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1. Name of Action: {x) Administrative

2. Description of Action:-

The proposed action is to adopt and implement a fishery management plan far coral and coral reefs
within the geographical area of authority of the South Atlantic and Gulf of Mexico Fiahary Management
Councils. The primary objective of this plan is to optimize benefits while conserving the management
unit. This goal is supported by specific objectives to generate sufficient data to assess the feasi-
bility of harvest of coral, to minimize adverse human impacts, to provide specisl managesent to par-
ticular habitat areass, to increase public awareness of the resource, and to provide a coordinated
management regime. Thie fishery plan covers over 400 species of coral distributed throughout the
management area. The size end diversity of this unit is exceedingly complex, including apecies
ranging from shallow water, muddy ssdiment sea whips to deepwater pracicus corals, snd from hard
bottom splitary speciss to outer benk resf corals. Among the most significsnt and unique stocks are
the Flowsr Garden Banks on the Texas/Louisisna outsr continental shelf snd the Flarida reef tract.
Elsewhere, much of the coral occurs in hard bottom communities where it contributes habitat and food
* to many other specias, with established recreational or commercisl value, e.g., snappsr, grouper,
ghrimp. In certain areas, particularly southern Florida, corals also help support importent busi-
nesses such as diving end charter-boats.

3. Date by Which Commsnts Must Be Received: SF» 1 51983




This integrated document contains all elementa of The Fishery Management Plan and Environmental Impact
Statement. To aid the reviewsr s teble of contents for the EIS elements im provided separately
referencing corresponding sections of the FMP.
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1.0 PREFACE

This fishery management plan for coral and coral reafs Is unique In many respects and should be
approached with that understanding. The management unlt Is composed of some 400 species, many of
which have no cammon names. Much of the descriptive material is necessarily technical, Data on
growth and potential production are scant, and 3 maximum sustainable yleld is incajculable. Harvest
presentiy is at a very low level, and the principal value of this resource is determined to be In non
consumptive usas, Such uses Inciude the use of coral as habltat by many other important recreational
and commerclal specles of fish and shellflshs The coral reefs are also Important econamically to the
tourlst and recreational industry as a major attraction for divers and other nonconsumptive users.
Becausa the growth of many corals is slow {Ocullna 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 & federal agency
until 1979 when a court ruling restricted thls authority., Although harvest of coral and destruction
of reefs is at a low level at this time, large scale harves? of corals could bagin as IT beccmes
general ly known that this resource is no longar protected by law,

The thrust of this plan therefore is to conserve thlis resource at the present low level of harvest,

1.1 Preparation

The Inltial draft of this plan was prepared In 1979 by the Center for Natural Areas under contract to
the Gulf of Mexico and South Atlantic Fishery Management Counclls (Contract No, C-87-6A).

List of Preparers:

Center for Natural Areas:

Alfred G. Zangrl, Vice President, Dlrector of Econamics
Thomas E. Bigford, Marine Atfairs Specialist

Joa! Blumstain, Legal Assistant

Glenn Hazelton, Cartographer

David W. Lalst, Coastal Ecologist

John B, Noble, Vice Presidant, Director of Law

Kermm|+ L. Rader, Lega! Asslstant

Willlam C. Reed, President, Program Director

Brian J. O'Sullivan, Environmental Planner

George W. Robertson, Rescurce Management Specialist

Shephen D. Calrns, Department of |nvertebrate Zoology, National Museum of Natural Hlstory,
Smithsonian (nstitution.

Walter M, Goldberg, Associate Professor, Department of Blological Sciences,
Florida International University.

Terrance R, Leary, Blologlst, Gulf of Mexlco Fishery Management Council.

Each of the |lsted people contributed to the drafting of the fishery management plan. Since this Is
truly a cooperative effort coordinated by the Counclls, no Individuals can be |lsted as authors of

separate sections or chapters,

Appreciation is extended to the several federal! and state agencles, academic Institutions, and individ=
uats who contributed hetpful Information, advice, and suggestions,
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Special appreclation Is extended to the members of the Special Coral Sclentific and Statistical
Commi/ttee, the Coral Advisory Subpanel and Jennlfer Wheaton Lowry, whose suggestions, Insights, and
data tacllitated preparaticn of this pian,

Cover drawing of Eusmilia tastigiata by Chuck Messing.
1.2 Review

List of Agencles, Organizations, and Persons to whom Copies of the Statement are Sent:

Department of the Interior "
Departmant of State

Department of Agricuiture

Department of Transportation

Department of Energy

Environmentai Protectlon Ageacy

Florida, Alabama, Loulslana, Mississippi, Texas, Georgla, South Caroilna and North Carolins state
agenci es

All fishary management councils

Southeastern Fisheries Association

Florida League of Anglers

Gulf States Marine Fisheries Commission

Sea Grant Advisory Services:

Texas Georgia
Mississippi=Alabama South Carolina
Florlida North Carolina
Louisiana

Bureau of Land Management, New Orlaeans Office
Organized Fishermen of Florids

Southern Offshore Fishermen's Association

Texas Shrimp Assoclation

Loulsiana Shrimp Assoclaticn -
State Coasta! Zone Aganclas

Marine Sanctuary Offlice, Department of Commerce

Sport Fishing Ilnstitute

Marine Wilderness Society

Environmental Defense Fund

Florida Marine Life Assoclation

Audubon Soclety of Florida

Audubon Soclety of Texas

Houston Sportsman Club

Houston Audubon Soci ety

Houstan Regional Group of the Slerra Club

Lone Star Chapter of the Sierra Club -
Harbor Branch Foundation



2.0 SUMARY

2.1 The Fishery

The fishery for coral and coral reefs as addressed in this plan Is tocated in the Gulf of Mexico, and
the waters of the Atlantic Ocean from the Texas-Mexlicc border through North Carolina.

2.2 The Manzgemsnt Unit

The management unlit consists of the coral and coral reefs of the flshory conservation zone (FCZ) of
+he Gulf of Mexico and South Atiantic Flshery Management Councllis. Management measures In thils plan
wil)l be recommended to adjacant states where appropriate,

2.3 The Species Inciuded

Included in this management unit are:

A, Corals: the corals of the class Hydrozoa {stinging and hydrocorals) and the class Anthozoa (sea
fans, whips, preclous corals, ses pen and stony corals).

B. Coral Reefs: the hard bottoms, despwater banks, patch reefs and outer bank reefs as defined in
this ptan.

2.4 Problems in the Fishery

1, Degradation of the stocks through natural and man-made Impacts.

2. Limited scientlflc information on many species and many sections of the management unift,
which Includes the Inability to assess the impact of coral harvest.

3. Susceptibllity to stress because of corals bsing located at the northern 11mit of their
distrlibution.

4. Inabliity of corats to escape stress because of their sedentary nature.
5. Complexity and inconsistency of management ragimes.
6. Lack of adequate public understanding of the importance of corsl and coral reefs.

7. Present lack of jurisdiction over most coral and coral reets by a federal agency which has
traditional 1y executed authority and jurisdiction.

2.5 Statement of Maximum Sustainable Yield, Optimum Yield, Expectad Domestic Annual Harvest, and
Total Allowable Level of Foreign Fishing

Z2.5.1 Maximum Sustainable Yield

With the existing data, a single maximum sustainable yield (MSY) for the entire management unit is
incatculable. An estimate of MSY for select specles at Blscayne National Park gave an MSY range of
0,0026 to 0.0158 kg/mzlyr tor three hard corats and ,0026 to 0.0132 kg/mz/yr for six soft coral
genera, Those estimates are based on mortality and Iiving tissue blomass data that are subject to
widespread spaculation (see FMP Section 5.4.9 and Tables 5-18 and 5-~19).
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2.5.2 Optimum Yield

0Y for all corals Is the leval of harvest speclfied or as may be authorized pursuanT to the parmitting
criteris astablished in this plan. Based on available data It Is the Counclls! intent to al low the
existing level of legal, reported harvest consistent with the objectives of this plan,

0Y for stony corals Is to be zero (0) except as muy'bo avthorized for sclentitic 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 .octocorals is the amount of harvest which Is authorized pursuant ¥o thls plan. It is to be all_
octocorals (except sea fans) that are harvested by U.S, fishermen. Octocorals, excopt for sea fans,
are identifled as presently being harvested without apparent stock damage (Sectlion 8.2.6), Prasent
and expected directed level of harvest is estimated to ba about 5,845 colonles, 1,463 of which come
fram the FCZ,

Because of the value of some species of octocorals as a source of hormones, there exists the potential
for itocallzed or even widespread overfishing, For this reason, the Councils are proposing that the
condltion of the stocks and the harvest be monitored so that the Sacretary of Commerce may take
appropriate action should there bs an Impending threat of overfishing.

2,5.,3 Estimated Domestic Annual Harvest

The Estimated Domestic Annuai Harvest (EDAH) Is to be equal fo OY,

2,5.4 Total Allowable Leve! of Foreign Fishing

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

2.6 Speclfic Management Objectives

PRIMARY MANAGEMENT OBJECTIVE

Optimize the baneflts generated from the coral resource while conserving the coral and coral
reefs,

SPECIFIC MANAGEMENT OBJECTIVES

1. Develop scientitic Information necessary to determine feasibi |1ty and advisabliiity of harvest
of coral.

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

3. Provide, where appropriate, spec!al management for coral habltat areas of particular concere-
(HAPCs),

4. Increase public awareness of the importance and sens{tivity of coral and coral reefs, -
5. Provide a coordinated management regime for the conservation of coral and coral reafs,

2.7 Management Measures

1. Catch Limitations
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2.

3-

Ao

B.

Total Allowable Leve| of Forelgn Fishing = none. The expected domestic annual harwest
wli!l equal the optimum yleld.

Typas of Catch Limitations:

)

(2)

n

Permlts

Prohiblt the taking of stony corals and sea fans (Gorgonia flabelium or G, wentalina)
or the destructlon of these corals and coral reefs In the FCZ of the Gulf and South
Attantic Fishery Management Councils' geographical area of authority, except as pro-
vided for In this plan.

Stony corals and sea fans taken incidentally In other fisherles must be returned to

- the water In the gensral area of capture as soon as possible. An exception fs pro-

vided for the groundfish, scallop, or other simllar fisheries, where the entire
unsorted catch is landed, In such Instances the stony corals and sea fans may be
landed but may not be sold.

Should harwast of octocorals become accelerated which in the Counclis' judgement is
threatening the habitat in locallzed or widespread areas, the Counclis may request
the Secretary to take awallable measures designed to eliminate such threat of damage
+o the resource and fishery habitat, On the advice of [ts Scientltic and Statistical
Committee or other sources That one or more specles of octocorals may be endangered
from widespread or locallzed depletion from owrharvest or threat of owrharwst, the
Councl (s may notlfy the Secretary of the threat and recommend that he take one or
more of the following actions.

a, Restrict by regulation amendment or through promulgation of emergency regulations
the harvest of one or more speclies of octocorais to a recommonded level or
amount.

b. Rastrict by regulatory amendment or through promulgation of emergency regulations
the area from which one or more species of octocorals may be taken.

c. Rastrict by regulatory amendment or through promulgation of emergency regulations
the method of harvest by which one or more species of octocorsls may be harwested,

d, Utillze any procedures other than regulatory amendment or promulgation of
emargancy regulations which may be within the reaim of authority of the Secretary
and which will achiew the results of action proposed In optlions (a) through (¢}
above.

Establish a permlt system for:

AI

B.

the use of toxic chemicals In taking flsh or other mrine organisms which Tnhablt coral
reafs,

for taking prohlbited corals for sclentific and educational purposes.

Time and Area Restrictions

Ses Sectlion 13,5 for speclal regulations applicable In habitat areas of particular concern,
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4,

5.

Typés of Vessel, Gear, and Enforcement Devices

Prohiblt the use of toxic chemicals {n taking fish and other marine organisms which Inhabit
coral reef areas except under permit as may be specified In this or any other fishery manage—
ment plan,

Ident Ify habitat areas for corals which may be threatened or subject to degradation and pro-
vide a management program for them., These habltat areas of particular concern (HAPCs) are
recognized as providing habitat toc valuable or special assemblages of corals or coral reefs, -
Some of these areas are presently under jurisdiction of management programs, some are under

. conslderation tor Inciusion in such programs, and others are presently wilthout management,

Idantified coral habltat areas of particular concern:
A. Measures proposed for the coral HAPCs:

{a) East and West Flower Garden Banks (nominated National Marine Sanctuary). Within the
HAPC defined as being that portion within the 50 fathom contour, the taking of all
corals is prohlblted except as authorized by parmit. The use of botfom longlinaes,
traps and pots, and bottom trawls, and anchoring by vessels 100 feet or more in
registerad langth are prohlbited within the HAPC,

(b} Florida Middle Grounds - the northermmost hermatyplc (shal low reef-typa) coral com—
munity In the Gulf of Mexico. The taking of ail corals |s prohiblted except as
suthorized by permit., Within the HAPC defined In Section 12.4, Measure 5b, the use
of bottom longlines, traps and pots, and bottom trawls |s prohiblted,

(c) Oculina Bank - Within the four by 23 nm HAPC of Florida's centra! eastern coast as
defined in Section 12.4, Measure 5c, the use of bottom trawls, bottom longllnes,
dredges, fish traps and pots is prohlbited in order to protect the coral from damage,

B. Coral HAPCs presently under management programs:

{s) Dry Tortugas {(Fort Jefferson National Monument), Management is provided by the
Nationat Park Service,

(b) Looe Key Reef National Marine Sanctuary. Designated In 1981, this sanctuary con-
sists of five square nautical miles, Sanctuary reguiations prohibit or regulate
anchoring, coral collection and damage, wire trap fishing, lobster flshing, troplcal
specimen collecting, speartishing, and discharge of certaln substances,

(c} Blscayne National Park, Managemant Is provided by the National Park Service
(Department of Interior).

(d) Key Largo Coral Reef National Marine Sanctuary. Oesignated in 1975, this sanctuary -
consists of a one hundred square nautical mile sectlion of the upper Florida reef
tract. Regulations prohiblt, among other activities, removal or destruction of hard
and soft corals within the boundaries of the sanctuary, -

{e) Gray's Reef Natlonal Marine Sanctuary. Designated in January, 1981, this diverse
coral line hard bottom encompasses about 17 square miles off Sapelo Island, Georgla.
Regulations prohibit alteration of seabed, discharge of certain substances, bottom
trawling and dredging, wire fish trapping, and marine spacimen collecting.
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2.8 Special Recommendations

1,

2,

3e

Recommended that the Secretary establish a communication program to Intorm the public of the
reasons for coral management and regulations which protect corals and corai reefs.

Recommended Tthat the Saecratary estabiish a procedure to coordinate coral management activities
In the FCZ and territorial sea within the Councliis' geographical area of authority.

Recommended that the states and NMFS monltor at least at the present leval of effort the con
dition of the octocorals and report damage or threat of damage tc thelr habitat. The Councils

 belleve under existing monitoring regime, these agencies can etfectivaly carry out this request

without a signiticant increase in current expenditure.

2.9 Data Needs for Management

The Councils ldentified the following needs for data and raesearch:

1.

2,
S
4,
Se
6.
7.

pDetermine and monltor level of harvest of octocorals.

Survey of distripution and abundance of corals in the management area.

Study of growth, mortallty, reproduction and other biological data on which to base MSY,
Effects of other fisheries and fishing gear on corai.

Effects of natural and human impact on coral,

Analysis of import and domestic price structure of harvested corals,

Comparison of value of coral in |ts nonconsumptlve use vs. harvested coral.
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4,0 INTRODUCTION

while the sclentific !iterature provides only [imifted data on coral growth, most researchers agree
that growth ot many speciaes of coral is wvery siow. The natural beauty of coral specimens makes them
winerable tc unreguilated harvest by commarclal and amateur collectors.

Among the states only Florids provides some protection to living stony corals and two speclies of sea
fans, (T is of limited effect bescause the prohibition of possession Is restricted to uncured spaci=-
mens, and curlng can be a simple, on-board process of dipping In bleach.

Harwast of corals In tederal waters was regulated by the Bureau of Land Managemsnt (BLM) under the
Duter Continental Shel!f Lands Act until September, 1979, when In United States v. Alexander, the Court
held that BLM's authority was restrictsd to activities connected to the administration of mineral
leases. This action has recentiy left most corsl and coral reets in the FCZ without management or
protection, This Includes much of the Florida reef tract which lies just beyond the state's terri-
torial sea. This lack of protection to this wejuable resource is not yet generally known, but harvest
and destruction of the cora) reefs could legally occur at any time,

The Fishery Conservatlon and Management Act (FCMA) of 1976 (Publlc Law 94-265), signad into law April
13, 1976, provides for exclusiw Unlted States flshery management authority over fishery resources
tnhablting the flishery conservation zone (FCZ) that area bounded by the seaward {imit of state juris-
diction and an equidistant line 200 nm or 370 km from shore with exceptions for International
treaties. The rasponsibli|ity to prepare fishery management plans (FMPs) was vested in 2 network of
elght Reglonal Fishery Management Counclis. The FCMA aiso delegated research and enforcement duties
+o the Natlona! Marine Fisherles Service in the U,5. Department of Commerce and enforcement powers to
both the U.S. Coast Guard and NMFS,

The Gulf of Maxico and South Atlantic Fishery Management Counclls determined that a need does exist
for immed|ate management of corals and that this mey best be provided In the developmant of a joint
fishery management plan, the thrust of which 1s:

1, To provide Immediate protection to what Is, for the most part, an unprotected and Impartant
nonrenewable rasource,

2, To acquire additlonal iInformation on the resource,
3, To prevent any sudden dewastation of the resource that could be brought about by:
{(a) Sudden Intensive harwesting.

{b) Sudden Intensive destruction of tThe resource by man, e.g., @ quantum Jump in the use of
roller rig trawls or bottom longllnes,

The flshery for coral as addressed in this plan is located In the waters of the U.5. Gulf of Maxico
and Atlantic Ocean from the Texas-Mexican border through North Carclina. The management unit includes
the coral and cora! reets of the FCZ (see definition In Table 5~!) under the jurisdiction of the Gulf
of Maxlco and South Atlantic Fishery Management Councils. Management measures in thls plan will be
recommended to ad Jacent states where appropriate.

The Councllis! primary management objective 1s to optimlze benefits generated from the coral
resource whila conserving the coral and coral resfs,



VYery Ilttie published data axistT on many aspects of corals and coral reefs In the management area,
Most axisting data and many on-going studles tend fo concentrate on a limlted number of species In a
very few localities within the area. Hence, much of the study area and many spacific subjects are
unavoidably lightly addressed In this plan, Certain biclogical, socio-cultural, and econamic data are
espacially |imlted. Whlle many people recognize the existence of numerous valuable consumptive and
nonconsumptive uses of the resources, that recognition Is based largeiy upon intultive observations
rather than hard research data.

The existenca of these data gaps Is reflacted and documented throughout the FMP, In attempting to -
utilize the best avallable data severa! sections of the plan rely heavily upon Informal interviews
with knowledgeable professionals, users, and user groups, While this approach has contributed to the
preparation of the FMP, 11 has also emphasized the need tc develop more and better data to fulfifi the
management cobjactives (Section 12.1) of the FCMA and the two Councils.
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5,0 DESCRIPTION OF STOCKS COMPRISING THE MANAGEMENT SYSTEM

To clarify the presentation of Sections 5.1 and 5.2 of the FMP, corals have been divided Into deep-
water and shal lov-water species, with the 200 m (660 ft) isobath or depth contour arbitrarliy chosen
as the dividing 1ine since it approximates the edge of the continental shelf,

This tishery managemant plan manages the following species: the corals of the class Hydrozoa,
{stinging and hydrocora!s), and the class Anthozoa (sea fans, whips, preclous corals, ses pen and
stony corals), Figure 51 [liustrates several of the more cammonly observed and/or researched corals.

Table 5-1. Definttions of seiacted terminology used throughout this FMP,

Coral: Species belonging to the Orders Stolonifera, Telestaces, Alcyanaces (soft corals), Gorgonacea
(horny corals, sea tans, sea whips), and Pennatulaces (sea pens) In the Subclass Octocoral lia; Orders
Scleractinia (stony corals) and Antipatharia (black corals) in the Subclass Zoantharia; and the Orders
Mlileporina (tlre corals, stinging corals) and Stylasterina in the Class Hydrozos.

Phy lum Coelenterata

Class Hydrozoa
Order Mil leporina (fire, stinging corals)
Order Stylasterina (hydrocorals)

Class Anthozoa
Subciass Octocoral lia
Order Stolonlfera
Order Telestacea
Order Alcyonacea (soft corals)
Order Gorgonacea {(horny corals, sea fans, whips, precious red coral)
Order Pannatulacea (sea pens)
Subclass Zoantharia
Order Scleractinla (stony corals)
Order Antipatharia (black corals)

Stony Corals: For the purpose of this plaa, Includes species belonging To the Class Hydrozos (fire
corals and hydrocorals) and Class Anthozoa, Subclass Zoantharia {stony corals and black corals).

Octocorals: For the purpose of thls plan, inciudes species beionging to the Class Anthozoa, Subclass
Octocoral lia (soft corals, horny corals, sea fans, sea whips, sea pens, and others).

Hermatypic (Corals): Corals that contain symbiotic, unicellular zooxanthellze in their endodermal
tissue. Always found In shaliow (O to 100 m; O To-330 ft), warm {15 to 35°C; 60 to 95°F), sun=IIt
waters, Usually colonial but may be solitary, Offten referred to collactively as reef corals, however
some spacles are small and are never found on reefs, Within the discussion In Sections 5.1 through
5.2 on shal low-water corals, this definition has been qualiflied to exclude some corals wlth aberrant
zooxanthel lae relationships, e.g., facultatively symbiotlic species (Boschma, 1925; McCloskey, 1970;
Duclaux and Lafargue, 1973) and those which appear capable of "bank-bullding™ without the beneflt of
symblonts [Avent, et al., 1977).

Ahermatypic {Corals): Corats that do not have zooxanthelise. Thelr distribution is not restricted by

depth, temparature, or light penetration. Found from 0 to 5,880 m (0 to 19,000 f1), and 0 To 35*C (32
to 95°F), Both colonial and noncolonial (l.e., single polyp) species in about equal number. Although
often referred to as "deep sea" or "solltary" (sae next definiTlon) corals, they often occur in

shal low water and many are colonlal, Thelr distribution overlaps that of the hermatypes 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 from the management area. A. Muricea muricata;
B. Pseudopterogorgia bipinnata; C. Pseudopterogorgia acerosa; D. Gorgonia flabellum;
E. Pseudopterogorgia americana; F. Gorgonia ventalina: 6. Pterogorgia ance $;
¥§76Pterogorgia citrina; 1. P, guadalupensis; K. Renilla muelleri. -K from Voss
.)
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FIG. 5-1, cont. Line drawings of selected corals from the manage-
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FIG. 5-1, cont, Line drawings of selected corals from the management area. P. Acropora
cervicornis; Q. Acropora palmata; R. Agaricia agaricites; S. Sggerastrea
radians; V. Porites porites; W. Porites astreoides; X. Diploria clivosa;.
Y. Diploria labyrinthiformis; Z. Manicina areolata. (P-A from Voss, 1976).
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FIG. 5-1, cont. Line drawings of selected corals from the
management area. T. Eusmilia fastigiata;
(from Messing in Taylor, 1977); U. Porites

orites, formerly P, clavaria; (from Rathbun,
i§87§.
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Sollitary corals: A cora! organism composed of a single polyp.

Colonia! corals: A coral organism with more than one poiyp and which may be part of a coral reef or

soma other ancther coral assemblage. This may also be referred to as & colony, unlt, or individual
coral,.

Coral Reefs: For purposes of this FMP, coral reefs are defined as the hard bo‘l'fms, deepwater banks,
patch reefs and outer bank reefs as described below:

1)

2)

3

4)

Patch reef: Irregularly distributed clusters of corais 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 leeward side ot outer bank coral reefs (see definition balow) or as |inear-type
patches that paral lef pank reefs In acuate patterns, The latter support fiora and fauna, Includ-
ing elkhorn coral (Acropora paimata), which more nearly resembles the bank reefs. Patch reefs
include hermatypic reef-bullding corals plus ahermatypic species, Most patch reefs ocaur 3 to 7 km
(146 to 3.8 nm) offshore between Miami and the Dry Tortugas on the Inner shelf (less than about

15 m or 49 ft depth). Vertical rellef ranges from less than 1 m to over 10 m (3 to over 33 #t).

Quter bank reafs: Includes shermatypic and hermatypic specias In a complex assemblage of fen with

greater vertical relief than patch reefs, Located in the Florida reef tract primarily shoreward
of the 18 m {60 ft) isobath and on two hard banks (East and West Flower Gardens) on the
Texas=-louisliana shelf In much deeper water, Biota always exhlblts zonation, with the number and
type of zones dependent upon the height of The coral substrate, the location of the reef, and the
stresses present, Alsoc referred to as the "outer reef arc™ (Davis, 1928) and a "fringing
barrlier? (MIl|Iman, 1973},

Hard bottoms: Coral communities lacking the density, reef development, and coral diversity of

patch and outer bank reefs, Some hard bottoms are more appropriately termed hard banks, organic
banks or simply banks since they may occur atop "topographic highs" in the Gulf of Mexlco. Hard
bottoms may Include some hermatyplc corals, Widely distributed In the management area, Biota
usual ly include a thin veneer of live corals, often covering a rock outcrop or a reiic reef, and
assocliated benthos (e.g., sponges, tunicates, holothurians) Iin an assemblage with low reilef.
Also called (ive bottoms (Struhsaker, 1969), hardgrounds, or planacles {(when found in a nonbank
sotting). Hard grounds Is not used herein since the term connotes a particular geological sedi-
ment structure rather than a biotic community,

Despwater banks: A structure camposed primarity of surtface~hardened crusts of submarine muddy to

sandy carbonate sediments supporting a comparatively diverse assemblage of benthic animais. The
ahermatypic corals {(Enallopsammia profunda and Lophelia prolifera) may provide framework and pro-
mote entrapment and accumulation of sediments and skeletal debris, Simliar structures may be
callad haystacks, deep sea mounds, or |1thoherms,

5.1

Species or Groups of Species and Thelir Distributions

5+1.1 Shallow-water Species

S5.1.1,1 Octocoralila (sea fans, sea whips, etc.}

The shelf waters of the southern and southeastern Unlted States contaln a considerable diversity of
octocorals {see Appendix A). Among those |isted for the shelf regions of the western Atiantic by
Bayer (1961}, oniy 19 have not been reported fram the management area (four specles are reported which
require contirmation), However, 36 specles of primarily deeper-dwalling species have been added to
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Bayerls |istT since 1961, bringing the total she!f octocoral fauna of the present study area fo 113
species, Of that total, 18 species appear fo be endemic, and an additlional three species find thelr
principal distribution here (Table 5-2).

Octocorals In the Gulf of Mexico can be divided Intc three groups: 1) a deepwater elemaent, most
notably fram the Paramuriceidae; 2) a disjunct Carolinlan element, represented by the genera
Leptogorgia and Murices:; and 3) troplical Atiantic and Caribbaan specles or forms (see Appendix A),
The north and northwestern Gulf of Mexico (Texas to Florida) lacks the iatter, but has a weli-
developed despwater fauna which becomes local ly praminent on tThe continental shelf, The paramuriceids
and the el lisel |ids are more cammon there than elsewhere. '

The region from North Carollna to south Fiorida contains no distinctive octocoral elements, Typlcal
there are Laptogorgle virqulata, L. setacea, Lophogorgia hebes, Muricea penduia, and Tltanideum

ali ot which are representsd in the Gulf of Mexico as Carotlnlan fauna,

fravenfeldil,

The arsa from Palm Beach south to the Dry Tortugas contains a tropical Atlantic fauna, which appears
to be fairly homogenecus. Some faunal differences occur along the Floride reef tract In response to
water temperature ranges, substrate avaliabllity, and other variables,

The distribution of octocorals In the Gulf of Mexico has been thoroughly investigated by Giammona
(1978) and summarized In Appendix B, Calrns {1977a) published a fleld guide To the more commn gorgo-

nians of the Gulf of Mexico, Caribbaan, and Florida,

5.1.1,2 Millaporina and Scleractinia (the fire corais, stinging corals, and stony corals)

Sixty-elght species of stony corals are known from the continental shelves of the study area
{Appendix C), 62 of which have been noted from the Florida Keys and the Dry Tortugas alona. This Is
a remarkabtly high number, considering that the most diverse locale in the Carlbbean (Jamalca) lists
only 66 species (Goresu and Wells, 1967; Wells and Lang, 1973). Twelve Jamalcan specles are absent
from Florida waters and an additiona! seven species are known from the Florida reef tract but not
Jamalca: Madracis asperula, Oculina tenella, O, robusta, Cladocora debiils, Caryophyllia horologium,
Flabelium fraglie, and Favla gravida, The iatter species had been consldered as endemic to Brazl|
until their identification from Florida by Jaap (1979, parsonal communication) and Avent, et al.
{1977), respactiveiy, Three colonial scleractinlans are endemic to the study area, and two more have
their maln distribution here. Most of these are members of the Ocullnidae and include those listed in
Table 53,

Unlike octocoral distribution, stony corals show little separation by subregion (Appendix C). The
only notable stony coral group other than the ocullnids are the occasicnal specimens of Madracis
myriaster, M. asperuis, and M. bruegemanni found In the Gulf of Mexico. Madracis mirabilis is also
apparently qulte common In the Gulf and south Atlantic regions. There are several other species of
stony corals found in the Florida Keys or on the west coast of Florida and the Tortugas which are
typical Caribbean forms, The data show that for the most part, the outlying areas of the Guif of
Mexlco and the southeastern coast of the U,S. are accurately described as sparsely devaeloped exten= .
slons of the scleractinlan fauna found in the Florida Keys and the Ory Tortugas.

S5.1.1.3 Antipatharia (biack corals)

Black corals are not wall represented in the management area with the exception of Clrripathes sp.
{(probably C. lutkenl) which occurs on shelt-edge hardbanks (usual!y below 60 to B0 m) throughout the
Guif of Mexico (Bright and Rezak, 1976), and rarely In the Florida Keys (Goldberg, 1979, personal
communication). The species appears to be qulte common below 20 m (66 1) on the southeast Florida
coast {Goldberg, 1973a). An unidentified species of Antipathes has been recorded fram the northern
Gutf (Bright, 1978), Additlonal records are i{isted in Table 5-4.
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Table 5=2, Endemic elements of the octocoral fauna fram the shal iow-water contlnental shelf regions
(less than 200 m or 660 ft) of the southern Unlted States.

Telestacea Al cyonacea Gorgonacea (Sclaraxonia) Pennatulacea
Tolesto flavula Pseudodrifa nigra Anthopodium rubens Virgularia presbytes
J.sanguinea Anthothela tropicalls Stylatula ant]|iarum
T.fruticulosa *Titanideum frauenfeidil Acanthoptilum agassizii
*T,nel leze (Hotaxonia} A, oligacis

Theses cirtina
J. plana

Suifﬂam

Trichogorgia vicla
Eunicea paimer!
Eunlcea knighti

Murices penduia
Leptogorgia madusa

*Lophogorgla cardinalls

* Indicates speciss with principal distribution within study area but also reported fram Cuba.

Table 5-3. Endemic elements of the scleractinlan fauna fram the shal low-water continental shelf
regions (less than 200 m or 660 1) of the southern and southeastern Unlted States.

(Refarences as listed)

Ocul Ina robusta Pourtales,

Ocul Ina tenella Pourtale$.

Oculina varlcosa Lasueur.

Ocul ina arbuscula Yerrlll,

Flabellum fraglie Calrns,

Caryophyllia horologium Cairns,

West coast of Florlda. Recorded from the Dry Tortugas
(Pourtales, 1871). Hourglass and the Florida Middle Grounds
8 o 55 m (26 to 180 ft) (Jaap, 1979, personal communication).

Same geographical distribution as above, 36 to 73 m (117 to
240 f1),

Rare off Florida Keys at 72 to 90 m (236 to 295 ft} (Pourtales,
1871; Vvarrill, 1901), Found at Looe Key from 5 to 30 m (16 to
100 #t) (Antonius, et al,, 1978). Common on the continental
shelt and sheif edge north of Paim Beach (Avent, et al., 1977;
Reed, 1978, perscnal communlication), Known as far north as
Cape Hatteras, North Carolina fram subtidal to 152 m in depth
(Reed, 1980b). Also known from Bermuda in 5 to 22 m (16 to 72
£1) (verrill, 1901), Ludwick and Waliton (1957) Include a
quastionable report of this species from the northern Gulf of
Mexico,

Cape Hatteras, North Carollna, to Charleston, South Carolina
(McCloskey, 1970). Reportediy common of f Savannah, Georgla,
31025 m (10 to 82 ft). Porter (1978, parsonal communlcation)
reports thls spacies fraom Bermuda.

Eastern Gulf of Mexico and the Florlda Keys (Cairns, 1977h),

West Florida coast (Calrns, 1977b} and Fiorida Keys (Calrns,
1979, personal canmunicatien), 55 to 91 m (180 to 300 f1),

=9



Tabla 54, Shallow-water Antipatharia from the continental sheives of the southern Unlted States,

SPECIES LOCAT | ON/DEPTH . : REFERENCE
Cirripathes dasbonni (D. & M,) Sand Key, &1 m (267 f1) Jeffs Reef Pourtales, 1878; Reed, 1979,
(Vero Beach, Florida), BD o 90 m personal communlication;
(265 to 300 ft). Goidberg, 1979, personal

commun ication,

Anﬂpafhes pennacea (Pal las) Crocker Reef, Florida, 28 m (93 ft). Goldberg, 1979, personal
commun [cation,

Alligator Light, Florida, 29 to 38 m Opresko, 1974,
(96 to 125 1),

Antipathes lenta FPourtales Carysfort Reet - Dry Tortugas, Florlda,
45 to 67 m (149 to 221 f1). Opresko, 1972,

Parantipathes coiumnaris (Duch.)} Dry Tortugas, Florida, 183 m (604 f1); Calrns (1979, personal
East Flowar Garden Bank, 91 m (300 f+). communication; Smithsonian
Institution racords).

5.1.1.4 Stylasterina

Some Stylasterina have been reported In waters less than 200 m (660 ft) deep (Boschma, 1957):

Stylaster duchassaingl P, fram Dry Tortugas at 78 m (257 f1); S. punctata P. nortiwest of Dry Tortugas
at 185 m (500 t+); Distichopora foliacea P. from Key West at 183 m (595 ft} and off Vaca Key {Marathon)
at 152 to 244 m {500 to 720 f*)}; and Plibothrus symmetricus P. from American Shoal at 179 m (585 f1).
Each of these records probably represents unusual ly shal low occurrences of deeper water specles.

S.1.1.5 Potential Commerciatly Important Shal low-water Species

Within waters shal lower than 200 m (660 ft)}, corals have been ldentifled as having potential conmar=-
clal valuve, defined herein as a monetTary value for use In research, industry (e.g., jeweliry), or
unusual art value, Although nearly al! corals could concelvably be, and have In the past, been
markated as curios, only species with major potential for exploltation are acknowiedged as conmer-
clally Important,

At least nine species of soft corals are currently being harvested for use in marine aquaria, These
are Leptogorgia virgulata, Briareum asbestinum, Telesto rilsel, Renilla mulleri, Diodogorgla noduli-
tera, Nicella schmitti, Swiftia exserta, Lophogorglia cardinails, and Lophogorgia hebes, Approximately
25 percent of this current harvest comes fram the FCZ while 75 percent is taken fram state waters
according tc members of the Councllis! advisory panels,

Spacies which have had commercla!l valua In the past are Plexaura homoma! la (black sea rod),
Cirripathes lutkenl (black coral), and Manicina areolata (rose coral), As detailed in Appendix D,
these speaclies could continue o have valiue in pharmacology research, jewelry, and tropical fish
businesses, respectively, Dendrogyra cy!lndrus (pillar coral) is used in Haltl in the Jewslry and
furniture businesses but Is uncommon in U.S., waters (see Gelster, 1972, for ecology).
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5.1,1.6 Protected 5Shallow-water Specles

Aslde from state and federal iaws and regulations protecting corals In general, 14 specles have besn
Identitled as worthy of speclal protection (Table 5-5), Antonlus, et al, (1978} noted that pillar
coral {(Dendrogyra cylindrus) has been recommended for Iisting as an endangered species under the U.S,
Endangered Specles Act; no formal action has yet been taken on that motion (Roe, 1979, personal
communication). A conference sponsored by the Atlantic Reef Commlittee on June 15, 1979, determined
the spacies To be threatensd in the management szrea but not endangered throughout its range (defined
by the Endangered Species Act as worldwlde for invertebrates). Jaap (unpublished) produced a summry
document on systematics, distribution, stratigraphy, and ecology of the pillar coral for the meeting.
The Florida Committee on Rare and Endangered Plants and Animais (a private group that supplies Infor-
mation to state agencies) has fisted as endangered throughout the Florids reef tract {in all unpro-
tected areas, l.e., cutside Biscayne National Park and other areas) an additional 13 species,

All of the corals Ilsted as continental sheif fishery resources in the Fishery Conservation and
Management Act of 1976 that may occur in the management ares are found deeper than the 200 m (560 f+)
cantour,

Table 5-5. Corals categorized as endangered by the Florida Committee on Rare and Endangered Plants
and Animals,*

Common Name Sclientific Name

Elxhorn corafl Acropora palmata (Lamarck)

Staghorna coral Acropors cervicornis (Lamarck)

Fused staghorn coral Acropera prollfera {(Lamarck)

Pillar coral Dendrogyra cyl indrus Ehrenbarg

Large flower coral Mussa angulosa (Pal las}

Flowar coral Eusmilia tastigiata (Pallas)

Lettuce cors! Agaricia agaricites (Linnasus)

Stariet coral Siderastrea siderea (Elils and Solander)
araln coral Diploria clivosa {Ellis and Solander)
8raln coral Diploria labyrinthiformis (Linnasus)
Brain coral Diploria strigosa (Dana)

Smali star coral Montastraea annuiaris (Ellis and Solander)
Large star coral Montastraea cavernosa (Linnaeus)

Brain coral ‘ - Meandrina meandrites (Linnaeus}

* Although this Commlttee (FCREPA)} 1s a private group of scientists and conservationists, the lists
they prepare do contrlbute to efforts by the Florlda Game and Fresh Water Fish Conmission (GFWFC)
In thelr own Endangered Species Program, Howavaer, since the GFWFC addresses only vertebrate
animals, the FCREPA |ist constitutes the only state listing of marine invertebrates, including
corals, Thase specles are not necessarily rare or endangered at this time,

Source: Layne, 1979, personal cammunicatlon; Simon, 1979, personal cémmunlca*lon).
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5.1.2 Deapwater Corals

As a group, deepwater corals (found deeper than 200 m or 660 ft) are among the most poorly understood
corals considered In this plan, Fleld and laboratory observations ot deepwater species are lacking.
Col lecting expeditions have been fair to adequate; the best avallable sources of data are the coral
specimens scattered at research institutions such as the Fiorida Department ot Natural Resources
Marine Lab, the Smithsonian institution, the Museum of Comparative Zoology at Harvard, the University
of Miami's Rosenstial Schoo! of Marine and Atmospheric Sciences, and Texas ASM Unlvarsity, Cairns
{1979} has comprehensively reviewed the deepwater Scleractinia but the deepwater Gorgonla remain
relatively unstudied, especlal ly outside the Gulf of Mexico; Glammona (1978) has surveyed ocfocorals
in the western Gulf.

The work of Cairns (1979) on deepwater sclaractinlan coral zoogeography revealed seven speclies to be
endemic (l.e., |imlted) to the temperate region off the eastern United States. Five of those species
have a primarily warm temparate distribution (Concentrotheca lasvigata, Cyathoceras squires!,
Thecopsammia socialis, Bathypsammia tintinnabulum, and B. falliosocialls), two are found in cold Tem
perate waters (Enallopsammia profunda and Dasmosmilia lymanl),

Generally, Carlbbean waters have more deepwater species than adjacent waters. Forty«two specias of
scieratinlans are known in the Gulf of Mexlico, In the warm temperate western Atiantic, 28 species
occur, Of those species, 14 are tropical and do not occur north of Cape Hatteras, seven are endemic
+o the temperate region north of florida and Cuba, and seven spacles are more cosmopolitan. North of
Cape Hatteras, 12 speclies have been reported, six of which alsc cccur in warm temparate waters,
Distribution maps and tables of these corals are Included in Cairns {(1979).

Giammona (1978) studied the taxonomy and distribution of octocorals In the Gulf of Mexlco, emphasizing
the Texas continenta! shelf reglon but also covering waters deeper than 220 m (660 f1), Brief taxono-
mic descriptions are written for 558 species and distributlonal maps are presaented for 152 spacies.
Gorgonlan palasontology was also discussed,

In 11ght of the inadequate data base, separate sections discussing the other major taxonamic groupings
of deepwater corals are not attempted. Appendix E, however, provides a species list Including orders
and families of the despwater corals from the management araa,

S5.1.2.1 Distributions

Within the managemant area there are at |east 183 species of corals collected fram deeper than 200 m
(660 1) (Appendix E). Although information from deepwater collections is far from complete, the

areas of highest coral concentration along the Atlantic coast appear to be botween the 600 and 800 m
{1,960 to 2,600 ft} contours of the continental slope where despwater banks are found (see Table 5~)1 and
Section 6.2.1.3). Although a complete listing of coral species associated with such structures |s
Impossible at present, at least 23 species of coral have been collected from them {see Appendix F),
including some spacies of potential conmercial value (see Appendix D).

5,1.2,2 Potentlal Commerclally Important Deepwater Species

Due to the distance from shore and the Inconvenience of collecting corals in waters deeper Than 200 m-
(660 {1}, projections of commercial vajue must be based on use of similar species elsewhara,
espociat ly Hawali, ' '

Eight deepwater corals found off the Guif of Mexico and south Atlantic U,5. coasts have been iden-

tified as having potential commercial value. The skeletons of each spescies are very hard and amenabie
to cutting and polishing for Jewelry, As described in Appendix D, these corals are: the precious red
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corats Coralllum medea and C, niobe; the bamboo corals Acanella eburnea, Keratolsis fiexibllis, K,
ornata, and Lepldisis caryophyl|la; the black coral Lelopathes glaberrima; and the hydrocoral -
Distichopora foliacea,

In addition fo these sight specles, an additional seven have been noted in Appendix E as having soma
possible commercial merket, Those seven species Include six goid corals {gorgonians) and one
hydrocoral, all with potential walue In jeweiry manufacture. MNone of thase Species are pressntiy
axplolted due to the risky and expensiwe nature of deepwater harvesting. Collections by submersible,
as employed In the Hawalian preclous coral industry, havwe not been applied to the western Atlantic or
Gult of Mexlco stocks. .

5.1.2,3 Protected Deepwater Corais

No deepwater spacles have been |isted as endangered or threatened by the Endangered Species Act nor
are any under consideration for listing (Ros, 1979, personal communlcation).

0f the seven deepwater species recognized in Appendix D as having commercial potential, Coralllum
(precious red coral) and Keratolsis (bamboo coral) are iisted as flshery resources in the Filshery

Conservation and Mansgemant Act of 1976,

5.2 Abundance and Present Conditlion

5.2.1 Shaliow=-water Specias

tnformation concerning relative abundance of shal fow-water corals must be gleaned from a large number
of papers, reports, and personal unpublished observations of specific coral habltats and commun|ties.
Since these studies/observations were almost always conducted at different timas by different investi~-
gators using different methods, the composite data base incomplete and Inconslistent and does not pro-
vide a thorough assessment of the present condition of the coral stock.

However, avallable data do al low an overview of the resourse. For purposes of discussing reiative
abundance of shal low-water corals, the management unlt may be subdlvided Into seven reglons based on
general specles compositions (see Figures 52 and 5-3)., Each of these regions is dlscussed indlvi-
dually below., As an overview of major shallow-water coral communities surweyed In the following,
Flgure 5-4 locates the major hard bottom and coral reef areas of the Gulf of Mexico and south
Atlantic,

5.2.1.1 North Carollna to Capes Canaveral

The coral fauna along the edge of tha continental shalf from Cape Hatteras, North Carolina, to Cape
Canaveral, Florida, remains [mparfectiy known. Studies by Menzles, et al. {1968) and Macintyre and
Milliman (1970} Indicate that Plelistocene algal accumulations account for the ledges, smal! terraces,
and slight rises of the continental margin off North and South Carclina, while oolltic deposits predoml-
nate In the more southerly sector. 0. varicosa is present on the Inner and mld-shelf (3 to 40 m) as
smat | discrete colonles (<30 cm diameter, usually <15 cm), and on the outer she!f and upper slope to
dapths of 152 m elther as Indlvidual colonies (1 to 2 m dlameter), thickets, or banks. Dlstribution

is unknown from Cape Canaveral through north Florida except mention by Macintyre and Milliman (1970)

of large clusters off north Florida. |t saems possible that further study wii! reveal a patchy
distribution of Ocullna communlities sisewhere In this reglon,

Corals on the outer continental shalf proper are characterized by patches of low rellef hard bottoms

also referred to as "ivwe bottoms™ (Struhsaker, 1969), Hard-bottom communltles throughout this shelt
area have been reviewed by Contlinental Shatf Assocliates (1979). NOAA's Offlce of Coastal Zone
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Management {1979d) clted reports that thres to 30 percent of the shelt region Is covared by "(ive
bottom™ habltats. These areas are Inhablted by troplical and subtropicat fishes, coraliine aigae,
sponges, hydrolds, and warious species of other Invwertebrates and coral. They have been describeqd at
depths of 20 to 40 m (566 to 132 1) from Onstow Bay, North Carollna, by Macintyre and Plikey (1969)
and Huntsman and Macintyre (1971). Fligure 55 depicts the distribution of the stump coral,
Solenastrea hyades {Dana), and the starlet coral, Slderastrea sideres (Eiils and Solander), in the
boy. Four other species of scleractinlans were noted: Balanophy!lla floridans Pourtales; Phyllangia
americana Mline-Edwards & Haime; Astrangla danae Agassiz (= A. sstrelformis M.=E. & H,}; and the eye
coral, Ocullna arbuscuia Verrill, Additlonal scleractinian records for the North Carollna cont | nental
shelf Include a number of small, mostly sclitary spacies: Rhlzosmllla maculata (reported as
Bathycyathus maculatus}, Dasmosmllla |ymani; Rhlzotrochus fragllls {reported as Monomyces fragllls);
Paracyathus defiliplii; and Cladocora sp, (Cerame-Viwas and Gray, 1966),

Reports from South Carcolina and Georgla waters (Powles and Barans, 1979; Reed, 1978, personal
communication, respectively] Indicate that the corai fauna Is largely the same as off North Carolina,
except that coral patches are even more sparsely distributed (Barans, 1978, personal communication).
One particulariy interesting hard bottom community known as Gray's Reef occurs approximately 33 km
(18 nm} east of Sapelo Isiand, Georgla (Flgure 5=4; Section 6.3), This complex rlses from a dapth of
22 m (72 t1) to a crest at 18 m {59 ft), It Is approximately & km (3.2 nm} long and Z km (1 nm) wide,
The geology ot Gray's Reef has been studled by Hunt (1974}, but nothing has been published regarding
1ts coral fauna. Although the area is not a true cora! reef (see Table 5=1), a number of corais and
their assoclates are found there. Porter (1978, psrsonal communication) noted that the blomass |s
dominated primarlly by a large pink ascidian (probabty Eudistoms sp.,), secondly by the gorgonlan
Leptogorgla sp. (probably L. virguiata), and thirdly by scleractinians, Oculina varicosa Identified
by J.« K. Raed and eye coral, Ocullna arbuscula, If confirmed, thls Identification extends the range
of 0, arbuscuia from Charleston to Savannah (McCloskey, 1970). Other species noted by Porter inciude
stump coral (Solenastrea hyades), star coral (Montastraea annularis, uncommon), Cladocora arbuscula,
Astrangia (astreiformis = danae), and Phyllangia americana.

Bayer (1961) stated that the shelf octocoral fauna from the east coast of Florlda north of Cape
Canaveral Is Indistinguishable from the fauna from Georgla and the Carolinas. Reports from North
Carolina {Menzles, et al,, 1966; Carame-Yliwms and Gray, 1966), South Carolina (Powles and Barans, 1979},
and Georgia (Reed, 1978, porson;al communication} appesar to confirm thls conclusion for both octocorals
and scleractinians {Appendices A and C).

5.2.1.2 Central Florlde to South Fiorida (Cape Canaveral to Palm Beach)

This shelf reglon (Figure 5-2) represants a transitional zone for coral fauna and deserves special
consideration. The shelf edge contalns a conspicuods band of plnnacles, benches, mounds, and troughs
{here collectivwly referred To as hard bottoms) which are often capped by the iwory tree corat,
Ocullna varicosa Lesueur, Although the spacies occurs at ieast as far north as Cape Hatteras, North
Carolina (Reed, 1980b), Its structural development is greatest In this region; thickets 1=2 m (3=56 ft)
high are found on pinnacies with up to 25 m rellef (Avent, et al., 1977; Reed, et al., In press). A
ma jor portion of the shelf edge Is |Ittered with Oculina debris (Macintyre and Mi]|iman, 1970).

The Oculina communlity harbors a rich wertebrate and invertebrate fauna which Includes cthar scierac-
tinians (Astrangla astrelformis, Balanophyllia floridana, Ciadocora debilis, Paracyanthus pulchellus,
and Coenocyathus specles) and octocorals (Telesto nelieae, and Tltanideum frauenfeldll) (Avent, et
als, 1977). Two hundred spaecies of molluscs, 47 specles of amphipod crustaceans, 21 species of echi-
noderms, and 50 specles of decapod crustaceans hawe been found directly assoclated with Ocullna Mari-
cosn (Reed, et al., In press).




Although shelf<edge Ocullna communitles seem not to persist south of Jupiter, Florida, the species

{s tound on coqulnoid rock ledges scattered over the shal low sheif south to 3t. Lucie Injet and
Stuart, Florida (27* 10'N) where Ocullna is assoclated with decidedly Carolinlan octocorals such as
Loghggorgla and Leptogorgla spp. in spite of the Antil iean ecological character of other groups which
persist north to Cape Canaveral (Avent, et at,, 1977; Briggs, 1974), the scle_racﬂnlan and octo-

coral 11an _fauna bacame Antil!lean only south of St. Lucle Inlet {in a similar fashion to the Mollusca
studied by Work, 1969}, The coquinoid ledgas here possess the samé specles noted above, but mixed
with tropical genera such as the Dipioria (brain coral), Isophyilla (cactus coral), Montastraea (star
coral}, and the octocorals Eunicea, Pseudopterogorgia, and Gorgonia (Reed, 1979, personal -
communTcation), '

5.2.1.3: Southeast Florida Coast (Palm Beach Yo Fowey Rocks)

South of 27° north latitude to near Miami, the continental shelf narraws to 3 to 5 km (1.6 to 2,7 nm}
and the warm waters of the Florida current became the most dominant hydrographic feature (Lee and
McGuire, 1972), Thus, in the vicinity of Paim Beach, Fiorida, Carolinian corals are replaced by a
divarse hard-bottom community, tropical in character, zoogeographically simliiar to that of the Florida
Keys, but less wel| developed than the majority of the Fiorida resf tract,

The hard=bottom community found in this reglon is dominated by gorgonian corals. The antipatharian
black coral Cirripathes lutkenl 1s praminent below a depth of 2Z m (72 f1) but the scleractinians are
|ess abundant at the northern end (Wheaton=Smith and Jaap, 1976) and In the vicinlty of Miami
{Courtenay, ot al., 1975} than In the central Florida coastal region (Goldberg, 1973a,b). The
underiying substrate is a Holocene elkhorn coral, Acropora paimata, and staghorn coral,

A. carvicornls, rellc resf which lies 15 o 30 m (50 to 100 1) below present sea level, The reef
:ppar'enﬂy has not been actlve for the last 7,000 years (Lighty, et al., 1977). Presently, the domi-
nant hermatypes are The large star coral Montastraea cavernosa, the small| star coral M. annularis, the
lettuce coral Agaricia lamarcki, and the brain coral Diplorla cllivosa, Other stony corals known fram
+he southeast Florida coast are summarized in Appendix C.

The deeper zones of this communlty (20 to 30 m; 66 to 100 ft) are characterized by The presence of the
scleraxonian gorgonian iciilgorgia schramml s described by Gotdberg {1973a}, Wheaton=5mith and

Jaap (1976) and Courtenay, et al, (1975) have confirmed the existence of the same zonation of f Palm
Beach and Miam| Beach, respectively, Other octocorailians from this area are summarized in Appendix A,

5e2.1.4 Florida Keys (Fowey Rocks to the Dry Tortugas)

With the exception of reefs of Bermuda and the northern Bashamas, the Florida Keys represent the
northermost |imit of coral reefs In the western Atlantic. Many wel! daveloped patch and outer bank
reafs, such as Carysfort Reef and Key Large Dry Rocks, cccur shoreward of the 18-m (50-ft) isobsth and
are dominated by Acropora paimata (elkhern) and Millepora complanata (encrusting flire coral} at the
crest, followed by A. cervicornis (staghorn), Montastraea annularis (smal! star coral), and M. cavernosa
{large star coral), in successlvely deeper zones {Shinn, 1963). There is Ilttle specitic information
on the distribution and abundance of corals on thase reefs In spite of thelr position as the northern
most Acropora reefs In the western Atlantic, The outer bank reefs of Biscayne Natlional Park to the
north have been described by Yoss, et al. (1969) but quantitative data on distributlon and abundance
of corals on a single reef were not included. Ongolng research at the Park should #ili this data gap.
{Jaap and Wheaton Lowry, In preparation; Tlimant, 1979, personal cammunlication).

The only cuter reet system presently described in detall Is Looe Key Reef, in the |ower Florida Keys
{Antonlus, et al,, 1978), Hence, although Looe Key Is only one of many cuter bank reefs, most of this
discusslion Is limited to thls representative area. The reef crest at Looe Key I1s dominated by
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‘M1 | iepora complenats {encrusting fire coral); Acropora cervicornis (staghorn) Is not prevalent. The
crest is transected by valleys, some of which extand seaward as a system of spurs and grooves {S & G}
parpendicular to the Keys! general coastiine. The 5 & G system at Loos Key Is roughly 800 m (2,600 1}
tong, 300 m {990 f1) wide, and slopes sharpiy fram the surface to a sand bottom at 9 o 11 m (29 to

36 1), The spurs are composad of a framework of A. paimate (elkhorn) cappad by colonies of very
\arga, |iving Montastraea annuiarls (smalt star coral), Diploria strigosa (brain coral), and
Colpophyllia natans (moon coral), Montastrasa cavernosa (large star coral} becamas dominant at the
deeper ends of the spurs. Mantastraea spp. and Acropora paimata are numerical Iy dominant on the spurs,
account ing for 54 percent of the sc leractinlans. The gorgonlan feuna are dominated primarily by
Psoudogforggorgla amer | cana and Gorgonla ventalina which comprise 19 percent of the fauna. Secondary
dominants are Plexaura flexuosa, Pseudopterogorgia acerosa, Muricea atlantlca, and Erythropodium
caribasorum which account for an additional 18 percent of the gorgonlans found In this zane,

The end of the spur and groove zone at Looe Key Is marked by s sandy plain at 10 fo 12 m (33 to 40
f1), which grades into a desper reef zone, particularly toward the west, A secord tler of deep spurs
and grooves contlnues to a depth of 30 to 35 m (100 to 115 t1), Octocorals such as the raugh sea
plume (Muriceopsis tlavida; eleven percent of deep reef gorgoniasns) are cammon but are replaced by
Psuedopterogorgla bipinnata (the biplinnate sea feather) and lcltlgorgis schrammi (13 percent) with
Increasing depth. The scleractinians of the deep reef are similar In composition to the sha! lower
zones but contaln a relativeiy greater abundance of branching forms such as Eusmilia fastigiata {star
or tlower coral), Porltes porites, and Madracis spp. (finger coral). The larger scleractinians of the
deep reaf are Agarlcia (lettuce coral} and Mycetophylliia.

The zone landward of the reef crest at Loos Kay Is the resf flat zone, Coral diversity there |s
limited and Individuals present are usuatly small and ancrusting. Dominant species Include the
mustard h1l} coral Porltes astrecides (27 percent of reef flat Scleractinial, the braln coral Diploria
clivesa (17 percent), the fire cora! Miliepora squarrosa (14 psrcant), and the starlet coral
Siderastrea slderea (11 percent), Gorgonians are the most conspicuous eljsment hers and conslst prin
cipally of two species, Gorgonia vantalina (common sea fan; 27 percent) and Pterogorgia cltrina

{yol low sea whip; 43 percent),

Antonius, et al, (1978) also described the patch reef zone closest to Looe Key. This area contains
+he same scleractinian species as described for the reef flat, except that an increased abundance of
Acropora cervicornis Is noted. Twenty-six spacles of gorgonians were found in this zone, but onty one
species, Pseudopiexaura flageilosa {fiage! late fa!se Plexaura; nine percent), accounted for more than
six percent of the individusls.

Patch reefs of the Florids Keys have received the most comprehensive treatment as far as ecclogy and
systematics of corals in the management area are concernsd. Comparisons batween reets and araas,
howaver, are compllcated by environmental variables which fluctuate with the location of the patch,
Wave and current exposurs, exposure tc Florids Bay water thermohaline and furblidity filuctuatlions,
distance from shore, and depth all play a role In guantitative and qualttative coral development,
General |y, patch reefs found In the lagoon between the cuter reefs and the Florida Keys may Include
star corals Montastraes spp., flire corals Millepora spp,, regular finger coral Porites porites (P, furcata
or P. divaricata), mustard hil |l coral P, astrecides, starlet corsl Slderastrea spp., brain coral
Diploria clivosa, and staghorn Acropors cervicornls., Acropora paimata (elkhorn) is almost always
absent. Antonius, et al, (1978) found that five species composed 50 percent of the stony corals -
found on the patch reefs at Looe Key; Millepora complanata, the star corals Dichocoenia stellaris,
Siderastrea sidersa, and Montastrasa annularls accounted for eight to ten percent each, whlie
staghorn coral Acropora cervicornis dominated with 15 percent of the total,

Inshore waters In the immsdiate vicinlty of the Keys are dominated by hardy corals (Including the
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braln coral Diploria cllvosa, Favia fragum, Porites porites, P. astreoides, Siderastrea radians,

5. sidersa, rose coral Manicina areclata, and Cladocora arbuscula), which appear to have a greater
tolerance to slit, thermchalline changes, and unconsolidated bottom {Vaughan, 1919; Kissling, 1965),
Yoss and Yoss (1953) have described such an environment in the viclinity of Soldier Key, the northern-
most of the Florida Keys, as have Turmel and Swanson (1976) at Rodriguez Bank, near Tavernler,
Florida, The dominant scleractinian in both locations Is Porlites porites {Porites divaricata), found
In 2 distinct seaward band associated with the coralline alga Gonlollithen sp. and turtle grass
Thalassla testudinum,

Quantitative information deallng with distribution and abundance of gorgonlans Is avallable for severa!
back reef areas in the Florida Keys., Opresko (1973) has analyzed gorgonian data for Bocs Chita Pass,
Soldier Key, and Red Reef (Table 56 and Section 5.4), The first two locations |ie on the seaward
slde of Biscayne Bay and are subject to fluctuations In salinity, temperature, and turbidlty. Boca
Chita Pass Is the least oceanic in character and not surprisingly possesses the lowest diversity and
density of gorgonlans. Red Reef is a lagoonal patch reef |ocated on Margot Fish Shoal, approximately
4 km (2 nm) east of Elllott Key and about 3 km (1,6 nm) west of the cuter reef arc {Long Resf)

(Flgure 5=6); this locatlon displayed the greatest diversity and density of the areas studied by
Opresko (Table 5-6),

Comparative Information is available for the gorgenian fauna on other lagoonal patch reefs, Bagby
(1978) has studied threa sites of f Kay Largo, Florida, chesen to provide a view of the Infiuence of
increasing oceanic conditions, The patches, hereafter referred to as Five, Seven and Nine Kl|cmeter
Reefs, are named for their respactive distances from Key Largo, Florida. Nlne Kifometer Reef Is Imme—
diately shoreward of the outer reef arc just south of Molasses Reef (Figure 5-6). Table 5«6 compares
distribution and abundance records of gorgonians from both Opresko (1973) and Bagby (1978). It s
apparent that Pseudopterogorgia americana (slimy sea plume) and P. acerosa {(porous false Plexaura) are
the most widespread speclies, baing found at every station., In agreement wlth the conclusions of
Oprasko (1973), P. acerosa is most cammon Inshore, while £, americans is more dominant at of fshore
patch reef stations. Equally widespread, but numerical ly less dominant, 2re the species Plexaurelia
dichotoma (double—-forked Plexaurella) and Plexaura flexuosa (sea rod). The former Is present at alt
stations but is abundant only at Soldler Key and Five Kliometer Reef. Two specles, Eunicea succinea
{amber Eunicea) and Ptercgorgia citrina (yellow sea whip), are distributed In abundance at both
Soldier Key and Nine Kllometer Reef, but not in Intermediate aress, Pseudopiexaura porosa was dominant
on Five Kilometer Reef and Plexaura homomalla (black sea rod) was of considerable Importance on Red
Reef, but nelthar was prominent elsewhere In the areas studied.

Spacies with patchy or widespread distributions are apparently the rule rather than the exception.
Goldberg (1973a) noted that offshore patch reefs near the 9 m (30 f1+) Isobath off the southesst
Florida coast could be dominated by alther Pseudopterogorgla amerlicana or P, acerosa, Plexaura
flexuosa was equal ly abundant along wlth Eunicea calyculata (warty Eunicea) and Muricea muricats
(spiny Muricea), Reefs at 14-to 20-m {46-to 66~ft} depths off Palm Beach are dominated by Flexaura
flexuosa and Pterogorgia citrina (Wheaton-5Smi+h, 1976)., Plexaura flexucsa and Pseudopterocgorgia
amer icana dominated the shal low reefs at Long Key, Dry Tortugas (Wheaton Lowry, in preparation),.
Thus, any or all of these spacies can be found prominently on inshore or of fshore reefs, in

shal low water or on cuter reefs at depths up to 20 m (66 ft). Thelr relative abundance on a glvan
reef must therefore be Interpreted with caution.

Shal low 'patch reefs near the outer reef tract display a number of clear-water indicator species.
Gorgonia ventalina {(common sea fan), Muriceopsis flavida (rough sea plume), Briarsum asbestinum (corky
sea finger), and Pseudopterogorgia bipinnata all fall in this category, in decreasing order of con
sistency {Opresko, 1973; Bagby, 1978). However, only the sea fan G. ventalina showed any correlation
betwaeen abundance and reef positicn. At Red Reef and Five Kilometer Reef, thls species accaunted
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TABLE 5-6. Comparative dominance diversity of Gorgonacea in shoal waters of the Florida
Keys. A - after Opresko (1973), B - after DBagby (1978).

A. - SOLDIER KEY
SPECIES £ OF POP.
Eunicea succinea 4.2
Torsa succines
&‘fﬂ;:s'_- .3
citrimg
Pseudopterogorqta 4.7
acerosa
Plexaurella 4.5
0
Eunices 13
l:l'Eﬂlh

Colontes Sampled: 703
No. of Species : 16

Cotonies/m? : HL3

CUMAATIVE I
4.2

78.5

81.2

87.8

91.0

BOCA CHITA PASS
OF

SPECIES T OF POP, CUMULATIVE ¥

Ps; ter fa 45,1 45.1
ACeT 054

P. americana 12.5 51.7

Mur 1cea 9.9 67.6
atlant ica

Pterogorgls 9.9 .5
Shoeps

Muricea 1.2 8.7

“€longata

Colonies Sampled: 111
Mo, of Species : 10

Colontes/n? : 6.9

RED REETF
SPECIES % OF POP,
Bbriareum 214
— ashestinum
Plexaura 14.3
~homoma11a
Ps ter ia 1.0
Dipimnata
Erythropodive 12.2
sp.
Plexaura 7.9
exuosa

Colonies Sampled: 736
Mo. of Species : 26

tolonies/me T N |

CIMAATIVE £
21.4

».?
40.6
60.9

KEY LAREBO PATCH REEF (5km)
Yetcies X OF POP,  CUMALATIVE %
Pseudoplexsura 13.2 13.2
porosa
Psa tero: iz 12.0 26.0
amer Icana

friareum 8.8 Mg
asbest Inum

Flexaura 1.5 42.3

axuosa

Plexaurella 7.1 9.4
gichotoma

Muriceopsis 1.1 56.5
l’hvlsi

Colonies Sampled: 99
M. of Species : 33

Colonies/m? 26,4

KEY LARGO PATCH REET (7m)
SPECIES % OF POP. CUMULATIVE X

Muric 13 7.3 27.3
Tlavgg

Pseydopterogorgia 26.9 54,2
Iilg!nnlf.":

P. americama 13.5 67.7

Gogo_[nh 6.4 7.2
ventalina

Briarewm 4.2 78.4
ashes Linue

Colonfes Sampled: 1138
No. of Specles 25

Colonles/m? CR | Y

KEY LARGO PATCH REEF (Ym)

SPECIES I OF POP,
Ewnfces succines 42.8
ores )

Go 1a 12.8
mnﬁl ins

s t {a 11.2
americana

Muri s 10.6

avida

Colonies Sampled: &M
Mo, of Species : 20
Colonfes/m? r 18,7

CUMULATIVE I
2.5

55.4

66.6

n.a
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for 2.7 to 4.1 percent of the totral fauna. At Seven Kllometer Reef this figure Increased to 6.4 per-
cent, and at Nine Kilometer Reef 1t increased again to 12.8 percent,

5.2.1.,5 Northeastern Gulf of Mexico

This reglon includes the waters off the west coast of Florida fram the Everglades north to Cape San
Blas on the Florida Panhandle (Figure 5-2). Fram the standpoint of coral communlties, the bast known
and most important area In this region is a 1,536 ke (338 nm¢) herd bottom northwest of Tampa known as
the Florida Middle Grounds (Figure 5-4), The Florida Middle Grounds |s characterized by steep-profile
| imastone sscarpments and knclls rising 10 fo 13 m (33 fo 43 1) above the surrounding sand and sand-
shel | substrate, with overall depths varyling from 26 1o 48 m (B85 o 157 1) (Smith, 1976). Brooks
(1962) attributed the rellef to underlying Plelistocene rellc reefs which flourished during the last
Infer-glacial spoch,

At present, live corals contribute [ittle fo the configuration of the area (Smith, 1976}, so that It
Is best to use the term hard bottom rather than coral reaef to describe 1t. This polnt is underscored
by the absence of the hermatyplc star and brain corals Montastrasa and Diploria (Smith, et al., 1975
characteristic of the Flower Gardan Reefs described in Section 5.2.2.7 below.

The dominant scleractinians In the Florida Middle Grounds Include Medracis decactls, Porltes
divaricata, Dichocoenia stellaris, D. stokeslii, and Scolymia lacera, Octocorals, a relatively minor
componant of other Gulf reefs considered below, are praminent on the Middle Grounds; domlnant forms
inciude Murices elongata (orange Muricea), Muricea laxa (dellcate Murices), Eunices calyculata (warty
Eunicea), and Plexaura flexuosa (sea rod) (Grimm and Hopkins, 1977),. Additlons to the latter paper
have baen made by Wheaton Lowry (in preparation) and are Included in Appendix A, |t is of Interest to
note that several genera of octocorals (Plexaura, Eunicea, Pseudoptercgorgim, etc.) usually cons Idered
typical of tropical areas occur this far north.

A species zonation pattern ex|sts on the Florida Middle Grounds with overlap betwaen adjacent zones.
Grimm and Hopkins (1977} describe a Murlcea-0ichocoenia=-Porites zone at 26 to 28 m (85 to 92 f1),

From 28 to 30 m (92 to 100 1) +he dominant forms are Dichocoenlia (eye coral) and Madracis, Mlllepora
(fire coral) dominates from 30 to 31 m (100 to 103 ft) but becomes codomlinant with Madracis fram 31! to
36 m (103 1o 118 f1).

A second shelt region with notable coral communities 15 bounded by the waters off Tampa Bay on the
north and Sanibe! Island on the south and has been investigated and reported by the Florida Department
of Natura! Resources in thelir Memoirs of the Hourgiass Cruises, The so-called "Hourglass region”
(Figure 5-4) consists of 2 variety of bottom types. Rocky bottom occurs at the 18 m (59 ft) contour
where sponges, alcyonarians, and the scleractinisns Solenastrea hyades {stump coral) and Cladccora
arbuscula are especially prominent (Joyce and Wiillams, 1969). Smith (1876) noted additional "patch
reefs” {hard bottoms according to the definltions in Table 5-1) which occur oft Sarasota, Florida,
Calrns {19770} published an analysis of the ahermatypic stony corals of the Hourglass samples; Jaap is
currentiy preparing a report on the other scleractinians. Wwhile It Is apparent that the distribution
of corals In this region Is irreqular, a conslderable diversity of scleractinians and octocoral|ians
occur here and are [lsted among those recorded from the sastern Gulf of Mexlico (see Appendices A and
C)e Domlnant species were Slderastrem radians, Cladocora srbuscula, Solenastrea hyades, Phyllangia
amer icana, QOcullna ditfusa, and Ocullna tenella; twelve other specles were rare (laap, 1979, personal.
commun lcation),

As In the Florida Middle Grounds the Hourglass reglon octocoral fauna include Carolinlan and Wast
Indlan spacies, This Leptogorgia/Lophogorgia assemblage is found in some abundance to the viginity of
Naples, Florida, (Wheaton Lowry, in preparation) and persists sporadicaliy to Cape Sable, Florida
(Tabb and Manning, 1961).
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(n addition fo the Florida Middle Grounds and Hourglass areas, the eastern Gulf ragion also includes
abundant hard bottom communities (Causey, 1979, personal communication}, Woodward~Clyde Consultants
(1979) described the blologlcal associations of these areas, in which Oculina robusta is particulariy
abundant,

5.2.1.6 MNorthern Gulf of Maxico

This regien s bounded on the east by Cape San Blas, Florida, and on the west by the Mississippl Delts
(Figure 5«2). The shallow nearshore zone In this area appears to be a trans{tion zone between hard-
bottom communities to the east and southeast and locallized hard-bank communitles o the wast, The
area is Influenced by the Mississippl River ocuttiow. Although some corals {Manicina areciata rose
coral; 34 m (112 £1) depth; laap, 1979, personal communlcation] and inshore hard bottoms have been
reported 3 to 11 km (1,6 to 5.9 nm) offshore between Panama City, Florida, and the Choctawatches Bay
entrance {Brooks, 1974), most coraliine areas are restricted to the ocuter odge of tha continental
shelf in this region.

The shelf edge lying in the area batween the Mississippl Delta and northwest Florida contalns a number
ot discontinuous mounds, hills, and pinnacles at depths of 80 to 168 m (262 to 550 f1). Ludwick and
Walton (1937) studied 8 saction of these praminences off Moblle, Alabama, (depth, 80 to 110 m or 252 to
360 ff; mean temperature, 18.3°C or 63°F) which were found toc be Pieistocens rock composed chiefly of
calcareous algae, Their rallef averaged 9 m (30 ft+) above the surrounding terrain, and although no
evidence of modern reef construction was found, a number of scleractinlans and octocorals (In addi+ion
to the antipatharian Clrripathes sp.,) were obtained by dredge and grab (Table 5=7),

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

Octocorallila Scleractinia
Nidalia occldentalis Gray *Qcu!lina varicosa Lesueur
Neospongeodes agassiz] Deichmann (reported as O, disticha)!
*Nicel la guadalypensis D. & M., *Madracis mirabilis D, & M.2
Rilsia paniculata D, & M, *Bathycyathus sp.
Ellisalla sp. (funicullna?) Anomocora fecunda Pourtales
*Thesea rubra Delichmann Balanophyilia sp.
Villogorglia nigrescens D. & M, Deltocyathus agassiz| Pourtales

Desmophy ! lium cailleti D, & M,

* Indicates most commonly sncountered species,
L Probably D. robusta

Z Perhaps M. decactis or M, asperuls

Additlonal species of Octocora!lia from this reglon are |isted in Appendix A from Bayer (1961} amd
Glammona (1978}, but with no indication of whether they are assoclated with hard=bottom communities.
Calrns (1977a) had published a field guide and taxonamic key to the cammoner octocorals of the Gulf of
Mexico, Caribbean, and Florida. :

5.2.1.7 Northwestern Gulf of Mexico
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The principal commun|ties in the nortiwestern Gulf of Mexico (west of the Mississippl River Deita) are
localized on the hard banks occurring on the shelf (see Figure 5-4), Numsrous other banks are being
discoversd as topographic studies continue on the Gult shelf, These banks ysually originate In waters
40« o 100=m (131= to 330-ft) deep and include $11amentous and leafy algae {(Bright, 1977; Giammona, 1978).
Brighf {1977) had grouped these banks into Three categories based on their blota and depth of origin,

as described in Table 5-B and Flgures 5-4 and 5-7. Only East and Wes? Flower Gardan Banks In group 3
paak at depths less than 25 m (B2 ft); the other banks peak at 58 to 70 m {190 to 230 ft). Biota on
thase banks fall into at least six biotlc zones, comblnations of which are found on different banks

(Bright, 1977).

Table 5-8. Classitication of Gulf of Mexico banks based on depth of origin. (After Bright, 1977,
Group | = Origin between 50 and 60 m (163 to 196 f1) contours

Statson Bank Clayptle Bank
Sonnler Bank (Three Hickey Rock) 32 Fathom Bank

Group 2 = Origin between 60 and 80 m (196 to 262 f1) contours

Mysterious Bank North Hosplital Bank

Biackfish Ridge Aransas Bank
81g Adam Rock South Daker Bank
Small Adam Rock Baker Bank
Dream Bank 29 Fathom Bank
Southern Bank Fishnet Bank

Hospltal Bank

Group 3 - Origin batween 100 and 200 m (330 to 560 ft) contours
East Fiower Garden Bank Ewing Bank
West Flower Gardsn Bank Parker Bank
Bright Bank 18 Fathom Bank
Boums Bank 28 Fathom Bank

Two banks (Stetson and Sonnler) In the first group (those orlginating between the 50 to 60 m [163 to
196 tt1 contour) are dominated by the fire coral Millepora alclcornis and varlious sponges (Giammona,
1978; Bright, 1977), Stetson Bank, in particular, has been described in some detail by Bright and
DuBols (1974} (Figure 5-8), This bank occuplies about 4 ha (10 acres) of bottom composed primarlly of
a soft claystone which rises from a mud bottom at roughly 49 m (161 ft) to a peak at about 20 m

(66 1), A wide variety of benthic organisms are common on the bank, including the sponge
Neoflbularia sp, and The rock-boring bivalve Jouannetia qulltingi.

few scleractinian and no gorgonlian corals are found at Stetson Bank. Stephanocoenia michelinli (alsc
reported a5 S. infersepts by some researchers) accurs with occasiona! ancrustations of Madracls
decactis (Bright and DuBols, 1974), Edwards (1971) reported the presence of Slderastrea sp, (starlet
coral), and the star coral Montastraes annuiaris, braln coral Dipioria strigosa, and Madracls asperuls
on Stetson Bank, but thess were not encountered by tha former authors despite extenslve SCUBA and sub-
mersible operations, E, A. Shinn (personal communication) reports Millepora sp. as having been fairiy
common there in 1973,
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Another bank within Group 1 Is the Sannier Bank {formerly known as the Three Hickey Rock). Thls bank
Is a mid-shelf structure camposed of siltstone outcrops. The peak at 20 to 21 m (66 fo 69 1) is
atmost entirely encrusted wlth Mi!ilepora sp., (fire coral) which parsists to 40 m (132 1) along with
the sponges Neoflbularia nolitangere and Ircinia sp. Aithough a specimen of Agaricia sp. {lettuce
coral} was recoversd at 52 m (170 f+), the only cdmmon scleractinfan was Stephanocoenia sp. at 36 to
41 m (118 to 135 1) (Figure 59, .

The base of Sonnler Iles at about 52 m (170 f+), where rubble gives way t0 a mud bottom at 58 m

(190 ft), The antipatharian black corals Clrripathes sp. and Antlpathes sp. were nated fram 47 to 58 m
(153 fo 190 ft} adjacent to the bank but not an It., Bright (1978) considers ths structure, environ-
mant, and biota of Sonnler to be similar to Stetson Bank {(described above).

The second group of banks, of which Southern Bank (Figure 5-10) s typical, does not riss as close to
the surface as most banks and Is characterized primarlly by antipatharians ot the genus Clrripathes,
Also present are scattered encrustations of coralline algse and gorgonlans of the genera Hypnogorgla
(Muricea 7) and Theses (Bright and Rezak, 1976). It is worth noting that nearby Dream Bank (alsoc In
group 2} has a more diverse octocoral fauna when campared with the rest of the South Texas Banks.
Bebryce c¢inerea Deichmann, Scieracis guadalupensis Duchassalng and Michelotti, Thesea nivea Deichmann
and T, parviflors are all known fram here at depths of 63 to 83 m {207 to 271 ft) (Giammona, 1978),
In addition, Muricea penduls Verrll! has been taken on Baker and Aransas Banks (60 to 62 m; 196 to
205 f1}, Nicella flagellum (Studer) |s known from Hospltal Rock (depth unspecified), and Placogorgia
tenuls Yerril| has been recovered fram South Baker Bank at 76 m (250 f1} (Giammona, 1978). Additional
Octocorallla from this region are listed in Appendix A,

Scleractinian corals, while not abundant, are represented by populations of Agaricle sp. (lettuce
coral), Madracis brueggemanni, and an unidentiflied solitary species {Bright and Rezak, 1976). Cairns
(1978) l1sts several additional shermatyplc corats from the shelf banks of this reglon (see Appendix C),
The physical conditions which characterize these hard banks are not conducive to the development of
coral communities. The South Texas Banks, In particular, are subjected to frequent intrusions of
coastal water massas with thelr attendant thermohallne fluctuations. Bright and Rezak {1976), for
example, state that bottom temperatures can vary from 1Z to 16°C (53 to 61°F) and salinities can
change abruptly, In additlon, the upper levels of the banks are subjected to periodical inundation by
turbld water layers which overlie the predominantly soft bottom of the Texas-Loulsiana outer continenm
tal shelt (Bright, 1977), The communfty characterized as the "antipatharian zone" is apparently
adapted to these conditions although the tops of the banks, which are frequantly sbove the nephelold
layar, are biotically more diverse than the lower parts of the banks {Bright, 1977},

The third group of Gulf banks classified by Bright (1977) are the outer she!f structures criginating
at dapths of 100 to 200 m (33D to 660 ft). These are typliflied by the East and West Flower Garden
Banks except tfor the large number and diversity of scleractinians which are found In abundance oniy In
their shai lowest zones. Located In clear, oceanic waters over 200 km (108 nm) south=soutiwest of
Galveston, Texas, these two banks bear the most complete and camplex coral communities on The north-
wastern Gulf of Mexlco continentsl shelf, Zonation patterns at the banks raesembles patterns observed
In the Florida reef tract but begins at much greater depths.

. Geologleally, the Flower Garden Banks are salt-dome structures which have been colonlized by coral line
algae and reef-bullding corals (Levert and Ferguson, 1969), Becsuse at least some of the ralief has
been contriputed by hermatyplic corails, 1t seams approprlate to refer to these salt-dome structures as
a spacial variety of coral reef. Accordingly, Bright and Pequegnat (1974) classify the Flower
Gardens as & submerged reef-bank with coral praminences cresting at a depth of approximately 20 m

(66 1),

Wast Flowar Garden Bank is composed of large, closely spaced coral heads up to 3 m {10 ft) or more in
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dlameter. The resulfant topography is quite rough with much growth in the form of ledges and
overhangs (Bright and Pequegnat, 1974), The principal growth zaone of the reef, found ovar an area of
A0 ha {100 a) at a depth of 24 to 49 m {78 1o 160 +1), Is dominatad by Montastrasa annularis (small
star coral}, Dlplorla strigose {braln coral), Montastraea cavernosa (large star coral), Colpophyllis
natans (moon coral), and Porltes astreoldes (mustard nill coral), in that order of abundance, Bright
and Pequagnat (1974) refer to thls as 2 "DIEloria-Mon-rasfraaa-PorHas Zone" (Flgure 5=11). The
acroporids, the dominant hermatypes in other coral reefs In the southern Gu!f and Caribbean, are
entirely absent fram the Flower Garden Reefs and other locallties In the Gulf north of Veracruz,
Mexico (Moore, 1958). The reasons for the absence of thls and other groups of hermatypic corails may .
include greater peak depths, the seasonal tempersture range between 20 to 30°C (68 to 86°F) (Bright
and Paquagnat, 1974), or recruitment dlfticulties presented by the great distance betwean the Flower
Garden Banks and other coral gene pools of south Fioride and the southern Gult.

East Flowar Garden Reef |s somewhat smalfer (28 ha or 70 a) than west Flowar Garden, and has a simllar
pattern of zonation (Figure 5-12), |In addition to the Diploria-Montastraea-Por|tes zons, however, the
sastern bank also possasses a biotic zone of Madracis mirabilis and a zone of fieshy nigae on the
upparmost peaks (Bright, 1977).

The deeper portlons of both banks contain an algal-sponge zone (dominated by coral llne algae) followed
by a deeper (70 m or 230 f1) antipatharian zone similar to, but deeper than, that found on the south
Texas tI1shing banks described above in group 2 {Bright, 1877). On the Fiowar Gardens, gorgonlan
corals of the type characteristic of West indian reets are not present on the reef cap (Bright and
Pequegnat, 1974). CGlammona {1978) lists a number of despwater gorgonlian spacies taken largely below
+he zone of active reef growth (Table 5-9).

Table 5=9, Gorgonacea fraom West Flowar Garden and 28 Fathom Banks,

Depth Inm (1)

Famliy Gorgonldae

Leptogorgia virguiata (Lamarck) 82 (270)
Lophogorgla punicea (M.~E, & H.) ?

Famtiy Elllse!lldae

Ellisalla atlantica Toeplitz 100 (330)
E, barbadensis (D. & M) 100=115 (330-3735)
Nicelia americana Toeplltz 100 (33Q)
Riisea panlculats {D. & M.) 100 {330)

Famlly Paramuriceldae

Catiacis nutans (D, & M.} ’ 100 {330}
Trachymuricea hirta Dichmann 105 (345)
Scleracls guadaiupensis (D. & M.) 35-50 (115=165)

Giammona (1978) 1ists four additicnal specles from nearby 28 Fathom Bank taken at 100«106 m
(330=-348 11):

Nidalla occldentalis Gray
Bebryce cinerea Deichmann

SlEhonogorgia agasslzll {Dalchmann}
Nicella flagetium (Studer)

Source: Bright and Pequegnat, 1378.
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Several other fopographic highs on the Louislana contlnental shelf also fall in this third group:
Bright, Bouma, Ewing, Parker (not figured), and 18 Fathom Banks {Figures 513, 5-14, 515, and 5«16)
(Bright, 1978}, All five are shelf-edge teatures supporting a commun ity structured largely by popula~-
tlons of coralline algas. All possess features of zonation, ganera! ly simliar to those seen at
Flowsr Garden Banks (except for the noted lack of scleractinian diversity and number)., The algal-
sponge zone {coralline algae - Neoflbularla sp.) at 50 to 70 m {165 to 230 ft), is developed on all
five banks, usual ly associated with Madracis sp., followed by an ant ipatharian zone at 70 to 80 m

(230 to 263 f1) (Clirripathes sp. and Antlipathes sp,). In addition to these zones, 18 Fathom Bank is
‘cappad with a zone camposad of the scleractinlans Montastraea cavarngsa, Stephanocoenls sp., and
Agaricia sp., plus the hydrozoan Millepora sp, (Figure 516}, Thls coral zZone, the only one of its
kind In The banks described here, is found in patches between 43 +o 47 m (140 to 154 tt)}s It (s worth
noting that lettuce coral Agaricia sp. Is also found con Bright and Bauma Banks, M. cavernosa [s known
fram Bright Bank, and the solltary coral Oxysmilla sp. Is reported from both 18 Fathom and Ewing Banks
(Bright, 1978),

Octocoral |lans are only preliminarily described for these reglons, but 18 Fathom Bank is reported to
have four species: Bebryce cineres, Nicella flagellum, Nidalia $p., and densa populations of a
whipiike Ellisel!a sp, at 62 to 73 m (203 to 240 1) {Bright, 1978}, Nicelia schmitt] and Nidalla
occidentalis are reported frem Ewlng Bank,

A fina! Gulf bank not fitting the above blotic ciassification is Sackett Bank (Bright, 1978}, The
ares in which this bank is tocated is chronically beset with stresses assoclated with variations In
Turbidity and salinity due to Its proximity to the Mississippl River. It is not occupled by extensiva
coral or caralline algae communities, except that at 70 to 80 m (230 to 263 1), the Clirripathes zone
becomes developed {(Figura 5-17), At 80 to 88 m (263 to 288 f1), Antipathes sp., Nidalia occidentalls,
and unidentified paramuriceld, and the solltary sciaractinian Oxysmilia sp, are ail found, but disap-
pear balow 90 m (225 ft) due to the dave|opmant of a mud surface,

5.2.2 Deepwater Corals

As noted In Section 5.1.2, Information concerning deepwater corals Is exceadingly sparse, In most
instances, the information is too Incamplets to make assessments as to the abundance of the stocks.
With respect to the condition of the stock (l.e., mortatity versus replacement rates) and overal |
stock stability, I+ Is not possible to make an informed assessment. in one sense of the word
"condition", however, the lack of exploltation and other damaging development activities in deepwater
arsas (except for limited collection and demage by research dredging) infers that the stocks should be
In a pristine state.

For the Gulf of Mexico, the two princlpal studles of deepwater corals are, Glammona (1978), Cairns
{1978); additionally, Moore and Bullls (1960} published a short note on thesa corals. Calirns described
the zoogeography of scleractinlians throughout the management area; Gilammona reviewed avallable |nfor-
mation on Octocorallie in the Gulf of Mexico lAppel;'ndix € relates his distributional information to

habl tat types); and Moore and Bullls (1960) reported a "deepwater coral reef" between 420 to 510 m
(1,350 to 1,700 ft} on the continental slope 70 km (37.8 nm) east of the mouth of the Mississippl
Rivers In the first such area reported trom the Gulf {other areas mentloned below have been reported
In the Atlantic), a single trawl produced about 100 kg (220 Ibs} of corals, including Lophella pro-
|Itara (Pal las) and Caryophyllia sp. (Moore and Bullis, 1960).

In the Atiantic, similar structures have been reported along the margins of the Stralts of Florida off
Miaml, Palm Baach, and polnts farther north (Squires, 1963; Neumann and Bal I, 1970). One such mound
observed from a submersible In B25 m (2,700 1) af water on the Miaml Escarpment was described by
Neumann and Ball (1970) as "smal| mounds of muddy sand capped by thickets of branching, deepwater
ahermatypic corals.™ The unco!lected species were possibly of the genera Lophelia, Madregora, and
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FIGURE 5-14. BOUMA BANK
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FIGURE 5-16. 18 FATHOM BANK
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Dendrophy!lia, Cairns (1979, parsona! communication) revieswed unworked collections at the Smithsonian
institution and has hypotheslzed that deepwater banks may possibly occur cammonly along the Atlantic
cont inental siope within the coral management area ==~ particularly arcund the 600 to 800 m (1,980 to
2,640 ft) depth contour. |If this is true, associated deepwater corals including Enallopsammia {(which
Cairns balieves to be the Dendrophyilia reported by earlier Investigators) and Lophelia may be relati-
vely abundant in many locallzed areas,

Also identified within the Atiantic coral management area are "bump areas™ (Stetson, et ai,, 1962;

‘Squires, 1963) located in a broad area about 370 km (200 nm) southeast of Charleston, South Carclina,

in 720 t0 970 m (2,330 to 3,200 1) of water. Herse, & 5,145 km2 {1,130 nm2) area contalns thousands
of "bumps™ (hummocks of low relief) hypothesized to represent accumulations of coral material. As iIn
the Stralts of Florida, the corals were predominantiy the branching corals Lophelia prolitera and
Enallopsammla profunda,

In both the Gulf and Atiantic portlons of the management ares, sollitary corals may alsc occur along
the shelf flank, slope, and plainh. Although solitary deepwater corals have occaslionally been
collected from a single trawl in numbers exceeding several hundred individuals, such collections are
rara and fit no discernable pattern,

5.3 Ecological Relationships

Most coral assemblages are so complex that holistic approaches to community metabolism are useful pri-
marily for the purpcse of comparison with similar measurements made elsewhare., Therefore, most of the
attantion on coral reef systems has focused on metabolism and interactions of component parts, Lewls
(1977) has reviewed the components which contribute to the well known high producticn rates on coral
reefs,

Although summarlzed here, supplemental information on acological relationships is included In
Appandices G and H.

5.3.1 Coral Ecosystems as a Special Resource

The importance of coral ecosystems and associated habltats has been wel| documented by numerous
studles, reviews, and symposia (a,g., Jones and Endean, 1973, 1975; Bright and Pequegnat, 1974;
Taylor, 1977; Bright, Jaap, and Cashman, 1981). Many of those documents emphasize the compiex struc-
ture of coral ecosystems, the importance of coral for habltat, the sedentary Iifestyle and its impli=
cations, the wide geographlc and bathymetric distributions, and the many behavioral, physlological,
ecological, and physical associations that cambine to yiaeld an exceedingly Intricate functlonal unit.
The Fishery Conservation and Managemant Act recognizes these values and |listed several corals as con-
tinental shelf flshery resources subject to exclusive U.5. use bayond the FCZ,

Ecosystems whlich include coral (solltary corals, hard bottoms or banks, |ithoherms, and coral reefs;
see below, Section 6.2.1) often reprasent unique arrays of plants and animals in a balanced, highly
productive system, The key to many of these systems, If there can be one most Important link, Is
often coral |tself, since the corals provide habitat and/or tood for most of the other members of the
ecosysfem. Connell (1973) and Grassle (1973} have studied aspects of population acology and diversity
wlthin coral reefs (see balow, Section 6.2.1). Individual biotic camponents have alsc been studied -
among them, mlicrobas (DISalve, 1973), algae (Cribb, 1973), holothurians (Bakus, 1973), shrimps and
prawns (Bruce, 1976), echinoderms (Clark, 1976), fishes (Goldman and Talbot, 1976), and others., The
rasultant coral community is exceedingly complex and productive, Helfrich and Townsley (1965), Ddum
(1371}, DiSalvo (1973}, Sarokin {(1973c), and others have attempted to quantify and quailfy the produc-
tivity of corals and their associated blota (e.g., microorganisms) compared Yo other marine and
terrestrial communlties, '
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Becauss of *thelir vast species diversity, trophic compiexity, and productivity, mature coral com
munities possess numercus mechanlsms that enable them to resist normal disturbances, especial iy those
blological in nature (Endean, 1976), As classifled by Sanders {1968), coral reefs may be termed
blological iy accanmdated cammunities with Interspecific compatition and predation major determinants
of stabillity., Shallow reef areas (less than 2 m or 6 ft) may be more approprlately termed physical ly
control led, Numerous other factors also play mejor roles in coral heaith (see below, Section 6.2.2.1
and 6,2,2.2). |t Is many of those other factors that potentially threaten the continued viabiilty of
domestic corals.

The spacial nature of corals as a flshery Is further highlighted by thelr sedentary attached

ox|stence, which separates them fram the subjects of many other fishery plans. Protection via sscape o
or camoufliage is limited by the deslign of coral sketetons and polyps. Although some protection is
afforded by polyp withdraw!, strict energy budgets restrict the use of such behavior. Hence, In the
mldst of persistent adversity, {e.g., water pollution, cold temperatures, sedimantation), corals
appear precariousiy susceptible, -

Part of the unlqueness of the corals covered by this FMP |s thelr position at the northermost limits
of most hermatyplc corais In U.S. waters. Although the Sclsnastrea (stump coral) and Slderastrea
{starlet coral) occur off North Carollna where bottom temperatures reach 10,6°C or S0*F (Macintyre and
Pilkey, 1969), the majority of hermatyplc corals and coral reef growth is limlted to south of Fowey
Recks, Florida, where the Temperature minimum has been recorded as 15.56°C or 60°F (Vaughan, 1918),
Patch reaef, hard bottom, and solltary corals do occur north of Fowey Rocks and off west Florida, but
not to the extent seen of f the Fiorida Keys, northeast of Key Large, or souttwest of Big Pine Key
(Figure 6-2), Most corals Inhablting our nation's continental FCI, especial ly the hermatypic species
which are less temperature tolerant, are at the very limit of their gesographical range,

5.3.2 Value as Habitat

Perhaps the most valuable contribution made by corals to the marine emviromment is as habl fat for
numerous associated organisms. As described by Jones and Endean (1973, 1976}, Antonius, et al. (1978},
and many other researchers, a coral assemblage within the management area may support rich populations
of Invertebrates (corals, sponges, tunicates, echinoderms, crabs, lotsters, gastropods, etc.), ver—
tebrates (primarlily fish but possibly turtles, blrds, and marine mammals), and plants (corailine
algae, fleshy aigoee, eelgrass, turtlegrass, etc.). Wells (1957) amphasized thls habi tat value in
definlng a coral reef as ",,, fauna and fiora ... [that] ,., provide the scological niches essential
To the exlstence of all other reef dwelling animals and plants.™ Undoubtsdly coral Is a primary pro-
vider of niches. As two examples, consider the utilization by reef fish and splny lobsters of coral
resfs or hard bottom zones. The Florida Sea Grant College (1979} reported an anmual commerclal catch
of rasf fish In the Gulf of Mexlco of about 19 miilion pounds (8,482 metric tons); Centaur Asscclates,
Inc, (1979) developed a maximum sustalnable ylald of 7.3 mililon pounds {3,259 metric tans) for spiny
lobsters for U,S, Gulf and south Atlantic waters, -While the total catch cannot be attributed to the
presence of coral reefs, The reefs do serve as an Important source of habltat for these specles,

The habltat diversity within a coral community Is usually proportional to ecosystem diversity.

Complex reef systems usually provide grester typaes and quantities of habitat than the more unl-
dimenslonal hard bottoms. Of considerable significance In assessing vaiue as habl tat are the 1Tvlng
and nonliving components of the acosystem. Corals and associated benthos, e.g., sponges, tunicates, -
and algae, contribute most of the tiving habltat. Dead corais, perhaps parts of relic reefs, coral
limestone, or |Ithified coral rock, are a most Important abiotic camponent. Regardless of the type of
substrate or source of protection, the coral communlty of fers space for organlsms ranging from epi-
benthic Invertebratas to large fish, Those animais in turn contribute to the food chains of the
entire scosystem,

5-42



Octocorals {speciflcal ly gorgonian octocorals) are very important in the ecological balance of the reef
ocoysystem, They have numercus interactions with other animals, including: functioning as a hold-
fast for numerous other Intertebrates; as a substrate for encrusting fire coral (Millepora); a host
for parasitic organisms and symbiotic zooxanthellae; a food source for snails and marine worms and a
refuge for fish and shrimp. Additionally, octocorals confribute to the general reef build-up, adding
over a ton of |imastone in the form of spicules per acre per year to a reef habitat (Calrns, 1977).

Data from a recent five-year study at Biscayne National Park (BNP) support the Importance of octocoral
habitat. Average octocoral density was as high as 58 colonies/m? for eight patch reefs studied within
BNP {Wheaton Lowry, unpublished) whereas stony coral density averaged only 8.5 colonies/m? (Jaap,
unpublished), Maximum |inear dens|ty of octocorals was 544 for 20 m in contrast to a stony coral
maximum of only 44 colonles, Tlimant, et al. (1979} reported 214 fish species from these same octo~
coral dominated reets, This exceads 134 specles for Tortugas and 146 spacies for Pennekamp reported
by Jones and Thompson (1978), These octocoral dominated reefs are thus rich fn reef fish and serve
not only as habitat and a focal polnt for a great number of Important species but probabiy as a
recrultment area for the fore reef,

Some coral assemblages In the Gulf of Mexico may be adjacent to habitat for marine turties that have
bean acknowledged as threatened or endangered species by the Endangered Species Act of 1973, as
amended. A January 37, 1979, listing of protected species 1Federal Reglister 44(2):3656-3654] Included
the green (Chelonia mydas), Kemp's Atlantic Ridtey (Lepldochelys kempil}, {eatherback {Dermochelys
coriacea), hawksbl!| (Eretmochelys Imbricata), and loggerhead (Caretta caretta) sea turtles fram the
management area,

5.,3.,3 Economic Values

Due to the Fiorida law prohibiting coral taking and the subsequent shitt of supply to foreign sources,
such as the Phillppines, India, and Haltl, much of the current econamic value derived from corals in
the management area comes from the nonconsumptive recreational uses of llving corals or collection of
other reef resources. However, should these foreign sources deciine, The monatary vaiue of corals may
rise and increase demand for harvesting corals in the management area.

Throughout the management area but especial ly in the Florida Keys, dive shops, glass bottom boats, reef
tishing tours, snorkel! trips, boat ramps, and/or tropicat spacimen coliecting companies, emphasize the
importance of corals to many local sconomies (see Section 10.1}. It has been estimated by Davidson
{1979, parsonal communication) that the area from Ohio Key to Sugarioaf Lodge near Looe Key, Florida,
generates about eight to ten milllon dollars annually in marine-related Incame, much of [+ coral
related, (n 1978, the town of Key Largo had 13 dive shops, 22 dive boats, John Pennekamp Coral Reat
State Park lincluding a large boat ramp and holst, smal| marina, and numerous dally tours fo reefs),
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 through the turnstiles. Park
officials astimate total usage including boats from private docks and rentals may double this figure
{Gil len, 1979, personal communication)}, Most of the users who visit the reef concentrate arcund Dry
Rocks, Molasses Reef, and a few other select locations, not the entire park. In the northwestern Gulf
of Mexlco, divers pay as much as $100 each to vislt the Flower Gardens coral reefs by dive boat evan
though the reefs are over 200 km (about 110 nm} offshore {Blood, 1978, parsonal communication).
Industries such as froplical specimen collecting and glass bottom boat tours are also dependent on
corals,

These brief examples, and the more detailed information {n Sections 8.0, 9.0, and 10.0, relterate the
dependence of the coastal regions on viable coral escosystems. Although short-term benefits may be
gained by harvesting corais from the reef, extreme care must be taken to protect the !{ong-term
viablility of the reef and the closely related economics of coastal counties, particularly Monroe
County, Florida,.
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The key fact in the above discussion [s the derivation of value fram living corals in the natural
environment rether than from any col lected coral spscimens (see Sections 8.1, 8.2 and 3.1 through 9.3),
Collection of corat-associated biota constitutes another value that Is related to corals. |If mansged
approprlately, both consumptive use of associated blota and nonconsumptive uses of corals and coral
reefs should not be detrimenta! to the enviromment or any user group's sconamic wel i~being.
Pressrvation of existing fisheries that are related to corals should be of vital econamic concern.

For example, the reef fish and spiny tobster harvests In tha Gulf of Mexico FCZ were valued at
approximately $9,832,000 (Florida Sea Grant College, 1979) and $8,636,000 (Centaur. Assoclates, Inc., )
1979), respactively,

5.3.4 .Buffer Values .

Coral reefs occurring along southern Florida, and Indeed throughout the world, are markediy affected
by patterns of water ciraulation. The most highly devaeloped resfs In the management area are the
Florida reefs, confined fo the windward or southeastern margins of the land magses (Glynn, 1973;
Shinn, 1976). Less developed coral communities and other distingulshable blotic assemblages, e.g.,
grass beds, frequently occur leeward of the reef barrlers (see location of reefs and grass/algae beds
in Figure 6-4).

The protectlon offered by iand from cross-platform currents (Ginsburg and Shinn, 1964) {s mirrored by
the buffer provided Islands by rellc and/or tive coral reets, Offshore reefs help dissipate storm
energles and serve to minimlze impacts of storms, wave actlion, and other physical stressas,

The net result of these two buffering systeams is a pecullar, ablotic "symblos|s" «- |s|lands protect
corals by shielding away cold water and low salinity flows from the Florida Bay and sastern Guif and
the corals protect land masses and nearshore communitles from oceanic effects. As a rasult, the
distribution of cora! reefs parallels the distribution of istands {Shinn, et al,, 1977).

Protection of fered by corats may be crucial fo the ex|stence of ather shal low~water, continental she!f
canmynities, Coastal Florida, and elsewhere In the management area, |s represented by a band of grasses
shoreward of the coral reefs, These bads of turtle grass (Thalassla testudinum), manatee grass
(Syringodium filiforme), and shoal grass (Halodute wrightlii) represent highly productive cammunities
(Halfrich and Townsley, 1965), on which numerous speclies, @.g., spiny lobster (Herrnkind, 1979, per-
sonal communication; Davis, 1979, personal communication) and commercial finflsh (Walnsteln and Heck,
1979), dapend for development and recruliment. Fishes and other species alsc use the beds as prime
foraging grounds. Another coastal community protected to & lesser extent by the corals are mangroves,
which along with grass beds, are crucial to nutrient flows In the coastal enviromment. Lastiy, many
less developed coral communities, categorized as soiitary corals or hard bottoms (ses Sectlion G.1.1.1
and H.1.1.2), shoreward of the coral reefs are also spared from storm damage. Although not as promi-
nent as massive coral reefs, grass beds, mangroves, and smali coral assemblages are all important
components ot the coastal ecosystem. Without the buffer of coral reefs, those three zones would be
axposed to unusual ly destructive forces, Also, without grass beds and mangroves to assist In
flltering sediments, coastal waters would depos|t particulates on corals and other bottom dwal lers.

5.3.5 Sources ot Energy

Scleractinian and alcyonarian corals derive energy from several sources Including fram sunlight
through thelr photosynthetic, symbiotic zooxanthellae (algae living In the coral tissue), fram con-
sumption of zooplankton, fram bacteria (which act as biochemicatl reacycling agents), from consumption
of detritus, and perhaps aven directly from dissolved organics. Antipatharian corals such as
Cirripathes apparentiy rety heavily upon stinging nematocysts to feed upon animal tissues, although
plant material has been noted In the gut of black corals. These snergy sources are detalied in
Appendlx G.



5.3.6 Pradators and Assoclatlons

As described in detall In Appendix H, corals are subject to the ecclogical pressures of predation (by
fish and invertabrates), caompetition for space, and other interactions wlth associatad organisms. in
some instances, such as the symbiotic relationship of corals to zooxanthel lae, the association is
mutually beneficlal. At the other end of the spectrum, however, are predatory pressures such as those
app!ied by cartain reef fishes and invertebrates that eat corals.

5.4 Blological Factors and Maximum Sustainabla Yield

Maximum sustainable yleld (MSY) is the !argest average catch or yleld That can continuously be taken
fram a stock under existing eavironmental conditions, Calculation of MSY depands upon catch and
effort data, or biological data on growth rates, mortality rates, abundance, density, and biomass
among cther |tems,

Two facts concerning this coral FMF ~-- over 400 species and a lack of data - necessltate grouping
simllar corals to yield an MSY for a type of coral. ‘Hence, blological factors and MSY ara discussed
below for two general coral groups: ocfocorals (gorgonlans, precious corals, efc.) and stony corais
(fire coral, rose coral, branching corals, brain corais, etc.}.

MSY is incalculable except as MSY* at Bliscayne National Park (sea Sectlon 5.,4.9).

S.4.1 Growth and Size

5.4.1.1 Octocorais (Gorgonians, Precious Corals)

The published data on gorgonlan growth has been determined from work on the black sea rod (Plexaura
homomaila), Kinzie (1974) calculated a range of growth rates of 1,0 to 40 mm (0.05 to 1.6 ia) yr=]
with a mean Increase in height of 20 mm (0.8 In} yr‘". In that same study, Kinzie also noted that
colonial growth in terms of helght need not be mirrored by growth of new branch tTips. Mature P,
homomalla celonies are 25 to 35 em (10 to 14 (n} high with multiple branches arising from a single
stem (see Figure 5-10); other gorgonians in The management area attaln sizes averaging 18 cm (7 In) up
to 2,25 m (7.4 t1+) (Calrns, 1977a), These measurements parallel data collected by Wheaton Lowry (in
praparation) off Biscayne National Park.

Research on the precious biack, bamboo, and pInk corals (see Tahle 5=10) has been restricted bacause
of thalr occurrence in deep waters, Other than Clrripathes lutkeni, which [Tves at 20 to 174 m
(66 to 535 ft), most other corals In this category occur balow 200 m (660 f+},

As shown In Table 510, growth and size data for the precious corals in the management area is repre—
santed only by the work of Goldberg (1977) on Clrripathes lutkenli.

5.4.1.2 Stony Corals (Fire Corals, Branched Scleractinians, 8raln Corals, ete,)

Growth data for stony corals 1s concentrated on the scieractinian species, especlally The branched
reef corals (Acropora spp.) and the head corals (Montastraea and others), Limited information Is
avaliable on deepwater species and the hydrocorals, Growth in terms of stock slze and numbar of colo-
nies is not limited tc new corals Initiated by settling larvae; Shilon (1979, personal communication)
and others have noted that many stony corals Including the branched corals (Acropors spp.} may rege-
nerate from small pleces remaining after damage to or destruction of a larger colony,

Much of the growth data on the branched scleractinians ¢omes from Acropora palmata (elkhern),
As cervicornis (staghorn), and A. prolifera {fused staghorn). Ganeraily, these corais have ditfersnt

growth rates dependent upon temperature (A, palmata and A, prolifera}), placement in the reef zone
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TABLE 5-10. Growth rates and sizes of precious black, pink, and bamboo corals., Data presented for species
in the management area and in the Pacific.

SPECIES

In Management Area:

Cirripathes liitkemi
(BTack coral)

Corallium medea
{Pink coral)

Corallium niobe
nk coral}

Leiopathes glaberrima

{Black coral)

In Pacific Waters:

Corallium secundum
(Ptnk cordl)

Gerardia sp.
coral)

Lepidisis sp.
EBaﬁEOO coral)

GROWTH
RATE

{mm/yr)

50-100

90

COLONY SIZE
(Height in m)

up to 7
~ 0.5
~ 0.5

up to 1.2

up to 0.6
up to 0,25

up to 0.30

References as noted.

GROUTH
MEASUREMENT
TECHNIQUE

skeletal ring
analysis

skeletal ring
analysis

REFERENCE

Goldberg (1977)
Caims (1979, personal
communication) -

Cairns (1979, personal
communication)

Cairns (1979, personal
communication)

Grigg (1976)
Western Pacific Fishery
Management Council (1979)

Western Pacific Fishery
Management Council (1979)




(A, patmata), and geographic area (A. cervicornis) (Giadfelter, et al., 1978). Growth rates of
Acropora in the management area and on Caribbean reefs range fram 34 to 266 mm per year for A,
corvicornls, 47,3 to 105 mm per year for A. paimata, and 59.2 fo §1.8 mm for A, prolifera. Those
rates are lowar I[f expressed solely for corais in the management area (Table 5~11),

Gladtelter, et al. (1978) found that catclfication rates (the amount of calcium carbonate deposited
per unit branch perimeter) in Acropora paimata were independent of temperature yet dependent upon
zonation; 0.85 g per cm per year in the backreef, 1.66 in The shallow forereef, and 1.35 in the
desper forereef were Typlcal.

The data of Shinn (1966) and Gladfelter, et al. (1978) indicate that Acropora spp. growth rates In
terms of linear extenslion are higher In the warm fall months than In cooler spring months. Simllarly,
corats in the management area may exhiblf slower growth rates than the same spacias in warmer climates
{ses, 8.0e, A. cervicornis data in Table 5-11),

Growth data for other shal low-water scleractinlans (brain corals and finger ceorals) has been sum=
marized by Bright, et al. (1981) and Gladtelter, et al. (1978). Generally, growth rates for these
species (see Table 5-12) are only ten to 20 percent that of Acropora SPPa

Most growth rates for Montastraea, Porites, =nd Diploria summerized in Table 5-12 are less than 10 mm
(0.2 in) per year, excepting the work of Lewls, et al., (1968} in The Caribbean. Rates batween
geographic areas are more conslstent than observed in Acropora, Also, rates recorded by Gladfalter,

at al, {1978) at the backreef {2 m) and deep forereef (10 m) of Buck Island, Yirgin |slands, indicated
that depth did not affect growth; both portions of the reef had identical average growth rates of 7.6 mm
(0.3 in per year based on colonies ranging in slze from 9.63 om? fo 138 cm? (1.5 to 23 ind),

Highest density bands of Montastraea annuiaris seem to be deposited in the warmest months of The year
(Hudson, et al., 1976},

Although not quantified, several references to M| llepora and Manicina aerolata growth rates have con-
veyed the prellminary conclusion that growth rates on suitable hard surfaces are quite high. Recently
discarded botties, rocks, and other debris may be covered by Miljiepora alclicornis or other stinging
corals within several months to & year. Prior to the existing Florida coral law, several collectors
have suggested rapld recclonization in the rose coral M, asrolata in Florida Keys waters. Limited
data Indicate that growth may be rapld In the first three To four years and much slower thereafter
(Vaughn, 1911, 1916).

Data on growth rates of deepwater scleractinlans within the management area are practically non-
axistent, Hence, to provide a source of comparison, growth data on corals fram other geographic areas
ara presented (Tables 5-13 and 5-14), One species in the tables, Lophella prolifera, is located In
the management area on deepwater banks. :

In general, growth rates observed in these |imited reports are signiflicantiy lower Than growth rates
reported above for shal low-water corals In tThe managemant area. In the absance of area-spacific data,
the growth and weight intormation In Tables 5-13 and 5-14 may be assumed to be a falr approximation of
deepwater scleractinlan growth In the south Atlantic and Gulf of Mexico.

5.4.2 Mortallty Rates

Most of the intormation on natural or human-ralated mortalities of corals in the managemant 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 occasional ly certain species (a.g., "the 13°C water killed 90 percent of the staghorn
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Table 5-11. Growth rates of branched scleractinians (Acroporidae} based on research done on the species
throughout the Carlbbean and south Atlantic. References as noted, Growth measured as
_tinear extenslon, l.e., growth In length.
GROWTH
LOCATION RATE TEMPERATURE STUDY ~ MEASUREMENT
SPECIES {DEPTH} (mm/yr) RANGE (0°C) DURAT{ON TECHNIQUE CITATION
Acropora =~ Key Largo Dry 109 20 = 30.5 2/61-1/62 Plastic~banded Shinn (1966)
carvicornls Rocks (2 m) branches,
measured in situ
transpiant to 43 17.2-32.8 2/61-2/62 Plastic=banded Shinn (19685)
coral patch branches,
Kay Largo (3.5 m) measured In situ -
transplant to 34 13.3-33.8 2/61-2/62 Plastic-bandad Shinn (1966)
nearer shore branches,
Key Large (1 m) measured In situ
Dry Tortugas 40 Removed and mea— Vaughan {1915)
sured, then returned
Buck Isiand, n 26 2/10/77= Allizarin Red 5 Gladfelter, et al,
Virgin islands 4/3/77 staln procedure (1978)
Barbados (10 m) 146 - ful | year Direct Lewis, et al,
{1968)
Jamaica 266 - ful | year Direct Lewis, &t al.
(1968)
Bahamas 45 - - Direct Yaughan (1915)
Eastern Sambo 115 -— - Direct Bright, et al,
Reef, Florida (1981)
Acropora Backreef, Buck 56.5 29,5 8/5/711- Alizarin Red S Gladfelter, ot al.
palmata Island, Yirgin 9/30/77 staln procedurs (1978)
Islands (0.5 m) 55.4 26.0 2/10/77=
4/5/77
Shal low forereef, 82.7 29,5 8/3/71- Alizarin Red § Gladtelter, et al,
Buck lIsland, : 9/30/77 staln procedure [1978)
¥irgin Islands 47.3 26.0 1/20/77
(0.5 m} 4/5/77
Desp forereef, 99.3 29.5 8/3/77= Allzarin Red 5 Gladfeltar, et al.
Buck |s!and 9/30/77 staln proceduras (1978)
Yirgin Islands 65.4 26.0 1/20/17-
(9 m} 4/5/17
Curacao 88,0 - - Direct Bak (1976)
76,0 - - Diract Bak (1976)
Eastern Sambo 105 -— - Direct Bright, et ai.
Reef, Florlda (1981)
Acropora Backreef, Buck 81.8 29.5 9/15/77= Allzarin Red S Gladfelter, et al.
proliters lsland, Yirgin 1W16/77 staln procedures (1978}
Isiands (2 m) 59.2 26.0 1/11/77-
4/5/717
Ocul ina Fort Plerce, (6 m) 11,3 13.7=-31 6/78 - Tle wrap banded J. Reed (1981)
varicosa Florida 6/7% branches,
(80 m)} 16.0 T.4=26,7 Alfzarin staln
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Tabte 5-12.

Growth rates for unbranched scleractinians,
extension, l.e., growth cutward from base (stain, splke, etc.) in diameter,

References are listed,

Growth measured as ||near

SPECIES

LOCATION
(DEPTH)

Montastrasa

annularis

Backreef, Buck
isiand, Virgin
tslands (2 m)

Same (2 m)

Deep forereef.
Buck Island
Vo 1. (10m)

Same (10 m)

Carysfort Reef
Key Largo, Fla.

Carys fort Reef
Fiorida (3 m}

Florida

Curacao

Jamalca (10 m)

Barbados (10 m}
(transplanted)

Jamaica
{(transpianted)}

Buck Island,
¥Yirgin Islands

Forereef, back-

reef, patch reef
Key Largo, Fla.

(2-10 m)

East Flowar
Garden 8ank

St. Crolx,
¥irgin Islands
(3=7m

Jamaica
(0=15 m)

GROWTH
RATE TEMPERATURE STUDY MEASUREMENT
{mm/yr) {0°C} DURAT | ON TECHNIQUE
8.3 29.5 8/12/77~ Allzarin Red §
11/10/77 stain procedure
6.6 - 1/13/77-  Alizarin Red §
5/6/77 staln procedure
1.0 29,5 8/12/77- Alizarin Red §
1175777 stain procadure
8.9 26,0 1/18/7T7- Alizarin Red §
5/5/77 stain procedure
B.4 - 12/11/60~ Imbadded spike
8/6/M in skeleton
(10 yrs. 8 mos,)}
10,7 - 3 years Direct
5.0-6.8 - - Direct
8,0 - - Direct on
intact colonies
6.7 Atizarin Red §
19.2 -- - Direct
25,0 - - Direct
7.3-8.8 - 18 years of X-radlography
corlings
B.0=9.7 16=32 75 years of X-radiography
data
6.5-9.0 18-26 50 years of X-radiography
data
9.2-10.4 - - X=-radjography
6,2-8.8 - - X-radiography
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REFERENCE

Gladfelter,
{1978

et al.

Gladfalter, et al.

(1978}

Glagfalter, of ai.

(1978

Gladfelter,
(1978)

et al.

Shinn (1976)

Hof fmaister and
Muiter (1974}

Yaughan (1916)
Bak (1976)

Dustan (1975

Lewis, ot al,

(1968)

Lewis, et al.

(1968)

Hudson and Shinn
(unpublished) In
Gladfelter, at al.
(1978}

Hudson (1981)

Hudson and Robbin
{1980)

Baker and Weber
(1975)

Aller and Dodge
(1974)



Table 512 (continued)

GROWTH
LOCAT!ON RATE TEMPERATURE STUDY MEASUREMENT
SPECIES {DEPTH) {mm/yr) (0°C) DURATION TECHN 1 QUE REFERENCE
Montastraea British 6.6-8.7 - - X=radlography Macintyre and
annujaris Hondorus and Smith (1974}
{continued) Florida
East Sambo 7.0 - - - Bright, et al.
Reef, Florida (1981) b
Near Key West, 9.0 - - —-— Agassiz (1890}
Florida Bright, et al,
: {1981)
Fort Jefferson, 7.0 - - - Yaughan (1914}
Dry Tortugas, Florida
Barmuda 8.0 - - - lams (1969)
Bright, et al,
(1981)
Bahamas, Goulding 6.0 - - - Yaughan (1914)
Cay
Jamaica 8.8 - - - Dodge, et al. (1973)
Bright, et al.
(1981)
Jamaica 16.0 - - - Lewls, at aj, {1964}
Bright, et al.
{1981)
Porites Backreef, 3,53 29.5 9/9/77= Allzarin Red 5 = Gladfelter, ot al.
astreoides Buck Island, 1AN15/77 (1978)
Virgin istands 3,36 26.0 1/13/77=
(zm 5/6/77
3.36 26=29,5 9/76=5/T7
Daep forereef 3,00 26.0 1/26/77= Alizarin Red § Gladfelter, et al.
Buck island, 5/5/77 {1978}
Virgin Islands {10 m)
Caribbesn 3.0-3.4 - -= - Lewls, et al. (1968)
Porites Caribbean 36 - - - Lewis, et al, (1968)
porites
Porites spp. Carlbbean 20-40 - - - Lawls, at al, (1968}
Dipioria Carysfort Reef 5.0 - 12/11/60- Imbedded spike Shinn (1976)
strigosa Florida 8/6/71 in skeleton

(10 yrs 8 mos)
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TABLE 5-13. Deeper-water scleractinian growth rates based on colonies attached to
undersea cables near Norfolk Island, Australia (29920'00"S, 168007'35"E;

800 nmi or 1480 km east of Brisbane).
17-year old cable;

welight of cleaned corallum (i.e. skeleton).

SPECIES

Caryophyllia profunda

Specimen A
B
C

Average

Goniocorelia dumosa

Culicia australiensis

Tubastrea aurea
" Specimen A
B

Average

HEIGHT
(mn/yr)

2.02
1.55
1.96
1.84
2.94

0.46

1.82
3.16

2.49

A

WEIGHT
(gms/yr)

0.57
0.42
0.39
0.46

0.77

1.16
4.50

2.83

Legend:
B = from a 30-year old cable.

HEIGHT
{nm/yr)

1.03
1.79

1.41

A = based on data from a
Weights based on dry
(From Saquires, 1760).

WEIGHT
(gms/yr)

0.32
0.24
0.22
0.26

0.44

0.66
2.52

1.59
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TABLE 5-14.

SPECIES

Caryophyllia
electrica

Caryophyllia
arcuata

Loghosmilia
telegraphicus

Sunmary of qrowth data from deepwater scleractinians on undersea cables.

noted.

Lophelia
Qrolifera

Lophelia
pralifera
Desmophy1 1un
cristagalli

Solenosmilia
variabilis

(Adapted from Squires, 1960).

CABLE

DEPTH (m)
2000-2800
2000-2800

2000-2800

1139-1200

1139-1200

1139-1200

CABLE
LOCATION
Mediterranean
ltediterranean
Hediterranean
Off Spain
Horth Atlantic

North Atlantic

North Atlantic

*These data are based on a cable age of 2 years,

the growth rates reported by Milne-Edwards are probably too high.
two years of growth, the values may be reclaculated for 3 years:

and Lophosmilia telegraphicus - 3.33 mm/yr.

CABLE
AGE NG. OF
(yrs) SPECTHENS
2* 10
2 1
2* 1
6 -
G -
6 1
6 -

However, the cable age was actually 3 years.
Assuming the rates are a average of
Caryophyllia electrica - 1.67 mm/yr

GROWTH
RATE
(mm/yr)

2.5%

5.0*

7.5

6.8

7.1

References as

REFERENCE

Milne-Edwards
(1861)

Milne-Edwards
{1861)

Milne-Edwards
(1861)

Pratje {1924)
Duncan (1377)
Duncan (1877)

Duncan (1877}

Therefore,




corals, Acropera cervicornls, at Dry Tortugas,™ Davis, 1979, personal communlication). Such comver-
sational data represents the best avallable Information. Generali aspects of corzl mortality are
dlscussed in the work of Antonius (1975, 1876, 1977, and in press),

One quantitative study was that of Antonlus, et al. (1978) at Looe Key, Florlda, Dive transects

and Inspections of the reef-bullding corals were transformed In to a "percent dead™ number: patch
reafs {ten percent); reef flat (25 percent); fore reef (ten parcent); and deep reef (22 percent). The
total at the Looa Key study area was 13 percent dead, These data are presented by species in the
report.

Grigg (1976) calculated The annual instantanscus natural mortality rate of pink coral (Coraillum
secundum) In the Makapuu Bed of f Hawatl to be 0,066 or 6.6 parcent,

Natural massive mortallties of staghorn coral (Acropora cervicornis) at Dry Tortugas have been
observed on two occasions: 1878 when nearly 100 percent of the colonies died bacause of unidentified
"biack water® (Yaughan, 1911) and In 1876 o 1977, when a winter cold front killed about 90 parcent of
the staghorn corals {Davls, 1979, personal canmunication).

The work of Jaap (1979, personal canmmunication) at Bisceyne National Park alsoc provides some insight
Into cora! mortaiities. 8y measuring recrultment, Jaap has quantified net changas in 4 m2 quadrants,
Negative net changes {see Table 5-16) show mortatlty,

Other discussions of mortallitles are refiected In the description of the presant hsealth of corals
{(Section 6.2).

5.4.3 Abundance and Denslty

insufficient data exist on which to base calculations of the total amount or percent coverage of
corals in the managemant area. At bast, estimates may be made by extrapolating from small scattersd
studies, such as the work of Walter Jaap and Jennifer Wheaton Lowry at Blscayne National Park, howaver,
thelr data are not repressntative of the entire managemeant area. Qualltative statements on the
distribution and abundance of corais may be made under similar conflidence limlts. Coral reefs are
very limited in distribution, perhaps to less than one percent of the total managemant area; patch
reefs cover slightty more area than ocuter bank reefs. Ueepwater banks again account for less than ane
percent, probably less than the coral reefs, Most of the corals In the management area cccur in hard
bottom areas or as solltary specimens,

S.4.3.1 Octocorals

Wheaton Lowry (In preparation}, Opresko (1973), and Goldberg {1973a), have detailed abundance and
diversity for octocorals in the scutheastern Florida and Florida reef tract areas. Very [imited
information ex!sts for the remalnder of the management area.

At Blscayne National Park {Schooner, Elkhorn, Star, and Dome reefs), Jaap and Wheaton Lowry (In press),
surveyed octocoral abundance and denslty by transect, specles count, and photographic analysis,
Octocoral colonies usua!ly canprised more than half of the total coral colonies (Table 5=15),

i.0,, octocorals were more abundant than stony corals in a 1977 survay., In 1978, a simiiar pattern

of octocoral predomlinance was found but the total number of specles was slightly |owar, The five most
abundant specles (53,9 percent of Total octocorals) ware Piexaura flexuosa, P. homomalls, Gorgonia
ventalina, Eunicea succinea, and Pseudopterogorgia americana,

Mean numbers of octocoral colonies counted along a 20 m (66 fT) fransact of the eight reefs listed In
Table 515 in 1977 and 1978, respactivaly, were 102,81 and 155,17 {(Wheaton Lowry, In preparation).
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Octocoral densitles were surveyad by Wheaton Lowry (in preparation) by dive counts and photographic
analysis at Biscayne National Park, The 1977 results, as dive counts per quadrant, were 27.41
colonies/me {range 16.00 to 46.50}; In 1978, photo plot counts were 25.28 colonles/me (range 9,75 to
50,00), By both methods, Schooner Reet and its control exhibited highest densities compared to the
othar three reef palrs,

Opresko (1973), based on field study at Soidier Key, Boca Chita Pass, and Red Resf, calculated mean
densities of gorgonlans of 11,3, 6.9, and 2_':'.1/11!2 respactivaly, Most common genera at the three areas
were Eunicea, Pterogorqgla, Pseudoptercgorgia, Briareum, and Plexaura; dansl|ties of those species are ’
listed in Table 5-17.

The only other density Informatlion for octocorals Is from off Palm Beach County, Florida, Goldberg
{1973) reported an average densify of 25,1 colonies/m, No data were glven on abundance in that area,
Several rasearchers noted the high numbars of sea pansies (Renilla) taken In trawis in the north-
eastern Gulf of Mexico but no quantitative data exists, Holland, et al. (1977) reported the specles
to be abundant In patches at 30 m (100 ft) off the Texas coast,

5.4,3.2 Stony Corals

Data on abundance and density of stony corals in the management arsa are presentel In Bright and
Pequagnat (1974), Bright and Abbott (in Bright and Rezak, 1978}, Jaap (1979), and Jasp {in
preparation}, As llsted in Table 515, stony corals comprise only about 21 to 22 percent of the coral
biota at eight resfs In Biscayna National Park, The most cammon five specles are Porltes astrecides,
Millepora alclcornis, Porites porlites, Montastraea annularis, and Siderastrea siderea,

Based on 25 m (80 ft) diver transacts, stony coral abundence at the Biscayne reefs In 1977 and 1978
averaged 25,06 and 26,95 colonles, respectivaly (laap, In preparation).

Stony coral densitias recorded at Biscayne National Park at elght locations were 7.53 colonles/m? in
1977 (quadrant sampling; range 0 to 23) and 6.16 colonles/m2 1n 1978 (photographic analysls; range 2
to 16} (Jaap, in preparation), At the Dry Tortugas, Wells (unpublished) gave densitles of shallow-
water stony corals ranging fram 2.79 to $.15 colonies/m2,

In the northwest Gulf of Mexico, Bright and Pequegnat {1974) reported 3C to 40 percent |lve stony
coral cover at the peak of West Flower Garden Bank. Bright and Abbott (in Bright and Abbott, 1978)
observed 60 to 65 percent 1lve stony corals at East Flower Garden Banks.

5.4.4 Dlversity

S.4.4.1 OQctocorals

Once agaln, most of the data on diversity has been done by Wheaton Lowry (in preparation) in Biscayne
National Park, Highest octocoral diversities along a single 20=m (66~f1) transect were 3,2 at
Schooner Reef Control In 1977 and 3.98 at tha same reef in 19768, Calculations using the Hin
Shannon-weaver specles diversity Index were reiatively high, mostly above 3.00.

5.4.4.2 Stony Corals

Species diversity for stony corals at Biscayne National Park (Table 5-16) was comparably lower tThan
that for octocorals (Jaap, (n preparation; Jaap, 1979), Whereas many transects revealed octocoral
diversitiaes of over 3.00, the highest stony coral diversitles (Shannon-Weaver H'n) were 2.80 at Star
Rest 1n 1977, 3.33 at Dome Reef In 1978, and 3,06 at Schooner Reesf In 1979; diversity values remainad
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TABLE 5-15. Octocoral and stony coral abundance and percent composition per 1n° quadrat at
four experimental reefs and adjacent control reefs in 1977 and 1978 at Biscayne
Mational Park., Variability between years attributed to inconsistency in
sampling techniques (after Jaap and Smith, in preparation).

Dctocoral Stony Coral Total of Percent Percent

Reef Name (olonies Colonies alt Corals Dctocorals Stony Corals

1977 1978 1977 1970 1977 1978 1977 1978 1977 1978
Elkhorn 66 39 28 20 94 59 70.2 66.1 29.8 33.4
Etkhorn control 186 86 42 kK] 228 119 81.6 72.3 18.4 27.7
Schooner 119 61 K} 21 187 a2 19.7 78.4 20.3 25.6
Schooner control 182 100 36 14 218 114 83.5 87.7 16.5 12.3
Star 70 7 54 15 124 92 56.4 Bi.7 43.6 16.3
Star control 67 110 9 16 76 126 Bs8,.? 87.3 11.8 12.7
Dome 64 H/A i6 23 80 N/A 80.9 -——- 20.0 ————
bome control 9 n/A 18 16 BN WA 83.8 o 16.2 -
TOTALS 817 473 241 i 1118 592 ——w- ---- -—-- —

AVERAGES -- - - -- -- ~- 77.9 78.6 22.1 21.4




under 3,00 in all but four cases for the three yesrs comblined. Compared to other reglons (see Loya,
1972; Porter, 1972; 0tt, 1975}, these diversities are lower for stony corals, At the 96 m surveyed
in Biscayne National Park, H'n ranged fram 0.47 to 3.06, H'max from 1,58 to 3.46, evanness J' fram
0,30 to 0,94 (Table 5=16). :

5.4.5 Age

Age data on corals Include scattered reports on the age of living corals and reiic reefs. In the )
rellc reefs underlying the Florlda reef tract, Shinn, et al, {1977), calculated accumuiation rates and
ages (+ standard deviation) by Carbon-14 dating of dritl cores from six reef sltes (see Figure 5-6
for map):

Accumulation Rate Age

Site {(m/t,000 yrs) {yrs)
1. Bal Harbor 0.38 6,300 + 120
2. Sewer Trench 0.74 4,930 + 70
3. Long Raef 0.55 5,630+ 120
4, Carysfort Reef

- 4,0 m depth 0.86 4,570 + 85

- 7.3 m depth 1.39 ' 5,250+ 95
5. Marker G Reefs

- 3.1 m depth 0.49 6,170 + 80

- 4.6 m depth 0.56 7,160 + 85

= B,2 m dapth - 37,480 + 1,300
6. Ft. Joffarson Nationat Monument

(Dry Tortugas)

= 9,1 m depth 1.9 4,762 + 85

~13.7 m depth 2.28 6,017 + 90

These data contlrm the thickness and ages of coral rock in rellc reefs. The corals present varied
between sites but Included Siderastres, Monstastraea annularis, M. cavernosa, Colpophyliia, and
Diploria, Acropora palmata, long considered = major reef-bullder In Florida, was absent in most reefs
driiled.

Shinn (1979}, in a coring survey at the Greclan Rocks of f Key Largo, stated that the growth rates of
Montastraea sp. indicate 1 m (3.3 ft) of upward growth In less than 150 years.

In Makapuu Bed, Hawalil, the Wastern Paclfic Fishery Management Counci! (1979) calculated The "crltical
age"™ at which coral growth galns arae overtaken by natural mortality losses. For the pink coral -

(Corallium secundum), that age was 31.4 years, which corresponds to an average colony waight of 237 g
(8.2 oz),

5.4.6 Reproduction and Recruitment

Reproductive and recrul tment capabllities of corals in the management area have been studied at
Biscayne National Park and the Flowar Garden Banks. Ongolng research on eight reets in the Park has
quantifled changes In marked plots between the summers of 1978 and 1979 (Jaap, 1979, perscnal
communication), Data complled for Pacific corals are also presented,
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Table 5-16. Preallmlnary data on recrultment (1978 to 1979) for alght reefs In Blscayne Nationat
. Park, Including four reefs at mooring buoys (ses Flgure 6-6} and tour control reefs
near the buoys. ODats bassd on changes In colaonles and species In 42 (four
Yml ad Jacant plots) as determined by diver examination. Range, mean, standard
devlation, and dlverslty data are calculated from the four Indlvidual 'm? and
expressed for the entire 4mZ plot, Hin = Shannon-Weaver Index; H'max = number of

species x log baseZ; J' = evenness; NC = no change. (From unpubllshed data of Jaap,
1979, personal communication,)

Reef Sampled and TOTAL CHANGE RANGE MEAN
Plot Number

STAND. DEVIATION
Colonfes Speclies Colonies Species Colonies Species Colonies Species Coloniés Species

L8~g

Elkhorn Plot 1-1 26 6 -3 -2 3-10 3-5 6.50 4.00 2.9 0.82
Elkhorn Plot 1-2 45 7 +190 +1 8-17 1-6 11.25 3.25 4.0 2.22
Elkhorn Plot 1-3 34 3 +14 NC 6-13 1-1 8.50 2.00 n 0.82
. Elkhorn Plot 1-4 26 3 -1 -4 4-1% 2-3 6.50 2.5%0 1.32 0.50
Elkhorn Control Plot )-6 69 7 +20 NC 8-37 3-7 17,25 5.00 13.52 1.63
Elkhorn Control Piot 1-7 67 6 +34 -2 7-24 3-5 16.75 4.00 7.50 0.82
Elkhorn Control PMlot 1-8 49 6 +33 NC 7-17 1-5 12.25 3,50 4,27 1.00
Elkhorn Controt Plot 1-9 40 9 +24 +5 5-16 3-7 10.00 4,50 4.55 i.71
Schooner Plot 2-} 29 5 -7 -2 2-12 2-4 7.28 .00 4.27 0.82
Schooner Plot 2-2 27 7 +7 +2 5-9 3-5 6.80 J.80 . 1.71 0.9
Schooner Control Plot 2-6 27 10 +4 +] 4-10 4.6 6.75 5.00 - 3.20 1.15
Schooner Control Plot 2-7 26 3 1] -1 5-11 1-2 6.50 1.50 2.00 0.58
Star Plot 3-1 29 8 7 NC 5-10 2-6 7.25 4.25 2.06 1.7
Star Plot 3-2 10 9 +4 NC 6-9 3-6 7.50 4.50 1.29 1.29
Star Plot 3-3 35 a8 +12 +1 6-11 -5 8.7% 4.25 2.06 0.9
Star Control Plot 3-6 25 5 +2 HC 2-12 L-5 6.25 2.2% 4,35 1.09
Star Control Plot 3-7 25 7 -10 -3 4-8 2-5 6.25 3.50 2.06 1.29
Star Control Plot 3-8 26 6 +11 hC 5-10 1-4 6.50 2,63 2.8 1.19
Dome Plot 4-1 22 9 +8 +1 2-9 2-6 5.50 4.00 Z.89 1.83
Dome Plot 4-2 26 7 Hc NC 4-8 2-5 6.50 3.75 1.73 1.26
Dome Plot 4-3 20 6 -1 -3 2-10 2-1 5.00 2.50 .46 0.53
Dome Control Plot 4-6 22 5 +7 NC 4-7 2-5 5.50 3.25 1.29 . 1.26
Dome Control Plot 4-7 k ¥ 1t +4 +2 4-12 3-8 8.00 5.00 .27 1.41
Dome Control Plot 4-8 35 8 +19 +3 J-15 2-7 8.75 4.25 - 4.92 2.06
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Preliminary results of the research of Walter Jaap at Biscayne National Park are presented in Table
5-16, Recrultment can be caiculated from the "change" column, which quantified differences in the
numbers of colonles and spsclies batween the summers of 1978 and 1979, The results are variable,
ranging fram an addition of 34 colonles at Elkhorn Plat 1-7 or flve speclies at Eikhorn Plot 1-% to &
loss of ten colonies at Star Plot 3«7 or four specles at Elkhorn Plat 1-4, Generally, recrultment did
not appear to differ between control and experimenta! reefs, However, some plots (e.g., Elkhern
Controls 1=6 to 1-9) did have excaptional ly high changes.

Spawning In rose coral, Manicina aerolata, apparently occurs in iaste spring to early summer in Floridd
waters (Boschma, 1929; Yonge, 1935), )

Pink corals in Hawallan waters apparently reach sexua) maturity at a height of about 12 an (4.7 In) or
an age of 13 years ((Grigg, 1976). The reproductive cycle Is annual with spawning taking place in
June and July,

Based on The assumptlon of steady state recrultment of the Makapuu Beds off Hawall {Western Pacific
Flshery Management Council, 1979), an astimate of recruliment was obtalned by calcuiating the quantity
of coral lost via mortality, in & system In equilibrium, the rates should be equal. The sstimate of
annua!l recruliment to Makapuu for plnk coral was 5,227 colonlas (Western Paclfic Fishery Management
Council, 1979). Fluctuations batween ysar classas are probable, There Is soms indication that the
assumption of an equiiibrium state may not be valld in coral reefs,

5.4,7 Distribution

Dats on the areal distributions of corals in the management area are lacking. {solated collection
records pinpoint locations of certain species but convey |lttle Information on the ares of a stony
coral bed. This fact In combination with the pauclty of abundance data In many reglons prevents a
realistic calculation of standing stock and bliomass,

5.,4.8 Blomass

Biomass calculations are possible where data for a particular area are avallable for: 1) total area
{A) of the coral bed; 2) density (D} as colonles per mz; and 3) average weight (W) per colony, This
Information may be used to estimate |lving blomass (B,) of an unfished stock,

Bo = AxDxW

Several assumptions are inherent 1n calculating B,. First, welghts par colony vary greatly dapending
anr the spacies and Its age., In recognltion of this problem, typical weights have been deduced fram
the |iterature {Table 5-17}, Second, since weights Include both living and dead tissues, an estimate
of percent |Iving tissue Tn & colony must be made, This agaln |s depandent upon specles and size but
Is herein restricted to a colony of typlcal weight, Hence, it has been assumed that three percent of
the walght ot typical stony corals and tfour percent of typical gorgonians are aliva, Using the esti-
matad typical weights and the data of Jaap and Smith ((n preparation) and Opresko (1973), total and _
{lving biomass calculations have been made for several communitlies in the Filorida reef tract (Tabie
5-181.

By comparison, the Western Paclfic Flshery Management Councli! (1979) determined the totai blomass of
pink coral (Coralllium secundum) to be 43,500 kg for the Makapuu Bed (3.6 ke In area, or about 20
timas the area of Elkhorn Reef) or 0,01 kg/rn2 total blomass. The lower blomass In the Hawalian bed
reflacts the great difterences in colony waight betwsen the stony corals and gorgonians,
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Table 5-17. Summary of dry weight data used fo determine typical weights per coral colony,

AYERAGE TYPICAL
SPECIES OBSERYED WEIGHT RANGE WEIGHT WEIGHT SOURCE
(kg) (kg) (kg)
Diploria clivoss <1 to 100 or higher —_ 4.0 Jaap {1979, pers. comm.)
Porites proltes 0.001 to 1,0 0,10 0,10 Jaap {1979, pers. comm.)
Por |tes astreoldes 0.001 to 0,797 ' 0.10 0,10 Jaap {1979, pers, comm.)
Eunicea succlnea succlinea max, 0,23 0,06 Opreosko (1973}
E. 5. plantaginea mx. 0.02 ' 0.01 Opreske (1973)
E. tourneforti tournetorti max, 0.36 0.17 0,22 Opresko {1973)
E, 1. atra max, 1,45 0.73 Opresko (1973)
E. calyculata subsp. with llp max, 0,39 0.13 Opreskc (1973)
E. calyculata without Iip max, 0.67 0.46 Opresko (1973)
Pterogorgia cltrina  mex. 0.12 0.03 0.07 Opresko (1973)
P, anceps max, 0.23 0,08 ‘ Opreska (1973)
Pseudopterogorgia acerosa max. 1.27 0.32 0.28 Opreskc (1973)
P. americana mox. 0.80 0.10 * Opresko (1973)
Briareum asbestinum max, 0.28 0.05 0.05 Opresko (1973)
Plexaura homomalla max. 2.38 Q.15 0.16 Opresko (1973)
P. tlexuosa max. 0.94 0.8 * Opresko (1973)
Pseudopteragorgla bipinnata max., 0,08 0,01 Opraskc (1973)
P, rlglida max, 1,99 0.567 0.13 Opresko {1973)
P, acerosa max. 0.24 0.06 : Opresko (1973)

P, amerlcana max, 0.86 0.09 Opresko (1973)
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TABLE 5-18, Calculations of tissue (skeletal and living) and blomass (fotal and per n?) tor gorgonlans at three reef locations and stony

corals at Elkhorn Reef.

LOCATION

Eikhorn Reet

Soldler Key

Boca Chlta Pass

AREA
SURVEYED

SPECIES (m?)
Dlptoria clivasa 16
Por ites porites 16
Porites astrecides 16
Eunlcea spp.'
Pterogorgia spp.2
Pseudopterogorgia spp.3 16

Brlarsum spp.“_

Plexaura spp.5

Pseudopterogorgia spp.6

succlnea, E, fourneforti, end E. calyculata

cltrina and P. anceps

acerosa and £, americana

Includes only B. asbestinum

Includes P. biplnnata, P, riglda, P. acerosa, and P. amaricana

Red Reof
Footnotes:

1 includes E.
2 Includes P.
3 Includes P.
4

5 Includes P.
6

7

homomalla and P. flexuoss

Quantity actua!ly less than Q.1 kg

DENSITY
(colonles/m2)

0.50

1.00

1.25

5.70

4.00

5,82

6.02

4,40

TYPICAL

DRY

WE | GHT
(kg)

4.0

0.10

0.10

.22

.08

0.28

0.05

0.16

0.13

TOTAL
BIOMASS

(kg)

32 .O

1-6

2,0

80.3

21.4

17.9

18.6

61.6

See text for discussion of calculations and assumptions.

TOTAL
LIVING
BIOMASS

{kg)

9.6
0.5
0.6
3z.1
8.6
7.2
7.4
2.7

14.5

LIVING  TOTAL

BIOMASS BIOMASS

per e per m
(kg) (kg)
0.6 2.0
0.17 0.1
0.17 0.}
0.5 1.3
0.1 0.3
0.4 1.1
0.1 0.3
0.4 1.0
0.2 0.6

SOURCE

Jaap (In prep.)
Jasp (In prep.)
Jaap (In prep.)
Opresko (1973)
Opresko (1973)
Oprasko (1973)
Opresko (1973)
Oprasko (1973)

Oprasko (1973)



5.4.9 Maximum Sustainable Yiald (MSY)

The lack of sufficient data on biomass and mortality, and the absence of a fishery from which catch
and effort dats may be obtained, prevents any calculation of MSY for the entire management area. An
astimated MSY (MSY®) has been determined for several specles at specific reafs in the Florida reef
tract, but cannot be expanded to other corals due to great dlfferences in specles, density, growth
rates, and other factors, Using the data presented In Table 5-18, an approximation of MSY may be
calculated for severa! communlties, The calculation usas the method developed by Gulland (1970), and
applied by the Western Paclfic Fishery Management Council to Its corz| resources:

MSY* = (0,4 M x By
0.4 = a constant with no units attached
M = mortal ity

B, = {jving blomass = A x D x W

Appilcablllty of MSY® for Gulf and south Atlantic corals generated fram this equation is remote. The
protabi ity of error In the estimates of MSY are enhanced by using mortallty dats fram Hawailan pre-
cious coral, biomass data for Floridlan stony and gorgonlan corals, and a constant derlved for
#isheries quite different than corals. This constant may range in value from 0.17 to 0,95; 0.4 was
selacted to be consistent with the Western Paciflc Councl|'s plan, To show how alternate mortallty
and biomass values could af fect 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 blomass
are reduced by one guarter (=.25y), one half (-.5y), or three quarters (-,75y), or increased by cne
half, 100 percent (ly), or 200 percent (2y).

As shown in Table 5=19, MSY* per m? for corals varles dependent upon the.different M and By vatues. No
one set of values may be selected as more reatistic than others with the exIsting data. Hence, a
range Is the most appropriate way to state MSY* per mZ, The range may be derived tram the first and
last columns in Table 5-19,

Table 519. MSY® calculations standardized as kg/mzfyr dry waight and sensitivity analyses for alter—
nate mortallties (M} and biomasses of living tissus (B,), Symbois x and y refer to
B, and M for each speclies from Table 5-18., Due fo the equation, values of MSY* are [dem
tical within one sensitivity level for one species regardless of which variable, B, or M,
1s altered, [.8., «25x(y) equals .25y(X).

Bo: % » x x x x b3
SPECIES M: -2 75y - 50y ~.25y y +.50y +1y +2y
Diploria clivosa {brain coral) 0.0040 0.0079 0.0Q119  0,0158 0.0237 0.0316 0.0474

Porites astrecidas (finger coral) 0.0007 0.0013 0,0020 0,0026 0.0035 0.0052 (0.0078

Porites porites {finger coral) 0,0007 0.00t3 0.0020 0.0026 0,003% 0.0052 0,0078
Eunicea spp. (octoceral) 0.0033 0,00656 0,0099 0.0132 0.0198 0.0264 0.0396
Pterogorgia spp. (octocoral) 0.0007 0.0013 00,0020 0.0026 0.0039 0.0052 0,0078

Pseudopterogorgia spp. (octocoral) 0.0027 0,0053 0,0080¢ 0.0106 0,0159 0.0212 0.0318
{Boca Chlita Pass, Florida)

Fssudopterogorgla ssp. (octocoral) 0.0007 Q.,0013 0,0020 0.0026 0.003% 0,0052 (.0078
{Red Raaf, Florida}

Briareum spp. (corky sea flnger) 0.,0027 0,0053 0.0080 0,0106 0Q.0159 0.0212 0,0318
Plaxaura spp. (black ses rod) 0.0013 0,0027 0.0040 (.0053 0,0080 0.0106 0.0159

Source: From data of Jaap (in preparation) and Opresko (1973},
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Very few data exist on MSY® for corals outside the managemant srea. Generally, other areas suffer
from the same lack of |nformation encountered in this FMP. MSY* has been calculated by the Western
Pacifle Fishaery Management Councl} (1979) for three corals In Makapuu Bed, Hawall (Table 5-20),

Table 5=20, Estimates of MSY® (landed dry weight} via the Gulland method for three corals in the
Makapuu Bed of Hawail (area of 4,500,000 m?),

SPECIES Total MSY* . MSY*
{kg/yr) (kg/me/yr)
Corallium secundum (plnk coral) 1,148 0,000255
Garardia sp., {gold coral) 33 0.000070
Lepidisis sp. (bamboo coral) 285 0.000063

Source: Western Paciflc Flshery Management Councll, 1979.

5.5 Probaple Future Condltlons

The Information avallable on productivity and health (see Sect ions 5.4 and 6,1) snable several cursory
statements to be made:

1) Coral growth rates are so siow in most specles that recovery rates following large-magnitude
harvest, human Impact, or natural stresses are far slower than observed In most other
Iiving resourcaes, In most respects many corals may be considered as a nonrenewable resource,

2) Human impacts that have been ldentifled as possible limiting factors in coral health, do not
appsar to be subslding. Many chronlc problems such as shipping bilge dlscharges, Industrial
and recreational pollution, and sewage could becoma larger problems In the future even with -
implemantation of this plan,

3) Natural stresses continue to act on portions of the management area where species occur at or
near their geographical 1imlts,

Desplte the data gaps already mentioned, several racent efforts have generated praliminary dats for
usa In Indicating any future frends. Corling studies at Key Largo Nationa! Marine Sanctuary Indicate
that coral growth rates have Increased In the past decade (Hudsan, 1981). Whethar or not that impro-
vemont is attributable to management practices Is masked by the discovery by Hudson In the same study
that cyclical coral growth may be nomal, Studies at Biscayne National Park have shown concentrated
damage to coral Immediately adjacent to several mooring buoys (TiImant, 1979, persona! communlcation}.

Perhaps the approach of directing users to particular areas may be detrimental fo objectives of pre-
serving corals, Conversely, lImited damage in high use areas may decrease damagea to other areas and
enhance overal | coral management ef forts. Quantifylng these impacts Is difflcult, The variabillty in
apparent impact 1s summarized 1n Tabie 5-15; total counts of corals and diversities between buoyed and
control plots reveal no pattern in all 24 plots.

One future determinant of coral health In the management area s the status of stocks in natlions that
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export corals Yo the United States, l.e., The Phillppines and a few others, The possibllity that coral
exports from the Phllippines may be curtalied or even stopped could redirect resource pressures to
damestic stocks. A Philippine law may have severely restricted the exportation of corais since 1977
{see Section 7.1.1 of this pian). Thus far, the law appears not to have been enforced.

To allow 2 realistlc assessment of future conditions, it appears mandatory that a multiyear survey of
coral growth, stress factors, and management practices be Initiated on a specles- and araa-specl fic
basls. These data are s minimal bese fram which estimates of future condi tions. could be made and
supported, This subject s discussed below in Section 14.4,

Because corals In the FCZ have unti! recently been protected and managed by the Bureau of Land
Management and the fact that they are now unprotected Is not general ly understood; the stocks are pre-
sently In a good but precarious position, Massive harvest of stony corals and destruction of coral
reefs could occur at any time.

A recent expansion of the effort for snapper and grouper has introduced various types of bottom
tishing gear directed at those fishes closely associated with hard bottoms and reefs, Roller trawls,
bottom longlines, and fish traps are used in this fishery frequentiy In proximlty fo coral and coral
rasfs where the fish congregate., Although gear may be lost when it becomes entangied in coral, the
compet ition among fishermen for a finife resource has Increased fishing effart In a!| areas thus
Increasing the incidental damage to corals and coral reefs. Similariy the high recreational fishing
lavel increasingly subjects coral bottoms to Injury from anchoring by small boats and vessels.

Octocorals other Than saa fans are being harvested for aguarium use in a smali fishery of f Florida
without mpparent damage to the stocks, Because they are a rich source of hormone material, the possi-
bilTty exists for harvest of substantial amounts for experimental or even cammercia! purposes. Une
American pharmsceutical campany estimated 1ts annual need to be ten tons per year of Plexaura
homomal |a for use in extractlon of prostagiandin for medicat rasearch. Thls matarial was harvested in
the Cayman Islands. On Bache Shoal in Biscayne National Park about four acres would be needed to
yiald ten tons of this coral, but If selectively pruned to allow (rapid) regrowth, the amount of reef
area required might be Increased by tenfold or more (Bayer and Walnheimer, 1974)., The stocks can most
likely provide adequate material for experimental research purposes, but may not be able fo sustaln an
axtended commercial market should one develop., In elther case, local depletion could occur as the
result of localized harvest of large numbers of cotonles.
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6,0 DESCRIPTION OF HABLTAT

6.1 Gecgraphical Range of Habltat Types

Coral reef communities or solltary specimens exist throughout the geographlical areas of authority of
both Councils, This wide distribution places corals in oceanic habl tats of corresponding variabillty,
fram nearshore envirommants to contlnentat slopes and canyons, Including the intermedi ate shelf zones.
Habltats supporting corals and coral-associated specles are discussed balow In groupings based on
their physica! and ecologlcal characteristics.

Dependent upon many variables (see Sectlons 5.3 and 6.2.2), corals may dominate & habl tat {e.g., coral
reefs), be a significant camponent (e.g., hard bottoms), or be Individuals within & community charac-
terized by other fauna {e.g., solitary corals). Geclogically and ecologically, the range of coral
assemblages and habltat types Is equally diverse (see, €.g., James, 1977)s The coral reefs of shal low
warm waters are typlcally, though not always, bullt upon coralline rock and support a wide array of
hermatypic and ahermatyplc corals, flnfish, invertebrates, plants, and microorganisms, Hard bottoms
and hard banks, found on a wider bathymetric and geographic scale, often possess high species diver
sity but may lack hermatypic corals, the supporting coraliine structure, or some of the assoclaTed
blota. !n deeper waters, large elongate mounds cal led deepwatsr banks, hundreds of meters In length,
often support a rich fauna compared to adjacent aress. Lastly are conmunities including soiltary
corals. Thls category often lacks a topographic rellef as its substrate, but instead may use a sandy
bottom, for example.

This discussion divides coral habltats (i.e., habitats to which coral Is a signiflicant contributor)
Into five categories = solltary corals, hard bottoms, deepwater banks, patch reets, and outer bank
reafs (defined in Table 5«1), The order of presantation approximates the ranking of habltat
complexity based upon specles diverslty {e.g., zonation, topographic relief, and other factors),
Although attempts have been made to generallize the discussion Into definable types, It must be noted
t+hat the continuum of habltats includes many more than the five distinct varieties discussed below,
However, in compliance with existing knowledge, The following categories will suffice,

6.,1,1 Solitary Corals

Throughout much, [f not all, of the management ares, research has located hottom commun [ *ies which
include corals as a minor camponent of biotic diversity [for example, Giammona (1978) In the Gulf of
Mexlco and Calrns (1979) In the Atlanticl. Although these solltary corals (see definition In Table 51)
contrlbute benthic reliet and habltat to communities throughout the fishery conservation zonae, thay
apparently comprise a minor percentage of the total coral stocks In the management area.

6.1+2 Hard Bottoms

Hard bottoms (see definition in Table 5-1) constitute a group of communities characterized by a thin
veneer of live corals and other biota overiylng assorted sediment types. Hard bottoms on banks are
topograhic highs or salt domes created by geclogic uplifting; they have vertical reljef measured in
tens of meters (Bright and Rezak, 1978). Hard bottoms are usuvally of low relief and on the continen—
tal shelf (Bright, et al,, 1981); many are associated with relic reefs where The coral venser [s
supported by dead corals.

This grouping of coral habitats is one of the most widely distributed of the five categories Iden-
+ifled above, belng common throughout the management area. Hard bottoms or banks have been descrlbed
by Hopklins, et al. (1977}, and Giammona (1378), In the Gult of Mexico; Goidberg (1973a) and Bright, et
al. (1981), off southeastern Florida; off the coasts of southeastern states (Johnston, 1976); off
Georgla and South Carolina (Steftson, et al,, 1962; Porter, 1978, parsonal caommunicatlion; Thomas, 1978,
personal communication); and North Carolina (Huntsman, in press; Maclntyre and Pilkey, 1969).
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Ecologically and geclogically, hard bottoms and hard banks are two diverse categories. Both habltats
include corals but typically not the carbonate structure of a pateh or outer bank coral reef nor the
Iithified rock of |ithoherms, a type of deepwater bank (ses discussions below). Diverse biotic zona-
tion patterns have evoived In many of these commuhlties because of their geoiogic structure and
geographic location. Hard bottoms are cammon on rocky ledges, overlying relic reefs, or on a variety
of sediment types. |n each case, species compositions may vary dependent upon water depth and asso-
clated parameters {1ight, temparature, etc.). Hard banks nearly always exhibit zonatlon patterns, as
depictad in the Figures 5=8 to 5-17, and & much larger vertical relief than hard bottoms (Bright and
Rezak, 1976 and 1978).

v

Shel f-edge banks occur off central eastern Florida at depths of 70 o 100 m, with rellef up o 25 m

and covered with massive, contiguous ccloniss of O, varicoss (1 o 2 m in helght), Some of the pinnacies
are covered entirely with dead Oculina debris. At 3 to 50 m depths solitary colonles (<30 cm diameter)
of Q. varicosa grow on |imestone ledge systems (1 to 3 m reilef) that parallel the coast of Florida
(Reed, 1980b). :

Hard bottoms and banks in different geographical areas support different coral assemblages. In the
Gulf of Mexico, where water temperatures and other factors affect hermatypic coral growth, ahematypic
corals prevail. Agaricia (lettuce coral) and Madracls bearing zooxanthellae are sbundant In the algal-
sponge zones of "group threet banks identified in the northwestern Gulf of Mexico (see Table 5-8 and
sccompanying discussion). S3Some hsrmatyplc species have been collected In hard bottoms in the Florida
Middle Grounds; Hopkins, et al. (1977) categorized those azssemblages as "hermatypic coral communities.®
Grimm and Hopkins (1977), described the scleractinian and octocorallian diversity of that reglon while
Bright and Rezak (1978) described the hard banks in the norttwestern Gulf, The oniy hard banks reported
In the northeastern Gulf were the "despwater coral structuras™ |ocated by Moore and Bullis (1960) east
of the Mississippl River Delta in 390 to 505 m (1,280 to 1,650 ft). Near the Florida Keys, hard bot-
toms co-exist as underdevaloped reefs nearshore and seaward of the ocuter bank resf tract., North of
Foway Rocks off southeastern Florida, hard bottoms Include all types of corals, though hermatypic
species are near thelr northern limit {see, for example, Goldberg, 1973a). Coral communities from
Florida north to North Carolina, are dominated by ahermatypic species (gorgonians, Oculina), although
soma harmatyplc spacies do occur of f North Carolina (Macintyre and Plikey, 1969), and Georgla (Hunt,
1974), The corals on the hard banks off North Carolina near the 720 and 990 m (2,230 to 2,970 1)
isobaths consist primarily of Lophella prolifera and Enallopsammia profunda, but also 'Bafhxgsnmla
5pp., Caryophyllls clavus, and Balanophyllia spp. (Stetson, et al., 1962),

6.1.3 Deepwater Banks

The axistence of deapwater banks calied 1[thoherms n the S5tralts of Florida off Littie Bahama Bank
has baen reported in the |lterature by Moore and Bullls (1960), Neumann, Keller, and Kofoed (1972) and
Naumann, Kofoed and Keller (1977}, As defined by Neumann, et al. (1977), |lithocherms are deepwater
structures composed of surface hardened layers of Ilthified sandy carbonate sediments supporting a
regional ly diverse array of benthic fauna. Other types of deepwater banks may not be hardened but do
support varying amounts of corals.

True Illthcherms are located predominant!y beyond the outer edge of the continental shelf on the con-
tinental siope. Although thelr distribution Is still being dellnaated, these structures have been
identifled only In the western south Atlantic region, especialiy within Bahamian naticonal waters
{Figure &~1). Some |[thoherms do, however, occur near the cuter edge of the FCZ. Neumann, et al.
{1972, 1977), encountered !ithoherms at 600 to 700 m (1,988 to 2,310 ft} in The northeastern Stralts
ot Florida, along the base of the Little Bshama Banks; Wiiber (1976), analyzed the petrology and
environmental setting of some banks on the flank of the LitTie Bahama Bank.

Neumann, et al. (1977}, in describing a !lthocherm In The Stralts of Florlda, listed the ahermatypic

6-2



: KEY
RIS DOAA sty ] Harp panx

B CiTHOKERM

|

B

5] 1
FIGURE 6-1. Known distribution of deep water hard banks and lithoherms in the south Atlantic (after
Macintyre and Pilkey, 1969; Neumann et al., 1977).




branching corais, Lophei!ia prollfera and Enallopsammia profunda, as the chief contributors to struc=-
ture and habltats., As noted by James {1977) and others, sponges and cther Invertebrates also add to
battom rellef, species diversity, and fotal avallable habltat. Wilber {1976), emphasized the rotes of
corals, alcyonarians, sponges, and crinolds in batfling, binding, and trapping sediments To the

| i thoherm.

Deepwater banks may occur In a variety of shapes. Among the formations observed are rocky mounds 30
o 40 m (100 to 133 #1) high and hundreds of meters long (Neumann et af., 1977); or Individual mounds
or "haystacks" (Hurley, Sisegler and Fink, 1962). Because of accumulated sediments, seismic profiles
are often necessary to unmask the true lithifted Interior of some ‘tithoherms (Wilber, 1976).

Banks have been found To vary greatly in vertical and horlizontal dimension, Depending upon age, rates
of sedimentation and lithlfication, currents, and species composition, banks may show a Topographlcat
expression ranging from a few meters to as much as 144 m (475 ft), as quoted by Stetson, et al.
t1962). Thase differences alter water flow over the sfructure and hence biotic zonation {(Lang, 197%,
personal communication), Within this category of coral assemblages, the word |ithoherm is of ten con-
fused with other terminoiogies, The preclse detinition of lithoherm Identifies banks accumuiated by
sustalned chemica! precipitation, l.e., llthlfication, that is thought to be faci!ltated by upward-
moving, deep, cold water, as on the eastern side of the Stralts of Florida. In contrast, most harg
banks in the Gulf of Mexico are actually salt domes with a different origin, Bloherms, ancther term
applied to rock structures resembling |Ithcherms, may appear similar to lithitled structures, but are
actual ly quite different.

6.1.4 Patch Reafs

As defined In this FMP (see Table 5~1), patch reefs are diverse coral coomunities typified by the pres-
ence of hermatypic (reef-bullding) and ahermatyplic specltes. Patch reefs differ fram consolidated
outer bank reefs by thelr smaller size and lower scaie of vertical relief,

These are usually distributed irregularly in clusters nearshore in warm waters Ilke the Florida Keys,
(Marszalek, ot al.,, 1977). However, as defined in Table 5-1, many coral assemblages occurring at the
Dry Tortugas, in the Keys, or north of Miami, are more appropriately called hard bottom communl(ties,

In south Florida, patch reefs as deflned herein, have been the subject of studies by Marszalek, et al.
(1977) and Jones (1977), among others. More than §,000 patch reefs occur In the Florida reef tract
between Miam/ and the Marquesas Keys, (Marszalek, et al., 1977); most of those patches occur batwaesn
Hawk Channel and the outer bank reefs, l.e,, In a genaeral strip 3 to 7 km (1.6 to 3.8 nm) offshore
(Filgure 6-2), Typically, patch reefs form on coral line rock or ancther sultable subsirate such as
coral rubble (Marszalek, et al,., 1977},

Geologically, patch reefs tend to form In two patterns - dome and llnear - although transitional
shapes occur, (Marszaiek, et al., 19777, Dome-fype reefs are roughly clrecular to sliptical as viewed
fram above., Most reefs of thls type exhiblt well-developed sandy bottom halos around their fringes.
IRandal| {1965), Ogden, Brown and Salesky (1973), Jones (1977), identified sea grass grazing around -
coral assemblages by sea urchins (for example, Diadems antillarium), parrot fish (famlly Scaridae) and
other blota, plus current scouring as possible causes of halo formationl. From above, a trend toward
clustering with Iimited territoriafity 1s easily perceived, [.e,, although the domes are grouped, some
distance |s maintained between individual patch reefs. Most dome patch reefs have less than 5 m (17 1)
of topographic rellef, but some as high as 9 m {30 ft) do occur, Linear-type reefs are usually
si1tuated seaward of dome=typs patch reefs paral lel to the outer bank reefs. In top view, |inear patch
resfs appaar acuate to |inear, much llke the true outer coral reefs of the Florida reef tract. Hence,
Instead of forming clusters, these patch reefs often occcur end-to—end.
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FIGURE 6-2.

Distributions of coral reefs in the Florida Reef Tract, {(A) Fowey Rocks south
Tavernier Creek and (B) Tavernier Creek south to the Marquesas Keys (after
Marszalek et al., 1977).
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The distribution of patch reefs, dome— and linear-type, is not uniform In southern Florida waters,
Due to the clustering of dome~type reefs, the relationship of the linear-type reefs to coral reefs,
and numerous stresses (water temperature and sewage effluents, for example; see Section 6,2.2), patch
reefs are most abundant In the upper Keys (Table 6=1; Figure 6~2).

Table 6-1.. Patch reef distribution in the Florida reef tract.

Araa Approx, nc. patch reefs -

Fowsy Rocks to Broad Creek (Key Largo) 5,975 i
Broad Creek to Tavernier Creek 1,590
Tavernier Creek tc Big Pine Key 50
Blg Pine Key To Marquesas Kays . __420
Total 6,035

Source: Marszalek, st al,, 1977,

Patch reafs also exhiblt ecological varlabliity. Dome-type assemblages support a diverse array of
scleractinians and octocorals, plus numerous benthic Invertebrates, algae, and fish (Marszalek, et al,,
1977). Except for the noticeable absence of elkhorn coral, Acropora paimata, the biota of dome
patchas resembles that of consolidated outer bark reefs, but usually lacks coral zonatlon, At
Biscayne Natlonal Park, however, dome patch reets display blotic zonation believed related to relief
and sedimentation, (Jaap, 1979, persona! cammunication). Octocorals dominate the top Interior zones
whereas M. annularis, Diploria spp., and Colpophyllia natans dominate western margin, The dominant
coral In this typs of patch reaf is the small star coral, Montastraea annularis, which is often pre-
sent in single encrmous colonies, (see also Shinn, 1963)., Linear-type patch reefs suppart corals and
other marine life much |Ike dome~types with the frequent addition of A. paimata, When found on a
Iinear patch reef, A, palmata colonies are usually smaller, more widely spaced, and oriented dif-
ferantly than when found on an outer bank coral reef (Marszalek, et al,., 1977). Of the two types of
patch reets, the |Inear-type is probably the ecoclogic transition form between dome patch reefs and
outer bank reefs (Marszalek, et al., 1977,

Cne hypothesis classified patch reefs of both types according to thelr prasumed developmental stagss
of youth, maturity, and senescence {Jones, 1977):

Youth {(early develcpment) -- Young patches consist primarily of pioneering sclaractinian and
alcyonarian species capable of attachment to the sediments. The young patches grow in size by cutward
expans ion and by upward growth on living and dead pioneering corais. Corals in young assemb lages on
solid substrates are dominated by the star corals Montastraea annularis and M, caverncsa, and the
starlet corals Siderastrea slderea and S. radians. On less stable bottams, the brain coral Diploria
tespacial iy D, labyrinthiformis) and the moon coral Colpophy!iia natans, are major patch forming
species, Smaller colonies of Porites (P, astrecides and P. porites), Favia fragum, Agaricia
agaricites, Dichocoenla stokes!l, and Mussidae corals, may grow between coral heads. Ml | lepora

(M, alclcornis and M, compianata) aid 1n cementing the caomponents into a patch reef,

Maturity -- Mature patch reefs are characterized by vertical rellef of several meters and a dlameter of
10 to 20 m {33 to 66 ft), OGenerally, These patches extend upward to the ieve! of lowest low water.
Mature patches usually have & horizontal zonation pattern, Montastraes annularis, whose large boulders
(3 mor 10 f+ and more) are the chief contributors to patch structure, ususl ly occurs on the sastern
and southeastern {windward and seaward) margins {M, cavernosa may a!sc occur there); Diploria (braln
coral) and Colpophyiliia (moon corat) heads more than one meter In diameter occur on the lesward sides
or in eddies; and Siderastres (stariet coral) colonles less than one meter in dfameter occupy the
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center and remaining margins (Jones, 1977), At Biscayne National Park, however, the largest
buttresses occur on westward fringes {Jaap, 1979, personal communication).

Senescence —- When coral growth rates are exceeded by mortality in the massive reef-bullding species,
senescence begins (Jones, 1977}, This occasion Is accentuated by simultaneous increases In growth of
alcyonarians. ODurlng senescence, the scleractinians such as Montastraea and Siderastrea may survive
due to size and silt resistance, Most of the patch, however, evolves Into accretion plles of coral
tragments overlain by a thin layer of loose sediment. AT least during early senescence, other corals
may survive by expanding mucous production (Porlites, Dichocoenia, some Mussidae), vertical orlentation
or rapid growth (Agaricia and Millepora), or branching and vertical growth (Porites porites), Unless
rejuvenataed by new stocks, senescent reefs probably die.

6.1,5 Outer Bank Reefs

Outer bank reefs are restricted geographlcally to the Florida Keys; speclat class occurs at the
Flowar Gardan Banks in the norttwestern Gu!f of Mexico. Geologically and ecological ly, outer bank
reefs represant perhaps the oldest, most structurally complex, and diverse type of coral assemblage.
Although |[thoherms, salt dome hard banks, and other anviromments that support coral may be older,
these resefs are the helght of ecological complexity for systems actually formed by corals and their
associated organisms.

Outer bank reef distribution Ts worthy of further discussion. in the Gulf of Mexico, Bright and Rezak
{1976, 1978), following Initial research by Stetson (1958) and others, have studied the Yopographlic
highs at East and West Flower Garden, Stetson, Sonnier (formerly Three Hickey Rocks), and about 20
other features on the Texas~Louisliana shelf, Of those banks, only the twc Flower Garden sltes support
true coral reef communities, Except for the Flower Gardens, the areas described above are here be!lleved
more appropriately classified as hard banks and hard bottoms (see Section 6,2.1.2). Southeast of the
Florida Keys, on the uppar shelf, |le all of the remaining coral reefs in the management area,

occurring as a discontinuous arc between Fowey Rocks and the Dry Tortugas (Figure 6-2).

Outer bank reefs |ocated In the Keys and at East and West Fiower Garden Banks are different in many
ways (Table 6-2). Hence, generalities on mean depth, scales of relief, total area, species cemposition,
etc., must be presented for each area separately,

Northwestern Gult of Mexlco -- The coral reefs recognized by this FMP 1n the nortiwestern Gulf are
East and West Flower Garden Banks, located near the shelf break about 200 km (110 nm)} offshore
(Figures 5-11 and 5-12). Both reefs rast atop topographic highs that rise to within 20 m (66 ft) or
less of the sea surface, (Bright and Rezak, 1976, 1978; Rezak, 1977), With increasing depth, zones of
corals, algae-sponge, antipatharians, deepwater corals, and finally soft bottom, are encounterad.
These coral reefs are discussed In greater detail in Sections 5.2.1.7 and 6.3.

Florida Reaf Tract -~ In contrast, the Florida reef tract is within sasy access of the coastal pcpula-
tion centers of Miami-Homestead and the entire Keys (Marszalek, et al,, 1977). The Florida reefs
also difter in thefr structural composition, in thelr location on the shelf, and Thelr ecology.
Instead of a dome~like base of gecloglcal ly-uplifted salf, the outer bank reafs are a d!scontinuous
arc of skeletons and sediments accumulating In situ. Although resfs have thelr origin on sand or
other suitable substrate (shells, rocks, fossll| reefs, coral debris), thalr composition Is predomi=-
nantly coral, i.e., |limestone or coral rock, 5hinn, et al, (1977) and Shinn (1979}, concluded that
the linearlty of these reefs approximately paraliel to the Keys |s due to underlying bedrock
topography, rather than to biological or water guality causes.

Tha Florida reef tract includes approximately 96 km {52 nm) of outer bank reefs located between Fowey
Rocks and the Dry Tortugas, a distance of about 270 km (146 nm) along the 20 m (66 ft) isobath, A
large portlon of the resf tract is In the FCZ just bayond Florida's three-mile terrotirial ses. As
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TABLE 6-2. Comparative zonation of biological cormunities in coral reefs within the manaqe-
ment area. [llote depth differences.

FLORIDA QUTER BANK REETS
(modified after Shinn, 1963)

FLOWER GARDEN BANKS
{Bright & Pequegnat, 1974}

Community dominant or indicator

Commnity dominant or indicator

lone Oepth (m}) organisms lone Depth {m) organisms
Back Reef 1.5-3.0 Head corals, M. annularis, Diploria- 24-45 M. annularis, D. striqosa
octocorals grading into sea Montastraea P. astreoldes
grass shoreward Porites
Reef Fiat 0.6-1 algae, octocorals, lavia Algae Sponge 45-73 Gypstna, Lithothamnium
fragum, Siderastrea radians
Spur Groove 0.6-4.5% AcrnPra Imata, Millepora Crinoid 73-85 comatulid crinoids
Tract | complanata, Palythoa sp.,
Gorgonia venﬂl‘na {heavy
wave enerqy)
Forereef Slope 4.5-12.1 M. annula¥is, octocorals Soft Bottom 85-100 some pctocorals attached to
with diminished spurs grad- hard out crops
ing into silt sand
Second-Third 12-15 Relief features rising from

Piatform

24-30m to 12-15m l-yceto?y_llla
spp., Agaricia lamarckii,
Helit;serls cuculTata termi-

nating In sT1E sand shoreward
and seaward




shown by Table 6-3 and Figure 6-2, these coral reefs are distributed unevenly along that range; most
of the reefs are found off the Key Largo area, Marszalek, et al. (1977), best described the reefs as
“,.. Typlcally elongate featurses of variable vertical rellef which occur at the shallow shelf edge
between the S m and 10 m (16 to 33 #1) depth contours. Thelr long axes form a discontinuous line of
reefs oriented parallel fo the shalf edge. The northermmost reefs trend N=5 and the reefs near Key
West E-W reflacting the change In orientation of the arcuate shelf edge.,” Most of the ocuter bark
reefs have wel |-developed spur and groove formations on their seaward faces. Spurs are extensions of
coral reef growth seaward up to 30 m (100 #+) or more; grooves occur between adjacent spurs. 5purs
and groovas are best developed in the upper and lower Keys, The middie Keys ares exhibits some spur
and groove formation but the orientation and deveiopment Is variable (Marszalek, et al., 1977,
Shinn {1963}, found that spur and groove development In Key Largo Dry Rocks, Florida, is a construc-
+ional rather than esrosicnal feature, Shinn, et al. (1981) found that spurs at Looe Key were
constructed of Acropora paimata and had formed over five meters of carbonate sand. Spurs at Looe Key
are no longer accreting due to the extensive die-off of A, palmata a few thousand years ago. Robbin
(1981) also documented the Keys wide die-off of A. palmata at AlligaTor Reef,

The deep reef at Looe Key Is beling smothered by migrating carbonate sand. Examination of alir photos
ravealed that carbonate sand that originated to the east and northeast of Loce Key 1s moving in a
westerly direction {Shinn, et al., 1981),

Table 6=3, Outer bank reef distribution in the Florida reef tract.

Area Quter Rank Reaf (km)
Foway Rocks to Broad Creek 22.2
Broad Creek to Tavernier Creek 34.3
Tavernier Creek to Big Pine Key 16.6
Big Pine Key to Marguesas Key 22.6
Total 95.8

Source: Marszalek, et al., 1977,

General ly, Florida reefs are smaller in area, less biclogically diverse, and lack the vertical relief
of most coral reefs of the Bahamas or Carlbbean Sea (Marszalek, et al., 1977), However, coral
spacies diversity Is sti1} comparabie to or greater than reaets bordering nearby countries. Like the
patch reefs described above (Section 6,2,1.4), outer bank reets may be grouped according to thelr
extent of developmant, i,8., underdevaloped and wel |~developed {(Marszalek, et al., 1977).

Underdeveloped -- Yery cammon throughout the tract, occurring as coral reafs with sparse coral growth
and no Acropora paimata zona, These reefs may represent ralict limestone ridges In the spur and
groove arrangement or relatively young raeefs with Immature biological zonation patterns. Long Reef In
the uppar Keys Is an example of the relic reef case., (See, for example, Shinn, et al,, 1977). Small
stands of Immature coral reef biota often bridge the gaps between more wel |-developed reefs.

Wel I-developed -~ Marszalek, et al. {1977), characterized these coral reefs by thelr "reef-flat formed
of in slfu dead encrusted elkhorn coral, Acropora palmata, skeistons and rubble.," Colonies of
Acropora, finger coral Porltes, and stariet coral Siderastrea plus encrusting flre coral Milleporas, and
dozens of benthic specles form most of the live reef structure. The typical zonatlon pattern shows
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A. palmata colonies on the seasard face of the reef to a2 depth of about 4 m (13 ft), with M. complanata
and the colonial Zooanthid Palythoa in the turbulent shallow zone and 2 diverse coral assemblage domi-
nated by small star coral, Montastraea annularls, heads in the deeper sections (Shinm, 1963). Within
the Florlds reef tract, Carysfort Raef and Key Largo Dry Rocks (Greclan Rocks) are examples of wall-
deveioped coral reets,

As discus;od In Section 6.3, several of these wal I-developed reefs are belng cons idered for recommen—
dation as habitaT areas of particular concern. Those areas, e.g., Looe Key and Dry Tortugas, are

discussed in greater detall in that section.

6.2 Conditlon and Trends

Several Important impacts on coral health, are categorized and dlscussed below, Present knowiedge Is
not sufficiant to establish a definlte scale of impact severity.

Many of the man—Induced and naturat stresses described below possess the capabillity of temporarily or
permanently depressing coral health and stablilty, 5ome of the more cammon responsas Yo siress
include polyp retraction, altered physiological or behavioral patterns, and medified snergy cycles;
the |atter may be difflcult to observe or quantity but It is a signiflcant camponent of overal| coral
health. Ancther phenamenon, the "shut-down reaction® (SOR), has been studied in the laboratory and
obsarved on rare occaslons In the flald In stony corals {Antonlus, 1977}). The SDR appears to be ell-
clted by exposure of sick or diseased corals to a naturally sublethal stress, e.g., predation by the
polychaste Hermodice carunculata, and proceeds as a rapid disintegration.of body Tissues resulting in
death. Some doubt exists whether the SDR |s a real physiological process or a continuation of tissue
lysis In the sick coral, Lastly, damaged corals {(abraded from anchor chains, storm damaged, etc.) may
provide a starting point for Infection with the blue—green aigae, Osclilatoria submembranaces, that
can potentlally kitl entire spacimens (Antonius, 1975, 1976, and in press}.

General ly, these data Imply that certain specific areas may be in poorer health than others, Further-
more, the data provide Insight for detecting areas with the potential for declining health assuming
present stresses continue, FPotentlal problem areas Include the uppar Florida reef tract where sewage
pollution and recreational stresses are escalating, Looe Key, where recent pramotion in dive magazines
may [mpact the reef community, and the Florida Middle Grounds, where low temperatures and dissolved
oxygen have baen known to stress and even kil! corals and benthic algae.

6.2.1 Man-made Impacts

Anchor damage -- Anchors and anchor chalns fram canmerclal and recreational vessels (especlally pri-
vate recreational boats) have often been clted for physical damage in coral systems., However, the
nature of anchoring {underwater, of ten at night, widespread areal ocaurrence, difficulty to polics,
often an emergency), and the varliety of ships Involved (private recreation boats, tankers, canmercial
fishing boats, supply boats, party boats, dive boats, etc.), has limited existing knowiedge of the
activity,

Desplte the paucity of data, It is known that the amount of damage 1s proportional to the level of use
In an area, the mathod of anchoring, the size of anchor used, and the composition of the bletlic
communlfy. Unpubfished accounts from several areas have amphasized the relationship of user leve!s to
anchor damage. Heavy use areas, such as Key Largo Coral Reef Marine Sanctuary off Key Largo, Florida,
exhIbit more anchor damage {(see, e,g., Dustan, 1977), than an area |lke Blscayne National Park In the
uppar Keys, wlth fewar visltors to the rests (Tiimant, 1979, personal communication). Indeed, haavily
used, marked coral areas of the Sanctuary at Xey Largo are In distinctiy poorer condltlon than more
remote regions of the park; anchoring and concentrated dive pressure have been attributed to a signl-
flcant portion of that stress (Jameson, 1979, personal communication), Desplte the evidence Indicting
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anchors for damage to corals, It should be clarified that in many coral reef areas the species demaged
(8.g., Acropora), are aliso the corals with the greatest growth rates and regeneration capabllities
(sea Section 5.4.1.2). Even at the Fiower Gardens and 28 Fathom Banks on the Texas and Loulsiana
outar continental shelf whare few boats anchor, anchor damage still ocaurs and |s considered to be a
major source of mechanical damage to corals (Bright and Jasp, In press; Bright and Rezak, 1976;
Natlonal Oceanic and Atmospheric Administration, 1977; Zingula, 1978), As detailed below, damage need
not arise from anchors in use, Bright and Jaap (In press) noted apparent scarring in Florida reefs
fram 14 anchors unintentional Iy snagged and Imbedded in the corals near Fulaski Shoal at Dry Tortugas.
Furthermore, at East flowsr Garden Bank, one damaged area bmlow The coral zone In the algai-sponge
zone at 45 m (150 +t) clrcumscribes an abandoned Coast Guard mooring buoy and block {(Bright and Rezak,
1976).

In addition to the frequancy of anchoring, another determinant of the amount of damage Is the mathod
of anchoring, Anchor fluke span, length of chain played=out relative to water depth (i.e., chain
slack), and placement of the anchor on the boftom, are each important factors. Many vessels, perhaps
aspecial ly *he larger cammercial fishing boats (Davis, 1977a) and private boaters, attempt to snag
anchor tlukes on corals or coral rock to attain a firm position, Any anchoring technique also has an
associ ated problem of chaln abraslion on corals. The extent of denudation s comparable to the amount
of slack in the anchor chain or cable. Bright and Rezak (1976) and Davis (1977a) reported casas where
swinglng anchor |ines and ground tackle had cleared the bottom of atl benthos, including corals, over
areas 10 to 30 m (30 to 100 1} in diameter. Bright (1980, persona! communlication) has observed
saveral large o1l tankers anchored on the Flowar Garden Banks. The anchoring of tankers directly ovar
the coral reef area of East Flower Garden must have resulted 1n substantial damage to the living coral
{Bureau of Land Management, 1981), :

Lastly, anchor damage Is related to the locallzed type of biota in the anchor drop zone, The least
amount of damage occurs where the anchor can be placed In a sand flat smongst the corals, provided
chain or cable damage does not ensue. Staghorn and elkhorn corals, plus other branched spacles, may
be more susceptible to physical damage than nonbranched, or encrusting species. Davis {1977a} docu-
mented that 20 percant of an extensive staghorn coral (Acropora cervicornis) stand west of Loggerhead
Key In Fort Jefterson Natlonal Monument, Dry Tortugas, was damaged In one winter season of anchoring,
mostly by commercial fishing vessels, Sudden storms may have necessitated such concentrated anchoring
on the leeward side of the reef (Davis, 1979, personal communlication).

Pollution == Water pollution can arise from any number of sources or activities and Involve many types
of pollutants, Responsibiilty for poliution control and regulation of man-made discharges iles with
other agencles; hence, thls discussion wll! be restricted fo a review of a few of the more pertinent
pollution Iimpacts.

011 pollution, especlally from vessel spilis and bllge cileaning, has been studied frequentiy as a
patential stress on coral polyps. Oil slicks floating over submerged corals apparently infllict minimal
damage (Johannes, 1975}. A Shall Oll report (Shinn, 1972) concluded that "Montastraea annuiaris (small
star coral) can survive two hours total immersion In Louisiana crude whereas Acropotra cervicornis
{staghorn corat) exposed for two hours to a mixture of seswater contalning one part crude to six to 12
parts seawater caused Immediate retraction of the polyps but complete recovery in 24 hours,®™ A study
by Bak and Eigershulzen (1376) of the reaction of 19 Caribbean hemmatypic corals to ingestion of oil-
sodIment particles revealed that rejection was identical to that of clean sediments, Furthermore,
physical contact appeared to be less hamtul then toxic biochemical effects. No evidence was found of
oll absorption Into coral tissues.

Conversely, other research has shown apparent damage to corals from petroleum fractlions., The effects
of ofl pollution on corals have been studied in the northern Gulf of Ellat, Red Sea, by Loya {1975,
1976; and Rinkevich and Loya, 1977)., Although these studies are outside the management area and In &
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rather unique area camblning industry with extreme tidal fluctuations, they do constitute well-
documented cause and effect relationships between oll potiution and coral health. At the study area,
a chronlcally polluted and a control reef (free of po!llution) both exhlblted approximately 90 psrcent
mortai ity due To an extremaly low tide. Three years later, the control reet had recovered To a highly
diverse coral conmunity; the polluted reef had not been racolonized. Loya (1975, 1976) suggested that
+he cambination of phosphate eutrophication and chronic oll pol lution prevented racovery of the
polluted reef flat. Speclfically, chronie ol exposure caused: 1) damage to the reproductive system
of corals; 2) decreasad viabliity of corsl larvas; and 3) changes in some physical characteristics of
the surface upon which larvae normal ly sattle. -

0f primary concern among ofl pellution incldents are discharges of diesel fuel or other pa‘rrad-mnlcais_
resutting from groundings or biige cleaning, Many of thess poliutants are readlly dissolved Into the
water column and hence may spread locally on the reets. Detasrgents, dispersants, etc., used to Immo-
bilize olls may also be detrimental to corals and associated reef biota,

Q1! and gas exploration and deveiopment on the Gulf of Mexlco continental shelf and the Blake Plateau,
necessitates consideration of drilling platform discharges of cuttings and muds. Whereas cuttings are
predominantly rock and sediments, drill muds are complex chamical mixtures of coclants, lubricants,
biocides, and stablilzers (American Petroleum Institute, 1976}, Leass agreements for oll and gas
sxploration and development issued by BLM stipulaTe measures and practices for the protection of
corals.

Third is the ganeral grouping of poliutants termed henvy metals, which can accumuiate in coral tissues
above the natural ly-occurring levels, Taylor and Bright (1973) found high levels of mercury, cadmium,
lead, copper, and zinc In groupers from Gulf of Mexico coral reefs, Certain fish (@,g., swordfish)
natural ly accumulate some heavy metals, inciuding mercury. However, eievated body burdens of some
metals In some blota may result from man-made sources of poflution such as antifoullng paints, con
struction materials, power plants, alr pollution, or sewage and desalination plants (Johannes, 1975},
For Instance, 8 heavy metal plume was discovered extending off Virginla Key near Miaml (Manker, 1973).
Manker atsc found that mercury, zinc, lead, cobalt, and chromium are present In sediments of the bays
and coastal regions of f southeastern Florida. Thesa metals, thought to have origins spacifically from
urban sewage, industrial wastes, powsr piants, and sutomobl l¢ emissions, are also concentrated of f the
coasts of other major population/urban centers, Corals there exhiblted higher chramlum levels than
saen at the Florida Middie Grounds (Manker, 1975; Bright, et al., 19B81), Lead and mercury may also be
accumulating In sediments at Tavernier Key and the John Pennekamp Coral Reef State Park marina, Heavy
matals in sediments are easlly resuspended by disturbance of the sedIment-water |nterface.

Excess sewage qualifies as a fourth category of pollution. Although Iittle work has bsen done on this
subject In +he management area, extrapolations fraom Hawallan, western Pacitic, and Caribbean coral
communities, Indicate that sewage alters nutrient cycles, disrupts eoclioglical balances, depressss oxy-
gen levels, and may tTotaliy alter the camposition of a communlity (Johannes, 1975). Racent history at
Kaneche Bay, Hawall, shows that 99 percent of the shallow reef corals are now dead due to sewage
pollution, onshore development, sedimentation, and fresiwater run~of f (Maragos, 1972; Smith, et al.,
1973; Smith, 1977). In the six sast coast Florida counties between St. Lucie and Monroe Countles,
sewage treatment facilitles are so over-burdened that many hotels and other bulldings pump their
sewage Into coastal waters untreated (Bright, et al., 1581}, While most Key Largo houses have septic
tanks, many homes In Key West and Dade County, Florida, also pump sewage directly into the ocaan,

Even septic tanks of fer no guarantes of safety since storms and porcus Keys' solls offten permit run-
off directly Into coastal waters,

Eutrophicatlion, as s result of nutrient ioading, may also lImit coral growth and health, Loya (1973
hypothesizes that phosphate eutrophication 1s one of the major man-made disturbances of corals in the
Gulf of Ella%, Israel, In Kaneoha Bay, Hawali {(Maragos, 1972) and elsewhere arcund the world
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Gulf of Ellat, Israel. in Kaneohe Bay, Hawali (Maragos, 1972) and elsewhere arcund the world
{Johannes, 1975), corals stressed by eutrophication or other forces are often dominated by thick beds
of the encrusting alga Dictyosphasria cavernosa or other opportunistic aigas.

Recreation activity —- Increased, concentrated use of coral resources and adjacent waters In parks and
presarves tor boating, diving, specimen collecting, phatography, and other bottom-contact activities
has had a noticeable adverse affect on coral health, Diving for spacimens {l.e., Souvenirs or curlos)
appears to be the major recreationa! stress. Since reef assemblages are of ten near shore and blologi-
cally diverse, patch reefs and outer bank reefs, especial ly Those marked with buoys and on maps,
recalve an lnordinate percentage of the total recreational pressure. For example, Davidson (1979,
personal cammuncation) observed about 50 recreational boats in less than 3.4 km? (1 nm?) atop Looe Kay
at noon on Memorlsal Day, 1979, Florida's resources and, to a much lesser extent, the of fshore banks
of thea norttwastern Gulf of Mexico, are two areas of stress. These impacts are most severe on smal |
populations, those with siow growth rates, or members of an intsrwoven ecological cycle (predator-
prey, symblosis, etc.).

Dustan (1977) identified activities such as diving, snorkeling, and boating that are localized around
reefs, as the chlef contributors to reef damage. Swimmers may grasp corals for leverage or scrape
agalnst them, which, along with other contact activities, may kill corais or alter enargy cycling to
repair wounds,

Coral collecting 1s a difficult activity to assess, As described in Sections 7,3 and 7.4, It is []le=
gal unless a speclal permit is received; some scientiflc specimen collecting by colleges and supply
housas occurs in Florida state waters. It [s possible that much more pressure Is exarted by 1l Iagal
col lactlons of many corals and assoclated animals for curios or llve sale.

Yessel groundings ~-~ Groundings (elther temporary strandings or as shipwrecks), by a wide range of
vassels engaged In many activities constitute a significant source of coral destructlion (Davidscn,
1979, personal communication}, The amount of damage appears most dependent upon the specles of coral
struck, shlp varlables (speed, hull design, construction materials, etc,}), and meteorological factors
(wave surge, tides, winds, etc.). Often, spilled cargo or vessel fuel can have a greater impact on
the reef biota than the grounding itsalf, Vessel salvage may also cause harm to the reef,

Although physical damage To The corais may be severe following a grounding, in some cases the coral
communlty can recover within a few years. Groundings at Grecian Rocks near Key Largo, Florida, in
1964 and 1973, cut swaths In Acropora stands but are largely regenerated today (Shinn, 1979, personal
communication),

Recent studles at Biscayne Naticnai Park near El liot Key, have ldentifled groundings as a major human
Impact (T1imant, 1979, personal communication)., Park staff have initiated a study of elght patch and
coral reef areas {four study and four control locatlons), to assess the frequency and Impacts of
groundings and other evants, Surveys in Septamber and Octcber 1977, and In January and February 1978,
encountered one case of grounding on a head of small star coral, Montastrasa annularis, at Dome
Conftrol 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 Park, 1978b) revealed disturbed colonles of M. annularls at Star Control Reef, bottom paint
on portions of a ballast pile at Schooner Reef, and a yacht grounded at Elkhorn Resf. Acropora
Eaima‘ra {alkhorn coral), Montastraes annularis, and Siderastrea siderea (starlet coral) colonies
showed damage, In summary, four boat grounds and numerous “scrapings" were cbserved during the first
18 months of study on the eight reefs at Biscayne National Park (Tilmant, 1979, personal
communication). Many more probably go unreported,




The amount of damage Inflilcted by a grounding depends greatiy upon the speed of the vessel, shape of
tul! (l.e., area of contact with the corals), hull construction {strength of the material versus
corals), wave surge, tldes, and winds (which contribute to whether a grounding is permanent or

temporaryl.

Over a two year period (1974 to 1976) In John Pennekamp State Park and at Looce Key, Bright, et al.
(1981} recorded several other groundings and shipwrecks, While these vessels were breaking up,
sewage, garbage, engine oils, cargoes (moiasses), ship parts, and onboard supplies, were strewn over
the reets, Corals cbserved to be damaged included elkhorn (Acropors paimata) at Key Largo Dry Rocks, ”
and brain coral {Diploria strigosa) and sma!) star coral (Montastraes annularis) colonles at Looe Key.
During a 16-month pariod of 1974 to 1975, Dustan (1977) observed six groundings or wrecks In the State
Park., WNumerous other unquantified observations of propellor hits were also recorded by Dustan, '
Davidson (1979, personal communlcation) described a wreck on Looe Key on May 18, 1977, where seeping
fuel oll from the 'Robby Dale' made dlving physically nauseating for several days., The effects of a
|ater salvage mission on the corals were documented by Bureau of Land Management (BLM); the salvors
wara prosecuted In court by BLM.

The grounding problem has a dIlfterent perspective at the Flower Garden Banks and other of fshore coral
conmunlties. Wheraas most reefs in Florida are near shore where recrestional boats abound, offshore
corals are also endangered by commercial vessels, The Waest Flower Garden Bank, for instance, Is
located only 11 km (6 nm) from the Gulf Safety Fairway, a major east-west corridor for tankers and
cargo vessals Into and out of Texas ports, With the advent of deep draft designs, many tankers have
dratts too desp to pass over some of the nortiwestern Gulf hard banks or the reefs along the Florlda
Kays,

With a grounding, the primary worry is that a large ship could decimate a significant portion ot the

coral assamblage, espaclal ly those atop coral line or carbonate bases, Many groundings of commarcial

vessels could lead to a spll! ot hazardous cargo to impose ancther stress on the corals, The ef fects
of spills and pollutants on corals are discussed earlier in this subsection.

Fishing -- Commercial and recreational fishing can potential ly stress the health of the coral or coral
reefs, These fishing operations are directed at & mult!|tude of fintish and shellfish that live near
or In coral habltats, Among the most Important such spacles near outer bank reefs are snappers

{Lut janus spp. and Rhomboptites spp.}, grouper (Mycteroperca spp.), and tilefish (Lopholat]lus spps )
(Bright and Pequegnat, 1974; Antonfus, et sl,, 1978}. Patch reefs and hard bottoms supply habitat to
comparably diverse fisheries stocks, Including the fish listed above, plus stone crabs (Menipps
mercenaria), spiny tobsters (Panulirus arqus), shrimp (Penaeus spp.}, and many others (Smith, 1976;
Hopkins, et al., 1977; Davis, 1979, personal caommunication), Nearly all areas In which corals llve
support some typs of fishing venture, Tropical specimen collectors harvest fish from areas with or
without corals, Extensive tropical fish collecting may alter ecological relationships. Flsh collec-
tors harvest mostly juveniles from waters less than 15 m (50 ¥t) deep (Feddern, 1979, personal
canmunication), Fish populations In deepar waters and In difficult collecting areas (e.g. coral
resfs) may remaln as recruitment reserves,

in addition to speclfic fishing-retated stresses, flsh gear Impacts may also be an important source of
coral destruction both inslde and outside state waters, Based on observations of the Industry and
convarsations with sclentists In the field, these potential gear damages could include shrimp trawling
In hard bottom areas, callco scallop dredging, snepper-grouper trawling, shrimpers trawling for
lobsters, lobster pot tishing, and reaf fish traps. In each case, the gear is equipped witTh weights
or chalns that may physically damage corals and associated blota, Geographically, These activities
occur In the northeastern and eastern Gulf of Mexico (shrimp trawiing, scallcop dredging), the shalt
of f western Florida between 5t, Marks and. Tarpon Springs (trawling), Florida Middle Grounds near parts
of Tarpon Springs and Madeira Beach (snapper and grouper), the Florida Keys (lobster potting, lobster
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trawlling, fish traps), off northeastern Florida and Georgia (rock shrimp, brown shrimp), and off
Georgia and South Carolina (shrimp trawling, snapper-grouper trawlingl, The potential impacts Include
disruption of the hard bottom canmunities Inhablted by the siit-tolerant corsls (Solsnastrea, Oculina,
and Siderastrea), sponges, shei Ifish, and finfish In the Guif and off the southeastern states; physi~
cal harm to coral reefs that have fish or she!lfish traps dropped on, dragged through, or swept into
them; and possible biological harm to the reef associated biota (e.g., lobster pot removal of adult
tropical fish and fish frap removal of resident reef species). The opinion that lobster traps are
harmful to hard bottom areas when they sre fished wlth axcessively long buoy lines has been expressed,
These practices in shallow waters entail dragging the traps across the bottom during retrisvai,

Bottom longline f1shing for snapper and grouper has recently expanded In the managemant ares as a
result ot econamic stress In other fisheries, Lines are frequently set ad jacent to coral reefs where
reef fishes congregate. They are not nommally set across the resfs because of potential loss of the
gear. An increased use of stronger wire cable for long!lne al lows use of the gear over hard bottom
with less risk of gear loss, but with more potentlal for habltat damage. Jaap (198}, personal com—
munication) has identified two species of corals brought In by battom longline fishermen.

Significant user confllct has developad betwoen traditional reef fish fishermen and roller traw!
fishing vessels off Daytona Beach and in the eastern Gulf of Mexico. The former clalim that roller
trawls are desfroying the hablitat, including Oculina varicosa coral banks,

Tunniclitfe (1980) reported cora! damage In Jamaica where large fish traps thrown on the reefs caused
much breakage and death of corals, Simllarly, a Florida fish frap study (Taylor and McMichaels, 1981,
personal communication) reported coral pleces, some identified as staghorn in traps, indicating that

wire traps wlli break some fragile corals.

Tha Impact of fishing activities on coral via incldental catch has been studied by the St. Petersburg
laboratory of the Florida Department of Natural Resources, The study, sponsored by tha National
Marine Fisherles Service during 1978, consisted of onboard sampling of col lections fram 196 shrimp
trawls on the shalf off western Florida, between Apalachlcola and Dry Tortugas. Results showed soft
corals (Ranilla) Iin 25 of the 196 Trawis, with most of those ftrawls In the northern Gulf regfon near
Apalachicola, The quantity of corals per trawl ranged from only a few pleces to sbout 25,

A 1965 f1im entitled "Gulf of Mexico Shrimp Traw!s"™, produced by the National Marine Fisharies
Service's Gear Research Unit, showed the of focts of various trawl| designs and fishing methodo logles,
The flim also showed destruction by a net towed over a stump coral and suggested gear adjustment to
avold contact.

impacts from fishing may be categorlized as physical or chemical. Physical Impacts may result from
gear damage or simply gear use, Nets and pots may be lost on reef outcroplings as seen near Dry
Tortugas and at the Sambo Reefs In the Keys (Bright and Jaap, in press). Hand fishing by spear or
lobster loop may result in overturned coral heads or damaged corals from diver contact. Hook and line
fishing may atfect corals to a limited extent, but not neariy so much as towed or emplaced gear.
Lobstering with traps directly on corals Is a rare, accldental ocaurrence that can damage fraglie
species (Acropora cervicornis or staghorn coral) or large brain corals |ike Diploria (Bright and Jaap,
in press), Lobsters and other reet reslidents may also be colfected by stunning with poisons or
axplosions. Jaap and Wheaton (1875) conducted field studies on acetone, quinaldine 1n an acetone
solution, and Chem—Fish-Co!l lector {a commercial rotencne preparation) and also reviewsd the |iterature
on anaesthetics and polsons, Their field studies on gorgontans and scleractintans at Eastern and
Western Sambo Reefs of f Boca Chita Key, Florida, revealed that rotencne and qulnaldine often |nduced
coral poiyp retraction and occasional ly caused tissue discoloration. The scleractinians Acropora
cervicornls, A, palmata, Siderastrea siderea, Diploria strigosa, and Dichocoenia stokesi, were damaged
by the rotenona {Jaap and Wheaton-Smith, 1974). Several gorgonlans and other tTest corals were not
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affected by the chemicals at the test leveis. Associated reef specles such as the urchin, Diadema
antlllarum and some crabs and shrimps, vacated the treatment area or died. Quinaldine and bleach are
used to stun or drive cut moblle animals to ease |Ive capture; rotenone is a toxicant when used in
sufticlent doses (Jaap, 1979, personal cammunication), In the Bahamas, chiorine bleach fishing among
corals was a common practice of fishermen. Offen, 2 characteristic pattern of infection ensues
whersby zones of the biue~green algme, Osclllatoria submembranacea, the bacterla, Desulfovibrio and
Begglatos invade the stressed tissuves (Campbell, 1977). Explosives may be used In some areas to

col tect fish (Ronguilio, 1950; Christian, 1973) or move coral rock, but 1ts damage to living corals .
has never been adequately quant|fled (Johannes, 1975). Explosives do not appear to be In use at This
time, but were used at Carysfort Reef near Key Largo from about 1900 to the early 1950s (Shinn, 1979,
personal communication). Damage throughout that pericd was severe but recovery since the 1950s has
resulted in no visible effects of the blasting,

Lastly are the possibie Impacts of artificlial fishing resfs, Throughout the management area, fishing
assocl ations, state resource agencles, and private groups have bulit artificiat reefs on the Inner
continental she!f. In many Instances tires have been the primary reef building blocks. Problems
arise, howaver, when the bundles of tlres weighted with concrete bresk loose from thelr mooring and
roll about unanchored, I|n Monroe County, Florida, near Cofflins Patch Reef off Marathon, the damage to
coral has been so severe that the tires were removed (Richard Helbling, personal communlcation). A
similar problem occurred off Fort Myers, Florida (Casey, 1979, pesrsonal cammunication), The problem
appears to be propar placement of the resf and not the construction, Although the untethered tires
are doing much damage, artificial reefs firmly attached do provide valuable habitat for many flshes,

Dredging and sedimentstion == Dredging has an of fect on the natural turbldity reglmes of coastal
environments., Thls impact Is critical because of the dependence of corals upon clear waters and the
fact that resuspended particulates often increase avallabi!ity of pollutants to marine biota, In
coastal Florlda waters, sediments tend to be flne-grained and suspsndad natura!ly In winter months,
Aerial photographs on flle at the Planning Department of Monrce County, Florida, In Key West, empha=-
size the amount of sediments Involved and their persistence, In other areas, especial iy In deeper
wataers, turbidity problems occur but not wlth such obvious repercussions. In all cases, storms, nommal
wave surges, and boating, resuspend the particulates. Storms alsc contribute naturally to this man-
made [mpact, Fline-grained sediments have occurred natural ly for thousands of years in the reef tract
(Enos, 1977},

Sedimentation resulting from dredging causes damages proportional to particie slze, total load, and
sattling rates, which In turn Influence a multitude of ecological varlables (growth, respiration,
reproduct ion, energy cycling, etc.). Hubbard and Pocock (1972), studying 26 Carlbbean corals, have
suggested that corals are "size-specific sediment rejectors” and that this abllity varles betwean specles,
in general, only silt, the sma!lest particle size conslidered, was effectively ramcved by all species
tested. Strong currents may assist corals in removing more coarse-grained sediments (see summary in
Johannes, 1975) but mucus transport, ciliary beating, or ofher blological means, account for most

polyp cleansing.

The impacts of dredging operations are also dependant upon the techniques Involved. Griffin (1974)
noted that use of a diaper or slit curtaln arocund the operation may decrease plume slze although not
affecting the total sediment load., M"Hard=-rock" dredglng as practiced st Key Largo and studied by

Griffin, has less Impact, l.e,, lower particle concentration In the plume, than hydraulic dradglng.

Sediment trap studies at Key Largo determined that Slderastres sideres (stariet coral), cleared at
least 125 mg/cme/day during a periad when no dredging was occurring (Griffin, 1974a), During
dredging, tallout may exceed 300 mg/cmZ/day; the capabllities of corals to clear that amount are not
known, At high load levels, waters may become anoxic (Griffin, 19748). A detalled summary of one
Florida Keys dredge and fill project Is presented in Griffin (1974b},
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Beach nourlshment projects, barging, and pipeline excawations may threaten corats, too Bright, et at,
(1981), Shian, 1979, personzl communication). Courtenay, et al, (1974) observed that sand beling
transported To shore +o replenish an eroding beach smothered 2 small coral assemblage off Hallandale,
Florlda, north of Miaml., Aerlal photographs of the Hawk Channe! and Key Large areas, have rewaled
persistent fralls of sadiments from barges and glass bottom boats (Griffin 1974a,b; Shinn, 1979, per-
sonal communlcation).

A seacond Impact of dredging is direct removal of corats. Coral rock has been used as construction
materials (bulldings, roads, efc.), extensively In various parts of the Florida Keys. This material
Is relict reef limestone, usua!ly occurring onshore or nearshore, Howevar, as cited in Schlapak and
Herbich (1978), corals are still dredged in the Pacific for use In construction and navigational chan-
nel development,

Research -- Research actlvities may impose a mixture of stresses resembl!ing those described above.
Hence, the Impacts of research operations to collect corals, frawl on hard grounds, search for
petroleum, etc., paraliel the Impacts of the respective actlvities, It is thought that, In general,
These [mpacts are minor since the research iInstitutions are aware of the potential damages and often
supervised by their contracting agency.

Summary

The physlical/chemical impacts associated with human activities (anchor damsge, poltution, recreation,
tishing, trapping, vessel groundings, dredging, and research), impart economic Impacts which may be
observed In two forms from two perspectives. Flirst, In the short-term, these Impacts Increase the
immediate Income or anjoyment of the individusls causing the Impacts. This occurs because the Indivi-
duals are reaping some personal benefit {(e.g., recreation, sawage disposal, fishery harvest), while
paying less than full price for the resource. For example, a dlver can increase his en joyment by
anchoring directly over a coral formation and decreasing his time and air consumption to reach the
coral; shrimp trawlers can increase both harvest and Incoms by engaging in "bottom preparation™ acti-
vities. Second, over the longer ferm, impacts of these human activities can impose costs on the U.S.
economy through tishery habltat destruction. Ewven partial degradation of habltat areas could decrease
blomass potentials for shrimp, snapper, grouper, callco scaliop, lobster, and less visible forage for
recreational species. Habltat destruction also reduces the aesthetic appeal of the ares to
recrestional users. Thus, the potential harvest of assoclated species and the recreationa! beneflits
could be reduced resulting In corresponding reductions In income generated.

6.2.2 MNatural Impacts

The Impacts summarlzed here are detalled in Appendix I.

Hurrlcanes -- The most destructive short-term impact on corals is a hurricane, Wave surge and inten-
slty coupled with sand and debrls being carried by the water can wreak hawoc on sha!low-water coral
communlities. Because of the usual storm tracks, the Florida Keys and the Gulf are sspecially
vulnerable to this stress.

Light, depth, and wave energy ~- These three factors are interrelated, Hermatypic coral distributions
are limited by the wave length (spectral quality} and Intensity of penetrating !ight, functions of
water depth. Ahermatypes do not require light but can be excluded from areas of high turbulence, such
as some reaf caps or surf Zones.

Temperature -- The distribution of corals relative to water temperature Is corrslated with the pre—
sence or absence of zooxanthe!lae. Generally, hermatypic corals possessing symbionts are found in
warm waters within the range of 15* to 35°C or 60® to 95'F (Mayer, 1916), Ahermatypic species are not
|imited by temperature and therefore are more widely distributed.
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Researchers in the Floride Keys (Vaughn, 1918; Davls, 1979, personal communication; Roberts, et ail,,
1979; Hudson, 1981; Tlimant, 1979, perscnal communication}, have developed extensive data sets on
temperatures In Keys waters, Roberts and Rouse (in preparation) have summarized many of these natural
taemperature effects,

Salinity == The salinl¥y preference of corals are species~-spacl fic, with some categorles euryhaline
and others stenohaline, Generally, many nearshore species such as gorgonians are more euryhaline than
the reef Inhabitants or deepwater species, _lLocal ocesnographic conditions In the management aresa
Intiuence salinity and hence coral distribution and health - Mlssl_sslppl River outflow, Everglades
discharge and salty lagoons along the Texas coasts among others.

1

Ecoiogical reiationships =- Coral heaith can be altered by a varlety of Infer— and intraspecific rela-
t+ionships = competition, predation, natural foxicants, Infection, and others (see alsc Appendix H, in
addition to Appendix I), Each of these relationships involves biologica! and behavioral slements that
affect coral health, :

Sedimentation —= In varlous portions of the management area, partlicularly in the Florida reef tract
and off the Misslssippl River Uelta, natural turbidlty and sediment may iImit light penetration,
feeding ef ficlency, and other determinants of cora! health.

Gas seeps —-- Seep of blogenic and petrogenic gases are known Yo occur on several hard banks In The
northwestern Gulf of Mexico,

6.3 Habltat Areas of Particular Concern

For purposes of this sectlion, habltat areas of particular concern (HAPCs) are dlscussed solely as
areas of special bicloglcal significance. As required In the guidelines for developing Fishery
Management Plans (50 CFR Part 602.3b.6.11}, these geographic areas Include Those ™ ... which are of
particular concern because of a requirement In the |1fe cycle of the stock(s), 9.9., spawning grounds,
nurseries, migratory routes, efcs. s+« (and) ,.. those areas which are currently or potentlially
threatened wlth destruction or degradatlion,” Whareas the fallowing discussion focuses on delineating
these areas for coral sfécks, it. should be noted that this plan atso used the term HAPC fo connote a
management concept designed to focus regulatory and enforcament abilities on particular locallzed
areas of signliflcance. Although the two meanings are obviousiy closely refated, the concaptual
distinction between HAPCs as significant biological areas and HAPCs as a classiflication category con-
farring speclal management provisions, should be recognized by the readers of this plan.

As a vital first step in understanding and managing the coral resource, It is necessary to recognlze
that corals are not spread evenly over the management area., Rather, dense clustars of certain species
concentrate at specific geographic locations to form reefs, hard bottoms, |ithoherms, etc., Preclse
understanding of the geographic distribution of major coral habltats has, until recent mapping ef ftorts
(sea Table 6-4), been largely ignored. As these and other mapping projects are completed, expanded,
and refined, they witl became an Important source of coral HAPC Information,

For delimiting spaciflc coral areas, HAPCs are taken oniy to include |ocallities where large com-
centrations of adult (sedentary} corals are found. (The opan water planktonic lite style of larval
forms precludes the Isclatlon of speciflc geographlic localities of larval concentration.) On a
regionai basls, these coral habitats camprise only a very small parcentage of the geographical area
of authorlty of the Gulf of Mexico and South Atlantic Fishery Managemant Counclis. Since the tocus
here 1s oniy on coral habltats of particular concern, the area percentage (s sven smaller.

in order to focus only on habltats of particular concern, a set of HAPC criteria has been developed
for use in this plan {see Tabie 6-5}, These criteria are genaral guideline stataments intended to

narrow the full complement of coral habltats down to a select few representing the most important
coral concentrations In the management area,
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Table 6~4, Major sources

WHO
C. Glamonna
(Texas AMM)

T. Bright & R, Rezak
(Texas AZM
College Station, Texas)

W. Jaap-Scleractinia
J« Whaaton—-Octocorallla
{(FL. Dept. of Nat. Res,)

D. Marszalek
(RSMAS, Miami}

W, Adey
{Sml thsonlan)

do Porter
(Unlversity of Georgla,
Athens, Geargla)

of coral mapping and spacles distribution information for U.5. Guif of Mexlco and south Atlantic waters.

WHERE

Gult of Mexlco

Topographlc highs
located in western
Gulf of Mexico

"Hourglass" area off
midwestern Florida

South Florida

Northern Little
Bahama Bank

Tortugas, Florida

SCALE

n/a

n/a

n/a

1:24,000

1:6,000

>1: 10

SPONSOR

U.5. Bureau of Land
Management (OCS Office,
New Orleans, Louisliana)

fFlorlda Department of
Natural Resources

State of Florlda
Departmeont of Natural
Rasources, Bureau of
Land Management

U.S. Bureau of Land
Management

National Park Service

STATUS
Completed Ph.D

Dissertation (1978)

Separate reports for
first threa years
completed

Complated flald
sampling

Complefed; balng
readled for press

Nearly complated

Contlinulng

COMMENTS

Summarized avallable Informaticn
on ecology and dlstribution of
Guif octocorals,

Provides a descriptlwe account
of blotic communitlas observed
on Gulf banks.

A major oceanographic
collection providing a grid

of staticns from which coral
distributlons could be plotted.

Reef and bottom types,

Major bottom types.

Underwater photographs of
staked quadrants: squares allow
mapping of coral specles;
repeated views can assess
changas.
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Table 6-4,

WHO
G. E, Davis
(U.5. National Park
Servlce-Everglades
National Park)

S. D, Calrns
{Smi thsonian)

Woodward-Ciyde
Consultants

T. Hopkins and
R. Rezak

(Univ. of South Alabama}

Continental Shelf
Association

{contlinued)

WHERE

Fort Jefferson
Natlonal Monument

Gulf of Mexico
Caribbean, SE coast
of U.5.

Eastern and north-
eastern Gulf of
Mexico

Florida Middle
Grounds

Ffleger and Sweet
Banks, northarn
Gulf of Maxico

SCALE

about
1:30,000

n/a

1:48,000

1:12,000 and
1:40,000

n/a

SPONSOR

U.S. Bureau of Land

Hanggemanf {OCS Offlce,
New Orleans, Loulslana)

Unlversity of Mlami

U.S. Bureau of Land
Management
(Washington, D.C.)

U.5. Bureau of Land
Management

U.S. Bureau of Land
Management
(Washington, D.C.)

STATUS
Published 1979 by

BLM (sea Flg. 6~8
herein).

Completed Ph,D
Dissertation (1976),
published 1979,

Raport published
January 1979,

Ongoing

Publ Ished 1980

COMMENTS

Provides a resource map of

coral distribution to the
Monument boundary; grass, fleshy
algae, staghorn reefs, patch
reefs, and hard bottoms are
mapped. 5See Flg. 6-6,

Serles of 60 maps of deep
watar Scleractinia distributlons;
descriptions and [tlustrations

of 88 species; zoogeography.

5tudy maps and described benthlic
habltats at fen locations to
dotermine thelr sultabllity for
OCS ol and gas leasing.

Submerstble observations of
blotlc communlties and bottom
contours, ’

Maps tfopographlc hlighs and
"l ivwe bottomsh,




Table 6-5. Criteria for Identifying coral Habltat Areas of Particular Concern,

2,

3e

1. Ecologlcal

3. An area that contalns an outstandlng example of a coral cammunity fype found over a broad
ocaan area, (For example, a deepwater Lophelia-Enallopsammia bank, a shal low-water Acropora
coral reef, patch reefs, efc.}.

b. Areas known to possess rare specles of coral.

C. , Areas whose coral diverslty contributes to a highly unusual or unique blologic relationship or
ecologic condition.

Research

a. Areas with a substantial history of coral research and study, Such areas of fer an cpportunlty
to davetlop a long-term history of corals In thelr natural seftting which should enhance the
indentification of trends In growth or response to stress - both vital information for coral
managers.

b. Areas which display in an especially cliear cut fashlon, coral hsbltat features of particular
research interest such as spur and groove formations or particular blotic zonation patterns,

Exploitation

a, Areas where high concentrations of aconamically valuable corals subject to harvesting can be
found, This might Include prime banks of black or pink preclous corals, or areas where
Plexaura homomalia can be abundantly tound. These raesource areas can then be managed as devel-
opment areas under optimum yield objectlves,

b. Areas where speclflc man-made development plans, use, or pollution Impacts have inflicted, or

4.

threaten to inflict, enviromental damage Iincluding reduced coral species diversity, abundance
or health,

Recreation

b.

Areas whlch are documented as locations frequented on a regular baslis by recreational divers,
sports fisharmen, or gless bottom boat sightseers,

Areas that of fer a high but undarutilized recreational resource because of Thelr outstanding
aesthetic qualities and proximlity fo population centers or boat access points,
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At a minimum, any coral area chosen as an HAPC must meet one or more of the specific criteria pre-
sented In Tabie 6=5. In addition to these criterla, an of fort should be made to ensure Inclusion of
areas that represent all coral community types found In the management area, Consideration of a
geographic factor wil! provide for a regional system of HAPCs in which the full diversity of important
coral habltat sites Is inciuded, Particular attention should be given major coral habitatr areas.
Foramost of these broad sreas Is the extensive Florlda reet tract which stretches along the Florida
Keys. Other such habltat areas Inciude the topographic hlighs or banks In the nortiwestern Gulf of
Mexico; the reaf and hard bottom coral habltats scattered throughout the northeastern Gulf of Mexlco .
(Tncluding the Florida Middie Grounds areas}; and the hard bottom _communlﬂ-s scattered of f North
Caroiina and South Carolina (see Figure 5-4),

All habltat areas should be mapped on a scale suitabie to show the particular resources and assoclated
habltats, A set of geographic coordinstes and boundaries should accampany the map to clarify the pre-
clse area.

The coral habltat areas described beiow have been determined to satisfy the criteria and include the
important element of geographic distribution, The Councils will address, with review by their
Sclantiflc and Statlistical Committees, nominations for HAPCs periodically and take action as they deem
necessary, Including public hearings and any other fishery management plan amendment processes,

Coral habi tat areas of particular concern (HAPC) and the criteria by which they quallty,

Coral HAPC Criteria (see Table 6-5)
East and West F lower Garden Banks 1.c, 2.8, 2.b, 3.b, and 4,a,

{naninated national marine sanctuary}

Dry Tortugas (Fort Jef ferson Natlonal Monument) lea, Z.8, and 3,b.
Looe Key {(designated national marine sanctuary) 1.8, 1.b, 2.b, 3.b, and 4.b.
Koy Largo Coral Reef 1.4, 2,2, 2.b, 3.b, and 4.a.

{designated natlional marine sanctuary)

Blscayna National Park 1.3, 2.8, 3.b, and 4,a,

Gray's Reef (designated natlonal marine sanctuary) l.c, 2.b, 4.8, and 4.b.

Florida Middle Grounds (nomlnated marine sanctuary) 1.8, lub, lec, 2.2, 2.b, 3.,b, and 4,a,

Dcul ina Bank ’ lem, 1.b, luc, 2.2, 2,b, 3.3, 3.b, 4,2, and 4,b.

Gulf of Mexico Topographic Highs

As described briefly In Sectlon 5.2.1.7 and shown In Flgures 5-4 and 57, the norttwestern Gulf of
Mexlico Includes almost 30 Identified banks rising from the ctherwise flat continental shelf. Many of
these banks possess corais, Although other banks may eventuaily be determined to be of sufficient
significance to be termed as an HAPC, only the East and West Flowar Garden Banks are here considered
as such.

East and West Flower Garden Banks

The two separate banks at the Flower Gardens (see Figures 5-11, 512, and 6-3) are distinct geologic
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gtructures located sbout 25 lm (13.5 nm) apart and over 200 im (108 rm) from the coasts af Texas and
Louisisna. Located on the edge of the continental shelf, the East Bank's midpoint is lacated st sbout
279 55t 07.44" N and 939 3g* 0B.49" W. The West Bank centerpoint is at 27° 52' 14.21" N and 93° 48'
54.79" . The aalt doms infrastructure of the Banks projects up through the averlying rock strata and
forms two distinct hills rising several hundred meters above the sea floor to less then 50 = (1865 ft)
of the sea surface. The HAPC is limited to the portions of sach bank sbove the 50-fathom iscbath
(Figure 6-3).

East Flower Garden Bank is a tsar-shaped dome roughly 5 km (2.7 nm) in diemeter rising to within 20 m .
(66 ft) of the sea surfmcs (Bright and Rezak, 1976, 1978). The total arsa of coral reef atop the bank
is 75 acres (0.3 xmZ) (Dffice of Comatal Zonms Management, 197%a). The corals end essociated apeciee
occur in seven distinct ronms (see Figure 5-12) from the cap at 16 m {52 ft) to the base of the bank
(i.a., onset of aoft bottom community) at 110 to 120 m (360 to 393 ft): 1) leafy algae; 2) Madracis;

3) Diploria, Montastrsea, mnd Porites; 4) algae-sponge; 5) despwater corals; 6) sntipatharians and
drowned reefs; and 7) soft bottom {Bright, 1977). The Madracis zone is occupied almoat entirely by
populations of the small branching coral M. mirabilis. Principal species, including corals, within
each of the zones have been elucidated by submersible transects and listed by Bright and Rezak (1976,
1978).

Weat Flower Gardan Bank is oblony shapsd roughly 11 km by 8 km {6 by 4.3 nm), trending northeast to
southwest. The live reef atop the dome occupies 100 acres (0.4 im?) (Office of Cosstal Zone Management,
1979a), including a pesk rising to within 20 m (66 ft) of the surfece (Rezak, 1977). Biotic zonation

at Weat Flower Garden is characterized by assemblages similar to thoas obasrved at the Eeat Flower Garden
Bank. From its peak at sbout 20 m (46 ft) depth to the dome base at 136 m (450 ft), four zones exist
(=see Figurs 5-11): 1) Diploria, Montastrasa, Porites; 2) algae-sponge; 3) deepwater corals; and 4) soft
bottom (Bright, et al., 1974). No lsafy algee or Madracis zones were described {Bright, 1977).
Antipatharians have bsen obasrved emidst the saft bottom zone. Corals at West Bank have been

clasaifiad end published by Treselar (1974); Bright and Pequegnat (1974) describe & aubstantial number
of the assoclated species.

Coral assemblages and habitat at Esst snd West Flower Garden Banks comprise a unique resource. The
coral reefs on those banks are the northwestern most reafs in the Gulf of Mexico. Hence the biota they
support are stressed climstologically, at lsast partislly isolated from the gens pool, and susceptible
to collapse should existing populations be destroyed. As the narthwestern moat coral reefs, they are
of particular research intereat. The biotic zonation at the Flower Gardens has been described es one
of the most extenmive of all Gulf of Mexico banks (Bright, 1977). The banka have also been subject

to an environmantal impact statement as & nominated marine sanctuary (O0ffice of Coastal Zons Manage-
ment, 1979a). Potential threats to the reefs sxist in the form of increased oil and gas drilling in
the area, expanding deep draft vessel traffic, increasing recreational ues, and anchoring by any
veass],

The following two management measures are proposed to protect the corals from incidental damege by the
uae of fishing gear or anchars.

- Traditional, hietorical fishing methods are allowed but bottom longlines, trapa and pots, and bottom
trewls are prohibited within the 50-fathom iscbath. The taking of all corals is prohibited
axcept as authorized by permit.

- Anchoring ehall bes prohibited on the East and Weat Flower Garden Banks, 20 and 24 square mila areas
sbove 50 fathoms in depth except for vessels less than 100 feet in regiatered length. (Note: this
measure has been disallowed by NOAA as being beyond authority of MFCMA.)

Florids Resf Tract
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The Florlda reef fract (sem Figure 6-4 and Section 5.2.1.4) contains the continental United States'
most extensive coral hablitat, Composed of a chaln of Individual reets, the tract strefches In a curve
of some 370 km (200 nm) fram Miam! to the Dry Tortugas (DiSalvo and Odum, 1974). The fract Is bounded
on the shoreward side by the Fiorida Keys and on the seaward side by the Florida Stralts (see Figure
6=3), I1ts width is about 6.5 km (4 nm) with the seaward sdge following the .18 m (60 ft) bathymetric
contour, Although Shinn (1963) reports that the tract's flourishing reets are largely limited to the
northern half of the tract particularly off Key Largo, other prospering reefs alsc exist further
south,

For purposes of Identifying coral habltats ot particular concern 'along the Florida reef tract, a total
of four areas have been selected., Two areas Including many separate reefs near Key Largo have besen
selected in the northern reef portion; Looe Key off Blg Pine Key 1s Identifled from the middie
portion; and the Dry Tortugas represents the southern end of the tract, Each is discussed In greater
detall below, Other tract reefs which were consldered, but were not Included at this time, are Sand
Key off Key West and the Sambo reefs of f Boca Chica Key,

The Florida reef tract 1s exposed to a variety of both natural and man-made threats. Land based
pollutants such as sediment, sewaga, and varlous chamicals may be damaging certaln reefs, However,
the signiticance and sven cause~of fect relationships have yet to be clearly established, Perhaps the
most significant threat 1s from recreational uss which exposes the reefs to direct damage by souvenir
and spacimen collectors and anchor damage.

Key Largo Coral Reet Natlona| Marine Sanctuary

This HAPC has already been recognized by the Department of Commerce (OCZM) as an ocutstanding example
of the patch and cuter bank cora! resfs found In the Florida reef tract. The national recognition as
a national marine sanctuary has Intensified publlic use of the area; resource collectlion pressures are
low but user Impacts, such as diver contact injury and recreational boat anchoring, contimue, Many of
tha more prominent reefs are mapped on Figures 6~4 and 6=5, Sanctuary reguiations al low hook and line
fishing but prohlbit spearfishing and the taking of tropical reef fishes.

The coral reets within this area camprise the approximate northern |imlt of reef growth along the
mainland coast of the Weastern Hemisphare. The zonation pattern of the reef structures for the
northern Florida reef tract as described by Shinn (1963 and 1979) Includes flve zones; & back reef, a
reef flat, an Acropora rone, a Mlllepora zona, and a rubble zone, The coral specles camposltion of
reats In the marine sanctuary is described by the Office of Coastal Zone Managemsnt (1579b), Severatl
of the reefs within the area exhlbit the spur and groove formation described by Shinn {1963) at the
Dry Rocks Reef. :

The northern tract reefs have a long history of sclentiflc research. Much of the relevant research

has been reviswed by the Office of Coastal Zone Management (1979b). A contimuation of thlis research
history is evident In the coral reef rescurce survey being coordinated by the Office of Coastal Zone
Management (1979c) for the National Marine Sanctuary and an envlrommental assessment and blological

Inventory belng organlzed jointty by OCZM and the Florida Department of Natural Resources.

Biscayne National Park

Blscayne Nationa!l Park [s another HAPC that has been protected at least in part because of the coral
resources found on |ts numercus patch and outer bank reefs. S5ince these coral canmunities are located
closer to the Dade County urban areas than the Key Largo Coral Reef National Marine Sanctuary, the
Park is exposed to conslderable recreational activity, Divers tend to concentrate st four buoyed
reafs (Figure 6-6). This HAPC would include only that portion of the Park iocated outside state
waters, as shown on Figure &=6,
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Coral reef assemblages in this HAPC closely resemble those described above for the Ksy Largo
sanctuary; typical zonatlon patterns sxist. Species composition has been studled by Jaap (1979),

and Jazp {In preparation). On-going research ef forts are described in Blscayne National Park

(19783, b). Most Importantly, the Park represents the only sector of the management area and perhaps
+he world, where all| of the data necessary for calculating MSY have been coliected.

There are currently no speclal regulations for the Park. General regulations In Title 36 of the Code
of Federal Regulations apply to all units ot the national park system. Title 36 Inciudes Part 2 on
public use and recreation, Part 3 concerning boating and vessel permits, Part 5 on commercial and pri=
vate operatlons, and Part 7 on speclal regulations,

Loos Key National Marine Sanctuary

Looe Xay HAPC has baen recognized by the Department of Commerce (OCZM) as an ocutstanding example of a
submerged coral reef in the lower Florida reef tract. The Snm2 sanctuary area |s |ocated 12,4 km
(6.7 nm) southwest of Big Pine Kay, Florida (see Figures 6~4 and 6-7). From an scological and
topographic point of view, five major zones have been described by Antonius, et al, (1978): 1) a
pateh reef area; 2) a reef flat; 3) & forereef; 4) a deep reef seaward of the forereet; and 5) a deep
ridge still further seswsrd. Each of these zones contalns a representative coral spacles assemblage.
Of particular significance, the forereef zone contalns a spactacular spur and groove system that |s
among the best examples In the entire Florida reef tract (Antonlus, et al., 1978), In order to
protect the reef's resources the following activities are prohlbited: taking or damage to sanctuary
resources, Including tropical fish and corals; spearflshing; using wire fish traps, poisons, or
electric charges; |ittering; and lobster trapping within the forereef area of the Sanctuary,

The reet is a diving attraction rapidly growing tn popularity with both {ocal residents and tourists
{Barada, 1979}. Concurrently, it Is subject to growing pressure from souvenir hunters and anchor
damage (Antonius, et al,, 1978), The reef is also used regularly for teaching and recreational pur-
poses by the Newfound Harbor Marine Institute facllity on Big Pina Key., The reef was nominated for
cons lderation as a marine sanctuary (see Sectlon 6.4) in November 1976 by the Florida Keys Cltizens
Coalltion and was subsequently designated as such 1n 1981,

Dry Tortugas (Fort Jefferson National Monument)

Located at the southwastern tip of the Florida reef tract, thls HAPC includes the Fort Jefferson
National Monument, with approximately 26,166 ha (64,657 ascres) of water area {(Flgures 6-4 and 6-8),
Although Tt may be an Ideal destination for recreational divers and tourists, because of the area's
remoteness (116 km or 63 nm west of the nearest port at Key West), the reef resources make up one of
the most spectacular and least disturbed reef areas In south Florida.

Betwean 1904 and 1937, the Carnagie Institute malntained a marine research laboratory on Loggerhead
Key, thereby picneering coral reef studies. Many of the studies conducted on the neighboring reets
have became classlcs contributing greatiy to our present understanding of coral reef escology.
Recently, the benthic marine habltats of the Monument have been mapped (see Figure 6~6), Some of the
more canmn reef corals at speciflc reefs within the Monument have been described by Davis (1977a, ble
A fle!d gulde to the reefs was written by Davis (1977b).

Fort Jaffarson National Monumant is adminlstered under a sat of special regulations plus the gensral
National Park Service regulations |isted above for the Biscayne Natlonal Monument HAPC, Reilevant
spaclal reguiations for the Monumant, as described in 36 CFR Chapter 1, Part 7.27, are;

(a) fishing - "no speclas of coral, shells, shellflsh, seafan, sponges, sea anemones or cther
torms of marine |1fe ... shall be tTaken or disturbed ... except in accordance with paragraphs

(a} (2) to (7Y «.«" The paragraphs cited are being redrafted and/or eliminated such that the
only permissible consumptive use of Monument resources will be recreational hook and llne
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(b} designated anchorage - "a!l wessels entering Tortugas Harbor in the vielnity of Garden Key
shal | anchor only in the designated anchorage area of Bird Kay Harbor soutiwast of Garden Key
ves Anchoring by recreational wessels Is limited to not more than eight hours between
sunrise and sunset by parmisslon from the Monument Superintendent or his/her representative.”

Northern LI ve Bottom Coral Habltats

North of Miami, Florida, coral diversity and abundance fall abruptiy. Live bottom communities with
hermatyplc corals and gorgonians can be found as far north as Cape Lookout, North Carclina, although -
coral| sbundance does not approach the dominance displayed In the Florida reef tract (see Flgure 6=9).
The stony corals whlch may extend north Include species of Ocullna, Phyllangla, Solenastrea, Cladocora,
Astrangia, and Slderasirea. Betwean Miami and Caps Lookout, three sites have been considered as .
HAPCs; Oculina banks of f cantral eastern Florida, Gray's Reef off Georgla and an unnamed |l ve bottom
off Bogua Bank in Onslow Bay off North Carclina, Howsver, Onsiow Bay has not been |isted as a HAPC

at this time due to a lack of site-spacific information, The area may be reconsidered as mere data
are collectad,

Ocul ina Bank

A 90-ml s shelf-adge strip of coral reefs Is located off cenfral eastern Florida and Is composed of
banks, thickats, and rubble zones of the scleractnian Ocullina varicosa (Ivory tree coral), This
tragile, branching stony coral forms massive contiguous colonies In deeper water (70 To 100 m) where
in shallow watar |t forms only small, discrete colonies (Raad, 1980b).

The shelf-edge Ocul ina reefs are a unigue ecosystem. They are monospecific, comprised of a single
species of colonial coral, and form delicately branched bushes 1,5 m in height, hundreds of feet long,
and covaring hills and plnnacles with 25 m rellef, These are the only known banks composed of
monospeci fic colonial corat that occur on the continentat shelf (200 m depth) anywhere In the Unlited
States (Reed, 1982).

This bank or reef system has only recently besen discowered., Dense and dlverse populations of fishes
and Invartebrates (Reed, et al., In press) are sssoclated with the Oculina, The area supports a
substantial but unquantified recreational and commerclal fishery for grouper, sea bass snapper, and
other fishes (Reed, 1982),

The HAPC is & 23 by 4 nm strip located approximateiy 15 nm of f shore at its nearest polat (see Figure
6~10). Its dapth ranges from approximately 30 fathoms to 75 fathoms. This 92 nm area |s bounded by
latltude 27* 53' N to latitude 27* 30' N and longitude 79" 56' W to longltude 80* 00' W and contalns
representative shelf-edge Ocul ina banks, major Oculina thickets, and coral rubble plinnacies.

In a relatively new fishery for bottom reaf flsh, trawilers are utilizing roller trawis To take fish oft
rough bottoms, Although such trawls are subject to damage and loss If used In high relelf areas, they
are apparently baeing used In close proximity to the banks and can damage the habitat and corals In

hard bottoms,

In order to protect the corals the use of all bottom trawls, bottom longlines, dredges and fish traps
and pots {s prohlblted within the HAPC.

Gray's Reef National Marine Sanctuary

Gray's Reef, tocated about 33 km (18 nm) off Sapelo Island on the Georgla coast (see Flgures 5-4 and
6-9) has been recognized by the Department of Commerce (OCZM) as an cutstanding example of northern
l1ve bottom habltat by its deslgnation as a MNatlonat Marine Sanctuary. Although referred to as a
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FIGURE 6-9. Hard-bottom areas which may support live-tottom conmunities and re-
ported live-bottom areas. Source: Bureau of Land Management, 1978.
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nrgef," the 20 m {65 ft) deep area is actually a Iiw bottom composed of a series of rocky ridges
ruaning in a southwest-northeast direction and cowering an area of about 57 xm (16,68 nm;). Among
+he benthos at the slte are scattered heads of stony corals and a2 variety of soft corals, The site Is
visited only occasionally by sclentists, SCUBA diwvers and commercial and sport tishermen, and s rela-
t+ively poorly known {Porter, 1979, personal communication). The most authoritatiwe description of the
live bottom was prepared by Hunt (1974) on the geology and origin of the area. The Georgia Department
of Natural Resources, largely based on informatlon presented by Hunt, nomlinated the area as a national
marine sanctuary (Nauhsuser, 1979), and IT was dasignated as such In 1981.

In the 57 km® (16.68 nm?} area bottom alteration activities, trawling and dredglng, fish traps, and
collaction of marine plants, invartebrates, tropical fish, and historlc or cultural resources are to
be controlied by permits, The status quo activities of anchoring and spearfishing are o be monitored
for tuture consideration, Other fishing activities are to be regulated under plans dewicped by the
South Atlantlc Flshery Management Counclil.

Flor|da Middle Grounds

The Florida Middle Grounds is a |ive hard bottom area |ocated on the cuter edge of the continental
shaif in the aastern Guit of Mexlica, It Is approximately 160 km (87 nm) west-northwest of Tamps and
140 km (76 nm) south-southeast of Cape San Blas, Florida (see Figure 6-10}.

The Florida Middle Grounds |Is the best known and most important area In tTerms of coral In the north-
eastern Gulf of Mexico. The dominant stony corals include Madracls decactis, Porites dlwvaricata,
Diochocoenla stellarls, Dichocoenia stokesili. Octocorals, a relatively minor component of other Gulf
reets, are prominent on the Middie Grounds; domlinant forms Inciude Murices elongata (orange Muricea),
Murlcea laxa (dellicate Muricea), Eunicea calyculata (warty Eunicea}) and Plexaura fiexuosa (sea rod),
Hopkins, et al. (1977),

Recreational activities are limited by the distance from shore. Although requiring at least a YTwo-day
trip to reach the Florids Middle Grounds and return, enthuslastic sport fishermen and recreational

divers have been reported to frequent the area,

This area is frequented by commercial fishing boats., Primary fish species Inwlved Include the red
snapper and grouper which dominate the landings and walue of landings of Gulf of Mexlco reef fish,

The boundary of the araea Ident!fled as a habltat area of particular concern is defined in Section
1Z.4, measure 5b and contains the major ares of high relief bottom {see Figure 6-10), The Fiorida
Middle Grounds were nominated as a marine sanctuary but no further action has yet been taken. The BLM
has identified as "no activity areas" for ol! and gas exploration and deveiopment areas in the
northern portion of thls HAPC,

One management measurs |s recommended:

- Within the HAPC, the use of bottom longlines, traps and pots, and bottom trawls is prohlbited. The
taking of all corals is prohibited except as authorized by permit,

6.4 Hazbltat Protection Programs

This section describes existing habltat protection programs that are actively utilizing their authori-
ties to provide some form of protection for corals within thelir respective managemant units (e.g.,
parks, preserves, sanctuaries, etc,}. The programs which are considered in detall Include: 1) the
tedoral Dffice of Coastal Zone Management's Marlne Sanctuaries Program; 2) the Nationa! Park Service's
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National Parks and National Monuments; 3) the Bureau of Land Management's Outer Continental 3Shelf
Leasing Program; 4) the Florida Aquatic Preserve System; and 5) the Florida State Park System. The
discussion presented below for each of these programs emphasizes the speclfic efforts they are faking
on bahalf of coral habltat protection Interests within the current flshery management area jurlsdiction.

In the Florlda Keys area, many of these Indlvidual program management efforts, as well as general
coral protection provisions administered by the State of Flaorida (see Section 7.4) and the U.5. Bureau
of Land Management (see Sectlon 7.3), Interface to form a complex patchwork of geographical ly=variable
menagemant restrictions for coral., The geographlc distribution of the verious management suthorltles
has been reviewed by Shinn (1979) and is Illustrated In Figure 6=11,

In addltion to the area—spaciflc management programs, z warlety of other federal, state and Inter-
national authoritiss hawe a significant though less focused coral habltat protectlon role and are

discussad In Sactions 7.1, 7.2, 7.3, and 7.4.

Federal Programs: National Marine Sanctuaries Program

In Terms of complementing the protection objectiwes of the coral fishery management plan from a site-

specltic perspactivae, one of The most important federal programs |s undoubtedly the Office of Coastal

Zone Management's (OCZM) National Marine Sanctuaries Program. Thls program was authorized under Title
I1l of the Marine Protection Research and Sanctuaries Act (MPRSA) of 1972, |Its purpose Is fo preserve
or restore the conservation, recreational, ecological, or aesthetic walues of locallzed areas ",., as

tar seaward as the outer edge of the continental shelf, ... land In]l other coastal waters whether the

tide obbs and fiows ..." (MPRSA, Sectlion 302a). In effsct, the Naticnal Marine Sanctuaries Program Is
a coastal water countarpart to the more famil|lar national park, forest wiidlife refuge, and willderness
systems,

The National Oceanic and Atmospheric Administration (OCZIM's parent organization) has made a firm com
mltment based on exprassed Presidential support {see text of President Carter's May 23, 1977,
Environmental message} to expand program af forts to deslgnate and menage new sanctuaries, At the time
of thls writing, sfx sanctuarias hawe been designated, four of which are In the Coral FMP management
area, Of particular Interest to the Coral FMP, conslderation of new sanctuaries begins with a nomina~
+ion that may originate from a variety of sources, Including Regional Fishery Managemen? Counclts and
National Marine Fisherles Service.

Foliowing prescribed evaluatlon steps including public hearings, & sanctuary environmental Impact
statement, consultation with Interested parties, governmental and Preslidential approval, an Individual
sanctuary management plan Is finallzed and implemented, Significantiy, management aspects can vary
widely among dlfferent marine sanctuaries with each designatlon recalving Indlvidual treatment., Title
111 of The MPRSA provides clear authorlty to manage and control uses within sanctuary boundarles that
are incompatible with the sanctuary's raecognized welues. As part of Tthe indlvidual attentlon accorded
each designation, a separate set of sanctuary-speciflc regulations are tallored to the protection
needs of each designated area, Regulations are placed onily on those activities within the sanctuary
boundaries judged to be incompatible with the sanctusry's purpose.

Actual site management and admin!strative responsibillty for a particular sanctuary may elther be
retalned by OCZM or delegatad with necessary fundlng support to other appropriate managemant units
that could Include the Reglonal Flshery Managament Councils.

The National Marine Sanctuary Program is particularly interested in protecting outstanding coral reef

areas. One of the six existing sanctuaries - tha Key Largo Coral Reef Naticnal Marine Sanctuary off
Key Largo, Florida, - complemants state eftorts at John Pennekamp State Park by protecting a 343
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ke (100 nm?) section of the upper Florida reef tract. A management plan for the Key Largo sanctuary
has been designed to provide the protect ion necessary to Insure jong=term viabillty of the ecosystem,
The management plan also addresses public education, envirommental monitoring and regulatory enforce-
mental monitoring and regulatory enforcement needs at the site, Enforcement is conducted cooperatively
by the Florida Department of Natural Resources (Marine Patrol and Park Rangers) and the U,5, Coast
Gusrd. A deepwater resource survey at Key Largo Corasl Reet Natlonal Marine Sanctuary conducted in
March and June, 1979, sccurately mapped the sxtent of despwatser coral and qualltatively Inventorled
the resource (OCIM, 1973¢},

The Gray's Reef National Marine Sanctuary, covering 16,68 nm2 of [lve bottom reef located 18 nm of f
Sapslo.lsland, Georgla, was designated In January, 1981, to malintaln and protect the ljive bottom eco~ .
system In |Its natural state; to promote sclentifie understanding of the acological nature and the role
of the ecosystem and the functional relationships of live bottom areas throughout the south Aflantic,
to one another and the marine and coastal ecosystems ot the region; and to promote publle appreciation
and wise use of reglionally significant live bottom resources {QCZM, 1980a). A management plan will
soon be developed to gulde efforts In resource protection thraugh management, research, sducation and
regulatory eanforcement, and to ensure maximum pubiic benefit from this national marine sanctuary.

The Loce Key National Marine Sanctuary, covering a 5 nm2 coral reef ares located 6.7 nm east of Blig
Pine Key, Florida, was designated in January, 1981, to maintaln, protect and enhance The quality of
the natural, blological, aesthetic and cultural resources of the Looe Key system, To promote and
stimulate marine research ef forts directed toward Improved management declislommaking and ldentification
and analysis of marine ecologlcal Interrelationships, and fo enhance public awareness of the func-
tioning of the Loce Key coral reef system (OCIM, 1980b). A management plan for the sanctuary wil|

soon be developed to provide direction toward fulfilling these sanctuary purposes.

Other management areas contalning coral resfs under consideration as active candidetas for sanctuary
designation by the National Marine Sanctuary Program include Flowsr Garden Banks In the norttwestern
Gulf of Mexico; waters southeast of $t, Thomas, Virgin Islands; water around Mona and Monita Islands,
Puerto Rico; the area of f southwast Puerto Rico known as La Parguera; and the waters arcund Culebra
and Culebrita Islands and the Cordillera reef chain of f northwest Puerto Rico.

The purposs of the proposed Flowar Garden Banks sanctuary Is ".., to protact and preserve the banks'
ecosystems in thelr natural state and to regulate uses within the sanctuary to insure the health and
well=belng of the coral and assocliated flora and fauna and the cont|nued avallabliity of the ares as a
recreational and research resource ,..." (OCZM, 1979a). The activities proposed for regulation
address, among others, dellberate harm of coral, dredging, ftrawiing and oll and gas operations,

The purpose of the proposed 5+, Thomas sanctuary Is to conserve sanctuary raesources In a manner cam-
patibie with the Natlonal Marine Sanctuary Program goals and objectives In order to malntain, protect
and enhance the quality of the area's biological, asesthetic, and cultural resources; to encourage
sclentifle research within the sanctuary focused on managemant-related questions and enhancement of
knowledge ot the area's natural systems; to aenhance national and local awareness of the signiticance
of the marine resources within the proposed sanctuary; to encourage wlse use of these raesources; and -
to pramote understanding of the role of the National Marine Sanctuary Program In marine conservation,
The proposed area is extremely Important 1o recreational, commerclal, and educatlion users, of faring a
unique area for a variety of water-related interests, The three Puerto Rican sltes are proposed for ~
sanctuary status for the purpose of protecting the resources within the context of a camprehans ive
managamant framework. Management objectives have yet to be developed for these sites,

Natliona! Parks and Monuments

Another site-specitic management program with appllicabliilty to coral protection is the system of
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national parks and monuments operated by the National Park Service (NPS) within the Department of
Interior. In the broadest terms, the purpose of the NPS units are to "... presarve for all times
scenic baauty, wilderness, native wildlifa, indigencus plant {jfe and areas of scientific significance
and antiquity ..." (16 U.S.C §1), Although the National Park System Inciudes several marine areas,
+halr distinctly land-based orientation makes them somewhat less |lkely to Include new marine areas
within thelr system, Nevertheless, two areas operated by the NPS within the present study area
jnciude and manage signlflcant coral resources - the Biscayne National Park north of Key Largo,
Florida, and the Fort Jefferson National Monument In the Dry Tortugas, Florlda.

Both the statemant for management for the Fort Jeftfarson National Monument (U.S. National Park
Service, 1977), and the general managemant pian for Blscayne National Park {U.S. National Park
Service, 1978), Include as major management objectives the pratection of natural resources (including
corals) within thelr boundaries, At the Fort Jeffarson Monumant, a!l areas within the Monument's
administrative boundaries (with the exception of Garden Key), are classified as an ocutstanding natural
area under the National Park Service's land classification system, Prohlbited activities Inciude cam
mercial flshing and the taking of lobsters while al lowed uses Include sport fishing and non
consumpt Iva recreational activities, Under NPS managament, the coral resources at the Fort Jeftferson
National Monument appear to be wel| protected {(Jaap, 1979, perscnal communication).

According to the general msnagement plan, Biscayne Park is ".,, designed to facltitate the existing
recreation activities in a compatible manner with the physical and biotic enviromment, and [to] pro-
vide mechanlisms for detecting areas of existing or potential envirommental degradation™ (U,S. Naticnal
Park Service, 1978), Recognizing that recreational use often creates a certain leve! ot coral damaga,
some of the management provisions st this Monument include: 1) monitforing to detect destruction of an
area at early stages (to allow initiation of correct ive measures); 2) improvement of monument boun-
dary, channal, and depth warning markers at critical locations; X) establisment of activlty areas, 4)
enforcemant of regulations prohiblting troplcal fish cotlacting and "pot hunting® (removal of
archeologlcal artifacts); 5) the establishment of mooring stations near corals to reduce anchor
damage; and &) establishment of monlforing stations to detect natural flucuations In enviromental
factors such as temperature, salinlty and wind, |n addition, special studies are plannad in cocpere
+ion with the State of Florida to determine what types of commarcial and sport fishing wili be
allowed, in what magnitude, and what requlatory actions will be necessary.

Quter Contlnental Shelf Oil and Gas Leasing

The Secretary of the Department of Interlor (DOI) is charged with administering mineral exploration
and development on the Quter Continental Shelt (OGS}, pursuant to the Outer Continental Shelf Lands
Act (OCSLA), as amended In 1978 (43 U.S.C §133! et seq.}. This responsibility has been delegated to
two offices within the Department: +the Bureau of Land Management (BLM) and the U.S. Geological Survey
{USBS). The BLM sarves as the administrative agency for leasing submergad faderal lands whille the
USGS |s charged with supervising mineral development operations on the OCS.

Of particular interest to this coral FMP |s the Secretary of Interior's ability to withdraw tracts
fram proposed 0OCS mineral lease sales for lack of informatlon, aesthetic, envirommental, gealoglc, or
other reasons. The presence of coral reefs, hard bottoms, or other marine areas contalning signifl-
cant resources could be reasons for withdrawing tracts., Further, the OCSLA (43 U.S.C §1341}) also pro-
vides for permanent disposition from leasing; Key Largo coral reef was provided such protection by
President Eisenhower, through Proclamation No, 3339 (55 CFR 2552) whlch establlshed the Key Largo
Coral Reet Preserve on March 17, 1960, Thls disposition served as a precursor to the present Key
Largo Coral Resf Marine Sanctuary. (BLM's coral permitting suthority under the OCSLA Is not con-
sldered a site-speclfic habltat protection program and |s instead discussed under Sectlion 7.31.

With respact to oll and gas fract withdrawal, BLM has demonstrated an awareness and interest [n pre-
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serving coral communities and other significant resources. Several potantial lease tracts nominated
by oll companies have been wl|thdrawn due to the presence of signiticant bottom habltats, Including
some containing coral. For example, the Secretary of Interior rejected ol! company blds for a tract
of f the Georgla coast (Tract #41) in the 1978 South Atlantic OCS Sale #43. The deletion was based on
the percelved need to preserve a "llve bottom community™ (l.e,, hard bottom) documented to ex!st there,
Similariy; recent 0CS sales In the Guif of Mexico have prohibited drilling directiy over several
coral~encrusted hard banks jocated on salt domes, Including areas directly over the £ast and West
Flower Garden Banks {(Bureau of Land Management, 1981). Further, BLM lease stipulations require that _
driliing opertions adjacent to these banks must shunt thelr drit I1ng discharges directly to the bottom
nephalold {(a dense water mass of high turbidity) layer to minimize potential Impacts fram surface
discharges that might otherwise affect bank corais and other bank blota,

The Secretary of Interior's abiiity to delete lease tracts trom oll and gas development and BLM's
abllity To require certaln drilling technlques which minimize enviromental damage through tease stip-
ulations represent an Important OCS habltat protection authorlity for protecting locallzed coral

habi tats, Further, the USGS must ensure oll campany comp!liance with reguiations and Jease stipulations
once a lease Is sold, also represents a key management authority for ensuring protection of coral
conmunities, Although these authorities are not 'ccmprohonslva, they are signiflcant because of the
widespread interest in current OCS oi| and gas development and Its potential Impact on corals,

State Programs

Because significant coral communities within state waters appear o be limlted to the southermmost
portions of Florida, detalled discussion of site-specitic state programs is lim!ted to those actus! Iy
protecting coral habltat in Florlda. The programs Identified to be of primary concern Include the
state's Aquatic Preserve and Park Systems,

Florlda Aquatic Preserve System

By spacial legislative actlon, the Florlda Aguatic Preserve Act of 1975 (Florida Statutes, Sections
258,35-258.44) was created toc estabilsh a direct means of permanently preserving submerged, state-
owned lands. The Act defined an aquatic preseve as a "blologically, sestheticaltly or scientifical ly
+ss exceptional area of submerged lands and Its assoclated waters set aside for maintaining the ares
essentially in Its natural or existing condition® (Florids Statutes, Sections 258.37-258.38),

The Aquatic Preserves created under this Act Include only lands and water bottoms owned by the state
(Florida Statutes, Sectlon 253.03) and other lands or water bottoms that ancther govermmant agency
might authorize for preservation. No privately owned lands or water bottoms are Included In the Act
unless by specis! agreament wlth that private owner. Other speclflc excluslons frem the Aguatic
Preserves are areas altered by channel malntenance of other public works projects and, lastly, iands
lost by artifically Induced erocsion,

The Aquatic Preserve System is adminlstered by the Florida Departmaent of Natlonal Resources,
Limitations on usage (discussed in Section 258,42 of the Florida Statutes) control: sale, lease, and
transter of preserve lands; water relocation or bulkheading; dredging or filling except a required -
minimum; dritling for oll or gas; or mineral excavation, Private ownsrs bordering the preserve retaln
certain riparlan rights to construct docks and protect thelr shorelline, If those actions are deemed
necessary,

Although each preserve was to have Its own set of rules and reguiations to protect water quallty and
aquatic rescurces, no preserve rules have yet been developed. In process, howaver, are rules for tThe
Biscayns Bay Aquatic Preserve which could provide a profotype set of rules for other designated
presarves,
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The original Florida Aquatic Preserves Act of 1975 outlined boundaries tor 31 Aquatic Praserves,
Although most of these are In Inshore waters, such as rivers and estuaries, ocean areas may alsc be
Includad, At least three preserves In the Florida Keys probably include coral habltats - the Coupon
Bight Aquatic Preserve adjacent to and south of Big Pine Key, Fioride; Lignumvitae Key Aquatic
Preserve to the south of Key Largo, Florida; and Blscayne Bay Aquatic Preserve in Biscayne Bay,
Florida.

Florida State Park System

The relevance of the State Park System 1s due principally to the John Pennekamp Coral Reef State Park
on and :of f Key Largo, Florida., Thls outstanding park ad jacent to Key Largo Coral Reef Marine
Sanctuary contains significant coral reef habitats, The John Pennakamp State Park was established In
1959 and Includas over 125 km? (36 nm?) of state waters,

Other Site Speclflic Protectlon Programs

Finally, In addition to the above |1sted active habltat protect lon af forts, several other govermmental
programs which could or might be expacted to have relevant area specific coral protect ion authorities
have also baen consigered: state Natural Area Programs; the Qutstanding Florida Water System; the
federal Estuarine Sanctuaries Program within the Office of Coasts! Zone Management; the Geographic
Areas of Particular Concern segmant of developing state Coastal Zone Management Programs; Naticnal
wildlife Refuges operated by the U,S. Flsh and Wildll fe Service; and the National Natural Landmarks
Program administered by the Nationa! Park Service. ’

State Natural Area Programs have not been consldersd in detall because, with the exception of Florida,
no significant coral communities have been identified in any other state waters, The Florida
Qutstanding Florida Waters classification, which took effect January 1, 1979, is the newest aquatic
protection inltiative mandated by the state of Florida. Since waters so designated presently lnclude
only surface waters within existing national and state parks, monuments, aquatic preserves, recreation
areas, envirommental ly endangered lands, and similar systems, and since it Is still too early to pro-
ject how this new classification might relate to coral protection, It is not dlscussed in detall,

Several astuarine sanctuarlies have been considered and established along the coast of the current
management jurlsdiction. Estuaries however are not typical ly sultable sttes for extensive coral
commun!ties. Thus, the relevance of estuarine sanctuary designations will be limited primarily to the
extent that they can Improve or assure high quallty coastal water drainage and not their ablllity to
preserve speclflc aquatic habltats. High quality coastal drainage Is Important so as to reduce pellu=
+lon stress to coastal open water marine habltats inciuding Important coral habl tats,

As mentioned above, the only state In the management area bellieved to have jurisdictlon over important
cora! habltat areas Is Florida. The coastal zone management program of the state, now belng restruc—
tured and redirected, has IImlted [ts identification of geographic areas of particular concern to
areas already estsblished by the state legisiature {1,084, Aquatic Preserves, State Wilderness Areas,
Areas of Critical State Concern, Envircnmentally Endangered Lands, and Coas¥al Shore Front Areas).
None of these areas, howevar, Included special provisions to protect corals or corai habltats., Only
the above mentlonsd Biscayne Bay Aquatic Preserve and the Florida Keys Areas of Critical State Concern
contalin coral habltats,

Three Natlonal Wildilfe Refuges are located In the Florida Keys which undoubtedly contain corat
habitats: the National Key Deer Refuge, the Great white Heron National Wiidilfe Refuge, and the Key
West National Wildlife Refuge, These areas are operated by +he U.5. Fish and Wild!lfe Service. These
areas, howaver, rely on the coral permitting authority of tha State of Florids to protect the corais
{Shinn, 1979b).
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The National Landmarks Program of fars federal government protection and preservation of representative
examples of the nation's natural history. Landmarks may be elther land or water based. The program
secks "fo encourage the presarvation of areas that |l lustrate the ecologlcal and geological character
of the United 5tates, to enhance the educational and scientifle value of the areas thus preserved, to
strengthen cultural asppreclation of natural history, and to foster a wider interest and concern In the
conservation of the Nation's natura! heritage® (U.S. Department of the Interlior, 1979). There are
presently no natural landmarks designated to preserve corals although many landmarks do exist In the
managemant area states.
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7.0 FISHERY MANAGEMENT JURISDICTION, LAWS, AND POLICIES

7.1 Management Inst|futlons

7.1.1 international and Foreign

Infergovernmental Maritime Consultative Organization (IMCQ)

IMCO was established pursuant to the Convention on the International Maritime Consultative Orgnization
(9 U.5.T, 621) to perform an advisory role on Issuss concerning conmercia! shipping. !t can, on an
International basis, establlsh measures on the routing of ships and recommand standards for vessel
design, construction, and operation, IMCO may also function as an overseer of International conven-
tions and agreaments on commercial shipping. The varlous standards and conventlions over which 1MCD
nas suthorlty mey serve fo reduce the impacts of navigational activities (e8.g9., groundings, vesssl
discharges) on coral resources, .

Philippine Presidential Decree No. 1218 -~ This October 1977 decrees, titled "Providing for the
Expleration, Utilization, and Consarvation of Coral Resources", states that "the gathering, har-
vesting, collecting, andfor exporting of ordinary coral is prohlblted +.." with certain special exemp-
+ions (Section 5). Exportation of precious and semi-preclous corals Is simllariy prohlblted {Section
9.0), These previsions could greatly affact the United States' coral market since most corals are
imported raw from the Philippines (see Section 930

7.1.2 Fedoral

Natlonz! Marine Fisheries Service {NMFS), Natlonal Oceanic and Atmospheric Administration {NOAA) -~
The Secretary of Commerce, acting through NMF3, has the ultimate authority to approve or dlsapprove
a!ll fishery management plans prepared by regional fishery management cauncils {(FMC5) pursuant to the
FCMA, MNMFS has Issued regulations to guide the development of fishery plans and the oparation of
reglonal FMCs, Where a FMC falls to develop a plan, or correct an unacceptable plan, the Secretary
may do so. NMFS aiso collects data and statistics on fisheries and fishermen as an ald to fishery
management.

Office of Coastal Zone Management (OCZM), NOAA -- QCZM asserts authority over the management of corals
through National Marine Sanctuaries, pursuant to Titie 111 of the Marine Protecticon, Research, and
Sanctuaries Act. Within the management area, protection of coral reefs, coordl nated through OCIM, has
been the prime motivation In both the designation of the Key Largo Coral Reef Marine 5Sanctuary, Gray's
Reaf National Marine Sanctuary, and Looe Key National Marine Sanctuary and the namination (and
conslderation) of ocean areas at the Fiower Garden Banks of f Texas. The OCZM Estuarine Sanctuary
program has designéfad Rookery Bay in Collier County, Florida, and nominated Apalachicola River and
Bay In Franklin County, Fiorida, as estuarine sanctuaries. Lastiy, by setting standards for approving
and funding state coastal zone management programs, OCZM may further Influence the protection of
corals In the management zone,

Bureau of Land Management (BLM), Department of the Interior (DOI} -- BLM's jurisdiction over the outer
cont inental shelf {OCS) and over corals, as a resource of the 0C5, 1s based upon the Outer Continental
Shelf Lands Act, as amended in 1978, BLM reguired a permit for any operation which directly caused
harm to a viable coral comeunity located on the OC5. In 1979 a Fedaral court ruled that BLM lacks
authority to adopt regulations {fo protect coral) except in connectlon with mineral leasing activities
on the outer continental shelf. BLM, along with the Secretary of Interlor, has in the past provided
further coral protection by withdrawing lease tracts, for enviromental reasons, from 035 ol! and gas
develocpment, Whers OCS oll and gas development dues tazke place, BLM can attach lease stipulations to
protect coral cammunlties.




Unlted States Geological Survey (USGS), DOI =~ The USGS supervises all dril ling development and pro-
duction operations on the OCS related to ol! and gas development, They seek Yo ensure that such
operations are conducted In a manner as safe and pollutlon-free as passible. No exploratory dril Iing
or development may occur unless plans for such activity have been approved by USGS, USGS also enforces
Quter Continental Shelf Lands Act (OCSLA) regulations and BLM stlpulations applicable to particutar
leases, A1l USGS jurisdiction is pursuant to the OCSLA,

Natlonal Park Service (NPS), DOI -- The NPS retains the suthority to manage coral primarily through
the establishment of coastal and nearshore national parks and national monuments, The Biscayne
National Park and the Fort Jef ferson National Monument ars Two examples of ocean areas managed by the
NPS. Protectlion of corals and assoclated bicta are among the management goals in both monuments,

Fish and Wildiife Service (FWS), 00) -- The ablllty of the FWS to affect the management of cora! Is
based primarity on the Endengered Spacies Act and the Flsh and Witdlite Coordlnation Act; although no
coral specles have been listed as endangered or threatened under the Endangered Specles Act. Under
the Fish and Wi!dlite Coordination Act, the FWS reviews and comments on proposals for work and activi-
ties in or aftfacting navigable waters that are sanctioned, permitted, assisted, or conducted by federa!
agencles, The review focuses maliniy on potential damage to fish and wildlife, and their habltat,

The FWS, Department Manua!l 6551, Is also Involved with BLM and USGS In outer continental shelf (OCS)
lessing and oll and gas operations In the envirommental studles program; stipulations to protect hard
banks, coral reets, end other marine studies; and review of parmits for OCS wel Is, plpelines, and
piattorm instal lations,

Environmental Protection Agency (EPA) -~ EPA may provide protection to coral communlties through the
granting of National Pollutant Discharge Elimination System (NPDES) permlts for the discharge of
poliutants Tnto ocean waters, and the conditloning of those permits so as to protect valuable resourcas,
For example, EPA has utilized its authority to assure that OCS drilling operations - activitias which
may require a NPDES permlt « do not damage the Flower Garden Banks, Conslderation of acosys tem
Integrity In the granting of ocean dumping permits may also foster the protection of corals,

Corps of Engineers (COE), Department of tha Army -- COE Jurisdiction over the disposal of dredged
matarial, pursuant to both the Clean Water Act and the MPRSA, could ba exercised in = manner protec—
tive of coral resources. Propossls to dispose of materials durlng the construction of artlificial
reefs, for example, are assessed to assure that the dl sposed matarlals do not pollute or physical ly
alter the enviromment,

Unlted States Coast Guard (USCG), Department of Transportation (DOT) == The Coast Guard's prime manage-
ment Jurisdiction emanates fram the Ports and Waterways 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 enviromment,
USCG may establish and operate shipping lanes and other vessel traffic services, and also establlish
vessel design and opeation standards, al | of which may attenuate the Impacts of commerclal shipping on
corat resources. Under variocus envirommental statutes, Including The FCMA, USCG is charged with
enforcement responsibillty to prevent damage to tha marine enviromment. Also, the Coast Guard, along-
wlth EPA, administers the Natlional Oil and Hazardous Substance Poliutlon Continency Plan, As part of
that plan, USCG has final authority over the procedures and equlipment used to claan up oll spllis,

The USCG is also responsible for enforcing BLM and NOAA reguiations discussed balow 1n Sections 7.3.1 -
through 7.3.5, 7.3.7, 7.3.10 and 7.3.15 through 7.3.17,

Fish and Wildilfe Service (FWS), DO}, and Customs Service {C5), Treasury Department -- A speclal manageo—
ment institution involving the Customs Service of the U.S. Department of Treasury and the Fish and
Wiidlife Service of the U.5. Department of the !nterior coordlinates the Importation of corals,
Regulations have been [mpl!emented concerning duty percantages for varlous products and legal ports of
entry, among other subjects,
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7.1.3 States

Ad jacent to each state within the management mrea, other than Florida, atl known extenslve damestic
coral resources (excluding solltary corals - see Table 5-1) are found beycnd the three mm or three
league boundary of state jurlsdiction, i.e., within the fishery conservation zone. Therefore, with

the exception of Florida, which Is discussed below, no state management institutions directly affect
coral resources,

In Florida, the Department of Natural Resource's (DNR) Divisions of Marine Resources and Marine Patrol
are the only state management institutions with direct authority over corals. Aside trom several site-
spacltic management programs described in Section 6.4, The primary management authori{ty of the DR Is
a prohibltion on the taking and/or possession and sale of certaln corals (see Section 7.4,2.2),
Should additional coral resources be discovered within the territorial seas of a state other than
Florida at some future time, the following state institutions would probsbly have authority for
managlng those corals:

Alabama = Department of Conservation and Natural Rescurces, Divislon of Marine Resources;

Georgla - Department of Natural Resources, Coast Resources Divislon;

Loulslana - bepar‘!’mnf of Wildiife and Fisherias;

Mississippl = Commlssion on Wlld)ife Conservation and the Department of Wildilfe Conservation,
Bureau ot Marins Resources; .

Nerth Carclina - Department of Natural Resources and Community Developmant, Division of Marine
Fisherias;

South Carclina - Wiidlife and Marine Resources Department, Marine Resources Division;

Taexas - Parks and Wlld||fe Department, Fisherlies Divislen, Branch of Coastal Fisherjies.
7.1.4 Local
Thera are no local management institutions that directly relate to corals or coral reef resources,
indirectly, however, coral user groups (Section 10.1) are subject to local ordinances implemented by

zoning commisslons and other county or town agencles,

7.2 Treaties and international Agreements

7.2.1 Treaty on Maritime Boundaries Befween +he Unlted States of Amerlica and the United Mexican
States, Signed at Mexlco Clty, May 4, 1978

This treaty establishes the mar]time boundaries between the Unlited States and Mexico for the areas
betwasen 12 and 200 nm (22 and 370 km) off their respective coasts, It provides that neither country
shal | clalm or exercise soverelgn rights or Jurisdiction over the waters or seabed and subsoll on the
othar country's side of the marltime boundary, The treaty does not affect the nature of the rights
claimed by elther country within the ocean areas under their Jurisdiction,

7.2,2 Maritime Boundary Agreement Between the Unlted States of America and the Republlic of Cuba,
Signed at Washington, December 16, 1977




This treaty estabilshes the maritime boundary between the United States and Cuba In the Stralts of
Florida areas and In the eastern Gulf of Mexico where thair 200 nm (370 km) zones would overiap, It
provides that nelther country will claim or exerclse sovereign rights or jurisdiction over the waters
or seabed and subsoll on the other country's side of the maritime boundary, The agreement does not
affact the nature of the jurisdiction claimed by either party In Their limlted area.

7.2,3 General Provislons on Ships Routing. _IMCO Resolution A.378(x}, adopted November 14, 1977

Thls resotution provides for the International sanctioning of measures concerning the routing of
ships. Among the objectlives, for which a routing system may be established, is the organization of
traffic flow In or around areas where navigation by all ships or certaln classes of ships is dangerous
or undesirable, and the guldance of tratfic clear of fishing grounds. Routing systems can Include '
both traf tic separation schemes and areas to be avolded by ships. The latter may be established where
there Is a possibility that unacceptable damage to the enviroment could result fram a casualty,

Thus, elevated (e.g., Flowar Garden Banks and Fiorida reef tract) corsl outcroppings which pose
threats of ship groundings are candidate sites for the sstablisiment of areas to be avolded.

7+.2.4 International Conventlon for the Prevention of Pollution of the Sea by Oli, 1954, as amended.
Done at London May 12, 1954; Entered Into Force July 26, 1958, for the U.S., December B8, 1961;
TelshaS. 4900, 6109

This Convention (the OIl Pollution Convention), regulates the intentional discharge of oil and olly
mixtures by ships. For tankers of over 150 gross tons, the discharges of oli or olly mixtures within
50 nm {92.6 km) of the nearest land s prohiblted, Standards concerning the rate of discharge and the
total quantity which can be discharged are also Imposed, Ships other than tankers of over 500 gross
Tons can discharge only when as far as practicable fram the nearest {and. These dlscharges are also
subject fto rate and quantity (imitations,

7.3 Federal Laws, Policles, and Regulations

The following federal laws, policles, and regulations are presented in approximate ranking of rele-
vance To the conservation and management of coral and coral reef resources. Memoranda of
Understanding (MOU) relevant fo the protection of coral, proposed but not yet adopted, are listed
{ast,

7.3.1 Fishery Conservation and Management Act of 1976 (FCMA}: 16 U.S.C $§1801-1682

The FCMA mandates the preparation of flshery management plans for Important resources within t+he 200 nm
{370 km) fishery consarvation zone. Each plan alms fo estab!ish and malntaln +he optimum yieid for
the subject fishery. The current FM' for corals and coral reef resources in the south Atlantic and
Gult of Mexico regions Is among such plans, :

7.3.2 Marine Protection, Research, and Sanctuarlies Act of 1972 (MPRSA), Titie 11{:

The protection of specific coral reef arsas through the sstablishment of marine sanctuaries Is
discussed in Section 6.4.

7.3.3 Quter Continentni Shelt Lands Act, as amended in 1978: 43 U.5.C §51331 et seq,

Protection and Management of Viable Coral Communitles: 43 C.F.R, 6224 == A pammit from the BLM has
bean required before any person may engage In any activity which directly causes damage or infury to a
viable coral communlity located on the outer continental shelf, A viable coral cammunity [ncludes
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living coral and all dead coral formatlions and sssociated reef organisms that are part of a coral reet
or other ecolaglcal community contalning living corais, To date, BLM has issued six permits In the
managemant area for the taxlng of coral for sclontitic and research purposes (see Section 8,2.1).

A September 24, 1979, 5th Circult Court of Appeals ruling on U.S. v. Alexander stated that this BLM
regulation applied only in areas of mineral imsasing and development,

Permanent Withdrawal of Unleased OCS Lands from Disposition: 45 U.5.C §§1341(a) == Protection of coral
areas fram The thrests of OCS oil and gas developmenT Through permanent withdrewals from |easing by
+he President, as was done In creating the Key Largo Coral Reef Reserve, |s dlscussed in Sectlon 6.4,

Deletion of Tracts from OCS Mineral Lease Saies: 43 U,5.C $§1357{a) == Temporary protection of coral
conmunlties from the Impacts of oll and gas development activities through the deletion ot tracts from
individual lease sales 1s dlscussed In Section G.4.

Regulation of 0CS Development Activitlies: 43 1,5,C §51334 — Management of mineral sxpioration and
devalopment activities (primarily oll and gas) on +he OGS is conducted by the Secretary of Interior,
through the 8LM and USGS. Protect ion of unigue OCS arsas, such as coral reefs, during oll and gas
development is provided through the attachment of special stipulations to leases. At The Flower
Garden Banks, for example, stiputations protect coral resources by requiring the shunting rather than
surfaca discharge of drilling effluents and the establlstment of a program to mon!tor the impacts of
drilling on Bank resources. Other confrols on drilling and production activities, such as testing of
blowout preventers, ofl spltl contingency plans, and proper pollution and waste disposal, will also
lond some protection to coral resourcas near drifling activities,

7.3.4 Biscayne National Park: 16 U.S5,C §3450 qq et seq,

Protect lon of coral reefs within the Biscayne National Park is discussed In Section 6.4,

7.3.5 Fort Jefferson Natlonal Monument: Presidential Proclamation No. 2112; January 4, 1935

Protection of coral reefs within the Fort Jefferson National Monument Is discussed In Sectlon 6.4,

7.3.6 Clean Water Act (CWA): 33 U,S.C §51251 et seq,

The CWA requires that a Natlonal Pollutant Discharge Ellmination System (NPDES) permiT be obtalned
bafore any pollutant is discharged fram a polnt source into waters of the U,5,, Including waters of
the contiguous zone and the adjolining ocean. The disposal of drilling eftiuents and other wastes fram
drilling platforms is among The activitias for which a NPDES permit from EPA |s required. |ssuance of
such a permit |s based primarily on the eft|uent guidelines found in 40 C.F.R. ¥435. Howaver, addi-
+lonal conditlons can be Imposed on permlt issuance on a case~by-case basis In order to protect
valuable resources In the dischargs area. At the Flower Garden Banks, EPA has considered numerous
NPDES permlt conditions Including a manlitoring and shunting reguirement and a prohlbition on bulk
discharges in order Yo protect the Bank's coral reef resources,

7.3,7 Marine Protsction, Research, and Sanctuaries Act (MPRSA), Title |: 33 U,5.C §§1401=1444

A parmit is required for the transportation of materials for the purpose of ocean dumping. EPA issues
all parmits, with the exception of those for the transportation of dredgad' materials Issuad by the
Corps of Englneers, Criterla for issuing such permits Include cons |deratlon of the af fects of dumping
on the marine enviromment, ecological systems, and t+isheries rescurces, Coral resources could,
therefore, be protected through this system from the Impacts of nearby ocean dumping.



73,8 0QlI Pollution Act of 1961, as amended: 33 U.S.C $§1001=1016

The 011 Pollution Act reguiates the intentlonal discharge of oll or olly mixtures from ships
reglstered In the U.5,, and thus provides some degree of protectlon to coral rescurces, Tankers can-
not discharge oll within 50 nm (92 km) of the nearest land. Ships other than tankers must dlscharge
as far as practicable from land. The quantity of oll which can be discharged Is also regulated. No
speclial provision is made under the Act, however, for the regulation of discharges near valuable and
sensitive resources such as coral.

7.3.9 Ports and Waterways Safety Act of 1972, as smended: 33 U.S.C §§1221-1227

Under this Act, the Coast Guard can establlish vessel traffic ssrvices, designate fairways and traffic
separation schemes, and sstabilsh vessel aquipment, design, construction, and operation standards, In
order 1o, among others, enhance protection of the marine enviromment. The Act is applicable to
vassels registered In the U.S. and forelgn vessals destined for or departing from U.S. ports, Foreign
vessals violating any regulations adopted under the Act can be denled port access, Under the Act,
tratfic schemas and various vesssl standards could be established which serve to both direct traffic
away from coral reofs and minimize the of tects of any incidents which may result.

7.5.10 Coastal Zone Management Act of 1972, as amended (CZMA): 16 U.S.C §51451~1464

Under the CZMA, states are encouraged, with federal funding grants, to develop coastal zone management
programs which establish unified policles, criteria, and standsrds for dealing with land and water use
decisions In thelr coastal zona, an area which Includes the states! territorial sea, Approved coastal
programs are thus capable of directing activities away from areas possassing particularly sensitive
resources, such as coral. Many activities beyond the defined coastal zone may also be |nfluenced by
approved coastal programs through operation of the CZIMA's federal consistency requlrements, undar
which direct federa! activities signlficantly affecting the coastal zone, including the spprova! of a
FMP, must ba conducted In a manner consistent to the maximum extent practicable with approved state
programs. Activities requiring a federal license or permlit, such as plans for OCS exploration, deve-
lopment, and productlion activities can ef factlvely be vetoed by a coastal state determined not o be
conglstent with thelr approved program. Section 312 of the CIMA also 2l lows for the designalon of
estuarine sanctuaries To achieve wise use of coastal resources, including natural resources.
Guidelines for these sanctyaries were pub!ished at 15 C.F.R, §21 on June 4, 1974,

7.3.11 Endangerad Species Act of 1973, as amended: 16 U.5.C §§1531=1543

The Endangered Spacies Act provides for the listing of plant and animal species as threatened or
endangered, Although no corals have yet been tfsted, various species may quallfy for this status,
Once listed as a threatened or endangered .specles, taking (Including harassment) is prohibited, and a
process s established which seeks to ensure that projects suthorized, funded, or carried out by
federal agencles do not Jeopardize the existence of these species or result In the destruction or
modl fication of habltat determined by the Secretary to be critical,

7.3.12 National Environmenta! Pollcy Act (NEPA): 42 U,5,C $§4321-4361

NEPA requires that al| Federal agencies recognize and glve appropriate consideration to envlrommental -
amenlties and values In the course of their declsion-making. 1In an effort to create and malintaln con-
ditlons under which man and nature can exist In productive harmony, NEPA requires that federal agen—
cles prepare an envirommental impact statement (EIS) prior to undertaking major actions which might
signlticantiy affect the guallty of the human enviromment. Within these statemonts, alternativaes to
the proposed actlon which may better safeguard anvirommental values are to be careful ly assessed.
While NEPA does not guarantee the protection of valuable environmantal resources, such as corat, It
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does require fhat agency declsion-mekers fully conslider the effect of thelr actions on such rasource
values, Under NEPA, each flshery management plan must be accompanied by an EIS on the proposed

action.

7.3.13 Flsh and Wildlife Coordination Act: 16 U.S.C §§661-66¢

Under the Fish and Wildl|fe Coordination Act, the FWS and NMFS review and comment on the fish and
wildilte aspects of proposals for work and actlivities sanctioned, permltted, assisted, or conducted by
federal agencies which take place In or aftfect navigable waters, The revliew focuses on potentlal
damage to fish and wildllfe and thelr habltat and mey therefore serw to provide some protection to
coral communities from federal activities, particuiarly in nearshore waters, since federal! agencies
mist gl ve due conslidaration to the recommendations of the two agencies,

7.3.14 Fish Restoration and Management Projects Act: 16 U.S.C §§777-777K

Under thls Act, the Department of Interior Is authorized to apportlon funds to state fish and game
agencies for flsh restoration and management projects. Funds for the protection of threatened coral
commnities located within state waters, including marine areas, could be made avallable under the
Act,

7.3.15 Memorandum of Understanding for the Management ot Marine Resources In the Fishery Conservetlon
Zone Between the Gulf of Mexico FMC and QCZM (NOAA)

An agreement betwaen the Gulf FMC and OCZM has been developed which provides for consultation and
coordination between the two agencles regarding the conservetion and management of marine resources In
the FCZ whan they both msy have planning jurisdiction. The agreement provides tor planning for the
orderly development, implementation, and coordination of conssrwetion and managemant maasures uti-
lizing the most practical and effective regulatory system, Including the designation of marine sanc-
tuaries whare appropriate., it also establishes a framework for the exchange of reglonal and natlonal
marine resource pollicies and objectives,

7.3.16 Memorandum of Understanding ftor the Management of Marine Resources In the Fishery Conservation
Zone Between the Scuth Atlantic FMC and OCZM (NOAA)

The terms of this agreement are Identical to those in the Gulf FMC/OCIM agreement, See abows, sub-
section 7,3,15,

7.3.17 Memorandum of Understanding on Coral Protection Jurlsdiction on the Outer Continental Shelf
Between the Bureau of Land Management and the Mational Marine Flisherles Service and the Offlice
of Coastal Zone Management (NOAA): Proposed

An agreement between BLM, NMFS, and OCZM, Is currently being negotiated which would: 1) provide tfor
continuing protecticn and management of all coral communlties on the OCS; 2) streamline the procedure
by which app!ications are revliewed and perm/ts Issued for activities affecting such coral communities;
and 3) define and coordinate the responsibliities of BLM, NMFS, and OCZM for the managsment of coral
communities, Under The agreement, BtM is likely fo relinquish part of Its authority concerning the
regulation of coral as coral FMP's are Implemented and as marine sanctuarles which preserve coral
resources are designated (see Section 7.3.3).

7.3.18 Regulatlions and Palicles on Importation of Corals

Pursuant to 50 CFR 14,21(n}, corals may be Imported into the United States at any Customs port of
entry, Uncured corals may be Imported free (Tarrlff Schedule of the Unlted States (TSUS) 190,30}
whareas cut but unset pleces of finlished (i.e., cured} corals suitable for use In Jewelry, are sub ject
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To a 2.5 percent duty (TSUS 741,15). However, when finished coral pleces are Imported from under—
developed countries via the ™Generallzed System of Preference," no duty (s imposed, Stil!| ancther
reguiation applies to finished cora! set In jewslry,

WIithin the management area, corals may be Imported Into these U.$. Customs Service ports of enfry:
Wlimington, North Carollna; Charleston, South Carolina; Savannah, Georgla; Miaml, Florida; Tampa,
Florida; Moblle, Alabama; New Orieans, Louisiana; Port Arthur, Texas; Galvwaston, Texas; Laredo, Texas;
and EI Paso, Texas,

73,19 Memorandum of Understanding on Evaluating Permit App!lcations Between the Army Corps of
_Engineers and Department of Commerce {NOAA},

All applications for Corps of Englneers permits in a marine sanctuary wil| be evaluated for impact on
the sanctuary. Mo permit will be Issued until the applicant provides a certiflcation from the
Secretary of Commerce that the proposed activity s conslistent with Titie I!{ of the Marine

Protect lon, Research, and Sanctuaries Act of 1972, as amended, and can be carried out within the regu—
lations promulgated for the sanctuary.

7.4 State Laws, Regulations, and Policies

Since coral resources within state waters in the managsment area are |limited primarily o the coastal
waters ot Florida, the laws, reguiations, and policies of Florida are the only state authorities
directiy applicable to coral resource management. Although Florida has the only direct coral protec-
tlon statute, the other states In the management area do have several types of authorities which may
provide Indirect protection to coral resources, including: 1) authorities almed primarily at other
marine resources or the enviromment In general that may also relate to corals, ®.g., fishing gear
requlations or pollution control laws; 2) coastal zone management programs and related |agisiation;
and 3) habltat management or protection programs. These authorities are summarized below for each
state and detalled In Appendix J,

The first category of authorities has In most cases heen implemented for reasons not primarily related
to coral, It deals instead with activitlies that create bottom disturbances and those whlch could
potentially contaminate the marine enviromment, e.g., dredging or filling of submerged lands, trawling
with bottom fishing gears, or discharging pollutants (see refated discussion [n Section 6.2.2,1),

Coastal Zone Management (CZM} authorities described below are In most cases state responses to the
goals and objectives of the federal Coastal Zone Management Act (see Section 7.3.10).

Hab! tat management and protection programs clted beiow are general measures appllaed to habltat In a
broad sense and not corals speclfically. These programs are distinguished from the site-speciflc
habl tat programs discussed In Section 6.4, :

7.4.1 Alabama

Alabama has no direct coral management or protection authorities. Numarcus laws and regulations con
cerning flshing (Ala. Code §$§9~12-90 et seq.} of fer Indirect management of coral resources. No pro-
vislons ot the state Water Pollution Control Act specl fical ly apply to discharges of oils intc ocean
watars, Simiiarly, there are no applicable habltat programs. Under the Coastal Area Protectlon Act,
Alabama has developed and has had federa! approval of Its CZM program (Ala, Code §§5=T-10 ef seq.).
7.4.2 Florlda

Under Fiorida's coral law it is ynlawful for any person To take, otherwise destroy, sell or attempt to
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sell the follawing: 1) any sea fan of the species Gorgonia flabeilum, or the specles Gorgonla
ventalina; 2) any hard or stony coral (Scleractinle); or 3) any fire coral (Mlllepora), Possession of
any tresh, uncleaned, or uncured specimen of these species without & certified inwice of Importation
from a foreign country or proot that the specimen was taken before July 1, 1976, Is also illegal, Sea
fans or stony corals may be taken for scientlfic or educational purposes only by permit from the
Department of Natural Resources (Fla. Stat., §370.114). The Florida Marine Patrol must be informed of
the time, place, method, quantity, and specles to be collected. Dead corals and coral rubble (l.e.,
coral rock) may be collected without a permit. It Is unlawful to take dead or |lwe coral from, or
possess |t within, John Pennekamp Coral Reef State Park (Fla, Stat. $370.114), By a jointT management
agreement between the State of Florida and the National Oceanic and Atmospheric Administration (NOAA),
state park rangers and Coast Guard personnel patrol both the State Park and the Key Large Cora! Reet
Marine Sanctuary (Cooperative Agreement No. 04-6-158-44116 between Florida DNR and U.5. Department of

Commerca, NOAA, and 15 C.F.R.929),

Indlrect authorities with relevance to corals Include fishery gear regulations (Fla, Stat. §370.15},
a permlt system for the use of chemlcals to collect marine spacimens (Fla, Stat. §370.08) ocean water
contamination regulations (Fla. Stat, §370.09), and dredge and 11| regulations (Fla, Stat, §370.03).
State habitat programs Include Aquatic Preserves -(Fla, Stat. §258,35), Areas of Critical State
Concern {Fla. Stat. §380.05), Environmentally Endangered Lands (Fla, Stat. §259), and State Parks.

Florida's Coastal Management Program has bean approwed by the Office of Coastal Zone Managemant,

T.4.3 Georgla

Georgla does noct hawe any dlrect coral protection laws. The onty habitat authorlty with potential
relevance to corals |s derlived from the Herltage Trust Act of 1975 {Ga. Code §43-2300), Indirect laws
include fishery gear restrictions (Ga, Code $43-900), general water quallfy criterlia, and dredge and
f111 permits {Ga, Code $43-2400), Georg!a does not yet hawe a draft coastal menagement pian,

T.4,4 Loulsiana

Loulslana has no }aws or habltat programs direct!y applicable fo corais. A CZM program received
tedsral approwal In 1980, but corals were not addressed speclfically. State flshing regu-lations con=
cerning shrimp and other species provide some protectlon for coral (La, Rev. Stat. §56-495),

7.4.5 Misslssippl

Mississippi has no direct coral protection laws. Habltat programs Inciude the Natural Herltage Trust
Program (Miss. Code §49-5-141) and protection of habltat for endangered wildilfe (Miss. Code 349-5-111);
+hus far neither program has been applied o coral resources. Fishery and pollutant regulations exlst
that offer indlrect coral protection (Miss. Code §49-15-6205), A CZM program (Miss. Code §49=5-111)
received federal approwal In 1980,

T.4.6 North Carolina

Nort+h Carolina lacks direct coral protection iaws but is wall represented by laws, regulations and
pollcies providing indirect protection. Besldes having a federal ly-approwed Coasta! Managemant
Program, North Carclina alsc has three habltat programs (Nursery Areas, Research Sanctuaries, and
Underwater Stats Parks) and numercus fishing gear reguiations (15 N.C. Admin, Code 3B).

7.4.7 South Carolina



South Carotlina also lacks direct coral management or protection laws or regulations., General habiltat
programs are In oparation thraugh the Herltage Trust Program to protect natural areas or faatures
(5.C. Code §51-17-10}, A state coastal management program wlth sections on wildlife and tisherles,
dredge and fill, and geographlcal areas of particular concern, smong others, has baen adopted and
recaived fedsra! spproval In 1979. Regulations for flshing gear (S,C., Code §350«17-1000), poliution of
ocean waters (5.C. Code §45~1-13) and the use of polison, siectricity, and explosives (5,C. Code
§50-13-1420 and 1440) also may provide some protection to coral,

7.4.8 Texas

Texas has no direct coral protection laws nor any habltat programs of relevance to coral resources.

The state does, however, have regulations on fishing (Tex, PAN Code §77), ccean poliution {Tex. Water
Code §26), use of elesctroshock {Tex, P&W Code $66), and dredge and f11| activities (Tex., Nat, Res., §33),
The Texas Coastal Management Program has campleted a revised plan but has not yet submitted It for
fedaral approval. :

7.5 Local Authorities

As mentioned above, of The states In the study area, extensive coral habltats are found only in the
territorial seas ad jacent fo Florida. Furthermcre, within the territorial seas adjacent to Florida,
extens|ve coral habltats are !Imited to the southermmost area of those waters. Therefors, only in
southermmost Florida could local authority to manage coral resources be asserted.

Within Florida, the right to regulate the taking or possession of saltwater flsh is expressly reserved
by the state (Fla, Stat. $370,102), Howaever, since the definition of saltwater fish does not include
coral, a county or other jocal govermment in Florida could assert the authority to ragulate the taking
of or provide for the protection of coral resources [Fla, Stat, §370.01(2)]. As of the presant time,
no county In Fiorida 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, hed consldered
legisiation designed to protect coral rescurces. |t was declded, howsver, that statewide protective
legistation would prova more ef fect ive,

Although local flsheries reguations have been preempted by state law since 1973, general state laws of
local application were not affected. In fact, In many Instances the state code has adopted what were
previously local regulations as state laws of {ocal appllcation, An example which may be relevant to
coral resources, Is the prchibltion on spear fishing In cartaln areas of Collier and Monroe Count}as.
Spearfishing Is prchiblted within the boundarias of John Pennekamp Coral Reef State Park, al) waters
of Colifer County and the upper Keys In Monroe County, which includes all saltwaters beginning at the
county |lne between Dade and Monroe Counties and running south, including all of the keys down to and
Including Long Key [Fla. Stat, §370.172(d)(1)]. The large number of local reguistions and genaral
taws of local application, together with the ambiguous Ianguage used in many of these statutes, often
makes It difficult to detemmine axactiy which regulations are appilcable at the present time. For
example, the possession of any fishing selne or net in any county in which such possession Is proh i
bited Is also Iliagal by state law (Fla, Stat, $370.08{1}i. Fram conversations with state and local .
officlals, however, It does not appear that any other regulations are applicable to coral resources.



8.0 DESCRIPTION OF FISHING ACTIVITIES AFFECTING THE STOCK(S) COMPRISENG THE MANAGEMENT UNIT

8.1 Hlstory of Exploltation

8.1.1 Development of the Industry

Historical ly, the collection and sale of corals from domestic waters has been centered arcund the
coral reefs and patch reefs of the Florida Keys, Nowhere slse within the geographic boundaries of the
Unlted States' FCZ 1s coral diversity and sbundance as hligh, nor coral communities so close to shore.

Commerclal Interest In Florida corals is a relatively recent phenamenon, Although Indian middens
scattered Throughout Florida conTain coral fragments, the firs?t acknowledged market for shells and
corals (which are normal ly categorized together in the curio pusiness) was In 1829 In Kay West., The
Industry expanded i{n proportion t+o the tourist business.

Since the onset of a real coral fishery, a time somewhere post=1900, corals were coliected primarily
as bycatch with fish and assorted shel Ifish (lobsters and snapper, mainly)., Even during the peak in
Florida coral marketing, no more than three or four pecpie esrned the bulk of thelr inccme from
corals. Collsctors ware often the dealers since the Industry was smal) and undiversified,

In the 1930s and 1940s, coral harvesting was poorly mechanized and highly labor Intensive, The most
common gear was a dragging hook towed ¢ram » small boat. Mast participants in Florida were blacks,
some displaced from the Bahamas. Divers oxlsted but technology 1imited thelr success.

By the 1950s, the Industry had expanded only slightly, Most harvesting and marketing was seasonal,
limited to the winter months of pesk fourism. Even at this time, the Miam! area coild support only
three wholasale dealars, Those dealsrs concentrated on six Atlantic species: elkhorn {Acropors
paimata), staghorn {Acropora cervicornis), fire coral (Miilepors alclcornls), flower coral (Eusmillia
tastiglata), pillar coral (Dendrogyra cy!Indrus), and lattuce corals (Agaricia agaricites). Corals
ware received from the domestic sector via smal] boats from the Keys or from the Bahamas as a bycatch
on a variety of fishlng vessels,

An expansion of the coral Industry from the mid=1950s to the present accompanled the perfaction of
compressed alr or SCUBA diving systems. Stil1, most corals were collected part-time by pecple using
+hem as an Incane supplement. Investment for speclal vassels or equipment was fow. Use of the diving
gear made dlves to exploltable areas as deep as 3¢ m (100 f1) routine. The extent of the harvest is
unknown becausa no statistics were recorded,

Untll the 1970s, the vast majority of coral collections wers Intended to ba marketed as curio |tems.
Usual ly, the piaces were cleaned with bleach and dried To enhance the Intricate coral skeletons.
Immadiately preceding the Fiorida laws, about 18 to 20 divers supplied shells and corals to retallers
In the south Florida area (Casey, 1979, persanal cammunicationl, Corals were sold mostly (85 to %0 per-
cent) to tourists for both squarium and curic use. Jaap {1979, personal cammunlcation} observed

col tect lons of Agaricia agaricltes, Eusml|la fastiglata (flower coral) and Acropora paimata from
Eastern Sambo Reef, Recent markets, however, have been altered in response to state and federal laws
{see above, Sectlon 7.3 and 7.4). Legal prohibitions on coral collection In all Federal waters {prior
+o the United States v, Alexander decislon) as well as Florida's state waters have essentlal ly ended
col lection of corals in the management srea for sale as curlos., Concern has been expressed that a
black market Industry continues to exist based on corals poached fram the Florida reef tract and sold
in U.S. shell shops; however, |ittle hard evidence exlsts To substantiate these clalms, However,
Davidson (1979, persconal canmunication) has obsarved that Acropora palmata (elkhorn coral) has been
posched at Sombrerc Reaf in the Florida Keys, primarily by local residents and not tourists. Many
domestic corals are the same as Caribbsan speclaes, and ldentiflication as o origin is difficult.
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Agatlized coral Is dredged from a smal| offshore area on the west coast of Florida. Pollshed pleces of
the fosslllized coral are advertised as harvested "fresh daily" from Tampa Bay and sold as "Tampa Bay
Coral." Prices of the earrings, necklaces, pins, and other jewslry Items range from $5,00 to $15,00
per place,

A small commercial fishery for octocorals was dewsloped by marine |ife collectors in the late 1970s
for |lve exhiblt In privwate and public asquarla. Small, specimens were utl!lzed, &nd the known harve:t

is probably under 6,000 colonies per year (H. Faddern, 1979, personal communication).

B.1.2 Collection Technlquas and Practices

Interviews with participants in the coral Industry permlt reconstruction of a typical collecting
venture. A reef zZone wlth marketabie size and quallty corals would be located by a diver team, often
towed behind the boat by 2 rope or in an underwater diving sled, The selected area would then be
marked by buoys. Using the boat as a base, diwers would proceed to collect ten to 30 pleces of coral
depending on size and welght., It was generatly accepted that a slightly smalier catch would reach
port more safaly than a targer catch due to reduced breakage in transit,

Because aesthetics are of primary importance in marketing coral, coliectors have always claimed to be
oxtremaly selective In picking coral specimens. Immediately preceding the 1976 Florida coral law,
highest prices were always pald for symmetrical! head corals and complete branched species, whlie
medium sized pieces suitable for aquarla or shelvwes commanded most of the market. With these
constraints, divers reportediy rejected 60 to 80 percent of the living corals, usual |y because of
asymmefry or size over the desirable size and weight (Imit of about 40 em (16 In) diameter. The
highly sought medium-slzed pieces, 15 to 20 cm (6 to 8 in) In diameter, commanded prices ranging from
§5.00 to $1.00 each at retall, while wholesalars reportedly ranged from $.20 to $.35 per pound (Perez
and Dewysr, 1979, personal communication).

During a collecting dive, most divers used a small crow bar, poker, or saw to dislodge the coral
plece. Saws were especially useful in removing branches off elkhorn and staghorn corals, Atfter
cutting or prylng loose the coral pieces, they were elther piled In a central location and a net or
bucket was lowered Yo bring the take aboard shlp, or each piece was taken to the surface as collected.
Ouring transit to the cieansing and processing facliiity, all pleces were cowred by wat buriap to pre-
vent desiccation.

Most collectors in Florida sold cleaned corals to dealers, After returning to port, pleces were
soaked In freshwater and/or bleach to remove the poiyps, and dried. Cleaned pleces brought higher pri-
ces than raw corals, Ganerally, the freshwater sosk |asted one day, followed by cna-half day In
bleach (sodium hypochlorite).

Corals coliected In Florida were usually channeled to customars by the collectors themselwes, or by
smail trucking firms, Dealers from elsewhere In the United States often ventured fo the Florida docks
where traliers and trucks were filled with freshiy cleaned pleces. Regardless of the technlque, the
fragllity of coral usually resulted in an unknown percentage of breakage durlng transportation.

Many corals sold in domestic curlo shops origlinated in foreign waters, Shop owners fraguent|y
Imported stocks from Halti or the Phillppines. The continued awallabliity of Phitippine corals Is in
doubt due To The apparent decline In thelr cora! stocks and possibie restraints on coral exports
(Casey, 1979, personal communication}.

Coral harvesting In Florida proceeded unrestralned from !Ts beginning unti| 1976, whereupon the Outer
Continental Shelf Lands Act (OCSLA) regulations prohibited the destruction, alteratlon, or collection
of coral assoclations In federal watars, Inside state waters (3 nm or 4.8 km on the Atianti¢ coast,
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9 nm or 16,7 kinh on the Gulf of Mexico coast), collections were legal except In Florida where a series
of successlvely stricter laws were passed In the early 1970s, The fedaral and state laws served to

prohiblt coral harvesting without & permit and, hence, collapsed The industry.

8,2 Domestic Commercial and Recreatlona! Fishing Activities

wheraas the preceding Section 8,1 summarized the history ot domestic fishing for corals, this section
shall address all current activities., Since state and federal law has untll recsntly prohiblted col-
lection of corals In most of the management area {unlass a psrmit is obtalned), This discussion Is
necessarily brlef, '

8.2.1 Partlcipating User Groups

Prior to the decision of Unlited States v. Alexander In September of 1979, all user groups collecting
corals legally within the management area did so by permit from the Bureau of Land Management (BLM;
under requlatory author!ties of the Outer Continental Shelf Lands Act of 1953), or the Florida
Department of Natural Resources (DMR; Florida Statutes, Saction 370.114),

Collections authorized by a federa! permit are summarized in Table B=1, Note that Table B-1 also
includes activities permitted for altering (e.g., dredging) reglons in which corais are known to
exist, All user groups elther col lected or Inadvertently disrupted corsls for scientific studies.
With the exception of The two permits granted to Texas AZM Unlversity, which supplied corals to
simliar contracts, no business or econamic relationship exists between The permits or user groups.

Florida permits have been issued on 24 occaslons as of December, 1979 (Futch, 1979, personal
conmunication), Each of those permits (see Table B=2 for examples), was Isswed To Individuals or
Institutions assoclated with teaching and/or resesrch, For exampie, universities and public aquarla
owners have been permltted to collect representative specimens of the Florida coral communities,
[Note that aquaria owners, 6.g., 5ea World Shark Institute, are turning increasingly to synthatic
corals cast of concrete or plastic to avoid permits and fo extend the "|ite® of thelr displays.])

Ancther user graup with unquantified but which could have significant Impact on the resource are
recreational and commerclal collectors not holding a valid permit, In Florida, this is an of fense and
is most commonly enforced In managed areas, such as Key Largo National Marine Sanctuary, where 1l legal
taking accounted for 8,6 percent {seven of 60) of the infractions in 1978 (Gilien, 1979, personal
conmunlcation), Spearfishing and possession of ‘spearfishing equipment accounted for 73 percent of the
60 arrests. A slimilar ratio of coral to totai arrests was reported in John Pannekamp State Park,

Poaching has bean ascribed to both smal|-scale recreational and targe—scale commercial taking.
Recreational harvests are mostly by divers and snorkelers who collect pleces of corals as momentos.
Conversely, cammercial collections could be direct-supply channels To shell shops. VYery limited data
axist on alther facet of the poachling Issue.

No data are avallable on the legal harvest of corals in the FCZ since the United States v, Alexander
declslon relleved BLM of Its broad authority t¢ Issue coral permits., Because the declsion amd Its
effect on federal regulation Is not widely known, there has been ilttle evidence of raesumption of
coral harvest In unregulated federal waters,

Marine !lfe collectors, are presentiy taking some unregulated octocorsls from Florida's territorial
sea and adjoining federal waters.

The colonies are usually collected by SCUBA divers, malntained allve and distributed in the aquarium
trade along with marine fraplcal reef flshes. Most of the production Is utllized domesticaliy, ‘though



one <ol lectar reports European sales, Collectors recelve one to two dollars per colony from whole-
salers.

Collacting is reported from of f Palm Beach and Ft, Plerce, Florida, Swiftia and Nicella are reported
by divers fo be conmon of f Palm Beach In densities of 75 o 100 Individuals In a fifty-foot square
area, The collactor estimates that only five percent of the Individuals present are aesthetically
sul table for aquarium exhibit,

Otf Palm Beach, these deepwater gorgonlans (Swittia, Nice!la, Dlodogorgla, and Lophogorgia) grow on
areas of eroded sofid rock ridges essentially devoid of stony corals. These gorgonlians do not usually
occur on the shallow high-profile reefs and are not used as shelter by fishes, since they of fer scant
protection fram the constant water current of the Gulf Stream flowing across the arsa. Other inshore
spacies are collected of f the Florida Keys and {n Dade and Broward Counties, Florida (Henry Feddern,
1979, personal communlication).

Although some specles may occur just below the low=tide !ine, apparentiy most of the coliecting Is
done at depths near 60 feet and in the territorial sea.

Two of the collectors Indicated that they used limlted quantities of rose coral, Manicine asrclata, In
acclimating buttertlyflsh to laboratory foods (see also Appendix D). GQuantities used were reportedly
"vory smal " but unspecified, and nons was of fered for resale.

All the coltectors surveyed are engaged In thelir trade on a year-round basis, Weather does not seem
to interfere with thelr collacting operations or their market distribution activities, In addltion,
no significant seasonal varlations in product supply or demand were evident, Other Industry studies
suggest that the most Intense collecting activities occur thraughout spring, summer, and fall,
although demand tends To decrsease between Juns and August (Hess and Stevely, draft manuscript).

A bycatch of octocorals and occaslonally stony corals Is made by vessels trawliing for shrimp, ground-
t1sh, and scallops. Leptogorgis {sea whips) and Renllla (sea pansies! may be abundant on the trewling
grounds, Whlje shrimpers sort thalr catch and discard the unwanted bycatch promptly, groundfishemen
and scallopers most often land total catches unsorted, In the latter cases the corals are killed.
There is no estimate of the coral catch from these vessels, There are approximately 40 scallop and
groundfish vessels 1n the management nrea,

8.,2,2 Yessels and Fishing Gear

As evidenced by permits fram the BLM (Table 8~1) and Florida DNR (Table 8-2), corals and other banthos
ara collected by trawi, dredge, or diver {saw, hammer and chlsel, crowbar, hand), by a variety of
sclent|flc endeavers on vessels ranging from small fishing boats to larger research vessels. Bottom
trawls in the management area often entangie some pleces of corals but nearly always at the expense of
the net In the Instance of stony corals. Dredges are simllarly Inefflcient and damaging. In summary,
divers operating from small cratt, often with private ownership, appear to be the major collectors.

8.2,5 Employment In Recreational and Commercial Sectors

The coral-reiated |ndustry within the management area Includes several coral user groups: 1) shell
and coral shops which sell mostly Imported corals; 2) glass bottom boats; 3) snorkel, and dive boats;
4) troplfcat fish business; and 5) party boats that depend greatiy upon living corals and coral reets.
Since thesa sectors are almost entirsly nonconsumptive resource users and are related to the sconamics
and business aspects of the Industry, as wal| as fishing activities, they are discussed below in
Section 10,1,
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Table 8-1. Summary of coral permlts Issued by the Bureau of Land Management, 1977 to 1979,

GROUP PERMITTED

Texas ASM Unlverslity
Collage Station, Texas.

Texas Instruments,
Dallas, Texas,

Texas AMM Unlversity
College Statlon, Texas.

U.S5. Geologlcal Survey
Miaml Beach, Florlda,

Continental Shelf Assoc.
Tequasta, Florida.

Dauphin istand Sea Lab
Dauphin Island, Alabama

Source:

DATE OF
PERMIT

10/27/71

7/21/18

8/18/78

8/21/18

9/19/78

10/13/78

EFFECTIYE EXPIRATION
DATE OF COLLECTION/ALTERATION

PERMIT

10/27/78

1/21/79

8/18/7%

8/21/79

9/19/19

10/13/79

Adams, 1979, personal communlcation.

AREA

E. Flowar Gardens
of fshore shetf of
Texas/Loulslana

Southeast Georgla
Embayment

Northwastern Gulf
of Mexlco hard banks

Of tshore Key Largo,
Florida

Southeast Georgla
Embayment

Flarida Middle
Grounds

. QUANTITY
SPECIES (kg}

Madracls mlrablils 18

Montastraea cawernosa 9

Montastrasa annularis
Dipioria strigosa

no collectlon proposed, -
only alteration

Diploria spp., Montastraea 2

spp., Colpophyllla spp.,
Porites spp., Madracls

SpPe, Millepora spp.

Montastraea annularis 360

no col lection proposed, -_—
only alteration. ’

unspeclfled corals 25

EST,
USE VALUE
Bloassay research on $100
behavioral and mortal
ef fects of drilling
flulds on corals,

Dredge and frawl studies --
of epibenthic and demersal
blota.

Study of the geology, o
ecology, hydrography,

and chemistry of hard

banks.

Cores of coral heads 0
to study growth rates
and Indlces of stress.

Oredge studies of epl-~ 0
benthos and |lthotype

ot substrate.

Unspecl fied studles 0

COLLECTION
GEAR

Divers, by
hand

Bottom trawl
and tumbler
dredga.

Divars, by
hand

Corer

Dredge

Dlvers, by
hammer and
chiseal
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Tabje B-2, Summary of representative coral pormlts Issued by the Florida Department of Natural Resources, 1976 to 1979,

EFFECTIVE EXPIRATION

DATE OF OATE OF

GROUP PERMITTED PERMIT PERM|T
John C. Noyes 71/26/76 6/30/19
Fish Collector
Ft. Lauderdale, Florlda
Robert Ginsburg, Ph.D, 5/19/78 6/30/79
University of Mlami
Miam!, Florlda
Ester C. Peters 1/7/78 6/30/79
Unlversity of South Florlda
St. Petersburg, Florlda
Robert Mannix 1/21/18 6/30/1%
Florlida Department of

Transportation
Marathon, Florlda
Bruce Chalker, Ph.D, 1/21/18 6/30/79
University of Mlami
Miami, Florida
Charles Morrison, 10/6/78 6/30/19

Jamas Espy, and

Mabal Ml |ler

(3 permits)

Dade County Public Schools
Environmental Education Center
Mlami, Florlida

Source: Futch, 1979, personal communicatlon.

1

COLLECTION AREA

Patch redfs off
Broward County,
Flor|da

Reefs and hard
grounds near
Tavornier Key

Atlantic side of
West Summerland
Keys; reefs and
patch reafs oft
Key Wast

Shailow flats In
Marathon area

Key Largo,
Pensacola, and
Panama City

Not ()sted

SPECIES

Not specl fled, but
"small (v
specimens®

Manlcina aerolata

and other sclerac-
tinlans

Acropora palmata, A.

cervicornls, Dicho~
coenla stokesil,
Diplorila tabyrinthi-

tormis, Favia fragum,
Oculina dlffusa,

Maniclna areclata,
Meandrina meandrites,
Porltes spp., Montas-

QUANTITY
(kg)

Not to exceed
30 spacimens

About 4.0 kg of
each specles

Not more than
0.9 kg per
spacles

traea spp., Slderastrea

SpPe

Maniclina serolata

Montastraea spp.
Porltes porltes,
Acropora cervlcornis,
Manicina asrolats

Only dead coral

16 mature
specimens per
month

Not to exceed
25 specimens;
1 kg total wet
welght per trip

Not specifled

UsE

In displays at the
Maw England Aquarium,
Boston, Massachusetts

Scientlfic research
and education

Sclentific research
on coral pathology

As a food source
for marline specles
bolng maintalned in
laboratory

"Sclentitflc
purposes™

Ptace in salt
water aquerla

COLLECTION
TECHN IQUE

Collect seml-
annual ly

Hot mentloned

Not (isted

Not llisted

By hand with
hammear

Not )lsted



There |s no direct employment In collecting, processing, or marketing domestic corais, Sclientists and
vessa| crews involved In permltted coral collections do not particlipate In the fishery on a ful l-time,
cammerclal, or recreational basls. Harvest of octocorals by marine life coflectors Is in conjunction
with fish collection.

8.2.4 Flishing and Landing Areas Utillzed Throughout the Range of the Stock(s)

ParmlTted co!lectlons within the management area are concentrated In several zones as determined by
scientiflc interest and blotlc diversity. As noted in Table 8-1, BLM permits indicate Interest in the
hard banks of the norttwestern Gu!f of Mexico, the Florida Middle Grounds of the sastern Gulf, and the
Florida reef tract. Sscondary interest Is apparent on the Blake Piateau off the southeast Unlted
States but research there ls directed at eplbenthos and finfish, with corals assuming an incidental
rola.

Corals collected by permit are usual ly landed at the hame port of the research or aducational
institution, No port Is differentiated fram ancther on the basis of fishing areas or other factors,

Marine |1fe collectors of octocorals are mostly restricted to south Florida.

B.2.5 Conflicts Among Domestic Fishermsn Involving Competition for Flshing Areas, Gear Damage, etc,

Several confilcts Involving corals have been Ident!|fled. Sectlon 6,2.1 on fishing relationships,
discusses some potentlal repercussions of varlous man-made impacts on the biotlc cammunity. Conflicts
Including commarcial and recreational fishing directly over coral assemblages, removal of animals, and
many related impacts are discussed In this section,

Other potential confiicts among users would inciude those between consumptive and nonconsumptive

usars, Becausa corals In the area described In thls FMP are unmanaged except for stony corals and sea
tans in Florida's territorial sea, a resumption of harvest in the FCZ could bring about major Inferast
conf|lct between these two groups, Even & moderate level of harvest by cammerclial and racreational

col lectors could destroy the aesthetic value for the nonconsumptive users {diver photographers, glass
bottom boat viewers, and other coral and fish watchers), This |s an sxample of short=term versus long=
term beneflts due to the slow recovery rate of coral,

8.2.6 Amount of Landings/Catches

Coral collections governed by permits speclfy the amount of corals to be col lected and where the
collection wil| ocecur, among other information. Using that Information, some landings data can be
generated tor sach species and landing area.

Bureau of Land Management permits show 2 total harvest of about 387 kg (851 Ibs) from at least six
species, including one Milleporina and five Scleractinia (Table 8=3}, Florida collections, |isted as
pieces on some permits and walght on others, were 77 pleces and 46,1 kg (101 Ibs) from about 28 spe—
clas {Table B-4), This harvest was conducted over a three-year period and was used for sclentific and
aducational purposes,

A sma)! commerclal harvest of octocorals by marine Ilfe fishermen for use in the aquarium trade has
been identified through an Informal survey of the membarship of the Florida Marine Life Assoclation,
inc, by Dr., Henry Faddern, 1979 (personal cammunication). Approximately 75 parcent is estimated to
come from Florida's territorial sea, and the remalining 25 percent fram the adjoinlng FCZ. On an
annual basls the catch is estimated To be:



Number colonies per year

Total Fcz

Leptogorgia virgulata 250 63
Briareum asbestinum 120 30
Tetesto rlisel 240 60
Renllia mul ler] 1,250 313
Diodogorgla nodu!llfera 1,140 285
Nicelia schmitti S10 ' 128
Swiftla exserta . 1,100 275
Lophogorgia cardinalls 1,200 300
Lophogorgia hebes 35 )
Totals 5,845 1,463

The same group of flshermen had also collected a small, unguantifled amount of rose coral for use as
food for Jfuvenlle troplcal fishes, Other small stony corals were collected for squarium disptay.

B.2.7 Assessment and Specification of the U,5, Estimated Domestic Annual Harvest

The harvest of coral can be accampiished from small boats as wel| as larger vessels, Divers and swim-
mers wading from shore are also able to take coral. Domestic users have the capaclty and are fully
able to harvest the amount of OY as Is provided by this plan,

The expected domestic anmual harvest |s that amount provided as optimum yleld.

8.3 Foreign Fishing Activities

There Is currently no foreign coral #ishing within the management area,

Table 8-3, Summery of corals to be collected by specles and state (as of February 1, 1979},

Approximate

Specles Amount Landed {(kg) State(s) Landed
Sclaractinja:

Madracis mirabilis 18

Montastraea cavernosa 9

Montastraes annularis 369 . Florida, Texas

Diploria spp. <1 Texas

Colpophylliia spp. <1 Texas

Porites spp. <1 Texas

Madracls spp. <1 Texas
Mil leporina:

Millepora spp. <] Texas
Unclassifled:

Passorted spaclest 25 Alabama

about 423

Source: Table B8-1,
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8.4 Interactions Betwesn Domestic and Forelgn Particlpants

8ecauss there Is no foreign fishing activity, there are no Interactions betwaen the foreign and
damestlic fishing sectors,

8.5 Domestic Procassing Capacity

The processing of stony corals for exhlblt or display |s a simple process which may be done aboard
small boats or In the back yards The domestic anmual processing capaclty exceeds tha present
avallable supply and that which Is to be available as optimum yleld, Domestic processing rellas
heavily upon Impcrfed corals for ornamental and pharmaceutical use.
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TABLE 8-4. Summary of corals collected under Florida DNR permits based upon permit applications,

approximate.

Numbers are

Colonies or pieces referred to in each column are from different collections (Data
from Futch, 1979, personal communication).

Weight to be

No. to be Weight to be No. to be
Collected Collected Collected Collected
Species (if specified) (if specified) Species (if specified) (if specified)
Milleporina Montastraea cayerngsa - 1
Millepora alcicornis 3 - Oculina varicosa 6 -
Millepora squarrosa 2 - Oculina diffusa - 1
Millepora complanata 2 - ColpophyT1ia amaranthus 2 -
Colpophyliia natans 2 -
Scleractinia Solenastrea hyades 6 -
Cladocera arbuscula - <1 Favia fragum 2 1
Porites spp. - 7 Phyllangia americana 2 -
Acropora cervicornis 3 1 Manicina areolata 5 3
Acropora palmata 1 1 Scolymia lacera 2 -
Siderastrea siderea 6 1 DipToria JTabyrinthiformis 1 1
slderastrea radians g 1 Meandrina meandri tes - 1
Tichocoenia stokesTi G 1
Agaricia agaricites 2 - Gorgonia 2 -
Montastraea annularis 7 1
- Unspecified 6. 241
0.12

TOTALS

No. to be Collected (if specified} 77 pieces
Weight to be Collected (if specified) 46,1kg

1. Including

Measured in wet weight.

annularis, M. cavernosa, Perites porjtes, Aerppera cervicornis, and Manicipna areojata,

2. Including M. annularis, M. cavernosa, P. porites, and A. cervicornis. Measured in dry weight.




9.0 DESCRIPTION OF ECONOMIC CHARACTERISTICS OF THE FISHERY AND RESOURCE

9,1 Domastic Use Sector

The coral resourca diffars from the traditicnal flshery resource because It5 principal value llas In
nonconsumptive uses where it provides habl tat for other fishery resources and recreation for coral

watchers,

Much of the data used for preparing this section were obtained through informal telephone Interviews
taitored for use with each business type or user group., Table 9=1" [l lustrates the 100 percent target
survey sample (138 flms) as weli as those parties contacted {68 or 49 percent) and finally Inter-
viewsd (53 or 38 percent), The Councils attempted to contact approximately 87 firms. These busi-
nessas were selected randomly fram telephone directory yel low page l1stings and supplemented by

addl tional references provided by survey participants themselves. Approximately 78 percent of the
coral user groups contacted were |nterv!ewsd, :

Table 9-1. User group {firm) sample, contacts made and interviews conducted by state within the
management area,

FiRMS FiRMS

STATE TARGET SAMPLE TOTAL CONTACTED® TOTAL |NTERV | EWED** TOTAL

(No, Localities) A B C D A B CD A B COD

N. Carolina 1 2 2 2 7 0.1 1 1 3 01 11 3
(2)

S, Carolina 2 2 2 2 8 0 0 0 | 1 0 0 01 1
)

Georgla 21 3 3 9 2 1 1 3 7 11 1 2 5
(1)

Florida 26 18 14 17 75 14 ¢ 5 8 36 12 9 2 8 n
(14)

Alabama 2 2 2 2 8 S T B | 4 o0 0 0 0
(n

Mississippl 1 3 11 6 o1 11 3 o1 11 3
(3

Louisiana T 1 1 3 6 0 o1 2 3 0 0 0 2 2
(3

Texas 6 4 5 4 18 4 3 2 2 11 1 3 2 2 8
TOTAL 41 33 30 34 138 2116 12 19 68 14 15 717 53

* 48 percent of Target Sample (does not incliude al!| attempted contacts)
*% 4\ percent of Target Sample

Legend: A - Tropical Specimen Entarprises € = Charterboat Operators
B - Diving Shops and Schools 0 - Coral Wholesalers and Retallers



9,1,1 Harvest and Consumpt|we Uses

Awallable data Indicate t+he pressnt harwst of corals from the fishery described within This pian .
inw!wes scientiflc and educational use, and some limited commerclial use of octocorals In the aquarium
t+rads. The potential exlsts, however, tor harwest of corats from the FCZ where not prohibited by
Florlda's-possession law,

9,1.1.1 Scientific and Educationsl Harwest

Based on permitting systems which provided for most of the known use for scientiflc and educational
purposes during & three-year period, the harvest of stony corals |s only about 140 kg. per year,
Another Z,500 colonles of octocorals Is estimated to be used annually for this purpose. The walue of
+he Individual colonles ranges trom 31,50 for sea pansies to much higher prices for stony corals
depending on The size and conditlon (see Table 9-7).

There Is a potential use of octocorals In the pharmaceutical industry where research |s presently
underway, Prostaglandins, typical ly mammallan compounds, were a2 major discovery from a gorgonlan
(Plexaura homomalia). They sre among the most pctent biological materials known. Upon purification,
these remarkably versatile wide spectrum drugs stimuiate uterine contractions to Induce labor and/or
therapeut ic abortlon, speed healing of stomach ulcers and reverse effects of cyanotlc congenltal heart
disease, They may be used In the future toc Induce heat in |lvastock, treat nasal congestion, asthms,
and rheumatold arthritis and lower blood pressure (Arshart=Trelchel, 1975}, Plke (1974) remarked that
in considering the merits of obtalning a drug from the sea, it Is worth welghing the ecologlcal factors
agalnst the potential benefit, The discovery that three specles of Pseudoplexaura contain compounds
active agalinst human carcinoma of the nasopharynx and |ymphocytic leukemia is alsoc significant.
Research on these compounds contlnues to Increase exponentially,

Current leve! of coliectlon Is generally undocumented., Harwvest of P, homomalla was discussed during
the 1974 prostagiandin symposlum. Feasiblility of & ton a month, or ten tons a year of P, homomal!s
was suggested for short fterm needs. Opresko stated his data from Bache Shoal indicated four acres of
whote P, homomalia colonies would have to be cieared to meet that requirement; |f colonies were only
pruned, required acreage would jncrease ten fold or mors,

9.1.1,2 Aquarium Trade Harvest

Some nine specles of octocorals hawe been Identified as being harvested commercially for the marine
aquarium trade (Section 8.2.,6). Depanding on size and quallty of the spacimen, the walue may range
from $2,00 to $15.,00 esach, The walus of the known fishery is probably in the range of 315,000 to
$25,000 per year,

9.1.1.3 Qther Commarcla! or Recrestional Harvest -

Since 1979 when the court decislon in effect left corals In the FCZ without management or protection,
+he stocks have been open to harvwest, Florlda's prohlbltion of possession of uncured specimens Is the
principal deterrent to & wholesale harwast of corals from the Florida reef tract beyond the terri-
torial sea, This resource has the potential to fill the market demand now provided by Imported spaci-
mens. Because of the slow growth of most stony corals, howaver, the resource cannot be considered to
be renewable In the sense of other fisherlias, I[ts exploltation would be more comparative to a one-
time extraction as in mining.
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TABLE 9-2.

STATE/FIRM CODE

1. Florida
A,
B.

2. Texas
A.

3. Mississippi
A

4. Georgia

Selected data from interviews with charter boat operators in
area, April - July, 1979.

TYPE

Sport fishing

Glass-bottom
observational

Mving & Sport
Fishing

Sport fishing

Sport fishing

Sport fishing

n/a = not available
* Charter captzins will seldom, if ever, disclose thelr favorite flishing grounds.

AGE

n/a

nfa

11

n/a

22

EXTENT OF
TRIPS 10

CORAL AREAS

reqularly

100%

50% SCUBA

seldom; 2
per year

indicentally
while fishing
(20%}

irregular

EST, TQTAL
ANNUAL INCOME

nfa

n/a

$70,000
{$9000 net)

nfa

n/a

n/a

" % CORAL-

RELATED

INCOME (est} EMPLOYEES

To1

100%

n/a

rinimal

minimal

minimal

family-

run

5-6

n/a

family-
run

CHARTER RATES

1/2 day ($160)
full day ($250)

$6 trip

$108/waekend

$300/day
{8 people)

$230/day
(6 persons}

FAVORITE
CORAL AREAS*

nfa

¥ey iargo/
fey West

flower Gardens

n/a

Horn Island Pass

35 mi. SE of
Savannah

the management

OTHER REMARKS

peak load: 200
peop | a/wesk
grouper catch

60-75,000 custo-
mers per annum
open all year

£1000-1200 passen-
gers/yr.; June/
July;August peak;
Sponsors package
tours to Caribbean
serves broad region-
al market,

100 charters/year

95% fishing charters
Red snapper s popy-
lar species; Peak--
March-October.




9.1.2 Racreational and Other Assoclated Nonconsumptive Uses of Coral

9.1.2,1 Charterboat Operators

Throughout the management area boat charters are avallable for sport fishermen and divers who desire
access to offshore recreational activities, In the weters fram North Carolina through Dade County,
Florida, some 620 charter boats have been inventoried (South Atlantic Flshery Management Councl!,
1978), This does not contTaln Monroe County which Inciudes the Florida Keys. With the exception of
Florida, however, very few trips are aimed expllicitly toward coral habltat areas.” Assemblages evidend
elsewhere are normal iy dispsrsed and falrly small, far encugh fram the malniand to discourage
widespread public use, situated at depths of ten prohibltive o casual divers, and subject to rather
unpredictable weather condi tions, Few deep-sea flshing charter operators frequant known or suspected -
coral reef and hard bank areas and then only [f their traditlonal troliing aress prove unproductive.
Hard bottoms such as Gray's Reef of f Georgla, and the continental shelf west of Florida, provide more
substantial fishing areas.

The mos* popular and productive sport f#ishing reportediy ccours around artificlal reefs, oil rigs, and
sunken shlpwrecks, Off Texas, for example, artificial underwater structures collectively accounted
for more fishing use than natural reef or bank sites, even though the latter areas were fished by
approximately 87 percent ot all trips (Ditton and Graefe, 1978},

Of the primary four user groups, this IndusTry sector has been the most difficult to cover adsquately
with the firm survey Instrument, sspecial iy In the State of Florida. In part, the recent commencement
of high tourist activity (late April to September), has pressed charter operators into peak action
such that psrsona! In-depth interviews with boat captalns were difficult to galn.

Seven charter operators = one of which takes people out to view coral In shal iow waters through a
glass bottom boat - have been contacted, Table 9-2 portrays select business characteristics of
these commarclal enterprises, The majority of firms are strictly sport fishing-oriented, and only one
reported having a dual fishing and diving function (this fimm also claims to ba the primary supplier
of trips to offshore coral assemblages in the entire Gulf of Mexicol. It is |ikaety, howsver, that
most charter opsrators.consistently service more than one user groaup, Except for the |one glass bot-
tom boat respondent, charter outfits appear to be small, and predomlnantiy family=run buslnessas
employlng no more than two fo three persons. Desplte the lack of incame estimates In virtually every
case sampled, 2 clear Impression was conveyed that barely "breaking even" is all too often The domi-
nant flnancial characteristic of this user group, Seasonallty of business and, In eoffect, part-time
incame earning capablliities, may be the major reason for this sentiment. Other studies of charter
operations have identified similar structural conditions In this Industry (see Pybas, 1978),

Sport fishing charter schedules ranged from one-half and all day offerings to fwo-day weekend Trips to
zones qulte far from shore such as the Flower Gardens 200 km (110 nm) off Texas and Loulslana, ODally

charter charges quoted were variable, but hovered at between $210 (six persons) and 3300 (eight persons).

This price normally Included necessary equlpment and balt, but not food and refreshments,

Although exvesse! values are ditficult to attach to corals, some data do exlst on the fees for
visiting lIving coral conmunities. In Texas, where the Flower Garden Banks are located over 200 km
(108 nm}) offshore, dive bosts wlth about 40 passengers charge 3100 per person for a two= or three-day
trip (Blood, 1978, personal canmunlication), Where corals are nearer shore, as |n the Florida reef
tract, charter fees average about $20 but reach 340 per person for a dally trip. Snorkelers are
usual iy chargad about $10 to $20 for a haif-day trip., Scenic glass bottom boat crulses average §3 to
$10 for a three-hour trip. At these rates, many shops carry 20 to 100 charter divers to the reefs
each day during the peak seasons of December to April, and lune through September. Such shops may
operate two or three boats simultanecusly,
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9.1.2.2 Dlying Shops and Schools

Offshore areas along the entire management area's coast are becaming increasingly popular for a wide
range of SCUBA and snorkeling activities, Outside of Florida, dives to coral habitats still appear
quite Iimited and are normally Incldental to other underwater axplorational activities, This 1s not
only dus to the paucity of sizeable assemblages off other Gulf and south Atiantic states, but also
because of thelr distance from the mainland. Off Texas, for example, the Flower Garden Banks [le some
110 nm (200 km) and tTen trip hours fram the nearest port (Port Arthur), Far more diving In nearshore
zones |s conducted arcund oll rigs, shipwrecks, and other artificial reefs than coral assemblages

per se (Pybas, 1978), A similar sltuation Is found in south Atlantic states north of Florida,

In southern Florida, however, abundant coral tiers of varylng species types and slizes are far more
accessibla, In fact, some areas can be reached sasily by wading fram shore. This one factor alone
helps to make Florida a primary destination for divers originating not only fram Florida, but also
fram throughout the management area and the other sectlions of the cauntry,

The econamic value derived from coral rescurces 1s exemplified by the following data fram Monroe
County, Florida, encampassing all of the Keys, Informal interviews with operators revealed a total of
approximately 44 dive shops operate In that county, including 14 that run gnce or twice dally during
the season diving and snorkeling charters to coral reefs, Numercus other private cltizens of far
diving, snorkeling, and glass bottom boat excurslons to reefs, Most of these shops and services are
located In the Key West, Marathon, and Key Largo arsas. In the |atter locale, most boats vislt the
ad jacent John Pennekamp State Park and Key Largo Marine Sanctuary. Numercus restaurants, hotals,
trailer parks, campgrounds, and souvenir shops paral iel the maln roads near the dlve shops; these
businesses cialm a heavy dependence upon tourlsm generated by corals and coral reef resources.

As Table 9=3 [!lustrates, diving equipment ocutlets (mainly retall) and professional instruction firms
are frequently |ntegrated within one business. Oivarslification into salvage and underwater construc-
tion operations [s a characteristic of very few anterprises; howsver, many shops thrasghout the manage-
ment area regutarly sponsor package diving tours of elther waekend or full wemek duration to coral

sites In Florids, This all=Inclusive type of service appeals primarily to out-of-state diving clubs
and schools. For example, Davidson (1979, personal communication) estimates that 60 to 65 percent of
his trip cllientsle In the Florida middle Keys are students fram high schools and colleges who come In
organlzed groups.

Florida and other Gulf states are also the maln domestic staging points for dive trips abroad
throughout the Caribbean region (8.g., San Salvador and the British Yirgin Isiands). However, most

t lrms surveyed indicated that these trips do not contfribute significantly to their total income, espe—
cial ly whan compared to equlpment sales.

Without continued opportunities for diving In high quality coral areas, 1t is Ilkely that Florida's
enterprises would suffer more seriousty {in econamic terms), than those located 1n other management
area states, Direct equipment sales or rentals as well as dive boat charters (i.a.,, firm—owned boats)
speclal ly designed for coral enthusiasts represent & signlficant portion of their trade. Professionali
Instruction and certlflcation functions suppiement thls Incame to a great extent. Respondents fre-
gquently Indicated that cut-ot-state participation in all These markets has been expanding rapidly over
the last foew years,

Although southern Florida dominates the provision of diving access to coral areas {#.g., the Keys},
therse are indications that recent extranecus factors cou!d cut into market demand in the future. In &
number of Interviews, refersnce was made to the potentially adverse Impact of escalating gasollne pri-
ces upon frequencies of dive trips Into scuth Florida and the Keys. Apparentiy, would-be customers
{especial ly from out-of=state) are already making fewer full-length treks and, as an alternative, are
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TABLE 9-3,

STATE/FIRM CODE
1. Florida
A,

0.

2. Texas
AL

8.
C.

3. MNississippi
A.

4. WNorth
Carolina

5. Georgia
A,

Selected data from interviews with dive schools and shops in the management

area, April -« July, 1979.

TYPE

sales/rentals/
instruction/
trips

Ful? profes-
stonal shop
Retatl/whole-
sale/profes-

Profess ional
shop

Retail/instruc-
tion rentais

SCUBA School

Retaft shop

£quipment
sales/trip
organizer

Professional
retall shop

Retat) sales/
underwater
construction;
charters

Sales & instruc-
tion

N +
n/a = not available

AGE

10

n/a

n/a

11

n/a

20

ANRUAL [NCOME/
SALES ESTIMATE
% CORAL-
TOTAL RELATED
$225,000 40%
n/a n/a
$300,000 n/a
n/a 90%
equipt.
sales
$250,000 n/a
n/a 17
n/a 20%
n/a 20%
nfa
$00,000 1X
n/fa n/a

BOAT SERVICES

(MNED  CHART.

4 0

0 3

2 0

0 1

0 3
(peak)

0 valies

1 0

n/a

n/a

1 varies
in pesk
periods

1 0

EMPLOYEES
FUti- PART-
TIME  TIME

n/a

nfa

n/fa
n/fa

l'lf;l

n/a

DIVE SPECIFICS

$12 (1 tank)
$18 {2 tank}

n/a

$20 (t/2-day,
Z tank); $X/
all day

nfa

n/a

n/a

n/a

nfa

$15 [l tank
$40 (2 tank

1/2 day; weekend
(325)

PACKAGE TOURS
SPONSORED ELSEMIERE

Bahamas ‘occasionally

n/a

San Salvador; British
¥irgin Islands

Caribbean; Florida
Kays

San Salvador 4 times
fyear,

Caribbean 4-5 times
fyear

Florida (1-2/m);
British West Indies
{1/mo.)

To Florida 2-3 time
per manth

OTHER REMARES

cater increasingly
to out-of-state
groups

east coast of Fla.;
educational pro-
grams fn photography
§ tropical fish col-
lection

no natural reef hab-
itats 1n fomediate
vicinity (No. Fia.)

demand upp sharply;
diver favor photo-

aphy & speatr fish-
ng in shipwreck
areas

coral) areas too far
away & hard to get
to

Favor oll rigs;
coral area diving
incidental

ot} rig oriented

photography and
spear fishing near
oll rigs

favor local ship-
wrecks; some spear-
fishing § amateur
tropicat fish col-
lecting




turning to noncoral diving sites sltuated further northward (e.g., on wrecks and artifliclal reefs).
So, while there has been no signlficant decrease overall In corai-related diving to date, Individual
divers seem to be gradually shifting their activity to the more accessible coral areas |n the north of
+he state. Group activities are Increasing In frequency (Davidson, 1979, personal communlcation).

Besldes out-of-stata consumers, many local dlve clubs and assoclations uti{ize shops and schools
throughout the management area, Club memberships affiliated with retall outlets are especlial ly popu-
lar and often carry certaln discount benafits on equipment elther bought or rented, Other more Infor-
mal ly organized groups are linked to both forelign and domestic package travel tours sponsored by dlve
s5hopS. '

9.1.2..’; Tropical Marine L1fe Enterprises

Throughout the management reglon, both Individuals and commercial firms are active In the collection,
shipment and/or marketling of troplcal marine fish, Invertebrates and (to a cons Iderably smal lar
degree), octocorals, and plants native to cora! areas, A few enterprlses deal In spscimens which are
imported from sbroad, but transactions are at the wholesale level. Pet shops function as the chief
retall distributor of tropical fish to the genaera! public. In addition, many people (so~called

" jobbers™) dive for specimens Independent of any formal business atflljation (on a ful |- or part=tima
basis) and regulariy sell| them to wholesale operations or pet shops, who carry out further market|ng
functions, Public and home marine aguaria are the ultimate destinations for most specimens collected
and sold commercial ly, and serve a varlety of ornamental, scientific, snd educatlonal purposes {Hess
and Stevely, draft manuscript).

Exclusive of southern Florids (roughly the coastal zone scuth of Fort Fierce on the east and below
Tamps on the west), there are few, If any, specimen collectors who take coral-associated speciaes, The
majorlty of participants In this user group are concentrated wlithin Broward, Dade and Monroe Count|es,
The remalining portion of florida, as well as the other seven management area states, may support tro=
plcal collacting businesses, but certalnly none quite as dependant primarily upon living coral

assemb lages,

Monroe County, encompassing most of the Florida Keys, Is an especial ly actlve commercial col laction
zone (an estimated 60 full=time col lectors In 1978), due to ITs proximity to extensive reef and hard
bottom assemblages. 5Shallow Inshore areas, for example, yield mainly invertebrate speciss, whereas
bridge pliings have long been popular collection sites for angelfishes, surgeon flshes, and wrasses.

Inshore coral haads also frequently have troplcal fish denslities sufficient enough to justify commer-
clal collection, Parhaps the bast collecting areas lie on the Atlantic Ocean slde of the Keys along
nearshore channels and outer reefs, |roaically, however, certain areas of extensive coral growih
{e.ge, 5and Key, Looe Key) are often less productive In terms of collection due to the avallablllty of
a multitude of hiding places for flshes. Evan the wldespread usage of qulnaldine, an anesthetic drug
which slows fish movemeant to facliltate capture by clear plastic nets, cannot totally neutrailze the
reef's functlon as a provider of cover, Still, coral reef assemblages of fer the best opportunities to
collectars In and arcund the Florida Keys {Hess and Stevely, draft manuscriptl. Table 9-4 Illustrates
a tew of the more cammonly collected reaf flshes In Menroe County. Angelfishes, damselflshes, and
butterfly-fishes continue to lead al| other species in terms of catch reaching market; between 1974
and 1977, thelr percentage shares ranged from 25 to 30 percent, 2 to 15 percent, and 10 to 14 percent
respactively.

Recent industry growth tfrends observed in Monroe County may be expected to appraximate - If not to
exceed - comparable developmant patterns for other primary collecting countlies in southern Florida.
After s 76 perdanf increase In commerclal and recreaticnal quinaldine parmits granted here betwaen
1974 and 1976, growth In registered coliection ef forts by this method decreased to only two percent
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between 1977 and 1977, Commercial use (l.e,, activities Imolvlrig collection of more than 100 fish
per parml+ year) alone rose tess sharply over sach survey Interval {33 psrcent and 20 percent)., Two
final Florida Keys trends of particular relevance to the entire management area are an apparent
Increase of noncounty resident collectors and the perslistence of high turnover rates in the Industry
as reflected by requasts for permlt renewals (Hess and Stevely, draft manuscript),

in addition to the Individuals and firms harvesting fish and Invertebrates directly from coastal
waters such as those surrounding the Keys, one campany in Florida also collects reproducing stocks of

marine fish for use In aguacutture operations, Although out-numbered by actual collecting companles, ~

these recent aquaculture ventures have Indicated that reasonabie profits may be recovered from labora-
tory troplcal specimen operations without continua!ly having to visit and harvest In coral areas,

However, at this time, many problems stIl] exIst In the cylture techniques of ralsing tropical fishes
{8egs, nitrogen waste poisoning, cannibalism, and nutrition),

Tabla 9-4, Examples of cammonly collectad reef fishes In Monroe County, Florida,
Family Chastodontidas: Angelfishes and Butterflyfishes

Oueén ange!fish Holacanthus cillaris

Blue angelfish
Rock beauty

French angelfish
Gray angelfish
Four-aye butterfliy
Spotfin butterfly
Banded butterfly
Reef butterfly

Family Serranidae: Groupers and Sea Basses

Harlequin bass
Tobaccof I sh
Butter hamlet
Barred hamlet
Blue hamiet

Source: Hess and Stevely, draftt manuscript,

H, bermudenis

He tricolor
Pomacanthus paru

P, arcuatus
Chaetodon caplistratus
C, ocellatus

C. striatus

C, sedentarius

Serranus trigrinus
S. tabacarius
Hypopiectrus unicolor

H. puells
H. gemma

As shown in Table 9-3, froplcal specimen collectors contacted during the Counclis' Informal Florida
survey dapend very hsavily (50 to 30 percent of catch) upon "coral areas™ ({.s., coral reefs, hard

bottoms, solltary corals) for thelr fish collectlons,

Most of the animals captured are sold to whole~

salers or retallers (shipped via alir frelight) outside Fiorida, although this trend was found to be
varlable petween coliectors. Several people also regularly export animals to customars In Canada and
Europe. Employment in the Industry is quite limlted; most businesses sesldom employ more than one or
two paople. Gross Incomo estimates conslistently ranged from about $20,000 to as much as $50,000 per
annum; net lncame quotations, on the other hand, declined sharply (to only 20 to 50 percent of gross
on the average) largely due to outlays tor business expansions and other capltal Improvements.



TABLE 9-5.

FI1rM
CODE

Selected data
Apf"l 1 - Ju ]yo

Counties,

BIOTA COLLECTED

fish, anamones,
gorgonians, worms,
sponges, plants, and
many iavertebrates.

fish & invertebrates.

fish (50X} and
invertebrates {50%)

fish & invertebrates

fish & invertebrates

fish {50%) and
{avertebrates {50%)

n/a = not available.

from interviews with tro
A1l collectors re

1979.

% COLLECTED Ift
CORAL AREAS

953 on hard bottom
{corals, rocks,
rubble, etc.)

754 in corals

98T in lfive corals
or hard bottoms

60% in corals, 40%
in grasses

some from reefs §
grassy areas

About 50-60% of fish
and invertebrates
from coral areas

MARKET EXTENT

Almost all shipped
to other states in
sanagewment srea, In
U.S., exported: <51
in state.

n/a

0% out-of-state,
254 export; 5%
in Florida

100% in Florida,

mostly tn Dade Cty.

Mout 33X th state,
67% outside manage-
ment area

Georgla, Texas,
Louisiana and else-
where in U.S.;
Canada

MARKET TYPES

85% wholesalers
152 retaflers

n/a
100% to retailers’
and wholesalers

100% to wholesalers

1008 for display or
ressarch

A1) wholesale now,
formerly retall

EMPLOYEES
SEA-

ANNUAL SONAL
1 0

n/a

1 0

1 0

5 ]

2 0

pical specimen collectors in Florida,
sided in Broward, Dade, and Monroe

APPROX. GROSS
ANNUAL SALES

$40,006

n/a

$30,000

’Zﬂ-n.m

n/a
{about 2000
fish annually)

$40-50,000




At the Jower end of this Incame scale, reported net figures compare favorably with anmual profits
calculated by Hess and Stevely (draft manuscript) fram a small survey of Monroe County col lectors.
Net Incomes were projected at $9,500 for an average yearly work effort of 2,000 hours or soma $4.75
per hour. Together, fixed and varlable expenses-totaled $3,900, thereby reducing annual gross dollar
raturns on catch by an estimated 29 percent.

Except for certaln uncommon speclias or foreign varieties which must be imported, Florida's domestic
collection Industry cleariy functions as a major ftroplcal specimen suppller for each of the rcnalnlng‘
states adjoining the management ares and the rest of the country,

Most col lectors contacted emphasized a marked preference for small business hlerarchles. In many cases,
by doing all the collecting, shipping, and marketing, they are able to earn substantially higher than
average i(ncomes; however, they must also work long hours, The latter element seems to effectively
limit new industry entrants and to drive many marginal operations away from the coflecting sector,

Many respondents have established extensive supply channels with foreign markets (e.g., Canada,
England), other collectors who dive elsewhera In Florida, cammercial fishermen (e.g., trawlers who
incldental iy catch marketable animals), and certain retall outlets,

A final noteworthy characteristic of Florida's troplcal spacimen collectlion Industry = as well as
comparable businesses located thraughout the remainder of the management ares - is thelr subjection
to Increasad pricing competition fram foreign Imports, Exotic spescies originating from the Paciflc
region, for example, continue to arrive on the American market sometimes more cheapiy than

domestical ly-caught fishes, although they may be different species, However, dus fo alr shipment
timas and the use of drugs, foreign stocks often arrive in poor condltion. To date, therefore, Impor—
tation has been pursued 1n order to alleviate domestic supply shortages, to provide different species,
and not purely due to foreign market price dlfferentials compared to American troplcals. On the
contrary, some of tThe more rare and exotic spacies bring premium prices,

9.1.3 Assoclated Businesses

The coral market Is deeply Intertwined with trade In seashells fram forelgn importation stages right
through wholesaie distribution and retal! sales processes, To a lasser extent, the speclialty jewelry
sactor |s aiso tinked to trade In coral products, but primarily for "finished" items. Ciose proximl ty
to thriving coral assembtages has historical ly served to concentrate most coral wholesalers and
rotallers in Florida. Desplte the fact that increased rellance upon impartation theoretically frees
businesses located e!sewhere in the Gulf and south Atlantic ares from belng dependent an thesa
suppllers, both marketing traditions snd the ablllty of Florida wholesalers to import in large {(and
therefore relatively econcmical) quantities halps to malntaln their lead role In reglonal distribution,
These wael l-astablished operations also have reilable Import connections, a criticat factor In a time
when rumored threats of forelgn coral export restrictions are regularly surfacing among domestic users,

The interview data (see Table 9-6 for select Interview detalls) indicate that there are a handful of
coral wholesalers in the management area who control most large-scaie Importation and distribution
functlons. One of the largest Is located in Florida, employs over 100 pecple, and has an anmusl total
sales figure of well over $1 mililon; howsver, coral-related income comprises only sight to ten per-
cent of this particular firm's gross Incame estimate, On the other hand, some smal! (largely two to
Thras person) wholesale businesses continue To survive, although their deslings In coral appear to be
declining, both In absolute quantity and as a percentags of annua! firm [ncame.

Most retall outlets surveyed reportedly darive a smail portion of thelr sales Income (generally, less
than 15 parcent) from coral product trade, Gift shops in particular tend to deal In only a few pieces
of polished coral or coral jewairy sattings at any one time 2nd seldom import those directly, Not
surprisingly, those firms seiling directiy to the publlc and which regularly impert from abroad main-
tain more extensive stock levels and estimate higher coral-related incame contributions.
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TABLE 9-6.

STATE/FIRH CODC

1. “florida
A,

2. Texas

3. Mississippdl
A,

4. toulslana
A,

5. North
Carclina

6. Georgia
A,

the ttanagement Area, April 1979.

TYPE

Small
whelesaler

Medium-sized
wholesaler

Large
retaller

Retatl shop

Limited wholesale;
same retall :

Gift shop

Retait shop

Retail shop

Retatl curie
shap

Retall gift
shop

Retall gift
shop

Retall gift

rhan

AGE

0

nfa

40

11

nfa

18

nfa

212

nfa = not avallsble or not applicablin,

ESTIMATED SALES IHCOME

TOTAL

$60-100,000

n/a

over $1 mil1lion

$340,000

nfa

$100,000

nfa

nfa

$130,000

n/a

$20,000

nfa

CORAL
RELATED

1%

nfa

8-10%

0%

miniscule

2

251

1z

1%

1.9

16-152

CORAL IMPORTATION
DETAILS

g95% Philippines;
5T Haiti

5% Phil ippines
China & Halti

Philippines
{430,000 worth
per annum)

1002 Philippine
{315,000/ year)

none since 1977

none; via whole-
saler

24 foreign coun-
tries;: mainly
India & Pacific

Polished settings
{eq. 1taly}

None direct (via
whotesaler

none direct (via
wholesaler)

none direct (via
wholesaler)

none direct {vla
wholesaler)

PRIMARY MARKET

Florida gift
shops

Retail outlets;
0% in-state;
50% out-of-state

MNorida and
southeast USA

Florida tourist

mainly in-state

tocal tourism

other retalilers;
tourists

Tocal

bocal

local

50% Tocal; 50%
tourist

tocal tourism

Selected data from interviews with coral wholesalers and retailers in

EMPLOYEES
SEA-
NORMAL, SONAL  OTHER REMARKS
2-3 --
15 -
100+ -- Wholesate seashell
priented firm
5-6 15-18
1] -
2 8
3 6
H -- Coral jewelry mainly
n/a Coral jewelry only
? -
2 -- Coral necktaces and
custom jewelry
4 -




The primary Import source for wholesalers and retailers alike continues to be the Paciflic region, with
most coral products originating In the Indlan Ocean and Phillppines vicinltles, Custom-ordered cases
are exported to the Unlted States by boat for destinations at select west coast, Gulf and south
Atlantic ports of entry, with the exception of special place orders and already pollshed Jewalry set-
tings. Miami Is the study area's primary of floading point. Coral normal iy arrives In Its raw (or at
most minimally cleaned) form, thus ascaping import dutles., Occaslonal ly, import crates contailn
verious comblnations of shells and coral mixed together, Wholesalers In Florlda either do thelr own
cleaning prior to distribution, or else resel) unprocessad coral cases to smal ler wholesalers and
retallers who, In turn, prepare products for sale themsalwes, Ths technology of processing Is falrly
simpiistic and relativaly Inexpansive, Dspending upon the particular retall market destined fo be
served, coral is offered for sale elther as unmounted pieces, or in a variety of more stylized (s.g.,
potished, inlald, etc.,} product forms,

Income generated from corat sales varles according to volume and the type of coral sold. Corals vary

in price depending on the species and size of the plece (see Table 9=7 and taxt). An aesthetic factor
I's doubtless also i{nvolved in price setting. Generaliy, wholasale prices are marked up two or three
timas over prices pald to collectors, with the latter recelving about $1.00 to $6.00 per plsce,

Highest prices are canmanded by selected pleces of elkhorn (Acropora paimata) and colonles removed

with bases Intact so they can be used as centerpleces or In aquaria (see also discussion In Section 8,2),

9.2 ODomestic Processing Sector

Most of the businesses Involved In coral Industries within the managemant arsa process their own
corals, because Imported corals are much cheapsr when raw +han when cleansd and bleached. In addl-
tion, processing of raw corals is a low technology activity, Thus, the domestic sector can process as
much of the resource as becames avallable to It. It Is expected that tha damestic sector will process
2 volume equal to OY plus imports.

9.3 International Trade

9.3.1 Present Status

The domestic coral Industry within the mansgement area Is supported by corals from the Paciflc, the
Mediterranean, and Halti. Alfhough a small percentage of the coral jewelry Is made from domestic pre=-
cious coral stocks in Hawall, al | other corals are foreign Imports. The results of a random sampiing
of ten dealers and Involces revealed that the Phillppines are the primary source of imports (Table 9-2),
Further discussion of coral Iimports and sales Is presented In Section 10.1.

Pacific corals are Imported primarily from the Philipplnes, where coral abundance and the costs of
iabor have combined to yisld much lower prices than existed in Fiorida before the coral law of 1976,
Table 9-9 identified the more caommonly Imported specles, Other econamic data on Phitippline imports
{smount and valua of corals on involces, relative Importance of Paclific corals to the Import market,
and the mean wholesale price of corals by species and size) are presented in Tables 9=7 to 9-1Q.
Wells {1981) reported over 1,6 milllon kgs of coral imported into the United States from the .
Philippines over the three-year perlod 1976 through 1978, Thess stony corals are primarily for sale
as curlos, Howaver, a recent interview with Philippine of ficlals indlcates that the Philipplnes have
restricted coral exparts (Philippine Embassy, 1979}. A sma!l amount of coral remains avaliable but -
may be |imited to that already harvested,

Med| terranean corals, red corals (Coralllum rubrum} from italy and "the Mediterranean Saa" ware sesn
in sevaral Fiorlda, Georgla, and Maryland Jewelry stores as polished beads for bracelets, necklaces,
rings, and earrings.
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Table 9=7., Wholesale price |ists for Caribbsan corals fram domestic or Haltian waters based on 1972
and 1975 invoices reviewsd during Informal Interviews of Florida shell shop personnel,

Elkhorn coral, Acropora palmata 15 cm pleces $ 1.50 to0 $ 3.00
35 om plecas 5,00 to 10,00
60 cm pieces 10.00 to 21.00

Fire coral, Millepora alclcornls 15 cm piaces § 1,00 to § 3.00

.50 cm pleces 9,50 to 19,00

Lettuce coral, Agaricla agaricites 15 cm pleces § 1,00 to § 3.00

. 46 om pleces 10.00 to 20.00

Eye coral, Ocullna arbuscula 15 cm pleces $ 1,00 to § 3,00
Braln coral (includes Dichocoenta, Small pleces 6 to 8 om In diameter § 4.00 to $9.00,

Diplorla, Meandrins, Montastraea)

Plllar coral, Dendrogyra cylindrus 15 cm pleces § 1,50 t0 § 3.00
30-63 cm pleces 4.50 to 23,00

Other Caribbean corals that sporadical ly appearad In the marketplace In simllar price ranges werae:

Flattened pieces of low braln coral, Diploria cljvosa
Eye coral, Dichocosnla stokes!!

Delicate finger coral, Poritles furcata

Regular finger coral, Poritles poritlaes

Star coral, Eusmllla tastigiata

Encrusting flre cora!, Millepora compianata

Atlantic cluster coral, Ocullna diffusa

Moon coral, Colpophyllla natans

Stump coral, Solenastrea hyades

Source: Thomas, 1979, personal communication,

Tabie 3«8. Compllation of dealer Involce data for corals Imported Into Miam!, Florlda, between
October 1976 and October 1978 by Ten dealars.

Paritod
Dealer Totat Invoices Coral Involces Coral invoices Covered by
Involces w/Coral fram Phillpplnas from Haltl Involces
1 46 14 11 3 4/3/76 - 9/4/78
2 39 8 .8 0 2/8/77 - 9/21/18
3 103 8 8 0 May 1977 - 9/13/78
4 58 21 20 1 412717 - 9/19/78
5 57 12 11 1 -
6 20 1 9 2 12/21/76 - 4/4/78
7 23 7 5 2 -
8 23 2 2 0 10/11/76 - 9/1/18
9 3 14 10 4 10/11/76 = 10/15/78
10 59 22 22 0 6/29/17 - 10/31/78

Proportional value of Paciflc coral to other |tems (shel Is, curios, etc.) on the Involces:

range = 23 to 100 percent
msan - 59 percent
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Haltlan corals represent the anly signlflcant recent source of Atlantic species fo the domestic

market. However, as shown in Table 9-8, domestlic imports fram Halti have besn greatly curtailed by a
1976 Haltian govarmment ban on export of corals. Hence, although an Industry of col lection and ship-
ment thrived with the closure of Flarida grounds, there i1s currently no tegal coral fishery In Halti,

Tabla 9=9, Paclfic corals imported from the Philippines Into the Unltad Statas,

Finger: Acropora ml | lepora
Branch: Acropora arcuata
Brush: Acropora vaughanl
Cluster: Pocl i lopora verrucosa
Lace: Pocl | lopora danse
Organ Pipe: Tublpora musica
Birdnest: Seriatopora compresca
Biue: Favnna‘!gggpani

Bowl: "Parahalomltrs phillppensis
Caullflowar: Pocl | iopora sp.
Catspaw: Unknown

Mushroom: Fungis sp.

Table 9-10, Quantity and value of imported corals as llsted on 15 Involces on flle with the U.S.
Flsh and Wildlifa Sarvice in Miami, Fiorida. Involces cover 1376 to 1979,

Inv. ¥ Piaces of Coral Dollar Yalue Yalue per Piece
1 11,609 $2,347.80 $0.20
2 20,360 2,168.80 0,11
3 10,555 1,603.45 0.15
4 3,402 703,43 0.21
5 4,465 6,35 0.16
-] 23,315 3,687.80 0,16
7 34,422 3,286,40 .09
8 9,802 2,520,485 0.26
9 17,602 1,828.25 0.10

10 11,236 1,848,52 0.16

11 9,554 1,909,05 0.20

12 15,456 4,509,05 0.29

13 10,187 ] 1,678,.50 0.16

14 13,750 1,574,50 Q11

15 3,446 1,143.45 0.33
TOTALS 199,161 $31,526,15

Mean price/plece for al} invelces = $0.16

Source: Thomas, 1979, personal communication.
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9.3,2 Future Projections

With the severe decline of Phllipplne and closure of Haltian stocks to exports, the sources of most
corals sold In The managemant area are apparently no |onger avalleble. The most likely result of
these export laws wlll be a shift to undeveioped markets alsewhere In the Pacific and/or Caribbean,
Increased poaching pressure on domestic stocks may also occur |f foreign stocks can not support

demand. In addition, if foreign supp!ies are severely restricted, there Is a large potential for
Increased pressure to harvest domestic corals,
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10,0 DESCRIPTION OF BUSINESSES, MARKETS, AND ASSOCIATED ORGANIZATIONS WITH THE RESOURCE

10,1 Relationships Among Harvesting, Brokerlng, and Processling Sectors

The harvesters and nonconsumptive users were described In Section 9,0, The commercial domestic har—
vest has been described as small with the product used largely In the scientiflc and educational field
or In the aquarium trade.

In the aquarium trade, the live product is usually sold to retall aquarium shops by wholesalers, Some
diver-col lactors who provide spacimens to blological supply houses and pharmaceutical campanies in the
sclentific and educational use, also serve as wholesalers,

So far as Is known, the spacimen stony corais in shell shops is imported. It Is conceivable that some
s takan from the FCZ off Florida and sold in violatlon of state law, but the extent of this is prob-
ably smali, ’

From conversations with Florida coral distributors and retallers, It seams that many corai-assoclated
businesses situasted out-of-state annuaily make a vacation trek southward (during thelr otf ssason), at
which time bulk supplles of coral and shells are purchased. In addition, so-called coral Yjobbers™
originating in Florida are also known to conduct wholesale marketing tours in south Attantic coastal
resort areas and cities on a regular basis. Very few Florida-based wholesalers of fer targe ordear
shipment/delivery services themse!ves.

Parhaps the most significant business trends in this user group relate to a gradual movement out of

wholasaling functions accompanied by the expanded stockpiling of coral products to support ratailing
operations. In part, thls reflects an undercurrent of susplecion - particularily by major wholesalers
- that exlsting foreign supplies may soon dry up campletely. Consequently, bulk coral suppllies are

reported |y In some Instances being Increased to last at laast two to Three years. Most smali ratail
firm respondents, howavar, even those Importing coral directly, exprassed |ittie concern over supply
endangerment and to date have encountered no problems (except for steep price rises) In getting most
all coral species they require,

In Florida Itsaelf, the coral merchandlsing market has had severai years to adjust to the 1976 law pro-
hibiting most taking in state watars and possession of most uncurad spocimens. While it is likely
that certain wholesalers and retailers (especial ly one~person operators) may have left the coral
marketing sector in the interim, no drastic alterations In business entry or exIt rates have yet been
reported. Most firms appear to have campensated for the ioss of an easlly accessibie domestic fishery
by increasing foreign Importation and expanding the scale of thelr sea shel!l sales capacl ty,

The relationshlp among the nonconsumptive users s less clearly defined due to the absence of a
tangible product following a trade route. Individials who patronize charter boats and dijve shops may
cambine thelr coral watching with other recreational activities such as tishing or phatography,

In addition to the user groups described above, one othar Industry sector Is tndirectly dependent upon
the management of |lving coral assemblages for econamic revenue. The Newfound Harbor Marine Institute
(NHMI) operation at Big Pline Key - a private, nonprofit, scientific and educational, and recreational
organization, - offers one of the most comprehensive marine education opportunities in the entire
Florida Keys. Founded in 1966, NHMI|'s diverse yaar-round programmatic of ferings range from summer
camp, research, and communlty educaticon efforts, to workshops and intern programs for both students
and teachers at all Instructiona) leve!s, Spacial emphasis on maost NHM) programs 1s placed on corzls
and coral reef resources (Becker, 1979, personal communicatlon).

Nearly al! NHMI programs eventually focus upon the nearby Looe Key coral reef's ecosystem as well as
other assemblages |ocated in the genaral vicinity, The opportunity to make day=long diving trips out
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to coral habitat areas for aducational, recreational and scientic purposes is undoubtedly a key fac-
tor In NHMI success and expansion over the last 13 years. Clearly, & substantial portion of their
opsrating income [s dependent upon contlnued access to, and cautious _ac'rlvl'ry in and around, thriving
coral concentratlons.

10.2 Cooperatives and Associations

Collectors of tropicat reef fishes, both professional and amateur, utilize the coral reefs as a habi-
tat source for spscimens. Many of the protessionzls are members of the Florida Marine Llfa
Association; howaver, almost all market thelr catch independentiy as wholesalers,

Amateur col lectors may often be members of tropical sguarium societlies which sponsor fleld collecting
trips to coral reef areas,

There are also local and statewlde associations of charterboat operators, divers, and recreztjonal and
commercial flshermen. All of these may be at some time nonconsumptive users of the coral reefs,

10.3 Labor Ogganlzuﬂons

Survey respondents reported no formal affiliations with any state, regional, or national labor
organizations, Along with the apparentiy deliberate preterence for nonunionized labor by firm owners,
this finding refiects the predominately small size of coral resource~associated businesses located
within the management area.

10.4 Foraign Investment

In the sense of tThera being parent companles based outside the United States which own, or substan
tial ly control, domestic, commercial enterprises assoclated with coral rescurces, no evidence of
foreign Investment has been determined.



11,0 DESCRIPTION OF THE SOC)AL AND CULTURAL FRAMEWORK OF USER GROUPS AND THEIR COMMUNITIES

As described above In prevlous sections, there is not a direct cora! fishery nor any assoclated
Industries that rely upon harvested domestic corais as a major Income source. Therefors, Instead of
discussing the social and cultural characteristics of coral flshermen, Section 11.0 is necessari|y
redirected toward the various users of the resource (divers and snorkelers, dive shops, shel | shops,
visitors fo coral assemblages, e.g., party bosts, troplcal specimen collactors, shell col lectors,
lobster fishermen) and the general popuiation of The coastal area, In !leu of tabulating data on all
counties In the management araa, 15 representative coastal counties near Onslow Bay {(North Caroclina),
Gray's Reef (South Carolina and Georgia), the Florida reef tract (Florida), the Florida Middle Grounds
{Florida), the topographic highs and corals of the eastern Gulf of Mexico (Alabama, Mississippl,
Loutsiana, and Texas), and the Flower Garden Banks (Loulsiana and Texas), have been selected {Figure
11-1), Extrapolations of these data to all| coral users or to al! coastal counties In the managemant
area must be made with caution,

LIttie detailed Information exists focusing on the soclo—cultural framework of coral user groups. None-
theless, this saction of the plan can, to a limited extent, describe these groups and outllne relevant
social statistics. For example, the significance of SCUBA divers and snorkelers 1s portrayed In Table
11-1, Clearly, portions of the management area, espoclal ly those near corals, are favorlte destina—
tions of diving enthusiasts, Supportive users and Industries such as dive shops, shetl shops, charter
boats, and The hotel/restaurant trade also benefit aconomical iy from the attract iveness of coral areas
to tourists. Troplcal specimen c¢ollection, an Industry valued in excess of one mil lion doliars
annually in Florida (Bright and Jasp, In press), relles heavily upon reef fishes,

The following discussions must also be qualified to reflect the relationship between the general popu-
latlon of the coastal counties and coral user groups; dlrect paralials are difficult to estabiish,
Secondly, many users may not |ive In the coastal counties, Mertens (1977), for exampie, found that
only four percent of 191 respondents to & charter fishermen survey In Texas resided in coastal
counties, excluding Houston in Harrls County. Some businesses indirectiy dependent upon coral, a.g.,
hotel owners nesr the Florlda reef tract, may never visit the corals personally. Other users may
derive only a portion of their total gross Income from coral-related activities yet visit coral
assemblages regularly,

1.1 Ethnic Character, Family Structure, and Community Organization

11,141 Ethnic Character

The ethnic character of the general population withln states bordering the management ares is Included
in the 1970 Census of Population campiled by the U.S, Department of Labor. Generally, the populations
in the 13 selected coastal counties are American—born and white (Table 11-2). The ethnic mix varies
between states wlth blacks, Cubans, and Mexlcans camprising most of the minority populations in South
Carolina/Georgla, Florida, and Texas, respectively, Populations of French descent are uniquely common
I'n the delta reglon of Loulsiana,

Speclfic Informatlon on the ethnlc charcter of most coral user groups Is lacking. Many users are
tourists originating trom outside the state (e.g., divers visiting the Florida Keys Isee Skin Diver
Magazine, 19791) or outslde the coastal county (e.g., charterboat passengers [see Ditton, et al,,
1978]). Hence, county ethniclty data in Table 11-2 may not accurately porfray some user groups.
Furthermore the ethnic character of the tourists has not yet been assessed. Unfortunately, there have
been no user group studles that ldentify both origin 2nd destination.

Based upon |imited observations and informal interviews, many Florida shell shops (retall sales of

shells, corats, and other 1tems} appear fo be owned, manmged, and/or operated by American white
familles. Collectors of the shells and corals may be members of a minority or national group other
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1, Onslow Co., N.C. 8. Pasco Co., Fla.

2. Beaufart Co., S.C. 9, Franklin Co., Fla.

3. Chatham Co., Ga. 10. Baldwin Co., Al.

4. Palm Beach Co., Fla. 11. Jackson Co., Miss.

5. Dade.Co., Fla. 12. Terrebonne Co., La.

6. Monroe Co., Fla. 13. Jefferson Co., Tx. A
7 14. Galveston Co., Tx. Axg;c

Pinellas Co., Fla.
: : 15. B8razoria Co., Tx.

gy

f:':-.'!'_l

FIGURE 11-1. Coastal counties in the states under Gulf of Mexico and South Atlantic Fishery Management Council
jurisdiction that are summarized in Sections 11.i-iii on social and cultural characteristics.




Table 11=1. A Skin Diver Magazine national poil of 2,451 subscribers {1,424 responses) ravealed the
following breakdown by state of where readers travel for out of state diving trips.
Based on multiple answers (adapted from Skin Diver Magazine, 1979),

DESTINATION PERCENT WHQ TRAVELED
= 1n management area
Florlda coast 32.9
Florida Keys - 35.6
Texas . 6.3
. North Carolina 4.1
- outside management area
Callfornia = south 14,6
= north 6.2
- pffshore . 8,8
New Jersay 9.9
Wisconsin Sed
New York 7.2
Michigan Sa1
Rhode Island 5.4
illinois ‘ 3.0
Massachusetts Sl
Connect icut ’ 2.5
Malne 1.8
Washington 3.3
- other* 20.2

(inslde or outside management area)
Total Nationwlde Percent Traveling Out-of-State on Dive Trips Annual ly 38.8

* Destination not state-speclfic, e.g., "to Great Lakes" or "to Guif of Maxicom

than American white, ©.g., Philippine coral co!lectors, Cuban shell collectors. Similarly, dive
shops are mostly white-owned throughout the Florida Keys. Reviews of historical records, ledgers, and
books In the south Florida area revealed that American blacks, Cubans, Bahamians, and Haitlans wars
active to varying extents In legally harvesting corals within the flshery conservation zone batwaen
1890 and 1970,

Monroe and Dade Countles In Florida adjacent to the reef tract and corai-reinted Industries, Include
several ethnic or mlnority groups (see Table 11-2}. The 1970 population of 52,586 in Monroe County
Included 4,222 blacks (elght perceat) and 5,650 residents with Spanish surnames (eleven parcent),
Dade County Iincludes a higher percentage of ethnics, primarily of Cuban descent.

Among spiny lobster fishermen In Florida, data on state ticenses granted in 1977 to 1978 show 24.1 per-
cent of the 1,701 licensees to have a Spanish surname; In 1965 to 1966, the seasonal percentage was
only 8,2 percent (Centaur Associates, lnc., 1979). Most licensees lived and fished In the Miam!,
Marathon, and Key Wast areas of Dade and Monroe Counties,



Table 11-2. General population ethnic characteristics for 15 coastal counties ad jacent to the FCZ,

COUNTY, STATE

Onsiow, North Carolina
Beautort, South Carclina
Chatham, Georgia

Paim Beach, Florida
Dade, Florida

Monroe, Florida

Pinel las, Florida
Pasco, Florida
Franklin, Florida
Baldwin, Alabama
Jackson, Mississlppi
Terrebonne, Loulsiana
Jof ferson, Texas
Galveston, Texas
Brazoria, Texas

COUNTY POPULATION
TOTAL DENS I TY/mi 2

103,126
51,136
187,767
348,753
1,267,792
52,586
522,329
75,955
7,065
59,382
87,975
76,049
244,773
169,812
108,312

134.8
88.3
421.9
172.4
620.9
50.9
1,971
102.4
13.2
37.6
119.5
55.6
257.4
425.6
76.1

WHITE

86,516
33,864
123,295
286,460
1,071,662
42,690
478,043
71,924
5,730
48,650
13,547
62,251
183,100
135,480
97,685

BLACK

15,180
16,868
63,676
61,015
189,666
4,222
42,765
3,781
1,323
10,569
14,258
11,423
61,064
33,314
10,137

Source: Adapted fram U.S. Department of Commerce, 1973 - Tables 9, 34, and 43.

OTHER

1,430
424
796

1,278

6,464
674

1,524
250

12
163
170

2,315
608

1,018
430

PERCENT
FOREIGN
BORN

0.9
0.4
1.2
2.7
1.5

Table 11-3, General population characteristics reiated to family structure of people in 15 coastai
counties from North Carclina to Texas,

COUNTY, STATE

Onslow, North Carolina
Beaufort, South Carclina
Chatham, Georgia

Paim Beach, Florida
Dade, Florlida

Monroa, Florlida
Pinellas, Florida
Pasco, Florlda
fFrankiin, Florida
Baldwin, Atabama
Jackson, Mississippi
Terrebonne, Louisiana
Jef farson, Texas
Galveston, Texas
Brazoria, Texas

TOTAL

POPULAT 1 ON

103,126
51,136
187,767
348,753
1,267,792
52,586
522,329
75,955
7,065
59,382
87,975
76,049
244,773
169,812
108,312

TOTAL

PEQPLE IN
HOUS EHOLDS

77,409
41,579
182,92%
342,380
1,244,357
48,549
513,834
74,589
7,057
58,772
87,458
15,768
241,239
167,346
104,016

MALE

63,667
29,517
89,940
166,382
602,095
28,181
240,387
36,387
3,4
29,032
43,898
37,822
118,638
82,884
56,357

Source: Adapted from U.S. Department of Commerce, 1973 - Tables 9, 34, and 36.
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FEMALE

39,459
21,619
97,827

182,371

665,697
24,405

281,932
39,118

3,636
30,350
44,077
38,227

126,090
86,928
51,955



11,1.,2 Family Structure

The only Information avallable on family structure psrtalns to the general population, summarized nere
for 15 coastal counties (Tabte 11-3)., Those census data show over 90 psrcent of the citizens to be
living In households in all counties except Onslow, North Carolina, and Beaufort, South Carolina, In
Dade and Monroe Counties, Florida, the 1970 Census of Poputation Iisted 329.695 and 13,565 familles or
maan family slzes of 3.8 and 3,9, respectively,

FPopulation ratios of males to females vary between counties but fall within national ranges; females
stightly outnumber males (Table 11-3), Among divers, 90,2 percent of the respondants to a natlonal

survey were male (5kin Diver Magazine, 1979). Nearly hait (49,4 percant) of those same respondents
ware married, 42,4 percent single, and B,2 percent wldowsd or dlvorced.

The 1970 Census of Population also tabulated indicators of econcmic wal I=baing on & county basis,.
These data are summarized in Table 11=4 for the 15-county sample and presented in greater depth for
Dade and Monroe Countles (near the Fiorida reef tract) In Table 11=5, Table 11-6§ I1sts the househo {4
incomes of dlvers (SCUBA and snorkel) fram the 1979 nationwide survey. Over 64 parcent of the
recreational diver respondents were members of households earning over $20,000 per year whlle nearly
30 percent made more than $35,000 annually, Among charterboat clients in Texas, Mertens (1977}
reported that 78 percent earned ovar 320,000 per year and 2! percent over $50,000; the average Incame
was 333,000. |Inferences to the various other coral user groups In this management area must be made
cautlously from the general informatlon presanted here,

Table 11-4. Median and per capita incomes In the 15 sample counties adjacent to the management area.

COUNTY, STATE MEDJAN INCOME (3} PER CAP{TA INCOME (%)
Onslow, North Carolfina 6,4 2,205
Beaufort, South Carolina 6,590 2,243
Chatham, Georgia 8,245 2,6M
Palm Beach, Florida 8,112 5,893
Dade, Florlida 9,245 3,467
Monrce, Florida 7,334 2,842
Plnal las, Florida 7,642 3,300
Pasco, Florlda 4,998 2,542
Franktin, Florida 4,338 1,654
Baldwin, Alabama 7,338 2,268
Jackson, Mississippl 8,548 - 2,528
Terrebonnse, Loulsiana 8,338 2,182
Jaf farson, Texas 9,024 2,928
Galveston, Texas 5,778 3,036
Brazoria, Texas 10,435 2,964

Source: Adaptad from Tables 44 and 124 fram U.S. Department of Commarce, 1973,



Table 11-5. Income breakdown for Monroe and Dade Counties, Florida, tor the total population,

PERCENT BY INCOME LEVEL DADE_COUNTY MONROE COUNTY

0o- 1,999 6.2 8.6
2,000 - 4,999 _ 15.8 20,5
5,000 - 6,999 13.0 _ 18.4
7,000 - 9,999 19,5 20.6
10,000 - 14,999 23.9 19.5
15,000 - 24,999 15.1 9.3
25,000 - 49,999 5.1 2.4
50,000 - more 1.3 0.6

Source: Adapted from U.S5, Department of Commerce, 1973.

Table 11-6, Household incame of divers responding to a natlonwide survey conducted for Skin Diver
Magazine (1979).

HOUSEHOLD INCOME BRACKET PERCENT OF RESPONDENTS

UNDER $8,000 5.3
8,000 - 9,99% 2.3
10,000 - 11,999 . 3.7
12,000 - 14,999 8.2
15,000 - 17,499 6.9
17,500 - 19,999 ' B.4
20,000 - 24,999 15,3
25,000 - 34,999 18.7
35,000 - and up 20.6

Median Househcld Income: $24,479
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11.1.3 Community Structure

Usar groups near coral rescurces include residents, In-state trevetars, and out-of-state tourists,
Areas of highast coral-related activity (fishing, diving, shall shops, etc.) range fram residential
communities with strong fishing Influences such as Marathon and Key West in Monroe County, Florida, to
tourlst/recreation centers |lke Key Largo. More Indirect cora! users such as commarcial fishing boats
tend to concentrate In the northern and eastern Gulf of Mexico {e.9., Apalachicols Bay and the Middie
Grounds) and off Georgia and South Carollna,

Throughout the management area, community structure dynamics reflect shlfts in business opportunitias
and econamic development. Many of those changes have occurred over the Iast census decade. Commun]ty
changes have been very evident in the popularized retirement centers in Dade, Pinsllas, and Pasco
counties In Florida (see median age data In Table 11-7), in Monroe County, The Key West population
decreased 18.8 percent between 1960 {33,956) and 1970 {27,563), due primarily to a decreased personns|
commitment at the military Instal lation. Marathon and Key Largo, although too smal! to be |lsted In
the 1960 census, contalned 4,397 and 2,866 people in 1970 and about 10,000 and 12,000, respactively In
1978 {(U.5. Department of Commerce, 1973; Key Largo, Florida, Chamber of Commerce, 1979, personal
communication; Marathon, Florida, Chamber of Commerce, 1979, personal communication).

Tabie 11-7, General age and education profiles for the tota! population of 15 coastal counties
ad jacant to the manaement area,

TOTAL AGE MED | AN MED |AN
COUNTY/STATE POPULAT | ON UNDER 18 18 - 65 65-0VER AGE SCHOOL YEARS

Cnsliow, North Carolina 103,126 313,249 67,555 2,322 211 12,1t
Beaufort, South Carollina 51,136 18,651 30,199 2,286 20,8 11.9
Chatham, Georgla 187,767 66,554 105,609 15,604 25.9 11.6
Patm Beach, Florida 348,753 103,547 184,791 60,415 35.5 12,2
Dade, Florida 1,267,792 370,656 724,419 172,717 34,2 12.0
Monroe, Florida 52,586 15,701 32,389 4,496 27.3 12,2
Pinel ias, Florida 522,329 120,167 248,239 153,923 48.1 12,1
Pasco, Florida 75,955 16,032 35,902 24,021 53,4 11.3
Franklin, Florlida 7,065 2,455 3,525 1,085 30.9 10.2
Baldwin, Alabama 59,382 22,047 31,002 6,333 27.7 11.0
Jackson, Mississippl 87,975 36,523 47,179 4,273 23.3 12.1
Terraebonne, Louisiana 76,049 33,543 38,622 3,884 21.5 9.8
Jef ferson, Texas 244,773 86,212 137,456 21,105 2841 11.8
Galveston, Texas 169,812 61,506 95,578 12,728 27.6 11,6
Brazoria, Texas 106,312 40,909 61,657 5,746 26.0 12.1

Source: Adapted from U.S. Department of Commerce, 1973 - Tables 35 and 120,



11,2 Age and -Educa'rlon Proflles

11.2.1 Age

Select county age profiles (Tabla 11=7) show median ages ranging from 20.8 to 53.4 in the 15 sample
countles, Not surprisingly, areas with aged retirement cammunitlies tended to be concentrated near
Miaml (Dade County) and Tampa-5t, Petersburg {Pasco and Pinel las Counties).

Detalled data on age distributlons of coral user groups in the management area, however, are | imiTed.

In the diving sector, 74.6 percent of the respondents to & natlorwide 1979 survey were younger than

35 years old (Table 11-8). Prochaska and Cate (1977), In a survey of commerclal fisherles boat cap-
+ains in Florida, calculated an average age of 48 years (Table 11-9), Ancther canvas by Mertens

{1977) of Texas charterboat fishermen revealed an average participant age of 45 years (range: 14 to 79);
74 percent of the respondents were between 30 and 59 years old.

Educationa! achlievement tables derived from the 1970 Census of Population show a rather unlform med|an
schoo! years-attendad figure ranging from 9.8 to 12.2 years {(Tabie 11=7). In the above-ment loned
diving sector, 72.7 percent of the respongents reportadiy had attended college or better {Table 1i-8),

Table 11-8. Age and aducation statistics for SCUBA and snorke! divers responding to a 5kin Diver
Magazine (1979) survey.

TOTAL
ASE RESPONDENTS
Under 18 years 2.0
18 = 24 27.9
25 - 34 37,3
35 - 49 20,7
50 - 64 4.7
65+ 0.4
Msdian Age: 28,0 years
Average Age: 29.5 yoars
EDUCATION

Grade School! 1.2
Attendad/Attending High School 10.9
Graduated High School 12,3
Attendad/Attending Cotllage 37.4
Graduated College 18.8
Fost-Graduate 19.4

75.6 parcent have attended college or batter
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Table 11=%, Age and education profiles for commercial flshery boat captalns in Florida,

AGE (yrs)
16 - 20 21 - 30 31 - 40 41 - 50 51 - 60 61-Over
DIstribution by age 4 7 18 24 ] 9
Yaars of schocl completed 12,7 12.5 11.8 . 1.2 1.6 8.7

11,3 Employment Opportunitises and Unemployment Rates

The economlc structure of the sampie of coastal counties In *he management area varles greatiy, as
evidenced by incame levels and employment opportunitiss (see Tables 11=4 and 11=10). Generat ly, the
1970 data aggregated in those Tables disguise the fact that great dlfferences in the employment market
exist between counties. Urbanlzed areas such as Chatham, Palm Beach, Dade, Galveston, and Brazoria
Counties, have considerably greater employment opportunlties than semirural or rural areas |ike
Gnslow, Monroe, and Terrebonne Counties. Conversely, commercial fishing jobs are far less numerous In
urban areas (Dade County - 552 positions in 1975 or less than 0.1 percent of the work force), than in
more rural areas (Monroa County - 3,096 positions In 1975 or 13,6 percent of the total work torce)
(Table 11-11), And, as notaed above, these same fisheries positions normally result in expanded
employment in related sectors (restaurants, supplles, etc,} through the so-called "multiplier affect."

Employment trends (1971 to 1975) in flshing and all other sectors of the econamy are prasented In
Table 11-11. The data show that in cammercial fishing total employment has decressed in Dade County,
Florlda, since 1973 (-37.6 parcent) and Increased slightiy In Monroe County (+6.6 percent), Total
numbers of proprietors and employses have risen marginal ly and decreased slightty, respact ively, over
that same time pariod. Ditton, et al. (1978) identified 88 charterboat businesses In the coastal
countles of Texas, with concentrations In the Port Aransas {Nusces County) and Freeport (Brazoria
County) regfons. In the spiny |obster fishery, the number of !icensees increased B0 parcent between .
1971 (1,149) and 1975 (2,067} (Centaur Assoclates, inc,, 1979},

Unemployment rates *hroughout most of the management area have paralleled national trends (Tables
11-10 and 11-12), For example, Florida data in Table 11-12 show the seasonal! progression in unemploy=
ment with highest rates In the first quarter. Since no single unempioyment rate cen reailstically be
applied to the coral fishery, no comparison is made batween different fisherias,

In the Texas charterboat user sector, customer demand Is concentrated In the summer menths, especially
June to August (Ditton, et al., 1978). The Iobster fishery Is seasonal, peaking between August and
November (Centaur Assoclates, Inc., 1979)., Most other coral user groups are tourist related and
theretore paraliel the peak tourist seasons in winter and spring. Tropical fish and shell coliecting
users may operate year round but weather patterns often limit dive time In winter months., Thase
seasonal trends may have important repercussions on such Indlrectiy related user groups as hotels,
restaurants, and flshing tackie suppliers.

11.4 Recreational Users

As noted in Sections 11.1 to 11.3, recreational activity Is the major use ot coral and coral reef
resources, Major participants are dlvers (SCUBA and snorkelers), glass-bottom boats, charterboats,
and others, Where possible, data on each group is summarized beiow. Supplementary Infarmation on
marine recreation Is also of fered as an Introductory note,
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Tabie 11-10. Employment and unemployment data from Table 44 of the 1970 Census of Population for
15 coastal counties,

UNEMP{.OYMENT RATE FOR

COUNTY, STATE NONWORKER: WORKER RATIO CIViL 1LABOR FORCE
Onstow, North Carolina 0.88 6.5
Beaufort, South Carolina 1,07 5.4
Chatham, Georgla 1.49 4.3
Palm Beach, Florida 1,53 3.0
Dada, Florida 1.32 : 3.5
Monroe, Florida 1.29 4,3
Pinel las, Florida 2.00 3.5
Pasco, Florlda 2.90 4,8
Franklin, Florida 1.70 3.7
Baldwin, Alabama 1,74 4,3
Jackson, Mississippl 1.70 4.6
Terrebonne, Louisiana 2.15 3.3
Jaf ferson, Texas 1.57 4.3
Gaiveston, Texas 1,46 3,7
Brazoria, Texas 1.61 2,9

Source; Adapted from U.5. Dspartment of Commarce, 1973,

Taple 11-11, Popuiation and employment trends in Dade and Monroe Counties, Florida,

DADE COUNTY MONROE COUNTY
1971 1973 1975 1971 1973 1975
l. Population' 1,301,700 1,371,400 1,438,600 52,300 53,900 51,400
Il. Employment (total)’ 625,813 714,957 676,577 23,530 24,138 22,699
Proprietors! 45,106 46,811 46,983 2,437 2,531 2,542
Farm 762 741 699 6 6 6
Nontarm 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
Nonfarm 576,217 663,530 626,169 21,008 21,602 20,123
Government 75,549 83,787 96,643 10,603 9,242 8,142
Private 500,668 579,743 529,526 10,485 12,360 11,981
1f. Commercial Flshermen? 531 885 552 2,060 2,904 3,096
Regular- 106 99 65 448 599 796
Casuald 30 45 18 114 33 544
Crew 386 741 469 1,498 1,967 1,756

Obtained from U,5. Department of Commerce, Bureau of Economic Analysis, Regional Econamic (nformation
System.

Chtalned from U.5. Department of Commerce, National Marine Fisheries Service, unpublished data.

Regular figshermen are deflned as those earning 50 percent or more of their incame from fishing,
while casual fishermen earn less than 50 percent of their ITncome from fishling.

Source: Adapted from Centaur Assoclates, Inc,, 1979.
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Table 11-12, Unemployment rates for Dade and Monroe Counties and the State of Florida at two-year

Intervais,
PERCENTAGE UNEMPLOYMENT
QUARTER Annual
Area/Year First Second Third Fourth Average
Dade County - 197 5.2
1973 . - 4.1
1975 11.5 13.5 12.9 . 12.2 12.6
1977 10.0 9.4 8,1 8.1 8,9
Monroe County - 1971 2.8
1973 3.8
1975 10.4 10.6 9.5 10.4 10.2
1977 11,0 8.7 7.3 8.4 8.9
Florida = 1971 4.9
1973 5.3
1975 10,2 11,2 10.9 10.4 10,7
1977 9.4 8.9 7.6 7.4 8.2

Source: Adapted from Florida Division of Employment Security statistics.

Spacific data on recreational activities have been summarized in surveys conducted by the U,S. Fish
and Willdlife Service (U.S5. Department of the Interior, 1977). Both natlonal and state surveys apply
to recreation in general, not people identified as users of corals. Fram that research, Table 11-13
summarizes the sociceconomic structure of marine angiers in Florida and In the general management
area, Most users sre male, less than 40 years oid, and middle Income wage earners, although these
generalizations could be somewhat skewed since the survey population was of predominantiy middis
Income people, :

The occupational mix of recrestional anglers in the southeast has beaen shown by Horvath (1974) tc be
qulte diverse (Table 11-14), Over 90 percent of the respondent househo|d's members were employad,
with professional, management, and skli!ied crafts personnel numbering more than 36 percent of the

sample,

A Skin Diver Magazine (1979) natlonal reader survey addressed the issue of multiple diver activitias,
Including “reef exploration" and saveral others directly applicable to coral assemblages (Table
11-15), Nearly 94 percent of the respondents participated In "spacial interest underwater activities®
during the previous 12 months; almost 90 percent of the divers particlpated in other watersports.

Glass-bottom boat operators are restricted geographicaliy to areas ad jacent To shal low-water corals
- nameiy the Florida reef tract. Most of this type of sight-seeing use |s concentrated near Key
Largo, Florida, and the state park and marline sanctuary,

The charter and party boat industries are two quasi-racreational user groups that often utilize
fishery resources near corats. In 1970, an estimated 15 percent of the sport fishermen In the Gulf
region used a charter or party boat at laast once; charter feas exceeded $20 million {(Bureay of Sport
Fisheries and Wildilfe, 1972). These users also generate considerable Incane spinoft ef facts in tha
process of preparing for charterboat trips, especial ly where they remaln beyond one day, 8.« , CON~
sumption at hotels, restaurants, equipment shops, etc,
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Table 11=13, Socioeconamic dats on percent particlpation of marine recreational anglers In Florida
and in the management area general ly,

SOUTH ATLANTIC AND

AGE GROUP FLORIDA GULF OF MEXICO REGIONS
9 - 17 17.6 20.2
18 - 24 10.8 12.2
25 = 34 27.6 24.9
35 - 44 12,7 - 12.0
45 - 54 8.5 14.4
55 - 64 ) 13.4 10.3
65 - oldar __ 9.4 __6.0
100,0 100.0
SEX .
Male 73.4 T2.6
Femaie 26.6 27.4
100,0 100.0
1 NCOME
Under $2,000 6.6 9.4
$ 2,000 - 4,999 6.0 6.6
$ 5,000 - 7,499 4,7 T.7
$ 7,500 - 9,999 21.4 14.0
$10,000 - 14,999 21,8 17.2
$15,000 - 24,999 25,9 25.7
$25,000 -~ 34,999 12.1 13.9
$35,000 = 39,999 1.3 2.8
$50,000 - or more 0.2 2.7
100,0 100.0

Source: Adapted from U.S. Department of the Interior, 1977,

Table 11=14, Occupation distribution of marine recreational anglers In the southeast,

OCCUPATION PERCENT OF HOUSEHOLDS SURYVEYED

Protesslional
Technical
Manager-Foreman
Clerical

Sales

Service
Farmer=Rancher
Construction
Labhorsr

Skllled Crafts
Operative
Propristor

Student

Armed Forces
Retired - Full Time
Homemaker

Not In Labor Force
Qther

Sourcea: Adapted from Horvatch, 1974

13.9
6.8
11.4
3.4
5.8
5.6
3.1
6.2
3.9
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Becausa the many beneflits of recreational use are st least in part, Intanglbie commodi tles, they are
difflcult to assess objectively, Among others, they may be psychological (a desire for solftude),
emotlonal (the Thrill of catching a trophy fish), monetary (catch fish or enhance business
assoclations), or combinaticns of al ! three. Spaulding (1970), for example, ranked the "flshlng
experience® as the foremost reason why recreastional fishermen pursue their hobby. Charter flshermen
rank "having fun," "relaxation,” and "belng with friends®, as key ratlonales for chartering a day of
tIshing (Mertens, 1977}, As an exampie of the economlc worth values of these activities to the
“flishermen, Horvath {1974) noted a 1971 study that valued saltwater tishing benef!ts In southeastern
U.S. waters at §59.80 per fishing day.

Table 11-15, Particpation of divers In {1) related activities and (2) other water sports, based on
multiple answers (adapted from Skin Diver Magazine, 1979).

1« PARTICIPATION IN DIV ING=RELATED ACTIVITIES 3 TOTAL RES ENTS

General Recreation Bl.1
Reaf Exploration 48.1
Shel | Collecting 34,5
Spearfishing 32.5
Underwater Photography 29,7
Lobster or Abalone 32,3
Wreck Diving ’ 36.7
Cave Diving 11.7
Treasure Hunting 1.0
Troplcal Fish Collecting 5.8
Competitive Diving 3.4

2, PARTICIPATION IN OTHER WATER SPORTS

Flshlng . 73.2
Boating 71.9
Water Skilng 57.3
Salling 36.9
Surfing 9.4

11.5 Economic Dependence on Commerciai or Recreaticnal Fishing and Related Activitles

Within the management area, no one person or firmm s totally econamical ly dependent upon harvesting or
harvested corals. However, numerous businesses derlve signiflcant portions of thelr income from boat
rentals, gear sales, dive/boat trips, troplcal fish sales, shell/coral sales, and reiated hotels and
restaurants that cater to users of corals or coral reef resources.

A prime axampie of the dependence of an area upon coral rascurces is Key Large, Fiorida., Oue In large
part to the offshore reefs, John Pennekamp Coral Reaf State Park and Key Largo Marine Sanctuary, the
Key Largo vicinity supports 34 boat ramps, 22 marinas, 13 dive shops, and 22 dive boats; park faclli=
tiles alone can accanmodate up to 529 dive/snorkel/glass bottom boat customers per day {Office of
Coastal Zone Management, 1978)., In total, the State Park and Marine Sanctuary are vislted by wei i
ovar 400,000 users each year (Gillen, 1979, parsonal communication), many of whom spend at least
several days shopping In adjacent business districts, Simliar, though smal lar pockets of coral-related
industries exlst near Marathon and Key West, Fiorida. Although the total monetary banefit of thase
vislfors has nevar bsen assessed, It is undoubtedly very significant to local, county, and even state
econamy in Florida's casa, _
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Desplte the abéanm of a coral harvesting Industry, corais are dlirectly related to numerous commercial
¢isheries, Foremost among individual tisharies Is the spiny lobster In southern Florida, an Industry
that has an average annua! harvest value since 1972 of nearly $10 miilion (Centaur Assoclates, Inc.l.
Mackarel, yel lowtall snapper, and some grouper, are also taken from patch and cora! reef areas, On
hard grounds, sponges are collected for merket. Shrimp Is the major fishery fram soft bottom near Dry
Tortugas. Throughout many coral canmunities, troplcal fish consltitute ancther Important fishery.
The Marine Extension Service of Monroe County, Florida, in Key West, has estimated that tropical fish
represanted $389,979 In 1974 value to collectors. Thls is a jow sstimate of the real value since it
{s not retalt, and since |1 exciudss plants and invertabrates which the Florida Marine Life
Assoclmtion calculates to be worth about one milllon dollars, Within the purview of the Florida coral
law (see Section 7.4) and the Florlda Department of Natura! Resources, some troplecal fish collactors
alsc collect and sal! live and dried gorgonians (other than sea tans), for aquaria (Causey, 1979, per-
sonal communication; Feddern, 1979, persconal communication),

Many of these "coral uses" sxhibit no significant seasonal variation in popularity, Stlll, some
tisheries may be more econamical ly lucrative at some times (e.g., lobsters and shrimp}, and others
{e.g., troplcal fish) may be landed on a nearly year-round basis.

The nearby presence of domestlc corals also plays an important role in generating Interest in shell
shops throughout the management area but especially In the Florida Keys. Both tourlists and residents
purchase shells, corals, and other marine spacimens from the numercus smal | shops situated In coastal
aresas (see also discussion in Sectlon 10,1}, Although corals sold In these shops are nearly all
Imported (some gorgonians are collected and sold legally within the Florida coral law (Causey, 1973,
personal communication)), Interest Tn domestic corals may be a major reason for their popularity.

Glass-bottom boat proprletors depend hesvliiy upon coral raesources, although many owners alsc cperate
dive boats or work in unrelated flelds. Some boats charge $10 to $20 per person, take up to 125
pecpls par trip, and make an average of two or fhree trips per day to coral aress.

The Indirect economlc dependence of Florida Keys motel/hotel and restaurant owners on |lving coral
resources is enormous. Many such businesses are concentrated guite near to the of fshore corats of Key
Largo and Key West; a third area near Looe Key is currently expanding at a rapid rate. Elsewhere In
the management arsa, tourist-related enterprises abound but cater largely to parties other than corat.
enthusiasts, e.g., those seeking amusements, large clties, sports events, sun, fish, etc.

t1.6 Distribution of income Within the User Community

General distributions of Incame In communities which Inciude cora! users may be derived fraom census
and economics statistics maintained by the Bureaus of Census and Economlc Analysls, respectively,
within the U.5, Department of Commerce. At the county level, personal Income |s categorlized both by
type of payment {e.3., wage and salary, nonfarm proprietors, and othars) and by industry., Within the
latter class, private sector income In "wholesale and retail trade" and "services™ probably best
reflects income gensrated in shel| shops, restaurants, boating, and other coral user-reiated
businesses. A broad category termed "other" lncludes forestry, agriculture, and fisheries; In some -
coastal regions, such as Monrce County, Florida, tisherias may be assumed to contribute most of the
"other" Inccme due to the absence of much significant forestry and agriculture work,

In the two counties within the management area that are most dependent upon Tncame derived from coral
usars, "wholesale and retall trade" and "services" constitute the majorlty of earned personal Income
In the private sector (Table 11-16). Most of this Incame |15 pald by direct wages and salaries.
Government Incame Is also important to county econamies but 15 unlikely to be related to corals.
Government-gensrated monies to user groups via small business icans and tourist development may also
contribute to community Income sfructure. Between 1971 and 1975 income In the trade and services
classes has risen significantly,
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Table 1116, Personal Incame In Monroe and Dade Countles, Florida, by type of payment and type of
I'ndustry for 1371, 1973, and 1975.

DADE COUNTY MONROE COUNTY
197 1973 1975 9N 1973 1975
TYPE
Wege and Salary Disbursements 4,326,584 5,688,500 6,220,418 134,543 160,311 165,718
Other Labor income 230,874 322,955 395,070 3,569 5,118 6,454
Proprietorst Income 406,446 495,561 493,391 10,432 13,266 13,150
Farm. 37,782 40,409 37,558 111 152 182
Nonfarm 368,664 457,152 456,332 10,321 13,114 12,968
BY INDUSTRY
Farm 50,16 55,673 54,778 125 169 201
Nonfarm 4,913,188 6,453,343 7,054,601 148,419 178,526 185,121
Private 4,245,426 5,596,169 5,937,577 67,679 94,179 98,482
Manu facturlng 567,744 715,336 812,162 (D) (D) 5,773
Mining 14,989 25,645 30,623 (D) (D) (L)
Contract Construction 394,026 591,037 413,368 7,803 16,607 9,177
Wholesale and Retall Trade 1,013,386 1,306,572 1,452,621 21,844 27,340 32,385
Fin.,, Ins., and Real Estate 385,118 514,815 351,367 4,867 5,583 7,044
Trans,, Comm. and Pub, Utitlties 726,717 912,678 1,007,188 6,162 1,073 8,743
Services 1,130,407 1,445,715 1,648,874 20,986 27,617 31,304
Other! 13,039 20,3N 21,154 1,702 9,476 5,056
Government 667,762 - 857,174 1,117,024 80,650 84,347 85,639
Federal, Civilian 151,710 178,479 217,90 15,913 16,040 18,201
Federal, MiIitary 80,503 92,377 106,006 49,808 48,279 41,774
State and Local 435,549 586,318 793,117 14,929 20,029 26,664
TOTAL 4,963,904 6,509,016 7,109,379 148,544 178,695 185,522

(D) Not shown to avold disclosure of confidential information,

(L) Less than $50,000.

! Includas fisheries harvesting sactor,

Source: Adapted from Centaur Assoclates, Inc., 1979,
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12,0 OQPTIMUM Y(ELD

12.1 Problems in the Flshery

The Council has develcped management objectives and managemant measures to address the fol lowing
problems assoclatad with t+he coral resource.

(1) ODegradation of stocks through natural and man-made ocaurrences, -

Corals and coral reefs In the management unit are frequentiy plagu'od by a wide variety of Impacts, as
detalled In Sectlion 6,2.2, The cumulative affect of these stresses has apparently been a degradation
of stock size, areal distribution, and coral health general lys This problem hampers ef forts to study
the resource and to ascertaln |ts suitabllity for harvest, .

{(2) Limited sclentific Information on many specles and many sections of the management unlt, which
tncludes the Inabllity to assess the impact of coral harvest.

Tha aexisting biologlcal data presented In Section 5.4 show that thare is vary (Ittle Information on
growth, mortality, abundance, and recruitment for the management unlt. Thls Information or catch
offort from a directed fishery Is absolutely necessary to estimate MSY (and then OY) for sach spaci as,
Without this Information, estimated MS5Ys are uncalcutlable.

{3} Susceptibllity to stress because of many corals being located at the northern fIimit of their
distribution,

Many corals in the management unit are locatad at the northern end of thelr natural distributlons.
This means that they are subjectsd to water temperature extremes that stress them to the limit of
their abl 11ty to survive. n fact, In some Instances water temperature drops and/or other natural
occurrences {such as hurricanes}, have killed large segments of reefs in the managemant unit, These
natural stresses are uncontroilable by man. However, bescause of these natura! stresses, corals In the
management unlt are more susceptible to man-induced stresses.

(4) Inabllity of corals to escape stress because of thelr sedentary nature.

Corals, unllke finflsh, crustacesns, and most mollusks, cannot move to escape stress. Instead, the
polyps must retract, Resulting disruptlons In energy flow may interfere with noma! biological func=
tions such as reproduction and feeding.

(5) Complexity and Inconsisteancy of existing management regimes.

As summarized by Shilnn (1979b, and 1980}, the management area Is covered by numerous federal and state
authorities with Jurisdiction over coral and coral reef resources. Thls presents problems in over-
lapping authorlties {States, BLM, OCIM, FW5, etc.), differing reguiations (e.g., concerning tropical
fish collecting In Florida Keys parks, monuments, etc.), and more, The resulting regime ls complex,
burdensome, and inconsistent; a single coordinating authority such as NOAA may offer a solution via
the FMP within the mandate of the FIMA,

(6) Lack of adequate public understanding of the Importance of coral and coral reefs.

Dead coral is sold extenslively In the managemant area both for use as curlo [tems and aguarium
decorations, On the other hand, living coral Is Important both ecologlcal ly and econamically to the
management ares. Lliving coral provides habltat for many specles of finfish and shel ifish, Many of
these species are commercially valuable, Living coral also provides a major tourist attraction to
south Florida and to a lesser extent in other states,
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(7) Present lack of jurlsdiction over most coral and coral reefs by 2 federal agency which has tradi-
+ional ly exscuted authority and jurisdiction.

in a recent decislon (U.S. v. Alexander} the court ruled that the Bureau of Land Managament only had
authority fo manage corals threatened by oll lease operations., This daclslon has left the majority of
coral and coral reef resources In the FCZ unprotected and unmanaged by any federal regima., Much of
Florida Reef Tract trom American Shoal off Sugarloaf Key to Star Reef of f Key Largo lies In the FCZ,.
Thus, spectacular assemblages of corals are af forded |ittle protection from harvest and no protection
trom diliberate destruction by human activity. Florida law (see Section 7.4.2) allows possession of
cured coral after what can be an on=board process of bleaching and does not prohlbit the destruction
ot reefs beyond the territorial sea,

12,2 Recommended Management Qb jectives

12.2.1 Recommended General Management Objective

Optimize benaflts generated from the coral resource whlle conserving coral and coral reefs.

Thls Is both the short-term and long-term overal | objective of this fishery management plan, The
coral raesource In the FCZ of the Gulf of Mexico and South Atlantic Counclils s unique in the
continental Unlted States. Corals in the management area tend to be at the northern limit of thelr
range; thls makes thase corals more susceptibie to enviromental strasses than the same species
located in more tropical climates, The coral resource also mzkes a signiflcant contribution To the
aeconany In the management area. Additional ly, the presence of coral assemblages atiracts many
tourists to the area, Coral and coral reef assemblages also provide necessary habltat for many
valuable specles of shellfish and finfish,

12,2,2 Recommended Specific Management Objectives

The general objective Is, In affect, a statement of the concept of Optimum Yield as embodled Tn the
Flshery Conservation and Management Act, The specific management objectives recommsnded below apply
to coral and coral reef resources in the fishery conservation zone of the Gulf of Mexico and South
Atlantlc Fishery Management Councl s,

(1} Develop the scientific information necessary to determine the feasibllity and advllsablll‘ry of
harvest of coral,

As Is discussed in Section 5.4, the scientiflc data necessary to calculate rellable (or even adequate)
MSYs for coral and coral resources do not currently exlst, The MSY calculations (required by law}
shown In Secticon 5.4 are based upon data from incomparable areas and assumptions that render the
calculations completaely unreliable for guiding management unlt OY and harvest decisions. The Councils
Intend to develop the sclentific data necessary to determine the optimum fevel of harvest 1f any, comr
sistent with Iong-tarm conservation of the coral resource. Achlevement of this objective Involves
both the implementation of a monitoring system and a recanmendation o the National Marine Fishariss
Service (MMF5)} that coral research be glven priority.

This objective addresses problem (2) above,

(2) Minimize, as appropriate, adverse human Impacts on coral and coral reefs, . -
Because many corals In the management unit are at the northern limit of thelr distribution, they are
unusual ly susceptible to stress. By minimizing stress resulting fram controllable human activities,

the ef fects of natural impacts should be decreased.

This objective addresses problems (1}, (3}, and (4) above.
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(3) Provide, whers appropriate, for specia! management for coral habltat areas of particular concern
(HAPC),

Provide speclal mansgement measures for selected, locailzed coral areas which the Councils Identify
as sensltive, parﬂmlar'_ly signlficant, or susceptible to alther present or potential damage.,

This objective addresses problems (1), (3), and (4) above.

'(4) Increase public awareness of the Importance amd sensitivity of coral and coral reefs,

inform and educate the genera! public concerning the Iimportance of the coral resource In the main-
tenance of habltat for other fisheries and In the economic base of the states adJacent o the manage-
ment ares.

This objective addresses problem (6) above,

(53) Provide a coordlnated managemant regime for the consarvation of coral and coral reefs,

There presently exlists no consistent or unlform management of cora! and coral resfs In the FCZ,
Varlous agencies exercise responsibliity In (imited areas,

This objective addresses problems (1), (3), (4), (5), and (7) above,

12,2,3 Alternative Management Object]ves Considered But Not Recommended

Durlng the development of this FMP, the Counclls considered the following management objectives but,
for the reasons Indicated under each, did not recammand them at this time. !n some cases (rejected
objectives (2), (4), (5), (6), and (7)) the rejected objectives were reworded as recanmendad cbjec~
tives or included as management measwres.

(1) Allow unrestricted harvest of coral.

This objective Is not recommended because there are not enough sclentific data on the population dyna-
mics of the coral resource to determine the Impact of unrestricted harvest. Adopting this management
objective would serve to aggravate problems (1), (2) and {6) identifliad In Section 12.1.1 above.

This objJactive does not address any of the above problaems.

{2) Allow limlted harvest of corals while malntaining habltat and assthetlc values In corals' natural
anvironment,

This objective was moved and revised to objactives l(l) and (2),

This objective would address problems (2) and (6) but would aggravate problem (1),

(3) Protect corals from natural envirommental events.

This objective is not reconmended because this plan cannot change or influence natwal occurrences,

{4) Preserve coral and coral reefs,



This objective was moved and revised to objective (2) for two reasons, First, Just as data do not
axist to support unlimited harvest, data do not exist to support a total prohlbition of harvest or
impact. S5Second, total prohiblition of harvest or Impact on coral could cause severe econcmic Impact on
at least recreaticna! diving, fishing, commercial lobstering, and shrimping sectors,

This obJective addresses problems (1), (3) and (4) above, but wouid prevent addressing problems (2)
and (6),

{5) Parmit Iimlted harvast of corals for scientific/educational purposes.
This objective has been reworded and bacome Management Measures (1) and (2).
{6) Emphasize coral habltat management,

This objective was revised to objective (4).

(7) Establish 2 monltoring system capable of determining trends In the health and condition of vltal
coral resource areas,

Thls objective was eliminated after determined to be too costly.
(8) Establish a parmlt system for harvest of octocorals,

This objective 1s not recommended as a separate objective because It Is Included in spacific objective
number (1),

12.3 Description of Alternative Optimum Yields

12,3,1 Recommended

OY tor al| corals Is the level of harvest specified or as may ba authorized pursuant o the permitting
criteria established in this plan, Based on available data It |s *+he Councils' intent to allow the
axlsting lavel of legal, reported harvest consistent with the objectives of this plan.

OY for stony corals and sea fans Is to be zero (0) except as may be authorized for scientific and edu=
cational purposes. The current and expected level of harvest for this purpose |s estimated to be
about 140 kilograms per year,

0Y for octocorals. Is the amount of harvest which is authorized pursuant to this plan. !t is to be ali
octocorals (except sea fans) that are harvested by U,5, fishermen, Octocorais, except for sea fans,
are [dentified as presently being harvested wlthout apparent stock damage (Section 8.2.6), Present
and expected level of harvest 1s estimated to be about 5,845 colonies anmally, 1,463 of which come
from the FC2,

Because of the value of some specles of octocorals as a source of hormonas, there exists the potent ial
for locallzed or even wldespread overfishing (see Section 5.5). For thls reason, the Counclls are
proposing that the condltlon of the stocks and the harvest be monitored so that the Secretary may take
appropriate specified action should there be an impending threat of ovarfishing.

This Qptimum Yield is recanmended for several reasons. Flrst, bacause of their siow growth and value
In non-consumptive capaclties, stony corals and sea fans may be considered for practical purposes fo
be non-renewable resources which should not be harvested. Sacond, as Is discussed in Section 5,4.8,
there is not encugh knowledge of corals in the management unit fo calculate MSY., Therefore, permits
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are recommanded for scientiflc and educational harvest of prohibited spacies In order to help develop
the necessary information, as wall as to restrict the harvest. Third, there is a relativeiy small com-
merclal harvest of octocorsls now taking place, This FMP recognlizes and will allow thls harvest in
order To maintaln this Industry and gather the Information necessary to evaluate Its impact,

12,3.2 Alternative Optimum Yields Considered But Not Recommended

Establish a series of separate OYs for all| individual coral species or groups or separate
arass, N
This alternative would allow the Councils to recognize differences In the OYs for different spacles
of coral, However, It is not recanmended at this time because there are not encugh data fo calculate
MSY for each specles; reasonably speciflc OYs can not be astablished for all species bacause the
environmental consequances are not fully understood.

Establish a single OY that applies to all corals.
This alternative [s not recommended because different specles of coral have different growth,
reproduction, and mortallty rates, Thus, such species wlll have & different MSY. Using & single OY
for all coral species is therefore not sclentifical ly defensible and could lead to sericus overharvest
of some species whlle underutiliization of others.

Establish an OY of zerc (0) for all corais,
This alternative is not recanmended because there are not encugh data to suggest that it is necessary
or advisable at this time, [t is possible that under this alternative Incidental catch would be
prohiblted. This could cause serlous econamlc impact on some fishing activities, There is a small
exlsting fishery for octocorals whilch is sustainable through natural growth and recrul tment,

Set OY for rose coral at 100 kg (220 (bs) per year;

Set OY for gorgonlians (except sea fans) at 2,000 Individuals or 260 kg (527 lbs) per year;

S5et OY at zero (0) for all other corais.
While Industry sources Indicated that these amounts could be used each year, This alternative |s not
recommended at this time because data do not exlst to support these levels of OY, The growth of rose
coral Is not known and the resource could be damaged by overfishing. Octocorals, except for sea fans,
are general |y abundant and can sustain the present level of fishing.

Establish an OY of 1,483 colonlaes of nine species of Qctocorals.
This optlion was rejected becauss the current leve! of harvest glves no evidence ot overfishing of
stocks., These specles are difficult to identify so few Individuals would know +he species harvested.

Harvest is unrestricted 1n the terrlitorial sea.

12.4 Analysls of Beneflclal and Adverse Impacts of Potential Management Options

This sectlon and Section 12.5 evaluate economic, soclal, envirommental, and biological impacts of the
proposed and alternative management measures |Isted below and reiates the Councils! ratilonale for pro-
posing certalin measures and not proposing the alternatives. The sections fulflil the requlrements of
Executive Order 12291, The procedure used in astimating the Impacts Includes a systematic discussion
of both adopted and rejected management measures. The analysis Is based on the best avallable Infor-
mation In all Instances.
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Executive Order 12291 "Federai Regulation® establlshed guide!ines for promulgating new regulations and
reviewing existing regulations, Under these guldelines each agency, fo the extent paermitted by |aw,
is expectad to camply with the following requiraments: (1) administrative declsions shal| bes based on
adequate Information concerning the need for and consequences of proposed goverrment action; (2) regu-
latory action shal |l not be undertaken unless the potential baneflt to society for the regulation out-
welghs tha potentlal costs to society; (3) regulatory objactives shal | be chosen fo maximize the net
benefits to soclety; (4) among alternative approaches to any glven regulatory object ives, the alter-
native Invalving the least net cost to soclely shall be chosen; mnd (5) agencies shall set ragularly
priorities with the aim of maximlzing the aggregate net benefit to society, teking Inte account the
condition of the particular industries affacted by regulations, the condition of the national economy,
and other regulatory actions contemplated for The future.

in comp!lance with Executive Order 12291, the Department of Commerce (DOC) and the National Oceanic
and Atmospheric Administration (NOAA) require the preparation of a Regulatory impact Review (RIR) for
ali regulatory actlions which elther implement a new flshery management plan or signiticantly amond an
axisting plan, or may be significant in that they affect important DOC/NOAA policy concerns and ars
the object of public Intarest.

The RIR Is part of the process of developing and reviewing fishery management plans and is prepared by
the Reglonal Fishery Management Counclls with the assistance of the Natlonal Marine Fisheries Service
{NMFS), as necessary, The RIR provides a comprehens lve review of the level and |ncidence of impact
assoclated with the proposed or flinal regulatory actions. The analysis also provides & review of the
problems and pollcy objectives prompting the reguiatory proposals and an svaluation of the major
attarnatives that could be used to solve probiems. The purpose of the analysis is to ensure that the
regulatory agency or Council systematically and camprehensively considers all avallable alternatives
so that the public welfare can bs enhanced in the most efficlent and cost of foct ive way,

The RIR also wll| sarve as the basls for determining whether the proposed regulations Implementing the
fishery management plan or amendment ars major/non-major under Executive Order 12291, and whether or
not the proposed regulations will have a significant economic impact on a substantial number of small
entities under the Regulatory Flexibllity Act (5 U.5.C. 601 et seq.).

{n order to achleve the management objectives of this plan and an optimum yieid, the Counclis have
analyzed the of fects of varlous conservation and management measures and recanmend elght measures,

Measures Recommended by the Councl!s

Measure 1: Prohiblt the taking of stony coral or sea fans or destruction of these corals and coral
reefs in the FCZ of the Gu!f and South Atlantic Fishery Management Councilis! geographical
are of authority, except as provided for by permit in this plan.

Should harvest of other octocorals bescame accelerated and which In the Councll's judgement
15 threatening the habltat in locallzed or widespread areas, the Counclis maoy request the
Secretary to taske avallable measures designad to eliminata such threat ot damage fo the -
resource and fishary habitat,

The tollowing procadure may be used: On the advice of Its Sclentific and Statistical
Comml ttee or other sources that one or more specles of octocorals may be endangered from
widespread or localized deplation from overharvest or threat of overharvest, the Councils
may notify the Secretary of the threat and recammand that he Take one or mors of the
following actions.
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a, Rastrict by regulatory amandment or through promuigation of emergency requlations the
harvest of one or more species of octocorais to a8 recommsnded leve| or amount,

b. Restrict by regulatory amandment or through promutgation of emergency regulations the
'~ ares from which one or more specles of octocorals may bo taken,

c. Restrict by regulatory amendment or through promuigation of emergency regulations the
method of harwest by which one or more specles of octocorals may be harvested.

d. Utilize any procedures other than reguiatory amendment or promulgation of emargency
regutations which may be within the realm of authority of the Secretary and which will
achleve the results of action proposed In options (a) through (¢} abowe,

Anatysis: Corals, especially most of the stony corals, grow siowly; though growth rates for many spe=
cles are not well documented, A principal walus of coral and coral reafs Is in a nonconsumptive
capaclty where they sarve as an aesthetic¢ resource and provide shelter and habitat for other marlne
animals. This moeasure would allow the known existing leval of harvest, which wi!l not endanger the
stocks or the aesthetics of the resource.

This measure would prohlbit the destruction of coral reefs for unauthorized harvest or the salwage of
artitacts, This measure 1s intended to prohiblt the use of aexplosives, dredging, or |I1ft pumps Yo
remve or displace coral reets. It is not intendad to restrict the use or removel of marine squlpment
{such as that used In pefroleum extraction) on which corals moy have recently grown,

The Councils have determined that the present |ewel of harvest of other octocorals supports a smali
tishery which does not threaten the stock, and it should be allowed to continue so long as overfishing
does not occur. The framework measure to provide for regulatory amendment wii| provide a safequard to
prevent local or widespread depletion of octocorals. The Counclis recognize that some sclientific
collecting activity does not fall within the reguiatory jurisdiction of the MFCMA (ses Measurae 2
below), The alternative action "d" abowe is therefore included to gulde the Secretary to use any
other authority to protect the raesource and habltat from destruction.

Thls measure addresses the general managament objective and Objective (2),

Measure 2: Establish a permit system for taking prohlbited corats for sclentific or educational
purposes,.

Analysis: The Regional Director should be authorized to allow the collection of the prohibited spe-
cies (stony coral and sea fans or afl corals in protected areas) for these purposes. The Counclls
recognize that scientlflc research activity conducted by a scientific research vessel is speciflical ly
excluded from the term "fishing™ in Section 3(10) of the Fishery Conserwation and Management Act of
1976+ |t should be noted, however, that the following speclific activities are considered to be
flshing within the meaning of the Act, and therefore require a permit:

Any activity Involving the catching, taking ar harwesting of fish In commercial quantitiss, or
the use of gear capable of catching, taking, or harvesting fish In commercial quantities,

Including:

1) the conducting of tests of flshing gear; or

2) fishing carried out for the purpose of training flshermen,

It Is the Councllis' desire to provide guidelines for other similar collecting which may ba equally
Justifled,
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Counci | Permit Guidelines:

(&) Sclentiflc and educational permits are permits which may be Issued tor taking prohibited
specles of coral or corals from protected areas such as HAPCs for the purpose of gaining
knowledge of coral for menagement and for the beneflt of science and humanlty .

Stony corals or sea fans {or parts thereof) which are taken for the purpose of sale should
not be construaed as having been taken for sclentlfic raesearch. This is not Intended, -
thowaver, to prevent a confractor or agent from co!lecting corals on behalf of a research or
oducational Instltution holding a scientltlc or educational permit,

(b) Parmlts should not allow locallzed or widespread depletion of sTocks,
{¢) Parmits shoutd require mandatory reporting of harwest on a timaly basls,

(d) Permlt 1ssuance should be falr and equitable.

{a} Incldental catch of prohlpited spscles does not requlre a permit so long as It Is returned
to the water In the gensral area of capture as soon as possible (In accordance with

Managament Measure 3).

The reef bullding stony corals and sea fans are protected in Fiorida waters where they occur in their
greatest abundance In state waters within this managemant area. Although they are not presently pro=
tected in the FCZ, this fact is not generally known, there are reports, however, of reef damage from
col lectors {Fuss, 1981, personal communication).

Permits would provide harwest data presently not aveilable. Thls measure addresses the general manage~
mant objectiwss and Objectives (1) and (2).

Measure 3: Stony corals and sea fans taken Incidentily in other fisherles must be returned to the
water in the general area of capture as soon as possible. An exception is provided for
the groundfish, scallop, or cther similar fisheries where the entlire unsorted catch Is
janded. In such Instances the corals may be {anded but may not be scld.

Analysis: The Councits recognize that an unawoidable bycatch of some corals occurs with bottom trawls
usad to take groundfish, scallops, and shrimp. The catch of the latter is usually sorted
with unwanted bycatch returned to the water. In the groundfish and scallop flshery,
howsver, the entire catch is usually landed wlthout sorting. Some corals occur on
trawlable bottom and have been taken and landed without apparent damage to the stock. The
Councils do not wish to disrupt these fisherles; however, they do not wish to provide a
legal opening for the development of a'flshery tor prohibited corals,

This measure addresses the general management objective and Object|ive (2),
Measure 4: Prohibit the use of toxic chemicals In taking fish and other marine organisms which
inhabl!t coral reef areas except under permlt as may be specified In this plan or any other

f ishery management plan.

Establish a permit system for use of toxic chemicals In coliacting fishes In coral reef
areas.

Analysis: This measure is Intended To protect corals from death or damage from toxlc chemicals used
in the collectlon of fishes and other marine organisms In coral reefs. Some tropical fish coliectors
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utilize chemicals to remove specimens from within coral reefs. When used with cars the chemicals can
be used effectively with littls effect on the corals. Improper use, howsver, can result in losas of
corala. Restriction to permitted users would provide a degree of cantrol to limit use to approved
chemicals end individusls knowledagable in their use.

The Floride Department of Natural Resources requires e permit for the collection of marina fishas with
chemicale and is revising the regulations and procedures. The expected number of permit holders is
estimated initially to be 40 to 50 (A. Huff, 1981, personal communication). The Councils recommend
that a compatible psrmit system be developed with the states where practicsble and that those states
serve as designees of the Secretary for isauance of permits. :

This measure addresses the general management objective and Objectives (1) and (2).

Measure 5: Identify habitat areas for corals which may be threstened or subject to degradation and
provide a management program for them. These habitat areas of particular concern {(HAPCs)
are recognized aa providing habitat to valuable or special assemhlsges of coral or coral
reefs. Some of these areas are presently under Jurisdiction of mwanagement programs, some
are under consideration for inclusion in such praograms, end others are presently without
management. Identified coral habitet arsas of particulsr concern:

a. tast and Weat Flower Garden Banks {nominated national marine sanctuary). Within the
HAPC defined as being that portion within the 50-Fathom contour, the taking or
deetruction of all coruls is prohibited except as authorizad by permit. Traditional,
historical fishing methods are sllowed but the use of bottom longlines, traps and
pots, and bottom trawls is prohibited. Ancharing shall also be prohibited within this
HAPC, except for vasssls lese than 100 fest in registered length. (The proposed
restriction on anchoring has been disapproved by NOAA as being beyond authority of
MFCMA. )

Anglygis: These managsment measures are intended to protect the coral hsbitat areas of tha Flower
Gardens Banks from damage that would be caused by nonhistorical fishing activities and from anchor
damage caused by large veasels such ms freighters and tankera {sse Section 6.2.1).

As far es is presently known, there has been no use of bottom longlines, traps, pots, or trawls on
these banka. There is, however, & daveloping bottom longline fishery for reef fishes along the Texas
coast. It is conceivable that this gear could be used on the Banks and in doing so could damege the
corals (see Section 6.2.1).

b. Florida Middle Grounds - the northernmoat hermatypic (shallow reef-type) coral com-
munity in the Gulf of Maxico. The HAPC (see Figure £-10) is bounded by a line
beginning at Paint A (latitude 28° 42.5' N, longitude 84° 24.8' W), proceeding due
east for approximately 7.4 nm to Point B (latitude 28° 42.5' N, longitude B4° 15.3'
¥}; then proceeding in a southeasterly direction for approximstely 34.6 mm to Point C
{latitude 28° 11' N, Jongitude 84°¢ O' W); then proceeding due west for approximately 7
nm to Point D (letitude 28° 11' N, longitude B4° O7' W); then proceeding in & north-
woeterly direction for approximately 22.3 nm to Point E (latitude 28° 25.6' N, longi-
tude 84" 24.8' W); then proceeding due north for 15.8 nm to origin at Point A. The
taking or destruction of all corals is prohibited within the HAPC except as may be
asuthorized by permit. Within the HAPC the use of bottom longlines, traps and pots,
and bottow trawls is prohibited to prevent damage to corals (sme Section 6.2.1).

Analysias: This area containing the tepographic highs of the Flarida Middle Grounds ia a top praducer

of reef fish., Electric reels and handlines are moat frequently used by fishermen. The bottom is very
rough end not auitable for a stendard bottom longline operation or for use of standerd otter trawls.
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Althaugh some sea bass traps are used in the genaral area, thers is no evidence that they are pre-
sently baing ast on the Middle Grounda. The Florida Middle Grounds were nominated to be a National
Marine Sanctuary but ere not sn active cendidate at this time.

c. Oculina Bank. This four by 23 nm HAPC contains coral reefs compossd of banks and
thickets of the ivory tree coral, Oculina varicoss. It is bounded by latitude 27°
30' N to latitude 27° 53' N, and longitude 79° 56' W to longitude 80° 0Q' W. Within
the area ths uae of bottom trawls, bottom longlines, dredges, fish traps and pots is
prohibited in order to protect the coral from dasage (See Section 6.2.1).

Analygis: Thie fragile coral is a unigue coral formation, end it provides valuable habitat “for
recrestional end commercial fishes. Continued use of the traditional hook and line fishing gear will
inflict minimal damags to the corals while allowing harvest of the fish. The recent introduction af
rollar trewls and bottom longlines to this area provides the potential for inflicting damage to the
fragile coral. The proposed measure would reatrict the potentially damaging gesr from the narrow
strip containing some of the outstanding examples of the Oculina formations. HAPC boundary lines have
been drawn to displace a minimum area for the prohibited gear fisheries.

d. Dry Tortugas (Fort Jafferson National Monument). This national monument is managed by

the National Park Service. No other special management measurea are recommended by
the Councils.

e. Looe Key Reef (National Marine Sanctuary). Designated in January, 1981, this sanc-
tusry consiasts of five square nautical miles. Sanctuary regulations prohibit or regu-
late anchoring, caral collaction and damage, wire trap fishing, lobater fishing,
tropicel spacimen collecting, spearfish, and discharge of certain substances.

f. Biscayne National Park. Management is provided by the National Park Servicea. No
sdditional management measurss are recomaended.

g. Key Largo Coral Reef National Marine Sanctuary. Designated in 1975 and adainistered
by NOAA's Office of Coastal Zone Management. No additional managemsnt measuree ere
recommended.

h. Gray's Reef National Marine Sanctuary. Oeaignated in January, 198l. This diverse
coralline hard bottom encompasses about 17 square miles off Sapelo Island, Georgia.
Regulations prohibit alteration of seabed, diacharge of certain substances, bottom
trawling and dredging, wire fish trapping, and marine aspscimen collecting.

The sstablishment of the HAPCs would address the genaral menagement objective and Objectives (1), (2},
(3) and (4).

Special Recommendationa of The Councils

Measure 6: Special recommendation that the Secretary establish a communication program to infors the

public of the reasone for coral management and regulationa which protect corals and coral
reefs.

Analysis: This special recommendation is made to the Secretary in recognition of the lack of public
undarstanding of corais. This public information program would increass the public awarenesa of the

importence and fragile nature of the coral reef ecosystem. Such action would decrease the enforcement
requiremsnts while conserving the resource.

This measure addressee ths general managemant objective and Objectives {(2) and (4).
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Measure 7: Spacial recammendatlon that the Secretary establish a procedurs to coordinate coral manage-
mant activities In the FCZ and territorial sea within the Councils! geographica! area of authorl ty,
Memoranda of Understanding or simliar arrangements smong the Bureau of Land Management, and National
Park. Service (Department of Interior), OCZM, the Councils, and other appropriate state and federal
agencles could serve this purpose,

Analysis: Each of the above entities has some level of responsibility In permltting, adminlstering,
or planning tor the management of corals. A unlform, coordinated federal policy would provide the
public with more efficlent and conslstent managemant of the resource.

This measure addresses the gensral management ocbjective and Objectives (2), (3), and (5),

Measure B: Recommended that the states and NMFS monitor at [east at the present ievel of effort the
condition of the octocorals so that they may be able to detect and report damnge or threat of damage
to their habltat. The Counclis belleva that under the existing, Informal monitoring regimes these

agencles can effectively carry out this request without an increasse in casts,

Analysls: This speclal recanmendation provides data for +he friggering mechanism to initiate regula-
tion under Measure | to protect octocorals from overharvest,

This measure would complement Measure | and addrass Problems 1 and 2,

Measures Consldered and Not Recommended By The Councils:

Measure 9: Provide for a fishery for rose coral,

Analysis: Rose coral has been utilized by fish collectors as a food source for some aquarium speci es,
particularly buttertiy fishes, Thls smail stony coral is found on the flats whars |ts harvest by
divers would not damage coral reefs, It ls, howsver, protected from harvest In Florida waters, A
trial tishery under permit could provide data on growth and yield from a fIshed population, howaver,
data are not available to allow for an open fishery without risk of |ocal depletion,

This measure would address the general management objective and Objectives (1) and (2),

Moasure 10: No action, (No management or regulation.},

Analysis: The problems which exlst with this resource were described In Section 12.1. Corals and
coral reefs in the FCZ have been virtually without protection since 1979. While the rescurce does
have a salable commerclal value, Its principal value is in nonconsumptive usa., To mafntain the corals
and coral resfs and prevent their mutilation and destruction a managemant regime providing requiation
is required. The regime proposed provides for the needed conservation of thls resource which In turn

provides habltat for other important spacles of fish and shellfish as weil as recreation for noncon-
sumptive users,

This management option would address no management objectives or problems In the fishery,

Measurs 11: Include for special management purposes as habl tat areas of particular concern the
fol lowing:

a. Sand Key and Sambo Reefs,

Analysls: Thess wel| developed coral reefs are part of the Florlda reef tract and are located near
Key West, While they are prime examplas of the coral reef ecosystem, they are not included as HAPCs
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ot +his +ime because of Thelr similarity and proximify fo other HAPCS In the Florida reef tract and
are both within Florida's territorial sea and are subject to sTate management.

b, Onslow Bay, North Carclina.
Analysis: A {ive bottom off Bogue Bank In Onslow Bay is an area of acological interest, particularily
pecause of s northarn location., Avallable data are Insufficient To make s recammendation at this
+ime for inclusion as a HAPC, It may be considered at a future time.

¢, Larger asrsas for the Florida Middle Ground and Ocul ina Bank HAPCs.

Analysis: The s|zes of the areas were reduced to allow multiple fishery use in areas of lower coral
density, thus elliminating unnecessary restrictlon of fishing activities while mesting plan objectives,

12,5 Tradeoffs Between the Beneficlial and Adverse impacts of the Preferred or Optimal Manggmn‘l’
Ogﬂons

Optimum yield 1s to be abtalned by trading off the short-1ived gain from the harvest and sale of stony
corals and sea fans tor a long-term nonconsumpt ive use in sltu, Because the extent of coral bottom is
tor 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 domastic use, both consumptive and noncon—
sumptive.

protectlon of corals and coral reefs as provided by Management Measures 1 through 4 would provide
for mainralning the resource for nonconsumptive purposes while maintalning The smai) exlsting fishery
for octocorals at [¥s present known levael. This fishery Is estimated To be valued at $15,000 to
$2%,000 per year,

The restriction of octocorals beyond the present small fishery is not deemed to be justified at this
time. Locailized depletion of spacies could ocaur should a pharmaceutical use be developed; however,
this action could occur ms the rasult of sclentiflc research collection which Is beyond jurisdiction
of any FMP, Furthemmore, sciantific collection of needad spacles may be taken from state waters whare
they are for the most part unprotected.

The astabllshmant of the HAPCs wou!d maintaln the status quo of unique areas providing habl tat for
corals. Five of the seven areas identifled as belng worthy of speclal management are presantly under
management of some appropriate federal agency. Two are unprotected and are subject to damage from
developing tisheries or other activities. At the present tTime, no existlng tisherles would be
displaced.

The establishment of a publlc Infarmation program 1n Measurse 6 to Inform The puklic of the nonconsump=-
+ive value of coral would bs a cost af fective method of providing compliance with The reguiations. As
Individuals becaome aware of the purpose ot the reguiations, the nead for enforcement wiil lessen,

Coordlnation of coral management activities among agencies with varying responsibllitles would be cost
effactive by providing complimentary programs and eliminating confllicts and unnecessary duplication of

effort,

12,6 Specltication of Optimum Yield

OY for all corals |s the leve! of harvest spacitied or as may be authorized pursuant to the permitting
criteria established in this plan, Based on avalilable data it is the Councl!s' Intent tTo aliow The

existing level of iegal, reported harvast consistent with tha objectives of this plan,
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OY for stony corals and sea fans Is to be zero (0) except as may be authorized for sclentific and edu-
cational purposes. The current and expected level of harwest of stony corals for this purpose is
estimated to bDe about 140 kilograms per year and for sea fans, less than 100 colonles per year,

OY for other octocorals s the amount of harwast which is authorlized pursuant to this plan., It is to
be al! octocorals (except sea fans) that are harvested by U.S fishermen. Octocorals, except for sea
fans, are identiflied as presently balng harwested wlthout apparent stock damage {Sectlon 8,2.6),

Present and axpacted leva! of harwest is estimated to be about 5,845 colonles, 1,463 of which coms
from the FCZ-
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13,0 MEASURES, REQUIREMENTS, CONDITIONS, OR RESTRICTIONS SPECIFIED TO ATTAIN MANAGEMENT OBJECTIVES

13,1 Permits
Sea Sectlon 12,4, Measures 2 and 4 for Guldel!ines,
Establish a permit system for:

A. the use of toxic chemicals in taking fish or other marine organisms which Inhablt coral
reefs,

B. for taking stony corais and ses fans and for prohlblted corals In HAPCs for sclentific and
sducational purposes,

13.2 Time and Area Restrictlons

See Section 13.5 for speclal regulations applicable In habltat areas of particular caoncern,

13,3 Catch Limltations

A. Tota! Allowable Lewe| of Foreign Fishing = none. The expacted domestlic annual harwest wlli
agual the optimum yleld.

B. Types of Catch Limitations:

1o Prohlblt the taking of stony coral and sea fans (Gorgonia flabellum and G, ventatina) or
the destructlon of these corals and coral reefs In the FCZ of the Gulf and South Atiantic
Fishery Management Counclls! geographical area of authority, except as provided for by
permlt In this plan.

2. Prohlblted corals taken incidentally Tn other flisheries must be returned to the water in
the general area of capture as soon as possible. An exception is provided for the ground-
tish, scallop, or other simliar fisherles, where the antire unsorted catch is (anded. In
such Instances the prohiblted corals may be landed but may not be sold.

3. Should harwest of octocorals become accelerated which In the Counclls! Judgemant is
threstening the habltat In localized or widespread areas, the Counclis may request the
Secretary to take avallable measures designed to elliminate such threat of damage to the
resource and flshery habitat,

The following procedure may be used: On the advice of Its Sclentific and Statistical
<omml| ttee or other sources that one or more species of octocorals may be endangered from
widespread or locallzed depletion from ovarharvest or threat of overharwest, the Counc!lis
may notlfy the Secretary of the threat and recommand that he take one or more of the
following actions,

8, Restrict by regulatory amendment or through promulgation of emergency regulations the
harvest of one or more species of octocorais to a recommended level or amount.

b. Restrict by regulatory amendmsnt or through promuigation of emargency regulations the
arez from which one or more specles of octocorals mey be taken,

¢+ Restrict by regulatory amendmant or through promulzation of emargency regulations the
method of harvast by which one or more specles of octocorals may be harwsted,
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d. Utilize any procedures other Than reguiatory amndmnt. or promulgation of emargency
regulations which may be within the realm of authority of the Secretary and which wili
achieve the results of action proposed In options (a) through (c) abowe,

13.4 Types of Vessel, Gear, and Enforcement Devicas

13,5 Hablitat Preserwation, Protection, and Restoration.

Prohiblt the use of toxic chemlcals in +aking fish and other merine organisms which Inhablt
coral reef aress except undar permit as may ba specified in this or any other flishary manage=
ment plan.

Maasures are proposed for the cora! habltats of psrticular concern.

A,

c.

East and West Flower Garden Banks (nominated National Marlne Sanctuary). The taking of
corals and the use of bottom lenglines, fraps and pots, bottom trawls, and anchoring by
vessals 100 feet or more in reglstered length is prohiblted within the 50-fathom contour.

Floridga Middle Grounds -~ the northernmost hermatypic {shaliow reef-type) coral community In
+he Gulf of Mexlco. The area Is bounded by a line beginning at Polnt A (latitude 28* 42.5' W,
jongltude 84 24.8' W), proceeding due east for approximately 7.4 nm to Point 8 {latitude 28°
42.5' N, longltude B4°® 16,3' W); then proceeding In a southeastarly direction for approxi~
mately 34.6 nm to Polnt C (latitude 28° 11' N, longltude 84® OF ¥); then proceed| ng due west
for approximately 7 nm to Point D (latitude 28* 111 N, longltude B4® Q7' W); then procead|ng
In a northwasterly direction for approximately 22.3 nm to Point E {1atitude 28* 26,6' N,
longltude 84® 24.8' W); then proceeding due north for 15.8 nm to origln at Polat A, WIThir
the HAPC the taking or dastruction of all corals and the use of bottom long1ines, traps and
pots, and bottom trawls Is prohlbited,

Dculina Banks A four by 23 am sfrlp contalning banks and thickets of the Iwory tree coral,

Oculina wvaricosa, bounded by iatitude 27°* 30' N to latitude 27° 53' N and longitude 79* 56' W

to longltude 80° 00! W. Within the HAPC the use of bottom longlines, dredges, bottom trawls,
and tish traps and pots s prohiblted,

13.6 Other Measures to Achlewe QY

A,

B.

Recommended that the Secretary establlish a commnication program +o Inform the publlic of the
reasons for coral managemant and the regulations which protect coral and coral reetfs.

Recommendad that the Secretary establish a procedura to coordinate coral management activi-
+les in the FCZ and territorlal sea within the Counclis' area.

Recommendad that the states and NMFS monitor at teast at the present lave! of effort the
condition of the octocorals and repart damadges or threat of damage to thalr habltat, We
belleve under existing mnitoring regime, these agenclas can eftectiwely carry out this
requast without a signlficant increase In current expendi ture,

13.7 State, Local, and Other Laws and Pollcles

The State of Florida has laws regulating the taking and possession of corals. These are explained in
Section 7.4. Regulaticns of other federal agencies which apply to coral are confalned in the
append]x.
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13.8 Limited Access Systems

None,

13.9 Dewsliopment of Flshery Resources

Nona,

13.10 Management Costs and Ravenues

Estimates of anforcement and administrative costs were provided in part by the National Marine

Fisheries Service. These cost estimates are necessarlly based on full availabllty of funds and
equlpment. Actual! expendltures In tha real world can be expected to be lower. For detalls see
the Regulatory Impact Review in the Appendix K.

Enforcement
'+ Enforcement of protection of The Florida Reef Tract (Measures 1 through 4): $116,500

2. Random patrol of Flower Garden Banks and Florida Middle Grounds (Measure 5): $ 63,268

3. Random patrol of QOcul ina Banks HAPC (Measure 5): $ 25,165
investigation of complalnts: (NMFS) $ 15,750

TOTAL ENFORCEMENT COSTS $222,683
Statistical reporting and data collection $ 1,700
Parmit administration 180
Anticipated direct rewnues nona
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14,0 SPECIFICATION AND SOURCE OF PERTINENT FISHERY DATA

14,1 General

To keep sccurate records of the coral flshery and to help fll1 data gaps, seweral types of information
should be gathered from Industry particlipants. Pertinent and up=to=date data from all sectors are a
requisite for proper mansgemant over the short- and long-term time frame. Portions of the information
may be gathered from the harvesting or processing sectors; other facts must be generated through
rasearch, Each of these sources are described [n The following subsections,

The mechanisms of data collection are vitally Important to the success of the collecting effort.
Caution must be taken to assure Industry particlpants that: 1) thelr cocperation Is vital to manage-
ment of the resource, and 2) thelr answers wll} remaln confideatial, Simllarly, the wording of the
parmit forms or reporting sheets should be simple yet Thorough.

None of the flshery data fisted below to be collected is currently gathered by any private, state, or
fedaral agency, Historically, In the absence of a coral flishery and tha presence of laws protecting
many corals, no data at all has been collected; NMF5, usually the major source of fishery data, has

no data on the coral flshery,

14,2 Oomestic and Foreign Fishermen

As portrayed by the discussions of OY in Section 12,0, the coral fishing industry Is limlted in slze
and quantity, Hence, the following Information need apply only to domestic fishermen,

Most of the relevant flishery data from fisherman can be ccllacted via the mandatory permit reports
recommended in Section 13,1, Reports may supply:

1. HName and address of permlttee

2, Name and address of company, Institution, atflllation, etc,

3, Specles collected

4, Area of collectlon

5. Collection techniques (wessal types, gear, number of frips, etc.)

6., Quantlty of each specles

7. Gize of each spacles

8. Disposition or use of each species

9. Other data as may be needed for managemant as determined by the Reglonal Director.

Fishermen may also be able to provide observation data on other aspects of the fishery as a result of
valuntary interviews:

1. Health {percent living) and slze of coral beds

2. Exlstence of particular stressaes In speciflc coral beds

3, Evidence of standing stock changes as harwests continue

4, Changes in level of effort by species, area, or time

5, Quantities of corals sold to wholesalers, retallers, directiy, etc.

AddItional information that could strengthen Sectlons 8,0, 9.0, and 10.0 {economics, socio-cultural,

and business aspects) could also be requested on a wluntary, interview basis. Since this Information
s cruclal to calculating OY, most participants should respond positiwely., OData could include:
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1. Economic dependence (percent of total earnings) darived from corais (for crew, owner, and
vessel)

2. Outlook for future expansion of harvesting

3. County of vessel registration and residence

4, Age of fishermen

5. Education status

6. Particlpant In other fisheriss

7. Crew size and variabllity (employment trends)

14,3 Processors

Informzirrlon on spaciaes and quantities of corals handled by processors are as important to resource
management as fishermen reports, However, the lack of fisheries data extends +o this sector as well.

Information should be gathered from all levels of the processor sectar - cleaners and bleachars,
whoiesalers, retallers, shippers, axporters, and Importers since thelr trade affects +he domestic
markeT so greatiy, Whare applicable, each firm Inwvolved In processing {[.e., Inveived In any activity
after collecting the corals) shouid supply the followling Information:

i. Name and address of the flrm and respondent

2. Reporting period

3. Source of corals (harvested, purchased as whol!esale, Imported, etc.), name of supplier, area
collected

4., Amount of corals processed by species

5. VYalue upon purchase and salie, i.e., value added

6. Type of processing done If any (clean, bleach, cut, polish, etc,)

7. Number of employess

8. Seasonality of employment

9. Supply and demand trends

10. Location of cutlets

11, Parcent of business related to corals

14.4 Data Gaps

The twe Councils have Identified numarous gaps In the exlsting coral data. Some gaps may be bridged

by information gansrated trom fishermen and processors as described In the preceding two subsectlons;
other data will need to be collected during detalied scientific studies. As noted below, many of the
missing facts are cruclal! to the preparation of thls FMP,

Each data gap acknowledged below includes recommendations for research to fill the information needs
and a reference to the particular FMP saction to which the new dats would contribute. For sase in
establishing future resaarch budgets, the foliowing data gaps are arrangad In approximate decreasing
order of priority withln each subject area: scientiflc, socioeconomlc/cultural, and manager|al/
administrative, In some cases, the need for informatlon negates a true prioritization since al | needs
are major,

14,4, Sclentific

14.4.1.1 Ecological Data - DIistribution and Abundance

Corals within the managsment area have been studied in disjunct areas for numerous rasearch projacts.
The net result has been an accumuiation of sporadic data that leaves many geographic areas, specl es,
and toples unstudied, To sclve this problem, and to provide the data so vital to the MSY calculatlons
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in Section 5.4 and OY In Section 12,5, a thorough surwey of the physiology, biology, and ecology of
corals In the management area 1s needad.

Distribution and abundance data must be collected by tieid surwys, [nh many cases, the field collec=
+ions have been completed; samples now awalt Identification and analysis of dlstribution patterns,
Where surveys are necessary, efforts should concentrate In areas wid of existing information (e,g.,
most waters in the managament area deeper than about 50 m or 165 ft, areas of suspected deepwater
banks, much of the south Atlantic reglon, the continental shalf off southwestern Florlda, and other
smal ler areas) and areas of special Interest such as habltat areas of particular concern {HAPCs),
Experimantal design of the surveys will vary according to depth, In shallow waters, diver visits
should provide most of the necessary data. Howewer, In progressiwely deeper waters, more dependence
must be placed upon submersibles rather than potentially damaging gears such as trawls and dredges.

In shallow regions, diver surwys along transects as amployed by Jaap and Wheaton Lowry (In
preparation) are highly advisable, Such designs provide continuous data across numerous microhabltats
~ a key concarn In communities with high diwersity and great wariatlons in physical characteristics,
where wessel towed gear or submersibles are to be used, depth recorders and bathymetric maps should
provide preliminary guidance for transect placement. For example, to verlfy the occurrence of deap-
water banks and iIthotherms In the Stralts of Florida and Blake Piateau, a surface wessel shouid con—
duct a series of transects from the 100 m (330 ft) contour to the edge of the management area.
Similar transects hawe been run before but collections hawe not been classified. In areas of speclal
amphasis (500 to 725 m or 1,650 to 2,400 f1), a submersibie with protractabie collecting gear should
be used, Limited distribution data could be derlved on the basis on occurrence In collections or
direct sightings.

Abundance and/or density of corals |s best calculated by direct dlver cbserwtion or, in deeper
waters, by towing an underwater camera from & wessel. Submersibles could atso be used but the costs
inwlwd are much hlgher than towing a camera, Thls Information could also contribute to filiing gaps
in blologlical data.

14,4.1.2 Blological Data ~ Growth Rates, Mortallty Rates, Age at Maturity, etc,

In conjunction with the field surveys recommended In the preceding subsection on eccloglical data, 2
thorough raview and study of growth, mortallty, reproduction, and other blological date is needed
alse. Slnce corals most likely exhibit specles and areal trends in these parameters, signiflcant
portions of the management area should be studlied for many specles. For example, MSY data Is extre~
mely scarce outside the Florida Keys for alf coral groups,

Due to the size of this particular data gap, It wil|! most Ilkely be necessary to astablish prioritles
{n species, areas, or parameters. Hlghest priorlty should probabiy be glven to specles with
acknowledged commercial walue and those most sensitive to damage or subject To collection {(Appendix D),
to areas whare research may be most efficlent (nearshore areas, dense beds, on least studled specles,
etc.), and to data that are is especlaliy necessary to manage the resource (e.4., growth and mortallty
rates of preclous corals, natural mortallty rates of most specles, and fecundity),

These data may be generated by diver or wessel| transects and flald or lsboratory research. |f |abora-
tory studies are used, care must be taken to anhance conflidence with field populations. Corals
studied in the laboratory may be collected by trawl and held allw In refrigerated aquarla for ovar a
year. Use of a radlo beacon, as employed in deapwater petroleum explorations, could Increase response
time, Lastly, setfiing platas could be placed near larval accumulations to measure growth and skele-
tal bandinge.

With growth rates and maximum/mean sizes, a rough estimate of longavity and mortality could be

deduced, Percent |iving and dead data (Antonius, et al,, 1978) is haipful in MSY but more precise
data of deaths due to natural phenomana and man~made Impacts are more applicable.

14=3



14.4.,1,3 Flshery Conflicts - Territorlal and Gear Issues

One possible Issve within the fishing communlty of the management area is confl|lct betwsen various
users of the resource, Regarding corals, tha absence of published reports has 1imited the data base
to obsarvations and personal communications of users. As outlined In Section 6,2,2.1, contlicts have
apparently arisen between shrimp, reef flsh (snapper and groupar), troplcal specimen, lobster, and
scal lop fishermen and the coral resource. The extent of damage attributable to each fishery Is
-variable and In some cases may be negligible. Nonethelass, to manage corals and the habltat they
creata, quantitative and qualltative infermation must be gathered, Each fishery should be contacted
and thelr prime fishing areas and gears assessed for potentlal confilcts.

14,4,1,4 Natural and Human |nduced Camage

Coincldental with the above surveys of human-related damage, a study of background natural changes in
coral health must aiso be Initiated, Previous studies have suggasted that coral growth may be cyctic
and that natural stresses of temperature and storms may greatiy affect overal| resource health, The
I1mits of such perturbations must be dafined.

Analysis of natural stresses may be difficult. Portlons of the work suggested mbove on ecological and
biologlcal data may accumulats some information on the relationships of distribution to temparature,
predator—prey relationships, and other natural processes, Larger scale processes such as sedimentation,
cold/warm front movemants, and sewage outtalls may be studied by sate! lite; frequent orbits and occa-
slonal ground truthing couild provide both short- and long-term Information. Such data should be
valuable In assessing cora! health in the Fiorlida reef tract. '

14,4,2 Sociceconomical/Cultura!

14.4,2.1 User Groups - Dependenca of Coral and Coral Resources

Section 9,0 Identified user groups (tropical specimen entarprises, charterboat firms, coral marketers
and dive shops or schools), and several assoclated businesses dependent upon corals. Howevaer, oxcept
for the troplcal flsh sactor (Hess and Stevely, draft manuscripgt), no attempt has bean made to
describe thelr operations, Similar studies must be undartaken of other users to represent accurataly
their needs In OY declslions,

The information accumulated by Hess and Stevely represents a solid base mode! for simllar studies on
other groups. Telephone and personal interviews utllizing an established survey approach (l.e., inter—
view schedule) should be conducted wlth representative portlons of each user group. Posslible ques~
tions to be asked of each usar are presented in Appendix K, Preliminary studies should also be done
to determine It other user groups have been ignored or thelr importanca incorrectiy assessed,

14,4.2.2 User Groups - Cultural Characteristics

Aslide from the busliness and market aspects of each user group, this FMP atse Includaes (Saction 11.0) a
discussion ot the ethnicity, education, famiiy structure, Incaome, sex, etc., of peopte ltiving in 15
representative coastal countles flanking the management area. Except in a few instances, very |i{ttie
of the data pertalns to direct coral users; most of the Information concerns #lshermen or the general
popuiation,

14.4,2,3 Coral Prices - Piece Prices from Various Sources

As noted in Sectlon 10.1, several Informal interviews revealed that certain corals may ba imported at
lower costs than they could be harvested dumestically. This statement is apparently based on coral



avaliabllity, collection labor, and the supply sactor., However, Import Invoices and the domestic
price structure (before and after existing cora! protection laws) have not been analyzed. Is It true
+hat corals can be collected and transported haltway around the world at lower costs than the domestic
resource could be explolted? How will this structure vary If elther foreign sources are limited or
domestlic harvesting 1s allowed on a trial basls for some specles? These questions need to be answered
+o comprehend the current United States' coral market,

14,4,3 Management

14.4.3.1 Habltat Araas of Particuiar Concern - Administration

The habltat area of particular concern {HAPC) idea 1s a rarely used component of all FMPs. No flshery
councl! has had to develop either criteria for their reccmmandation/designation, nor [imlts on the
regulatory power avallable [n thelr administration, However, bacause corals are sedentary and are
habitat themselves, the HAPC concept seams especlal ly applicable to this FMP,

To utilize effectively the HAPC ldea, studies of quallfying criteria, surveys of possible nominations,
and reviews of avalilable data must be campleted, Criteria suggasted in Sectlion 6.3 provide a baseline
from which official regulations should evolve. Nominations should be generated from the data In this
FMP and soliclted from cora! user groups and speclalists in coral studies. The existing data bank and
ressarch proposed herein must be assessed to assess naminations based on ecological, recreational,
gconamlc or other ratlionaies.

The HAPC concept also neads financial and enforcement support. |nvestigations should be inltiated
{nto funding sources and levels, equipment purchase, vessel and officer availabillty, and other admin-
[strative Issues, The Idea of managing special areas will not be successful unless money and manpowar
are approprlated.



15,0 RELATIONSHIP OF THE RECOMMENDED MEASURES TO EXISTING APPLICABLE LAWS AND POLICIES

15.1 Fishery Management Pians

Management measures contalned in this FMP are compatibie with those In other FMPs in the area.
Cartaln fishing gear 1s excluded to protect corals [n the spacified habltat areas of particular con-
cern, The impact of the exclusion will be minimal, because the gesr Is not presently daployed In
thess areas. Provision is made for unavocidable bycatch In the scallop and groundtish f1sherias,

15,2 Treaties or International Agreements

Since no foreign fishermen harvest corals and the recammended total allowable leval of foreign fishing
(TALFF) is zero, treaties and international agreements are not expected to affect this FMP,

15,3 Fedaral Laws and Policles

The objectives and measures of the FMF will compliment the Bureau of Land Managemant, Natlonal Marine
Sanctuary, and National Park Service management of coral commun | tles,

Magnuson Act

The proposed reguiations are consistent with and are authorized by the Magnuson Act. The administre
+ive record developed prior to submitting the document to the Secretary of Commerce adequataly
demonstrates thelr conslstency with the National Standards of the Magnuson Act and the nacessity and
appropriateness thereof,

Natlonal Environmenta! Policy

In accord with NEPA this document contalns ali elements of a draft enviromenta! impact statement, |IT
concludes that the human environment would be enhanced by the protection and management of coral and
coral reetfs.

Requiatory Flexibli|ity Act (5 U.5.C. 601 et seq.)

A review of this FMP indlcates that there wil| be no signfticant economic Impacts from its Implemen-
t+atlion on small business entitles In the coral and coral reef fishery, or other related fisheries,
The statistical reporting and permit requlrements are not major impediments to business activity and,
in almost all cases, the requirements are already In place through State of Florida regulations.

Paperwork Reductlon Act (44 U.5.C. 350 et seq.)

The proposed management measures wil| not increase the reporting burden for commarclal, scientific,
and educatlonal users significantly, or over present amounts (Florida requires reporting of its parmit
holders, and FONR may be the Regional Director's designee). The major change will pe a shift from
voluntary to mandatory reporting for parmit holders and the addltion ot needed information,

Endangered Speciaes Act of 1973

During the preparation of the FMP, the Counclls requested a Section 7 consultation with the Flsh and
Wildllfe Service and NMFS, The consultation concludad that the proposed regulations under the FMP
were not likely to aftect the contlnued ex|stence of any threatened or endangered species or result in
the destruction or adverse modi fication of habitat determined to be critical to such species.
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Marine Mammalis Protectlion Act

Proposed regulations under the FWP wii| not adwersely affect marine mmmals,

Executive Order 12291

In accord with thls order a Reguiatory Impact Review has been preparad and submltted separately,

Coastal Zone Management Act

This ptan must be conslistent with approved coastal zone managemesnt programs for states within the
geographica! area of authority of the twe Councils. the appropriate state agencles haw been provided
wlth coples of the plan and notlified that the Counclis believe It to be consistent with the state
programs. Having received no objection from any state after 60 days, the Counclils have determined the
plan to be consistent with the stats programs. '

15,4 State, lLocal, and Othar Appllicable Laws and Policies

By definltion, the FCMA and FMPs apply onty within the flshery conserwation zone, Inside the 3 nm
(5.6 km) [imlt of state jurisdiction (three marine leagues on coastal Texas and Florida on the Gulf of
Mexico coast), state |aw prewalis, The Counclis recommend close coordination with state gowernments
to manage the coral, This Is especlally appropriate with Fiorida where most of the corals In state
waters are located,



16,0 STATEMENT OF COUNCIL INTENTION TO MONITOR THIS PLAN AFTER APPROVAL BY THE SECRETARY

The Councllis will, after approval and implementation of this plan by the Secretary, maintalin a con~
tlnuing review of the tishery, Delineation of monitoring actions noted are briefly summarized.

e

2,

New data developed by the National Marine Fisheries Service and other resesrchers which may
improve MSY calcutations and af fect OY cons lderations will be reviewed.

In accordance wlth Management Measure 2 the Counclls wil| review permi tted harvesting activities
and data obtained fram them.

The system of localized coral habitat areas of particular concern will be reviewsd o make needed
adjustment 1n management, and to consider addltions or deletions In the designated areas.

The Councils may conduct publlc hearings at appropriate times and places regarding the need for
changes In the plan or ifs reguiations, 1n order to increase of fact Iveness,
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APPENDIX A:

Geographical distribution of Octocorallia on the continental shelf
(shallower than 200m or GGO ft.) of the southeastern United States
and territorial waters of the Gulf of Mexico. Symbols are:

= present; xND = present but no depth recorded; x* = deeper than
200m, found shallower in other zones; x? = tentative identification.

Horthern &
Hestern Eastern
Gulf of Gulf of
Mexico Mexico Ho, Carol- Palm
(Tx. to (M. & M. tna-So. Fla, Beach- Florida Ory
Flortda) fla, Coast) (Palm Beach} Miami Keys Tor tugas
Octocorallta
Stolonifera
Ctavulariidae
Clavularia bathybius x
[GarllTe Kken
Sarcodictyon rubens (Yerrill) x
5. rugosum Pourtales x
Telestacea
Telestidae
Telesto corallina Duchassaing x x “
rilse chassaing & X x X X
Hichelottt
T. flavula Daichmann x x x
T. sanguinea Deichmann x X x x X
T. Truticulosa Dana X x x
T. nelleae Dayer % x ]
Alcyonacea
Alcyoni idae
Bellonella rubistel la (Delchuann) x
fiidaTiidae
flidalia occidentalls Gray X x % x x X
_yhcnoga_lla ana-.sizh {Ne! thuann‘ x x X
fiephthe
Pseudodrifa nigra Pourtales x X+ Xt
tieosponcodes anansizil (Deichminn) x
Gorgonacea
Scleraxonia
Briaretdae

Briareum asbestinum {Paljas} x x x
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APPENDIX A: Cont.

Anthothelidae
Iciligorgtia schrammi Duchassaing
h—ltﬁ—otheia trepicalis Bayer
biodogorgia gpgu|ifera (Harqttt)
frythropodium caribaeorum
{l%cﬁ. Wch.]
Titanideum 7rayenfeldii
(@1 Tiker] -
Anthopodium rubens Verrill

llolaxomia
Kergeidadae
Lignella richardii (Lamouroux)
Acanthonorgliidae
Acanthogorgia aspera Pourtales
Paramuriceidae

Villogorgia nigrescens {Duch. &
Aich.)

Echinomuricea atlantica {Johnson)
- Trachymuricea hirta (Pourtales)

Bebryce grandis Deictmann

B. cinerea De¥chmann

fi. parastellata Deichmann

{iypnogorgia penduta {Duch. &
6Ffi

Scleracis guadalupensis {Duch.
T R —
Thesea grandiflora Deichmann
T. Tugosa

. nivea Deichmann

. rubra Deictmann

. parviflora Deichmann

. plana Defchmann

. clirina Deichman~

[ pep——

Horthern &
lestern
Gulf of
Hexdco
(Tx, ta
Florida)

» MO M M =

oM M MO M

fastern
Gulf of
Mexico No. Carol+ Palm
(Ho. & W. ina-So, Fla, Beach- Florida
Fla. Coast}) (Palm Beach) Miami Keys
x x
x x
1 X
% X X
X
%
X X+
X
bl
X
x
%
X
x X X
X
X
X
x

bry
Tortugas

x+

| £ 4
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Swiftia exserta {E)1is &
SoTander

S. casta {Verrill)

Flacogorgia mirabilis Deichmann
F. tenuis [Verr

ggjjacls nutans {Duch. & Mich.)

Plexauridae
Plexaura homomalla (Esper)
P. flexuosa {amouroux
ﬁseuﬂoglé?ihra( 0rosa gﬂoutuyn)
. agel losa (Houtuyn
B, wagenaar] (Stiasny)
P. crucis Bayer

EunTcea Taxtspica (Lamarck)
inta Bayer & Deichmann
. Ealmeri Bayer

mammosa Lamouroux

succinea (Pallas)

fusca Ouch. & Mich,
YacTniata Duch. & Mich.
tourneforti Milne Edwards &
ime

asperula M-E & H

. ¢lavigera Bayer

. knighti Tayer

. calyculata EV1is & Solander

Muriceopsis flavida (Lamarck)
i, petila Bayer
Plexaurella dichotoma (Esper)
P. nutans {buch. & Mich.)
g. g[j%%g Kunze

. a Verrill
P. fusifera kunze

. e

.
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Northern &
Western Eastern
Guif of Guif of
ftexico Mexico No. Carol- Palm
(Tx. to (No. B W. ina-50, Fla, Beach- Florida Dry
Florida) Fla. Coast) {Palm Beach) Miami reys Tor tugas
Muricea muricata (Pallas} X x x
M. atlantica (Klikenthal) x x x
E. Jaxa Verrill x x x x
. alongata Lamourous x X X x
il. pendula Verrill X x x X
Gorgoni idae
Lophogorgia cardinalls Dayer x x x
L. pyngc_c'a_ (Ve Tdwards & x xND x *
ifaime)
L. hebes {V¥erriil) x X X x
Leptogorgia virgulata (Lamarck) X X x
. setacea (Pallas X X X
L. medusa {Rayer) X X
[. stheno (Bayer} X X X
L. euryale {Bayer) X X
Pseudopterogorgia bipinnata b 4 x X
[Verrill)
P. kallos (Bielschowsky) X X
F. rigida (Bielschowsky} X X % x
P. Blanguillensis {Stiasny) x?
P. acerosa {Pallas) x x x -
F. americana (Gmelin) X x X x
P. humelincki Bayer x?
F. elisabethae Bayer X X
P. navia Bayer x
Gorgonia verntalina Linnaeus x x X
Pterogorqia citrina (Esper) X x X X
P. anceps [Pallas) X X x x
7. guadalupensis Duch.& Hich. x X x x
Elltsel lidae
Ellisella funiculina (Duch. & Hich) x X x+

E. atlanti{ca {TaepTitz} X
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E. barbadensis {Duch. & Mich.)

E. elongala [Paitas)
Nicella americana Toeplitz

N. AlagelTun [Studer)

E. schmitti Bayer }
. quadalupensis Duch, & Mich,

K. ghgig,ﬁETEﬁﬁihn

Riisea paniculata Duch. & Mich.

Primnoidae
Calloyorgia verticillata (Pallas)

Chrysoqorqgi idae
Irichenorsia viola Deichmann

Pennatulacea
Sessiliflorae
Renillidae
Renilla reniformis (rallas)
R. mialTeri #6817 ker
kophobelemnidae
Subselliftorae
Virgulariidae
¥irgularia presbytes Dayer
5?~%5T513gh5111 arum Koiliker
AcanthoptiTTum anyszizii Killiker
K. oligacis Bayer

TOTAL SPECIES 113

REFERENCES:

Bagby, 1978

Bayer, 1952; 1957; 1961
Bright, 1978

Oright & Rezak, 1976

Horthern &
Hestern
Gulf of
Mexico
(Tx. to
Florida)

L A B B

L

51

Cairns, 1979, personal communication

Courtenay, et al., 1974
Deichmann, (916
Giamnona, 1978

Eastern .
Gulf of
Hexico No. Carold Palm
(o, & M. ina-S0, Fla. Beach- Florida Dry
Fla. Coast) ({Palm Reach) Miami Keys Tortugas
x x X
x
x X
X+
x
xHD
x
1 1
X
x
X x
X
x X
X
69 21 52 50 53

Goldherq, 1973; 1979, personal communication
firimm & Hopkins, 1977

Jaap & Wheaton-Smith, 1975

Menzies, et al., 1966

Opresko, 1973

Reed, 1978, personal communication

Yoss, et al., 1967

Wheaton-Smlth & Japp, 1976

Hheaton-5mith, manuscript {n preparation




APPENDIX B, Distributions and habitat types from collectlons of 22 fam!|les of Octoceralila in the

Gulf of Mexico,
Goldberg, 1979,

FAMILY

Paramuriceidae

Flaxaur ldas
Gorgoni idae

Ellisellildae

Telastidae

Chrysogorgi ldae

Renll | idae

Primnoldae

Isididaa

Yirgulariidae

Clavulariidaa

Briaraldae

Funicullnidae
Nephtheldae

Nidall idae

(Glammona, 1978, compared to U.5. Buresu of Land Management, 1978;
personal communication).

DISTRIBUTION AND HABITAT TYPE

Continental shelf from Baffin Bay, Texas, east and north along entire Gulf
coast to the Florida Keys and Ory Tortugas; found on many sediment types,
Including warlous comblnations of sand, silt, and clay and water depth
from about 30 m (100 1) to over 200 'm (560 #1),

Occasional ly found nearshore and on the shelf near Texas but much more
common in shallow, high carbonate environments off Florida.

Found throughout the shelf from Texas to the Dry Tortugas; recorded most
often on Inner-shelf, often nearshore In sandy bottom areas.,

Recorded mostiy on the outer shelf off Texas and Loulslana near the 200 m
(660 f1) Isobath and nearer shore off Alabama and the Florids Panhand ls;

some specles common on carbonate banks.

Entire shelf from Texas to Fiorlida; usually found growing on mo!lusc
shal | fragments on the Inner shelf,

Not very common; found In outer shelf and deseper oceanlic waters along
Texas, Loulisiana, and Florlda,

Recorded near shore (less than 100 m ar 330 1)} off southaern Texas, the
Mississlppl Delta, and the Florida Panhandlie; inhablts soft, muddy sub-

strates, often quita abundant.

Found only occaslonally In the Mississippl Delta reglon (clay and silky
clay substrate), on the outer shelf off Texas, and the Dry Tortugas.

Found In deep waters on outer shelf and slope; most common near outer
Keys and Dry Tortugas but a2lso shelf and siope off Alabama, Mississippl,

Louisiana, and Texas,

Collected on Inner shelf In northern Gulf (with one exception off Dry
Tortugas) In assaclation with soft bottoms.

Found only on inner shelf in northern Gulf; often grows on mollusc shells,

Found from Palm Beach to Dry Tortugas; aiso recorded in shallow reefal
environmants [in the southern Gulft,

Found once at 950 m (3,135 f1) oftt the southern Texas coast on silty clay.
Found once at Ory Tortugas.
Collected from the coral reefs at Fiower Gardens, along the Taxas-

Louisiana shelf on ofher hard banks {topographlical highs), snd the
Tortugas.

B=1



Paragorgi |dae

Acanthogorgi idae

Alcyonlidae

Pannatul 1dae

Protoptilidae

Umbeliuiidae

Anthothel | dae

Not observed In the FCZ; found only off northern Cuba,

Found once on clay substrate off the Misssissippl Delta at about 700 m
(2,310 f1). '

Collected only at the Flower Garden reef at about 30 m (100 ft).

Found off The coast of Alabama on sandy bottom on the Inner shelf and off
Port Aransas, Texas, near a topographical high at about BO m (265 f1),

Recorded on two topographlcal highs off Kenedy County, Texas, at 80 m
(265 £t} and off the Mississippi Dalta In clay and siity clay bottoms,

Observed near Mysterious Bank {80 m or 265 ft) off Kenedy County, Texas,
on the outer shelf off Louislana (1,500 m or 4,950 1), and near the

Delta area in clay bottom areas,

Some specles are prominent, as listed in Appandix A {pge. A=2).

8-2
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APPENDIX C: Geographical distribution of stony corals on the continental shelf
(sha]lowgr than 200m or G6N ft.) of the southeastern United States
and territorial waters of the Gulf of Mexico. Symbols are: x =

present; xN = abundant; xR = rare; and x* = also found deeper t;an
200 (660 ft.)

Horthern &

Western Eastern

Gulf of Gul f of

Mexico Nexico Ro, Carol- Palm

(Tx. to {Na, & W, ina-So, Fla. Beach- Florida Dry
Florida) Fla. Coast) (Palm Beach) Miami Keys Tortugas

Class HYDROZOA
Order MILLEPORINA
Family Hilleporidae
Millepora alcicornis Linne xh ¥ X xt x
M. complanaia Lamarck L xA
. squarrosa Lamarck x

Class ANTHOZ0A Ehrenberg
Subclass HLXACORALLEA Haeckel
Order SCLERACTINIA Bourne
Suborder ASTROCOENIINA Vaughan &
lells
Family Astrocoveniidae Koby
Stephanocoenia michelinit Milne x xR x x X
Edwards E Haime
Family Pocil loporidae Gray
Madracis myriaster M E & H xR
H. decactis [yman x xA x x x
H. Tormosa Hells . X
H. mirabilis (Duchassaing & xA X X x
Aichelotti}
H. asperula ME & H X X : % x
M. brueggemanni (Ridley) xR
family Acroporidae Verrill .
Acropora cervicornis Lamarck X xA xA
. palmata Lamarck xR xh xA
A. prolifera Lamarck X x
Suborder FUNGIINA Verritl

Superfamily Agariciicae Gray
Family Agariciidae Gray,

Agarlcia agaricites (Linne) x x * x
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Horthern A

Hestern
Gulf of
Mexico
(Tx, to
florida)
B tenuifolia Dana
A lamarckf Nilne Edwards &
flatme
A. fragilis Dana %
flelJoserls cucullata EVNs & X
Solander

Famity Siderastreidae Vaughan and Hells
Siderastrea radians {Pallas)
5. siderea (ETTis & Snlander} x

Superfamily Poriticae Gray
Family Poritidae Gray

Porites astreoides Lamarck xA
¥. branneri Rathbun
P. porites (Pallas) x

Suborder FAVIINA Vaughan & Wells

Superfamily Faviicae Gregory

Fanlly Fa:iidae)ﬁregory
Favin fragum (Esper
avida Yerrill
_Hp ur ia Tab rinthifurnis {Linne)
vosa olander

E strl 052 (Dana) xhA
Manicina areolata {Linne)
tolpophy1¥ia amaranthus (Muller) x
€. natans (Toutiyn] xh
C. breviserialis Milne Edwards &
Ha ime
Cladocora arbuscula ({eSueur
C. debilis HE & H
Moniastrea cavernosa (Linne) xA
H. annularis [ETTis and Solander A
Solenastrea | thges (Dana)

- bournonT T 37

Eastern

Gulf of

texico No, Carol- Palm
(No. & M. 1na-So. Fla. Beach-
Fla, Coast) {Palm Beach) Miami

xh

]
»
k]

x x X
x
xR X
xA x
x
x
X
X A
X
x
x x x
X
x“
X xh
X xA x

Florida
Keys

X
X

E ] b

.

Dry
Tor tugas

»

M OX M M
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Northern &
Hestern
Gulf of
Mexico
(Tx. to
Flerida)
Familv Rhizangiidae

Astrangia astreiformis Vaugian

A. danae Agassiz X

{= astreifarmis M E & H) :

A. sglitaria {LeSueur) X

PhyTlangia americana M E & H X

Family Oculinidae Gray
Oculina arbuscula VYerrill
D. varicosa LeSveur X
0. tenella Pourtales
0. diTfusa Lamarck, 1816
{i. robusta Pourtales

Family Meandrinidae Gray
Heandr ina meandrites {Linne)
Dichocoenia stellaris Milne Edwards &
Ha ime
D. stokesi ME & H
Dendrogyra “cyl indrus Ehrenberg

Family Mussidae Ortmann
Hussa anqulosa (Pallas}
cn__s: a lacera {Pallas) X
ens7s (M ine Edwards
and [laime]
lsn hyll{a muitlfiora Verrill
. s nuosa {E111s and Solander)

TsophyTlastrea ri ida (Dana)
I!‘y_]ceotﬁﬁill lamarckiana Milne
ards
M. dapaana M E &H
H. Terox Hells

. alicTae Wells

Suborder CARYOPHYLLITNA Vaughan & Wells
Superfamily Caryophylliicae
Family Carophylliidae
Eusmilia fastigiata (Pallas)

=t

Eastern

Gul fF of

Mexico No. Carol-
(No. & H. 1na-50. Fla,
Fla. Coast) (Palm Beach)

x

X b

X

X X
x
xA

F

x

X

X

xA

xh

xR

x x

Paim
Beach-
Miami

A

»»

Florida
Keys

o o

E 3

Dry
Tortugas
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Tubastrea concinred

Lesson

Caryophyllia horologium Cairns

ﬁﬁlzosm‘lla maculata [Pourtales)

FﬁbrtaIOSijjg1confe[£g Cafrns

Paracyathus pulchellas

Touchassaing & Michelotti)
Suborder DENDROPHYLLEINA

Family Dendrophylliidae
Balanophyilia floridana Pourtales

TQTALS
REFERENCES:

Avent, et al., 1977
Bright, 1978
Bright & DuBois, 1974
Bright & Pequegnat, 1974
Bright & Rezak, 1976
Cairns, 1977; 1978; 1979,
personal communication
Courtenay, et al., 1974

Nor thern &
Western
Gulf of
Hexico
{Tx. to
Florida)

29

Gotdberg, 19733; 1979, personal comunication

Grimm & llopkins, 1977

Eastern
Gulf of
Mexico No. Carol- Palm
(No. & W, ina-So, Fla. Beach- Florida
Fla. Coast) (Paim Beach) Wiami Keys
x X
X X
X X
Fl X
L2 X . X
X X x
32 14 37 56

Huntsman & MacIntyre, 1971

Jaap, 1979, personal communication;
manuscript in preparation

Jaap & Wheaton, 1975

Ludwick & Walton, 1957

porter,1978, personal communication

Pourtales, 1871; 1878

Powles & Barans, 1979

feed, 1978, personal communication

Voss, et at., 1969

Wel¥s, 1977

Wheaton-Smith & Japp, 1976

Iry
Tor tugas

54




APPENDIX D. CORALS IDENTIFIED AS HAVING POTENTIAL COMMERCIAL VALUE

1. Shallow-water Spacles

Plexaura homoma|la (Esper)

Significance: Large amounts of thls gorgonlsn species {and perhaps also Flexaurella) have in the past
been harvested from Florida and the Caribbean, due to the presence In their tissues of & class of com=
pounds known as prostaglandins (poiyunsaturated fatty aclds whlch affect memmlian physiclogy by
variously regulating activity of smooth muscle, endocrine secretion, blood flow, and the !lke). More
recently, synthetlic prostaglandins have become awailable at lowsr costs, Thereby reducing col lections
considerably. Current studies are underway on a birth confrol plit using prostagiandins Instead of
estrogens,

Preiiminary assays of other gorgonlan species as wel! as other typas of coral indicate that
prostaglandins may be more widely distributed than previously thought (Morss, et al,, 1978), Recant
laboratory synthesis of prostagiandins may minimize the potentlal use of this spacies as a natural
source of the compound. MNonetheless, Plexaura and other gorgonlans are processad by Mexican busi-
nasses In a plant at Campeche Bay (Jordan, 1979, personal communlcation).

Diagnosis: Two forms have been described (Bayer, 1961). Forma homomalla has bushy, flattenad colonles,
branched iaterally and dichotomousiy, Polyps strongly armed with a crown resting upon a distinet
transverse collaret. Cortex friable when dry, wlth granular surface and'gaping calycular orifices,
often with a ralsed rim. Colonles dry to a deep brown, blacklish brown or nearly black; purpiish

brown In ajcohol, Forma kukenthall: colonles with branches more siender than the homomal la form,
about 15 cm (6 In) long and 2,5 em (1 In) in diameter.

Dlstrlibution: Barmuda, Florida Keys, Dry Tortugas, the Bahamas and the Caribbean |slands, Depth
range: <1-20 m, Occasionally as deep as 30 m (Kinzie, 1974).

Ecology: More information is available on the ecotogy of thls spacies than for any other coral
(Kinzie, 1974; Theodor, 1977). Growth rates are variable (r = 0,14 cm ar 0.05 or 1.6 In yr=1) with a
mean Increase [n hefght of 2 cmor 1 In yr=!, Kinzle (1974) has shawn that colonlal growth in terms
of hefght may not be correlated with new growth of branch tips. Reproduction Involves the formation
of planula tarva within the polyp of female colonles, Dewslopmant time of the larwe Is unknown, but
sexual ly mature colonles of both sexes are found only during the summer months (Goldberg and Hamllton,
1974), Presumably, planulation occurs during iate summer. Theodor (1977) states that P. homomaiia
wil| not be found In elther extreme turbulence or very ca!m water, Moderately turbulent areas appear
most faworable to the dewelopment of this species, Other characteristics, such as temperature and
salinlty tolerances, nutrition, and mortality and natality rates, hawe not been speciflcalty studiad
In thls specles, '

Cirrlipathes lutkani {Brook)

Significance: This specias of black coral Is subjected to collecting pressure In the southern
Caribbean where basai portlons of the skeleton are fashicned Into bracelets, rings and earrings
{Chalker, 1978, personal communication), Dimensions of the resource and [ts explaltation alsewhere
are unknown,

Diagnosis: Fiagelllform colonlas up to 7 m (23 1) in length and 0.8 em (0.32 In) in diameter at
base. Skeleton tapers silghtiy, lower portion Is neariy stralight, upper reglions are often twisted
Into Irreguiar spirals, Skaletal spines are distinctly papillose and tend +o be arranged in Irregular
spirals and longitudinal rows {Brook, 1889),



Distribution: Throughout West Indias, especially on steeply sloping reet faces 20 to at least 174 m
(66 to 535 1) (upper ranges, from Goldbarg, 1979, personal communication; lower range from Lang, 1974},
Known from the northwest Gulf of Mexico and southeast Florida coast; apparently uncommon in Fliorida

Keys.

Ecology: Speclfic data on temperature and salinlty tolerances, nastality, and mortallty are unknown,
Goldberg (1977) has estimated the growth rate from skeletal ring analysis and fleld data. This Intor-
mation Indicates that Cirripathes adds 5 to 10 cmor 2 To 4 in yr=1 its tength annuaily, Lewls (1978
has studied feeding bahavier In thils species, finding that zooplankton and suspanded particulate
matter constitute the most readiiy cbservable portion of its diet. Other aspects of nutrition are
unknown,

Manicina areclata and F. areoclata (Linnasus)

Significance: Rose coral is used In the aquarium trade as food for butterfly flshes and other
coraliwres, Iinformsl Interviews with tropfcal flsh collectors Indicate that the spacles Is collacfad
fitegally in very small quantities by a few Indlviduals. Total value of The catch approaches $2,000
in the Florida Keys at $0.15 to $0.25 per piece. As shown in Table 8-4, a !imited quantity is har-
vested via the Florida psrmit system, Catches were higher before the 1976 Florida coral law.

Diagnosis: Colonles small, rarely greater than 15 cm (6 In) long. Form of colony roughly oval with
narrow ends, upper surface descending to a single meandering wvailey, sbout 2.5 cm {1 in) wide, Septa
number about 18 cm (45 in); when seen under magnification haw fine holes, Underside of colony shows
growth rings which narrow to a single stalk at the base. Colonies are attached to the subsirate only
when young., Soft tissue Is usually yellowlsh, sometimes deepaning to brown; some colonles have a
greenish tinge near oral reglons. Tentacles are In two rows; transparent except for the white
termlnus.

Distribution: Known from shallow, protected areas of the Florida Keys such as Soldier Key, along with
other hardy spacies (&.4., Por!tes porltes, Sliderastrea radlians). Also found at the Dry Tortugas as
we|| as the Bahamas, the Caribbean, and off Brazll. Apparently absent from Bermuds (Matthal, 1928),

Ecology: Manicina Is found in waters ususlly less than 1 to 43 m (3 to 142 1) deap, arocund turtie
grass, hard bottom and coral reetfs; It |s not a reef-dwslling specias., It tolerates siltty conditions
(Voss and Voss, 1955) and has a wel) dewloped capacity to clean 1ts |iving surfaces., HNon=nutrient par-
ticles are imbedded in mucus and swapt away by cliiary currents (Vaughan, 1916), Rose coral surviwes
50 percent seawater for 24 hours, and indications are that this spacies Is also relatively tolarant of
tomporature changas. Manicina can be 3 carnivore consuming zooplankton (Vaughan, 1919) or an
autotroph derlving energy dlrectly through [ts ooxanthellae (Goreau, 1959). Lewls and Price (1975)
found that rose coral uses mucus nets in additlon to tentacles In food capture, and i{s thus capable of
feeding on particulate matter as well., Growth rates are apparently rapld durlng the first four years,
white maximum size requlires |ongar perlods {Jaap, 1979, personal communication). Additional studles
on developmental blology have been publlshed by Wiison (1888), Boschma {1929}, and Yonge (1935},

2, Deepwater Specles

Distichopora follacea Pourtalaes

Significance: Tnls stylasterine hydrocoral has been used in the manufacture of jewslry in the
Marathon area of the Fiorida Keys.

Diagnosis: Flabellate colonies, 4 to 5 cm (1.6 To 2 In) in height and width. Color white-plink To
white, Colony forms dichotomous, flattened branches, finely striated and granulated. Gastropores
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A Coralbom

in the vicinity of the management area.

Distribution of Corallium spp.

FIGURE D-1.



occur an the thin edge of branches in a row; each gastropore has a gastrostyle In its center, Each
side of the row of gastropores is fianked by a row of dactylopores. Smal | hemispherlical swellings
called ampul lae occur over the gonopores on the broad side ot the branches. Diceclous,

Distribution: Endemlic +o the continental shelf and slope from Key West to Savannah, Georgia, at
depths of 152 to 479 m {500 to 1,580 ft). Occurs on hard surfaces. May occur on the Pourtales

Terrace oft the Florida Keys at 150 to 400 m (495 to 1,320 ft).

Ecology: Totally unknown, Collected only rarely., Systematics unrevised since the 1880's, Feeds via
nematocysts on polyp tentacles.

Corallium medea Bayer and Corallium niobe Bayer

Significance: Retatives of these preclous plnk corals are carwd and polished In Hawall for use in
the manufacture of jJewselry (Grigg, 1977b)., Larger pieces can ba carved Into statues and curios. Poh
{1971} listed red coral pricas as $16,50/kg {37.50/1b) and harvests as 1,045 to 4,180 kg (2,300 to
9,200 tb) per year between 1963 and 1969 in Hawall.

Diagnosls: Hard, unjointed axls formed of solldly fused sclerltes; color white to pink, Colony
uniplanar, dichotomously branched, approximataely 0.5 m (1.6 ft) tall. Polyps occur on only one sur-
tace of the branches (probably away from the current), Cortical splcules of C. medea consist of 6, 7,
and 8-radlates and double clubs; those of C. niobe:t 6, 7, and B-radlates,

Distribution: In the wastern Atlantic, known from only seven records In the Stralts of Florida from
oft Palm Beach to off Key West (Figure D=1), FIwe of the seven records are reported here for the
first time {Calrns, 1979, personal communication)., The bathymetrlc range is 567 to 1,390 m (1,870 to
4,570 $1); however, T is most common between 600 to 700 m (1,970 to 2,300 f1). |ts temperature range |s
approximately 3* to 8*°C (37" to 46"F), The most important environmental factors that determine Its
distrbution are probably temperature, current (2 to & cm or 0.8 To 7.3 In sec=1), and the presence of
a hard substrate. A strong current is necassary to bring planktonic food to the coral and remowe
motabolic wastes and Joose sediment, The structure of the corallum as unipianar with directional
polyps implies that [t s In a2 constant unidirectional current. Al! corals require a hard substrate
on which to initially sattis, which could be provided by any number of benthic Invertebrates found
assoclated with deapwater banks. Species of Coralllum ware found both at recognized iithahearms on the
Little Bahamas Banks and In other deepwater areas.

Ecology: Virtually nothing Is known about C. medea and C. niobe beyond thelr brief original descrip=
tions and remarks on several commensal crganisms (Bayer, 1364), However, comparison to the much
studied Hawalian Corralium secundum Dana, Is probably acceptable (Grigg, 1976). C. secundum |Is
diceclous and, dasplte its occurrence below the esuphotic zone, malntains an annua! reproductive cycls,
spawning fn the summar, Its growth rate Is about 0.9 cm (0,36 in) yr=1 In length. It may live to be
50 years old but does not become sexual ty mature untl| about the twelfth or thirteenth year. The
areal cowsrage, density, and therefore the standing crop of the wastera Atlantic Coralllum, Is
unknown, the specles having been coliected oniy seven times. Howewsr, because of its association with
despwater banks and because very few of those banks have been blologlcally sampled, [t Is possible
that its distribution and abundance may be far greater than these few records Indlcate. The coralia
of six of the seven western Atlantic records are whilte, the saventh is {ight pink ("angel skin™) and
may represant a new species (Bayer, 1379, personal communication),

Like most cther species of corals, 1t is assumed that Corallium feeds mainiy on zooptankton, which is
transported by moderate bottom currents. The pradators of Corallium, If any, are unknown,
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Distributions of Acanella eburnea

and Acanella sp,

in the vicinity of the management area.



Coral!lum niobe usual ly supports a commensal polychaete worm, which Induces abnormal growth of
branchlets, forming a protective tunnel for the worm, Polychaates of the genera Harmothoe and Polynoe
are known to be commensal on Corallium (Bayer, 1956). C. nlobe also contains parasitic copepads of
the famlly Lamippldas In its gastrovascular cavities (Bayer, 1964).

Acanel ia eburnes (Pourtales), Keratolsis filexibllis (Fourtales),
Keratolsls ornats Yerrl!l, Leplidisls caryophylila Verril!

Signiflcance: The white, ivory~colored interncdes of thase bamboo corals can be poiished and strung
into necklaces. The warious spescles of bamboo corals have different lengths and diameters of |nter-
nodes (scale is 2.5 cm equa! 1 In): Acanella sburnea = 1.5 cm long, 0.1 fo Q.2 cm In diameter;
Keratoisls flexibills = 1 cm long, 0.1 to 0.7 cm In dlameter; K. ornata = 5 to 6 cm long, 0.2 to 2.8 cm
In diameter; Lepidisis caryophyilla = 4 to 50 cm long, 0.1 tTo C.6 cm In diameter, Different sized
nodes may hawe differing commerical uses. See Delchman (1936) for systematics.

Dlagnosis: All bamboo corals possass an axls composed of alternating short, brown, purely horny nodes
and longer, white, nonsplcular, calcarecus internodes. Their bases are usual ly modifled Into a root-
!ike structure for anchoring. In Keratolsls branching occurs from the Internodes; in Acanelia and
Lepidisis branching occurs at the nodes. K. flexibills has short internodes (about 1 cm), whereas

K, ornata has Internodes of 5 to 7 cm (2 fo 2.7 In), Acanelia Is distingulsed from Lepldisis by ITs
bushy colony with numerous branches origlinating at each node. Lepidisls is sparsely branched,
Distribution: Acsnella eburnea |s very common In the Stralts of Fiorida off the Florida Keys and in
+he northern Gulf of Mexico off Louisiana, Mississippl, and Alabama (Flgure D-2) at depths ot

283 to 1,829 m or 931 to 6,017 ft (Giammona, 1978). Keratoisls Is very commn on the Biake Piateau off
Georgla and throughout the Stralts of Florida (Figure D-3) at depths of 183 to 965 m or 602 to 3,170 ¢t
(about 6° to 12°C or 43* to 54°F), It is usually found on deepwater banks. Lepidisis caryophyllia s
relatively rare, known onty from the Stralts of Florida oft the Fiorida Keys (Flgure D-4) at 733 to
1,003 m (2,400 to 3,300 ft). Acanelia arbuscula (Johnson) has also been reported from one racord in the
narthern Gulf of Mexico (Glammona, 1978). The key determinants of distribution for thess spacies are
probably optimum temperature, strong current, and hard substrate for attachmant,

Ecology: Virtually nothing 1s known about the blolgy of the deepwater bamboo corals. Reproductive
perlodicity, growth rates, longevity, age at reproductive maturity, and symbionts are all unknown
{Bayer, 1979, paersonal communication), Areal cowerage and denslty are also unknown, but Acanella is
probably wery commn withln its range (represented by 49 records on Flgure D-2) and Karatoisis
{represented by 34 records on Flgure D-3) |s also probably very commn on the Blake Plateau In asso-
clation with deepwater banks. Lepldisls seems fo be rarer than the others.

1t is possible that some fish and molluscs (e.g., the aplacophoran solenogaster Chastoderms} mey
browse the poiyps of the bamboc corals.

Lelopathes glaberrima (Esper)

Signiflcance: Carved and polished pleces of This black coral are used in the manufacture ot jewalry
(Grigg, 1977b); larger pleces can bs carved into statues and curlos (see, e.g., Poh, 1971).
According to Opresko (1978, personal communication) the coral lum of L. glaberrima Is blacker, harder,
less spinose and therefore takes a higher polish than all other western Atlantic ant ipatharians,

Diagnosis: Corallum biack, Irregulariy branched, measuring up to 1.2 m tali with a basal diamater up
+c 4 cm, Branches usually crooked or bent, origlnating at right angles to the parent branch. Splnes
extremaly small (20 to 50 per cm or 8 to 10 per In}, occurring only on the smller branches, Folyps
and coenenchyme greylsh-white. Polyps hawe six tentacies.
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FIGURE D-3. Distributions of Keratoisis flexibilis, K. ornata, and Keratoisis sp. in the vicinity of the management
area.




Distribution: Mediterranean, off Madelra, Hawall, and the Bahamas, Within the management area:
northern Gulf of Mexlco, Stralits of Florida, Blake Plateau of f Georgla (Figure D-5), Bathymetric
range is 176 to 549 ¢m (580 to 1,800 f1); temperature range about 8" to 12°C (46° to 54*F). The most
Important snvironmental factors controlling the distribution are probably on optimum temperature
(bslow the thermocline and tharefore stable) and 8 moderate current fo replenish nutrients, carry away
wastas, and remowe sediment. Light mey confine Its bathymetric distribution to deep water because the
larvae of some antipatharians are known to be negatiwvely phototrophic (Grigg, 1963).

Ecology: Mot much 1s known about the blology of L. glaberrimes, but comparison with the Hawailan
Antlpathas dichotoma Pellas is probably acceptable (Grigg, 1976). 1T should be remembered, howsver,
that L. glaberrims tiwes in deeper water and probably does not grow qulte as large., A, dichotoma Is
diceclious and probably reproduces In the summer, Its growth rate Is about 6.4 cm per year In length
and It may Ilwe to be 40 years otd. |t becomes sexualiy mature after 10 to 12,5 years. The areal
covarage, denslty, and standing crop of L. glaberrima Is unknown; however, most of the 18 known
records of this spacles are concentrated on the edge of the shelt (200 Yo 300 m or 5660 to 990 1) off
the Florida Keys, It is not associated wlth deapwater banks, balng found in shallower waters,

The prey of Leiopathes is assumsd to be plankton, and Its predators, if any, are unknown. Commensals
and parasites are also unknown.
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FIGURE D-4. Distributions of Lepidisis caryophyllia and Lepidisis sp. in the vicinity of the management area.
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FIGURE' D-5. Distribution of Leiopathes glaberrima in the vicinity of the management area.




APPENDIX E: Deep water {greater than 200m or 660 ft) corals in
the management area. Symbols: X, present; *potential
commercial importance (Cairns, 1979, personal communi-
cation).

Gulf Straits
of of South
Mexico Florida Atlantic

Order STOLONIFERA
Family Clavulariidae
Clavul aria modesta (Verrill} X
Scleranthelia sp. X X

Order TELESTACEA
Family Telestidae
Telesto nelleae Bayer
Telestula sp. X

> <

Order ALCYONACEA

Family Alcyoniidae
Anthomastus agassizii Verrill
Anth?mastus grandiflorus VYerrilil
Nidalia rigida Deichmann X
BellonelTa sp.

Family Nephtheidae
Pseudodrifa nigra Pourtales X

Family Siponogorgitidae
Siphonogorgia {=Neospongodes)

agassizi (Deichmann) X

o T B 4

Order GORGONACEA

Family Anthothelidae
Antho thela grandiflora (Sars)
Anthothela tropicalis Bayer - X X
Titanideum frauenfeldii

(Kolliker) X

Titanideum suberosum (E. & S.)

Family Paragorgiidae

>

2 >

Paragorgia boschmai Bayer X
Paragorgia sp. X
FamiTy Coralliidae
*Corallium medea Bayer X
*Corallium niobe Bayer X

Family Acanthogorgiidae
Acanthogorgia aspera Pourtales X
Acanthogorgia schrammi (Duch. &
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Gulf  Straits
of of South
HMexico Florida Atlantic

Mich.) : X
Family Paramuriceidae
Paramuricea placomus (Linnaeus) - X
Paramuricea sp.
gebryce cinerea Deichmann
Bebryce grandis Deichmann
febryce parastellata Deichmann
Echinomuricea atiantica (Johnson)
Miriceides sp.
PTacogorgia mirabilis Deichmann
PTacogorgia tenuis (verriil)
PTacogorgia sp. :
Caliacis nutans {Duch. & Mich.)
Scleracis guadeloupensis
0. & M.}
Swiftia casta (Verrill)
Swiftia koreni {Wright & Studer)
Swiftia pourtalesi Deichmann
Swiftia exerserta (E. & S.)
Thesea nivea veichmann
Thesea rugosa Deichmann X
Thesea so%itaria (Pourtales)
Trachymuricea kukenthali (Broch)
Trachymuricea hirta {(Pourtales)
ViTTogorgia nigrescens Duch. &
Mich. X
Family Plexauridae
Eunicella albatrossi Stiasny
funicella modesta Verrill X
Muriceopsis petila Bayer
Family Gorgoniidae
Lophogorgia cardinalis Bayer
?Le?togorgia stheno (Bayer) X X
Family Ell1se [{dae
El1isella barbadensis (D. & M.) X
fTTisella elongata (Pallas) X X
Nicella guadalupensis (D. & M.) X X
Riisea paniculata D. & M. : X
Family Chrysogorgiidae
Radicipes gracilis (Verrill) X
*Cnrysogorgia desbonni 0. & M,
Chrysogorgia elegans Verrill X
Chrysogorgia few.esi Yerrill X X
Family Primnoidae

*Callogorgia verticillata
(Pailasi

callogorgia grimaldii Studer

F1umare!ﬁa aurea (Deichmann)

PTumarelta goesi Aurivillus

PTumarelTa pourtalesi (Verrill}

T K

> >

I P DD X M

>
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> X >

> >

> <
><

> 2 >
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Gulf Straits
of of South
Mexico Florida Atlantic

Thouarella aurea Deichmann X
Thouarella sp. X X
Calyptrophora trilepis

Pourtales X

*Narella pauciflora Deichmann
*Narella regularis (D. & M.)
*Narella verstuysi Hickson
*Candidella imbricata (Johnson} X
Famiiy Isididae
*eratpisis flexibilis (Pourtales)
*eratoisis ornata Verrill
Acanella arbuscula VYerrill - X
*Acanella eburnea (Pourtales) X
* epidisis caryophyllia Yerrill X
Lepidisis |ong1glora Verrill
Chelidonisis aurantiaca Studer
Primmoisis humilis Deichmann

2

<
> 2L
> <

> >

Order PENNATULACEA
Family Kophobelemnidae
Kophobelemnon sp. X X
Sclerobelemnon sp. X X
Family Anthoptilidae
Anthoptilum murrayi Kolliker X
Anthoptilum sp. X
Family Funicul inidae
Funiculina gquadranularis
(Palias) X X X
Family Protoptilidae
Protoptilum thompsoni Kolliker
Family Scleroptilidae
Scleroptilum sp.
Family Umbellulidae
Umbellula ?untheri Kolliker
UmbeTTula Tinda Kotliker
OmbeTTuTa eToisa Nutting
OmbeTTuTa sp. I (sensu Giammona)
Umbellula sp. 2 (sensu Giammona}
UmbelluTa sp. 3 (sensu Giammona)
Family Virgulariidae
Virgularia sp.
canthoptilum sp. X
Scytalium sp.
Stylatula elegans (Deichmann) N
Stylatula sp.
Famiiy Pennatul idae

Pennatula grandis Ehrenberg X

>
b

2 2 D g
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Gulf Straits
of of South
Mexico Florida Atlantic

Order SCLERACTINIA
Family Pocillopridae
Madracis myriaster (ME & H) X X
Family Fungiidae
Fungiacyathus pusilius
ourtales]
Fungiacyathus symmetricus
!gourta1esi
Fungiacyathus crispus (Pourtales) X
Famiiy Oculinidae
Madrepora oculata Linnaeus X
Madrepora carolina (Pourtales) - X
Family Anthemiphylliidae
Anthemiphyllia patera Pourtales X
Family Caryophyllidae
Caryophyllia polygona Pourtales
aryophyltia berteriana
Duchassaing
Caryophyllia cornuformis
Pourtales
Caryophyllia ambrosia
caribbeana Cairns
Caryophyllia parvula Cairns
Concentrotheca laevigata
{Pourtales)
Cyathoceras squiresi Cairns
Labyrinthocyathus facetus Cairns
{abyrinthocyathus Tangi Cairns
Oxysmilia rotundifolia (ME & H)
Trochocyathus rawsonii Pourtales
Tethocyathus cylindraceus
{Pourtales)
Tethocyathus variabilis Cairns
Paracyathus puichullus
Deltocyathus moseleyl Cairns
Deltocyathus calcar Pourtales
Deltocyathus 1talicus Michelotti
Deltocyathus eccentricus Cairns
DeTtocyathus pourtalesi Cairns
Stephanocyathus (S.) diadema
(Moseley) X
Stephanocyathus (S.) paliferus
Cairns X X X
Stephanocyathus (S.) laevifundus
Cairns - X X
Stephanocyathus (0.) coronatus
(Poutales} X X
Peponocyathus folliculus
(Pourtales) X
Peponocyathus stimpsonii

> > F o T
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Gulf Straits
of of South
Mexico Florida Atlantic

(Pourtales) X X X
Desmophyllum cristagalli
ME & Haime
Thalamophyliia gombergi Cairns
Cophelia pro1fngE_T§§Tﬁas)
Anomocora fecunda (Pourtales)
{oenosmilia arbuscula Pourtales
DasmosmiTia Tymani (Pourtales)
Dasmosmilia variegata
(Pourtales)
Solenosmilia variabilis Duncan X X
Asterosmilia prolifera :
(Pourtales)
Asterosmilia marchadi
(Chevalier) X
Phacelocyathus flos (Pourtales)
Family FlabelTidae
Flabellum moseleyi Pourtales
FlabelTum fragiTe Cairns
Javania caflleti (D. & M.)
Polymyces fragilis {(Pourtales)
ardineria paradoxa (Pourtales)
Family Guyniidae
Guynia annulata Duncan X
ScE’izocyatﬁus Tissilis Pourtales X
Stenocyathus vermiformis
(Pourtales) X X X
Pourtalocyathus hispidus
(Pourtales) X X
Family Dendrophylliidae
Balanophyllia palifera
Pourtales X
Dendrophyllia cornucopia
Pourtales X X
Dendrophyllia gaditana (Duncan) X
Dendrophyliia alternata
Pourtales X X
Enallopsammia profunda '
(Pourtales) X X X
Enallopsammia rostrata
(Pourtales)
Thecopsammia socjalis Pourtates X
Bathypsammia tintinnabulim
(Pourtales) X X X
Bathypsammia fallosocialis _
Squires X X
Rhizopsammia manuelensis
Chevalier X X
Trochopsammia infundibulum
Pourtal es X

X
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Gulf Straits
of of South
Mexico Florida Atlantic

Order STYLASTERINA .
Family Stylasteridae
Stylaster duchassaingi Pourtales
Stylaster erubescens Pourtales X

*Stylaster filogranus Pourtales X
Stylaster gemmascens (Esper)
ATlopora miniata Pourtales
Cryptohelia peircei Pourtales

tenohelia sp.

*fjistichopora foliacea Pourtales
Distichopora sulcata Pourtales
Errina cochleata Pourtales
Errina glabra Pourtales
PYiobothrus symmetricus Pourtales

> > »< < > =) I >
< P P D >

Order ANTIPATHARIA
Antipathes americana D. & M. X
Antipathes hirta Gray X
Antipathes tanacetum (Pourtales) X X
Antipathes pennacea Pallas X
Antipathes tristis (Duchassaing) X
Antipathes picea Pourtales X
Parantipathes tetrasticha
{Pourtal es)
Aphanipathes humilis (Pourtales) X
Aphanipathes thyroides
[Pourtales) X
Aphanipathes felix (Pourtales) X X
Aphanipathes abietina (Pourtales) X
*_ejopathes glaberrima (Esper) X X
Bathypathes patula Brook X

>




APPENDIX F: Fauna characteristic of deep-water banks in the western
Atlantic. (Based on Smithsonian Institution collece
tions CI-140, CI-246 in the south Atlantic; Cairns,
1979, personal communication).

I. Coelenterate species:

A. Octocorallia
P1acogor9ia sp.
wiftia sp.
Paragorgia sp.

*Corailium medea
Paramuricea sp.
Miriceides sp.
EunicelTa modesta
Pseudodrifa nigra
Anthomastus sp.
Plumarella sp.
Trachymuricea sp.

*Narella versliuysi

“*Nareila regularis

*Narella pauciflora

*Candidella sp.
*Keratoisis sp.

B. Scleractinia
Cyathoceras squiresi
Desmophyilum cristagalli
Lopheiia prolifera
Solenosmilia variabilis
Bathypsammia fallosocialis
Bathypsammia tintinnabulum
Enal Topsammia profunda

IT. Other animal groups not identified to species:

Porifera Ophiuroidea

Hydroids Echinoidea
*Stylasterina Crinoidea

Actiniaria Cirripedia
*Antipatharia Paguridae

Bryozoa Galatheidae
Brachiopoda Polychaeta

Gastropoda Benthic Fish

Octopoda Endolithic borers
Asteroidea Macroscopic {sponges)

Microscopic {sponges, fungi)

*Species of potential commercial value.
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APPENDIX G. SUPPLEMENTAL INFORMATION ON SOURCES OF ENERGY IN CORALS

1.0 Scleractinia

1.1 Light

Fundamental to the flow of ensrgy through the reef acosystem Is the symblotic relationship with
zooxanthe! lae characteristic of al| shal low=water hermatypic corals. These algas are capable of pro=-
ducing more oxygen that Is consumed by the algae and coral host comblned (Yonge, et al,, 1932; Odum
and Odum, 1955; Kanwisher and Walnwright, 1967). But more Important to corals, and the communities
which they form, Is the carbon fixed during the process of photosynthesis. Evidence that

zooxanthel lae can release photosynthetically fixed organlc compounds to thelr hosts Is well
gocumented, as Is the effect of zooxanthel lae on nutrient recycling and enhancemant of calclflcation
(reviewad by Muscatine, 1973). The Indispensabllity of the symblosls, however, |s one of the scurces
of controversy noted abows. :

While It appears that supplemental scurces of nutrition are taken In addition to the amount suppl led
by zooxantheliae, the oweral| question of Indispensabl | Ity of such exogenous food to the exlstence of
scleractinians Is still debated. Yonge and Nichalls {1931) concluded that scleractinians can |Ive for
sewwral months in complete darkness as tong as food is provided. Conversely, Kawaguti (1964) cbserved
that four genera of Pacific corals kept for more than 15 months In the Light but wlthout food appeared
healthy and Increased thair numbers of polyps {note: although zooplankton were withheld as a food
source, bacteria may have been present and consumed in Kawaguti's workl. Franzisket {1963; 1970
showad that Hawallan corals performed In the same fashion and noted that corals kept in the dark for
twe months exhibited symptoms of atrophy., Connell (in Muscatine, 1973) excluded light from a section
of the Great Barrier Reef using an opaque dome without affecting ambient currents and food supply.
During thres and one~half months In the shade, corals expel|ed thelr zooxanthel lae and all colonies
dieds Control colonies under transparent domes survived. Lewls (1974) found that planulas of Favia
fragum could not survive more than three months 1f not provided with both food (Artemia) and {Ight
{12n:12h, light:dark photoperiod},

1.2 Zoop tankton

Opinlons ditter on the adequacy of zooplankton In satisfylng the food requirements of cora! and other
benthlc invertebratas on reefs (Lewis, 1977). Johannes (1974) has arguad that the blomass of
zooplankton ower coral reefs Is Insufficlent to supply energy needs although it may be important as a
source of essential nutrients. In this view reef corais are "autotrophlc" and depend extensively upon
anergy supplied by their zooxanthel lae,

The early papers of Sargent and Austin (1949, 1954) indicated that the zooplankton biomass of
surrcunding waters at Rongelap In the Paclfic were too small to support all the benthic Invertebrates
on the reef. Johannes, &t al. (1970) calculated that zooplankton on a Bermuda reef were not suf-
tictently abundant to support the anergy needs of the corzls present as indicated by their rates of
respiration, Johannes and Tepley (1974) found that the zooplankton blomass present coyld suppiy only
20 percent of the dally requlremants for respiration In the Pacific coral, Porltes iobata, and Porter
(1974) estimated that durling a two~hour feeding period at sunset, the small star coral (Montastrea
annuisris) could capture only between 0,2 percent and 11 parcent of the totzl daily food required for
energy used In resplration,

Although the supply of oceanic Zoop lankton appears to be (nadequate to support reef secondary
production, reefs undoubtedly produce their own Zooplankton (Porter, et ai,, 1977; Porter and Porter,
1977}, Sale, McWilliam and Andarson {1976) found that there was a resldent plankton commun ity at
Heron Island, Australla, which was more abundant and richer In spacies than the of fshore commun { ty,
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They suggested that this plankton community was retalned on the reef by local circulation or by behavw
joral responses and was a potential source of food for the sesslle resf organisms. This aspect of

reof zooplankton ecology may be of quantitative significance when Its Impact Is more fully ewaiuated.

The view that reef corals are not wholly "autotrophic® in thelr nutrition has been summrized by
Goreau, et al. (1971}, They regard corals as specialized carnivores without structural modifications
tor an sutotrophlic existence depanding primarily upon zooplankton for thalr foods Tha work of Coles
{1969) supports this view, He found that reof corals were able to ingest more than sutficient numbers
of brine shrimp to cower thair energy expenditure in respiration with energy left for storage and
growth. Furthermors, Goreau, et al, (1971) considered that reaf corals mey act as unspecialized
detrltus feeders upon a wide ranga of organic matter or may even utilize dissolwd or colloldal organic
matter. Lewis and Price (1975) dlscussed suspension feeding strategles in Atlantic reef corals,

The general conciusions regarding The Importance of zoopiankton to support reef production Indlcate
+hat while there is a substantial remowal of plankton by benthlc organlsms, zoop lankton blomass from
oceanlc watar flowing over reefs Is too low even to supply the dalty energy requiremants of the corals
prasent, Addltlonal taood must be suplied by resident plankton and other external sources.

1,3 Bacteria

I+ has been polinted out by DiSalw (1973} and Sorokin (1973¢c) that there are very few guantitative
date on the role of microbial populations 1n the product I vlty of coral reefs. One cannot concelve of
such complex systems wlthout micro—organisms functioning as organic decomposers, nitrogen fixers and
In blogesochemical processas, Large numbers of bacteria on reef surfaces were reported by Odum and
Ddum (1955) and bacteria have besn implicated In the high resplration rates of coral communities noted
by Sargent and Austin (194%), The work of DiSalvw {1973, 1974) has been concerned with the diwersity
and abundance of bactaria on coral reefs while Sorokin (1973a, b; 1974) has emphasized the role of
pacterla in secondary production In reaet organlsms, [.a., In fransforming detritus to microbial
blomass.

DiSalw (1973, 1974) suggested that the flinely divided sedimants in reef spaces and cavities func-
tioned as "regenerative surfaces® and that the rapld rates of oxygen consumption occurring In these
cavitles Indicated rapid organlc decomposition, FPlate count of sediments at the bases of coral heads
showed densities of 107 to 108 bacteria/g dry matter and among them were forms capable of digesting
chitin and other organlc compounds, reducing nltrates and digaesting gelatin and agar,

The bacteria in reef sediments and In Internal cavities are considered to hawve a role in nutrlent
regeneration (Di5alw, 1974), Pools of dissolved nltrogen and amlino nltrogen were found In sediments
and in daad coral heads. Quantitative estimates gave value of 33 g-atoms of phosphorus and 30 males
of amlino nl't'n:;ge!'l,-fm2 dead coral surfaces. His rasults show that bacterla msy thus be Important In
cycling of nutrients In the reef system. )

Sorokin (1973a, b, ¢; 1974) has stressed that The blomass of bactaria In reef sediments and in shallow
constal water corresponds with thelr importance In processes of mineralization and nutrient cycling an
reets, They are also conslidered Important as food for secondary consumers, Results of feeding
experimants {Sorokin, 1973a) showed that six specles of reef corsls could consume bacterioplankton.
Other forms which were able to fliter bacterioplankton from water were the tunicate Ascldla nigra, the
sponge Toxadoces violacea, and The oyster Crassostres glgas, Soroklin (1973a) regarded the bacterlo-
plankton as belng a high-quallity food adequate in amount to supply a large percentage of the total
energy needs of suspension feeders on the reef. A general scheme 1{justrating trophlic relationshlps
has bean attempted by Sorokin (1573c) and Is shown In Figure G-1. This study emphasized the [mpor-—
tance of micro-organisms and The process of decomposition, 1t also suggested a shortage of phyto~
plankton as primary producers In the reef scosystem and hence the minor Importance of the phytopiankton/
zoop lankton frophlic relationship.
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FIGURE G~1. Trophic relationships within a coral reef community,
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1,4 Detrltus

The quantitative significance of detrifus as tood for coral and other benthic organlsms on the resf
has not been evaluated, Howewer, there Is a good deal of evidence to Indicate that suspended detrltus
Is abundant 1n the water flowing over reefs.

Giynn (1973) found that dry biomass of suspended matter passing over a reef In Puerto Rico exceeded
the dry blomass of net plankton by an order of magn | fude or more. Evidence from examination of
Mi|1lpore fllters, plankton-pigment concentrations and productivity measurements indicated that the
suspended metter was primarily detritus. The flux of suspanded matter amounted to between 20 to 40g
dry vf/mzjday and there was no evidence of depletion of detrital meterlal within The water mass
flowing over the reef, In tact, there are s number of studies which show an Increase in detritus
availabie to suspension feeders after water has crossed a reef {Lewis, 1977,

Atlantic reef corals have bsan shown by Lewls and Price {1975, 1976} to behawe as suspension teeders.
By means of nets and strands of mucus they are able to capture 2 wide range of particulate material
and |arger plankton with thelr tentacles, Thus, when the biomess of zooplankton Is too low to support
the nutritional needs of corals {Johannes, 1974; Porter, 1974), other sources of food may be awallable
to them., While those specles with long active tentacles obtaln food by means of tentacle capture and
by mucus filaments, species with short tentacles such as the Agariclidase appear to feed entlirely by
suspension feeding., Lewls {1976, 1977) has shown experimentaily that some Atlantic resf corals are
able to clear the surrounding water of particulate materlal |n amounts Just enough to supply thelr
dally maintenance requirements.

Some Interest has been shown In the potential nutrient significance of the mucus which Is produced in
coplous amounts by most reef corals, Johannes (1967) observed mucus released by corals and the sub-
sequent formation of aqgregates of mucus and entrapped particles, Marshall {1972) found considerable
quantities of zooxanthallae In mucus discharged from coral heads. Suspended mucus strings were axami ned
by Coles ang Strathmann (1973) and found to have signlficantly higher organic carbon and nitrogen con-
+ents than suspended particlas in the surrounding water, Benson and Muscatine (1974) tound that the
mucus from a varlety of corals contained wax asters and they also observed that reef fish fed on the
coral mucus. This Is apparently one route by which snergy-rich products of coral metaboclism are
transterred to hligher trophic levels. '

This ralsas the possitllity of a detritus-based food chaln such as exlsts In mangrove swamps (Odum and
Heald, 1975), Feeding strategies for particulate food sources other than zooplankton are different
from strategles In which zooolankton Is the main food source (Jorgensen, 1966). Flliter feeding, a
type of suspenslon feeding, is one way of capturing particulate matter and Crisp (1975) has commented
on the fact that suspension feeders require less energy for feeding than do zooplankton feeders. The
propartion ot clllary-micold suspansion feeders {Including corais) and fllter teeders on reefs has
been estimated by Glynn {{n Lewis, 1977). Glynn also found that the total biomass of the macrcbiots at
Panama was 441 g proteln/m, Of thls, 285.5 g conslsted of corals and 14.6 g of other suspension
tenders. !f, as Crisp (1975) suggests, suspension feeders are Intrinsicaliy efficlent converters of
ensrgy, then such a feeding strategy based on suspended defritus is particularly sultable for -
zooplankton=poor troplcal waters, With this view in mind Lewis (1977) outiined trophlc relationships
within a2 coral reef community, Incorporating detritus as & food source {Figure G-2),

1.5 Dlssolwed Organics

As yet there 1s no conclusive proof that corals use dissolwed organic matter as food. Stephens and
Schinske {1961) and Stephen (1962, 1968) discussed The probiems that must be overcome In determining
the extent of net utllilzation of a particuiar dissolwd organlc substance. As stated by Muscatine
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(1973}, experiments have yet to be conducted with appropriate concentrations. Release as wel| as
uptake of the material has not been determined, so that net galn, if any, Is unknown. Finally, there
I's no documentation that absorbed organic material participates in the metabolism of the host.

2,0 Alcyonaria

Alcyonarian corals have been conslidered carniworous along with the rest of the coelenteratas (Hyman,
1940}, There Is evidence that at least In some specles, this statement is velld. Both Bayer (1956)
and Grigg (1970) reported that Leptogorgla virgulata and Murlcea spp., respectively, prey extensively
on shelied bivwalve larvae, Grligg found Tthrough hypochlorite digests of polyps that this |tem consti-
tuted $0 percent of the diet of both M. californica and M, fruticosa but concluded that only one per=-
cent of metabolic needs were met In this fashion. Experimental work showed that microzooplankton and
particulate organic matter were also consumed and probably represented the bulk of the dlet of these
spoacles,

On the other hand, Pratt (190€) described the morphological "reduction” ot the digestive areas (n The
alcyonacean octocorals Lobophytum, Sacrophyton, Alcyonium and Sclerophytum, correlating this In each
species with an Increase in numbers of zooxanthellsa, Pratt conjectured that the needs of growing
colonles of Sclerophytum ¢ould not be satistied by the smell amount of zooplankton actually capturad
and that nutrition of these spacies was supported by zooxanthellse. Gohar (1940, 1948) added members
of the famlly Xenildae to the specles observed by Pratt as having a rich flora of zooxanthe]jae and
also noted that xenllds lacked digestive zones of the mesenterial fllaments, These animals were never
observed to feed in the |aboratory or in the field or to trap and paralyze zooplankters brought into
contact with the surface of the animal. Since pulsating colonles ceased to move when placed In the
dark but resumed movemant when returned to the light, Gohar conjectured that "combustible energy-
glving material™ Is normally suppiled by zoocxanthellae, rather than zooplankton. Wainwright {1967)
reported the gorgonla expanded durlng the day when plankton was scarce but remslined contracted at
night showling iittle feeding activity when zooplankton was most abundant. This was considered to be
an adaptation favoring photosynthesis by zooxanthellae during the day, Implyling a nutritiona! rote for
the algae, Simllar to the case with scleractinian corals, Xinzle {1970, 1973) has shown that

73 percent of symblotic gorgonians died after beling ptaced in a [lght-tight aguarium with running
saawater for 83 days. A non=-symbiotic specles (Dicdogorgia) was allve and apparentiy healthy
thraughout the experiment. Bayer (1954) found evidence that the gorgonlans Plexaura flexuosa and
Psammogorgia antlipathes, which have especialtly abundant zooxanthellae, hawe lost most, 1f not all of
thelr nematocysts, In additlion, theay seem to show a reductlicn of gastrodarmai gland cells, as In the
case of the troplcal alcynonaceans,

The data hare are no lass equlwocal than In the stony corals. The arguments concerning the dayilight
expansion of the polyps In so~called "hermatyplc gorgonians” (Walnwright, 1967) is countered by
Thecdor (1977) who found that members of the genus Pseudoterogorglia tend to be expanded at night and
contracted durling the day. The arguments for lack of feeding are often made with the assumption that
only animal food is taken, However, Wilson (1884) and Roushdy and Hansen (1361) have both found evi-
dence that octocorals are capable of feeding on phytoptankten, BDlatom or detritus capture doas not
require namatocysts. Thls correlates well with slectron=-microscopic observations by Mariscal and
Bigger {1977} who found that even asymbiotic octocorals have few nematocysts and no gastrodermal
mlerovii(le in any case, no direct experimental approach has been employed In attempting to deflne
the nutritional requlirements In symblotlic Octocorallla,

3.0 Antipatharla

Inspection of the tentacular apparatus of Cirripathes or any other antipatharian In the study area
will reveal large numbars of nematocyst batteries. Thus It is not surprising that Grigg (1965) was
able to experimentally feed polyps of Antlpathes grandls from Hawall with varlous zooplankters,
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Howaver, Dantan (1921) reported that polyps of a Lelopathes contalned large numbers of dlatoms, often
broken and apparently in a2 state of digestion, along with algal fragments, Although the data do not
warrant antipatherians being considered herbivores, omnivorism cannot be ruled out, particularily In
view of the recent studies by Lewis (1978) who notes that antipatharians are capable of feeding on
fine suspendead particutates by means of mucous strands and nets.
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APPENDIX H. PREDATORS AND ASSOCIATIONS OF CORALS: GENERAL REVIEW

1,0 Scleractinian Predators and Their Effects

1.1 Flshes

Studies by Robertson (1970}, Satvini-Piawen (1972} and Patton {(1973), have shown that The number of
animals spaclalized to feed on the Scleractinlia has been underestimated (Walls, 1957; Yonge, 1963},
Some of the observed ef fects also go far beyond the negligible damags claimed by Yonge (1968), Since
many of the known coral predators have been described only relatively recently, It 1s likely that comn
tinued study will add to our knowledge of this feeding hablt, The following review will no doubt scon
be supplemented by new discover]es,

In Randall's {1967) survey of the food hablts of reef fishes small volumes of coral were found in the
alimentary tracts of four species: Scarus coelestinus Cuvier and Yalenclennes and Sparisoma
aurofrenatum {Cuvier and Yalenciennes) (Scaridae), Chaestodlpterus faber (Broussonet) (Ephippidae), and
Microspathodon chrysurus (Cuvier and Valenciennes) (Pomacentridae)., The only specitic coral ldentifi-
noted was that of Oculina dltfusa, a fragment consumed by C. faber. In some jocalities coral consump-
tlon by flshes appears greater than indicated by Randal|'s (1967) study., For axample, In Panama
(Bakus, 1969) and Bermuda (Gygi, 1969}, the rasping of live corals by scarids is commonplace., Scarus
guacamala Cuvier rasps Siderastrea siderea with fair regularity along much of the north coast of
Panama, The summits of large hemispherical colonies are conmonly scraped to depths of 2«3 mm; such
teeding is often performed by relatively small schools of 5. guacamala (five to 15 Individuals) which
appear to range over extensive areas., Microspathodon chrysurus, though predominantly harbivorous on
epontic diatoms and filamentous algse, frequently feeds on 5. slderea as weil. Juveniles and adults
of this fish bite the surface of the corallum vigorously, removing primarily the extended polyps.
Corals preyed upon In this manner can be distinguished by the characteristic circular lesions left
behind (Glynn, 1973}, Juvenlles and adults of Microspathodon canmoniy feed on the hydrocoral Mi i lepora
in Florida (Ciardel)l, 1967), adults nest on ¥, and both juveniles and adults attack Millepora

comp lanata in Panama., Other corals observed In Panama with deep rasping marks, simllar to those pro-
duced by 5. guacamala, are Montastrea annularis, Acropora palmata, A. corvicornls, Agaricla
agarlcites, and Porites furcata. Mixed schools of Scarus croicensis, Acanthurus chirurgus (Bloch),
Chaetodon capistratus Linnaeus, and other spacies occasionally feed on A. cervicornis, Such inciden-
tal feeding forays c<an lead To coral rasping by the scarld and setective removal of polyps by the
lattar two species (Glyna, 1973), On one occaslion a scarid, possibly Scarus vetula Bloch and
Schnelder, was observed to bite oft a terminal 2Z~cm tip of Porites porites. On some areas of ths
reaf, Porltes colonies commoniy have many of their terminal branches brokan off. Thls feading habit
was reported long ago in Halti by Beebe (1928), who observed that scarlds (most jlkely S. guacamzia)l
break off and ingest the terminal branches of corals, The effects of fish predators on Poritas
astrecides have not been reported In the Caribbean, but according to Gygl (1969) Sparisoma virlde
(Bonnaterre} commonly faeds on thls coral at S8armuda, removing up to 200 mg with each blte. In addi-
tion to direct browsing, Glynn {(1974) belleves that indirect activity causes datachment of sevaral
coral species, notably Siderastrea radians and Favia fragum. Thls may be the cause of rounded, moblle
coral {1ths often seen in lagoonal patch reef specimens.

As Yonge (1963) suggesTed, nematocysts must certalnly deter some fishes from feeding on corals, That
Microspathodon regularly consumes large amounts of the hydrocoral Millepora, however, indicates that
certain fish spacies can cope with this potent means of defense, Possibly another ef fective deterrent
that would tend to discourage flsh predators |s the presence of sharpiy projecting septa, often with
serratad edges, on the coral lites of Mussa, Scelymia, Isophyllastrasa, Mycetophyllia, and Isophylilia,
it may therefore be significant that the coral species most often consumed by large flishes have raela-
tively smooth and unobtrusive surfaces. Reese {1977) has studied the relationship between feeding
behavior, substrate type, and coral morphology In the Chaetodontidae fishes of three Paclific areas.
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1.2 invertebrates

SIx Invertebrate coral predators have besn discovered In the Carlbbean reglon since 1962, These
Include the amphinomid pelychaete Hermodice carunculata (Pailas), the majld decapod Mithrax
(Mithraculus) sculptus (Lamarck), the gastropod mo!iusks Coralliophlla abbreviats Lamarck, C. caribea
Abbott, and Cal!lostoma jawanicum Lamarck, and the echincid Dladems antil{arum Phitippl, Hermodlce
was first described by Marsden (1962, 1963) to be an habltual predator of Porltes porltes and P
astrecides. Subsequant work by Ott and Lewis (1972) and Shinn (1976) showed that several other coral
species are preyed upon (although Hermodlce was found most often on tha colonial anemons Palythoa).
Ebbs {1966 noted that coral browsing may occur In all Atlantic members of the Amphlnomidae, Both P.
furcata and P. porltes are attacked by Mithrax, which severs the polyps with its chelae. This feeding
habit, flrst observed In Pusrto Rlco (Glynn, 1962), was also seen In Panama, where Mithrax commonly
preyad upon ramose specles of Porltes (Blynn, 1973}, Ward (1963 believed that the mode of feeding of
Coralliophiia abbreviata, Inw!ving the dissotution and Ingestion of soft tissues, can lead To the
death of polyps and ewentual destruction of the colony of Montastrea annularls (small star coral). On
+he other hand, Robertson {1970) maintalns that this species Is a wall-adapted parasite, causing
ttle damsge to pelyps. This conclusion Is challenged by Ott and Lewis (1972} who documented some
damaga by C. abbreviata to sewera! different corals, especially M. annutaris. Miiler In Glynn (1973)
tound Coralllophlia abbreviata and C. caribaa associated with 14 hermatypes at Discovary Bay, Jamalca,
and suggested that the gastropods may feed on plankton Ingested by the corals. Calliostoma javanicum
feeds on Mussa angulosa In the |aboratory and on Agaricia spp. (lettuce coral) in the iaboratory and
field (Lang, 1970), with a preference for the latter group, Small circular leasions are produced, but
it is not yet known which of the soft parts of the coral are consumed. Diademe antl)larum preys on
coral at night (Bak and van Eys, 1975) at the same time that it preys on Thalassia producing the well-
known halo effect around patch reefs, Like the scarids {parrot #ish), Diadema infl|lct substantial
mechanical damage to the coral lum, but their lmpact is greater due to thelr siow movement and con-
tlnual feeding pattern.

From the foregalng, [t Is obvious that several reef animals are adapted to feed on the Scleractinis.
Though the actua! guantities of coral consumed appear to be slight, there Is good evidence that the
damaged areas of the coral ium that do not undergc regeneration are inwaded by other organisms which
may ovargrow and sventually smother the entire colony., Continulng observations of the rasped surfaces
of Siderastrea slderea have shown that, while repalr normally takes place rapidly (two to three
months), some areas suffer irreparable damage, The latter are often Invaded Initially by a varlety of
fllamentous algas, including membars of the Cyanophycsas, Chlorophyceae, Rhodophyceae, and
Phaeophyceae, and epontic diatom growths, Large colonles of Montastrea annularis with thelr surfaces
in varlous stages of invasion provide a concrete example of the course of destruction. Scarid nicks
often contain mixed growths of filamentous algae and these can be traced through & successional con-
+inuum to surfaces highly eroded by boring ciionld sponges (Glynn, 1973), Ancther type of algsl inva-
slon Is Induced by continuous attack on Acropora cervicornis (staghorn coral) and Montastrea annuiaris
(small star coral) by the threespot damseltfish, Eupomacentrus planifrons. As described by Kaufman
{1977), the fIsh's contlinual attack on Iiving and dead coral!s prevents regeneration of corai tissue
and allows maigal lawns" to become establlshed. Feddarn {1979, personal communicaticon) claims these
flawns" are cultlvated ysar-round. These "lawns" in turn serve as & food source and egg cultiwation
space for the fish. Ott and Lewls (1972) find that *he biue-green alga Lyngbla sp. Invades reglons of
coralia which have been injured due to predation by the polychaete Hermodice (see Antonius, 1973).
Thers |s no evidence that the algae can expand past the site of Injury; however, Antonlus (1973, 1976Y
has described a blue~green alga, Osclliatorls submembranscea, which appears to be capable of rapid
coenenchymal Iysis, and spreading once a footho!d on a corallum Is gained,
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2.0 Other Scleractinian Assoclatlions

There is a good deal of evidence from the flald indicating that competition for [lving space Is acute
among the jong=lived benthic popuiations of coral reafs, It sppears that many groups of reef orga-
nisms have evolvwed body morphologles which tend to maximize the area of exposure to !ight and
currents. Certaln minimum jevels of exposure are necessary for both photosynthetic and suspenslon
feading forms. Therefore, It is not surprising to find that s wvariety of stratagles are employed To
ensure the acquisition of space and access toc the surrounding medium, and a subsequent hold on this
resource once obtained.

2.1 Competltion Among Scleractinian Species

To the rapid and spreading mode of growth employed by many corals as a means of reducing competition
for space and 1ight, must now be added the newly discovered adaptation of extra=coelenteric feeding
(Lang, 1973)}. She has found that certain specles wit! extend thelr mesenterial fliiaments and digest
any [Iving coral tissuve from a colony of another species which they can touch, up to about 2 cm away.
The species can be arranged in an aggressive hierarchy, each species attacking aii others below 1t in
the hlararchy and being attackad by all ranked higher. In general, the massiva specles of the fami-
iles Mussldae, Meandrinidae, and Faviidae rank higher than those of other famillses., This agrees with
Connel Its (1973) findings that slow=growing massive colonies are not overgrown by the faster growing
branching ones, and that in some instances, follaceous species may Inhlbit massive ones.

Whlle such competltive Interactions can be observed among adult corals, they probably alsc play an
Important role among young growing forms. An active feeder, for example, would preciude the
astablishment of subordinate species within 1ts feeding radius. Competitive exclusion by means of
predatory Interactions occurs most noticeably In the densely populated zones. Montastres anhularis,
one of the principal reef-building specles, Is moderstely active In axtracoelenteric feading and
perhaps owes |ts presence In the buttrass zone and along the seaward slope In part fo Its abllity to
compete successfully with more rapldly growing ramose and follaceous forms (Glynn, 1973).

2.2 Borling Organisms

The Importance of boring organlisms in corals has been noted in reviews by Otter (1937), Yonge (1963},
Goreau and Hartman (1963) and Lewis {1977), A wide wvarlety of organisms Including sponges, sipunculld
and polychaete worms, molluscs, crustacea and algae are able to bore into corals, by elther machanical
or chemlcal means (or both). Spongas are perhaps the most widespread borers on coral reefs. Rutzler
{1971) has found that members of the adociid genus Siphonodictyon can excavate both Into the livi ng
and nonllving portions ot colonies of several coral genera, Pre-existing damage to the coral Is
apparently not a prerequisite for attack. Giynn (1973) noted that when a section of Cliona sp. was
transplanted from an infected Slderastrea to the algal-cowered scars of uninfected colonles, the
sponge was able to expand over undamaged coral surfaces. The implanted sponge began to grow immediately
and expanded 2 cm peripherally 1n a nlne-month period, killing the underlylng coral tissue. Neumann
(1966) estimoted that the sponge Clipna |lampa can excavate carbonate at the rate of | to 1.4 cm yr=1,
Heln and Risk (1975 and MacGreachy {1975) estimate that three to 70 percent ot the whole corallum may
be reworked by clionlds, while Hudson (1977) anticipates that s one=-meter high coral head could be
completely converted to sediment in 150 years or less based on scleroband measurements.

Rates of esroslon of reef surfaces are difftlcult to estimate but Goreau and Hartman (1963) considered
the activity of clionld sponges to be a widespread and slgnlficant force in the maintenance and for-
mation of Jamaican deep reef communities, In shaliow water, weakening of the bases of coral colonles
by sponge excavation 1S perhaps counterbalanced by rapid calgcltication rates; In deeper water (>30 m
or 100 1), however, calclflcation is slow, corals become flattenad and attached on an edge, the
topography Is steep, and there is a pauclty of frame-cemanting biota, All of these ftactors tend to
magnify the effect of boring sponges In this environment,
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2.3 interactlons between Corals and Other Sessiie Organisms

Cereful observation of benthic reef populations rewals frequent Instances of unrelated organisms
appoaching each other in growth and then one owergrowing and excluding 1ts neighbor, Whlle certaln
corals can coexlst for long periods In close contact with allen specles, for exampie, the banefic!al
assoclation of Maontastres annularls with the sponge Mycale tasvis (Carter) reported by Goreau and
Hartman (1966), It appears that thers is a tendency for some of the larger algae, sponges, octocorals,
and zoenthideans to dlsplace coral growth. This seems to take place In the absance of any detectable -
pre~axisting damage to the coral as noted earlier for destruction Initiated through the activities of
predators, Some examples fo!low,

Among algae, Halimeda gpuntia (LInnaeus) Lamouroux, Caulerpa racemosa ver. macrophysa (Kutzing)
Taylor, and Peyssonnslis rubra (irgebllle) . Agardh are commonly found covering large arsas of
Porltes furcata. The brown alga Lobophora varisgats (Lamouroux) Womersiey often prollferates ower
extensive popufations. Chondrlllas pucuts, an encrusting sponge, and the colonial anemone Palython sp.
can overgrow large tracts of Porltes furcata and entlre colonles of Slderastrea radians and Diploria
cllvosa. Porites Is usually Invaded from below, by way of the dead branches; massive corals are
invaded from thelr periphery (Glynn, 1973). The scleraxonlans Brlsreum asbestinum (XInzie, 1970) and
Erythropodlum carlbasorum (Antonlus, 1977) may function In the same menner, as may certain dideminid
ascidlans (Antonlus, 1977).

3.0 Gorgonlan Predators and Assoclates

The gorgonlan octocorals are an important component of the reef and bank communlity In the study area,
Thelr prominence has enabled Them to provide shelter and food for a wide array of casual associatas,
eplizoa and commansals and other symblonts, ranging from other coelenterates to fishes (Bayer, 1961;
Salvini-Plawen, 1972). The assoclates of western Atlantic shallow-water gorgonians, particutarly pred-
ators and parasites, are described below, The snall Necsimnla uniplicata and the shrimp Neopontonoides
beaufortensis both feed on surface debrls and material shed by the gorgonian Leptogorgia virgulata off
North Carolina. The gastrapod appears to Incorporate spicular pigments into its own she!l, thus
acquiring concealing coloration. The nudibranch Tritonia we!ls| probably feeds directly on
Leptogorgia tissue {Patton, 1972), Cyclopold copepods of the family Lamlpp!dae are known to parasi-
tize warlous octocorals (Zulueta, 1911} and hawe also been found In the polyps of Leptogorgla (Patton,
1972}, Seweral specles of Cyphoma, an owulid gastropod, are consplcuous assoclates of
Pssudopterogorgia, Plaxaura, Plexaure!la and related genera (Bayer, 1961}, Kinzla (1970, 1974} has
shown that Cyphoma 1s a predator which strips the coenenchyms, laying bare the axial skeleton. He has
also described "herdingm behavior, whereby cyphomas In groups of up to 24 Indi viduals were capable of
compiately denuding several gorgonian colonies In a flve-week pericd. Kinzle estimates that damage by
Cyphoma may be iess than the gorgonlans' capacity for regeneration, Ott and Lewis {1972) and Birkiand
(1374) have also noted that the amphinomid worm Hermodice carunculata consumes gorgonians in addition
to other corals. Morse, et al, (1377) describe aigal tumors Infesting Gorgonla wentailna In the
Netheriands Antllles. Bagby (1978) reports conslderable numbers of tumors from speclas of
Pseudoplexaura, Pseudopterogorgia, Flexaurella, Plexaura and Murlceopsis from patch reefs off Key
Largo, Florida, Randall (1967) found that the scrawled flleflsh Alutera scripta was the most promi- -
vent plsclne gorgonlan predator among 212 specles examinad. Ten other flsh species had smsl | amounts
of gorgonlan material in thelr stomachs but Randal! concluded that gorgontans, In splte of thelr
prominence, do not form a signiflicant part of the diats of West indian reef flshes,

The direct offect of predators and parasites ls difficult to ass5ess. Howewer, mechanical damage to
the coenenchyme by saveral sources appesrs to disrupt the antiblotic propertles of the tissue
{Burkholder, 1973), allowing the establlshment of a veriety of Invading organisms, particulariy

Mi| lepora miclicornis. Once establlshed, Ml | lepora spreads, killlng the gorgonia bafore It, Kinzls
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(1970) estimated the spreading rate at 244 cmé yr'l on a colony of Gorgonia ventalina and 1.4 to
0.7 cm yr=! on two tips of a Flexaurella species. He atso noted that an unldentified keratosid sponge

was cspable of simiiar actlon on deep reef gorgonlans in Jamalca. Whether any of these biologlcal
Interactions is signiflcant compared to pericdic storm damage (Cary, 1914) or toppling due to the
weakening of the substratum by boring organisms (Kinzle, 1970, 1974), remains to be determined,

4,0 Antipatharlan Predators and Asscciates

Little Is known of relatlonships between black corals and other organisms. Salvini=Pjawen (1972)
notes a nurse shark, Nebrlus concolor, feeding oh an unnamad anflbafharian. Cyclopold copapods of the
tamlly. Vahlinlidae appear to parasitize the polyps of antipatharians (Humas, 1967). A coralliophllld
gastropod, Rhizochilus antipathicus, feeds on Antipathes sricoldea (Salvini—Plawen, 1972), Other sym=
blonts Inwlving various spacies and the antipatharian whip Cirrhipathes have been described (Davis
and Cohen, 1968; Humas, 1973), None of these Inwlwe waestern Atlantic species, although further work
on this neglected group will undoubtedly rewsal a number of assoclations In thls region. This expec-
tation 1s helightened by the apparent absance of antliblotic activity In the tissues of a speciaes of

Antlpathes sp. tested by Burkholder (1873).
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APPENDIX 1. NATURAL IMPACTS ON CORAL HEALTH

1.0 Hurclcanes

Corals and associated resources are stressed by hurricanes in direct proportion to the depth of coral
pecurrence, Parallellng the discussion on wave energy abawe, hurricanes Impose decreasing stresses as
watar depth Increases. Observations at the Flower Garden Banks, however, indicate that storm surges
associated with hurricanes can averturn head corals at depths in excess of 40 m (132 ft) (Continental
Shelf Associates, 1978),

Although thelr frequency may be low In most areas, hurricanes do possess The power To be a most
devastating stress on corals (Stoddart, 1969, 1970). In Florida waters, Ball, et al, (1967), Perkin
and Enos ([1968), and Shinn (1976), hawe reported damage from hurrlcanes, cften resulting in fragmen-
tation of sactions of reefs. For exampie, & hurricane that struck the Key Largo Dry Rocks Reef
inflicted heavy wave and storm=tide damage on 1iving corals, increased the load of suspended
sedImants, enlarged the coral rubble plle on the |eeward side of the reef, and left deposits of 1ime
mud stranded when waters calmed; deeper water areas nearby ssemed to escape the sadimant accumulations
{Bali, et al., 1967), Evidence presented by Stoddart {1969, 1974) suggested |t mey take many years
for The reef to regenerate; no regrowth was apparent four yesrs after a hurricane struck the barrler
reef of 8ritish Hondorus,

The stresses exerted by hurricanes result from changes in water temperature, salinlty, sedimentatlon,
I Ight penetration, and wawe surge. The first four wariables are discussed below In separate
subsections. The potential damage from sach of those factors |s enhanced by strong wave and tide
patterns, Waves may also topple corals regardiess ot the presence of a tropica! storm (TiImant, 1979,
parsonal communication).

.1 Light, Depth, and Wawe Energy

The Influance of light on coral distribution and diversity has been elucidated., Generally, specles
diversity decreases rapidly as depth increases below the 10 m (33 ft} Isobath (Wells, 1957}, although
Goreau and Wells (1967) indicate that coral resfs and coral!s may grow to 70 m and 90 m (230 and 330 1),
respactively, Simllar trends with different depth ranges were cbserved by Porter (1972} in corals at
San Blas on the Atiantic side of Panama. These patterns are dependent at |east partially upon ltight
Iintensity and algal symbiosis. Experimantal work with different light intensities shows that the com-
pensation polnt for Florida reef corals |les between 320 and 1,120 W/eme (200 and 700 #t.c.), and

that for most it Is 480 and BOO W/cm? (300 and 500 +t.c.). This compares with s surface illumination
In clear weather of 4,000 +o 8,000 W/cme (2,500 to 5,000 ft.c.) and a reading of 540 'rd'./x:m2 {400 ft.c.)
at 30 m {98 ft) (Kanwisher and Walinwright, 1967),

At the oppos|te extreme, Ilow tide on rare occasions may expose some of The shallow water coral spacies
found in the study area, Back reef specles such as Favia fragum, Slderastrea radians, and Maniclina
areclata (rose coral) are the most resistant to emersion (Vaughan, 1919; Mayor, 1918), although
Montastrea annularis (small star corat) |s also known To survive exposure on fFlorida's reets, The
primary determinant of surviwa) at extremel|y low tides s the degree of heat or cold coupled with the
length of Time of low water (see dliscussion of temperature In this subsection, 6.2.2.2)

The degree of turbulence and wave energy also acts as a depth=related Iimit to distribution.
Sclaractinian zonatlon in the surf zone of Caribbean reefs appears to depend to a large degree on this
tactor (Gelster, 1977}, Reef crests dominated by Porltes spp. (finger coral) and Montastrea annularis
{smali star coral) are found In zones with weak wawe actlion, while crustose coraslline algae, Palythoa
and Ml|lepora (fire coral) are mora often found In hlgher energy zones. Geister conslders Acropora-




dominated crests as intermediate energy forms. |t is concelvable that Gelster's hypothesis could help
expialn local differences in reef crest zonation in the Florida reef tract such as the Elbow Reef
dominated by Mlliapora and Acropors—dominated Carysfort Reef 10 km (5.4 nm) away,

Alcyonarians are affected by light in the same way thet reef scleractinlans are, and for the same
raason (Bayer, 1961), Reef-dwelling corals are usually heavlly Infested with light-requiring sym-
bictic aigae. On deeper (20 m or 66 ft) reefs off south Florida, however, asymblotic (l.e,, lacking
zooxanthel a8} species such as |Icllligorgia schrammi and ellisellids become common; In the Guif of
Mexlco, reefs may harbor asymblotic Paramuriceids In addition to ellisellids, Depth |imitation in
such cases 1s not as distinct as in symbiotic specles; the factors which prevent these groups from
becoming successtul on shallow reefs have not been investigated.

Uniike stony corals, the helght of gorgonian whips does not appear fo be strictly limited by Jow
water. AT Soldisr Key, Florida, low tide frequentiy drops below the helght of specles In +he
"Alcyonarian Zone" (Yoss and Voss, 1955). However, owing to the flexibllity of the axial skeleton,
the colonles simply drape across the water'!s surface much |lke kelp does In temperats regions. No
study has been made of the degres of emersion tolerance in gorgonians. In high energy zones, shal low
water exposes gorgonians To consliderable stress. Among the few specles capable of successful coloni-
zation are Gorgonia ventsalina, Pterogorgla cltrina, Plexaura flexuosa and Erythropodium caribaeorum
(Walnwright and Dt lon, 1969; Kinzie, 1973; Antonlus, et al., 1978), Gorgonia ventalina appears to be
the most consistent colonizer of surge zones, atbelt with high mortallty rates (Birkland, 1974),

Perhaps similar to the depth restrictlion of asymbiotic gorgonians Is the case of the Antipatharia,
Whether black corals iack zooxanthe{ |ae entirely Is an opsn question since van Pesch (1914) found
coloriess cel is which he conslderedas symbiotic algae in several specles, However, naither Pax (1914}
nor Grlgg {1965) found zooxanthel lse In Their Investigations. Grigg found that Antipathes grandis
Verril| are adversely affected by light Intensities of >60 percent ot surface, and by the abrasive
effects of surge In waters <24 m (79 1) deep in turbulent areas. He postulated that black coral
larvae will not settls unless 1ight penetration is tess +han 25 percent of surface, corresponding to a
depth of about 35 m (114 f+) around Hawall, Grigg found thet only in turbid waters or in shaded areas
are colontes found in shal lower water, There have been no camparable studies on the ecological
requlrements of black corals In the westarn Atlantic.

Light, depth, and wave anergy are esach affected by other activitias which may affect corals
synergistically, Light penetration |s dependent upon water clarity and activities that ef fect It,
8.5., dredging, some polluting activities, algal blooms, and storms, Oepth Is more [ndependent of
other activities but remains correlated with such factars as lighT intTensity and wave length, tem
perature profiles, and sallanlty gradients. Wave energy, a functlon of meteorological activity, may be
altered by dredglng activity, shoallng, and by the integrity of the reef which absorbs wave forces,

1.3 Temperature

The impact of tempsrature upon coral Is specles-specific. Some corals occurring tThroughout large sac—
tlons of the management area (the stariet coral, Siderastrea radians and the stump coral, Solenastrea-
hyades, for example} are more eurytherma! than corals found only In deeper watars (Lophelia and

Enal lopsammia, for example} {(Macintyre and Pilkey, 1969; Voss, et al., 1969; Neumann, et al., 1977},
The gorgonlan Briareum asbestinum seems adapted to warmer waters (Cary, 1917, 1918), Many other .
spacies are more stenotharmal in thelr temperature requirements. Nonreef gorgonians may be more
tolarant then reef species {Bayer, 1961),

The impacts of water temperature may be accentusted when shal low-water corals are exposed to extended
periods ot calm seas, Shinn (1979, personal communication} observed loss of zcoxanthellae and, In
some cases, death of Acropora cervicornls at Greclan Rocks near Key Largo after 30 days of calm In
August and September 1978,




The most poor fy devoloped reofs ars found astride the middle and northern Florida Keys. At the
northern end, reef development appears limlted by the lack of barriers betwaen Biscayne Bay and the
Ragged Keys. Here, both patch reefs and cuter bank reefs are depauperate, but becoms better developed
seaward of Elllott Key (Marszalek, et al., 1977y, A similar sltuation exists south of Key Largo to
Blg Pine Key where Florida Bay waters are exchanged through numerous passes. Thus, no reefs or rocky
shoals are known from Al ligator Reef to Tennessee Reef, and from Tennessee Reef to Coffin's Patch
{Ginsburg, 1956). The best known reef In this section, Alllgator Light, is not aspecially diwrse,
being dominated in its shaliows by Mlilepora (Starck, 1968) .1 Patch resf development Is simllarly
affected with only 50 known to exist in The southern section of the tract, from Tavernier to Big Pine
Key (Marszalek, et al., 19770, This region extends for 40 percent of the length of the outer reef arc
from Fowsy Rocks to Key West, but includes only about one percent of the number of patch reefs,

Again, [ncreased land mass from Blg Pine Key to Key West, and protection from cald Gulf and Bay water
have been clited as the princlpal reasons for increases In The number of patch reefs To seven percent
of the reef tract total (Marszalek, et at,., 1977),

The best awallable temperature data for the reef tract as a whole are stii! those of Vaughan (1918)
who clted the following maxima and minime (In *C):

Sand Key

(Key West) Carysfort Reef Fowey Rocks
Min, Max. Min, Max, . Min., Max,
17.9 32.2 18,2 30.3 15,6 30.9

Note that temperature differences between reef areas along the reef tract are smatl, in fact, if all
of Yaughan's December, January, and February minimum temperatures (32 years) at Foway Rocks are taken
Into account, a mean of 19.8 + 2.0°C (63 + 3.8°F) Is oltalned, while those of Carysfort Reef (21 years)
sguals 20,9 + 1.3°C (65 + 2,5°F), and Key West's (i2 yesrs) are 19.6 % 1.4°C (63 + 2.6"F), While the
significance of these dlfferences |s debatable, an alternative view |s possible |f ona takes Vaughan's
ten day means of 20°C { 68°F) as a function of total observed winter days {December Through February).

Carysfort Reef 40/1,620 = 2,58 of winter deys <20°C
Foway Rocks 160/2,610 = 6,18 of winter days <20°C
Koy Wast 90/1,140 = 7.9% of winter days <20°C

It should be noted that 30 of the 40 days of <20°C temperature at Carysfort Reef occurred durlng
January, 1893, At Foway Rocks durlng this time, the minimum was 20,8°C (65°F), but mean Temperatures
below 20°C wera recorded for at least a single ten day period during nine of the 21 years for which
records were kept., The temperaturas taken at Sand Key (Key West) indicate lows In six of the 13 years
of data kept at that station, Thus, If the data daplct the real differences betwsen Carystort Reef,
and the relatively barren Fowsy Rocks, It would seem that Florida'’s coral reef tract is Indeed living
a precarjous thermal existence. Furthermore, minimum temperature records alone do not appear to
explain why there are reefs at Sand Key, but not at Fowaey Rocks.

Although M!llepora reets may be considered as less prollfic Than those dominated by Acropora, it Is
worth noting that the atoll-llke structures af the scuthwest Caribbean form a vigorous Mi|lspora
zone, snalogous to Indo-Paclflc algal ridges (Mit{iman, 1973), At Molasses Reef, Florida, spur and
groove systems have formed from Acropora growth but have become capped wlth MIflepora (Shinn,
1963)., Tnis does not necessarlly mean that Molasses Reaf is not prollfic. In fact, comparative
studies of calciflcation indicate that M. complanata may grow neariy as rapidly as A, paimmta and
A, cervicornis {Goreau and Goreau, 1959),



Goldberg (1973) determined temperature tolerances of gorgonlans from south Florida. The observed
ranges (15.9 + 1,7°C to 32.2 + 1,1°C or about 6! to 90°F) were not untlke those reported for
scleractinians, although "indicator® species wers not subjects of experiments, Cary (1917; 1918)
found that Briareum asbestinum, an Indicator of well=circulated snvironments was the most heat
resistant species, Thls Implies that circulation Is more important in the distribution of spacies
than temperature per se, since wal i=clrculated environments rarely develop temperatures abow 32°C,

Therma| tolerances of Muriceopsis fiavids, characteristic ot shaliow, weli=clrculated reefs of the
Filorida Keys, and M, petlia, characteristic of deep reefs, were tested In thermally controlled running
seawater aquaria (flow rate = 48L hr=!) by Goldberg (1973, personal communication), Cocloniss of both
specles exposed to 31°C (88°F) for 24 hours survlwed, but exposure to 32 to 33°C (90 To 92°F) for the
same time period (different colonies) was lethal. Muriceopsis fiavida withstood 24 hour exposure to
16°C (61°F) but at 15°C (60°F) recovery took 17 days; polyps were "blsached” from loss of zooxanthe! lae
and colonles suffered partial necrasis. As expected, M. petliia was more tolerant of low temperatures,
Only one of six colonlies dled at 14*C (57°F), as did two of six colonies exposed to 12,5°C {54*F),

This was the lowest temperature tested,

Like som of the scleractinians noted abowe, some gorgonlan spescles occur In nonreef envlronments.
Pterogorgis citrina, Plexaursiia dichotoma, Flexaurella nutans and Eunlces knighti, for example, occur
in Blscayhe Bay (Bayer, 1961) and can be expected to be more tolerant than Those species which have
been tasted to date,

Water Temperature changes assoclated with winter weather pstterns natural ly stress corals throughout
the management aresa. Apparantly, coral atop some of the banks In the northwestern Gulf of Max|co
(Flower Gardens, Statson, Sonnler) are protected from cold water Inftrusion by the warm water masses
tlowing northward. Corals In the Florida Middle Grounds are shlsdad by their depths, The Florida
Keys, howewver, are sufficlentiy shal iow to expose corals to fluctuating temperatures which may
approach the thermal extremes stated abows., Occasional ly, cold fronts will sweep over the Keys or
drive cold Florida Bay waters south and east whereupon massive kills can occur. Davis {1979, personai
communication) astimated that the extreme cold of January 1977 kilied over 90 percent of the staghorn
corals (Acropora cervicornis) at Dry Tortugas while most unbranched corals survived the 14°C (58°F)
waters, Hudson, et al, (1976) recorded an 80 to 90 percent mortality of the Hen and Chicken patch
reafs of the Floridas Keys during the winter of 1969 to 1970 when alr tempsratures dropped to 13°C
(57*F).

Goldberg (1973b} published data on temperature and salinlty tolerances of reef-dwelling gorgon!ans off
the coast of Florida, Gorgonians were found within a range of sbout 15.9°C to 32.2°C.

One of the diagnostic responses of corals to haat or cold Is "bleaching™, the expulsion of

zooxanthel lae. In lsboratory studies, the reet specles Murlceopsls flavida and M. petila became
bleached upon exposure to temperatures of 32 to 33°C and 15°C for 24 hours {(Goldberg, 1979, psrsonal
communlcation), Jaap (1979) observed zooxanthe!lae expulsion 1n response to high temperature shack In
Millepora complanta (encrusting flre coral), Paiythoa 5p., Acropora palmata (elkhorn), and Montastrea
shnularis (sma!) star coral) to warylng extents. Goldberg and Jaap reported recovery (in varylng
degrees of tissue death or necrosls) in 17 days snd about slix weoks, respectively,

There are no data on thermal (imits In the Antlpatharla, However, thelr distribution would lead one -
to suspect that they are less folerant of hlgh temperatures and more tolerant of lower ones, compared
with shallow, reaf-dwallling scleractinians and gorgonlians,

1.4 Sallnlf!

The ef facts of salinity resembls those of temperature 1lsted abows; some corals may be expected to be
euryhaline le.3., Ptercgorgla citrina, Plexauretia dichotoma, Plexaurella nutans, and Eunices knight!
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as Judged by thelr distribution 1n Biscayne Bay (Bayer, 1961)] while others, notably coral reef
specles, thrive only In environments with normal sallnities. Work by Vaughan (1916} and Wells (1932)
showed most corals fo be stenchallne.

For most of the study area, salinity extremes are not important, although river outflow {e.g., por-
+ions of west and northwest Florlda, the Mississlppl Delta reglon and the capas of North Carolina)

wil| certalnly exclude most of the specles which might otherwlse occur. In Biscayne Bay, fresh water
upwel I ing near shore apparently |Imits the distribution of several ralatiwely tclerant corals such as
Siderastrea and Solenastrea (Kohout and Koliplinskl, 1967)., The extraordinary sallnlty (and turbld]ty-
temperature) extremes found In Laguna Madre, Texas (Moore, 1963) {sometimes exceeding 80 ppt) have aiso
prevented coral development sithough serpulid (worm) reefs may be found In thelr place (Andrews, 1964).

The oniy study on salinlty tolerances of octocorals Is that of Goldberg (1973b) who concluded that
gorgonlans are somewhat more stenchallne than scleractinian corals. Conversely, Bayar (1961) noted
that Leptogorgla setacea may inhablit both open ocean and estuarine araas where salinlties of 7.2
parts per thousand are found, Leptogergla virguiata is also known to be euryhaline, although probably
not to the degree attalned by L. setacea (Bayer, 1961),

The Impacts of both hyper- and hypo-saline waters on corals 1s reviewed by Johannes (1973).

General |y, waters which reach 150 percent of the normal salt content (such as desalination piant
effiuent) may be toxic to corals even wlth only short-term exposure (Edmondson, 1928), Responses to
the stress are specles-speclfic. The response of corals to desalination effluents must consider the
presence of heavy metals such as nlcke! and copper in the affluent. Cheshar (1975) reviewed the
biologlcal Impact of a desalination plant in Key West, Flerida,

Low salinity waters created by Increased land run-oftf {via bad land menagement) or storms appears
tolerable by most Atlantic corals at 50 percent of normal (Jchaanes, 1975). Howewsr, Johannas did
cite several Incidents of heavy rains destroylng coral reefs. Usually, seawater diluted by heavy
“ralnfalli probably infllicts only short-term, noniathal stress to submerged corals. Transported
sediments, however, may bury the organisms,

Antipatharlans appear to be strictiy limited to open ocean conditions. Salinity folerances of these
animals probably vary accordingly although there has been no study of thls to date,

1.5 Ecelegical Relatlonships

Predatlon Is a natural component of coral systems. Species of fish such as trigger fish (Ballstidae),
fllefish (Monocanthidae), puffers (Tetraodontidae), butterflyflsh (Scaridae), and parrotflsh
{Chastodontidae) feed directly upon coral polyps and, In doing so, damage the carbonate skeletons
{Randall, 1974), Although the frequancy of these attacks may be low, the resuitant injury provides an
entrance to dlsease and alga! Infastation, Fish may also graze upon algal zones on corals, €.9., the
leafy algae zone atop East Flower Garden Bank, or other hard surfaces (Hiatt and Strasburg, 1960).
Other corsa! reef predators Include starfish, polychaetes, gastropods, crustacea, and sea urchlns (see
Appendix H),

Corals are also susceptible to "polsonlng™ by toxic plankton blooms. 5Shelf communities off the west
central coast of Florida were devastated by a red tide of the dinoflageliate Gymnodinium breve (Bright
and Jaap, In press). Smith (1975} stated that exposure to the toxlcants of a red tide can cause
extirpation of coral communities. In additien To the toxic substances In red tide organisms, an aigal
bloom also changes dissolwd oxygen levels; waters may become anoxic at night or when the tlde under-
goas a natura! decline,




As noted In The fotlowlng discussion on gas seaeps, fllamentous algae may Infest ulcers of corals sub-
Jjected to natura! gas (Bright, 1977). Other atgas, notably the blue—green Osclliatoria
submembranaces, have been assoclated with cora! mortalities In Florlda {Antonlus, 1973, 1976), A
nyhite death® pathogen (Dunstan, 1977) has been dascribed In Fiorida but Its significance or cause has
not been elucidated (Bright and Jaap, In press). Algae may also cause tumors In the sea fans Gorgonia
ventalina, Pseudoplexaura flagellosa, Plexaura homomaila, and related gorgonlans (Morse, et al., 1977;
Gotdberg, 1979, personal communicatlon),

" Sedimentation

The effect of sedimantation as a control of coral growth, particulariy after storms (see also man-
Induced sedimentatlon, discussed in Section 6,2.2), has been studied since the turn of the century
(Stoddart, 1969}, Certain corals may, howsvar, grow sven in muddy surroundings {Umbgrowe, 1928;
Shinn, 1979, personal communication), [T is known that branching corals are better able toc withstand
sedimantation than hemlspherical forms (S$toddart, 1969), Such corals of the genus QOculina are often
found in turbid water conditions, Ocullna diffusa (Atlantic cluster coral), for example, appears to
survive on unconsolidated substrates adjacent To reef areas, rather than the reef [tself. Ocullna
varlcosa which Inhablts the turbld continental shelf of centra! and northeast Florida, is often the
only scleractinian to be found {Goldberg, 1979, perscnal communication). Branching gorgonlan corals
often dominate reef areas subject to heawy siltation (Courtenay, et al,, 1974); Bright (1977) com-
mented that members of the antipatharian zone are adapted to turbid water conditions on the south
Texas fishing banks., Although these condltions cannot be thought of as an optimum for any species,
coral dominance in certaln areas can be at |east partially expialned by resistence to turbldity and
sadimentation.

In portions of the management area, sabellariid worms form “worm resfs® that tunction as a turbid-
water extension of coral reef ecosystems (Gore, et al., 1978),

Gas Seeps

Blogen!c and petrogenic natural gas seeps of methane, ethane, and propane have been cbserved at many
of the hard banks off the coast of Texas and Loulslans, e.g., Flshnet, 28 Fathom, East and West Flower
Gardens, Southern, Hosplital, and Baker Banks (see Flgure 5-2) (Bright and Jaap, In press; Bright,
1977} and elsewhere In the Gulf of Mexlco (Texas AMM Unlwersity, no date), Ecological studies of
corals near seeps appear to Indicate that no large scale Impacts are occurring, although one head of
Montastrea annularls {smal] star coral) at 25 m (82 ft), on West Flower Garden Bank was d4lscolored
{ight brown, uicerated, and ringed with a fllamantous alga (Bright, 1977)., In most cases, corasls
appear to |ive colncidental ly with seeps,

Seeps of petrogenic gas and oll are common on hard banks because of the geologlical structure of the
salt domas and thair capabililty to trap petroleum reserwlirs. Slow and constant releases from those
underground pockats has been estimated by Abbott and Bright (1975) to contribute 200 to 600 million
cublc msters of gas to the water cotumn each year at East Flower Garden Bank alone. OF| seeps are
also commn but contrlbute far less volume of petroleum,

Despite the anormity of gas escapes, natural gases from petroleum or blogenic degradatlion have been
cons idered nonpel lutants, Corals and other hardhank blota may In fact be tolerant to the chronic
exposurse lewsls,



APPENDIX J, STATE LAWS, REGULATIONS, AND POLICIES INDIRECTLY RELATED TO CORAL RESOURCES

(a)

(b}

(c)

{d)

Alabama - {all cltations to Code of Alabama)

Direct Coral Protectlion = None

Indlrect Protection

1.

2,

Requlation of Fisherles

Licanses are required for the use of selnes and trawis for the taking of shrimp (9-12-92),
Fees for ilcenses according to the tength of the net or seine (9-12-113}. Permissable mesh
slze for selnes, nets, or trawls are prescribed by the Department of Conservation and Natural
Resources (9=12-110). Lead llnes for selnes, nets, and trawls may not exceed 500 fathoms
{900 m or 3,000 #+}. For shrimp trawls thle measurement is taken along the cork Iine rathar
t+han the lead |ine (9=12-111), Shrimping Is prohlbited completely from Portersville and
Heron Bays (Alabama Marine Rasources Regs. $§3 and 4),

Contamination of Ocean Waters

The Alsbama Water Quality Criterla Inciude speclal water use ciassiflcation tor shel 1fish
harvesting and flsh and wildilte which require that higher standards of water quality, suf-
flcient for those purposas, ba mat in areas so classified, The Water Poliution Controt Act
contalns no spaclal provisions for the prewention of discharges of oll Into ocean waters.

Habl tat Managemant or Protection Programs - None applicable

Coastal Zone Management Authorities

1.

2-

The Alabama Coastal Arsa Protectlon Act does not include dredge and fill activities In the
coastal area as a permissable use (9-7-13)., Therefora such activities are subject to the
management authorlty of the Coastal Area Board. The final coastal ptan as released In
August, 1978, '

The flnal draft for the Alabama Coastal Area Managemant Program (August 1979) lists all open
Gulf waters and certaln bays as Geographic Areas of Particular Concern. Uses giwen hlghast
priorifty pursuant to this designation Include those that preserve, protect, or enhance the
coastal waters and those that are dependent upan coastal waters and do not degrade coastat
waters beyond exlsting levels. Uses that degrade coastal water quallty beyond existing
lewais are prohlbited {p. 43).

Florida -~ (all cltations to Florida S5tatutes Annotated}

(a)

(b}

Direct Coral Protection - see text In Section 7.4,

Indirect Protection

1. Reguiation of Fisherles

Permlts are required to tish for elther commercial or balt shrimp, Due to the wverled habi-
tats and types of bottoms and hydrographic condltions found In open areas of coastal waters,
the Division of Marine Rescurces reservas the authority to speclfy and regulate the types of
gear that may be used In different sactions of the open areas [§370.15(5)(a)l. With certaln
exceptions, these reguiations are site-speciflic to such an extent that general statemants

Jel



(c)

2-

3.

4.

concerning the type of gear that mey be allowed in coral habitat are Impossible. Breeding
areas are provided special protection. Any area where the shrimp count reveals a predomi-
nance of "sm! | shrimp or prawn,® defined as 47 shrimps with the heads, or 70 with the heads
off to make a pound, shall be designated a sanctuary area and closed to the taking of shrimp
[§370.15(2) and (3)]. Speclal rules regarding gear and seasons hawe been Instituted In cer-
tain areas which have been determinad to contaln particularly waiuable resources, Of par=
ticular Importance to the protection of cora! are the Tortugas shrimp beds, which are closed
tTo shrimping at all times.

Use of Explosiwes, Palsons, Drugs, or Chemicals

Throwing dynamite, |ime, other explosives Into the waters of Florida or use of any flrearms
whatsoevar for the purpose of killing fish is prohlbited. Polsons, drugs or other chemicals
may not be placed Tn the marine waters of Florida for the purpose of capturing |ive marine
spacimens without a permit from the Division of Marine Resources [$370.08(5) and (10)1].

Contamination of Ocean Waters

The dischargs of any pollutant into the coastal waters of Florida Is prohibited (§376.,041),
The discharge of oil Into any saltwaters of the state from any source is specifical iy prohlb=-
Ited (§370.09),

Pursuant to Florida water quality standards, the highsst protection is atfordaed to
"outstanding Florida waters." It is not known at the present time exactly. what standards
will be applied to such areas. Waters in nationa! parks, monuments, wlidlifa refuges and
marine sanctuaries, state parks, recreation areas, and aguatic praserwes, and spaclial wataers
of ecological significance are consideraed cutstanding waters, As mentioned in Section 6.4
several such areas have boen established in Florida waters for the protection of coral

(17 Florida Admin, Code §3,041),

Requiation of Dredge and Fill Activitlies

All persons engaging in dredge and fl!| activities In the bottom lands of Florida must obtaln
a certlficate of registration from the Departmant of Natural Resources and kesp accurate logs
and records of all such activities so that the natural rescurces may be protected and con-
sarvad (4370,03),

Habltat Protection Programs

s

Aquatic Preser ves

As discussed In Section 6.4, the Florida Aquatic Preserwes Act of 1975 authorizes the per-
mansnt preservatlon of submerged lands of exceptlonal blological, aesthetic or sclentific
value (§258,35), Ragulations are deveioped for each preserve to protect water quatity and
aguatic resources., Three areas of the Florida Keys designated as aquatic preserves include
Important coral habltat: Biscayne Bay, Coupon Bight, and Lignumvitae Key. Regulations have
been promulgated for one of these preservwes, the Blscayne Bay Aquatic Preserva, Within the )
Biscayne Bay Aquatic Preserve dredging or tliling 1s allowed only 1f certaln stringant con-
ditions are met and discharges of wastes are prohliblted (§258,165),
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2. Areas of Critical State Concern

The state planning agency may designate areas contalning environmental or natural resourcas
of reglonal or statewide Importance as areas of critical state concern for which speclal pro-

tection will be providad (§380.05). As of the present no areas containing cora! habltat
have been so designated.

3. Environmentally Endangered Lands

The Tssuance of state lands for state capital projacts for environmental ly endangered lands
is provided for by the Land Conservation Act of 1972 (§259), Such capltal projects will
have as thelr purpose the protection of environmentamlly unique and Trreplaceable lands as
wvalued ecologlcal resourcas, Ellgible typss of lands Include Mareas of ecologlca! signifi-
cance the development of which would cause the deterloration of submerged lands,”

4. John Pennekamp Coral Reef State Park - See Sections 6,4 and 7.4.2.

(d) Coastal Zona Management Authorlitles

Cora) reefs are llsted as a unique environmantal feature and therefore ciassifled as a potential
area of particular concern by the Florida Coastal Management Program (Leglslative Draft, 3/1/78,
pe 43). Highest priority In this type of area of particular concern wifl ba placed on non
Intensive uses that are watar dependent and malntaln natura! features. The Florlda Coastal
Managemant °rogram Hearling Draft of August 1980, Identifies problems and issues relatad to the
Florida reaf tract. It recommends full utilization of the existing state Interagency Management
Comml ttee to examlne coral reef management [ssues and to make recommendations for the resojutlon
of those Issues, It also recommands full utillzation of CIM funding to asslist the Florlida
Department of Natural Resources in Improving state capablility for deweloping speclfic cooperative
management programs In the Florida reef tract.

Georgia - (all cltations are to Georgla Code Annotated)
{a) Dlireact Coral Protaction = None
{b) Indirect Praotection

1. Regulation of Fisheries

Offshore areas maybe opened for shrimpling by the Coastal Resources Division of the Department
of Natura! Rescurces from June | through December 31 of each year, provided that the shrimp
count 1s 45 or less to the pound with heads on, |f the shrimp count does not excead 50
during the months of January and February, an additional open season may be declared,
Offshore waters are permanentiy closed at other times. Power drawn nets used for commarclal
shrimping may not exceed 20 feet at the widest part ot its mouth, No other raestrictions on
net length or mash size appear In the Georgia code (45-902).

2, Use of Flrearms, Electricity, Explosiwes, or Polisons

The use of flrearms, batteries, generators or simllar devices, or any dynamlte, explosives or
other destructive substances, Inciuding polsons, watnut hulls, and lime, for the purposes of
catching, klllling, taking, or harming fish Is prohlbited (45=711)},



3. Contaminatlon of Ocean Waters

The Georgla Water Quality Criteria Include a water use classification for fish, shelifish,
and aquatic [Ife, which regulre that higher standards of water quality, sufficient for thelr
surviwl, be met in areas so classified, There are no spacial provisions for the prevention
of discharges of ol! into ocean waters,

4, Dredge and Fill Activitles

Dredge, flll, remwal, or dralnage or other alterations of marshiands within the estuarine
area of Georgla without a permit from the Department of Natural Resources is prohlblted R
(43-120), Permits are grantad only after a determination that the proposed activity wili not
damage marshland and estuarine resources.

{c) Habltat Protection Programs

Pursuant to the Herltage Trust Act of 1975, areas of {and, marsh, or water which have besen Iden=
Tified by the Herltage Trust Board, as having signiflicant historical, cultural, or natural wvelues
may be provided special protection as determined by the Herltage Trust Board. As of the present
time no coral habltat areas in the coastal waters of Georgla have been provided such protection
(43-2300).

{d) Coastal Zone Management Authorities
Areas of particular concern withln the coastal zone whosa environmantai, sconomic, recreational
or cultural characteristics are of statewida, areawide, or regional signlflcance and therefore
require special management, may be designated by the Coastal Management Board (4326}, Mo docu-
ment presenting a Georgla Coastal Zone Management Program has yet bean drafted. Georgla has dis~
banded [ts grant with the federal Office Of Coastal Zone Managemont but will continue Its program
on state funds.

Loulsiana - (al| cltatlons to Louisiana Revised Statutes ~ Tltle 56)

(&) Direct Cora! Protection - None

{b} Indlrect Protection

. Reguliation of Fisherles

Louislana flsheries |aws make & distinction between inside and outside waters for the purpose
of regulating shrimping activities; outside waters are al| waters seaward of a line establlshed
by the Wildllte and Filsherles Commission. The state asserts no jurisdiction over cutside
waters for the purpose of regulating shrimping activities {§495), Within Inslde waters, no
trewiing |s allowad during a closed saason set by the Wildllfe and Flsherles Commission,
Closed seasons are based on the shrimp count and wil! vary from year to year, During the open
season no vessel trawling for shrimp may pull more than two traw!s and no traw! may be cver
50 teet in length along the cork line (§495.1). Breeding areas are provided protection by a-
prohibltion on the possession of shrimp which awerage more than 68 specimans to a pound,
except during the spring open season (§498), Use of seines or trawls with mesh size less
than three-tourths of an Inch bar or one and one-haif inches strefched or salnes over three
thousand feet In length Is prohiblted,
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(c)

(d)

2.

Contamination of Ocean Waters

Discharge of any wastes or pollutants Into state waters which could tend to destroy fish or
other aquatic 11fs must comply with regulations promulgated by the Stream Controt Commlssion
(§1440),

Habltat Protection Programs ~ None appilicable

Coastal Zone Management Authorlties

The draft Coastal Resources Program was submitted to the federal oftice of Coastal Zone
Managament In September 1979,

Mississippi - (all citations to Mississipp]l Code Annotated)

(a)

(b}

(c)

Direct Coral Protectlon = None

Indirect Protection

1.

2.

Requiation ot Flsheries

The Mississippl Marine Conserwstion Commlssion Is authorized to establlsh open and closed
seasons for shrimping In state waters north of the Intercoastal waterway. State waters south
of the Intercoastal waterway may be closed to shrimping upon the appearance of excessive num-
bers of smal! juwenlie brown shrimp. Certain areas are closed o shrimping at all Times
(49-15-6205), North of a line defined by a serles of offshore Isiands (Cut, Ship, Horn, and
Patit Bols) It is illegal to use more Than one traw! net, other than a test or try trawl,
which may not measure more than 50 feet along the cork |Ine and not more than 60 feet along
the lead line. No restrictions are placed on use of trawl nets south of this line. Trawis
used to catch 1lve balt shrimp may not exceed sixteen feet on the cork llne and ftwenty feet
on the lead |line,

Contaminatlion of Ocean Waters

The Marine Consarvatlon Commission cooparates In the enforcemant of water quallity standards
in the salt waters of the state, Shellflish harvesting has been established as a water use
classitication for the purpose of setting water quallty standards (49-17+22),

Habl tat Protection Programs

1.

2-

Natural Herltage Areas

Land and water areas containing an element of the state's natural diversity may be |lsted on
a Reglster of Natural Areas and held in trust for thelr protection (49-53-141). Since the
Mississlppl Herltage Trust was only recently established, it is too early to determine
whether coral habltat will be eligible for protection.

Protection of Endangered ¥Wlidllfe

Land on squatic habitat may be acquired tor the protaection of endangered wildilfe {45-5-111},
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Constal Zone Management Author|tles

Pursuant to the Coastal Wetlands Protection Law permits are required for the dredge and fl1|
activitles in the coastal zone (49=27-1)., Performance standards for these activities wiil be

-devaloped as part of the coastal managemsnt plan currently baing prepared.

North Carolina = (all cltations to North Carolina General Statutes)

(a})

(b)

{c)

Direct Cora! Protection = None

I_ndl rect Protection

t. Regulation of Fisherles

2,

4.

Traw! nets generally may be used for taking.shrimp In the Atlantic Ocean (15 North Carclina
Admin. Code 38/.0305). in certain areas of ocean waters the use of trawl nats is prohiblted
aitogether and In others It Is only permltted during certain times of the year (15 North
Carclina Admin. Code 3B/.0402), In other areas the taking of shrimp by any method whatsoever
I's prohibited. Shrimp may be taken by the use of a buttertly net or float net only in areas
designated by, and with a permlt Issued by, the Secratary of the Department of Natural
Resources and Community Development, Dates for opening the season for the taking of shrimp
through the use of nets are set by the Secretary (15 North Caroflna Admin. Code 38/.07013,
Seasons wil! very from year to year and place to place. If any shrimp count reweais a predom
Inance of undersized shrimp or juwenlles In particular populations, waters may be closed to
shrimping and/or the use of trawls for as long as the Secretary deems advisable for tha pro-
tection of such populations (15 North Carolina Admin. Code 315/,0702). 1T is uniawful to take
shrimp by the use of a net with & mesh length less than one and one-halt Inches or to use a
net which contains an inner or outer |lner [15 North Carolina Admin. Code 313/.0701(c) ).

Contamination of Ocean Waters

The discharge of wastes Into the open waters of the Atlantic Ocean within the jurisdiction of
the state, except pursuant to a permlt Issued by the Enviroenmental Management Commission, is
pronibited {143-214,2), The discharge of ol| Into the waters of the state is specifically
prohlibited (143-215.83). The person discharging the oll is responsible for conducting
cleanup operations and liable for any damage caused by Its discharge (143-215.84 and 215.90),

Oredge and FlI| Activities

Applications for parmits to dredge or fill In estuarine waters shall be denled if It is
determined by the Department of Natura! Resources and Communlty Development that there will
be a signlficant adverse effact on witdilfe ... or astuarine or marine fisheries
[113-229(e) (5},

Use of Polsons, Drugs, Expiosives or Electriclty

The use of polsons, drugs, explosives or electricity to take any fish Is prohlbited
{113262).

Habl tat Protection Programs



1. Reasearch Sanctuaries

Constal flshing waters may be closed by the Secretary of Natural Resources and Community
Development, upon the advice of the Director of the Dlvision of Marine Fisheries, with
respect to taking any or al| kinds of marine or estuarine resources and with respect to using
any kind of equipment {15 North Carclina Admin, Code 38/.0111). Such sreas could be
established for the conduct of coral research, and sanctuaries established for research con—
cerning other resources could indirectly protect coral.

2. Nursery Areas

Nursery areas may be establlshed to protect fraglle estuarine areas which support Jjuwenlle
populations of economically Important seafood species., In order to protect the Integrity of
nursery areas, the use of bottom=disturblng fishing gears, trawls, and dredges Is prohlbited
{15 North Carolina Admin, Code 313/,14Q1), -

3, Underwater S5tate Parks

The Marine Flsherles Commlssion has passed a regulation endorsing The concept of underwater
state parks. Removal and destruction of plants and animals would be prohiblted in such

parks. No action has been taken on thls resolution on the departmenta! lewel as of the pre-
sant time (Hall, 1978, personal communlcation},

(d) Coastal Zone Management Authorlties

The North Carclina Coastal Management Program has been approved by the federal Office of Coastal
Zone Managemant, With approwal, North Carclina receives Sectlon 306 funding for coastal
programs.

The Coastal Areas Managemant Act providas for the designation of Areas of Environmental Concern. A
parmit must be 1ssued by The Coastasl Resources Commission before all but certain exempted activi-
ties can be conducted and appropriate standards must be complled with, Seweral different types

of AEC's may be daslgnated for whlch dltferent standards of performance would be established
{113A=113), The Marine Fisherles Commission has recommanded that at l|east four underwater areas
ldentifled as containing significant coral and/or sponge resources be designated as "fraglle
cosstal naturat resource areas." The Coasta! Resources Commission has yet to act on this recom
mendatlon (Hall, 1978, personal communication).

South Caroclina = (all cltations to South Carolina Code)
{a) Dlrect Coral Protectlion ~ None
(b} Indlrect Protectian

ta Regulatlon of Flsherles

I+ is unlawfu! to trawt for shrimp except In astabilshed lega! trawling zreas in the Atlantlc
and In certaln sounds and bays (50-17-1610), Except for deslgnated sounds and bays, trawliing
Is prohiblted In Inside waters, including seweral estuarine areas where |lve bottoms are
known to exlst (Bearden, 1979, personal communication}, Seasons for trawling for shrimp
within the statutory areas may be sat by the Division of Marlne Resources (50-17-1510 and
1520). Selnes and trawl| nets used for shrimp or prawn may not have a mesh slize of less than
one=half Inch nylon twine {square mesh) or nlne—sixteenths Inch cotton cord (square mesh) and
may not exceed 40 feet in langth (50-17-1020}.
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2. Contamination of Ocean Waters

Any person who discharges organic matter Including sewage and [ndustrial wastes into the
waters of the state which damage fish, shellfish and aquatic animals Indigenous to or depen=
dent on the recelving waters, shal| be Ilable +o the state for such damages as may be proved
{48-1-13(b) I, The pollution of water by oil and gas Is specifically prohliblted,

3, Use of Polison, Electricity or Explos|ves

The use of polsons, electrical currents, physical shocks; pressures, disturbances, dynamlite,
gun powder, ilme or any other expiosives to take fish Is prohlbited (50-13=1420 and 1440).

{¢) Habltat Protection Programs
Her|tage preserwes may be establlished pursuant to the Heritage Trust Program for the protection
of natural areas or featuras. Natural areas are deflned to I[nclude areas of water whlch contaln
unlque animal habltat, Natural features are deflined to include houtstanding remnants or natural
elemants ot surviving und!sturbed natural ecosystems® (51=17=10).

(d) Coastal Zone Managemant Authorities

1. Actlvities Affecﬂggwlldllfo and Fisherles

A Coastal Zone Management Program has been adopted by the leglsiature and The Gowernor.
According to the proposed program, activities occurring within the coastal zone which require
a permit or a certlification $from the South Carclina Coastal Counci{, which are datsrmined by
the Councl| to have a significant negative Impact on wiidllfe or fisheriaes resources, wiit
not be approved uniess overrlding socloeconomlc considerations are Invo!ved {Proposed South
Carolina Coastal Managamant Program and Draftt €IS, p. |11=51),

2, Dredge and Fill Activities

A permit trom the Councll s required for all dradge or fill activities and for the erection’
of any structure on or which in any way alters any critical area [48-39~130(c)], Councl)
rules provide that attention be given In the ewaluation of potential sites for dredged
material dlsposal to "possible adwrse impacts on ... critical fish and wiidlita areas”

[Re 30-12{1}1,

3. Geographic Areas of Particular Concern (GAPCs)

Several categories of GAPC's may be designated pursuant to the proposed South Carollna
Coastal Management Program. Areas of unique natural resource walue Include scarce or
wulnerable habitats and |iving marine resources. Priorities of uses are establlshed for sach
ares so designated. Management activitles are conducted through seweral different programs,
Including: herltage preserves, wildlife preservas, state parks, marine and astuarine sanctu=
arlas and shel |fish sreas,

Texas = (Al| cltations to Vernon's Texas Code Annotated)
ta) Coral! Protection = None

(b) Incldental ®rotection
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i, Regufation ot Fisheries

For the purpose of regulating shrimping activities In The waters of the state, a distinction
is made between Inside and outside waters. Inslide waters include all bodies of watar jand-
ward of the Gulf of Mexico, Outside waters are ciosed to shrimping (for a 45-day parlod),
t+rom June 1 tTo July 15, which may be extended by the Parks and Wlidlife Commission to no more
than 66 days (Parks and Wildiife (§77.061). The legal shrimp count for outside waters Is

not more than 65 headless or 39 heads=on shrimp per pound. There are no restrictions on the
number or size of trawls used for shrimping In outside waters. Mesh 5/ze may not be smaller
+han fiwe stretched meshes In elght and three-fourths inches of net and try nets may not
exceod twolwe feet In width (Parks and Wildllfe Code §77.063).

2, Contamination of Ocean Waters

A permit issued by the Texas Water Commlssion |s requlred before any dlscharge of waste,
Including oll, can be made Into the Gulf of Mexico Inslde the territorial limits of the state

(Water Code $26.121). Whanewer |t appears that a violation or a threat of violatlon of this
provislon has occurred that affacts aguatic Iife or wildlife, the Parks and Wild|ife
Department may have a sult instituted for Injunctive rellef or civil panalty,

3. Use of Electroshock

The use of electroshock for the taking of flsh 1s prohiblted {Parks and Wildlife Code
§66.004).

4, Dredge and F1ll Activitles

A permit must be obtalned from the Parks and Wi|dlife Dapartment to operate 1n or disturb any
oystar bad or flshing water for any purpose other than that necessary or Incidental to navi-
gation or dreding permitted by the states (Parks and Wildlife Cade 386,002}, Any activity,
including dredging and dredge material disposal, occurring on state public lands, including
submerged lands, requires a parmit from the General Land Office. Permits wili be granted
only If It is determined that al! types of marine 11fe and wildlife can be protected (Naft.
Res, Code $33,001-,176).

Habitat Protection Programs - None appllicabie

Coastal Zone Management Authorities

A revised Hearing Draft of the Taxas Coastal Management Program has besn completed, but not yet
submltted for approwal, Pursuant to this Program, the Natural Resources Council wi]| seek noml=
nations for areas of particular concern {Texas Coastal Management Program, Revised Hearing Draff,
Pe 249), In addition, coastal pubiic jands may be leased by the General Land Office to the
Department ot Parks and Wildllfe as a means for these lands to be designated areas for preser-
wation and restoration (Nat, Res, Code §33.105). |In naither case Is It clear whether submerged
lands are eiiglble for designation.
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APPENDIX K

REGULATORY (MPACT REVIEW (RIR)
OF THE
FISHERY MANAGEMENT PLAN
FOR
CORAL. AND CORAL REEFS
IN

THE GULF OF MEXICO AND SOUTH ATLANTIC

GULF OF MEXICQ FISHERY MANAGEMENT COUNCIL
L{NCOLN CENTER, SUITE 881
5401 W, KENNEDY BOULEVARD
TAMPA, FLORIDA 33609
(B13) 228-2815

SOUTH ATLANTIC FISHERY MANAGEMENT COUNCIL
SOUTHPARK BUILDING, SUITE 306
) SOUTHPARK CIRCLE
CHARLESTON, SOUTH CAROLINA 29407
(803) 571-4366

NAT{ONAL MARINE FISHERIES SERVICE
SOUTHEAST REGION
9450 KOGER BOULEVARD
5T. PETERSBURG, FLORIDA 33702
(813) 8933141



Summary

The Coral and Coral Reef Fishery of the Gulf of Mexico and south Atlantic is of importance to bath
recreational and commercial fishermen. Thls fishery Is unique In that its habltat and nenconsumpt | ve
value greatly exceed fts walue as a harvested product.

Evailuating the economic Impact of proposed requlations In a quantitative manner Is not possibte and
appears unnecessary, Flirst, the unique cha_rac?er of the fishery makes It a cructal, |f not major,
part of the life cycle of saweral Important species of fish and shel ifish; the commercial and
recreational value of these species would conservatively sxceed $300 mliiion annual ly. While there Is
no question of the habitat weiue of coral to marine (Ife In general, there [s }ittle or no Information
avallable to estimate Incremental decreases In walue as coral may be dastroyed gradually, Thus, only
gross wvalues and relationships can be used. Second, the Flshery Managemant Plan (FMP) and assoclated
reguiations would be classified as a minor rule under the criteris of Executive Order 12291 and the
Interim Guldelines established by the Office of Associate Administrator for Flsheries,

The need for federal regulation through a FMP Is critical because the fraditional federal role of
managing coral and coral rests In the FCZ has been largely abrogated in the fishery conserwation zone
(FCZ) except as [T applles to oll ang gas exploration and development. Uncontrolied harvasting and
subsequant damage to coral and coral reefs will threaten several major #ish and shel (fish fisheries as
well as the nonconsumptive walue derived from coral.

The managemant measures proposed by the Counclls are responsive to the problems In tThe fishery and
rapresent the most cost-effective approach to protect coral and coral reefs, Rejected management
measures ware generally more costly to Implement, a greater regulatory burden on the public, and less
rasponsive to the conserwmtion of the resource,

Benef|ts that wiil accrue from implementation of the proposed measures are malntsnance of the
tishery's habltat and nonconsumptiw walues (clted abows), as well as the harwest walue of coral,
Coral growth Is so sfow and minlscule that its harwest is analogous to a mining operation; however,
1ts relationship To renewable marine rescurces 15 so vital that short=term Increases in coral harvest
would have far greater long term, adwrse effects on those resources,

Annual cost for Implementation of the plan are estimated at $224,563, The RIR Indicates that the
adopted measures minimlze the burden on the public and address the problems In the flshery in a cost-
eftactive manner, The proposed actlon is not a major rule requiring the preparation of a Regulatory
Impact Analysis under Executive Order 12291, or under the Interim Guide!ines established by the Office

of the Assistant Administrator for Fisheries,
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le _INTRODUCTIDN

Executive Order 12291 "Federal Regulation" established guidelines for promuigating new regulations and
reviewing existing regulations, Under these guidelines each agency, to the extent permitted by |aw,
is expected to compiy with the fol lowing requirements: (1) administrative decislons shall be based on
adequate Information concerning the need for and consequences of proposed gowernment action;

(2) regulatory action shall not be undertaken unless the potential benefit to society for the regula-
~tlon ocutwelgh the potential costs to soclety; (3) regulatory objectives shall be chosen to maximlze
the net beneflts to society; (4) among alternative approaches to any given regulatory objectiwe, the
alternative inwslving the |east net cost to soclety shatl be chosen; and (5) agencies shall set
priorities regularly with the aim of maximizing the aggregate net benefit to society, taking Into
account the condition of the particular Industrlas affected by regulations, the condition of the
national economy, and other regulatory actlons contemplated for the future,

In compllance with Executive Order 12291, the Department of Commerce (DOC) and the National Oceanic
and Atmospheric Administration (NOAA) requlre the preparation of a Regulatory Impact Review (RIR) for
ali regulatory actions which elther Implement a new flshery management plan or signiflcantiy amend an
existing plan, or may be significant in that they affect important DOC/NOAA policy concerns and are
the object of public Interest,

The RIR Is part of the process of developing and reviewing flshery management plans and is prepared by
the Regional Fishary Management Counclis with the assistance of the National Marine Fisheries Service
(NMFS), as necessary. The RIR provides a comprehensive review of the lews! and incidence of impacts
assoclated with the proposed or flnal reguiatory actions, The analysis also provides a review of the
problems and pollcy objectives prompting the regulatory proposals and an evaiuation of the ma jor
alternatives that could be used to so!we problems, The purposa of the analysis Is to ensure that the
regulatory agency or Councl| systematically and comprehensively considers all avallable alternatives
so that the publlc welfare can be enhanced in the most efficlent and cost effective way,

The RIR alsc will serve as the basls for determining whether the proposed regulations Implamenting the
fishery managemant plan or amendment are major/nonmsjor under Executive Order 12291, and whether or
not tha proposed requlations will have a significant sconomic Impact on a substantial number of small
entitles under the Regulatory FlexIbllity Act {P.L. 96-354),

A. Background of RIR

This RIR is based on the most recent commercial and racreational Information, as wall as the most
recent biological, economic, and legal information regarding coral and coral reefs, The proposed
regulations, which this RIR evaluates, wil! be subject to public review during hearings to be held
in sarly 1982,

B. Background of the Coral and Coral Resfs FMP

The Gulf of Mexico and South Atlantic Fishery Managemant Councils, established by the Magnuson Fishery
Conservetion and Management Act {MFCMA; 16 U.5.C. 1801 et seq.), are responsible for preparing manage-
ment plans for mutual flshery resources in the FCZ of the Gulf of Mexlco and south Atlantic. The
Counclls, recognizing that coral and coral reefs constltuts a valuable fishery (see Section IVY,.C.1
below} and require management under MFCMA, deweloped a FMP to address and overcome problems in the

flshary,

C. Problem identification

1. The overall problem in the flshary Is the degradation of the stocks through natural and man-mede
impacts, Coral and coral reefs in the management unlt are frequentiy plagued by a wlide varlety
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of adwerse impacts, as detalled In FMP Section 6.2.2. The cumulative effect of thesa stresses has
been a degradation of stock size, sreal distributlon, and coral haalth generally. This problem
undermines the walue of coral and coral reefs as habitat, In nonconsumptive as well as consumptive

useS.

2, Limited scientiflc | nformation on many species and many sactlons of the management unlt, whlch
Inciudes the inahlllty to assess the Impact of corai harwest, The exlsting blologica! data pre-
sented In FMP Saction 5.4 show that there s wvery little Information on growth, mortallty, sbun-
dance, and recrultment for the management unit. This information on catch/effort from a dlrected
fishery |5 absoiutely necessary to astimate MSY (and then OY)Y for each spacies, Without This
Information, estimsted MSY's are uncalculable.

3. Susceptiblllity to stress because of corals being located at the northern limlt of thelr distribu-
tion, Corals in the management unit are located at the northern end of thelr natural distribu-
tlons. This means that they are subjected to water temperature axtremes that stress them 1o the
limi+ of thelr ablilty *o surviwe, In fact, In some instances water tempersfurs drops and/or
other natural occurrences (such as hurricanes), have killed large segmants of reefs In the manage-
mant unlt. These natursl sfresses are uncontrol lable by man, However, because of these natural
stresses, corals in the managemant unit are rore susceptible to man=-Induced stresses,

4. Inablllty of corals to escapes stress becausa of thelr sedentary nature. Corals, unlike tinfish,
crustaceans, and most mollusks, cannot move to escape stress, Instead, the polyps must retract.
Resulting disruptions in ensrgy flow may Interfere with normal ecological functions such as repro-
duction and feeding.

5., Complaxity and inconsistency of existing management regimes, As summarized by Shinn (1979b, and
1980), the managemant area |s coverad by numercus federal and state authorities with jurisdiction
owvar coral and coral reef resources, Thls presents problems In overlapping regulations by federal
and state agencles, differing regulations (e.g., concerning tropical flsh ccllecting in Florida
Keys parks, monuments, efc.,), and more, The resulting regime is compliex, burdensome, and
Inconsistent; a single coordinating author|ty such as National Oceanic and Atmospherlc
Administration (NOAA) may offer a solution via the FMP within the mandate of the MFCMA,

6., Lack of adequate public understanding of the importance of coral and coral resfs. Dead coral s
sold extensiwely In the management area both for use as curle [tems and aguarlum deccraticns, On
the other hand, llving coral 1s !mportant both ecologically and aconomical ly to the management
arsa. Living coral provides habltat for many specles of finfish and shal [fIsh, Many of these

specias are commarcially valuable, Living coral also provides a msjor tourist attraction to south
Florida and to & lesser extent In other states,

7. Presant lack of Jurisdiction over most coral and coral reets by a federal agency which has tradi-
tlonal ly executed authority and jurisdictlon. In a recent declision (U.S. ve Alexandar) the court
ruled that the Bureau of Land Management only had authorlty to manage corals threatened by ol

lease operations. This dacislion has left the majority of coral and coral reet resources in the .
FCZ unprotected and unmanaged.

D. Speciflc Objecti vas of the FMP

The speclfic objectiwes of the FMP are to:

1. Dawelop the sclentific information necessary to determine the fensibl ity and advisabliity of
harwest of coral,

2. Minimlze, as appropriate, adwrse human impacts on coral and coral reefs,
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3« Provide, where approprlate, for special management for coral habltat areas of particular concarn
{HAPC} .

4., Increase public awareness of the Importance and sensitivity of coral and coral reefs,
S. Provide a coordinated management regime for the conservation of cora! and coral reefs,

E+ Achlevement of Stated Objectiwves

The Counclis have recommsnded an OY for ali corals as a level of harvest spacified or as may be
authorized pursuant to the permitting criteria established In the FMP. This OY Is very dlfferent from
those In other flsheries because the allowable leve! of harvest is vary |imited, MSY for coral and
coral reets Is present!y Incalcutable, and thelr Importance to other fisheries cannot be owerstated.

0Y for stony corals Is to be zero (0) except as may be authorized for sclentlfic and sducational pur-=
poses, The current and expescted lewel| of harvest for this purpose is estimated to be 140 kilograms

per year,

0Y for octocorals Is the amount of harvest which Is authorized pursuant to thils plan. It Is to be all
octocorals (except sea fans) that are harwvested by U,S, fishermen. Octocorals, except for sea fans,
are ldentifled as presentiy beling harvested without apparent stock damage (Section 8.2.6), Present
and expected level of harvest is estimated to be about 5,845 colonies, 1,463 of which come from the

FCZ.
The U.S. harvesting Industry has the capacity and Intent to harvest the entire 0Y; therefors, there is
ne surplus avallabile for forelgn fishing. The U.S5. processing Industry alsc can process as much of

the resource as becomes avallable to It,

Proposed Management Measures

1+ Permits
Establish a parmit system, with mandatory reporting, for:
A, the use of toxic chemicals in taking fish or other marine organisms which Inhablt coral reefs,

B. for teking stony corals and sea fans and corals In prohiblted areas for scientiflc and educa-
tional purposas,

2. Time and Area Restrictions

Sea FMP Section 13,5 for speclal regutations applicable In habltat areas of particular concern and
Proposed Measure 5 below,

3. Catch Limltations

A. Total Allowable Leww| of Foreign Fishing - none, The expected domestic annual harvest will
equal the optimum yiseld,

B, Types of Catch Limitations:

(1} Prohlplt the taking of stony corals and sea fans (Gorgonia fiabsllum or G. ventalina) or
the destructlion of these corals and coral reafs In the FCZ of the Gulf and South Atlantic
Fishery Management Councils!' jurlsdiction, except as provided for in thls plan, (FMP

Section 12.4).
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4.

5-

(2) Stony corals and sea fans taken incidentally in other fisheries must be returned to the
water In the general srea of capture as soon as possibies An exceptlon s provided for
the groundfish, scallop, or other simllar flsherles, where the entire unsorted catch Is
landed, In such !nstances the stony corals and sea fans may be landed but may not be

solds (FMP Sectlion 12.4,)

(3) Should harvest of octocorals become accelerated which in the Counctls' judgement is
threatening the habitat in jocallzed or widespread areas, the Counclis may requast the
Secratary to take awallabls messuras designed to elimlnate such threat of damage to the
rasource and flshery habltat, On the advice of Its Selentlfic and Statistical Committee
or other sources that one or more species of octocorals may be endangered from widespread -
or locallzed deplation trom overharvest or threat of overharvest, the Counclis may notlty
the Secratary of the threat and recommsnd that he take one or more ot the following
actliaons.

a. Restrlct by regutation amendment or through promulgation of emergency regulations the
harvest of one or more species of octocorals to a recommnded lewel or amount,

b. Restrict by regulatory amendment or through promuigation of emergency regulations the
area from which one or more specles of octocorals may be taken,

c. Restrict by regulatory amendment or through promulgation ot emergency regulatons the
method of harvast by which one or more spacies of octocorals may be harvested.

d. Utlllze any procedures other than regulatory amendment or promuigation of emergency
regulations which may be within the realm of authority of the Secretary and which
wili achleve the results of action proposad In options (&) through (c) abowe.

Types of Vessel, Gear, and Enforcement Devices

Prohlblt the use of toxic chemicals in taking fish and other marine organisms which Inhablt coral
raeef areas except under permiT as may be specifled in this or any other {ishery managemant plan.
{FMP, Sactlon 12.4.)

Habitat Preservation, Protectlon, and Restoration (FMP, Section 12,4)

Measures are proposed for the coral habltats of particular concern (HAPCs).

b.

Co

East and West Flower Garden Banks (nominated national marine sanctuary), Tradltional,
historlcal fishing methods are allowed but bottom longlines, traps and pots, and bottom trawis
are prohiblted In waters shallower than 50 fathoms. The taking or destruction of all corals
Is prohibl ted except as suthorized by permit.

Anchoring shal| be prohlbited on the East and West flower Garden Banks, on bottoms shallower
than 50 fathoms |n depth except for wvessels less than 100 feet in reglistered length,

Floriga Middle Grounds - the northernmost hermatyplic (shal low reef-type} coral communlty in
the Gulf of Mexico, Within the HAPC as defined in the plan, bottom longlines, traps and pots,
and bottom trawls are prohlblted to prevent damage to corals (see Sectlion 6.2.1). The tTaking
or dastruction of all corals is prohiblted axcept as authorized by permit.

Ocul ina Bank = In this four by 23 nm HAPC of f Fiorida's central east coast tha use of botTtom

trawis, bottom longlines, dradges, fish traps, and pots is prohlbited in order to protect the
coral from dammge,
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6, Other Mpasures to Achlave OY (FMP, Saction 12-4)

ll

24

3.

5,

6.

7.

8.

A, Recommendad that the Secretary establish a communication program to inform the public of the
reasons for coral management and regulations whlch protfect corais and coral reefs,

8. Recommended that the Secretary establish a procedure to coordinate coral management activities
In the FCZ and territorial sea within the Counciist area of jurisdictlion,

C. Recommanded that the states and NMFS monitor at least at the present (evel of effort the con-
dition of the octocorals and report damage or threat of d'amage to their habltat,

Alternatl va Management Measures

Establish regulatlons for coral flsheries on a specles or group basis, including at a minimum,
altocation of cateh, possibly location or harvest area, use of the resources, and requlation of
collection method.

Initiate a research and monitoring program of data gaps and ongolng activities o provide iInfor-
mation necessary to fulflil|| management needs.

Develop a public Information and awareness campalgn to acquaint the public with the valuaes of
corals, the tragility of corais fo human and natural stresses, problems with stock management, and
ways in which the public may contributs to resource conservation and managemont,

Study effects of trial flsheries on selected specles,

Provide for a fishery for rose coral.

No actlan, (No management or reguiation,)

Include for special management purposes as habltat areas of particular concern the fol lowlng:

a. Sand Key and Sambo Reefs,

b. Onslow Bay, North Carolina,

€. A larger area for QOculina Reef System off central eastern Florida and the Florids Middle
Grounds.

d. Looe Key.
Permit system for harvest of octocorals,

ANALYS1S OF PREYVIOUS YEAR'S FMP

Not applicable sftnce no PMP or FMP |5 now In effect for coral and coral reefs,

P11, METHODOLOGY
A. Procedural Framework
The procedure used Tn estimating the economic Impacts will include a systematic discussion of both

adopted and rejected management measures, Each managament measurae, to the extent possible, will be
analjyzed with regard to its of fect on:
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(1) Changes in price = price flexinl!ities wil| be used where appropriate,

(2) Changes In supply - effects on production and marketing costs and related changes throughout
the distribution system, :

{3) Changes In employment - total numbar of Jobs affectad,

{4) Distribution of lncome, benef | Ts or costs = unlverse of affectsd fisharmen, income disTribu=
tion, reporting burden, and other affects on wessels, cr:wshuros, processors, and user
groups.

(5;) Productivity = relative to altering output, Invastmant, and technalogy.

{6} International implications = pffect on foreign fishing or toreign markets.

{7} Market structure - changes in the slze, number or locatlons ot firms.

(8) Government - adminlstration, data col taction, and entorcement costs.

(9) Racreational participation.

After al| measures are examined, Impacts under the abowa categories wlll be summarized,
B. Data Base
Most data used In this RIR are contained In the FMP.

IV. REGULATORY IMPACTS

Management programs currently in effect in the Gulf states and South Atlantic states are reported In
tha FMP (Sectlan 7.0), as well as present federal regulations. These present condi tions, as well as
no actlon where applicable, wiil serve as the basis for estimating The incremental economlc impact of
tha proposed and alternative measures.

A. Proposed Managemant Measures

1, Permits

A. This measure [s intended to protect corals from death or damage from toxlc chemicals used In
+he collection of fishes and other marine organisms In coral reefs, Some tropical fish
eollactars utllize chemicals To remove spacimens from within coral reefs, When used with care
the chemicals can be usad eftectively with 1ittle effact on the corals. |Improper use,
however, can rasult In loss of corals., Restriction fo permitred users would provide a degrae
of control to 1imit use to approved chemicals and individuals knowladegable In thelr use, -

I+ Is expacted that the permit program developed through the office of the Reglonal Dlrector
of NMFS wilt utlllze the permit Information and procedures of the Florida Department of
Natura! Resources (FDONR}, Flshermen with walid permits through FONR to operate in state
waters may oparate in the FCZ with the same FDNR permit. Thair permit Information would be on
tlle in the Reglonal Office. Federal axpandi tures and unnecessary dupllication would therafore
he at an absolute minimum. Practically all coral=related activity takes place oft of Florida;
the expected number of permlt holders 1s estimated Initiaily To be 40 to 50 (A. Huff, FDNR,
1981; personal communlication},
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2,

3.

8,

This permit procedure will minimize any burden placed on flshermen and would al low easy opera-
tlon betwasn the waters of the FCZ and state without Identification problems, The Reglonal
Director can Issue permits to fishermen operating In the FGZ only, or inny designate FONR, with
1ts approval, as his designee to issue permlits. The cost of these permits is expacted to be
zero as in the Gulf Reef Fish FMP, and of minimal cost ($10 each) to the gowernment. Since
practially all existing corai-relatad activity occurs In Florida, the addltlional cost to
federal government will be zero In the short-term,

Permlts for only the scientlfic and educational taking of stony corals, sea fans, and other
protected corals In HAPCs wil| nelther create an economic burdsn on researchers and commerclal
collactors, nor create unnecessarily large federal government expend]tures. While the coliec-
tlon of corals, including stony corals and sea tans, In the FCZ Is presently unregutated, the
collection of stony corals and sea fans Is believed to be nonexl stent, Most commerclal
collection occurs off of Florida where there is a permit system and possession of stony corals
and sea fans is prohiblted, The cost of these permits to the research and educational com=
munity [s expected to be zero and of minimal cost ($10 each) to the federal government,

Inltlatty the number of permits under this submeasure is not éxpec‘rod To excead i8. The
Regional Director will in all |lkelihood 1ssue the permits becayse research and educaticnal
activity occurs throughout the Gutf and south Atlantic FCZ. Other fedsral agencies wlth
Jurisdictlon over specific HAPCs, l.e., Fort Jafferson, Looe Key, etc,, may devise their own
permlt system or may utillze the offices of NMFS.

The mandatory reporting required of ail permit holders, estimated to wary betwaen 58 to 68,
will be obtained through a survey form designed by the Southeast Fisheries Center, NMFS,
Forms will be malled periodically to NMFS or collected by NMFS agents, Costs for malling,
printing, data processing, editing, verification, and publication should not exceed $25
annuz| ly per parmit holder, or a total of $1,450 to $1,700 to the federal goevernment, The
raporting burden to respondents should be no more than one hour per year. Information

required will Include:

1) catch by welght (or colonles) and specles;

2) catch by location and depth;

3} date of catchles);

4} Intended use of catch;

5) type of chemlicatls used, If any, and

6) other perfunctory information as listed in FMP Section 14.2.

Time and area restrictions apply specifically to HAPCs which are discussed below undar [tem 5,

Catech Limltations

AI

A zero harvest level for forelgn fishing will cause no economic burden on forelgn fishermen
since there is no present or past foreign fishing activities in the Gulf and south Atiantic
FCZ. Expendituras by the tederal government will be at an absolute minimum.

Type of catch |imltations:

(a) The Impact of prohibiting the taking of stony corals and sea fans, or the destruction of
these coral reefs, |s described above in Management Measura 1,B, and In general terms In

the Summary sectlon,
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(b} The economle Impact of this submessure Is minor on the fishing Industry, and in most
cases on coral and coral reefs, First, the axemption to groundfish, scallop, and other
simiiar fisheries doas not impose any unnacessary reguiatlion on these {Isherles; also,
corals will not be threatened becauss these fisherles operats in low density coral areas
elther normally or by prefarence to minimize gear damage and loss. Second, fisherles
which may land stony corals or sea fans, but are prohibited from selling them, will
axpariance very |lttle, If any, decrease in revenus, Any coral incldentally tasken would
have been so fragmented by bottom trawiing as to make them worthless, Enforcement
etforts by federal and state agencies need not be increased for a very low potential of
thls activity, '

{c) The economic impact of this submeasure, which sets up a framework for future regulations
1§ necessary, Is uncertain unti) regulations are proposed. Under the current FMP, the
harvest of octocorals is unregulated (except In two HAPCs where a permlt Is required),
Recant information {J. W. Lowry, FONR, 1981; personal communication) document the impor=
+ance of octocors! habitat to ether corals, coral reets, and marine tife. This measure
allows the Councils to request the Secretary to take avallable measures {Sec, 305{e) of
MFCMA) to protect octocorals.

4, Types of Vessel, Gear, and Enforcement Devicas

The aconomlc and regulatory Impact of problbiting the use of toxic chemlcals except under permit is
described in Managemsnt Measure 1.A.

5. Habltat Preservatlon, Protection, and Restoration

A.

The aconomic [mpact of prohiblting the use of bottom longtines, traps and pots, and bottom
trawls, and prohiblting anchoring by vessels greater than 100 feet in langth, will be very
small, I+ any, While the use of this gear is presently unreguiated throughout the whole Gult
and south Atlantic FCZ, and in the Flowar Garden Banks, the gear is not used presently,
Anchoring of wassels, and associated coral damage, has been cbserved (T, Bright, Texas AdM
University, 1981; personal communication]) In the Flower Garden Banks., Vessel operators,
unaware of coral's Importance or presence In the area, may anchor occasionally. After lmple-
mentation of the FMP, the Flower Garden Banks wil!| be marked on standard nautical charts as

belng off=1iml+s to anchoring; vessels may sasily anchor in other locations in the same
general areas,

The aconomic Impact of prohlblting the use of bottom longlines, traps and pots, and bottom
trawls Is zero, The use of thls gear in the Three regulated HAPCs is very |Imited or
nonexlstent presentiy, Fishermen may use This gear in other areas of the FCI consistent with

regulations In other FMPs, e.g., Reef Fish, etc, The f]lsh resource remalns awllable to all
tishermen by use of other, nonrestricted gear,

6. Other Measures to Achiewe OY

A.

The long=tarm economlc Impact of this recommandation to the Secretary would be maintenance of
coral and coral reef as habltat and for nonconsumptive uses, An approximate economic value
tor all these uses Is provided in Sectien IV.C, below and includes the $300 million In walue
of coral assocliatad marine Ilfe cited above In the Summary section, Another benefit s the
long~term reductlion In effort required to enforce regulations assocliated with the pian, Cos?
to the fedaral government from this recommendation depend on the avallabllity of budget funds
and the extent of the esducational program supported by the Departmant of Commarce.
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2.

3.

4,

5-

6.

B. The long-term economic Impact of this recommendatlion to the Secretary would be a reduction of
duplicative and overlapping regulations on industry enforced by several state and federal
agencles, Industry productivity may Increase, ss wall as rewnue, and cost may decreasa,
Costs to the fedaral gowernment from this recommendation may decrease from present leweis
depending on the extant that duplication and overlapping regulations, and their enforcement,
Is aliminated,

C. The long-term economic Impact of this recommndation to the Secretary wouid be maintenance of
the octocorals and their contribution Yo overal! marine |{fe productivity and welue. Present
data are inadequate to determine the exact contribution octocorals provide, but it is balleved

. To be major since as a group octocorals are one of the most common spacies of coral. Costs to
the federal government from thls recommendation to the Secretary should be zero in the short
term because of the adequate capaclty of the existing monitoring programs of sewsral state and
federal agencles.

Alternat|ve Management Measuras

The economic impact of this measure would be the imposition of unnecessary regulations on I ndustry
and the public, as well as increasasd costs to the federal government for enforcemant. Industry
{see FMP Section 2.0) would be burdened with reguiation which |s presentiy unsupportable with +the
best avaliable scientific data (except for stony corais and sea fans), Furthermore, the measure
Implies some leve! of harwest for coral specles, which is contrary to the OY for coral and coral
reets, Enforcement costs for this measure and other alternstive measures are discussed below in
Section I¥. C.

This measure was rejacted because Its implementation would have been a recommendatlion for research
to the Secretary, Thls measure is cowered in Proposed Management Measure 6. C.

This measure was rejected because Its implementation by the Counclls Is not consistent with their
authority, The measure Is a recommandation to the Secretary and |s cowerad in Proposed
Manageman? Measure 6, A,

This measurs would have resulted in unknown and possibly adwrse ef fects on coral and coral reef
productivity. Data Is not adequate to ldentify particular specles, excepting octocorals, for a
trial fishery, The restrictions of a trial fishery, Including some form of |Iimlted entry and/or an
oweral| allocation, may discourage industry participation. Costs fo the federal gowernment may be
subsTantlal for enforcing the restrictions of a trial flshery depending on the range of the
fIshery, number of participants, the threat to the resource from overtlishing, and the duration of

a trial fishery,

The |Impact of this measure would be the explaltation of a type of stony coral, a species with a
zaro harvest lewval. Although the harvest of rose coral is presently unregulated in the FCZ, in
1976 Florlda prohiblted harwest in [ts territorial waters and possession of rose coral, Since
almst all the rose coral Is located off of Florida, for all practical purposes there is no
fishery at present, Adoption of thls measure would create enforcement difflcultlies for the state
and an inconsistency with the OY speclification for stony corals,

The Impact of the No Actlon alternative would be potentlal loss in coral and coral reet produc—
tivity and destruction of the resource through awidable man~made and natural causes, Loss of the
resources! productivity would jeopardize at jeast a part of the $300 million !n annual benefits to
Impertant marine fisheries and several million dollars In economlic activity to nonconsumptive
activities, 1.8., diving and sightseeling.

RIR=-9



With the possibillty of unregulated harwests in the FCZ, the resource appesrs to be under an unac-
captable blological risk. The No Actlion alternative does not comply wlith the Intent of MFCMA and
Naticnal Standard one because 1t would allow an activity which would rasult In overfishing.

Incremantal costs to Industry (marine fisheries), the pubtlc, and government would mean the gra-
dua! loss In revenus, recreational particlpation, and taxes trom decreased coral and coral reef

productIviTy.

7. A. The impact of this measure would be an unnecassary regulation and an Increase in costs to the
fedaral government for enforcement. Sand Key and Sambo Reefs are not included as HAPCs
because of thelr simiiarity and proximlty to other HAPCs In the Florida Reaf tract and because .
they are located In the torrltorial sea,

B, The Impact of this measure would be an unnecessary reguiation and an Increase In costs to the
fadaral government for enforcement. Awvailable data are Insufficlent to meke s recommendation
at this time for Iinclusion as an HAPC.

C. The impact of this measure would be an unnecessary restriction of gear where it might be used
without signlficant damage to corat. Only major, repressentative areas of the coral are
Included In the restricted areas designated as the HAPCs,

0. Speclal measures were rejected after Looa Key was designated as a National Marine Sanctuary
under NOAA's CZM program.

8, The Impacts of this measure would be an unnecessary regulation by The federal governmant, a regu=
latory burden on Industry, and an increase In costs to the federal government for enforcement.
Enforcemant itself may be difflcult since the State of Florida has no regulations covering the
harvwest of octocorals.! The avallable data do not support restrictions on user groups pre-
santly (except in HAPCs), and Proposed Management Measurs 3. B.(c} covers the potential for
excessiwe |ocal harwasts, Under thls measure permit holders, estimated at 40 to 50, would be sub=
Jeet to mandatory statistical reporting; at $25 annually per respondent, cost to The fedaral
government would be 31,000 to 51,250, Processing of permlts would cost $10 each,

C. Comparison of the Impacts of the Proposed and Alternate Measuras

Among three management regimes evaluated, |.e., tha preferred, the alternative, and No Action, the
praferred management reglime protects the resource and malntalns Its productivity best of all, minl-

mizes the regulatory burden on the Industry and public, and minimlzes costs to the Industry, publlc,
and government.

1, Proposed Measures

The Proposed Measures are the Counclis' spproach to achleving the FMPs objectives, and to be con—
sistent wlth MFCMA, the Natlonal Standards, and other appiicable law and policies (such as E. 0. 12221),
The proposed management measurses wili help to maintain coral and coral reef productivity for noncom
sunptive as well as consumptive uses. In addition to a large but unquantifliable esthetic walue to
coral, 1t servas as a vital habltat area to several commercially~ and recreational ly~Important marine’
species; without the coral habitat, the continuation of fisheries for these species would be In
jeopardy. Thess fisherles and assoclated annual aconomic values are |isted directly below,
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Fisherias Dependent on Coral Habltat

Fishery Area Sector Annual Valuel
Spiny lobster Gulf and South Atiantic Commerciat $ 16 mlition
Recraational

Pink and rock shrimp Gutf and South Attantic Commercial $ 25 mitlion

Reaf Fish Gul ¢ Commerc|al $ 1S miltion

Reef Flsh Gulf Recreatlional $100 ml1lion

Reef Fish South Atlantic Commarcial 5 4 milllen (1977

Reef Fish South Atlantic Recreational $135 million (1975)
TOTAL $295 mitlion

———re—————

Source: Raspactive FMPs,

1 The exception 1s that the state prohibits harvest and possession of sea tans, as the FMP proposes

(except for research and education},

2 Commercial wlues are at exwassel level only,

While the total walue of these specles cannot be attributed to the presence of coral and coral reefs,
the reefs do serve as Important sources of habltat for these species.

In addition to the nonconsumptive wafues, thera Is also the economic actlwvity generated through dlving
(SCUBA and snorkeling) throughout the management area and through sightseelng (e.g., glass=bottom
boats)s Although 1t is difficult to estimate precise dollar amounts attributable to coral and coral
reefs, almost half of at) dlivers surweyed (Skin Diver Survey, 1977) do so for reef exploration;
Fiorida is one of the top two states with the most number of diwvers; the avarage total investment and
average annual trip expenditures by a diver was $942 and $645, respectively (Skin Diver Survey, 1277).
Charter-boat activities are also Important economical iy and are described In detall In FM? Section
9.1.2.1. Flnally, the value of harwested octocorals 1s bellawed to range between $15,000 and $25,000
annual ty (FMP Section %,1,1,2).

Cost of the preferred management measures include a maximum of $1,700 and $180 for statistical
reporting and processing of permits, respectively; in addition, there Is a potentlal cost of $222,683
for enforcement, to be conducted by NMF5, U.5. Coast Guard, and state agencies where cooperative
agreements already exist, This Is the estimated cost of full scale enforcement [f a sufflclent lewal
of funding and enforcement vessels were availables Whichever management regime is selected, develop-
ment costs for this FMP have already occurred. These costs are approximately $300,000 by both
Councils.

The Impacts of the proposed measures, according to the criterla |isted abovwe in Section !]1. A, are
Indicated In Table 1.

2, Alternate Measures

The alternate measures, Including No Action, do not protect the resource and the habltat value 1T pro—
vides o Impartant marine fisheries. Exlsting scientlfic information would not support unregulated
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Table 1. Summary of Economic lmpacts of the Proposed Management Measures

Proposed
Management International Market Government Recreational
Measure Price Supply Emp loyment Re venues Productivlty Impact Structure Costs Rarticipation
1e A, 0 0 ‘maintain malntain 40 - 50 hours 0 0 o! maintain
reporting
B. 0 0 0 0 18 hours
reporting 4] 0 $180 0
Statistical Reporting $1,450 ~ $1,700
2. See Measure 5 below
3. A 0 ] 0 0 0 0 0 H 0
A.(a) 0 0 0 0 maintain 0 0 See 4 melntaln
(b} 0 0 0 0 slight Increase 0 o See 4 0

In sorting time

(c} may decrease may Increase may Increase may Increase uncertain 0 0 Ses 4 0
4, 0 0 maintaln maintain mintain 0 0o 5116,500? maintaln
5. A 0o 0 maintaln mintaln malntain; large 0 0 See 5.b malntain

vessels must use
other sltes for
anchor [ng
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Table 1 (contd,}

Summary ot Economic Iimpacts of the Proposed Management Measures

Proposed
Management International Market Goaverament Recreationz|
Measure Price Supply Emp loyment Revenues Producti vity Impact Structure Costs Participation
5. B, 0 0 malntaln malntain malntain 0 0 $65,2682 ., maintaln
c. 0 0 malntaln malntaln maintaln 0 0 $ 25,1652
6. A, 0 0 maintain maintaln malntain 0 0 -3 maintain
- 0 0 0 0 possible reductlon 0 0 possibly 0
ot regulations reduce
C. Y 0 malntaln malntain malntaln 0 0 o malntaln
Summary meintaln 58 ~ 68 hours $180 permlt costs
annual revenues reporting $1,450 - $1,700 statisticat reporting
of ovaer $300
millfon $222,683 enforcement?

1 Assumes dual-permit system with FDMR as Regicnal Dlrector's designea.

Federal government enforcement; source:
separate measures are for Coast Guard only.

Depends on the avallabllity of funds and scope of program.

C. Fuss, Law Enforcement Division, NMFS, St, Petersburg, Fiorlda, March 31, 1982,
NMFS estimate Is $15,750,

$224,313 - $224,563

Estimates abowe under
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Tabie 2. Summary of Economlc Impacts of the Alternative Management Measures

Management Intarnational Market Government Recreational
Measure ‘Price Supply Employmant Re venues Product ! vity Impact Structure Costs Particlpaticn
1. possibly possibly possibly posstbly decrease; more  uncertain tend to -1 uncertalin
Increase decrease decrease dacrease regulation concentrate
2. 0 0 0 0 possibly 0 0 -2 uncertaln
malntain
5. 0 0 malntaln maintaln maintaln o 0 -2 ma Intain
4, uncertaln uncertain uncertaln uncertaln uncertain; more 0 uncertaln -4 uncertain
regulation
5, possibly possibly possibly possibly short-term 0 v} -1 uncertain
decrease Increase Increase increase Increase; long-
term negative
6. possibly possibly uncertain risk losing risk of owar- uncertaln uncertain -1 dacrease
decreasa Increasa revenue from har vest
dependent mar Ine .
tisheries, %300
miiilon annually
7. A, uncertain uncertaln uncertaln uncertain possibly main- ¢ uncertaln - uncertaln
tain; more

regulation
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Table 2 (contd.) Summary of Economic Impacts of the Altaernat|ve Management Measures

Management International Market Go vernment Recreatlonal
Measure Price Supply Emp loymant Re venues Productivity I mpact Structure Costs Participation
7. B. uncertaln uncertaln uncertaln uncertaln possibly main- 0 uncertaln -t uncertaln
tain; more
regulation
C. uncertaln uncertaln uncertain uncertain possibty maln- o uncertaln -1 uncertain
taln; more
regulation
0. uncertaln uncertalin uncertaln uncertaln possibly main~- o uncartaln =1 uncertaln
taln; more
regulation
a. o 0 0 0 more regulation; 0 uncertain  $1,000 - $1,§2% uncertaln
40 - 50 hours reporting costs;
reporting 3400 - 3500 for
parmits; plus
enforcemant
Summary risk of losing 40 - 50 hours $301,013 max!mum
value of refated reporting burden; In costs to
marine fisherles; more regulation tederal government
3300 mlilion per
yoear
1 Entorcement cost of $299,388, Source: C, Fuss, NMFS, Apri{l, 1982,

2 Dependent on level and avallability of funding.




tishing or even trial fisheries tor an Indateriminate number of speclies, Any short-term benefits from
Increased harvest fo coral would be greatly exceeded by declines in fandings and value of coral=-
dependent marine fisheries, The Ho Action alternative In particular would expcse coral and coral

reets to Indiscriminate destruction by cammercial and amsteur collectors,

The costs of the alternative messures are grester than those of the preferred measures, The cost of
t+he No Actlon alternative in particular is The risk of losing the value of coral=dependent marine
tisheries and other activities, upwards of $300 million annually, Thls loss would be felt by the
Industry and publlc, Costs of the alternate measures, excluding No Action, include up to $500 for
processing of permits, up to $1,250 for statistical reporting, and $299,3588 for enforcement; the
anforcanent estimate Is the best estimate since the alternative measures are generally more restric-
tive and require more reguiations than the proposed measures, Alternative FMP development costs of
$300,000 would still be applicable In the No Actlon alternative,

The impact of the alternative measures, according ta the criteria |isted above In Section I1i, A, are
indicated in Table 2,

D. Paperwork Reduction Act (44 U,S5,C, 350 et seq,)

The proposed managemsnt measures will not increase the reporting burden for commercial, sclentific,
and educational users signlflcantly, or over present amounts (Florida requires reporting of its permit
holders, and FDNR may be the Regional Director's designes), The major change will be a shift from
voluntary tc mandatory reporting and the additlon of needed information, Actual costs and reporting
burdens are [ndiceted In Measure 1, Sectlon iV, A,

E, Requlatory Flexibll Ity Act (5 U,5,C, 601 et seq,)

A review of this FMP Indicates that there wil! be no significant economic Impacts from its Implemen-
tation on smai| business entities In the coral and coral reef fishery, or other reilated fishertas,
The statistical reporting and permit requirements are not major Impedimants to business activity and,
In almost all cases, the requirements are aliready in place through State of Florida regulations,

The proposed ruie was published In the Federal Reqister (48 FR 39255) for a pariod from August 30,
1983, through October 14, 1983, No comments ware racelved from small buslinesses objecting to this
proposed rule, Due to the absence of negative commants from smal! businessas, NOAA concludes That
this rule will not have an adverse Impact on small buslnesses,

F, Determination of Major/Minor Rule

This FMP [s & minor rufe under the Interim quldelines estabiished on June 17, 1981, by the Office of
tha Assistant Administrator for Flsheries, Thls determination of a mincr rule for thls FMP is basad
on the insigniticant Impacts as a result of thls FMP on the fcllowing criteria:

1} incrasse 1n the total cost or price of goods of $5 miillon per year;
2) Increase In cost or prices of ten percent or more;

3) adverse impact on compatition;

4) adverse Impact on employment; .
5) adverse [mpact on Invastment;

6) adverse Impact on productivity;

7) edvarse impact on exports,
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APPENDIX L. SUMMARY OF PUBLIC COMMENT

This appendix summarizes testimony on the draft FMP/EIS at five public hearings or submittaed by letter
to the Councils and the National Marine Fisheries Service. Soms lstters from essocistions and agen-
cies are included in this appendix.

Appropriate reasponssa to the comments have been provided harein by the Councils.

Oculina Bank HAPC

(1) Commant: A portion of the Oculina coral bank aff Florida's central east coast should be included
' as a HAPC with special regulations to protect the coral from damage from Fishing gear.

(2) Comment: The boundary lines should exclude adjscent scallop fishing grounds which extend to
about 39 fathoms.

(3) Comment: Bottom longlines end fish treps sre not set on coral whare thers is danger of gear loss
but are set in close proximity.

(4) Comment: A proposed area of 390 nautical square miles is too large because in much of the area
prohibited gear can be usad without demage to coral.

(5) Comment: Boundary of HAPC should be extended northward to off Daytona Beach whers rough bottom
may contain Oculina coral.

{6) Comment: Roller trawl fishermen avoid trawling over caral banks because of possibility of gear
loas.

(7) Comment: Gear should not be prohibited without documentation that it causes damage in use.

(8) Comment: Establiehment of a 390 square mile area in which fish traps ars prohibited is diserimi-
natory against commercial fishing and thus vialates National Standard 4.

Response to Comments 1 through 8: The Councils have included es an HAPC only a representative portion
of the Oculina Banks containing the highest known density of these coral thicksts. Only gear types
which are destructive of coral are prohibited in the four by 23 mile aresa. Fishermen may use other
geer for commercial or recreational fishing.

Florida Middle Grounds HAPC

{(9) Comment: The boundary of the HAPC is too large and includes substantiml area where prohibited
gear may be used without demage to coral.

(10) Comment: Anchor demage may have more impact than damage inflicted by bottom longlines.

(11) Comment: The prohibition of bottom longlines and fish trapa should be extended to all areas
inaide of 20 fathoms end toc the "elbow" erea off Tarpon Springs.

Reaponse to Commenta 9 through 11: The Councils have adjusted the boundaries of the HAPC to include
the high relisf area containing coral and exclude areas where prochibited gear may be used without
damaging corals. Anchor damage by small veasels at this time appears to be within sn acceptable
level, and anchoring is almost essential in some fiahing activities and for safe diving practices.
Reatriction of bottom fishing gear in high ues areas is mare mppropriately addressed in the reef fish
plan.
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Flower Garden Banks HAPC

e e e s

(12) Commant: Concern that ancharing by vesssls under 100 fest in lsngth can damage coral.

Responas: Ses response to Comment 10.

(13) Comment: The houndary of the HAPC would ba batter defined by using geographic coordinatee or a
depth contour as shown on navigatianal charts.

Regponse: The boundary has been changed accardingly to follow the 50 fathom contour.

(14) Comment: The plan and DEIS do not adequately address posaible coral dsmaga from oil and gas
development end exploration activities.

Response: Lease sgresmsnte for oil and gas exploration and production issued by BLM stipulate
measures and practices for the protection of corals. Additionally, the Environmental Protection
Agency regulates discharge of materisls that may be harmful to corsls. Whiles this plan proposes reagu-
lations to prohibit deatruction of stony carals, thess agencies have more affective control with
authority to regulate nonfishing activities that may pose a threat to the coral.

{15) Comment: Considar the uses of mooring buoys to minimize anchor damage to corals.

Response: Mooring buoys were considered; howevar, the aize and cost at the Flawer Garden Banks plus
demage potential from tather chains far outweighed any benefit to be obtainad. Restriction to
ancharing by smallsr veassls was & more practical alternative,

{16) Comment: There should ba no fishing on the Flower Garden Banks.

Responge: The Councila found no indiecation of averfishing of Fishes and thus do nat restriet Fishing
except gear detrimental to coral.

{17) Comment: The lower portions of the Flower Garden Banks (below 100 meters) should be included in
tha HAPC baceuse of the presence of crinaoida.

Response: Thers may well be other fragile ecosystems in need of some type of management; however, the
objectives of this FMP are necessarily restricted to the management of corals.

(19} Comment: Include additional coral areas as HAPCs.

Reaponse: The FMP prohibita the taking or destruction of all stony corals and sea fans in the manage-
ment area. Additional apecial restrictions may apply in HAPCa. Areas which meet the criteria set
forth in the PMP (Section 6.3) may be nominated for inclusion as HAPCs by plan amendment.

(19} Comment: HAPCs could be better managed as National Marine Sanctueries.

{20) Comment: The demignation of HAPCs is & duplication of effort and thus violates National Standard 7.
Response to Comments 19 and 20: The FMP identifies coral habitats in the menagement erea which meat

the criteria set forth. Whare management is provided by other agencisa, no reqgulation is propoaed
through the FMP. In fact the Councils were in coordination with the Office of Coastal Zone Management
during the development of Looe Key and Gray's Reef es National Marine Sanctuaries. This action

aasured that any wanagement regime proposed to the Secretary would address the concerna of the

Councils and OCIM.
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Permits

(21) Comment: Would troplcal fish collectors need both Fiorida and NMFS permits to use chemicals to
col lact flish? B

Rasponse: Management Measure 4 in Sectlon 12.4 has been modified to recommend that a compatible
parmit arrangament be established with the Fiorida Department of Natural Resources.

(22) Commant: Would permlts be Issued to alfow remow| of stranded wessels on cor.al reafs?

Response: Managament Measure |, Sectlon 12,4, prohiblts the destruction of coral and coral reefs,
Indeed U.S. v .Alexander was brought about by the destruction of a portion of Looe Key during the
satwage of a grounded wessel, While no permit arrangement Is provided, prosecutorial discretion would
be warranted In such Instances of unawldable loss of coral,

(23) Comment: The lIssuance of permits for sclentiflic and educational collectlon of stony corais and
sea fans could result in a limited entry program.

Response: The Counclis have clarifled [ntent in guidelines for issuing permlts (Section 12,4, Maasure 2),
{24) Commsnt; Mandatory reporting should be required of psrmit holders.
Response: Section 12,4, Measure 2, provides for this.

(25) Commant: The FMP s unnecessary, all HAPCs are elther established or nominated National Mar|ne
Sanctuaries.

(26) Commant: The states can better manage coral; federal management Is unnecessary.,

Response to Comments 23 and 24: Sectfon 4.0 has been revised to provide the Counclis! ratiocnalae In
determining that management Is needed and justifled,

(27) Comment: There Is no evidence to show that fishing gear prohlbited In the HAPCs destroys or
damages coral,

Response: The scientific literature contains 11+tle documentation on the Impact of flishing gear on
coral, probably because it is a basic assumption. Section 6.2,1 (fishing) does clte some Instances
of damage, however. Because the Counclls do not wish to restrict gear use unnecessarlly, they hawve
conflined such restriction to three MAPCs, The boundarles hawe been reduced to include a minimum
of bottom fishable by the prohiblted gear.

(28) Comment: BLM and OICM are not protective In the Gulf of Mexico.

Response: Each agency has Its own authority and responsiblilty, Section 12.4, Measure 7, addresses
coordination among the various agencias.

(2%} Comment: Inadwartent harwest of coral should be reported.
Response: Sectlon 12,4, Measure 3, requiraes the return to the water of stony coral and sea fans taken

Incldental ly in other fisharlas, Exception |s provided for unsorted catches where no sign!ficant
amount 1s expected to be taken.
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(30) Comment: How many enforcement overfllights are Included in cost estimates?

Response: Cost estimates were based on 38 hours of flying Tims, soms of which may be in mu | t1purpose
patrois, [«8., closed shrimp season, drug patrel, efc.

(31) Comment: Fines for violation shouid be substantial encugh fo cover expens|ve enforcemant costs.
Response: The MFCMA provides for civil penalties not to exceed $25,000 for each of fense,
(32) Comment: All agas of corals and each reefal scosystem should be protected.

Response: Section 12.4, Measure 1, prohlbits the Taking or destruction of stony corals and sea tans
and coral reets,
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3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
ij REGION VI '
Y4, amtS 120! ELM STREET

DALLAS, TEXAS 75270

January 26, 1982

Mr. Wayne E. Swingle

Executive Director

Gulf of Mexico Fishery Management Council
Lincoln Center, Suite 881

5401 West Kennedy Boulevard

Tampa, Florida 33609

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 well 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 Quter Continental Shelf" prepared in 1981 by the Industrial Permits
Branch and the Ocean Programs Branch of EPA in Washington, D.C.

We classify your Draft EIS as LO-1. Specifically, we have no objections
to the project as it relates to Environmental Protection Agency's (EPA)
Tegislative mandates. The Statement contained sufficient information

to adequately evaluate the possible environmental impact which could
result from project implementation. OQur classification will be published
in the Federal Register in accordance with our responsibility to inform
the public of our views on proposed Federal actioms 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, whenever possible,

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,

;;%k Whittington, P.E.

Regional Administrator

Enclasure
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ENYTACHMENTAL IMPACT OF THE ACTICH

Lack of Objections

L0 -

;EPA has no objections to the propased action as dascribed in the draft

impact statement; or suggests only minor changes in the proposed action.

Environmental Reservations

EPA has reservations concerning the environmental effects of certain
aspects of the proposed action. EPA believes that further study of
suggestad alternatives or modifications is required and has asked the
originating Federal agency to re-assess these .aspects.

Environmentally Unsatisfactory

EPA believes that the proposed action {s unsatisfactory because of its
potantially harmful effect on the environment. Furthermore, the Agency
believes that the potential safeguards which might be utilized may not
adequately protect the environment from hazards arising from this acticn.
The Agency recommends that alternatives to the actjon be analyzed further
(including the possibility of no action at all).

ADEQUACY OF THE IMPACT STATEMENT

Catzaory 1 - Adequats

The draft impact statament adequately sets forth the environmental impact
of the proposed project or action as well as altarnatives reasonably
available to the project or action.

Catagory 2 - Insurficient Information

£PA believes the draft impact statement does not contain sufvicient
information to assass fully the environmental impact of the proposad
project or action. However, {rom the information submittad, the
Agency is able to make a preliminary detarmination of the impact

on the environment. EPA has requested that the originator provide
the information that was not included in the draft statament.

Cateaory 3 - Inadeguate

EPA beliesves that the drart impact statsment does not adequately
assass the environmental imoact of the propased project or actiaon,

or that the statemant inadequataly analyzes reascnably available
alternatives. The Agency has reguestied mare information and analysis
concerning the potantial environmental hazards and has askesd that
cubstantial revision be made to the impact statement. If a drafti
statement is assigned a Category 3, no rating will be made of the
project or action, since a basis does not generally exist on which

to make a detarmination.
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s * ]| UNITED STATES DEPARTMENT Of COMMERCE

‘5-. ¥ National Oceanic and Atmaspheric Administration
ot # | OFFICE OF COASTAL ZONE MANAGEMENT

Washington. D C. 20235

CZ/sp/CC

February 1, 1982

. LJFEB 'j' T_ ::.‘
Mr. Wayne E. Swingle CUFLT I e PR
Executive D-ir.,ector v L VPR I WLty | bL.vU'..:).lu:
. . AMPA, FLORIDA
Gulf of Mexico Fishery Management Council TAMPA 08
Lincoln Center, Suite 881
5401 West Kennedy Boulevard

Tampa, Florida 33609

Dear W1W

We have reviewed the draft Fishery Management Plan (FMP} for Coral
Reef Resources (December 1981) and, in accordance with our established
Memorandum of Understanding which provides for exchange of information
and advice, we offer the following comments.

We are pleased that our previous comments on the FMP (February 2, 1981)
were incorporated into this draft. For the most part, the FMP adequately
and accurately describes the Office of Coastal Zone Management's (0CZIM)
role in managing national marine sanctuaries which complement the protection
objectives of the FMP; however, a few sections could be improved as follows:

0 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. [ suggest the following:

Key Largo Coral Reef National Marine Sanctuary.
Designated in 1975, this sanctuary consists of

a one hundred sguare 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.

0 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. [ suggest that
the following sentence be inserted after (Antonius et al., 1978) in the
second paragraph:

i
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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,

ooy

Nancy Foster
Deputy Director
Sanctuary Programs Office
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DEPARTMENT OF TRANSPORTATION
UNITED STATES COAST GUARD

MAILING ADDRESS:
u.S. coasT cyanp (G~OLE/31

WASHINGTON, D.C. 20593
PHONE(902) 755-1155
Ab:1A-26

16214

*Mr. 0. B. Lee, Chairman

Gulf of Mexico Fishery Management Couneil
Lincoln Center, Sulte 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 stralghtforwarded 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 Weat Flower Garden Banks habitat of particular
concern 1s that area described by rhumb lines connecting the
following points:

Cy 27°46 .5°N latitude, 93°57.0°W longitude;
C2 27°56.0°N latitude, 93°57.0°W longitude;
C3 28°04.0°N latitude, 93 32.0°W longitude;
Ca 27°51.0°N latitude, 93°28.0"w longitude;
C5 27°47 0°N latitude, 93°45.5°W longitude;
Cl 27°46 .5°N latitude, 93°57.0"W longitude.

This will enable aircraft (the primary enforcement platform) to easily

determine whether or not vessels are inside the area.
simplify the navigation problem of vessels in the area.

It will alsoe

Since aireraft cannot determine the depth of water a vessel is actually
in, it 1s recommended that water depth as a criteria for fishing and

anchoring restrictions not be used.

A depth contour such as the 50

fathom (91.5 m) contour as shown on navigational charts would be an
appropriate limit.



Subj: Comments on the Draft Fishery Management Plan/Environmental Impact

Statement for Coral and Coral Reefs dated November 1981

In Section 13.10 the costs of Coast Guard enforcement have increased.
Paragraph 1.6 Cost of Patrols, is now $4440 per day using an average

of 95 foot and 82 foot class patrol boats for a total of $106,500 for
24 patrol days. Paragraph 2.b. Cost of patrols is now $1813 per hour
using an average cost of HC-130, HC-131 and HE-3F helicopters for a

total of $65,268 for 36 patrol hours. This total cost of enforcement
of $171,828 reflects current fiscal year 1982 estimates of Coast Guard
costs.

The opportunity to comment on this DFMP/EIS is greatly appreciated.
1f you have any questions regarding this matter please contact
LT Bill CHAPPELL of my staff at (202) 755-1155 commerical or FTS.

Sincerely,

GL YY) o

B. F. THOMSON, III

Commander, U.S5. Coast Guard

Chief, Fisheries Law Enforcement
Branch ’

By direction of the Commandant

Coples to:

SAFMC

CCGD7 (oil)

CCGD8 (oil)
COMLANTAREA (Aol)
NMFS, F/CMS

NMFS, F/CM6

NMFS SER

COMDT, G-WS-1

L-10
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United States Department of tie {ntcrmraaé‘
OFFICE OF THE SECRETARY e pe e S
WASHINGTON, D.C. 20240
w1 1982

In Reply Refer to ER 81/2660

Wayne E. Swingle, 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 toc 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 (HAFC).

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 proposal that anchoring
damage from boats is our greatest cencern. Our comments have
stated that we believe the 100-foot vessel length restriction-:
is too high and should be substantially lowered. Wwe
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
Alexander decision, BLM authority in this area has been
negated. To the degree there is a need for management

L=11



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 mapplng
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 sqg. 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 statement in the third paragraph that
W...recent OCS Sale No. 48 in the Gulf of Mexico..." is in
error; Sale 48 was a Pacific sale. Also, the reference cited
(Bureau of Land Management, 1978) is not in Section 17.0,
"Literature Cited."
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Page 6-40. The National Natural Landmarks Program is listed
as belng 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, 1s also involved ..." 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 blan has been approved.

Page 12-5. 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 wWildlife 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 Councils' 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,

S kit

~“Bruce Blanchard, Director
Environmental Project Review

Enclosure
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DEPARTMENT OF THE ARMY
GALVESTON DISTRICT, CORPS OF ENGINEERS
‘ P.0. BOX 1219
GALYESTON, TEXAS 77553

REPLY TD
ATTENTION OF:

SWGED-E 8 March 1982
Ao e X !

Mr. Wayne E. Swingle \gbw- = Lwﬁ;y

Executive Director w -
f Mexico Fishery Management o e peeeran TZETRY HANACEMTHT COUNGE

Gu%gugc11 P ? GJ—FDgﬁgjggg:h{q;rszakg%géas1

Lincoln Center, Suite 881 Thisia, FLORIDA v

5401 West Kennedy Boulevard : ) N

Tampa, FL 33609 wag g 1332

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
Management Plan for Coral and Coral Reefs of the Gulf of Mexico and South
Atlantic, for review and comments.

We have no comments on the document. The opportunity to review the document
is appreciated.

Sincerely,

equw

JOSEPH C. TRAHAN
Chief, Engineering Division

Copy furnished:

Ms. Joyce M. T. Wood

Director

Office of Ecology and
Conservation

U.5. Department of Commerce

Room 5813

Washington, D.C. 20230
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DEPARTMENT OF THE AIR FORCE
REGIONAL CIVIL ENGINEER, EASTERN REGION (HQ AFESC)
S28 TITLE BUILDING, 30 PRYOR STREET, 8.W.

- ATLANTA, GEORGIA 20303 @EHW )
T )

BULF OF wey.ny _,R 1 198

Sanr -8 FISHERY May N
REPLY TO 01w hEHN:DY BL AGEM‘-'” uUUJ'.f:.'.

Vo, s -
ATTH OF: ROvV2 ol FEbI‘uTBA.IMyEAﬂ.g'ggDA 33;3375 ad1

sviecr. Review of the Draft Fishery Management Plan Environmental Impact Statement
(EIS) for Corsl and Coral Reefs of the Gulf of Mexico and South Atlantic

ro. GUIf of Mexico Fishery Management Council
Attn: Mr. Wayne E. Swingle
Executive Director
Lincoln Center
5401 West Kennedy Boulevard
Suite 8831
Tampa, Florida 33609

1. We have reviewed the subject EIS and have the following comments:

a. Development of a fishery management plan for the area described in
the memorandum attached to the subject EIS will not adversely affect
normal Air Force operations in the Florida ares. '

b. Should it become necessary to search for and retrieve downed
aireraft or other Air Forece equirment in the described area we reserve
the right to carry out any necessary underwater search and salvage
operations in the interests of national defense.

2. Thank you for the opportunity to review this EIS. Our point of
contact is Mr. Winfred G. Dodson, commercial telephone (4OL) 221-6821/

6776 or FTS: 242-6821/6776.

PO N N

frHOMAS D. SIMS Cy to: USAF/LEEV
Chief 6550 ABW/DEEV
vironmental Planning Division US DOC/Ms. Wood

South Atlantic Fishery
Council/Mr. Gould
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HARBOR BRANCH FOUNDATION, INC.

LINK PORT e AR 1, BOX 198 & FOAT PIERCE, FLOMIDA 33450, USA. o 3057465-2400

January 8, 13982

Mr. Wayne E. Swingle

Executive Director

Gulf of Mexico Fishery Management Council
Lincoln Center, Suite 881

5401 West Kennedy Blvd.

Tampa, Florida 33609

. @\s oF M&,,%
RECEWED

-« ‘AN 15 1982

% 3

' ; ‘9&— (?‘q,/

Dear Mr. Swingle: 4"'Nnmt_\l€‘ﬁ f
Once again I urge the Gulf of Mexico and Sou Atlantic

Fishery Management Councils to accept the shelf-edge Oculina
coral reefs off central eastern Florida as a Habitat Area of
Particular Concern (HAPC) 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 shelf-edge Oculina 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, 1381
draft} and offer the following comments:

1) page 5-9, Table 5-3: Oculina varicosa Lesueur - known
as far north as Cape Hatteras, North Carolina from
subtidal to 152 m {Reed, 1980b). Known from West
Indies and St. Thomas, Virgin Islands (Verrill, 1901;
Quelch, 1886).

2) page 5-16, Fig. 5-4: Include shelf-edge QOculina banks.
as a prominent feature from Fort Pierce to Cape
Canaveral, Florida along the B0® longitude (see
attached Fig.).

3) page 5-17, 2nd paragraph: Oculina specimens collected
from Gray's Reef have been identified as Q. varicosa
(specimen on loan from Ms. A. Edwards, Skidaway
Institute Oceanography, GA, identified by J.K. Reed,
Harbor Branch Foundation).

L-16&
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Wayne E. Swingle
January 8, 1982
Page two

4)

5)

6)

7}

8)

9)

10}

"type of outer bank reef.

page 5-17, section 5.2.1,2, 1st paragraph: "thick

m (10 ft) gigh are found" should read "thickets g_gt; ’
{3-6 ft) high are found on pinnacles with up to 25 p
relief” (Avent, et al., 1977; Reed, 1980b).

page 5-17, section 5.2.1.2., 2nd paragraph: 200
species of molluscs, 47 sp. of amphipod crustaceans,
21 sp. of echinoderms, and 50 sp. of decapod
crustaceans have been found directly associated with
Cculina varicosa (Reed, et al., in press).

page 5-48, Table 5-11: Change "Occulina varicosa" to
"Oculina varicosa". The 6 m depth should refer to the
growth rates on the upper line (i.e., 11.3 mm/yr) and
the 80 m depth should be opposite the lower line (i.e.,
16.0 mm/yr). "Alzarin" should read "Alizarin®.
:g§8§?$d {in preparation)” should read "J. Reed -

page 6-7, section 6.1.5 Outer Bank Reefs: Shelf-edge
Oculina banks off central eastern Floriga form ancther

page 6-~22, Coral HAPC: Include shelf-edge Oculina
banks as HAPC. Criteria (Table 6~5) include 1l.a, l.b,
l.¢, 2.a, 2.b, 3.a, 3.b, 4.2, 4.b. (This proposal will
be further described at the end of this letter).

page 6-32, Northern Live Bottom Coral Habitats: I feel
that the following statement is not a valid reason for

-denying the proposal of the Oculina banks as a HAPC:

“the Oculina banks have not been listed as HAPCs at
this time...because the Oculina banks are addressed in
the Snapper-Grouper FMP..." The protection of this
unique, major coral habitat should be addressed in the
Coral Reef FMP and not left to the Snapper-Grouper FMP.
In addition, the Snapper-Grouper FMP is only in draft
form so offers no present protection. All of the other
HAPCs also fall under other programs offering
protection, e.g., all are already marine sanctuaries,
National Parks or Monuments. Therefore, why offer them
double protection while denying the Oculina banks any
protection.

page 12-10, Measure 9, C. Oculina Reef System, last
paragraph: I feel that the following two reasons
stating the denial of the proposal of the Oculina bank
as a HAPC are not valid: [a] "because of the large
area of the banks", and [b] "because the conly potential
threat...is...from roller trawls to be regulated...in
the Snapper-Grouper FMP,"

L-17
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Do, Wayne E. Swingle
. January 8, 1982
Page three

11)

12}

13)

14)

/sc

cCc:

First of all, the denial based on the large area of the
banks is inconsistent with the presently accepted
HAPCs. 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 mi? .
This third option is well within the size limits of the
HAPCs which include the Middle Grounds covering 748 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

potentizl impacts include OCS oil and gas exploration
and development, bottom longlines, traps, the discharge
of substances (since the banks are along major shipping
routes), anchors (lost anchor lines have been observed
from submersibles on these banks), and other types of
unregulated dredge and trawl gear.

page 17-19: add -

Reed, J.K. 198l. In situ growth rates of
scleractinian coral Oculina varicosa occurring with
zooxanthellae on é-m reefs anéd without on 80-m banks.

Proceedings Fourth Inter. 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 trophic relationships of decapods associated

with shallow- and deep-water Oculina varicosa coral

. Teefs. Bu;letin Marine Science 32(3).

page C-3, Appendix C: "A. danae Agassiz" should read
"A. danae Agassiz".

page B-1, 2nd paragraph, 9th line: T™scraped to depths
of 203 mm" is incorrect, possibly should read "2-3 mm".

page I-2, section 1.3, lst paragraph, 3rd line:
“deeeer waters" should read “deeper waters".

/,A, Aot

;
John K. Reed

l’6;;:’;:::11'1c:e Leary

Robert Mahcod
David Gould
Joyce M.T. Wood
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NOMINATION OF A HABITAT AREA OF PARTICULAR CONCERN (HAPC)
NOMINATED BY:
John K. Reed
Route 1, 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 25 m in relief at depths

of 70-100 m.

GEDGRAPHIC LOCATION:

-One of the following .options is suggestéd:
1) -Option I - 27°30'N te 28°35'N and 7;°56'W to 80°02'W;
65 x 6 nmi; 350 n miz (see Fig. 1). This area contains all
the presently mapped shelf-edge bculina banks (17-25 m
reliéf),'major Oculina thickets and coral rubble pinnacles
(up to 25 m relief).
2) Dption II - 27°30°'N to 27°53'N and 79°56'W to 80°00'W;
23 x4 nmi; 92 n mi2 (see Fig. 2). This area contains four
{presently known) Oculina banks, several thickets, and coral.
rubble pinnacles. 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

would more precisely defirne the limits of the Oculina banks'
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distribution. The east boundary would be the 100 m depth
contour and the west boundary would be the S0m
contour. This would not significantly change the area of

either option.

CRITERIA FOR IDENTIFYING CORAL HABITAT AREAS OF PARTICULAR
CONCERN (according to Table 6-5, Draft FMP/EIS for Coral and

Coral Reefs, 1981);:

l, Ecological

a. The shelf-edge Oculina reefs have been partially
mapped over a 30 mile long and 5 mile wide stretch from
Jupiter Inlet to Cape Canaveral, Florida (Reed, 1980).
Shelf-edge pinnacles capped with live Oculina alsoc occur
between Cape Canaveral and Jacksonville, Florida, but the
distribution in this region has not been mapped. Fishermen

report taking large clumps (70 pounds) of live coral off

pinnacles off Daytona, and Macintyre and Milliman (1970)

also reported large clumps of live Oculina off north
Florida. The shelf-edge Oculina reefs are unknown off
Georgia and S. Carolina but the species is common as small_
colonies on the mid- and inner-shelf of that region. Off

N. Carolina, colonies up to 1 m in diémeter are present
along the shelf-edge té depths of 152 m and the coral also
is growing profusely on the wreck of the civil war ship,
U.S.5. MONITOR off Cape Hatteras. A thicket of Oculina was
also reported from the N.E. Gulf of Mexico at the rim of the

De Soto Canyon (Shipp and Hopkins, 1979).

L-21 !
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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.

1.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 (C. llitkeni,

C. desbonii) are abundant within the proposed HAPC.

l.c. The shelf-edge Oculina reefs are a uniqﬁe
ecosystem. They are monospecific, comprised of a2 single
species of colonial coral, and form delicately branched
bushes 1.5 m in height, hﬁndreds of feet lqng, and covering
hills énd'pinnacles with 25 m relief. These are the only
known banks compriséd of monospecific colonial coral that
occur on the continental shelf (< 200 m depth) anywhere in
the U.S.A. The deep-water ahermatypic coral Lophelia
prolifera forms banks at much greater depths of 420 to 869 m
on the Blake Plateau and iﬂ the Gulf of Mexico (Stetson et
al., 1962; Moore and Bullis, 1960).

The shelf-edge Ocﬁlina 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 w;th Oculina were -sampled
quant;tat;vely every 2-3 months for one year. dundreds of
species (see above) occur in dense populatzons on and among
the coral branches. Over 2000 individual invertebrates were -
found on a single, 27 cm diameter colony. The commuﬂity
structure, areal and trophic relationships are peing
analyzed in addition to the effects of various envi-
ronmental parameters on the community (see Reed et al., in
press).

Species specific research - Studies are continuing on the
.growth rates of Oculina and the effects of various
environmental parameters (Reed, 198l1). Basically the coral
is extremely slow growinglat an average 1.6 cm/year.

Studies are underway on breeding behavior and feeding habits
of several of the grouper species including gag and scamp
which depend on this coral habitat (R. Jones, G. Gilmore,
HBF). Several papers have worked up the larval life
histories of various species of decapod crustacea collected
from the 0cufina (see Scotto and Gore, in press; Gore, 1579;
Gore et al., 1981; Wilson, 1980; Andryszak and Gore, in
press). The larval history of a sipunculid worm, Golfingia
misakiana, associated with the coral was described by Rice
(1981). Miller and Pawson (1973) described a new subspecies

of holothurian found on these reefs.
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Geological research - Studies are underway on the sediments
of the shelf edge Oculina reefs, the mechanical breakdown
and abrasion rates of the'coral, as well as the structure of
the coral banks (C.M. Hoskin, HBF). Tow tank tests show
that the coral is extremely fragile, breaking in currents as
low as 3 knots. Macintyre and Milliﬁan (1970) described the
shelf-edge pinnacle system from North Carolina to Florida.
Avent et al. (1977) firét used submersibles to observe the
region off central Florida. Reed (1980) later described the
structure and distribution of the Oculina reefs in this same
area,
Physical Oceanography - Studies by HBF have locked at the
upwelling on the shelf off eastern Florida (Smith, 1981).
Taylor and Stewart (1958) first described the Phenomenon.
‘Marine Chemistry - Studies are now underway on the chemistry
and nutrients of the upwelled water of this region (J.
Montgomery, R. Gibson, HBF). Preliminary results shown
increased nitrates and chloraphyll levels during upwelling._
The above studies have only touched upon possible
opportunities for future research which might include the
follcwing: 1) the role of upwelling in energy exchange with
the reef ecosystem; 2) the importance‘of the Florida Current
to the ecosystem; 3) the trophic structure from inverte-
brates to fishes; 4) the relationship of fish‘populations to
pinnacles with live coral versus dead coral; 5) the
importance of these areas as breeding grounds and nurseries

to fish stocks of hardbotteom areas on the inner and mid
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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 rate of the reefs; B8) the health of
the reefs,.are they dying and what caused the extensive
areas of dead coral rubble. There are also guestions 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 baﬁks of Oculina
coral are unlike any other reef system on the centinental
shelf in the U.S.A. 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
forﬁ thickets). From submersible observations it is
postulated that individual hemisphérical colonies coalesce
tc form iong linear rows which grow into thickets and banks.
Low relief hillocks may represent young bank formation. One
16 m high bank was probed with a rod to a depth of 3.7 m J
without hitting rock substfaté. Only coral debris and mud
was encountered.

The proposed sanctuary site is a unigue region of
topographical highs and apparently is a drowned reef and
coastal region that was exposed during the last low sea
' leve]l stand (10,000 - 14,000 B.P.) when the sea level was
approximately 80 m lower than present. The eastern most
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ridges of the proposed site may have formed on a framework
of an early Holocene reef system and relict reef corals such

as Agaricia agaricites and Montastrea cavernosa have been

found heref The substrate of the more shoreward ridges of

the proposed site appear to be oolitic sand duné-like -
formations with petrified burrows of intertidal fauna like

Callianassa (see Thompson and Gilliland, 1986: Macintyre and

Milliman, 1970).

The shelf-edge structures form a sediment aam to the
sediments flowing off the shelf and is an area with the
coarsest sediment size found on the shelf (pers. comm.,

Dr. C.M, Hoskin, HBF). The topographical highs undoubtedly
produced increased turbulencé in the area which may
-contribute to the dense coral growth.

The proposed HAPC site is in an area of cold-water
upwelling (Smith, 1981). Although temperatures average
16.2°C and may'reach a high of 26.7°C, seasonal upwelling
drops temperatures to a low of 7.4°C (2 ¥Tr. continuous
Tecording, J.K. Reed). JInitial studies at Harbor Branch
Foundation (EBF) are finding increased nitrates and chloro-
phyll levels during the upwelling which may be important to
tﬁe reef ecosystem. The western edge of the Florida Current
{Gulf Stream) alsoc meanders over this region. Continuous
current records (J.K.R.} show considerable variability in
direction and speed.

This area between Cape Canaveral and Palm Beach,

- Florida is also a transition zone for scleractinian corals
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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 cold water
(pers. comm., Dr. R.E. Gore, smithsonian Inst.; G. Gilmore,

HBF, respectively).

3. Exploitation

a. The black coral Q;E:igggggg liitkeni (and C.
desbonii) which has potential commercial value (Appendix D,
Draft FMP/E1S Coral and Coral Reefs, 1981} is abundant in
the proposed HAPC,

Specimens of Oculina spp. are also known to be sold in
the marketflace 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 QOculina
arbuscula, O. diffusa and 0. varicosa are all quite similar
in morphology and could be easily confused by wholesalers).
Large pieces of O. varicosa are occasionally for sale in

. dive and bait shops along the east Florida coast.

3.b. OCS oil and gas exploration and development havé
potential impacts on the proposed HAPC. 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 for

South Atlantic).
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Commercial and recreational fishing using hand lines
probably does not harm the reef habitat. However, there is
an increasing usage of potentially destructive fishing gear
such as roller tfawls that are designed to fish reef
habitats for grouper and snapper. Although the trawlers may
try to avﬁid high relief areas, some of the shelf-edge

' Oculina colcnies and thickets occur on relatively flat
bottom away from the pinnacles. If the coral was trawled
over, it would undoubtedly be decimated as it is extremely
fragile and slow growing (see p. 5). Presently, roller
trawls are being'used off northeast Florida and cne trawler
stated that they pulled up a 70 pound piece of white
branching coral off Daytona Beach, Florida (meeting of Gulf
of Mexico and S. Atlantic Fishery Management Councils of
Snapper and Grouper FMP,.dacksonville, Florida, June 1981).
Although the Snapper and Grouper FMP presently being drafted
may regulate the use of roller trawls on the OCS in Florida,
there is now no protection for the coral from this threat.

Other potential impacts on the shelf-edge Oculina reef
system include bottom long lines, traps, the discharge of
substances (since these reefs are along major shipping
routes), anchoring (lost anchor lines have been observed
from submersibles on these reefs), and other types éf

unregulated dredge (including scientific) and trawl gear.
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4. Recreation

a. Grouper and snapper commercial fishing off Florida

is dependent on the shelf-edge reef system as fishing,
feeding, breeding and nursery grounds. 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). '

Possible commercially important invertebraﬁes include

the delicate ivory tree coral, Oculina varicosa; black

coral, Cirripathes liitkeni; and squid, Illex oxygonius.

Illex sp. was seen to spawn on these reefs; prévioﬁsly its
breeding grounds were unknown. Illex sp. is known %o form
an important portion of the diet of sailfish (pers. comm.,
Dr. B. Vos#, Univ. Miami).

Recreational finfish ﬁhich utilize these shelf-edge

yeefs either as feeding and breeding grounds or migration

11

pathways include snapper, grouper, king mackeral, amberjack,

little tunny, sailfish, wahoo, tiger shark and hammerhead

{see Appendix 1).

Charter and private boats commonly fish this region and

sailfish tournaments are well known here. Actual catch

statistics have not been compiled.

4.b. The shelf-edge Oculina banks are a submerged
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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backdrop of gray-blue water at a depth of 80 m is awesome.,
Although inaccessible for SCUBA diving, Harbor Branch
Foundation's submersibles have recorded hundreds of feet of

35 mm Ektachrome color film and videotape of‘ﬁhese reefs,
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Figure 1l.

Option I - Prcposed shelf-edge Oculina Coral Reef

Babitat Area of Particular Concern (BAPC) off

_central eastern Florida. (Triangle = Oculina

coral reef bank, 17-25 m relief; x = coral

thicket; dot = colonies of live coral).
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Figure 2. Option II - Proposed shelf-edge Oculina Coral
Reef Habitat Area of Particular  Concern’ (HAPC)
off central eastern Florida. (Triangle = Qculina
coral bank, 17-25 m relief; x = coral thicket;

dot = colonies of live coral).
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_ Appendix 1

Species list of fishes observed or collected on shelf-edge

Oculina reefs off central eastern Florida.

-

Species Common Name
MURAENIDE Morays
Gymnothorax nigromarginatus .
Muraena miliaris
CLUPEIDAE Herrings )
Sardinella anchovia Spanish sardine
BATRACHOIDIDAE Toadfishes
Opsanus pardus :
BOLOCENTRIDAE Squirrelfishes
Corniger spinosus
Holocentrus ascenSLOnls
SERRANIDAE Seabasses
Centropristis ocyurus Bank seabass
C. philadelphica Rock seabass

C. striata

Diplectrum formosum

Eplnephelus adscensionis
drummondhayl

E. itajara

E. morio

E. nigritus

E. niveatus

Hemanthias vivanus

Holoanthias martinicensis

Liopropoma euxrilnes
Mycteroperca bonacl

M. microlepls

M. phenax
Plectranthias garrupellus

Serranus phoebe
S. subllgarius

GRAMMISTIDAE
Rypticus maculatus
R. saponaceus

PRIACANTHIDAE
Priacanthus arenatus
Pristigenys alita

APOGONIDAE
Apogon pseudomaculatus

Black seabass
Sand perch

~ Rock hind

L=-40

Speckled hind
Jew fish

Red grouper
Warsaw grouper
Snowy grouper
Red barber

Wrasse basslet
Black grouper
Gag grouper .
Scamp grouper

Tattler
Belted sandfish

Soapfishes

Bigeyes

Cardinalfishes



Species

Commoen Name

CARANGIDAE
Caranx hippes
Decapterus ounctatus
Seriola dumeriiz
§. rivoliana
EhrEEETEE?EEé

LUTJANIDAE
"~ Lutjanus campechanus
L. griseus
L. synagris
omboplites aurorubens

POMADASYIDAE
Haemulon aurolineatum

SPARIDAE
Archosargus probatocephalus

Pagrus pagrus

SCIAENIDAE ,
Equetus acuminatus
L., lanceolatus
E. tmbrosus
E. nisp.

CHAETODONTIDAE
Chaetodon aya
C. ocellatus

C. sedentarius

POMACANTHIDAE
Holocanthus bermudensis
H. ciliarls
Pomacanthas arcuatus
P. paru

POMACENTRIDAE N
Chromis enchrysurus .
C. scottl
Eupomacentrus variabilis

LABRIDAE
Bodianus pulchellus
Halichoeres bivittatus
H. caudalis

H. bathyphilus

GOBIIDAE
Lythrypnus nesiotes
L. spilus

-~

Jacks
Crevalle jack

~ Round scad

Greater amberjack
Almaco jack
Blue runner

" Snappers

Red 'snapper
Gray snapper
Lane snapper
Vermilion snapper

Grunts
Tomtate

Porgies
Sheepshead
Red porgy

Drums

Butterflyfishes

Angelfishes

Damselfishes

Wrasses

Gobies

L-41




Species

Cgpmon Name

SCOMBRIDAE
Acanthocvmbium scolandri

Futhynnus allettesracus
Scomberomorus cavalla
Scomberomorus maculiatus

SCORPAENIDAE
Neomerinthe hemingwayi
Scorpaena brasiliensils

§. dispar

MOLIDAE .
Mola mola

MOBULIDAE
Manta birostris

CARCHARHINIDAE
Galeoccerdo cuvieri -

SPHYRNIDAE
Sphyrna lewini

L=-42

Mackerals and Tunas
Wahoo

Little tunny

King mackeral
Spanish mackeral

Scorpionfishes

Molas
Ocean sunfish

Mantas .
Atlantic manta -

Requiem sharks
Tiger shark

Hammerhead sharks
Scalloped hammerhead
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DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

50 CFR Part 638
[Dacket No. 40580-4060]

Coral and Caral Reefs of the Gulf of
Mexico and the South Atlantic

AGENCY: National Marine Fisheries
Service (NMFS), NOAA, Commerce.
_ ACTION: Final rule,

-

SUMMARY: NOAA issues this Enal rule
to implement the Fishery Management
Plan for Cornl and Caoral Reefs of the
Gulf of Mexico and the South Atiantic
(FMP). The FMP and these implementing
regulations (1) establish unique habitat
areas of particular concern for coral
which are currently or potentially
threatened; (2) prohibit the taking or
destruction of certain coral except under
permit; and (3) provide permit systems
for the teking of certain coral for
scientific and education purposes and
harvesting fish or other marine
organisms with toxic chemicals in coral
habitat. This action is made necesgary
by the susceptability of the coral to
physical and biological degradation. The
regulations are designed to optimize the
benefits from the coral resaurces while
conserving the coral and coral reefs.
EFFECTIVE DATE: August 2Z, 1984,

ADDRESSES: A copy of the combined
final regulatory flexibility analysis/
regulatory impact review [RFA/RIR]
may be obtained from Donald W,
Geagan, Southeast Region, National
Marine Fisheries Service, 9450 Koger
Boulevard, St. Petershurg, Florida 33702,
FOR FURTHER INFORMATION CONTACY:
Donald W. Geagan, 813-893-3722.

SUPPLEMENTARY INFORMATION: The FMP
was prepared jointly by the Gulf of
Mexico and South Atlantic Fishery
Management Councils {Councils). The
Assistant Administrator for Fisheries,
NOAA (Assistant Administrator),
initially approved the FMP on July 27,
1883, under the authority of the
Magnuson Fishery Conservation and
Management Act, as amended
[Magnuson Act). and the proposed rules
to implement the FMP were published
on August 30, 1983 (44 FR 39255).
Comments on the FMP and proposed
rules were invited through October 14,
1983, These final regulations implement
the FMP.
The FMP manages cora!l resources

tiaroughout the fishery conservation

- zone {FCZ) off the southern Atlantic
coastal States from the Virginia-North
Carolina border south and through the

Gulf of Mexico to the Texas-Mexico
border. The management unit consists of
the coral and coral reefs throughout this
area of the FCZ, Included in this
management unit are the corals of the
Class Hydrozoa (stinging and
hydrocorals), the Class Anthozoa (sea
fans, whips, precious corals, sea pen,
and stony coral), and the hard bottoms,
deepwater banks, patch reefs, and outer
bark reefs within the FCZ off the South -
Atlantic Coastal States south of the
Virginia-North Carolina border and in
the Gulf of Mexico. :

The preamble to the proposed
rulemaking contained background
information on the coral resources, its
economic value, the condition of coral, -
and fishing practices.In addition the
proposed ruiemaking contained a
discussion of the need for management
and the management strategy. These are
not repeated hers.

Respanse to Commants -

The U.S. Department of the Interior
questioned the application of these FMP
implementing reguilations within
National Parks. Both Councils took
action to clarify their intent that these
regulations not apply within the FCZ
portion of National Marine Sanctuaries
and National Parks. This final rule
reflects this position.

One commentsr took issue with the
regulation section prohibiting the taking
or destruction of certain coral except
under permit. The commenter stated
that unless there iz an exception for
anchoring, a wrench lost overboard, for
example, could be grounds for
complaint. The intent of the FMP is to
protect cora] from being destroyed as
well as taken, thus it is inconsistent with
the FMP to provide exceptions which
would result in coral destruction. The
commenter went on to question why the
Dry Tortugas area was not proposed as
a habitat area of particular concern
(HAPC]. In fact, a portion of the Dry
Tortugas is within the confines of the
Fort Jefferson National Monument and
thus no additional regulations are
proposed.

Changes From the Propased Rule

The final rule differs from the
proposed rule as follows:

Section 638.2. The definition of cora/
areq is included for clarification.

Section 638.2. The definition of fish is
revised for clarification.

Section 638.3(b} io changed to make it
clear that the regulations do not apply to
the FCZ portion of National Marine
Sanctuaries and National Parks.

Section 638.5 has been revised to
reflect the moat recent signaling and
boarding procedures reccramendead by

the U.S. Coast Guerd (49 FR 9738, March
15, 1984). _ .

Classification

The Assistant Administrator, after
considering all comments received on
the FMP and the propoaed regulations,
has determined that the FMP and this
trule are necessary and approptiate for
conservation and management of the
fishery and are consistent with the
national standards and other provisions
of the Magnuson Act, and ather
applicable law. A final environmental
impact statement was filed with the
Environmental Protection Agency, and a
notice of availability waa published on
August 19, 1983 (48 FR 37702).

The Administrator. NOAA, has
determined that these regulations are
not major under Executive Order 12291,
A final regulatory impact review {(RIR)
has been prepared that anaiyzes the
expecied benefits and costs of the
regulatory action. The review provides
the basis for the Administrator's
determination. The FMF's management
Imeasures are designed to maintain
cerals and coral reefs as habitat for
marine resources and for their aesthetic
value.

The RIR indicates that the regulations
will result in benefita ta the
nonconsumptive users such as scuba
divers and the commercial and
recreational fisharmen who target
fishery resources dependent nn the coral
habitat. The annual value of the fish and
shellfish.whose life cycle is critically
dependent upon coral and coral reef
habitat is conservatively estimated to he
in excess of $30{.,0006,000, The coral and
coral reefs, except for those in areas
under oil and gas lease or exploration
permit, are unprotected in the FCZ.
Large-scale coral harvesting would
threaten several major fish and shellfish
fisheries as well as the nonconsumptive
value derived from coral.

This rule contains two collection of
information requirements subject to the
Peperwork Reduction Act. A request to
coliect this information has been
approved by the Office of Management
and Budget (OMB No. 0648-0136 and
0648-0087).

These regulations will have a
significant impact on a substantial
number of small entitieg under the
Regulatory Flexibility Act. A final
regulatory flexibility analysis has been
prepared in compliance with the
Regulatory Flexibility Act and has been
combined with the RIR.

The Coastal Zone Management offices
from each State having an approved
program under the Coastal Zone
Management Act and whose territorial
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waters are adjacent to the management
area were provided copies of the FMP
and a consistency determination for
review As to consistency with their
coastal 2one management programs. The
States of Louisiana, Alabama, and South
Carolina agreed with the consistency
determination. No responses were
received from any other States except
Florida; hence it is presumed under 15
CFR 820.41(a} that those Stales agree
with the consistency determination. The
States of Georgia and Texas do not have
approved programs. The State of
Florida has determined that the FMP is
inconsistent with the approved Florida
coastal management plen. It has been
* concluded by the Agency, kowever, that
to the maximum extent practicable the
Agency action is consistent with the
State’s coastel zone management
program.
List of Subjects in 50 CFR Part 638
Fish, Fisheries, Fishing.
Dated: July 18, 1984.
Joseph W. Angelovic, .
Deputy Assistont Administrator for Science

and Technoloyy, Notiono! Marine Fisheries
Service.

For the reagons set out in the
preamble, chapter VI of 50 CFR is
amended by adding a new Part 638 to
read as follows:

PART €33—CORAL AND CORAL -
REEFS OF THE GULF OF MEXICO AND
THE SOUTH ATLANTIC

Subpart A~—General Provisions

Sec

6381
€38.2
638.3
638.4
635.5
8386
638.7

Purpose und scope.
Definitions.

Relation to other laws.
Permits and fees.
Prohibitions.

Facilitation of enforcement.
Penalties.

Subpart B—Management Measures

038,20 Seusons.

63821 Harvest limitelions.

638.22 Area. titne limitations.

638.23 Geer limitations.

638.24 Specially authorized activities.

Authority: 16 U.S.C. 1801 #t sey.
Subpart A—General Provisions

§638.1 Purpose and scope.

(a) The purpose of this part is to
implement the Fishery Management
Plan for Coral and Coral Reefs of the
Gulf of Mexico and the South Atlantic
(FMP) developed by the Gulf of Mexico
and South Atlantic Fishery Management
Councils under the Magnuson Act.

(b} This part regulates fishing for coral
and coral reefs by fishing vessels of the
United States within the fishery

conservation zone [FCZ) off the South
Atlantic coastal States south of the
Virginia-North Carolina border and in
the Gulf of Mexico.

§838.2 Definitions.

In addition to the definitions in the
Magnuson Act, and uniess the context
requires otherwise, the terms used in
this part have the following meaning:

Authorized officer meang—

(a) Any commissioned, warrant er
petty officer of the U.S. Coast Guard;

(b} Any certified enforcement officer
or special agent of the National Marine
Fisheries Service;

{c} Any officer designated by the head
of any Federal or State agency which
has entered into an agreement with the
Secretary and the Secretary of the
departmeni under which the U.S. Coast
Guard is operating, to enforce the
provisions of the Magnuson Act; or

(d) Any U.S. Coast Guard personnel
accompanying and acting under the
direction of any person described in
paragraph (a)} of this definition.

Center Director meana the Director,
Southeast Fisheries Center, NMFS, 75
Virginia Beach Drive, Miami, Florida
33149; telephone 305-361-5761.

Coral area means marine habitat
where coral growth abounds including
patch reefs, outer bank reefs, deepwater
banks. and hard bottoms.

Fish means: (g) The bard and soft
corals of the class Hydrozoa [stinging
and hydrocorals), and the class
Anthozoa (sea fans, whips, precious
corals. sea pens, and stony corals); and

(b) All finfish, mollusks, crustaceans,
and all other forms of marine animal
and plant life in the context of use of
any of the following means of fishing or
collecting fish:

{1) Toxic chemicals,

(2) Bottom longlines,

{3) Traps.

{4) Pots.

{5} Bottom Trawls, or

(6) Dredges.

Fishery conservation zone (FCZ)
means that area adjacent to the United
States which. except where modified to
accommodate international boundaries,
encompasses all waters from the
seaward boundary of each of the coastal
States to a line on which each point is
200 nautica! miles from the baseline
irom which the territorial sea of the
United States is measured.

Fishing means any ectivity. other than
scientific research conducted by a
scientific research vessel, which
involves—

{a) The catching. laking. vr harvesting
of fish;

(b) The attempted catching, taking, or
harvesting of fish:

{c) Any other activity which can -

_reasonably be expected to result in the

catching, taking, or harvesting of fish; or

(d) Any operations at see in support
of, or in preparation for, any activity
described in paragraph (a), {b}, or (¢} of
this definition,

Fishing vesse! means any vessel, boat.
ship, or other craft which is used for,
equipped to be used for, or of a type
which is normally used for--

(a) Fishing; or

(b) Aiding or assisting one or more
vessels at sea in the performance of any
activity relating to fishing, including, but
not limited to, preparation, supply,
storage, refrigeration, transportation, or
processing.

HAPC means coral habitat areas of
particular concern.

Magnuson Act means the Magnuson
Fishery Conservation and Manegement
Act, as amended (16 U.S.C. 1801 &t s8g.)

Manaogement area means that area of
the FCZ off the South Atlantic coastal
States aouth of the Virginia-North
Carolina border and in the Gulf of
Mexico, '

NMFS means the National Mnrlne
Fisheries Service,

Operator, with respect to any vensel.
means the masater or other individual on
board and in charge of that vessel.

Owner, with respect to any vessel,
means—

(a) Any person who owns that vessel
in whole or in part;

[b) Any charterer of the vessel,
whether bareboat, time or voyage:; or

(c) Any person who acts in the
capacity of a charterer, including, but
not limiled to, parties to a management
agreement, operating agreement. or
other similar arrangement that bestows
control over the destination, function, or
operation of the vessel; and

(d) Any agent demgnated as such by
any person described in paragraph [a]
b} or {¢) of this definition.

Person means any individual (whether
of not & citizen of the United States),
corporation, partnership, association, or
other entity [whether or not organized or
existing under the laws of any State),
end any Federal, State, local, or foreign
government or any entity of any such
government.

Prohibited coral means [a) species of
coral belonging to the Class Hydrozoa
{fire corals and hydrocorals) and Class
Anthozoa, Subclass Zooantharia (stony
corals and black corals), and Subclass
Octocorallaria (the seafans Georgoaia
ficbellum or G. ventalinc), and (b) all
coral and coral reefs in the HAPC's.

Regional Director meane the Director,
Southeast Region, NMFS, Duval
Building, 8458 Koger Boulevard, St.
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Petersburg, Florida 33702; telephone
813-883-3141; or a designee.

Scientific and educational purpose
means for the purpose of gaining
knowledge of coral for management
and/or for the benefit of science and
humanity.

Secretary means the Secretary of
Commerce or a designee.

Tzke means to attempt to or damage,
harm, kill, or collect.

1.S. fish processors means facilities
located within the United States for, and
vessels of the United States used for or
equipped for, the processing of fish for
commertial use or consumption.

U.§.-harvested fish means fish caught,
taken, or harvested by vessels of the
United States within any foreign or
domestic fishery regulated under the
Magnuson Act.

Vessel of the United States means—

(a) Any vessel documented under the
laws of the United States;

{b) Any vessel numbered in
accordance with the Federa! Boat Safety
Act of 1871 (48 U.5.C. 1400 of seg.) and
measuring less than five net tons; or

{c) Any vesse! numbered under the
Federal Boat Safety Act of 1971 (46
U.5.C. 1400 et seq.) end used exclusively
for pleasure.

§638.3 Relation to other laws.

- {a} Persaons affected by these
regulations should be aware that other
Federal and State staiutes and
regulations may apply to their activities.

{b} These regulations do not apply
within the FCZ portion of the following
National Marine Sanctuaries and
National Parks:

{1) Evergledes National Park (36 CFR
7.45);

{2) Looe Key National Marine
Sanctuary (15 CFR Part 937);

{(3) Fort Jefferson National Monument
(36 CFR 7.27);

(4) Key Largo Coral Reef National
Marine Sanctuary (15 CFR Part 929};

(3) Biscayne National Park (18 U.S.C.
310gg):

(6) Gray's Reef National Marine
Sanctuary (15 CFR Part 938): end

{7) Monttor Marine Sanctuary {15 CFR
Part 924);

(¢) Certain responsibilities relating to
data collection, issuance of permits, and
enforcement may be performed by
authorized State personnel under a
cooperative agreement entered into by
the State and the Secretary.

§638.4 Permits and fees.

{2} General. Permits are required for
persons—

(1) Fishing for prohibited coral; or

(2) Using toxic chemicals to collect
fish or other marine organisms in coral

areas. A State of Florids permit is
acceptable in lieu of a Federal permit for
use of toxic chemicals.

(b) Eligibility. Fighing for prohibited
caral must be for a scientific or
educational purpose. -

(c} Fees. There are no fees for Federal
permits. . )

{d) Application for a prohibited coral
permit. An application for a permit to
Bsh for prohibited coral must be signed
and submitted by the applicant or an
appropriate form which may be
obtained from the Regional Director.
Applicants must provide the following
information: . .

(1) Name, address, and telephone
nmber of applicant:

{2) Name and address of harvester,
company, institution, or affiliation;

(3) Amount of coral to be fished for by
species;

(4} Size of each species;

(5} Projected use of each species;

(8} Collection techniques [vessel

" types, gear, number of trips};

(7) Peried of fishing; and

(8] Location of fishing.

(e) Application for toxic chemical
permit. An application for a Federal
permit to collect fish or other organisms
with toxic chemicals in coral areas must
be signed and submitted by the
applicant on an appropriate form which
may be gbtained from the Regional
Director. Applicants must praovide the
following information:

(1) Name, address. and telephone
number of applicant;

(2) Name and address of harvester, if
other than applicant:

{3) Type of chemical;

{4) Period of fishing; and

(5) Location of fishing.

(f) Permit conditions. (1} Permits may
not be transferrred or assigned:

{2) Permits must be in the possession
of the permittee while fishing for
prohibited corals or using toxic
chemicals;

(3) Permits must be presented for
inspection upon request of any
authorized officer:

(4) Permittee must have in possession
sufficient documentation to establish
identity s permittee (e.g., valid driver's
license. etc.); and

(5) Other specific conditions as may
be listed on the permits.

(g) Unless otherwise specified,
application must be submitted to the
Regional Director 45 days prior to the
date on which the applicant desires to
have the permit effective and permits
will be issued for the period October 1
through the following September.

(h] All peraons holding permits to take
prohibited corals fcr scientific or
educational purposes must submit

annual reports of their harvest to the
Center Director within 30 days following
the effective period for the permit.
Specific reporting requirements will be
provided with the issued permit.

(The information collection requirements
contained in paragraph (3) were epproved by
the Office of Manegement and Budget under
control number 0848-0067. The information
cilisction requirements contained in
paragraph (h) were approved under number
0648-0136.

§638.5 Prohibitions.

it is unlawful for any person to—

{a) Fail 10 submit a report within 30
days following the effective period for a
permit as specified in § 638.4; .

(b) Take or collect fish or other marine
organisms with toxic chemicals in coral
areas except with a permit as specified
in § 838.4; - o

(¢} Fish for prohibited coral except as
specified in § 638.4 and § 838.21;

(d) Fail to comply immedjately with
enforcement and hoarding procedures
specified in § 838.6;

{e) Use bottom longlines, traps, pots,
hattom trawls, or dredges in an HAPC
as specified in § 638.22:

[f] Posgess, have custody or control of,
ship, transport, offer for sale, sell,
purchase, import, land, trade, or export
any coral taken or retained in violation
of the Magnuson Act, this part, cr any
other regulation or permit issued to a
foreign vessel under the Magnuson Act;

(g} Refuse to permit an authorized
officer to board a fishing vessel subject
to such person’s controi for purposes of
conduching any search or inspection in
connection with the enforcément of the
Magnuson Act, this part, or any other
regulation or permit issued under the
Magnuson Act; .

(h) Forcibly assault, resist, oppose,
impede, intimidate, or interfere with any
authorized officer in the conduct of any
search or inspection described in
paragraph {g) of this section:

(i) Resist a lawful arrest for any act
prohibited by this part;

{j) Interfere with, delay, or prevent. by
any means, the apprehension or arrest
of another person, knowing that such
other person has committed any act
prohibited by this part;

(k} Transfer direcily or indirectly, or
attempt to so transfer, any U.S.-
harvested fsh to any foreign fisking
vessel, while such foreign vessel is
within the FCZ, unless the foreign
fishing vessel has been issued a permit
under § 204 of the Magnuson Act which
authorized the receipt by such vesse! of
the U.5.-harvested fish of the species
concerned; and
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fl) Violate any other provision of this
part, the Magnuson Act, or any ‘
regulation or permil issued under the
Magnuson Act.

§638.6 Facilitation of enforcement.

{a) General. The operator of, or any
other person aboard, any fishing vessel
subject to this part must immediately
comply with instructions and signals
issued by an suthorized officer to stop
the vessel and with instructions to
facilitate safe boarding and inspection
of the vessel, its gear, equipment, fishing
record (where applicable), and catch for
purposes of enforcing the Magnuson Act
and this part.

(b) Communications. (1) Upon being
approached by a U.5. Coast Guard
vesse) or aircraft. or other vessel or
aircraft with an authorized officer
aboard, the operator of a fishing vesse!
‘must be alert for communications
conveying enforcement instructions.

(2} If the size of the vessel and the
wind, sea, and visability conditions
allow. loudhailer is the preferred
method for communication between
vessels. If use of a loudhailer is not
practicable, snd for communications
with an aircraft. VHF-FM or high
frequency radiotelephone will be
emploved. Hand signals, placards, or

* voice may be employed by an
avthorized officer and message blocks
from ar aircraft

{3) If other communications are not _
practicable. visual signals may be
trunsmitted by flashing light directed at
the vessel signaled. Coast Guard units
will normally use the flashing light
signal “L” as the signal to stop.

{4) Failure of a vessel's operator to
stop his vessei when directed to do so
tiv &n authorized officer using
loudhailer, radio telephone. flashing
light signal, or other means conslitutes
primma facie evidence of the offense of
refusal to permit an authorized officer to
board.

[5) The operator of a vessel who does
not understand a signal from an
enforcement unit and who is unable 10
chtain clarification by loudhailer or
radio-telephone must consider the signal
o be a command to stop the vessel
instantly.

(c) Bocrding. The operator of a vessel
directed to stop musi—

{1} Guard Channe) 16, VHF-FM if a0
equipped:

{2) Stop immediately and lay to or
maneuver in such a way as to allow the
authorized officer and his party to come
aboard; '

{3) Except for those vessels with a
freeboard of four feet or less. provide a
safe ladder, if needed. for the authorized
officer and his party to come eboard;

(4) When necessary to facilitate the
boarding or when requested by an
puthorized officer; provide & manrope or
safety line, and illumination for the

ladder; and

(5) Take such other actions as
necessary to facilitate boarding and to
ensure the safety of the authorized
officer and the boarding party.

{d) Signais. The following signals,
extracted from the International Code of
Signals. may be sent by flashing light by
an enforcement unit when conditions do
not allow communications by loudhailer
or radio telephone. Knowledge of these
signals by vessel operators is not
required. However, knowledge of these
signals and appropriate action by a
vessel operator mey preclude the
necessity of sending the signal “L" and
the necessity for the vessel to.stop
instantly.

(1) “AA" repeated (dit dah, dit
dah}! ?ig the call to an unknown station.
The operator of the signaled vessel
should respond by Identifying the vessel
by radio telephone or by illumineting the
vessels identification.

{2) “RY-CY" {dit dah, dah dit dah dah-
dah dit dah dit, dah dit dah dah) means
“you should proceed at slow speed, 2
boat is coming to you.” This signal is
normally employed when conditions
allow an enforcement boarding without
the necessity of the vesse] being
boarded coming to a complete siop, or,
in some cases, without retrieval of
fishing gear which may be in the water.

(3) *"BQ3" (dit dit dit, dsh dah dit dah.

~ dit dit dit dah dah) meana "you should

stop or heave 1o; ] Bm going to board
you,”

(4) *L™ (dit dah dit dit) means *you
should stop your vessel instantly.”

§636.7 Penalties

Any person or fishing vessel found to
be in violation of this part is subject to
the civil and criminal penalty provisions
and forfeiture provisions prescribed in
the Magnuson Act, and to 50 CFR Part
621 and 15 CFR Part 9804 (Civil
Procedures). and other applicable law.

Subpart B—Management Maasures

§ 83820 Seasons.

‘The fishing year for all species of
corel and coral resources begins at 0001
hours on October 1 and ends at 2400
hours on September 30.

$634.21 Harvest imitations.

{a) No person may fish for prohibited
coral or fish with toxic chemicals in any
coral area unless such person has in

1Dit means & short Nash of light.
*Duh means & iong fiash of light

possession a valid permit issued under
§ 6384

{b) Prohibited coral taken &s
incidental catch to other fishing
activities must be returned to-the water
in the general erea of fishing as soon as
possible. In those fisheries, such as
scallops and groundfish, where the
entire catch is landed, unsorted
prohibited coral may be landed but not
sold or traded.

§638.22 Area, time fimitaticns.

~ ‘The following coral HAPCs are
established.

{a) West and East Fiower Garden
Banks: The geographical center point of
the West Flower Garden Bank (Figures
1A and 1B} is located at 27°5214.21°N.,
latitude, 83"48'54.78"W. longitude. The
geographical center point of the East
Flower Garden Bank. (Figures 1A and
1B) is iocated at 27°55'07.44"N., latitude,
93°35'08.49"W. longitude. The HAPC is
limited to the portions of each bank

" ghallower than the 50 fathom (300 foot)

isobath. The following restrictions apply
within the West and East Flower
Garden Bank HAPC:

(1) Fiching for coral is ptohibited
except as suthorized by a permit issued
under § 638.4, and .

{2) Fishing with bottom longlines,
traps, pots, and bottom trawls is
prohibited in the area less than 50
fathoms {300 feet) in depth.

(b) Fioride Middle Grounds. (1) The
area {Figure 2} is bounded by straight
lines connecting the following points.
FPoint -
A—28"42.5'N., latitude, 84°24.8'W. longitude
B—28°42.5'N., latitude, 84"18.3'W. Jongitude
C—28*11.0°N., latitude, 84°C.0°W. longitude
D—26"11.0'N.. latitude, 84*7.0'W. longitude
E—28°26.6'N., latitude, B4"24.8'W. longitude
A—28"42.5'N., latitude, B4°24:8'W. longitude

(2) The foliowing restrictions apply
within the Florida Middle Grounds
HAPC:

[}) Fishing for coral is prohibited
excepias authorized by & permit issued
under § 638.4. and _

[ii) Bottom longlines, traps, pots, and
bottom trawls may not be fished within
the area.

(c) The Ocuwl/ina Bank: The ares
(Figure 3) is located approximately 15
nautical miles east of Fort Pierce, i
Florida, at its nearest point to shore. The
area is bounded on the north by
27°53'N.. latitude; on the south by
27*30°N., latitude: on the east by
79'56'W. longitude; and on the west by
80*'0W. longitude. The following
rectrictions apply within the Oculing
Bank HAPC: fishing with bottom
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longlines, traps, pots dredges, and
bottom trawls is prohibited.

§638.23 Gear limitations.
Toxic chemicals may not beused in
taking fish or other marine organisms in
or on coral reef areas except as may be
specified by a permit issued under

638.4.

T304 Specifically authorized activities.

The Secretary may authorize, for the
acquisition of information and data,
activities otherwise prohibited by these
regulations.
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