennlts show a total harvest of about 387 kg (851 11:9) tr-an at least six 
specl•, lncludl119 on• Mii leporlna and five Scleractlnla (Table 8-3>. Florida col lectlons, I lsted as 
pieces on SOllle pennlts and weight on others, •ere 77 pieces and 46.1 kg (IOI 11:9) tran about 28 s~ 
cles (Table 8� >. This harvest was conduct~ over a thr..-year period and was used for scientific and 
educatlonal purposes. 

A small canmerclal harvest of octocorals by marine II fe flshennen for use In the aquarium trade has 
been Identified through an lntonnal survey of the membership of the Florida ~arlne Life Association, 
Inc. by Dr. Henry Feddern, 1979 (personal canmunlcation). Ap,:roxlmately 75 percent Is estimated to 
cane tr-an Florlda's territorial sea, and tne rsnalnlng 25 percent tran the adjoining FCZ. On an 
annual basis the catch Is estimated to be: 
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Number eolonles per year 

.!2!!l. fB. 
Leptogorgla vlrgulata 250 63 
Brlareum asbestlnum 120 30 

Telesto rl lsel 2,0 60 

Rent I la mul lerl 1,250 313 
DIOdoqorgfa no<lullfera 1,140 285 
NI eel la setunlttl 510 129 

SwI ft I a exserta 1,100 275 
Lopnogorgfa eardlnalls 1,200 300 

Lopnogorg I a ~ -22. ----1 
Totals 5,845 1,,63 

The same group of ffshennen had also col leeted a smal I, unquantified amount of rose coral for use as 
food for juvenile tropical fishes. Other smat I stony corals were collected tor aquarium di splay. 

B.2.7 Assessment and Specltfeatlon of the u.s. Estimated Q01119stfe Annual Harvest 

The harvest of coral can be aeeanpf I shed fron smaf I boats as wel I as larger vessels. Divers and swl:n­
:ners wading tran shore are also able to take coral. Oc:mestle users have the capacity and are fut ly 
able to harvest the amount of OY as Is provljed by this plan. 

The expected d0111estlc annual harvest Is that ~unt provided as optimum yield. 

8.3 Foreign Fishing Activities 

There Is currently no foreign co~al fishing within the management area. 

Table B-3. Sumrrery of corals to be c:of lec:ted by ·species and state (as of ~ebl"Uary 1, 1979). 

ApproxI-nate 
Species A.inount Landed (kg) StateCsl Landed 

Se lerac:t In I a: 
Madraels mfrabllls 18 
Montastraea cavernosa 9 

~ntastraea annularls 369 Florlda, Texas 
Olplorla spp. <1 Texas 
Colpophyl I la spp. <1 Texas 
Porltes spp. <1 Texas 
Madrae Is spp. <1 Texas 

Ml I leporl na: 
Ml I lepora spp. <1 Texas 

Unelasslfled: 
''assorted spec:Ies" _1l Alabama 

about 423 

Source: Tab le 8-1. 

8-8 



8.4 Interactions Between Domestic and Foreign Participants 

Because there Is no foreign fishing activity, there are no Interactions between t!ie torel,;n and 
danest le f I sh Ing sectors. 

B.5 00ffl8stlc Processing Capacity 

The processing of stony corals for exhibit or di splay Is a simple process •hlch may be done aboard 
smal I boats or in the back yard. The d01Mtstlc annual processing capacity exceeds the present 
available supply and that •hlch Is to be available as optimum yield. Danestlc proces3fng relies 
heavily upon Imported co,:-als for orn.snental and pnannaceutlcal use. 

./ 
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TABLE8-4. Summary of corals collected under Florida OHRpenuits based upon pennit applications. NlJTlbers are 
approximate. Colonies or pieces referred to in each column are from different collections (!lata 
fro,1 f u tcii, I 979, persona 1 coi•nun i cation). 

-----

No. to be LJeight to be No. to be Weight to be 
Co11ected Co11ected Collected . Collected 

Species ( if specified) ( if specified) Species ( if specified) ( if specified) 

Hi 1 leporina Montastraea cavernosa - 1 
Millepora alcicornis 3 - Ocul ina varicosa 6 -
~i llepora s_quarrosa 
Mi1lepora coo1planata 

2 
2 

-
-

Ocu l ina diffusa 
Colpopnyllia amaranthus 

-
2 

1 
-

Colpophyllia natans 2 -
Scleractinia Solenastrea hyades 6 -

Cladocera arbuscula - d Favia fragum 2 I 
Pori tes spp. - 7 Phy11angia americana 2 -
Acropora cervicornis 3 I rtanicina areolata 5 3 
Ac ropora pa lma ta 1 l Scolymia lacera 2 -
Siderastrea siderea 6 1 Diploria laliyrinthifonuis 1 I 
Siaerastrea raaians 9 1 tteandrina meandri tes - 1 
Dlc~ocoenia stol~esi i (j I 
Agaricia a9aric1tes 2 - Gorgonia 2 -
Montastraea annularis 1 1 

·- ------··· 

Unspecified 6 241 
0. 12 

TOTALS 

No. to be Collected (if specified) 77 pieces 
Weight to be Collected (if specified) 46.1kg 

l • Including_Montastra..e.a annularis.., H. cavernosa,P()rjtes porite~. Aerppora cervfcorn1s, ~nd Mankina areolata, 
neasured 1n wet we19ht. 

I 
- . Including~- annularis, ~- cavernosa, ~- porites, and~- cervicornis. Measured in dry weight. 



9.0 DESCRIPTION OF ECONQ,tlC CHARACTERISTICSOF THE FISHERY AND RESOURCE-

9.1 Dolllestlc Use Sector 

The cor-al r-esour-ce dltfer-s ,fr-an the tr-aditlonal fishery l"'esour-ce because Its pl"'lnclpal value lies In 
nonconsumptlve ules whel"'e It provides habitat fol"' other fishery l"'eSOul"'ces and 1"'8Cl"'&atlon for col"'al 
watchel"'Se 

'4uch of the data used for prepa,-Jng this section were ot7t'alned tnra.igh Informal telephone 1:itel"'Vie,s 
tailored for use with each business type or- user gra.ip. Table 9-1 II lustrates the 100 pel"'cent tar-39t 
survey sample (1.38 flnns> as wel I as those parties contacted (68 or 49 percent) and tlnal ly Inter­
viewed (53 or 38 percent). The Councils att1111ptec:1to contact approximately 87 flnns. These busi­
nesses were selected l"'andanlf f,-011 telephone di l"'ectol""f yellow page 11 stings and supplemented by 
additional ,-efer-ences provided by sul"'vey ~articlpants thanselves. Approximately 78 pel"'cent of tne 
coral user gra.ips contacted wel"'e Jntel"'Vlewed. 

Table 9-1. User gra.ip Cf Inn) sample, cont~ts made and lntel"'Vle,s conducted by state within the 
manage111&ntar-ea$ 

FIRMS FIRMS 

~ TARGETSAMPLE ~ CONTACTED• ~ INTERVIEWED.. ~ 
(No. Local ltlesl C ~ " B A B C D A B C D .. 
N. Carol Ina 2 2 2 7 0 0 3 

{2) 

s. Cal"'OIIna 2 2 2 2 8 0 0 0 0 0 0 
( I l 

~eol"'gla 2 3 3 9 2 3 7 1 2 5 
C 1 > 

!='I or Ida 26 18 14 17 75 14 9 5 8 36 12 9 2 8 31 
C 14) 

~labarna 2 2 2 2 8 4 0 0 0 0 0 
C ll 

"4isslsslppl 3 6 0 3 0 
(3) 

:.out slana 3 6 ') 0 2 3 0 0 0 2 2 
(3) 

Texas 

TOTAL 

6 4 5 4 

41 33 30 34 

19 

138 

4 3 2 2 

21 16 12 19 

11 

68 

3 2 2 

14 15 7 17 

8 

53 

• 48 pe,-cent of Target Sample (does not include al I attanpted contacts)
•• 41 l)ercent of Target Sample 

Legend: A - T,-opfcal Specl!Mn Enterpr-lses C - Char-tel"'boat Jpe,-ators 
B - Diving Shops and Schools 0 - Coral Wholesalers and Retallel"'s 



9.1 • 1 Har 11est and Con su"'Pt I ,.. uses 

A1o11llabl• data Indicate the present har ... st of corals from the fishery described within this plan 
Jn1101.,,.s scientific and educatlonal use, and some limited commercial use of octocorals In the aquarium
trade. The potential exists, howe11er, for har11est of corals from the FCZ where not prohibited oy 
Florida's possession law. 

9 0 10 10 1 Sclentlflc and Educatlonal Har11est 

Based on permitting systems which provided for 11Cst of the known use for scientific and educational 
purposes during a three-year period, the har ... st of stony corals Is only abOut 140 kg. per year. 
Another 2,500 colonles of octocorals Is estl11111ted to be used annually for this purpose. The ..elue of 
the lndlvldual colonies ranges from Sl.50 tor sea pansies to much higher prices for stony corals 
depending on the size arid condition (see Table 9-7>. 

There Is a potentlal use ~t octocorals In the phar:naceutlcal Industry where research Is presently 
underway. Prost~landins, typlcal ly mam1111llan coni,ounds, were a rrejor dlsco.,,.ry from a gorgon Ian 
(Plexaura ho11Cmalla). They are a11Cng the IICSt potent blologlcal 1111terlals known. Upon purification, 
these ram1trkably "'9rsatlle wide spectrum drugs stlrnulate uterine contractions to Induce labor and/or 
ther-apeutlc abortion, speed heallng of stomach ulcers and re1,19rseeffects of cyanotlc congenltal heart 
disease. They 11111y be used In the future to Induce heat in lf1,19stock, tr-eat nasal congestion, astl'IIM, 
and r-heumatold arthritis and lower blood pressure (Arehart-Trelcnel, 1975>. Pike (1974) r8ffll!lrked that 
In considering the mar-Its of obtaining a dr-ug fr-om the sea, It Is worth weighing the ecological factors 
against the potential benefit. The dlsco ... ry that three species of Pseudoplexaura contain compounds 
actl..., against human carcinoma of the nasopharynx and ly~hocytlc leukemla Is also slgnlfl<:4nt. 
~esearch on these compounds continues to 1,cr-aase exponantlally. 

Current le...,I of col !action Is generally undocumented. 1-1ar... st of!.• honcrrel la was discussed during 
the 1974 prost~landln sy~oslum. �easlbl I lty of a ton a 11'0nth, or ten tons a year off.• honcmel la 
was suggested for short term needs. Opresko stated his data fr0111 Sache Shoal Indicated four acr-es of 
wno le!.• ho11Cma I Ia co I on I es wouI~ ha..., to be c I eared to rreet that requirement; If co I on I es ware on I y 
pruned, required acre~• would Increase ten fold or ncre. 

9.1.1.2 Aquarium Tr-ad• Har11est 

Soma nine species of octocorals ha\4 been Identified as being har ... sted com1111rclal ly for the marine 
aquar-lum tr-ade (Section 8.2.6). Depending on size and quallty of the specimen, the 1o11luemay r-ange 
from S2.00 to S15.00 each. The 111tlue of the known flsnery Is probably In the range of 515,000 to 
s2,.oooper year. 

9.1.1.3 0th.,. Conwnerclal or Reereatlonal Har...,st 

Since 1979 when the court declsl.on In effect left corals In the FCZ without man~ement or protection, 
.the stocks ha11e been open to har11est. Flo~lda's prohibition of ~ossasslon of uncured specimens Is the 
prlnclpal deterr-ent to a wholesale har ... st of corals from the Flor-Ida reef tract beyond the terri­
torial sea. This resource has the potential to flll the market .:,emend now provided by Imported speci­
mens. Because of the slow. growth of 11'0st stony corals, howe'wer, the resource cannot be considered to 
be renewable In the sense of other fisheries. Its axploltatlon would be '!Dre comparati.,. to a one­
tl:na extraction as In mining. 
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TABLE 9-2. Selected data froi:1 intervie,-,s with charter boat operators in the management 
area, April - July, 1979. 

UTfNJ Of l CORAi-
JRIPS 10 (ST. T()JAL RHAJlP HO. fAVORI I( 

SIAll/flRH COO( IYP( AGE COIIAlAREAS ANNUAi.INCOlt: INlllll (est) (HPlOYHS DIARHR RAJCS CPRAl AREAS• 0111£R R(HARkS 

I. I lul'i,ld 
peak load: 200II. Spurt fishing n/a re11ularly n/a 7111 fa111lly- i/2 day (Sl60) n/a 

run full day (1250) people/week 
grouper cc1tch 

II. r.1.s,s-hullum 11/d lllll:& 11/• 10111 5-6 16 t.-lp key l.argo/ 60-7~.ooo custo-
Ult\Pl'Vdl iOudi key West aers per an-

opt,n 111 year 
l. li,xd~ 

Diving I SIJOrt II !>O'.&SCUIIJ\ s,o.ooo n/a 2 $108/weekend riower Gardens tl000-1200 p.sssen-"· rtshln!J (19000 net) ge.-s/yr.; J1111e/ 
July;Auqust peal; 
Sponsors package 
tours to Caribbean 
ierves broad region-
ti urket. 

0. Spur_t fhhl111j n/il ~elt1o111; 2 11/iJ 11111111<1 I n/1 n/a 
Jll!I' yeilr 

). Nis~h\il'l'i 

A. Sj1orl f isiliny 22 lndicentally n/a 11lni1ial $JOO/day !torn lsl1nd Pass 100 charters/yeu 
whi I e f ls111 ng (8 people) 
(20%) 

4. Geor1Ji• 

A. Spurt fishing 1 Irregular n/a. � lnlul f•lly- $2IO/day 35 � I. SE of 951 fhhlng charle,·s 
run (6 persons) Savannah Red snawer Is pOIJU· 

lu s1iedes; Peak--
Nilnh-October. 

'° I 
I.J I

11/d ' nut •v•il•ble 
• Chd1·ter U1Jldi11s will seldu �, if ever, dlsdose their favorite fishing yrou11ds. 

--'·.•, 



9.1.2 RecrMtlonal and Other Associated Nonconsumptlve Uses of Coral 

9.1.2.1 Charter-boat Operators 

Thr-ougt,out the management area boat d'larter-s are ava I I ab le for sport f I snennen and d I ver-s who des i r-e 
access to offshore recreational 1ctlvltf•• In the waters fr-an ~orth Car-olfna thr-o.,gh Oade :ounty, 
Flor-Ida, SOffl9 620 charter boats have been Inventor-fed (Sout!l Atlantic Fishery Management ':ouncl I, 
1978). This does not contain Monroe County which Includes the Flor-Ida ~eys. With the exclll)tlon ot 
Florida, however, very few trips are aimed explicitly toward coral habitat areas. Assenblages evijent 
elsewhere are nonnal ly dispersed and talr-ly 5111111I, tar ena.1gh tr-an the 11111fnland to discourage
widespread public use, situated at depths often prohibitive to casual divers, and subject to rather 
unpredictable weather conditions. Few deep-sea fishing charter operators frequent known or suspected 
coral reef and hard bankareas and then only If their traditional trolling areas prove unproductive. 
Hard bottoms such as $ray's Reef otf ~eor-gfa, and the continental shelf west of Flor-Ida, pr-ovfje ,ror-'I 

substantial fishing areas. 

The 1110st popular and productive sport fishing reportedly occurs ar-cund artificial reefs, off rigs, and
sunken shipwrecks. Off Texas, for example, artlflclal underwater- structures cof lectlvely accounted 
tor more fishing use than natural reef or bank sites, even though the latter areas were fished by 
app,-oxl,nately 87 percent of al I trips (Jftton and Graefe, 1978>. 

Of the primary four user gro.,ps, this Industry sector has been the 1110st difficult to cover adequately 
with the firm survey Instrument, especl_af ly In the State of Florida. In part, the recent cannancanent 
of '113h tourist activity (fate April to September), has pressed charter operators Into peak action 
such that personal In-depth Interviews with ooat captains were difficult to gain. 

Seven charter operators - one of ,thfch takes people out to view coral In shallo, waters t'1r-o.,gh a 
glass bottan boat - have been contacted. Tab le 9-2 portrays select bus I ness cnar-acter-1 sties ot 
these canrrercfal enterprises. The majority of firms are str-fctly sport fishing-oriented, and only one 
reported having a dual fishing a"d diving function (this firm also claims to be the primary supplier­
of trips to offshore coral assanblages In the entire Gulf of Mexico>. It Is likely, however-, that 
most charter operators consistently service 1110r-ethan one user gr-cup. Except tor the lone glass bot­
Tan boat respondent, charter o,,tflts appear to be srnal I, and pr-edanlnantly faml ly-r-un businesses 
employing no more than two to thrff persons. 'Jesplte the lack of lncane estimates In virtually every 
case sampled, a clear Impression was conveyed that barely "breaking even" is al I too often the danl­
nant flnanclal characteristic of this user group. Seasonality of ~uslness and, In effect, oar-t-tlme 
lnc0119 earning capabllltl•, may be the major reason for this sentiment. Other studies of charter 
operations have Identified similar structural conditions In this Industry (see ?ybas, 1978). 

Sport fishing charter schedules ranged fr-an one-halt and al I day offerings to 'hlo-day weel(end trips to 
zones quite far fran shore such as the Flower ~ardens 200 km (110 nm) off Texas and Louisiana. Oally 
charter charges quoted were variable, but hovered at between S210 (six persons> and SJOO (el3nt persons>. 
This price nonnal ly Included necessary equipment and belt, but not food and r-efrestwnents. 

Although exV9ssel values are difficult to attach to corals, some data do exist on the fees for 
visiting living coral canmunltles. In Texas, where the Flower Garden Banks are located over 200 1<m 

(108 nm) offshore, dIve boats wl th about 40 passengers charge S 100 per person for a two- or thr~day 
trip (9100d, 1978, personal canmunlcation>. '"1her-ecorals are nearer shore, as In the Flor-Ida reef 
tract, charter fees average about S20 but ~each $40 per person f~r a dally trip. Snol"k.elers are 
usually charged about 510 to S20 for a half-day trip. Scenic glass bottan boat Ct"\.llses average S3 t~ 
S10 for a thr-... hour trip. At tnese rates, -nany shops carry 20 to 100 charter divers to the reefs 
each day during the peak seasons of uecanber- to Apr-fl, and June thr-o.,gh Septanber-. Such shops may 
operate two or thr-ff boats slmultaneeusty. 
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90 1.2.2 Diving Shops end Schools 

Oftsnor• areas along the entire management area's coast are becanlrig Increasingly popular for a lflje 
range of SCUBAand snon.ellng actlvltl•• Outside of Florida, dives to coral habitats stif I appear 
quite flmlted and are nonnal ly Incidental to other underwater expforatfonal activities. This Is not 
only du• to the paucity of sizeable assemblages oft other Gulf and south Atlantic stat•, but also 
because of their distance tran the malnfando Oft Texas, tor example, the Flower Garden 9anks lie some 
110 nm (200 km) and ten tr-Ip hour-s tran the near-est port (Port Arthur). Far 111:)l"e diving In near-snore
zones Is conducted ara,nd oll r-fgs, shipwrecks, and other artlflclal reefs than coral assemblages 
per se (Pybas, 1978). A similar situation Is found In south Atlantic states north of Fforfda. 

In southern Florida, however, abundant coral tiers of -,arylng species types and sizes are far ,rore 
accessible. In fact, 501118 areas can be reached easlly by wading fran snore. This one factor alone 
helps to make Flor-Ida a primary destination for divers or-lglnatlng not only tr-an Florida, but also 
fran throughout the rnaneg91119ntarea and tne other sections.of the country. 

The econanlc value derived fr-an coral resources Is exemplified by the fol l0Wlng data fran Monroe 
County, Florida, encanpasslng al I of the Keys. Informal Interviews with operators revealed a total of 
approximately 44 dive shops operate In that county, Including 14 that run once or t'lflce dally during 
the season diving and snor'kellng charters to coral reefs. Numera,s other private citizens offer 
diving, snorkeling, and glass bot1Qn boat excursions to reefs. "last of these shops and services are 
located i11 the l<ey West, Mar-athon, and l<ey Largo areas. In the latter locale, 1110st boats visit the 
adjacent John Pennekamp State Park and Key Largo Marine Sanctuary. Numera,s r-estaurants, hotels, 
trailer parks, campgrounds, and souvenir shops paraf fel the main roads 11ear the dive snops; these 
businesses claim a heavy dependence u~n tourism generated by corals and coral rHf resources. 

~s Table 9-3 ff lustr-ates, diving equipment outlets (mainly retail) and professional Instruction firms 
are freque11tfy Integrated within one business. Diversification Into salvage and underwater constn.ic­
tlon operations Is a characteristic of very few enterprises; however, many shops thra,ghout the manage­
ment area regularly sponsor package diving tours of either •eekend or tul I week duration to coral 
sites In Florida. This al I-Inclusive type of service appeals primarily to out-of-state diving clubs 
and schools. For example, Davidson (1979, personal canmunlcatlon> estimates that 50 to 65 percent ot 
his trip cllentele In the Florida middle l<eys are students fran hi3h schools and colleges lfho cane 111 
organ I zed groups. 

Florida and other Gulf stat• are also the main danestlc staging points for dive tr-fps abroad 
thra,ghout the Car-lbbean r-tglon (e.g., San Salvador and tne 9rltish Virgin Islands>. However, most 
flt"111s sur-veyed Indicated that these tr-fps do not contribute sl;nlflcantly to their total 1·ncane, espe­
cial ly when canpared to equlp,-nt sales. 

Without continued opportunities tor diving i~ hl3h quality coral areas, It Is likely that Florida's 
enterprises -•ould suffer more ser-lously C In econanlc terms>, than tnose located In other- management 
area states. Direct equipment sales or rent!fs as ••I I as dive boat enarters (I•••• tlnn-owned ~oats) 
specially designed for coral enthusiasts represent a significant portion of their trade. ?rofessfonaf 
lnstr-uctlon and certification functions supplement this lncone to a gr-eat extent. Respondents tr• 
quently Indicated that out-of-state participation In al I these markets has been expanding rapi~fy over 
the last few years. 

~!though sout~ern Florl~a danlnates tne provlsi~n of jf-,fng access to coral a~eas (e.g., the Keysl, 
there are Indications that recent extraneous factors could cut Into market demand In the future. In 
number of lnter-vl•s, r-eference was made to t,e potentially adverse Impact of escalating ;asolfne ~ri­
ces upon frequeneles of dive tl"lps Into sout, Florida and t,e Keys. ~pparently, would-be custoners 
(especially tran out•of-statel are already makitig fewer tul I-length treks and. as an alternative, are 
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TAUi.~ 9-J. Se1ected data from intervieus with dive schools and shops in the management 
area. Apri1 - July. 1979. 

ANNUAiIIIClfll / 
SAIi S l SJIIIAJ£ uw1onrs 

SIAIIHINH COi.i( TYPl I\G( 
l CORAL- Blll\l SIRVICIS 

JOIAL NHATEO UIINCII CIIARI. 
11111-
JIii( 

PANT-
mu: 111vc srrc,nrs 

l'ACl<Af;f IOURS 
!>PI.WSOkl O HSI WIil RE 011111 Rl NAAr.S 

I. 1 lorld.i 

II. sa les/renld Is/ 
Ills true t 1011/ 
trips 

I S22!i,OUII 4111 'l 0 'l 'l Sil (I tanl) 
SIB (2 t•nk) 

OahdHldS OCCdSIona I ly ,·die,· lncreaslnyly 
lo out• Of-stdle 
groups 

u. ful I prof es-
sion•I shop 

IO n/• n/a 0 l-4 n/a n/a n/d 

I.. Neld II /who I e-
Sd le/profes-

5 uoo,ooon/• 'I 0 ., 8 $'/0 ( 1/'l-dd)', 
'/ t•nk); Slll/ 

S•n Salv•dor; British 
Vlr<Jin lsldods 
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turning to noncoral diving sites situated further nonnward (e.g., on wrecks and artlflclal reefs>. 
So, whll• there has been no significant decrease over-al I In coral•related diving to date, Individual 
divers seem to be gradually shifting tnelr activity to the m:,re accessible coral areas In the north of 
tne state. Group activities are Increasing In frequency (Davidson, 1979, personal canmunlcatlon>. 

Besides out-of-s~ate consiners, 1114nylocal dive clubs and associations utilize shops and schools 
throughout tne management area. Club 1119111bershlps affiliated with retail outlets are especially popu-
1ar and of ten carry cert a In, d I scount benef I ts on eq ul prnent e I ther bought or ren1'ed. Ot~er imr• I :ifor­
maI ly organized groups are I Inked to both forel;n and domestic package travel tours sponsored by dive 

shops. 

9.1.2.3 Tropical ~arlne,Llfe Enterprises 

Throughout the management region, both lndlvlduals and can111trclal firms are active In the collection, 
shipment and/or marketing of tropical :narlne fish, lnvertebr3tes and (to a consider-ably smaller 
degree), octocorals, and plants native to coral areas. A few enterprises deal In specimens which are 
Imported tran abroad, but transactions are at the wholesale level. Pet shops f1.t1ctlon as the chief 
retall jJstrlbutor of tropical fish to the general pub lie. In addition, many people (so-cal led 
"jobbers") dive for specimens Independent of any formal business afflllatlon Con a ful I- or part-time 
bas Isl and regularly sel I then to wholesale operations or pet shops, who carry out further marketing 
functions. Public and home marine aquaria are the ultimate destinations for llllSt specl11'1ens collected 
and sold can!nlt-:lal ly, and serve a variety of ornanental, scientific, and educational purposes (Hess 
and Steve I y, drat t manuscrl pt). 

Exclusive of sout~ern Flor-Ida (roughly the coastal zone south of Fort Pierce on the east and below 
Tampa on the west>, there are few, If any, specltMn collectors who take coral-associated species. T~~ 

majority of participants In this user gra.ip are concentrated within Broward, Dade and Monroe Counties. 
The ranalnlng portion of Florida, as wel I as the other s8Yen management area states, rnay support tro­
pical :ollectlng businesses, but certainly none quite as dependent primarily upon llvlng coral 
assemo I ages. 

~onroe County, encanpasslng lftlOSt of the Florida Keys, Is an especially active can1111rclal collect Ion 
.zone Can est111'1ated 50 full-time collectors In 19781, due to Its proximity to extensive reef and hard 
bottom assemblages. Shallow Inshore areas, tor example, yleld maInly Invertebrate species, whereas 
bridge pl lings have long been popular collection sites for angelfishes, surgeon fishes, and wrasses. 

Inshore coral heads also frequently have tropical fish densities sufficient enough to justify canmer­
clal correction. Per-naps the best collecting areas lie on the Atlantic Ocean side of the Keys along 
near-shore channels and outer rNfs. Ironically, however, certain areas of extensive coral ;rowth 
(e.g., Sand Key, Looe Key) are often less productive In tenns of collectlon due to the avallablllty of 
a multitude of hiding places tor flshff. Even the wldesl)l"ead usage of qulnaldlne, an anesthetic drug 
which slows fish movement to facllltate capture by clear piastre nets, cannot totally na,trallz• the 
rHf 1 s function as a provider ot cOYer. Stll r, coral rfff assemblages offer the best opportunities 1'o 
collectors In and ara.ind the Florida Keys (Yess and Stevely, draft manuscript>. Table 9-4 II lustrates 
a few of the 11'10recan1110nly collected reef fishes In Monroe County. ~ngelflshes, damseltlshes, and 
butterf I y-f I shes cont I nue to lead al I otier spec I es In tenns of catch reach Ing market; between 1974 
and 1977, their percentage snares ranged fran 25 to 30 percent, 12 to 15 percent, and 10 to 14 percent 
respect Ivel Y• 

Recent Industry growth trends observed In Monroe County may be expected to approxl1Mte - If not to 
exceed - c011parable development patterns tor otner primary collect Ing counties In southern Florida. 
After a 75 percent Increase In canmerclal and recreational qulnaldlne pennlts granted here be1'ween 
1974 and 1975, growth In registered col lectlon efforts by this method decreased to only 1"wo percent 
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be1'11Nn 1977 and 1977. Colll•rclal use cr.e., activities Involving col lectlon of 1110,-ethan 100 fish 
pel" pemlt yeal") alone r01e less sha,-pfy ovel" each survey Interval (33 pel"cent and 20 pel"cent>. rwo 
final Flol"fda Keys trends of partlcular relevance to the entf,-e manag91119ntarea al"• an apparent 
lncl"eas• of noncounty r•ldent collectol"s and the persistence of hl3h turnovel" l"ates In the Industry 
as reflected by requests for pet'llllt r-ene,als (Hess and Stevely, draft manuscript). 

In addition to tl'le lndlvlduals and flnns harvesting fish and l;nvertebrates :Jll"ectly fl"an coastal 
watel"'S such as those surrounding the Keys, one canpany In .Florida also collects reproducing stoc:ks of 
,iarlne fish for us• In aquaculture operations. ~lthough out-numbered by actual collecting canpanles, 
these recent aquacu ltur• ventures have I ndl cated that r-easonab le prof I ts may be recovel"ed fl"an labol"a­
tory troplcal specimen ope,-atlons without continually having to visit and hal"Vest In coral al"eas. 

Howevel", at this time, !'flllny pl"oblems stll I exist In the culture techniques of ·raising tr-Cl)lcal fisnes 
(e.g., 11itr-ogen waste poisoning, cannibalism, and nutrition). 

Table 9-4. Examples of can11Dnly collected l"eef fishes In Monl"oe County, Florida. 

Family Chaetodontldae: ~ngelflshes and Butte,-flyflshes 

Queen angel f I sh Holacanthus clllarls 
Blue angelfish .!:!.•bermudenIs 
Rock beauty .!:!.•tr I color 
Fl"ench ange If I sh Pomacanthus paru 
Gray angel f I sh f.• arcuatus 
Four-eye butterfly Chaetodon caplstratus 
Spotfln butterfly .£.•oc• I I atus 
3anded butterf I y .£.•str I atus 
Reef butterf Iy .£.•sedentar I us 

Fam I I y Serr-an ldae: ~roupers and Sea Basses 

"iarlequl n bass Serranus tr-lqrlnus 
Toteccof I sh 1.• tabacarl us 
Sutter ha111fet Hypoplectrus unlcolor 
Barred hanl et !:!.•puel la 
31ue hamlet !:!.•qermia 

Source: Hess and Stevely, draft manuscript. 

As shown In Table 9-5, trcplcal speci~en collectors contacted during the Councils' fr,fonnal Florida 
survey depend ver-1' l'leavl ly (50 to 90 percent :,f catch) ..ipon "col"al areas" CI.e., coral l"eets, hard 
bottoms, solitary corals) for thell" fish collections. I.lost of the ani~als captured are sold to whole­
salers or retailers (shipped via all" trei3ht) outside Florida, altnough this trend was found to be 

variable be1'11eencollectors. Several people also l"egularly export animals to custaners In Canada and 
Europe. Employment In the lndustl"y Is quite limited; :nost businesses sel,jan employ more tnan one ol" 
two people. Gross f'ncane estimates consistently ranged tr-an about $20,000 to as much as $50,000 per 
annum; 11et fncane quotations, on the ot~el" hand, declined shar-pfy Cto only 20 to 50 pel"cent ,t 3ross 
on t~e average) largely due to outlays f,:,,- ::>usiness expansions and other capltal Improvements. 
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TABLE 9-5. Selected data fr01,i interviews uith tropical specimen collectors in Florida, 
Apri 1 - ,July, 1979. All collectors resided in Broward, Dade, and Monroe 
Counties. 

lHPLOYHS 
f IAH I COI.L[CJ£0 Ill 5£A- APPAOI. GROSS 
cooc BIOIA COi llCllO c;oML AlllAS HAAkET UTCNJ Ho\AUI JYPES ANNUAL saw. ANNUALSAL£S 

A f lsh, •n-es , 951 on h•rd botta Alaost ill shipped 851 wholeulers I 0 $40,000 
9ur,1onl•n\, wonas, (cor•h, rods, to other s11tes In 151 retlllers 
sponges. pl•nts, •nd rij»ble, etc.) ••n•g-t •re1, In 
Nny lnvrrtebrdtes. U.S., e1porled; <51 

In st.re. 

B fish I Invertebrates. 151 In (onh n/• n/• n/• n/• 

C fish (501) ind 981 In live corils 7M out-of-stile, 1001 to relillers I 0 Sl0.000 
lnverteClr•tes (501) or hird bOUoas 251 e11por t; !ii ind wholestlers 

In florid• 

0 fish I lnvertebratei 60S In corals, 40I 1001 In Flori~, IOOI to -'ioles•lers I 0 szo-JO,ooo 
In 9raues a,stly In 0.de Cly._ 

[ fish I invertebrates s.- fna reefs I About lll In st1t1 0 IDOi for dbplay or 5 0 n/a 
gr.assy neu 611 outside M111ge- rese•rcl! (about 2000 

-l lrtl rtsh iMUllly) 

f fhh ism) •nd About S0-601 of fish CieonJII, lt1H 0 All llholes1le now, 2 0 '40·50,000 
!nvertebr•tes (SO:) •ncl lnwertebr1tes loulsl1111 Md else- foraerlr rel.ill 

fr111 coral 1re•s ... ,.. In U.S •• 
CMldi 

n/• • not availll»le. 

\D 
'°I I
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At th• tower end of this lncaae scale, reported net figures canpar• favorably with an,..,.al profits 
calculated by Hess and St9Vely (draft manuscript) fran a 5111111 I survey of '1onroe County collectors. 
~et fncanes were projected at S9,500 tor an average yearly work effort of 2,000 hours or some S4.75 
per hour. Together, fixed and variable expenses totaled SJ,900, thereby reducing an,..,.al 3ross dollar 
returns on catch by an estimated 29 percent. 

Except for cert~ln uncan110nspecies or foreign varieties which must be Imported, Florida's domestic 
collectlon Industry clearly functions as a 111ajor tropical specl,nen supplier for ead'I of tne r-analnl119 
states adjoining t!"le management area and t!'le r-est of the cc:untr-y. 

~ost collectors contacted anphaslzed a mar-ked preference for 5111111 I business hierarchies. In many -:ases, 
by doing al I the collecting, shipping, and marketing, they are able to earn substantially hlgner- tnan 
average lncanes; howeve:, they 111ust also work long hours. The latter element seens to effectively 
11111ft new lndustr-y entr-ants and to dl"'lve many 111ar-glnal ope,-atlons away f,-an thit collecting sectol"'. 
~any ,-espondents have established extensive supply channels with foreign markets (e.g., Canada, 
England), otne,- collectors who dive etsewhel"'e In Florida, canrnel"'clal flshennen Ce.g., t,-awters who 
Incidentally catch marketable anl111als), and certain retail outlets. 

A final noteworthy characteristic of Florlda 1 s tl"'oplcal specl111en col lectlon Industry - as wel I as 
canpal"'able businesses located throughout the r-analnder of the management area - Is their subjection 
to lncl"'eased pl"'lclng canpetltlon fran forel;n Imports. Exotic species originating fran the ~aclflc 
region, fol"' example, continue to arrive on the American market sometimes :nor• cheaply than 
danestical ly•caught fishes, alt~ugh they 111ay be different species. 1-!owever, due to air- shl~nt 
times and t~e use of drugs, foreign stocks often arrive In poor condition. To date, therefore, Impor­
tation has t>een pursued In ol"'der to al levlate danestlc supply shortages, to provide different species, 
and not pu,-ely due to tor-elgn mal"'ket pl"'lce diffel"'entlals canpared to American tl"'oplcals. On the 
cont,-ary, some of the 11101"'& rare and exotic species bring prmilum prices. 

9.1.3 Associated Businesses 

The co,..al 'Ml"'ket Is deeply Intertwined with tl"'ade In seashel ts fr-an foreign Importation stages l"'ight 
througn wholesale distribution and retail sales processes. To a lesser extent, the specialty jewelry 
sectol"' Is also linked to tl"'ade In coral products, but prlmal"'lty tor "finished" itmis. Close proximity 
to thriving coral assenblages has historically sel"'Ved to concentrate most coral whotesatel"'s and 
r-etalfe,-s i1 Flol"'lda. Despite the fact that lncl"'eased l"'&llance upon lmpo,-tatlon theoretically fl"'ees 
businesses located elsewhere In the Gulf and south Atlantic area tr-an bel:,g dependent on tnese 
suppliers, both marketing traditions and the ability of Florida wholesalers to Import In large (and 
thel"'efo,-e l"'elatlvely econaalcal) quantities helps to maintain their- lead role In regional distribution. 
These wel 1-estabtlshed aperatlons also have reliable lmpol"'t connections, a critical factor in a time 
when rumored t!'lreats of foreign coral export r-estr-lctions are regularly surfacing among domestic user-s. 

The lntel"Vlew data Cs•• Table 9-6 for select lntel"Vlew details) Indicate that there are a handful of 
coral wholesalers In the managen,ent area who control most large-scale l111portatlon and distribution 
functions. One of the largest Is located In Florida, employs over 100 people, and has an an11.1al total 
sales figure of wet I over SI mil lion; however, corat•retated incane canprises only eight to ten per­
cent of this particular firm's gross incane estimate. On the other hand, some srnat I (largely 'two to 
three person> wholesale businesses conti"-'e to survive, although thef,- dealings In coral appear to be 

declining, bot!"I In absolute quantity and as a percentage of an11.1at flnn lncane. 

\lost r-etall outlets surveyed r-eportedly der-lve a srnal I portion of their sales lncane C;eneral ly, less 
than 15 per-cent> fr-an coral product tr-ade. Gitt shops In particular tend to deal In only a few pieces 
of pollshed cor-at or coral jewell"'y settings at ~ny one time and seldan Import those dll"'ectly. ~t 
s urpr is Ing I y, those t Inns se I ti.rig di r-ec:t I y to the pub II c and wh I ch l"'egu I arty Import fl"'an abroad ma I~ 
tain more extensive stock levels and estimate hl3her coral-related incane contributions. 
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The prl11111ry l•port source for wholesalers and retailers al Ike contl,.,,•s to be the Pacific region, with 
most coral products originating In the lndlan Ocean and Philippines vlclnltl•• Custom-order.i cases 
are ••ported to the United Stat• by boat for destinations at select west coast, Gulf and sout, 
Atlantic ports of entry, with the .. caption of speclal piece orders and already polished jewelry set­
tings. ~lnl Is the study area's primary offloading point. Coral nonnal ly arrives 1, Its rt1t1(or at 
most 111l nlmal ly cleaned) fonn, thus escaping Import duties. Occ:aslonal ly, Import crates contain 
various canblnatlons of shel Is and coral mixed together. ~holesalers In Florida either do their own 
cleaning prior to distribution, or else resel I unprocessed coral cases to s11111l ler wholesalers and 
ratallars who, In turn, prepare products for sale thanselves. The tac:nnology of ~roc:esslng Is fai~ly 
simpllstlc and relatively Inexpensive. Depending upon the particular retall market destined to be 

served, coral Is offered for sale either as unmounted pieces, or In a variety of more stylized ca.3., 
polished, Inlaid, ate.> product fonns. 

lncane generated fran coral sales varies according to volume and the type of coral sold. Corals vary 
In price depending on the species and size of the piece (see Table 9•7 and tectl. An aestnetic factor 
Is doubtless also lnvolll9d In price setting. Generally, wholesale prices are marked up two or three 
times over prices paid to collectors, with the latter receiving abcut Sl.00 to S6.00 per piece. 
Highest prices are can1111ndedby selected pieces of alkhorn (Acropora. palfflllta) and colonies r11110vad 
•Ith bases Intact so they can be used as centerpieces or In aquaria (see also discussion In Section 8.2>. 

9.2 Domestic Processing Sector 

Most of the businesses Involved In coral Industries •I thin the management area process their own 
corals, because Imported corals are much cheaper •hen rt1t1than •hen cleaned and blead'led. In addi­
tion, processing of raw corals Is a low technology activity. Thus, the domestic sector can process as 
much of the resource as becones available to It. It Is expected tnat the domestic sector •II I process 
a vol.Jme equal to OY plus Imports. 

9.3 International Trade 

9.3.1 Present Status 

The domestic coral Industry within the management area Is supported by corals fran the 0 aclflc, the 
~editerranean, and Haiti. Although a smal I percentage of the coral jewelry Is made fran domestic pr.­
clous coral stocks In Hawaii, all other corals are foreign Imports. The results of a randan sampling 
of tan dealers and livolces revealed tnat the Philippines are the prl:1181""fsource of Imports (Table 9-2>. 
Further discussion of coral Imports and sales Is presented in Section 10.1. 

Pacific corals are Imported prl1Nrlly fran the 0 hlllpplnes, where coral abundance and tne costs of 
labor have canblned to yield much lower prices t'ian existed ·in Florida before the coral law of 1976. 
Table 9•9 Identified the more can110nly Imported species. Ot'ier econanlc data on Philippine Imports 
(amount and value of corals on Invoices, relative Importance of ~aclflc corals to the Import market, 
and the mean wholesale price of corals by speci,n and size> are presented In Tables 9•7 to 9•10 • 

. Wal Is C1981 l reported over 1.6 ml I I Ion kgs .of coral Imported into tie Un I ted States fr-an the 
Phlllpplnes over the tl'lr..-year period 1976 t~ro.igh 1978. These stony corals are primarily for sale 
as curios. "lowever, a recant Interview with Phlllpplna offlclals lidicates that the ?hllippines have 
r-estrlct«t coral exports (PhlllpplneEmbassy, 1979). A small amount of coral r-analns available but 
rnay be 11 ml ted to that a I ready harves tad. 

lilediterranean corals, red corals (Coralllum rubrum> fr-an Italy and "t:ie "ledlterranean Sea" were seen 
In several Florida, '3eorgla, and."4aryland jewelry stores as pollsl'led beads for bracelets, necklaces, 
rings, and earrings. 
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Table 9-7. Wholesale price lists for Caribbean corals fr011 domestic or Haitian waters l>ased on 197L 
and 1973 Invoices revl•ed during Informal lntervl•s of Florida shel I snop personnel. 

Elkhorn coral, Acropora palmate 15 on pieces S 1.50 to S 3.00 
35 on pieces 5.00 to 10.00 
60 on pieces 10.00 to 21.00 

Fire coral, Mlllepora alclcornls 15 on pieces S 1.00 to S 3.00 
50 on pieces 9.50 to 19.00 

Lettuce coral, Agarlcla agarlcltes 15 on pieces S 1.00 to S 3a00 
46 on pieces 10.00 to 20.00 

Eye coral, 0cullna arbuscula 15 cm pieces S 1.00 to S 3.00 

Brain coral (Includes 0lchocoenla, SrnalI pieces 6 to 8 on In dl~ter S 4.00 to S9.00. 
0lplorla, Meandrlna, Montastraea> 

Pillar coral, 0endrogyra cyllndrus 15 an pieces S 1.50 to S 3.00 
3~63 on pieces 4.50 to 23.00 

Other Caribbean corals that sPl)radlcal ly appeared In the marketplace In similar price ranges ••re: 

Flattened pieces of low bra!~ coral, 0lplorla cllvosa 
Eye coral, 0lchocoenla stokesll 
Delicate finger coral, POf"'ltles furcata 
Regular finger coral, Porltles porltles 
Star coral, Eusmllla fastlglata 
Encrusting fire coral, Mlllepora complanata 
~tlantlc cluster coral, Ocullna dlffusa 
~oon coral, Colpophyllla natans 
Stump coral, Solenastrea hyades 

Source: Thomas, 1979, personal cc:immunlcation. 

Table 9-8. Compllatlon of dealer Invoice data tor corals Imported Into Ml~I, Florida, between 
October 1976 and October 1978 by ten dealers. 

Period 
Jealer Total Invoices Coral Invoices Coral Invoices Covered by 

I Invoices •/Coral fran Phlllpplnes fran ~alt! Invoices 

l 46 14 II 3 4/3/76 - 9/4/78 
2 39 8 8 0 2/8/77 - 9/21/78 
3 103 8 8 0 ~y 1977 - 9/13/78 
4 58 21 20 I 4/12/77 - 9/19/78 
5 57 12 11 I 
6 20 11 9 2 12/21/76 - 4/4/78 
7 23 7 5 2 
8 23 2 2 0 10/11/76 - 9/7/78 
9 31 14 10 4 10/11/76 - 10/15/78 

10 59 22 22 0 6/29/77 - 10/31/78 

Proportional value of Pacific coral to ot,er I tans Cshel Is, curios, etc.> on the Invoices: 

range - 23 to 100 percent 
mean - 59 perc:ant 



Haitian corals represent the only significant r-eeent sour-ce of ~tlantlc specl• to tne da,,estic 
market. However, as shown In Table 9-8, domestic lrnpor-ts fr-an 'iaftl nave been greatly cur-railed by a 

1976 Haitian goverrment ban on export of cor-als. Hence, although an lndustr-y of col lec:tlon and snl::,­

ment thrived with tne clasure of Florlda gr-ounds, tnere Is curr-ently no legal coral fishery In ~altl. 

Table 9-9. Pacific corals Imported fr-an tne Pnlllpplnes Into tne United Stat•• 

FI nger: AcropOl"'arnlllepora 
Brandl: AcropOl"'aar-cuata 
Brusn: AcropOl"'avaughanl 

.. Cluster: Poclllopora verrucosa 
L.ace: Pocl I lopora ~ 
Or-gan i::ii pe: Tublpora rnuslca 
Bi r-dnest: Serlatopora compresca 
91ue: Favona vaughanl 
Bowl: Paranalomltr-a phlllppensls 
Cau 11f I ower-: Poe:I I I opora s p. 
Catspaw: Unknown 
Musnroan: Fung Ia sp. 

Tab le 9-10. Quant I ty and va I ue of lrnpor-ted corals as II sted on 15 I nvolces on f lie wl tn tne u.s. 
FI sl'I and Wildlife Sel"'Vlce l:i Mi 3111, Flor-ida. Invoices cover 1976 to 1979. 

,Inv. PI eces of Cor-aI Doi la,- Value Value per i::ii ece 
I 11,509 S2 ,.34 7 .80 so.20 
2 20,.360 2,168.80 O. I 1 
.3 1,0,555 1,603.45 0.15 
4 .3,402 70.3.43 0.21 
5 4,465 716.35 0.16 
6 23,315 3,687.80 0.15 
7 34,422 3,286.40 ).09 
8 9,802 2,520.45 ;.26 
9 17,602 1,928.25 0.10 

10 11,236 1,848.52 0.16 
11 9,554 I ,909.05 0.20 
12 15,456 4,509.05 0.29 
1.3 10,187 1,678.50 0.16 
14 13,750 1,574.50 O. 1 I 
15 .3.446 1, 14.3.45 0.33 

TOTALS 199,161 S.31,526.15 

Mean price/piece for al I Invoices• S0.16 

Source: Thomas, 1979, personal canrnun I cation. 
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9.J.2 Future Prejec:tlons 

With tn• sever• decline of Phlllpplne and closure of Haitian stocks to exports, the sources of ,est 
corals sold In the management area are apparently no longer available. The 1110st ll~ely result of 
these export laws·., 11 be a shift to undeveloped 11111rketselsewhere In the Paci fie and/or ,:arlbbean. 
Increased poaching pressire on danestlc stocks ,nay also ocaJr If torel;n stocks can not supl)Ort 
demand. In addition, It foreign supplies are severely restricted, there Is a large potential tor 
Increased pressure to harvest danestlc corals~ 



10.0 DESCRIPTION OF BUSINESSES, ~ARKETS, ANO ASSOCIATED ORGANIZATIONSWITH THE RESOURCE 

10.1 Relatlonshlps Among Harvesting, Brokering, and Processing Sectors 

The harvesters and nonconsumptlve users wer-e descr-ibed In Section 9.0. The canmer-cial 1omestic nar-­
vest has oeen descr-lbed as smal I with the pr-oduct used largely in the scientific and educational fielj 
or- In the aqU4r-ium tr-ade. 

In The aquarium Tr-ade, the live product Is usually sold to r-etall aquarium shops by wnolesaler-s. Some 
dlver--coltecTor-s who provide specimens to biological supply houses and phannaceuticat canpanias in t,e 
scientific and educational use, also serve as wholesalers. 

So far- as is known, the specimen stony cor-als In shat I snops is imported. It· Is conceivable t"lat so~• 
is Taken tr-cm the FCZ ott Florida and sold in violation of state law, but the extent of this is pr-o~ 
ably small. 

Fr-cm :onver-sations with Florida cor-al distr-ibutor-s and r-etaller-s, iT seams that many coral-associated 
businesses situated out-of-state annually make a vacation tr-ek soutriwar-d (during Their- off season>, at 
which time bulk supplies of coral and shel Is are purchased. In addition, so-cal led coral "joboer-s" 
or-iginating in Flor-Ida are also known to conduct wholesale marketing tours In south AtlanTic coastal 
r-asor-t areas and cities on a r-agular- basis. Vary few Flor-Ida-based wholesalers ofter- lar-ge or-der­
shipment/deliver-y services themselves. 

cer-haos tne most si3nlficant business tr-ends in this user- group r-elate to a gradual movemenT out ot 
wholesaling functions accanpanied by tne expanded stockplllng of coral products to support r-etalllng 
oper-ations. In part, this r-eflects an under-cur-r-ent of suspicion - particularly by major- wholesaler-s 
- that existing for-ai3n supplles may soon jr-y up ccmpletaly. Consequently, bulk coral supplies ar-e 
r-epor-tedly in some instances being incr-eased to last at least two to three years. "4ost small r-etail 
fir-~ r-espondents, however-, even tl"IOse impor-ting coral dir-ectly, expressed little concer-n over- supply 
endangeMent and to data have eric:)Unter-ed no ;:,r-oolems (except for steep pr-ice r-isesl in 3etting ~st 
all coral species tney r-equir-a. 

In Flor-ida itself, tne cor-al ·'ller-chandising 'llar-ket has had saver-al year-s to adjust to the 1976 law pr-~ 
hioiting most taking in state waters and possession of most uncur-ed specimens. While it is likely 
that certain wholesalers and r-etailar-s (especially o~a-par-son opar-ator-sl ~ay have left the coral 
~ar-kating sector- in the Interim, no drastic alter-ations in business entr-y or- exit r-ates nave yet been 
r-eportec:1. l.4ost flnns appear to have ccmpensated for- the loss of an easily accessible domestic fisner-y 
by Iner-easing for-algn Importation and expanding t~e scale of their- sea shel I sales capacity. 

The r-elationship among the nonconsumptive user-s is less clearly defined due to tne absence of a 
Tangible pr-oduct following a trade route. Individuals who patr-onize charter- bOats and dive snops :nay 
canblne their- cor"al watching with other- r-acr-eational activities such as fishing or- pnotogr-aphy. 

_In addition to the user groups descr-ibed above, one other industr-y sector- is indir-ectly dependant upen 
tne management of living coral assemblages tor- econanic r-evenue. The Newfound Harbor- ~arina Institute 
C~t+ll) oper-ation at 91g Pine Key - a pr-ivate, nonprofit, scientific and educational, and r-ecr-eational 
or-ganization, - offers one of the most ccmpr-enensive mar-ine education oppor-tunities in tne entir-e 
Ftor-ida ~ays. Founded in 1966, ~l+lt's divar-se yaar-r-ound programmatic offar-ings r-ange fr-an summar­
camo, r-asaar-ch, and ccmmunlty education effor-ts, to wor-kshops and i,tern pr-ogr-ams for- both students 
and teachers at all instr-uctionat levels. Special emphasis on most ~l+lt pr-ogr-ams Is placed on cor-a1s 
and coral r-eet r-esour-ces (Becker-, 1979, per-sonal ccmmunicaTionl. 

Nearly at I ~t+ll progr-ams eventually focus uoon The near-by. ~ooe ~ey coral r-eef's ecosystan as wel I as 
otnar- assemblages located in the 3ener-al vicinity. The opportunity. to rnaka day-tong diving tr-lps out 
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to coral habitat areas for educatlonel, recreational and sclentlc purposes Is undoubtedly a key fac­
tor In NHi41 success and expansion over the last 13 years. Clearly, a substantial portion of tneir 
operating lncane Is dependent upan continued access to, and cautious activity In and around, tnri11i,g 
coral concontratlonso 

10.2 Cooperatives and Associations 

Collectors of tropical reef fishes, both professional and amateur, utilize the coral reefs as a naoi­
"tat source tor specimens. Many of the professionals are meinbers of the Florida .,.arlne Lite 
Association; however, almost al I market their catch Independently as wholesalers. 

Amateur collectors may often be members of tropical aquarium societies which sponsor field collecting 
"trips to coral reef areas. 

There are also local and statewide associations of charterboat operators, divers, and recreational and 
canrnercial tlshennen. Al I of these may be at some time nonconsumptlve users of the coral reefs. 

10.3 Labor Organizations 

Survey res00ndents reported no formal affll lations w1~- any state, regional, or national labor 
organizations. Along with the apparently deliberate preference for nonunlonlzed labor by finn owners, 
this finding reflects the predominately smal I size of coral resource-associated businesses located 
wi"thin the management area. 

10.4 Foreign lnves"tment 

In t~e sense of there being parent canpanles based outside the United States which own, or substan­
"tial ly control, domestic, canrnercfal en"terprises associated with coral resources, no evidence of 
forei3n inves1'ment has been determined. 
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11.0 DESCRIPTION OF THE SOCIAL ANO CULTURAL FRAMEWQRI( OF USER GROUPS ANO THEIR CONl4UNITIES 

As described above In previous sections, there Is not a direct coral fishery nor any associated 
lndustrl• that rely ul)On harvested domestic corals as a major lncc:me source. Therefore, instead of 
discussing the social and cultural characteristics of coral fishennen, Section 11.0 Is necessarily 
redirected toward the various users of the resource (divers and snorkelers, Gllve shops, Shel I snops, 
visitors to coral assemblages, e.g., party boats, tropical specimen collectors, shel I collectors, 
lobster flshennen> and the general population of the coastal area. In lieu of tabulating data on al I 
counties In the management area, 15 representative coastal counties near Onslow 9ay (Nor-!'h Carolina>, 
Gray's Reef (South Carolina and Georgia), the Florida reef tract (Florida), the Florida "4iddle :;rounds 
(Florida), the topographic highs and corals of the eastern Gulf of ~eicico (Alabama, "41sslssippl, 
Louisiana, and Texas>, and the Flower Garden Sanks (Louisiana and Texas>, have been selected (Figure 
11-1). Extrapolations of these data to al I coral users or to al I coastal counties In the management 
area must be made with caution. 

Little detailed lnforinatlon exists focusing on the socio-cultural framework of coral user groups. lllone­
theless, this section of the plan can, to a I imited extent, describe these groups and outl In• relevant 
social statistics. For example, the significance of SCUBAdivers and snorkelers Is Portrayed In Table 
11-1. Clearly, portions of the management area, especially those near corals, are favorite destina­
tions of diving entl'lus-iasts. Supp0rtive users and Industries such as dive shops, shel I shops, char-rer 
boats, and the hotel/restaurant trade also benefit econanlcal ly fr-an the attractiveness of coral areas 
to tourists. Tropical specimen collection, an Industry valued In excess of one mll lion dollars 
annually in Florida C3right and Jaap, in press), relles heavily ul)On reef fishes. 

The fol lowing discussions must also be qualified to reflect the relationship between the general popu­
lation of the coastal counties and coral user groups; direct parallels are difficult to establish. 
Secondly, many users may not live in the coastal counties. "4ertens (1977), for example, found that 
~nly four percent of 191 respondents to a char-rer fishermen survey in Texas resided in coastal 
counties, excluding Houston in Harris County. Some businesses indirectly dependent upon coral, e.g., 
hotel owners near the Florida reef tract, may never visit the corals personally. Other users may 
derive only a portion of their total gross inc011e fr-an coral-related activities yet visit coral 
assemblages regularly. 

11.1 Ethnic Character, Family Structure, and Community Organization 

11.1.1 Ethnic Character 

The ethnic character of the general population within states bordering the management area is Included 
In the 1970 Census of Populatlon canplled by the u.s. Department of Labor. Generally, the populations 
In the 15 selected coastal counties are American-born and white (Table 11-2>. The ethnic mix varies 
between states with blacks, Cubans, and ~exicans canprising 1110st of the minority populations in South 
Carolina/Georgia, Flor-Ida, and Texas, respectively. Populations of ~rench descent are uniquely canl'll:)n 
In the delta region of Louisiana. 

Specific lntor.natlon on the ethnic charcter of most coral user groups is lacking. ~any users are 
tourists originating fr-an outside the state Ce.g., divers visiting the Florida ~eys [see Skin Diver 
Magazine, 19791 > or outside the coastal county (e.g., charterbOat passengers I see DI tton,'7a-;::--
19781>. Hence, county ethnicity data ii Table 11-2 may not accurately portray SOffle user groups. 
Furthermore the ethnic character of the tourists has not yet been assessed. Unfortunately, there have 
~een no user group studies that identify botn origin and destination. 

Based upon llmlted observations and infol""llal iiterviews, many Florida shel I shops (retail sales of 
snel Is, corals, and other itans) appear to be owned, managed, and/or operated by American white 
families. Collectors of the shel Is and cora1s may be members of a minority or national group otner 
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Table 11-1. A~~Magazlne national poll of 2,451 subscribers (1,424 resp0nsesl revealed t"le 
following breakdown by state of where reaaers travel for out of state diving tri~s. 
9ased on multiple answers (adapted tran ~~ Magazine, 1979>. 

DESTINATION PERCENT ·111HQ TRAVELED

- in manag8fflent area 
FI or Ida coast 32.9 

Florida Keys 35.6

Texas 6 • .3 

North Carol Ina 4.1 

- outside manag9n1ent area 
Cal lfornia - south '14.6 

- nor-th 6.2 
- offsnore a.a 

New Jersey 9.9 
wi scons in 5.4 
New York 1.2 
!.lich l;an 5. I 
~hode Island 5.4 

111 i noi s .3.0 

Massachusetts 5.1 
:onnecticut 2.5 
!.laf,ie ,.a 
-..ash i ngton 3 • .3 

- other• 20.2 
( Ins i ::le or outs I ::le "nanagement areal 

Total ~ationwide Percent Travel Ing Out-of-State on Dive Trips Annually 38.8 

• Destination not state-speci fie, ••9•, "to Great Lakes" or "to Gui f ot !.lexico" 

than American white, ••9•, Ph 111ppl ne coral collectors, Cuban she I I collectors. Similarly, di .-e 
snaps are mostly white-owned throughout the Florida Keys. Reviews ot historical records, ledgers, and 
books In the south Florida area r8'/ealed that American blacks, Cuoans, 9ahamians, and Haitians were 
active to varying extents In legally harvesting corals within the fishery conservation zone bet'ween 
1890 and 1970. 

Monroe and Dade Counti• In Florlda adjacent to the reef tract and coral-related industries, Include 
58'/eral ethnic or minority groups (see Taole I 1•2>. The 1970 population of 52,586 in Monroe County 
Included 4,222 blacks (eight percent) and 5,650 residents with Spanish surnames (eleven percent). 
Dade County includes a higher percentage of ethnics, primarily ot Cuban descent. 

Among spiny lobster flshennen In Florida, data on state licenses ;ranted in 1977 to 1978 snow 24.1 per­
cent of the 1,701 licensees to have a Spanish surname; In 1965 to 1966, the seasonal percentage •as 
only 8.2 percent (Centaur Associates, Inc., 1979). r.lost licensees lived and fished in the "'icni, 
Maratnon, and Key west areas of ~ade and ~onroe Counties. 
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Table I 1-2. Genel"al popylatlon ethnic chal"actel"istlcs tor 15 coastal counties adjacent to t!'le F:z.. 

:)E:RCE~1" 

COUNTYPOP1JLAT I ON •JRE:1JN 

COUNTY,STATE TOTAL 2DENSITY/ml WHITE SLACK OTHER 30R~ 

Onslow, North Cal"olina 103. 126 134.8 86,516 15,180 1,430 1 • 3 

Beaufort, South Cal"'ollna .51,136 88.3 33,864 16,868 424 1. J 

Chatham, Geo,.g i a 187,767 421.9 123,295 63,676 796 1 • I 

Palm Beach, Flol"lda 348,753 172.4 286,460 61,015 1,278 7.9 

Dade, Flol"'lda .. 1,267,792 620.9 I ,071 ,662 189,666 6,464 24.2 

"11onl"'oe,Fl OI"' ida 52,586 50.9 42,690 4,222 674 5.3 

Pinellas, Fiol"'ida 522,.329 I, 971. 1 478,043 42,765 I, 521 7.5 

Pasco, Flol"'lda 75,955 102.4 71,924 3,781 250 7.3 
F,-anklin, Flol"ida 7,065 1.3.2 5,7.30 1,323 12 1.4 

3aldwin, "'abama 59,382 .37.6 48,650 10,569 163 1.3 
Jackson, "'ississlppi 87,975 119. 5 73,547 14,258 170 0.9 
Tel"'l"ebonne, lou is I ana 75,049 55.6 52,251 11,423 2,375 0.4 
Jeffel"'son, Texas 244, 77.3 257.4 183,100 61,064 609 1.2 
3alves1'on, Texas 169,812 425.6 135,480 33,314 1,018 2.7 
3razoria, Texas 108,312 76.1 97,685 10,137 490 1.5 

Sour::e: "dap"ted fron ~.s. ~epar"tmen"t of :ommerce, 1973 - Taoles 9, 34, and 43. 

Table 11-3. General popula"tion chal"'acteristics related to family stl"ucture of people In 15 coas"tal 
counties trCJ11 Nor-th Carol Ina -ro Texas. 

TOTAL 
TOTAL PECPLE IN 

COUNTY,ST"TE F'OPULATION HOUSEHOLDS MALE FE."'AlE 

Onslow, Nor-th Cal"ollna 103, 126 77,409 63,567 39,459 
Beaufort, South CaroHna 51,136 41,579 29,517 21.519 
Chathan, ~eo,-gia 187,757 182,929 89,940 97,827 
Palm Beach, Flol"'ida 348,753 342,380 166,382 182,371 
Dade, Flo,-fda 1,267,792 1,244,337 602,095 665,697 
"lonroe, Florida 52,586 48,549 28. 181 24,405 
Plne1·1as, Florida 522,329 513,834 240,397 281,932 
Pasco, Florida 75,955 74,589 36,.38 7 39,118 
Franklin, Florida 7,065 7,057 .3,429 3,6.36 
Baldwin, Alabama 59,382 58,772 29,032 30,350 
Jackson, "11ississippi 87,975 87,458 43,898 44,077 
Terrebonne, Louisiana 75,049 75,788 31 .822 38,227 
Jefferson, Texas 244,773 241,2.39 118,6.38 126,090 
~al 11es-ron, Texas 169,812 167,.346 92,884 95,923 
s,-azori a, Texas 108,.312 104,015 56,357 51,955 

Source: Adap"tedfron u.s. Departmen"t of :CJ!lmerce, 1973 - Tables 9, 34, and 36. 
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11.1.2 Family Structure 

T,he only lnfol"'lllatlon available on family structure pertains to the general POPulatlon, sum11111rizednere 
for 15 coastal count I• (Table 11-J>. Those census ~ata show over 90 percent of tne citizens to oe 
llvlng In households In all countl• except Onslow, 'lortn Carolina, and Beaufort, Soutn Carolina. In 
Dade and Monroe Counties, Florlda, the 1970 Census of 0 opulatlon listed 329,695 and 13,565 families or 
mean family sizes of 3.8 and 3.9, respectively. 

Population ratios of males to females vary oen.een counties but fal I within national ranges; females 
sllghtly outnumber males (Table I 1-3>. Among divers, 90.2 percent of the respondents to a national 
survey .. ere male Clli!!..£!.:!!!:. Magazine, 1979). Nearly half (49.4 percent) of those same respondents 
were -married, 42.4 percent sing le, and 8.2 percent widowed or divorced. 

The 1970 Census of F'opul·atlon also tabu.lated indicators of•econanic well-belng·on a county b.asls. 
These data are summarized in Table I 1-4 for the 15-county sample and presented In greater deptn for 
Dade and Monroe Counties (near tne Florida reef tract) In Table 11-5. Table 11-6 llsts the household 
incanes of divers (SCUBA and snorkel) fran the 1979 nationwide survey. Over 64 percent of the 
recreational diver respondents were members of nouseholds earning over $20,000 per year while nearly 
30 percent made more than S35,000 annually. Among charter-boat cllent·s in Texas, Mertens (1977> 
reported that 78 percent earned over S20,000 per year and 21 percent over S50,000; the average lncone 
was S:33,000. Inferences to the various other coral user ;roups in this management area must oe made 
cautiously fran tne general I ntormat ion pr'!sented here. 

Table 11-4. "ledlan and per capita incones in the 15 sample counties adjacent to the management area. 

COUNTY,STATE "IEDI AN INCOME ( s) PER CAPITA INCOME ( s) 

Onslow, North Carolina 6,471 2,205 
3eaufort, South Carol Ina 5,590 2~243 
Chathan, Georgia 8,245 2,671 
~aim 3each, Florida 9,112 3,893 
Dade, Florida 9,245 J,467 
"'onroe, Florida 7,334 2,842 
F'inel las, Florida 7,642 3,300 
F'asco, Florida 4,998 2,342 
Frankl In, Florida 4,338 I ,554 
9aldwln, Alabama 7,338 2,268 
Jackson, ~isslsslppl 8,548 2,528 
Terrebonne, Louisiana 8,338 2,182 
Jefferson, Texas 9,024 2,928 

.Galveston, Texas 9,778 3,036 
Srazorla, Texas 10,435 2,964 

Source: Adapted fr-an Tables 44 and 124 tran u.s. Department of -:ommerce, 1973. 
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Table 11-5. lncane breakdown tor Monroe and Dade Counties, Florida, for the total population. 

?ERCENTSY INCc»tELEVEL DADECOUNTY "40NROECOUNTY 

0 - 1,999 
2,000 - 4,999 
5,000 - 6,999 
7,000 - 9,999 

I0,000 - 14;999 
I 5,000 - 24,999 
25,000 - 49,999 
50,000 - :nore 

5.2 
15.8 
13.0 
19.5 
23.9 
15. I 
5. I 
1.3 

8.5 
20.5 
18.4 
20.6 
19.5 
9.3 
2.4 
0.5 

Source: Adapted from U.S. Department of Commerce, 1973. 

Table 11-6. Household incone of ~i·,ers res;iondit'!g to a nationwide survey conducted for l!.!..!!.~ 
"'agazine C1979>. 

HOUSEHOLD BRACKET INCOME ~~~CE~T OF ~ESPONDENTS 

u~ER sa,ooo 5.3 
8,000 - 9,999 2.3 

I 0,000 - 11,999 3.7 
12,000 - 14,999 8.2 
15,000 - 17,499 5.9 
17,500 - 19,999 8.4 
20,000 - 24,999 15.3 
25,000 - 34.999 18. 7 

35,000 - and up 20.5 

Medi!n Household lnc:rne: S24,479 
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11.t.3 C011111UnltyStructure 

user groups near coral resources Include residents, In-state travelers, and out-of-state tourists. 
Areas of l'llghest cor-al-r-elated activity (fishing, diving, snel I snops, etc.> range fr-an residential 
canmunltles with strong fishing Influences such as "4ar-athon and i<ey west in Monroe County, Florida, to 
tour-lst/r-ecr-ea+lon centers like Key Largo. Mor-a Indirect coral users such as canmar-clal flshi~ ~oats 
tend to concentrate In the nortner-n and eastern Gulf of ~exico (e.g., Apalacnlcola aay and tne "'ijjle 
Grounds) and off Georgia and South Carolina. 

Throughout the management area, canmunity structure dynamics reflect shifts In business opportunities 
and econanlc development. Many of tl'lose changes have occurred over tne last census decade. Canmunity 
cnanges have been ver-y··evldent in the popular-I zed r-etir-anent centers In Dade, Pine! las, and Pasco 
counties in Florida (see median age data In Table I 1-7). In Monroe County, the i<ey wast papulation 
deer-eased 18.8 per-cent between 1960 (33,956) and 1970 (27,563), due primarily to a deer-eased ~•r-sonnel 
canmitment at the military instal latlon. "lar-atnon and Key Largo, although too smal I to be fisted in 
tne 1960 census, contained 4,.397 and 2,866 people In 1970 and at>out 10,000 and 12,000, respectively In 
1978 cu.s. Department of Commerce, 197.3; l(ey Largo, Florlda, Chamber of Canrnerce, 1979, personal 
canmunlcatlon; "4aratnon, Florida, Chamber-of Canmar-ca, 1979, personal canmunlcatlon>. 

Table 11-7. Gener-al age and education pr-of i I as for- tne total population of 15 coastal counties 
adjacent to the manaanent area. 

TOTAL AGE "4EOIAN lolEDI.AN 
COUNTY/STATE ~PULAT I :IN JNOE~ 18 18 - 65 5~0VER AGE So-iOOL YEARS 

Onslow, North Carolina 10.3, 126 .3.3,249 67,555 2,.322 21. I 12. I 
9aaufort, Soutn Carolina 51, 1.36 18,551 .30, 199 2,286 20.8 11.9 
Chat~am, Georgia 187,767 66,554 105,509 15,504 25.9 11 .5 
Palm 9each, Florida 348,753 103,547 184,791 50,415 .35.5 12.2 
Cada, Florida 1,267,792 370,556 724,419 172,717 .34.2 12.0 · 
!.lonr-oa, FI or-Ida 52,586 15,701 32,.389 4,496 27 • .3 12.2 
Pinal las, i=-1or-ida 522,.329 120, 157 248,239 15.3, 92.3 48.1 12. I 
Pasco, Flor-Ida 75,955 15,0.32 .35,902 24,021 53.4 I 1.3 
Franklin, Florida 7,065 2,455 .3,525 1,085 30.9 10.2 
Baldwin, Alabama 59,.382 22,047 31,002 6 ,.333 27.7 I I .O 
Jackson, "'lsslsslppl 87,975 .36,52.3 47, I 79 4,273 23.3 12. 1 
Terrebonne, Louisiana 76,049 .33,543 38,522 3,884 2 I .5 9.8 
Jefferson, Texas 244,773 86,212 137.456 21,105 28. 1 11.a 
Galveston, Texas 169,812 61,506 95,578 12,728 27.6 I I .6 
Brazoria, Texas 108,.312 40,909 61,657 5,746 26.0 12.1 

Sour-ca: Adapted fr-an U.S. Department of -:crnmer-ce, 1973 - Tables .35 and 120. 
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11.2 Age and Education Profiles 

11.2.1 Age 

Select county age profiles (Table 11-7) show median ages ranging fran 20.8 to 53.4 In the 15 sample 
counties. "lot surprisingly, areas with aged retlranent canmunltles tended to be concentrat8d near 
~iaml (Dade County) and Tampa-St. Petersburg (Pasco and Plnel las Counties>. 

Detailed data on age distributions of coral user groups In the management area, however, are llmit8d. 
In the diving sector, 74.6 percent of the respondents to a nationwide 1979 survey were younger than 
35 years old (Table 11-S>~ Proc:haska and Cato (1977), In a survey of canmerclal fisheries boat cap­
tains In Florida, calculated an average age of 48 years (Table I 1-9). Another canvas by Mertens 
(1977> of Texas charterboat fishermen revealed an average participant age of 45 years (range: 14 to 79J; 
74 percent of the respondents were between 30 and 59 years old. 

Educational achievement tables derived fran the 1970 Census of Populatlon show a rather uniform median 
school years-attended figure ranging fran 9.8 to 12.2 years (Table 11-7>. In the above-mentioned 
diving sector, 72.7 percent of the respondents report8dly had attended college or better (Table 11-8). 

Table 11-e. Age and education statistics for SCUBA and snorkel divers responding to al!.!.!!.~ 
Magazine (1979) survey. 

TOTAL 
RESPONDENTS 

:Jnder 18 year-s 
18 • 24 
25 - 34 
35 - 49 
50 - 64 
65+ 

9.0 
27.9 
37.3 
20.7 
4.7 
J.4 

'-'ed i an Age: 
Average Age: 

28.0 
29.5 

years 
years 

EDUCATION 

(;rade School 
Attended/Attending High School 
Graduated High School 
Attended/Attend Ing College 
Graduated Col lege 
?ost-G,-aduate 

1.2 
10.9 
12.3 
37.4 
18.8 
19.4 

75.6 percent have attended college or better 
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in Table 11-9. Age and education pr-of lies for- canmer-cial f i Shef"t boat captains Flor- Ida. 

AGECyr-s) 

16 - 20 21 - 30 31 - 40 41 - 50 51 - 60 61-Cver-

Distribution by age 4 7 18 24 28 :9 

Years of school canp I etad 12.7 12. 5 11.8 11.2 1I .6 8.7 

11.3 Employment Opportunities and Unemployment Rates 

The econanlc structure of the sample of coastal counties in the management area varies greatly, as 
evidenced by incone levels and employment opportunities (see Tables I 1-4 and 11-10). Gener-ally, tl"le 
1970 data aggregated in tnose tables disguise the fact that gr-eat differences In the employment market 
exist between counties. Urbanized areas such as Chath~, ~aim Beach, ~ade, Galveston, and Brazoria 
Counties, have conslder-abl.y gr-eater- employment opportunities than semlr-ur-al or- rural ar-eas like 
Onslow, l.1onr-oe, and Terrebonne Counties. Conversely, canmar-clal fishing jobS are far- less numer-o..is In 
urban areas <Dade County - 552 positions in 1975 or- less than 0.1 per-cent of the work for-eel, than in 
mol"'e r-ul"'al a,-eas (Monroe County - 3,096 positions in 1975 or- 13.6 per-cent of the total work for-ca) 
(Table 11-111. And, as noted above, these same flshel"'ies positions nonnally result In expanded 
employment in related sector-s (restaurants, supplies, etc.> thr-ough the so-cal led "multiplier- effect.•i 

Employment tr-ends C 1971 to 19751 in fishi'lg and al I other- sectol"'s of the econany are presented In 
Table 11-11. The data sl"tow tnat in c,:mmi,,-cial fishing total employment has deer-eased in Dade :ounty, 
Flor-Ida, since 1973 C-37.6 percent) and increased slightly In Monroe County (+6.6 per-cent). Total 
numbers of proprietors and employees have l"'isen mal"'ginal ly and deer-eased slightly, respectively, ovel"' 
t~at same time period. Ditton, et al. (1978) identified 88 cha,..,.el"'boat businesses In the coastal 
counties of Texas, with concentrations in tl"le ?ort Aransas C~ueces County) and Fre9e>ort <Brazoria 

. County l regions. In tl"le spiny Iobster- f i sher-y, the number-of 11 censees I ncr-eased 80 pel"'cent between 
1971 (1,149) and 1975 (2,067) <Centaur- Associates, Inc., 1979). 

Unemoloyment rates throughout most of the management al"'ea have par-al leled national tl"'ends (Tables 
11-10 and I 1-121. For- example, Flor-Ida data in Table 11-12 snow the seasonal progression ii unemploy­
ment 111ith highest rates In the fir-st Quarter-. Since no single unemployment rate can r-ealistical ly ::>e 

applied to the coral fishery, no canpar-ison is made between different fisheries. 

In the Texas charter-boat user sector, customel"' demand is concentrated in the summer months, especially 
June to August (Oit'ton, et al., 1978). The lobster- fishery is seasonal, peaking between August and 
November-<Centaur- Associates, Inc., 19791. "'ost other- coral user- gr-ou11s are tourist related and 
therefore par-al lei the peak tour- I st seasons in winter and spr-i ng. T,-opi ca I t I sh and she I I col lect i ng 
users ,nay opel"'ate year- r-ound but weather ~a~terns often limit dive time in winter- months. These 
seasonal tl"'ends :nay have lmpcrtant l"'&pel"'cussions on such lndil"'ectly l"'elated user- groups as hotels, 
,-estaur-ants, and fishing tackle suppl ier-s. 

11.4 Recr-eatlonal Users 

As noted In Sections II.I to 11.3, ,-9e,-eationa1 activity is the major- use of cor-~1 and co,-al reef 
l"'esour-ces. "'1ajor-participants are divers cs:uBAand snol"'keler-s>, glass-bottom b0c1ts, charter-ooats, 
and others. Where pcssible, data on each group is summer-I.zedbelow. Supplementary infonnation on 
marine r-ecreatlOfl Is also ottered as an intl"'oductor-y note. 
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Table 11-10. Efflployrnen?end unanployl'!Nlnt date from Table 44 of tne 1970 Census of ~~pulation for 

15 coastal counties. 
UNEMPLOYIENTRAT:'. FOR 

COUNTY,STATE NONWORKER: RATIO WORKER CIVIL LABOR FORCE

Onslow, Nortn Carolina 
Beaufort, Soutn Carol Ina 

o.ss 
1.07 

6.5 
5.4

cnatnam, Georgi a 
Palm 9eec:n, Florida 

I .49 
1.53 

4.3 
3.0 

Dade, Florlde I .32 3.5 

Monroe, FI orl de 1.29 4.3 

Pinal las, Florida 2.00 3.5 

Pasco, Florida 2.90 4.8 

Franklin, Florida 1. 70 3.7 
Baldwin, Alabama 1 • 74 4.3 
Jackson, ~lssisslppl 1. 70 4.6 
Terrebonne, Louisiana 2.15 3.3 
Jefferson, Texas 1.57 4.3 
Gal vaston, Texas 1.46 3.7 
Brazoria, Texas I .61 2.9 

Source: Adapted from U.S. Department of C0111merca,1973. 

Table 11-11. Population and employment trends in Dade and Monroe Counties, Florida. 

DADE COUNTY MONROECOUNTY 
1971 1973 1975 1971 197.3 1975 

1. Population 1 1,301,700 l,37',400 1,438,600 52,300 53,900 51,400 

I'• Employment (total) 1 625,813 714,957 676,577 2.3,530 24,138 22,699 

Propr i ators 1 45, 106 46,811 46,983 2,437 2,531 2,542 
Farm 762 741 699 6 6 6 
~on farm 44,344 46,070 46,284 2,431 2,525 2,536 

wage and Salary 580,707 668,146 629,594 21,093 21,607 20, 127 
Farm 4,490 4,616 3,425 5 5 4 

~on farm 576,217 663,530 626,169 21,008 21,602 20,123 
Goverrwent 75,549 83,787 96,643 10,603 9,242 8,142 
Private 500,668 579,74.3 529,526 10,485 12,360 11,981 

I 11. C01111118rclalFlshennen 2 531 885 552 2.060 2,904 3,096 

Regular 3 106 99 65 448 599 796 
Casua13 39 45 18 114 338 544 
Crew 386 741 469 1,498 1,967 I, 756 

Obtained from u.s. Department of C0111merce,9ureau of ~conomic Analysis, Regional Econanlc lnfol"l!lation 
System. 

2 Obtained from u.s. Department of Commerce, ~ational Marine Fisneries Service, unpubllshed jata. 

3 Regular fishermen are defined as those earni,g 50 percent or more of their incane from tishi~g, 
while casual tlshennen earn less tnan 50 percent of their Income fran fishing. 

Source: Ada;ted tran Centaur Associates, Inc., 19790 



Table 11-12. Un•ployment rat• for Dade and MonroeCounties and the State of Florida at two-year 

I nterva Is. 
PERCENTAGEUNEMPLOYMENT 

Ar-ea/Year Fir-st Second 
~UARTER 

Thlr-d Fourth 
Annua I 
Aver-age 

:JadeCounty ·- 1971 
1973 
1975 
1977 

11.5 
.10.0 

13.5 
9.4 

12.9 
8.1 

12.2 
8.1 

5.2 
4. I 

12.0 
8.9 

!ilonr-oe County - 1971 
1973 
1975 
1977 

10.4 
I 1.0 

10.0 
8.7 

9.5 
7 • .3 

10.4 
8.4 

2.8 
3.8 

10.2 
8.9 

.=-1or-ida - 1971 
1973 
1975 
1977 

10.2 
9.4 

I I .2 
8.9 

10.9 
7.6 

10.4 
7.4 

4.9 
5.3 

10. 7 
8.2 

Sour-ca: Adapted tr-an Florida Division ot ~mp'jyment Secur-fty statistics. 

Soecific data on r-ecr-eational activities have been summar-ized In sur-veys conducted by the U.S. Fish 
and Wildlife Ser-vice C'J.S. Department of the lnter-ior, 1977). 80th national and state sur-veys apply 
to recr-eation in general, not people identified as user-s of corals. Fran that r-eseardl, Table I 1-1.3 
summar-izes the socioeconanic str-uctur-e of mar-ine angler-s in Flor-ida and in the general management 
area. '-lost user-s are male, less tnan 4J year-sold, and middle fncane wage earners, althOugh these 
;eneralizations could De somewha; skewed since t~e survey population was of pr-edomlnantly middle 
i ~cane peop I e. 

The occupational ~ix of recreational anglers in the southeast has been shOwn by Horvath (1974) to be 

~uite di,er-se (Table I 1-14). Over- 90 per-cent of the res;:,ondent household's members wer-eemployed, 
with professional, management, and skll led cr-afts per-sonnel number-Ing more than 36 percent of the 
sample. 

A1!.!.!!.Dlver l.lagazfne (1979) national r-eader survey addressed trie issue of multiple diver activities, 
including "r-eef explor-atlon" and sever-al others directly applicable to coral assemblages (Table 
11-15>. Nearly 94 per-cent of the respondents oar-ticipated In 11specfal inter-est underwater activities" 
during the previous 12 months; almost 90 percent of the divers participated In other water-sports. 

'3fass-bottcm boat oper-ators are r-estr-icted ;eogr-aphicaf ly to areas adjacent to shaf low-water cor-afs 
- nanely the Florida reef tract. Most of t~is type of sight-seeing use Is concentrated near Key 
Largo, Florida, and the state park and marine sanctuary. 

The charter and party boat fndustr-ies ar-e t-.,o ~uasi-r-ecr-eationaf user- gr-oups that often utll lze 
fishery r-esour-ces near- cor-als. In 197J, an estimated 15 per-cent of the sport fishermen In the Gulf 
r-eg ion used a charter- or party boat at least once; charter tees exceeded 520 ml I Ii on (Sureau of Sport 
Fisher-las and Wildlife, 1972). These users also gener-ate consider-able incone splnotf effects In the 
pr-ocess of pr-epar-ing for char-ter-:>Q4t tr-ips, 9special ly where they r-anafn beyond one day, e.g., con­
sumption at hotels, r-estaur-ants, equipment shops, etc. 
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Table 11-13. Socloeconanlc data on percent participation of marine recreational ~nglers i~ Florida 
and In the management area general Iyo 

SOUTHATLANTICANO 

AGEGROUP FL.ORICA GULF OF MEXICO ~EGIONS 

9 - 17 17.6 20.2

18 - 24 10.a 12.2

25 - .34 27.6 24.9

35 - 44 12. 7 12.0

45 - 54 8.5 14.4

55 - 64 1.3.4 10 • .3

65 - older --1:!. 6.0
100.0 100.0 

~ 
Male 73.4 72.6 

Fe111ale 26.6 ..11=.! 
100.0 100.0 

INCOME 
Under S2,000 6.6 9.4 

S 2,000 - 4,999 6.0 6.6 

S 5,000 - 7,499 4.7 1.1 

S 7,500 - 9,999 21.4 14.0 

Sl0,000 - 14,999 21 .8 17.2 

S15,000 - 24,999 25.9 25.7 
S25,000 - .34,999 12.1 1.3.9 

S.35,000 - .39,999 1 • .3 2.e 
S50,000 - or more _Qd --1.:]_ 

1oo.o 100.0 

Source: Adapted from u.s. Department of the Interior, 1977. 

Table 11-14. Occupation, distribution of marine recreational anglers in the southeast. 

OCCUPATION PE~CENT OF HOUSEHOLDS SURVEYED 

Professional 13.9 
Technical 6.8 
Manager-Forenan 11.4 
Cieri cal .3.4 
Sales 5.8 
Service 5.6 
Fanner-Rancher 3. I 
Construction 6.2 
-Laborer .3.9 
Ski I led Crafts II .5 
Operative 6.1 
Proprl etor 7.9 
Student 1. 1 
Ar:ned Forces 2.8 
Retired· Ful I Time 7.6 
Hcmemeker- 1.a 
~ot in Labor Force I • 1 
Other -2d 

100.0 
Source: A~eptecl from Hor-vetch, 1974 



Because the many benefits of recreational us• are at least In part, Intangible can110dltfes, they are 
dltflcult to assess objectively. MiOng othel"'S, they may be psychological Ca desire for sotltudel, 

t1onal (the thrll I of catching a trophy fish), monetary (catch fish or enhance business91110
associations>, or canblnatlons of al I thr••• Spaulding (1970), tor example,. ranked the "fishing 
experience" as the foremost reason why recreational fishermen pursue their hobt,v. Charter fishe1"1118n 
rank "having tun," "relaxation," and "~Ing with friends", as key rationales for chartering a day of 
f lshlng (Mertens, 1977>. As an example of the econanlc worth values of these activities to ti"le 
flshe""4tn, Horvath (1974) noted a 1971 study that valued saltwater fishing benefits In southeastern 
u.s. waters at S59.80 per fishing day. 

Table 11-15. Partlcpatlon of divers In Cl) related activities and (21 other water spcrts, based on 
mu I tip le· answers (adapted fran ~.£.!.!!!:. Magazl ne, 1979). 

1. PARTICJ?ATIONIN DIVl~•RELATED ACTIVITIES 
s TOTAL RESPONDENTS 

~eneral Recreation 81. 1 
Reef Exploration 48.1 

Shel I Co I lec:t i ng 34.5 
Spea rt I sh Ing 32.5 
Under"Water Photography 29. 7 
Lobster or Abalone 32.3 
Wreck Diving 36.7 
Cave Diving 11. 7 
Treasure Hunt Ing 11.O 
-:'roplcal !=ish Collecting 5.8 
Competitive Diving 3.4 

2. ?ARTICIPATIONIN OTHER WATER SPORTS 

""i shing 73.2 
8oat i ng 71.9 
Water Ski Ing 57.3 
Sa 111ng 36.9 
Surfing 9.4 

11.5 Economic Dependence on COININlrclalor Recreational Fishing and Related Activities 

Within the management area, no on• person or firm is totally econanical ly dependent upcn har.,esting or 
harvested corals. However, numerous businesses derive significant portions of their incane fran boat 
rentals, gear safes, dive/boat trips, tropical fish sales, shel I/coral sales, and related hotels and 
restaurants that c:ater to users of corals or coral reef resources. 

A prime example of the dependence of an area upcn coral resources is Key Largo, Florida. Due in lar3e 
part to the offshore reefs, John Pennekamp Coral Reef State Park and Key Largo Marine Sanctuary, tne 
Key Largo vicinity supper-ts 34 boat ramps, 22 marinas, 13 dive shops, and 22 dive boats; pal"'k. tacif i• 
ties alone c:an accanriodate up to 529 dive/snorkel/glass bottom boat cust0111ers per day (Office of 
:oastal Zone Management, 1978). In total, the State Park and Marine Sanctuary are visited by •el I 
over 400,000 users each year CGII len, 1979, personal canmunlcatlon), ,nany of whom spend at least 
several days shopping In adjacent business districts. Similar, t!'IOugh smaller pockets of corat•relaTed 
Industries exist near Maratnon and Key west, Florlda. Alt!'IOugh the total monetary benefit of these 
visitors has never been assessed, It Is undoubtedly very significant to loc:al, county, and even state 
econany In Florida's case. 
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Despite the abs•nc::. of a cOf"al har-vestlng Industry. eorals are directly related to numerous c:::mrner-clal 
fisher-I•• For-W110sta1110ngIndividual fisheries Is the spiny lobSter In southern Florida, an Industry 
that has an average annual hal"Vest value since 1972 of nearly S!O mil lion (Centaur- Associat•, tnc.J. 
Mackerel, yel lowtall snapper, and some grouper, are also taken from patch and coral reef areas. 0n 
hard grounds, sPonges are collected for market. Shrimp Is the major flshel"'f fr011 soft bottom near Jry 
Tortugas. Throughout many coral canmunltles, tropical fish consltltute another lmPor-tant fisher;,. 
The r.4arlne Extension Se,.-.,fce of "'onroe County, Florida, In Key West, has estimated that tropical fish 
rec,resented $389,979 In 1974 value to col teeters. This is a tow estimate of the real value since it 
ts not retail, and since It excludes plants and invertebrates which the Florida ~arlne Life 
Association calculates to be worth about one mil llon dollars. \tllthln the pirvl• of the Florida coral 
law (see Section 7.4) and·the Florida Department of ~atural ~•sources, some tropical fish cot lector-s 
also collect and set I live and dried gorgonians Cother than sea fans>, for aquaria (Causey, 1979, per­
sonal canmunlcatlon; Feddern, 1979, persona! cCJT1munication>. 

Many of these "coral uses" exhibit no significant seasonal variation In popularity. Stll I, some 
fisheries may be more econanlcal ly lucrative at some times (e.g., lobsters and shrimp), and others 
(e.g., tropical fish) may be landed on a nearly year-round basis. 

The neart,v presence of domestic corals also plays an important role In generating Interest in shel I 
shops throughout the management area but especially in the Florida Keys. Both tourists and residents 
l)urchase shel Is, corals, and other- marine specimens fr-0111tne numerous smal I shops situated in coastal 
areas (see also discussion in Section 1O.IJ. ~I though corals sold in these shops are nearly all 
imported (some gor-gonians are collected and sold legal ty within the Florida coral law (Causey, 1979, 
l)er-sonal c0111munlcatlon>>, interest in domestic corals may be a major reason tor their popularity. 

~lass-bottom boat proprietors depend neavily upon coral resources, although many owners also operate 
dive boats or work in unrelated tlelds. Some ~oats charge SIO to S2O per person, take up to 125 
l)BOple per trip, and make an aver-ag_e of two or- three trips per day to coral areas. 

The indirect econanlc dependence of Florida ~eys motel/hotel and restaurant owners on living coral 
resources Is enormous. Many such businesses are concentrated quite near to the offshore corals of Key 
Largo and Key \tlest; a third area near Looe ~ey is currently expanding at a rapid rate. Elsewhere in 
the management area, tourist-related enterprises abound but cater largely to parties other than coral 
entiuslasts, e.g., those seeking amusements, large cities, sPorts events, sun, fish, etc. 

11.5 Distribution of Income Within the User Community 

General distributions of lnccne In canmunities which include coral users may be derived fr011 census 
and econanlcs statistics maintained by the· 3ureaus of Census and Econanle Analysis, respectively, 
within the U.S. Department of Cammerce. At tne county level, personal inc011e Is categorized t>oth by 
type of payment <e.g., wage and salary, nonfar11 proprfetol"'S, and others) and by Industry. \tllthln the 
latter class, private sector lncaN in "•holesal9 and retail trade" and "ser,,ices" probably best 
reflects lncane generated In sMI I shops, rest~urants, boating, and other coral user-related 
businesses. A broad category termed "other-" includes forestry, agriculture, and f I sher-I es; In some 
coastal regions, such as Monroe County, Florida, fisheries may be assumed to contribute most of tne 
"other" incane due to the absence of much si3niticant forestry and agriculture work. 

In the nro counties within the management ar9a that are most dependent upon incane derived fr-an coral 
users, "wholesale and retail trade" and "servi.::es'' constitute the majority of earned personal incO'll9 
In the private sector (Table tt-15). Most of this incane Is paid by direct wages and salaries.­
Goverment lncane Is also Important to county econanles but Is unli~ely to be related to coralso 
Government-generated monies to user groups via smal I business loans and tourist develapment may also 
contrl~ute to c011rnu~ity lncane structure. 3etween 1971 and 1975 fncane in tie trade and services 
classes has risen significantly. 



Tab le 1 1• 16. Personal lncc:me In Monroe and Dade Counties, Florlda, by type of payment and type of 
Industry tor 1971, 1973, and 1975. 

DADE COUNTY 
1971 1973 1975 

TYPE 

wage and Sala~y OisbursenMtnts 4 ,.326, 584 5,688,500 6,220,418 
Other Labor lncCJll8 2.30,874 .322,955 .395,070 
Proprietors 1 lncane 406,446 495,561 49.3,891 

Fann .37,782 40,409 .37,559 
Nontann .368,664 457, 152 456,3.32 

BY I l'<OUSTRY 
Fann 50,716 5 5, 6 7.3 54,778 
Nonfllnn 4,91.3, 188 6,45.3,.343 7,054,601 

Private 4,245,426 5,596, 169 5,937,577 
Manufacturing 567,744 775,.3.36 812,162 
Mining 14,989 25,645 .30,62.3 
Contract Construction .394,026 591,0.37 41 l,.388 
'-'holesale and Retall Trade 1,01.3,.386 l,.306,5n 1,452,621 
F rn., Ins. and Real Estate .385,118 514,815 551,567 
rr-ans., Comm. and Pub. Utillties 726,717 912,678 1,007, 188 
Sel"'Vices 

1Jther 
1, 1.30,407 

1.3,0.39 
1,449,715 

20,.371 
1,648,874 

21,154 
Goverl"ll!ent 667,762 857,174 1,117,024 

=e<1erat, Civil Ian 151, 71 v 178,479 217,901 
Federal, Mllltary 80,50.3 92,.377 106,006 
State and Local 4.35,549 586,.318 79.3, 117 

TOTAL 4,96.3,904 6-,509,016 7,109,.379 

"IONROECOUNTY 
1971 1973 19 75 

134,54.3 
.3,569 

10,432 
111 

10,321 

160,.311 
5, I 18 

1.3,266 
152 

1.3,114 

155,718 
6,454 

1.3,150 
182 

12,968 

125 
148,419 
67,679 

(OJ 
(0) 

7,803 
21,844 

4,867 
6,162 

20,986 
1,702 

80,650 

15,91.3 
49,808 
14,929 

169 
178,526 
94,179 

(0) 

(0) 

16,607 
27,.340 

5, 58.3 
7 ,07.3 

27,617 
9,476 

84,.347 

16,040 
48,279 
20,029 

2".ll 
185,121 
99,482 

5, 77.3 
CL> 

9,177 
.32,.385 

7,044 
8,74.3 

.31 ,.304 
5,056 

85,6.39 

18,201 
41,774 
26,664 

148,544 178,695 18 5 ,.322 

CD> ~ot shown to avoid disclosure of confidential infonnatlon. 

CL> ~ass than S50,000. 

Includes flsherl• harvesting sector. 

Source: Adapted fran Centaur Associates, Inc., 1979. 
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12.0 CPTIM\JICYIELD 

12.1 ProblMS In the Fishery 

The Councl I nas developed management object Ives and inanagament rneasi.res to address t.,. fo I lowl ng 
problems associated wltn the coral resource. 

c1> Degradation of stocks thra.igh natlJral and man-made oca,r-r-ences. 

Corals and coral reefs In the management unit are frequently plagued by a wide variety of Impacts, as 
detailed in Section 6.2.2. The cumulative effect of these stresses has apparently been a jegr-aaatlon 
of stock size, areal dlst~lbutlon, and coral nealth generally. This problan ~anpers efforts to st~dy 
tne r850urce and to ascertain Its sultabll lty for han,est. 

C2> ~lmlted scientific lntonnatlon on many species and many sections of the management unit, which 
Includes tne lnabll lty to assess tne Impact of coral nan,est. 

The existing biologlcal data presented in Section 5.4 show t!'!at there Is vary little lnfonnation on 
3rowth, 1110rtall ty, abundance, and r-ec:rui 1'nent for the managemant un It. Th Is I nfonnat Ion or catch 
effort fr-an a directed fishery Is absolutely necessary to estimate MSY (and then OY) for eacn species. 
without this lnfonnatlon, estimated ~SYs are uncala,lable. 

CJ> Susceptibl I lty to stress because of iiany corals being located at the northern limit of thelr­
d I str-1 but ion. 

~any corals In the management unit are located at the northern end of their- nat1ral distributions. 
This means tnat tney are subjected to water tanper-ature extr-41119s tnat stress th4111to the llmlt of 
Their- ability to survlYe. In tact, In some Instances water tanper-ature drops and/or other- natural 
occurrences (such as hurricanes>, ~ave kll led large segmants of reefs In t!'!e management unit. These 
nat;.iral s"tresses are uncontr-ol lable by man. '"lowever, because of these natural stresses, corals In the 
management unit are 1110re susceptible to man-Induced stresses. 

(4) Inability of corals to escape stress because of their sedentary nature. 

Corals, unlike flnflsh, crustaceans, and 110st 1101lusk.s, cannot move to escape stress. Instead, t!'!e 
polyps must retract. Resulting disruptions ,., energy flow :nay Interfere with normal biological func­
tions such as reproduction and feeding. 

(5> Canplexlty and Inconsistency of exlstirig ,nanagement r-egl:nes. 

~s sumnmrlzed by Shinn (1979b, and 1380), tne ~anagement area Is covered by numara.is federal and state 
au~norltles with jurisdiction over coral and coral r-~ef resources. This presents probl4111S In over-­
lappJng authorities (States, BLM, OC:ZM, FWS, etc.>, differing regulations <e.g., concerning tropical 
fish collecting In Florida Keys parks, monu~nts, etc.>, and more. The resulting regime Is canple~, 
burdensoma. and Inconsistent; a single coor-dl,ating authority such as ~CAA 111111y offer a solutlon via
The Fr.F within the mandate of the FCMA. 

(6) :..ack. of adequate public understanding of the Importance of coral and coral reefs. 

~•ad coral Is sold extensively In tne ~anagement area both tor- use as curio I tans and aquarium 
decorations. On t!'!e other hand, llvi:,g coral is l~portant both ecologically and econanlcal ly to t!'!e 
111anagernent area. _Living coral provides habitat for many species of flnflsh and shel lflsn. !.1any ot 
tnese species are canmar-clal ly valuable. Living coral al.so provides a major tourist attraction to 
sout~ Florida and to a lesser extent In other states. 
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(7) Pr•ent lack of Jurlldlctlon over !!Ost coral and coral reefs by a federal agency which has trac21-

tlonal ly executed authority and jurlldlctlon. 

In a recent decision (U.S. v. Alexander) the c~rt ruled that the Bureau of ~and ~anagement only ~ad 
authority to 1111nag•corals threatened by oll leas• operations. This decision nas left tne majority of 
coral and coral reef resources In the FCZ unprotected and unmanaged by any federal regl•• lo!uch of 
Florlda Reef Tract fran American Shoal off Sugarloaf~.., to Star Reef off Key Largo lies In t,e FCZ. 
Thus, spectacul-ar assemblages of corals are afforded I lttle protection fran !'larvest and no protectlor, 
fron di II berate destruction by human activity. Florida law {see Section 7.4.2> al lows possesslor, of 
cured coral after what can be an on-board process of ~Jeacnlng and does not prohibit the destruction 
of reefs beyond tne territorial sea. 

12.2 Rec0111118ndedManagement Objectives 

12.2.1 Rec:011111ended General Manag81118ntObjective 

Optimize benefits generated fran the coral resource whlle conserving coral and coral reefs. 

This Is both the short•tenn and Jong-tenn overal I objective of this fishery management plan. The 
coral resource in the FCZ of the Gulf of Mexico and South Atlantlc Councils Is unlQ1a In the 
continental ·Jn I ted States. Corals In the management area tend to be at the nortnern 11 ml t of the Ir 
range; this makes these corals nore susceptible to envlromiental str•ses than the sane species 
located in nore tropical climates. The coral resource also makes a sl;nlflcant contribution to the 
econany In the ,,,anagement area. -'ddltlonal Jy, the presence of coral assemblages attracts many 
tourists to t~e area. Coral and coral reef assemblages also provide necessary habitat for many 
val·Jable species of shel lflsh and finflsh. 

12.2.2 Recolffllended Specific Management Objectives 

The general objective Is, In effect, a stat911er,t of the concept of Optimum Yield as embodied ir, tie 
Fishery Conservation and Management -'ct. The specific management objectives recan1111nded below appl-, 
to coral and coral reef resources In tne fishery conservation zone of the ~ulf of Mexico and Sout, 
Atlantic Fishery Management :ounclrs. 

Cll Oevelop the scientific Jnfonnatlon necessary to detennlne tne feasibll lty and advrsablllty of 
harvest of coral. 

~s Is discussed in Section 5.4, the scientific data necessary to calculate reliable (or even adequate) 
~SYs for coral and coral re10urces do not currently exist. The ~SY calcul~tlons cr-iulred by lawl 
shown In Section 5.4 are based upon data fran incanparable areas and ass~ptlons that render the 
calculatlons canpletely unreliable for guldfr,g management unit OY and harvest ~eclslons. The :ounclls 
Intend to develop the scientific data necessary to detennlne tne optimum level of harvest if any, coo­
slstent with long-tenn conservation of the coral resource. "chievement of tnls objective l~voll/9s 
both the Implementation of a l!Onltorlng systan and a recan111tndation to the ~atlonal Marine Fisheries 
Service (NMFS>that coral research be given priority. 

This objective addresses proble111 (2l above. 

C2l 114inlmlze, as appropriate, adverse human l,npacts on coral and coral reefs. 

9ecause many corals In the management unit are at the northern limit of tnelr distribution, tney are 
unusually susceptible to stress. 9y rnlnl11Jzir,g stress result Ing fron control lab le human activities, 
the effects of natural Impacts should be decreased. 

This objective addresses problans Cll, (3), and (4l .ibove.· 



<J> PrCJVlde, whar• apprgprlate, for special :nanagement for coral habitat areas ot ~artleular concern 
cHAPC>. 

Pr0Vld• specl al ,nanagement 111eas1r• for selected, local I zed coral areas whlch the Councl Is I dent I fy 
as sensitive, particularly significant, or susceptible to either present or Potential damage. 

This objective addr•ses probl•s Cl), (3), and (4) at>ove. 

(4) Increase public awar•n•s of the lmpartanc• and sensitivity of coral and coral reefs. 

Inform and educate the ~neral publlc concerning the Importance of the coral r..aurce In the '!NII~ 
tenance of habitat for other- fisheries and in the econanlc bes• of the stat•.adjacent to the manage­
:nent area. 

Th rs objective addresses problem (6) above. 

(5) PrOYlde a coordinated management regime for the conservation of coral and coral rNfS. 

There present! y exl sts no cons I stent or un I form management of coral and coral reefs In the FCZ. 
various agencies exercise responsibility In llmlted areas. 

This objective addresses problems Cl), C3>, (4), (5), and (7) abOYe. 

12.2.3 Alternative Management Objectives Considered But.Not Recommended ) --
During the development of this FP.P, the Counclls considered tne fol low Ing management objectives but, 
tor the reasons Indicated under each, did not r-ecannand them at this time. In some cases (rejected 
objectives (2>, (4), (5), (6), ani;t (7)) tr:ie rejected objectives were reworded as recannanded objec­
tives or Included as management :119as1res. 

CI> A I low unr-estr-I cted harvest of cor-al. 

This objective Is not r-ecannanded because there ar-e not en<11gh scientific data on the papulation dyna­
mics of the coral resource to determine the Impact of unrestricted harvest. Adopting this management 
objective would serve to aggravate problems Cl), (2) and (6) identified In Section 12.1.1 above. 

This objective does not addr•s any of the above pr-oblems. 

<2> Allow llmlted harvest of cor-als whll• maintaining habitat and aesthetic values In corals' natur-al 
envlromente 

This objective was moved and r9'tlsed to objectives Cl) and <2>. 

This objective would ac:tdr•s problems C2> and (6) but woul-:1 aggravate pr-oblem (I). 

(3) ?rotec:t corals fr-an natural envlr-of'Wllentalevents. 

This objective Is not recannanded because t~ls p!an cannot change or Influence natural ~ceur-r-ences. 

(4) Preserve coral and cor-al r-eefso _/ 
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This objective was 1110ved and revised to objective <2> for two reasons. First, just as data do not 
exist 1'o suppol"'t unllmlted har,est, data do not exist to suppol"'t a total pr-onlbltlon of narvest or 
Impact. Second, total pr-onlbltlon of harvest or Impact on coral could cause severe econanlc impact on 
at least recreational diving, fishing, cannarclal lobstering, and shrimping sectors. 

This objective addresses problems (ll, (.3) and (4) above, but would prevent addressing problems (2l 

and (6). 

(5) Pennlt llmlted harvest of corals for scientific/educational purposes. 

This objective has been reworded and becone Management ~easures Cl) and (2). 

(6) Emphasize coral habitat management. 

This objective was revised to objective (4). 

(7> Establish a !l'Onltorlng system capable of detenninlng trends In the health and condition of vita! 
coral resource areas. 

This objective was ellmlnated after detennl:ied to be too costly. 

(8) Establish a pennlt system for harvest of octocor-als. 

This objective Is not recanmended as a separate objective because It Is Included In specific objective 
number ( 1). 

12.3 Description of ~lternatlve Optimum Yields 

12.3.1 Recommended 

OY for al I corals Is the level of harvest speci fled or as may be authorized pursuant to the penni tting 
criteria established In this plan. Based on available data it is the Councils' intent to al low the 
existing level of legal, reported hal"Vest consistent with the objectives of this plan. 

OY for stony corals and sea fans Is to be zero CO> except as may be authorized for scientific and edu­
cational purposes. The current and expected level of harvest tor this purpose is estimated to be 

about 140 Id lograms per year. 

OY for octocorals Is the amount of hal"Vest which is authorized pursuant to this plan. It Is to be al I 
octocorals (except sea tans) that are harvested by u.s. tlshennen. Octocorals, except tor sea fans, 
are Identified as presently being hal"Vested without apparent stod< damage (Section 8.2.6). Present 
and expected level of har,est Is estimated to be about 5,845 colonies annually, 1,46l of which cone 
fr-an the FCZ. 

Because of the value of some species of oct~corals as a source of hormones, there exists the potential 
for local I zed or even widespread overtishi~g <see Section 5.5>. For this reason, the Councils are 
proposing that the condition of the stod<s and the harvest be monitored so that the Secretary mey take 
appropriate specified action should there be an impending threat of overfishing. 

This Optimum Yield Is recanll9nded tor several reasons. First, because of their slow 3rowth and value 
In non-consumptive capacities, stony corals and sea fans may be considered for practlcal purposes to 
be non-renewable resources which should not be harvested. Second, as Is discussed In Section 5.4.8, 
there ls not enough knowledge ot corals in the management unit to calculate MSY. Therefore, pennits 
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are recanll9nded tor scientific and educatlo11al harvest of prohibited species In oi-der to help devel,;,,.. 
the necessary Information, as wel I as to restrict the harvest. Third, there Is a relatively smal I c:Jn­
rnerclal harvest of oc:tocorals 11ow takli,g plaee. This F"" recognizes and wll I al low this ha,...,est in 
order to maintain this Industry and gather the Information necessary to evaluate Its Impact. 

12.J.2 Alternative Optimum Yields Considered But Not Rec01111Mtnded 

Establish a series ot separate OYs for al I lndlvldual coral species or groups or separate 

areas. 

This alternative would al low the Councils to recognize differences In the OYs for different specias 
of coral. However, It _J_snot r-ecann-ended at this time because there are not enough data to ca!:ulate 
MSY tor each species; reasonably specific OYs can not be establlshed for al I species because t~e 
envlror,nental consequences are not fully understood. 

Establish a single OY that applies to al I corals. 

This alter-native Is not r-ecann-ended because different species of coral have different growth, 
reproduction, and mortality rates. Thus, such species wl II have a different MSY. Using a slr,gle OY 
for all coral species Is therefore not sclentlfical ly defensible and could lead to serious overhar.-est 
of some species whlle underutilization of others. 

Establish an OY of zero CO) for al I corals. 

This alternative is not recann-ended because tiere are not enough data to suggest that It Is necessar 
or advisable at this time. It is possible that under this alter-native Jncldental catch woul1 be 

pronlblted. This could cause serious econanlc impact on some fishing activities. There is a smal I 
existing fishery for octocorals which is sustainable through natural 3rowth and recrul1'ment. 

Set OY for rose eoral at 100 kg (220 lbs) per year; 

Set OY for gorgonlans (except sea fans) at 2,000 Individuals or 260 kg (527 lbs) per year; 

Set OY at zero (0) for al I other coralso 

While Industry sources Indicated that these amounts could be used each year, this alternative is not 
recanmended at this time because data do not exist to suppar-t these levels of OY. The growth of rose 
coral Is not known and the reaource could be damaged by overfishing. Octocorals, except for sea fans, 
are generally abundant and can sustain the present level of fishing.· 

Establish an OY of 1,463 colonies of nine species of Octocorats. 

This option was rejected because the current level of harvest gives no evidence of overfishing of 
stoeks. These species are difficult to identify so few Individuals would know the species harvested. 
Harvest is unres1Tlcted In the terrltorlal sea. 

12.4 Analysis of Beneficial and Adverse Impacts of ?otentlal Management Options 

This section and Section 12.5 evaluate econonlc, social, envlror,nental, and blologlcal Impacts of t~ 

proposed a~d alternative management measures llsted below and relates the Councils' ratlonale for ~r 

posing ceri-aln measures and not proposing the alternaTi·,es. The sections tuttll J the requiranents o 
Executive Order _12291. The procedure used In estimating the Impacts !~eludes a systanatic discussion 
o+ both adopted and rejected management measureso The analysis is based on the best available !~for­
mation ln al I Jnstanceso 

12-5 



8Executive Order 12291 8 Federal Regulatlon established guidelines for pranulgatlng nar l"'agulatlons and 
r-evlarlng existing regulations. Under th•• guldellnes eacn agency, to the extent pennitted oy law, 
Is expected to canply with the fol le.Ing requll"'t111ents: Cl) admlnlstl"'atlve decisions shal I be oasect on 
adequate Information concerning the need for- and consequences of proposed government action; C2l 1"'81JU­
latory action shal I not be undertaken unless the potential benefit to society for- the l"'agulation out• 
weighs the potential costs to society; (3) regulatory objectives shall be chosen to maxl111lze the net 
benefits to society; C4l among alternative appr-oecnes to any given regulatory objectives, the alter• 
native Involving the least net cast to society shal I be chose~; and (5) agencies shal I set l"'&gular-ly 
priorities with the al111 of- maxl111lzlng the aggregate net benefit to society, taking Into account tne 
condition of the particular- Industries affected by regulations, the condition of the national econany, 
and other regulatory actions contanplated for the future. 

In canpliance with Executive Order 12291, the Departn,ent of Canmerce (OCX:l and the National Oceanic 
and Atrnosphel"'ic Ad111lnistration C~OAAl reciuire the preparation of a Regulatory l111pac-tReview (RIRJ for 
all l"'&gulatory actions which either l111plement a new fishery management plan or significantly amend an 
existing plan, OI"' may be significant in that they affect Important DOC/NOo\A policy concerns and are 
the object of public Interest. 

The RIR Is part of the process of developing and revi•lng fishery management plans and Is prepared by 
tne Regional Fishery Management Councils with the assistance of the National Marine Fisheries Service 
C'fi4FSl, as necessary. The RIR provides a canprenenslve review of the level and Incidence of Impact 
associated with the proposed or- final l"'egulatory actions. The analysis also provides a l"'evlew of the 
problems and pol Icy objectives pr-anptlng the regulatory proposals and an evcluatlon of the major 
alternatives that could be used to solve problems. The purpose of the analysis Is to ensure that the 
1"'81Julatory agency or Council systanatical ly and canprahensively considers al I available alternatives 
so that the public welfare canoe ennanced in tne most efficient and cast effective way. 

The RIR also wil I serve as tne oasis for detennfnlng whether the proposed regulatlons Implementing tne 
fishery management plan or amendment are major/non-major under Executive Order 12291, and whether"' or 
not the pl"'oposed ragulatlons wll 1. have a significant econanlc Impact on a substantial number of smal I 
entitles under the Regulatory Flexibility Act (5 u.s.c. 601 et seq.>. 

In Ol"'der to achieve the management objectives of this plan and an optimum yield, the Councils have 
analyzed the effects of various conservation and management measures and l"'ecanmand eight measures. 

Measures Recommended by the Councils 

Measure I: ?r-ohlblt the taking of stony coral or sea fans or destl"'uction of these corals and coral 
reefs In the FCZ of the Gulf and South Atlantic Fishery Management Councils' geographical 
are of authority, except as provijed for by permit In this plan. 

Should harvest of other octocorals becane accelerated and. which In the Council's judgement 
Is threatening the habitat in local I zed or widespread areas, the Counclls may l"'equest the 
Secl"'etary to take available measures designed to eliminate such threat of damage to the 
l"'esource and fishery habl tat. 

The fol lowing procedure may be used: On the advice of Its Scientific and Statistlcal 
Committee or- other soul"'ces that Jne or more species of octocorals may be endangered fl"'c:m 
widespread or localized depletion tl"'an overharvest or tnreat of overnarvest, the Councils 
may notify the Secl"'etary of the ~nreat and recanmand tnat he take one or more of the 
fol lowing actions. 
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a. Restrict by regulatory amand1111nt or through pro111.1lgatlon of emargency regulations the
har"9st of one or nore species of octocOi"als to a recomnended 1e-..1 or a11Dunt. 

b. Restrict by regulatory amandmantor through pro111.1lgatlon of emargency regulatlons the 
area from which one or llllre species of octocorals 1111ybe taken. 

c. Restrict by regulatory amandmantor through pronulgatlon of emergency regulations t~e 
method of har11est by which one or 1T0re species ot octocorals irey be nar ... sted. 

d. Utlllze any procedures other than regulatory amendmentor pro111.1lgatlon of ener~ency 
regulations which llli!IY be within the realm of authority of the Secretary and wnicn •ii I 
achle11e tne results of action proposed in options Cal throug~ Ccl abo .... 

Analysis: Corals, especlally ff'DSt of the stony corals, grow slowly; though growth rates tor 1111nyspe­
cies are not wel I documented. A principal -.elue of coral and coral reefs Is In a nonconsu~ti.,. 
capacity where they ser11e as an aesthetic resource and provide shelter and habitat tor other llli!lrine 
anlllli!lls. This neasure would al low the known existing le.,.I of har...st, which wll I not endanger the 
stocks or the aesthetics of the resource. 

This measure would prohibit the destruction of coral reefs for unauthorized har ... st or the sal 14!1ge of 
artifacts. This measure is Intended.to prohibit the use of explosl-..s, dredging, or 11ft pu~s to 
remo11eor displace coral reefs. It is not intended to restrict the use or re110-.el of llli!lrlne equipment 
[such as that used in petroleum extraction> on which corals 1111yha11erecently grown. 

The Councils ha11e deter~lned tnat tne present le11el of har ... st of other octocorals supports a sirel I 
fishery which does not threaten the stock, and it should be al lowed to continue so long as 014rtishi.,g 
does not occur. The framework measure to provide for regulatory amendment wll I provide a safeguard to 
pre .,.nt I oca I or widespread dep I et ion of octoco·ra Is. The Counc I Is recogn I ze that soma sc I ent i f rc 
collecting activity does not fal I. within the regulatory jurisdiction of the MFCMA(see Measure 2 
below>. The alternati-.. action "d" abo-.. is therefore included to guide the Secretary to use any 
other authority to protect the resource and habitat from destruction. 

This measure addresses the gene~al 1111nagemantobjecti-..e and Objecti11e C2l. 

Measure 2: Establish a permit system for taking prohibited corals for scientific or educational 
purposes. 

Analysis: The Regional Director should be authorized to allow the collection of the prohibited spe­
cies (stony cOf"al and sea fans or all corals In protectec:I areas> for these purposes. The Councl Is 
recognize that scientific research activity conducted by a scientific research 11essel is specltical ly 
excluded from tne term "fishing" In Section 3(10) of the Fishery Conservation and Managenent Act of 
1976. It should be noted, howe11er, that the following specific activities are considered to be 

. fishing within the maanlng of the Act, and_ therefore require a permit: 

Any activity ln110lving the catching, taking or har ... sting of fish in commercial Quantities, or 
the use of gear capable of catching, taking, or har-..stlng fish in colllll8rclal �uantities, 
Including: 

ll the conducting of tests of fishing gear; or 

21 fishing carried out for tne purpose of training fisherman. 

It is the Councl1s 1 desire to provide guidelines for otner· slmi lar col lectlng which flllllybe eQual ly 
justified. 
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Council Permit Gulde! Ines: 

(al Scientific and educational permits are permits which 111111y be Issued for taking pronlbited
species of coral or corals from protected areas such as HAF'Cs for the purpose of 3alni~g 
knowledge of cor-al for 111111nagement and for the benefit of science and hu111111nlty. 

Stony corals or sea fans (or parts ther-eofl which are taken for the purpose of sale snoulj 
not be construed as having been taKen for scientific r-esearch. This is not intended, 
howe-.er, to pre-.ent a contractor- or agent from collecting cor-als on behalf of a r-esear-cn or­
educatlonal Institution holdlng a scientific or educational permit. 

(bl Qer-mlts snould" not al low localized or widespread depletion of stocks. 

(cl ;:lermlts should require mandatory r-epor--ring of har-.est on a tl1!8ly basis. 

(dl Qermit issuance should be fair- and equitable. 

(el lnclden"taf catch of pr-ohibited species does not require a permit so long as It Is returned 
to the wa-rer In the gener-al ar-ea of capture as soon as possible (In accordance with 
Management ~easur-e 3>. 

The reef building stony cor-als and sea fans are pr-otected In Florida waters where they occur- in their­
greatest abunaance In state waters withfn this manage,,.nt area. Although tney are not presently pr-o­
-rected in the FCZ, tnis fact Is not 3eneral ly known. tner-e are reports, howe,..r, of r-eef damage fr-om 
co I I actors CFuss, 1981, per-son a I comn1m I cation J. 

i:>er-mlts would ;:ir-ovide nar--.est data presently not avellable. This measure addresses the -;ener-al 'Mnage­
:nen"t objecti'4s and Objectl'4S (IJ and (2). 

~easur-e 3: Stony corals and sea fans taken incidentlly in other- fisheries must be returned to the 
water in tne 3enera1 area of capture as soon as possible. An exception Is provided tor 
the 3r-oundflsh, scallop, or other similar fisheries where the entire unsorted eaten Is 
landed. In such Instances the cor-als may be landed but may not be sold. 

Analysls: The Councils recognize that an una-.oidable bycatch of so,,. cor-als occurs with bottom tr-awls 
used to take groundflsh, scallops, and shrimp. The catch of tne latter Is usually sorted 
witn unwanted byca"tch returned to t'le water-. In tie 3r-oundflsh and seal lop flsnery, 
howe-.er, tne entire catch Is usually landed without sorting. Some corals occur on 
tr-awlable bottom and ha11e been taken ·and landed without apparent damage to t,e stock. T~e 

:ouncils do not wish to dlsrup"t these fisheries; nowe,..r, tney do not wish to pr-ovide a 
legal opening for the de-.elopmen-r of a fishery tor prOtllblted corals. 

This measure addresses the general rnanagemen"tobject I,.. and Object I,.. C2J. 

Measure 4: Prohibit the use of toxic chemicals in taking fish and other marine organisms which 
inhabit coral r-eef areas except under permit as may be specified in this plan or any other­
fishery managel!8nt plan. 

Es"tabllsh a permit system for ~se of toxic chemicals In collecting fishes in coral reef 
areas. 

-"na I ys Is: To,Is measure Is Intended to 0r-ot;1ct cora Is from deatn or damage fr-om tox I c chem I ca Is used 
in "the col lec:tlon of fishes and other marine organisms in coral r-eefs_. Some tropical fish col lect:)r-s 
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utilize cheaical1 to reaave ~eci11ena fr011 within coral reefs. When ueed with c�re the chetlicala can 
be uaed effectively with little effect c:11 the corals. Improper uae, however, can reault in loaa of 
earala. Reetriction to peraittitd ueera would provide a degree of cantrol to limit uee to approved 
ch•icala .,d individual � knowladegable in their use. 

The r1orid• Department of Natural Raaourcas requires a per11it for the collection of ilarina fishes •ith 
chllllicala .,dis ~avising the ragulationa and procaduraa. The.expected nullbar of per11it holder• is 
estimated initially to be 40_ to 50 (A. Huff, 1981, personal c011111unication). The Coc.ncils rec01111end 
that I c011patible permit ayat• be developed with the statee where practicable and that thoaa states 
serve .. design••• of the Secretary for isau.-,ca of permits. 

This ••sure addresses th~ general � anagenient objective and Objectives (1) .,d (2). 

Measure 5: Identify habitat areas for corals which may be threatened or subject to degradation .,d 
provide a �anag1111entprogram for the�• These habitat areas of particular concern (HAPCs) 
are recognized aa providing habitat to valuable or spacial aaaenrblagea of coral or coral 
reefs. Sana or theaa areas are presently under jurisdiction of runagenrentprogrM8, 1011a 
are 1.11dar consideration for incluaion in such progr111a, .,d others are praaently without 
managenrent. Idantifisd coral habitat areas of particular concern: 

s. Eut and Weat flower Garden Banks (n011inatad national 1'18rina sanctuary). Within the 
HAPC defined aa being that portion within the 50-fathall contour, the taking or 
destruction of all corals is prohibited except•• authorized by peritit. Traditional, 
historical fishing methods are allowed but the uaa of bott011 longlinea, trap� and 
pats, and bottom trawls is prohibited. Anchoring shall also be prohibited within thi! 
HAPC, ••capt for vessels less than 100 feat in registered length. (The proposed 
restriction on -,choring has been disapproved by NOAAas being beyond authority of 
MrCHA.) 

Analysis: These manage11ent 111easures are intended to protect the coral habitat are•• of the flower 
Gardena BW1ks fr011 d .. age that would be caused by nonhiatorical fishing activities .,d fr011 .,char 
damage caused by large vessels such u freighters .,d tankers (see Section 6.2.1). 

As far as is presently known, there has been no use or bott0111 longlinea, traps, pots, or trawls an 
theae banks. There is, however, a developing bott0111 longline fishery for reef fishes along the Texas 
coast. It is conceivable that thia gear could be used on the Banks and in doing ao could da11agethe 
corals (see Section 6,2.1). 

b. r1orida Hiddl• Ground• - the northernmost her� atypic (shallow reef-type) coral c011-
� unity in the Gulf of Mexico. The HAPC (see rigure 6-10) is bounded by• line 
beginning at Point A (latitude 28° 42.5' N, longitude 84• 24.8' W)9 proceeding due
east for -.,proxi � ately 7.4 nm to Point B (latitude 28• 42.5' N, longitude Si\• 16.J' 
W); then proceeding in a southeasterly direction for approximately 34.6 1"11to Point C 
(latitude 28° 11' N, longitude 84° 0' W); then proceeding due west for approximately 7 
rn to Point D (latitude 28° 11' N, longitude 84• 07' W); then proceeding in• north­
westerly direction for approximately 22.J rn to Point E (latitude 28• 26.6' N, longi­
tude 84• 24.8' W); then proceeding due north for 15.8 rn to origin at Point A. The 
taking or destruction of all corals is prohibited within the HAPC except u may be 
authorized by per•it. Within the HAPC the use of bottom longlinea, trapa .,d pots, 
and bott011 trawls is prohibited to prevent damage to corals (see Section 6.2.1). 

Analysis: This area containing the topographic highs of th~ r1orida Middle Ground� ia a tap producer 
of reef fish. Electric reels and handlines are most frequently uaed by fiaher•en. The bott011 is very 
rough ind not suitable for• standard bott011 longline operation or for use of standard otter trawls. 
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Although 1aae .. a baa trape ere ueed in the gener•l aree, there is no evidence that they are pre­
sently being set an the Middle Grounda. The Florida Middle Ground• were nminated to be a National 
Marin• Sanctuary but are not an active candidate at thia tiH. 

c. Oc:ulina Bank. This four by 2J 1111 HAPC contain• coral reef• coapoaed of b.,ks and 
thicket � of tha ivory tree coral, Oculina vericoae. It ia bounded by latitude 271 

30' N to latitude 271 53' N, w,d longitude 79° 56' Wto longitude 80° 00' w. Within 
the area the uae of bottm trawl•, bottCIII longlinea, dredges, fish traps and pats is 
prohibited in order to protect the coral frm damage (Sea Section 6.2.1). 

Analysis: This fragile coral is a 16\ique coral formation, and it provide• valuable habitat-for 
recreational s,d c01111ercial fishes. Continued uae of the traditional hook and-line fiahing gear will 
inflict minimal damage to the corals while allowing harvest of the fish. The recent introduction of 
roller trawls and bott011 longlinea to this area provide• the potential for inflicting dMege to the 
fragile coral. The proposed measure would restrict the potentially duaging gear frC111the narrow 
strip containing s011e of the outstanding examples or the Oculina for � ationa. HAPC boundary lines have 
been drawn to displace a minimum area for the prohibited gear fiaheriee. 

d. Ory Tortugaa (Fort Jefferson National Monu•nt). Thia national 1110nu•nt is managed by 
the National Park Service. No other special manage111entmeasur• are rec01111endedby 
the Councils. 

e. Looe Key Reef (National Marine Sanctuary). Designated in January, 1981, this sanc­
tuary consists or five square nautical milea. Sanctuary regulation• prohibit or regu­
late anchoring, coral collection .,d damage, wire trap fishing, lobater fishing, 
tropical specimen collecting, spearfish, and discharge of certain aubatancea. 

f. Biscayne National Park. Management is provided by the National Park Service. No 
additional manage111entmeasures are rec01111ended. 

g. Key Largo Coral Reef National Marine Sanctuary. Designated in 1975 and ad� inistered 
by NOAA's Office or Coastal Zone Hanage11ent. No additional. 1181'1age11ent 11eaaurea are 
rec011111ended. 

h. Gray's Reef National Marine-Sanctuary. Designated in January, 1981. This diverse 
coralline hard bott011 enc011paasea about 17 square milea off Sapelo Island, Georgia. 
Regulationa prohibit alteration of seabed, discharge of certain substances, bott011 
trawling and dredging, wire fish trapping, and marine specimen collecting. 

The eetablislwent of the HAPCa would address the general manage11ent objective and Objectivea ·(l), (2), 
(J) and (4). 

Special Rec01111endationaof The Councils 

Measure 6: Special rec01111endation that the Secretary eetabliah a connunication progra11 to inform the 
public of the reaaona for coral manage111entand regulations which protect corals .,d coral 
reefs. 

Analysis: This, special rec0111111endation is made to the Secretary in recognition of the lack of public 
understanding of corals. This public information program would increase the public awareness of the 
importance and fragile nature of the coral reef ecosyste111. Such action would decrease the enforcement 
require111enta while conserving the resource. 

This 1111aaureaddreaaaa the general manage111entobjective and ll>jectivea (2) and (4). 
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Measure 7: Special recannandatlon that the Secretary establish a procedure to coordinate coral -nanage­
ment actlvltl• In the FCZ and territorial sea within the Councils' geographical area of autl'lorlty. 
!ol91110randaof Understanding or similar arrangements among the Bureau of Land Management, and National 
Park service (Department of Interior>, OCZM, the Councils, and other appropriate state and federal 
agencies could serve this pirpose. 

Analysis: Each of the above entitles has SOffle level of responsibility In pennlttlng, administering, 
,-0 planning for the management of corals. A unlfonn, coordinated federal policy would provide t~• 

public with more efficient and consistent management of the resource. 

This measure addresses th• general management objective and Objectives <2>, CJ), and (5). 

Measure 8: Recanmended that the states and NMFS monitor at least at the present level of effort the 
condition of the octocorals so that they may be able to detect and report damage or threat of damage 
to their habitat. The Councils believe that under the existing, lntonnal monitoring regimes these 
agencies can effectively carry out this request witl'lout an Increase In costs. 

Analysis: This special recan111tndatlon provides data for the triggering mechanism to Initiate regula­
tion under Measure 1 to protect octocoral s fr-an over-harvest. 

This measure would canplement Measure 1 and address Problems 1 and 2. 

Measures Considered and Not Recommended By The Councils: 

Measure 9: Provide for a fishery for- rose coral. 

Analysis: ~ose coral has been ut i 11zed by fish col lector-s as a food sour-ca for some aquarium species, 
particularly butterfly fishes. Th!s smal I stony coral Is found on the flats where Its harvest by 
divers would not damage coral reefs. It Is, however, protected fr-an harvest In Florida waters. A 
trial fishery under pennlt could provide data on growth and yield tr::m a fished population, however-, 
data are not available to al low for- an open fishery wltl'lout r-lsk ot local depletion. 

This measure woufj address the general management objective and Objectives Cl) and (2). 

Measure 10: No action. (No management or- r-egulatlon.>. 

Analysis: The problems which .xlst with this resource were described In Section 12.1. Corals and 
coral r-Mfs In the FCZ have been virtually witl'lout protection since 1979. While the resource does 
have a salable ca111•rclal value, Its principal value Is In nonconsumptive use. To maintain the corals 
and coral reefs and pr-event their- mutilation and destruction a management regime providing regulation 
Is required. The regime proposed provides for- the needed conservation of this resource which In turn 
provides habitat for other Important species ~f fish and shel !fish as wel I as recreation for- noncon-
s umpt Ive users. 

This managementoption would address no management objectives or problems in the fishery. 

Measure 11: Include for- special management purposes as habitat areas of particular- concern the 
fol lowing: 

a. Sand Key and Sambo Reefs. 

Analysis: These,..., I developed coral reefs are part of the·Florlda reef tract and are located near 
Key West. While they are prime examples of the coral reef ecosystan, they ar-e not Included as HAF'~s 
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at this time because of their slmllarlty and proximity to other HAPCs In the Florida reef tract and 
are both within Florlda 1s terrltorlal sea and are subject to state management. 

b. Onslow Bay, North Carol Ina. 

Analysis: A llva. bot"tan off Bogue Bank In Onslow 9ay Is an area of ecological Interest, particularly 
because of Its northern location. Available data are lnsufflcJent to make a recanr11tndation at tnis 
time tor Inclusion as a HAPC. It may be considered at a future time. 

c. Larger areas for the Florlda Middle Gr~nd and Ocullna Ba~k HAPCs. 

Analysls: The sizes of the areas were reduced to al low multiple fishery use In areas of lower coral 
density, thus ellmlnating unnecessary restriction of fishing activities while·rneeting plan objectives. 

12.5 Tradeoffs Between the Beneflclal and Adverse Impacts of the Preferred or Optimal Management 
Options 

Optimum yield is to be obtained by trading off the short-lived gain 1ran the harvest and sale of stony 
corals and sea fans for a long-term nonconsumptlve use In situ. Because the extent of coral bottan Is 
for the most part unsurveyed, an estimate of the market value of stony and octocorals Is not known. 
Section 9.1 has described what Is known of the extent of domestic use, both consumptive and noncon­
sumptive. 

~rotection of corals and coral reefs as provided by ~anagement ~easures 1 thr~gh 4 would provide 
tor maintaining the resource tor nonconsumptive purposes while maintaining the smel I existing fishery 
tor octocorals at its present known level. This fishery Is estimated to be valued at $15,000 to 
S25,000 per year. 

The restriction of octocorals beyond the present smal I fishery Is not deaned to be justified at this 
time. Localized depletion of species c~ld occur should a pharmaceutical use be developed; however, 
this action c~ld occur as the result of scientific researd'I col lectlon which Is beyond jurisdiction 
of any F"-P. Furthermore, scientific collection of needed species may be taken fran state waters where 
they are for the most part unprotected. 

The establlstvnent of the HAPCs would maintain the status quo of unique areas providing habitat for 
corals. Five of the seven areas Identified as being worthy of special i,anagement are presently under 
management of some appropriate federal agency. Two are unprotected and are subject to damage fran 
developlng fisheries or other activities. At the present time, no existing fisheries would ce 
displaced. 

The establishment of a publlc Information program In Measure 6 to Inform the public of the nonconsump­
tlve value of coral would be a cost effective method of providing canpliance with the ragulatlons. As 
lndlv(duals becane aware of the purpose of the regulations, the need for enforcanant wil I lessen. 

Coordination of coral management activities among agencies with varying respcnslbllitlas would be c~t 
effective by providing canpllrnentary programs and eliminating confl lets and unnecessary duplication of 
effort. 

12.6 Specification of Optimum Yleld 

OY for al I corals Is the level of harvest specified or as may be authorized pursuant to the permitting 
criteria established In this plan. 3ased on available data It is the Councils' intent to al low the 
existing level ot. legal, reported harvest consistent with the objectives of this plan. 
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OY for stony corals and sea fans Is to be zero (Ol except as may be authorized for scientific and edu­
cational purposese Th• curren? and expected lewl of har.,.st of stony corals tor this purpose is 
estimated to be about 140 kilograms per year and for sea fans, less than 100 colonies per year. 

OY for other octocorals Is the amount of har-..st which Is authorized pursuant to this plan. It Is t~ 

be al I octocoral~ (except sea tans> that are har-..sted by u.s tlshernwn. Octocorals, except for sea 
fans, are Identified as presently being har-..sted without apparent stock damage (Section 8.2.61. 
~resent and expected le-..1 of har-..st Is estimated to be about 5,845 colonies, 1,463 of which COll'e 

from the FCZo 
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13.0 MEASURES, REQUIREMENTS, CONDITIONS, OR RESTRICTIONS SPECIFIED TO ATTAIN ~ANAGEMENT ~8JECTIVES 

13.1 p.,.1111ts 

See Section 12.4, "4easures 2 and 4 for- Guldellnes. 

Establish a permit system for-: 

A. the use of toxic che111lcals In taking fish or- other- 1111r-lneorganisms which Inhabit cor-al 
r-eefs, 

9. for- taking stony corals and sea fans and for- prohibited corals In HAPCs for- scientific and 
educational purposes. 

13.2 Tln,e and Ar-eaRestr-lctlons 

See Section 13.5 for- speclal r-egulatlons applicable In habitat ar-eas of particular- concern. 

13.3 Catch Ll111ltatlons 

A. Total Allowable Le-..1 of ~0r-el3n Fishing - none. The expected domastlc annual har-'A!st wlll 
equal the 0ptlinu111yleld. 

B. Types of Catch Ll111ltatlons: 

1. ?r-ohlblt the taking of stony cor-al and sea tans (Gor-gonla flabellum and.Q. • .,.ntallnal or­
the destr-uctlon of these corals and cor-al r-eefs In tne FCZ of the Gulf and Soutn Atlantic 
Fishery Management :ounclls 1 ;eogr-aphlcal ar-ea of authOr-lty, except as provided for- by 
permit In this plan. 

2. ?r-ohlolted corals taken Incidentally In other- fisher-las must be r-et1rned to tie water- In 
the general ar-ea of capture as soon as possible. An exception Is provided tor- the gr-ound­
flsh, seal lop, or- other- sl111llar- fisheries, wher-• the entire unsorted catch Is landed. In 
such Instances the prohibited cor-als may be landed but 1111ynot be sold. 

3. Shoufj har--..st of octocor-als bec::>maaccelerated which In the Councils' judgen,ent Is 
threatening the habitat In localized or- wldespr-ead ar-eas, the Councils may r-equest tne 
Secr-etar-y to take a14llable measures desl3ned to ellmlnate such threat of damage to t,e 
r-esour-c• and fishery habitat. 

The followlng pr-ocedur-e 1111y be ~sed: On the advice of Its Scientific and Statistical 
:01111111tt"or- oth..- sources that one or- 110r-e species of octocor-als may be endanger-ed fr-om 
wldespr-ead or- locallzed depletion fr-om o-..r-har--..st or- threat of o.,,.r-har-11est, tne Councils 
1111ynotify the Secr-etar-y of the threat and r-ecomt111nd that he take one or- 110r-e of the 
fotlowlng actions. 

a. ~estr-lct by r-egulator-y an,endl!'Snt or- through pr-omul;atlon of emergency r-egulatlons the 
har--..st of one or- 110r-e species of octocor-als to a r-ecomrrended le-..1 or- a110unt. 

b. Restr-lct by r-egulator-y arrendriant or- through pr-omul_;ation of emergency r-egulatlons tie 
ar-ea fr-om which one or- 110r-e species of octocor-als may be taken. 

c • .Restl"'lct by r-egulator-y an,endrrent or- through pr-omulJatlon of emergency regulations tie 
method of har-... st by which one or- 1110r-e species of octocor-als 1111ybe har-... stea. 
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d. Utlilze any procedures other than regulatory amend111tnt or promul3atlon of emer;ency 
regulations which 1111ybe within the r-ealm of autnorlty of the Secretary and wnl:n •fl I 
achle ... the results of action proposed In options Ca) thr-ougn Cc> abolil8. 

13.4 Types of Vessel, Gear, and Enforcement ~evlces 

Prohibit the use of toxic chemicals In taking fish and other 1119rlne organisms which Inhabit 
coral reef areas except under permit as may be specified In this or any other- fishery :nana9e­

ment plan. 

. . 
13.5 Habitat Pr-eser\18tlon, Protection, and Restoration. 

Measures ar-e proposed for- the coral habitats of par-tlcular- concern. 

A. East and west Flower- ~ar-den 9anks c,omlnated Natlonal ~arlAe Sanctuary). The taking of 
corals and the use of bottom long lines, traps and pots, bottom tr-awls, and anchoring by 
-..essels 100 feet or mor-e In registered length Is prohibited within the 50-fathom contour. 

9. Flor-Ida Middle Grounds - the norther-nr10st her-matyplc (shallow r-eef-typel coral comrrunlty In 
the Gulf of ~exlco. The ar-ea Is bounded by a fine beginning at 0 olnt A (latitude 28• 42.5 1 ~. 

longitude 84• 24.8 1 Wl, proceeding 1ue east for approxl11111tely7.4 nm to Point 9 (latitude 28• 
42.5' N, longitude 84• 15.3 1 #); tnen proceeding In a southeasterly direction tor approxi­
mately 34.5 nm to Point: (latitude 28• II' N, longitude 84• 0 1 #); then proceeding due wes? 

for- appr-oxlmately 7 nm to ?olnt J (latitude 28• 111 N, longitude 84• 07 1 ,o; then pr-oceedln:.. 
In a northwesterly direction for- approximately 22.3 

) 
nm to Point E (latitude 28• 25.5' N, 

longitude 84• 24.8 1 ,o; then proceeding due north for 15.8 nm to origin at Point.\. '#Ith Ii 
tne H,IPC the taking or- destruction of all corals and the use of bottom longllnes, traps and 
pots, and bottom tr-awls i.s prohibited. 

c. Ocullna Bank. A tour by 23 nm st~lp containing banks and thickets of the l110r-y tr-ee coral, 
Ocullna varlcosa, bounded by latitude 21• 30 1 N to latitude 21• 531 N and longltude 79• 551 # 
to longitude ao• 00 1 -• Within the H,IPC the use of bOttom longllnes, dredges, bottom tr-awls, 
and fish tr-aps and pots Is prohibited. 

13.6 Other Measures to Achle ... OY 

A. Recomnanded that the Secretary est5bllsh a comrrunlcatlon program to liform tie public of tne 
reasons for coral 1111nagementand tne regulations which protect coral and coral r-eefs. 

B. Recomnanded that the Secretary establish a procedure to coor-dlnat, coral management activi­
ties In the FCZ and territorial sea within the Councils' area. 

c. Recomrrended that the states ar.~ ~FS monitor at least 5t the present, • ..,., of effort the 
condition of the octocorals and report damage or- threat of ja11111geto their habitat. #9 
belle ... under existing 110nltorlng r-egl,., these agencies can ettectl-.ely carr-y out this 
request without a significant Increase In current expenditure. 

13.7 State, Local, and Other Laws and 0 ollcles 

The State of Flor-Ida has laws regulating t~e taking and possession of :orals. These are explalned ii 
Section 7.4. Regulations of other federal agencies which a~ply to coral are contal~ed In tne 
append he. 
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1J.8 Limited Access Systw 

None. 

13.9 De.,.lopment of Flsh.,.y Resources 

None. 

13.10 Management Costs and Re-..nues 

Estimates of enforcement and admlnlstr-atl-.. costs were provided In part by the National lolarlne 
Fisheries Service. These cost estimates are necessarily besed on ful I avallabllty of funds and 
eq u I ;iment. Actua I expend I tures In the r-ea I worId can be expected to be Iower •. For deta 11 s see 
the Regulatory Impact Review In the AppendJx K. 

Enforcement 

I. Enforcement of protection of the Florida Reef Tr-act (Measures I through 4): S116,500 

2. Random patrol of Frower- Garden Banks and Florida Middle Grounds (Measure 5): S 65,268 

3. Random patrol of Ocul Ina Banks HAPC C~easur-e 51: S 25,165 

ln-..stlgatlon of complaints: (NMFS> S 15,750 

TOTAL ENFORCEMENT COSTS S222,683

Statlstlcal reporting and data collection S I, 700 

Permit administration 180 

Ant I c I pated d I r-ect re-..nues none 
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14.0 SPECIFICATIONANO SO~E OF PERTINENT FISHERY ~ATA 

14. I Genera I 

To keep accurate.records of the coral fishery and to help fll I data gaos, se-.eral types of lnfor'T\lltlon 
should be gathered from lndust,-y par-Tlclpants. Per-TlnenT and_ up-to-date data fl"'om al I secTol"'S al"'e a 
,-equlslte for- proper- 11111nagemenT o-.er- the shor-T• and long-term time fl"'arne. Por-Tlons of the l~tor-'lli!ltion
may be gathered from tne har--.estlng or- processing secTor-s; oTher- facTS must be generated tnrough 
research. Each of these soul"'ces ar-e descr-1 bed In the fo 11 owIng subsec't' lo'ns. 

The mechanisms of data c9llec1'lon ar-e vitally l~or-tant to the success ot the col lec't'lng effort. 
Caution :11.1sTbe taken to assure lndust,-y par-TlclpanTs tnat: 1) tnelr- cooperation Is vital to ITl!lnage­
ment of the resource, and 2> their answers wll I remain confldentlal. Similarly, the wording of t~e 
permlT for-ms or- reporting sheeTs shoul:1 be sl~ple yet thorough. 

~one of the fishery data listed bel:,w to be collec't'ed Is currently gathered by any prlwte, sTate, or 
federal agency. Historically, In the absence of 3 coral fishery and The presence of laws protecTlng 
many corals, no data at al I has been col lecTed; ~FS, usually the ffll!ljor source of fishery data, has 
no data on the coral fishery. 

14.2 Domestic and Foreign Fisher-men 

As portrayed by the discussions of OY In Section 12.0, the coral fishing Industry Is llmlTed In slzr 
and quantity. Hence, tne fol lowing Information need apply only to domestic fisher-nan. 

~ost of the releVl!lnt fishery data fr-om fisher-man can be collected via the 11111ndatorypermit reports 
recornnanded in SecTlon 13.1. Reports may supply: 

1. Narne and address of per-mltTee 
2. Na111tand address of company, Institution, affiliation, etc. 
3. Species collec't'ed 
4. ~rea of col lecTlon 
5. Collection technl � ues C-.essel types, 3ear, number of trips, etc.> 
6. ?uantlty of each species 
7. Size of each,specles 
8. Jlsposltlon or use of each species 
9. Other data as may be n~ed for- management as jetermlned ~Y tne ~eglonal Jirector. 

Fisherman 11111y also be able to provide observation data on oTher aspects of the fishery as a result of
'IIOluntary interviews: 

1. Health (percent llvlng> and size of coral beds 
2. Existence of par'tlcular sTresses· In spec fie coral beds 
3. Evidence of standing stock changes as nar-.ests conTlnue 
4. Changes In le11el of efforT by species, area, or time 
5. ·?uanTitles of corals sol,:1 to whol.gsalers, retailers, dlreCTl)I, etc. 

~ddltlonal Information that could strengthen Sections 8.0, 9.0, and lu.O (aconomlcs, soclo-cultur31, 
and business aspects) could also be requested on a -.cL.mtary, lnT'!lr-vlew basis. Since this inbr-nari._ 
ls crucial to calculating av, mosT par-ticlpants snoul:1 respond posltl-.el)I. Data could Include: 
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1. Econanlc dependence (percent of total earnings> derived fran corals (for crew, owner, and 
vessel> 

2. Outlook for future exi:,anslon of harvesting 
3. County of vessel reg I stratlon and res ldence 
4. Age of flshel'ffl9n 
s. Education statiJs 
6. Partfcfpant In other fisheries 
7. Crew size and varlabll lty (employment trends) 

14.3 Processors 

lnfonnatlon on species and Quantities of corals handled oy processors are as Important to resource 
manag91'118ntas flshennen reports. l-lowever, the lack of fisheries data extends to thfs sector as wel 1. 

lntormatfon should be gathered fran al I levels of the processor sector - cleaners and bleachers, 
wholesalers, retailers, shippers, ••porters, and Importers sfnce their trade affects the danestfc 
market so greatly. Where appllcabfe, each flnn Involved In processing (I.e., lnvolYWd In any actfvfty 
after collecting the corals) should supply the fol lc:,wlng fnfonnatlon: 

1. Name and address of the flnn and respandent 
2. Report Ing per I od 
3. Source of corals (harvested, pw-c:nased as wholesale, Imported, etc.>, nllft9 of suppller, area 

collected 
4 • .a.mount of corals processed by species 
5. Val·Je upan purc:nase and sale, i.e., value added 
5. Type of processing done ff any (clean, bleach, cut, polfsh, etc.> 
7. Number of employees 
a. Seasonallty of employment 
9. Supply and demand trends 

10. Location of outlets 
11. Percent of business related to corals 

. 14.4 Data Gaps 

The tifo Councfls have Identified nurnercus gaps fn the ••fstfng coral data. Sane gaps may be bridged 
oy Information ;enerated tr-an flshemen and processors as described fn the preceding t-.fo subsections; 
other data wfll need to be collected during detailed scientific studies. As noted below, inany of t~e 
missing facts are crucial to the preparation of tnis FMP. 

Each data gap acknowledged below Includes recan1111ndations for research to fll I the lnfol"l'll!ltlon needs 
and a reference to the particular F~ section to which the new data would contribute. For ease fn 
establishing future research budgets, the fol lowliig data gaps are arranged In appro•lma'!"e decreasing 
on:ler of priority within each s~bject area: scientific, socloeconanlc/cultural, and manage 31/ 

administrative. In some cases, the need tor fntonnatlon negates a true prioritization sfnce al I needs 
are major. 

14.4.1 Scientific 

14.4.1.1 Ecologlcal Data - Dlstrfbutfon and Abundance 

Corals within the management area have been studied i~ disjunct areas tor numerous raseard, projects. 
The net result has been an aco.,mulatfon of sporadic data tnat leaves many geographic areas, species, 
and topics unstiJ~led. To solve this problem, and to provide the data so vital to the MSY ::al0.1lations 
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In Section 5.4 and OY In Sec:tlon 12.5, a thorough sur.,.y of the physiology. biology, and ecology of 

corals In the nenege•nt area Is needed. 

Distribution and abundance data 111.1stbe collected by field sur.,.ys. In many cases, trie tlel•:1 col lec­
tlons r,a,,. been completed; samples now await Identification and analysis of distribution patterns. 
Where sur-..ys are necessary, efforts should concentrate In areas 1101d of existing lntor-metlon <••3•• 
tll)St waters In the management area deeper than about 50 m or 165 ft, areas of suspected deepwater­
banks, 111.1cll of tile south Atl_antlc r-eglon, tile continental shelf ott southwestern Florida, and ot~er­
smaJ ler areas) and areas of special Inter-est such as habitat areas of particular concern CHAPCsl. 
Experimental design of the sur-..ys wll I ..ery according to depth. In shaf low waters, dl.,.r- visits 
should provide most of the necessary data. Howe-.er, In progressl-.efy deeper waters, more dependence 
must be placed uPon submer-slbles r-at~er trian potentially dameglng gears such as trawls and dredges. 

In shallow regions, dl-.er sur-.eys along transects as employed by Jaap and Wheaton Lowry (In 
preparation) are highly ad vi sable. Such designs provide continuous data acr-os.s nurnerous mlcrohabltats 
- a key concern In cornnunltles with high dl"9rslty and great ..erlatlons In physical characteristics. 
Where ,,.ssel towed gear or submersibles are to be used, depth recorders and bathymatrlc ll'l!IPS shoul:1 
provide prellmlnary guidance tor- transect placement. For example, to -.erlfy the occurrence of deep­
water banks and llthother-ms In the Straits of Florida and Blake ?lataau, a surface -..ssel should con­
duct a ser-les of transects from the 100 m (330 ft) contour to the edge of the ll'l!lnagement area. 
Simi hr transects ha"9 been run befor-e but col lectlons ha-.. not been classified. In· areas of special 
empllasls (500 to 725 m or 1,650 to 2,400 ft), a submersible with protrac:table collec:tlng gear should 
be used. Limited distribution data could be derl"9d on the basis on occurrence In collac:1'1ons or 
direct sightings. 

Abundance and/or density of corals rs best :af:ulated by dir-ec:t dl-.er obsar..etlon or, In deeper 
waters, by towing an underwater camera fr-om a -.essel. Submersibles could also be used but the costs 
ln10J-.ed ar-e much higher than towing a camer-a. This Information could also contribute to fll ling gaps 
In blologlcal data. 

14.4.1.2 Blologlcal Cata - Growth Rates, ~ortallty Rates, Age at Maturity, ate. 

In conjunction with the field sur"9ys r-ec0111111tnded In the preceding subsec:1'ion on ecological data, a 
thorough r-evlew and study of growth, mortality, reproduction, and other biological data Is needed 
also. Since corals most likely exhibit species and areal trends In these parameters, significant 
portions of the :T11nagarnentarea should be studied for many species. For example, "'1SY data Is extr-e­
:nely scarce outside the Flor-Ida Kays tor al I coral groups. 

Dua to the size of this particular data gap, It wll I most likely be necessary to establish priorities 
In species, areas, or parameters. Highest priority sllould probably be gl-.en to species with 
acknowledged comnarclal -..lue and those 11Dst sensltl-.. to da11111ga or subject to col lec:1'1on (~ppendix D>,
to areas where research may be most efficient Cneershore areas, dense beds, on least studied species, 
etc.>. end to data that ere Is especially necessary to manage the resource Cesg., growth and mortality 
rates.of precious corals, natural mortality rates of most species, and fecundity>. 

·These data lll!ly be generated by dl,,.r- or ..essef tr-ansec:1's and field or laboratory research. If labora­
tory studies are used, care must be taken t, enhance confidence with tlelj populations. Corals 
studied In the laboratory may be col tected ~Y trawl and held all-.e 11 refrigerated aquaria tor o"9r- a 
year. Use of a radio beacon, as empl~yed i~ jeepwater petroleum explorations, coulj Iner-ease respcnse 
~lme. Lastly, settling plates coulj ~e ~laced near lar..al accumulations to measure growth and skele­
tal !:landing. 

Wltn growth rates -and Nxlmum/mean sizes, a r-.~gh estl11111te of longevity and mortality could oe 
deduced. "ercant living and dead data (4.nt,nlJs, et al., 1978) Is helpful In MSY but more precise 
da1"a of deaths due to natural phen01119naand men-made Impacts are 11Dre applicable. 
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14.4.1.J Fishery Conflicts - Territorial and Gear Issues 

One possible Issue within the fishing canmunl"ty of the management area Is confl let be1"ifeen various 
users of the resource. Regarding corals, the absence of ;,ubllshed reports has llmited tne data ::i11se 
to observations and personal canmunlcatlons of users. As outllned In Section 6.2.2.1, conflicts nave 
apparently arisen be1"1feenshrimp, reef fish (snapper and grouper-), tr-oplcal specimen, lobster, and 
seal lop tlshenne~ and the coral resource. The extent of damage attributable to each fishery Is 
var-fable and in·some cases may be negllglble. ~netheless, to manage_ corals and the habitat tnev 
create, quantitative and qualltatlve Information must be gathered. Each fishery should be contacted 
and their prime fishing areas and gears assessed tor potential conflicts. 

14.4.1.4 Natural and Human Induced Damage 

Col11cldental with the above surveys of human-related damage, a study of background natural changes in 
coral health must also be Initiated. Previous studies have suggested that coral growth may be cyclic 
and tnat natural stresses of temperature and stonns may greatly affect over-al I resource health. The 
limits of such perturbations must be defined. 

Analysis of natural stresses may be dittlcult. Portions of the work suggested above on ecologlcal and 
bfologlcal data may accumulate some Information on the relationships of distribution to temperature, 
predator-prey relatlonshlps, and other- natural processes. Larger- scale pr-oe.sses such as sedimentation, 
cold/warm front movements, and sewage outtal Is may be studied by satel llte; frequent or-bits and occa­
sional 3round truthlng could provide both short- and fong-tenn lnfonnetlon. Such data shoulj be 

valuable In assessing coral health In the Flor-Ida reef tr-act. 

14.4.2 Socloeeonomfcal/Cultur-al 

14.4.2.1 User- Groups - Dependence of Coral and Coral Resources 

Section 9.0 Identified user- groups (tropical specimen enterprises, charter-boat ffnns, coral !Tll!rketers 
and dive shops:::,,- schools), and several associated businesses dependent upon co_r-als. However, except 
·tor the tropical fish sector- (Hess and Stavely, draft manuscript), no attenpt has been made to 
describe their operations. Slmllar- studies must be under-taKen of otner- users to represent acOJrately 
their needs In OY decisions. 

The information acCJmulated by Hess and Stevelf represents a solid base model for- similar studies on 
.jt!'ler- groups. Telephone and personal interviews utilizing an established survey approacn Cl.e., Inter­
view schedule) should be conducted with representative portions of each user- group. c:,ossible ques­
tions to be asked of each user ar-e presented i"I Appendix K. Preliminary studies shoul:I also be done 
to detennfne if other- user- groups have been iJnor-ed or- their importance lncor-l"'ectly assessed. 

14.4.2.2 User- Groups - Cultural Chal"'acter-istics 

Aside fr-an the business and market aspects of each user- group, this F"P also Includes (Section II.Ola 
discussion of the etnnlcl"ty, education, family stl"'uctul"'e, lncane, sex, etc., of people living in 15 
l"'epr-esentative coastal counties flankir,g t~e management area. Except in a few Instances, very llttle 
of the data pertains to direct coral users; 'IIOSt of the Information concerns flshennen or- the ;eneral 
popu I at Ion. 

14.4.2.3 Coral Prices - Piece Pr-Ices fr-om Various Sources 

As rioted i11 Section 10.1, several Informal interviews revealed that certain corals may be imported at 
lower- costs than they coulj be harvested donestical ly. This statanent Is apparently based on coral 
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avallablllty, collection labor, and the supply sector. However, lmPol"'t Invoices and the domestic 
price structure (before and after existing coral protection laws> have not been analyzed. Is it true 
that corals can be collected and transl)Orted halfway around the world at lower costs than the -jonestlc 
resource could be exploited? How will this structure vary If either torel;n sources are llmlted or 
danestlc harvesting Is al lowed on a trlal basis for some species? These questions need to be answered 
to canprehend the current United States' coral rnarketo 

14.4.3 Management 

14.4.3.1 Habitat Areas of Partlcular Concern - Administration 

The habitat area of particular concern C~APCl idea Is a rarely used canPonent of al I F'°"s• Illa flsnery 
council has had to devel-op either criteria for- their recan1111ndation/deslgnatlon, r,or limits on the 
regulatory power available In their administration. 1-towever, because corals are Sedentary and are 
habitat themselves, the HAPC concept seems especially applicable to this F'°"• 

To utlllze effectively the HAPC idea, studies of quallfylng criteria, surveys of passlble nanlnatlons, 
and reviews of ;ivallable data must be canpleted. Criteria suggested In Section 6.3 provide a baseline 
fran which official regulations should evolve. ~!nations should be generated fr-an the data In this 
F'°" and solicited from coral user groups and speclallsts In coral studies. The existing data bank and 
researcn proposed herein must be assessed to assess nanlnatlons based on ecologlcal, recreational, 
econanlc or other rationales. 

T~e HAPC concept also needs financial ana enforcement suppcrt. Investigations should be Initiated 
In-to funding sources and levels, equipment purdlase, vessel and officer availablllty, and other admlr--· 
lstrative issues. The Idea of managing special ;ireas wll I not be successful unless money and manpoa 
are app,-oprl ated. 
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15.0 RELATIONSHIP OF THE REC()ot4ENOEO MEASURES TO EXISTING APPLICABLE LAWSANOPOLICIES

15.1 Fishery Managwnt Plans 

Management measw-es contained In this FI-Pare cCJ'llpatlble with tnose In otl'ler FI-Ps in tl'le area. 
Certain fishing gear Is excluded to protect corals In the specified habitat areas of particular con­
cern. The Impact of the excluslon wll I be minima!, because t~e gear Is not presently deployed In 
these areas. Provision Is made for unavoldable bycatch In the seal lop and groundflsh fisheries. 

15.2 Treaties or International Agreements 

Since no forel;n flshennen harvest corals and the recCJ"111111nded total al lowable·_Jevel of forel;n tlshi""9 
!TALFF) Is zero, treaties and International agreenents are not expected to affect this Flof>. 

15.3 Federal Laws and Policies 

The objectives and measw-es of the F1'fl wl 11 cCJ'llpl lment the Bureau of- Land ~anagement, National ~arl ne 
Sanctuary, and National Park Service management of coral CCJ'llmunlties. 

Magnuson Act 

The proposed regulations are consistent with and are authorized by the Magnuson Act. The administra­
tive record developed prior to submitting tne doOJment to the Secretary of C01111111rceadequately 
d81'110nstrates their consistency with tne ~atlonal Standards of the Magnuson Act and the necessity and 
appropr I ateness thereof. 

~ational ~nvlronmental Pol Icy 

In accord with NE?A tl'lls documen~ contai,s al I elements of a draft envlrormental Impact statanent. It 
concludes that the human envlrorment would ::,e enhanced by the protection and managementof coral and 
coral reefs. 

Regulatory Flexlbl lfty Act (5 u.s.c. 601 et seq.I 

A review of this F1'fl indicates that there wil I be no significant econCJ'lllc Impacts frCJ'II Its lmplemen­
tatlon on smal I business entitles In the coral and coral reef fishery, or other related fisheries. 
The statistical reporting and pennlt requlranents are not major Impediments to business activity and, 
In almost al I cases, the requlranents are already in place thro.,gh State of ~lorlda regulations. 

Paperwork Reduction Act (44 u.s.c. 350 et seq.I 

The proposed management measures wll I not increase the reporting burden for canmerclal, scientific, 
and educational usel"S slgnltlcantly, or over present ~unts (Florida requires reporting of Its permit 
holders, and FO~ may be the Regional Ji~ector 1s design••>• The major change wil f be a shift frCJ'II 

voluntary to mandatory reporting for permit holjers and the addition of ,eeded information. 

Endangered Species Act of 1973 

During the preparation of the F"P, the :ouncils requested a Section 7 consultatlon with the Fish and 
Wildllfe Service and NMFS. The consultation :onc:~ded that the proposed regulations under tne F-.P 
were not likely to affect the continued exi;tence of any threatened or endangered species or ~•suit in 
the destruction or adverse modi f icatlon of naoi tat jeterml ned to be crl ti cal to such specl es. 
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Marine Ma111111ls Protection Ac't

Proposed regulations under th• FlwP wl 11 not ad-.ersely affect marine nemnals. 

£xec:utl.,_. Order 12291 

In accord with this order a Regulatory 1"1)act Review has been prepared and submitted separately. 

Coastal Zone Management Act 

This plan must be consistent with appro-.ed coastal zone nenagement programs for states within the 
geographlcal area of authOrlty of the two Counclls. the appropriate state agencies hal/9 been provljed 
with copies of the plan and notified that the Councils belle..,. It to be consfstent with the state 
programs. ~avlng recel.,.d no objection from any state after 60 days, the Coua~lls ha\18 determined the 
plan to be consistent with the state programsa 

15.4 State, Local, and Other Appl lcable Laws and ?ollcles 

By definition, the FCMAand F"Ps apply only within the fishery conserll8tlon zone. Inside the 3 nm 
C5.6 km) llmlt of state jurisdiction Cthree r111rlne leagues on coastal Texas and Flor-Ida on the Gulf of 
~exlco coast>, state law prevails. The Councils recomnand close coordination with state go.ernments 
to nenage. the coral. This Is especially appropriate with Florida where 110st of the corals In state 
waters are located. 
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16.O STATEMENTOF COUNCIL INTENTION TO MONITOR THIS FILAN AFTER APPROVALSY THE SECRETARY 

The Councils wll I, after approval and l~plementatlon of this plan by the Secretary, maintain a con­

tinuing revl• of the fishery. Delineation of 1110nltorlng actions noted are brlefly su111111trlzed. 

1. New data cleveloe,ed by the National ~arlne Fisheries Se~lce and other researcners which may 

Improve MSY ·carculatlons and affect OY considerations wl 11 be r-evl•ed• 

2. In accor-dance with Management ~••sure 2 the Councl Is wl 11 reylew pemltted ha~estlng activities 
and data ob'ta I ned tr-an than • 

.3. The syst1111 of local I zed coral habitat ar-eas of particular- concern wl 11 be r-..-lewed to make needed 
adjus1'nent In management, and to consider- additions or deletions In the designated ar-eas. 

4. The Councils may conduct public hear-lngs at app,-oprlate times and places regar-dlng the need tor­
changes In the plan or Its regulations, In or-der- to Increase effectiveness. 
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APPEHOIX A: Geo9rt11 .. ica1 distrihution of Octocort11lia on the continental she1f 
(sha11ouer than 20011 or liG0 ft.) of the southeastern United States 
and territorial '"aters of the 'iuJf of rtexico. Symhols are: 
x = present; xUO = flr<!Sent hut no df!pth recorded; x+ = deeper than 
20Oa, found shal1m-1t~r in othP.r zones; x? = tentative irlentification. 
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lliPPENDIXa. Distributions and habitat types fr0111 collec:tlons of 22 famllles of Octocoral Ila In the 
Gulf of Mexico. (Gllffllll)na, 1978, cQ111Paredto u.s. Bureau of Land Management, 1978; 
Goldberg, 1979, personal c0111111,1nlcatlonJ. 

F~ILY DISTRIBUTION AN> HABITAT TYPE

Para111Ur Ice I dae Contlnental shelf from 9affln a,y, Texas, east and north along entire ~ult
coast to the Florlda Keys and Ory Tortugas; found on 1111ny sedl1111nt types, 
lncludlng 14rlous combinations of sand, sllt, and clay and water depth 
fr0111 about 30 m CIOOft) to o,..r 200 m (660 ft>. 

Plexaurldae Oecaslonal ly found nearshore and on the shelf near Texas but ~ch 110re 
comll'On In shallow, high carbonate environments of.f Florida. 

Gorgon 11dee Found throughout the shelf fran Texas to the Ory Tortugas; recorded tll)St 
often on Inner-shelf, often nearsnore In sandy bott0111areas. 

E I JI .. I II dae Recorded tll)Stly on the outer shelf oft Texas and Louisiana near the 200 m 
(660 ft) lsobllth and nearer snore off Alaballll!Iand the Florida Panhandle; 
SOll'e specl es com110non carbonate banks. 

Telestldae Entire shelf from Texas to Florida; usually found growing on 110llusc 
shel I fragnwnts on the Inner shelf. 

Chrysogorgl ldae Not '18ry com110n; found In outer shelf and deeper oceanic waters along 
Texas, Louisiana, and Florida. 

1:!enll lldae Recorded near shore (less than 100 m or 330 ft) off southern Texas, the 
Mississippi Delta, and the Florida Panhandle; Inhabits soft, muddy sub­
strates, often quite abundant. 

Prlmoldae Found only occaslonal ly In the Mississippi Delta region (clay and silky 
clay substrate), on the outer shelf off Texas, and the Ory Tortugas. 

lsldldae Found In deep waters on outer shelf and slope; riDst com110n near outer 
Keys and Ory Tortugas but also shelf and slope oft Alabarne, Mississippi, 
Louisiana, and Texas. 

Vlrgularl ldae Collected on Inner shelf In northern Gulf (with one exception off Ory 
Tortugas> In association with soft bOttoms. 

Clavularl ldae Found only on Inner shelf In northern Gulf; often grows on 11'011usc shel Is. 

-~fareldae Found from Palm Beach to Ory Tortugas; also recorded In shallow reefal 
environments In the southern Gulf. 

Funlcullnldae Found once at 950 m CJ,135 ft) off the southern Texas coast on sllty clay. 

lllep ht1'1eI dae Found once at Jry Tortugas. 

'llldal I ldae Co I 1·ected from t,..: cora I l"eef s at FI ower Gardens, a I ong the Texas­
Lou Is I ana shelf 011 other hard banks Ctopographlcal nlghsJ, and tne 
Tortugas. 
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Paragorg I I dae 

Acanthogorg I IdH Found once on city substrate ott the Mlssslsslppl ~elta at about 700 m 
(2,310 ft). 

Aleyonl ldae Collected only at the Flower Garden reef at about 30 m (100 ft). 

Penna tu I I dae Found otf the eoa~t of Alabll• on sandy bottom on the Inner shelf and ott 
Port Aransas. Texas. near a topographleal high at about BO m (265 ft). 

Protoptl I Ida• ~ecorded on two topographical highs oft Kenedy County, Texas, at SO~ 
(265 tt) and off the Mississippi Jelta In elay aftd sllty elay bottoms. 

Umbe I I u I I dae Obser119d near '1ysterlous Sank (80 m or 265 ft) off Kenedy County, Texas, 
on the outer shelf oft Louisiana (1,500 m or 4,950 ft>, and near the 
Delta area In elay bottom areas. 

Anthothe I I dae Some species are prominent, as fisted In Appendix A (pg. A-2>. 

~t obser119d In the FCZ; found only ott northern Cuba. 
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APPENDIX C: Geo~raphical distrihul.ion of stony corals on the continental shelf 
(shallower than 20011 or fifiO ft.) of the southeastern United States 
and territorial w,1ters of the r.ulf of '1exico. S}ll'lbnls are: x = 
present; xi\ = abundant; xii = rare; and xt = also found deerer than 
200.,1 ( 660 ft. ) 
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,-:= 1.PPENOIXD. CORALS AS HAVING CCMERCIALIDENTIFIED POTENTIAL VALUE 

1. Shal low-••ter Species 

Plexaura h011101111lla(Esper> 

Significance: Large amounts of this gorgonlan species (and perhaps also Plexaurella> ha ... In the past 
bNn har ... sted from Florida and the Caribbean, due ta the presence In their tissues of a class of com­
pounds known as prostaglandlns (polyunsaturated fatty acids � hleh affec:t 11111111111llan physiology by 
11erlously regulating activity of s11100thmuscle, endocrine secretion, blood flow, and the llke). 14are 
recently, synthetic prostaglandlns ha.,. bec0111ea'<l!lllable at l0Wer costs, thereby reducing collections 
consider-ably. Current studies are underway on a birth control pll I using prostaglandlns Instead of 
estrogens. 

~rellmlnary assays of other gorgonlan species as well as oth.,. types of coral Indicate that 
prostaglandlns may be more wldely distributed than prevlously thOUght (Morse, et al., 1978). Recent 
laboratory synthesis of prostaglandlns may minimize the potential use of this species as a natural 
source of the c0111P0und. Nonetheless, P!exaura and other gorgon I ans are proc:essed by Mexican busi­
nesses In a plant at CampecheBay (Jordan, 1979, personal c01M1Jnlcatlon). 

Diagnosis: Two forms ha,.. been described (3ayer, 1961). Forrna h0111:1rnella has bushy, flattened colonles, 
brandied laterally and dlehotomously. Polyps strongly armed with a crown resting upon a distinct 
trans.,.rse eollaret. Cort• friable when dry, with granular surface and gaping ealyeular orifices, 
often with a raised rim. Colonles dry to a deei, brown, blacklsh brown or nearly black; purplish 
brown In alcohol. Forrne kukenthall: eolonles with branches m::,re slender than the hafflOftlllla form, 
at>out 15 em (6 In) long and 2.5 cm Cl In) In dlamet.,.. 

Distribution: Bermuda, Florida Keys, Dry Tortugas, the Bahamasand the Caribbean Islands. Depth 
range: <1-20 m. Occasionally as ~•et> as 30 m (Kinzle, 1974)0 

Ecology: ~re Information Is a't9llable an the ecology of this species than for any other eor•· 
(Kinzle, 1974; TheodOr, 1977). Growth rates are varlable Cr• 0.1-4 em or o.o, or 1.6 In yr 
mean Increase In height of 2 em ()f' 1 In yr-I. Kinzle (1974) has shewn that eolonlal growth 1, ~~r~s 
of height may not be correlated with n .. growth of branch tips. Reproduction ln,;ol,.s the far-nation 
of planula lar'<l!I within the polyp of female colonies. oe.,.loc,•nt ti• of the lar\4 Is unknown, but 
sexually mature colonies of both sexes are found only during the su1111119r1110nths (Goldberg and Hamilton, 
1974). Presumably, planulatton occurs during late su1111111r.Theodor (1977> states that!.• ho1110nalla 
wlll not be found In either .-tr- turbulence or .,.,.Y calm water. "4oderately turbulent areas appear 
1110st fa1oOrable to the de11elop•nt of this species. Other charac:terlstlcs, such as temperature and 
sallnlty tolerances, nutrition, and 1110rtallty and natality rates, haw not been speclflcally studied 
In this species. 

Clrrlpathes lutkenl (Brook) 

Significance: This specl• of black coral is subjected to collecting pressure In the southern 
Caribbean where basal portions of the skeleton are fashioned Into bracelets, rings and earrings 
(Chalker, 1978, personal eomnunlcatlon>. 011119nslons of the resource and Its exploltatlon elsewhere 
are unknown. 

Diagnosis: Flagel I I form colonies up to 7 ~ (23 ttl In length and a.a cm (0.32 in) In dla•ter at 
base. Skeleton tapers slightly, lower portion Is nearly straight, upper regions ar.e often twisted 
Into Irregular spirals. Skeletal spines are distinctly pap II lose and tend to be arranged In Irregular 
spirals and longltudlnal rows <Brook, 1889>. 

a· 
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Distribution: Throughout west lndles, especially on steeply slop Ing r-Nf faces 20 to at least 174 ~. 
(66 to 535 ft) (upper- range, tr-om Goldberg, 1979, personal com1111nfcatlon; lower range fr-om ~ang, 1974J. 

t<nown fr-0111 tne northwest Gulf of Mexico and soutneast Florida coast; apparently uneom110n In Florida 

Keys. 

Ecology: Specific data on temperature and salinity tolerances, ~atallty, and 110rtallty are un~nown. 
Goldberg (1977) h~s estimated tne gr-owtn rate tr-om skeletal ring analysis and field data. Tnls i~fJr• 

metlon Indicates tnat Clrrlpathes adds 5 to 10 cm or 2 to 4 I~ yr- 1 Its lengtn annually. Lewis Cl979J 
has studied feeding bel'lavlor In tl'lls species, finding tnat zooplankton and suspended particulate 
matter constitute the rn::,st readlly obSer"'41ble portion of Its diet. Otner aspects of nutrition are 

unknown. 

Manlclna areolata and f..• areolata (Linnaeus) 

Significance: Rose coral Is used In tne aquarium trade as food tor butterfly flsnes and other 
cora11 110res. Informal Interviews with tr-oplcal fish collectors Indicate tnat tne species Is collected 
I I legally In very srnal I quantities by a few lndl vlduals. Total 1oelue of the catch approaches S2,000 
,~ t~e Florida Keys at S0.15 to $0.25 per piece. As sl'lown In Table 8-4, a llmltect quantity Is har­
vested via tne Flor-Ida permit system. Catches were hl3ner- before the 1976 Flor-Ida coral law. 

Diagnosis: Colonies smell, rarely greater than 15 cm (6 In) long. Form of colony roughly ovel wltn 
narrow ends, upper surface descending to a single meandering 1oelley, abOUt 2.5 cm (I In) wide. Septa 
number about 18 cm (45 In); wnen seen under- magnification ha ... fine holes. Underside of colony sl'lows 
gr-owtn rings which narrow to a sing le stalk at the base. Colonies are attached to the substrate onf,· 
when young. Soft tissue Is usually yel fowl sh, sometlmas,deepenlng to brown; some colonies ha-.e a 
;reenlsh tinge near oral regions. Tentacles are In two rows; transparent except for the white 
ter-ml nus. 

Distribution: ~nown from shallow, protected areas of the Flor-Ida Keys such as Soldler Key, along with 
otner nar-dy species (e.g., Por-ltes por-ltes, Slderastrea radians>. Also found at the Ory Tor-tugas as 
wel r as the Bahamas, tne Caribbean, and off arazll. Apparently absent fr-om9errnuda C~atthal, 1928). 

Ecology: Manlclna Is found In waters usually less than 1 to 43 m (3 to 142 ft) deep, around turtle 
grass, hard bottom and coral rNfs; It Is not a reef-dwelling species. It tolerates silty conditions 
(Voss and Voss, 1955) and has a wel I de'Aloped capacity to clean Its Jiving surfaces. Non-nutrient par­
ticles are IITC9dded In rrucus and swept away by clllary currents (Vaughan, 1916). Rose coral sur-vl-.es 
50 percent seawater for 24 hours, and Indications are that this species Is also r-elatl'Aly tolerant of 
temperature changes. Manlclne can be a car-nl1i0re consuming zooplankton (Vaughan, 1919) or an 
autotr-oph deriving energy dlrectly through Its zooxanthel lae C(3oreau, 1959). Lewis and Price (19751 
found that rose coral uses rrucus nets In addition to tentacles In food capture, and Is thus capable of 
feeding on partlculate 11111tteras well. Growt~ rates are apparently rapid during tne first four years, 
while 11111xl111Jm size r-.ulres longer periods (Jaap, 1979, personal com111Jnlcatlon>. Additional studies 
on de'Alopmental biology ha,.. been published by ~I Ison (18881, Boschma (1929), and Yonge (1935>. 

2. DNpwater Species 

Olstlchopor-a tollacea Pour-tales 

Significance: This stylasterlne hydrocoral has been used In the manufacture of jewelry In the 
~aratnon area of the Florida Keys. 

Diagnosis: Flabel late colonies, 4 to 5 cm (1.6 to 2 In> In hel3ht and width. Color wnlt~plnk to 
white. Colony to~ms dichotomous, flattened oranches, finely striated and granulated. Gastr-opores 
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occur on the thin edge of br~nches In a row; each gastropore has a gastrostyle In Its center. Each 
slde of the row of gastropores Is flanked by a row ot dactylopores. Smel I hemlspnerfcal swellings 
called a-,ullae occur o-..r the gonopores on the broad side ot the branches. Dloeclous. 

Ols1Tlbutlon: EAdemic to the continental shelf and slope from Key West to Sall8nnah, Geor;la, at 
deptns of 152 to 479 m (500 to 1,580 ft). Occurs on ,ard surfaces. lotay occur Qn the Pourtales 
Terrace off the Florida Keys at 150 to 400 m (495 to 1,320 tt). 

Ecology: Totally unknown. Collected only rarely. Systematics unrevised since the 18801 s. Feeds vi~ 

nematocysts on polyp tentacles. 

Cora I I J um~ Bayer and Cora I I I um ~ Bayer 

Slgnlflcance: ~elatl11es of these precious pl~k corals are car11ed and polished In Hawaii tor use,~ 
the manufacture of jewelry (Grigg. 1977b). Larger pieces can be car'lled Into statues and curios. Pon 
(1971) llsted red coral prices as $16.50/kg CS7.50/lbl and har...,sts as 1,045 to 4,180 kg (2,300 to 
9,200 lb) per year between 1963 and 1969 in Hawal I. 

Olagnosls: Hard, unjolnted axis formed of sol Idly fused sclerltes; color white to pink. Colony 
unlplanar, dlchotomously branched, approxl1nately 0.5 m Cl.6 ft) tall. Polyps occur on only one sur• 
face of the branches (probably away from tie current). Cortical spicules of.£.•~ consist of 6, 7, 
and a-radiates and double clubs; those of.£•~: 6, 7, and 8-r'adlates. 

Distribution: In the western Atlantic, known from only se11en records In the Straits of Florida from 
off ~aim Beach to off Key west CFl3ure u-tl. Fl'lle of the se11en records are reported here tor the 
first tl!Tl8 c:alrns, 1979, personal com111Jnicatlon>. The bathymetrlc range Is 567 to 1,390 m (1,870 to 
4,570 ft); howe119r, It Is most co,nncn between 600 to 700 m (1,970 to 2,300 ft). Its temperature range is 
approximately 3• to e•c c37• to 46•F>. The most l~rtant environmental factors that determine Its 
·dlstrbutlon are probably tamperatu~e, current (2 to 6 cm or a.a to 7.3 In sec-I), and the presence ot 
a hard substrate. A strong current is necessary to bring planktonlc food to the coral and 1"'9111:1\19 
,,.t3bollc wastes and loose sediment. The structure of the coral tum as unlplanar with directional 
polyps !~lies that It Is In a constant unidirectional current. Al I corals require a hard substrate 
on which to Initially settle, which could be provided by any number of oenthic ln11ertebrates found 
associated with deepwater banks. Species of Coralllum were found both at recognized llthoherms on t,e 
Llttle Bahamas Banks and In other deepwater ·areas. 

Ecology: Virtually nothing Is known about.£•~ and.£.•~ beyond their brief orlgll"lal descrip­
tions and remarks on se11eral c01111111nsal organisms C9ayer, 1964>. i-towe-.er, comparison to t,e much 
studied Hawal Ian Corral lum secundumDana, Is probably accept3ble (3rlgg, 1976) • .£.• secundum Is 
dloeclous and, despite Its occurrence below the euphotlc zone, mall"ltalns an annual reproductlw cycle, 
spawning In the sumnar. Its growth rate Is about 0.9 cm C0.36 In) yr-I In length. It may Jl11e to be 

50 years old but does not become sexually mature until about the twelfth or tnli-teenth year. The 
areal c011erage, denslfy, and therefore tie standing crop ot the western Atlantic Coralllum, Is 
unknown, the species having been collected only sewn times. ~owe11er, because of its association with 
deepwater banks and because \19ry few of those banks ha11e been biologically sampled, It Is possible 
·that Its distribution and abundance may be far ;reater than these few records Indicate. The coral la 
of six of tne se11en western Atlantic records are white, the se11enth Is light pink ("angel skll"l"l and 
may represent a new species (Bayer, 1979, personal com111Jnlcatlon>. 

Uke l!CST ot'ler species of corals, it is assu~1 that :oralllum feeds ma Inly on zooolankton, whlcn Is 
transported ~Y :ll)derate bottom currents. Tne predators of Coralllum, If any, are unknown. 
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coralllum nlobe usually supports a com119nsal polychaete worm, which Induces abnor11111I;rowth of 
branc:nlets~mlng a protect! ... tunnel for the worm. Polychaetes of tne genera Harnw:,thoe and 0 01ynoe 
are known to be com119nsal on Coralllum (Bayer, 1956>. f.• ~also eontains parasitic copepods ot 
the family LaMlppldae In Its gastrovascular cavities <Bayer, 1964>. 

Acanella eburnea (?c,yrtales>, Keratolsls tlexlbllls (Pourtales>, 
Keratolsls ornata Yerrll I, Lepldlsls caryophyl Ila Verrll I 

, 
Significance: The white, l110ry-colored lnternodes of these bamboo corals can be poll shed and strun3 
Into necklaces. The various species of bamboo corals ha ... different lengths and dlamaters of Inter­
nodes (scale Is 2.5 cm equal I In): Acanella eburnea - 1.5 cm long, 0.1 to 0.2 cm In dlamater; 
~ltf"'atolsls flexlbllls - I cm long, 0.1 to 0.7 cm In dlamater; !_. ornata • 5 to 6 cm long, 0.2 to 2.8 cm 
In diameter; Lepldlsls caryophyllla - 4 to 50 cm long, 0.1 to 0.6 cm In dlamater. Different sized 
nodes 11111y ha11e differing c0111merlcal uses. See Jelch11111n (1936) for syste111111tlcs.

Diagnosis: All bamboo corals possess an axis composed of alternating short, brown, pirely horny nodes 
and longer, white, nonsplcular, calcarecus lnternodes. Their bases are usually lll)dlfled Into a root­
like structure for anchoring. In Keratolsls branching occurs fr0111 the lnternodes; In Acanella and 
Lepldlsls branching occurs at the nodes. !.• flexlbllls has short lnternodes (about I cm), wnereas 
!.• ornata has lnternodes of 5 to 7 cm (2 to 2.7 In). Acanella Is dlstlngulsed from Lepldlsls by Its 
bushy colony with numerous branches originating at each node. Lepldlsls Is sparsely branc:ned. 

Distribution: Acanella eburnea Is 11ery comncn In the Straits of Florida off the Florida Keys and In 
tne northern Gulf of "lexlco off Louisiana, ~lsslsslppl, and Alabafflll(Figure 0-2> at depths of 
283 to 1,829 m or 931 to 6,017 ft (Giamncna, 1978). Keratolsls Is 11ery comll'On on the Blake Plateau, 
Georgia and tnrougnout the Straits of Florfja (Figure 0-3> at depths of 183 to 965 m or 602 to 3,170 
(abouts• to 12•: or 43" to 54"F>. It Is usually found on deepwater banks. Lepldlsls caryophyllla is· 

relatl..,.Jy rare, known only from the Straits of Florida off the Florida Keys (Figure 0-4) at 733 to 
1,003 m (2,400 to 3,300 ft>. Acanella arbuscula (Johnson> has also been reported from one record In the 
northern Gulf of ~exlco (Glafflll'Ona, 1978). The key determinants of distribution tor these species are 
pro011bly optl""m t~erature, strong current, and hard substrate tor attacnmant. 

Ecology: Virtually not~lng Is known about the blolgy of the deepwater bamcoo corals. ~eproducti"9 
p_erlodiclty, growth rates, longevity, age at reproductl11e 11111turlty, and sy~lonts are al I unknown 
(9ayer, 1979, personal cOfflflLlnlcatlon). Areal co11erage and density are also unknown, but Acanella Is 
probably 11ery comncn within Its range (represented by 49 records on Figure 0-2> and Keratolsls 
(represented by 34 records on Figure 0-3> Is also probably very comll'Onon the Blake Plateau In asso­
ciation with deepwater banks. Lepldlsls seems to be rarer than the others. 

It Is possible that some fish and lll)f luscs Ce.g., the aplacophoran sotenogaster Chaetoderma> 11111y 
browse the polyps of the bamboo corals. 

Lelopathes glaber"rl1111 <Esper> 

Significance: Carwd and poll shed pieces ot tnls black coral are used In tne 11111nufactureof jewel~y 
C~rlgg, 1977b); larger pieces can be car11ed Into statues and curios (see, e.g., Poh, 1971>. 
According to Opresko (1978, personal communication) the coral lum of J:.•glaberrlma Is black.er, harde~, 
less splnose and therefore takes a hl3her polish than al I other western Atlantic antlpatnarlans. 

Diagnosis: Coral lum black, Irregularly branched, 111easurlngup to 1.2 m tal t with a basal dl 3meTer ~P 
to 4 cm. 9rancnes usually crOOked or bent, orl3lnatlng at right angles to the parent branch. Spiies 
extremely Slll91 I (20 to 50 per cm or 8 to 10 per In), occurring only on the s111111 ler brancnes. ~ol;~s 
and coenencnyma greyish-white. ~olyps ha11e sl~ tentacles. 
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Distribution: "ladltrrenean, off Madeira, Hewell, and the 9ahamas. Within the 11111nage1119ntarea: 
northern Gulf of lilexlco, Straits of Florida, Blake Plateau off 3eor-gla (Figure D=S>. Bathy1119tr!c 
range Is 176 to 549 cm (580 to J,8OO ft); temperature range about a• to 12•c (46• to 54•F>. The 11'0St 
l111POrtant envlron•ntal factors control ling the distribution are probably on optimum t9111Perature 
(below the thel"lll:)cllne and therefore stable) and a moderate current to replenlsh nutrients, carry away 
wastes, and remol4 sedllll9nt. Light may confine Its bathylll9trlc distribution to deep water because t~e 
tar"8e of some antlpatharlans are known to be negatl119ly phototrophlc (Grigg, 1965). 

Ecology: Not much Is known about the blology of .b.•glaberrl11111. but comparison with the Hawal Ian 
Antlpathes dlchotoma Pal las Is probably acceptable (Grigg, 1976>. It sl'IOuld be remembered, howell9r-, 
that .b.•glaberrlma 111195 In deeper- water and probably does not ;row quite as large. !.• dlchotoma is 
dloeclous and probably reproduces In the sullrll9r. Its growth rate Is about 6.4 cm per year In lengt, 
and It may 11119 to be 40 years old. It becomes sexually mature after 10 to 12.5 years. The areal 
c0119rage, density, and standing crop of .b.•glaberrlme Is unknown; howe11er, most of the 18 known 
records of this species are concentrated on the edge of the shelf (200 to JOOm or 660 to 990 ft) off 
the Flor-Ida Keys. It Is not associated with deepwater banks, being found In shallower waters. 

The pr-ey of Lelopathes Is assumed to be plankton, and Its predators,··1f any, are unknown. Comrrensals 
and parasites are also unknown. 
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APPENDIX E: Deep water (greater than 200m or 660 ft) corals in
the management area. Synt>ols: X, present; *potential 
commercial importance (Cairns~ 1979, personal communi­
cation). 

Gulf Straits 
of of South 

Mexico Florida Atlantic 

Order STOLONIFERA 
Family Clavulariidae 

Clavularia modesta (Verril 1) X 
~c1eranthelia sp. X X 

Order TELESTACEA 
Family Telestidae 

Telesto nelleae Bayer X 
Telestula sp. X X 

Order ALC YONACEA 
Family Alc}Oniidae 

Anthomastus agassizii Verrill X 
Anthomastus grandi florus Verril 1 X 
Nidalia rigida Deichmann X 
Bellonel la sp. X 

Family Nephtheidae 
Pseudodri fa nfg:r Pourtal es X X 

Family Si ponogorg1 dae 
Sipho no30 rgia (aNeosWJngodes)

agass1zi (Deichmann X 

Order GORGONACEA 
Family Anthothel fdae 

Anttnthela grandfflora (Sars) X 
Anttn thel a tropicali s Bayer X X X 
Titanideum frauenfeldii 

(Kol liker X X 
Titanideum suberosum (E. &S.) X 

Family Paragorgiidae 
Paragorgf a boschmai 9ayer X 
Paragorgi a sp. X 

Fam1ly corall fidae 
*Corallium medea Bayer X 
*Coral lium n1obe Bayer X 

Family Acanttiigorgiidae 
Acanttngorgia aspera Pourtal es X 
Acanthogorgia schr~mi (Duch. & 
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)Gulf Straits 
of of South 

r~xico Florida Atlantic 

Mich.) X 
Fami1y Paramur1ce1dae 

Paramuricea placomus (Linnaeus) X 
Paramuricea sp. 
Bebryce c1nerea Deichmann 
Bebryce grandis Deichmann 
Bebryce parastellata Deichmann 
Echinomuricea atl anti ca (Johnson) 
f.\Jriceides sp. 
Placogorgh mirabilfs Deichmann 
Pl acogorgia tenui s (Verril 1) 
Place or ia sp. 
a 1ac1s nutans (Duch. &Mich.) 

Scleracis uadeloupensis
(D. & M.1

Swiftia casta (Verrill) 
Swi fti a ko reni (Wright & Studer) 
Swi fti a pourtal esi Deichmann 
Swiftia exerserta (E. &S.) 
Thesea n,vea Deichmann 

X 

X 

X 

X 
X 

X 

X 
X 

X 
X 
X 

X 
X 

X 
X 

X 
X 
X 
X

X 

X 

X 

X 
X 

X 
X 

Thesea ru1osa Deichmann 
These a so i tari a ( Po urtal es) 
Trachymuricea kukenthal i (Broch) 
Trachymuricea hirta (Pourtales) 
Villogorgia nigrescens Duch. & 

Mich. 

X 

X 

X 

X 

X 

Family Pl exauridae 
Eunicella albatrossi Stiasny 
Eunicella modesta Verrill X 

X 
X 

Mur,ceopsis fetila Bayer 
Family Q>rgoni dae 

X 

Lophogorgia cardinal is Bayer X 
?Leftotoryia stheno (Bayer) 

Fami y 11 sellidae 
Ell ise11 a barbadensis (D. & M.} 
E11fse11a elongata (Pallas) 
Nieell a guadal upensis (D. & "1.} 
Riisea paniculata D. &"1. 

Family ChrysogorgH dae 
Radic1pes ~racil is (Verril 1) 

*Chrysogorg1 a desbonni D. & M. 

X 

X 
X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 
X 

Chrysogorgia el~ans Verrill 
Chrysogorgfa few e_si Verril 1 

Family Primno idae 

X 
X X 

*Callo1orgia verticillata 
(Pa las) X X 

Callogorfia rimaldii Studer 
Plumarel a aurea eichmann) 
P1umare11a goes, Aurivfllus 
Pl-umarel la pourtal esi ( Verril 1) 

X 

X 
X 

X 

X 

X 

X 
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Gulf Straits 
of of South 

r~xico Florida Atlantic 

Thouarella aurea Deichmann X 
Thouare11 a sp. 
Cal yptrophora trf1 epf s 

(Pourtal es) 
i!Nare11a paucif1ora Deichmann 
'ltfJarell a regul aris (0. & M.) 
"'Narella versluysi Hickson 
~andidell a fnt>ricata (Johnson) 

Family Isidfdae 
"'l(eratoisis flexibflfs (Pourtales) 
"1(eratois1s ornata Verrill 
Acanella arbuscula Verrill 

X 

X 

X 

X 
X 
X 

X 
X 

X 

X 

X 

·X 
X 

*Acanella eburnea (Pourtales) 
*Lep1d1s1s car~phyllia Verrill 
?LepidisiS 1 ong, flora Verril 1 
Chelidonisis aurantiaca Studer 

X 

X 
X 

X 
X 

X 

Primnoisis humilis Deichmann X 

Order PENNATULACEA 
Family Kophobel emnidae 

Kothobel emnon sp. 
Sc erobel emnon sp. 

Famfly Anthoptil fdae 
Anthoptilum murrayi Kolliker 
Anthoptil um sp. 

Family Funiculinidae 
Funiculina guadranularis

(Pallas) 
Family Protoptil fdae 

Protoptil um thompsonf Ko11 iker 
Family Scleroptilidae 

X 

X 

X 

X 
X 

X 

X 
X 

X 

X 

Scl e~fl um sp. 
Family Linbellulfdae 

X X 

Umbell ul a ?untheri Ko11 iker X 
Umbell ul a1 ndahlii Ko 11 i ker X X 
Ombellula elo1sa Nutting X 
Ombe11u1asp. 1 (sensu Gia11100na) X 
Umbellula sp. 2 (sensu Giam111>na)X 
Umbe11u1a sp. 3 (sensu Giam111>na)X 

Family V1rgularfidae 
Vi rgul aria sp. 
Acanthoptilum sp. X 
Scytal fum sp. 

X 
X 
X 

Stylatula elegans (Deichmann) X X 
St~latula sp. 

F ami y Pennatul idae 
Pennatula grandis Ehrenberg 

X X X 

X 
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Gulf Straits 
. )

of of South 
Mexico Florida Atlantic 

Order SCLERACTINIA 
Family A>c111oprfdae 

Madracis mr;iaster (ME&H) 
Famil~ Fungi1dae 

Fungiacyathus pusillus 
(Pourtal es J 

Fungiacyathus synmetrfcus 
(PourtalesJ 

Fungiacyathus crispus (Pourtales) 
Family Oculinidae 

Madrepora ocul ata Linnaeus 
Madrepora carol ina (Pourtal es) 

Family Anthemiphyll ;;dae 
Anthemiphyl 1 i a patera Po urtal es 

Family Caryophyll idae 
Caryophyllia ?)lygona Pourtales 
Caryophyllia berteriana 

Duchassaing 
Caryophyllia cornuformis 

Pourtal es 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

X 

X 

-x 
X 

X 

X 
Caryophyllia ani>rosh 

caribbeana Cairns X X X 
Caryophyllia parvula Cairns 
Concentrotheca l aevigata 

(Pourtales) 
Cyathoceras sguiresi Cairns 
Labyrintfiicyathus facetus Cairns 
Labyrinthocyathus 1i~gi {Cairns 
Oxysmnh rotundifo 1a ME& H) 
Trochocyathus rawsonii Pourtal es 
Tetrocyathus cylindraceus 

(Pourtales) 
Tetrocyathus variabilfs Cairns 
Paracyathus pulchullus 
Deltocyathus moseleyi Cairns 
Del tocyathus cal car Pourtal es 
Deltocyathus italicus Michelotti 
Deltocyathus eccentr1cus Cairns 
Oeltocyathus pourtalesi Cairns 
Ste~anocyathus (S.) diadema 

( seley) -
Stephanocyathus (S.} paliferus 

Cairns -

X 

X 

X 
X 

X 

X 
X 
X 

X 

X 

X 
X 
X 
X 

X 

X 
X 
X 

X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 

X 
X 
X 

X 
X 

X 

X 
Stephanocyathus (S.) laevifundus 

Cairns X X 
Ste~hanocyathus (0.) coronatus 

( outales) 
Peoonocyathus folliculus 

(Po urta 1es) 
Pepo.nocyathusstimpsonii 

X X 

X 
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of of South 

'.~xico Florida Atlantic 

(Pourtal es) 
Desn1>phyllum cristagalli 

ME I Haime 

X X 

X 

X 

X 
Thalalll)phyllia gombergi Cairns 
Lophelfa prolffera (Pallas) 
Anomocora fecunda {Pourtales) 
Coenosmilia arbuscula Pourtal es 

X 
X 
X 

X 
X X 

Dasffl>smilia lymani (Pourtal es) 
Dasffl>smilia variegata 

(Pourtales) 
Solenosmilia variabilis Duncan 

X 

X 

X 

X 
X 

X 

Asterosmnia prolifera 
( Po u r ta 1es ) 

Asterosmilia marchadi 
X X 

(Chevalier) 
Phacelocyathus flos (Pourtal es) 

Family Flabellida~ 
Fl ab ell um rrosel eyi Pourtal es 
Flabellum fragile Cairns 
Javania cailleti (D. & M.} 
Po1~yces fragi 1is ( Po urtal es} 
Gar7neri a paradox a ( Po urtal es) 

Famny Guyn1idae 
Gutnia annulata Duncan 

X 

X 
X 
X 
X 

X 

X 
X 
X 
X 
X 

X 

X 

X 
X 

Schizocyathus fhsilis Pourtales 
Steno cya thus venni fo nn i s 

(Pourtal es) 
Pourtalocyathus hispidus

(Po urtaT es) 
Family Dendrophyl 1iidae 

Balanophyllia palifera
PourtaTes 

X 

X 

X 

X 

X 

X 

X 

Dendrophyllia cornucopia 
PourtaTes X X 

Dendrophyllia gaditana (Duncan} 
Dendrophyllia alternata 

PourtaTes X X 

X 

Enal lopsammia profunda 
(Pourtal es) 

Enallopsammfa rostrata 
(Pourtales) 

Thecopsammia social h Po·urtal es 
Bathypsamia t1nt1nnabulim 

(Po urtal es) 
Bathyesammiafallosocialis 

Squires 
Rhizopsammia manuelensis 

Chevalier 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

Troche psarnmi a i nfundib ul um 
P9urtal es X 
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Gulf Straits 
of of South 

r1exico Florida Atlantic 

Order STYLASTER .INA 
Family Stylasteridae 

Styl aster duchassaingi Pourtal es 
Stylaster erubescens Pourtal es 

1'rStylaster filogranus Pourtal es 
Sttiaster ~emmascens (Esper) 
Al opora m,niata Pourtales 
Cryptohella pe1rcei Pourtal es 
Stenohelfa sp. 

'IIOistichopo·ra foliacea Pourtales 
Distichopora suicata Pourtales 
Errina cochleata Pourtales 

X 
X 

X 
X 
? 

X 
X 

X 

X 

X 

X 
X 
.x 
X 

Errina gl abra Pourtal es 
Pliobothrus synmetricus Pourtal es X 

X 

Order ANTIPATHARIA 
Antipathes americana D. &M. X 
Antipathes hirta Gray 
Antipathes tanacetum (Pourtales) 
Antipathes pennacea Pallas 
Antipathes tristis (Duchassaing) X 
Antipathes picea Pourtal es X 
Parantipathes tetrasticha 

(Po urtal es) 
Aphanipathes humil is (Pourtal es) X 
Aphanipathes thyroides 

(Pourtal es) X 
Aphanipathes felix (Pourtales) X 
Aohanipathes abietina {Pourtal es) X 

"teiopathes glal>err1ma {Esper) X 

X 
X 
X 

X 
X 

X 

X 

X 

Bathypathes patula Brook X 
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APPENDIXF: Faunacharacteristic of deep-waterbanks in the western 
Atlantic. (Basedon ~f thsonian Institution co 11 ec­
tfons CI-140, CI-246 in the south Atlantic; Cairns, 
1979, personal communication). 

I. Coelenterate species: 

A. Octocorall ia 
Pl aco1o rg i a sp. 
Swift a sp. 
Paraforgia sp.

*Cora 11um med ea 
Paramuricea sp. 
Muriceides sp. 
Eunicella modesta 
Pseudodrifa n,gra 
Anthomastus sp. 
Pl umarell a sp. 
Trachtmur1cea sp. 

*Narel a versluysi 
*Narella regular-is 
*Na rel la ~auc ifl o ra 
*Candidel asp. 
*Kerato1s1s sp. 

B. Scleracttni-a 
Cyatl"oceras sgui resi 
Desmthyllum cristagalli 
Lothe i a rol ; fer a 
So enosmi ia variabilis 
Bathypsammia· fallosodal is 
Bathlpsammia tintinnabulum 
Enal opsammia profunda 

II. Other animal groups not identified to species: 

Porifera Ophiuroidea
Hydro ids Echinoidea 

*Styl asterina Crino idea 
Actiniaria Cirripedia 

· *Anti patharia Paguridae 
Br.)'Oma Gal atheidae 
Brachiopoda Polychaeta 
Gastropoda Ber1thic Fish 
Octopoda Endolithic borers 
Asteroidea Macroscopic ( sponges) 

Microscopic (sponges, fungi) 

*Species of potential commercial value. 
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N'PENOIXG. SI.PPLEMENTAL INFCJU4ATION ON S01.R:ES OF ENERGYIN CORALS 

1.0 Sclef"actlnla 

1.1 Light 

Fundamental to the.flow of energy through the reef ecosystem Is the syrrmlotlc relatlonshlp with 
zooxanthel fae characteristic of al I shallow-water hermatyplc corals. These algae are capable of ~r:)­
~uclng 1TDre oxygen that Is consumed by the al31e and coral host combined (Yonge, et al., 1932; Odum 
and Odum, 1955; ~anwlsher and Wainwright, 1967). But 111:)re l~ortant to corals. and the comnunlties 
which they form, Is the carbon fixed during the process of photosynthesis. Evidence that 
zooxanthel lae can release photosynthetlcal ly fixed organic compounds to their hosts Is well 
documented, as Is the effect of zooxanthel lae on nutrient recycling and enhancement of calcification 
(reviewed by ~uscatlne, 1973>. The lndlspensaolllty of the syrrmlosls, howe,..r, Is one of the sources 
of contro..ersy noted abo-.e. 

Whlle It appears that supplemental sources of nutrition are taken In ~ddltlon to the alll)unt suppl led 
by zooxantnel lae, the o-.eral I question of lndlspensablllty of such exogenous food to the existence of 
scleractlnlans Is stll I debated. Yonge and Nlcholls (1931) concluded that scleractlnlans can 11-.e for 
se-.eral months In complete darkness as long as food Is provided. Con,..rsely, Kawagutl (1964) obser..ed 
that four genera of ?aclflc corals kept for 110re than 15 1110nths In the light but without food appeared 
healthy and Increased their numbers of ~olyps [note: although zooplankton were wltnheld as a food 
source, bacteria may ha ... been present and consumed In Kawagutl's work). Franzlsket (1969; 1970) 
snowed that Hawaiian corals performed In the same fashion and noted that corals kept In the dark for 
two 110ntns exhibited sy~toms of atrophy. Connel I Cln Muscatine, 1973) excluded llght from a section 
of the ~reat 3arrler Reef using an opaque dome without affecting arrmlent currents and food supply. 
Ourlng three and one-halt 110nths In t~e shade, corals expel led their zooxanthel lae and al I colonies 
died. :Ontrol. colon I es under transparent domes survl-.ed. Lewis (1974) found that planulae of~ 
fragum cou Id not sur vi -.e 110re than three 110nths It not provl ded wl th ~!22!!_ (Arteml a) and .!..!...9!!. 
( 12h: 12h, 1 lght:dark photoperlod) •. 

1.2 Zooplankton 

Opl~l~ns differ on the adequacy of zooplankton In satisfying the food requirements of coral and other 
benthlc ln-.ertebrates on rNh (Lewis, 1977). Johannes (1974) has argued that the biomass of 
zooplankton o-.er coral rNfs Is Insufficient to supply energy needs although It rney be l~ortant as a 
source of essentlal nutrients. In this view rNf corals are "autotrophlc" and depend ertenshely upon 
energy supplied by their zoo,canthel lae. 

The early papers of Sargent and Austin (1949, 1954) Indicated that the zooplankton blomess of 
surrounding waters at Rongelap In the ?aclflc were too s1111IIto support al I the bentnlc ln,..rtebrates 
on the rNf. Johannes, et al. (1970> calculated that zooplankton on a Bermuda rNf were not suf­
ficiently abundant to support the energy needs of the corals present as Indicated by their rates of 
respiration. Johannes and Tepley (1974) found that the zooplankton ~lomass present could supply only 
20 percent of the dally requlr.,.nts for respiration In the Pacific coral, Porltes lobata, and- Porter 
(1974) estimated that during a two-hour feeding period at sunset, the srnel I star coral (Montastrea 
annularls) could capture only between 0.2 percent and 11 percent of the total dally food required ~or 
energy used In respiration. 

Although the supply of oceanic zooplankton appears to be 1,adequate to support reef secondary 
;:,reduction, reefs undoubted:y produce thel- .Jwn zooplankt-:>n (Porter, et al., 1977; Porter and P::lrter, 
1977). Sale, ~cWII 11am and Anderson (1975) found t~at there was a resident plankton comnunity at 
Heron Island, Australia, which was 110re abundant and richer In species than the offshore comnunlty. 
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They suggested that this plankton c0111111Jnlty was retained on the reef by local clrculatlon or by ::iena.­
loral responses and was a p0tentlal source ot food for the sesslle reef organisms. This aspect of 
rNf zooplankton ecology may be of quantltatl\19 significance when Its l~act Is 110re fully e-.aluated. 

The view that r_eef corals are not wholly 11autotrophlc" in tnelr nutrition has been su11111Brlzed by 
$oreau, et al. (1971). They regard corals as speclallzed ca~nl1o0res without structural 110dlflcatlons 
for an autotrophlc existence depending prl11111rlly up0n zooplankton for their food. The worK of ~oles 
(1969> supports this view. He found tnat reef corals were able to Ingest 110re than sufficient nul!C)ers 
of brine shrimp to co.,..r their energy 9x~endlture In respiration with energy left for storage and 
growth. Furthermore, Goreau, et al. Cl971l considered tnat reef corals 1111yact as unspecialized 
detritus feeders upon a.wide range of organic 11111tteror 1111ye ... n utlllze dlssol 1ed or col loldal or;anl: 
1111tter. Lewis and 0 rlce (1975) discussed suspension feeding strategies In Atlantlc reef corals. 

The general concluslons regarding tne l:"1¥)ortance of zooplankton to support reef production Indicate 
tnat whlle there Is a substantial relll)\181 of plankton by benthlc organisms, zooplankton biomass from 
oceanic water flowlng oll9r reefs Is too lo• e-.en to supply the dally energy requlr ... nts ot tne corals 
present. Addltlonal food must be suplled by resident plankton and otner external sources. 

1.3 9acterla 

It has been pointed out by DISal..a (1973> and Sorokin (1973cl that there are very few quantitative 
jata on tne role of microbial populations In tne productivity of coral rfffS. One cannot concel.,.. of 
such complex systems without mlcr~organlsms functioning as or 1anlc decomposers, nitrogen fixers and 
In blogeochemlcal processes. Large number ~f l:>acterla on rear surfaces were reported by Odum and 
Odum (1955) and bacteria ha-.e been_ lmpllcated In the hl3h respiration rates of coral com111Jnltles noted 
by Sargent and Austin (1949). The work of Ji5al..a (1973, 1974) has been concerned with_ tne dllo4trsity 
and abundance ot becterla on coral reefs while Sorokin (1973a, b; 1974) has emphasized tne role of 
bacteria In secondary production In reef organisms, I.e., In transforming detritus to mlcroblal 
biomass. 

DISal"IO (1973, 1974) suggested tnat the flnely divided sedl•nts In reef spaces and cavities func­
tioned as 11regenerat1 ... surfaces" and tnat tne rapid rates of oxygen consumption occurring In these 
cavities Indicated rapid organic decomposition. 0 1ate count of sedll'll!lnts at the bases of coral neads 
snowed densities of 107 to 108 bacterla/g dry matter and al!'Cng them were forms capable of ji3estlng 
cnltln and otner organic compounds, reducing nitrates and di3esting gelatin and agar. 

The bacteria In reef sediments and In internal cavities are considered to na\19 a role In nutrient 
regeneration (~iSal "10, 1974). ?ools of jissol-.ed nitrogen and amino nitrogen were found In sedll'll!lnts 
and In dead coral heads. Quantltatr ... estimates ga\19 -.elue of 33 g-atoms of ~nosphorus and 30 ~las 
of amino nltrogen/rn2 dead coral surfaces. ~i3 results show that bacteria 11111y thus be Important In 
cycling of nutrients In the reef system. 

Sorokin (1973a, b, c; 1974) has stressed tnat tne biomass of oacterla in reef sediments and In shal 1011 
coastal water corresponds with their i~ortance In processes of mlnerallzatlon and nutrient cycllng on 
reefs. They are also considered Important as food for secondary consumers. ~•suits of feeding 
experl1119nts (Sorok.ln, 1973a) snowed t~at si~ species of reef corals coulj consul'll!I bacterloplankton. 
Otner forms which were able to fllter ~CT9riJplankton from water were the t~nl:ate Ascldla .!!.!.s!:!,the 
sponge Toxadocea vlolacea, and tne oyster Crassostrea ~• Sorok.ln (1973al regarded the oacterlo­
?lankton as being a hl3h-quallty food adequat9 in amount to supply a large percent~• of tne total 
energy needs of suspension feeders on tne reef. ~ general schema II lustratlng trophic relatlonsnl~s 
has been attempted by Sorok.ln Cl973cl and is snown in Fl~ure G-1. This study emphasized tne l~r­
tance of mlcr~rganlsms and tne process of ~•composition •. It also suggested a shortage of ?hyto­
plan~ton as prllliitry producers In tne reef ecosyst9ffl and hence the minor IIT()ortance of the phytoplankton/ 
zooplankton trophic relationship. 
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FIGURE G-1. Trophic relationships within a coral reef community, 
emphasizing the importance of bacteria (after 
Sorokin, 1973c). 
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1.,Detritus 

The quantltatl..,. slgnlflcan~ of detritus as ·food for coral and other benthlc organisms on tne reef 
has not been e't91uated. Howe,..,-, there Is a good deal of evidence to Indicate that suspended detritus 
Is abundant In the water flowing 0'4111"reefs. 

Glynn (l973J found that dry biomass of suspended rretter passl~g o,..r a reef In Puerto Rico exceeded 
the dry biomass of net plankton by an order of 1111gnltudeor l'IOre. Evidence fr0111 examination of 
MIi llpore filters, plankto~-pl31'111nt concentrations and productivity measurements Indicated that tne 
suspended matter was prlmarlly detritus. The flux of suspended matter a110untad to between 20 to 4•Jg 
dry wt/rwl-/day and there was no evidence of depletion of detrltal mat..-lal within the water mass 
flowing o,..,. the reef. In fact, there are a nurrt>er of studies which show an Increase ,n detritus 
avellable to suspension.feeders after water has crossed a reef (Lewis, 1977) •. 

~tlantlc reef corals ha.,. been shown by Lewis and Price (1975, 1976) to beha.,. as suspension feeders. 
By means of nets and strands of rrucus they are able to capture a wide range of particulate material 
and larger plankton with their tentacles. Thus, when the biomass of zooplankton Is too low to supp0rt 
the nutritional needs of corals (Johannes, 1974; Porter, 1974), other sources of food may be avellable 
to t'iem. 'ollhIIe those s?9ci es wI th I ong act I.,. tentacles obta In food by •ans of tentacle capture and 
by 111Jcus filaments, species with short tentacles such as the Agarlclldae appear to feed entirely by 
suspension feeding. Lewis (1976, 1977) has shown experimentally that some Atlantic rMf corals are 
able to clear the surrounding water of particulate material In a110unts just enough to supply their 
dally maintenance requirements. 

Some Interest has been shown In the potential nutrient sl3nlflcance of the mucus which Is produced in 
copious a110unts by rrost reef corals. Johannes (1967) obser.,.d mucus released by corals and the sub­
sequent formation of aggregates of :T1Jcus and entrapped particles. '-larshal I (1972) found consider3ole 
quantities of zooxantnel lae In mucus dischar;ed from coral heads. Suspended mucus strings were examined 
by Coles and Strathmann (1973> and found to ha.,. sl3nlflcantly hl;her organic carbon and nitrogen con­
tents than suspended particles In the surrounding water. Benson and Muscatine (1974) found that tne 
mucus from a ..erlety of corals contained wax esters and they also obser.,.d that reef fish fed on the 
coral 111Jcus. This Is apparently one route by which energy-rich products of coral metabolism are 
tr-ansferred to hl3her trophic le-..ls. 

This r-alses the posslblllty of a detritus-based food chain such as exists In mangro-.. swamps (Odum and 
Heald, 1975). Feeding strategies for particulate food sources other than zooplankton are different 
from strategies In which zooolankton -~s the main food source (Jorgensen, 1966). FIiter feeding, a 
type of suspension feeding, Is one way of capturing particulate matter and Crisp (1975> 'ias commented 
on the fact that suspension feeders require less energy for feeding than do zooplankton feeders. The 
proportion of clllary-111Jcold suspension feeders (lncludlng corals) and filter feeders on reefs has 
been estimated by Glynn (In L .. ls, 1977). Glynn also found that the total biomass of the macroblota at 
Qanaine was 441 3 proteln/m2. Of this, 285.5 g consisted of corals and 14.6 g of other suspension 
feeders. If, as Crisp (1975) suggests, suspension feeders are lntrlnsleal ly efficient con.,.rters of 
energy, then such a feeding strategy based on suspended detritus Is particularly suitable for 
zooplankton-poor trcpleal waters. With this view In mind Lewis (1977) outlined trcphle relatlonshl~s 
within a coral reef comnJnlty, Incorporating detritus as a food source (Fl3ure Q-2>. 

1 • 5 DI sso I 141dOrgan I cs 

As yet there Is no conclusl.,. proof that corals use dissol .. d organic matter as food. Staohens and 
Schlnske (1961) and Stephen (1962, 1968) jlscussed the problems that must be 014rcon-e In determlni:ig 
t~e extent ~f net ~tlllzatlon of II particular dissol1ed organic substance. ~s stated ~Y ~uscatlne 
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FIGURE G-2. Trophic relationships within a coral reef corrmunity, 
emphasizing the importance of detritus (after Lewis, 1977). 
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(1973>, experiments haw yet to be conducted with appr~rlate concentrations. ~alease as wel I as 
uptake of the 1111tarlal has not been determined, so that net 31ln, If any, Is unknown. Flnal ly, tnere 
Is no docu•ntatlon that absorbed organic 11111tarlal participates In the metabolism of the host. 

2.0 Alcyonarla 

Alcyonarlan corals ha.,. been considered carnl110rous along with the rest of the ca.lenterates (Hyl!l!n, 
1940). There Is evidence that at least In 501118 species, tnls stat.-nt Is ..alld. 30th Sayer (19561 
and Grigg (1970) reported that Leptogorgla vlrgulata and Murie.a spp., respectl ... ly, prey extens1,..1y 
on shelled bl\91-. lar-.ee. Grigg found tnrough hypad'llorlte digests of ~olyps that this Item consti­
tuted 90 percent of the dIat of bOth !!• ca 11 torn I ca and !!• tru'tl cosa but cone luded tnat on I y one per­
cent of rre'tabollc needs_,ere met In this fashion. Experimental work snowed that mlcrozooplankton and 
particulate organic matter were also consumed and probllbly represented the bu_lk of the diet of tnese 
spec Ies. 

On the other hand, c»ratt (1906) described tne norphologlcal "reduction" of the dlgestl,.. areas In the 
alcyonacean octocorals Lobophytum, Sacrophy'ton, Alcyonlum and Sclerophytum, cor-relatlng this In eac:n 
species with an Increase In nu11t1ers of zooxanthellae. Prat't conjectured tnat the na«ls of growing 
colonies of Sclarophytum could not be satisfied by the snel I amount of zooplankton actually captured 
and tnat nutrition of these species was supported by zooxanthel lae. Gohar (1940, 1948) added 'l'IBmbers 
of the family Xenlldae to the species obser,..d by Pratt as having a rich flora of zooxanthel lae and 
also noted tnat xenllds lacked dlgestl,.. zones of the rnesenterlal fllarnants. These anlmals were ne-..r 
obser ... d to feed In the laboratory or In tne fleld or to trap and paralyze zooplankters orought Into 
contact with the surface of the animal. Slice pulsating colonies ceased to rno..ewhen placed In the 
dark but resumed 1?0-..rnent when returned to tie light, Gohar conjectured tnat "combustible energy­
giving rneterlal" is normally suppl led by zooxantiel lae, ratner than zooplankton. Wainwright (19671 
~epor'ted the gorgon la expanded during tne day wnen plankton was scarce but r911111lnedcontracted at 
nl;nt showing little feeding activity when zooplankton was most abundant. This was considered to be 

~n adaptation fa110rlng photosynthesis by zooicanthellae during tne day, 1,,_,1ylng a nutritional role for 
tne algae. Sl~llar to the case with scleractlnlan corals, ~lnzle (1970, 1973) has shown tnat 
73 percent of symbiotic gorgonlans died after being placed In a llght-tlgnt aquarium with running 
seawater for SJ days. A non-symbiotic species (Dlodogorgla) was all..,. and apparently healthy 
tnroughout tne experiment. Bayer (1954) found evidence that the gorgon Ians Plexaura tlexuosa and 
Psammogorgla antlpathes, which ha.,. especially abundant zooxanthel lae, ha,.. lost lll)St, If not al I of 
tnelr nematocysts. In addition, they seem to snow a reduction of gastrodermal gland eel Is, as In tie 
case of tne tropical alcynonaceans. 

T:ie data here are no less aqul 'IOcal than In t!le stony corals. The ar;urnen'T's concern Ing t.,e day 11 ght 
expansion of the polyps In so-cal led "hermatyplc gorgonlans" ('llal'lwrlgnt, 1967) Is coun'T'ared oy 
Theodor [1977) who found that 1111mbers of tne genus ?seudoterogorgla tend to be expanded at night and
contracted during t!'te day. The argumen'T's for lack of feadi'lg are often made with 'the assufl'C)'T'ion tnat 
:)nJy animal food Is taken. Howe11er,·1111son(1884) and Roushdy and Hansen (1961) have beth found evi­
dence that :)ctocorals are capable of feeding on phytoplankton. ~l~tom or detritus capture does not 
require nematocysts. This correlates wel I •itn electron-microscopic obserY11tlons by ~arlscal and 
Slgger (1977) who found that e,..n asymblotlc octocorals nave few nematocysts and no gastrodermal 
mlcrovllll. In any case, no direct ex?eri!ll8nt,1 ,pproach has been efl'C)loyed In attempting 'to define 
tne nutrltlonal recfulr-ements In symbiotic Octocoral Ila. 

).O Antlpatherla 

Inspection of the tantacular apparatus of Clrrlpatnes or any o'T'ner an'T'lpa'T'narlan In t.,e st~dy area 
•Ill reveal large numbers of nema'T'ocyS'T'batteries. Thus It is not surprlsl'lg t!'ta'T' :irlgg (1965) .. as 
able to experimentally teed poltPS ot ~nt12a'T'~es ;rand ls from ~awall •ltn 11arlous zooplankters. 
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Howe"9r, Oantan (1921) r-s,orted that polyps of a Lelopathes contained large numbers of diatoms, ~ften 
broken and apparently In a state of digestion, along with algal frag1111nts. ~ttl'lough the data do not 
warrant antlpatharlans being considered herbl10res, 01111l10rlsm cannot be ruled out, partlcularly In 
view of the recent studies by Lewis (1978) who notes that antlpatnarlans are capable of feeding on 
fine suspended pfrtlculates by means of l!IJCOUS strands and nets. 
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APPENDIXH. AM) ASSOCIATIONS REVIEWPREDATORS OF CORALS: GENERAL 

1.0 Scleractlnlan Predators and Their Effects 

1.1 Fishes 

Studies by Roi::.rtson (1970>, Salvlnl-Plawen (1972> and Patton '(1973>, have shown that the number :Jt 
animals specialized to feed on the Sclerac:tlnia has been underestimated (Wei Is, 1957; Yonge, 19153>. 
saneof the observed effects also go far beyond the negllglble damage claimed by Yonge (19158). Si~ce 
many of tne known coral predators nave been described only relatively recently, It Is likely that :o~ 
tlnued study will add to our knowledge of this feeding habit. The following r-evlew will no douOt soon 
be supplemented by new dTscoverl es. 

In ~andal l's (1967> survey of the food habits of reef fishes srnal I volumes of coral were found in t~e 
alimentary tracts of four species: Scarus coelestlnus Cuvier and Valenclennes and Sparlsoma 
aurofrenatum (Cuvier and Valenclennes> (Scaridae>, Chaetodipterus ~ CBroussonetl CEphlppidael, and 
Mlcrospatnodon chrysurus (Cuvier and Valenclennes> CPomacentrldael. The only specific coral ldentifi­
notecs·was that of Ocullna diffusa, a fragment consumed by£.•~• In some localities coral consump­
tion by fishes appears greater than indicated by Randall's (1967) study. For- example, In Panm,a 
CBakus, 1.9159)and 9ermuda (Gygl, 1969>, the rasping of live corals by scar-Ids Is can11Dnplace. Scarus 
guacamaia Cuvier rasps Slderastrea siderea with fair regularity along much of the north coast of 
~an5na. The summits of large hemispherical colonies are can110nly scraped to depths of 2-3 ~m; such 
feeding is often performed by relatively smal I schools of .i• guacamela Cf Ive to 15 lndlvldualsl which 
appear to range over extensive areas. Mlcrospathodon chrysurus, though predanlnantly herbivorous on 
epontic diatoms and fila1119ntous al'3ae, frequently feeds onj_. siderea as well. Juveniles and adults 
of tnls fish bite the surface of tne coral lum vigorously, removing primarily the e>etended polfps. 
:orals preyed upon in this manner canoe oistinguishecl Oy the characteristic circular lesions lett 
behind C~lynn, 1973). Juveniles and adults of Mlcrospathodon can110nly feed on the hydrocoral Mlllepora 
in Florida c:1ardel II, 1967), adu~ts nest on it, and 00th juveniles and adults attack Mlllepora 
complanata in Panana. Other- corals observed in Pansna with deep rasping marks, similar to t!'lose prer 
duced by .1•guacarnala, are Montastru annularls, Acropora palrnata ~• 1 cervlcor-nls, Agar-lcla 
agarlcltes, and Por-ltes fur-cata. Mixed schools of Scar-us cr-olcensls, Acanthur-us chlr-ur-gus C31oc:nl, 
Chaetodon caplstratus Llnna«1s, and other- species occasionally feed on!.• cer-vlcor-nrs. Such lncijen­
tal feeding forays can lead to coral rasping by the scar-id and selective ranoval of ;>olyps Oy the 
latter- two species (Glynn, 1973). On one occasion a scarld, possibly Scar-us vetula Bloc:n and 
Schneider, was observed to bite off a terminal 2-cm tip of Por-ites por-ites. On some areas of the 
reef, Porites colonies ca1111Dnlyhave many of their tennlnal br-anc:nes broken oft. This feeding haoit 
was reported long ago In Haiti by Beebe (1928), who observed that scar-Ids (most likely l• guacamaial 
break off and Ingest the tennlnal br-anc:nes of corals. The effects of .fish predators on Por-ites 
astreoldes have not been r1110rted In the Carlobean, but according to Gygl (19691 Sparlsoma viride 
C9onnater-re) canrnonly feeds on this coral at 9ermuda, ranovlng up to 200 mg with each bite. In addi­
tion to direct browsing, Glynn (1974) believes that Indirect activity causes detachment of several 
_coral spec I es, notably S lderastrea rad I ans _and!!!.!.!. fragum •. This may be the cause of rounded, 11'00i I e 
coral llths often seen In lagoonal patch reef specimens. 

As Yonge (1963) suggested, naqtocysts must certainly deter some fishes fran feeding on corals. T~at 
Mfcrospathodon regularly consumes large amounts of tne hydr-ocoral Mlllepora, however-, indicates tiat 
certain fish species can cope with tnls potent ~•ans of jefense. Possibly another effective deterrent 
tiat would tend to discourage fish predators is the presence of sharply projecting septa, often •iri 
serrated edges, on the coral lites.of Mussa, Scolymia, lsopnyllastraea, lolycetopny111a, and 1sopnvttia. 
It ~ay ~nerefore be significant that tne coral species most often consumed oy lar;e fishes ~ave re1~­
tively smootn and unobtrusive surfaces. ~ease (1977) has studied tne relationship between feecti~g 
benavior, substrate type, and coral morphology in the Chaetodontidae fishes of tnr-ee Pacific areas. 
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1.2 ln,..,.tebrates 

Six tn.,.rtebrate coral predators ha"8 been dlsco.,.red In the Caribbean region since 1962. These 
lncludo the a-.inln011ld polychaete Hermodlce earunculata (Pal las>, the nejld decapod Mlthrax 
CMlthraculus> sculptus CLa•rekJ, the gastrapod 1110llusks Coralllophlla abbreviate Lamarc:k,.£• carlbea 
Abbott, and Calllosto• ja-.enlcum Lamerck, and the echlnold Dladena anti I I arum Philippi. Hermodlce 
was first described by Marsden (1962, 1963> to be an habltual predator of Porltes porltes and.:.• 
astreoldes. Sub~equent WOl"k by Ott and Lewis (1972) and Shinn (1976) snowed that se"8ral other coral 
species are preyed upon CalthOugh Hermodlce was found 1110st often on the colonial anemone Palytnoa>. 
Ebbs (1966) noted that coral browsing ney occur In al I Atlantic membersof the A..,hlnomldae. 9otl'1 ~• 
furcata and f.• porltes are attacked by Mlthrax, which se"8rS the polyps with Its chelae. This teeding 
habit, first obser ... d In Puerto Rico (Glynn, 1962>, was also seen In Pan••• where Mlthrax comff'Only 
preyed upon ramose species of Porltes (Glynn, 1973>. Ward (1965) belle"8d that the mode of feeding of 
Cor-alllophlla abbreviate,· ln-.olvlng the dissolution and Ingestion of soft tissues, can lead to the 

death of polyps and .... ntual destruction of the colony of Montastrn annularls Csnal I star coral). On 
the other hand, Robertson (1970) 11111lntalns that this species Is a wel I-adapted parasite, causing 
little da1111geto polyps. This conclusion Is challenged by Ott and Lewis (1972) who documented 5011'8 

damege by c. abbreviate to se ... ral different corals, especially M. annularls. ~Iller In Glynn (1973> 
found Corall lophl la abbreviate and.£• carlbea associated with 14-hermetypes at :Jlsco ... ry Bay, Jame lea, 
and suggested that the gastrapods 11111y feed on plankton Ingested by the corals. Calllosto1111 javenlcum 
feeds on!!!!.!.!!.angulosa In the laboratory and on Agarlcla~. (lettuce coral) In the laboratory and 
field (Lang, 1970), with a preference for the latter group. Snail clrailar leslons are produced, but 
It Is not yet known which of the soft parts of the coral are consumad. Oladema antlllarum preys on 
coral at nl3ht (Bak and -.en Eys, 1975) at the same time that It preys on Thalassla producing the wel I­
known halo effect around patch rfffs. Like the scarlds (parrot fish), Dlad•• Inflict substantial 
rnachanlcal da1111geto the coral lum, but their l~act Is greater due to their slow mo.,,.nent and con­
tinual feeding pattern. 

From the foregoing, It Is obvious that several reef animals are adapted to feed on the Scleraetlnla. 
Though the actual quantities of coral consumed appear to be st lght, there l_s good evidence that the 
damaged areas of the coral lum that do not undergo regeneration are Invaded by other organisms which 
may overgrow and e"8ntual ly s1110ther the entire colony. Continuing obser"9tlons of the rasped surfaces 
of Slderastrea sider•• ha"8 snown that, while repair normally takes place rapidly (two to thrN 
months), some arus suffer lrr~arable damage. The latter are often Invaded Initially by a ..erlety of 
filamentous algae, Including menmers of the Cyanaphyceae, Chloraphyeeae, Rhodophyceae, and 
Phaeophyceae, and epontlc dlat0111 growths. Large colonies of Montastrea annularls with their surfaces 
In various stages of ln'4slon provide a concrete exa~I• of the course of destruction. Searld nicks 
often contain mixed growths of filamentous al3ae and these can be t~aced through a successlonal con­
tinuum to surfaces highly roded by boring cllonld sponges (Glynn, 1973)0 Another type of al;al Inva­
sion Is Induced by continuous attack on Acropora cervlcOl"nls Cstaghorn· coral) and Montastrea annularls 
(smell star coral) by the thrNSpot damselfish, Eupomacentrus planlfrons. As described by Kaufman 
(1977>, the fish's contlnual attack on llvlng and dead corals pre.,.nts regeneration of coral tissue 
and allows "algal lawns" to become established. Feddern (1979, personal com111.1nleatlon> claims t~ese 
"lawns" are cultl"9ted year-round. These "lawns" in turn ser.,. as a food source and egg cultl\41'tlon 
space for the flsn. Ott and Lewis (1972> find that the blue-grffn al-311 Lyngbla sp. Invades regions of 
coral la which ha\19 been Injured due to predatl~n ~Y the polychaete Hermodlce (see Antonius, 1975). 
There Is no evidence tnat the al;ae can expand past the site of Injury; howe"8r, Antonius (1973, 1975) 
has described a blue-grNn alga, Osei I latorla subrnelllbranacea. which appears to be capable of ~apld 
coenenchynal lysls, and spreading once a toot~old on a coral lum Is gained. 
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2.0 01'h.- Sclerec-rlnlen Associations 

There Is a good deal of evidence fr0111 the tleld Indicating that competition for llvlng space Is acute 
a1110ng the long-II* benthlc populations of coral reefs. It appears that 1111nygroups of reef orga­
nlsllll hi.,. e-.ol,..d body 1110rphologles which tend to 1111xlmlze the area of exposure to light and 
currents. Certain minimum 1e ... 1s of exposure are necessary for both phOtosynthetlc and suspension 
feeding forms. Therefore, It Is not surprising to find that a 1111rlety of strategies are employ9d to 
ensure the acquisition of spec• and access to the surround!~ madlum, and a subsequent hold on t,rs 
resource once obta I ned. 

2.1 Conpetltlon Anong Scleractlnlan Species 

To the rapid and sl)l"'eadlng 1110de of growth employed by 1111ny corals as a means of reducing cOll'()etiti-on 
tor space and light, .;st now be added the newly dlSCO'Atred adaptation of extra-coelenterlc feediig 
[Lang, 1973). She has found that certain species •Ill extend their mesenterlal filaments and di~est 
any living coral tissue from a colony of another species which they can touch, up to about 2 cm away. 
The species can be arranged In an aggressl11e hierarchy, each species attacking all others below It In 
the hierarchy and being attacked by all ranked higher. In general, the massl"'8 species of the fami­
lies ~ussldae, "4eandrlnldae, and Favlldae rank higher than thOse ot ·other famllles. This agrees •Ith 
Connel l's (1973) findings t·,,1t slow-growing 11111ssl'At coronles are not o'tl9rgrown by the faster growing 
branching ones, and tnat In some Instances, foliaceous species 1111yInhibit massl'tl9 ones. 

While such competltl,.. Interactions can be obser\19d a1110ng adult corals, they probably also play an 
lmpor-rant role anong young growing forms. An actl ... feeder, for example, would preclude tne 
es'tabllshment of subordinate species within Its feeding radius. Competltl"'8 exclusion by means of 
predatory Interactions occurs nest noticeably In the densely populated zones. Montastrea annularls, 
one of the principal reef-bulldlng species, Is 1110derately actr ... In extracoelen-rerlc feeding and 
perhaps owes Its presence In the buttress zone and along tne seaward slope In part to Its ability to 
CQIIIPete successfully with 1110re rapidly growing ranose and foliaceous forms (~lynn, 1973). 

2.2 Boring Organisms 

The l:11)ortance of boring organisms In corals has been noted In reviews by Otter (1937>, Yonge·ct963>, 
Goreau and Har-rrnen (1963) and Lewis (1977). A wide 1111rlety of organisms Including sponges, slpunculld 
and polychaete •orrns, !IDlluscs, crustacea and al;3ae are able to bore Into corals, by either mechanical 
or chemical means (or both). Sponges are perhaps the nost widespread borers on coral reefs. Rutzler 
(1971) has found that mencersof the adoclld genus Slphonodlctyon can excava'te both Into the riving 
and nonllvlng portions of colonies of se,..ral coral genera. ~re-existing da1111geto the coral Is 
apperently not a prerequisite for attack. Glynn (1973) noted that •hen a section of Cl Iona sp. was 
transplanted from an Infected Slderastrea to the 1l3al-co'Atred scars of uninfected colonies, the 
sponge was able to expand o'Atr unda1111ged coral surfaces. The l~lanted sponge began to grow IIMBdlatelf 
and expanded 2 cm peripherally In a nlne-mon'th period, kif ling the underlying coral tissue. ~1111nn 
C1966) estl1111ted that the sponge Cl lpna .!!!!2!.can exca-.e-re carbonate at the rate of I to 1.4 cm yr-I, 
Hein and Risk (1975) and Mac:Greachy (1975> estlmete that thrN to 70 percent of the whole coral lum may 
be reworked by cllonlds, while Hudson (1977) anticipates that a one-,,.ter high coral head could be 
comple'tely con\4rted to sedl•nt In 150 years or less based on scleroband measurements. 

~ates of eros Ion of reef surfaces are di f fl cu It to est I mete but 3oreau and Har't1111n C 1963) cons r de rad 
the activity of cllonld sponges to be a widespread and significant force In the rnelntenance and tor­
me'tlon of Jamaican deep reef com111.1nlties. In shallow water, weakenl:,g of the bases of coral colonies 
by sponge exca1oetlon Is perhaps ~ounterbalanced by rapid calclflcatlon rates; In deeper water (>30 m 
or 100 ft), howe'tl9r, calclflcatlon Is slow, corals become flattened and attadled on an edge, the 
topograpny Is st.ep, and there Is a paucity of frame-cementing biota. Al I of these factors tend to 
magnify tne effect of boring sponges in t.ils envlr-onrnent. 
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2.3 Interactions be'hre.n Corals and Othv Sessile Or9anls1111 

Careful obSer-.etlon of benthlc rNf PoPulatlons re"9als frequent Instances of unrelated organisms 
appoachlng each other In growth and then on• 0111ergrowlng and excluding Its neighbor. While certain 
corals can coexist for long periods In close contact with alien species, for exa~le, the beneflclal 
association of MontastrN annularls with the sponge Mycale laevls (Carter) reported by Goreau and 
Hartnen (1966>, It appears that there Is a tendency for some of the larger algae, sponges, octocorals, 
and zoantnldeans to displace coral growth. This seems to take place In the absence of any detec:-table 
pr•exlstlng da11111ge to the coral as noted earlier for destruction Initiated througn the activities of 
predators. Some exa~les follow. 

~ncng at;ae, HalImadaopuntla (Linnaeus> Lancuroux, Caulerpa racemosa -.er. macrophysa CKutzlng> 
Taylor, and Peyssonnella ~ Clrgebll le) J. Agardh are com110nly found co..,.rlng large areas of 
Porltes furcata. The brown alga Lobopnora -.erlegata CLa110uroux) ~omersley often proliferates o,..r 
extensl"9 papulatlons. Chondrllla nucula, an encrusting sponge, and the colonlal anem:,ne Palythoa sp. 
can o._.rgrow large tracts of Porltes furcata and entire colonies of Sldvastrea radians and Olplorla 
cll'IOH. Porltes Is usually ln1111ded from below, by way of the dead brandies; 1111ssl111eCOl"'als are 
Invaded from their periphery (Glynn, 1973). The scleraxonlans Brlareum asbestlnum (Kinzle, 1970> and 
Erythropodlum carlbaeorum (Antonius, 1977) 11111y function In the same lillnner, as may certain dldemlnld 
ascldtans (Antonius, 1977>. 

3.0 Gorgonlan Predators and Associates 

The gorgonlan octoCOt"als are an l~ortant c01111)0nent of the rHf and bank comnunlty In the study area.
Their prominence has enabled tnem to provide shelter and food for a wide array of casual associates, 
eplzoe and comnansals and other synmlonts, ranging from other coelenterates to fishes (Bayer, 1961; 
Salvlnl-Plawen, 1972>. The associates of western Atlantic shallow-water gorgon I ans, partlcularly pred­
ators and parasites, are described below. The snail Neoslrmla unlpllcata and the shrl~ Neopontonoides 
beaufortensls both feed on surface debris and material shed by the gorgonlan Leptogorgla vlrgulata off 
Nortn Carolina. The gastropod appears to Incorporate splcular plg1111nts Into Its own shell, thus 
aCQulrlng concealing coloratlon. The nudibrandl Tritonla wellsl probably feeds directly on 
Leptog0f"'gla tissue (Patton, 1972). Cyclopold copepods of the family Lamlppldae are known to parasl­
tlze -.erlous octocOl"'als CZulueta, 1911) and ha.,. also been found In the polyps of Leptogorgla (Patton, 
1972>. Se..,.ral species of Cyphoma, an ovulld gastropod, are conspicuous associates of 
Pseudopterogorgla, Plexaura, Plexaurella and related genera (Bayer, 1961). Kinzle (1970, 1974) has 
shown that Cyphone Is a predator which strips the coenendlyme, laying bare the axial skeleton. ~e has 
also described "herding" behavior, whereby cyphones In groups of up to 24 Individuals were capable of 
c~letely denuding se111eralgorgonlan colonles In a fl111e-weekperiod. ~lnzle estimates that damage by 
Cypho111111111ybe less than the gorgonlans 1 capacity for regeneration. Ott and Lewis (1972) and Birkland 
(1974) ha-.. also noted that the a~hln0111ld worm Hermodlce carunculata consumes gorgonlans In addition 
to other corals. Morse, et al. (1977) describe algal tul'l'0rs Infesting Gorgonla 14ntallna In t~e 
Netherlands Anti I las. Bagby (1978> reports conslderable nunoers of tul'l'0rs fr0111 species of 
Pseudoplexaura, Pseudoptvogorgla, Plexaurelta, Plexaura and Murlceopsls fr0111 patch ruts otf ~ey 
Largo, Florida. Randall (1967) found tnat the scrawled flleflsh Alutera scrlpta was the most promi­
nent pl seine gorgonlan predator al'l'Dng 212 specla examined. Ten other fish species hed s111111 I anounts 
of 3orgonlan neterlal In their stomachs but ~andal I concluded that gorgonlans, In spite of their 
prominence, do not form a significant part of the diets of ~est Indian reef fishes. 

The direct effect of predators and parasites Is dlfflcult to assess. ~owe-.er, rriachanlcal da1111ge to 
the coenenchyrna by se..,.ra! sources appears to disrupt the antibiotic properties of the tissue 
(Burkholder. 197J>, allowing the establishment of a 1111rlety of Invading organisms, particularly 
Mlllepora alclcornls. Once established. Mlllepora spreads. kll ling the gorgon la before It. Kinzle 



1(1970> estl1111ted the SPf"'eadlt,g rate at 244 c,,,;l yr- on a colony of Gorgonla 14fttallna and 1., to 
1 0.7 cm yr• on two tips of a Plexaurella species. ~e also noted that an unidentified keratosld sp0nge 

was capable of slmllar action on deep reef gorgonlans In Jamaica. Whether any of these biological 
Interactions Is significant c~ared to periodic storm da1111tge(Cary, 1914) or toppling duet~ the 
weakening of the substratum by boring organisms (Kinzle, 1970, 1974), r8fflltlns to be determined. 

4.0 Antlpatharlan Predators and Associates 

~lttle Is known of relatlonshlps between black corals and ot~er organisms. Sal vlnl..Plawen (1972> 
notes a nurse shark, Nebrlus concolor, feeding on an unnanad antlpatharlan. Cyclopolj copepods of tne 
famlly Vahlnlldae appear to parasltlze the polyps of antlpatharlans (Humes, 1967>. A coral llopnllld 
gastropod, Rhlzochllus antlpathlcus, feeds on Antlpathes erlcoldff (Sal vlnl..Plawen, 1972>. 0tner syrn­

blonts ln-.olvlng 119rlous species and tne antlpatharlan whip Clrrhlpathes ha"9 been described (Javis 
and Cohen, 1968; Hu11111s·,• 1973). ~ne of these ln-.ol 1e western Atlantic species, although further irorl( 
on this neglected group wll I undoubtedly re-.eal a nunt>er of associations In this region. fhls expec­
tation Is nel;htened by the apparent absence of antibiotic activity In the tissues of a species of 
Antlpathes sp. tested by Burkholder (1973). 



N'PENOIX I. NATI.RALl~ACTS OH C~AL HEALTH 

1 • o Hurr-I canes 

Cor-aJs and associated resources are stressed by hurricanes In dlrec:f pr-oPortlon to the depth of :oral 
oca.irrence. ?aral lellng the discussion on wa\il9energy abo.,., hurricanes l~se deer-easing stresses as 
water depth Iner-eases. Obser"9tlons at the Flower- Garden Banks, nowe\il9r, Indicate that storm sur;es 
assocla'ted with hurricanes can o\il9r-turn head corals at depths In excess of 40 m Cl.32 ft) (Continental 
Shelf Associates, 1978). 

'-ltnough their frequency nay be low In most areas, hurricanes do possess the power to be a 110st 
devastating stress on corals (Stoddart, 1969, 1970). In Florida waters, Ball, et al. (1967>. ?er~ln 
and Enos (1968), and Shinn (1976>, ha.,. reported danage fr-0111hurricanes, often resulting In fragman­
tatlon of sections of rHfs. For- exa~le, a hurricane that struck the Key Largo Dr-y Rocks Reef 
lnfllc'tect heavy wa\il9 and stor~tlde danege on living corals, Increased the load of suspended 
sedll!l9nts, enlarged the coral rubble pile on the leeward side of the r .. f, and left deposits of 111119 

tftUd stranded when waters calrmd; deeper water areas nearby se...-cl to escape the sedlnant accunulatlons 
(9all, et al., 1967>. Evidence presented by Stoddart (1969, 1974> suggested It nay take ll'llny years 
for the reef to regenerate; no regrowth was apparent four years after a hur-r-lcane struck the barrier 
reef ~f 3rltlsn Hondorus. 

The stresses exerted by hurricanes result fr-0111changes In water temperature, salinity, sedl1T11ntatlon, 
ltght penetration, and wa.,. surge. The first four -.erlables are discussed below In separate 
subsections. The potential damage from each of tnose factors Is enhanced by strong wa11eand tide 
pat-terns. wa-..s ney also topple corals regardless of the presence of a troPlcal storm (Tllnent, 197' 
personal :ommunlcatlon>. 

1.1 Light, Depth, and wa-.. Energy 

The Influence of light on coral distribution and dl-..rslty has been elucldatect. Generally, species 
diversity decreases rap Idly as depth Increases below the 10 m (33 ft) lsobath (Wei Is, 1957>, altnough 
Gareau and Wei Is (1967> Indicate that coral reefs and corals ney grow to 70 m and 90 m (230 and 330 ft), 
respectl11ely. Simi far trends with different depth ranges were obser\il9d by ?orter (1972> In corals at 
San 31as on the Atlantic side of ?anama. These patterns are dependent at least partially upon light 
.Intensity and algal symbiosis. Exper-lmental wor-k with different llght Intensities snows that the com­
pensation point tor Florida r-Hf corals lies bet'tfeen 320 and 1,120 w/crrrl-(200 and 700 ft.c.J, and 
that for n'Ost it is 480 and 800 W/cml (300 and 500 ft.c.>. ·This compares with a surface fl rumination 
,~ clear weather of 4,000 to 8,000 W/cml (2,500 to 5,000 ft.c.> and a reading of 540 w/crrf- (400 tt.c.J. 
at 30 m (98 ft) (Kanwlsher and Wainwright, 1967). 

~t The ~poslte extreme, low tide on rare occasions m111y expose some of the shallow water coral species 
found In the study area. Back reef species such as~ tr-agum, Slderastru radians, and Manlclna 
areolata Crose coral) are the rn:,st resls'tant to emerslon (Vaughan, 1919; ~ayor, 1918), altnough 
Montastrea annularls (snail star coral) Is also known to survl\il9 exposure on Florida's r-eefs0 The 
prl119ry determinant of survl1i411 at ex1'r91118lf low tides Is the degree of heat or cold coupled with t~e 
length of time of low water (see discussion of te~erature In this subsection, 6.2.2.2> 

The degree ot turbulence and wa-.. energy also acts as a depth-related limit to distribution. 
ScJeractlnlan zonatlon In the surf zone of :arlbbean reefs appears to depend to a 1ar-3e degree on tnls 
factor CGelster 1 1977). Reef crests dominated by ?orltes spp. (finger coral) and Montastr-ea annular-ls 
Csrnel I star- coral) are found In zones with weak wa-.. action, while crustose coral line al~•• Palytnoa 
and Mlllepora (fire coral) are more often found in hl3her energy zones. '3elster considers Acropora-
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d0111lnated crests as lntennedlate energy forms. It Is conceivable that ::;.1ster's hypothesis could nelj 
explain local differences In rNf crest zonation In tne Florida reef tract sucn as tne Eloow ~eef 
danlnated by ~lllepora and Acropora-danlnated Carysfort Reef 10 km (5.4 nm) away. 

Alcyonarlans are affected by llgnt In the same way tnat reef scleractlnlans are, and for.the same 
reason (Bayer, J961l. Reef•dwel ling corals are usually heavily Infested with llght•ra:iuiring spn­
blotlc algae. On deeper (>20 m or 66 ftl reefs off south Flqrida, however, asymbiotlc (I.e., lac,d;g 
zooxanthellal species sucn as lclllgo,-gla schramml and ellfselllds oecane can110n; In tne '.;ult of 
~exlco, reefs may harbor asymblotlc Paramur"iceids In addition to el llsel lids. Depth limitation in 
such cases Is not as distinct as in symbiotic species; the factors which prevent these groups fran 
becanlng successful on shallow reefs have not been Investigated. 

Uni Ike stony corals, the height of gorgonian whips does not appear to be strictly limited by low 
water. At Soldier ~ey, Florida, low tide frequently drops below tne helgnt of species in tne 
"Alcyonarian Zone" (Voss and Voss, 1955). However, owing to the flexiblllty of the axlal skeleton, 
the colonies slmply drape across the water's surface much llke kelp does In tenperate regions. "lO 

sti.ldy has been made of the degree of emerslon tolerance In go,.gonlans. In nigh energy zones, snal row 
water exposes gorgonlans to considerable stress. Among the few species capable of successful coloni­
zation are Gorgonia ventallna, Pterogorgla citrina, Plexaura flexuosa and E,-ytnropodlum caribaeorum 
(tllalnwrlght and Oil Ion~ 1969; <:inzie, 1973; Antonius, et al., 1978). Gorgonla ventallna appears To oe 
tne most consistent colonizer of surge zones, aloeit with high rnortalfty rates (Birkland, 19741. 

i:»erhaps srmllar to t!ie depth restrictron of asymbiotlc gorgon fans Is the case of the Antljatnarla. 
tllhether black corals lack zooxanthel lae entirely is an open question since van Pesch ( 1914) found 
colorless eel Is which he consideredas symbiotic algae in several species. However, neither ?ax (1914) 
nor :irlgg (1965) found zooxantnel lae In Their investigations. 'Jrigg found that Antlpathes grand ls 
verrll I are adversely affected by light intensities of >60 per"cent of sur"face, and by the abrasive 
effects of surge In waters <24 m (79 ft) deep in turbulent areas. He postulated tnat black coral 
larvae wil I not settle unless llght penetration Is less than 25 percent of surface, corresponding to a 
deptn of about 35 rn (I 14 ft) around Hawaii. Grigg found that only In turbid waters or In shaded areas 
ar"e colonies found In snar lower water. There have been no canparable studies on the ecological 
requlranents of black corals In the western Atlantic. 

Light, depth, and wave energy a,-e each affected,by otner activities which may affect corals 
synerglstlcal ly. Light penetration Is dependent upon •ater clarity and activities tnat effect it, 
e.g., dredging, some pollutlng activities, al~I bloans, and stonns. ~epth Is more Independent :if 
other" ac:-tlvitles but ranalns cor"related with such factor"s as light intensity and wave lengtn, tan­
per"ature profiles, and sallnlty gradients. wave energy, a function of meteorological activity, may :ie 

alter"ed by dredging actlvl1y, shoal Ing, and by tne lntegr"ity of the reef which absorbs wave forces. 

1.3 Temperature 

The Impact of temperature upcn coral Is species-specific. Some corals oca.irring thr~ghout lar"ge sec­
tions of the management area (the starlet coral, Slderastrea r"adlans and tne stump coral, Solenastrea 
hyades, for example) are more eurythermal t~an corals found only in deeper waters CLophella and 
Enallopsammia, for example) (MacIntyre and Pili<ey, 1969; 'loss, et al., 1969; :,jeurnann, et al., 1977). 

The 30rgonlan 9rlareum asbestlnum seans adapted to wanner waters (Cary, 1917, 1918). Many otner 
species ar"e more stenotnermal In their temperature requirements. ~nrHt ;orgonlans may be ~re 
tolerant then reef species (Bayer, 1961>. 

The Impacts of water tanperatiJre may be accentuated when shallow-water corals are exposed to extendec 
periods of calm seas. Sh Inn C 1979, personal can""n I cation) obser.,ed loss of zooxanthel lae and, i ri 
some cases, death of Acropo~a ce,-vlcornis at Jrecian Rocks near Key Largo after 30 days of cal~ I~ 
August and Sept911ber 1978. 
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The 111>St poorly de-..loped rNfs are found astride the mlddle and northern Florida Keys. ~t the 
northern end, rNf de11elopMnt appears llmlted by the lack of barriers be'hfeen Biscayne 9ay and tie 
'Ragged Keys. ._,.e, both patch reefs and outer bank f"Nf s are depauperate, but bec0111ebetter de -..1 oped 
seaward of El I Iott Key (Marszalek, et al., 1977). A similar situation exists south of Key Lar;o to 
Big Pine Key where Flor-Ida Bay waters are exchanged through numar-ous passes. Thus, no f"Hfs or rocky 
shoals are known fr0111 Alllgator- Reef to Tenness" Reef, and fr0111 Tennessee Reef to Coffin's Patch 
(Ginsburg, 1956). The best known rHf In this section, Alligator- Light, Is not especially dl.,.rse, 
being dominated In Its shallows by Mlllepora (Starck, 1968).1 Patch ,. .. f de,..lopmant is sl~llarly 
affected with only 50 known to exist In the southern section of the tract, fr0111 Ta,..rnler to Big Pine 
Key (Marszalek, et al., 1977). This region ex1'ends for 40 percent of the length of the outer- reef arc 
fr 0111Fowey Rocks to Key West, but Includes only about one percent of the nurrcer of patch reefs. 
Again, Increased land 11&ss from 91g Pine Key to Key West, and protection froa cold Gulf and Say water 
ha'lle been cited as the principal reasons for Increases In the nui,t,er of pate~ r"fs to se-..n percent 
of the reef tract total (Marszalek, et al., 1977>. 

The best a'A!lllable tell¥)erature data for the reef tract as a whole are stll I those of Vaughan (1918) 
who cited the followlng 1111xl1111 and minima (In •c>:

Sand Key 
C!<eywest> Carysfort Reef Fowey Rocks 

1141n. Mex.1141"· 

17.9 32.2 18.2 30.3 

Note that temperature differences between reef areas along the reef tract are slllll 1. In tact, rt al I 
of Vaughan's December, January, and February mlnl11.1mtemperatures (32 y~ars> at Fowey Rocks are taken 
Into account, a mean of 19.8 !. 2.o•c (63 !. 3.a•FJ Is obtained, whl le those of Carysfort Reef (21 ;ears> 
equals 20.9 -+ 1.3•c (65 -+ 2.5•F>, and Key west's (12 years> are 19.6 + 1.4•c (63 + 2.6.F>. Whfle the 

. slgnlficance of these differences rs debatable, an alternati.,. view Is - possible It - one takes Vaugnan's 
ten day means of 2o•c C 68.F) as a function of total ooser.,.d winter days (December through February>. 

Carystort Reef 40/1,620 a 2.5S of winter days <20•c 
Fowey Rocks 160/2,610 a 6.IS of winter days <2o•c 
Key West 90/1,140 a 7.9S of winter days <2o•c 

It shoulj be noted that 30 of the 40 ·days of <2o•c temperature at Carysfort Reef occurred during 
January, 1893. At Fowey Rocks during this time, the mlnl111.1m was 20.a•c (65•F>, but 1111an t9111)eraturas
below 2o•c were recorded tor at least a single ten day period during nine of the 21 years for •hlch 
records were kept. The temperatures taken at Sand Key (Key west) Indicate lows In sl~ of the 13 years 
of data kept at that station. Thus, If the data depict the real differences be'hfeen Car-ysfort Reef, 
and the relatl.,.ly barren Fowey Rocks, It woulj seem that Florlda's coral rNf tract Is Indeed living 
a pr-.«:ar-lous thermal existence. Further11Dre0 ~lnl111.1mt•erature records alone do not appear to 
explain why there are reefs at Sand Key, b~t not at Fowey Rock.Sa 

Although MlllepOl"a reefs may ba consl~ered as less prolific than those dominated by Acropora, it rs 
worth noting that the atol 1~1 Ike str-uctiJres of the southwest -:arlbbean form a vl3orous Ml I lepora 
zone, analogous to lndo-Paclflc al~I r-ldges (~II 111111n, 1973>e At ~lasses Reef, Florida, spur ar 
groo,.. systems ha'lle formed fr0111 Acr-opora growth buT ha-.. bec0ffl8 capped wl th Mii lepora (Sh 1-:in, 
1963>. This does not necessarily mean tiat 14olasses Reef Is not ?roll tic. In fact, c01!¥)aratl-.. 
studies of calclflcatlon Indicate that!!• CO"flanata 1111ygrow nearly as rapldly as~• pal1111ta and 

~• cervlcornl~ (Gareau and Gareau, 19591. 
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3oldberg (1973> det.,.,.lnect t.,_:,erat'ure toler-ances of 30r-gonlans fr-Offl soutl'I Florida. The obser-'4d 
r-anges ci,.9.!. 1.1•c to 32.2.!, t.t•c or- about 61 to 90.F> wer-e not 1,1nllke tiiose r-epor-ted for­
scler-actlnlans, altl'lougl'I "Indicator-" species wer-e not suojects of axper-i•nts. Car-y (1917; 1918> 
found tnat Br-lar-eum asoestlnum, an Indicator of wel 1-elr-culated envlr-onments ••s the most neat 
r-eslstant species. This l~lles tl'lat clr-culatlon Is 111:)re 1,-,or-tant In tne dlstr-lbutlon of speel9s 
than temper-a~.1r• P.•'"se, since •el 1-elr-culated envlr-onments rar-el-,, de-..loP temper-at·,.r-es aoo ... 32•:. 

Ther-111111 toler-anees of Mur-lceopsls flavlda, character-Istre of shallow, wel I-circulated r-Nfs of t'le
Florida i<eys, and~- pe1'I la, character-I stlc of deep rNfs, wer-e tested In thenMI ly contr-ol led r-:.1nn i ng 
seawa1'er aquaria (flow r-ate • 48L hr--1) by Goldber-g (1979, personal :0111111.1nlcatlon>. Colonies of ~or, 
species exposed to J1•c caa•F> for 24 hours survl.,.d, but exposure to 32 to JJ•c <90 to 92"F> for- tie 
sama ti• per-lod (dlfferen_t colonlesl was letna1. llilur-lceopsls flavlda •ltnstOOd 24 l'lour exposur-e ~~ 

H>•c (61"Fl ::iut at 1,•c (60•F> r-eco,..ry took 17 days; polyps .er-e "bleadled" fr-cm loss of zoo>C21nt,e;l<1e 
and colonies suffer-ed par-tlal ,ecr-osls. A.s expected,.!• pe1'11a •as 110re toleran1' of low tell'Oer-at~r-as. 
•'Jnl-,,one of six colonles died at 14•c C57•F>, as did two of six colonles exposed to 12.,•c e54•F1. 
This was the lowest te,nper-at'ur-etested. 

Like 50na of the scler-ac:tlnlans noted aoo ... , 50f'lle gor-gonlan species occur- In nonr-Nf envlr-onrnents. 
?terogorgla cltr-lna, Plexaur-ella dlchotoma, Plexaur-ella nutans and Eunlcea knight!, for example, occur­
In Biscayne 3ay C3ayer-, 1961) and can be expected to be 110r-etoler-an1' than tnose species •nlcn ha,.. 
been tested to date. 

water- t9fl'Oer-ature cnanges associated .1tn _wl~ter- "eat~er- patter-ns naturally stress corals t'lr-oughout 
t,e -nanagemant area. A.ppar-entl,,, cor-al atj() 50,re of tne banks In t'le northwestern Gu If of I.lexI co 
ci:1ower-3ar-dens, Stetson, Sonnier> are pr-ot9cted fr-om cold water- Intrusion Oy tl'le warm water ,"l'i!ISSes 
~lowl,g nor-tnward. :or-als In tne Flor-Ida loliddle Gr-ounds ar-e shielded by their- depths. rne Flor-ija 
Keys, ho•e,..,., are sufficient!-,, snal low to expose corals to fluctuating t~er-atures •l'llcn ll'IIY 

appr-oacn tl'le tner-111111 e)(tr-emes stated abo'4. 'Jceaslonal Jy, cold fr-onts wll I sweec, o,..,. the i<eys or­
jr-i,.. cold Florida Bay waters sout'l and east •ner-aupon rnessl-.. kil Is can occur. Davis (1979, per-sonar 
:om111Jni:ationl estimated tnat tne •~1'r-ame cold of Januar-y 1977 killed o"'9r 90 per-cent of the staghor-n 
corals CAcr-opora cer-vl corn Is> at 'Jr-y Tor-tugas "h II e most 1,1nbr-anened corals sur vi -.ct tne 14•c c sa•F) 
waters. '"4uason, et al. (1976) r-ecorded an 80 to 90 per-cent .TCr-1'allty of tne Hen and :nlcken ::,atcn 
r-eefs ot tne Ffor-ida <eys during the winter of 1969 to 1970 wnen air ternper-atur-es dr-opped t~ :3•c 
(57•F1. 

"301:lber-g (197Jbl ;,ubllshed data on te~er-at,,.r-e and sallnlty toler-ances of r-eet-dwel ling gor-gonlans oft 
tne coast ~f =1or-fda. Gorgonlans wer-e founa wltnl, a range ot ~oout 1s.9•c to J2.2•c. 

One of tne diagnostic responses of cor-als to neat or- cola Is "bleaenlng", tne expulsion of 
zooxanthel lae. In laDor-atory studies, tne r-eef species Murrc~psls flavlda and~• petlla becama 
bleacned upon exposure to temperatur-es of 32 to 33•c and 1s•c tor- 24 nour-s (~ldber-g, 1979, per-sonal 
c~nlc:ationl. Jaap (1979) obser--..d zooxant'lel lae axpulslon 1, r-esponse to high temc,er-atur-e snocK i, 
Mlllepora coll'C)lanta Cencr-us1'1ng flr-e coral), Palytnoa sp., Acr-opora patrnata Cel~hor-n), and ~ntastrea 
annular-ls (small star cor-al) to -.er-ylng ext~nts. "3oldber-g and Jaap r-epor-ted reco14r-y (In ..er-ylng 
aegr-ees ot tissue deatn or- necr-oslsl in 17 jays and about six weeks, ~espec:ti-..lf. 

rner-e are no aata on tnen111J limits r, t~e ~ntl;,atnar-la. "'lowe14r-,their distribution •ould lead one 
to suspect that tney ar-e less toler-ant of ~i3h t9~er-at~r-es and mer-• toler-ant of lower ones, com0ar&<1 
wltn snar low, r-eet-dwel Jing scleractlnl~ns 3nd 3or-gonlans. 

1,4 Sallnlty 

T'le eftec1's of s~Jlnlty resemble t'lose of t~moer-atur-e listed abo"9; 501119 cor-als ll'IIY::,e expected ~o oe 
eurynar lne (e.g., P1'erogorgla cl tr-Ina, Plexaurel la dlcno1'orne, Plexaurel.la nu1'ans, and Eunlcea knlgntl 
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as Judged by their distribution In Biscayne Bay (Bayer, 1961)1 while others, notably cOl"al r-Mf 

si,9cl•, tllrl,.. only In •nvlron111ents with normal sallnltles. work by Vaughan (1916) and ·.-e11s Cl932J 
snowed most corals to t. st•nol'lell ne. 

For 1110st of the study arN, sallnlty extr-... s are not l~rtant, although autflow (e.g., por-­
tlons of west and·nortl'lwest Florlda, the ~lsslsslppl ~elta region and tne capes of ~rtn Car-ollnal 
wlll certainly exclude most of the species •hlc:n might otherwise oc~r. In Biscayne Bay, tr-esn •ater­
upwelllng near snore ap~rently llmlts tne distribution of se ... ral r-elatl,..ly tolerant cor-als sucn as 
SldrastrN and Solenastr• (Kohout and Kollplnskl, 1967). The extraordinary sallnlty (and turbldlf'V­
te111P•ratur•> extr ... s found In Laguna Madre, Texas C'4oor-e, 1963) Csomatlmes exceeding 80 ppt) na-.. a130 

pre ... nted coral de,..lopment altnough serpulld C-armJ r-MfS 1111y be found In tnelr- place (Andr-.. s, 19641. 

,.,,..r 

T~• only study on salinity tolerances ot oetocOl"als Is that of Goldberg (1973b) who concluded that 
;or-gonlans are sornewnat lll)re stenol'lallne than scleraetlnlan corals. Con.,.rsel.y, Bayer (1961) noted 
tnat Leptogorgla setacea 1111yInhabit 1:1otn open ocean and estuarine areas where sellnltlu of 17.2 
parts per tnousend are found. Leptogorgla vlr-gulata Is also known to be euryhellne, although probably 
not to the degr-M attained by J:.•setecea C9ayer, 1961)e 

Tne ITC>acts of both hyper-- and hypa•sallne •aters on corals Is revl•ed by Johannes (1975>. 
Generally, waters whldl r-eac:n 150 percent ~f tne nor-ma! salt_content <such as desallnatlon plant 
effluent) 1111ybe toxic to corals e.,.n with only snort~term exposure CEdlll)ndson, 1929). Responses to 
tne str-ess ar-e species-specific. The r-es;x,nse of corals to desellnatlon effluents must consider the 
pr-esence of neavy metals such as nickel and copper In the effluent. Chesher (1975) r-evl .. ed tne · 
blologlcal l~•et of a desallnatlon plant In Key west, Florida. 

Low sallnlty waters created by Iner-eased land r-un-off (via bad land rnanegemant)or storlllS appears 
tolerable by 111:>st Atlantlc corals at 50 per-cent ~f nor11111 (Johannes, 1975le Howe.,.,-, ·Jonannes did 
cite se ... ral Incidents of neavy r-alns destroying coral r-fffs. usually, seawater di luted by heavy 
r-aJnfell probably Inflicts only sl'lor-t-term, nonlethal stress to submerged corals. Transported 
sedlmants, howe-..r, 1111ybury tne oi-genlsms. 

~ntlpatn1rl1ns appear to be str-lctly limited to open ocean conditions. Sallnlty tolerances of tnese 
anl1111ls probably vary accordingly altl'lougn tner-• nas been no study of this to date. 

1.5 Ecological Relatlonshlps 

?r-edatlon Is a natural cOlll)Onent of coral systems. Species of fish such as trigger fish CBallstldee>. 
flleflsh CMonoc:anthldN), puffers CTetraodontldael, butterflytlsh CScarldae>, and parrottlsn 
CChaetodontldNl teed directly upon coral polyps and, In doing so, danege tne carbonate skeletons 
(Randall, 1974>. Although the frequency ~t tnese attacks 1111ybe low, tne resultant Injury provides an 
entrance to disease and elgel Infestation. Fish nay also graze upon al~I zones on corals, ••9o, tne 
leafy alga• zone atop. East Flower ~arden Sank, or other hard surfaces (Hiatt and Strasburg. 1960>. 
Other coral r-fff predators Include starflsn, palychaetes, 1astr-opods, crustecea, end sea urc:nlns Csee 
Appendix H). 

Corals are also susceptible 
••r•

to "poisoning" by toxic plankton bl00ffls. Shelf comnL1nltles oft tne ••st 
:entral coast of Florida devastated ~Ya ,-ec1 tide of tne dlnoflagel late Gy11110<1lnlum ~ C9r-l;n1'
and Jaap, In pr-ess>. Smltn (1975) stated tiat exposure to tne toxlcants of a r-ect tide can cause 
e:ictlr-patlon of coral comnL1nltles. In addition to the toxic substances 11 r-ed tide organls111S, an a1~1 
bl00111also cnenges dlssol,.d oxy3en 1e,..1s; •ater-s 1111ybecome anoxlc at nf;ht or •n•n tne tide under"'• 
;oes a natiJr a I dee 11 ne. 
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2. Contamination of Ocean Waters 

a.ny :ierson who discharges organic matter lncludlig sewage and iidust:-lal •ast9s ,,•:, ·~a 

.aters ot tl'le state wl'llch darrege tlsh, shelltlsl'I and aquatic ani-nals iidi;en01.:; •o .:,r- :e::e~­

jent ori •'le r-ecelvl,g waters, snail oe I fable to t'1e state tor such cramages as ...ay :,e :r-Jo"!: 

(48-1-13Cbll. The _ _,11utlon ot •atar by off and ;as Is s;,ecitkal ly ;:>r~i:,itea. 

3. ~se ot ?ofson, Electr-lcltv or ~xoloslves 

-:"he use ot ;,of sons, 9fectr-lcal :::ur-:-ents, :>l'lyslcal sl'locks, pressures, :li st·,.r-::iances, ~'f"dmi •9, 

;un ;:>owaer-, 11;,;, or any ot'ler ex;:>1-:,siws to take tisl'I Is prot,lblted (S0-l � i420 a,a :.u;;. 

(cl ~aoitat ::i,-ot9ction ~:-ogr-ams 

-'er-i tage Jr-eser-'4!s -nay :,e es tab I I shea ;:>ur-suant to t'le -;er-i tage Trust ~r-ogr-am tor- tne pr-ot9ction 

::,t ,atJral areas or teat·Jres. "latJral 3r-eas are detlned to Include areas ot •ater .n!c'l :::ont:Si, 

.Jni~ue animal l'labltat. "lat.Jral teat·Jr-es are defined to Include "outstandi:ig r-8tlllants or- ,at.1r3l 

elements ot Sur-vi ving undi st,Jrbed nat.1ral acosystems" (51-17-10). 

(jJ :.Jast:51 Zone l.lanagement i.ut'1or-i ties 

1. ~ctlvities Attecting ffi :arite anc ~is"eries 

~ :oast3J !one 1o1anage'Tl8nt ::i:-ogr-3m ~as :,een adop•ed :,y tie iegi slature and t.,e ,o·,er-,or-. 
"'c:::or-::i,g t:, •,e ::r-::ioose-:1 :r-ogr-am, 3c•i11ities oc:::ur-r-i;,; •it'll, t"1e coastal z:o,,e •'1'::n r-ec .. ·-e 

3 :er-'l!it ::r- a certifi:a•i::n •-~ r~e 3.:,utn :ar-olina :.Jait31 :ouncil, wnl:n ar-9 -,e·~r-,.,iiec :1 
r,e :-ounci I to haw ~ s; ;n; ti ::an• se;ati '4! i '110act on .,; I j I I te or- ti sner-1 es :-esour-:es, ,.; , i 

~-::t je 3JOl"0.4!d -Jnless -::·:49r-r-iji1g ;o,:i::,economi: consi:::er-ations are ii..olli&d c::ir-;iposed 5-Juti 

,:ar-olina :oastal lolanagement ::i,-og,-3m and Jr-aft ~15, :,. 11 :-51). 

2. :r-eage and ~ill Activities 

.,, :,er-~it t:-om tne Councll Is r-equi,.ecl •or- 3f I jr-ed-;e ::r- fif I 3c-:-ivities 3nd •or- •·e er-ecti:,n 

:,t 3ny s•.-uct•Jr-e on or- wl'll.::n In a:iy •av a!-:-ers an/ :r-itical 3r-ea '.-id-3;-130(:JI. :01..ncii 

,.;.,es ;:r-o·,i:le tnat attention :le Ji"9n :, -:-,e 9vafJation of ;:oten•i3f sites for- Jr-ea;,ed 

'M•~r-ial ::!isposal to "possl:>le 3a·.er-se i"1Qacts on••• cr-it'ical fisn and •ilJiit9 3r-eas'' 
; .J. 3,;..! 2 ( I l I. 

Sewr-.3! .:3-regorles ot ;A;:,'.:'s 'l'laf :::e ;es; ;nated ;,ur-suant -:-:, ....,e ::ir-:,oosed 5out, :ar-01 i ,a 
:oast<1f "'a,,agenent ~,..o.;,-am. ¼"-:as Jf .ni;ue nat~r-31 -esour-ce ,'3!Je iic:Jde scar-.::e Jr-

1/U:,,er-aole naoltats and 1i11i1; -nar-i 0 e :-esour-ces. ~r-iorities .Jf .. ses .3r-e est3offs;,ea ·::r- eac:i 

area so Jesi_;nated. "1anage,ant 3,:-; ,ities are conauc'!'ed t~r-ou•_.'1 se·.er-al ::itter-ent ;:r-::,.;;rams, 

incL.1di1g: ier-itage :::r-eser-~s, .,;:::i'e pr-eser--.es, st3•9 ;:ar->(s, 'llal"i.,e a:id estJar-:,e san:::-:-.. -

arl es an.: snel If i SM areai. 

('! l -:ora I ::i,-.Jtect i ::n - •ione 

::i> lncl::lental ::i,-otection 
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1. Regulation of Fishrles 

For the p~pose of regulating shrimping activities In the waters of the state, a distinction 
Is lll!ldebetwNn Inside and outside waters. Inside waters Include al I bodies of water land­
ward of the Gulf of 114exlco. Outside waters are closed to shrimping (for a 45-day perlOd>, 
from June 1 to July 15, which lll!ly be extended by the Parks and WIidiife Commission to no 110re 
than 66 days (Parks and WIidiife (i77.061). The legal shrimp count for outside waters Is 
not 110re than 65 headless or 39 heads-on shrimp per pound. There are no restrictions on tne 
number or size of trawls used tor shrimping In outside waters. ~sh size lll!IYnot be s11111ler 
than f I 1.e stret:ched meshes In e I ght and thr..,.tourths I nd'les of net and try nets lll!ly not 
exceed twel.,. feet In width (Parks and WIidiife Code i77.063). 

2. Contamination ot Ocean Waters 

A permit Issued by the Texas Water Commission Is required before any discharge of waste, 
Including oil, can be made Into the Gulf of 114exlco Inside the terrltorlal limits ot the state 
C~atar Code i26.121>. Whene1.er It appears that a violation or a threat of violation of this 
provision has ocOJrred that affects aquatic llfe or wlldllfe. the Perks and WIidiife 
Department lll!IYha-.e a suit Instituted for lnjunctl1.e relief or civil penalty. 

3. Use of Electroshock 

The use of electroshock for the taking of fish Is prohibited (Perks end WIidiife Code 
i 66.004). 

4. Dredge and FIii Activities 

A permit must be obtalied from the Parks and WIidiife Department to operate In or disturb any 
oyster bed or fishing water for any purpose other than that necessary or incidental to navi­
gation or dredlng permitted by the states (Parks and WIidiife Code §86.002>. Any activity, 
lncludlng dredging and dredge materlal jispcsal, occurring on state public lands, Including 
submerged lands, requires a permit from the General Land Office. Permits wll I be granted 
only If It Is determined that al I types of rrerlne life and wildlife can be protected (~et. 
Res. Code i33.001-.176)e 

Cc) Habitat ~rotec:tlon Progr-ams= None appllcable 

ld) Coastal Zone Manage•nt Authorities 

A revised Hearing Draft of the Texas Coastal 14anage•nt Program has been completed, but not yet 
submitted for approli81o Pursuant to this Program, the Natural Resources Council wlll seek nomi­
nations for areas of particular concern (Texas Coastal '4anagemant ~rogr-am, Revised Hearing Oraft, 
p. 249>. In addition, coastal public lands rrey be leased by the General Land Office to the 
Oepart•nt of ~arks and WIidiife as a 11'8ans tor these lands to be desl;nated areas _for preser­
-..etlon and restoration C~at. Res. Code i33.I05>. In neither case Is It clear wnetner subl1'8r;ed 
lands are ellglble for designation. 
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As noted In the follOlflng discussion on gas seeps, flla•ntous at311e ,nay Infest ulcers of corals suo­
jeeted to natural gas.(Brlght, 1977). Other al Jae, notably the blue-green Osei I latoria 
submemt)ranacea ha14 been associated with coral l!Drtalltles In Florida (Antonius, 1973, 1976). ~ 1 
~wnlte death" patnogen (~unstan, 1977) nas been described in Flor-Ida Out Its significance or cause nas 
not been elucidated (Bright and Jaap, In press). Al~ae may also cause tu110rs In the sea fans :joraonia 

118ntal Ina, Pseudoplexaura flagellosa, Ptexaura homomal ra, and related 3or3onlans C~orse, et a1., :977; 
~old0er3, 1979, personal com111inlcatlonJ. 

Sedimentation 

The effect ot sedl,wntatlon as a control of coral growth, particularly after storms (see also "Mn-
1:iduced sedl,antatlon, discussed in Section 6.2.2>, nas been studied since the turn of the cent·.;rf 
(Stoddart, 1969). Certain corals 1111y, howe..er, grow e..en In muddy surroundings (Jlli)gro119, 1929; 
Shl:in, 1979, personal com111Jnlcatlon). It Is ~nown that brancnlng corals are better aOle to wit,st3na 
sedl:nentation than hemispherical forms (Stoddart, 1969>. Such corals of the genus Ocul Ina are otten 
found in turOld water conditions. Ocul Ina dltfusa (Atlantic cluster coral), tor exa~le, appears to 
survl\18 on unconsolidated substrates adjacent to reef areas, rather than the reef Itself. Ocul Ina 
varicose which Inhabits the turbl,j continental shelf of central and northeast Florida, Is often tie 
only scleractlnlan to be found ('joljberg, 1979, ~ersonal com111Jnicatlon>. Branching gorgonlan corals 
often dominate reef areas subject to heavy siltation c-:ourtenay, et al., 1974); 9rlght (1977> com­
T8nted tiat members of the antlpatharlan zone are adapted to turOld water conditions on the ;out, 
Texas fishing banks. Although tnese conditions cannot be thought of as an optl111.1mtor any species, 
coral dominance In certain areas can be at least partially explained by reslstence to turOfjity and 
sadi mentatlon. 

In portions of the l!li!nagement 3rea, sabel larl Id wor-'115 form "worm reefs" tnat function as a t•Jrbij­
•atar extension of :oral reef ecosystems (Jore, et al., 1978). 

Gas Seeps 

Slogenlc and petrogenlc natural ;as seeps of :iathane, ethane, and propane ha.,. been obser..ed at ,eny 
ot the harj banks oft the coast ot Texas and Louisiana, e.g., Fishnet, 28 Fathom, East and west ~lower 
~ardens, Soutnern, ~ospltal, and Saker Sanks Csee Figure 5-2> C9rlght and Jaap, In press; 3ri;ht, 
1977) and elsewhere In the Gulf of 1.4exlco (Texas A&M~nlll8rslty, no aatel. Ecological studies of 
corals ~ear seeps appear to Indicate that no large scale l:1'4)acts are occurring, althougn one nead of 
~ontastrea annular-ls Csmel I star coral) at 25 m (82 ft), on ~est Flower ~arden aank was discolored 
light brown, ulcerated, and ringed with a filamentous alJa C9ri3nt, 1977>. In l!DSt cases, -:orals 
appear to 11..., coincidentally with seeps. 

Seeps of petrogenlc gas and oil are com110non hard banks because of the geologlcal structwre of f~e 
salt domes and fielr capability to trap petrolaum reser-.ol~s. Slow and constant ~•leases from f~ose 
underground pockets has been estimated by 'bbott and 9rlght (1975) to contribute 200 to 600 mll lion 
cubic meters of Jas to the water colunn each .,ear at !:ast <:tower 3arden Sank alone. Ji I seeps are 
also common ~ut contribute tar less 110lwmeof petroleum. 

:Jesplte t'1e enormity of ;as escapes, r,at:.iral ;ases from petrolaum or ~i-~enlc degradation ha..., :>een 
considered nonpol lutants. Corals and ot'1er hardOenk biota may 1,, tact ::ie tolerant to t'1e cnronic 
exposure le..el s. 
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1.PPEHDIX J. STATE LAWS1 REGULATIONS. AKJ POLICIES ll'«>IRECTLY RELATED TO C~L RESOLR:ES

Alabe• - (al I citations to Code of Alabe1111) 

CaJ Direct Coral Protection• None 

Cb) Indirect PrQtectlon 

1. Regulatlon of Fisheries 

Licenses are requlr-lld for the use of seines and trawls for the taking of shrl~ (9•12•92>. 
Fees for llcenses according to the length of the net or seine (9•12•113). Permlssable mesh 
size for seines,. nets, or tr-awls are prescribed by the Departmant ot Conser-.etlon and Natural 
qesourc:es (9-12•110). Lead I Ines for seines, nets, and trawls 1111ynot exceed 500 fathoms 
(900 m or J,000 ft). For shrl~ tr-awls this maasurement Is taken along the cork line r-ather­
than the lead llne (9•12•111). Shrl~lng Is prahlbltlld cQfflPletely fr0111 Portersville and 
Heron Bays CAlabe1111 Marine Resources Regs. tt3 and 4). 

2. Contamination of Ocean Waters 

The Alabama ~ater Ouallty Criteria Include special water use classification for shel lflsh 
har-.estlng and fish and wlldllfe which require that higher standards of water quality, suf• 
flclent for those purposes, be 11Wt In areas so classlfled. The Water Pollution Control Act 
contains no special provisions for the pre'Antlon of discharges of oll Into ocean waters. 

Ce) Habitat ~anagement or Protection Programs - None applicable 

Cd> Coasta I Zone ~anage1111nt Author It I es 

1. The Alabama Coastal Area Protection Act does not Include dredge and fll I activities In the 
coastal area as a permlssable use C9•7•1J>. Therefore such activities are subject to the 
11111nage1111nt authority of the Coastal Area Soard. The final coastal plan as released In
August, 1978. 

2. The final draft for the AlabamaCoastal Area Management Qrogram (August 1979) llsts·a1 I open 
Gulf waters and certain beys as Geographic Areas of ?artlcular :oncern. Uses gl-..n hl3hest 
priority pursuant to this designation Include tl'lose that preser'A, protect, or enhance the 
coastal waters and those that are dependent upan coastal waters and do not degrade coastal 
waters beyond existing le-..11. Uses that jegracle coastal water ~uallty beyond existing 
re-..ls are prohibited (p. 43). 

Florida• Call citations to Florida Statutes Annotated) 

Ca> Qlrect Coral ?rotec:tlon - see text In Section 7.4 0 

(bJ Indirect Protection 

1. Requlatlon of Fisheries 

Permits are required to fish for el trier com1111rclal or bait shrl~. Due to t'ie -.erled habi­
tats and types of bottoms. and hydr-ogr-aphle conditions found In open areas of coastal water-s, 
the ~I vision of 1'1arlne Resources reser--.es the authority to specify and regulate the types of 
gear- that may be used In different sections of the open areas 1§370.15C5>Ca)J. With certai~ 
exceptions, these regulations are site-specific to such an extent that ;eneral stat ... nts 
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concerning the type of gear that l!'lltYbe al lowed In coral habitat are lll'l)osslble. Sreedl.,g 
areas are provided speclal protection. Any area where the shrlrii, count re\19als a predomi­
nance of "s•I I shrl,.., or prawn," defined as 47 shrl""s with the heads, or 70 wltn t'1e neads 
off to neke a pound, shal I be desl3nated a sanctuary area and closed to tne taking of snrlmo 
('370.15(2) and (.3)1. Speclal rules regarding gear and seasons ha,.. been l'1stituted i.-, cer­
tain areas which ha'A been determined to contain particularly 1181uable resources. Of ;;ar­
tlcular l!T'C)ortance to the protection of coral are the rortugas shrlrii, beds, .nlch are closed 
to shrimping at al I times. 

2. Use of Explosl\19s, Poisons, Drugs, or Chemicals 

Throw Ing dynam_l te, 11me, other exp I os I >,es Into the waters of FIor Ida or use of any f I r-ear"ns 
•hatsoe-..r for the purpose of ~II llng fish Is prohibited. ~olsons, drugs or otier cnemi:a 1 s 
may not be placed In the marine •aters of .=-1orlda tor the purpose of capturing 11-.e Tl!lrlne 
specimens without a permit fr-om tne Ji vision of ~arlne ~esources IS.370.08(5) and (IOll. 

3. Contamination of Ocean Waters 

The discharge of any pal lutant Into the coastal waters of ~lorlda Is prohibited (S375.04ll. 
The discharge of oil Into any saltwaters of the state from any source Is specltlcal ly proolb-
1ted ( §370.09). 

Pursuant to Florida water quality standards, the hl3hest protection Is afforded to 
"outstanding Florida •aters." It Is not known at the present time exactly what standards 
wll I be applled to such areas. waters In national parks, 110numents, wlldllfe refuges and 
marine sanctuaries, state parks, recreation areas, and aquatic preser,..s, and special •aters 
of ecologlcal significance are considered outstanding waters. As mantloned In Section 5.4 
se-.eral such areas ha'4 been establlshed In Florida waters tor the protection of :oral 
(17 Florida Admln. Code S3.041). 

4. Regulatlon of Dredge and FIii Activities 

All persons engaging In dredge and fll I activities In the bottom lands of Florida 1T1Jst ob'tal, 
a certificate of registration fr-om the Jepartrnant of ~atural ~•sources and keep accurate logs 
and records of al I such activities so that the natural resources may be protected and con­
ser-.ied (S370.0.3l. 

Cc> Habitat ~rotectlon Programs 

1. Aquatic Preser-..s 

As discussed In Section 6.4, the Flor-Ida Aquatic ?reser-.es Act of 1975 authorizes the per­
manent preser111ttlon of submar3ed lands of exceptional blologlcal, aesthetic or scientific 
velue <§258 • .35). Regulations are deval~ed for each preser.,. to protect water quality and 
aquatic resources. Three areas of the Florida Keys desl;nated as aquatic preser.,.s 1-,clude 
Important coral habitat: 3iscayne Say, Coupon 3i3nt, and Ll3numvltae Key. ~egulations nave 
been pr0111Ul3atad tor one of tnese preserws, the Biscayne 3ay Aquatic Preser .... wltnr, tne 
9 I scayne Say Aquatic Preser-.. Jradgl ng or f II II ng Is a I I owed on I y It cart a in st:- I rigent :on­
d it Ions are mat and discharges of •astas are pronlbited CS258.l65>. 
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2. Ar••of Crltlcal State Concern 

The stet• planning agency way deslgnet• areas containing environmental or natural resources 
of reglonal or stat•lde l~rtance as areas of critical stat• conc•rn for which special pro­
tection wlll be provided (§380.05>. As of the pres•nt no areas containing coral habitat 
ha.,. be•n so designated. 

3 0 Envlronmentally EndangeredLands 

The Issuance of state lands for stat• capital projects for environmentally endangered lands 
Is provided for by the Land Conser-.etlon Act of 1972 (§259). Such cap Ital projects •II I 
ha.,. as their purpose the protection of envlronmentally unique and Irreplaceable lands as 
-.elued ecologlc:al resources. Ellglbl• types of lands Include "areas·of,ecologlcal sl3nlfl­
cance the de.,,.loprnant of which woulj cause the deterioration of submerged lands." 

4. John Pennekamp Coral Rfff State Park - See Sections 6.4 and 7.4.2. 

(d) Coastal Zon• Management Authorities 

Coral r••fs ar• llsted as a unique envlronmental feature and ther•fore classified as a patentlal 
area of partlcular concern by the Flor-Ida Coastal 14anagement Program (Leglslatl.,,. Draft, 3/1/78, 
p. 43). Highest priority In this type of area of partlcular conc•rn wll I be placed on non­
lnt•nsl"4t uses that er• wat•r d•pendent and 1111lnt11ln natural f•atw-es. The Flor-Ida Coastal 
~anagement 0 rogram Hearing Draft of August 1980, Identifies problems and Issues related to the 
Flor-Ida rNf tract. It recomnands ful I utlllzatlon of the existing state Inter-agency Managemen· 
:ommlttN to examine coral reef fll!lnagement Issues and to 1111ker•comnandatlons for the resolutlo, 
of those Issues. It also recomrnands ful I utlllzatlon of CZM funding to assist the Florida 
Department of ~atural Resources In l~rovlng state capablllty tor de"4tloplng specific cooperati-.e 
manag•ment programs In the Flor-Ida reef tract. 

Georgia - (all citations are to Georgia Code Annotated) 

(a) Direct Coral Protection - None 

Cb) Indirect Protection 

1. Regulation of Fisheries 

Offshore areas maybe opened tor shrl~lng by the Coastal Resources Division of the Departll'8nt 
of ~atural Resources from Jun• 1 through December 31 of each year, provided that the shr-1~ 
count Is 45 or less to the pound •Ith heads on. It the shr-1~ count does not exceed 50 
during the lll)nths of January and February, an addltlonal open season 11111y be declared.
Offshore waters are permanently closed at other tl1119s. Power drawn nets used for commercial 
shrl~lng •Y not excffd 20 feet at the widest part of Its rn:,uth. "io O'ther r•strlctlons on 
net length or mesh slz• appear In the Georgia code (45-902>. 

2. Use ot Firearms, Electricity, Exptosl,,.s, or Poisons 

The use of firearms, batteries, 3enerators or slmllar devices. or any dynamite, explosl-.es or 
other destructl.,. substances, Including poisons. walnut hut ts, and 1111'8, tor the purposes of 
catching, ~II ll~g, taking, or harming fish Is prohibited (45-711). 
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Cd) Coastal Zone ~anagemant Authorities 

?ursuant to the Coastal "#etl ands ?rotect Ion Law perm I ts are reQul red tor the dredge ana t 11 I 
activities In the coastal zone (49-27-1). ::iertormence standards for these ac1'Ivltles •II I oe 
ae...eloped as part of the coastal management plan currently being prepared. 

Sorth Carol Ina• Cal I citations to Nor1'h Carolina G4tneral Statu1'es> 

Ca) Ji rect ,:ora I ~rotect ion - "one 

Cb) Indirect ~rotection 

1. ~egula1'lon ot F·lsherles 

Trawl .,ets Jenera! ly :nay ~ used tor taking shrl~ In the Atlantic Ocean (15 Nor1'h Carolina 
Admi n. :oae 38/ .0305 l. In cert a 1., areas ot ocean wa1'ers the use ot tr-aw I nets Is pron I bl ted 

altoget,er and ii otiers it Is only permitted during certain tlrras ot the year (15 Nor1'h 
Caro 11:ia Admi n. ::ode 38/ .0402). In ot,er areas the tak Ing ot shr I~ by any met~d whatsoe-.er 

is prohibited. Shrl~ -nay be taken by the use ot a butterfly net or float net only In areas 

desl;nated by, and with a permit Issued by, the Secretary ot the Oepartmant ot ~at~ral 

~•sources and Com111.1nlty De119iopmant. Oates for opening the season tor the taking ot shrl11> 

tirough the use ot ,ets are set by the Secretary (l!5 North Carolina Admln. Code 38/.0701). 
Seasons wll I very trom year to year and place to place. It any shrl~ count re118als a predont­

I.,ance of sJnderslzed shrl~ or ju.en lies In partlcular populations, waters may be closed to 

sir I .'!1JIng and/or the .J se ot traw Is tor as I ong as the Secretary deems ad vi sable tor the ;ir~ 

tection ot such populations (IS Nor1'h Carolfna Admln. :ode 31.3/.0702). It Is unlawbl to ~aKe 

s hr i ~ by tne use ot a net wI th a mash I eng1'h I es s than one and on&-ha I t I ncnes or to 'J se a 
., et .n i :h cont a I is an i ,ner or outer II ner I 1 5 North Caro II na Adml n. Code 313/ .0701 Cc) I. 

2. Con tam I na1' I on ot Ocean 'f'laters 

The d I scharge of •astes Into t!'le open waters of the Atl ant Ic Ocean wI th Ir, the jur I Sd i ct I on of 
tne s1'ate, except pursuant to a permit Issued by the Environmental \4anagemant Commission, is 

prOhiblted (143-214.2). The discharge of oil Into the •aters of the state Is specltlcal ly 
;:,ronlblted (143-215.83>. The person discharging t!'!e oli Is responsible tor conducting 

cleanup operations and liable tor any damage caused by Its discharge (143-215.84 and 215.90;. 

3. Dredge and FIi I AC'tlvltles 

Applications for permits to dredge or tlll In estuarine •aters shall be denied it It is 

deter:niied by the Depar1'1T8nt ot ~at·Jral ~esources and Com111.1nltyoe ... topnent tr,at there"'" 

be a si;nltlcant ad\il9rse effect •On •ildllte ••• or est•Jarlne or 111o1rlne fisheries 

I l 13-229ie> C5l I. 

4. Use of ~olsons, Drugs, Expiosl-.es or Electrlclty 

The use ot poisons, 1rugs, ex;:,losJ.,.s or electrlcl'l'y to take any tlsh Is prohibited 
C 113-262) • 

(cl ~abltat ::irotectlon ?rograms 
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1. Research Sanctuaries 

Coastal fish!~ waters ney be closed by the Secretary of ~atyral Resources and Com111Jnlty 
Qe119lopnant, upon the advice of the Director of the Division of Marine Fisheries, with 
respect to taking any or all kinds of marine or estuarine resources and with respect to using 
any kind of equlpnant (15 North Carolina Admln. Code 38/.0111). Such areas coul1 be 
establl,hed for the conduct of coral research, and sanctuaries established for researcn con­
cerning other resources could Indirectly protect cor~I. 

2. Nursery Ar-NS 

Nursery areas 11111y be established to protect fragile estuarine areas which supl)C)rt ju~nlle 
populations of _,conomlcal ly l~rtant seafood species. In order to protect tne Integrity of 
nursery areas, the use of bOttom-dlsturblng fishing gears, trawls, and dredges Is prohl~lted 
(15 North Carol Ina Admln. Code 313/.1401>. 

J. Underwater State Parks 

The Marine Fisheries Commission has passed a regulation endorsing the concept of underwater 
state parks. ·Re111:11t8Iand destruction of plants and animals would be prohibited In such 
parksa ""°action has been taken on this resolution on the departnantal le.,.I as of the pre­
sent ti,.. (Hall, 1978, personal com111.1nlcatlon). 

Cd) Coastal Zone Manage,..nt Authorities 

The North Carol Ina Coastal ~anagemant ~rogram has been appro"'9d by the federal Office of Coast~ 
Zone Manage,..nt. With appr-01191, North Carol Ina racel"'9S Section J06 funding for coastal 
programs. 

The Coastal ~reas ~anagement ~ct ~rovl1es for the designation of Areas of Envlron,..ntal Concern. A 
permit 111JStbe Issued by the'Coastal ~•sources Commission before al I but certain exempted actlvl 
ties can be conducted and appropriate standards 1111st be compiled with. Se"'9ral different types 
of ~EC's may be designated for which different standards of performance would be established 
CIIJA-113). The Marine Fisheries Commission has recomnanded that at least tour underwater areas 
Identified as containing significant coral and/or sponge resources be designated as "fragile 
coastal natural resource areas." The Coastal ~•sources Commission has yet to act on this recom­
mendation (Hal I, 1978, personal cornrrunl:atlon>. 

South Carol Ina - Cal I citations to South Carolina Code) 

Ca> Olrect Coral 0 rotectlon - None 

Cb) Indirect P~otectlon 

1. Regulation of Flsh.,-les 

It Is unlawful to trawl for shrimp except In establlshed legal trawl Ing areas In the Atlantic 
and In certain sounds and bays (50-17-1610). Except for designated sounds and bays, trawl Ing 
Is pron Ibl ted In Ins I de waters, Inc I •Jd Ing se"'9raI estuar I ne areas where 11-.e bottoms are 
known to exist (Sear-den, 1979, personal communication>. Seasons for trawling for shrimp 
within the statutory areas may be set by the Division of :-.farina Resources (50-17-1510 and 
152D>. Selnes and trawl nets used for shrimp or prawn may not ha\19 a mesh size of less t,an 
one-half Inch nylon twine (square mesh) or nl~e-slxteenths Inch cotton cord (square 11'8Sn) ~nd 
may not exceed 40 feet In length (50-17-1020)0 
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3. Contamination of Ocean Waters 

The Georgia Water Quallty Criteria Include a water use classlflcatlon for fi;n, snel ltisn, 
and aqua'tlc llfe, which require that hl3ner standards of 11ater quallty, sufficient tor t"lelr 
survl"91, be 111tt In areas so classified. There are no special ;,revisions for trie pre-4ntion 

at jlschar;es of all Into ocean 11aters. 

4 0 Dredge and FIi I i\c'tlvltles 

Jredge, tll I, rem::>'1211,or drai,age or ot,er alterations ot '!lllrshlands •itnr, t!"te estuari,e 
area ot jeorgla witl'IOut a permit from tne Depart111tnt of ~atural ~esources Is pronioited 
(43-1201. 0 erMits are 3rant8d only attar a determination that the proposed activity wll I ,ot 
:lal!l!lge marsh I and and es tuar i ,,e resources. 

Cc) 'iabltat ~rotectlon ?rograms 

~ursuant to tie '"lerltage Trust ~ct ot 1975, areas of land, '!lllrsn, or water 11hlcn ha"9 been ljen­
titlec by the '"lerltage Trust 3oar:l, as !"tavr,g sl;nltlcant nistorlcal, cultural, or natural -.elues 
may be provf,jed special protection as jetermlned Oy tne 'ierltage Trust 3oard. As of t!"te ;,resent 
ti118 no coral riabltat areas in t"le coastal 11aters of ~eorgla ha11e been provided such ;,rotectlon 
(43-2.300). 

Cd) :oastal Zone lo4anagerrent ,\ut"'loritias 

Areas of ;:>articular concern within r,e coastal zone whose environmental, economic, recreational 
or cultural characteristics are ot statewije, areawide, or regional sl3nlflcance and tierefore 
reciulr-e special TBnagernent, -nay be lesi3nated by tne Coastal l.!anagemant 9oard C43-26J. "40 jOC•.;­

rrent ;,resenting a ~eorgl a Coastal .:one '-"anagenant ~rogram nas yet been drafted. '3eor;i a nas ji s­
banded Its grant •l'th t"le federal :ttrce Jf 1:oastal Zone l.4anagen'8nTbu't wl 11 continue its pr:,gram 
on state funds. 

Louisiana - Cal r citations to Louisiana Revised Statutes - Titre 55) 

Cal :irec't :oral ~rotectlon - ~one 

Cb) Indirect ~rotectlon 

1. Regulation of Fisheries 

Louisiana fisheries laws make a dis~i,ction between iisije and outsl1e waters for t,e pur-;,ose 
of regulating shrl~lng activities; Jutslde •aters are ar I waters seaward of a fine estaollshed 
by the --ildllfe and Fisheries :ommi;sion. The s'tate asser'ts no jurlSdlctlon o-.er outslle 
waters for the purpose of regulating snrl~fng activities C\495). Wl'thli lnsl:ie waters, ,o 
trawl Ing Is al lowed during a closea ;eason se't by tne Wildlife and Fisheries Commission. 
Cr osed seasons are based on t"le snr i 11p count and • 11 I "9ry from year to year. Jur i ,,g t!"te open 
season :io '4Sse I traw 11 ng for shr i .11p nay pu I I 11'0re than two traw Is and no traw 1 1111y ::ie o -~r 
50 teet In length along tie cor~ li;e (§495.1). 9reeal,g areas are provljed ;,rotection ~Ya 
pronlbltlon on the possession Jt •.,r-i-np •hlch a-4rage 110re than 58 specimens to a ;:>ound, 
excep't during the spring open saason (;498). 'Jse of sel,es or trawls wi'th mesh size less 
tian t~ree-fourths ot an lien oar or Jne and one-halt Inches stretched or seines o-..er t~ree 
tnousand feet in lengt, is prohi~it~. 
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2. Contamination of OcNn Wat..-s 

Discharge of any wastes or pollutants Into state wat..-s which ewld tend to destroy fish or 
other aquatic llfe ra,st comply with regulations promul311ted by the Stream Control Commlssl~n 
C§ 1440). 

Cc> Mabltat Qrotectlon Programs - None applicable 

Cd) Coastal Zone Managenant Autllorltles 

The draft Coastal Resources Program was submitted to the federal office of Coastal Zone 
Managenant In September 1979. 

Mississippi - Cal I citations to Mississippi :ode Annotat~) 

Ca) Jlrect Coral Qrotectlon - None 

Cb) Indirect Protection 

I. Regulation of Flsh..-les 

The Mississippi '4arlne Conser-.etlon Commission Is authorized to establish open and closed 
seasons for shrlrnplng In state waters north of the lnterc:oastal wat..-..ay. State waters south 
of the lntercoastal waterway may be closed to shrlrnplng ul)On the appearance of excessl\19 n~­
bers of snell ju ... nlle brown shrlrnp. Certain areas are closed to shrlrnplng at al I times 
(49•15-6205). North of a llne defined by a series of offshore Islands (Cut, Ship, Horn, and 
Petit Bois) It Is II legal to use more than one trawl net, other than a test or try trawl, 
which 1111ynot measure more than 50 feet along the cork line and not m:,re than 60 feet along 
the lead llne. ~ rest~lctlons are placed on use of trawl nets south of this line. Trawls 
used to catch 11119 belt shrimp 1111ynot exceed slxtffn feet on the cork llne and twenty feet 
~n the lead llne~ 

2. Contamination of Ocean Waters 

The Marine ConserW1tlon Commission cooperates In the entorc:emant of water Quality standards 
In t~e salt wat..-s of the state. Shel I fish har119stlng has been established as a water use 
classification for the purpose of setting water quality standards (49-17-22>. 

Ce> Habitat ~rotectlon Progr--

1. Natural H..-ltage ArNS 

Land and wat..- arNS containing an elemant of the state's natural di'llerslty ney be isted on 
a Register of Natural Areas and hel~ In trust for their protection (49•5-141). Since the 
Mississippi Heritage Trust was only recently establlshect, It Is t-:,o early to determine 
whether coral habitat wll I be ellglble for protection. 

2. Protection of Endang..-ed WIidiife 

Land on aquatic habitat '!Illy be acquired tor the protection of endangered wildlife (49-5-111 
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Sum1111ry 

The Coral and Coral Reef Fishery of the Gulf ot "'exlco and south Atlantlc Is ot Importance to ootn 
recreatlonal and eomNrclal tlshermen. This fishery· Is unl~ue In tnat Its habitat and nonconsumotl14 

1181ue greatly exceed Its -.elue as a nar--.ested product. 

:..eluatlng the economic Impact of proposed regulatlons In a quantltatl.,. ITl!lnner Is not ~osslble and 
appears unnecessary. First, the unique character of the fishery l'llllkes It a crucial, If not major, 
part of the life cycle of se119ral Important species of fish and-shel lflsh; the comrrarclal and 
recreatlonal value of these species would conser-vatill91y exceed 5300 mll I Ion annually. Whlle tnere Is 
no question of the habitat -.elue of coral to marine fife In general, tner-e Is llttle or- no l~for!'Mtlon 
awllableto estimate lncrerrentat decreases In lll!llue as coral may be destroyed gradually. Thus, only 
gross values and relations.hips can be used. Second, the Fishery '-'anagement F'ran CF~l and assocla'!'ed 
regulations woulj be classified as a minor- rule under- tne criteria of !::xecutlw Order 12291 and tne 
Interim Suldellnes established by the Office of Associate Administrator- for Fisheries. 

Tne need tor teder-al r-egulatlon through a F\.f' is cr-itlcal because the tl"'adltlonal federal role of 
1111nagl,g coral and coral reefs In tne FCZ has been largely abl"'ogated In the fishery conser-.etlon zone 
CFCZJ except as It appl les to oil and gas exploration and de"91oprrant. Uncontrolled hal"'... stlng and 
sucseQuen'!' Jamage to coral and coral r-eefs wil I thl"'eaten se"9ral major fish and shel lflsh fisheries as 
t1eI I as tne nonconsumpt i..., va I ue jer I -.ed from cora I. 

The !'!li!lnagement measures proposed ~Y tne Councils are responsf,,. to tne problems In tne fishery and 
l"'epresent tne most cost-effecti\19 3ppr-oach to protect col"'al and col"'al reefs. Rejected l'llllnagerrant 
rraasur-es ·t1er-e generally mol"'e cost! y to I i,p·1ement, a gr-eater- l"'egulatory burden on the pub I le, and_ less 
r-es,)Onsl,,. to '!',e consel"'vation of tne r-esource. 

3eneflts tnat .,,, I accrue tr-om i~plementation of tne pl"'oposed measul"'es are maintenance of the 
tlshery's habitat and nonconsumpti-.e val·Jes (::lted abo-.el, as wel I as the hal"'-.est -.elue of coral. 
~oral growth is so slow and miniscule tnat its har-... st is analogous to a mining opel"'atlon; howe-.er, 
its relatlonsnip to renewable mar-In~ r-esoul"'ces Is so vital tnat short-term lncl"'eases In coral hal"'.,.st 
woufj na\19 far ;r-eater long tel"'m, ad-.el"'se effects on those resoul"'cese 

Annual :ost tor- imolementation of the plan are estimated at $224,563. The ~IR indicates that the 
adopted measures minimize the bul"'den on tne public and address tne pl"'oblems In the flsnery In a cost­
effecti119 manner. The proposed action Is not a major" rule requlr-ing the preparation of a Regulatory 
Impact .Analysis under- !::xecutl-.. Ol"'der-12291, or- under the Interim 3uldellnes established by the Office 
of t~e Assistant Administrator tor Fisheries. 
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1 • t NTROOLCTI ON 

Executl ... Order 12291 "Federal Regulation" established guidelines for promul3atlng new regulations and 
reviewing existing regulations. Under tnese guidelines each agency, to tne ex1'ent permitted ~Y law, 
Is expected to COfflP.IYwith the fol lowing requirements: (ll admlnlstratl-.e decisions shal I oe ::>ased on 
adequate Information concerning the need for and conseQuences o~ proposed go ... rnment action; 
C2l regulatory action shall not be undertaken unless the pctentlal benefit to society for the regul~­
tlon outweigh the pctentlal costs to society; CJJ regulatory objec1'1-.es shall be chosen to maximize 
tne net benefits to society; (4) among alternatl ... approacnes to any gl-.en regulatory objectl-.e, the 
alternatl-.. ln..olvlng the least net cost to society shali be chosen; ~nd (5) agencies shall se1' 
priorities regularly with .t.he aim of maximizing the aggregate net benefit to society, taking Into 
account the condition of the par1'1cular Industries affected by regulations, the condition of the 
na1'1onal economy, and other regulatory actions contemplated for the future. 

In compliance with Executl.,. Order 12291, the Departrrent of Commarce c,cx:, and the National Oceanic 
and !\t.'ftlspherlc Administration c:-iOAAlrequire the preparation of a Regulatory l1111ac1'Review CRIRJ for 
al I regulatory actions which either l1111lement a new fishery managemantplan or slgnlflcantly amend an 
existing plan, or :nay be sl3nlflcant In that they affect 11111ortant DOC/NOAA pol Icy concerns and are 
the objec1' of public Interest. 

The RIR Is part of the process of de-.el:,plng and reviewing fishery management plans and Is prepared ~Y 
the Regional Fishery Management Counci '; with the assistance of the National ~arlne Fisheries Service 
C'4MFSJ, as necessary. The RIR provides a comprehensl-.e review of the le-.el and Incidence of Impacts 
associated with the proposed or final regulatory actions. The analysis also provides review of tne 
problems and policy objec1'1119s prompting the regulatory proposals and an evaluation ot the major 
alternati119s that could be used to sol,. problems. The purpose of the analysis Is to ensure that tne 
regulatory agency or Council systematically and comprehensl-.ely considers al I available alternatl~s 
so that the public welfare can be enhanced in the most efficient and cost etfec1'1-.e way. 

The RIR also wll I ser-.e as the basis for determining whether the proposed regulations implementing tne 
fishery managementplan or amendmant are major/nonmajor under Executl-.e Order 122?1, and whether or 
not the proposed regulations wll I ha-.e a si;niflcant economic Impact on ·a substantial number of srrel I 
entities under the Regulatory Flexlblllty Act C?.L. 96-354). 

A. Background of RIR 

This RIR Is based on the most recent comnarclai and recreational Information, as wel I as the '1'0st 
recent biological, economic, and legal lntorma1'1on regarding coral and coral reefs. The proposed 
regulations, which this RIR e.,.luates, wll I be subject to public review during hearings to be held 
In early 1982. 

3. Background of the Coral and Coral Reefs F"P 

The Gulf of !4exlco and South Atlantic Fishery ~anagelll8nt :ounclls, established by the Magnuson ~lsnery 
Conser14tlon and ManagementAct (MFCMA; 16 u.s.c. 1801 et seq.), are respcnslble for preparing manage­
;'lltnt plans for mutual fishery resources in the FCZ of the ~ulf of ~exlco and soutn Atlantic. The 
:ounclls, recognizing that coral and coral reefs constitute a valuable fishery (see Section lv.C.1 
below> and require management under .~FC~, de"'91oped a F~ to address and o-.ercorne ;>roolems In tie 
f I snery. 

:. Problem Identification 

1. The o-.eral I problem In t~e fishery is the degradation of the stoeks through na1'ural and man-made 
Impacts. Coral and coral reefs In tne rnanagelll8nt unit are frequently plagued by a wl~e ..erle1'y 
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of ad-..rse Impacts, as detalled In F~ Section 6.2.2. The cu111.1latl.,. effect of these stresses nas 
been a degradation of stock size, areal distribution, and coral health generally. This proolem 
undermines the ..elue of coral and coral reefs as habitat, In nonconsumptl\4 as wel I as consumptl14 

uses. 

2. Limited scientific Information on rieny species and neny ~ectlons of the 1111nagemant unit, which
Includes the Inability to assess tne Impact of coral har-.est. The existing biological ~ata pre­
sented In F~ Section ,5.4 show that there Is .,.ry llttle Information on growth, 'll)rtallty, abun­
dance, and recruitment for the rnanagemant unit. This Information on catch/effort fr0111a directed 
fishery Is absolutely necessary to estimate MSY (and then OY) tor each species. Without this 
lnt9rmatlon, estimated MSY1 s are uncalculable. 

J. Susceptlblllty to stress because of corals being located at the northern limit of their distribu­
tion. Corals In the rienagement unit are located at the northern end of their natural distribu­
tions. This means that they are subjected to water temperatJre extremes that stress thent to the 
limit of their ability to survl-.e. In tact, In so,.. Instances water temperature drops and/or 
other natural occurrences (such as hurricanes>, ha.,. kll led lar9e segmants of reefs In the rienage­
ment unit. These natural stresses are uncontrollable by man. Howe.,.r, because of these natural 
stresses, corals In tne rienagement unit are ncre susceptible to nan-Induced stresses. 

4. lnablllty of corals to escape stress because of their sedentary nature. Corals, uni Ike flnflsh, 
crustaceans, and most '1'01 lusks, cannot mo\4 to escape stress. Instead, the polyps 111.1stretract. 
~•suiting disruptions In energy flow may Interfere with normal ecologlcal functions such as repro­
~uctlon and feeding. 

5. ,:omp I ex i ty and i ,,cons I s'tency of ex I s't i ng managemen't reg I mes. >\s su1111111r Ized by Sh Inn C 1979b, and 
1980), tne rrranagement area Is co.,.red by numerous federal and s'tate authorities with jurlsdic'tion 
01,19r coral and coral reef resources. This presen'ts problems In o.,.rlapplng regulations by federal 
and sta'te agencies, differing regulations Ce.3., concerning tropical fish col lectlng In Florida 
~eys parks, monumen'ts, etc.l, and 11Dre. The resulting regime is complex, burdensoma, and 
Inconsistent; a single coordinating authority such as National Oceanic and,At!ll:lspherlc 
Admlnls'tratlon (NOAA) may ofter a solution via the F-.P within the riendate of the MFCMA. 

6. Lack ot adequate publlc understanding ot the Importance of coral and coral reefs. Oead coral is 
sold ex'tensl.,.ly In the 1111nagemant area both tor use as curio Items and aquarium decorations. ~n
'the other hand, llvlng coral Is Important both ecologically and economically to the rienagement 
area. Living coral provides habitat tor rrrany species ot tintlsh and shel I fish. 14any ot these 
species are comrrerclally 11eluable. Livl,g coral also provides a 1111jor tourist attraction to south 
Florida and to a lesser extent In other states. 

7. Present lack of jurisdiction o.,.r 11Dst coral and coral reefs by a federal agency which has tradl­
tlonally executed authority and jurisdiction. In a recent decision cu.s. v. Alexander) the court 
ruled that the Bureau of Land ~anagement jnly had authority to manage corals threatened by oll 
lease operations. This decision has left the riejorlty of coral and coral reef resources In the 
FCZ unprotected and unmanaged. 

o. Specific Objectl.,.s of the F"P 

The specific objectl.,.s of the F-.P are to: 

'• De ... lop the scientific Information necessary to determine the feasibility and advlsablllty ot 
har-..st of coral. 

2. IWllnlmlze, as appropriate, adll9rse human Impacts on coral and coral reefs. 
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3. l'r-ovlde, where appr-opr-late, tor- special rr11nagementtor coral habitat areas of particular- conc1. ) 
(HN'C). 

4. Iner-ease public awareness of the Importance and sensitivity ot coral and coral r-eefso 

5. cir-ovlde a COOf'dlnated fllllnagement regime for- the conser-'Altion of coral and coral r-eets. 

E. Achle.,.rrent of Stated Objectl..,.s 

The Counclls ha.,. recomrrended an OY for al I corals as a le..,.i of har.,.st specified or as may !:le 

aut!iorlzed pursuant to the permitting criteria established In the FlliP. This OY Is very different fr-om 
tnose In other- fisheries because the allowable le\191 of har-.,.st Is .,.,-y llmlted, litSY for- coral and 
coral reefs Is presently Incalculable, and their- Importance to other- fisheries cannot be o-.er-stat9d. 

,Yfor stony corals Is to be zero COl except !Smay be authorized tor sclentl·t.lc and educational pur-• 
poses. The current and expected le-..1 of :iar--.est tor- this purpose Is estimated to be 140 kilograms 
;,er year. 

CY for octocorals Is the am::,unt ot har.,.st which Is authorized pursuant to this plan. It Is to be al I 
octocorals (except sea fans> that are har-.ested by u.s. fishermen. ·octocorals, except tor sea tans, 
are Identified as presently being har ... sted without apparent stoc:k da11111ge (Section 8.2.6>. ?resent 
!nd expected 1e-..1 of harwst Is estimated to be about 5,845 colonles, 1,463 of which come from the 
F:z. 

The ~.s. har ... stlng Industry has the capacity and Intent to har.,.st the entire OY; therefore, there Is 
no surplus avallable for tor-el;n fishing. The u.s. processing Industry also can process as muc:i ot 
tne r-esour-ce as becomes aval I able to It. 

Proposed ~anagement Measures 

1. cier-mlts 

;stablish a permit system, with mandator-y reporting, tor-: 

~. the use of toxic chemicals In taking fish or- ot:ier- 1111rlne organisms which Inhabit coral r-eefs, 

9. for taking stony corals and sea fans and corals In prohibited areas tor scientific and educa­
tional purposes. 

2. Time and Area Restrictions 

See F\fl Section 13o5 for- special regulations appllcable In habitat areas of particular concer~ and 
~reposed Measure 5 belowo 

3. Catch Limitations 

A. Total ~I lowable Le-.el of Forei;n Fisni,g - none. The expected domestic annual ~ar119st wll I 
equal the optimum yleld. 

a. Types of Catch Limitations: 

'1) Prohibit the taking of stony corals and sea fans CGor-gonia flabellum or Q_. -..ntal inaJ c 

the destruction of these corals and coral reefs In the FCZ of the Gulf and South Atlantl 
Fishery ~anagement :ounclls' jurisdiction, excec· as provided tor In this plan. (F\fl 
Section 12.4>., 
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(2) Stony corals and sea tans taken Incidentally In other fisheries must be returned t~ the 
water In the general area ot capture as soon as possible. An exception Is provided tor 
the groundflsh, seal lop, or other similar fisheries, where tne entire unsorted eaten Is 
landed. In such Instances the stony corals and sea tans may be landed but 111111y not :ie 

sold. CF~ Section 12.4.> 

(3) Should nar ... st of octocorals becoma accelerated which In the Councils' judgement Is 
threatening the habitat In local I zed or widespread areas, the Councils 1111yrequest the 
Secretary to take a11ellable rneasires designed to eliminate such threat of da1111geto the 
resource and fishery habitat. On the advice of Its Scientific and Statistical :ommlttee 
or other 59urces that one or more species of octocorals 1111ybe endangered from widespread 
or localized depletlon from o ... rhar ... st or threat ot o.,.rnar ... st, the Councils 1111ynotify 
the Secretary of the threat and rec01111111nd that ne take one or more of the following 
actions. 

~. ~•strict by regulation a1111nd1111nt ~r thra.igh pr0111Ul~tlon of .,,.rgency regulatlons tne
har ... st of one or more spec I es ot octocoral s to a recom1111nded 1e ... 1 or anount. 

b. Restrict by regulatory a1111nd1111nt or through pr0111Ulgatlon ot 81119rgency regulatlons the
area from which one or more species ot octocorals 11111y be taken.

c. Restrict by regulatory arnend1111nt~r through promulgation of .,..rgency regulatons the 
method of har ... st by which one or more species of octocorals 1111ybe har ... sted. 

d. 'Jt 11 I ze any procedures other than regu I atory amend1111nt or promuI ~t Ion of e1111rgency 
regulations which 1111ybe within the realm of authority of the Secretary and which 
wll I acnle\19 the results of action proposed In options (a) through Cc> abo-.e. 

4. Types of Vessel, Gear, and Enforcement Devices 

?rohlblt the use of toxic chemicals In takl,g fish and other marine organisms which Inhabit coral 
reef areas except under permit as may be specified in this or any other fishery 1111nagementplan. 
(Ft,f>, Section 12.4.) 

5. Habitat ?reservation, Protection, and Restoration CF~, Section 12.4) 

Measures are proposed tor the co~al habitats of partlcular concern (HAPCs>. 

a. East and ·~•st Flower Gerden Banks Cnoml nated national marl ne sanctuary). Trad I tlonal, 
hlstorlc:al fishing •thods are al lowed but bottom longtlnes, traps and pots, and bottom trawls 
are prohibited In waters shallower than 50 fathoms. The taking or destruction of all corals 
Is prohibited except as authorized by permit. 

Anchoring shall be prohibited on the East and West ~lower Garden Sanks, on bottoms shallower 
than 50 fathoms In depth except tor -.essels less than 100 feet In registered length. 

b. Florlda ~lddle Grounds - the nortnernmost hermatyplc Cshal low reef•type) coral comfflJnlty In 
the Gulf of lolexlco. Within t~e HAPC as defined In the plan, bottom longtlnes, traps and pots, 
and bottom trawls are prohibited to pre,..nt da1111geto corals (see Section 6.2.1). The taking 
or destruction of al I corals Is prohlolted except as autnorlzed by permit. 

c. Ocutlna Bank• In this four by 23 nm ~APC off Florida's central east coast the use of bottom 
trawls, bottom longllnes, dredges, fish traps, an~ pots Is prohibited In order to protect tne 
coral from danege. 



6. Other Meesur-es to Ach I•..,. OY ( F,.P, Sect I on I 2-4 l 

A. Recomnwndedthat the Secretary establish a com111.1nlcatlon program to Info,-,, t~e publlc ot tne 
reasons for- coral 1111nagementand regulations which pr-otect cor-als and coral reefs. 

9. ~ecomnanded that the Secretary establish a pr-ocedur-e to coordinate coral ITli!lnagementactivities 
In t~e FCZ and ter-r-ltor-lal sea within the :ouncl!s 1 ar-ea of jur-lsdlction. 

c. Recomnanded that the states and NMFS 1T0nltor- at least at the pr-esent le\191 of effort tne :on­
dltlon ot the octocor-als and report dal!li!lgeor- thr-eat of damage to their habitat. 

Alternatl119 Management Measur-es 

1. Establlsh regulations for- coral fisheries on a species or grou;:, basis, lncf,Jdlng a-r a ,,Jnii,ur11, 
al locatlon of eaten, possibly location or har-.est ar-ea, use of the resources, and regulatlon of 
collection method. 

2. Initiate a research and monitoring program of data gaps and ongoing activities to pr-ovlde lnfor­
l!li!ltlon necessary to fulfil I management needs. 

3. Oe-.el~ a public fflformation and awareness campaign to acQualnt the public with the \A!IIJes of 
corals, the fr-agility of cor-als to human and natural str-esses, pr-oblems with stock management, and 
ways In which the public may contr-lbute to resour-ce conser11etlon and management. 

4. Study effects of tl"lal flshel"les on selected species. 1 

5. =r-ovlde for a fishery for- ,-ose coral. 

5. ~o action. C~o ITltnagementor l"egulation.J 

7. Include for special 1T1tnagementpurposes as habitat al"eas of ;:,ar-tlcular concel"n the fol lowing: 

a. Sand Key and Sambo Reefs. 

b. ,:ins I ow Say, Nol"th Caro 11na. 

c. A larger area for- Ocullna Reef Syst9111 off centl"al eastern Flol"lda and the Florida Middle 
Grounds. 

d. Looe Key. 

S. ~ermlt system for har-... st of octocorals 0 

II. ANALYSIS OF PREVIOUS YEAR1 S F~ 

Not applicable since no P,-P or F,.P is now i, etfect fo,- coral and coral l"eefs. 

I II. METHODOLOGY 

A. =,-ocedural Fr-amewor-k 

The procedure used In estlrnating the economic ii,pacts wlll Include a syst9111atfc discussion of botn 
adopted and l"&jected management measures. Eacn ITli!lnagement_ measur-e, to the extent poss i OIe, ., i I 1 ::>e

analyzed with regard to Its effect on: 



(1) Changes In price - price flexlbllltles •Ill be used where appropriate. 

(2) Changes In supply - effects on production and marketing costs and related changes tnrougnout 
the distribution system. 

(3) Changes In employ111Bnt • total number of jobs affected. 

(4) Distribution of 1.ncome, benefits or costs• unf.,.rse of affected flsher-1119n, Income 1is1'ri:iu­
tlon, reporting burden, and other effects on -..ssels, crewshar-es, pr-ocessor-s, and user 

groups. 

(5) ?roductlvlty - relatl.,. to alter-Ing output, fn.,.st1119nt, and technology. 

(6) International lmpllcatlons - effect on foreign fishing or for-elgn rrerkets. 

(7) Mar-ket structur-e - changes In the size, number-or- locations of firms. 

CB> Go-..r-nmen1'- admlnlstr-atlon, data col lectlon, and enforcement costs. 

(9) Recr-eatlonal participation. 

~f1'er- al I 1111asur-es are examined, Impacts under- the abo-.. categories wll I be sum1111r-lzed. 

3. Data Base 

\1ost jata used in this RIR are contained In tne F"P. 

IV. REGULATORYIMP,1,CTS 

~anagement pr-ograms cur-r-ently in effect in the ~ulf states and South Atlantlc states are reported In 
tne F~ (Section 7.0), as wel I as present federal regulations. These present conditions, as wel I as 
,o action wher-e applicable, will ser-.. as tne basis for estlllll!ltlng the lncr-enantal economic Impact of 
tne pr-oposed and alternatl.,. measures. 

~. Proposed ~ana9ement Measures 

1. Permits 

A. This measure Is Intended to protect cor-als from death or damage from toxic chemicals used in 

the collection of fishes and other- mar-ine organisms In cor-al reefs. Some tr-apical fish 
collector-s utilize chemicals to remo.., specl'll8ns from within cor-al reefs. When used with car-a 
the chemicals can be used effecti.,.ly with llttle effect on tne corals. lmpr-oper use, 
howe.,.r, can r-esult In loss of cor-als. Restr-lctlon to permitted users would provide a degree 
of control to llmlt us• to appro-..d chemicals and lndlvijuals knowledegable In their- use. 

It Is expected that the permit pr-ogr-am de.,.loped thr-ough the office of the Regional Jirector 
of ~MFS wll I utilize the per-mlt lnfor-:nation and pr-ocedur-es of the Florida Department of 
~atural Resources CFDNR>. Fishermen with -.elld per-mlts tnrough FONR to oper-ate In state 
water-s may oper-ate In the FCZ wltn tne same ~DNRper-mlt. Their- permit lnfor-matlon woulj ~eon 
fife In the Regional ~fflce. Federal expenditures and unnecessary duplication woulj tieretore 
be at an absolute minimum. Practically al I cor-al-r-elated activity takes place off of Flori~a; 
tne expected number of per-mlt hollers is estimated lnltlal ly to be 40 to 50 (A. Huff, FD~, 
1981; P•r-sonal coml!llnlcationl. 
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This permit procedure wll I minimize any burden placed on flsher1119n and woulj al low easy ooe 
tlon between the waters of the FCZ and state without Identification problems. The ~eglonal 
Director can Issue permits to fisherman operating In tne FCZ only, or ITIIIYdesl;nate F~~. witn 
Its appro-.e1 0 as his deslgne• to Issue permits. ihe cost of these permits Is expected to be 

zero as In the Gulf Reef Fish F"P, and of mlnllTl!II cost CSIO each) to tne 30-.ernment. Since 
practial ly al I existing coral-related activity occurs In Florida, the additional cost to 
federal io ... rnment wlll be zero In tne short-term. 

9. ?ermlts for only the scientific and educational taking of stony corals, sea fans, and ot~er 
protected corals In HAPCs wll I neither create an economic burden on researc:ners and com11&r:ia1 
collectors, nor create unnecessarily large federal 30 ... rnment expenditures. While the col lec­
tion of corals, Including stony corals and sea fans, In the FCZ Is presently unregulated, tne 
collection of st<:!ny corals and sea fans l_s belle ... d to be nonexistent~ ~st com1TBrclal 
collectlon occurs off of ~lorlda where there Is a permit system and possession of s~~~~ corals 
and sea tans is prohibited. The cost of these permits to the research and education.!, c011t-. 
munlty Is expected to be zero and of minimal cost CSIO eachl to the federal go ... rnment. 

Initially the number of permits under this submaasure Is not expected to exceed 18. The 
qegional Director wll I in al I llkelihood Issue the permits because research and educatlonal 
activity occurs throughout the Sult and south Atlantic FCZ. Other federal agencies with 
jurisdiction o ... r specific HAPCs, I.e., Fort Jefferson, Looe ~ey, etc., may devise tnelr own 
permit system or :ll!ly utillze the offices of 'IIMFS. 

T'ie 'll!lndatory reoor1"ing reQulred of all permit hol1ers, es1'imated to wry between 58 to 68, 
wi I I be ootalnea through a sur-.ey form desi;ned by the Southeast Fisheries Center, NMFS. 
~orms wll I be malled periodlcal ly to N~FS or collected by NMFS agen1's. Sosts tor rnalllig, 
printing, data processing, editing, -.erlflcatlon, and publlcatlon should not exceed S25 
annually per permit hol,jer, or a tot31 of Sl,450 to Sl,700 to the federal go,..rnmant. The 
reporting burden to reseondents shoulj be no nDre than one hour per year. lnfor1T111tion 
required wl 11 Include: 

I) catch by weight (or colonles> and species; 
2> catch by locatlon and depth; 
3J jate of catchCesl; 
4) Intended use of catch; 
5J type of chemicals used, If any, and 
6J ot~er perfunctory Information as llst9d in F"P Section 14.2e 

2. Time and area restrictions apply speclflcal ly to HAPCs which are discussed below under Item 5. 

3. Catch Limitations 

A~ A zero har ... st le..,., for forel3n fishing wil I cause no economic burden on torel1n fisher!ll9n 
since there Is no present or past forel;n fishing ae1'1vltles In the Gulf and south Atlantic 
FCZ. Expenditures by the federal ;o-..ernment wll I be at an absolute minimum. 

9. Type of catch I Imitations: 

Ca> The Impact of prohibiting tne t3klng of st~ny corals and sea fans, or the destruction of 
these coral reefs, Is descrl~ed abo-.e In Management ~easure 1.8, and In general terms i~ 
the Suml!'llry section. 
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(b) The ec:on011lc ,~act of this sub1111asur-e Is minor on the fishing Industry, and In ll'DSt 
cases on coral and coral reefs. First, the exe~tlon to groundflsh, seal loP, and ot,er 
similar fisheries does not Impose any unnecessary r-egulatlon on these fisheries; also, 
corals will not be threatened because these fisheries operate In low density coral areas 
either- nor11111llyor by preference to minimize gear damage and loss. Second, fisheries 
which rney land stony corals or- sea fans, but are prohibited fr-om sel llng tnem, wll I 
experience .,.r-y llttle, If any, decrease In r-e...,nue. Any cor-ar Incidentally taken woulj 
ha..., been so fragnanted by bott0111 trawl Ing as to- 11111ke them worthless. Enforcement
efforts by federal and state agencies need not be Iner-eased for- a ,..ry low potential of 
this activity. 

cc> The economl~ Impact of tnls submeasur-e, which sets up a framework for- future regulations 
If necessary, Is uncertain until regulations are prOl)osed. Under the current FP.P, the 
har--..st of -octocor-als Is unregulated (except In two HAPCs where a permit Is required). 
=!ecent Information CJ. --• Lowry, FDNR, 1981; personal com111mlcatlon) docu1111nt tne Impor­
tance of octocor-al habitat to ot,er- corals, coral reefs, and IIBrln• life. This 1119asur-e 
allows ttie :ounclls to request the Secretary to take awillable measures (Sec • .305Ce) of 
~FCl<i!A>to protect octocor-als. 

4. Types of Vessel, Gear, and Enforcement Devices 

The econ0111lc and regulatory Impact of prohibiting the use of toxic chemlcals except under permit Is 
descr-i bed I II Manage/119ntMeasure I .A. 

5. Habitat gr-eser-vatlon, ~r-otectlon, and Restoration 

A. The acon0111lc Impact of ,r-onlbltl119 the use of bott0111 longllnes, traps and pots, and bott0111 
tr-awls, and prohibiting ancnor-l~g oy 119ssels gr-eater- tnan 100 feet In length, wll I be 119r-y 
smal I, If any. ~hlle tie use of this gear Is presently unregulated throughout the whole Gulf 
and south Atlantic FCZ, ~nd i11 tie Flower- Gar-den Banks, the gear Is not used presently. 
Anchor-Ing of 119ssels, and asso~iated coral damage, has been obser.,.d CT. Bright, Texas A&l-l 
UnI -..r-s I ty, 1981 ; persona I com111Jn I ~at I on> In the FI ower ~ar-den Banks. Vessel operators, 
unaware of coral's Importance or presence In the area, 1111yanchor occasionally. After lmple­
:nentatlon of the FP.P, the Flower- Garden Banks wll I be marked on standard nautical char-ts as 
bel11g off-llmlts to anchoring; -..ssels may easily anchor- In other- locations In the same 
!1ener-a I area. 

9. The economic Impact of prohibiting the use of bott0111 longll11es, traps and pots, and bottOTI 
tr-awls Is zero. The use of this gear- 111 t,e tnree regulated HAPCs Is ._.r-y llmlted or 
nonexistent presently. Flsher,,.n -nay use this gear- 111 other- areas of the FCZ consistent with 
r-egulatlons In other- FP.Ps, e.g., Reef Fish, etc. The fish resource remains a'o9llable to al I 
fisher-men by use of other-, nonr-estr-lcted gear. 

6. Other !ICeesuresto Achf•.,. OY 

A. The long-term economic Impact of this r-ecOT1nandatlon to tie Secretary would be 'IISlntenance of 
coral 3nd coral reef as habitat 3nd +or nonconsumpti,.. uses. An approximate economic -.elue 
for- all these uses Is provided i,, Section 1·1.c,below and Includes the s:500 ml I llon In -.elue 
of coral associated 1111r-lne llfe cited abo..., In the Suml!'llr-y section. Another- benefit Is tne 
long-term reduction In effort requl~ed to enforce regulations associated with the plan. :ost 
to the federal go...,r-nment fr-om t,1 s r-ecom:randatlon depend on the awillabll lty of budget funJs 
and the extant of tne educational ~r-ogram suppar-ted by tne Jepar-tment of Com1111r-ce. 
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a. The I ong•ter111 econ011I c Impact of th Is r-ec:01111119ndat I on to the Secr-etar-y wou Id be a reduct I on ~·
dupllcatl.,. and o.,.r-lapplng r-egulatlons on lndustr-y enfor-cecl by se..,.r-al state and tederal 
agencies. Industry productivity 1111y Increase, as wel I as r-e.,.nue, and cost 'lll!ly deer-ease. 
costs to the fecl•ral go11ernmant fr-om this reeom111tndatlon 1111y deer-ease fr-om present le-..ls 
depending on the extent that dupllcatlon and 0111trlapplng regulatlons, and tnerr- ent~r-cement, 

Is el I ml natecl. 

) 

c. The long-term economic Impact of tnls r-ecomrrendatlon to tne Secr-etar-y would be 'Tl!lntenance of 
tne octocorals and tnelr- contr-lbutlon to o ... ral I marine llfe productivity and 't91ue. =r-esent 
data are Inadequate to determine the exact contribution octocorals provlje, but It Is belle-..d 
to be 1111jorsince as a group octocor-als are one of tne mst com110nspecies of cor-al. Costs to 
tne federal 30 ... r-nrnent fr-om tnls r-ecomrrendatlon to tne Secr-etar-y should be zero In tne snor-t 
term because of t~e adequate capacity of the existing 110nltorlng programs of se-..r-al state and 

fader-al agencies. 

9. Alter-natl ... ManagementMeasur-es 

1. The economic Impact of this measure woulj be the l111Posltlon of unnec:essar-y r-agulatlons on lndustr-y 
and the public, as wel I as Iner-eased costs to the feeler-al go,..rnment for enforcement. Industry 
(see F"f' Section 9.0l would be burdened .Ith r-agulatlon which Is presently unsuppartable wltn tne 
best avellable scientific data (except for stony corals and sea fans>. Further1TDre, the :masur-e 
Implies some 1e ... 1 of har--..st for coral species, which Is contr-ary to the OY for coral and coral 
r-eefs. Enforcement costs for- this measure and other- alternatl11e •asures are discussed ~•low In 
Section I'I. C. 

2. This measure was r-ejected because its l~plementatlon would ha.,. been a r-ecornrrendatlon for- r-esear­
to tne Secretary. This rneasur-e is co-.er-ed In Proposed ~anagernent ~•asure 6. c. 

3. This "ll&asur-ewas r-ejected because Its l~plernentatlon by the Councils Is not consistent with their­
author I ty. The measure Is a r-ecomrrendati on to the Secretary and Is co-..red In Proposed 
~anagernent ~easure 6. ~. 

4. This measure would ha,.. r-esultecl In unknown and possibly ad't9rse effects on coral and coral r-eef 
productivity. Data Is not adequate to J.jentlfy par1"icular species, exc·eptlng oc1"ocorals, for a 
1"r-lal flsher-y. The restr-lc1"1ons of a tr-ial fishery, Including some form of limited entr-y and/or- an 
o't9ral I al location, may discourage Industry participation. :osts to tne feeler-al 30-..r-nrnent may oe 
subst5ntial for enforcing the r-estrlctions of a trial flsher-y depending on the r-ange of the 
fishery, number of participants, the tnr-eat to the r-esource fr-om o-..rflshlng, and the dur-atlon of 
a trial fishery. 

5. The l111Pact ~f this •asure woulj be the exploitation of a type of stony coral, a species .1tn a 
zero harwst le..,.1. Although the nar-.est ot rose coral Is presently unregulated !n tne FCZ, rn 
1976 Florid~ prohibited har ... st In Its t~rr-ltorlal waters and possession ot r-ose coral. Since 
alll'DST al I the r-ose coral Is located •off of =1orlda, for al I ;,ractlcal purposes tnere rs no 
flsher-y at present. Adoption of tnls .i,easur-e would create enforcement dltfleultles for- the state 
and an Inconsistency with the JY specification tor stony corals. 

6. The ll!lpaCTot the No Action alter-nati·~ •ould be potential loss In coral and coral r-eet produc­
tivity and destr-uctlon of tne resource ·nr-ough aliOldable man-madeand natural causes. Loss of t~e 
r-esour-ces' productivity woulj jeopar-jize at least a part of the S300 ml I llon In annual :>eneflts t~ 
Important marine ti sher-I es and sever-al mil lion dollars In economic activity to nonconsumptf-.e 
activities, r.e., diving and sl_;htseei,g. 



with the possibility of unregulated har-..sts In the FCZ, the resource appears to be under an unac• 
ceptable blologlc:al risk. The No Action alter-natl-.. does not comply with the Intent of "'FCMAand 
National Standard one because It would al low an activity which would result In o-.erflshlng. 

fncr ... ntal costs to Industry (marine fisheries), the public, and go-.ernment woufj rnaan t~e ;ra• 
dual loss In re-.enue, recreational participation, and taxes from decreased coral and coral reef 

product I vi ty. 

7. A. fhe Impact of this measire would be an unnecessary regulation and an Increase In costs to t~e 
federal go-.ernment for enforCM1ent. Sand Key and Sambo Reefs are not Included as HAPCs 
because of their similarity and proximity to other HAPCs In the Flor-Ida Reef tract and t>ecause 
they are located In the terrltorlal sea. 

e. rhe Impact of this 1119asure would be an unnecessary regulation and an r·ncrease In costs to •,e 
federal go.,.rnment for enforcement. All911able data are Insufficient to neke a recom1111ndation 
at this tllll9 for Inclusion as an HAPC. 

c. n,e Impact of this maasire would be an unnecessary restriction of gear- where It might ~ used 
wltnout significant :3al!lllgeto coral. Only llllljor, representatl.,. areas of the coral are 
Included In the restricted areas designated as the HAPCs. 

D. Special measures were rejected after L0041 Key was designated as a Natlonal Marine Sanctuary 
under ~OAA1 s CZM program. 

B. The Impacts of this measire would be an unnecessary regulation by the federal 30.,.rnment, a regu• 
latory burden on Industry, and an Increase In costs to the federal 30.,.rnment tor enforcement. 
~nforcament Itself 1111ybe dlftlcult slice the State of Florlda has no regulations co-.erlng the 
har.,.st of octocorals.l fhe avallable data do not support restrictions on user groups pr_. 
sently (except In HAPCs), and Proposed "lanagernent Measire J. B.Cc) co-..rs the potential for 
excess,.,. local har ... sts. Under this measure permit holders, estimated at 40 to 50, would be sub­
ject to l!lllndatory statistical reporting; at $25 annually per respondent, cost to the federal 
go11ernment would be Sl,000 to Sl,250. Processing of permits would cost S10 each. 

c. Comparison of the l"!?acts of the Proposed and Alternate Measures 

Anong three management regimes e1111luated, I.e., the preferred, the alter-natl.,., and No Action, the 
~refer-red management reglnw protects the resource and maintains Its productivity best of al I, mini­
mizes the regulatory burden on the Industry and public, and minimizes costs to the Industry, public, 
and go ... rnment. 

1. Proposed Measures 

The Proposed Measures are the Counclls 1 approach to achieving the Ft-Ps objectf.,.s, and to be con­
sistent with MFCMA,the Natlonal Standards, and ot~er applicable la• and policies (such as=• o. 12291>. 
The proposed management maasires wlll hel~ to maintain coral and coral reef ~roductlvlty for noncon­
sumptl.,. as well as consu,..,tl ... uses. In addition to a large but unquantifiable esthetlc -.elue to 
coral, It ser.,.s as a vital habitat area to sa-.eral commercially• and recreational ly-lmportant tMrine 
species; without the coral habitat, the continuation ot fisheries tor tnese species would be In 
jeopardy. These fisheries and assocl~t'9d annual economic 1191ues are If steel directly below. 
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Fisheries Dependent on Coral Habitat 

Sector Annual ·,aI ue2 
Fisher:! ~ 

Guif and South Atlantic Comrmrcl al s 16 million SpJny lobster 
Recreational 

shrimp Gulf and South Atlantic Comnar-cl al s 25 ml I I Ion 0 ink and rock 

Gulf Comrmr-clal s 15 mllllonRut Fish 
SIOO mlI I IonReef Fish Guif Recreational 

Fish Sout'1 Atlantic Comnar-clal s 4 mlI I Ion : 1977) Reef 
South Atlantic Recr-eatlonal Sl35 mlI I Ion C 1975)~eef Fl sh 

TOTAL S295 ml I 11 on 

Source: Respectl-.e F~s. 

The exception Is that the state prohibits har--.est and possession of sea fans, as the F1-P proposes 
(except for- research and education). 

2 Commar-clal 1191ues are at ex.,.ssel le"'81 only. 

While the total 119lue of these species cannot be attributed to the presence of coral and coral reefs 
the reefs do ser-.,.. as Important sources of ~abltat for- these species. 

In addition to the nonconsu,nptl-.e values, there Is also tne economic activity generated tnr-ough divi,c;; 
. (SCUBA and snorkel Ing) throughout the management area and through sightseeing (e.g., glass-oottom 
boats). Although It Is di fflcult to estimate pr-eel se dollar amounts attributable to coral and coral 
reefs, almost half of all dl.,..r-s sur.,..yed (Sl(in 01-.er Sur119y, 1977> do so for rut exploration; 
Flor-Ida Is one of the top two states with the most nuntier of dl-.ers; the a-.er-age total ln-.estment and 
a..er-age annual trip expenditures by a di...,,. was S942 and S646, respectl-.ely (Skfn 01118r Sur-119y, 1977). 
Cn.:.-ter--boat act I vi t I es are a I so I ,nportant economl ca I I y and are descr- I bed In deta II In F"'P Section 
9. 1.2. 1. Fina! ly, tne 1o111lue of har ... sted octocor-als Is bel le-.ed to range between Sl5,000 and S25,'.l00 
annually CF'-P Section 9.1.1.2). 

Cost of tne preferred rnenageNnt measures Include a rneximum of Sl,700 and Sl80 for- statistical 
reporting and processing of permits, respecti119ly; In addition, there Is a potential cost of S222,653 
for enforcement, to be conducted by IIIMFS, u.s. :oast '.iuard, and state agencies where c000er-ati119 
agreements already exist. This Is the estimated cost of ful I scale enforcement If a sufficient le\191 
of funding and enforcement \18SSels were all8il.aole. ·11hlche119r management regime Is selected, de-.elop­
nant costs tor- this F1-P ha ... a·1ready occur-r-ea. These costs are a00roxlrnetely SJ00,000 oy both 
Councl Is. 

The 1,npacts of the proposed measures. according to the criteria listed abo\19 In Section I 11. A, are 
'"dlcated In Table 1. 

2. Alternate Measures 

The a I tern ate measures, Inc I ud l ng No Act I on, do not ;ir-otect the resource and tne hab I tat va I ue i -r :r­
vl des to l~ortant marine fisheries. Sxis-ri,g scientific information woull not support ~nr-egulatea 



Figure 1. Option I - Proposed shelf-edge Oculina Coral Reef 

Habitat Area of Particular Concern (HAPC} off 

. central eastern Florida. (Triangle= Oculina 

coral reef bank, 17-25 m relief: x a coral 

thicket: dot a ·colonies of live coral). 
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Table I. SunwMry of Economic lftl)acts of the Proposed Mdnagement Medsurus 

Proposed 
Manageiwnt 
Measure Price Supply Ellflloyment Rewnues Product I vi ty 

lnternatlondl 
hll)act 

Mcsrkt1t 
Structure 

Go11&rn1111tnt 
Costs 

Recreational 
Participation 

I. A. 0 0 llli)lntdln maintain 40 - 50 hours 
reporting 

0 0 o' Mlntoln 

B. 0 0 0 0 18 hours 
reporting 0 0 "80 0 

Statlstlcdl Rt1portlng $1,450 - "· 700 

2. See·Mudsure 5 !Jttlow 

}. A. 0 0 0 0 0 0 0 0 0 

ll.(a) 0 0 0 0 nulntdln 0 0 See 4 maintain 

lb) 0 0 0 0 sl lght Increase 0 
In sorting time 

0 See 4 0 

(c) llldY decrease may Increase may lncredse may Increase uncertain 0 0 See 4 0 

4. 0 0 nulntdln l!kllntaln nulntaln 0 0 "16, 5002 maintain 

5. A. 0 0 l!kllntdln maintain maintain; large 0 
11&ssels 1a1st use 
other sl tes for 
anchoring 

0 See 5.b aalntaln 



(. 

ldlllu I (contd. J Sulllllldry of lcunomlc l~acts ol the Pruposod Mdlld!Jumunt Mudsun.ts 

-
Provosed 

Mandgemant lnterndtlondl Market Gowrnment Recreat londl 

Measure Price 

5. B. 0 

Su.ee!t. 

0 

£~ment 

malntdln 

~e\18nUB!"> 

nulntdln 

Product I vi ty 

malntdln 

IIIJlact 

0 

Structure Costs Part Icl p_at1011 

0 2165,268 11111lntc1ln 

c. 0 0 1mlntdln malntdln malntdln 0 0 ' I 25, 1652 

6. A. 0 0 maintain malntdln maintain 0 0 _3 nialntc1ln 

B. 0 0 0 0 possible reduction 0 0 possibly 0 

of reguldtlons reduce 

c. 0 0 maintain malntdln malntdln 0 0 0 malntdln 

---
;;o 
.......
;:o 

.....0 

w 

 
SumrMr'J' 111cSlnt.:1ln 5U - 66 hours 1180 permit costs 

 annud I re 118nues reporting 11,450 - 11,700 statlstlcal revortln!J 

of o\18r 1300 

ml I I Ion 1222,683 enforce1119nt 2 

1224,31} - 1224,56} 

Assumus dual-perml t !>'J'Stum wl th 1-IJ~ dS Re!JIOndl Olrector 1 s duslgneu. 

2 federdl governmant ,mfor<;e1111:1nt; source; c. fuss, Ldw Entorce1111:1nt Ui vision, NMfS, St. Petersburg, florldd, March }I, 196l. lstlffkltes above under 

SBj.ldfdte 1111:1dsuresare for Codst Guard onl'J'. NMf5 estl111<1te Is 115,750. 

1 Devonds on the a val labl i I tv of funds and scove ol program. 

.,, 



Table 2. SulNllilry of Economic llll)acts of the Al ternat I w Mcs1i..1~umantMedsunts 

Management International Market Gowrn-nt Recreational 
Measure 

I. 

Price 

possibly 

Suee 1l E!!flOlment Rewnues Product I vi t~ •~act Structure Casts Partlcleatlan 

possibly possibly posslbly decrease; 11Dre uncertdln tend ta _I uncertain 
Increase decrease decrease decrease regulation cancentrdte 

2. 0 0 0 0 posslbly 0 0 _2 uncertain 
malntdln 

l. 0 0 111alntaln malntdln 1Mlntaln 0 0 _2 111a1lntaln 

4. uncurtdln uncttrtaln uncertain uncertain uncertain; 11Dre 0 uncertain _I uncertain 
n:1gulatlon 

. 

. 5. pos~lt,ly possibly posslt,ly posslbly short-term 0 0 -' uncertain 
decrease Increase Increase Increase Increase; long-

term negat I w 

6. passlbly posslbly uncertain rl sk las Ing r I sk of aver- uncertain uncertain _I dttcrease 
decrease Increase rewnue from harvest 

dependent ia:irlne 
fisheries, '300 
mllllon annually 

1. A. uncertain uncertdln uncttrtaln uncertain possibly main- 0 uncertain _I uncertain 
taln; 1110re 
regulation 

;;o .....
;;o 
I ...

.i:,. 



Table 2 (contd.) Sum1Mry of Economic lq,acts of the Al h1rndt I w Mdnd!Jom1rntMttdsurus 

Management lnterndtlonal Market Gowr·nmant Recreat Iona I 
Measure Price Supply Eq>loymant Hewnues Product I vi ty lq>dCt Structure .Costs Participation 

7. B. uncertdln uncertain uncertain uncertain possibly main- 0 uncerfdln _I uncertdln 
tdln; rore 
reguldtlon 

c. uncertdln uncertdln uncertdln uncertain poss I bl y llldln- 0 uncertdln _! uncertain 
tdln; mortt 
regulation 

I). uncorfdln un ... urtdln unct1rtdln uncertdln posslbly main- 0 uncertain _, uncertain 
taln; moro 
regulation 

8. 0 0 0 0 IIVre regulation; 0 uncertain 11,000 - I 1, 125 uncertdln 
40 - 50 hours report Ing costs; 
report Ing 1400 - 1500 tor 

permits; plus 
enforcement 

Sulllllldry risk of losln!J 40 - 50 hours ,~01,0U llldl<lmum 

value ot related reporting burden; In costs to 
llldrlne fisheries; more regulation fttderal gowrnmttnt 
1300 ml I I Ion per 
year 

Entorcemunt cost of ll99, )88. Source: C. ~us:., NMIS, Apr11, 191ll. 

2 1Jepu111lt111t0,1 lt1wl and aval labl 11ty of funding. 

....... ::0 

::0 

...... i 

U1 



tlsnlng or even trlal fisheries for an lndeterlmlnate number of species. Any short-tenn benefits tran 
Increased harvest to coral would be greatly exceeded by decllnes In landings and value ot coral• 
dependent marine fisheries. The No Action alt9f"'natlve In partlcular would expose coral and coral 
reefs to lndl scrlmlnate destruction by canmerclal and amateur collectors. 

The costs of the alternative measures are greater than those ot the preferred meastres. The cost ot 
the No Action alternatlve In particular Is the risk of loslng the value ot coral•deoendent marine 
fisheries and other actlvlfles, upwards ot S300 mll lion annually. This loss would be felt by the 
Industry and publlc. Costs of the alternate measures, excluding No Action, Include up to S500 for 
processing ot pennlts, up to Sl,250 for statistical reporting, and S299,388 for enforc1111ent; the 
entorcanent estimate ls-the best estimate since the alternative measures are generally more restric­
t Ive and reaul re more regul at Ions than the proposed measures. Al ternatlve RiP devel op1119nt costs of 
S300,000 would stll I be appl feeble In the No Action alternative. 

The Impact of the alternative measures, according to the criteria fisted above In Section 111. A, are 
Indicated In Table 2. 

D. ?aoerwork Reduction Act (44 u.s.c. 350 at sea.> 

The proposed manag9111entmeasUl"eSwll I not Increase the reporting burden for canmerclal, scientific, 
and educatlonal users slgnlflcantly, or over present amounts (Florida reaulres re00rtlng of Its P91"ffllt 
holders, and FD~ may be the Regional Director's deslgnee>. The major change wll I be a shift fran 
volun'l'ary to mandatory reoortlng and 'l'he add I tion of needed lnfol"fflatlon. Actual costs and re00rtlng 
burdens are Indicated In Measure I, Section IV, A. 

E. Reaulatory Flexlbll lty Act (5 u.s.c. 501 et sea.I 

A review of this F'-P indicates that there wll I be no significant econ011fc Impacts fr011 Its lmpl911en• 
'l'atlon on smal I business entitles· In the coral and coral reef fishery, or other related fisheries. 
The statlstlcal re00rtlng and pel"ffllt reauiranen'l's are not major imPediments to business activity and, 
in almost al I cases, the reaulr1111ents are al ready In place through State of Florida regulations. 

The proposed rule was publ I shed In the Federal Reqlster (48 FR 39255> for a period from August 30, 
1983, through October 14, 1983. No comments were received from smal I businesses objecting to this 
pr000sed ru I e. Oue to the absence of neg at Ive com1119nts fr-om smaI I businesses, NOAAcone I udes t.,at 
'l'his rule wil I not have an adverse Impact on smal I businesses. 

F. Detannlnatlon of Major/Minor Rule 

This F"P Is a minor rule under the Interim aul1allnes established on June 17, 1981, by t.,e Office of 
the Assistant Administrator for Fisheries. This detennlnation of a minor rule for this F'-P Is based 
on the Insignificant Impacts as a result of tnis F'-P on the fol lowing criteria: 

t') Increase In the total CC • ,. 01" pl" I c e of goods of S5 ml I I Ion per year; 
2) Increase In cost or prices of ten percent or more: 
3) adverse Impact on c0111petl tlon; 
4) adverse Impact on e,np I oy1119n t;
5) adverse Impact on I nves1'ment: 
6) adverse Impact on productivity: 
7) adverse impact on exports. 

RIR•l6 
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APPENDIXL. SLM4ARY OF'PUil.IC ctM£NT 

Thia ~ix sutaarizn tntillany an the draft FMP/EIS at five public hearings or subllitted by letter 
to the Councils .,d the National Marine risheriea Service. Sc:11e letters fr011 uaociations .,d agen-
ciea are included in this app.,dix. 

Appropriate reeponse• to the coiaenta have been provided herein by the Councils. 

Oculina S.,k HAPC 

(1) CC11111ent:A portion of the Oculina coral bank off r1orida'• central east coast should be included 
as a HAPC with special regulations to protect the coral fr011 dallage from fishing gear. 

(2) C01111ent: The boundary lines should exclude adjacent scallop fishing grounds which extend to 
about J9 fathonts. 

(J) C01111ent: Bott011 longlinea .,d fish traps are not set an coral where there is danger of gear loH 
but are set in cloae proxi11ity. 

(4) C01111ent:A proposed area of J90 nautical square 11ilee is too large because in IIIJCh of the araa 
prohibited gear can be used without ds11age to coral. 

(5) C0111•ent: Boundary of HAPC should be extended northward to off Daytona Beach where rough bott011 
may contain Oculina coral. 

(6) C0111111ent: Roller trawl fishermen avoid trawling over coral banks because of poHibility of gear 
loH, 

(7) Connent: Gear should not be prohibited without docu•ntation that it causn dallage in use. 

(8) C011111ent:Establistnent of• J90 square mile area in which fish trape are prohibited is discrt.i-
netory against c01111ercial fishing -,d thus violates National St.,dard 4. 

Response to C011111ents 1 through 8: The Councils have included u ., HAPC only • representative portion
of the Oculina B.,ks containing the highest known density of these coral thickets. Only gear types 
which are destructive of coral are prohibited in the four by 23 •ile area. Fisher11en ny use other 
gear for C01111ercial or recreational fishing. 

r1orida Middle Grounds HAPC 

(9) Ccnaent: The boundary of the HAPC is too large .,d includes substantial area where prohibited 
gear qy be ueed without d•••ge to coral. 

(10) C01111snt: Anchor dMage rtaY have 110re impact than dalllage inflicted by bott011 longlines. 

(U) C01111ent: The prohibition of bott0111 longlines and fish traps should be extended to all areas 
inside of 20 fatholl9 and to the "elbow" area off Tarpon Springs. 

Response to C011111ents9 through 11: The Councils have adjusted the boundaries of the HAPC to include
the high relief area containing coral and exclude areas where prohibited gear qy be used without 
ds•aging r.~rals. Anchor duage by 9111�11 vessels at this ti11~ appears to be within an acceptable 
level, .,c . :noring is al11ost easential in some fishing activities .,d for safe diving practices, 
Restriction · bottc:11 fishing gear i.n high use areas is 110re appropriately addrnsed in the reef fish 
plan. 

L-1 
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F'lowar Garden Bank• HAPC 

(12) c0111118nt: Concern that .,choring by vaaaals 111dar 100 feat in length ean damage coral.

Response: See response to C01111ent10. 

(lJ) c01111ent: The boundary of the HAPC would be batter defined br using geographic coordinates or a
depth contour as shown on navigational charts. 

Response: The boundary haa been changed accordingly to follow the 50 fath011 contour. 

(14) C01111ent: The plan and DEIS do not adequately address possible coral damage fr011 oil and gas 
develop111ent and exploration activities. 

Response: Lease agreements for oil and gas exploration and production issued by BLM stipulate 
measures and practices for the protection of corals. Additionally, the Environ11ental Protection 
Agency regulates discharge of materials that may be harmful to corals, While this plan proposes regu­
lations to prohibit destruction of stony corals, these agencies have 11ore effective control with 
authority to regulate nonfishing activities that may pose a threat to the coral. 

(15} C011111ent:Consider the use of mooring buoys to minifi1ize anchor damage to corals. 

Response: ~coring buoys were considered; however, the size and cost at the rlower Garden Banks plus 
damage potential fr011 tether chains far outweighed any benefit to be obtained, Restriction to 
anchoring by Sll � ller vessels was a more practical alternative. 

(16) C011ment: There should be no fishing on the flower Garden Banks. 

Response: The Councils found no indication of overfishing of fishes and thus do not restrict fishing 
exceiit gear detrimental to coral. 

(17) Canment: The lower portions of the flower Garden Banks (below 100 meters) should be included in 
the HAPCbecause of the presence of crinoids. 

~esponse: There may well be other fragile ecosyst1111s in need of s011e type of manag1111ent; however, the 
objectives of this fHP are necMsarily restricted to the management of corals. 

{18) COtMent: Include additional coral areas as HAPCs. 

Response: The FMP prohibits the taking or destruction of all stony corals .,d sea fana in the manage­
ment area. Additional special restrictions may apply in HAPCa. Areaa which 11t1at the criteria set 
forth in the FMP (Section 6,:3) 11ay be n0111inated for incluaion aa HAPCs by plan .-.ndnient. 

(11) C011111ent: HAPC� could be better managed as ~ational Marine Sanctuaries. 

(20) Cmment: The designation of HAPCs is a duplication of effort and thus violates ~ational Standard 7. 

Response to Comments 19 and 20:. The F'MP identifies coral habitats in the management area which meet 
the criteria set forth. Where manag~ment is provided by other agencies, no regulation is proposed 
through the fHP. In fact the Councils were in coordination with the Office of Coastal Zone Management 
during the developniant of Looe Key and Gray's Reef aa National Marine s.,ctuariea. This action 
assured that any 11anage111ant regime proposed to the Secretary would address the concerns of the 
Councils and OCZM. 



Per11lts 

(21> eoc-nt: Would trcplcal fish collectors need both Florida and NMFS permits to use chemleals to 
col lec:t fish? 

Response: Managemant lileas1.re4 In Sec:t I on 12.4 has been lll)d If I ed to reeanrrand that a con,pat Ible 
permit arrangemant be establlshed with the Florida Oepartmant of Natural ~•sources. 

(22> Co1111111nt: Would permits be Issued to al low rem::i"91 of stranded -..ssels on coral reefs?

Response: !14anagemant14easur-e 1, Section 12.4, prohibits the destruction of coral and coral reets. 
Indeed u.s. v. Alexander was brought about by the destruction of a portion of Looe ~ey during the 
sal 1ege of a grounded •,esse I• Wh II e no perm It arrangemant Is provided, prosecutor I al d I sc:ret I on •ou I~ 
be warranted In such Instances of una-.oldable loss of coral. 

(23> Com111tnt: The Issuance of permits tor scientific and educatlonal collec:tlon of stony corals and 
sea fans could result In a llmlted entry program. 

Response: The Councils ha-.e clarltled intent In guidelines for Issuing permits (Section 12.4, ~easure 2>. 

(24) Com111tnt: lllandatory reporting should be required of permit holders. 

Response: Section 12.4, ~asure 2, provides for this. 

(25) Comnent: The F"P is unnecessary, al I HN'Cs are either established or nominated Natlonal '4arlne 
Sanctuaries. 

<26) Commant: The states can better manage coral; federal managementis unnecessary • 

.Response to Com111tnts23 and 24: Section 4.0 has been revised to provide the Counclls 1 ratlonale 1, 
determining that management Is needed and justified. 

(27) Com111tnt: There Is no evidence to show that fishing gear prohibited in the HAF'Cs destroys or 
damages coral. 

Response: The scientific literature contains llttle documentation on the l~aet of fishing gear on 
coral, probably because It Is a basic assu,..,tlon. Section 6.2.1 (fishing> does cite some 1,stances 
of damage, howe"'9r. Because the Councils do not •lsh to restrict gear use unnecessarily, they ha\19 
confined such restriction to thl"N HAPCs. The boundaries ha-.e been reduced to Include a mlnl111Jm 
of bott011 flshable by the prohibited gear. 

(28) Comnant: BLM and OZCM are not protect 1-.e I,, the Gu If of '4exl co. 

Response: Eac~ agency has Its own authority and respcnslblllty. Section 12.4, ~asur-e 7, addresses 
coordination alll)ng the -.erlous agencies. 

(29) Co1111111nt:I nad -.ertent har-.est of cora I shou Id be reported. 

Response: Section 12.4, ~asure 3, requl~es the return to the •ater ot stony coral and sea fans t~ken 
Incl dentally In other fisheries •. Exception Is provided tor unsorted catches where no siJnlflcant 
alll)unt Is expected to be taken. 

http:lileas1.re


(30) Comnant: Howmeny enforcement o-.ertl lghts are Included in cost estitMtes? 

Response: Cost estl1111tes ••re based on 38 hours of flying tima, !Oma of ~hlch lilly be 1, rnulti;ur,ose 
patrols, '•••• closed shrl~ season, drug patrol, etc. 

(JI) Comnant: Fines for violation should be substantial enough to co.,.r e~ensl.,. enforcement :~s~s. 

Response: The ~FCMA provides for civil penalties not to exceed S25,000 for each offense. 

(32> Co11111Bnt: All ages of corals and each reefal ecosystem should be protected. 

Response: Section 12.4,.Measure I, prohibits the taking or destruction of stony corals and sea '3ns 
and coral reefs. 

L-4 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION VI 

I 201 ELM STREET 

CALL.AS, TEXAS 75270 

January ~G, 1982 
Mr. Wayne E. Swingle 
Executive Director 
Gulf of Mexico Fishery Management Council 
Lincoln Center, Suite 881 
5401 West Kennedy Boulevard 
Tampa, Florida .J3609 

Dear Mr. Swingle: 

We have completed our review of your Draft Environmental Impact State­
ment (EIS) for the Fishery Management Plan for Coral and Coral Reefs of 
the Gulf of Mexico and South Atlantic. Generally, the material reviewed 
was thorough and wel 1 prepared; however, the effects of oil and gas 
exploration on reef banks was discussed too briefly (see page 6-12). 
Additional information can be found in the "Preliminary Report: An 
Environmental Assessment of Drilling Fluids and Cutting Released onto 
the Outer Continental Shelf" ·preoared in 1981 by the Industrial Permits 
Branch and the Ocean Programs Branch of EPA in Washington, O.C. 

We classify your Draft EIS as L0-1. 5pecifica11y, we have no objections 
to the project as it relates to Environmental Protection Agency's (EPA) 
legislative mandates. The Statement contained sufficient information 
to adequately evaluate the possible environmental impact which could 
result from project implementation. Our classification will be published 
in the Federal Reoister in accordance with our responsibility to inform 
the public of o~vfews on proposed Federal actions under Section 309 
of the Clean Air Act. 

Definitions of the categories are provided on the enclosure. Our 
procedure is to categorize the EIS on both the environmental conse­
quences of the proposed action and on the adequacy of the EIS at the 
draft stage, wheneverpossible. 

We appreciated the opportunity to review the Draft EIS. Please send our 
office five (5) copies of the Final EIS at the same time it is sent to 
the Office of Federal Activities, U.S. Environmental Protection Agency,
Washington, D.C. 

Sincerely yours, 

J--. k Whittington, I 
~

P.E. 
Regional Administrator 

Enclosure' 
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LO- Lack of Obj!~:ions 
. } 

E?Ahas no objections to ~,e proposed ac:ion as ~!sc~~:ed in :~e 
impac~ stata~ent; or suggests only minor c~an;es in :~e :l"'::ose~ 

~ - ::wironrr:enta1 Reser·,atfons 

E?A has l"'eservations c~ncerning t!ie environmental eff:i::s of car:a'in 
aspects of the proposed ac:ion. E?A believes that fur:her s:udy of 
suggested alternatives or modifications is-re~uired and has as(ed t~e 
originating Federal agency to re-assess these aspec:ss 

E!J - E:wiror:menta11v Unsati sfac-::r·, 

~?A believes that the ~rccosed action is unsatisfac::rj ~ei:ause of i:s 
potentially ha~ful effei:~ on the envir:n~ent. ~~rt~er~ore, :~e ~~ency 
believes that the potential safeguards whic~ might ~e utiliz2d may not 
adequately protect t~e envircn~ent from hazards arising f~cm this ac~~on. 
The Agency recc!T'.i.ends that alternatives to the ~ction be analyzed further 
{including the possibility of no action at all)~ 

AIJE~UACYOF iriE !~PACT S7~ ~ENT 

Ca::~crv l - ~de~uate 

The draft impact stat:r.ent ace~uately sets f:r:h ~~e envir:nmental i~~a 
of the ~reposed project or ac:icn as well as a:ta~~ati~es r~as~nab1y
available to the project or ac:io~. 

C.a'te~or·,2 - !:isufficfe!'tt !nfoiiiaticn 

E?Abelieves the draft impact statsment does not ccntain sufficient 
infor~ation to assess fully ~ie envircn~~ntal imcact of t~e proposed
project or action. However, fr:rn t~e infc~at~on su:mit:ad~ t~e 
~gency is able to make a pre1iminary cetar.:tinat~on of t~e i~cac! 
on ~ie environment. EPAhas re~uested t~at t~e originator provice 
t.,e information that was not included in t~e draft sta~a!icnt~ 
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c..--:, ~ "' we11eves ... • . "h i.. a t th , e d rar. -. ;:::-;ac:. • .. s • .. a~a7.:n1. .... • :oes · not ace,::ua. • .. a 1y 
assess t~e environ~ental i~=ac~ cf t~e ~rop~ssd ,roj!ct er ac~ion,
0-

I 
•""a• 2 2 2
·-· J -

t 
• 
... 

' 
e s•a•·--nt 

.. 1. ;;, .: 
1·na"":J'T"

1.. - ~ w -- -= ;. - 1" ..t - nal -v•Qs - - I 
-=

- -
s--n

-
2 ;., iy 2 ·1a,· •• 0

aitar!"lati·,es. ihe :.cenc·, Mas l"'~cues:ei:
'- -- - I C..iJ 

;,. "
I -

. 
-nc=~-:~~ •-a -c•=n·~~·, ·"v•r-r:-=n·. 

::-:er: ~nfor~at~on and ana:·:sis
~ 

C 2 2 ... 

. s~~n-~a1 
-• I.I Ill': '-•e- rJ '--• 

-~v,·s,·on 
I. 

~e 
1i;. 

-a~=-~ 
':•• I w 1l11- lo..., l d -a--r~~..;.:, -- .._ n~ ._. -~s i)(. .:~~~~ __ ,,_,. -~~••5C.• -

Suo -- 1-t ,._ -, .• , - .... '-""'-••-Ii••~'--• -~a:--.:~- s•---:-c~--c:.~.: ... .~-,-_.:~r_:i-,·--
S-~•-~ent .,..,:.,;.&& • ,·s ass,·~n°~ 

_.;aw. _ 

2 2 2 ~a :• -•~ ,,.. 1,,,,.:0~-•-~or•,, •=: • w I II 
~o 

I 
~

-· 
-•n~ 

I ": 
~,·11 
-, W -e 

i&1___ 
~ o~ •-a

~rojec: or ac:1on, sines a basis ~ces not ;enerally exis: on 
I 

~Micj 
'•••-

to ~aka a ceta~ina:ion. 



....... 
. . . .
\ ,;-l'i' , 

 .. 
UNITED STATES DEPARTMENT OF COMMERCE 
NationalOceanic and Atfflctspll.,.ic Administration 
OFFICE OF COASTAL ZONE MANAGEMENT 
Wasn,ngton O C 20235 

t', 

CZ/SP/CC 

February 1, 1982 
,.-­-.- r t -) 
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TAMPA. FU)RJOAMJ9

Mr. Wayne E. Swingle 
Executive Direcior 
Gulf of Mexico Fishery Management Council 
Lincoln Center, Suite 881 
5401 West Kennedy Boulevard 
Tampa, Florida 33609 

Dear~$~ 

We have reviewed the draft Fishery Management Plan (FMP) for Coral 
Reef Resources (December 1981) and, in accordance with our established 
Memorandumof Understanding which provides for exchange of information 
and advice, we offer the following corrments. 

We are pleased that our previous co111T1ents on the FMP (February 2, 1981) 
were incorporated into this draft. For the most part, the FMP adequately 
and accurately describes the Offi"ce of Coastal Zone Management's (OCZM) 
role in managing national marine sanctuaries which complement the protection 
objectives of the FMP; .however, a few sections could be improved as follows: 

o page 2-4, section 2.7.5.b.d. To be consistent with descriptions of 
the other national marine sanctuaries, the description of Key Largo Coral Reef 
National Marine Sanctuary should be expanded to include location, area, and 
special management measures. I suggest the following: 

Key Largo Coral Reef National Marine Sanctuary. 
Designated in 1975, this sanctuary consists of 
a one hundred square nautical mile section of 
the upper Florida reef tract. Regulations prohibit, 
among other activities, removal or destruction of 
hard and soft corals within the boundaries of the 
sanctuary. 

o page 6-28, section 6.3. The description of Looe Key National Marine 
Sanctuary should include reference to sanctuary regulations to be consistent 
with descriptions of the other national marine sanctuaries. I suggest that 
the following sentence be inserted after (Antonius et al., 1978) in the 
second paragraph: 

-----
-'~!•. j 

-.._ ..__,.,--·:.. 

~ 
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In order to protect the reef's resources the 
following activities are prohibited: taking 
or damage to sanctuary resources, including
tropical fish and corals; spearfishing; using

. wire fish traps, poisons, or electric charges;
littering; and lobster trapping within the 
forereef area of the Sanctuary. 

o page 7-1, section 7. 1.2. Reference to Gray's Reef National Marine 
Sanctuary is not included. 

We appreciate the opportunity to comment on the coral FMP. We feel 
sure this cooperative exchange of ideas can only lead to more effective 
implementation of both our programs. 

Sincerely, 

JP~ 
Nancy Foster 
Deputy Di rector 
Sanctuary Programs Office 

~-8 



DEPARTMENTOF TRANSPORTATION 
UNITED STATES COAST GUARD 

MAILING ADDRESS: (G-0 
U.S. COAST GUARD t 
WASHINGTON. 0.C. 20513 

PHONl:(202) 755-ll~ 

A4:A-26 
• 16214 

FEBr r 1982 
•Mr. o. B. Lee, Chairman 
Gulf of Mexico Fishery Management Council 
Lincoln Center, Suite 881 
5401 w.Kennedy Boulevard 
Tampa, Florida 33609 

Dear Mr. Lee: 

The Draft Fishery Management Plan/Environmental Impact Statement (DFMP/EIS) 
for Coral and Coral Reefs dated November 1981 has been reviewed. The manage­
ment measures are straightforwarded and generally should offer no problems to 
enforcement. The measures outlined should not require extensive additional 
Coast Guard enforcement effort. 

It is understood that the general prohibition on taking coral will be enforced 
primarily at dockside by the NMFS and the Florida Department of Fish and 
Wildlife. Coast Guard enforcement will center around protection of the Flower 
Garden Banks and Florida Middle Grounds, habitats of particular concern. 
Enforcement in other areas will be incidental to enforcement of other FMPs and 
other laws. This will provide an efficient enforcement method at a moderate 
cost. 

The East and West Flower Garden Banks first described on pages 6-22 would be 
best described by geographic coordinates such as described below: 

The East and West Flower Garden Banks habitat of particular 
concern is that area described by rhumb lines connecting the 
following point �: 

Cl 21• 46 .S"N latitude, 93• 57 .o--wlongitude;
c2 21• 56 .O"N latitude, 9'.r 57 .o-w longitude;
c3 2S- 04 .O"N latitude, 93" 32.o-wlongitude; 
C4 27• 51 .O"N latitude, 93• 28 .O'w longitude; 
cs 21• 47 .O"N latitude, 93" 45.S'W longitude; 

21• 46 .S ... N Cl latitude, 93• 57 .o-w longitude. 

This will enable aircraft (the primary enforcement piatform) to easily 
determine whether or not vessels are inside the area. It will also 
simplify the navigation problem of vessels in the area. 

Since aircraft cannot determine the depth of water a vessel is actually 
in, it is recommended that water depth as a criteria for fishing and 
anchoring restrictions not be used. A depth contour such as the 50 
fathom (91.S m} contour as shown on navigational charts would be an 
appropriate limit • 

• 
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Subj: Coments on the Draft Fishery Management Plan/Environmental Impact 
Statement for Coral and Coral Reefs dated November 1981 

. )

In Section 13.10 the coats of Coast Guard enforcement have increased. 
Paragraph l.6 Cost of Patrols, is now $4440 per day using an average 
of 95 foot and 82 foot class patrol boats for a total of S106,500 for 
24 patrol days. Paragraph 2.b. Cost of patrols is now S1813 per hour 
using an average coat of HC-130, HC-131 and HH-JF helicopters for a 
total of $65,268 for 36 patrol hours. This total cost of enforcement 
of S171,828 reflects current fiscal year 1982 estimates of Coast Guard 
costs. 

The opportunity to comment on this DFMP/EIS is greatly appreciated. 
If you have any questions regarding this matter please contact 
LT Bill CHAPPELLof my staff at (202) 755-1155 commerical or-.FTS. 

Sincerely, 

~-Jl~~ 
B. F. THOMSON,III 
Commander, u.s. Coast Guard 
Chief, Fisheries Law Enforcement 

Branch 
By direction of the Commandant 

Copies to: 

SAFMC 
CCGD7 (oil) 
CCGD8 (oil) 
COMLANTAREA(Aol) 
NMFS, F/CMS 
~"MFS, F / CM:6 
NMFS SER 
COMDT, G-WS-1 

2 
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OFFICE OF THE SECRETARY 
WASHINGTON, O.C. 20240 
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In Reply Refer to ER 81/2660 

Wayne E. Swingie, Executive Director . 
Gulf of Mexico Fishery Management Council 
Lincoln Center, Suite 881 
5401 West Kennedy Boulevard 
Tampa, Florida 33609 

Dear Mr. Swingle: 

This is in response to the request for the Department of the 
Interior's comments on the draft Fishery Management Plan/
Environmental Impact Statement for Coral and Coral Reefs of 
the Gulf of Mexico and south Atlantic. We find the 
Management Plan/Impact Statement to be thorough and complete.
With few exceptions, it takes a reasonable view of offshore 
oil and gas activities and does not propose unnecessarily
strict prohibitions, even within designated Habitat Areas of 
Particular Concern (HAPC). 

We believe that under some circumstances the prohibitions are 
not strict enough. Since anchoring is the single most 
important cause of damage to coral areas, we recommend that 
anchoring from any size vessel be prohibited within the 
Flower Garden HAPC and within those portions of the Florida 
Middle Ground HAPC that our Bureau of Land Management (BLM) 
has designated as "No Activity Zones" (map enclosed). Other 
HAPC's might benefit from such a prohibition as well. This 
Department has commented several times during the development
of the Flower Garden Banks sanctuary propo.sal that anchoring 
damage from boats is our greatest concern. Our comments have 
stated that we believe the 100-foot vessel length restriction 
is too high and should be substantially lowered. We 
reiterate this concern and the concern that a mooring bouy 
system be required in the area. 

The discussion of BLM's and Interior's roles in protecting 
and managing coral resources recognizes the pioneering 
efforts we have made in funding studies and managing coral 
areas in the Gulf of Mexico. Since the court decision in 
U.S. v. Alexander, which held that BLM authority to protect 
coral was restricted to activities connected to the adminis­
tration of mineral leases, most coral and coral reefs are 
without management or protection. In general, because of the 
Alexande~ decision, BLM authority in this area has been 
negated.· To the degree there is a need for management 



.} 

action, we support efforts through the Fishery Management 
councils' plan to protect coral. 

specific Comments 

section 5.1. Information on, and classifications of, 
northern and northwestern Gulf of Mexico hard-bank 
communities could be enhanced considerably by using Texas 
A&M's five-volume report published in March 1981. It covers 
topographic highs from the Florida Middle Grounds to the 
Texas Hard Grounds. This is a continuation of BLM's study 
entitled "Northern Gulf of Mexico Topographic Features 
Study," Technical Report No. 81-2-T. 

Pages 6-19 and 6-20. Continental Shelf Associates, Inc., 
could be added to the tables on these pages for mapping 
topographic highs and "live bottoms" in the Gulf of Mexico 
and south Atlantic. This is a BLM-funded study, August 1980, 
entitled, "Video and Photographic Reconnaissance of Phleger 
and Sweet Banks, Northern Gulf of Mexico." 

Pages 6-23 and 6-24. A discussion should be included to 
describe how designation of the Flower Garden Banks as an 
HAPC and the protective measures proposed for them would 
change if the area is actually designated a National Marine 
Sanctuary. 

Again, we reiterate our concern that the 100-foot vessel 
length anchoring restriction is too high. · 

Page 6-28 The area for Fort Jefferson National Mouument 
should be corrected to read 64,657 acres. 

Page 6-32 to 6-35. The size of the Florida Middle Ground 
area (748 sq. miles) as deserving special management seems 
questionable. No justification is apparent as to why the 
entire area is critical or whether some smaller unit might be 
more deserving of special management protection. Also, the 
descriptions of the Florida Middle Grounds should be cited 
and listed in the "Literature Cited." 

Page 6-36. Depiction of the Key West National Wildlife 
Refuge in Figure 6-11 is inaccurate. The Refuge includes all 
except one island west of Key West to the Marquesas Keys (see 
enclosed map). Fish and Wildlife Service jurisdiction, 
however, includes only upland, not marine habitat. 

Page 6-39. The st~tement in the third paragraph that 
" ... recent OCS Sale No. 48 in the Gulf of Mexico ... 11 is in 
error; Sale 48 was a Pacific sale. Also, the reference cited 
(Bureau-of Land Management, 1978) is not in Section 17.0, 
11 Literature Cited." 

l.-12 
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Page 6-40. The National Natural Landmarks Program is listed 
as being administered by the 'Heritage Conservation and Recrea­
tion Service. The Heritage Conservation and Recreation Ser­
vice has been abolished and most of its programs have been 
transferred to the National Park Service, including the 
National Natural Landmarks Programs. · 

Page 7-2. The second paragraph under Fish and Wildlife Ser­
vice (FWS), DOI, should read "The FWS, under Department Man­
ual 655-1, is also involved ... 11 The Secretarial Order was 
a temporary measure, and the coordination procedure is now 
included in the DOI Manual. 

Page 7-9, 7.4.2. Flordia's CZM plan has been approved. 

Page 12-9. We enthusiastically support Measure 7. Because 
of the extensive nature of overlapping jurisdiction among
agencies that have roles in protecting coral, a system of 
coordination such as Memoranda of Understanding could serve a 
useful purpose. 

Page 17.1. Adams is listed incorrectly. He was with BLM 
before coming to Fish and Wildlife Service (FWS) over 2 
years ago. Likewise, Table 6-4 (page 6-19) should be changed 
to show that Adams is now with the FWS. 

Page 17-6.· The citation is incomplete for Davidson 1979. 

In summary, we support the Fishery Management Coun·cils' and 
National Marine Fisheries Service's proposal for management 
of coral and coral reef resources and thank you for the 
opportunity to review the EIS and Plan. 

Sincerely, 

/ . / 
-://I,/ ~c/f
{, lA •. G--t. //. 

q,
.. 
,,,~£t
" . 

~~ruce Blanchard, Director 
c.., Environmental Project Review 

Enclosure 

L-ll 
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SWGED-E 

DEPARTMENTOF THE ARMY 
GALVESTON DISUICT. CORPS OF ENGINEUS 

1'.0. IOX 1229 
GALVESTON. TEXAS 77553 

8 March 1982 

Mr. Wayne E. sw;ngle 
Executive D;rector 
Gulf of Mexico Fishery Management 

Council 
Lincoln Center, Suite 881 
5401 West Kennedy Boulevard 
Tampa, FL 33609 

. . . . . 
'·.;_.·•·.-,,-.....,, ......... : .•,

_,,.,,, '.,...,,,, 
., 

:: -= :· •·• ,, :-:~ ~t/'.•~'.•,~\:l'
·r....-. ....·.. ::~.-,~ :::~.3

Dear Mr. Swingle: 

·-;:;:/_;·,:.~ 

This is in response to letter from Ms. Joyce M. T. Wood dated 11 December 1981, 
which provided a copy of a Draft Environmental Impact Statement/Fishery 
ManagementPlan for Coral and Coral Reefs of the Gulf of Mex;co and South 
Atlantic, for review and colllnents. 

-
We have no corrments on the document. The opportunity to review the document 
is appreciated. 

WQ_~~ 
Sincerely,

JOSEPHC. TRAHAN 
Chief, Engineering Division 

Copy furnished: 
Ms. Joyce M. T. Wood 
Director 
Jffice of Ecology and 

Conservation 
U.S. Department of Conmerce 
Room 5813 
Washington, D.C. 20230 

L-14 



DEPARTMENT OF THE AIR FORCE · 
IIEGIONAL CIVIL ENGINEEII. EASTEIIN IIEGION (HQ AP'ESC) 

Ill TITLS � UILDING, JO l"ltYOlt STltSST, l,W. 
ATLANTA, GSOltGIA JOSOS 

~OV2 

•4.,� JCCT: 
2eviev of t::e ::raft ?is::er:r '.•!anag~ent ?lan .::nviror.men':al !:::-;:act State~en-: 
(::::s) :'or Coral and Coral ~eefs of the Gulf cf '.•!exico and South Atlantic 

TO• ~ul.f of :-rexico ?ishery :-!anagement Co~cil 
Attn: :•!r. 'tlayne :=;.Swing2.e 
:::xecutive Jirector 
:.incoln Center 
54.Jl ",lest Kennedy :3cule·.·ard 
3ui'!".e 831 
~~pa, :'lorida 33609 

l. ·,1e ::ave reviewed the sub.~ect ::rs and :i.ave the foiloving coi:::ments: 

a. :evelcpt1er:.t of a :~isher:r :::ana_;e?:1en1: plan for the area described in 
t~e ~e~crandu.~ attached -:o the s~tject EIS will not adversely affect 
no~al Air :orce operations in t::e :loriia area. 

.... Shculi it tecc:::e necessary to .search for and retrieve dowt:.ed 
aircra:'"; or :Jt::er Ai:- :c:-ce e-::_~:.;::-.ent :.n t:-.e described area ve reserve 
-:::.e r:.g:ct to carr-.r out ar:.y··neces.sa!""J :..nde!"'..-ater search and salvage 
~;era~::~s :~ ~~e i~~e~es:s :~ ~~::cnal defe~se. 

2. :::a."'-~you for tte o-;:port"u.ni t:,· to reYiev this ::..:.:::. Our t:oint of 
cor.-:s.ct i.s ~fr. riin.fred :;.. '.:odson, :o::-.::iercial telephone (404.) 221-6821/ 
6776 or :'I'S: 242-6821/6776. 

r."'t:!"''l·"
_ • .,..,1 .. 

- ....., c:,~,!,.. ~.:J ..t • ...,_ •• ~ 

.C:i:. ef 
~~vir~~~ental ?lanning Division 

:y to: CS).:£/::::::,; 
6550 A3:•i/''JE'2/ 
·;3 'JOC/:,'.s • ~·iood 
3ou~t Atla.~tic ?isher-J 

Council/Mr. ·3-ould 
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HARBOR BRANCH FOUNDATION, INC. 
UNlt ,0111 e IUI 1, IOX Ill • l'OIIT ,illlCI. l'LOIIIDA 33450, U.S.A. • l0S/'H·2'0C 

January 8, 1982 

Mr. Wayne E. Swingle 
Executive Director 
Gulf of Mexico Fishery Management Council 
Lincoln Center, Suite 881 
5401 West Kennedy Blvd. 
Tampa, Florida 33609 

i 'AN15 ~~ 
~ ~ 

r-"i,. .\~ / 
. <f.4/4r,i:~ 

Dear Mr. Swingle: 

Once again I urge the Gulf of Mexico and Sou Atlantic 
Fishery Managenent Councils to accept the shelf-edge Oculina 
coral reefs off central eastern Florida as a Habitat Area of 
Particular Concern (n.APC) in their Coral and Coral.Reef 
Fishery Management ·Plan. This reef system is a major coral 
habitat, satisfying nearly all criteria for the identifica­
tion of a HAPC, and its inclusion is necessary if all major 
coral community types are to be represented as HAPCs within 
the management area. I respectfully resubmit the nomination 
of the sheif-edge Oculir.a coral reefs as a HAPC. This 

··nomination is enclosed as a separate report. 

In accordance with the National Environmental Policy 
Act of 1969, I have ·reviewed the Draft Environmental Impact 
Statement/Fishery Management Plan for Coral and Coral Reefs 
of the Gulf of Mexico and South Atlantic (December, 1981 
~raft) and offer the following comments: 

1) page 5-9, Table 5-3: Oculina varicosa Lesueur - known 
as far north as Cape Hacceras, Norch Carolina from 
subtidal to 152 m (Reed, 1980b). Known from West 
Indies and St. Tho~as, Virgin Islands (Verrill, 1901; 
Quelch, 1886). 

2) page 5-16, Fig. 5-4: Include shelf-edge Oculina banks 
as a prominent feature from Fort Pierce to Cape 
Canaveral, Florida along the 80° longitude (see
attached Fig.). 

3) page 5-17, 2nd paragraph: Oculina specimens collected 
from Gray's Reef have been icien:i:ied as o. varicosa 
( specimen on J.oa.n ===~!-!s. A. Edwards, Skidaway 
Institute Ccear.c;=a~~y, GA, identified by J.K. Reed, 
Harbor Branch Fo1.::idatior.).' 
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Wayne E. Swingle 
January 8, 1982 
Page three 

First of all, the denial based on the large area of the 
banks is inconsistent with the presently accepted 
HAPCse Three options of an Oculina HAPC were proposed 
in my letter of November 18, 1980, to the Gulf of 
Mexico and South Atlantic Fishery Management Councils 
and consisted of areas covering 576, 366, and 92 n mi2. 

·This third option is well within the size limits of the 
HAPCs which include the Middle Grounds covering 74~ n 
mi2 and the Key Largo Coral Reef covering 100 n mi. 

\. 

Secondly, the denial stating that the only potential 
threat is from roller trawls is incorrect. Other 
potential impacts include OCS oil and gas exploration 
and development, bottom longlines, traps, the discharge 
of substances (since the banks are along major shippi~g 
routes), anchors (lost anchor lines have been observed 
from submersibles on these banks), and other types of 
unregulated dredge and trawl gear. 

11) page 17~19: add -
Reed, J.K. 1981. In situ growth rates of 

scleractinian coral Oculinavaricosa occurring' with 
zooxanthellae on 6-m reefs and without on 80-m banks. 
Proceedings Fourth Intero Coral Reef Symposium, Manila 
Philippines, May, 1981. 

Reed, J.K., R.H~ Gore, L.E. Scotto, and K.A. Wilson. 
1982. (In press). Community composition, structure, 

.areal and t_ropr.ic relationships of decapods associated 
with shallow- and deep-water Oculina varicosa coral 
reefs. Bulletin Marine Science 32(3). 

12) page C-3, Appendix C: "A. danae Aaassiz" should read 
•_!. danae Agassiz". 

13) page H-1, 2nd paragraph, 9th line: "scraped to dept~s 
of 203 mm" is incorrec1:, possibly should read "2-3 mm". 

14) page I-2, section 1.3, 1st paragraph, 3rd line: 
•deeeer waters" should read "deeper waters". 

Sincerely, 

«Kf~ho~nK. Reed -

/SC 

cc: ~ance Leary 
Robert Mahcod 
David Gould 
Joyce M.Te Wood 
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NOMINATION OF A HABITAT AREA OF PARTICULAR CONCERN (HAPC) 

NOMINATEDBY: 

John K. Reed 
Route l, Box 196 

Fort Pierce, Florida 33450 
Phone (305) 465-2400 

SITE NOMINATED: 

Shelf-edge Oculina coral reefs off central eastern 

Florida. This includes banks, thickets and rubble zones of 

the scleractinian Oculina varicosa. The banks consist of 

Oculina colonies growing up to 1.5 m high, hundreds of feet 

long, and capping pinnacles up to 2S min relief at depths 

of 70-100 m. 

GEOGBAPHICLOCATION: 

--One of the following .options is suggested: 

l) --option I -· 27°30 'N to 28°35 'N and 7f 0 56 •w to so0 02 .. w; 
26S x 6 n mi; 390 n 

' 
nµ (see Fig. 1). ~his area contains all 

the presently mapped shelf-edge Oculina banks (17-25 m 

relief), -major Oculina thickets and coral rubble pinnacles 

(up to 25 m relief). 

2) Option II - 27°30'N to 27°53'N and 79°S6'W to so•oo•w; 
2 23 x 4 n mi; 92 n mi {see Fig. 2). This area contains four 

{presently known) Oculina banks, several thickets, and coral 

rubble pinnaclese The area off Sebastian has very irregular 

topography of high relief. 

In addition, the longitudinal boundaries of either 

Options I or II could be based on bathymetric contours which 

~ould more precisely define the limits of the Oculina banks' 
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The greatest relief and densest coverage of Oculina 

coral, however, is in the area of the proposed HAPC off 

central eastern Florida. 

l.b. Oculina varicosa is endemic to the management 

area (Table 5-3, Draft FMP/EIS for Coral and Coral Reefs, 

1981). The banks of Oculina, however, occur·exclusively in 

the region off eastern Florida although thickets and 

isolated colonies occur elsewhere. 

The precious black coral Cirrhipathes (£. liltkeni, 

£· desbonii) are abundant within the proposed HAPC. 

l.c. The shelf-edge Oculina reefs are a unique 

ecosystem.· They are monospecific, comprised of a single 

species of colonial coral, and form delicately branched 

bushes l.S min. height, hundreds of feet long, and covering 

hills and.pinnacles with 25 m relief. These are the only 

known banks comprised of monospecific colonial coral that 

occur on the continental shelf(< 200 m depth) anywhere in 

the U.SaA. The deep-water ahermatypic coral Lophelia 

prolifera forms banks at much greater depths of 420 to 869 m 

~n the Blake Plateau and in the Gulf of Mexico (Stetson et 

al., 1962; Moore and Bullis, 1960). 

The shelf-edge Oculina reefs are part of a system of 

topographical highs (discontinuous hills, pinnacles, and 

ridges) which stretches from Florida to North Carolina, but 

greatest relief and densest coral coverage is off Florida. 

Surrounding the coral capped pinnacles, the bottom is 
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following scientific studies are completed or presently 

underway: Ecosystem research - The macroinvertebrates that 

are directly associated with Oculina were sampled 

quantitatively every 2-3 months for one year. dundreds of 

species (see al:>ove) occur in dense populations on and among 

the coral branches. Over 2000 individual invertebrates were 

found en a single, 27 em diameter colony. The community 

structure, areal and trophic relationships are being 

analyzed in addition to the effects of various envi­

ronmental para.meters on the community (see Reed .!,S !l:_., in 

press). 

Species specific research - Studies are continuing on the 

-growth rates of Oculina and the effects of various 

environmental parameters (Reed, 1981). Basically the coral 

~s extremely slow growing at an average l.6 cm/year. 

Studies are underway on breeding behavior and feeding.habits 

cf several of the grouper species .including gag and scamp 

~hich depend on this coral habitat (R. Jones, G. Gilmore, 

EBF). Several papers have worked up the larval life 

histories of various species of decapod crustacea collected 

' ~rem the Oculina (see Scotto and Gore, in press: Gore, 1979: 

Gore ~ .!!•, 1981: Wilson, 1980; Andrys2:ak and Gore, .in 

press). The larval history of a sipunculid worm, Gol!incia 

misakiana, associated with the coral was described by Rice 

(1981). Miller and Pa~son (1979) desc:ibed a new subspecies 

of holothurian found en these reefs. 
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-)shelf; 6) the reasons the coral has faster linear growth 

rates in cooler, deeper water where it lacks -zooxanthellae 

than it does in shallcw water where it possesses zooxanthel­

lae; 7) the accretion ~ate of the reefs; 8) the health of 

the reefs, are they dying and what,caused the extensive 

areas of dead coral rubble. There are also questions as to 

the impact of offshore oil and gas development as well as 

the effects of trawlers and other fishing methods. 

2.b. The shelf-edge monospecific banks of Oculina 

coral are unlike any other reef system on the ccntinental 

shelf in the U.SoA. They demonstrate the building of 

deep-water pinnacles under cool and turbid conditions by a 

single species of coral which lacks zooxanthellae. (In 

shallow-water, however, O. varicosa possesss zooxanthellae 

.but only forms small, < 30· cm diameter colonies and does not 

£01:m thickets). From submersible observations it is 

~ostulated that individual hemispherical colonies coalesce 

to form long linear rows which grow into thickets and banks. 

Low relief hillocks may represent young bank formation. One 

16 m high bank was probed ~ith a rod to a depth of 3~7 m 

without hitting rock substrate .. Only coral debris and mud 

was encountered. 

The proposed sanc~~ary site is a unique region of 

topographical highs an= apparer.tly is a drowned reef and 

coastal region that-~as exposed during the last low sea 

level stand (10,COO - 14,000 B.P.) when the sea level was 

.apprci~icatcly SO m lc~er than present. The eastern most 
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(Draft FMP/EIS for Coral and Coral Reefs, 1981). The fauna 

associated with Oculina have both temperate and tropical 

affinities. Many of the decapod crustaceans _and fishes are 

eurythermic tropical species which can endure c~ld water 

(pers. comm., Dr. R.H. Gore, Smithsonian Inst.; G. Gilmore, 

HBF, respectively). 

3. Exploitation 

a. The black coral Cirrioathes liltkeni (and C. 

desbonii) which has potential commercial value (Appendix D, 

Draft FMP/EIS Coral and Coral Reefs, 1981) is abundant in 

the proposed HAPC. 

Specimens of Oculina spp. are also known to be sold in 

the marketplace such as shell shops for prices ranging from 

$1-3 for a 15 cm piece (Table 9-7, Draft FMP/EIS Coral and 

Coral Reefs, 1981) (It should be noted that Oculina 

-arbuscula, 2· diffusa and 2· varicosa are all quite similar 

in morphology and could be easily confused by wholesalers). 

Large pieces of 2•· varicosa are occasionally for sale in 

dive and bait shops along the east Florida coast. 

3.b. OCS oil and gas exploration and development have 

potential impacts on the proposed P~C. The Secretary of 

the Interior is now considering opening up the entire ocs 

area from Virginia to the Florida Keys for oil and gas 

leasing (pers. comm., M. Rinkle, OCS Representative to 

Governor of Florida and Chairman of BLM Technical Group .: .......... ,......

South Atlantic). 
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4. Recreation 
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a~ Grouper and snapper comn"iercial fishing off Florida 

is dependent on the shelf-edge reef system a• fishing, 

feeding, breeding and ~ursery gro~ndse Commercial finfish 

include scamp grouper, gag grouper, black sea bass, snowy 

grouper, red grouper, speckled hind, along with warsaw 

grouper, amberjack, red porgy, and red snapper (see 

Appendix 1 for scientific names)e 

Possible commercially important invertebrates include 

the delicate ivory tree coral, Oculina varicosa: black 

coral, Cirri~athes lutkeni: and squid, Illex oxvgonius. 

Illex sp. was seen to spawn on these reefs; previously its 

breeding grounds were unknown. Illex sp. is known to form 

.an important portion of the diet of sailfish (pers. comm., 

Dr~ B. Voss, Univ. Miami). 

Becreational finfish which utilize these shelf-edge 

reefs either as feeding and breeding grounds or migration 

pathways_include snapper, grouper, king mackeral, amberjack, 

little tunny, sailfish, wahoo, tiger shark and hammerhead 

(see Appendix l). 

Charter and private boats commonly fish this region ar.d 

sailfish tournaments are well known here. Actual catch 

statistics have not been compiled. 

4.b. The shelf-edge Oculina banks are a sul:Jmerged 

scenic area. The sight of pure white bushes of delicate 

coral growing in steep terraces on 25 m high hills with a 
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Studies on decapod crustacea from the Indian River region 
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(Brachyura: Hapalocarcinidae) and its familial position. J. 

Crustacean Biele 1(3). 
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Canyon made from a research submersible. Northeast Gulf 
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~oral banks occurring in deep water on the Blake Plateau. 
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Appendix l

Species list of fishes observed or collected on shelf-ed;e 

oculina reefs off central eastern Florida. 
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Species Cotmton Name 

MURAENIDE Morays 
Gymnothorax niqro~arginatus 
Muraena miliaris 

CLOPEIDAE Herrings 
Sardinella anc~ovia Spanish sardine 

SATRACHOIDIOAE Toadfishes 
Opsanus pardus 

SOLOCENTRIDAE Squirrelfishes 
Corniger spinosu• 
Holocentrus ascensionis 

SERAA.'UDAE Seabasses 
Centrocristis ocvurus Bank seabass 
C. phiiacel?hica- Rock seabass 
~- striata Black seabass 
Diplectrum for~osu.~ Sand perch 
Epinephelus acscensionis Rock hi.nd 
E .. drurnrnonahavi Speckled hind 
!'. itaJara - Jew fish 
!'. morio Red grouper 
E. nigritus Warsaw grouper 
!". niveatus Snowy grouper 
Hemanthias vivanus Red barber 
Holoanthias mart~nicensis 
Liopropoma euKrines Wrasse basslet 
Mycteroperca bonaci Black grouper 
M. microlepis Gag grouper 
R. phenax Scamp grouper 
~lectranthias carrucellus 

. serranus phoebe . Tattler 
!· subligarius Belted sandfish 

GRAM..'-fISTIDAE Soapfishes 
Rypticus maculatus
!• saponaceus 

PRIACANTHIDAE Bigeyes 
Priacanthus arenatus 
Pr~st.igenys aJ.ta 

APOGONIDAE Cardinal fishes 
Apogon pseudomaculatus 
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Species Common Name 

SCOMBRIDAE Mackerals and Tunas 
Acanthocvmbium solandri Wahoo 
Euthvnnus a!lec~era~~s 
Scom.beromorus cavaLla 
Scom.beromo~us maculacus -

Little tunny 
King mac:keral 
Spanish mackeral 

SCORPAENIDAE 
Neomerinthe hemingwayi 

Scorpionfishes 

Scor~aena brasiliensis 
!• dispar 

MOLIDAE Molas 
Mola mola ocean sunfish 

MOBCJLIOAE Mantas 
Manta birostris Atlantic manta 

CARCHARHINIDAE 
Gaieocerdo cuvier.i 

Requiem sharks 
Tiger shark 

SPHYRNIOAE Hammerhead sharks 
2Phyrna lewini Scalloped hammerhead 
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