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lormation through brachures amd posters to vistlors
and increasing awareness of Sanctuary regulations
through enforcement contacts.

The interpretive and rescarch components of this
Plan include a detailed description of other
activities planned for the Sanctuary over the next
five vears, Onssite activities identified for Phase 1
include:

11 Install National Marine Sanctuary standard
boundary and core arca markers:

f1 Determine the feasibility of adding a Sanc-
tary sign and radar reflector to the naviga-
tional marker:

F1 Install National Marine Sanctuary sl.mddrd
mooring buoys;

C1 Develop and carry out an enforcement train-
g program;

L1 Tmplement measures to increase the program
identity of interpretive, surveillance, and en-
lforcement staff;

11 Evaluate existing contingency plan and ca-
pabilitics for responding to emergencies on
the reel:

[ Undertake a comprehensive bascline resource
mapping study:

S 1 Design and implement a biophysical monitor-
ing system: and

P Collaborate with dive boat operators and other
Sanctuary user groups o initiale on-site in-
terpretation focussed an understanding of the
reef system and its proper use.

During Phase 1. i limited number of activitics
will also proceed on the maintand. These will
improve operittions and provide visitors who do
nol po out o the reel an opportunity to learn
about and appreciate the unigue resources at Looe
hev.

The Sanctuary Manager’s office is now located
at Bahia Honda. the current operating base for
the Looe Key National Marine Sanctuary. During
Phase |, this base may cxpand. depending on
available funding, to accommodatc more offices
and provide space for information and interpretive
scrvices. The collaboration of the Department of
Natural Resources will be sought in determining
improvements to the temporary hcadquarters to
comply with the standards of the area.

The detailed aspects of offsite activitics for Phase

1 are found in Section 3 of this Plan and arc likely

1o include:

O Establish a temporary Sanctuary Hcadquar-
ters at Bahia Honda State Recreation Arca:

O Install an out-door interpretive cxhibit at
Bahia Honda: and

O Dectermine the need for land-based signage.
and install where appropriate.

In the last three years of the five-ycar plan (Phase
2). a carclul review of the cffectiveness of this
management framcwork will take place in light
of: (1) the cxpericnce gained in actual management
ol this and other Sanctuaries and (2) the priority
given Looc Key's program with respect to the
National Marinc Sanctuary Program. Services
and programs will continuc to be based on the
objcctives and gencral guidelines presented in this
Plan, but adapted and scaled to the evaluation
results. Guidclines for program management arc
presented under four recurring functions: resource
managemenl, recrcation management, rescarch,
and interpretation, A fifth function, administration,
is an aspect that oversees all other functions since
it cstablishes who is responsible for implementing
the specific programs.

Coordination and cooperation with other agencies
will be essential to the successful management
of Looc Key. In addition to the Sanctuary Pro-
grams Division and the Sanctuary Manager, the
Florida -Department of Natural Resources and
rcgional interests will be key participants in
implementing this Plan.
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PROLOGUI

The Essence of Looe Key:
A National Marine Sanctuary

In the darkness of carly morning on February S,
1744 the 1IMN 7 ooe foundered in heavy seas of f
the Tlorida Keys. Miraculously, some 280 sailors
suvived. At sunrise they were stranded upon the
very reel that had destroved their ship. Today,
little ol the wreck of the Looe remains as lestimony
1o that frightful night. but the adventurous saga
bves on and o coral reel by the name of Looe
kev preserves the memory. In 1981 the American
vovernment recognized Looe Key as a national
marine sanctuary. A commitment to the long-
term, thoughtful management of the Sanctuary
comes with this designation,

A hiving coral reel and its associated life-forms
tepresents one of the most beauntiful and diverse
ol all communities. Protection and management
ol such anintricate environment are not simple
tashs Certinly, they require detailed knowledge
ol the structure of the community, its survival,
successsion, and ability to withstand disturbance.
Aad o preat deal is vet 1o be learned. Protective
measures for the Tooe Key National Marine
Sanctuary will be applicd cautiously, and the
learming process will aceelerate through Turther
rescarch. As the seerets ol this reel are revealed.
nol only will scientists and the Sanctuary Manager
beneli, but the experiences ol all who visit will
be enlanced.

Once nterpretive programs are established, the
Sanctuary’s sl will convey the wonders of 1Looe
Kev o visitors, A visitor center located on a nearby
Kev will serve those who come by automobile.
Displays and clectronic media will provide the
sighiss sounds, and Teelings of the reef 1o those
who sofourn briefly at the visitor center only. The
visttor's images, impressions, and pereeptions will
lonm o distinetly personal experience. Divers will
encounter the reel most intimately, accompanied

only by the metallic echoes of their breath.
Cradled on the surface. snorkelers will witness
through transparent water, the silent beauty
below,

How surprising it would be to Captain Utting
and the crew of the ##MS Looe that this reel would
be considered not a dreadful threat, but a precious
resource! What would they think of today's small
synthetic ships dclivering a cargo of strangely
clad snorkelers and divers, not o fear the reef,
but to ¢njoy it? The story of their reef has waited
over two centuries for the second chapter to be
written. Few tales beginning with a tempest, a
shipwreck, and survival at sca can maintain an
exciting pace. The story of Looc Key is an ex-
ception: the true excitement lies ahead.
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SECTION 1

)\ Management Plan for Looce Key

1. INTRODUCTION

In accordance with Title 111 of the Marine Pro-
tection, Research and Sanctuaries Act, Looe Key
was (ormally designated as a national marine
sanctuary in 1981, Looe Key represents an arca
of §.32 square nautical miles within federal waters
ol the Florida Reel Tract (Figure 1). Life forms,
including spectacular coral formations, represent
siv ceological sones typical of the Florida Reefl
Tract. Several rare species of coral occur in the
Sanctuary and the endangered Kemp's ridley
turtle is an oecasional visitor. The beauty of the
coral growth and the diversity of linfish and in-
vertebrates that inhabit the reel attract many
divers and snorkelers. Sport and commercial
fishing throughout the Sanctuary and commercial
taking of lobsters ontside the Fore Reel area are
traditional uses of the Sanctuary.

The dralt objectives and recommendations sel
out in the Final Environmental Impact Statement
(Department of Commerce, 1980) have guided
the Sanctuary through its initial years until this
more comprehensive and forward-looking strategy
could be developed. This plan will direct de-
velopmemt of the Sanctuary’s programs and mana-
gement practices lor the next two to five years.

It provides a framework for managing resource
protection, visitor services and facilities, inter-
pretation, research, and administration.

Only information considered essential o such
management is presented here and scientific
information has been interpreted and analyzed
for its management implications. The plan thus
provides the Sanctuary’s managers with a clear,
agreed-upon image ol what Looe Key National
Marine Sanctuary is to become. The Sanctuary

Programs Division (SPD), National Oceanic and
Atmospheric Administration (NOAA), the Sanc-
wary Manager and staff, and the Florida Depart-
ment of Natural Resources (DNR) are key par-
ticipants in this management,

Variable funding for staff and program develop-
ment, changing personnel, and unforesccable
factors may affect specific aspects of the Sanc-
wary progrioms. While the overall goals and mana-
gement objectives will remain unchanged, the
timing for the installation of facilitics and the
quality of those facilities will depend on such
variables.

2. SANCTUARY GOALS AND MANAGEMENT
OBJECTIVES

Preliminary goals and management objectives for
the Sanctuary appeared in the Final Environment-
al Impact Statement (Department of Commerce,
1980). These have been updated and refined

during preparation of this management plan. Four |

mitin goals provide the basis for developing a
long-term strategy for the Sanctuary's programs,
services, and facilities. The goals relate o resource
protection, visitor use, interpretation, and rescarch.
Detailed management objectives direct specific
actions towards achicving the Sanctuary’s goals
within a five-year plan.

(a) Resource Protection

The overall goal is to protect the marine cnviron-
ment and resources of the Sanctuary, the highest
priority for Sanctuary management.

Specilic management objectives are

O Develop the means to manage the impacts of
Sanctuary visitors;

O Develop contingency and action plans for
responding to threats to the Sanctuary:

O Promote voluntary user compliance with
regulations through an educational progrim
stressing resource sensitivity and wise use:
and

O  Review the elfectiveness of Sanctoary reg-
ulations and promulgate revised reguliations
as needed to protect the Sanctuary.,

(b) Visitor Management

The Sancwuary goal for visitor management is 10
cncourage recreational use that is compatible with
Sancluary resources, commercial uses, and re-
scarch purposes.

Specific management objectives are:

O Ilmprove public awareness of compatible
recreational opportunities within the Sanc-
tuary:

Increase vpportumities for a wider variety of
users to enjoy and appreciate the Sanctuary:

O lmprove visitor salety within the Sanctuary;

and

Dircet visitors o varied areas of the Sanctuary
thereby lessening impacts on any one resource
management unit.



(¢) Interpretive Management

Interpretation should increase public awarcness
ol the resources and significance of the Sanctuary.
Specific management objectives are:

[} Direct and oricent visitors 1o the Sanctuary
and its services;

11 Increase public understanding of marine issues
related to and affecting the Sanctuary;

{1 Develop public appreciation of the need for
Sanctuary management and resource con-
servation; and

11 Promote public understanding and apprecia-
tion of the marine processes and significant
fcatures represented in the Sanctuary.

(d) Rescarch Management

The goal for Sanctuary rescarch programs is to
direct research activities towards increased un-
derstanding of the Sanctuary and apply that
research to resolving management issucs. Such
rescarch programs should identily and recommend
projects of very high priority for immediate
implementation. The knowledge gained through
this rescarch will help implement other programs
such as interpretation, visitor management, and
resource protection.

The Sanctuary research program sccks to achicve
this poal by meeting the lollowing management
ubjectives:

11 Establish a framework for a rescarch program
that is primanly directed woward cffective
management of Sanctuary resources;

(1 ldentify those projects for the Sanctuary that
should be given the highest priority for early
implementation; and

O Muake ceffective use of rescarch results by
incorporating them into information and
interpretation programs.,



The Sanctuary

Approximate Sanctuary
Boundary

Figure 1
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SECTION 2
1.00e Key: The Setting for a
National Marine Sanctuary

1. THE REGIONAL CONTEXT
{a) Sanctuary Location

I voc Key National Marine Sanctuary lies ap-
proximately six nautical miles from Big Pine Key,
the nearest Lind mass. The reef is located in the
orida Keys about 129 miles Trom Miami and
30 miles from Key West (Figure 2). Its boundarics,
currently unmarked by navigational aids, form
the shape ol a parallclogram. At this time an
upright, triangular, steel marker in a shallow
portion of the reef represents the single identifiable
surlace structure in the Sanctuary. Puring 1983,
NOAA marker buoys (SPD and DNR Co-opera-
tive Agreement €7 125) will be installed for both
the Sanctuary boundary and that of the Fore Reel.

th) Access fo the Sanctuary

No single land-base Tacility serves as a primary
launching point for the Sanctuary. Rather, a
variety ol boat Lunches associated with recreation
arcas and commercal facilities serve visitors going
10 the Sanctuary (Figure 3). Most visitors depart
from poims between Marathon and Sugarloal Key
tor the shoriest and least expensive access. Under
cilm sea conditions, the boat trip 1o Looe Key
from Bahia Honda State Recreation Area takes
about forty minutes. Other visitors reach the
Sanctuary directly by boat along the Intercoastal
Waterway.

(c) Existing Public Facilities

Many arcas in the Keys are protected as parks or
reserves. Programs for these arcas vary in their
cmphasis on interpretation and marine conser-
vation (Figure 4).

For example, Key Largo National Marine Sanc-
tuary and John Pennckamp Coral Recef State Park
maintain well-established programs in marine
protection, interpretation, and recreation. Biscayne
National Park, an outstanding rcef and marine
complex of 104,036 acres (42,120 hectares),
provides visitors with a well-managed recreation
and interpretive service. Fort Jelferson National
Monument. located in the Dry Tortugas some 70
miles (112 kilometers) west of Key West, includes
the surrounding waters and islands managed by
the National Park Service. Visitors arriving by
both air and sca cnjoy the warm walters and abund-
ant sca lile associated with the shallow coral reefs.

The fand arcas of Key Deer, Great White Heron,
and Key West National Wildlife Refuges are
managed by the U.S. Fish and Wildlife Service.
The National Marine Fisheries Service admin-
isters the larger marine componcents of these
refuges (Kosin, 1982: pers. comm.).

The most important public facility providing boat
aceess o Looe Key is Bahia Honda State Rec-
reiation Arca. In addition to the usual land-based
recrcation facilities, a general concession provides
services to boaters, divers, and snorkelers ncar
the boat-launching ramp. The Sanctuary Man-
ager’s temporary office is also located beside the
marini.

(d) Existing Commercial Recreation Facilities

Throughout the Keys numerous commercial busi-
nesses offer a variety of services and facilities
for marine recreation (Figure §). Visitors can
therefore participate in sport fishing, snorkel-
ing, SCUBA diving. and boat touring. Twelve
dive-boatl operators are immediately accessible
to the Sanctuary and most offer daily trips there.
These operators are stationed on the Overseas
Highway from Marathon 1o Big Pine Key.

2. EXISTING AND POTENTIAL USERS

Over one million out-ol-state tourists travel 1o
the Florida Keys cach year, most participating
in a varicty of water-based activitics. Most visitors
arrive in the Keys during the winter months from
December through April. However, Looe Key
accommodates the majority of its visitors during
the summer months when the lower humidity,
higher water temperatures, and calmer waters
provide the best diving and snorkeling conditions.

{2) Recreational Use

By lar the greatest use of Looe Key is and will
continue 1o be by recreationists. In the Sanctuan
the most Trequent recreational activities are diving,
snorkelimg, Tishing, and pleasure boating.

The Fonda Keys are an established destmanion
of national significance for divers and those
interested in snorkeling or observing and photo-
graphing marine hfe. A wotal of 1424 respondents
10 a national survey conducted by Shin Diver
magazine (Leshie A Riffkin & Associates, Ine.,



2. Private boat use in the Sanctuary

1979) for underwater recreationists conclud-

cd that

(] 38.8% took onc or more out-of-state trips
for underwater activity during the previous
12 months;

(1 of those, 35.6% travelled 1o the Florida Keys;
this represents a significantly higher per-
centage than any other underwater activity
destination in the U.S; and

J. A. Dobbin

O 48.1% of the respondents identified reef
exploration as a special intcrest.

General recreational usc of the Sanctuary has
been increasing since its designation. This trend
is consistent with that of ncarby Bahia Honda
State Recreation Area which experienced a 20%
increase in use from 1978 to 1979 (Department
of Commerce. 1980). As Bahia Honda is increas-

ingly recognized as a public access point to Looe
Key. shifts there to greater participation in
marinc-oricnted uses will undoubtedly occur.

No systematic surveys of recreational visits to
Looc Key have been undertaken to date. However.
observations by rescarchers, DNR Park Rangers.
and dive boat operators arc helpful in developing a
general understanding of recreational use.

Rangers patrolled Looe Key from March 17, 1982
to March 10, 1983 and they kept a “Daily Boat
Patrol Log™ indicating the number of boats, divers,
fishermen. crawfishermen as well as records for
arrests and warnings (DNR, unpublished data).
While the statistics and format of the log do not
provide a reliable basis for calculating Sanctuary
use, an estimate of peak use can be made on an
ideal summer holiday weekend. On the July 4,
1982 holiday weckend. during a S-hour patrol
under idcal weather conditions, 68 boats were
observed with 198 divers and 18 fishermen, all
within the Core Area (Sanctuary Fore Reef area).

Novice snorkelers form an increasing proportion
of those participating in organized tours. For them,
one of the special attractions of Looe Key is its
shallow Reef Flat. Its triangular edges form a
protected lagoon that snorkelers can use even when
rough scas prevail along the Fore Reef.

Hook and linc fishing occurs mainly along the
Fore Recf and in the southwest corner of the
Sanctuary. Hook and line sport fishermen consider
the ban on spear-fishing te have increased their
SUCCCSS.

Another important visitor to consider is the one
who cannot visit the reel to view its beauty
firsthand. These people. including the clderly, the
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handicapped, parents with young children, and
children themselves may consitute the largest
group interested in the Sanctuary. Interpretive
programs must therelore consider carefully this
group of vicarious users. (See Interpretive Man-
agement.)

As more people learn of Looe Key's existence
and opportunitics, visiting will increase. Monitor-
ing of visitor use levels and activities will be a
vital mandate for a responsive management pro-
gram. Since visitors will tend 10 congregate in a
relatively small part ol the Sanctuary (the Fore
Reel which offers the best diving conditions), the
Manager must ensure that neither the reefl nor
the visitor eapericnce s adversely affected by
OVOETUSe,

th) Feconomic Value of Recreational Uses

Tucreasing interest in underwater activities at Fooe
Key has brought on substantial benefits to the
local regional economy. The greater numbers of
visttors using the area in recent years have resulied
m ancreased revenues to the charter dive boat
businesses and to other local operations supporting
private boaters, divers, and sport fishermen. At
the time of the Final Environmental Impact
Assessment. the total value to the local economy
in 1978 of tourist-related activities associated
with, or stimulated by. Looe Key may have ex-
ceeded SES million (Department of Commerce,
19801, Demand Tor charter services, accommo-
dation, Tood. purchases of compressed air, and
reatals of diving equipment continue (o contribute
1o locil businesses.

3. Chartered dive boat in the Sanctuary

(¢) Research and Educational Use

Looe Key's nmitural diversity and its isolation from
other reel populations have attracted rescarchers
lor several decades. In 1977 and 1978 the Florida
Reel Foundation completed the first compre-
hensive resource inventory (Antonius et al, 1978).
Rescarch funded by the National Marine Sanc-
tuiries program since designation has been di-

L. Boges

rected mainly to projects that identily species
and the relationships among species. This pre-
liminary work has provided the basis for describing
Sunctuary resources in the sections that follow,

This deseniption will be updated once i detailed
resowrce mapping study that is currently underwiy
and other baseline studies are completed. A lis(ing
of rescarch projects, rescarchers, and papers
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published is included in Appendix 3 of this plan.

Rescarch on coral reefs within American waters
by U.S. university scientists will likely increase
as an clfort 1o avoid the escalating costs of foreign
travel with study clsewhere. Looe Key's ecological
signilicance makes it a suitable candidate for
turther rescarch.

The Newfound Harbour Marine Institute on Big
Pine Key currently makes educational use of the
Sanctuary. Seacamp, a part of the Institute, offers
a variety of cducational programs o students from
the fourth grade through graduate school. Between
5.000 and 6,000 persons participated in the 3-1o
M0-day programs in 1978 (Department of Com-
merce. 1980).

3. SANCTUARY RFSOURCES
{2) The Environmental Context

The major processes that determine the location,
form. and community structure of Looe Key
appear under the headings of geological history,
currents, climate and weather.

In the continemal United States, barrier reefs
oceur only adjacent 1o the southeastern coast of
Florida. Florida’s reels are considered particularly
ragile because they oceur al the northernmost
range for sustained coral reel growth and hence
are subject 1o natural environmental conditions
that can be stressful to such areas. Since the reefs
are adjacent 1o one of the nation’s most populous

11

coastal arcas, they are also subject to a wide range

of human-induced stresses such as pollution,
siltation, and damage resulting from careless
diving and boaling practices.

Geological History and Processes

The literature reports preliminary studies on the
geology and origin of Looc Key (Shinn ct al., 1981).
A briefl geological history is presented here ac-
cording 10 Shinn.

Growth of the existing shallow lore reefl coral
formations began about 6,500 ycars ago, but ended
800 years ago. A rise in the Pleistocene shelf
provided a platform for coral growth. Elkhorn
coral, a thickly branched, fast growing species
was the primary spur builder and predominated
in the active, clear walter conditions of the outer
reef.

Looe Key exhibits featlures representing two
distinct geological origins. The older deeper reefl
developed on a former shoreline and exhibits spurs
and grooves that are closely spaced and probably
originated through crosion of bedrock. In contrast,
the shallow active coral reef may not have orig-
inated in bedrock topography (Shinn et al., 1981).

Rising sca levels during recent geologic history
have significantly influenced the structure of
present day Looe Key. Coral growth has varied
in its ability 10 keep pace with this rise. Studies
suggest that the Deep Reef and steep drop-off
arca were drowned by rising sca levels. This
oceurred much too rapidly for the shallow water
corals to grow and keep pace with the rising sea
level. As a result, elkhorn coral is virtually absent
on most parts of the spurs today. The corals

presently inhabiting the deep water sones are
young and highly diverse. but are slow growing,
deeper water replacements.

The last two hundred years have witnessed other
dramatic changes. Formerly, a small sand island
rose several Teet above the sea. Today, remnants
of this island are barcly awash during low tides.
In time, strong winds, waves, and possibly hur-
ricancs may cause sand 1o gradually move west-
ward 1o encroach upon the deeper portions of the
reef.

Currenes

The Florida Current. flowing casterly through
the Straits of Florida. provides a steady flow of
warm, clear water required for optimal coral
growth. Driven by the clockwise circulation of
the Gull' of Mexico, the Florida Curremt meanders
through the relatively deep, narrow passage of
the Strait before turning northwards o form the
Gulf Stream. Local variations in the location and
dircction ol the main axis ol the current are not
well understood. 1t can move offshore as well as
remain quite close 1o the edge of the Reel Tract.

Weaker current systems occur within [lawk
Channel 1o the north of the Sanctuary. Both tidal
clfects and a counter-current are considered
important in this shallow nearshore zone although
these processes are not as yet well studied. Water
clarity tends 1o be poor in comparison with Florida
Current waters because of algace blooms and
sediments stirred up or suspended in the nearshore
ireas,

A signilicant determinant of coral distribution
in the Middle Keys is exposure 1o Florida Bay
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Note: A resource mapping
project being undertaken in
Phase | will further delineatethe
resource management units.

Figure 6



S Carals and sponges in the F-ore Reef area

(h Significance of Sanctuary Resources

Nowchere else in Florido can beginning snorkelers
anchor their boat on a shallow sandy reef flat,
wade a short distance, swim through a channel
m the reef crest, and find themselves surronnded
hosome of the most remarkable coral scenery in

the continental United Swates. . No other reef

sisteme in Florida displavs such a remarkable

[}

Sanctuary Programs Division File

combination of awesome scenery and accessibility
(Stone, 1979).

Such exuberant terms used by divers, snorkelers,
and naturalists to describe the Key testify to the
value people place on this coral reef resource.
Considered the most spectacular reef in the Lower
Keys (Frebsee. 1982), it attracts serious and novice
divers visiting the region.

The extensive and well-developed spur and groove
relicl. the compressed zonation, and the superb
shallow water diving conditions have all con-
tributed (o the reputation attached 0 f.ooe Key.
And found throughout the reel are diverse forms
of stony coral, intricately branched octocorals,
brightly colored schooling Tish, and Targer predator
fish. For although the reef is isolated from other
major coral reels, the biota here is rich and diverse

In addition 10 its aesthetic and educational valuc.
the reef offers unusual and even unique natural
leatures suitable for study and rescarch. Unlike
any other reel in the Florida Reel Tract, the  urs
and grooves Tound here formed over sand rather
than & hard outcrop (Bohnsack, 1982). And | ooe
Key has extremely well-developed zonation re-
lative 1o other Florida reels. Other distinet habitan
types surround the reel including deeper water
arcas of the Straits of Florida, scagrass beds, sand
flats, and rubble bottoms. Rescarchers can readily
study the dynamic interactions between the coral
reel and these adjacent habitats (Bohnsack, 1982).

Cultural resources in the form ol shipwreck
remains are limited. Towever, investigations by
the Smithsonian Institute in 1955 led 10 the
removal and storage of ballast blocks from the
HMS lLooe.

Such distinctive resources as those (o be found

on this reel call for a carclul and bakinced mana-
gement approach for the Sanctuary.

{¢) Resource Management Units

T s convenient Tor describing, managing, and
mterpreting the resources of Looe Key o identity



portions or units of the reel that have similar
characteristics. Each unit has a distinctive identity
imparted by its form and features that distin-
guishes it 1o users and to managers of the Sanc-
tuary. Unit definition is based on previous research
{Antonius et al., 1978; Jaap, 1980: pers. comm.)
and a recent reconnaissance level air-photo in-
terpretation. A resource mapping study currently
being undertaken will help further delincate unit
boundaries. The units are illustrated in Figure 6
and are characterized briefly as follows:

Fore Reef

The Fore Reel is the most dramatic portion of
the Sanctnary. Approximately 2,620 fect (800
meters) in length (F-W) and 325 to 655 feet (100
to 200 meters) across, the Fore Reef is located
seaward of the Reel Pl Structurally, the Fore
Reel is dominated by a spur and groove formation
(coral spurs 10 10 23 feet [3 10 7 meters| in reliel
dissected by sandy “grooved™ channels). Looe Key
is considered a classic example of this formation
in the lorida Reef Tract.

The shallow, upper lavers of the eoral spuss are
encrusted with lire coral covering a non-living
foundition of ¢lkhorn coral. In the deeper arcas,
a preat variety ol coral and sponges occur pro-
viding diverse habitat for Tish and other in-
vertebrates,

termediate and Deep Reef

Located in 33 to 98 feet (10 to 30 meters) of
water scaward of the Fore Reel, the Intermediate
and Deep Reef has a different origin from the
more prominent spur and groove structure of the

6. Schooling reef fish in the Sanctuary

Fore Reet. 1t exhibits a low amplitude, narrow
form of spur and grooves. Sand deposition has
partially covered the middle and eastern portion
of the Deep Reef. The Reef drops steeply into a
sand Nat in 98 to 115 feet (30 10 35 meters) deptbs.

Sanctuary Programs Division e

Reef Flat

The shallowest sone within the Sanctuary. the
Reef Flat is an arca of sand, rubble. and scagrasses
that rises between the Back Reef and the Fore
Reef. Roughhy forming an isosceles trnangle
shape. the Reel Flar has very little relief and
averages from 3.2 to 10 feet (P to 3 meters) n
depth. The shallowest arcas lic along the southern



cdge of the reef Mat adjacent to the Fore Reefl
and in two rubble “horns™ which continue a short
distance back from this edge along the two sides
of the triangle. These arcas arc occasionally
exposed at spring low tides.

The shallower rubble arcas act as a breakwater
for the center of the Reef Flat, creating an arca
protected from the wave action that builds up
from the prevailing winds from the west and
southwest. Most of the organisms found in this
sone inhabit the sediments, hidden from view, or
graze in the scagrass beds.

Back Reef (Lagoon and Patch Reefs)

A broad, shallow area 16 to 26 feet (5 to 8 meters)
deep, extending from Hawk Channel in the north
1o the southern, leading edge of the Reefl Tract.
The Back Reefl includes extensive scagrass flats
and scattered patch reels defined on the west,
north, and cast by sandy channcls.

Occasional sand blowouts occur forming bowl-
shaped depressions within the seagrass beds. These
are interspersed with slight rises which are coral
assuciations known as patch reefs. The patch reefs
are comprised of numerous soft corals (sca fans
and sca feathers) and some sediment-tolerant
species of hard corals. The patch reefs offer
protected habitat and abundant food resources
for juvenile lish and invertebrates such as the
spiny lobster. However, visibility due to suspended
sediments is much reduced compared to condit-
wns typically found in other zones.
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Sand Plain and Side Channels

Two wide channcls consisting of sand plains cut
across the east-west trending Reefl Tract on either
side of the Reef Flat. Currently there is not much
known about this resource mapagement unit.

Deep Ridge

This zonc is the least known resource manage-
ment unit in the Sanctuary. It was discovered
through use of the Johnson Sea-Link Submersible
research vessel in 1973. The ridge, running parallel
to the margin of the continental shelf, is separated
by approximately 0.6 mile (1 kilometer) of sand
from the Deep Reef. It displays very little profile
and is only a few yards wide (Antonius et al., 1978).

Once confirmed through initial research, these
resource management units could be used as a
geographic framework to:

(O Assist Sanctuary users and managers to organ-
ize uscr management strategics according to
the distinctive resource values of each unit;

O lllustrate the characteristics that are common
to all units and highlight those fcatures that
are peculiar to individual units; and

O Present the specific resources, recreation,
interpretive, and rescarch management pol-
icies and action plans for each unit.

Detailed bascline data are not consistently
available for all six units. Existing information
for cach resource unit has been compiled as a
basis for preparing this plan and is summarized
in the following table (Table 1 ).



Table 1: Summary Description of the Resource Management Units

RESOURCE MANAGEMENT UNITS

BACK REED

REEF FLAT

FORE REEF

INTERMEDIATE & ODEEP REFF

DEER RIDGE

SAND PLAIN & SIDE CHANNEL S

1
PHYSIE N
CHARNCTERISIICOS

Stretchos along et of Sanc-
Ty s sorthern bowndary
132 o, entemds welb o e
sorsthand prades o Reel
(RHY)

b Conhipucatnm
1
Dancisions

() Woater Bepah
and
Wathv et

1o nonth lorms trough, ocea-
stanally teaching depths of
[INETT]

Fronceles triangle approv 180m
on X sdes. base faces south
toward Sirats of Donda: apes
ety north loward Laind

Appron R long (cast-west),
approx M acnns center,
coral spurs T in relicl.
disaecicd by sandy channels
(prooves™), both spurs and
grooves typically 3-Sm. across

Inicrmediate Reel with imperfectly
furmed spurs exiends scaward from
main L orc Reel system at north and
extreme sauth ends; northern postion
approx. Thm. long: narrow, sinucus
deep reel spur and groove rone found
scaward of Intermediate Reel: in
west, Intermedite Reel becames in-
sepatable from Deep Reef larmation;
1K 3m at its widest pont, Deep

Reel conttnues approv 1 6km 1o west

An autcrop of hving coral eecl
only o few mciers wide with ven
little prefile, discovered by 1he
Johason Sca-1ink Submersble
Reseiech Vessel in 1975 1he
Ridge was pasallel to margin of
continental shelt

Foosn -4 8 mdeep, Hash Clanne) Becomes graduadls shallower

during teansition from patch
reel sone; S moacross main
bunly of zonc W0 O.S m where i
terninates in 3 rock and rubble
sone. ot Jow tides, parts of
ridge may be cxponcd. breaking
waves typically observed in
southeast corner.

Reel crest just below water sur-
face at low lide causing turbu-
lent waters, wave surges: tops of
spurs al shallowest portion not
deeper than 2m_. in most spectac:
ular section, tops of spurs 3.8 m.
deep and buttan of grooves as
deep as -1 .

Intermediate Reef rone begins in
approx. 7-9m. water; il displays
lintle selicl: tightly spaced,

highly encrusted spurs of Decp Reel
found in 14m waler, extending
scaward to [8m. depth; the Reef
drops precipitously to 27m. and
growth terminates on i horizantal
coral-free sand flat that continues
scaward

Depths of 41 m just within
southern boundary of Sanciuary
along 1 lorida Strnts

Two simd chanrels appron ) 6k
wide. cul aunims cant-west tremd
g Reel on cach sade of ninn
reel athes separate Lo Res trann
senescent reeh aloang Sanctwan s
castern atd western botdatics,
buth € hanncly more open acrns
searGrd motths nartow towands
narth, Channels prade o deepes
Saned Pl extending acions
Sanctian s seawand cdge

Western cut s vite of deeper
channchs through Reel T a
s shatlowest pomt, i 10.m
castern chanacl s
seldom cxeeeding X v poctmn ol
Sand Phan begans gt bt ot Fore
Reef in 6 oy depihs, this cantin

ues scaward over sandy embankiem
a9 o lurther, more gradual
inercase i depth (1830 md ilien
weurns

stualfowes

Generally o sody Bettom held
topcthor Iy e structne of

10 Subsane
aml

scaptasses arcas of sand

Bl arats Boren stoems and harn

oot

canes ovenr sporadically; nume-

peens patclyreels smenn, bath
sl pesilv dbes cloped (o
senescentyeets and barper
it sceds suntonded by
labr ol coatse uncssadnlaied

sedoments

Gradual transition from sea
grass asswciation of Paich

Reef sone o extemive clevated
samd flats of the Reel Fla o
minture of calcarcous s
coral rubible, coarse sedimcents,
i seaprass bedsrubble nidges
on castern and westeen boun.
daries o Reel Flal Crampan
lands eomposed of cobble
Conall boulder sized preces of
ernled cural rubble) and other
reet lebras that hias been swept
behond the Eore Reel by strong
overwash currents and winds
dusing stormn

Spur and grimve system fesult of
cuoral build up initiated on 1ap
carbonate sand; elkhaen coral was
main constsuctional clement of
spurs, while mountainous stae
coral built massive buliresses
that farm most of spur’s deep
sides. groaves compained of
calcarcous reel xand and rock-
litter

Drifting sand has covered central
portien of Intermediate Reet and is
encraaching on portions o Decp
Reef, expanding submerged Sand

Jar: central portion of Decp Reel
ind drop-of [ smathered in
while. cuarse, carbonate sand. base
of drap-ofl s gray and silty, sand
flat extends seaward inta decper
water: reefl accumulation o thin
(<€ 2m ) and pography s

ol bedruck orgin

Companition of deep sand Lt near
Deep Reefl s ailty sand whide this
sand flat continues seaward lowanbs
Deep Reel. hatter has ot been
investigated fur eather depth,
compinition. or preseace o bedrock
outcrops

Depanateon has aot been siudhed
n detail. but air photos sng

gost sand transpuort has cnered
cural fornsnons, whitsting
growth ridges both pacallel

and perpendicular o @ looda
Carrent can be tovnd i decper
Sand Plun, actave transpont by
sorms appears toonginate lean
northeasies iy dairection




Table 1: Summary Description of the Resource Management Units— Continued

.

OGO A
RESIH ROES

tarlbaa

th b anng

bnencbhrates

BACKREED

REEE FLAI

FORE REEF

INTERMEIMATE & DEEP REEF

DEEP RIIXGE

Dominated by mined asww ition

al tantle and manatee sea-

poasses and cpiphy i green
alpae

Sl patchseets anered e
pata iy Ining oo nature
pareh reets cosered by more o
less contmuous livng vnee,
dummated by sctomazals acoan-
pased by sl s mvediom stony
wistals and sponges. snne et
ol growth dense with ea-
swhipgn ane seafeathers reaching
2w on heights abandance of
vorals generally low compared
with Lore Reel steuciure, with
st umpartan vals incly-
g fure coral, brv and star
vomalso staghorn corab i grea-
twer abundance than anywhere
che m reel compler and the
care pallar coral, sponges well
repesented, uther lequently
observed inhubitants of ech
Reet mcludes sea ancimones, man
fonamng zoanthids, and g vane
1ol sl Cestaccans ea

stars, brttle svars, and e
wrcnns domimate prass bed
atcas adpwent ta Pagch Reet

Puse stands ol wurtle grass,
mantures of tuetle and manatee
grass and algae, older blades

ol turtle grass and much of
manatee grss covered with epi-
phytic algac, algal commumty
of sk and rubble sector re-
stricted 1o species that reguire
hatd substrane for attachment;
vovenage by these grinses M¥Z
within “lagoon” formed by rubble
ndges. turtle and manatee
prasses form tesat mat of rhe-
somes that stabilizes sandy
subsirate

Duminant vegetation of encrusting
spectes of red algae with sume
widcly scatiered clumps of green
algae; fleshy and filamentous
algac are compicuously absent,
probably a result of grazing
pressure,

Flora associated with Deep Reel are
sparse; diverse, but slow-growing,
deeper-water assembliage of corals

Sparse due 1o depth, but hase not
been studied

Compared to plant hile, sesale
mertebrates ll.‘[\ﬂ.‘\t'l" A& minor
component; sponges are rare and
sty corals limited in number,
1. encrusting and scattered;
medwm-sized caral colonies and
octucarabh form patches in zone
almost wathin 10 m. of seaward
teennnus of Reef Flat: soft
corals such as sealans, fea-

thens and whips sparsely dis.
tobuted in Reel | lat, but ace
the anly benthie Gwna of sig-
mhicance on Reef Flat: mobale
iveriebrates include queen
conch, pen shell, sca slug, and
reel squid within and adjacent
1o sea grass beds; rock and rub-
ble arcas provide exeellent
habitan for small invertebrates
mcluding i vanety of poly-
chaete worms in tubes, brittle
stars, sprder crabs, and reel
crabns small spaths and bivalve
mollushy are abundiant; cryptic
invertebrates, though o stu-
dicd in detail, are prevalent

but usually ldden by camoutlage
o1 burrowed 10to 1the benthos,

Reel crest comprised of nassive
growth of fire coral transected
by valleys into huge, block- like
segments; considerably more live
coral present along seaward ends
of spurs: this includes deh-
cately branched staghorn and
other mure massive corals such
as mounisinous star coral and
brain coral: various species of
spanges are intermingled, oficn
indistinguishable among coral
growth and grow freestanding in
grouves; fire coral is dominant
stony coral of vertical wall at
leeward end ol coral spurs while
tups cosered by soft mats of
colonial blue-green algac; clk-
hurn coral tound seaward of fire
coral complex; bivalve mollusks
common in recesses along coral
spurs but are difficelt 1o dis-
tinguish from the background,
snails and brittle stars numer-
otis, but again are cryphic; spiny
lobsier found backed into cre-
vices; oclopus and cels vimalarly
tdden and more difficolt 10
obherve

Octocorals dominant in cep Reel,
must frequently encountered species
is bushy searod, a plexaurid;
sponges fairly commun and grow 1o
large sizes: a number of stony
curals with branching snd Mower-
like growth forms occur on Deep
Reef that are cither absent or
extremely rare in more accessible
areas; spiny lobster plan suggesis
adults migrate to deeper waters in
the autuimn, but their presence here
nul verified.

Columes of Jarge star cosal have
plate-tike appearance; several
species of letture coral il

oceur, but diplay considerable
sedimentation damage; deep water
octocorabs are reported to be

more abundant here than on Peep
Reel, *

SAND PLAIN & SIDE CHANNELS

asses hase pantly codonzed
oudges, but e of hitle
arcal extemt here (< 10

Noanlosation avaolabile on the
lite tormes bikely 1o be lound
 these chanuels, piven the
vk of vowes. st imvente-
brates and fish can I assumed
to ke little use of this zone
cveept for dirnal movement and
gt patlisg cryplic s
s, eithiee beanthe mbaumna

ar eprlansia, are prncipad
whabitanis
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BACRREYE

REFE FLAT

FORE REEY

INTERMEDIATE & DFEP REFY

DEEDR RIDGE

MLy species ise Patch Reel tor
protective labitar, mediam to
La e se2c stappee. gronper.

and loptah olicn ol in

yreat oumbees

b banna Lisbies

i
CHARNCTERISTIOS
REENIT D VO
PORENTIND USE

) Rosveneg v
N b radnling

A las potentaslly damap g
oo acat plasses Gl hiph

levels b used amb o Parch
Reets, abthonph bater aee
Withecult o locate satheat
sophstivated cquipatemt

Propssash from motve baats can
st up sodomcnt wiichoan

tuen can e smotherg
elledh onsci prasses

A by s olten il
due proandy o alpac
hhwans

th Rearcatival
(LT |

Patc v Reets not s deamata
tor davers lthouph specaes
ol rare vvnals are ot ite-
sestzone s doodeep b
ststhelers toappreanate
esprea b hecanse of sy
Vbbb

a asge popubaten of lengspine
i urchins resades heres aca:
stonatly octopus inbabin rubble
rampart iskands :

1sule cover avalable Tor
schoding and grazing fish al-
thouph abundant algac attract
tors
mant comnmtan are schools of
patsotbish, surgeon fish, and
WIS

W spevies lrom | ore Recel,

Danselfishes ind wrisses aee the
must abundant species in terms of
ndisiduals, one species of grunt
Loy, the lomitate, almost com-
pletcly donmniates community struc-
ture 1n abundance and biom;
smaller species of spapper and
grouper are mast previlent pis-
civores: karger species of snap-
pueare faeg

Purple recl fish, sunshine fish,
sputfin hoglish, and scamp are fre-
parted fur Decp Reel; other species
abundant in these deeper coral
enviranments are butterlly Tish,
hamlets, groupers, blue chromes,
and ceeole wrase

Nut ceporied at this e

Scaprass beds can be damaged
by anchors dragged along
bottom

Soft conals are castly ever-
torned when “bumped” by
snurkelers

Beachcombers on the rampart
whand can unknowingly dnturb
cryptic Lvami that are hidden
undler coral rubble

Ancharing between or adjacent
10 spurs requires shill 1n boat
handhing. ipraper anchoring
and boatl grounding can danmage
caral

egal souvenir collecting by
visttars couldd result in dis-
appearance of both common and
rarc species and thereby dis-
turb the complex eeological
balance

Beyand anchor eange of most soall
baats Gapprox 9m) but could

be damaged if used (or huldlas

by Lirger boats

Only vigoaficant £sk s created
by inshore shup tealbic in
Strnits of 1 lorsda should o ship
run aground: depths inside Deep
Ridge too shallow Tor ocean
waffic

s sensitive iesourees ane
tennd here

Gionnd sireay Tor snorheling in
tougher s

Vosuab attgcion for saor-
helers g divers nat as
st s Reel ag

Shallow areas are simtable
for suorkeling untructom -
smneduately alpacent 1o fore
reel

Sea s and tire coeral
are potential hazards

Greatest diversity of caral
and hnh species within Reef
Teact occurs here: high attrac-
tiveness and interest
Vislon

Exienive spur and groove de-
selopment allows nuny visitors
to cxperience reel stmulta-
neonly without sense of over-
cronding

Tow deep fur abaervition by wnor-
kelers tvisibility reaches 14 - 1K
mcters only on best days)

Some interest by divers m boter-
medhate Reel. Deep Reel likely ta
be hutle explored because of
depih

Inaccessble 1o public

Eacept tor surlace boating
httle recreational use s made
ol st ol thes 7one, owes
seireseent reets adpacent 1o
Sand Plon are extensinely aised
by howk sund hine fsheomen

SAND PLAIN & SIDE CHANNEES
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SECTION 3

Looe Key: Management Issues,
Analysis and Action Plan

1. OVERALL MANAGEMENT AND
DEVELOPMENT CONCEPTS

During the preparation of this plan, the Sanctu-
ary Programs Division reviewed various concepts
and alternatives for management and development.
Options developed progressively through consider-
ation of the constraints and opportunitics of the
Sanctuitry’s setting and program priorities.

The overall concept presented here reflects the
fauct that the basis for management is long-term
protection of the resources. The most important
fuctors alTecting Looe Key's management over
the Jong term relate to the size and characteris-
tics ol the Sanctuary, communication needs for
visitors, and aceess requirements.

Significantly, Looe Key is among the smallest of
designated sanctuaries, and the one most heavily
used Tor rececation per unit of area. This plan
addresses the dilficult task ol managing o small
arca of frapile resources used by large numbers
ol people for diving, snorkeling, fishing, and other
activities. The plan calls for continuing to allow
compitible recreational use of the Sanctuary while
gradually undertaking management actions con-
centrated in the Fore Reel area o protect the
quality of the resources. It strikes a balance
between encouraging public awareness and appre-
cirtion of the Sanctuary through interpretive and
cducational programs while not increasing on-site
visitor use beyond already forecasted increases.

Inherent in this task s the important role of com-
munication and education 10 gain public under-
standing and hence, support for management
abjectives. Looe Key is an ideal seuting Tor ex-
plaining the wonders and fragility of the coral
reel environment to a public with varied needs

and interests. Effective communication will de-
pend on carelully prepared brochures, guidebooks,
and exhibits that include the findings and recom-
mendations of scientific rescarch. Interpretive
programs provided at a Sanctuary tleadquariers
will offer the numerous visitors who cannot sce
the reef first-hand an opportunity to experience
the reel “at a distance™.

As Love Key becomes better known, the demand
for access will increase. 1t is not known what the
capacity of the reel is to accommodate additional
usc, cither from an ccological or recreational
perspective. However, alternatives (o dircet access
would certainly be beneficial in helping 0 avoid
problems of congestion on the reef. A Head-
quarters building may provide such an alterna-
tive, offering an interesting marine expericnce
to visitors, especially when unfavorable weather
conditions hinder even those who would otherwise
visil the reef.

The management plan presents two phases for
Louve Key. Phase | includes programs for the first
two ycars aflter publication of this plan. Phase 2
introduces program and development proposals
for the next 3 years of this 5-year plan.

(a) Phase 1 Concept

The general approach during the first two years
{Phase 1) will be to resolve the current man-
agement assucs, improve cxisling operalions,
and undertake the necessary rescarch and feasi-
bility studies 10 proceed into Phase 2. This will
entail the development ol programs for both the
land and the water.

Management in the Sanctuary

On-site management during Phase 1 will focus
on establishing an identity for the Sanctuary “on
the water™ and on implementing mechanisms Tor
continued compatible recreational use of the Fore
Reef arca. Markers will be installed to delineate
both the 5.3 square nautical miles of the Sane-
tuary and the Core Arca. These will help Sanc-
tuary visitors distinguish the area from its sur-
rounding mirine environment and associate it with
the National Marine Sanctuary program. The
presence in the Sunctuary of an enforcement vessel
will also contribute 10 establishing the Sanctu-
ary's identity.

Mooring buoys will be installed in appropriate
places to improve boating and diving safety during
peak use periods, reduce anchor damage to cor-
als, and gencerally inprove the recreational experi-
ence on the reef. Other means of encouraging
compatible use will include providing relevant
information through brochures and posters o visi-
tors and increasing awareness of Sanctuary reg-
ulations through enlorcement contacts. These
on-site activities, including other lesser priority
tasks, are described in detail in the next section
("Phase | Management Actions™).

Land-based Sanctuary Headguarters

The Sanctuary Manager’s office is now locaied
at Bahia Honda State Recreation Area, the cur-
rent operating base for the Looe Key National
Murine Sanctuary. During Phase 1. this base muy
cxpiand depending upon available funding to
accommodate additional Sanctuary stafll and pro-
vide space for information and interpretive ser-
vices. A Jow cost approach to such expansion would

'



be the purchase of a prefabricated structure which,
with the approval of DNR, could be installed near
the Bahia Honda Marina. The collaboration of
DNR would also be sought in dctermining the
scale and design of the structure so that it com-
plics with the standards of the area.

The Bahia Honda facility will serve as the pri-
mary contact point between visitors and the Sanc-
tary Programs Division until the land base for
a permanent structure is acquired. The prefab-
ricated mobile structure could be installed rap-
idly to serve immediately as an interim head-
quarters on the land base, and later be moved to
the permanent site.

After carcful survey of the region from Marathon
10 Big Pine Key, West Summerland Key was
selected as the most attractive location for luture
land-based developments and a permanent Sanc-
tuary Headguarters. The highest priority should
be given 10 securing the property for future Sanc-
LTy use.

2. MANAGEMENT ISSUES, ANALYSIS,
AND ACTIONS

Management of the Sanctuary will be organized
to focus on the objectives articulated in Scction
I of this plan. The degree to which facility devel-
opment and major program implementalion can
be realized is controlled by decisions made annual-
ly with respect to staffing, budgets, and overall
Sanctuary Programs Division priorities within the
system. This annual variation influences the type
and number of management actions, but not the
objectives. All management actions, no malter
how modest, are governed by the objectives.

There are several ways of analyzing the current
situation of the Sanctuary to determine man-
agement actions that are required now and over
the next few ycars. An elfective approach- and
the one used here—is to analyze the immediate
problems, or issucs, and impending questions that
need 1o the resolved if Sanciuary objectives are
1o be met. A number of important management
issues have been identified in the scctions on
regional context, existing and potential wses, and
Sanctuary resources.

These issues have formed the basis for the 3-step
analysis presented in Table 2. In Step 1, the
management issucs are defined and described.
In Step 2, we have provided cvidence to ensure
that real issues have been identified. In Siep 3,
management actions arc formulated to address
the identified issucs. Some management actions
may address simultancously several issues (Table
3) in which case thcy may be given higher priority
than actions resolving a single issuc. After spe-
cific management actions are thus determined,
they arc assigned prioritics and scheduled to meet
Sanctuary goals and objectives.

The following example illustrates the approach
taken in our analysis to identify, verify, and resolve
issucs by undertaking specilic management ac-
tions:

TABLE 2: Method of Analysing Management
Issues to Formulate Management Actions

STEPSIN THE ANALYSIS OF A
ANALYSING ISSUES SAMPLE ISSUE

Step 1:

Detine the Management L1 Sanctuary use is con-

Issue centrated o small arca
in the Tore Reel

Step 2:

Personal observations
and arca caleulations

Provide Evidence o conlirm |
the Issue.

Step X
Vormutate Management {1 Provide information on
Actions sale use of the Sanctuary

t

Establish propesly spaced
mouring bunys 1o disperse
vinitoes throughout the
core arca and reduce
concentration of users

The issues and questions underlying the man-
agement of Looe Key were analyzed using this
approach, resulting in a sct of actions for pro-
gram initiative (Table ).



TABLE 3: Management Issues, Evidence and Actions

Management lssues and Questions

Evidence for the Issue

Management Actions

(1) Use Concentrated in a Small Area

The preatest proportion of users tend
10 concentralte in a small arca of the
Sanctuary  the Forc Reel. Recrea-
tionists snorkel, lish, S.C.U.B.A. and
boat in this arca. Commercial dive
boat operators and educational groups
usc the Fore Reef for similar activi-
tics. The resource values attract re-
scarchers 1o this location.

Use patterns are well established and
have been observed and reported by
rescarchers, planners, and general
visitors (JDA, DNR, pers. comm.);
and

O The Sanctuary is relatively limited in

arca and the intensively used Fore
Rcel and its Core Area cover an even
smaller area.

O o o 0O 0O

Determine the need for and feasibility
of a designated boaling access zone;
Install National Marine Sanctuary
standard mooring buoys;

Refine surveillance and enforcement
reporting procedures;

Develop and carry out an enforcement
training program; and

Implement measures Lo increase the
program identity of intcrpretive,

-surveillance, and enforccment staff.

(2) Capacity of the Reef to Sustain Use

The reef is and will continue to

receive additional pressures from
vanous users. The main issuc is
determining the capacity of the reef

10 sustain use. The current ecological
status (i.c. health) of the reefl is

poorly understood. Consequently, it is
not known how the reef is withstanding
existing recreational use and il it

could withstand additional usc. 1t is
known that the reel changes in response
10 natural cnvironmental processes such
as storms. However, we do not know how
natural limiting Lactors combined with
human impacts afTect the overall carry-
ing capacity of the living recf.

O This question is implicit in all

management issues. Its identification
as a paramount concern has been ad-
dressed by researchers, planners, and
resource managers in virtually every

resource inventory or study related to
the use of Looe Key (Antonius et al.,
1978; Bohnsack, 1982).

Refine surveillance and enforcement
reporting procedures;

Undertake a comprehensive baseline
resource mapping study; and

Design and implement a temporary and
permanent biophysical monitoring
system.




TABLE 3: Management Issues, Evidence and Actions— Continued

Management Issues and Questions

Evidence for the Issue

Management Actions

{3) Conflicts Among Users

Conllicts will likely oceur,
particularly in the highly

used Fore Reel arca, as use increases.
lor example, use of motorized boats
in shallow waters presents a danger as
well us conflict with divers and
snorkelers. Conflicts may also oceur
between lishermen and divers and
between recreational divers and scien-
tilic rescarchers in that natural curio-
sity may lead to disturbance of instru-
ments placed on the reef.

O Numcrous observations in the Sanciuary
(JDA; Davidson, pers. comm.; L1. Leve,
pers. comm.); and

O The largest number of verbal warnings
relate to the lack of usc of dive
flags (Daily Boat Patrol Log, DNR,
1983).

cC O 4a o

]

Determine the need for and feasibility
of a designated boaling access 7one;
Install National Marine Sanctuary
standard mooring buoys;

Develop and carry out an enforcement
training program;

Collaborate with dive boat operators
and other Sancluary user groups (o
initiale on-site interpretation; and
Design, produce, and distribute basic
orientation and information materials
for the Sanctuary.

(4) Physical Damage to Reef by Direct and
Indirect Ulsers

The reel is subject to physical impacts
as a result of visitor activities such

as damage to coral from anchors and
prounded vessels. The damage reveals
itsclf in the form of broken coral heads
and rubbed arcas. I'rom an aesthetic
point of view, the reel is at least
temporarily marred. The extent of cco-
logical damage over time is not known
since Lthere have been no programs to
monitor such changes. The reel is also
susceptible 1o damage from shipping
accidents involving hazardous or
polluting cargoes,

O Direct physical damage, in the form of

broken corals, is obvious and has been
reported by rescarchers (Antonius,
1978, Bohnsack, 1982) and recreational
divers;

0 Boats, on occasion, ground on the

reef; during the winter of 1982 two
boats ran aground;

O Anchoring on coral still accounts for

major verbal warnings by DNR enforce-
ment personnel (Daily Boat Patrol Log,
DNR, 1983); and

0 The largest commodity flows of oil in

the USA arc shipped through the Strait
of Fl.orida one mile due south of Looce
Key (NOAA/CEQ, 1980).

Determine the need for a new naviga-
tional marker equipped with a light,
Sanctuary sign, and radar reflector;
Install National Marine Sanctuary
standard mooring buoys:

Develop and carry out an enforcement
training program;

Evaluate existing contingency plans
and capabilitics for responding to
emergencices on the reef:

(1 Undertake a comprehensive bascline

resource mapping study:

Design and implement a temporary and
permanent biophysical monitoring
system; and

Design, produce, and distribute basic
oricntation and information materials
for the Sanctuary. )




TA |;|,|-‘,'3: Management Issues, Evidence and Actions— Continued

Management Issues and Questions

(51 Lack of Sanctuary ldentity

Lhe Sanctuary Lacks identity both 10
the travelling public on the Overseas
g vy and on-the-water o boaters.
e Sanctuary ncither appears on high-
way maps nor s it identilied as a dis-
tinet national program by signage to
the visttor 1o the Keys. Visitors who
come by baat have no indication of the
Sanctuary by boundary markers or sign-
age. Phe Sanctuary s not marked on
mautical charts at o seale which

assists sl boaters or divers,

t6) Equal Opportunities to Appreciate the
Sanctuary

The opportunity 1o appreciate and enjoy
the Sanctuary through o visit, cither
directly or vicarionsly L is not eyually
available 1o all potential user groups.

L.vidence for the Issue

Management Actions

There is no fand base at which the
highway traveller can be introduced to
the Sanctuary:

There are no on-site markers that
depict the spatial extent of the
Sanctuary;

The temporary administrative location
within Bahia Honda State Recreation
Arca results in difficulty separating
the National Marine Sanctuary Program
from the State Program; and

Rangers in DNR uniform patrolling
the Sanctuary in DNR marked vessels
contribute to the confusion of program
identity.

() There are no displays, publications, or

visitor [acilities that assist travel-
lers 10 appreciate the reel without
physically travelling to it

0

Cl

(]

Install National Marine Sanctuary
standard boundary and core arca markers;
Install National Marine Sanctuary
standard muoring buoys:

Implement measures to increase program
identity of interpretive, surveillance
and enforcement staflf;

Colaborate with dive boat operators
and other Sanctuary user groups to
initiate on-site interpretation;

Establish a temporary Sanctuary Head-
quarters at Bahia Honda State Recrea-
tion Area;

tnstall an omdoor interpretive

exhibit at Bahia Honda:

Determine the need to install land-
based signage;

Investigate the feasibility of

acquiring the land base at West
Summerland Key for a permanent
Sanctuary Headguarters;

Formulate program graphic standards;
and

Design, produce, and distribute basic
orientation and information matcrials
for the Sanctuary. '

Expand the temporary Sanctuary Head-
quarters at Bahia Honda State Recreant-
on Area;



TABLE 3: Management Issues, Evidence and Actions— Continued

Management Issues and Questions

Evidence for the Issue

Management Actions

Many visitors who visit the Keys by
automobite are unable o appreciate
l.ove Key because they do not have a
boat, the time, or [ind the cost of
getting to the Sanctuary prohibitive.
Others are not able to visit because of
Family structure, i.c.. small children;
senior citizens; or physical disabili-
1y. At this time, potentially interes-
ted visitors in these categories are

not offered anything by the Sanctuary
Program. At the same time there are
uthers who would like o visit the
Sanctuary but the prevailing weather
conditions ol that particular day may
nol permit access e.g., especially
during the fall and winter.

[J A visit requires a minimum of four
hours;

O A user requires certain skills to enjoy
the recf, i.c., must be able to swim;
Weather statistics support the fact
that water temperatures drop, and seas
arc more frequently rough during fall
and winter, decreasing opportunitics for
direct access; and

[J There is no reel-associated experience
on land for visitors who come on days
when inclement weather prevails.

Install an outdoor interpretive exhi-

bit at Bahia Honda;

Determine the need to install onshore
signage:

Investigate the feasibility of acquir-
ing the base at West Summerland Key
for a permancent Sanctuary Headquarters:
and

Design, produce. and distribute basic
orientation materials for the
Sancuuary.

l7i Lack ol'ﬁl’ublic Iniormalion on Sanctuary

There s lack of public information on
the Sanctuary, such as a map/brochure
which introduces the Sanctuary, pre-
lerred distribution of uses, regula-
nons, access points, cte. There is no
organized distribution system for
brochures.

O One out-of-date brochure is available
from Bahia Honda State Recreation Area
and other sclected places; and

(O Presently, no interpretive /educational
program is being offered to visitors.

Undertake a comprehensive bascline
resource mapping study:

Collaborate with dive boat operators

and other Sanctuary user groups to
initiate onsite interpretation;

Establish a temporary Sanctuary ead-
quarters at Bahia Honda State Re-
creation Area;

Install an outdoor interpretive exhi-

bit at Bahia Honda;

Determine the need to install land-

based signage;

Formulate program graphic standards; ind
Investigate the feasibility of acquir-

Ang the land base at West Summerland
Key for permanent Sanctuary Headguaiers.



TABLE 3:  Management Issues, Fvidence and Actions —C ontinued

Management Issues and Questions

Evidence for the Issue

Management Actions

(8) Increased Levels of Use

Increased levels of use are anticipated
from recreationists and scientific re-
searchers because ol Looe Key's signi-
licant resources, aceessibility, and
mational exposure through dive-related
press and media,

O Local recreation arcas have experi-

enced increases in use in recent years
(Johns, 1983: pers. comm.);

O The popularity of the Florida Keys and

recl environments with underwater re-
creationists (Leslic A. Riffkin &
Assoc, Inc., 1979).

O O g . o o

a

Determine the need for and leasbility
ol a designated boating access zone;
Install National Marine Sanctuary
standard mooring buoys:

Develop, and carry out an enforcement
training progriam;

Define surveillance and enforcement
reporting procedures:

Undertake a comprehensive baschne
resource nuapping study

Design and implement a temporary and
permanent biophysical monitoring
system;

Establish a temporary Sanctuary Head-
quarters al Bahia Honda State Recreal-
ion Area;

Investigate the feasibility ol acquir-

ing the lund base a1 West Summerland
Key for permanent Sancluary
Headquaters; and

Design, produce, and distribute basic
oricntation and information materials
for the Sancluary.

» v



3. PHASE 1| MANAGEMENT ACTIONS

The Sanctuary Programs Division will undertake
specilic actions to initiate a comprehensive and
balanced management program in Phase 1. These
actions are aimed at solving the immediate issues
(Table 3) and at setting the framework for (ull
implementation ol the plan. .

During these Tirst two years, the SPD will work
closely with the Sanctuary Manager and the Flori-
da DNR 1o implement these actions and monitor
their elfectiveness. A complete list of overall and
specilic responsibilities for program initiation
appeirs under Admimistration in Scction 4.

The distinction is made in this section between
what will be undertaken within the boundaries
of the Sanctuary (water-based) versus oll-site
{land-based). Another category of actions relate
1o both water-buased and land-based programs.
These are amed at making all management pro-
grams consistent and coordinated.

ta) Phase 1 Management Actions in the
Sanctuary (Figure 7)

Install National Marine Sanctuary standard
houndary and core area markers

To clearly establish the legal boundaries of the
Sanctuary and the Fore Recef, fixed markers will
be installed at the Tour points of the Sanctuary
and the four corner points of the Core Arca. The
markers are currently being designed to comply
with program graphic standards. Once the design
iy linalized. the markers will be installed.

Determine the feasibility of adding o Sanctuary
sign, and radar reflector 1o the navigational
marker.

This initiative will involve discussions with the
U.S." Caast Guard concerning recent vessel
groundings to determine if a new marker could
improve navigational safety in the vicinity of the
Sanctuary.

Determine the need for and feasibility of o
designated boating access zone.

The Sanctuary Programs Division will initiate a
study to determine the extent and frequency of
accidents caused by motor boats interfering with
snorkelers, divers, ant fishermen. IT the study
indicates a need, the possibility of designating a
motorized boat access zone along the outer edge
of the Fore Reel will be considered. Options such
as enforcing the zone only during weekends and
peak use periods will be assessed.

Install National Marine Sanctuary standard
mooring buoys.

To reduce anchor damage and improve boating
conditions in the Fore Reef arca, mooring buoys
which comply with program graphic standards
are being considered. This initiative will require
(1) ordering the mooring buoys currently being
designed Tor the Sanctuary Programs Division.
(2) preparing a prediminary placement plan: (3)
conducting on-site surveys (o conlirm placement;
and (4) installing the mooring buoys.

Develop and carry out an enforcement training
program.

A series of training sessions will be prepared Tor
the enforcement stafl stationed on the reel. The
sessions will be aimed at Tamiliarizing enforce-
ment stafl” with the intent and scope of the pro-
gram. the intent of the regulations, and how
interpretive contacts can be integrated into on-
going surveillance activities.

Refine surveillance amd enforcement reporting
procedures.

A Daily Boat Patrol Log™ is currently being
used 1o record visitor statistics, citations, and
warnings. The reporting sheets will be modified
so that relinble and pertinent statistics can be
derived rom them. This initistive may also require
testing several reporting forms.

huplement measures 1o increase the program
identity of interpretive, surveillance, and
enforcement staff.

This initiative will entail designing a “uniform™
(c.g.. jackets, name tags) o censure that Sanctu-
ary stalf are clearly idenuilied with the program
while stationed on the reef.

Evaluate existing contingency plans and capabili-
ties for responding o emergencies on the reef.

This will involve consultation and discussion with
the other divisions of NOAA, the Coast Guard
and state agencies to assess the existing capability

o respond 1o accidents on the reef. An emergency
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response policy and procedures will be formulated
subsequent o ths assessment.

Undertake a compreliensive baseline resource
mapping study.

Detailed site surveys are being undertaken as part
of this initiative. The results of these surveys will
be compiled into a series of large scale resource
maps which in lact will represent a bascline for
the Sanctuary. The maps will cover 2 broad range
ol topics including the distribution of habitats
and life forms, community structure, bathyme-
try, and sediments. Initiating the project will
involve the following tasks:

£ Prepare and circulate a complete Terms of
Reference:

Assemble the imerdisciplinary team;

Finalize the research design and mapping
procedures;

Conduct site surveys: and

Compile maps and validate through peer
review,

Design and implement a temporary and permanent
hiophvsical monitoring system.

The aim of the Biophysical Monitoring Program
will be 10 document and measure the occurrence
and cltect of natural events and human activi-
tes on the Sanctuary ceosystem. Periodic analysis
of monitoring data will help determine if change
iv taking place, what consequences the change
{or lack of chiange) has on the coral reel system,
and what management decisions should be made.
Designing a comprehensive and integrated moni-
toring program will be a long-term process k-
g plice over several years. A critical task will

in

be to determine what organisms, life history
functions, physical parameters, and human activi-
tics should be monitored, and determining the
most cffective and reliable procedures to moni-
tor them. These decisions will entail designing
and undcrtaking some basic réscarch projects
which will form part of an operational plan for
rescarch.

While a permanent monitoring program is being
developed and tested, temporary measures will
be taken to periodically record conditions within
the Fore Reef area. For example, a simple moni-
toring program could be initiated by installing
fixed underwater photographic stations on the reef
or by periodically taking photographs along fixed
underwalter transects.

Collaborate with dive boat operators and other
Sanctuary user groups to initiate on-site
imterpretation.

To initiate on-site interpretation, mectings will
be held with dive boat operators currently trans-
porting visitors to the Sanctuary. Interpretive
materials for the Sanctuary will be presented and
supplied 1o local busincsses providing on-site ser-
vices at Looc Key. Input will be sought on how
to develop and distribute additional material for
on-sitc usc by visitors.

(b) Phase 1 Offsite Management Actions
(Figure 8)

Establish a temporary Sanctuary Headquarters
at Bahia Honda State Recreation Area.

The Sanctuary Programs Division will require a
Sanctuary Headquarters from which it can initiate
and administer a comprehensive management pro-
gram for Looc Key. The Sanctuary Manager's
office is Jocated at Bahia Honda State Recreation
Area which is the current operating base for the
program.

Additional temporary facilities will be required
at Bahia Honda until a decision is made concern-
ing a permanent Sanctuary Headquarters at West
Summerland Key (sce below) or other appropri-
ate sites. These temporary facilities will provide
the Sanctuary Programs Division: (1) a primary
staging point for distributing information; (2)
working and meeting space for Sanctuary stalf;
and, (3) space for displaying interpretive exhibits.

A low cost approach to establishing a temporary
Headquarters would be to purchase a prelabri-
cated structure which, with the approval of DNR,
could be installed ncar the Bahia Honda Mari-
na. The mobile structure could later be moved o
the permanent Headguarters site.

Install an outdoor interpretive exhibit ar Bahia
Honda.

Installation of this facility will require: (1) de-
signing the exhibit using the standards for land-
based signage currently being developed; (2)
issuing a contract for its production; and (3)
installation. This exhibit will serve to oriemt vis-
itors at Bahia Honda to the National Marine
Sanctuary. It will provide basic information on
its Jocation, how to get there, possible recrestional
activities, regalations, and an indication of the
olfshore weather conditions that day.
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Phase 1: Offsite
Management
Actions

Temporary Sanctuary
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r—1 Land-base Feasibility
L- - Study Area

— Access to the Sanctuary

Note: West Summerland Key is
one of several possible land-
base sites that will be investi-
gated in the Phase | feasibility
study. It is used here for illustra-
tion purposes only.



Determine the need and install land-based
vgnage.

Installing o standard Sanctuary sign at staging
points along the Keys is being considered by the
SPD. The sign will identily the location of the
Sanctuary and highlight what can and cannot be
done there, The signage will be informational in
nature given the management concern not Lo
INCTEASS VISIOT Use.

s mitstive will involve: (1) designing the con-
tent and structure ol the standard sign using the
general graphic and industrial design standards
being developed for the Sanctuary Programs Divi-
sion: () surveving the region Lo determine suit-
able Tocations: and (3 sswimg o contract for pro-
duction and imstallation,

Investigate the feasibility of acquiring the land
hase at West Summerland Kev for a permanent
Sanctuary Headguarters.

Fhe site is currently owned by the FFlorida Depart-
ment of Transportation. After a carclul survey
ol the area between Marathon and Big Pine Key,
this site was sclected Tor Turther study. Reasons
for sclection were as follows:

1 The land is stale-owned:

{1 The arca is free of commercial development
and adjacent o mangrove habitat on one side
and the ocean on the other;

11 s adjacent to Bahia 1onda State Recre-
ation Area;

1M has excellent panoramic views towards |.ooe

Kev. the Strts of Florida, and Florida Bay:

I Aceess Lo the Overseas Highway is excellent;

1 Vasibility from the Overscas Highway to the

st s exeellent:

(} There is a sulficient land arca 1o accommo-

date moderate growth; and
[T An area suitable for a marina development is
located on Florida Bay.

Determine the feasibility of developing services
and facilities at the permanent Sanctuary
Headguarters following an incremental, grad-
ual development program.

The services and Tacilities 1o be located at the
permanent Sanctuary  |leadquarters should offer
visitors the lollowing:

U1 Information about and orientation to the off-
shore Sanctuary:

(] Audio-visual programs introducing the Sanc-
tuary, Sanctuary resources, and the Nation-
al Marine Sanctuary Program;

[J Guidance on reercational use of the Sanctu-
ary. identification of polential safety and navi-
gational hazards, and other general safety
conditions;

T Information about local tours and dive boats;

I Comlort facilities (showers and change rooms);

and

(J Opportunity to appreciate the Sancluary dur,
ing inclement weather.

Depending on funding availability, the following
facilities related 1o ongoing management of the
Sanctuary will also be located within the land
base area:

(1 Sanctuary administrative oflices;

{1 Rescarch lacilities (laboratory and office
space, reference library on coral reels, dock-
ing. and additional support services),

(1 Marina lacilities for visitors arriving at the
Center by waler:

(] Boat launching facilivies (or visitors trailoring

their own boats; and
1 Parking.

The Teasibility study should include both a detailed
site plan and architectural program that allows
for a deliberate and phased approach to construc-
ton. Architectural standards and guidelines
should be developed that reflect a number of
important consideritions:

{1 The national signilicance of Looe Key Nation-
al Marine Sanctuary;

{1 The highly specific environmental condi-
tions presented by an exposed ocean site in
the Floridi Keys:

{1 The vernacular architecture of South Flori-
da: and

L1 The Tunding that is available.

The following steps should be undertaken following
acquisition ol the land base 1o develop the Sanc-
tuary leadyuarters:

{0 Establish budget levels and establish an
incremental construction progrinm,

O Determine potential visitor demand. preler-
chices, and visitor patterns o confirm the fea-
sibility of the proposed concept and 1o pro-
vide programming and infrastructure require-
ments for architects:

(1 Sclect an architeet to prepare i briel coneept
plan developing specilic architectural stan-
dards and programming relationships among
the proposed activities: and

[ Select a landscape architect 1o develop site
planning and design guidelines for the entire
land base and all stages for expansion of the
Sanctuary Headguaners.
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Note: West Summerland Key is
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base sites that will be investi-
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tion purposes only.



(¢) General Management Actions (Applicable to
On-site and Off-site Programs)

Fornmtare Program Graphic Standards

Prior to the design of any additional material,
the Sanctuary Programs Division will formulate
praphic standards to be applied 1o all Looe Key

National Marine Sanctuary documentation, ex-

bits, structures, signage and uniforms. The stan-

dards will have two main components:

'] Industrial design component (structural re-
quirements, vandalproofing, durability, re-
pairability, cost effective design ete.); and

L1 Graphic design component (color. letter size
for readability, format, graphic standards
cle)

The standards will be kept on file at the Sanctu-
ary Manager's office and used as specifications
for developing and updating the Tacilities and
materials discussed throughout this plan. The
visual continutty ensured by the standards will
reinforce the identity of both the Sanctuary and
the program.

Design, produce, and distribute basic orientation
and information maiterials for the Sanctuary.

Fhe development of orientition and information

materials will involve the tollowing tasks:

£1 Updating the existing brochure for Looe Key
to comply with program graphic standards.
A detailed map locating markers and buoys,
with keyed sketehes and photographs will be
integrated into the brochure for effective
orieatation of visitors on-site and of-site;

(1 Preparing a habitat guidebook lor use by
divers and snorkelers; and

(1 Designing a Sanctuary poster.

Extablish and finalize overall adminisirative
procedures.

The Sanctuary Programs Division, in consulta-
tion with the other agencies participating in man-
agement of the Sanctuary, will establish overall
administrative procedures for implementing this
plan. This will ensure that all management actions
are coordinated, consistent with long-term goals,
and undertaken effectively.

A broad administrative framework is outlined in

Scction 4. Imitiating operational procedures will

require the Tollowing tasks:

(1 Formalize roles and responsibilities;

[ Formalize lines of communication and ap-
proval;

[ Develop and agree on tentative schedule for
phasing tasks; and

L1 Assign specific tasks.

In the last three years of the five-year plan (Phase
2). a careful re-assessment of the situation will
take place in light of: (1) the experience gained
in actual management of the Sanctuary, and (2)
the priority given Looe Key's program with respect
to the National Marine Sanctuary program. The
future services, programs, and facilities will
continue o be based on the objectives (Section
1) and general puidelines (Section 4) but adapt-
¢d and scaled 1o future circumstances. Man-
agement actions for consideration for Phase 2 are
illustrated in Figure 9 and presented as part of
the guidelines which form the remainder of the
plan. Figures 9 and 10 present the concept lor
land-based development at the Permanent Sanc-
wary Headquarters.
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SECTION 4

Looe Key: Guidelines for
Continuing Program Management

1. OVERALL PROGRAM MANAGEMENT

The objectives and priorities for managing the
Sanctuary over the short term have been addressed
in the carlicr sections of this plan. Section 3 pro-
vides the actions required to initiate management
of the Sanctuary. 1t also offers a concept or image
of what Looe Key could become in the future.
Over the longer term. management of the Sanc-
wary will Tollow guidelines for basic, and ofien
recurring functions. The guidelines, as presented in
this section, will ensure that all actions under-
taken after Phase | continue to meet Sancluary
objectives and arc a step towards realizing the
long term plan for Looe Key,

Coordination will be essential 10 the successful
management of Looe Key. In addition o the Sanc-
twary Progrums Division and the Sanctuary Man-
ager, the Flonda Department of Nawral Resoure-
¢s and the U.S. Coast Guard will be key par-
ticipants in implementing this plan. A clear del-
inition of the duties and responsibilities of each
agency is imperative in a cooperative approach
10 management. Frequent liaison between the
Sanctuary Manager and each management agency
will be necessary to ensure a smooth .ldjuslmcm
to program growth.

Guidelines for continuing program management
are presented under five headings:

Resource Management

Recreational Management

Research Management

Interpretive Management; and
Administration,

cooaon

Phase | recommendations begin to address these
subject arcas. Once these are initiated and im-
mediate issues resolved, the task will be 10 pre-

pare operational plans for cach subject area. The
plans will articulate in greater detail the man-
agement actions, logistics, and schedules required
to maintain and operate the Sanctuary on a day-
to-day basis. The guidelines as presented here
are intended 0 help prepare the operational plans,
Periodic reviews must be made for cach subject
arca (o up-date both operational plans and guide-
lines (Sce Figure 11).

2. RESOURCE MANAGEMENT
(a) General Context for Management

The designation of Looe Key as a national marine
sanctuary brought national recognition 10 the value
of the coral reef resource. The first priority in
managing Looe Key is to formulate and deliver a
resource management program that focuses upon
the protection of the reef. This was stated in the
Final Environméntal Impact Swuatement for Looe
Key (Department of Commerce, 1980).

(b) Regulatory Management

Since designation, resource management has taken
the form of protective regulations and their
cnforcement. The Sanctuary designation doc-
ument, approved by the President on Junuary 16,
1981, first promulgated these regulations, ad-
dressing existing and potential problems of re-
source protection. The designation document:

0 Ildentified a list of activities that may be

regulated,

L1 Provided for emergency regulations; and
(1 Delined the relationship of the Sanciuary 10
other regulatory programs.

Regulations that are now in elfect and are directed
specilically at resource management are (13 CIR
Part Y37):

() A prohibition on the damaging or takmg of
matural Teatures, ncluding coral, invertebrates
{except for lobsters outside the Fore Reel)
and tropical lish,

LI A prohibition on anchoring on the coral witlun
the Fore Reef: the requirement 1o use mow -
ing buoys or anchorig arcas when these e
available: and a prohibinon on damaging
natural features with o vessel.

L3 A prolubition on wse of wire fish traps and
spearguns within the Sanctuary; lobster traps
are not allowed an the Fore Reet arca although
currently spiny lobster can be taken ehsewhere

- the Sanctuary .

L1 A probibition on removing or dani g any
historical or cultural resource, signs or
mirkers.

(1 A prohibition on discharging with the o
ception of lish or parts and chumming maten-
als; and cooling water from vessels; and, ceffiu-
ents from marine sanitation devices.

In addition to these regulations which are spe-
cific 1o the Sanctuary, the Gull of Mexico and
South Athantic Fishery Management Councils
have prepared mamagement plans tor the spim
lobster and reel fishes (the snapper-grouper com:
plex). Recreational and commercial lishing aciv
1y in the Sanctuary is carried out in accordance
with these plans (Gull of Mexico and South Atlan
tic Fishery Muanagement Councils, 1951 and
1982).



The Sanctuary Programs Division is responsible

for the regulatory management of the Sanctuary.

Fn this case. management consists of;

1 Assigning roles and responsibilities for sur-
veillance and enforeement:

F1 Monitoring the ceffectiveness of surveillance
and enforcement activities;

i1 Reviewing the effectiveness of existing reg-
nlations;

£ Considering and enacting new regulations only
where appropriate: and

P11 Identilving and providing for rescarch and
mformation services to support regulatory
nanagement.

Fhe THorida Department of Natural Resources
(DNR) s the main ageney involved in the en-
lorcement of regulations as outlined in a Memo-
randum of Understanding with the Sanctuary Pro-
prams Division {see Appendix 2). Florida Rang-
crs stationed at Bahia Honda State Recreation
Arca have been assigned additional day-to-day
responsibility Tor surveillance and enforcement
within the Sanctuary. The role of the Sanctuary
Manager as o mamtain close haison with all the
angers and the United States Coast Guard
(UISCGY Liaison may take the form of:

F1A reliable two-wav radio communication
between the Sanctuary Management and
cnforcement agencices:

P Regularly scheduled mecetings to review c¢i-
tations and warnings: and

1o Special training sessions with enforcement
officers to fimiliarize them with the intent
al the repulations, enlorcement practices,
public contact. and related aspects of Sanc-
Luary management.

A record of all warnings and citations will be
maintained by the Sanctuary Manager. Signifi-

cant violations may require immediate consul-
tation with the Sanctuary Programs Division. An
analysis of cmerging trends in violations will be
undcrtaken periodically by the Sanctuary Man-
ager and incorporated into his annual report to
the Sanctuary Programs Division. Bascd on this
analysis, the Sanctuary Manager may request
changes in patrolling and surveillance activitics.
These changes may be required as a result of shifts
in uscr bchavior, increased use, scasonal varia-
tions in use, new rescarch project locations, elc.

Changes in Sanctuary regulations will be con-
sidered primarily when rescarch and monitoring
clearly demonstrate that such changes will result
in the improved protection of the reef. Updating
cxisting rcgulations and/or cnacting new reg-
ulations will be consistent with fair trecatment of
all Sanctuary uscrs.

The most cffective measures in law enforcement
are preventive. It is therefore essential that visi-
tors to the reef be provided with complete and
casily understood information about regulations
and the reasons for them. Communication of sensi-
blc rules and regulations will be dirccted primarily
at access points on the mainland but will also be
undertaken in the Sanctuary (sce Interpretive
Management).

(c) Contingency Plans for Major Environmental
Accidents

The resources of Looc Key are susceptible to natu-
ral and human-related changes. Many of these
changes are gradual and can be detected only
through long-tcrm monitoring of various cnviron-
mental indicators. However, certain cataclysmic

changes could scriously impact resources and pres-
cnt scvere health and safety hazards. While acci-
dental cvents adjacent to or on the reefl cannot
be predicted, there is a need for a state of readi-
ness to-avoid unacceptable losscs and changes to
the resource.

In Scction 3. preparedness for contingencies such
as accidents involving hazardous cargoes and ship
groundings appcars as an urgent necd. The major
guidclines for the Sanctuary Programs Division
will be to monitor the current state of prepared-
ness as it rclates to the Sanctuary. Emergency
measures for alerting response teams in the event
of an accident and deploying cquipment rapidly
will be formulated and reviewed with all relevant
agencics. There may also be procedures for clos-
ing off the reel if an accident presents a health
or safety hazard for visitors.

(d) Preparation of an Operational Plan for Re-
source Management

The guidclines presented above offer basic di-
rections for managing resources within the Sanc-
tuary. The experience gained during the first few
years of management and the initial coordination
among the Sanctuary Programs Division and other
agencics will help further define these guidelines.
Oncc agreement has been reached, an operational
plan for resources management will be preparcd
that describes in detail regulatory procedures.
contingeney plans, schedules. and cooperative and
funding agreements in effect.
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L RECRFATIONAL MANAGEMENT
ta) General Contest for Management

People who visit Looe Key almost always par-
taipate in ane or several leisure time activities.
ho tact, recreation is the single most important
activity on the reel in terms of numbers of par-
ncipants, Management of recreational uses such
as diving. snorkeling. and sport fishing is there-
lore o priority

Recreational programs may be offered to people
who cannot actually visit Looe Key. Feasibility
studies undertaken during Phase | will establish
the seale ol tacilities that could be provided at
the Sanctuary Headquarters: These visitors have
needs quite dilferent from on-site visitors, They
are consequently given separile attention in the
plan.

thy Visitor Orientation

Recreational visitors would beneflit from an ori-
cotation to the Sanctuary prior (o a visit. The
information, whether piven verbally or through
panted matenials, should identify for cach visi-
tor the Tacilities and programs that are available.
Fhe activity anindividual decides to participate
m. and whether or not various facilities and pro-
prams are osed. will depend on a number of fac-
tors (e p . tme avatlable, party or family struc-
ture, weather conditions, cte.). With the appro-
prevte ndormation, the visitor can plan activities in
advance.

Ovientation for recreational asers will be avail-
able at boat Taunches. marinas, Bahia Honda State

Recreation Arca. and at landings used by com-
mercial dive boat operators. Oricntation will also
take place at a permancnt Sanctuary Head-
quarters, once a fcasibility study confirms the
scale and nature of the land-based development.
The suggested directions for visitor oricntation
are discussed further under “Interpretive Manage-
ment™.

{c) Visitor 11ealth and Safety

Navigation in offshore waters, boat/diver conges-
tion, and trolling (ishermen and divers represent
three potential hazards in the Sanctuary. Sudden
storms capable of overturning a small boat, lack
of skill in recognizing marine navigational mark-
crs, and opceration of boats close to snorkelers
and divers can cause serious accidents.

Safety can best be assured by providing accurate
and complete information (o the user with respect
to hazards i.c.. adequate navigation charts, sca
condition reports, and instructions on safe Sanctu-
ary use. Since most recreational boats are cquipped
with cither CB or UHF radios, Coast Guard,
Rangers, and the Sanctuary Manager will be
cquipped 1o communicate severe weather warn-
ings or receive distress calls. Aside from its other
functions, a stronger management presence in the
Sancturay will serve to discourage dangerous
recreational practices and provide for an im-
mediate response to emergencics.

A warning system and an emergency response plan
that designate the responsibilitics of various man-
agement agencics should be reviewed and updated
annually. Emergency procedures for accidents that
oceur in the Sanctuary will be developed in coop-

cration with local medical and hospital staff, and
with stalf who opcrate the NOAA hyperbaric
chamber on Kcey Biscayne. The Diving Accident
Management Manual (Department of Commcerce
and Florida Underwater Council. 1981) will be
uscd as a resource and training source.

Sca urchins, firc coral, and jellyfish present other
less severe hazards to underwater recreationists.
Sanctuary and DNR representatives present in
the Sanctuary will be trained and cquipped (o
handlc minor injuries.

(d) Activity Management in the Sanctuary

The recreational activities taking plice in the Fore
Reef will require ongoing management for two
recasons. First, it is in this arca that visitors may
damage the reefl. and sccond. where uses are con-
centrated the visitors arc liable to endanger cach
other or spoil recreational expericnces through
overcrowding. For these reasens glass-bottom boat
tours are not considered safe at Looc Key.

Facilities will be provided im the Sanctuary to
manage recrcational activitics and reduce po-
tential conflicts. This subject is addressed in Sec-
tion 3 of the plan and the initial action of installing
mooring buoys is prescribed as a solution. The
use of mooring buoys to prevent anchor damage
to the reel has the additional benefit of cnabling
the Sanctuary Manager to control boat density.

In the course of undertaking the resource map-
ping study and other bascline studices, acceplable
spacing standards for recreational vessels will be
considered. Such standards will be used as a start-
ing point to determine the number of mooring



buoys that could be instalted on the reef and their
placement.

Visitor satislaction surveys and carrying capacity
studics will provide a better understanding of
optimum usc levels. As this new information
becomes available, the upper limit of boats in
the vicinity of the Fore Reel may be adjusted by
controlling the number of mooring buoys.

Recreational management of hook and line fish-
ing is not anticipated over the long term since
this activity takes place outside the heavy use
arci. However, there appears to be i problem of
trolling within the Fore Reef arca resulting in a
sifety hazard for snorkelers and divers. This may
be an important use conflict o be addressed in
the near luture.

Monitoring use over time in the Sanctuary is an
important recreational management function. The
number of visitors, activities engaged in, length
of stay and other important factors will be record-
ed in a systematic manner through surveys. This
will enable the Sanctuary Programs Division w
deteet changes in activity patterns and preferenc-
¢s, and anticipate overuse problems.

Finally, since use of the Sanctuary for many will
be through the services of commercial dive boats,
the Sanctuary Manager will work closely with
the operators to ensure that their needs are under-
stood und taken into account in establishing recre-
ational management measures.

(¢) Recreational Management on the l.and Base

Feasibility studies during Phase | will examine
in detail potential programs for visitors who only
visit the fand base. Future recreation ninagement
may aim at providing pedestrian access around
the land base, suitable services, and interpretive
progriims.

(f) Preparation of an Operational Plan for
Recreational Management

An operational plan, similar to the one already
discussed Jor resource management, will be pre-
pared o present in detail the directions established
above. The plan will address such topics as the
placement, installation, and maintenance of the
movoring buoys, the maintenance program for
signage, and other orientation facilities.

4. RESEARCH MANAGEMENT
(a) General Context for Management

As a National Marine Sanctuary, Looe Key is
recognized as a marine resource of national sig-
nificance. The distinctive character of Looe Key,
its special features, and key management issues
outlined in carlicr sections clearly establish it as
an environmental benchmark Tor scientific re-
scarch related to the coral reel ccosystem and
sancluary management,

The SPD has established guidelines for research
in National Marioe Sanctuanes. Although gencne
in scope, they apply 1o Looe Key and establish
policies Tor rescarch as well as instenctions tor
peemit applications and for processing and eval-
uating applications. The guidelines are summa
rized below,

(b) Policies

As first general policy, rescarch ar Tooe Key will
be coordinated with research m other nearby conal
reet marine protected arcas such as Rey 1argo
National Marine Sanctuary. John Pennchamp
Coral Reet Stante Park, Biscanoe Natonal Pk,
and Fort Jelferson National Monument. This s
not to say that similar studies will not be wader-
taken in these areas, sinee there s olten value in
rephicating rescarch 1o confirm aesults and/or dil
ferences and similarities among reel systems. Y
there may be some rescireh projects undertihen
clsewhere that need not be repeated at Fooe Key.

A sceund policy consists of designing rescarch
projects at Looe Key to mahe elfective use ol the
most current rescarch being undertaken on shn-
ilar systems internationally.

A third general policy s that rescarch at | oo
Key will continue to focus on management issues
particalarly as they relate to the protection ol
signilicant resources. Studies 10 resolve imimedine
problems will have been intiated during Plise |
and will continue 10 take priority undil complet-
ed. Rescarch projects will be developed as pan
of the operational plan W answer questions iised
as new management practices and additional
resource nmusgenient aissues are identilicd



(1 A Framework for Research

Lhe lollowing diagram depicts broad calepories
ol vesearch and highlights overall priorities for
research at Looe Kev, Emphisis at Looe Key will
be on applicd biophysical and applied social re-
search thignre 120)

Applicd biophysical rescarch is aimed at analyzing
the resources of the reel in order to better under-
stand il capacity to sustain usce. In the course of
uadertaking this research, resources are used and
sometimes subject to impact depending on the
mature of the field procedures. Applied social
rescarch, on the other hand, is oriented to visi-
tors and potential visitors. 1t does not usually relate
to the resonrces directly, but it can affect the
gqualny ol the visitor experience. Guidelines for
namgmg rescarch are therefore required 1o ensure
that research activity s compatible with all Sanc-
tuary goals and objectives,

(h Priorities for Nanagement of Ongoing Research

Anyv presentation of the rescarch program must
he Hevible since it will require frequent up-dating
as new projects are added. others are completed.,
and thase ongoing proceed Trom phase to phase.

Within the broader concept of having rescarch
relate directly 1o current Sanctuary management
mwues, three basic directions for research are sug-
vested Tor Phase 1

Hhey are:

C1 Compiling a bascline picture of the Sanctu-
ary through o comprehensive resource map-
ping study and other related rescarch projects:

(1 Starting a relatively simple monitoring pro-
gram and investigating the possibility of morce
sophisticated programs; and,

O Conducting feasibility studics rclated 1o a
land-bascd visitor and administrative center.

Undoubtedly these projects will extend beyond
Phasc | and will retain a high priority until
completed.

Rescarch projects in the Tuture will continue to
build upon the foundations set down in Phase 1.
The following arc three groups of rescarch pro-
Jects which are being considered as high priori-
ty. because they relate to the issucs and manage-
ment questions identified in Section 2 of this plan.

Establishing a haseline inventory of the Sanctuary

For both applied biophysical and socio-cconomic

rescarch:

O Develop an casily stored and retricved biblio-
praphic reference system for rescarch litera-
ture related specifically to Looe Key but also
to coral reefls in general;

For applicd biophysical rescarch:

U Evaluate the bascline resource information
available on Looc Key. including that made
available through the mapping study. This is
to determine to what extent the broad bio-
togical structure of the reef system and pro-
cesses are understood and to identily basic
gaps in knowledge:

O Based on the gaps identified above, initiate
bascline studies on important Sanctuary re-
sources for which more detailed information
on distribution, abundance. and life history
is nceded for cffective Sanctuary minagement

(c.g.. rarc corals and fish specics). This will
include organisms that dominatc in biomass,
numbers or lrequency of occurrence. harvested
species: and

O Compilc a detailed environmental history of
L.ooe Key.

lFor applicd socio-cconomic rescarch:

O Conduct a bascline on-sitc uscr survey and
compilc available information on visitor ac-
tivitics. This will help establish the visitor
usc parameters for monitoring: and

O Conduct a bascline study on the socio-
cconomic role and impact of the Sanctuary,
determining cconomic and employment im-
pacts of various activitics (c.g.. fishing, div-
ing. and rescarch).,

Designing an effective nionitoring program for
the Sanctuary

For applicd biophysical rescarch:

O Study the ccological effects of physical dam-
age:;

O Continue to study the cffects of the spear-
fishing ban on sanctuary resources by moni-
toring coral reef fish populations:

Study the cffect of hook and line fishing on
community structure ol reef fishes:

(J  Monitoring of important physical variables
to determine seasonal and annual variability
in major accanographic and atmospheric fac-
tors: and

(3 To cnable placement of water quality moni-
toring stations and mooring buoys, a study
of circulation patterns within and around the
Sanctuary is needed.



Blophysical
Research

Basic: tor the general
advancement of science

Applled: tor improved
monitoring and manage-
ment of sanctuary
resources

Comprehensive baseline
inventory of significant
sanctuary rescurces

Historical
Research

Specific Research Type

Basic: for the general
increase in knowledge
of the past

Applied: for the pres-
ervation of cultural
resources

Examples of Research

Research circumstances
surrounding the wreck
of HMS Looe

Socio-economic
Research

Baslc: for the general
understanding of man's
behavior in the marine
environment

Applled: 10 increase
the quality of the
visitor experience

Design of a visitor use
monitoring program

General Research Category

Figure 12

A Framework for
Research at Looe Key



Lorapplied sacio-cconomic rescarch:
P Design o guantitative visitor monitaring pro-
grim.

Conducting feasibiline studies and relared
research on proposed management actions
and facilities

For apphied socto-cconomie rescarch:

ET Conduct am onshore reercational tourist survey
to deternine information nceds and interests
ol the different groups likely 1o use a Visitor
Center

As dor the other management lunctions, an operi-
nomal plan for research will be prepared which
preseuts an detatl the sequence and phasing of
tescarch projects, complete terms of reference,
tunding, and reporting requirements.

() Guidelines for Management of the Resecarch
Program

The potential to carry out interesting reascarch
projects at Tooe Key is almost limitless. For rea-
sons stated incarlier sections, requests for con-
ducting rescarch at Looe Kev will increase in the
tutare. To ensure that projects that are important,
relevamt, and retated 1o the achicvement of the
rescarch management objectives are placed in
thew proper context and given due priority, a pro-
cedure for evaluating, selecting and scheduling
pronity rescarch subject areas is needed.

The Sanctuary: Manager and the Sanctuary Pro-
prams Division, who hold the general management

amd co-ardination responsibility for Looe Key.

arc in the best position to manage rescarch. The
issucs and questions which could bencflit from
rescarch will be considered on an annual basis
and taken into account throughout the process
outlined below.

Annual Review of Research Program

Annual review of rescarch needs at Looe Key will
involve the Sanctuary Programs Division, the
Sanctuary Manager. scientific members of the

Management Advisory Group, and possibly other

scientists knowledgeable of Looc Key. In the

course of identifying priority research arcas. the
following factors will be considered:

L1 Immediate and evolving management issucs
that could benefit or be resolved through
directed research;

I'1 Achicvements of rescarch in progress or
recently completed:

L] Immediacy of nced and environmental con-
sequence (i.c.. is Looc Key the best place to
conduct the study? Will it result in user con-
flicts?): and

[l Funding considerations.

Proposals for Research

The Sanctuary Programs Division supports re-
scarch that addresses management issucs. Re-
scarch prioritics are identified in sanctuary Man-
agement Plans. Instructions for preparing and
submitting proposals are available from the SPD.

FFunding for studics is normally provided through a
competitive process whereby Requests for Propos-
als are announced in the Commerce Business Daily
and this procedure will also be used for funding

0og o o

management-oricnted research at Looc Key.
Howcver, unsolicited proposals of outstanding
merit will also be considered. In addition, the
Sanctuary Programs Division will conduct internal
rescarch with the Sanctuary Manager and his staff
as well as through cooperative arrangements with
other federal agencies and State government.

The Sanctuary Programs Division will also rcccive
proposals requesting rescarch permits. When pro-
posals include activitics that arc prohibited by
sanctuary regulations, it may be determined that
all or part of the activity should be conducted
outside of the Sanctuary.

Proposal Processing and Evaluation

Proposals will be reviewed by recognized scien-
tists and rescarch managers as described above.
Bric(ly. the criteria considered include:

Relevance or importance of the rescarch to
Sanctuary management;

Scientific or educational merits of the re-
scarch:

Rescarch performance;

Technical approach; and

Environmental conscquences.

The Sanctuary Programs Division will issuc final
approval of rescarch projects. Awards will be pro-
vided through grants, contracts, and cooperative
agreements.

Project Tracking and Product Evaluation

The Sanctuary Programs Division and the Sanctu-
ary Manager will monitor performance of the con-
tractor. Progress reports and final reports will



7. Underwaier research in the Sunctuary

be required as well as conformance o schedules
outlined under the terms of the contract. Final
reports will alse be reviewed by recognized sci-
entists and resource nuanagers. Outstanding pro-
jects may be published by the Sanctuary Programs
Division in its Technical Report Series. The Sane-
wary Programs Division is implementing a com-
puterized project tracking system 1o facilitate
namgesiient ol rescarch programs.

Sanctuury Programs Division File

The Sanctuary Manager will also keep records
of all research underway, sites in use, equipment
being used on site, requency of rescarchers vis-
its, and progress o date. fu will be helplul 10 sum-
marize this information in the form ol a Large
wall mounted airphoto upon which locations of
rescarch projects can be marked with pins, the
name ol the rescarcher, and his or her elephone
number.

th Preparation of an Operational Plan for Research
Management

An operational plan bor wescanch wall be prepared
carly in Phase 1. The plun wall include detaihed
projects to be undertahen, therr level of prioniy .
funding tnd logishical requirements, and an expla
mation of how resulis will be formatted for man
agement use.

S.INTERPRETIVE MANAGEMENT
(a) General Context for Management

I Leue Key Natonal Manne Sanctwary i 1o pro
vide o meanmnglul experience o a wide public,
the imerpretive program muost offer o range ol
opportunities suited o the resonrees and nterests
ol many potential visttors. A balanced and var-
icd approach 1o nterpretation can bring enhanced
understanding and apprecistion ol the coral reel
environment (James Dobbin Associates, 1950)
Increased pubhic support s essennal 1o the achic-
vement ol resource |'I'nll:-:linll l_'(l;l‘.\ over the l\lllg
ternr. Fhis arca ol oamagement s theretore dealt
with in some detail.

ib) Interpretive Opportunities

Opportunities Tor anterpretne programs al | oo
Key Gall into three categories: those to be pra
vided on the reel asell those that could be ollered
on the miankind Kevs nearby, and those disaens
inated within the broader region (e . entension
SCIVICES)
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<) Interpretive Themes and Messages

The mamsgement objectives tor iterpretation are
preseated i Scetion Lo The basic categories of
imformation to be conveyed 10 1the public, or
mterpretive themes Tor the Sanctuary, are s

follows:

(Y Onentation:

I Resources:

I Sanctaary ningement; and
P10 Narine issues.

Interpretive messapges e specilic topics or ideis
that illustrane o theme, The messages considered
Most IMPortt 1o Sanchesiry. visilors ire uiswers
1o those obvious gquestions that come to mnd lor
nany vesitors Nt all questions can be anticipated
stnce they will vary considerably with the back-

ground, shlls, and Bomiliarity with the coral reel

cvironment ol the imdividual visitors. Yet there
are some reanrrmg questions that can be wdentitied
at this ume. Messages rehiting W cch basic theme

dre

presented below.

Orientation Messages

Where is Looe Key National Marine Sanc-
tary Jocated and how can 1 get there? How
will | recognize it once on the water?

What can | expect 1o do and see there?

How can | do so safely? How are diving con-
ditions out there today?

Hlow can | get more infornution about the
reel”

Revource Messages

Wiy s the Fore Reel located where it is and

not turther out or Ccloser 1o shore?

[ What determines the structure and Tunction
of what | see? e, Why does it have a spur
and groove structure?

(1 Wi are the relationships of the ollshore
Reel Tract and the Florida Keys?

E1 Why are there so many ditTerent 1ypes of Tish
on the reel?

Sanctuary Munagement Messages

FEWhy s Looe Key o “National™ Marine Sane-

tuary?

How did it become asanctuary?

What dees sunctuary statas really, men? e, i

it really o Csanctoany ™ or does resource ha-

vesting Lake place?

T What has suoctuary status achieved for Looe
hey!

LA there acnive rescarceh progriams at the
Sanctuary”!

L1 How do the mooring. buoys improve conditions
on the Reel”?

Muarine Issne Messages

£ Why are spearlishing, sport and commercial
lobstering banned in the Fore Reel”

LT How important are commercial Tishing and
lobstering in the local economy? How are these
activities carried out? What is done 10 man-
ape these lisheries?

L1 Are there any potential threms 1o the Sane-
tuary and what precautions have been taken
to plan for such poreatial impacis?

Clearly. the fevel of detail with swhich these ques-
vons gt amswered will depend on the “media

device” selected 10 cony the message Lor evnn
ple. Jess detnl swall be proveded wy a0 brochuie g
i shde show or aneestnbn

In developing the mterpretne naternals, mics g
are not dealt with separatel. bat vather aie lihed

together as

Ustory hines” Good story binee

whether used 1o design o taom an exbubat o
shide show. help orgameze the mtarmation heng
cammunicated o ol sequence Visitons uen
allv: find 0 casier o remember a stony-Line than

spedihic messapes

AL Tooe Rey Navonal Manine Sanctany, v
tor's anderstanding ol the Sanctway can
sproved Dy presenting ahe Sanctin acconding 1o
the magor potts s cvoluton Fonr story L
have been wdentilicd o dlostiate the Sanciuan
matunnal hnstory as follows

Growth ol the coral dech o race against e
g s evels.

Anwemergent ko,

ACNatwonal Manne Sanctuany
tocdany 2,

Possible tomorrons
tuary .

I voe Ko

the benelits ol g Sam

The messapes histed carher can be woven o
these storv-hines i g meamngtal vet cater b
ing way. Fhe stors-Lines are sherched below

Growth ot the Corat Rect

I Rau o [FQTINTRY:

l\'l\lllu Sea ervels

Fhe haghly specihe emvironmenial comh
tons Tor coral growth tadeguate sunlieda
wari emperatures and clear watan),
Goeologeal hustory ol the Plonnda Reet
and 1he Revs:



o The stracture of the Fore Reel: spurs and
grooves an optimal orientation for growth;

Gl nstory and changes in sea level; and
Fechmgues for discovenng T ooe Kev's past.

b Loereent Aer

=

S Hects of storms on the Reel Tract: a mecha-
s Tor coral distribution;

~UoStructure of the Reel Plat: the “mini™ lee
\ree.

o Discovery of Looe Kev: Survival at Sea!

P The cultural istory of the Torida Keys:

S Navagation skills required offshore:;
Potential benelits/hazards of the lorida cur-
rent: and,

P Reltionship of the Reef Traet 1o the kindward
hevs nimgrove colonization’

I Navonal Marine Sanctuary: Looe Rev Today

CHeats of visitors on conal reels from anchor
ditmape, souvenir collecting, spearlishing, and
spont lobstering:

U el vields of marime sesourees in the Keys;

CONonsconsumphive user an enjovable alter-

v

Hhe sastem ol National AMarine Sanctuaries:
and

Sanciuary rescarchs o management orien-
Lation

Possible Lonorraw s The Beaelite of 4 Samctuary

Tmproved understanding of man’s effect on
the coral reel environment:
Benelits to commercial activities: protected

habitats and sustained yiclds;
[T Greater knowledge of species life cycle and
habitat requirements:
[T Program development: introducing people
to the offshore;
Improvements in the Sanctuary: and,
Continual evolution of the Reel Tract: sand
transport, hurricancs, and cold kills.

The above are just a few of many story-lines to
be developed for interpretive documents and
facilities for Looc Key. Another perhaps simpler
story-line would be to use the Resource Man-
agement Units 1o organize much of the information
to be conveved to visitors. The habitat puidebook
discussed for Phase | and other puidebooks are
examples of interpretive materials that could be
structured according 1o these uvnits.

{d) Interpretive Programs

Interpretation related 1o the Sanctuary will consist

of three distinet sets of programs:

L1 On-site programs aimed at recreational users
in the Sanctuary proper:

L1 Land-based programs aimed at “‘vicarious™
users  that is an interested public visiting
the Sanctuary eadguarters with the intention
of lcarning more about Looe Key but with-
out actually going out there: and

11 Land-based programs aimed at “extension
audiences™  that is individuals and groups
with an interest in Looe Key but not likely to
visit the Sanctuary or the Headquarters o
learn about the arca (and which therefore
require an “outreach™ or extension service).

[}

The interpretive needs of the 3 major audicnces
lor interpretation are summarized in Tables 4-6.

Interpretive materials and facilities can be devel-
oped for use in all three programs. For example,
the orientation brachure and poster 0 be designed
and distributed during Phase 1 can be incorporated
into both water-based and land-based interpretive
programs. The descriptions below focus on the
three programs separately.

On-site Programs

On-site interpretation at Looe Key will be ini-
tiated during Phase | with: (1) the development
ol a habitat guidebook for use on the reel: (2)
training ol surveilkinee personnel 10 provide some
intrepretive contact: and (1) collaboration with
commercial dive boat operators in developing
matcrials and pretour talks to be provided on
commercial vessels during trips out to the Reef.

Scveral options were considered for expanding
on-sitc opcerations in future phases. Stalioning
an interpretive vessel on the Reel was considered
as an option. It was not pursued however, because
of possible duplication with facilitics provided
al the land-based Sanctuary Headquarters. An
additional vessel also could interfere with the
recreational cxperience of visitors in the Fore Reefl
arcat.

In Tact, an important guideline for Tuture programs
is that new materials and Tacilities Tor on-site
nterpretation should not interfere with the quality
ol the visit of recreational users. As mentioned
carlier. the arca of prime interest (the Fore Reef) is
sosmall and uses are so concentrated during peak
periods that oo many interpretive Tacilities would
only~add 10 the overcrowding and cause additional
conflicis,



TABLE 4:

[ A FOTTTN
Potennal
Nanvian
N osttens Lid
Nadatoming .
Pubhic)

2. luonmg i

Boateas (el
and
Mot hoats

,‘, N B
Sunthelers

INFORMA HON NEEDS
FOR ORIENTATION:

Ay be asare Sancthiarn eainis

at baoe Rey bt wall not know low
1o locate ol or what they mgght do
theie:

Need basic antornion nchiding
aphians for vissing S.IIIL'luill)l

Nt Bikedy to be avare of sateny
and navigation concens

kel anare ol Sanctuany
throngh ward of mouth or
wavigational charts, not as
tamfen with sepulations:
Potentnad dovers and snarhelens

Mare wl varab reel areis throngh
Ierature et s the 1 londa
Rovss My ar may nat be fannbag
with Tooe ey NMS,

Same capable ol locatng seel
mdependently D most unasare of
salety mavagation concerns and

Interpretise Needs and Opportunities for Recreational Users

INFORMATION NEEDS FOR
UNDERSTANDING RESOURCES, ISSUES,
AND PROGRANM:

Laonbiar with coral reels through
readimg, TV ete. but have aever
visited Tirst hand;

Open o presentation which
vaptures beauty, color and com-
plenty of Looe key

May not pereeive Sancluary
as speciad or dilTerent;
Somie interests i specifics
on reel resources ¢ how
dues at relate to other
sections ol the reel tract

Very imterested o undenstuding
reet resources and Nanctuary
program i.e., where else can |
enjoy a silar manine
caviramment”? and what have |
really seen?

SPOTENTIAL CONLAC
SIRATRGIEN:

Pre-tepy mormation paschaees
Permndicals (espectalhh el
pubhications

Erestuiativny peaints aaied stogeneis
Cp State Parks natels, servic
venlers, cl .

Hhighw.ayv oncotated wlornatien
centens de g Chambers ol

ol Commeree

ANancinany

A supply and serviee
shatons (e . ks,
Speaihie lieeatane vn
hovs  addiessing
rectcational boaters,

Seohan o ourisis - b pree
top, dunmg top ar stopovers

and o other acnvy centres,
State Pashsand Rev Farpo NS
arcadeal comtact pomits,

Winte enroute W the Sanctan

regnbations
4. Prolicient FE Bhighly aware of reet areas and I Lakely have bachgronnd in I Pee-top anformiion b cither

Siorhelers niy hiave visited previousiy: other nurine arcis; spectal pubhicatwns, mpamzed
and UE Mot are capable of navigating ) Intent on underwater eapernience; RISUPS OF PECYVIDUS VinHes,
Scubus Phvens o reel and receping ta lughly recepuve 1o and focused I In Revs, pather nbomtion fom

salety and regulatory coneerns on specifios ol sport dive shaps. cqupmient rental.

and reel conditions. othier enthustasts, and stopan e
prunis,
Iabsrrecepive entoute 1w

s, Sty b
bashermen

Many are repular visitors

tar hevs residents)

tannlae wab the arca,

Larst time visituars unawaie ol
loval conditions and ol Sanciuan

Interest i Sanctvary probably

AU BT\

Fhose unbanistar wath heys gl
appreciate 4 (sh habita
correlition and background on
local Tishing practices

slictuanes

Pretap alaronatem abtuned
Tron sponas schited peredicals
Mo, boat Lasnches ad athes
bBoating seiviee ventess,

Lash camps, State Parks provate
Ganpgronnds el amd e,

e - s - e e - . ——n .

CImtcepretise contacts for some tecrettenal wser growps will be wadertaken theough hecal oganizations such ax Chambers of Commerce sather than divecthy Iy the Sanctuany Proveanmes Dicig o
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TABLE 6: Interpretive Needs and Opportunities for Extension Audiences

RELATIONSHIP 10
LOOE KEY NMS:

INFORMATION
NEEDS:

POTENTIAL CONIAC L
SIRATYE S

I GESNERA FE Consists of potentiad visitors and [T Background on special antributes
L3I others with interest in marine of Looe Key NMS and the benelits
FesaUrees, provided by Sanctuary sialus,
t1 Represents potential national

support fur Sanctuary progrism.

Need exists to understand
scientific basis for Sunctuary
regulations and relationships 10
local issues. :

2 LOCA |
CONMMUNITY

NMany are represenmted in various [
VISHOE groups;
Second home and retirement
communities are i barge and
- receptive audience:
hevs and greater Miamiitrea in
poneriad are very marine oriented.

oAabhvoe ey
GROU PN

Receplive to positive accomplish-
ments ol Sanctuary mapgement
amd nceds for further lubbying and
conservation ¢llorls;

Orzantzations supportmg the {
Nanciary areadenthied i the

Fial 1 nsronmentad Impact State-

mem e p . Hlonda Gnderwater

Caunal. the Audutum Sociery; 1) Balance between use and conserva-
S Cansists o argamzations which tion practiced at Looe Key NMS;
cadorse goabs sympathietic o 1he (] For many members, salisficd to
Navonal Manne Sanciuiry Program. hnow Sunctuary exisls.
4 5P0CIN U1 Membership acts o afTect changes [} Rationale tor Sanctuary management
INFERDSI n public policy and attitudes activities and pusitions, vis-a-
GROLU PN around i single psue or aclivity; vis special interest;
L1 My be opposed or in favor of (1 Positive accomplishments of

Saunctuary status,

Li I xamples include the
Lower Keys Chapier of Organized
Flonda Fishermen (OFF jand the Keys
Assocition of Dive Operators (KADO),

balapeed program.

S, OTHER F1 Most importan agencies w SPPD are L) Acivities encouraged or
GOMVERNMENG these who will be in contact with prohibited by Sanctuary management:
AGENCH S public aboul manne activities in (1 Level of enforcement activitics and

the Keys; resulls;
[t Represent patential support and 1) Ways in which agency can assist

promotion of Sanciuary activities SancuEry mamnagenicent.

St et e contacts or sone ctensiont aadicnces will be undertaben through tocal and regional organezarrons ratler than directly by the

Contact throngh gencial terest
articles i mitioml ngrazines:
Waord of mouth from tiends win
tve vacahoned m Ko

Presentations 1o conmuaity Fooups
and schoals that empliasize
benelits from wise use of marine
TUNMMICCN,

tollow-up intormston can be
provided though local press amd
radho.

Orgamzations supporhing
identilicd m VIS,

Uipdates on Sanciuan activities
citn be pranted in socieny
publications,

Interested in speakers amd
presentittions on Fooe Rey NN

Will establish contiet with SPD.
DNR aud Sanctnany management
about special necds:

Can be addressed by hnos ledgeable
speakers on key aspevts o iy
presenbialion v Nanctieey

Lipdates on Sanctoany awinities
preseanted i newskenter, aml
suiirized i osociey publivations,
Speahers and presentation on
Sanctuwary develupiment weloonwe .t
conlerences and mcetimgs

Settictaeary Prongranes ivvion



Fhe magen components of the onssite interpretive

propeam alter is initiation in Phase 1 will be:

ti The development of puidebooks (in addition
1o the habitat gaidebook discnssed for Phase
1y for use by Sanctuary visitors to identify
al Tearn more about the behavior of the more
prominent coral reel life groups (e.g.. sponges);

1 Provision of Lhimited personal services by
Rangers on the enforcement vessel who would
be available (o answer questions. During the
very low use peniods (weekdays during the
winter). enlorcement stafl with prior train-
mp conld be used to provide some interpretive
vonlact. Onssite interpreters should be trained
to explim to inquining snorkelers and divers
the type and reason for on-gomng rescarch
projects in the Sanctuary. They should also
be prepaared to answer a wide range of ques-
tons abont the program, and the resources
hemy protected: and
Developing coonperative programs with com-
merentl dive boat operators, Such programs
would inclnde: (1) working sessions to review
and discuss the interpretive materials to be
distributed by operators; (2) agreements to
have Sanctuary Interpreters on hoard lor spe-
cutl groups: and () meetings 1o discuss new
mterpretive malerials for use by visitors,

Fand Based Programm

Bahia Honda State Recreation Arca An
il Pubhic Information Focal Point.

Outdoor display panels i Bahia Flonda will pres-
ent basic information on the inlerpretive messages.
Orncntation. Sanctuary resonrces, the National
Manme Sanctuary Program, and overview infor-
mation on narine issues will be emphasized.

11 The Sanctuary Headquarters: Initial Develop-
ment.

In the carly stages of its development, the Sanc-
tary Headquarters will be a relatively small facil-
ity. A large proportion of the space available will
be devoted to administrative functions (c.g.. Sanc-
tuary Manager’s office, staff room, meeting room,
storage). There will be some space allacated to
interpretation. A room could serve as a general
information arca. Brochures and other materials
will be distributed at a counter. Permancent exhib-
its such as the large-scale air photo of Looe Key
and a 3-dimensional model of the recl will rep-
resent the major interpretive devices in the in-
Tormation area, provided funding is available.

L1 The Sanctuary Headquarters: Full Pevelop-
ment.

The architecturil design of the Sanctuary Head-
quarters in Phase 2 will have inherent in it a fexi-
bility or “‘opcen-endedness™ which will allow
change and expansion in an casy and comprehen-
sive way. In time, the Sanctuary llcadquarters
will expand 10 provide more space for interpre-
tation, and could cventually become a full-scale
visitor and administrative center.

The Headguarters will provide an introduction
and basic orientation to the Sanctuary, allow over-
all appreciation of significant resources and
*puide™ visitors through an expericnce not unlike
being on the reef itsell.

The story-lines described carlier could be used
to design a series of interpretive display arcas or
rooms. An centire room or arca could be devoted
10 cach story-line and could be equipped for an
audio-visual presentation on various (opics.

Synchronized slide shows, video films, and sound
devices could be used to present to visitors spe-
cific resources, coral reel processes, and special
rescarch projects. For example, coring samples
which have been used o determine changes in
the structure and growth of Looce Key (schlero-
chronology) could be exhibited to illustrate the
history of the reef (Shinn et al., 1981). Onc such
corc (known as the “Bicentennial core™) provides a
unique record of major weather cvents in the arca
(1tudson, 1982: pers. comm.). Hands-on devices
and instruments reporting on “real time™ Sanc-
tuary conditions may also be of considerable
interest 1o visitors.

An important concept underiving the interpretive
design of the center will be 1o expose visitors o
the features and processes of the reel. The vari-
ous displays will be carcflully designed around
the concept of being underwater. Sounds, light,
and color will be used 1o reproduce the outstanding
recreational experience of Looe Key: giving visi-
tors a sncak preview of the range of activities
and sights offered by the arca.

Another important aspect to the interpretive
design of the Center will be to make effective
usc of the panoramic nature of the site. An ob-
servation deck will be designed to offer the visi-
tors an outstanding view of the occan, the ships.
and pleasurc boats cruising by.

Exitension Programn

Extension groups include organizations and in-
dividuals who may not visit the Looe Key National
Marine Sanctuary and the Headgquarters but who
are interested and/or could bencelit from know-
ledge of the arca. Mdentification of extension



groups is a critical step in the development of
olf-site interpretation and outreach programs.

Extension groups can be broadly categorized as

follows:

0 A general public consisting of individuals
visiing marine-related lacilities outside the
Sanctuary (e.p.. Planet Ocean, Key West
Aquarium, John Pennckamp Coral Reel State
Park Visitor Center);

[ The local community;

O Special interest groups such as sportsmen’s
groups, nature proups (Florida Audubon Soci-
cty), educational organizations; concession-
naires and suppliers (o recreationitl users; ind

(O Other government agencices.

In the carly years of program development at Looe
Key National Marine Sanctuary, it is recom-
mended that attention be directed primarily
towitrds on-site programs for Sanciluary visi-
tors. Extension groups would become more im-
portant for program support if the Sanctuary
Headqguarters and related facilities were 0 assume
greater visibility.

An carly thrust in the extension program will be
1o contact directly officials in the local commu-
nities of the Keys. The aim will be 0 inform them
of the availability of Sanctuary materials and 10
establish contacts with education, fishing, tour-
ism, and industry representatives, Additional tasks
will include supplying schools and colleges with
interpretive materials and providing advice (upon
request) s o how the Sanctuary can be incor-
porated into the curriculum through ficld trips
and special projects.

Keeping extension groups informed about current
cvents in the program will be done by:

(1 Developing and circulating a Sanctuary news-
letter or a regional newsletier produced jointly
with Key Largo:

(3 Providing an update on the program in local

. hewspapers and newsletters; and

U Making presentations at major conferences

and seminars in the Miami arca.

There are excellent facilities in the Miami arca
where spiace could be made available for Sanc-
tuary Programs Division temporary exhibits, and
other presemations. A survey will be undertaken
ol the interest and advantages of making the
exhibit materials available.

An opportunity which deserves special attention
in the Tuture is the possibility of developing video
presentations, exhibits, slide shows, and films
resulting from rescarch conducted in the Sanc-
tuary. These could be made available o high
schools and universities with o marine studies pro-
gram. Another opportunity would be to develop
a high quality film interpreting both Looe Key,
Key Largo and possibly Gray's Reel (Sanctuar-
ics in the south-cast Atlantic Region) which could
be shown at major facilities such as Planet Ocean,

(¢) Preparation of an Operational Plan for
Interpretive Management

An operational plan will be prepared to present
in detail the materials and other media o be devel-
oped, schedules for design and distribution, and
funding requirements.

6. ADMINISTRATION
() General Context for Management

Manigement of the Looe Key National Mare
Sancluary comnsists ol {our recurring Tunctions
FESOUICEs  NKIZCIENE, Tecrealion nunagement.
rescarch, and interpretation. A Tilth funcion
administration —is an aspect that oversees all otlier
functions since a1 establishes wha is respunsible
for tmplementing the specilic programs. 1 he
administrative framework also ensures that all
management functions are coordinated.

(b Overall Nanagement Roles

The agency responsible for overall management
of Looe Key s the Sanctuary Progruns Division,
NOAA. As such, it assumes the responsibifin
for implementing this pko The Division has dele
gated o management role and specific responsi-
bifities 10 the Florida Depurtment of Natural
Resources. General roles and responsibilities for
cach agency are as follows (see Figure 12):

Sanctuary Programs Divivion

The National Marine Sanctuary Program is ad-
ministered through the Sanctuary Programs D
sion (SPD) within the Ofice of Ocean and Coastal
Resource Management of the National Oceanme
and Atmospheric Admmnisinion (NOAA)Y, LS
Department of Commeree,

NOANS Sanctuary Programs Diosion has overld
responsibility for mamaging Looe ey Natonal
Marine Sunctuary, but delepates certian onsiie



management and surveillanee/enforcement re-
spemsibilities o state and other federal agencices.
The SPD develops in collaboration with the Sanc-
twary. Manager and the Florida Department of
Natural Resources a detailed annual budget for
cach facility and program setting ont expenditures
bor program development, operating costs, and
staffing. Prioritics for development both annually
and over a S-vear period are to be established by
the Sanctuary: Programs Division in the opera-
tomal plan.

Fhe Sanctuary Manager represents the Sanctu-
ary Program o the Plorida Keys region. Specific
responsibilities ol the Sanctuary Manager are
lughlighted Later in this scetion. The Sanciluary
Manager's office s currently located at Bahia
Honda State Recreation Arca.

Horida Department of Natural Resources

NOAA's Sanctuary Programs Division has a
Cooperative Agreement with the Florida Depart-
ment of Natural Resources. Recreation and Parks,
Burcau of Environmental Land Management
{Appendin 2). This agreement provides for on-site
coordination ol resource protection, recreation
namagement, researche and interpretive activities,
tn addition. DNR Rangers enforce all applica-
ble federal regulations pertaining to 1.ooe Key.

Fhe Sanctuary Programs Division will collabo-
vate with other agencies and enter into addition-
al covperative agreements as required i the course
ol implementing this plan. A Management Advi-
sory Group (MAG) will also provide a mechanism
lor public representation and input in the man-
agement process. The general role of this group
s follows:

Management Advisory Group (MAG)

The Management Advisory Group will not perform
4 management role in a direct manner but will
provide for cffective continuing public partici-
pation and cnsurc communication among all users
and interest groups involved with the Sanctuary.
Mcmbership in the MAG will be drawn from
rescarch and educational institutions, government
agencies, and local citizen groups which cxpress
an interest in participating. Typical of the kinds
of interest that might be represented on the MAG
arc: The Organized Fishermen of Florida (OFF),
Keys Association of Dive Boat Operators (KADO),
Newfound Harbor Marine Institute (NHMI),
South Atlantic and Gull of Mexico Fisheries Man-
agement Councils, Monroe County Board of
Commissioners, Florida Department of Natural
Resources (DNR), U.S. Coast Guard and univer-
sitics which arc carrying oul rescarch at Looe
Key.

A method for sclecting members of MAG and
terms of reference for its operation will be devel-
oped carly after initiation of Phasc 1. The criteria
for cstablishing the MAG should be in place within
six_ months of the adoption of this plan. As many
groups as possible which have indicated an interest
in Looc Key before, during, and after designa-
tion as a Marine Sanctuary will be contacted by
the Sanctuary Manager during the process of
cstablishing the MAG. NOAA's Sanctuary Pro-
grams Division will make the final dccision on
membership on the MAG.

(c) Resource Management: Roles and
Responsibilities

Sanctuary Programs Division

1. Reviews periodic summaries of survcillance
and cnforcement activitics. Reviews annual
reports on the cffectiveness of Sanctuary
regulations:;

2. Provides for lecgal support as nceded for
enforcement and prosccution of violations;

3. Reviews Sanctuary policy on survcillance and
enforcement of regulations with Sanctuary
Manager. Jointly with the Florida Burcau of
Environmental Land Management (DNR)
establishes policy to be followed in survcil-
lance and enforcement activitics:

4. Provides assistance and support from feder-
al sources in the event of a major cnviron-
mental emergency threatening the Sanctuary;

S. Reviews progress towards management ob-
jectives with the Sanctuary Manager and the
DNR Burcau of Environmental Land Man-
agement: and

6. Dcvclops in collaboration with DNR an op-
crational plan for resource management.

Sanctuary Manager’s Office

. lmplements Management Plan recommen-
dations for resource management;

2. Reviews in consultation with Bahia llonda
officials surveillance and enforcement pro-
cedures for Sanctuary regulations in consulta-
tion with Sanctuary Programs Division. Im-
plements enforcement policy:

3. Participates with the Superintendent of the

Bahia Honda State Recreation Arca in the

sclection of Department of Natural Resourees
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Sanctuary Programs Divislon
NOAA
of Natural Resources Manager Management
Bureau of Environmental Looe Key Advisory
Land Menagement and National Marine Group
State Recreation Area Sanctuary
Surveillance and Sanctuary Sanctual
ry
Enfor&n::m gce?::‘t"g:‘ Interpreter

Figure 13
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0.

Rangers (or surveillance. Fstablishes sur-
verllinee and ealorcement training programs;
Oversees scheduling for surveillance and
perodically reviews reports on enforcement
activities;

Responds as needed (o requests Tor assistanee
from surveillance officers;

Coordimates Sanctuary response in the event of
an cnvironmental emergeney threatening
SanCtary resources;

Prepares emergency responpse training pro-
grams lor Sanctuary stadl:

Reports o the Sanctuary Programs Division
and BEEM on o regular basis (or as soon as
pracucal in the event of environmental cmer-
gency or major violihion of Sanctuary regu-
fations) by means ol quarterly reports sub-
mitted on sarveillanee and enforcement ac-
tvities and annually on effectiveness of Sanc-
tary repulations: and

Determines annual milestones towards man-
apement objectives for resource protection,
cvaluates past progress on an annual basis,
and assists the Sanctuary Programs Division
i the development of an operational plan for
FesoUree manigement.

Horida Deparimem of Natural Resources

Provides active enforcement presence through
DNR Rangers based i Bahia Honda State
Recreation Arca (Conperative Agreements).
Rangers will veport to the Sanctuary Man-
ager while onactive enforcement duty:

Assists e providimg: special interpretive train-
g for manne surveillbinee and enforcement
activities through the Flonda Recreation and
Parks Division, and

Provides assistiance and support from state

sources as available in the event of major envi-
ronmental emergencics in the Sanctuary.

(d) Recreation Management: Roles and

Responsibilities

Sauctuary Programs Division

Reviews and approves annual budgets flor
Sanctuary programs and services;

Reviews and approves final plans and ar-
rangements for facilitics and programs pre-
sented by the Sanctuary Manager: and
Reviews progress toward recreation man-
agement objectives with the Sanctuary Man-
ager and BELM.

Sanctuary Manager’s Office

Implements Management Plan reccommen-
dations for recreation programs, services, and
facilities. Specifically. the Sanctuary Man-
ager:

* (versees the location, design, and instal-
lation of recreational facilitics such as the
mooring buoys:

* Oversees or carrics out feasibility studics
for Sunctuary Headquarters:

Maintains records of Sanctuary visitors and

carrics out studies to establish profiles, prefer-

ences, and projections of major visitor groups:

Provides for cffective two-wiay communica-

tions between the other agencics and the

Sanctuary Manager's Office at Bahia 1onda

State Recereation Arca;

Formulates a policy and procedures for Sanc-

tuary persannel 1o respond in the event of

personal injurics and accidents to Sanctuary
visitors;

Provides liaison between Sanctuary programs
and local interests in Looc Key National
Marine Sanctuary. For instance. establishes
cffective communication with private dive
boat operators who frequently use the Sanc-
tuary and inform them of Sanctuary policies
on transportation, public safety. ctc.: and
Determines annual milestones towards achiev-
ing management objectives for recreation
management, reviews progress yearly, and
develops the operational plan for recreation
management dealing with the logistics and
scheduling of major activitics such as the
placement of mooring buoys.

Florida Department of Natural Resources

1.

Lad

&

&

N

Provides advice on the location of the Sanc-
tuary display arca at Bahia Honda:

Provides for upkecp and maintenance of the
display:

Provides mooring space for surveillance boats;
Assists in the distribution of information on
the Sanctuary. ¢.g.. brochures. ctc; and
Provides trained cnforcement officers to
conduct surveillance in the sanctuary.

(c) Interpretive Management: Roles and

Responsibilities

Sanctuary Programs Division

Specilic responsibilities for the Sanctuary Pro-
grams Division with respecet to interpretation and
cducation are as follows:



Reviews and gives linal approval of the annual
progress report for Sanctuary interpreta-
tion, monitoring progress toward management
objectives;

Approves the annual budget and lunding for
interpretive programs and lacilities;

Reviews and gives final approval of design
concepts for interpretive materials, exhibits,
and other media; .

Collaborates and negotiates with federal and
state agencies for the development of pro-
grams, and cost-shuaring agreements; and
Administers major _contracts for the devel-
opment of interpretive materials and lacilities.

Sancruary Manager’s Office

2.

7.

Prepiares an operational plan lor interpre-
Lation;

Initiates those programs listed under the
interpretive strategy approved by Sanctuary
Programs Division;

Reviews the design and oversees the devel-
opment of interpretive materials and lacili-
ties in accordance with the Management Plan;
Prepares an annual progress report for Sanc-
tuary intrepretation providing a summary of
initial progress, proposed activities for the
upcoming year, and requested stafling and
funding;

Administers the interpretive staff keeping
them informed ol the scope of the programs;
Contacts local organizations 1o initiate the
development of specialized documentation for
their use; and

Determines annual milestones towards man-
agement objectives for interpretation.

Additional responsibilities which could be assigned

10 the Sunctuary Imerpreter (should lunding be
available for addittonal stalt) are as follows:

8.

9.

10.

i

Assists the Sanctuary Manager in the im-
plementation ol this section of the Mana-
gement Plan;

Designs and initiates programs, materials and
exhibits and/or provides content and graphic
specifications for the design ol such facilities;
Maintains close communication with sanctu-
ary visitors and extension audiences; and
Assists the Sanctuary Manager in the prepa-
ration of annual reports and budgets.

Florida Department of Natural Resources

Advises on interpretive approach, methods,
and materials in light of experience with visi-
tors to Bahia Honda State Recreation Area
and other state parks; and
Assists in the distribution ol a Sanctuary bro-
chure from state lacilities.

() Research Management: Roles and
Responsibilities

Sanctuary Programs Division

Approves an annual budget and provides funds
to support sanctuary rescarch and monitor-
ing programs. Encourages cost-sharing with
other funding sources;

Approves annual rescarch topics, priorities,
and individual research projects. Approves
permits for research, based on the advice of
the Sanctuary Manager;

Maintains a registry ol scientists and resource
managers who have indicated a willingness

4.

1o review sanctuary rescarch proposals; and
Reviews annaal propress in the form ol the
Sanctuary Manager's annually updated e
search operational plan.

Sanctuary Manager’s Office

N =

Prepares an operationtl plan Tor rescarch:
Maintains o record of members of the aca-
demic and scientific communities and other
partics, who have imtimate hnowledge of the
Sunctuary, the resvurces, the user groups, ad
the resource studies needs, so that they can
be called upon as required for assistunce;
Updates annually the research operational
plan:

Reviews permits for rescarch and advises SPD
on approval;

Assists i the evaluation and sclection of
annual rescarch priorities and individual
rescarch projects,

Co-ordimates the review ol ad hoc applica-
tions Jor rescarch. Recommends approval or
disapproval to SIPD;

Monitors rescarch activities in the Sanctuary;
Maintains o Sunctuary resource data base
and biblivgraphy and provides for access by
individual scientists, educators, students, and
the interested public; and,

Reports to NOAA's Sanctuary Progriams
Division and BELM on a regular basis on
activities related 1o fullilling managemen
objectives as soon as practical in the evem
ol management problems, and annually on
progress toward management objectives.
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APPENDIX I

LdOE KEY NATIONAL MARINE SANCTUARY REGULATIONS

REPRINTED FROM —Federal Register/Vol. 46, No. 16/Monday, January 26, 1981 /Rules and Regulations

PART 937—-THE LOOE KEY NATIONAL
MARINE SACTUARY REGULATIONS

Set:.

92371
937.2
93472.3

Authority.

Purpose.

Boundaries.

937.4  Definitions.

937.5 Allowed activities.

937.6  Aclivities prohibited without a permit.

937.7  Penaltios for commission of prohibited
acts.

9317.8  Permit procedures and criteria.

937.9  Other permits,

937.10 Appeals from administrative action.

§937.1 Authority.

The Sanctuary has beon designated
by the Secretary of Commerce pursuant
to the authority of Section 302(a) of Title
111 of the Marine Protection, Rescarch
and Sanctuaries Act of 1972, as
amended, 16 U.S.C. 1431-1434 (the Act).
The flollowing regulations are issued
pursuant to the authorities of Sections
302(f). 302(g), and 303 of the Act.

§937.2 Purpose.

The purpose of designating the
Sanctuary is to protect and preserve the
coral reel ecosystem and other natural
resources of the waters at .ooe Key and
to ensure the continued availability of
the area for public educational purposes
and as a commercial, ecological,
research and recreational resource. This
area supports a particularly rich and
diverse marine biota. ‘The area is easily
accessible to the lower Florida Keys and
is widely used by hoators, charter boat
operators, dive boats, recreational
divers and lishermen. Consequently,
both present and potential levels of use
may resull in harm to Looe Key in the
absence of long-term planning, research,
monitoring and adequate protection.

§937.3 Boundaries.

The Sanctuary consists of an area of
5.32 square nautical miles of high sea
waters off the coast of the lower Florida
Keys, 6.7 nautical miles (12.5 km)
southwest of Big Pine Key. The area
includes the waters overlaying a section
of the submerged Florida reef tract at
Louoe Key. The precise boundaries are:

Latitude and Longitude Are Furnished to

.001 of a Second
Pt No Latitude Longitude
21 - e e 24°313r a1°26'00"
22 24°3334°  B1°2600°
23 ... ... 283409~  81°2300"
24 ... ... 247312” 81°2300"

§937.4 Definitions.

(a) *Administrator” means the
Administrator of the National Oceanic
and Atmospheric Administration.

(b) “Assistant Administrator” means
the Assistant Administrator for Coastal
Zone Management, National Oceanic
and Atmospheric Administration.

(c) “Person’ means any private
individual, partnership, corporation, or
other entity; or any officer, employee,
agent, department, agency or
instrumentality of the Federal
government, or any State or local unit of
the government.

(d) “Tropical fish” means fish and
invertebrates of minimal sport and lood
value, usually brightly colored, often
used lor aquaria purposes and which
live in a close interrelationship with the
coral.

(¢) **The Fore Reefl* means the area of
the well defined *“spur and groove" coral

reef as delinealed by Loran readings 1,
2, 3, 4 as follows:

1."NW 7980-W-13973.7, 7980-Y -
43532.7

2. SW 7980-W-13975.4, 7980-Y -
43543.4

3. NE 7980-W-13975.0, 7980-Y-43530.1
4. SE 7980-W-13975.4, 7980-Y-43527.7

§937.5 Allowed activitles.

All activities excepl those specifically
prohibited by Section 937.6 may be
carried on in the Sanctuary subject to all
prohibitions, restrictions and conditions
imposed by any other authority.

§937.6 Activities prohibited without a
permit.

(a) Unless permitted hy the Assistant
Administrator in accordance with
Section 937.8, or as may be necessary
for the national defense, in accordance
with Anrticle 5, Section 2 of the
Designation, or to respond to an
emergency threatening life, property or
the environment, the following activities
are prohibited within the Sanctuary. All
prohibitions must be applied
consistently with international law.

(1) Removing or damaging distinctive
natural features. (A) No person shall
break, cut or similarly damage or take
any coral or marine invertebrate except
as an incidental result of anchoring
outside the Fore Reef where sand
anchoring is encouraged but not
required. Divers are prohibited from
handling coral or standing on coral
formations.

(B) No person shall take, except
incidentally to allowed fishing activities,
any tropical fish or marine invertebratc.

{C) There shall be a rehuttable

presumption that any items listed in this
paragraph lound in the possession of a
person within the Sanctuary have been
cullected or removed from within the
Sancluary.

{2) Operation of watercraft. All
watercraft shall be operated in
accordance with Federal rules and
regulations that would apply if there
were no sancluary. The following
conslraints also shall be imposed.

(A} No person shall place any anchor
on coral within the Fore Reef of the
Sanctuary nor allow any chain or rope
to enter the Fore Reef in a way that
injures any coral. When anchoring dive
boats, the first diver down shall inspect
the anchor to ensure that it is placed off
the corals and will not shift in such a
way as to damage corals. No further
diving is permitted until the anchor is
placed in accordance with these
requirements.

(B) Watercraft must use mooring
buoys, stations or anchoring areas when
such facilities and areas have been
designated and are available.

(C) Watercraft shall not be operated
in such a manner as to strike or
otherwise cause damage to the natural
features of the Sanctuary.

(D} All watercroft from which diving
operations are being conducted shall fly
in a conspicious manner, the red and
white “divers down" flag.

(3) Using harmful fishing methods. (A}
No person shall use or place wire fish
traps within the Sanctuary.

{B) No person shall place lobster.traps
within the Fare Reef aren of the
Sanctuary. .

(C) No person shall use pole spears,
Hawaiian slings, rubber-powered
arbalets, pneumatic and spring loaded

Appencha 11
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guns or similar devices known as
spearguns within the Sanctuary.

(1J) No person shall use poisons,
vlectric charges, explosives or similar
methods within the Sanctuary.

(4) Removing or damaging distinctive
historical or cultural resources. Na
person shall remove, damage or tamper
with any historical or cultural resources,
including cargo pertaining to submerged
wrecks.

(5) Discharges. No person shall
deposit or discharge any materials or
substances of any kind except:

{A) Fish or parts and chumming
malterials.

{B) Cooling water from vessels.

()} Effluents from marine sanitation
devises.

(6) Markers. (A) No person shall
mark, deface or damage in any way or
displace, remove or tamper with any
signs, notices, or placards, whether
temporary or permanent, or with any
monuments, stakes, posts or other
boundary markers installed by the
managers or markers placed for the
purpose of lobster pot fishing.

{B) All activities currently carried out
by the Department of Defense within the
Sanctuary are essential for the national
delense and, therefore, not subject to
these prohibitions. The exemption of
additional activities having significant
impacts shall be determined in
consullation between the Assistant
Administrator and the Department of
Defense.

(C) ‘he prohibitions in this Section
are not based on any claim of
territoriality and will be appliced to
toreign persons and vessels only in
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accordance with principles of
international law, including treaties,
conventions and other international
agreemonts (o which the United States
is signatory.

§937.7 Penaltiea for commission of
prohibited acts.

Section 303 of the Act authorizes the
assessment of a civil penalty of not
more than $50,000 against any person
subject to the jurisdiction of the United
States for each violation of any
regulation issued pursuant to the Act,
and lurther authorizes a proceeding in
rom against any vessel used in violation
of any such regulation. Procedures are
outlined in Subpart D of Part 922 (15
CFR Part 922) of this Chapter. Subpart D
is applicable to any instance of a
violation of these regulations.

§937.8 Permit procedures and criteria.

(a) Any person in possession of a
valid permit issued by the Assistant
Administrator in accordance with this
section may conduct the specific activity
in the Sanctuary including any activity
specifically prohibited under Section .,
937.6, if such activity is (1) research
related (o the resources of the
Sanctuary, (2) to further the educational
value of the Sanctuary, or (3) for salvage
or recovery operalions.

(b) Permit applications shall be
addressed to the Assistant
Administrator for Coastal Zone
Management, ATTN: Sanctuary
Programs Office, National Oceanic and
Atinospheric Administration, 3300
Whitchaven Street, NW., Washington,
1).C. 20235. An application shall include
a description of all activities proposed,

the equipment, methods, and personnel
(particularly describing rolevant
experience} involved, and a timetable
for completion of the proposed activity.
Copies of all other required licenses or
permits shall be attached.

(¢) In considering whether to grant a
permit the Assistant Administrator shall
evaluate such matters as (1) the general
profession and financial responsibility
of the applicant; (2) the appropriateness
of the methods envisioned to the
nurpose(s) of the activity: (3] the extent
to which the conduct of any permitted
activity may diminish or enhance the
value of the Sancluary as a source of
recreational, educational or scientific
information; (4) the end value of the
activily; and (5) such other malters as
deemed appropriate.

(d} In considering any application
submitted pursuant to this Section, the
Assistant Administrator shall seek the
views of the Fishery Management
Councils and may seek and consider the
views of any person or entity, within or
outside of the Federal government, and
may hold a public hearing, as deemed
appropriate.

(e) The Assistanl Administralor may,
at his or her discretion, grant a permit
which has been applied for pursuant to
this section, in whole or in part, and
subject to such condition(s) as deemed
appropriate. The Assistant
Administrator or a designated
representative may observe any
permitted activity and/or require the
submission of one or more reports of the
status or progress of such activity. Any
information obtained shall be made
available to the public.

(N The permit granted under

paragraph {¢) may not be ranslerred
without written permission of the
Assistant Adiinistrator.

() The Assistant Administratlor may
amend, suspend or revoke o permil
gramted pursuant o this Section, in
whole or in part, tempaorarily or
indefinitely, il the permit holder (the
Holder) has acted in violition of the
terms of the permit or of the applicable
regulations. Any such action shall be set
forth in writing 1o the Holder, and shall
sut lorth the reasondst for the action
taken. The Holder may appeal the
action as provided for in 937,10,

$937.9 Other permits.

All permits, licenses and other
authorizations issued pursuant to any
other authority remain valid il they do
not authorize any activity probibited by
Section 937.6. Any interested person
may request that the Assistanl
Administrator offer an opinion on
whether an activity is prohibited by
these regulations.

§937.10 Appeals from administrative
action.

(a) Any interested person (the
Appellant) may appeal the granting;
denial, or conditioning of any permit
under §937.8 (0 the Administrator of
NOAA. In order (o be considered by the
Administrator, such appeal shall be in
writing, shall state the action(s} by the
Assistant Administrator. The Appellant
may request an informal heasring on the
appual.

{h) Upon receipt of an appeal
authorized by this Section, the
Administrator shall notify the permit
Applicant, if other than the Appellant,
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and may request such additional
information and in such form as will
allow action upon the appeal. Upon
receipt of sulficient information, the
Administrator shall decide the appeal in
accordance with the criteria set in
§4937.8(c) as appropriale, based upon
information relative to the application
on file at OCZM and any additional
information, the summary record kept of
any hearing and the Hearing Officer’s
recommended decision, il any, as
provided in paragraph (¢:) and such other
considerations as deemed appropriate.
The Administrator shall notify all
interested persons of the decision, and
the reason{s) therefor in writing,
wormally within 30 days of the receipt of
sufficient informaltion, unless additional
time is needed for a hearing.

() Il a hearing is requested or if the
Administrator determines one is
appropriate, the Administralor may
grand an informal hearing before a
Hearing Officer designated for that
purpose after first giving notice of the
titne, place, and subject matter of the
hearing in the Federal Register. Such
hearing shall normally be held no later
than 30 days following publication of the
notice in the Federal Register unless the
Hearing Officer extends the time for
reasons deemed equitable. The
Appellant, the Applicant (if difforont)
and, at the discretion of the Hearing
Officer, other interested persons imay
appear personally or by counsel at the
hearing and submit material and present
such arguments as determined
appropriate by the Hearing Officer.
Within 30 days of the last day of the
hearing, the Hearing Officer shall
recommend in writing a decision (o the
Administrator.

(d) The Administrator may adopt the
Hearing Officer's recommended
decision, in whole or in part, or may
reject or madify it. In any event, the
Administrator shall notify interested
persons of the decision, and reason(s)
therefor in writing within 30 days of
receipt of the recommended decision of
the Hearing Officer. The Administrator’s
action shall constitute final action for
the Agency for the purposes of the
Administrative Procedure Act.

te) Any time limit prescribed in this
Section may be extended for a period
not to exceed 30 days by the
Administrator for good cause, either
upon his or her own motion or upon
wrilten request from the Appellant or
Applicant stating the reason(s) therefor.
IFR . 812481 Filedd 1:23.81. 845 aru|
BILLING CODE 3510-06-M
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Cooperative Enforcement Agreement
between the
United States Department of Commerce,
National Oceanic and Atmospheric
Administration,
Office of Coastal Zone Management
and the
State of Florida
Department of Natural Resources,
Division of Recreation and Parks for
Law Enforcement Services
in the
Key Largo and Looe Key
National Marine Sanctuaries

Ehis Apreoment s entered n by and between the Secretary
o Commerce o the United States of America (the Secre-
tarvd and e State of Venda Departinent of Natoral Resoure-
e, Division of Recreation amd Patks (the State)

WIINESSETH

W hereas. Ditle T of the Manine Protection, Research and
Sanciuaries Act, Public Liw 92-532 fas amended), 16 ULS.C,
1440 ¢r sey . (the Acth authorized the desipnation of ocecan
WIICTS s NEIONE Sancluaries tn preserve of restore their conser-
vaton, recreational, cootagical or esthetic values: and

W hereas, under section 32 (D) (4) (16 US.C 1432 (0)
(40 of the Act the Scerctars s charged with the responsi-
bty lor enturcing the provisons of the Act and is author-
wzed 10 enter into, among other things, agreements with State
agencies 1o utihze such personnel. services. equipment. and
other Lacihties of such State agencies as may be accessary to
carey out the enforcement responsibiliies of the Act; and

W hereas, such agreements with Siate agencies are also
authorized by Sechion V(b)) of the Fish and Wildlife -
provement ACt of 1978 (16 US € 7420 (b)) and by Scction
6 tat ol the Vacey Act (16 LS C 3375 () ) both of which
cohance the Searetan's abiits o enforee the Act insofar as
worckates tthe protection of fsh and waldlife: and

Wheres, on December 18, 1975 the Sceretary designated
the Key Largo National Marine Sanctuary adjacent o the
Joha Peanckamp Coral Reel State Park and on Junuary 16,
1951 the Secretary designated the Looe Key National Marine
Sanctuary located five miles south-southwest of Big Pinc
Key (the Sanctuaries).

Whercas, the State possesses law enforcement personnel.
vesseh. aireraft, vehicles and other cquipment and capabili-
ties prosently engaged in enforcing stale conservation Jaws
which could be utilized in assisting the Sceretary in carrying
out the law enforcement responsibilities mandated by the Act
lor the Sanctuaries:

NOW THERETORE, it is mutually ugrcéd:

I. DEPUTIZATION OF STATE OFFICERS AS
FEDFRAL FNFORCEMENT AGENTS

A.  Those law enlorcement officers (hereinafter referred
1o as Rangers) who are members of the' Division of Recre-
ation and Parks are hereby deputized and authorized as fed-
eral kaw enforcement agents o enforee the Act and the regula-
tions promulgated thercunder, utitizing the powers and authori-
ties of the Lacey Acl as appropriate. Enforcement shall be
under the direction of the Sceretary or his or her designee
and in aceordance with any guidelines or limitations the Scere-
tary or his or her designee may, from time 10 time. impose.

B. Al Rangers, while acting as federal law enforcement
agents, shall possess the powers and authoritics as sct forth
above but shall not be held or considered as employcees of the
United States for the purposes of any laws adminisicred by
the United States Office of Personnel Management. Such
Rangers, whike acting as federad law enforcement agents, shall
not be compensated. salaried or otherwise reimbursed by the
United States for any services performed or expenses incurred
in performance of such duties excepl as provided by memo-
randa of undenstanding, contracts, or Couperilive agreements in
accordance with this Agreement

C. Lxeept as provided in this Agreement. the Rangers
shall not have the authority to carey out any functions of
responsibilities of the U8 Goverament under the Act.

0. Thoe Rangers who lor any reason leave or are remmoved
from service as members of the Division of Recreation and
Parks will be simultancously divested of authority herein con-
ferred. A newhy appointed member will automatically be vested

with anthority under this Agreement as of the date of Ins or
her appaintment.

E. Al Rangers exercismg authonty under this Agrecment
shall, as soon as possible but not Lster than 15 days following
the event. submit written dovumentation ol any action taken
pursuant to this Agreement Such documents shall include,
but not be limited 1o, case investigation reports, a copy of
any written warning or decumentation of violation isued,
and any supporting cxhibits, affidavits. photographs, or other
evidence gathered. and shall be submitted to the Southeast
Regional Counsel, National Oceanic and Atounpheric Admin-
istrtion. 9430 Koger Blvd, Sune 127, St Petersburg, Hor-
ida 33702 Any arrest of persons or seizure of vessels miade
an i result of action taken by any Ranger under thes agree-
ment shall be reported immediately o the NOAA Regional
Counsel m St Petensburg, | londa

F. Rangers will be made avadable, upon reguest by the
approproate Dederal authonty, 1o appear as wilnesses
comection with any action broughit under the Act with which
they have an mvalvement.

G, Any vessel, Tish. or cargo seized by a Ranger under
the Act may be delivered 1o o US. Government official des-
ignated by the Seeretary or uther appropriate I ederal authonty
I such official is unable properly to provide for the care.
handling, and preservation as evidence of such seized prop-
erty, employees of the State will be expected 1o make rea-
somable arrangements Tor such care, handling, and preserva-
tion s evidence. Costs 1o third parties with whom arrangements
for the care, handling, and preservation of sewzed property
are made under this paragraph shall be considered as sepa-
rate tems for payment by the Seerctary and will not be the
respansibifity of the State

M. The State shall prepare a monthly report with respect
1o the activities under this Agreement and subnut this repont
within 15 days of 1he close of the reporting month to the
Dircctor. Sanctuary Prograns Office. Natwnal Occamc and
Atmospheric Adonnesiration Such report shall contam, but
not be hmted to, 8 summany ol the types of contacts made,
the frequency ot specitic violations, Tecations and times (danes
and hours) of patrobs, and such other actions as may have
been takhen pursuant to the Act In addion, the State shall
make recommendations, as appropriate, for improving the
entorcement ol purioe sanctany vilations
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APPENDIX 3

RECENT AND ONGOING RESEARCH PROJECTS RELATED TO LOOE KEY NATIONAL MARINE SANCTUARY

PROJECT

PRINCIPAL INVESTIGATOR(S)

OBJECTIVE

STATUS & REFERENCE

Looe Key Reef
Resource Inventory

Photographic
Quantitative Sampling
of Hard Bottom
Benthic Communitics

The Ecology of Reel

Fishes on Isolated

Coral Heads: An
Lixperimental Approach
with Empasis on

Island Biogeographic Theory

Species-Packing by

Reef Fish on Australian
and Caribbean Reefs:

An Experimental Approach

Elfects of

Piscivorous Predator
Removal on Coral
Reel Fish Community
Structure

A. Antonius, A. H. Weinter,
J. C. Halas, E. Davidson
Flordia Reef Foundation

J. A. Bohnsack, Ph.D.
Cooperative Institute for

Marine and Atmospheric Studies
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149

J. A. Bohnsack, Ph.D.
Cooperative Institute for

Marine and Atmospheric Studies
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149

J. A. Bohnsack, Ph.D.
Cooperative Institute for

Marine and Atmospheric Studies
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149

J. A. Bohnsack, Ph.D.
Cooperaltive Institute for

Marine and Atmospheric Studies
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149

To identify the

main components of the
reef ecosystem in terms of
biomass, area coverage,
and importance.

To measure the resiliency

of reef fish community
structure to local distur-

bance and to monitor
colonization rates by reel

fish to small model patch reefs.

To study aspects of the
ecology of reef fish on small
patch reefs.

To compare reef fish popula-
tions on model reefs at

Looe Key to populations on
similar reefs at One Trec
Island Reef, Great Barrier
Reef, Australia.

Elucidate the role of piscivorous
predation in determining the
community structure of coral reef
fishes by comparing control reefs
in Key Largo which have been
protected from spearfishing with
experimental reefs at Loce Key
which have received heavy spear-
fishing pressure.

Completed.

Report 1o the
Sanctuary Programs
Division, 1978

Completed.
Bull. Mar. Sci.
29(2): 242-252,
1979

Completed.

Ph.D. Dissertation
University of Miami
Coral Gables, FL.
270 pp. 1979

Completed.
Bull. Mar. Sci.
30¢3): 710-723,
1980

Completed.

In Press

1981 Gutshop:

Third Pacific Technical
Workshop Fish Food
Habits Studics

Voot



PROJECT

PRINCIPAL INVESTIGATOR(S)

OBJECTIVE

STATUS & REFERENCE

Resiliency of Reef
I'ish Communitics
1o Reduced Harvest
Pressure

Spur and Grooves
Revisited: Construc-
tion versus Erosion,
L.ooe Key Reef, Florida

Epizootiology of
Malignant Tumors
ol Biocolor
Damscelfish (Eupo-
macentrus partitus)
from Reefs Within
the Key Largo

and Looe Key
National Marine
Sanctuaries

Prevalence and
Development Rates

of a Discase in

One Species of Reef
Fish on South Florida
Reels, with an

cimphasis on Looe Key
and Key Largo National
Marine Sancluaries
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J.A. Bohnsack, Ph.D.
Coopcralive Institute for

Marine and Atmospheric Studies

University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149

IE.A. Shinn, J.H. Hudson
D.M. Robbin, and B. Lidz
U.S. Geological Survey
Fisher Island Station
Miami Beach, FL 33139

l.. Udey and M. Schmale
University of Miami
Department of Microbiology
P.O. Box 016960

Miami, FL 33101

I.. Udey and M. Schmale
University of Miami
Department of Microbiology
P.O. Box 016960

Miami, FL 33101

To determine changes in fish
populations at Looe Key

as a result of spearfishing
prohibition.

To describe constructionally-
formed spurs at Looe Key Reef
and, using data obtained by
closely spaced drilling, to
demonstrate that they are not
controlled by underlying bed-
rock topography.

To document the distribution

of a malignant disease tumor

in the bicolor damselfish
(Eupomacentrus partitus) among
the reefs in Key Largo and

Looe Key National Marine
Sanctuaries and 1o investigate
the origin, behavior and mode

of discase transmission.

To invesligale temporal factors
relative to the progress of a
disease in individual bicolor
damselfish (Eupomacentrus
partitus} over a wide arca of
the South Florida Reef Tract.

In Progress

Completed.
4th International Coral
Reel Symposium

Completed.

Final Report to the
Sanctuary Programs
Division under

Contract NARIAAAO0329,
1983.

In Progress



PROJECT

PRINCIPAL INVESTIGA TOR(S)

OBJECTIVE

STATUS & REFERENCE

Anillustrated Guide-
book to the Shallow-
Water Gammaridian
Amphipaods of the ooe
Key National Marine
Sanctuary

A Study of Three
Selected Groups of
Inveriebrates at
Looe Key Reef

An Hustrated Guide-
book to the Shallow
Waiter Polychactes of
Looe Key National
Marine Sanctuary

A Study on the Effects

of Parrotfish Grazing

on Scagrasses in the

Vicinity of Looe Key National
Marine Sanctuary

J.D. Thomas.

Newfound Harbor Marine
Institute

Rt. 3, Box 170

Big Pine Key, FL 33043

R.F. Cressey. K. Fauchald

and B.F. Kensley

Department of Invertebrate
Zoology

National Museum of Natural
History

Smithsonian Institution

Washington, D.C. 20560

P. G. Johnson

Barry A. Vittor and Associaltes,
Inc.

Environmental Consulting and
Rescarch

8100 Cottage Hill Road

Mobile, AL 36609

J.C. Zieman

Associate Professor

Department of Environmental
Science

University of Virginia

Charlottesville, VA. 22903

To identify, describe and illys-

trate shallow water gammaridean

amphipods from representative
habitats in the Loce Key reef
complex and to produce an jllus-
trated guidebook for use by
scientists, students and the
general public.

To study three very different
groups of organisms in detai
(eunicean polychaetes, certain
parasitic copepods, and isopod
Crustaceans) and their impact
on the ccology of the recf.

To provide an illustrated

guidcbook to the more commonly

encountered and ecologically
important polychactes of the
Looe Key National Marine
Sanctuary.

To determine seagrass distri-
bution and abundance in the
immediate area surrounding
Looe Key, productivity of the
seagrasses in this region,
composition, abundance, and
range of parrotfish schools
foraging in the seagrass beds,
and the amount of seagrass
grazing in the vicinity of
Looc Key.

In Progress

In Progress

In Progress

In Progress
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Personal Communications
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