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The Sustainable Seas Expeditions (SSE) are
now chronicled on a new Web site called,
NOAA Ocean Explorer. During the 2001

field season, named "lIslands in the

Stream,"” scientists and educators explored

protected and non-protected coral reef and

hard bottom communities -- the "islands" --
of Belize, Mexico and the United States, as

well as the currents -- the "stream" -- that

connect the different habitats. You can also
follow the 2002 SSE Mission.

SITE INDEX

Live Events

Revisit the archives of
the 21 Live Events led
by the SSE Education
Team over the past
few years.

Since April 1999, 15
SSE missions have
been conducted, 13 of
them in NOAA's
National Marine
Sanctuaries. Retrace
the adventures of

our explorers.

During the 2000 field
season, the exploration
team conducted more
than 100 successful
submersible dives in
the DeepWorker 2000.
Most dives were 2 to 4
hours in length, and
reached depths well
beyond those
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Underwater communities

throughout the Gulf of

Mexico, as well as those in

the western Atlantic along

the coast of Florida and

Georgia, are connected by

the Loop Current, its

associated gyres, and the

Gulf Stream. Beginning off the coast of Belize,
the expedition team will ride the clockwise
"stream" along the eastern edge of the
Yucatan Peninsula, into the Flower Garden
Banks sanctuary off Texas, continue
downward along the west coast of Florida,

accessible via scuba.
One dive in the
Channel Islands
reached a depth of
2,004 ft.

Close to 100
contributors submitted
materials for this site
during the 2000 field
season. Thanks!
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through the Florida Keys sanctuary, up the
east coast of Florida, and conclude off North
Carolina in the Monitor sanctuary.

The SSE team has completed the 1999 and
2000 field seasons. You can revisit each
mission in the Sanctuary Log.

Updated:September 05, 2002 | Disclaimer | Privacy
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LIVE EVENTS

WEB CHATS

2001

Ocean
Exploration
(April 23)
Biological
Connections

(May 17)

Natural vs.
Artificial
REEES

(June 26)

piele]o)

Hawaliian

Style
(summary)

SITE INDEX

Live Events

2001 Events

April 23 (Web chat), The New Era of Ocean
Exploration

May 17 (Web chat), Biological and Cultural

Connections Between the "Islands" and the
"Stream™

June 26 (Web chat), Natural Reefs vs. Artificial
Reefs

2000 Events

June 8 (Web chat/Video Uplink),

International Oceans Day at Anacapa Island in
NOAA's Channel Islands National Marine
Sanctuary

June 30 (Web chat/Video Uplink), Explore

Monterey Bay and NOAA's Monterey Bay National
Marine Sanctuary

September 26 (Web Chat/ Video Uplink)
2:00 pm to 3:00 pm Eastern Time (11:00 - 12:00
am Pacific time) NOAA's Florida Keys National
Marine Sanctuary: Coral Reef Health and
Diseases

1999 Events

1999 Live Events Archive

Communicating the adventures and discoveries of
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the Sustainable Seas Expeditions as they occur is
one of the principal objectives of this Web site.
Direct interaction with expedition participants is
an important component of that communication.
Over the course of the expeditions, we will host a
series of about 15 interactive events.

Two types of events are planned. The first is a
Web chat. This is an interactive Internet
discussion in which participants pose questions
and offer comments to expedition scientists or
educators. Generally, the Web chats will have
specific topics (e.g., Charting the Sea Floor), but
several are more open-ended (e.g., Meet Dr.
Sylvia Earle).

Interactive broadcasts are the second type. These
are live Video Uplinks directly from the
expedition vessel. These broadcasts also will
include interactive questions and comments from
viewers.

Active participation in these events may require
prior registration. However, no registration is
required to observe the events as they happen.
Each event will be archived as a permanent
record available to the public.

These events are sponsored by the
Oceanographic Program in the Earth

Sciences (OPES) of the National Aeronautics

and Space Administration (NASA). They have
been organized, and will be hosted and managed,
as a partnership between NASA's Quest Project

and NOAA's National Marine Sanctuary
System.

Following is a listing of the events with links to a
brief description, the time of the event, and
access procedures for registration, participation,
and observation.

For Further Information

For information on the live events of the
Sustainable Seas Expeditions, contact:

Mr. John McDonough
Sustainable Seas Expeditions
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NOAA's Special Projects
1305 East-West Hwy. #9431
Silver Spring, Maryland 20910

john.mcdonough@noaa.gov

For more information on NASA's Oceanographic
Program in the Earth Sciences, or NASA's Quest
Project, contact:

Ms. Andrea McCurdy

Internet Event Producer

NASA Quest

Ames Research Center
MS:T28-H

Moffett Field, CA 94035
amccurdy@mail.arc.nasa.gov

(top)
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The Sustainable Seas Expeditions (SSE) are
now chronicled on a new Web site called,
NOAA Ocean Explorer. During the 2001

field season, named "Islands in the
Stream,"” scientists and educators explored

protected and non-protected coral reef and

hard bottom communities -- the "islands" --
of Belize, Mexico and the United States, as

well as the currents -- the "stream" -- that

connect the different habitats. You can also
follow the 2002 SSE Mission.
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season, the exploration BETE R R
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hours in length, and
reached depths well
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accessible via scuba.
One dive in the

Underwater communities
throughout the Gulf of
Mexico, as well as those in Channel Islands
the western Atlantic along . reached a depth of
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Georgia, are connected by

the Loop Current, its

associated gyres, and the

Gulf Stream. Beginning off the coast of Belize,
the expedition team will ride the clockwise
"stream" along the eastern edge of the
Yucatan Peninsula, into the Flower Garden
Banks sanctuary off Texas, continue
downward along the west coast of Florida,

Close to 100
contributors submitted
materials for this site
during the 2000 field
season. Thanks!
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through the Florida Keys sanctuary, up the
east coast of Florida, and conclude off North
Carolina in the Monitor sanctuary.

The SSE team has completed the 1999 and
2000 field seasons. You can revisit each
mission in the Sanctuary Log.

Updated:September 05, 2002 | Disclaimer | Privacy
Notice
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SANCTUARY LOG

SITE INDEX

HIGHLIGHTS ABOUT THE SAMCTUARY LOG

Welcome to the
Sanctuary Log of -
2000 the Sustainable 0 . 2000
Seas Expeditions, 2 -
CULTURAL HISTORY where you can PRl Hawaiian
follow NOAA's

foll A Islands
ational Marine Humpback
Sanctuary team

during the 2000 o A U Whale (Jan.)

field season. In :
The Florida 1999, the SSE Hlns e ettElber il nes: Channel
Keys have a team visited nine Many pllpts. Read their Islands
rich cultural of NOAA's 12 updates in the Sanctuary -
hi tional marine  LOQ. (e PR
iIstory na
sanctuaries. This
year, they will visit a 10th sanctuary -- the Monterey
Hawaiian Islands Humpback Whale National Bay
Marine Sanctuary -- and revisit three -- the (July)
Channel Islands, Monterey Bay, and Florida Keys -
- for an extended period of time. They will also )
explore an area that is not a sanctuary, known as West Florida
Read about the West Florida Shellf. Shelf

the West (Aug.)

Florida Shelf Last year it seemed that every day of the
expeditions held adventure, opportunity, or Florida Keys
KRILL disappointment, and these experiences were (Sept.)
captured in the Log. Science and discovery are
this year's themes, and expectations are high.

But our silent 1999
partner, the sea,
Krill is a vital can be harsh
resource in . " when it comes to Gulf of the
Monterey Bay }‘W human Farallones
expectations. The
only certainty is
CULTURAL HISTORY that there will be
more adventures

and the Monterey
participants will Bay

Cordell Bank
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A diver
recounts an
amazing
adventure on
the Flower
Garden Banks

How was the
Florida Keys
sanctuary
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continue to share
their stories as
they unfold, here
in the Sanctuary Log. Select the sanctuary of
your choice to review background information,
follow day-to-day happenings, and read a series
of informative logs.

Track the expeditions above
and below the sea.

Background: This field season, the background
essays discuss the specific goals and objectives of
each sanctuary's SSE education and research
projects. They describe the types of dives and
events, and the importance of these activities to
the ongoing work of the sanctuary. Other
background essays describe particular research
and education topics, such as krill or fish habitat,
that relate to the particular thrust of an
expedition.

A customized
marine forecast,
biographies,
maps, and the
essays developed
for the 1999 field
season are also
included.

Expedition
Update: Follow
the daily updates
in the center of
the Sanctuary
Log page for the
most current information available on each
mission. A member of the SSE team will provide
a brief update every day of the expedition. More
information often can be found in the log entries.

Sanctuary staff and partners
will submit a series of reports
from the field.

Sanctuary Log: The 2000 Sanctuary Log is a
chronological set of reports, written by expedition
participants, on ongoing SSE research and
education efforts. Most logs also include several
mission-specific photos. A set of summary
materials will also be offered after each mission is

completed.
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established?

Hear from the
Gray's Reef
manager

Listen beneath
the sea at
Stellwagen
Bank

Learn about
the Olympic
Coast

CHUMASH ESSAY

A Native
American
perspective on
the history of
the Channel
Islands

MOMTEREY BAY
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Venture to
Monterey Bay
in this
interactive
feature

MATURAL SETTING

f:

Read about
the natural
history of
Cordell Bank

EDUCATION

Educational
efforts at the
Gulf of the
Farallones
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SANCTUARY LOG
FLORIDA KEYS SITE INDEX

S Cultural History of the Florida
Keys

SR ETRRIERY Bruce G. Terrell, Archaeologist
NOAA National Marine Sanctuary Program

Prehistoric and Native American Cultures

The Florida Keys are a series
of coral reefs that cap
Pleistocene-era limestone
bedrock. It is unknown
whether the region's
continental shelf may have
been inhabited during the
low water of the last Ice Age,
since the sea levels had
probably already begun to
rise by the time of earliest
known human habitation
(around 10,000 to 12,000
years B.P. [before present]).

Shipwrecks are interesting because

of what they can tell us about

history, who came before us, why

they were here, and the difficulty
Archaeological evidence of they experienced in navigating
Southern Florida's earliest these waters. They also serve as a
inhabitants begins to appear home to many organisms. Often
at about 7,000 to 4,000 B.P. called artificial reefs, shipwrecks
The ocean probably reached attract a plethora of animal life.
its present level by 4,000 (photo: Paige Gill - FKNMS)

A SPECIAL PLACE B.P., by which time the Keys

- i were islands. The Calusa Indian people also appear in the
archaeological record during this period. They subsisted by hunting
and gathering from the marine and estuarine environments, often
using dugout canoes. They were known to have a complex social
and political culture, and, in addition to digging navigable canals
between inland waterways, are believed to have traveled to Cuba

CORAL DISEASE and the Bahamas with their canoes. They eventually died out or
disappeared, coincident with the Colonial Spanish era in the 16th
and 17th Centuries.
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In the 19th Century, Seminole groups composed of refugee Creek
Indians and runaway African-American slaves moved into South
Florida. Like the Calusa before them, they were known for their
canoe craftsmanship and navigation skills, and traveled to the
Bahamas and Cuba. The United States waged three wars against
the Seminoles in the 1830s and 1840s using amphibious war tactics
that included small sailing vessels and canoes. In two incidences,
the Indians attacked Keys outposts, including an attack on the
fortified settlement at Indian Key in 1840.

CORAL SPAWNING

European and American Eras

In the 16th and 17th
Centuries, Spanish sailors
perceived the Florida Keys as
a dangerous and occasionally
fatal navigation hazard
rather than land to be
settled. Spain-bound
treasure fleets (flotas) sailing
out of the Spanish capital at
Havana found the waters
around the Keys

The City of Washington, shown treacherous. Unpredictable
here, sunk in July of 1917 while hurricanes cast many a
MARITIME HISTORY being used as a coal-transporting treasure-loaded ship onto

barge. (photo: Indiana University) the shoals and reefs. An
entire year's shipment of the

king's treasure would sometimes be lost, as was the case with the
flota of 1733. Sailors called the Keys "Las Martires™ (""The Martyrs"),
apparently because the islands' wild appearance reminded the men
of tortured Christian saints.

By the 1700s, English naval captains began to dominate the waters
that had been the domain of the Spanish. Consequently, several
British vessels were lost in what is now the sanctuary area. Two left
their names on local landmarks: Looe Key for the wrecked HMS
Looe and Carysfort Reef for the temporarily grounded HMS
Carysfort.

Key West's fortunes were tied to America's national growth.
Maritime shipping traversed the waters of the Keys with regularity
in the early 19th Century, as New Orleans became a significant port
exporting the agricultural bounty of the American interior. During
this time, Key West (originally Cayo Hueso) was a fresh water stop.
After the British lost possession of West Florida in the War of 1812,
American maritime commerce increased, and Key West grew
accordingly. Many local maritime industries evolved around Key
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West, such as regional fisheries, sponge harvesting and sea-turtle
hunting. Key West was also the haunt of regional pirates, who hid
their small watercraft in nearby islands from which they preyed on
Gulf and Caribbean shipping. The town soon took on a character
similar to towns of the Wild West.

Key West also became the
center of a lucrative regional
shipwreck salvage or ‘
"wrecking" industry. The '
"wreckers" salvaged the
cargoes and hulls of ships
BIOGRAPHIES that wrecked on the reefs
and collected a portion of the
IWEATHER Salvage awards. During the

1820s, the U.S. Government —
PHOTO GALLERY took steps to establish a '. '
series of lighthouses along e N e et

the Keys. A U.S. customs - e R
house was built at Key West e —

to more tightly control the - L T e

wrecking industry, while i

several wrecking stations Built in 1873, Alligator Reef Light,
were placed along the Keys was named for the USS Alligator
chain. While these that sank in the vicinity. At a 135’

improvements doomed the tall it still serves as a warning
wrecking industry, many of beacon for shipping traffic. (photo:
the wreckers continued to Nicholas Tagliareni)

live in the Keys, constituting

the "conch aristocracy™” that is still a source of familial pride for
longtime residents.

The Keys played a role in several American military conflicts. During
the Civil War the U.S. Navy made Key West a resupply station to
support the naval blockade against Confederate ports. Fort Taylor in
Key West, and Fort Jefferson in the Dry Tortugas, were the main
stations. These forts became important again during the Spanish
American War in 1898. During this conflict Key West, was one of
the main supply depots for U.S. actions against Cuba.

Key West proved its strategic naval value again in the 20th Century
as a base from which to protect the Panama Canal. In World War 1,
the town was a submarine and naval aviation training base. The
base was expanded during World War Il for training and anti-
submarine warfare to combat the German U-boats that sank Allied
ships in and near the waters of the Florida Keys National Marine
Sanctuary.
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Archaeological Resources

The waters of the Florida
Keys hold potential for the
study of prehistoric human
culture, although little
research has been conducted
to date. The discovery of any
cultural remains of the Paleo-
Indian and Archaic cultures
of South Florida would be
extremely significant to the
study of paleoecology,
human adaptation, and early
native culture in the region.

The Benwood is located between
French Reef and Dixie Shoals in 25
to 45 feet of water. She sank after :
a collision in 1942 with the Robert At the same tlme_, th(_a Keys
C. Tuttle. (Photo: Paige Gill/FKNMS) ar€ famous for historic

shipwrecks. They are a
popular destination for both local and tourist divers. U.S. Highway
1, which runs the length of the Keys, is littered with the rusted
refuse of salvaged but unpreserved anchors and cannon. The
sanctuary now promotes the responsible management and
protection of the Keys' historic submerged cultural heritage. To
promote a preservation message to visiting divers and residents
alike, the sanctuary has developed the Florida Keys Shipwreck Tralil
in partnership with the State Division of Historic Resources and
numerous dive charter groups. Educational brochures and
interpretive slates have been prepared to educate divers about the
nature of the historic shipwrecks on which they dive, as well as to
impart the importance of protecting and preserving these unique
and valuable archaeological sites.

Top | Return
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SANCTUARY LOG
FLORIDA KEYS SITE INDEX

BACKGROUND

NMTERWIEW

A SPECIAL PLACE

CORAL DISEASE

Interview

Interview with Billy D. Causey, Superintendent
Florida Keys National Marine Sanctuary
June 2000

Click on a picture to view a short video clip of each
response (Quicktime video).

What do you hope to accomplish as manager of
the Florida Keys National Marine Sanctuary?

As the manager of the Florida Keys National Marine
Sanctuary, | hope to protect this nation's only living
barrier coral reef for future generations. | also want
to raise the public's awareness about the global threats to coral
reefs and the need to protect this extremely diverse ecosystem. |
hope to implement effective and successful management tools that
will ensure the sustainability of the Florida Keys marine
environment for future generations. | also want to make people
more aware of the National Marine Sanctuary Program and our
network of 13 National Marine Sanctuaries.

What did the Sanctuary gain from last year's
mission of the Sustainable Seas Expeditions?

Last year, during the SSE mission to the sanctuary,
we explored, documented, and mapped the
extensive area covered by Sherwood Forest, a
unique coral reef community in the proposed Tortugas Ecological
Reserve in the western end of the sanctuary. Additionally, our
scientists surveyed and documented the condition and health of
deep water coral formations. Some of the submersible pilots
documented fish populations and assessed the immense diversity of
some of our reef-fish communities. Additionally, some of our coral
reef scientists were able to revisit coral monitoring sites that were
established in the 1970s in the old Key Largo National Marine
Sanctuary. And most exciting of all, today's technology, such as the
Internet and satellite communications-- allowed us to take our
educational messages directly to the classroom and to living rooms
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CORAL SPAWNING

MARITIME HISTORY

across the nation.

What are the Florida Keys Sanctuary's goals
and objectives for the SSE mission this year?

Among the goals and objectives for this year's SSE is
to explore the deep water habitats along the west
coast of Florida, which will help us better understand
the area’s ecological and biological linkages to the Florida Keys.
Additionally, we are going to continue some of the important
projects that were initiated last year. Scientists will be investigating
deep water corals, documenting deep water fish diversity and
abundance, and assessing impacts to sanctuary resources from
various types of fishing gear. Most importantly, our goal is to
educate. As we learn more about the deep water environments of
the sanctuary, we can, in turn, impart that information in our
education and outreach programs.

What makes the Florida Keys National Marine
Sanctuary unique?

The Florida Keys National Marine Sanctuary is the
second-largest of the nation's 13 marine sanctuaries.
It is 2,800 square nautical miles in size, and
stretches for 220 miles from Miami south to the Dry Tortugas. It
surrounds over 1,800 islands, or "Keys" as we call them locally. As
a result, we have over 2,000 miles of coastline within the
sanctuary.

The sanctuary protects the world's third-largest barrier coral reef.
The living coral reefs comprise a biologically diverse marine
community with over 520 species of fish, 55 species of stony corals,
30 species of soft corals, 50 species of sponges, and an entire host
of other marine life. Altogether, more than 6,000 species of marine
plants and animals live in the waters of the Florida Keys.

Tourism is our number-one industry, with over three million visitors
spending 13.3 million "visitor days" here in the Keys every year.
Commercial fishing is our second-largest industry, and we have
over 6,000 commercially registered vessels using the waters of the
Florida Keys National Marine Sanctuary. These activities present a
unique challenge to management, as we strive to balance the
continued use and enjoyment of sanctuary resources with their
preservation and protection.
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What are some challenges you face in
managing the sanctuary?

One of the major challenges | face as the sanctuary
1 manager is continuing to balance the protection of
=1 sanctuary resources with constant pressures from
people who want to use and enjoy the resources of the sanctuary.
Our management has to err on the side of conservation if these
resources are to remain for the use and pleasure of future
generations.

Another major challenge is to be able to address the local, regional,

and global problems that are affecting the health of coral reefs.

Corals are in a steady state of decline from water quality

WEATHER degradation, pollution, overfishing, and direct physical impacts from
human use.

BIOCRAFH

PHOTO GALLERY

Coral reefs have survived through 400 million years of global
change. I wonder if we will see them disappear in our lifetime?

What do you think have been the most
important achievements of the Florida Keys
National Marine Sanctuary since its designation
in 19907

Two of the major achievements for the Florida Keys

National Marine Sanctuary came in the Congressional Act that
established the Sanctuary in 1990. The first was the establishment
of an "Area to be Avoided" that keeps ships greater than 50 meters,
or 164 feet in length, outside the sanctuary boundary. This helps to
protect our coral reefs from major ship groundings.

The second was the prohibition of oil drilling and gas development
within the boundaries of the sanctuary.

Another major achievement has been the implementation of this
nation's first marine zoning plan. The plan includes 23 "no take"
marine reserves, where marine life is protected from all forms of
fishing, by both commercial and recreational fishers as well as
divers.

The sanctuary was also the first to establish a Water Quality
Protection Program, for which, obviously, focuses on improving
water quality in the Sanctuary.

We've also implemented an integrated management plan that
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assists us as managers in better ocean governance within the
Sanctuary, and also promotes an ecosystem approach to
management.
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Planned Education Activities

Mary Tagliareni, Education Coordinator
Florida Keys National Marine Sanctuary

What attracts over three PR T &
million visitors to the Florida . sjarine savc s
Keys every year? This island -
chain in a sub-tropical
environment is comprised of
over 1,800 islands and 2,000
miles of shoreline. There are
more than 6,000 species of
marine plants and animals,
from the blue-striped grunt
to the spotted eagle ray, and
more than 85 species of
coral, from the small and
delicate rose coral that grows
in seagrass beds, to the
elkhorn coral with its
branches reaching toward
the sunlit surface. Tourism is
the number-one industry in the Florida Keys, and three million
visitors spend 13.3 million "visitor days" here in the Keys every
year. Being a tourist destination presents a unique challenge to
management as it is necessary to balance the continued use and
enjoyment of sanctuary resources with their preservation and
protection. Beginning in 1975 with the designation of the former
Key Largo National Marine Sanctuary, education has been a key
tool for sanctuary management in the preservation and protection
of the coral reef ecosystem.

o | TS T R i

Children enjoyed the activities
during the SSE Open House at
Mallory Square in Key West. (Photo
courtesy of FKNMS)

The 1999 Sustainable Seas Expeditions (SSE) mission to the Florida
Keys opened the door for innovative education and outreach
opportunities that helped us reach a diverse population in the Keys
and beyond. We were able to utilize the Internet to reach into
classrooms and living rooms around the world. We shared pictures
of Sherwood Forest in the Tortugas region, a remote, highly
ecologically important area 70 miles west of Key West. We brought
together students from three different counties within Florida to
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debate hot marine
management issues. They
found it enlightening to hear
arguments from both sides
of an issue. During the
mission, local high school
students experienced
firsthand the scientific
research being conducted
from the DeepWorker
submersibles.

CORAL SPAWNING

Saq
At the 1999 SSE Open House in Key Building on projects that
West, Mary Tagliareni explains the Were started last year, we
mechanics and operations of the will continue to utilize the

submersible to Ben Richards. innovative and technological

(Photo courtesy of FKNMS) advances of the Sustainable
Seas Expeditions. We want

to raise awareness about the Florida Keys National Marine
Sanctuary, the network of National Marine Sanctuaries, the results
of research, and management issues affecting the Florida Keys
marine environment. Below are summaries of activities planned for
the upcoming SSE mission in the Florida Keys. We hope you will
join us.

RMARITIME HISTORY _
Educational Research
Dives

September 8 to 12, 2000

A week of the mission in the
Florida Keys is dedicated to
educational research
objectives using the
DeepWorker and other
sampling oceanographic
equipment. The educational
DeepWorker dives will occur
in the Tortugas region,
approximately 70 miles west
of Key West. The
DeepWorker will be used to
explore two different
geographic areas, Sherwood
Forest and Riley's Hump, of
the Tortugas from depths of
80 to 400 ft. The tasks
involved in these dives are
1) create a list of fish species
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observed during a 45-minute
period of a dive, and
recorded at 5-minute
increments using the Great
American Fish Count (GAFC)
methodology; 2) estimate
the number of each fish
species observed in the
categories of single (1 fish),
few (2-10 fish), many (11-
100 fish), and abundant
(>100 fish); and 3) collect
video and still images of unknown fish species.

Trumpetfish, Aulostmus maculatus,
hunt throughout the day, only
occasionally taking time out to visit
cleaning stations. While on the
move, they generally swim
horizontally just above the bottom,
but quickly assume a vertical pose
to conceal their presence or position
for a strike. (Reef Fish Behavior,
Ned DelLoach.) (Photo courtesy of
Tim Daily)

National Geographic Alliance
September 14 to 16, 2000

The National Geographic Society is sponsoring a group of
Geographic Alliance teachers and their students from Washington,
DC, and Miami, FL, to participate in a weekend field study at the
Florida Keys National Marine Sanctuary. The session is being
sponsored by the Society and NOAA, under the direction of Dr.
Sylvia Earle. During the field study, students and teachers will
participate in the Coral Reef Classroom and visit the NOAA research
ship Gunter during the SSE Open House in Key West.

NOAA Ship Gunter Open House at Mallory Square in Key
West
Saturday, September 16, 2000, 10 am to 2 pm

The public is invited to tour the NOAA ship Gunter, view the
DeepWorker submersible, and meet with sanctuary and SSE staff
and scientists to learn about SSE goals and activities. The Open
House is scheduled from 10 am to 2 pm.

Students and Teachers-at-Sea
September 20, 2000

Selected high school students and their teachers will spend a day
on the NOAA ship Gunter to experience and document the research
expedition first-hand. Students will rotate through four stations and
get hands-on experience tracking submersible navigation and
communications on the bridge, video editing, and DeepWorker dive
operations.

Live Interactive Webcast
Tuesday, September 26, 2000 , 2:00 pm EST
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Participate in a virtual SSE
education activity without
leaving your computer. The
Florida Keys National Marine
Sanctuary, together with the
National Underseas Research
Center (NURC), the
University of North Carolina
at Wilmington, and NASA,
will host a live underwater
broadcast on September 26
at 2 pm EST. The webcast
will be from Conch Reef, six
miles offshore of Key Largo
and home of Aquarius, the
world's only operational
underwater laboratory.

Bill Goodwin, Sanctuary Resource Participants in the broadcast
Manager, dons an aga mask in will learn about coral reefs,
preparation for the underwater diseases that are infecting
segment of the 1999 SSE Internet them, possible global and

Uplink. (Photo courtesy of FKNMS)  regional causes of the
diseases, and what citizens

around the world can do to help. The broadcast uplink is designed
to be interactive. Participants will be encouraged to ask questions of
the divers and scientists. To participate, visit the live events

page for more information.
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BACKGROUND Planned Research Activities

LCDR Dave Savage, NOAA Manager
Florida Keys National Marine Sanctuary

. Upper Region

The emphasis on this year's Sustainable Seas
Expeditions in the Florida Keys is on general
exploration, education, and outreach. Although
general exploration will be emphasized, several
preliminary research projects may be conducted
with the submersibles in the deep reef
environment. These projects are designed to
complement the Florida Keys National Marine
Sanctuary's research and monitoring program.

Dave Savage

The first leg of the SSE 2000 mission will take place in the Tortugas
region of the sanctuary on September 3-15. Walt Jaap of the
Florida Marine Research Institute in Saint Petersburg is the principal
investigator for the first scientific project in the Tortugas. His
project will focus on the biological characterization of the Tortugas
Bank and adjacent areas. Dr. Japp will also pilot the DeepWorker
2000 submersible for his project.

The second scientific project
in the Tortugas will be led by
Dr. Erich Mueller of Mote
Marine Laboratory in
Summerland Key, Florida.
Dr. Mueller will also act as

A SPECIAL PLACE both principal investigator

E and DeepWorker pilot for his
project, which will
investigate potential coral
diseases on the deep reef
tract in the Tortugas region.
The health of these reefs is

CORAL DISEASE affected by water quality in
the Gulf of Mexico. We now
know from extensive drifter
studies that water travels
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from the Gulf of Mexico off
the coast of southwest
Florida to the reefs of the
Florida Keys and the
Tortugas. We are concerned
that nutrient-rich waters
produced during flood
episodes on the
Caloosahatchee River of
southwest Florida and the
Mississippi River will

™ periodically threaten the
coral reefs of the Florida
Keys National Marine
Sanctuary. These reefs
normally thrive in a low-
nutrient, oligotrophic
environment. When nutrient-
rich waters reach the coral
reefs, they can become

. overgrown with algae, which
Instead of scraping algae from the  hrives in nutrient-rich

surface of dead corals and reef conditions. This algae can

Sparisoma viride, use powerful jaws trom reaching the coral

to gouge out the algae growing colonies and can eventually
below the structure's surface. They -5.,se the death of these reef-

generally forage on upper and lower building (hermatypic) corals.
reef slopes in depths from five to 75
feet. (Reef Fish Behavior, Ned

DelLoach.) (Photo courtesy of I/Ihe_FIorSida P;eys N_attioE_al
FKNMS) arine Sanctuary is taking

an active role in the South
Florida Ecosystem Restoration Program and hopes to be the
downstream recipient of the ecosystem's fresh water in the
appropriate gquality, quantity, and timing. Nearshore water quality
problems in the Florida Keys are an additional threat to the
nearshore patch reef communities. Enterococci counts, -- an
indicator of pollution from human sewage, -- have been reported at
alarming levels on several Keys' beaches during the past year.
Steps are finally being taken to stem the tide of nearshore sewage
loading in the Keys. Key West is upgrading its central sewage plant
to include advanced wastewater treatment and deep well injection.
In Key Largo, the Florida Keys Aqueduct Authority has negotiated a
contract with Ogden Systems to sewer Key Largo and to treat the
sewage to advanced wastewater treatment standards with deep
well injection. Unfortunately, the contract may be determined to be
null and void, because opponents of central sewage have pointed
out to the State's Attorney that Florida Sunshine Laws may have
been violated during the evaluation phase of the project (these laws
protect the public’s right of access to governmental meetings and

CORAL SPAWNING

MARITIME HISTORY
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records). The Florida Keys have come to a crossroads where
nearshore water-quality issues need to be dealt with in a timely and
effective manner. Central sewage with sound infrastructure,
including lines that do not leak and plants that remove both
pathogens and nutrients, is needed sooner rather than later.

The Florida Keys National
Maine Sanctuary Water
Quality Protection program
has a significant research
and monitoring component.
This includes coral research,
seagrass research, and coral

monitoring, and is currently  \jated pairs of French angelfish,
funded by the U.S. Pomacanthus paru, live in large
Environmental Protection territories spanning a broad range
Agency. The monitoring of depths, where they feed on
conducted by the EPA is sponges and, to a lesser extent,
closely integrated with the gorgonian polyps and algae.

rest of the scientific Juveniles act as cleaners until about
monitoring that occurs in the three inches in length. (Reef Fish
sanctuary. The sanctuary’s  Behavior, Ned DeLoach.) (Photo

overall monitoring strategy courtesy of FKNMS)
currently is concentrated in

the no-take zones, and is conducted on three different levels. Level
1 monitoring investigates coral reef ecosystem function and is
designed to monitor changes in structure and function in the largest
zones: the Western Sambos Ecological Reserve, Eastern Sambo
Research Only Area, and Carysfort Sanctuary Preservation Area.
Level 2 monitoring involves ecosystem structure and human
activities. The EPA Water Quality Protection Program monitoring
falls under Level 2. The objective of Level 2 monitoring is to study
changes in ecosystem structure and human use due to closure. This
includes the prohibition of consumptive activities in the Sanctuary
Preservation Areas and the prohibition of entry in the Research Only
Areas. Level 3 monitoring involves monitoring overall ecosystem
health through the efforts of sanctuary volunteers. This work occurs
throughout the sanctuary in the no-take zones and in selected
reference sites.

The third scientific project in the Tortugas region has both a
research and education component. Laddie Akins, Director of the
Reef Environmental Education Foundation (REEF), will be piloting
the DeepWorker submersible to survey fish populations in the deep
reef environment in both the Upper Keys, near the Carysfort
Sanctuary Preservation Area, and in the Tortugas at Sherwood
Forest. A modified REEF roving-diver fish-count technique will
provide the Florida Keys National Marine Sanctuary with invaluable
fish population data in both areas.
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The second leg of the SSE
2000 mission, which will take
place from September 17-21,
will focus on the Florida Keys
National Marine Sanctuary
' Upper Region near Key
Largo. I, Lieutenant
Commander Dave Savage,
Upper Region Manager of the
Florida Keys National Marine
Sanctuary, am the principal
investigator for a project in
the Upper Keys that will
explore and document
biological and cultural data
on artificial reefs in the
sanctuary. The video
documentation on these
ships, which are intentionally
sunk to provide a haven for
Artificial reefs created by lighthouse scuba divers away from the
towers, such as this one at natural reefs, will be
Carysfort Reef, as well as accomplished this year using
shipwrecks and navigational a remotely operated vehicle
markers, offer shadows and shelter (ROV). In subsequent years

for predators and prey alike. (Photo of the five-year SSE

crourtesy of FKNMS) program, we hope to use the
DeepWorker 2000

submersible to follow up on the baseline observations that we will
gather this year. | am slated to be the submersible pilot for the
artificial reef project if the operation is deemed to fall within
acceptable safety parameters.

The use of artificial reefs as a management tool is very
controversial. | hope to obtain monitoring data over the next five
years that will help the sanctuary make informed management
decisions about the continued use of artificial reefs in an attempt to
alleviate human pressure on the natural reefs. The U.S. Navy
Maritime Administration ship Spiegel Grove is slated to be scuttled
as an artificial reef in the sanctuary off of Key Largo in December
2000. The Spiegel Grove, which measures 510 feet, will be the
largest artificial reef in the country accessible to scuba divers.

Other potential research projects in the Upper Keys include deep
reef monitoring of coral health off of Carysfort Reef, and queen
conch spawning aggregation studies off of the deep reef near
Molasses Reef. Dr. Phil Dustin of the Cousteau Society is the
principal investigator for the coral health study off of Carysfort, and
Bob Glazer of the Florida Marine Research Institute is the principal
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investigator for the queen conch study. Florida Keys National
Marine Sanctuary Education Coordinator Mary Tagliareni and | will
be the submersible pilots for these projects.
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View a series of dive maps produced during this expedition. Click on
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Florida Keys National Marine Sanctuary

MARITIME HISTORY The Florida Keys National Marine Sanctuary protects an area of over
3600 square miles (2800 square nautical miles) of submerged lands
and waters surrounding the Florida Keys. It includes parts of Florida
Bay, the southwest continental shelf, the corals of the Florida Reef
Tract that parallel the seaward edge of the Florida Keys, the Keys
themselves, and the Straits of Florida. Sanctuary waters range from
an average depth of four feet in Florida Bay to 2000 feet. Depth of
the reef tract averages about 50 feet. The submerged lands of the
sanctuary are part of a plateau of marine sediments that includes
all of Florida and its adjacent continental shelves. The outer edge of
the reef tract is subject to open tidal exchange of warm, clear
waters of the Florida Straits that are low in nutrients and conducive
to reef development. These coral reefs are intimately linked to a
marine ecosystem that supports one of the most unique and diverse
assemblages of plants and animals in North America. Cultural
resources are also contained within the sanctuary. The proximity of
coral reefs to centuries old shipping routes has resulted in a high
concentration of shipwrecks and an abundance of artifacts.

Reference Maps
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The Florida Keys National Marine Sanctuary has created an
interactive map of the sanctuary and surrounding areas. From this
map, you can access information about individual Sanctuary
Preservation Areas or other particular zones, their location,
regulations, as well as current research efforts being conducted
there. Click on the above map to visit this reference page.
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The two maps above link to Web pages containing the results of a
seven-year cooperative effort between the National Ocean Service
and the Florida Marine Research Institute (of the Florida Fish and
Wildlife Conservation Commission of Environmental Protection) to
map the types and extent of benthic (bottom) habitats within the
Florida Keys. The top map offers benthic information according to
Sanctuary Protected Areas; the bottom according to reference tiles.
Click on the benthic map of your choice for more information. (To
learn more about the Benthic Habitats of the Florida Keys mapping
project contact Steve Rohmann at the NOS Special Projects

Office.)
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The Florida Keys - A Very
Special Place

James Fryer

Director, The Nature Conservancy of the
Florida Keys and

Member, Florida Keys National Marine
Sanctuary Advisory Council

Webster's New World Dictionary defines a

"sanctuary" as, "a place set aside for worship; a James Fryer
place of refuge or protection; a reservation

where animals or birds are sheltered for breeding purposes.”

Clearly, a sanctuary is a very special place. In the Florida Keys,
there is a place where the term sanctuary means all this and much,
much more.

The Florida Keys is an archipelago of thousands of limestone islands
that stretch in a crescent-shaped arc from the Everglades, at the
southern tip of Florida, over 100 miles into warm, clear tropical
waters. A visitor to the Keys may be immediately taken by their
simple beauty. But beneath that simple beauty is a complex and
sometimes mysterious ecosystem that has national significance for
its biological and cultural resources. It ranks with our most
treasured natural heritage sites.

The Florida Keys is a place
where minute plankton-scale
events are juxtaposed with
large-scale processes that
affect the entire planet. The
Keys are located at the
confluence of the Florida
current and the Antilles
current where they join to
form the Gulf Stream, the
mightiest flow of water on
the planet. This flow of water
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not only helps to seed the
Keys reef tract with tiny
larvae to perpetuate the local
ecosystem, but also plays a
critical role in regulating
planetary climate. The Keys
are also connected to the
Everglades, the Gulf of
Mexico, the Caribbean, and
the Atlantic Ocean through
biological, chemical, and physical processes. It is a crossroads and
transition zone where both tropical and subtropical flora and fauna
are found.

Sea anemones are well known in
aquariums for their association with
the clown fish, a Pacific species. In
the Florida Keys, anemones may be
associated with cleaner shrimp,
anemone shrimp, banded clinging
crabs, and diamond blennies.
(Photo courtesy of Mike
White/FKNMS)

It is also a place where tropical storms and major hurricanes both
wreak havoc and bring renewal and rejuvenation, rearranging giant
coral boulders and changing coastlines to make room for new
growth. Within hours, days of calm and glassy seas can turn wild
with lightning, waterspouts and waves. Then, just as quickly, it will
be sunny and calm again.

The Florida Keys is a place
where, for eons, soft and
stony corals have built
massive and complex reefs
structures that now harbor
hundreds of species of
dolphin, manatees, tropical
fish, and invertebrates. Vast
seagrass meadows provide
food and nursing grounds for
many of the rich diversity of
species that live their adult
lives on the coral reefs.
There are places in the Keys
where groupers and
snappers, and other reef
animals, come together to
form great spawning
aggregations, dancing a
great dance that, almost against all odds, culminates the cycle of
life and perpetuates future generations.

Hermit Crabs find homes for their
soft bodies in seashells. When the
crab outgrows its home, it must
seek a larger shell, and may even
fight with other hermits to gain
access to this essential shelter.
(Photo courtesy of FKNMS)

The Florida Keys is a place where tiny neon gobies go about their
daily business setting up "cleaning stations" where large "client”
fish line up to await their turn for the gobies to clean them of
parasites. An observant diver may happen across such a cleaning
station, where giant barracuda and other large fish line up awaiting
their turn as if lined up at the local car wash.
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The Florida Keys is a place where fishermen have plied the waters
for generations, bringing in a large portion of Florida's fish landings,
and making a critical contribution to both the state and national
economies. It is a place that for centuries has been located at a
critical crossroads for shipping. Hundreds of shipwrecks, some still
containing gold, silver, jewels, and other significant cultural
resources, have met their misfortune in the Keys. Some of these
wrecks have surrendered their secrets to make a few lucky
individuals fabulously wealthy, and to provide the rest of us with a
window into our historic heritage.

The Florida Keys is a place where nearly 90,000 people now live,
many of whose ancestors have called the Keys home for
generations. It is a place where, every year, more than 2.5 million
visitors flock to enjoy the warm climate and spectacular marine
resources. More than a million of them dive or snorkel on the coral
reefs, making the Keys' reefs the most visited in the world.

The Florida Keys is a place where this writer, after visiting many
times as a young man, was inspired to pursue a career in natural
resources conservation.

The Florida Keys is a place loved by many. It is also a place that,
like many of our most treasured natural heritage sites, is in danger
of being loved to death.

It is fortunate that a group of
remarkably dedicated
resource managers,
scientists, and other
professionals have devoted
= themselves to the
~ preservation and protection
= of the Florida Keys marine
- ecosystem. Known as the
staff of the Florida Keys
National Marine Sanctuary,
Canoeing and kayaking are this group works with local
excellent ways to explore the community members and
Florida Keys National Marine leaders, and local, state and
Sanctuary's mangrove federal governmental
communities. This quiet mode of agencies, to preserve this
travel allows paddlers to observe place that means so much to
wildlife with minimal disturbance, so many. The stakes are
and is fueled only by elbow grease! tremendous. It is not an easy
(Photo courtesy of FKNMS) task, as there are daunting
challenges at work in such a
complex environment. But thank God that they do what they do.
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They are making a critical difference that will benefit not only those
now living in the Keys, but future generations as well.
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Coral Diseases of the Lower
Florida Keys

Lauri MacLaughlin, Resource Manager
Florida Keys National Marine Sanctuary, Lower Region

Coral Diseases

A coral disease is defined as
any impairment of the
organism'’s vital bodily
functions or systems,
including interruption,
cessation, proliferation or
other malfunction,
originating from either biotic
or abiotic sources. Diseases
of corals and other reef

organisms may be increasing :
as global and local ecological Black-band disease, a complex of

changes occur, and, cyanobacteria and other micro-

therefore, may serve as organisms, is destroying the living

indicators of such changes.  tissue of this brain coral located at
Bird Key in the Dry Tortugas.

(Photo courtesy of Don DeMaria)
Coral growth rates range

from 10 centimeters per year for the branching corals (Acroporids),
to 1 centimeter per year for the brain and star boulder corals. Coral
disease mortality rates, under ideal conditions, can be as high as 1
centimeter per day for white plague disease, and 1 millimeter per
day for black-band disease. You can understand why scientists are
very concerned about the presence of diseases in coral reef
ecosystems when the disease rates for a single day challenge the
coral's annual growth rate.

Coral Diseases in the Florida Keys National Marine Sanctuary
Coral diseases were observed in the tropical western Atlantic such
as "black line disease" and "plague" and described as far back as
the early 1970s. Traditionally, scientific studies have focused on the
incidence of a single disease within a small geographic area.
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Scientists began to focus
. increased attention on coral
~ diseases in the Florida Keys
- National Marine Sanctuary
, ; B | % during the summer of 1995
CORAL SPAWNING , Mm% , y due to reports from the
: ' : = National Undersea Research
Center in Key Largo, and in
1996 due to reports from
Craig Quirolo at Reef Relief.
Both groups were concerned
that disease outbreaks were
occurring along the reefs at
alarming rates. A group of
scientific experts and
resource managers were
promptly called upon to
conduct a rapid assessment
of disease outbreaks in the
Lower Keys, including field
observations and collections.
Dr. Deborah L. Santavy of

This elliptical star coral, at Sand
Key Reef, is infected with a white
plague type Il pathogen. The yellow-
orange area is the remaining living
tissue not yet effected by the the U.S. Environmental
disease. (Photo courtesy of G.P. Protection Agency (EPA) was
Schmahl) involved in this work and her
research and monitoring in
the sanctuary continues today. While coral reefs are in decline
throughout the world, disease and bleaching appear to be among
the leading contributing factors in the Florida Keys.

MARITIME HISTORY

The objective of Dr. Santavy's survey is to use guantitative
assessment methods to characterize the distribution and frequency
of coral disease in the Lower Florida Keys. The EPA has conducted
research cruises each summer since 1997, sampling 36 sites on the
reefs between Key West and the Dry Tortugas. The study utilizes a
circular (10 meter radial arc) transect method developed by
Edmunds in 1991. Coral counts, diseased coral counts, and
bleached coral counts are recorded to determine the distribution
and frequency of disease. Data reveals 11 disease conditions
affecting 18 species of stony corals and sea fans. According to
research completed in 1998, the greatest incidence of disease and
bleaching was found on the Key West reefs, where approximately
22% of the corals were diseased and 26% were bleached.

The focus of the sanctuary's involvement in coral disease work
includes assessment, treatment, and ongoing monitoring. For
example, sanctuary staff supports the EPA disease cruises each
summer, and the sanctuary funded the development and
implementation of the Marine Ecosystem Events Response
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Assessment (MEERA) rapid-response program at Mote Marine Lab.

The MEERA program encourages the public to report unusual or
significant biological events that adversely affect marine organisms,
such as disease outbreaks, coral bleaching, fish kills, and algal
blooms (including red tides). These reports will help scientists and
resource managers coordinate the early detection and assessment
of such events by sending out response teams.

The sanctuary staff of Looe

Key National Marine

Sanctuary began monitoring

a severe outbreak of black-

band disease on the

sanctuary'’s fore reef in 1986.

Harold Hudson of the U.S.

PHOTO GALLERY Geological Survey initiated
an experimental treatment
program in 1987. He
removed the black band, Harold Hudson, FKNMS Coral Reef
which appears as the Restoration Biologist, is seen
interface between live tissue aspirating the black band from the
and dead skeleton, with a surface of a brain coral using a
vacuum technique that used vacuum operated apparatus of his
air to lift the black band of own design. (Photo courtesy of
disease off the surface of the FKNMS)
coral skeleton. As some
microscopic filaments inevitably remained, he discovered that
applying modeling clay (by pressing it into the coral skeleton) would
successfully smother the unseen pathogen. Today, this work
continues, as severe outbreaks were observed again in 1995, 1996
and 1999. Monitoring to determine the success of treatment is
under way.

BIOCRAFH

WEATHER

Coral Bleaching Coral colonies among the coral reef appear in a
variety of colors due to the presence of a microscopic algae that
lives within their tissues. Through the process of photosynthesis,
the algae provide oxygen that fuels respiration in the coral.
Likewise, the coral produces carbon dioxide that is utilized by the
algae. The two work cooperatively in a beneficial relationship,

which is described as "symbiotic,” to maximize growth.

Coral bleaching is described as the loss of symbiotic algae or algal
pigments from the coral tissues (gastrodermal cells), which results
in the appearance of the white coral skeleton through the
translucent coral tissue. The corals appear white, as though it has
"snowed" on the reef, and tissue loss may occur if the condition
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persists for a period of time.
Coral bleaching is a
generalized stress response
to extremes of temperature,
salinity, ultraviolet radiation,
changes in the level or
quality of light,
sedimentation and turbidity,
and possibly, carbon dioxide
increases. In the
Mediterranean, scientists
have isolated a Vibrio
bacterium that causes

E:.‘?‘w-l bleaching. B_y dgfinitior),
coral bleaching is considered

a diseased condition of

This star coral has lost its symbiotic
corals.

algae, giving it a white appearance.

Coral can survive for a short time

without this algae, but if they Coral bleaching observations

remain expelled for an extended have been recorded and

period of time, the coral will die. monitored by the Keys

(Photo courtesy of FKNMS) sanctuary staff since a

severe bleaching event in

1988. Sanctuary Manager Billy Causey has documented coral
bleaching events at Looe Key in September 1990, and throughout
the Keys in 1998. These periods were characterized by doldrum,
lake-like conditions resulting in warm water temperatures, as high
as 93°F, along the reef tract. During the 1990 event at Looe Key,
the staff conducted surveys and collected bleaching data. A range
of 75%to 90% of all coral species located in the reef crest zone
were bleached. While corals are often able to survive bleaching
events, sometimes the tissue dies back. Mortality had occurred, in
this case, shortly after the bleaching event, which affected mostly
fire coral and elkhorn coral. The sanctuary staff continues to
document the reef's condition, in collaboration with EPA, during the
annual research cruise.

For More Information on Coral Diseases Descriptions of coral
disease types and their symptoms can be found in a the paper
entitled "Microbial Pests: Coral Diseases in the Western Atlantic” by
D.L. Santavy and E.C. Peters (1997 Proceedings of the 8th
International Coral Reef Symposium 1:607-612.) or on The Coral

Disease Page Web site.
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Coral Spawning: '"Romance’
Under a Starlit Sky

David R. Eaken

Florida Fish and Wildlife Conservation Commission
Florida Marine Research Institute

Coral Reef Monitoring Project

Participating in a night dive
over a coral reef during the
height of the summer is an
ideal way to spend an
evening in the midst of one
of the hottest months of the
year. But once a year, for a
very brief period of time, the
coral reefs of the Caribbean
become truly magical. On
the eighth day following
August's full moon, many

species of coral will spawn. A ¢colony of Elkhorn coral, (Acropora
This phenomenon, which was saimata), is one of the large reef-
only discovered in 1982 on ' jj|ding corals in the Florida Keys
Australia’s Great Barrier that spawns each year after the full

Reef, has been witnessed by ;g0n jn August. (Photo by John
very few divers and Halas, FKNMS)
scientists. Matt Patterson, a ’

Park Ecologist for Biscayne National Park, describes a coral
spawning event he experienced in the Dry Tortugas as "an upside-
down snowstorm of iridescent orange, white and red egg sacs and
sperm floating toward the surface for a chance rendez-vous."

Coral researchers have now been able to document that most large,
reef-building boulder corals use this strategy of the precise and
simultaneous release of sperm and eggs. Although corals reproduce
by many other means, mass spawnings are probably the most
unusual, and certainly the most exciting method, to observe.
Biologists believe that corals developed this cooperative approach
for a number of reasons. A mass spawning event allows all of the
colonies of one species to mix genetically and to maximize the
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chance for fertilization. Many
fish take advantage of the
spawning event to feed
unmercifully on the released
sperm and eggs. However,
during a spawning event,
there is such an incredible
amount of food available that
it is believed that the
predators become
overwhelmed with more food
than they could ever
consume.

CORAL SPAWNING

No one really understands
what factors contribute to
triggering a spawning event
or how corals synchronize to
spawn all at the same time.
Nevertheless, because

_ spawning events can be
This mature colony of boulder coral, effectively predicted from

(Montastrea cavernosa), began life closely observing the lunar

as a single polyp that reproduced phase, this is undoubtedly an

The original polyp resulted from Scientists also believe that
MARITIME HISTORY sexual reproduction when an egg water temperature, tidal
' and sperm united in the water fluctuations, and length of
column after a mass spawning the daylight period may

event in boulder corals. (Photo contribute to corals spawning
courtesy of FKNMS) on cue.

Most of the corals that L -
reproduce by mass spawning ¥ -13,':1*'
are hermaphrodites. : %
Hermaphroditic corals

possess both sperm and egg

in each individual polyp.

When a hermaphroditic coral

begins to spawn, each polyp

releases both sperm and egg

in a bundle that resembles a

BB or a small seed. Once this

fragile bundle is released, it

floats freely, slowly traveling

toward the surface. Upon

reaching the surface, it easily

ruptures and breaks apart,

where it adds its gametes to

the genetic "soup." Although
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most mass spawning corals
are hermaphroditic, a lesser
number of mass spawners
are gonochornic. Unlike their
hermaphroditic cousins,

Close-up of Boulder coral
(Montastrea cavernosa) polyps.
Hermaphroditic corals
simultaneously release both sperm
g and eggs from their polyps into the
gonochornic corals release water column where fertilization

either eggs or sperm, but not a1 es place. (Photo by Paige Gill,
both. Gonochornic corals FKNMS)

depend on a neighboring
colony of the opposite sex to complete the fertilization process.

Every year, some coral colonies die from either natural or human
influences. Natural impacts affecting health of coral reefs include
occasional hurricanes, extreme cold or warm seawater events, algal
blooms, and other reef-dwelling animals that feed on the tissues of
corals. Human influences having an impact coral reef health can be
very diverse, but include anchoring damage, boat groundings, and
coastal runoff that affects water quality. The successful spawning,
fertilization, and eventual settlement of a coral that begins life as a
single polyp are all necessary to maintain and enhance coral reefs.

Although the spawning period may last only for a few hours each
year, the event is of incredible importance to the viability of coral
reefs around the world. Future generations of corals are dependent
on the success of these spawning events. Tens, or perhaps

hundreds of years ago, these large parent corals also began life
somewhere in warm ocean waters, under the light of a setting
August moon. Their legacy will be found gently floating to the
surface each summer, in a colorful "upside-down snowstorm," for a
chance to colonize the reefs of tomorrow.

Top | Return

http://sustainableseas.noaa.gov/missions/florida2/background/coralspawning.html (3 of 3) [2/7/2003 6:20:52 PM]


http://www.sanctuaries.nos.noaa.gov/pgallery/pgflorida/pgflorida.html

Sustainable Seas Expeditions - Florida Keys 2000

4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG
FLORIDA KEYS SITE INDEX

BACKGROUND PrOteCting Ocean Wilderness
INn the Tortugas

SR ETRRIERY Cheva Heck, Public Outreach Specialist
' Florida Keys National Marine Sanctuary

" . . . wilderness is not a luxury but a necessity
of the human spirit . . " Edward Abbey, Desert
Solitaire, 1968.

Sixty-five feet below the surface . . .we descend

to the top of Black Coral Rock, some 20 feet

above the seafloor. Atop the pinnacle looms a

multicolored cluster of star corals. Despite the Cheva Heck
depth, their colors remain vivid -- rose,

lavender, mint. Dotting their sides are

sponges in every vibrant
color of the rainbow. Feather
duster worms snap closed as
they sense our approach,
cautiously opening like
marine flowers when they
sense that the danger has
passed. Immediately above
the coral, hundreds of tiny
neon blue chromis and
yellow damselfish twinkle like
: . _ § lights on a Christmas tree. At
A SPECIAL PLACE =g T W the pinnacle’s edge, a school
; ' R . of creole wrasse provides a
backdrop to this mesmerizing
scene, their showy purple
and yellow markings dimmed
only slightly by distance in
: the clear blue water. | turn
CORAL DISEASE -, , my gaze just in time to see a
southern stingray shake
itself free of the sandy
bottom. Nearby, a large red
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grouper perches, curious and

They may look like plants, but i
unafraid.

they're comprised of tiny animals --
Bushy tendrils of black coral on a
deep reef in the Tortugas (photo: Nothing on the surface of
Larry Benvenuti - FKNMS) these waters suggests what
CORAL SPAWNING lies below. Out here in the
; exposed waters of the Tortugas Bank exist none of the trappings
that lure millions to the Florida Keys each year. No tiki bars, no
sandy beaches, not even any islands. Only water, albeit of a
stunning shade of blue. But beneath the waves lie the most
luxuriant and most abundantly alive coral reefs in the Florida Keys
National Marine Sanctuary.

Clean, clear water and
powerful ocean currents fuel
the diversity of life in the
Tortugas. Coral here is
healthier and more abundant
than anywhere else in the
Florida Keys. On a reef
known as Sherwood Forest, a
lush coral carpet covers the
true bottom several feet

below, stretching several Coral formations on Tortugas reefs
miles. Crevices and holes often form a false floor, offering

MARITIME HISTORY riddle the coral veneer, hiding places for predator and prey
offering refuge for some alike. (photo: Larry Benvenuti -
small creatures and the FKNMS)

undersea equivalent of a

duck blind for their predators. Scientists suspect that low light
conditions and strong currents cause coral to grow in the strange
mushroom and plate formations seen here. Coral cover on this reef
exceeds 30 percent, compared to an average of 10 percent on
other reefs in the Keys. Underwater, colors normally fade as depth
increases. But here in Sherwood Forest, the corals retain their
stunning shades at 80 feet, thanks to florescent pigments.

Currents bring the larvae of fish and other creatures to the
Tortugas from both the Gulf of Mexico and the Caribbean Sea. As a
result, more than 400 species of reef fish inhabit the region,
including all species of grouper. A small population of sargassum, or
red-tailed, triggerfish is among the unique species found in the
area.

All species of gorgonians, corals that lack hard outer skeletons,
occur in the region. Black corals, rarely found in the Florida Keys,
thrive in the strong currents that circle the walls of coral pinnacles.
Plantlike in appearance, their yellow to red outer layer disguises a
hard black skeleton. Jewelers consider the skeleton a semiprecious
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material, and collectors have
wiped out these creatures in
many areas. Also seldom
seen, the ancient and
graceful creatures known as
crinoids, or feather stars,
lurk in narrow crevices or
inside sponges, rewarding
the observant diver.

BIOCRAPH
WEATHER

PHOTO GALLERY

Coral cover on some Tortugas reefs
climbs in excess of 40 percent.
(photo: Don Kincaid - FKNMS)

Pelagic species cruise the deep
waters, lured by the warm, swift
current of the Gulf Stream. Research
suggests that some tuna species may
use the Tortugas as a spawning
ground, and about 40 species of
sharks pass through the region.
Many species of sponges, corals,

The Tortugas region owes its very algae and other animals and plants

name to the sea turtles once found  @ccount for the riot of color on
here in abundance, but decimated by 1ortugas reefs. (photo: Larry
commercial fishing in the late 1800s Bénvenuti - FEKNMS)

and early 1900s. Green, loggerhead,

Kemp's Ridley, hawksbill and leatherback turtles still travel these
waters, protected now from capture. The islands of Dry Tortugas
National Park host the largest remaining loggerhead and green

turtle rookeries in the Florida Keys.

Seabirds depend on the clear water of these foraging grounds to
sight the small, fast-moving fish upon which they prey. The islands
of the Tortugas serve as the only breeding ground in the continental
U.S. for sooty terns, brown noddies, masked boobies and the
magnificent frigate birds.
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Strange coral formations, such as
this mushroom shape, grace the
deep coral reefs of the Tortugas.
(photo: Larry Benvenuti - FKNMS)

Top | Return

Despite the threats that
confront the region, the
Tortugas remain an ocean
wilderness. Now, the Florida
Keys National Marine
Sanctuary and our partners
hope to create a seascape of
promise by extending full
protection to the undersea
riches of this magical place.

http://sustainableseas.noaa.gov/missions/florida2/background/drytortugas.html (4 of 4) [2/7/2003 6:21:08 PM]



http://sustai nabl eseas.noaa.gov/missi ons/florida2/background/maritimehi story.html

4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG _
FLORIDA KEYS SITE INDEX

BACKGROUND

NMTERWIEW

A SPECIAL PLACE

CORAL DISEASE

Every Shipwreck Tells A Story

Nancy Diersing, Education Specialist
Florida Keys National Marine Sanctuary

"Many ships that sailed the waters of the Florida
Keys lie broken on the ocean floor amid the
corals and seagrasses. Today, their wooden and
metal remains, adorned with colorful sponges
and corals, serve as shelter for a host of tropical '~ Nancy Diersing
fish and invertebrates. Scuba divers and

snorkelers have the opportunity to swim around these structures
that once served a variety of purposes on the intact ship. Anyone
who has observed artifacts from a shipwreck has wondered about
the function and original form of the objects found in the wreckage.
They may have even asked themselves about the lives of the
people who were aboard the ship at the time of its misfortune.
What drove these people of the past to explore the vast oceans and
lands of the world, and what conditions led to the sinking of the
ship that today lies scattered on the seafloor?

-
_ 5

Every shipwreck tells a story,
and every story provides
insight into our history as
human beings--clues about
the way people lived, their
foods, their tools, the things
they treasured, and how
they viewed the sea and the
world around them. A
shipwreck holds the secrets
to the everyday world of
seafaring folks. Artifacts
convey knowledge about the
technology of the period,
making them a treasure of
information. As President
Harry S. Truman once noted,
"There is nothing new in the
world except the history you
do not know."
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The shipwrecks of the Florida
Keys tell many tales worthy
of our attention. They
recount stories of Spanish

| galleons with cargoes of gold
tossed upon the coral reef by
violent storms, and American
clipper ships trading goods
between the Old and New
Worlds. One shipwreck even
tells the story of ships under
the threat of submarine
attack, colliding in the dark
of night off Key Largo.

' The history of nine wrecks
found in the waters of the
Florida Keys has been

. preserved in the Shipwreck

" Trail, an educational program
developed by the Florida

# Keys National Marine

| Sanctuary education staff in
cooperation with underwater
archeologists, historians, and
divers. The program provides
opportunities to learn about
our nation's rich maritime
history, and seeks to foster

Schoolmaster snappers, Lutjanus
apodus, make their home around
the Benwood wreck, located off Key
Largo. (photo: Indiana University)

MARITIME HISTORY

an appreciation and

understanding of these irreplaceable remnants of our past. Guides
with site maps and historical information are available to those who
want to learn more about Keys maritime history.

The wrecks of the Shipwreck
Trail fall into three broad
periods of Keys maritime
history: European Colonial,
American, and Modern. The
oldest shipwreck in the
system, the San Pedro, is an
18th century Dutch-built
galleon that represents the
European Colonial period.
The San Pedro was only one
of the many ships in Spain's
Treasure fleet destroyed in
1733 by a hurricane shortly
after leaving Cuba with a

http://sustainableseas.noaa.gov/missions/florida2/background/maritimehistory.html (2 of 5) [2/7/2003 6:21:22 PM]



http://sustai nabl eseas.noaa.gov/missi ons/florida2/background/maritimehi story.html

BIOCRAFH

WEATHER

PHOTO GALLERY

cargo of gold, silver, and
other valuables. In 1989, the
State of Florida designated
the San Pedro as an
Underwater Archeological
Preserve. To enhance the
visitor's experience, replica cannons and an authentic 1733 anchor
were placed near the ballast stones that mark the wreck site. When
the ship was afloat, these stones, held in the hull of the boat,
provided added stability in rough seas.

Lost in 1842, large sections of the
wooden hull and ballast stones from
the square rigged vessel North
American lay off the Middle Keys.
(photo: David Whall)

The North American and
Adelaide Baker were both
sailing ships from the
American period. At this
time, European shipping
tapered off, while American
shipping was expanding
rapidly. The North American,
a square-rigged vessel, was
lost in 1842 while en route
from New York to Alabama.
Sunken in 1889, a metal water Keys wreckers from nearby
tank, wooden timbers and a portion communities aided in the
of the mizzenmast is all that three-day salvage effort to
remains of the Adelaide Baker. save the crew and dry goods.
(photo: David Whall) Wreckers also assisted in the
salvage of the Adelaide
Baker, a three-masted vessel that went down off the middle Keys in
1889 with a load of sawn timber. Wooden timbers, a metal water
tank, and a portion of the mizzenmast can still be seen today on
the Adelaide Baker site.

Despite improvements in navigation, shipwrecks still occur in
modern times. The Benwood, a merchant marine freighter armed
with rifles, a gun, depth charges, and bombs, sank off Key Largo in
1942 after colliding with another vessel, the Tuttle. Rumors of
German U-boats in the area required that both ships travel blacked
out, without lights. In

the collision, the Benwood's bow was crushed and her keel was
broken. Her bow and much of her hull now lies in 25 to 45 feet of
water. Another modern wreck occurred when the City of
Washington sank in 1917 while being towed by a tugboat. Although
she was built as a sailing vessel 1910, she was refitted with a high-
powered steam engine that greatly reduced her sailing time. The
City of Washington's moment in history came one night in Havana
Harbor in 1898, when her crew came to the immediate aide of
survivors of the explosion that destroyed the Maine. This incident
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was the final event leading to the Spanish
American War during which, the City of
Washington carried troops and supplies.

The remaining wrecks in the trail, the
Thunderbolt, Duane, Amesbury, and the
Eagle, were all sunk intentionally for use as
artificial reefs. Like the other wrecks in the
trail, each of these vessels has a rich and
varied history. The Thunderbolt tended coastal
minefields for the Amery's Coast Artillery
Corps during WW Il. The Duane, a 327 foot
Treasury Class cutter built under President
Andrew Jackson, had an impressive wartime
and peacetime record. She participated in four
rescues at sea, picking up a total of 346
survivors. In 1985, the Eagle, a conventional
hull freighter, caught on fire while en route to
Venezuela. Although two U.S. cutters
responded to her call, the structure of the ship had been destroyed.
After being purchased by the Keys Association of Dive

Florida Keys National Marine Sanctuary

Operators and The Florida
| Keys Artificial Reef
Association, she was sunk off
Key Largo and now lies in
two main pieces in 110 feet
of water. The remains of the
steel-hulled Amesbury, a
U.S. naval vessel, are found
in two sections lying 200
yards apart in 25 feet of
water off Key West. One
section contains the remains
*.« of the bow and port side,
while the other consists of
Lying in 25 feet of water off of Key the stern and starboard side.
West, a diver observes the
encrusting marine life that has
grown over the hull of the
Amesbury. (photo: Eastern Carolina
University)

Divers and snorkelers are
encouraged to visit the sites
of the Florida Keys National
Marine Sanctuary Shipwreck
Trail, but are reminded that
these resources are the shared legacy of the people of the United
States. Removing or damaging artifacts from sanctuary waters not
only violates the public trust, but is prohibited by law. Mooring
buoys are provided to keep anchor damage to a minimum and
divers are asked not to touch the shipwreck structures themselves.
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For more information on these cultural wonders, visit the
Shipwreck Trail Web page.
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e T he Reef Environmental
Education Foundation (REEF)

WTERVIEW Laddie Akins
Executive Director, Reef Environmental
Education Foundation

During this year's Sustainable Seas Expedition
(SSE) mission to the Florida Keys, | will conduct
fish assessments in the Dry Tortugas and at
Carysfort Reef. REEF's history of data collection
in these areas dates back to 1993. | will utilize
the materials and methodologies developed for
and by the REEF volunteer fish survey program.
This program allows and encourages volunteer
divers and snorkelers to conduct fish distribution
and abundance surveys anytime they dive. The REEF program
evolved in the Florida Keys and spread to the greater Caribbean,
the Gulf of Mexico, the U.S. West Coast, and Canada, and the
tropical eastern Pacific. All data are managed by REEF and publicly
accessible on the REEF Web site.

Laddie Akins

The methodologies that REEF
uses were tested last year in
the SSE'sDeepWorker
submersibles. The technique
for surveying is called the
RDT, or roving diver
AL ; | . technique (or roving sub
A SPECIAL PLACE A T W, W technique in the case of the
: 3 . DeepWorker). The primary
objectives are to record as
many species as possible
from a specific site and then
. . assign each species into a
During a REEF volunteer fish relative category of

CORAL DISEASE survey, a diver identifies and abundance. In contrast to
documents the relative abundance  ygre rigorous transect

of fish species he sees. (photo: methods, the RDT allows
Michael Lawrence) more flexibility in exploring
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new habitats. While less statistically maneuverable, the data tend
to provide a more complete picture of the fish assemblages with
fewer samples. This fits in perfectly with the SSE objectives to
explore new areas, document the occurring species, and define the
overall fish assemblage.

CORAL SPAWNING
During the 1999 SSE, | used
both transect and RDT
methods in the Gray's Reef,
Florida Keys, and the Flower
Garden Banks National
Marine Sanctuaries.
Interesting observations and . :
sightings included three mola ' e om T
mola (ocean sunfish) at
Gray's Reef, and the first The most commonly observed shark
look at a deep offshore site in Florida Keys waters, the nurse
named Sapelo Scarp, where shark often rests under reef ledges.
groupers were the dominant Their powerful jaws enable them to
species. In the Florida Keys, feed on well-armored invertebrates
species were documented in  such as spiny lobster, other
the Sherwood Forest area crustaceans, and mollusks. (photo:
and in the newly developing FKNMS)
third reef off Craysfort Reef
in the Upper Keys. Longsnout butterflyfish, coronetfish, and a huge
school of cottonwick grunts were unusual sightings on the deep

MARITIME HISTORY reef. In the Flower Gardens, manta rays and sharks were common
sightings, as were large numbers of grouper and gray snapper on
the sloping drop at 170 feet.

This year's survey effort will
focus on generating larger
samples in the Sherwood
Forest and off Carysfort
Reef. When data are
entered, two sets of
information are output. The
first set of data is the
sighting frequency, or how
often the species is seen.

This is represented by the
REEF's Advanced Assessment Team pumber of surveys in which a

conducts surveys to collect data on  species is recorded over the

fish populations in the Florida Keys  total number of surveys. The
National Marine Sanctuary. (photo:  second output is the average
FKNMS) of the abundance categories;
i.e. when the species was
sighted, the average of the abundance categories that were
recorded. The objective in the upcoming fish surveys is to increase
the sample size to more than 20 surveys in each area. This will
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enable us to look at species composition and assemblage in the
Keys in a broader perspective in relation to other areas in the Dry
Tortugas and around the Caribbean. We expect to find a very
different community in the Sherwood Forest area than in the
surrounding reef sites due to the different habitat and extremely
high coral cover. Just how different the fish composition is will be
determined once the data are recorded and entered. More
information on REEF's methodologies and data management is
available on the REEF Web offering.

More than 25,000 surveys
have been entered into the

BIOGRAPHIES REEF data base. These data =
are becoming increasingly % rﬂf ?-..u."'. =
=g s ] 3|

WEATHER valuable as a management .

and science tool for i ) \ -
PHOTO CALLERY describing and comparing : R &

fish assemblages at the T -

same sites over time, or at S

different sites. Most of the i = ¢ '

data have been provided by

volunteer divers and REEF Volunteers review fish data

snorkelers, and the collected during a fish count survey
opportunity to help gather dive. (photo: FKNMS)
this valuable information is a

strong incentive for many underwater recreationalists to join the
effort. Membership in REEF is free, and complimentary survey
report forms are provided to any interested divers. Beginning
survey materials and courses are also available through REEF. Visit
their Web offering for more information.

Read Laddie AKins' log entries summarizing his SSE dives.
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e Reflections: What the
Sanctuary Means to Me

SR ETRRIERY Fran Decker, Middle Keys Citizen-at-Large
Representative
Florida Keys National Marine Sanctuary
Advisory Council

The Florida Keys have long been recognized as a

special area. A climate that never experiences

freezing temperatures has allowed a variety of

unique plants and animals to flourish. The clear,

warm waters surrounding the Keys are home to

the largest North American coral reef. This Fran Decker
special area is not an isolated, desolate place;

instead, it is in the middle of world activities. Shipping traffic from
the Gulf of Mexico and the Panama Canal pass within miles of the
fragile coral reef. Qil is believed to be located below. The Keys are
at the bottom of one of the world’'s major watersheds -- the
Everglades. This watershed also abuts an enormous agricultural
area. A major metropolis, Miami, is just to the north.

This natural treasure is as
valuable as anything in our
national parks. This fantastic
area deserves protection and
good, science-based
management. A special area
v deserves special

A SPECIAL PLACE - i | consideration, and the

; ) | National Marine Sanctuaries
Program provides the means.
So, what can the sanctuary

| do to protect these special

| resources?

CORAL DISEASE .
One example is the Tortugas

Ecological Reserve Working
Group that facilitated the
establishment of the nation's
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largest marine protected
area (MPA). This MPA, as a
part of the sanctuary, will set
aside a portion of pristine
habitat and protect it from all
consumptive activities. Many
opponents of the MPA concept asked why if the area is so pristine
and has such a low level of fishing activity, does it need "official"
protection? Why didn't we focus on trying to protect troubled, over-
fished areas? To be able to preserve an area before damage to the
environment has been done is a unique opportunity, and one that
only the sanctuary could provide.

Brilliantly accented blue tang,
Acanthurus coeruleus, are excellent
"tour guides" for snorkelers who
follow their leisurely path. (Photo
courtesy of Alan Bunn/FKNMS)

CORAL SPAWNING

Simply establishing a National Marine Sanctuary doesn't mean that
the job is done and that all the problems are solved. There are
many vital issues facing the sanctuary, such as water quality,
personal watercraft, and enforcement. Unlike a national park, the
Sanctuary has 80,000 residents, and more than a million tourists
visit each year. Their impact is unavoidable. In fact, the sanctuary
has a responsibility and a mandate to work with this "human
component” of the ecosystem. To this end:

The Florida Keys

MARITIME HISTORY National Marine
Sanctuary Advisory
Council is an effective
way for the public to
communicate their
concerns directly to
the sanctuary staff.
Volunteer programs
provide opportunities Mooring buoys have greatly
for people to get reduced anchor damage in the
involved in a hands-on Florida Keys National Marine
way with sanctuary Sanctuary. Properly used, the
projects. floating "pick-up line" attached to
Education programs the buoy is tied to a boat's own line
and public workshops so that a proper amount of “scope*™
are other means for is maintained. (Photo courtesy of
people to have a say FKNMS)
in sanctuary issues.

It is hoped that the Sanctuary Management Plan will be a dynamic
one, changing as new and different issues become important, and
serving as a useful tool to help resolve them.

Interaction between the
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BIOGRAPH
Raiding parties of large yellow jack,

WEATHER Caranx bartholomaei, and bar jack,
Caranx ruber, are masters of

PHOTO GALLERY pandemonium. The packs circle
schools of grunts, attempting to
splinter the groups before slashing
through the escaping fishes. (Reef
Fish Behavior, Ned DeLoach.)
(Photo courtesy of Mike
White/FKNMS)
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important. It is how the staff
knows what is on the minds
of the people who live, work,
and play in the fabulous
Florida Keys. For me,
personally, the sanctuary is
essential to preserving the
fantastic and unique natural
resources of the Keys and
the surrounding waters. As a
member of the Sanctuary
Advisory Council, I am proud
to be an active participant in
the ongoing process of
sanctuary management.
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Seagrass: Every Square Foot
Counts

Captain Tad Burke
Florida Keys Fishing
Guides Association

Across the nation, the
headlines of every major
newspaper announced that
Yellowstone National Park
was burning. The
Photographs said it all--
thousands of acres charred.
Visions of the magnificent
park being destroyed tugged
at the heartstrings of every
American citizen.

Every year, thousands of
acres of our undersea forests
are scarred and destroyed by
unknowing, or, too often,
careless watercraft
operators. Due to the fact
that our undersea forests are
not as visible, their
destruction goes unnoticed.
Yet one square foot of
seagrass houses more life
than one square foot of
forest. The majority of this

Healthy seagrass beds are
important habitat and home to
hundreds of different species.
(Photo courtesy of Paige
Gill/FKNMS)

devastation takes place in water that is less than three feet deep--a
depth that constitutes the majority of Florida Bay and Everglades

National Park.

As professional fishing guides, we understand the importance of
seagrass to a healthy aquatic environment.

Continued destruction not onl

jeopardizes a way of life, but will rob
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future generations of the
chance to enjoy these
wonderful resources. Guiding
is more than just pursuing
fish for clients. We must be
caretakers of this special
place. We live a tidal life and
feel the pulse of this aquatic
wonderland. Through our
daily observations, we see
firsthand the changes that
The root system of seagrasses is are taking place. Ruination of
damaged after destruction by a habitat is a chief factor in the
boat propeller. (Photo Courtesy of  reduction of fish populations.

Harold Hudson/FKNMS) We can reduce bag limits and
practice catch-and-release,

but without a place for the fish to live, we're going backwards. We
must do what we can to protect these undersea gardens of Eden
that are home to such a variety of life, from small crustaceans to
giant tarpon. Our existence is intertwined with theirs.

CORAL SPAWNING

In every community, there is a battle to save a piece of this
precious planet.

We must save the seagrass,

MARITIME HISTORY as it is a barometer of Florida
Bay's health, and,
consequently, our own. As
we progress, we must realize
that we are at the top of the
food chain only because we
are sustained by what is
below us.

Proper use of deeper water
channels can help save our
seagrass beds. (Photo courtesy of
Curtis Kruer)
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el Key Largo's Sanctuary
Preservation Areas (SPAs): 21
Years of Observations

NMTERWIEW

Stephen Frink
Diver and Photographer

I have been diving the reefs off Key Largo since
1978. Unfortunately, these reefs have suffered
all too many negative changes during the past
21 years, but there have been some significant
successes as well, thanks to the stewardship of
NOAA via the National Marine Sanctuaries

Program.
. Author Stephen

Frink (photo:
Photographer Jerry Greenberg is a good friend, Wayne Blevins/

and he has been diving these reefs much longer \waterhouse)
than 1. He tells stories of how they looked in the

late 1950s, with acres of totally intact elkhorn gardens, massive
star coral boulders, and an abundance of marine life that was
inspirational to behold.

Spearfishing, coral collection, and proximity to an urban population
have threatened and damaged this wondrous marine environment.

But we are grateful that a
group of insightful
2= o . conservationists generated
A SPECIAL PLACE e : " sufficient public and
> ' ; government support for the
creation of the John
Pennekamp Coral Reef State
Park in 1960. This, at least,
began a conservation mind
set that has served this area
well through the proceeding
years.

CORAL DISEASE Pakps Gl - Flodda Heys HME
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The State of Florida's
jurisdiction extends only
three miles offshore, but by
an accident of geography,
the coral reefs that needed
protection here in Key Largo
were four to Six miles
offshore. Thus these reefs
required Federal Protection.
Fortunately, NOAA was able
to step in with the creation of
the Key Largo National
Marine Sanctuary. The Prohibition of spearfishing and coral
collection provided a philosophy of protection, but other creative
conservation measures were also inaugurated. Mooring buoys are a
good example.

Commercial dive boats offer
residents and visitors the
opportunity to dive or snorkel on
the beautiful coral reefs of the
Florida Keys. Currently, there are

CORAL SPAWMIMNG approximately elghty dive ShOpS

. located throughout the Keys, which

take approximately nine hundred
thousand divers and snorkelers to
Keys reefs annually. (photo: Paige
Gill - Florida Keys NMS)

In the early years of the Key Largo commercial dive industry, the
captains would have to find dive sites by triangulating with shore
ranges. Admittedly, finding sites around the Elbow or Molasses Reef
wasn't too difficult with their large lighted towers, but finding the
Benwood or Pickles, or even the Christ of the Abyss statue, could be
tough.

Then, once they found the
site, they'd have to drop an
anchor. They were usually
careful to drop the hook in
the sand, but anchors drag,
even on calm days. The line
could entangle and abrade
coral heads, or worse, the
chain and anchor could
uproot and destroy large
sections of coral.

MARITIME HISTORY

If, despite their best efforts,
even the commercial dive Located in 20 feet of water at Key

boat captains had problems Largo Dry Rocks, Christ of the
keeping the hook from Abyss is a duplicate of a statue
impacting the coral, imagine placed in the Mediterranean off
what happened when an Genoa, Italy. Growths of fire coral,
inexperienced or indifferent  Séa fans, and algae provide a deep-
pleasure boater was at the sea ambiance to the bronze statue,
helm. Sometimes we'd see  and it is the site of many

them actually target a stand underwater weddings. (photo: Bill
of coral with their anchor just Keogh)

to make sure the hook got a

good bite. When the wind direction shifted or intensity increased,
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there were anchors dragging everywhere.

Boat captains might want to pick up and reset their anchors, but by
then, divers could be climbing up the ladders. The captain couldn't
go into gear or maneuver, and if the reef got damaged, there was
simply no other solution at that moment. It was generally becoming
a bad situation, made ever worse by the increasing popularity of
the Key Largo National Marine Sanctuary for visiting scuba divers.
Then, the mooring buoy program was implemented here.

Mooring buoys are now
= - prevalent in marine parks
BIOGRAPHIES e worldwide, but in the mid-
= ' 1980s they were a
WEATHER _ revolutionary, trend-setting
1 i _ concept. Boaters could now
PHOTO GALLERY : ———— find the best dive sites
because large white boys
marked them, and they could
tie off easily without ever
having to drop an anchor.
Mooring buoys were secure
and easy to use, and,
ultimately, so many were
installed in the Key Largo

reefs. This system is now used National Marine Sanctuary

around the world, including more that anchor damage was
than 400 buoys that the Florida largely eliminated on our

Keys National Marine Sanctuary core reef areas.

maintains in its waters. (photo:

FKNMS) Of course, damage still

occurs from diver impact,

and degrading water quality has become a huge problem over the
years. Storms like Hurricane Georges in the fall of 1998 wiped out
large stands of elkhorn and toppled boulder corals. Actually, | think
Georges made the most profound impact of any single incident over
in my recollection. But storms are part of the natural sequence.
There is nothing NOAA or the Florida Keys National Marine
Sanctuary can do about them. They devote their resources and
attention to the things they can change, like enhancing the amount
of marine life on the reefs.

Liaara Uhian - Florka Keys MMS

The Halas Mooring Buoy System,
designed by Sanctuary Resource
Biologist John Halas, is a way to
prevent anchor damage to the

The concept of "zoning" is integral to the management plan of the
Florida Keys National Marine Sanctuary. The sanctuary is a massive
resource to control, but NOAA recognized that within these 2,800
square nautical miles, there should be zones in which specific
recreational and scientific purposes are allowed, and other zones in
which specific activities are prohibited.
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Spearfishing and hook-and-
line fishing are popular
recreational uses of the
sanctuary that we are
mandated to accommodate.
But what if a few areas were
designated "no take" in
which hook-and-line,
spearfishing, and even
lobstering were prohibited?
This was the grand

experiment authorized under There are more than 106,000 boats
the Florida Keys National registered in South Florida, making
Marine Sanctuary Act of boating one of the most popular

1990, and, to my mind, one  gctjvities in the Florida Keys.
of the past decade's grand (photo: FKNMS)

successes in marine resource
management.

Florkda Heys Nitional Barite Seduiry

The Sanctuary Preservation Areas (SPAs) are located throughout
the Keys, but I am most familiar with the SPAs off Key Largo, so
will restrict my observations to them. Large yellow buoys mark SPA
zones, and within these SPAs, a "no-take" environment has been
established, thereby removing human consumption factors. The
natural predators of the coral reef still exist, and, in fact, are more

prevalent, because the food chain is less disrupted by human
impacts.

Within six months after the
SPAs were established, the
increase in marine life was
extraordinary. There are
more fish, friendlier fish, and
a greater diversity of marine
life now encountered within
the SPAs. We are seeing
large schools of snapper and
grunt, jacks, and, of course,
the big predators like
barracuda and even shark.
Grouper are making a
comeback as well.

Spearfishing has been illegal
off Key Largo since 1960, but
almost immediately, we
began to get a sense of how
profound the effects of hook-
and-line fishing had been on
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- our reefs over the years. In
fact, seeing what these few
SPAs have done for selected
reef areas in Key Largo, |
would support the entire Key
Largo reef tract, including
the shipwrecks Bibb and
Duane, being protected as
SPAs. While that may never
happen, due to the demand
for access to recreational
sportfishing, the concept of
the SPA is alive and well in
Key Largo, and has clearly
proven successful, and
should be expanded to
include larger areas than the
tiny percentage of the
sanctuary currently
protected.

The most colorful member of the
grunt family, the porkfish, may be
seen in large or small schools
seeking the shelter of the reef by
day, and feeding throughout a
larger range at night. (photo:
FKNMS)

When the Spiegel Grove shipwreck is
sunk off of Dixie Shoals, | hope that
it too can be designated as an SPA.

Then, not only will we have more This aerial shows the development
marine life to observe, the scientific  in the Key Largo area. (photo:
guestion of how well a shipwreck FKNMS)

attracts and retains marine life will
be better answered.

Clearly our reefs are continually being challenged by natural and
manmade threats to their very existence, but NOAA, through the
National Marine Sanctuaries program, continues the fight to sustain
our coral reefs and marine resources. As one who has made his
living capturing the beauty of our reefs on film, | appreciate the
agency's efforts.
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BACKGROUND Biographies

These biographies identify partners in the Sustainable
Seas Expeditions' mission to the Florida Keys National

ATERVIEW Marine Sanctuary. They are listed alphabetically.

Laddie Akins, Executive Director
Reef Environmental Education Foundation
(REEF)

Laddie Akins is the Executive Director of the Reef

Environmental Education Foundation (REEF), a

nonprofit organization referred to as the

underwater equivalent of the Audubon Society. A

multi-agency scuba instructor and U.S. Coast

Guard-licensed captain, Laddie has worked

extensively in developing educational and fish Laddie Akins
survey programs for the Caribbean, Florida, Gulf

of Mexico, California and Pacific northwest. He has lectured
extensively on marine life issues and field identification. His dive
experience includes logging thousands of scuba dives over the past
17 years and serving as team leader on over 40 field survey
expeditions.

Steven V. Baumgartner, Operations Officer
Florida Keys National Marine Sanctuary

After graduating from St. Petersburg College and
San Jacinto College, receiving degrees in both
Physical Therapy and Pre-Medicine, Steve
Baumgartner attended the Texas College of
Chiropractic Medicine. After completing a
internship and residency in both Houston, TX
and Tampa, FL he opened a private practice in
Tampa, Florida. A career shift in 1986 led Steve
Steve to pursue a career in Marine Science. He taught
Baumgartner  Marine Science at the Tampa Marine institute
until 1988. | relocated to Summerland Key,
Florida and became a full-time charter boat captain, as well as a
fishing and dive guide. During his time as guide, he observed a
steady decline of the Florida Keys ecosystem and decided to take

A SPECIAL PLACE

CORAL DISEASE
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on the personal mission of protecting this fragile environment. He
began this quest by volunteering for the Looe Key National Marine
Sanctuary in 1993. Eventually he was hired as a part-time
employee in 1994 in the education department. From there, he
accepted a position as an Environmental Specialist, eventually

CORAL SPAWNING becoming the Operations Officer, in the Key West office.

Billy D. Causey, Superintendent
Florida Keys National Marine Sanctuary

Billy Causey is currently the Superintendent of

the Florida Keys National Marine Sanctuary. He

was appointed to the position in 1993, following

two years as Sanctuary Project Manager. As the

lead National Oceanic and Atmospheric

Administration (NOAA) official in the

development of the management plan for this

2800 square nautical mile marine protected Billy Causey

area, he serves as the liaison with local, state

and other federal agencies responsible for management of natural

resources in the Florida Keys. Mr. Causey received a Bachelor of

Arts degree from the University of Corpus Christi in 1967, and a

Master of Science degree from Texas A&l University in 1969. Three

years of post graduate work at the University of South Florida

introduced him to the Florida Keys coral reef ecosystem. Causey
MARITIME HISTORY has served with the National Park Service as a Park Ranger and has

also worked as a commercial diver and research assistant. From

1972 until 1983 Mr. Causey owned and managed Aplysia Aquarium

Collecting and Research Center in partnership with his wife Laura.

Between 1983 and 1991 Mr. Causey managed the Looe Key

National Marine Sanctuary.

Sylvia Earle, Explorer-in-Residence
National Geographic Society

Marine biologist Sylvia Earle is an Explorer-in-
Residence at the National Geographic Society, a
position she has held since 1998. She is working
with a variety of Society divisions on projects
involving her passion--the oceans--and is the
project director of the Sustainable Seas
Expeditions. Her research places special
Sylvia Earle emphasis on marine plants and developing
technology to access and conduct research in the
deep sea. Named one of Time Magazine's "Heroes for the Planet” in
1998, Dr. Earle pioneered research on marine ecosystems and has
led more than 50 expeditions totaling 6,000 hours underwater. She
also holds numerous diving records. In the 1980s, Dr. Earle
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founded her own company, Deep Ocean Exploration and Research
Inc., and cofounded Deep Ocean Engineering Inc. She is also a
former chief scientist of the National Oceanic and Atmospheric
Administration. She has authored more than 100 scientific and
popular publications, including the 1995 book, Sea Change, and
three 1999 books related to the SSE: Wild Ocean: America's Parks
Under the Sea, Dive, and a children’s book, Hello Fish. As the
spokesperson for SeaWeb, a conservation initiative of the Pew
Charitable Trusts, she strives to increase public awareness of the
pressures facing the world's coastal and oceanic realms. In early
1999, she played a key role in the Clinton administration's decision
to double the budget of NOAA's national marine sanctuaries. She
holds a bachelor's degree from Florida State University and a
master's and doctorate from Duke University, as well as nine
honorary doctoral degrees.

BIOCRAFH

WEATHER

PHOTO CALLERY Kip F._Evans, Expedition_ I?hotographer
Sustainable Seas Expeditions

As the official photographer for the Sustainable

Seas Expeditions, Kip Evans captures the visual

splendor of scientific discovery, exploration and

outreach. For 10 years, he has worked as both a

still photographer and an underwater

cinematographer. Since 1985, he has logged

over 1,000 hours underwater documenting

marine life, performing research and

participating in search-and-recovery operations.

Mr. Evans has worked on a variety of Kip Evans
documentaries, including a recent special on the

life of Dr. Sylvia Earle, Her Deepness, for CNN, and a Discovery
Channel news story on the declining squid fishery off the California
coast. His photographs have appeared in Rodale's Scuba Diving,
Dive Training, Coast & Ocean and Aqua magazines, and on the front
covers of such newspapers as USA Today, the San Francisco
Examiner, San Diego Tribune, and Santa Cruz Sentinel. His clients
include NOAA's National Marine Sanctuary Program, the National
Geographic Society, Oceanic Diving Equipment, and the
UnderWater World Aquarium in San Francisco. He holds a bachelor's
degree in environmental studies emphasizing marine biology from
the University of California at Santa Barbara.

Laura Francis, NOAA SSE Education Coordinator
NOAA's National Marine Sanctuaries Program

Laura Francis has been the education coordinator of the Channel
Islands National Marine Sanctuary since 1994, and is currently
coordinating the educational components of the Sustainable Seas
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Expeditions. She develops educational materials
for teachers and students, produces teacher
workshops and student summits, coordinates
live SSE Webcasts, and is the principal
investigator of two of this year's SSE research
projects in the Channel Islands. She holds a B.A.
in zoology from Berkeley and a master's in deep-
sea biology from the University of California at
Santa Barbara. With more than 10 years of
professional experience in marine science
education and research, she finds her work most
rewarding when she discovers innovative ways
to integrate the two disciplines.

Laura Francis

John Halas, Resource Manager, Biologist
Florida Keys National Marine Sanctuary

John Halas has been employed by the National

Marine Sanctuary (NMS) Program in the Florida

Keys since October 1980. He first served as a

State of Florida Park Biologist in the Key Largo

National Marine Sanctuary, then as Sanctuary

Biologist and Resource Manager in the Key Largo

NMS and Florida Keys NMS. John helped develop

and currently implements the FKNMS John Halas
management plan with specific duties tied to the

following action plans: Zoning, Mooring Buoy, and Submerged
Cultural Resources. He also documents impacts on natural,
recreational, and commercial activities. Mr. Halas developed,
improved and deployed a unique coral reef mooring buoy system
for reducing environmental anchor damage in the Florida Keys. In
addition, he has assisted over 30 overseas regions (countries, U.S.
territories, and Hawaii) during more than 40 separate projects with
mooring buoy training and/or installation to help alleviate
environmental anchor damage on coral reefs worldwide.

NO PHOTO AVAILABLE
Jane Hawkridge, Ph.D., Post-doctoral Fellow
Mote Marine Laboratory

Jane Hawkridge is a post-doctoral fellow at Mote Marine
Laboratory's Center for Tropical Research in the Florida Keys. Her
research focuses the physiological and biochemical responses of
scleractinian corals to both natural and anthropogenic
environmental stressors such as increases in sea water temperature
and pollution. In addition, she is also interested in the potential for
disruption of reproduction and development of corals caused by
environmental stressors.
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Cheva Heck, Public Outreach Specialist
Florida Keys National Marine Sanctuary

As the public outreach specialist for the Florida
Keys National Marine Sanctuary, Cheva Heck
works with local, regional and national print,
radio and television to spread the word about
the fascinating projects underway to protect the
coral reef ecosystem of the Florida Keys. Heck
received a bachelor's degree in anthropology
with an archaeology concentration in 1990 from
The George Washington University in
Washington, DC. Upon graduating, she spent several years as a
reporter and editor covering federal agencies. In 1994, motivated
by a desire to live close to the ocean, she moved to Key West and
served as a grassroots organizer for local and national conservation
groups before coming to work for the Sanctuary in 1997. An avid
scuba diver and frustrated marine biologist, she particularly
appreciates the opportunities her work provides to join researchers
and resource managers in the field.

Cheva Heck

NO PHOTO AVAILABLE
Erich Mueller, Ph.D., Director
Mote Marine Laboratory

Dr. Erich Mueller is the Director of Mote Marine Laboratory's Center
for Tropical Research in the Florida Keys. His research is focussed
on scleractinian corals including mechanisms of calcification,
environmental controls of growth, reef restoration and patterns of
coral disease occurrence. He primarily works in the Florida Keys and
Bahamas with experience in Jamaica and Australia. He has been a
visiting scientist at the Observatoire Océanologique Européen
(Monaco) since 1993.

Lcdr. Dave Savage, Manager, Upper Region
Florida Keys National Marine Sanctuary,
Key Largo

Dave Savage is a NOAA Commissioned Corps

officer who currently manages the Upper Region

of the Florida Keys National Marine Sanctuary in

Key Largo, Florida. He is also a Deepworker

2000 submersible pilot for the Sustainable Seas =« = -
Expedition. Dave has been with NOAA for 15 —
years and has been involved in a wide variety of
operational and scientific activities. He started
his career as an officer aboard the fisheries

Dave Savage
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research vessel NOAA Ship Miller Freeman, which does most of its
research in Alaska. Dave then worked as a fishery biologist in the
Northwest and Alaska Fisheries Science Center in Seattle, Wa. He
then continued his support of fisheries research as Executive Officer
of the NOAA Ship Cobb, which supports the Auke Bay Fisheries
Laboratory in Juneau, Alaska. Following the work in Alaska, Dave
became an aircraft pilot for NOAA. In his capacity as pilot, he has
flown numerous research missions, including aeronautical charting,
coastal mapping, remote sensing, and fisheries surveys. He hopes
to complete his NOAA Corps career flying the high altitude
hurricane reconnaissance mission. Dave is also a certified NOAA
divemaster and diving medical technician.

Mary Tagliareni, Education Coordinator
Florida Keys National Marine Sanctuary

Mary Tagliareni has been living and working in
the field of education in the Florida Keys for the
past fifteen years. She is currently the education
coordinator at the Florida Keys National Marine
Sanctuary and has held prior positions at the
Sanctuary as a Law Enforcement Officer and
Volunteer Coordinator. She designs educational
. — materials and programs including brochures,
Mary Tagliareni ,osters, videos, and Team OCEAN. The State of
Florida Department of Environmental Protection
recognized her achievements in 1997 by presenting her the
"Sustained Exemplary Performance" award. In 1999, she was
recognized as the "Outstanding Team Member" of the Florida Keys
National Marine Sanctuary. She holds a Bachelor of Science degree
from Western lllinois University.
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4SUSTAINABLE SEAS EXPEDITIONS

WEATHER

SITE INDEX

Current weather conditions and coastal marine forecasts are essential to the careful
planning and implementation of the Sustainable Seas Expeditions. Weather and sea
state often determine if the DeepWorker and other scientific equipment can be safely
launched from the host ship. Large sea swell, high wind, waves, rain or dense fog may
force the cancellation of dives until conditions improve. Updated weather information
helps the SSE team make better informed decisions about launch, operations, and
recovery.

This page offers two types of weather information:

1. Current Weather. The current weather conditions (temperature, wind, sea state,

etc.), using data extracted from the National Data Buoy Center, will be available for
each sanctuary. Due to their size, some sanctuaries contain more than one buoy.

2. Coastal Marine Forecast. The coastal marine forecast (wind, waves, swell,

advisories, etc.), using data extracted from NOAA's National Weather Service, will be
available for the general vicinity of each sanctuary.

For more information visit the Web sites of the NOAA National Weather Service and
the National Data Buoy Center.

Current Weather

Select the sanctuary of your choice for their current weather conditions. Since some
sanctuaries are very large, several buoys can be found. Location maps are provided for
each buoy.

Hawaiian Islands Humpback Whale

Channel Islands (46053, 46054, 46063) (51002 (buoy in for repair), 51003)

Cordell Bank Monitor

Fagatele Bay (No buoys present) Monterey Bay
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Florida Keys (DRYF1, FWYF1, MLRF1,
LONF1, SMKF1, SANF1)

Olympic Coast

Flower Garden Banks Gerry E. Studds Stellwagen Bank

Gray's Reef Thunder Bay Proposed

Gulf of the Farallones

Coastal Marine Forecast

Select the sanctuary of your choice to view a recent coastal marine forecast. Due to
their size, several forecasts may be offered.

Channel Islands (all buoys have same Hawaiian Islands Humpback Whale
forecast) (51002, 51003)

Cordell Bank Monitor

Fagatele Bay Monterey Bay

Florida Keys (DRYF1, FWYF1, MLRF1,
LONF1, SMKF1, SANF1)

Olympic Coast

Flower Garden Banks Gerry E. Studds Stellwagen Bank

Gray's Reef Thunder Bay Proposed

Gulf of the Farallones
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MISSION LOG 3
FLORIDA KEYS SITE INDEX

BACKGROUMD EXPEDITION UPDATE

August 16 - August 29, 1999

Auqgust 15-16,

The Florida Keys National Marine Sanctuary is the
1999

nation’s second largest sanctuary, and home to
our only barrier reef system. It is a beautiful and
magical warm water paradise, but also very August 17
fragile, and vulnerable to a wide variety of human- 1999
caused threats, including pollution, overfishing, D

and direct damage to the coral by boats.
August 18,

The first week of the Florida Keys mission will 1999

take us to the Dry Tortugas, 80 miles west of Key

West. In addition to the NOAA ship FERREL, we'll August 19,
have the Sanctuary’'s research vessel the DANTE 1999
FASCELL onsite, and another boat, the Cool

Hand, with observers and project participants
aboard. AUEUSLZD

1999

We'll be doing site characterization, biological
inventories, and geological studies in this remote August 21,
and largely unexplored area, and we'll also 1999
examine the effects of waters from the Gulf of
Mexico on the deep reef tract west of the

AUQUST £2,
Tortugas. ARSI 22

1999

During the second half of the mission, we'll be
working our way from Key West along the upper August 23,
Keys towards Key Largo. Habitat characterization, 1999
fish counts, studies of artificial reefs, and coral
and sponge health surveys, will keep us very

busy during this week of the mission.

1999

Sunday, August 15. VIP day kicked off the CRICEE I
SEM. BOB GRAHAM beginning of the Florida Keys mission. Terry 1999

Garcia, Assistant Secretary for NOAA, U.S.

Department of Commerce, and Sally Yozell, August 26

Deputy Assistant Secretary for NOAA, U.S. 1999
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Department of Commerce, had the opportunity to

dive the sub, as did Rick Allen, President of August 27
National Geographic Ventures, and Mark Shelly of 1999

Sea Studios, Producer of a major National D
Geographic television series called "The Shape of

Life." Sunday night, the FERREL headed out to -
the Dry Tortugas, 70 miles beyond Key West, to Summary of
begin the project's science dives. Education

Monday, August 16. In the morning, Sylvia Earle
completed a dive on De Maria's Hump, a reef
near an area known locally as "Sherwood Forest"
for its magnificent, diverse, and dense coral
formations, and for the cone-shaped corals that
are unique to this area. In the afternoon, one of
our scientists, Walt Japp, completed another dive
nearby.

Summary of
Investigations

We finished out the first week of the Florida Keys
mission with more successful dive days. Friday,
August 20 included both sub dives, and a live
satellite broadcast from the reef.

Saturday, August 21 was a day to regroup and
prepare for upcoming activities.

Sunday, August 22 we had a very successful
open house in Key West, Florida with over 800
visitors touring the FERREL and getting an up
close look at the subs.

On August 23, renowned National Geographic
photographer, Emory Kristof, dove the sub at
Molasses Reef off Key Largo. A film crew from
German television did a scuba dive to join Emory
on the reef and capture images of his dive.

On August 24, we had more successful science
dives, and photographer Kip Evans, along with
John McDonough and myself, took a ride in a
Coast Guard Dauphine helicopter to shoot aerial
video of the sub and ship.

The remainder of the week saw additional science
dives, and a special dive bringing the
DeepWorker to the Aquarius underwater habitat.
Overall, we felt we were able to accomplish a
great deal during this mission, and we are
eagerly looking forward to next year's visit to this
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sanctuary.

The scientists from the Flower Garden Banks
have flown to Key West so they can transit with
the ship to the site of the next mission. This will
save the ship more than a day of additional

transit time that would be required if they had to
pull into port in Texas to onload the science
party. The next mission begins on September 1.
We hope you'll join us!

- Gale Mead, Expedition Log Editor
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4SUSTAINABLE SEAS EXPEDITIONS

MISSION LOG

FLORIDA KEYS SITE INDEX

HIGHLIGHTS Interview

Interview with Billy D. Causey, Superintendent
Florida Keys National Marine Sanctuary
MTERVIEW August 1999

What are your objectives for the Sustainable Seas Expedition
in the first year?

Click here for audio response.
(RealAudio), for help see About this
Site

For the first year of the
Sustainable Seas Expedition
in the Florida Keys National
Marine Sanctuary, a primary
objective is to focus local
and national attention on
the importance of the ocean
environment and how
technology can help us learn
more about the ocean. We
will also be able to use the
Sustainable Seas Expedition
to explain how people are
affecting the oceans; but
more importantly, how
people can help protect and
preserve the ocean

environment. Billy D. Causey (photo credit:
FKNMS)

The Sustainable Seas

Expeditions (SSE) will also

give us the opportunity to focus attention on the diverse

underwater resources contained in the 12 National Marine

SEM. BOB GRAHAM ) ..
Sanctuaries, and on the similar threats that these resources face.
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Another objective of the SSE is to help demonstrate the need to
protect habitat in the sea, just as we do on land in our national and
state parks.

Another objective of using this cutting-edge underwater technology
is to launch several multiyear research projects that will help raise
awareness about our ocean environment and help us protect
resources in the nation’'s National Marine Sanctuaries.

As the expeditions progress, we hope to deepen people's
understanding and awareness of our nation's most significant
marine treasures.

What is the most important part of your job as Sanctuary
Superintendent?

ﬂ@) Click here for audio response.

The most important part of my job as Sanctuary Superintendent is
to assure the implementation of Sanctuary Management Programs

that will help protect, preserve, and conserve the sanctuary's
resources for the use and enjoyment of future generations.

Another important aspect of
my job is to gain the trust
and cooperation of
stakeholders in the
sanctuary by enlisting them
as partners in helping us
protect sanctuary resources.
By listening carefully to
those who live, work, and
play in sanctuary waters,
and communicating with
them in a variety of ways,
we all become better
stewards of the marine
environment.

As the Superintendent it is
important for me to work
with a very diverse group of
stakeholders, including
other government agencies
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il . o

In 1992, Hurricane Andrew damaged
some of the corals in north Key
Largo. Sanctuary Biologist Harold

Hudson transplanted pillar corals,
Dendrogyra cylindrus, immediately
after the storm, and is measuring
their growth rate in this photo.
(photo credit: FKNMS)

Keys National Marine Sanctuary?

at the local, state and
national levels; commercial
and recreational fishermen;
dive operators and divers;
conservation groups; and
citizens who either make
their living on the water or
simply use the ocean for
their recreation and
pleasure.

A very important aspect of
my job is to balance the use
of sanctuary resources with
their protection. One of my
greatest challenges is to
consider how to
accommodate multiple uses
while still meeting the
primary goal of resource
protection. Balancing the
protection of sanctuary
resources with the continued
use of those resources
requires hands-on,
continuous management
that errs to the side of
conservation.

How will the Sustainable
Seas Expeditions help
you better manage the
resources of the Florida

Click here for audio response.

(top)

The Sustainable Seas Expeditions will help us better manage the
resources of the Florida Keys National Marine Sanctuary in a variety

of ways.

First, consider our research and monitoring program. The
Sustainable Seas Expeditions will allow us to visit parts of the
sanctuary that it would be difficult to reach using conventional
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scuba-diving equipment. The DeepWorker gives us the luxury of
time underwater--time to explore, time to collect more complete
information than a brief dive would allow. Research can, of course,
be done from the surface--our scientists do it all the time--but what
they see from the surface is but a "snapshot” of what they may
observe from inside the DeepWorker.

The SSE will help us
document and assess deep-
water habitats. We will be
able to explore deep-water
coral reef communities and
determine their role in the
overall functions of coral
reefs in the Florida Keys.
The deep-water coral
habitats are the most
plentiful of the coral reef
community in the Keys, yet
they are the ones we know
the least about.

By knowing what's down
there, we will be able to
manage the sanctuary more
effectively. The multiyear
component of the
Sustainable Seas
Expeditions will allow us to

collect several years of data, The brightly colored porkfish,

which, in turn, will give us & apjsotremus virginicus, is at home

more complete picture of on the coral reef. (photo credit:
the Keys' coral reefs, and FKNMS)

enable us to determine
trends and changes that
take place in the dynamic marine environment.

The Sustainable Seas Expeditions will also help us manage our
outreach and education programs. To communicate effectively to
the public about the important and special resources of the
sanctuary, we must know and understand what those resources
are, and what affects them.

If you had to envision the Florida Keys in 50 years, what do
you see and how does the Sanctuary make a difference in
that picture?
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HO)) Click here for audio response.

Fifty years from now? | expect to see in the Florida Keys a healthy,
thriving coral reef ecosystem, complete with healthy fish
populations and all the other marine life that is so important to a
coral reef community. The crystal clear waters will have returned to
our coast, and pollution will no longer be a problem. This is what |
would expect, primarily because of the role of the Florida Keys
National Marine Sanctuary, where people value marine sanctuaries
as treasured places that must be protected for future generations.

Sanctuary education and outreach will have been effective at
getting critical messages out to the residents and visitors, who view
themselves as stewards of the ocean environment. | would also
expect to see the overwhelming success of marine reserves as a
management tool, which has helped us reach true sustainability in
the use and enjoyment of sanctuary resources.

The sanctuary will be making a difference through hands-on
management and resource protection with innovative techniques
such as mooring buoys, coral reef and seagrass restoration, and
marine reserves. Sanctuary managers will be making wise
management decisions based on cutting-edge research, such as
that provided by the Sustainable Seas Expeditions. And every
sanctuary manager and scientist will have routine access to
submersibles such as the DeepWorker.

What are some of the major challenges for research in the
Sanctuary?

HO)) Click here for audio response.

(top)

A major challenge for research is the sanctuary’'s size and location
in the South Florida Ecosystem. The Florida Keys National Marine
Sanctuary covers 2,800 square nautical miles--a lot of territory--
and includes a wide range of habitats, yet it is only a small portion
of the overall ecosystem. The coral reefs of the Florida Keys are
located downstream of a major population center that is home to
6.5 million people--a population that is expected to triple by the
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year 2050. Even today, people are changing the environment
quickly, and scientists still don't have a clear understanding of how
our ecosystem functions in a pristine state. We need practical
research that facilitates good management decisions. We need
research that will help explain how water serves to link the natural
system, and how people adversely affect those linkages. We need
to understand the impacts of changes due to global warming and
rising sea levels. We need to explore and conduct research in deep-
water habitats to see if the answers of the future lie in the depths
of the past. We need to use research to help us open the doors to
the future.

Do you think that there has been a shift in the perspective
toward ocean management in the last 50 years?

ﬂ@) Click here for audio response.

Yes. People have discovered the value of the oceans during the last
50 years, and are beginning to realize that the ocean is a finite
resource that is not immune to human activities. We now know that
something must be done to save the oceans from pollution,
overfishing and habitat loss. It has become clear that we need to
view ocean health on a broader ecosystem level, and focus on
various interrelationships. We have learned that we can't manage
species in isolation from the rest of their environment.

We will be most successful when people living in Middle America
realize that they have an impact on the ocean, and that they, too,
can make a difference in its health.

In managing the Florida Keys National Marine Sanctuary,

what other agencies do you work with, and how will these
groups benefit from the Sustainable Seas Expeditions?

Click here for audio response.

(top)

In managing the Florida Keys National Marine Sanctuary, we work
with other agencies at the local, state, federal and tribal levels. We
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also work with local conservation and environmental groups, as well
educational groups and schools.

All of these groups will benefit from the research generated by the
Sustainable Seas Expeditions and from the increased awareness of
ocean issues generated by the project. The results of the SSE wiill
help these groups to better understand the deep-water resources of
the Florida Keys, and thus, will help further their own missions.

Local schools and nonprofit educational organizations will benefit
from the educational opportunities offered as part of the
Sustainable Seas Expeditions&emdash;a Web chat, an uplink to the
research vessel, a student summit and an open house, to name just
a few. The SSE will give these groups a chance to learn about the
ocean and the technology that allows us to explore it.

Name some of the important partnerships in which the
sanctuary is involved.

ﬂ@) Click here for audio response.

The sanctuary's most important partnerships are with the local
community and the State of Florida. One of the ways we work with
the local community is through a 19-member Sanctuary Advisory
Council, which is extremely important to the sanctuary. The council
provides advice and helps the sanctuary team keep a finger on the
pulse of what's happening in the community.

The National Marine Sanctuary Program in the Keys has been in
partnership with the State of Florida since 1980. This has been a
very effective state-federal partnership that has continued to focus
on resource protection as opposed to agency jurisdictions.

Additionally, the sanctuary has been supported enormously over
the years by an effective environmental and conservation
community in the Keys. We owe a lot of our success to these
groups and their efforts on our behalf.

Other effective partnerships are those with various sectors of the
business community, especially the fishermen, dive operators, boat
rental businesses, and others who make their living in the
sanctuary. Working with the business community through programs
such as Team OCEAN and Sea Smart has allowed us to reach
visitors and teach them about the importance of our resources and
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how they can minimize their impact. These programs also help us
work with businesses in such a way as to enlist their help in
protecting sanctuary resources.

The Florida Keys National Marine Sanctuary has many excellent
partners. It is these partnerships that make us feel confident that
we can and will achieve our mission, which is to serve as the
trustee for the nation's system of marine protected areas, and as

such, to conserve, protect and enhance their biodiversity, ecological
integrity and cultural legacy.

(top) RETURN
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A Tour of The Coral Reef
Ecosystem

Benjamin Haskell, Science Coordinator
Florida Keys National Marine Sanctuary

Our local economy depends on it. We rely on it for food to nourish
our families and our guests. We use it for our recreation and
entertainment. It helps cleanse the water. It provides shelter to
thousands of species of organisms. We even built our houses,
hospitals and offices on its remnants. Welcome to the coral reef
ecosystem of the Florida Keys National Marine Sanctuary. I'd like to
take you on a tour of the sanctuary to give you a sense of its
diverse habitats and the life they support.

The principal purpose of the

Florida Keys National Marine

Sanctuary is to protect this

ecosystem for its own sake,

for our sake and for the

enjoyment and use of future

generations. However, the

uses must be sustainable,

which means they can't

diminish future generations’

ability to enjoy or use the

resources.

Stunning scenes of mangrove
islands, turquoise waters and
billowy clouds are common in the
Florida Keys backcountry. (photo
credit: FKNMS)

The sanctuary is a special
place--a place dominated by
nature. Looking down from
high above, one sees an
incredibly beautiful
archipelago swinging in a
slow arc from the east, just south of Miami, to the west, spanning a
distance of 200 miles. The arc terminates in the Dry Tortugas,
some 70 miles west of Key West. The waters surrounding the
archipelago form the sanctuary. Comprising 2,800 square nautical
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miles of ocean, it is the second largest National Marine Sanctuary
(the largest being Monterey Bay, CA).

Whenever | leave the Florida Keys by plane, my face is always
plastered against the window so | can peer into the wilderness we
call the "backcountry,”" where thousands of mangrove islands dot
the seascape, surrounded by brilliant turquoise waters and bone
white sand. The juxtaposition of verdant mangroves against the
turquoise waters, set off by a big blue sky filled with billowy clouds,
is stunning. | search the waters hoping to see a large animal like a
shark, ray, tarpon or turtle.

If we were to take a snorkel trip starting in the backcountry, which
is in the Gulf of Mexico north of the Keys, and swim south toward
the Atlantic Ocean, we would pass over a diverse array of habitats,
from seagrass beds to hard limestone substrate (commonly called
hardbottom) to the coral reef. These habitats and the organisms
they support are all connected by the ebb and flow of the tide, and
form one big ecosystem.

(top)

One of the most noticeable things about the backcountry is the
shallow water. Depths are generally less than four feet, making it
an extremely tricky place to run a boat. It takes a lot of experience
and a keen eye to be able to successfully navigate through the
backcountry. The backcountry provides one of the most exciting
recreational fishing areas in the country, where flatsguides take
anglers out to catch tarpon, permit, bonefish and a variety of other
gamefish.

Seagrass beds are the most abundant habitat found in the
sanctuary, covering approximately 85% of the bottom. The
seagrass beds in the sanctuary, combined with the seagrasses to
the north in Florida Bay, create the largest seagrass bed in the
world.

Hidden among the seagrass blades are a plethora of juvenile fish
and invertebrates taking cover from predators as they mature. The
spiny lobster is one important invertebrate that begins its postlarval
life in the seagrass bed and on algae. As it matures and grows
larger, the lobster heads south with the prevailing flow of water and
moves from the seagrasses to the hardbottom habitat. Here, it
finds refuge around large sponges, or in crevices in the limestone
bottom.

Hardbottom is prevalent in the channels between the Keys, where
the ripping currents have scoured the bottom, exposing the
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underlying limestone.
Growing on this hardbottom
are sponges, beautiful soft
corals that sway in the
currents, and a variety of
mounding or encrusting-type
hard corals. It's fun
snorkeling the hardbottom
habitat because a surprise
always awaits you, like a
resting green turtle wedged
in a hole, or a large boulder
coral surrounded by juvenile

Seagrass offers a place of refuge for fish

small creatures hiding from hungry

predators. (photo credit: FKNMS)
We've now made it to the

Atlantic Ocean side of the
Keys, where seagrass beds are abundant and the hardbottom is
punctuated by inshore coral patch reefs that extend the whole
length of the Keys. Patch reefs are delightful places to visit because
they are like oases in that the three-dimensionality of the coral
heads attracts a huge diversity of fish life. One can easily swim
around the perimeter of a patch reef, absorbing all of the wondrous
sights it has to offer.

Beyond the inshore patch reefs are the deeper waters (30 to 40
feet) of Hawk's Channel. This channel parallels the Keys and serves
as the dividing line between nearshore waters and offshore waters.
The channel is often turbid due to the muddy bottom, which is
easily stirred up by wind-driven currents. However, within this
channel is one of the sanctuary's hidden habitats: the mid-channel
patch reef. Rising from the muddy sea floor some 20 to 30 feet high
are coral patch reefs packed with mounding and boulder corals, and
interspersed among these coral heads are giant soft corals the size
of small trees. Huge sponges also thrive in this turbid, high-current
environment. These coral patch reefs challenge the dogma that
corals require low-nutrient, clear waters to thrive.

(top)

Offshore of Hawk's Channel, about 2 to 3 miles from land, the
bottom rises up again to about 18 feet, and here we come across
another band of patch reefs surrounded by seagrass beds. These
offshore

patch reefs serve as another important refuge for migrating fish
and lobster on their way to the coral reef tract. Some of the richest
coral cover in the sanctuary is found on these patch reefs. Some of
these patch reefs have 35 to 40% coral cover, as compared to an
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average of about 149% for the
reef tract.

Finally, we arrive at the reef

tract, which parallels the

Keys approximately 4 to 5

miles offshore. It is not a

true barrier reef, so we call it

a reef tract. The reef tract is

a discontinuous line of coral

reefs that started growing on

an outcropping of limestone

some 7,000 years ago. The  Looe Key typifies the spur-and-
better developed reefs are groove pattern of the reef tract.
found in the Upper and Lower (Photo credit: FKNMS)

Keys, where water from

Florida Bay does not impede

coral growth nearly as much as in the Middle Keys.

Along the reef tract the coral grows in a spur-and-groove formation.
The spurs are broad fingers of coral situated perpendicular to the
shore and the prevailing wave direction, and the grooves are
channels between the spurs that help export excess sand off the
coral reef and into deeper water. At the top of the spur, in about
four feet of water, is the reef crest; here, in this wave-dominated
environment, branching elkhorn coral thrives.

Behind the reef crest, in even
shallower water, is the reef
flat, where few corals survive
due to the high wave energy.
As the spur gradually
descends into deeper water
(15 to 30 feet) the reef crest
becomes the fore reef. A
more delicate branching coral
called staghorn coral grows in
these deeper, calmer waters,
as do many of the boulder

Constant wave action helps and mounding corals.
branching corals to thrive in the
shallow water of the reef crest. The sanctuary has more than
(photo credit: FKNMS) 44 species of corals. In the
30- to 50-foot depth range,
the fore reef segues into the
intermediate reef, where the spur-and-groove formation becomes
less pronounced. At the foot of the spurs, in what is called the
buttress zone, you can find huge mounds, or heads, of coral rising
10 to 15 feet from the sea floor.
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Beyond the buttress zone is the deep reef, extending from 50 to
about 80 feet. Coral in the intermediate and deep reef zones are
abundant, but low in profile, and have taken on more of a platelike
or encrusting morphology due to the lower light conditions.

The reefs have been fairly well studied down to about 100 feet,
which is safe scuba depth, but beyond that, we know very little
about the health and abundance of corals. Corals don't grow much
below 130 feet in the Keys because there isn't enough light to
sustain them. One of the primary objectives of the Sustainable Seas
Expeditions is to extend our ability to assess coral health and
monitor it over time.

The corals in shallow water have been severely affected by diseases
during the past several years. We are wondering whether disease is
as prevalent in deeper waters. We are also still discovering new
coral reefs in the westernmost portions of the sanctuary around the
Tortugas. The Sustainable Seas Expeditions will help us explore and
document these areas.

I hope this tour of the ecosystem has given you a sense of the
variety of habitats in the sanctuary and the diversity of life they
support. It is the only coral reef ecosystem in the United States, so
it's up to us to treat it with respect and to use it sustainably.

(top) RETURN
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Florida Keys National Marine Sanctuary

The Florida Keys National Marine Sanctuary protects an area of over
3600 square miles (2800 square nautical miles) of submerged lands
and waters surrounding the Florida Keys. It includes parts of Florida
Bay, the southwest continental shelf, the corals of the Florida Reef
Tract that parallel the seaward edge of the Florida Keys, the Keys

SEM. BOB CRAHAM
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themselves, and the Straits of Florida. Sanctuary waters range from
an average depth of four feet in Florida Bay to 2000 feet. Depth of
the reef tract averages about 50 feet. The submerged lands of the
sanctuary are part of a plateau of marine sediments that includes
all of Florida and its adjacent continental shelves. The outer edge of
the reef tract is subject to open tidal exchange of warm, clear
waters of the Florida Straits that are low in nutrients and conducive
to reef development. These coral reefs are intimately linked to a
marine ecosystem that supports one of the most unique and
diverse assemblages of plants and animals in North America.
Cultural resources are also contained within the sanctuary. The
proximity of coral reefs to centuries old shipping routes has resulted
in a high concentration of shipwrecks and an abundance of artifacts.

(top)

The Mission
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Florida Keys National Marine Sanctuary

The Florida Keys expedition team will travel to several locations
within the sanctuary. The general activities they will be conducting
are as follows:
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1. Deep reef exploration and habitat characterization off of Tortugas
Bank, Sherwood Forest, Black Coral Rocks, and Riley's Hump;

2. Deep reef and sponge habitat health assessment in Eastern
Sambos;

3. High school education/research effort from fore to deep reef on

Conch Reef / Molassas Reef; and,

4. Video transects and fish counts along Carysfort Reef.

(top) RETURN
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SR EIEEIIERY LCDR Dave Savage, NOAA Manager
Florida Keys National Marine Sanctuary Upper Region

The Sustainable Seas Expeditions, slated for the Florida Keys
National Marine Sanctuary from August 15 to 27, 1999, will
undoubtedly help to unravel the mystery of what lies in the depths
of the poorly charted waters to the west of the Dry Tortugas. The
DeepWorker 2000 manned submersible will help explore the vast
underwater coral reefs of the proposed Ecological Reserve on the
Tortugas Bank, Sherwood Forest, and Riley's Hump areas of the
Florida Keys National Marine Sanctuary. A significant portion of
these remote reefs have never been seen by human eyes.

The proposed Tortugas
Ecological Reserve, which the
Florida Keys National Marine
Sanctuary hopes to have in
place by the Summer of
2000, is a 185 square
nautical mile "no-take" zone
which will help to replenish
the entire Florida Keys reef
tract with the larvae which
are so essential to recruit
new life on the fragile coral

reef ecosystem.
°ys The reefs of the Tortugas offer

) spectacular examples of a healthy
There are two primary gyres, coral reef ecosystem. (photo credit:

the Tortugas Gyre and the Steve Baumgartner, FKNMS)
Portales Gyre, which interact

with the Florida Current to

create a giant "conveyor belt" to transport these crucial fish,

crustacean, and coral larvae throughout the Florida Keys reef tract.
SEM. BOB GRAHAM If we do not set aside a large area in the Tortugas to supply these

seeds of life for the rest of the reefs in the Sanctuary, the long-term
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consequences of overexploitation of the resource will be inevitable.

Three of the scientific projects for the first leg of the mission, from
August 15 to 21, will focus on the proposed Ecological Reserve. Dr.
Sylvia Earle, the Explorer-in- Residence of the National Geographic
Society, will be the first to take the plunge into this beautiful and
mysterious realm. Dr. Earle's dives will focus on exploring and
ground-truthing the most interesting features of this intermediate
and deep reef environment.

Dr. Pamela Hallock-Muller of
the University of South
Florida is the principal
investigator for the second
major scientific project in the
Tortugas region. Her project
will focus on the biological
and geological
characterization of the
Tortugas Bank and adjacent
areas. Walt Jaap of the
Florida Marine Research
Institute in Saint Petersburg
will be the submersible pilot
for Dr. Hallock-Muller's
project.

Dr. Sylvia Earle, project director of
the Sustainable Seas Expeditions,
prepares to descend in the
DeepWorker, a one-person
submersible from Nuytco Research
Ltd. that can descend to 2,000 feet. The third major scientific
(photo credit: Natalie Fobes, project in the Tortugas will be
National Geographic Society) led by Dr. Erich Mueller of
Mote Marine Laboratory in
Summerland Key, Florida. Dr.
Mueller will be acting as both principal investigator and submersible
pilot for his project, which will investigate the influence of Gulf of
Mexico water on the deep reef tract to the west of the Tortugas. We
now know from extensive drifter studies that water travels from the
Gulf of Mexico off of the coast of southwest Florida to the reefs of
the Florida Keys and the Tortugas.

(top)

We are concerned that nutrient-rich waters produced during flood
episodes on the Caloosahatchee River of southwest Florida and the
Mississippi River will periodically threaten the coral reefs of the
Florida Keys National Marine Sanctuary. These reefs normally thrive
in an oligotrophic or low-nutrient environment. When nutrient-rich
waters reach the coral reefs they can become overgrown with algae
which thrives in nutrient-rich conditions. This algae can prevent
essential sunlight from reaching the coral colonies and can
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eventually cause the death of these reef-building or hermatypic
corals.

The Florida Keys National Marine Sanctuary is taking an active role
in the South Florida Ecosystem Restoration Program and hopes to
be the downstream recipient of the ecosystem'’s fresh water in the
appropriate quality, quantity, and timing. Nearshore water quality
problems in the Florida Keys and most recently in Dry Tortugas
National Park are an additional threat to the nearshore patch reef
communities. Coliform counts, an indicator of pollution from human
sewage, are at alarming levels in the Key West area and in the
mote surrounding Fort Jefferson. Most of the Key West beaches and
the beach at Fort Jefferson remain closed.

The Florida Keys have come to a crossroads where nearshore water-
quality issues need to be dealt with in a timely and effective
manner. Central sewage with sound infrastructure including lines
which do not leak and plants which remove both pathogens and
nutrients is needed sooner rather than later.

The second leg of the Sustainable Seas Expeditions, which will take
place from August 23 to 27, will focus on the Florida Keys National
Marine Sanctuary from Key West up the reef tract to Key Largo.

There are five primary projects for this portion of the SSE mission.

Mary Tagliareni, the Education Coordinator for the Florida Keys
National Marine Sanctuary, will pilot the submersible through two
dives which will profile a large portion of the sanctuary's ecosystem
in conjunction with hypotheses developed by local high school
students. Mary will be examining the communities which comprise
our coral reef ecosystem from the seagrass beds to the offshore
patch reefs, the reef flat, the fore reef and out to the intermediate
and deep reefs. Her dives will take place at the Conch Reef
Research Only Area and the Western Sambos Ecological Reserve.

Laddie Akins, Director of the Reef Environmental Education
Foundation (REEF), will be piloting the submersible to survey fish
populations in the deep reef environment in both the Upper Keys,
near the Carysfort Sanctuary Preservation Area, and in the
Tortugas at Sherwood Forest. The REEF roving-diver fish count
technique has provided the National Marine Sanctuary Program with
invaluable fish population data throughout the country.

(top)

Ben Haskell, Science and Research Coordinator of the Florida Keys
National Marine Sanctuary, is the principal investigator for a project
that will explore and document biological and cultural data on

http://sustainableseas.noaa.gov/missions/floridal/background/research.html (3 of 5) [2/7/2003 6:24:13 PM]



http://sustai nabl eseas.noaa.gov/missi onsg/floridal/background/research.html

artificial reefs in the Sanctuary. The video documentation on these
ships, which are intentionally sunk to provide a haven for scuba
divers away from the natural reefs, will be accomplished this year
using a Remotely Operated Vehicle or ROV. In subsequent years of
this five year expedition we hope to use the DeepWorker 2000
submersible to follow up on the baseline observations which we will
gather this year.

Lieutenant Commander Dave Savage, the sanctuary mission
coordinator for SSE and a NOAA Corps aviator, is slated to be the
submersible pilot for the artificial reef project. The use of artificial
reefs as a management tool is very controversial. LCDR Savage
hopes to obtain monitoring data over the next five years which will
help the sanctuary to make informed management decisions about
the continued use of artificial reefs in an attempt to alleviate human
pressure on the natural reefs. The U.S. Navy Maritime
Administration ship Spiegel Grove is slated to be scuttled as an
artificial reef in the Sanctuary off of Key Largo in the Fall of 1999.
The Spiegel Grove, which measures 510 feet, will be the largest
artificial reef in the country accessible to scuba divers.

Dr. John Ogden of the Florida
Institute of Oceanography is
the principal investigator and
submersible pilot for a

project which will document
sponge health in the deep
reef environment. Dr.
Ogden's dives will take place
near the Molasses Reef
Sanctuary Preservation Area
and the Eastern Sambo
Research Only Area.

Dr. Phil Dustan of the
University of Charleston is
the principal investigator and
submersible pilot for a
project which will document
deep reef health near the
Carysfort Sanctuary
Preservation Area. Dr.
Dustan has been doing coral
monitoring studies for the
USEPA in the shallow reef
environment near Carysfort.
The DeepWorker 2000 will
enable him to extend his
monitoring work into deeper
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areas which he has not yet
been able to study.

Populations of the elkhorn coral,
Acropora palmata,have deteriorated
at an unprecedented rate on

The steady deterioration of Carysfort Reef during the past 20
branching coral colonies in years. (photo credit: Dr. Phil

the shallows off of Carysfort Dustan)

and other sanctuary reefs

has been documented for the

past 20 years. A hypothesis that will be tested throughout the SSE
mission in the Florida Keys is that deep coral reef health is
generally better than the health of shallow coral reefs. This is an
observation made by scientists doing research in the Aquarius
Underwater Habitat, which is maintained by the National Undersea
Research Center and is located in the sanctuary at the Conch Reef
Research Only Area.

The Sustainable Seas Expeditions in the Florida Keys National
Marine Sanctuary have the incredible potential to give the American
people an underwater view of the unexplored reaches of North
America's largest living coral reef, and to educate them about the
challenges of preserving the ecosystem for the public trust in the
new millennium. The baseline data obtained from marine scientists
during this first year of deep reef exploration will undoubtedly lead
to more detailed investigations in the upcoming years of the
expedition.

(top) RETURN
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Cheva Heck, Community Outreach Coordinator

TERVIEW Florida Keys National Marine Sanctuary

Mary Tagliareni, Interim Education Coordinator
Florida Keys National Marine Sanctuary

The Florida Keys National
Marine Sanctuary protects
2,800 square nautical miles
of mangrove, seagrass,
hardbottom and coral reef
habitats. To the west of the

| upper Keys lies Florida Bay.
The Gulf of Mexico borders
the lower Keys on the west.
To the east lie the Atlantic
Ocean and the Bahamas.
Cuba is eighty miles to the
south of the southernmost
island, and the Everglades lie
to the north.

The splendors of the coral
reef occupy center stage in
the Keys. But the health of
the coral reef is linked
inextricably to the less known
parts of the ecosystem.
Snapper hide in the cool,
dark tunnels formed by the

Students identify plankton using roots of the red mangrove.
microscopes during Coral Reef Lush underwater seagrass

Classroom. (photo credit: FKNMS)  beds provide a home for the
endangered queen conch and

. Bahama starfish.
SEN. BOB GRAHAM
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This complex ecosystem, which thrived for thousands of years
before humans arrived, now faces many threats. Some are local.
Five hundred boat groundings each year chip away at the reefs and
leave scars in the seagrass. Boaters drop anchor in the coral. Divers
and snorkelers damage the reef with equipment, hands and fins.
Poorly treated wastewater and stormwater load nearshore waters
with nutrients. Overfishing alters the system's natural balance.
Others originate further afield. Coral reef researchers now believe
that global climate change may be the culprit behind coral

bleaching and an alarming increase in coral disease.

Until the 1960s, only a few tourists braved the treacherous road
and hoards of mosquitoes to visit the Florida Keys. Fishing
enthusiasts and the hardy native "Conchs" of Bahamian descent
had the islands to themselves. The 1970s saw improvements to
highways and tourism facilities, growth in America's economy and
an increase in disposable income, and national and international
advertisement. These cultural changes, coupled with year-round
sunshine, pleasant temperatures and warm, clear water, began to
draw people to the Keys to visit and to live.

Now the Keys sanctuary surrounds an island chain with a resident
population of around 80,000. "Snowbirds" during the winter months
swell this population to over 135,000, and the Keys serve as a
backyard playground for neighboring Miami-Dade, Broward and
Collier counties, especially on weekends and holidays. But the
isolation and expense of living in the Keys lead to a high rate of
turnover among residents. Of children who begin school in Monroe
County, only an estimated thirty percent graduate here.

The Keys wealth of natural resources has led to the establishment
of four national wildlife refuges, nine state parks, three national
parks, five state preserves, and one national marine sanctuary. This
sometimes bewildering array of different agencies and different
jurisdiction raises many questions: Where does one boundary end
and another begin? What rules overlap and what is unique for each
area? Who do | contact for information? How do | know which area
I am in? Why have all of these protected areas been set aside?

A changing population, 2.5 million visitors each year, multiple
jurisdictions and the lack of a central contact point make
communicating the fragility and interconnectedness of the Keys
environment a challenge.

Sanctuary education and outreach faces this challenge head-on by
enlisting both residents and visitors as partners in protecting the
marine environment. By instilling a sense of stewardship for the
coastal environment, the education and outreach program strives to
lessen human impact on our resources and protect the treasures of
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the coral reef for the future.

Unlike a national park or a land-based site, the sanctuary has no
entrance gates, no surefire ways to reach those who use the
waters. Visitors and residents enter the sanctuary from the water
on all sides and from many access points on US 1. Dive operators,
bait and tackle shops, boat ramps, and the reef itself become
classrooms where education about the sanctuary and its resources
takes place.

The highly successful Team OCEAN (Ocean Conservation Education
Action Network) program typifies this approach. Team OCEAN
volunteers act as floating information booths at heavily visited
reefs.

Every year, volunteers

contact more than 1000

boaters, distribute hundreds

of information packets, and

prevent more than forty

groundings. But more

important and extremely

difficult to measure is the

pride and stewardship of the

resources the volunteers

have and share with their

neighbors, relatives, co-

workers, and visitors even Team OCEAN volunteers pass out

when they are not on an information to boaters at the reef

official Team OCEAN day. on busy days. (photo credit:
FKNMS)

Team OCEAN staff also work

to reach residents and

visitors before they journey out on the water, maintaining a
brochure route with more than 400 stops, including hotels, dive
charters, bait and tackle shops, boat rental businesses, marine
supply stores and visitor information centers. These stops also offer
an invaluable opportunity to establish a solid relationship with the
business community and to exchange information with those who
work on the water.

Television offers the sanctuary an opportunity to reach a broader
audience. The sanctuary, Everglades National Park and the United
States Environmental Protection Agency join forces to produce
Waterways, a program that explores the South Florida
environment, as well as research and management underway to
protect the resources. The shows airs twice weekly in Monroe
County and on public access stations throughout Florida. In 120
episodes to date, it has addressed topics such as wastewater
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treatment in the Keys, the installation of Racon beacons to protect
reefs, and the 50th anniversary of Everglades National Park.

Working with Monroe County Schools is critical to the success of the
sanctuary. Today's schoolchildren are tomorrow's commercial
fishermen, dive shop owners, marina managers, marine biologists
and elected officials. The sanctuary's Coral Reef Classroom program
gives

kids a chance to learn about
the Keys ecosystem, conduct
basic scientific field work,
and snorkel on the coral reef.
For many of these children,
the Coral Reef classroom trip
marks the first time they
ever see the wonders of the
coral reef that lies just
offshore from their homes.

Partnerships form a key
Sanctuary staff visit classrooms and element in nearly all
do interactive presentations such as sanctuary education and
Build an Ocean. (photo credit: outreach programs. The
FKNMS) examples above demonstrate

how the sanctuary works

with volunteers and with the
business community. Sanctuary educators also work with staff from
other protected areas using an ecosystem approach, which leads to
better products and programs. Pooling of staff, expertise, and
monetary resources has eliminated waste and redundancy and led
to more effective education and outreach efforts than each agency
could establish working alone.

Local nonprofit organizations also have helped the sanctuary meet
its education and outreach goals. The Nature Conservancy assists
the sanctuary in finding volunteers to make programs such as Team
OCEAN and Coral Reef Classroom succeed. Sanctuary education
staff are working in partnership with the Center for Marine
Conservation and dive and snorkel operators to launch SeaSmart,
aimed at helping divers and snorkelers become protectors of the
reef, rather than threats to it. Local grassroots group Reef Relief is
working with the sanctuary to produce informative site brochures.

There are many challenges for the sanctuary education staff, but
we prefer to view them as opportunities. Opportunities to make a
difference, nourish partnerships, change an opinion, and protect a
resource that we appreciate and love.
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Expeditions and the Florida
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Keys National Marine

Sanctuary: Working Together
to Preserve a National

Treasure

U.S. Senator Bob Graham of Florida

S

V3 e‘

SEM. BOB GRAHAM

In the fall of 1989, three
successive freighter
groundings ravaged the coral
reefs of the Florida Keys and
produced a national outcry
for protective action. In order
to address these and other
threats to the United States’
most extensive living coral
reef system, then-U.S.
Congressman Dante Fascell
and | introduced the Florida
Keys National Marine
Sanctuary and Protection Act.

In the 10 years since,
citizens of Monroe County
have worked with the state
and federal governments to
develop a management plan
for the marine sanctuary that
accommodates a variety of
commercial, recreational,
research, and education
activities while at the same
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U.S. Senator Bob Graham of Elorida time protecting the unique
(photo credit: Senator Graham natural resources of the

staff) Keys.

The Florida Keys National
Marine Sanctuary covers 2,800 square nautical miles and
encompasses the third-largest coral barrier-reef system in the
world. Extending from the southern tip of the Florida peninsula to a
point just 90 miles north of Cuba, the Keys link Biscayne Bay
National Park with Dry Tortugas National Park. They are an
important part of the South Florida ecosystem, which also includes
four national wildlife refuges and Everglades National Park.

The marine environment of the Keys supports one of the largest
seagrass communities in this hemisphere and more than 6,000

species of plants, fish, and
invertebrates. The diversity
of this reef ecosystem is
considered the underwater
equivalent of the tropical
rainforests. As a result, more
than four million visitors
come to the Keys each year
to fish, swim, boat, snorkel,
scuba dive, and enjoy the
unique culture of the islands.

But the Keys still face
challenges--such as the need
for improved wastewater
treatment--that will require
our best efforts. The
inadequate sewage systems
on the islands allow
pollutants to travel quickly
into canals and nearshore
waters. These pollutants also
act as fertilizers by increasing
algae growth and reducing
visibility.

The Florida Keys National
Marine Sanctuary's water
quality steering committee
has drafted a water quality
protection program to
address problems like
wastewater treatment and
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preserve the marine

During one of Senator Graham's
ecosystem of the Keys. For

workdays, he accompanied a
the next two weeks, the biologist on the boat to conduct

Sustainable Seas Expedition  egearch. (photo credit: Senator
will visit the region to Graham staff)
supplement those efforts.

This program, a collaborative effort of the National Geographic
Society and the National Oceanic and Atmospheric Administration,
will bring

state-of-the-art exploration
equipment to the Florida
Keys National Marine
Sanctuary to document the
quality of the water and the
variety of organisms that
inhabit the reef.

Expedition researchers will
also participate in an open
house, a live video uplink,
and a live Web chat to inform
local residents and sanctuary
visitors of their findings.

The greatest gift we can give
to our children and
grandchildren are
environmental treasures that
they can enjoy for years to
come. The Florida Keys
National Marine Sanctuary
and the Sustainable Seas
Expedition both constitute
shining examples of private
citizens working together
with the government to
achieve this goal by helping
us understand and preserve
our precious natural
resources.

Senator Graham experiences what
it is like to be a marine biologist in
the Florida Keys. (photo credit:
Senator Graham staff)
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G Establishment of the Florida
Keys

National Marine Sanctuary:
More than a Little Bit of
Controversy

MTERWVIEW

June Cradick, Sanctuary Project Manager
Florida Keys National Marine Sanctuary

The Florida Keys National
Marine Sanctuary is one of
twelve National Marine
Sanctuaries that are
managed as a system
throughout the coastal United
States. National Marine
Sanctuaries are designated to
promote comprehensive
management of their special
conservation, recreation,
ecological, historical,
research, educational or
aesthetic resources. The
2800 square nautical mile
Florida Keys National Marine
Sanctuary includes the only
barrier coral reef ecosystem
in the United States.

In the late 1980s the Florida
Keys were facing threats of
oil drilling and deteriorating
water quality, as well as coral
SEM. BOB GRAHAM bleaching, the loss of living
coral cover on reefs, a major
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seagrass die-off, declines of

. i The bluestriped grunt, Haemulon
reef fish populations, and the

d of | di h sciurus, is wary of divers but with
spread of coral diseases. The patience and slow movements a

final insult was three diver can get a close-up view.
groundings of large ships on (photo credit: FKNMS)
the reef tract within 18 days

in the fall of 1989.

In recognition of these issues, President Bush signed into law the
Florida Keys National Marine Sanctuary and Protection Act on
November 16, 1990. The Act immediately addressed two major
concerns of the residents of the Keys, first by prohibiting any oil
drilling, including mineral and hydrocarbon leasing, exploration,
development or production within the sanctuary, and second, the
Act prohibited the operation of tank vessels (ships) greater than 50
meters in length in an internationally recognized Area to be Avoided
within the boundary of the sanctuary.

Congress, recognizing the critical role of water quality in
maintaining sanctuary resources, directed the Administrator of the
Environmental Protection Agency to work with the Governor of the
State of Florida and the Secretary of Commerce, to develop a
comprehensive Water Quality Protection Program for the sanctuary.
The Act also called for the Department of Commerce to work with
the appropriate federal, state and local government entities and

with a citizen Sanctuary Advisory Council to develop a management
plan and implement regulations to protect and preserve the living
and other resources of the Florida Keys Marine environment.

Sounds reasonable, you say?
You have read four
paragraphs that give you a
feel for what the sanctuary is
and why it was designated.
Pretty straight forward, right?
So why was the sanctuary so
controversial and how did we
resolve the controversial
issues?

: _ The sanctuary was
The reefs in the Florida Keys are controversial in part because

home to many fish, crustaceans, it was designated by

and invertebrates. (photo credit: Congress and the President
FKNMS) and there was no public
involvement in its
establishment. Most
Sanctuaries go through a lengthy designation process that includes
a tremendous amount of public involvement in determining the
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need for a sanctuary and the site's boundaries. That wasn't the
case with the Florida Keys Marine Sanctuary because Congress was
anxious to immediately limit oil and gas extraction activities in the
Keys and stop the major vessel groundings.

Congress directed the National Oceanic and Atmospheric
Administration, within the Department of Commerce, to work with
the relevant federal, state and local agencies as well as the public
to develop a management plan and implement regulations to
protect the resources.

Since approximately 65% of the sanctuary lies in state waters and
numerous state and federal areas of jurisdiction overlap or lie
adjacent to the sanctuary boundary, it was imperative that the
planning process for the sanctuary be an inter-agency effort. The
National Oceanic and Atmospheric Administration and State of
Florida established a partnership to manage the sanctuary.

Due to the high level and diversity of public use of the resources in
the Florida Keys and the importance of tourism to the economy of
the Keys, it was equally important that the public have a strong role
in development of the comprehensive management plan for the
sanctuary.

Sanctuary staff established a working group that included
representatives of the various federal, state and local agencies
responsible for protecting and managing the resources. This group,
known as the Interagency Core Group, included scientists as well as
managers. At the same time, the first Florida Keys National Marine
Sanctuary Advisory Council was established. This citizens advisory
group included representatives from the fishing and diving industry,
the environmental community, the general public, and the research
and education communities.

It took more than four years of meetings for these two groups and
the public to identify and clarify the issues, and develop a strategy
to manage and protect the coral reef ecosystem of the Florida Keys.
In 1995 the Draft Management Plan and Environmental Impact
Statement for the Florida Keys National Marine Sanctuary was
issued.

The Draft Management Plan for the sanctuary was very innovative
and it caught the attention of not only residents of the Florida Keys,
but the nation. The plan introduced marine zoning, a new approach
to protecting biodiversity and habitat, which focuses intensive
protection on the most significant portions of the coral reef
ecosystem. Zoning reduces user conflicts and lessens the
concentrated impact to marine organisms on heavily used reefs. On
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a national basis it was heralded as an innovative concept that would
protect the coral reef for current and future generations.

Many of the resource users in the Keys were either skeptical or
furious. "What do you mean you want to zone the water?" was a
common cry. Concerns ranged from whether the sanctuary would
limit the number of private boats allowed in the Keys, to whether
the sanctuary would regulate land use, and whether the sanctuary
would eliminate fishing in the Keys. Of course, the answer to those
guestions was no.

Another source of controversy was the sanctuary's submerged
cultural resource management program which protects cultural
resources, guarantees public access, and permits private
commercial recovery by treasure hunters in a manner which is
consistent with federal historic preservation laws. Many people had
a hard time accepting that submerged cultural resources are
national historic resources, and not just for private collections.

The public was given an
enormous opportunity to
provide their input on the
draft plan. The Advisory
Council established working
groups to help the public

review the management
plan. These groups had
multiple meetings in various
parts of the Keys. Sanctuary
staff spent months explaining
the proposed management

plan, its strategies and the  The christmas tree worm,

proposed regulations. Spirobranchus giganteus,is a
favorite among divers due to its

The nine month public review bright and varied colors. (photo

of the draft management credit: FKNMS)

plan included numerous

public meetings and public

hearings, and resulted in over 6,400 written and oral comments.

Some reviewers thought the plan went too far with the proposed

zones, while others felt the sanctuary wasn't doing enough to

protect the resources.

The sanctuary staff, with the advice of the Sanctuary Advisory
Council, developed a final management plan that reflects the broad
range of public comments and balances resource protection and the
economy of the Florida Keys. The zoning was established, creating
23 no-take areas, comprising less than one percent of the
sanctuary, but protecting much of the critical coral reef habitat.
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The final management plan and regulations for the Florida Keys
National Marine Sanctuary were put in place effective July 1, 1997.
Most of the controversy has died down. Our monitoring program,
along with anecdotal information from the public, is already
showing that the zoned areas are working--the fish populations in
the zoned areas are increasing.

We are working closely with the submerged cultural resources
industry to implement permitting processes that are predictable and
fair. It is very common for members of the public to contact us and

ask for increased enforcement of our regulations or ask what they
need to do to have a zoned area created at a favorite spot in the
sanctuary. We recently received unanimous support from an
Advisory Council Working Group and the entire Council for a new
zoned area in the Tortugas. There has been a lot of controversy
over the years, but public support for the sanctuary is increasing
every day.

(top) RETURN
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S Commercial Fishing in the
Florida Keys

NTERVIEW Don DeMaria, Commercial Fisherman

Commercial fishing in the

Florida Keys and southwest

Florida dates back to at least

the 1770s when Spaniards

from Cuba sailed north to

harvest fish for the Havana

market. During this period,

salted mullet and live sea

turtles were two of the main

species exported to Havana.

By 1819, fishing smacks (live

well sloops) from as far away

as New England were fishing An increasingly rare sight,

the Florida Keys. Some of commercial fishermen unloading
these vessels were large grouper onto a dock in Key West.

enough to hold 12,000 (photo credit: FKNMS)
pounds of live grouper bound

for the Havana market. As
early as the 1880's, there were reports that some of the fishing
grounds were becoming "fished out".

Today, spiny lobster is a major commercial fishery in the Florida
Keys. Prior to World War I, however, spiny lobsters were caught
mainly for fish bait used to catch grunts and other bottom fish.

The most valuable fishery in the Florida Keys today is the Tortugas
pink shrimp fishery. The fishery was not discovered until late 1949
and by February 1950, there were about 300 vessels from different
southern ports trawling for "pink gold"” in the Tortugas and waters
north of Key West. Shortly afterwards, a shrimp processing plant
was established in Key West and hundreds of shrimp trawlers were
SEM. BOB GRAHAM docked at the facility, creating a scene that has often been

described as a "gold rush.™
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Times have changed since the Spaniards sailed north from Havana
in search of sea turtles and mullet. Sea turtles are now considered
an endangered species and Florida has enacted a controversial net
ban aimed at protecting inshore fish such as mullet. Spiny lobster is
no longer used for bait to catch grunts and although the pink
shrimp fishery continues, there is not a single shrimp boat to be
found docked in Key West.

When 1 first began
commercial fishing in the Key
West/Tortugas areas in 1978,
the price of grouper was 60
cents per pound, which
seemed a fair price
considering what | thought
was an abundance of fish.
However, when talking with
old time commercial
fishermen, it is my
understanding that the price
of grouper was about 6 cents
per pound in the 1940's and
the fish were even more
plentiful. Looking back
further in time it appears that
by the 1880's, commercial
fishermen considered some
grounds to be fished out. It is
a ratchet effect. Each new
group thinks the resource is in great shape and can only remember
back so far. Presently, grouper is close to $3.00 per pound and is
no where near as plentiful as | remember it being in 1978. Yet,
there is a whole new group of fishermen on the scene today who
claim there are plenty of grouper. More than they can recall in
years!

Turtles like this one were once a
major fishery in the Florida Keys.
Legislation protecting them has
been instrumental in beginning the
recovery of their populations.
(photo credit: Don DeMaria)

The truth of the matter is that many of our fisheries are in poor
shape and are considered to be in an overfished state by the
National Marine Fisheries Service. The recent advances in
technologies combined with an increased demand for fresh fish
have led to declines in many fish stocks. Many species that were
considered underutilized until recently are now in an overfished
state. Sharks are a classic example. In the mid 1980s, sharks were
considered an underutilized species. Fishermen were then
encouraged to target sharks for a growing food and fin market.
Today, many shark species are closed to all fishing as a result of
overfishing.

Not only are fish stocks in serious decline, those people who depend
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on a healthy, sustainable resource for their livelihoods are also
falling on troubled times. In the not too distant past, commercial
fishermen were as common a sight along Florida's coast as were
the pelicans, seagulls, and herons. Today, it is difficult to find a
working commercial fisherman. Fish houses have been replaced
with marinas, condominiums, and trendy boutiques. Yachts and
sportfishing boats crowd docks once filled with commercial fishing
vessels. The pelicans, seagulls, and herons are still a common
sight, but not the commercial fisherman.

Commercial fishermen in the Florida Keys and southwest Florida
often complain about grand conservation and government
conspiracies aimed at putting them out of business. The truth of the
matter is that today's commercial fisherman is just on the wrong
end of a 250 year long mismanaged fishing spree. There are no real
bad guys, just a lot of ignorance over time on both sides.

Until we become serious about managing our fisheries in a
sustainable manner, more and more fish species will be classified as
overfished and taking them in any manner will eventually be
prohibited. Commercial fishermen who depend on these species will
be forced out of business. Marinas, condominiums, and boutiques
will replace the fish houses. Yachts and sportfishing boats will
replace commercial fishing vessels and Florida will have lost an
important part of its history and culture, the commercial fishing
industry.

(top) RETURN
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The South Florida Ecosystem

David E. Guggenheim, Ph.D.
President & CEO, The Conservancy of Southwest Florida
Florida Co-Chair, Everglades Coalition

"DeepWorker, DeepWorker,

this is topside," the voice |w

crackled loudly in my 3 -

headset, right on schedule. ?

"DeepWorker, please provide I

your life support readings."

My eyes panned the

instruments, struggling to

focus through a torrent of

sweat from my brow. "Cabin

pressure is minus 0.5,

oxygen is 20.9, CO, is 0.45,

starboard scrubber is

operating normally,” I replied pavid Guggenheim trains in the
from the cabin of the single-  peepworker

person submersible known as

DeepWorker. "l am now

stationary on the bottom, communications are loud and clear," |
added.

"DeepWorker, topside, Roger that. What do you see?" | toweled my
forehead and peered out the acrylic dome at a disorienting vortex
of swirling sediment and forbidding dark green water. "Topside this
is DeepWorker. | see nothing!" was my predictable response. For
although the DeepWorker is rated to dive to 2,000 feet below the
surface, | was sitting squarely in the mud at the bottom of Key
West harbor, an impressive 17 feet below the surface, just off the
port beam of the Navy vessel Acoustic Pioneer from which | had
been launched 15 minutes earlier on my very first mission as
submarine pilot.

As | twisted and contorted myself in the tiny cabin to complete my
safety check, | began to appreciate how the early astronauts felt,
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sealed tightly in their tiny
crafts with barely enough
room to access the control
panels or scratch an itch. But
claustrophobia was far from
the biggest challenge.
Between my knees | tightly
squeezed what at the
moment seemed the most
important piece of safety
equipment | had brought
aboard - a 2-liter bottle of
solid ice, affectionately

David Guggenheim prepares for his dubbed the "ice torpedo.”

first DeepWorker dive. The modest depths of Key
West harbor offered no relief

from the heat of a typical
Florida Keys summer, especially after DeepWorker baked on deck
between dives. In my tiny steel pressure cooker, cabin temperature
was more than 100 degrees Fahrenheit, with, needless to say, no
ventilation.

I was completely saturated with sweat, struggling to keep my
burning eyes clear and the onboard computer dry, trying to
maintain my assigned heading in zero visibility while avoiding
collisions with an assortment of underwater debris, all the while
navigating with a wrist compass that was spinning furiously and
didn't appear to understand the concept of "North." | was having
the time of my life.

This was a training mission. On board the Acoustic Pioneer,
submarine veteran Larry Shumaker was my lifeline, supervising my
dive and responsible for training four of us on a two-day training
course. Nearby stood Dr. Sylvia Earle, National Geographic explorer-
in-residence and project director for the Sustainable Seas

Expedition (SSE). Sylvia kept a steady eye on our project, a
constant ear on her cell phone, and her warm, trademark smile
upon her face.

SSE is a five-year research and public education project including
visits to each of our twelve national marine sanctuaries. The project
is a collaborative effort of the National Geographic Society, the
National Oceanic and Atmospheric Administration (NOAA), and the
Goldman Fund. Thanks to Sylvia and the folks at Florida Keys
National Marine Sanctuary, | was invited to participate in this
uniqgue and important project.

SSE's use of cutting edge technology like the DeepWorker makes it
possible for scientists like myself - who have had no naval or prior
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submarine experience -- to
participate in research and

public outreach like never

before. DeepWorker is
straightforward to operate,

safe, compact, versatile and
inexpensive. It will

dramatically extend the reach — .

-

of science. %

But why am | a participant in
this project? As president &
CEO of The Conservancy of

Southwest Florida , a 35-year-

old nonprofit environmental
organization based in Naples,
and as Florida co-chair of the
Everglades Coalition,
representing 40 national, state and local environmental groups, |
spend most of my time working to protect and restore the
Everglades.

David Guggenheim and Sylvia Earle
pose in front of the DeepWorker

But the Everglades lies miles
to the north of the Florida
Keys -- what does the
Everglades have to do with
the health of Florida Keys
National Marine Sanctuary?

Today this is a critically

important question, and

researching its answer is one

reason my organization is a

participant in SSE. We're also

The Florida Everglades involved to help raise

awareness for the restoration
of the Everglades, the largest environmental restoration ever
attempted in history, a restoration that very definitely has the coral
reefs in mind.

When most people think of "Everglades™ they think of Everglades
National Park and Florida's southeast corner. But the Everglades
Ecosystem is much, much larger. It is immense and complex,
stretching from the headwaters of the Kissimmee River near
Orlando to Lake Okeechobee, across both coasts southward, across
Florida Bay and Ten Thousand Islands to the Keys and the reef
tract.
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Today the Everglades is our nation's most endangered ecosystem.
Our mistakes and lack of foresight over the past century have left
the Everglades in a devastated condition that threatens not only the
splendid wildlife that live within, but the very way of life for millions
of people who call South Florida their home.

On July 1, 1999 in a ceremony at the Capitol with Vice President Al
Gore presiding, the U.S. Army Corps of Engineers delivered to
Congress the master plan for restoring the Everglades,'"The

Restudy". The principal goal of this massive restoration is to restore

the natural functioning of the Everglades Ecosystem, a system
unlike any other on Planet Earth.

It is a system that is uniquely dependent upon water, dependent
upon a specific cycle of flood and drought, a system where water
flows almost imperceptibly as a broad and shallow river of sheet
flow, the "River of Grass", a system where land and water are
inseparably linked, where sawgrass marshes and cypress give way
to rich mangrove estuaries and coral reefs teeming with life.

The Everglades and the Keys' magnificent reefs are linked by water.
There is great concern that the changes in water flow and water
quality that have occurred in the Everglades are having profound
impacts downstream in the Keys. Waters from the Gulf of Mexico
and the southwestern coastal Everglades enter Florida Bay, as does
the drainage from much of the adjacent mainland marsh
immediately north. Water from Florida Bay in turn flows through
the Florida Keys and over the reef tract and northward via Hawk
Channel into Biscayne Bay. This means the health of the reef is
dependent on how we manage water far to the north, and means
that land use decisions in the rapidly developing Southwest Florida
may also be contributing to water quality issues far downstream.

Fifty years ago, the original Central and Southern Florida (C&SF)
project drained and fragmented much of the Everglades. The
primary system includes about 1,000 miles each of levees and
canals, 150 water control structures, and 16 major pump stations.

Today, a mushrooming population is placing increasing pressure on
a system still managed by an antiquated infrastructure that was
never meant to serve such a large population. Roughly 50 percent
of the Everglades have been lost to development. The number of
wading birds has been reduced more than 90 percent.

The Restudy is the work of more than 30 federal, state, local and
tribal agencies working together and includes 68 separate projects
covering an area encompassing approximately 18,000 square miles
from Orlando to Florida Bay. The project will cost $7.8 billion dollars
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and take more than twenty years to complete.

It is water that gives the Everglades life, and it is the management
of water in the Everglades that is the central theme of restoration.
The following goals have been identified for the project:

Capture & Store Water

South Florida receives an abundance of rainfall every year, more
than sixty inches. However, every year, because of limitations in
the current water management system, an unimaginable one trillion
gallons of fresh water are dumped from Lake Okeechobee into the
Atlantic Ocean and the Gulf of Mexico. This is water that is
desperately needed by the Everglades as well as South Florida's
growing population, and agriculture. Thus, a major element of the
restoration plan is the capture and storage of this water.

Re-establish Natural Flow

The Everglades Ecosystem depends upon a very specific hydrologic
cycle. A major goal of restoration is to ensure that the natural flow
is restored, so that the right amount of water is delivered to the
right places at the right time. By diverting water into canals, "slow
water" has been transformed into "fast water." Under natural
conditions, fresh water might have taken days or weeks to make its
way to coastal estuaries. Today, it can get there in minutes. These
estuaries depend upon a specific balance of fresh and salt water
and their inhabitants are not adapted for large pulses of fresh
water. Ironically, we have managed to make fresh water a
pollutant. Excess stormwater discharged to the Gulf of Mexico and
the Atlantic through the Caloosahatchee and St. Lucie rivers has
had devastating impacts. The restoration seeks to greatly reduce
these discharges by storing excess runoff, which can then be used
to augment flow to the estuaries during dry periods.

Improve Water Quality

The natural systems of the Everglades depend upon clean water --
very clean water. This means levels of nutrients measured in parts
per billion. Even a bottle of Perrier contains more phosphorous than
the Everglades can tolerate! Over the years, water quality has
degraded, and water polluted with nutrients and other chemicals
from agricultural and urban areas has had serious impact. Growing
levels of nutrients have allowed cattails to overrun sawgrass,
leading to a decline in wildlife. The restoration seeks to dramatically
improve water quality in the system that will involve treating both
urban and agricultural runoff water before it is discharged to the
natural areas throughout the Everglades.
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Reconnect the System

The original C&SF project badly fragmented the Everglades
Ecosystem. Now the natural system must be reconnected by
removing more than 240 miles of canals and levees within the
Everglades. This will help to reestablish the natural sheetflow of
water through the Everglades.

Enhance Wildlife Habitat

A goal of the Restudy is to enhance the Everglades' ecological
health by increasing the extent of natural areas and improving the
quality of wildlife habitat. By recreating the natural conditions of the
Everglades, wildlife will once again be able to flourish, with
increases in native plant and animal abundance and diversity.

Develop a Sustainable Water Supply

The Everglades were damaged in the mistaken belief that we could
supply human needs at the expense of nature. Now both are in
jeopardy. The restoration must supply water to the natural system
as well as provide for municipal, industrial and agricultural needs,
provide flood control, provide recreational opportunities, and
protect cultural and archeological resources and values. Billions of
dollars of the South Florida economy, including $400 million from
tourists visiting Everglades-related parks and preserves, depend on
a healthy, functioning Everglades, and restoration will help ensure
that these activities are protected.

Protect the Entire System

One of the major mistakes 50 years ago was the failure to
recognize the fact that the Everglades Ecosystem is an integrated,
interdependent system. The Restudy recognizes this and includes
important follow-on studies in key geographic areas of the system.
One follow-on study will concentrate on the Florida Keys, where
changes in water flow and poor water quality threaten the health of
Florida Bay and the coral reef tract. The study will evaluate and
determine the types of modifications that are needed to
successfully restore water quality and ecological conditions in the
region.

Today the fastest growing part of the Everglades Ecosystem is on
Florida's West Coast, yet there is a serious lack of information

available on the region's water and natural resources. A follow-on
study for Southwest Florida will address the health of the region's
wildlife and water resources and will help Southwest Florida avoid
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the same mistakes (and need for restoration) of the Southeast
coast.

Marjorie Stoneman Douglas said, "The Everglades is a test. If we
pass, we may get to keep the planet.” Indeed, the restoration is the
"mother of all tests."” It is completely unprecedented in size and
scope. When completed, this will be the largest environmental
restoration in the history of civilization.

It tests our ability to comprehend and manage an impossibly
complex and unusual natural system.

It tests the very limits of our engineering and technology.

It tests our ability to work on the cutting edge, across
traditional disciplines of science.

It tests our common concept of government, breaking the
mold and creating a new model of interagency cooperation.
It tests our resolve to stay the course, requiring us to work
intensely for more than two decades.

It tests our unity of purpose as a nation, working in
partnership to restore a national treasure.

It tests our strength and endurance on a task that
sometimes seems overwhelming and impossible.

It tests our human spirit and our ability to embrace a future
of hope for a beloved ecosystem, for our planet, and for our
descendants.

As we embark on this historic restoration effort, the hard work of
SSE will help raise awareness and contribute to our understanding
of the southernmost jewel of the Everglades Ecosystem: Florida
Keys National Marine Sanctuary.

As | thumb through my training manual, | think about the hard
work of the SSE team in running a program that will truly make a
difference for our marine environment. | look forward like a kid to
my next mission in DeepWorker. Maybe next time I'll get a bit
deeper -- where the cool water is.

(top) RETURN
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Marilyn Tarnowski, Journalist

TERVIEW Florida Keys World Wildlife Fund

"Mommy, Where did | come p=
from?"

When 1 first asked that

question, | was probably

about five years old. For six

or seven years thereafter, I

never wearied of asking the

question again and again in

order to elicit my mother's

wonderful response. The

question was her cue to take

me on her lap to retell our

favorite story. All life originated in the sea. (photo
credit: FKNMS)

"Well, sweetie, where you

came from is a long, long

story that began about three or four billion years ago, when the
earth was covered with a watery ocean. You came from the salty
sea, like everything that lives.”

"Once upon a time, Mommy," I'd prompt, to get her started on the
right track. And so she would begin: "Once upon a time, Earth was
completely covered with a warm and shimmering ocean and
wrapped in a blanket of blue air. The ocean and the air were made
up of almost all the molecules that ever were or ever would be on
Earth. These were the very same molecules that would eventually,
after millions and millions of years, make algae, fungus, plants,
animals, people and even little girls."

Her story transported me from the Archeozoic era to the Pleistocene
SEN. BOB CRAHAM epoch. (I was becoming an avid reader and loved the phonetic
challenges of my mother's "names of time" in much the same way
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kids today love the names of dinosaurs.) Her story of my origin
began deep in the "dark and stormy nights" that churned Earth's
prehistoric oceans of salty water and fizzing gasses. Her story
moved forward to "the big surprise,”" when suddenly one morning
there appeared in the ocean lots of very tiny, little green molecules.
These, she said, had possibly been struck by lightening the night
before and warmed by the sun during the day ("But, of course, no
one really knows," she always cautioned.) The lightening-struck,
green molecules gave rise to the brand-new process of
photosynthesis, a way to make food from sunlight. Her voice would
rise with wonder and excitement.

My mother punctuated
descriptions of life's steady
progress with delightfully
drawled renditions of the
phrase "millions and millions
of years," foreshadowing
astronomer Carl Sagan's
signature line, "billions and
billions of stars,"” by decades
and decades! She took care
to describe one-celled plants
floating on briny seas and
The ocean is full of odd looking collecting near the relatively
creatures, like this arrow crab calm shores of emerging
(Stenorhynchus seticornis). (photo islands. Mutation became the
credit: FKNMS) magic wand that made things
happen. The ocean's green
molecules, she said, "after
millions and millions of years, of course,” mutated to make two-
celled plants, and then after more millions of years, mutated again
to make four-celled plants, then many more millions of years,
became 16-celled plants, and then changed again to form 256-
celled plants. The numbers were magical and so specific to her
story that I had to reach the fifth grade in order to discover she had
been squaring numbers!

My mother's saga progressed through the epochs, describing at
each step the extraordinary variety of life that took hold in the
oceans and all along the edges of that vital, salty soup. She never
failed to include Cambrian sponges, Ordovician fishes, Silurian
scorpions, Carboniferous corals, Permian reptiles, and - of course -
Triassic dinosaurs and Jurassic birds. As | grew, the story
expanded, and at one telling or another, eventually covered nearly
the full range of life that emerged from the ocean.

My mother also made sure that her oft-told story was not just a
fantasy for me. As it happened, we lived just a few miles from
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Sandy Hook, New Jersey, a three-mile sandbar that pokes a foot or
two above the Atlantic Ocean. The salty shallows are home to
swarms of thriving but prehistoric horseshoe crabs with their
beautiful clutches of sky-blue eggs. The edge of the ocean tosses
up myriad fossils -- trilobites and other odd and old creatures, long
extinct but lending their shapes and names to my mother's history
of how life, and I, began. She showed me how to watch flocks of
shore birds that came and went with the seasons. The visible, vital
seaside readily confirmed her explanation of where | came from.

Of course, in due time, my
mother did share the prosaic,
literal details of my
conception. But the complete
and true story, for me, will
always be the first one she
told and retold. Where does
any living thing come from?
We come from the ocean.

It has been 50 years since

my mother first told her

children the multi-chaptered

story of how the seas gave

rise to life itself. Since then, I Nothing can be without the sea.
have listened to fishermen, (photo credit: FKNMS)

sailors, scientists, and

everyday people who look to

the oceans for livelihoods, information, pleasure, and peace of
mind. All acknowledge dependence upon the ocean. Few are
confident that things are ok out there. Nearly all deplore the
squander that is the result of intense fishing, relentless hunting,
thoughtless polluting, widespread dumping, and careless or planned
destruction.

Thus, when | had the opportunity recently to tell a youngster the
story that my mother told me, | found myself adding a chapter
about the very real potential for "using it all up.” My young friend
listened carefully, and at the close of my version of the story said,
"l know. Nothing can be without the sea.” Smart kid.
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Geologic History of Florida
Reefs:
Many Unanswered Questions

Dr. E. A. Shinn, Geologist
United States Geological Survey

About 125,000 years ago, polar ice caps melted and the surface of
the world's oceans rose at least 20 ft higher than at present. With
higher sea level and strong tidal currents, shoals of shifting sands
composed of oolites (tiny, spherical, calcium carbonate precipitates)
created the future foundations of Miami, the city of Key West, and
the entire lower Florida Keys.

At the same time, a string of coral reefs grew between the oolite
sand shoals, inland from the shelf edge. The reefs eventually linked
to form what are now the upper and middle Keys. Windley Key, the
highest island in the Keys is 18 ft above sea level. Because corals
built the keys the ocean had to be at least 20 ft (probably more)
higher then than it is today. After development of these ancient
reefs, the sea fell as expanding polar glaciers took up water and
converted it to a layer of ice more than 1 mile thick.

Detailed records from deep-sea sediments and ice cores show that
sea level fluctuated many times since the 125,000-year-old coral
reef formed. Sea level dropped, leaving the reef high and dry.
Later, around 80,000 years ago, sea level rose again to within
about 25 ft of present level. This time a second chain of reefs grew
along the shelf edge. The new reefs were bathed in the adjacent
Gulf Stream waters. Minor sea-level rises and falls continued until
about 25,000 to 30,000 years ago when glaciers expanded again,
causing the sea to fall about 400 ft (more than the length of a
football field).

Then, about 10,000 years ago, a mere flick of the eye in geological
time, glaciers began melting and the sea rose rapidly, punctuated
by brief, more rapid, rises attributed to water displacement when
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The author with a cross-sectional
model showing a 5-mile long slice
of the limestone that underlies the
Florida Keys. Coral reefs and
sediments are not shown. To the
left is the 125,000 year-old reef
(Key Largo). At the far right is the
80,000 year-old reef.

large glaciers slid into polar
oceans. About 6,000 years
ago, the sea spilled over the
shelf margin and the south
Florida shelf began to flood.

| Back then, the State of
[ Florida was about twice its

present width. The western
shoreline was almost 100

| miles farther west and there

were no Florida Keys. The old
125,000-year-old reef was at
that time just an inland ridge
of limestone standing in bold
relief on flat land with
numerous sinkholes.

(top)

As the sea continued to rise,
the 80,000-year-old reef

ridge five miles offshore became completely surrounded by water,
forming a string of islands much like the present Florida Keys. A
trench behind the reef was the first to be flooded. It began to fill
with lime mud like the mud presently in Florida Bay. By 3,000 years

ago while the water was still rising, these offshore islands
disappeared beneath the surface. At the same time, an Everglades-
like swamp west of the present Keys was being flooded to become
what is now Florida Bay. The only remaining land was the 125,000-
year-old string of reefs. The Florida Keys had been born.

How do we know this
sequence of events? Ongoing
USGS research consisting of
core drilling and soundwave
probing (called seismic
profiling) has clearly
demonstrated the sequence
of geological events
described above. However,
this research also raises
many new and as yet
unanswered questions. A
combination of radiocarbon
dating of cores and a USGS
mapping project presently
underway shows that all of
the reefs one swims over
today formed after the shelf
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flooded 6,000 years ago. The same cross-section showing the

reefs (pink) and lime sands (yellow)

What is surprising, however, that accumulated after flooding that

is that there are so few areas began about 6,000 years ago. Blue

of reef accumulation and that is lime mud, the first sediment to

many large areas support no be deposited as the area was

reef growth at all. Sediment flooded. The author's hand is at

is also thin over surprisingly  present sea level (note that sea-

large areas. In some places, level is higher on the Florida Bay

seismic profiles show that side of Key Largo). Humans have

sediment that formed during arrived, symbolized by coconut

the past 6,000 years is only  palms (not native).

inches thick.

Seismic profiling uses a device, like a conventional fathometer or
fish finder, that bounces signals off the bottom to create a drawing
or profile of the bottom. Unlike the standard fish finder, the seismic
device creates a signal so strong that it also penetrates the
sediment and bounces from any underlying hard surface. In the
keys, that hard surface is the old reef and sediment blanket that
developed before sea level plummeted 400 ft.

The surface is hard because lowered sea level exposed the reefs
and sediments to fresh water. Rainwater is slightly acid and
partially dissolves corals and other lime particles. The dissolved
lime then reprecipitates in a more stable form as tiny crystals. The
crystals cement the sediment grains together, transforming
sediment to hard limestone.

Exposure also causes the formation of red to brown crusts up to 2
inches thick. Radiocarbon tests show that the brown crust
represents about 5,000 years of deposition. The crust contains
clays, iron, and aluminum, all of which are alien to South Florida.
These minerals have recently been shown to originate in Africa.
They traveled about 5,000 miles with the trade winds. The
limestones and crusts extend to Key West and beyond, all the way
out to Dry Tortugas.

(top)

So what else has seismic profiling revealed, and what can be done
with the data? Using these data, one can construct maps and cross
sections that show unsuspected relation. Cross sections, like cutting
a slice through the Earth, show that at the edge of the Gulf Stream
there is bounded by a generally pronounced ridge, the old reef that
formed 80,000 years ago.

Landward there is a deep sediment-filled trough. The underlying
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rock surface then slowly rises upward as it approaches the modern
Keys. Several small terraces control the distribution of today's living
reefs.

When the sea
first encroached
landward over
this irregular
rock surface,
fine-grained

[ lime mud
settled in the
low places.

Vi ey s Fe e priimmdaw by

As the sea rose

A portion of a seismic profile across Elbow Reef ~ €ven higher,
showing Pleistocene limestone (green) overlain ~ coral reefs
by sediment and coral reefs (yellow). The Gulf began growing
Stream is to the left of the 80,000 year-old reef ©ON rock highs,

ridge. The sediment-filled trough is clearly such as the
visible. ridge near the

Gulf Stream,

and along linear
terraces. Grecian and Key Largo Dry Rocks are part of a reef trend
that formed along one such terrace. The terraces were probably
shorelines when the rate of sea-level rise slowed. An old shoreline
terrace can be seen in 10 to 12 ft of water less than a half mile off
the entire keys chain.

Looe Key Reef, on the other hand, began growing on the outer
80,000-year-old ridge, then backstepped landward over the
sediment-filled trough as the sea continued to rise.

With all the

seismic data A ;

one can =il ja &
construct maps 7 o

with contour 4 :.

lines showing
submarine
elevations and
depressions as
well as old
shorelines.
These data help
explain the
distribution of
today's reefs,
sand banks and
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seagrass beds.
Barbara Lidz of
the USGS is
currently
making such
maps

A block diagram and cross-section, based on
core borings, of Looe Key. Reef lime sand is
moving along reef front as shown by large
arrows. The reef began growth on the top of an
old reef (limestone) ridge and backstepped as
sea-level rose.

But what

additional new information do the maps provide, and what new
problems have been unearthed? The first surprise was that many
modern reefs are thin, or even absent along the Gulf Stream side of
the submerged 80,000-year-old reef ridge 5 miles offshore. The
major reefs one sees on the charts rest on top of that old ridge, but
on the ocean side in water deeper than 30 ft the old limestone is
basically uncovered.

(top)

Scattered head corals, sponges, seawhips, and other encrusters
give the impression of a thriving reef in depths between 30 and 70
ft. Biologists would not hesitate to call these areas reefs. To the
geologist, however, it is just 80,000-year-old limestone, a dead
surface with a superficial scab of living reef organisms. This area of
the reef tract has been under water for 6,000 years or longer, yet
we have no clue why a thick reef has not formed there. There are

"true" geological reefs farther landward of the old rock ridge.

A similar situation exists in the Great Barrier Reef of Australia
where it has been discovered that the actual barrier reef is a relict
feature. In the Keys, reefs inshore of the outer barrier, like Grecian
Rocks, Key Largo Dry Rocks, and others, are as much as 45 ft
thick!.

Corals that
formed these

~ reefs began
growing on a
rock terrace 45
ft below present

~ sea level and
grew right up to
the surface
during the past
6,000 years.

Gracian Hooks

For unknown
reasons, even
the thick reefs
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that have grown
upward keeping
pace with the
rising sea are
few and far
between. The
reefs off the
upper Keys that
have reached or
kept pace with
sea-level rise

Cross-section of Grecian Rocks, based on core
borings. Reef (pink) began growing at edge of
limestone terrace (blue) and backstepped over
lime sand (yellow). Traces of mangrove peat
were encountered by core bit on top of the
brown crust that coats the limestone.
Radiocarbon dates from core no. 4 show that
corals began growing on the old limestone about
6,000 years ago.

during the past

6,000 years represent less than 0.03 % of the area. Sediment
thickness maps for the reef tract reveal that mud and sand are only
3 ft thick over 20% of the area and about 9 ft thick in 30% of the
area. Sediments 20 to 30 ft thick represent less than 2% of the reef
tract. These observations make us wonder exactly what happened
during the past 6,000 years, especially among the corals.

The growth rates of reef-building corals are fairly well known, and
they show that even the slowest growing corals should have kept
pace with rising water during the past 6,000 years.

(top)

The main reef builders grow may times faster. Staghorn and
elkhorn coral, for example, grow about 4 inches each year, fast
enough to grow more than 1,800 ft straight up in 6,000 years. Of
course, the corals could not grow that tall because the water is less
than 60 ft deep over much of the area, and in most places less than
30 ft. The potential for lateral growth, however, should be
unrestricted, so one must wonder then why, during this short
period of geological time, sediment and corals did not accumulate
right up to the surface everywhere.

Do recent plagues and hurricanes provide any clues about the past?
We know that in recent years the rapidly growing corals throughout
the Caribbean have suffered from various diseases, and hurricane
damage can be extensive. We know that widespread staghorn and
elkhorn coral death began in Florida in the late 1970s and that
throughout the Caribbean these species almost died out in single
year, 1983.

Did similar diseases happen periodically in the geological past in
Florida? Could past disease outbreaks explain why reefs have not
reached their full potential during the past 6,000 years? Were there
long periods of severe hurricanes that periodically destroyed the
reefs? We understand some areas well and other areas not so well.

http://sustainableseas.noaa.gov/missions/floridal/background/geology.html (6 of 10) [2/7/2003 6:26:04 PM]



http://sustai nabl eseas.noaa.gov/missi onsg/fl oridal/background/geol ogy .html

For example, there is a well-known cause of coral decline off the
middle and lower Keys. There, coral growth has been retarded by
runoff from Florida Bay and cold Gulf of Mexico waters. Opposite
the major tidal passes, notably the 7-mile bridge area, the reefs
here are not actively accreting.

Radiocarbon dating of core samples shows these reefs have been
senile for at least 2,000 years.

The reason? As
sea level rose,
creating Florida - ____—=7
Bay and the
tidal passes,
mud-laden bay
water began to
flow outward
and over the
offshore reefs.
During severe
cold fronts,
shallow bay
water is chilled
enough to Kill
the fast-growing
corals. The bay
water is also
turbid with
sediment, an
observation
noted around
the turn of the
century by T. Schematic cross-section of a drowned "senile"
Wayland reef at Alligator Reef. The flat surface of this
Vaughn. 2,000 year-old elkhorn (A. palmata) reef is

thought to represent position of sea-level when
(top) the reef was growing. A few inches of lime sand
overlie peat and crust, which overlie limestone
(brick pattern). The peat is 8,000 years old. This
reef is affected by runoff of Florida Bay water
through passes. When sea-level was lower,
Florida Bay did not exist and there was less
runoff.

=— 5 horeward

ALLIGATOR REEF

Because of tidal
passes and
Florida Bay
water, the more
thriving reefs
are restricted to
areas off Key
Largo and the lower Keys where islands offer protection by
shielding corals from bay-water runoff. Recent work is showing that
the bay level is actually a few inches higher than the ocean.
Therefore, even though the tides pass back and forth through the
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passes, as well as through the porous limestone beneath the Keys,
net flow is "downhill,” away from the Gulf of Mexico and into the
Atlantic. The reefs opposite the passes have suffered because of
rising sea level.

Corals have also been dying in areas far from tidal passes in recent
years. Possibly, water flowing from Florida Bay through the
limestone could be having an effect. Our measurements show that
the net flow through the limestone is about six feet per day.

We should also consider natural causes. For example, bamboo
mysteriously dies worldwide about every 120 years. Because the
death of bamboo affects panda populations, the Chinese have been
observing the phenomenon for more than a thousand years.
Unfortunately, we have no long-term observations for corals other
that what we can glean from cores and excavations.

Reef workers and divers have for years been puzzled by the
presence of dead staghorn "sticks" in the sands along the outer
reefs. This species thrives only on hard bottom in clear water but
dead staghorn can often be observed a mile or more from
hardbottom areas. Did staghorn once grow everywhere like a weed
but die back a few hundred years ago, or did storms periodically
transport the "sticks™ from outer-reef growing areas during the past
6,000 years?

To attempt an answer, staghorn sticks were collected at many
places between Key West and Key Largo. More than 20 sites were
sampled. The age of the staghorn sticks was then determined using
the radiocarbon method. If a plague killed the staghorn, then the
dates would show that all the staghorn died at about the same
time. If, on the other hand the ages were all different, then the
sticks must be have been transported by storms from different
sources at different times.

(top)

Surprisingly, the sticks ranged from 100 to almost 5,000 years in
age even though they were collected miles apart and just inches
below the surface! Only very intense storms and tremendous
sediment mixing could bring 5,000-year-old corals to the sea floor.
Corals 3,000 to 5,000 years old should be buried more than 10 ft
below the surface. For example, at Grecian Rocks, corals more than
3,000 years old form part of the reef framework 30 ft and more
below the growing reef surface. Apparently, a lot of unsuspected
events took place before man's arrival in the Florida Keys.

Another question. Why do corals, other than some hardy non-reef
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building species, not grow near shore? The rocky surface appears
suitable for coral growth. In comparison, along the Belize reef tract
where there is little tide, sensitive species, even staghorn, grow in
sediment (or did so in the 1970s) just a few feet from the
mangroves. In the Florida Keys the nearshore bottom is rocky and
corals should live there.

What is different in Florida is tidal pumping. The 3-4 ft tides cause
the ground water to flush in and out of the limestone twice daily, so
it is possible that the twice-daily pumping of anoxic hydrogen
sulfide-rich ground water prevents coral larvae recruitment. On the
other hand, periodic chilling during cold fronts may kill the more
sensitive coral species. We do not know all the answers. The puzzle
is further complicated by effects of human activity. In recent years,
these nearshore waters have become increasingly polluted by both
human pathogens and excess sewage nutrients, and the human
population continues to climb.

Of course the big question, still unanswered after millions of dollars
in research is, why are the corals dying? Ironically, we seem no
closer to a solution to coral death than 10 years ago. Nothing that
has been done has prevented coral decline on the scale so familiar
to everyone. If the problems were limited only to Florida, the cause
or causes might be easier to prove but similar events are happening
simultaneously throughout the Caribbean.

Is it El Nifio, global warming, or both? Is it something related to
global warming? For example, are the billion tons of African soil
that settle in the Caribbean and southeastern U.S. each year
causing coral death? Research into this possibility is in progress at
the USGS, University of South Carolina, Duke University, and the
University of Miami.

So far, it has been shown that a soil fungus called Aspergillus is the
cause of a Caribbean-wide seafan disease and the same fungal
species is present in dust collected from the atmosphere over St.
John in the U.S. Virgin Islands. The worst years for dust just
happened to be 1983 and 1987. Whether corals are affected by
nutrient minerals and/or microbes in African dust remains
unanswered. So for now, many geological and biological mysteries
remain and await detection on the Florida reef tract. It is all part of
a very dynamic Earth system with many challenging processes to
decipher.

(top) RETURN
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Water Quality in the Florida
Keys:
The Time to Act is Now

Dr. Bill Kruczynski, Florida Keys Program Scientist
U.S. Environmental Protection Agency

The Florida Keys are a chain
of tropical islands composed
of several interdependent
community types, including
tropical hardwood forests,
fringing mangrove wetlands,
seagrass meadows, hard and
soft substrates, and coral
reefs. The tropical setting
and ecological diversity have
made the Florida Keys a
popular place to live and

vacation. _
A snorkeler glides over a coral reef

in the Western Sambos Ecological
Reserve located within the Florida
Keys National Marine Sanctuary.
(photo credit: FKNMS)

The economy of the Florida
Keys is based largely on
tourism and fishing.
Approximately 3 million
visitor trips annually are
made to the Keys generating
over $1.3 billion. Tourists come to the Keys primarily to snorkel or
scuba dive, fish, observe wildlife, relax on the beach, and sightsee.
The annual dockside value of commercial fishes landed in Monroe
County is approximately $50 million. Both tourism and fishing are
directly dependent on a healthy marine ecosystem.

The community types that make up the Florida Keys ecosystem
exist in a dynamic equilibrium, which means that changes that
result in a direct impact to one community type can have profound
effects on adjacent communities. The continued existence of the
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Keys marine ecosystem is dependent upon maintenance of clear
waters with relatively low nutrients.

The recent public health advisory notices posted on swimming
beaches in Key West due to fecal contamination of near shore
waters highlights the importance of clean water to the economy of
the Florida Keys. Other studies have detected human viruses and
fecal bacteria in many residential canal systems of the Keys which
are indicative of contamination of those water bodies by human
feces. Cancellations of reservations by tourists due to health risks
from contact with surface waters and the concerns about the safety
of swimming in residential canals has helped focus the interest of
governmental agencies, the business community, and concerned
residents on water quality.

While not nearly as
newsworthy as the recent
public health advisories,
enrichment of nearshore

, waters by excess nutrients is
a significant factor in the
maintenance of a healthy
Florida Keys ecosystem.
Poorly treated wastewater
and stormwater are the
sources of nutrient
enrichment of surface waters.

Detached seagrass chokes a canal ~ Nutrient enrichment of

in the Florida Keys. (photo credit:  \Waters can result in profound
FKNMS) ecosystem changes, such as

changes in water chemistry

(e.g., low dissolved oxygen),

productivity, and plant and

animal distribution and abundance. Many canal systems in the Keys
lack abundant and diverse biota because of nutrient enrichment.
These effects can be detected in some other adjacent near shore
waters, and it is feared that if nutrient enrichment continues
unabated it could result in the further decline of ecosystem
structure and function.

Sources of wastewater fecal contamination and nutrient enrichment
of surface waters include leaky sewer pipes, poor onsite treatment
methodologies, and overboard discharge by live-aboard vessels. In
addition, many small treatment plants dispose of disinfected, but
nutrient-rich wastewater, by injection into the groundwater via
shallow wells. The geology of the Keys results in rapid exchange of
groundwater and surface water through porous limestone. There
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are only very few areas of the Keys where stormwater is treated
before it enters surface waters with its sediment and nutrient load.

Society has known about these problems for some time, but they
were largely ignored until the establishment of the Water Quality
Protection Program of the Florida Keys National Marine Sanctuary
and the adoption of the Monroe County Comprehensive Plan. Those
planning efforts have outlined corrective actions required to remedy
water quality problems. A countywide wastewater master plan is in
preparation and the development of a stormwater master plan will
soon be initiated.

However, all planning will be nonproductive unless adequate money
is available to implement corrective actions and build required
wastewater and stormwater infrastructure. It has been estimated
that over $550 million is required to reduce wastewater and
stormwater loadings to acceptable levels. The approximately
85,000 permanent residents of the Florida Keys should not be
expected to pay the entire bill for these improvements. Help in the
form of grants and low cost loans is needed from state and federal
governments.

The time to act is now. Cooperation and coordination of the entire
Keys community, local, state, and federal legislators, and
regulatory agencies is required to implement the complex and

costly solutions to solve water quality problems in the Florida Keys.

Leading the efforts in garnering federal financial assistance is
Congressman Peter Deutsche's proposed bill H.R. 673, "The Florida
Keys Water Quality Protection Project of 1999." Passage of H.R. 673
would result in providing federal grant funds for projects to replace
inadequate wastewater treatment systems and inadequate
stormwater management systems. Your support of federal, state,
and local efforts to solve our water-quality problems is essential to
restoring and maintaining our much beloved and economically
valuable ecosystem.

(top) RETURN
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BACKGROUND

ARCHEQLOCY AT SEA

Overview of the West Florida
Shelf Expedition

John C. Ogden, Ph.D., Director
Florida Institute of Oceanography

|

presented at The Great International Fishery ="
Exhibition in London, wrote: j

-
In 1884, Thomas Henry Huxley, in a paper | b,
e

"The cod fishery, the herring fishery, the
pilchard fishery, the mackerel fishery, and
probably all the great sea-fisheries, are
inexhaustible; that is to say that nothing we do
seriously affects the number of fish. And any attempt
to regulate these fisheries seems consequently...to be
useless.”

John Ogden

The unintended irony of this statement made over a century ago is
a clarion cry for the future of the oceans. In 1884, the population of
the world was just over one billion, and the oceans were perceived
as limitless and mysterious. The H.M.S. Challenger was two years
into its epic four-year voyage of discovery, which laid the
foundation of modern oceanography and marine science and
brought back the first outlines of the ocean's vastness and sketches
of its endlessly fascinating animals and plants.

i Now, more than a century
‘.Jl later, it is said that we know
i more about the surface of
= the moon than we do about
the oceans. But our
knowledge is sufficient to
, understand that the present
+ global human population of 6
B Dbillion is exerting a
I tremendous influence on the
ocean, fundamentally
changing its biological
diversity, and threatening

[
¥
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resources and services that
are critical parts of our life-
support system.

Phytoplankton populations are more
dense on continental shelves and
areas of deep-water upwelling. On
the image, the areas of red and
orange indicate higher Protection of the U.S.
concentrations of these organisms; marine environment
the blue and green indicate areas of

P lower concentration. Given our current
understanding of the decline
of the coastal ocean, most people are astonished to learn that the
total area of fully protected marine habitat in the U.S. is
approximately only 50 square miles. While we have 12 National
Marine Sanctuaries, only two of them, the Florida Keys and
Monterey, are of sufficient size to encompass a region and only the
Florida Keys contains fully protected areas, so-called "no-take
marine reserves," that are permanently closed to commercial and
recreational fishing. Most of the area of our marine sanctuaries is
open to fishing and other human uses. The Dry Tortugas "No-take"
Marine Reserve, to be designated as part of the Florida Keys
sanctuary in late 2000 after extensive public comment, will
quadruple the size of fully protected marine areas in the U.S.! This
tiny and as yet insignificant level of marine protection stands in
stark contrast to our land areas, where we have designated over
700 national parks and 93 million acres (about 145,000 square
miles) of wildlife refuges protecting, in combination with other
areas, approximately 5% of the U.S. land mass.

If the goal of the SSE is to explore the marine sanctuaries,
why look at the West Florida Shelf (WFS)?

As important as our national marine sanctuaries are to our
stewardship of marine resources, they are only a start on the future
comprehensive marine protection that is needed. This goal got a
major boost from President Clinton's May 26 Executive Order to
create a system of national marine protected areas that would
eventually encompass 20% of the nation's coastal waters. A follow-
up to the Executive Order specifically mentions the West Florida
Shelf as a rich region for exploration. Our expedition will be
followed by dives of the deep-diving submersible Alvin on the
Florida Escarpment in October 2000.

Given this national goal, the SSE has dedicated a portion of its 52-
day schedule in Florida to the West Florida Shelf. Our goal is to
explore the Shelf, particularly its biological diversity and important
fishing areas, its geological history, and potential archaeological
sites, to provide critical background information for future expanded
marine protection in Florida.
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Exploration of the West Florida Shelf

The Gulf of Mexico is
bounded by Cuba, Mexico,
and the U.S., and has a total
area of 564,000 km2 (about
218,000 square miles). Over
249% of this is deep basin,
over 3,000 meters deep
(almost 2 miles), with a
maximum depth of 3,850
meters (over 2 miles) in the
Sigsbee Deep. Continental
shelves occupy
approximately 35% of the _
total Gulf area and the West mm
Florida Shelf, at 150,000
km2 (about 58,000 square
miles), is the second largest
continental shelf in the U.S.
after Alaska.

The warm water entering the Gulf
of Mexico through the Yucatan
Straits is shown in orange and red.
The cooler water of the gulf is
shown in blue and green.

Much of this vast area of shallow water was dry land only 10,000
years ago. As sea level slowly rose over time to its present level, a
series of ancient shorelines was created and then successively

drowned by the rising sea, leaving behind deposits typical of the
near shore. Also likely to be left behind were relics of ancient
human societies, which can be found in shallow waters along the
present shoreline, but which have never been discovered in the
deeper waters of the Shelf.

As a vast area of clear, shallow water, the Shelf has a rich biological
diversity and is connected to the Keys Sanctuary by the Loop
Current. It may be a source of larvae for many of the animals and
plants within the Sanctuary. The West Florida Shelf is famous for
red tides, caused by blooms of tiny, single-celled plants, which
produce a potent toxin that causes massive fish kills and human
respiratory problems. Red tides have been known since the time of
the early Spanish explorers, but they may be increasing in
frequency, geographic extent, and virulence, fertilized by sewage
and runoff from populated coastal regions. The Loop Current has
been known to carry red tide organisms around the Florida Keys to
the East Coast. It may also carry pollutants originating in the
rapidly growing cities of West Florida into the sanctuary.

The Shelf supports a major commercial and recreational grouper
fishery centered in the Florida Middle Grounds and deeper waters to
the west. On June 19, 2000 the Gulf Fisheries Management Council
declared two marine protected areas to prevent overfishing of gag,
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red, and black groupers. These two sites, the Madison and Swanson
Site southwest of Cape San Blas, and the Steamboat Lumps Site
west of Tampa, will initially be closed to grouper fishing only
seasonally, but the Council has recommended year-round closure.
Inshore of these protected sites, the Florida Middle Grounds have
long been noted for a concentration of biological diversity and as a
key fishing area.

Further south, the Pulley
Ridge area north of the Dry
Tortugas is an incredibly rich
biological community located
in deep, clear water on a
long topographic feature that
may have been an ancient
reef system when sea level
stood lower along the Shelf.
Investigations in this area
with a Remotely Operated
Vehicle (ROV) have shown
nearly 100% cover of algae
and bottom-dwelling
invertebrates. Shallow

Pulley Ridge is located in the boxed
study area.

depressions in the ridge

shelter large fishes. Inshore of the Ridge are several famous
spawning sites for jewfish, which, at a maximum of over 500
pounds, is the largest grouper in the world. These spawning sites
were heavily fished until regulations protecting them were
implemented in the early 1990s.

Top | Return
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Reef Habitats of the West
Florida Shelf

Felicia Coleman, Ph.D., Marine Ecologist
Institute for Fishery Resource Ecology,
Department of Biological Science, Florida
State University

The development of marine habitat maps is a
fundamental requirement for marine habitat
management and conservation. Because habitat

is at the foundation of fishery production and 3
biodiversity, it is essential that scientists and k
managers have available, spatially and
temporally, specific inventories of marine
habitats in a classification framework that is
nationally (and internationally) consistent and objective.

Felicia Coleman

The shelf-edge (50-120 m deep) coral habitat of Florida is
important economically to the commercial and recreational fishing
industries, and ecologically as areas of high biodiversity and as
source areas supporting the spawning aggregations of some of the
most important reef fishery species of the southeastern United
States. Yet virtually nothing is known of these ecosystems, and no
inventory of benthic-associated species exists. Given the potential
for human-induced threats to shelf-edge habitat -- including oil and
gas exploration and exploitation, pipeline transits, and
inappropriate fishing practices -- the need is acute to identify and
classify the area into spatially and temporally specific regions.

Little is Known about Shelf-edge Habitats

The reason these shelf-edge habitats have received so little
attention is because they are remote (especially on the West Florida
shelf), difficult to sample (they occur below scuba depths, 50-120
m deep), and their study requires the use of large ships and remote
acoustic and visual imaging. Only in the last decade have the
undersea techniques and electronics developed that allow such
studies to be conducted.
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Because the shelf-edge reef
habitats of Florida (especially
West Florida) have been
fished for over 100 years, it
is possible that direct as well
as indirect fishing impacts
have affected the benthic
communities and habitat
features of these deep reefs.
Direct effects include anchor,
long-line, and trawl impacts.
Indirect effects may include
trophic cascade effects
resulting from the removal of
key species from the system.
Certain types of fishing
clearly have been the
causative agents for the
extensive loss of coral
habitat in some regions. Less

Dr. Christopher Koenig (left), from clear are the changes

Florida State University, has resulting from the loss of

conducted much research on the apex predators (e.g.,

West Florida shelf. groupers and snappers),
species now scarce in certain

regions of the shelf edge where they once had been abundant.

Much of the information on West Florida Shelf-edge reefs is derived
from research conducted by the Institute for Fishery Resource
Ecology, a partnership between the Florida State University and the
National Marine Fisheries Service (NMFS) Southeast Fisheries
Science Center, particularly involving scientists from the NMFS
Panama City Laboratory. Collaborators for describing shelf-edge
habitat communities include Dr. Christopher Koenig from Florida
State University, Kathryn Scanlon, a geologist with the U.S.
Geological Survey in Woods Hole, MA, and Dr. Margaret Miller, a
benthic ecologist from the Miami Laboratory of the National Marine
Fisheries Service (NMFS). It is clear that shelf-edge reefs are
important spawning habitat for several economically important reef
fish, including gag (Mycteroperca microlepis) and scamp (M.
phenax) groupers, which spawn exclusively on shelf-edge reefs.
Aside from the function of spawning aggregation sites for gag and
other reef fish species, the benthic community structure,
composition, processes, and habitat functions of these reefs are
essentially unknown.

Research Opportunities in the New Marine Reserves

During recent (February 2000) field studies directed by Kathryn
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Scanlon, the team used side-scan sonar to acoustically map over
200 square nautical miles of shelf-edge habitat in the northeastern
Gulf of Mexico in two newly established marine reserves, Madison-
Swanson (MS) and Steamboat Lumps (SL). In June 2000, the NMFS
closed these areas to all fishing for a period of four years, to
evaluate the effects of fishing on grouper spawning aggregations.
Closing such large areas to fishing provides the opportunity to
observe the effects of fishing on habitat outside of the reserves,
and, conversely, the possible reversion of habitat back to some
historical condition within the reserves in the absence of fishing.

The team's next

step is to

identify the

characteristic

biological

components

while using its

Side-S_CG-n B Madison Ewansun.
mosaic and M steamboat Lumps

surficial geology ! :
M Florida Middle Grounds
database as the

first tier of a
hierarchical
classification.
During one leg
of the
Sustainable
Seas
Expeditions,

manned Steamboat Lumps. Also pictured are the Florida
submersible Middle Grounds. The SSE team will attempt to

dives will be visit all three areas. (Sizes are approximate)
made in the

reserve sites for a preliminary visual evaluation of key habitat
features, using both video and visual transects in high- and low-
relief sites. Acoustic methods are insufficient for doing this alone
and must be combined with optical imagery, available from the
submersible, in classifying the deepwater coral reefs of the shelf-
edge. Submersible dives will aid in evaluating habitat cover and
benthic species composition. Later this year, the team will select
reference habitat sites and indicators of biological condition within
each of the two marine protected areas, based in part on these
dives.

Two newly established marine reserves in the
Gulf of Mexico are Madison-Swanson and

Designhating Habitat Classes

The overall approach will be to use the information from complete-
coverage side-scan sonar mosaics and surficial geology, including
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sub-seafloor characteristics (the sonar system can detect rock
meters below the seafloor sediment), to select sites for habitat
class designation. Shelf-edge habitats can be high relief (up to 20
m above the seafloor) or low relief (less than 1 m above the
seafloor). It is likely that high-relief structures require a different
approach than do low-relief structures.

The classification of geomorphological features is relatively
straightforward because remote acoustic imagery is unequivocal,
produces relatively sharp boundaries, and can be classed into
convenient categories. By contrast, assemblages of benthic
organisms and associated substrata are more difficult to classify,
because they often exhibit considerable variation, tend to grade
gradually from one assemblage to another, and require direct
visualization for the identification and estimation of cover.

The benefits from this work will accrue to ecologists and
environmental and fishery scientists, as well as to natural resource
managers. The Sustainable Fisheries Act of 1996 mandated the
regional fisheries management councils to prepare management
plans for essential fish habitat. The classification scheme that the
team develops, and the information gained from its investigations
of shelf-edge habitats, should provide new insights into this little-
studied ecosystem.

Top | Return

http://sustainableseas.noaa.gov/missions/westfloridal/background/habitats.html (4 of 4) [2/7/2003 6:26:41 PM]



Sustainable Seas Expeditions - Exploring West Florida Shelf 2000

4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG

EXPLORING WEST FLORIDA SHELF SITE INDEX

BACKGROUND

ARCHEQLOCY AT SEA

Deep Coral Reefs at
Pulley Ridge

Bret D. Jarrett, Ph.D. Candidate
University of South Florida, St. Petersburg
Campus

Recent scientific discoveries by geological

oceanographers at the University of South Florida Bret Jarrett
(College of Marine Science) reveal extensive, modern,

coral reef development at substantial water depths (60-80 meters) on the
western south Florida continental margin.

The area is known as Pulley Ridge
and consists of a series of elevated,
linear, north-south-trending ridge
bodies.

Imaging of the southern portion of
Pulley Ridge using seismic
. reflection and multibeam sonar
2 - technologies, combined with ROV
; L 4 video observations and geologic
i 4 ¥ sampling (dredging), has allowed
ot for detailed mapping and geologic
interpretations of past and present

Footage from a remotely operated s :
depositional environments.

vehicle (ROV) reveals excellent
water clarity and a high abundance
of healthy coral growth at Pulley Presently, benthic communities at
Ridge. This may be explained by Pulley Ridge are dominated by

the pervasive impingement of clear, living Agaricia sp. coral and large,
low-nutrient Loop Current waters to leafy clusters of green algae

the west. (Anadyomene menziesii). Less

common stony corals include

Montastrea cavernosa and Porites sp., and most are found in platy form
(to most efficiently utilize the available light). Encrusting and branching
coralline red algae and sponges are also common. Water clarity is pristine
at Pulley Ridge, and reef development is not solely restricted to the
elevated ridge crests.
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Oceanic circulation patterns,
interpreted from satellite data, may
help explain the enigmatic
proliferation of deep coral reefs at
Pulley Ridge. Cold, nutrient-rich,
Mississippi River-derived waters
bathe the majority of the south
Florida shelf and are not conducive
to reef growth. However, warm,
nutrient-poor, Loop Current-
derived waters consistently
impinge on the western portion of
the platform, where Pulley Ridge is
located. Therefore, the
oceanographic environment
supports coral reef development at
Pulley Ridge.

Of additional scientific interest at
Pulley Ridge is the underlying rock,
which contains the history of past
sea-level positions and past
climatic conditions in South Florida.
Many lines of geological evidence
suggest that Pulley Ridge
represents a paleoshoreline

E_.-;w-

Satellite imagery reveals pervasive
intrusion of warm, low-nutrient,
Loop Current water on the
southwestern portion of the
platform, which fosters the
development of deep, healthy reefs
at Pulley Ridge (indicated by
arrow). (AVHRR satellite image
downloaded from the Univ. of FL
Marine Science Dept. Remote
Sensing Laboratory. - Muller-
Karger)

complex that developed during a sea-level standstill within the last
deglaciation. First, seismic data from Pulley Ridge displays a layered
seismic reflection character (similar to a modern beach or dune

environment).
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Top: Color bathymetric mosaic (using multi-beam sonar technology)
across the Pulley Ridge deep reef system shows the linearity of the
underlying ridge that presently supports reef communities, and
numerous circular features (sinkholes) that indicate freshwater
dissolution of a nearshore geologic deposit (beach or dune?). Red = 60
meter depth, Purple = 80 meter depth. Bottom: Shaded mean depth
mosaic of Pulley Ridge using artificially illuminated sun angle from the
southeast.

Secondly, multibeam sonar and ROV video often reveal circular
depressions (sinkholes) within ridge deposits, which are most likely the
result of freshwater dissolution (cave formation) when Pulley Ridge was
exposed to rain waters. Thirdly, ROV observations clearly show a tabular,
bedded nature to the ridge edifice (comparable to bedding in a modern
beach environment). Finally, through dredge sampling, rock fragments
have been retrieved that clearly represent beach/dune rock.

Continued scientific exploration by the Sustainable Seas Expeditions, to
Pulley Ridge in August 2000 will be valuable for many reasons. First,
through reconaissance ROV surveys, the extent of living coral reef growth
and benthic variability may be assessed over large portions of the ridge.
Next, through up-close, manned submersible transects and physical
sampling of the ridge body, the geologic history (including past sealevels
and past climates) may be determined. It is clearly in the scientific
community's best interest to explore more of the potentially huge reef
resource at Pulley Ridge.

Read Bret Jarrett's log summarizing his research on Pulley Ridge.
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Underwater Archaeology on
the West Florida Shelf

Text and images for this essay were selected from the
Florida State University Underwater Archaeology

Web Site.

Underwater Archaeology is the systematic recovery
and study of human artifacts that is performed below
the surface of the water. The material evidence
consists of buildings, tools, pottery, graves, and other
remains from past human life and culture.

Since the late 1950s, Florida
State University’s Program in
Underwater Archaeology has
actively conducted and
supported hundreds of
underwater archaeology
projects. Using a variety of
methods, from the more
detached remote sensing to
hands-on excavations, FSU
faculty, staff and students
investigate the spectrum of
prehistoric and historic
times. From prehistoric
settlements on the West
Florida Shelf to Civil War era blockades closer to modern shorelines,
scientists use these methods to preserve important artifacts and
improve our understanding of settlement patterns of prior cultures.

Divers excavating at a J&J Hunt Site

The Sustainable Seas Expedition hopes to aid researchers in their
quest by providing extended observation and sampling using
DeepWorker 2000 submersible. During previous projects,
researchers were limited to diving, which imposes bottom-time and
depth limits. The towed-diver surveying method requires a scuba
diver to hold a sled tied to a moving boat while making
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observations. In contrast, the DeepWorker allows researchers to
make observations and take samples at depths not reachable by or
accessible by SCUBA for only short periods of time.

Why look underwater?

Besides holding captive a variety of artifacts from modern colonial
times, such as shipwrecks, the sea is a "library" of archived
evidence of prehistoric times. At one time, the western shoreline of
Florida extended far beyond the current shoreline out into the Gulf
of Mexico and onto what is widely known as the West Florida Shelf.
During that period, the climate and topography provided an
environment that nourished prehistoric animals, such as
mastodons, and allowed early Paleoindians to settle along the
shores of this larger land mass. In time, the sea level rose high
enough to hide the evidence of these cultures, flora and fauna, thus
researches must now plunge beneath the sea to learn all they can
about the history of the West Florida Shelf. Working beneath the
sea requires more equipment, time and personnel than land-based
archaeology, and poses greater risks to researchers. While dry-land
archaeology is exciting, diving into the unknown is well worth the
risk for researchers hoping to find even a small piece of the
prehistoric Florida puzzle buried beneath the blue sea.

Continental Shelf
Prehistory

Information on submerged
archaeological sites on the
West Florida Shelf is needed
to determine when, where
and how Paleoindians first
set foot in the New World
and began making use of

Clovis Points from Sellards -- These Ccoastal resources. The FSU

are diagnostic of the earliest fluted = Cl0Vis Underwater Offshore
point making people in the New Archaeology Project

World, dating to 11,000 radiocarbon addresses the issues of
years before present (13,000 prehistoric offshore sites and
calendar years old). Discovery of attempts to answer

points like these offshore would questions about the

help scientists determine the arrival Paleoenvironment and its
and migration patterns of inhabitants.

Paleoindians.

Utilizing diagnostic Clovis-
fluted points and artifacts is common practice in today's peninsular
Florida, especially within the "karst" rivers of Northwest Florida --
irregular limestone regions characterized by sinks, underground
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streams, and caverns -- where most of the discoveries have been
made. Researchers have mapped the distribution of fluted-point
projectiles in the United States, showing their distribution in
predictable areas. Researchers continue to investigate why these
fluted points exist in the far Southeast, when they should be found
more to the north, in the Plains and far Northwest.

Evidence suggests that thousands of years ago, the West Florida
Shelf extending out beyond the current shoreline, providing an arid
climate and habitat for such animals as mastodons, mammoths,
horses and sloths. Stratigraphic evidence also suggests that
Paleoindians could have occupied these areas. The "Oasis
Hypothesis" purports that this region was comprised of freshwater
sinkholes found in the canyons of the karst topography, which, over
time became inundated by the encroaching sea. Before
disappearing beneath the waves, these sinkholes and surrounding
environments may have provided Paleoindians with adequate
resources for survival, which suggests that evidence of these
populations might be found within these now submerged cultural
"caches."

If this holds true, then

Paleoindian sites are

currently underwater off the

coast of today’s west Florida

shoreline and remain

undisturbed from human and

natural processes.

Information from these sites

will help researchers

determine the arrival,

migration and colonization

patterns of these early An artists rendition of prehistoric
inhabitants. Using animals in Paleozoic Florida.
radiocarbon dating at these

sites, scientists will be able to deduce the locations and rates of
Paleoindian colonization adding to the existing information about
their cultural history, settlement patterns and adaptations to the
changing environment. Such research is important not only to
improving our understanding of the environment, but also ensuring
that the knowledge and relics of these past cultures are preserved
and shared with the public.

To gather information and artifacts, researchers use a variety of
field methods, including aerial and diver surveys, sidescan sonar,
remote sensing, vibra-coring, induction dredge excavations and
transect collections. Blending computer-assisted products with on-
site observation and excavation provides scientists with the base
information that allows them to determine where more in-depth
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investigations and excavations should be conducted.

PaleoAucilla Prehistory
Project

In 1999, the PaleoAucilla
Prehistory Project (PAPP)
was initiated to search for
early Paleoindian sites on the
continental shelf of
Northwestern Florida. The
project builds on the
principles, technology, and
experience developed over
FSU student diver discovers an 13 years of offshore
ancient projectile point - about research, which has resulted
6,000 years old. in the discovery and
sampling of Late Paleoindian,
Early Archaic, and Middle Archaic archaeological sites. In addition, a
number of relic river-channel segments and other geological
features have been inventoried in this region of Florida, known as
the Big Bend.

We work with a two-pronged, long-term research philosophy that

proceeds from the known to the unknown. One operation conducts
research at known site locations, while the other seeks out new
sites farther offshore. With State Special Category Grant funds, FSU
College of Arts and Sciences support, and local community support
and resources, the 1999 PAPP worked at two locations: the J&J
Hunt Site 3.5 miles offshore, and surveying for new sites at "Locus
T," approximately nine miles offshore, within state jurisdiction
boundaries. Research at J&J Hunt was conducted in 1989, 1991,
1992, and 1998. J&J Hunt is a multi-component archaeological site
located within a broad expanse of the drowned Woodyville Karst
Plain around the margins of a relic segment of the PaleoAucilla
drainage system. Locust T is a hame given to another, larger
expanse of past land mass, where there is a confluence of three
relic river channels in what might be the PaleoOcklockonee River
system.

This research will determine the range of time periods and culture
groups represented on the State's western submerged lands. In
addition, the project will familiarize students, participants, and the
public with site discovery and data recovery techniques for
submerged prehistoric sites. The project offers a possibility of
significant scientific discoveries, just as the Aucilla River Prehistory
Project did between 1983 and 1999.

http://sustainableseas.noaa.gov/missions/westfloridal/background/archaeology.html (4 of 5) [2/7/2003 6:26:49 PM]



Sustainable Seas Expeditions - Exploring West Florida Shelf 2000

Aucilla River Prehistory
Project

Over 12,000 years ago,

Paleoindian explorers

entered Florida and were the

state’s first natives. Hunting

big game such as mammoths

and mastodons, these early

settlers survived the

Pleistocene era and left

evidence of their culture

behind. Their artifacts, which A SCUBA diver excavates an intact
are often found on the mastodon tusk.

bottom of the Aucilla River

preserved by layers of silty sediment, depict the history of the
region from pre-human habitation to historic times. A mastodon kill
site discovered in the area revealed a variety of tools used by these
ancient peoples. Evidence of the paleoenvironment and the earliest
populations of Florida also include a nearly complete skeleton of a
juvenile mastodon, a wooden log that may be the world’s oldest
dugout canoe, and a variety of stone, bone and wooden tools. The
wealth of sites make the river one of the most well preserved
records of the prehistoric Pleistocene era in the New World.
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sl Gag Grouper in the West
Florida Shelf

Felicia Coleman, Marine Ecologist
Institute for Fishery Resource Ecology, Department of
Biological Science, Florida State University

Gag grouper (Mycteroperca
microlepis) are currently
REEF HABITATS overfished. The problem is
compounded by evidence
that male fish in some
populations are declining. No
males, no sex, no babies, no
fish. No one wants that. And
yet, resistance to protecting
male groupers, and grouper
populations in general, is
profound, because protecting

[l s plioeEilig This video still of a male gag
spe_cmc habitats where males grouper was taken from a small
reside, and because submersible at Jeefs Reef, an area
protecting populations in the Oculina reserve in the
involves protecting spawning  Aglantic Ocean, at a depth of ~300
sites. It turns out that these & The fish is approximately 1

sites often form the heart of | heter in length and weighs over 50
the fishery. pounds.

ARCHEQLOCY AT SEA

Groupers, the dominant predatory fish on many coral reefs, are
particularly vulnerable to rapid overfishing because of their
reproductive behaviors. First, they have complex social systems
that lead them to change sex, and second, they form large groups
called "aggregations" to spawn for relatively short periods of time.

Sex Change and the Loss of Males

Sex change in groupers is a one-way street, from female to male. It
occurs in a social context when fish form spawning groups offshore.
For gag, this only occurs for a relatively brief period of time during
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the late winter or early spring. At other times of the year, males
and females occur in separate locations, with males staying
offshore while females move to shallower water. Virtually all of the
reproduction in the population takes place in the brief time the
sexes are together, as do all of the cues for sex change. Social
interactions among individuals in the group allow some sort of
assessment to occur of the relative numbers of males and females.
If there are too few males, then dominant females will change sex

WEATHER so that by the following spawning season, more males are
available.

These species characteristics
and fishing collide during the
gag's spawning season,
when fishers target locations
where the fish reproduce.
The fisher's advantage of
getting larger catches over a
shorter period of time -- like
fishing in a barrel -- results
in the fish's rapid decline.
Not only are the largest fish

removed from the
This still is from ROV footage taken population, but the social

while on a Gulf of Mexico reef-fish cues that trigger sex change

cruise aboard the NOAA vessel are interrupted. Thus, fishing

Oregon Il, in the Twin Ridges area, that concentrates on

at a depth of —230 ft. It is a male, aggregations results in

approximately 1 meter in length, smaller fish with fewer eggs,

and weighing over 50 pounds. and ultimately, leads to the

loss of males. This is

compounded by the loss of fish that are changing sex, because they
act more like males than like females, and, thus, are more
vulnerable to capture. Gag in the Gulf of Mexico and throughout the
South Atlantic, for instance, have 90% fewer males now than they
did 30 years ago.

Many Grouper Species Are at Risk

How widespread is this phenomenon? A quick review of the status
of economically important groupers in the southeastern United
States reveals that 11 of the 19 most important reef fish species
are on the verge of, or are being, overfished. Most of them are
grouper, and all of them change sex from female to male. At least
two of those suffer from low proportions of males in the population,
and all of them aggregate to spawn. Two of them (Nassau grouper
and Jewish) are already protected from fishing. Two are on the
verge of being protected (Warsaw grouper and speckled hind).
Finally, 26 grouper species worldwide are being considered for the
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IUCN list of species vulnerable to extinction.

New Management
Approaches

There are currently no

management plans in effect

to preserve either the social

structure or the natural

proportion of males in these This gag was captured on a 1999
fishes. Most management long-line cruise aboard the NOAA
approaches, in fact, fail to research vessel Ferrel, in the Gulf of
address these Mexico somewhere off Alabama, at
overwhelmingly important a depth of —240 ft. It is also a
aspects of their reproduction. male, 1,270 mm in length, and

The most logical tool for weighing about 50 pounds.
protecting these fish is

marine reserves, areas of the ocean closed to fishing. This is not a
radical or unprecedented idea. All anglers understand, and accept,
the need to protect juveniles. They throw fingerlings back in
streams, just as hunters do not shoot young deer. The advantage
of a marine reserve, or closed area, is that it protects spawning
fish. It would also specifically offer protection for male gag, which
tend to stay on these reproductive sites year-round. Perhaps the
strongest two arguments for closing areas essential to protecting
these species are that it allows investigation into the natural range
of complex behaviors that are otherwise not within our control, and
it provides insurance to protect us from our ignorance about natural
marine systems.

Top | Return
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4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG

EXPLORING WEST FLORIDA SHELF SITE INDEX

BACKGROUND Maps

These maps represent a collection of spacial products
produced by the partners in the Sustainable Seas
Expeditions' mission to the West Florida Shelf.

OVERYIEW

Dive Maps

ARCHEDLOCY AT SEA

CROUFPER

View a series of dive maps produced during this expedition. Click on
the reference map above to link to the Dive Maps page.

Gulf of Mexico Loop Current based on Phytoplankton
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WEATHER

o N g TR

This image of the Loop Current is from the Coastal Zone Color
Scanner (CZCS). The CZCS is a satellite-based sensor launched
aboard the Nimbus-7 satellite in 1978 that measures ocean color
using the light absorption and reflection properties of phytoplankton
(microscopic plants found in all ocean waters). Phytoplankton
populations are more dense on continental shelves and areas of
deep water upwelling. On the image, the areas of red and orange
indicate higher concentrations of these organisms and the blue and
green indicate areas of lower concentration.

Gulf of Mexico Loop Current based on Sea Surface
Temperature
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Culf of Mexico Loop Curreant
March 22-23,19595
AVHRR (SE8T) — HOa2 1?2

This view of the Gulf of Mexico Loop Current is based on sea surface
temperature. The warm water entering the Gulf of Mexico through
the Yucatan Straits is shown in orange and red. The cooler water of
the gulf is shown in blue and green. Northwest of the Loop Current
there is another area of warmer water that has broken away from
the main current.

Madison Swanson and Steamboat Lumps Marine Reserves
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\

B Madison Swanson
B steamboat Lu Mps
B Fiorida Middle Grounds

The West Florida Shelf supports a major commercial and
recreational grouper fishery centered in the Florida Middle Grounds
and deeper waters to the west. On June 19, 2000 the Gulf Fisheries
Management Council declared these marine protected areas to
prevent overfishing of gag, red, and black groupers. These sites,
the Madison Swanson and Steamboat Lumps areas, will initially only
be seasonally closed to grouper fishing, but the Council has
recommended year-round closure. These areas will be closed to all
fishing for a period of four years in order to evaluate the effects of
fishing on grouper spawning aggregations. Closing such large areas
to fishing provides the opportunity to observe the effects of fishing
on habitat outside of the reserves, and conversely, the possible
reversion of habitat back to some historical condition within the
reserves in the absence of fishing. Inshore of these protected sites,
the Florida Middle Grounds have long been noted for a
concentration of biological diversity and as a key fishing area.

Top | Return
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August 5-31, 2000
Dive Maps

Dave Lott and Craig Russell, GIS specialists from NOAA's National CUCLEL 7l
Ocean Service, Special Projects Office, tracked and mapped the Personal Log:
DeepWorker submersible during the SSE mission to the West Ogden
Florida Shelf. Using a combination of GIS and sonar technologies,
they produced this series of dive maps. The maps depict the August 12
underwater track of each DeepWorker dive, and include depth Macroalaal
readings, life-support readings and pilots' comments. Together, 4‘3— -
they represent a critical component of the underwater log of the Diversity
expedition.

August 8-13
During the West Florida Shelf mission, from August 5 to 31, 2000, Underwater
pilots completed Dives 40 to 73. The yellow dots on the reference Archaeology
map below approximate where these dives were made. Click on

any dive number or individual map to view a large-scale
version of that specific dive. August 25-29

Pulley Ridge

August 30
Explorer's
Journal

August 14-31
Summary Log

August 5-31
Dive Maps
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Dives 40-43
Aug. 5-6,
2000,
Panama City
Beach
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Dive 44
Aug. 8, 2000,
Madison and
Swanson

Dive 45
Aug. 8, 2000,
Madison and

Swanson

http://sustainableseas.noaa.gov/missions/westfloridal/logs/dive_maps.html (3 of 15) [2/7/2003 6:26:59 PM]



Sustainable Seas Expeditions - Exploring West Florida Shelf 2000, Sanctuary Log

Dives 46-47
Aug. 9, 2000,
Madison and

Swanson
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Dive 48

Aug. 9, 2000,
Madison and
Swanson
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Dive 51

Aug. 13,
2000,

Florida Middle
Grounds

Dive 52
Aug. 14,
2000,
Outside
Clearwater

Dive 53

Aug. 15,
2000,

Florida Middle
Grounds
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Dive 54

Aug. 15,
2000,

Florida Middle
Grounds

Dive 55

Aug. 16, 2000
West of
Crystal River
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Dive 56

Aug. 16, 2000
West of
Crystal River

B
W
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Dive 57
Aug. 17,
2000,

West of
Steinhatchee
(Big Bend
Area)
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Dive 58

Aug. 17,
2000,

Middle
Grounds West

Dives 59-60
Aug. 18,
2000,

Middle
Grounds
South
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Dive 61
Aug. 18,
2000,
Middle
Grounds
South

Dive 62
Aug. 25,
2000,
Pulley Ridge
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Dive 63
Aug. 25,
2000,
Pulley Ridge

Bgin Moy DGESE

Dive 64

Aug. 26,
2000,
Howell's Hook
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Dive 65
Aug. 26,
2000,
Pulley Ridge
H7

Dive 66
Aug. 28,
2000,
Pulley Ridge
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Dive 67
Aug. 28,
2000,
Pulley Ridge

Dive 68
Aug. 29,
2000,
Pulley Ridge
#10

Dive 69
Aug. 29,
2000,
Pulley Ridge
South
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Dive 70 o T SRR
Aug. 30, e :
2000, 1 -l M %
Riley's Hump | .

Dive 71
Aug. 30,
2000,
Miller's Place
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Dive 72 No Map, Dive Aborted
Aug. 31,

2000,

South of

Woman Key

Dive 73 No Map, Dive Aborted
Aug. 31,

2000,

South of

Woman Key

Top | Return
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BACKGROUMD EXPEDITIOMN UPDATE

August 7-31, 2000

Auqgust 7-10
Personal Log:
Ogden

The SSE mission to the West Florida Shelf
Is the first to occur outside of a national
marine sanctuary. By exploring and
observing critical habitats, searching for
signs of prehistoric habitation in drowned
river valleys, and documenting the
biodiversity of deep-water paleoshorelines,
this expedition is designed to collect
information that will enhance marine fopwelgrde
protection strategies -- one of the bode s o
fundamental precepts of the National PRE T B O
Marine Sanctuary Program.

August 12
Macroalgal
Diversity

August 25-29
' Pulley Ridge
On this page, you can Pulley Ridge

follow the West Florida : :

Shelf expedition. To learn g A Allnlist 36

about planned activities Ej '0rer|5
i i ourna

and other interesting facts, NOAA Ship el ldntel]

select a background essay  ¢orqon Gunter

of your choice, or track the August 14-31

mission through expedition logs and Summary Log

updates.

Aug 7 Paul McClelland (12 yrs. August 5-31
old) got his wish -- to sit at the Dive Maps
helm of the DeepWorker. The
NOAA Ship Gordon Gunter left
port in the evening carrying the
SSE crew to the West Florida
Paul McClelland Shelf. To discover what is
planned for this mission, read
researcher John Ogden's expedition
overview.
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Aug 8 The SSE team arrived at F

an area called Madison and

Swanson, a new fisheries

reserve approx. 35 miles

offshore of Cape St. George.

John Ogden and Michael Faught

are onboard to conduct

research. Two dives, to about

WEATHER 265 ft., were completed. ngh—
resolution sidescan imagery,
provided by the U.S. Geological Extracting a
Survey (USGS), is being used rock sample
to help locate dive sites. The from a
main feature being studied is a submerged
long ridge that appears to be a ridge (approx.
paleoshoreline (an ancient 250 feet down)
shoreline from a time when the in the Madison
sea level was lower). A and Swanson
videotape of the ridge shows reserve.
large boulders that seem to be
the remains of a high-energy shoreline.

BIDOCRAPHIES

The team collected a rock
sample with the DeepWorker.
It is believed to be beach
stone, which supports the
hypothesis that this area was
an ancient shoreline during a
Michael Faught period of glaciation. Michael is
(left) and John especially interested in this
Ogden study a area because human
rock sample. settlements, from more than
10,000 yrs ago, may have
existed along this presumably ancient coast. He
has found evidence of other now drowned
settlements in shallow water along prehistoric
coastlines. Everyone is very excited. Read about

the Florida State University Underwater
Archaeology program.

Aug 9 A dual sub dive was

completed this afternoon. Two

pilots dove to about 260 ft. for 1

3 hrs. each on the southeast \J
portion of the drowned St -
shoreline in the Madison and

Swanson reserve. Kip Evans

completed an evening dive
northwest of that position on
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an area with even greater A wind speed
relief. He retrieved two rock graph captured
samples that will be sent to by the Gunter's
geologists for further study. wind sensors.
Evening wind gusts gave the The sudden
team an interesting ride. The spike indicates
Gunter's SCS (scientific the beginning of
computing system) records a storm. (Click
several dozen weather and for larger
oceanographic parameters that
scientists can refer to during
and after a cruise. Read about the reef

habitats of the West Florida Shelf.

image)

Aug 10 The SSE team is using
USGS sidescan imagery to
select dive sites and for real-
time navigation. The large
ridge feature is believe to be a
drowned shoreline from a
period of glaciation. This
hypothesis has been
strengthened by the
DeepWorker's recovery of
several rock samples. The
samples from the ridge appear
to be beach rock and not from
a drowned coral reef.

After the mission, geologists '
will study the rocks and W .
perhaps confirm this

hypothesis. Brigitte Gavio and

Brian V_Vyso_r, research(_ars from [
the University of Louisiana at *
Lafayette, examined a sample  Brigitte and

of sea grape (Botryocladia Brian examine a
occidentalis) that they sea grape.
retrieved while scuba diving to

80 ft. in the Florida Middle Grounds this morning.

Read John Ogden’s log entry summarizing
the first few days of the expedition.

Dive sites are
plotted over
sidescan
imagery. (Click
for larger
image)

AR ol

Aug 12 Due to marginal conditions, no
submersible operations were completed today,
but the squally, mixed seas (3-5") and variable
winds did not prevent three scuba parties from
entering the Gulf water. The teams reached
depths of 80 to 100 ft., and collected algae
samples from the bottom. During downtime, the
SSE team made advances in mapping the Gulf
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floor, and developed two quick-
release attachments for the tag
line used to launch the
DeepWorker. Read about

progress in the macroalgal
research project.

Aug 13 Today, Sylvia dove to
350 ft. on the western portion
of Steamboat Lumps. She
observed some very sandy
bottom features. The SSE
tracking team experimented with transferring the
communications equipment from the Gunter to
the chase boat. One night dive was completed in
the Florida Middle Grounds. At the end of the day,
the ship returned to Clearwater, Florida to

exchange personnel. Read Michael Faught's
summary log about the underwater
archaeology project.

Divers prepare
to descend.

Aug 14 Today signaled the end | =

:-"-."ip"

of the mission for John Ogden, iy
Michael Faught, and the P\

researchers from Louisiana.

They boarded the ship's

support vehicle, Relentless 11, Star seen near
and were ferried back to shore Clearwater

in Clearwater. In their place,

Kathy Sakas and Alex Score from Gray's Reef
National Marine Sanctuary boarded the Gunter to
continue the West Florida Shelf research efforts.
Both participated in the 1999 SSE mission in

the Gray's Reef sanctuary. Walt Japp, a
researcher from the Florida Marine Research
Institute (FMRI), also joined the team. In the
afternoon, Sylvia completed a long, but very
shallow dive (60 ft.) on a shell mound offshore of
Tarpon Springs. She observed dolphins, sea stars
and eels.

Aug 15 This morning, Sylvia
dove to 120 ft. and observed
several very large fish,
including grouper. Read about

the current state of the

grouper fishery. Kip dove a
Marine worms relatively short night dive
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slightly west of the Florida Middle Grounds.
Unexpected low battery power forced him up a
little earlier than planned. There is talk of picking
up new batteries in Tampa during the planned
stopover. Several colorful marine worms were
captured on videotape.

Aug 16 The Gunter returned to ;
Clearwater this morning to
drop off a few team members,
then sailed for about 4 hrs.
before initiating afternoon
dives. The team completed two
dives about 30 miles west of
Crystal River on a relatively
shallow patch reef. Alex (3
p.m.) and Kathy (7 p.m.) each
dove to 60 ft. Other team
members completed scuba reconnaissance dives,
or processed sediment and algae samples. The
launch process is much improved now that the
tag line releases quickly. Overnight surveying (3D
mapping) for the dives on the Florida Middle
Grounds was completed while the crew was
resting. Maps are created by using the ship’s
echo sounders and GPS system. The images are
being used to pinpoint dive locations.

Florida Middle
Grounds (Click
for larger map)

Aug 17 After steaming most of the night to the
Big Bend area, the tracking team mapped a few
areas that the science team had identified as
having some interesting features. In the morning,
the tracking team led Walt Japp to some of those
areas.

He dove to 60 feet for a few
hours and observed low
octocoral coverage and patchy
rocks. Two small fishing boats
approached later in the
morning to inquire if the subs
had sighted any grouper
. . (seems the Gunter was located
Kip Evans in the ., their fishing spot). After the
DeepWorker DeepWorker surfaced, scuba
divers immediately hit the
water and returned with some additional algae
and sediment samples. The Gunter then steamed
5 hrs. back to the Florida Middle Grounds, where
the team dove on a large "mound" west of where
they had previously been. Kip Evans completed a
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long night dive on the mound and observed it to
have very nice relief, a good ledge, and a
relatively strong bottom current that helped push
him along, saving battery power. There were few
boats in the area, and seas were flat and calm.
Several turtles and dolphins have been spotted.

Aug 18 As of early this morning, the team was
headed to the southern section of the Middle
Grounds to survey possible dive targets. If
nothing looks promising, they will probably
resume operations where Kip left off last night.
The crew is focusing on morning and evening dive
operations, avoiding the midday Florida sun, as it
can be very draining.

Aug 19 The NOAA ship Gunter left the Middle
Grounds and returned to Tampa Bay in the
afternoon. A professional "pilot” boarded the
vessel to help guide her up the narrow shipping
channel into the Tampa Bay port.

Aug 20 A day of rest for most of the ship's crew.
Others cleaned and prepared for the upcoming
Open House.

Aug 21 The Gunter made a short hop down a
narrow canal to a prime parking spot next to the
Tampa Aquarium, where it would host this
mission's Open House. As many curious onlookers
tour the ship, the commanding officer is keeping
a close eye on Hurricane Debby, which is moving
rapidly across the Caribbean and heading directly
for southern Florida.

Aug 22 The West Florida Shelf Open House
welcomed over 400 visitors board the Gunter.
They toured the ship, examined the submersibles,
and spoke with the SSE team. Employees of
NOAA's aircraft operation center, including some
of the crew from the Hurricane Hunter P-3 aircraft
from nearby McDill Air Force Base, are spotted in
the crowd. Concern over the hurricane increases,
as Debby appears to be headed toward the next
operation area. Plans are postponed for 24 hours
to allow for better forecasting of the storm track.

Aug 24 The SSE team resumed the expedition
and departed from Tampa.
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Aug 25 The Gunter steamed overnight and
arrived at Pulley's Ridge by 6:30 a.m. Sylvia
completed a 3.5-hour dive to a maximum depth
of 250 ft., where she observed possible beach
rocks, old (dead) coral, and other angular rocks.
She reported that these seemed to be affected by
human impacts. The dive objective was to
explore an area well north of the sites previously
investigated by University of South Florida
researchers via remotely operated vehicle (ROV)
and scuba. Bret Jarrett, a Ph.D. candidate at the
university, describes the deep coral reefs of

Pulley Ridge.

Aug 26 Team member Gale
Mead completed a dive last
night to a depth of about 210
ft. for 3 hours. She reported a
mostly flat, sandy bottom with
a gradual slope. She collected
several rock samples to ground-
truth some unexplored areas
on Pulley Ridge. A supposed
ledge feature was never found.
After Gale's dive, the Gunter
steamed to the Howell Hook
site. There, the navigation
team completed some survey
work and Sylvia dove on a
possible paleoshoreline. The survey work
indicated a reef and crests at about 500 ft. that
dropped down about 250 ft. After completion, the
ship steamed back to Pulley Ridge, where Walt
Jaap conducted an evening dive to a depth of 250
ft. The dive began up a 30 ft. ledge onto a sand
flat, and ended on a ledge where he observed
numerous amberjack, coral, depressions,
crevasses and tropical fish.

Walt Jaap and
Sylvia Earle
examine a
sample.

Aug 27 No dives were completed today. The ship
attempted to outrun an encroaching squall but
got caught in it for most of the day. VIPs Mike
Collins, Kathy Sullivan, and David Guggenheim,
and a press entourage from ABC News, arrived by
transport boat and boarded for a tour of the
Gunter and to observe operations.

Aug 28 Walt Japp successfully dove on Pulley
Ridge and obtained quite a few rock, coral, and
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exotic algae samples. Several
different species of algae were
collected for classification.

Aug 29 Gale Mead extended
the investigation of Pulley
Ridge in an attempt to aid
scientists in determining the
extent of the reef structure
there. Her dives revealed coral
The science and a variety of algae.
team examines Overnight, the ship fatho-
samples taken surveyed Riley's Hump for
during a dive on tomorrow's sub and scuba

Pulley Ridge. dives. Bret Jarrett’'s lo
entry summarizes the
research on Pulley Ridge.

Aug 30 In the morning, Kathy
Sullivan completed a successful
checkout/exploration dive on
Riley's Hump. She reported
mostly hard bottom with some
octocoral and algae. Towards
the end of her dive, Kathy was

instructed to rest the
DeepWorker on the bottom
with its lights off for 30
minutes to wait for the high
winds and seas at the surface
to calm down. Winds were
gusting to 35 knots, increasing
the chop enough to make the
ship roll a bit. A half-hour later,
the winds died back to 6 knots
and the seas calmed, allowing
for a smooth recovery. In the
afternoon,Sylvia completed an
exploration dive to 375 ft. off
Riley's Hump, for about 1.5
hrs. However, the dive was cut
short due to the unpredictable weather
conditions. Wind and swell had picked up again,
and the DeepWorker was recovered just before a
storm. The dive occurred in a high-relief area,
which Sylvia described as mountainous. Huge
walls, steep slopes, sandy bottom, rockfish,
squid, butterfly fish and red fish were also
reported. Samples of "baseball-sized rocks" were
collected. Bret Jarrett informed the team that

Aquanaut and
astronaut Kathy
Sullivan
completes her
pre-dive checks
before diving on
Riley's Hump.
Former
astronaut Mike
Collins looks on,
while the
Nuytco crew
prepares Kathy
for her first sub
dive.
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these were actually limestone rocks covered in
algae and coral. Kathy Sullivan recounts her

participation in this SSE mission.

Aug 31 This morning, Walt
Jaap aborted his dive due to an
inability to flood the soft tank
(this enables to sub to
descend). After several
attempts, Walt succeeded in
flooding the tank and began to
descend, but then quickly
resurfaced. The Nuytco team is
troubleshooting the
submersible to pinpoint the problem. Read Walt
Jaap’'s summary of the final two weeks of

this mission.

A starfish
collected on
Pulley Ridge.

Sept 1 The Gunter is steaming
to Key West to begin the
transfer of personnel and
equipment for the next SSE
mission, which will take place
in the Florida Keys National
Marine Sanctuary. Follow

along! View expedition
Dive Maps

View the Dive Maps from the West Florida
Shelf Expedition.

Lott, GIS and Tracking
Specialist, and NOAA SSE Log

s Editor for the West Florida
Shelf mission

. Updates submitted by Dave

When Dave isn't
mapping, he's

writing. No rest
for the weary...
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4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG _
EXPLORING WEST FLORIDA SHELF SITE INDEX

August 7-10, 2000

Auqgust 7-10
Personal Log:

John C. Ogden, Ph.D. Ogden

Director, Florida Institute of Oceanography #

Dive operations since our departure from Panama = I\%
City on August 7 have proceeded very smoothly. 49— -
Our first target site was the Madison-Swanson Diversity
Ridge, which is a grouper fishing exclusion zone. §

The U.S. Geological Survey (USGS) provided Akt August 8-13
sidescan sonar imagery that showed a strikin

arc-shaped ledge 02 ttzle bottom. Preliminaryg Dr. John Ogden ’ET—W?W
USGS analysis of the images by the USGS led to aboard the ATcnasoiody
the hypothesis that the ledge was an ancient NOAA ship

shoreline that formed 15,000 years ago when sea CUNter. August 25-29
level was as much as 300 ft. lower than it is Pulley Ridge
today.

August 30

Explorer’'s
Journal

A series of dives by DeepWorker pilots Sylvia Earle, Kip Evans and
Gale Mead on August 8-9 confirmed this hypothesis. The dives
revealed a steep ledge about 60 ft. high.

August 14-31
Set into the Summary Log
ledge were
outcrops of
"beach rock" -
about the August 5-31
thickness of Dive Maps
paving slabs and
composed of egg-
shaped sand
grains called
"oolites.” Beach
rock forms at
the edge of the
sea, so the two
ledges may
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represent two
former "still
stands" where
the sea level
stopped rising
long enough to
allow the rock to
form.

All along the
ledge was
evidence of
erosion by
breaking seas at
the shoreline,
which undercut
the beach rock
The U.S. Geological Survey provided sidescan and caused large
sonar imagery that showed a striking arc-shaped slabs to fall in a
ledge on the bottom. Dive sites were plotted jumble. This
over this imagery. complex rubble
pile was
excellent shelter for groupers of various species which were seen in
abundance in video from the submersibles. It is hoped that the
fishing exclusion zone will afford further protection to the groupers

in this complex habitat and help their populations recover from
overfishing.

On August 10, the mission moved to the Florida Middle Grounds, a
very different type of habitat in shallower water averaging about
120 ft. deep. Information provided by marine geologists Dave
Mallinson, Al Hine and David Naar, of the University of South
Florida, showed a series of rocky outcrops. This region has the most
complicated underwater topography on the West Florida Shelf and
iIs among the best habitat for fishes. Unlike the Madison and
Swanson area, the outcrops in the Middle Grounds have most likely
been built up over thousands of years by corals whose stony
calcium carbonate skeletons were deposited and cemented into the
complex of outcrops. We did several scuba dives in the area and
noted that, while corals are still present on the tops of the outcrops,
they are no longer growing. At some point in the past, the sea level
rose too fast to allow the corals, which require shallow water and
sunlight, to keep pace with the rising sea.

Top | Return
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EXPLORING WEST FLORIDA SHELF SITE INDEX

August 12, 2000
The Importance of Seaweeds
INn the Gulf of MexXico August 7-10

Personal Log:
Brian Wysor and Brigitte Gavio Ogden
Doctoral Candidates, University of Louisiana at Lafayette
August 12
Background : . - Macroalgal
- y Diversity

The Gulf of Mexico is a .

relatively old ocean basin L i . . i ' August 8-13

(—100 million years), with an . - . 3 _ Underwater

interesting andcomplicated i} : 4 Archaeology
geological history that has

resulted in one of the world's \ V18T

most biologically unique and A% i August 25-29
productive water bodies. The L Pulley Ridge

Gulf basin is characterized by \ 8

a relatively sha_llow but well August 30
developed continental shelf AUQUSE =2

with an extensive system of Brian Wysor (left) and Brigitte Explorer's
hard banks, which support Gavio examine a species of green Journal
rich and biologically diverse =~ seaweed called Codium. Some

assemblages of marine plants Species of this seaweed form August 14-31

and animals. The significance SPONgy mats on the sea floor, while Summary Log
of these biologically diverse others form a network of branches

"marine oases" has been that creep over hard substrate. Still

recognized recently by the others form elegantly branched, _—
inclusion of hard bank upright plants. All species have a August 5-31
communities in the NOAA soft, velvety or spongy feel. Dive Maps
National Marine Sanctuary

Program. Gulf of Mexico marine sanctuaries include the East and

West Banks of the Texas Flower Gardens, Stetson Bank off the

coast of Louisiana, and the Dry Tortugas located west of the Florida

Keys.

Many of the banks have been subjected to biodiversity surveys
resulting from efforts to monitor the impact of the oil industry in the
Gulf of Mexico as well as the success of the marine reserves to
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j conserve biodiversity.
Scientists believe, however,
that these areas' actual
biodiversity is vastly
underestimated. Currently,
research is underway in the
Seaweeds Lab of Dr. Suzanne
Fredericq, at the University of
Louisiana at Lafayette, to
characterize the marine algal
flora of these reserves.
Seaweeds, which are
technically known as
macroalgae, re important in
marine ecosystems because
they form part of the base of
the food chain (in addition to
phytoplankton, which are also
known as microalgae). As
such, they oxygenate the
water through photosynthesis
Scuba divers prepare to dive in the and provide a source of food
Florida Middle Grounds. While for marine animals. Because
seaweeds are known to grow at seaweed is entirely
depths in excess of 750 feet, divers submerged, the entire
can only effectively collect them in  organism is capable of taking
waters around 100-150 feet. up nutrients from the
Manned submersibles or remotely  surrounding waters, thus
operated vehicles (ROVs) are making them a highly nutritive
necessary to investigate the flora  food source for a variety of
of deeper waters. Dredging can organisms, including people!
also be used, but the scientific Seaweeds and phytoplankton)
community views this destructive  are essentially the "grasses"
process with increasing of the marine realm.

disapproval.
In addition to these functions,

seaweeds also provide habitat that supports all sorts of marine
plants and animals. Thus, conservation efforts that respect
seaweeds will also protect a wide range of other organisms.

Studies focusing on the algal communities of the Flower Garden
Banks off Texas and Stetson Bank off Louisiana have recently
revealed that these communities are much more diverse than
scientists had thought. Because such hard-bank communities have
received little attention in terms of their diversity, continued studies
are expected to reveal that both the Florida Middle Ground and the
Dry Tortugas are more diverse, too.

Recently, we had the opportunity to participate in the Sustainable
Seas Expeditions' mission to the Florida Middle Grounds. Intent on
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uncovering the seaweed
diversity there, we dove to
depths of 100 ft. on scuba,
and reached greater depths
via the DeepWorker manned
submersible, to collect
seaweed samples. The
environment is dominated by
diverse assemblages of
gorgonia -- colonial animals
that resemble stick-like
underwater ferns -- as well as
multicolored sponges,
intermittent corals, and coral
rubble and sand. Seaweeds
are commonly found growing
on all of these surfaces, but
because many are small in
size and others are hidden by
corals and sponges, seaweed
diversity can easily be
underestimated. Some
species, such as the velvety
green alga Codium, form
spongy turfs that blanket the
sea floor sporadically and can
be mistaken for invertebrate
animals such as sponges.

Sustainable Seas Expeditions - Exploring West Florida Shelf 2000, Sanctuary Log

Samples of marine algae are kept in
small jars of formalin, a
preservative that keeps the samples
"fresh" enough to later be
identified. When sufficient material
is available, the algae are also
preserved in Ethanol or silica gel --
drying agents known as desiccants -
- from which DNA can be extracted
in the laboratory. Studies of algal
DNA can reveal new species that
have previously gone undetected.
Such studies are useful for

estimating the similarities between
different locales.

Other encrusting algae include calcified red algae, which tightly
adhere to dead coral or other hard substrate and often overgrowing
each other, giving much of the benthic habitat a dull red, pinkish or

purplish color.

Overall, we found an
estimated 75 species of
seaweed, at least one of
which may represent a
species new to science. This

| number is particularly striking
given that only five dives
were completed, for an
estimated bottom time of
about 1 hr. Continued
surveillance of the Florida
Middle Grounds will
undoubtedly result in the
discovery of even more
species of algae. Dr. Sylvia
Earle, Director of the
Sustainable Seas Expeditions,
and other submersible pilots
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Brian Wysor examines the will conduct additional
epiphytes (small seaweeds that sampling in Florida waters,
grow on top of other seaweeds) on  Ncluding the Dry Tortugas.
a red seaweed called Botryocladia.  Ultimately, we plan to

This seaweed, because it is compare the marine algal
organized as a stem with lots of floras of all of the marine
small bladders coming off of it, is  Sanctuaries in the Gulf of

often referred to as the "sea Mexico to gain more
grape.” understandign of the

similarities between these
habitats. We will also continue to monitor the impacts from the oil
industry and the success of marine protected areas in preserving
the diversity of seaweeds in the Gulf of Mexico.

Read more about the Seaweeds Lab at the University of
Louisiana at Lafayette.

Top | Return
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August 8-13, 2000
Using Tools of the Future
to Reveal the Past August 7-10

Personal Log:

Ogden
Michael Faught, Ph.D.

Director, Underwater Archaeology Field
School
Florida State University

Ao
One might ask, "What in the world is an ‘

August 12
Macroalgal
Diversity

August 8-13

archaeologist doing on board a ship working in Underwater

the ocean, so far out to sea, in such deep water?" ",

Well, things have not always been the way they _ Archaeology
are today, and that is particularly true about sea = Michael Faught

levels and the exposure of the continental shelves around the August 25-29
world. At the end of the last Ice Age, more than 12,000 years ago, Pulley Ridge
the continental shelves were exposed because great amounts of

water were frozen into glaciers. The implication is that prehistoric

archaeological sites should exist out on the continental shelves, August 30
where they were submerged when the ice melted and sea levels Explorer's

rose. Journal

I am fortunate to accompany this mission of the Sustainable Seas August 14-31
Expeditions to consult with Dr. Sylvia Earle and the other scientists Summary Log
on board about where to look for archaeological sites, and what

they might look like. I direct a research program at Florida State

University (Read about the Program) that focuses on such sites

right here in the Big Bend of Florida, but in much shallower waters August 5-31
that are closer to the modern coastline. The project is known as the Dive Maps
PaleoAucilla Prehistory Project because it studies submerged sites

located near drowned portions of the ancient Aucilla River system.

We have found sites as far out as nine miles offshore, but it is likely

that more sites exist even farther out, and perhaps even as far

offshore as we are this week.

Looking for evidence of prehistoric sites is not the most common
thing for underwater researchers to do. | am aboard this vessel
with people who are very knowledgeable about underwater plants,
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fishes, algae and corals, and
who know details about water
salinity and other factors of
the ocean environment. | am
here, however, seeking
evidence of human presence
o i i | on a sea-floor bottom that
ard sl once was dry land. Not many
ﬂ . of us have experience with
= this way of doing
archaeology, so it is both
exciting and challenging.

K

e
7
L

Clovis Points (from Sellards). These
are the earliest fluted points known
to be made by people in the New
World. They are dated at 11,000 Precisely where the sea floor
radiocarbon years (13,000 calendar may give up its mysteries is
years old). The discovery of points  still unknown. We have a
like these offshore of modern-day growing list of tools and
Florida would be very significant. principles to find underwater
The distribution of these points is sites, and a growing
weighted to the eastern portions of understanding of what
North America. submerged sites and artifacts
look like. One reason this is a
good place to look is because many sites in Florida date back more
than 5,000 years, which is approximately when the sea rose to
today's levels.

Predicting where such prehistoric sites might exist on this particular
continental shelf of northwestern Florida is somewhat complicated
and conjectural, not only because it is difficult to date the rise in
sea level through radiocarbon or other radiometric means, but also
because we don't really know when people first came to inhabit the
region we call Florida. Surely, they must have been here at the end
of the last Ice Age, some 13,000 calendar years ago, when
mammoths, mastodons and other large, now-extinct animals
roamed the land and served as an excellent source of food.

From a global perspective,
the sea level should have
been about 100 meters (300
ft) lower during the full glacial
period, some 14,000 to
18,000 years ago. By 13,000
calendar years ago it had
risen about 50m, at a time
known as the Younger-Dryas
Period. Of course, nothing
could be so simple. According
to a 1970 study by Ballard
and Upicho, sea-level
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indications on the West The SSE crew studies a rock
Florida Shelf can be found at specimen retrieved by the

200 m, 160 m, 60 m, 40 m DeepWorker's manipulator arm
and 20 m. Some of these during dives at the Madison-

markers, however, might Swanson Ridge, also known as
have come from previous "Stu's Ridge."”

glaciations, and the shelf

itself moves up and down to some degree. In my Ph.D. dissertation
and other publications, | have proposed that the 40-mcontour is the
13,000-calendar-yr-old shoreline that may have been familiar to
the Paleoindians.

The Madison-Swanson Ridge: August 8-9, 2000

So far this week we have visited at least one place that clearly
looks like it was once on (or very near) dry land, a location known
as the Madison-Swanson Ridge. Too deep to reach on scuba at
about 80 m (240 ft) depth, the feature is a wave-cut terrace with
associated beach rock that is now home to groupers and other
fishes and marine life. Sometime in the past, however, it was right
at the beach line, and the waves eroded a long notch as they
crashed against the beach over untold millenia. It may even be that
people once stood here, looking out to sea, watching the sun go
down, and never even dreaming that their beach would someday lie
far under the sea.

The way that this area was
determined to be a potential
| drowned shoreline reflects the
state of the art of underwater

geology today. A team of
USGS geologists noted that
this large area has interesting
topographical features, one of
which looks like a barrier spit.
There is also a 40-to-50-ft
ledge and wave-cut marks
that demonstrate the lower
sea level at some unknown
time in the past. Dr. Earle,
Gail Mead and Kip Evans
made dives on this location,
getting video, taking rock
samples, and looking for oyster shells and other artifacts up on the
ridge line. While no artifacts were found, it is still interesting and
stimulating research.

Dr. John Ogden of the Florida
Institute of Oceanography studies a
rock specimen on board the Gunter.

Watching the streaming video footage that came up from more
than 100 ft below and seeing the rocky ledge loom into view, I
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became excited observing the morphology on the bottom that
clearly represented a shoreline when sea levels were lower.

The Florida Middle Grounds: August 10-13, 2000

The 40-m contour is the inside contour on the Florida Middle
Grounds. For the past two days we have been working on the
outside portions of this contour, as it is surely a relic reef feature of
some sort. I'm hoping that tomorrow we will start looking for rocks.
It would be nice to find even one artifact out here.

The weather has not cooperated for these three days, and we
waited for waves and wind to settle down. We can't get the sub in
the water, and it's too rough for scuba. One of the crew members
had to be taken back to shore, and on the way back | studied the
fathometer returns. Fathometers not only inform one about the
depth of the water, but can also be used to determine hard from
soft substrate on the bottom. During this "transect” we crossed
over several probable relic channels and rocky outcrops within the
Florida Middle Grounds.

This morning | went scuba
diving on the Florida Middle
Grounds (84 ft) on top of a
reef feature. There was no
potential for artifacts, but it
was beautiful. Today we will
venture into deeper waters to
observe the shelf margin.
Perhaps I'll be able to identify
features of the 14,000-yr-old
drowned shoreline.

If you asked me two years This topographic map represents an
ago when we would begin to  aréa of particular interest inside the

look for Paleohuman Florida Middle Grounds where
occupation sites out on the prehistoric human artifacts may be
edge of the continental shelf, found. Dr. Faught and SSE GIS

I would have answered, "A Guru David Lott created this map
long time from now." while on board the Gunter.
Sometimes, however,

opportunities come to you that you just can't turn down. Such is my
involvement with the Sustainable Seas Expeditions.

Top | Return
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August 25-29, 2000
Summary of Pulley Ridge
Research August 7-10

Personal Log:
Bret D. Jarrett, Ph.D. Candidate Ogden
University of South Florida, St. Petersburg Campus

August 12
The SSE mission in late August gave scientists an outstanding Macroalgal
opportunity to explore the entire extent (over 85 nautical miles) of Diversity
a geological feature, known as Pulley Ridge, which is believed to
represent a drowned shoreline that formed during the last major

. August 8-13
sea-level rise.

Underwater

) Archaeology
North Pulley Ridge

. . . August 25-29
Video observations and sampling

began at the northern part of the ridge Pulley Ridge
complex, west of Charlotte Harbor, at Ry

a depth of 260 to 300 feet (80 to 90 - . August 30
meters). There, it was discovered that - Explorer's
benthic communities differ greatly |
from those previously studied at the
southern portion of Pulley Ridge. No .
stony corals were present, and ' 1 August 14-31
scattered soft corals, sponges, crinoids _ f Summary Log
and red/brown algae characterized the | '

benthic biota. Water clarity was fair,

and sediments were composed

primarily of quartz. Notably, with a : Allellsifonei
decrease in biological cover, the USF oceanographic Dive Maps
nature of the underlying Pulley Ridge 9€ologists Brett Jarrett and

rock edifice was better revealed. Large LS8 Mérman examine a

blocks of bedded and rectilinearly rock sample taken from

jointed rock (most likely beach rock) 170" on Pulley’s Ridge.

were abundant, supporting the Scientists believe the area

"paleoshoreline"” interpretation of is a paleoshoreline.

Pulley Ridge.

Journal

Middle Pulley Ridge
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Next, submersible transects were conducted across the middle
portions of Pulley Ridge in water depths ranging from 200 to over
330 feet (60 to over 100 meters). The sediments, rock, and
biological communities there were similar to those described above.

South Pulley Ridge

Finally, at the southern portion of Pulley Ridge, thriving coral reefs
were discovered (consisting mostly of Agaricia spp.),

along with meadows of green

s leafy algae, coralline red
algae, encrusting sponges,

2 crinoids and deep-water soft
corals. Water clarity was
pristine on the ridges at a
200 to 300 feet (60 to 80
meter) depth. The transition
to flourishing reefs at
southern Pulley Ridge was
sharp rather than gradational,
supporting the hypothesis
that a distinct oceanographic
boundary, separating two
physically and chemically
distinct water masses, exists
on the southern portion of the
West Florida Shelf.

Future Research

Brett Jarrett, Sylvia Earle, Walt
Jaap, and Lisa Merman (left to
right) examine samples taken by
Walt Jaap during his dive on
Pulley's Ridge. Several different
species of algae were collected for
classification.

Future work will utilize
satellite imagery, focused on
sea-surface temperature and
nutrients, to better
understand the cause and
effects of this distinct
boundary between water
masses. In addition, continued rock sampling will be useful to
accurately document the geological and biological history of Pulley
Ridge.

For more information on Pulley Ridge, please read Bret Jarrett's
characterization essay.
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EXPLORING WEST FLORIDA SHELF SITE INDEX

August 30, 2000
Explorer's Journal

i [ AUgust /-10
Kathy Sullivan, President, COSI August 7-10
Personal Log:

. . . Ogden
Editors note: Kathy Sullivan is a former astronaut and

currently the president of COSI, one of the nation’s
leading hands-on science museums. This log is adapted
from an article she wrote for Ohio’'s Columbus Dispatch.

August 12
Macroalgal
Diversity

On the deck of the NOAA shi ;

Gordon Gunter off the i /% August 8-13
southwest coast of Florida, | L R - U = Underwater_
notice something that looks 5 i L T I Archaeology
like a cross between a chubby __ - S ) .

VW beetle and some bizarre August 25-29
kind of crab. The clear domed

canopy on the top hints that . i | gmEE S R Sulley Ade
a person is meant to get GmlE - -

inside (clearly only one il i S , : August 30
person, and tightly at that!). iEss g [ Explorer's
Peering more closely at its { b » Journal
midriff, 1 spot four rather D
small, propellers. Surely this : : :
awkwarr)d tliling doesn't ?‘,Iy? Kathy Sullivan orients herself with August 14-31

the DeepWorker submersible prior SRR (LS
) : y Log
to her dive on Riley's Hump.

Such are my first impressions

of a one-person submersible called the DeepWorker that is helping _—
scientists understand the living environments of our country's August 5-31
National Marine Sanctuaries, which can be likened to underwater Dive Maps
national parks. I've come aboard the Gunterto work for a week with

the Sustainable Seas Expeditions (SSE). The brainchild of my good

friend, Dr. Sylvia Earle, this five-year initiative is supported by the

federal government, private donors and the National Geographic

Society. The SSE aims to document marine life in our nearshore

waters, with special emphasis on the sanctuaries. So far, the Florida

legs of this journey have provided rare glimpses into a truly

wonderful realm, which Dr. Earle describes succinctly as "a whole

‘nother Florida underwater."
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I serve on the Scientific Advisory Committee of the SSE. This year
I'm also one of the "education divers,"” meaning that I'll be assigned
a working scientific dive, but am also expected to help bring the
experience and insights of the expedition to the public and
policymakers. Just hours after joining the ship some four miles off
the coast of Naples, Dive Supervisor Jeff Heaton is putting me
through my paces with a dry-run of a full pre-dive checklist. Anyone
who disappoints or worries him doesn't get to dive in the sub.

Diving is my entire reason for
coming aboard, however, so |
have already absorbed the
Pilot's Manualand am ready to
go. Thanks to my dad, my
favorite sport is to figure out
how some new complex
system or operation works.
Systems like spacecraft of
submarines-- technological
marvels that let me explore
places that otherwise would
be impossible to reach--are
my very favorite challenges.

I've been around various
airplanes, boats, space
shuttles and submersibles
since | was 13, so the
DeepWorker seems pretty straightforward. | ask the dive supervisor
more guestions than he asks me, each one probing a specific aspect
of the sub's design and operations to fill in all the details in my
mental picture of how the systems are built.

The NOAA Ship Gunter as seen
through the eyes of a DeepWorker
pilot. (Photo by Kip Evans)

The capsule | will sit in is basically a sphere that has a can welded
onto it. My posture will be almost like sitting in my office chair, with
my feet resting on foot pedals that command the sub’s thrusters.
The air inside is recirculated through tubes called "scrubbers"” and
supplemented as needed by oxygen, just like on the space shuttle.
The sub can dive to 2,000 feet and stay on the bottom for up to 72
hours in an emergency. An oxygen mask rig would allow me to
scrub the air even if electricity fails, and | could do an emergency
ascent by jettisoning everything that's attached to the capsule. For
scientific work, the DeepWorker has high-definition video systems,
a manipulator arm to grab samples, and a hydrophone to record
ocean sounds. I'll stay in contact with the surface throughout the
dive using an underwater telephone, and they will track me with a
special sonar system.
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I pass the checkout, and Dr. Earle places me in the rotation for a
dive out in the Tortugas Bank area of the western Florida Keys.
Since this will be my first DeepWorker dive, we'll follow smart
operational safety practices and put me down on a fairly simple
bottom feature in fairly shallow water. I'm really eager to see some
of the steep walls and amazing deep-water reefs that the SSE has
found out here, but I fully support the good safety sense in this
plan. There will be lots of dives, as long as we continue to dive
safely. Besides, bottom time is what counts in the end, and my little
reef, known as Riley's Hump, should be a great place to hang out.

On dive day | discover the untold secret of the DeepWorker: It's
nicknamed the "Deep Cooker" because of how well broiled you
become on the surface in sunny places like Florida. I'm drenched in
sweat by the time we complete the predive checks and are ready to
close the canopy. Sylvia passes me four ice packs, spare towels and
three battery-powered fans. Of course, once the hatch is closed, |
lose even the faint whisper of a breeze that existed during the
predive checks. My glasses fog over instantly, and | hurry to rig one
of the fans so it blows directly in my face. All the while, the deck
crew is attaching the lifting lines and preparing to hoist me over the
side. It cannot come too soon!

As soon as the
swimmers have
released all the
lines and the
support boat
has backed off,
the dive
supervisor gives
me clearance to
dive, and |
drive down to
the bottom. It's
a delightful little
reef, with
wonderful large
sponges and
sparse corals. A
school of
crevally jacks Kathy Sullivan's dive track. Click on the map for a
fly along in larger view.

formation as |

set off on my first traverse. At every stop, angelfish come by to
take a close look at the strange new creature that's visiting their
reef. If fish can laugh, I'm sure these elegant swimmers are
splitting their sides at my ungainly craft. No matter, I'm in heaven.
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Operating the DeepWorker proves to be simple, but pretty amusing.
Between the odd shapes that make up the capsule and equipment
pods, the manipulators and cameras hanging off it and the way the
thrusters are placed, it flies through the water rather like a
basketball would "fly" through the water. Both heel and toe taps
make the thrusters turn, so | quickly learn the "DeepWorker tap
dance" that's needed to make the sub fly a fairly straight and level
path. Happily, 1 note that the post-dive plot of my track doesn't
have too many embarrassing odd wiggles in it!

Four hours later I'm back on deck, grateful to feel the air moving

around me again and eager to see the dive videotapes. Like all of
my first flights, this one has made me eager to fly even more. |
hope to join the Sustainable Seas Expeditions again next year, but
as a working science diver, exploring even more interesting
offshore terrain and creatures.

Top | Return
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4SUSTAINABLE SEAS EXPEDITIONS

SANCTUARY LOG |
EXPLORING WEST FLORIDA SHELF SITE INDEX

August 14 - 31, 2000
Summary of Submersible
Operations August 7-10

Personal Log:
Walter Jaap Ogden
Florida Marine Research Institute
August 12

As a researcher from the Florida Marine Research Institute, | joined Macroalgal
the SSE mission on the R/V Gordon Gunter on August 14 off of Diversity
Clearwater, Florida and remained until September 1.

August 8-13
Underwater

Archaeology

During this time, (Hl
submersible operations '

focused on two major

features in the eastern Gulf :
of Mexico: rocky ridges that [ : August 25-29
appear to be old shorelines L - ; Pulley Ridge

(the deep ridge's names on S e -

charts are Pulley Ridge and ] = ) A =0
Howell Hook), and the > ugust

Florida Middle Grounds an : . . Explorer's
old reef system. On 18 e Journal
DeepWorker dives, scientists i

made observation§, Audgust 14-31
documented the dives on

video, and collected e B X Summary Log
biological and geological : A
samples. The pilots were

Sylvia Earle, Gale Mead, | e ' August 5-31

Kathy Sakas, Alex Score, Dive Maps
Kathy Sullivan, and I. We

logged a great amount of

bottom time in DeepWorker - :
submersibles and made two Walt Jaap and Sylvia Earle examine

scuba dives to look at a sample taken by Gale Mead during

shallower sites off one of her dives.

Steinhatchee and

Chassahowitzka (Homassassa Keys). Our efforts began in the
north; we worked our way south to the Straits of Florida, and took
a break to attend an open house and National Geographic Societ
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reception in Tampa.

Observations from the hard-bottom sites off Steinhatchee
and Chassahowitzka.

The depth was about 65 ft. and the majority of the seabed was
sand; however, there were limestone structures colonized with
sponges, sea whips, and sea plumes (soft corals).

On close inspection, we saw
arc shells that were attached
to the rock and covered with
algae, sponges, and small
stony corals. We also saw
= starfish and arrow crabs.
B These sites are important
refuge habitat for the fish; we
B saw a number of moderately
™ sized snapper, small grouper
and numerous smaller fish
species. This is the typical
Figure 1. Sponges, soft corals and hard-bottom habitat that
algae cover the low-relief, hard- occurs from Tarpon Springs
bottom habitat off of Steinhatchee  northward. A recent survey
and Chassahowitzka. for a gas pipeline reports that
20 to 30 percent of the sea
floor in the area is a low-relief hard bottom with sponges and soft
corals. This habitat is often undervalued because, at first glance, it
does not appear important; however, it provides significant refuge
for fish and invertebrates. Figure 1 shows is a good example of this
low-relief, hard-bottom habitat.

'_'_.#;."' b
=

L _._.-'__.Il' =]
: -,

,.-._.
]
i

R T

e

Observations on the Florida Middle Ground.

The Florida Middle Grounds is a very unique area. About 100 miles
northwest of Tampa Bay, it is composed of two types of large reef
structures: mountain-like pinnacles and flat-top plateaus.

The tops of the structures are in 70 to 90 ft. of water, and they
slope down to depths of 120 to 130 ft. They are covered with dense
algae, large sponges, sea whips, and several stony coral species:
fire coral, ten-ray star coral, and pineapple coral. Fish populations
include 170 species. Our operational procedure was to use the
sonar depth finder on the Gordon Gunter to search the sea floor
and find the reef structures. The deck officers on the Gunter refer
to this process as, "mowing the lawn", because the ship is driven
back and forth in parallel course lines that overlap to map the sea
floor. The computer was used to generate maps that were very
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helpful in selecting where to

launch the submersibles. We

looked at both the pinnacle

and plateau-type reefs. On

one of my dives, we explored

a plateau tentatively

identified as Score's Plateau.

Alex Score piloted the #7

DeepWorker, and | piloted

#6. Our exploration around

the bottom revealed a steep

slope from 130 to 80 ft. Along

this slope we saw schools of

fish (see Figure 2). The fish Figure 2. A school of scamp grouper
included blue angelfish, swim by a slope on Score's Plateau.
damsels, tiny blue chromis,

schools of medium-sized amberjack, and scamp grouper. The
impression is that populations of invertebrates and fish are
relatively abundant and healthy. At night, Cathy Sakas dove on a
pinnacle reef structure that we named Mount Sakas. Her comments
follow.

Cathy Sakas' Observations

On August 18, 2000 I closed the hatch of the DeepWorker 2000 at

17:54 for deployment off the NOAA Ship Gunter, and submerged at
18:18.

The sea state was less than
one foot, and the surface
current was minimal. With the
evening sun lowering, the sub
approached 100 ft. with
visibility of less than 20 ft. The

. Sub settled to the rippled sand
bottom and sat for a few
moments while the necessary
adjustments were made to
achieve neutral buoyancy.
Once all was adjusted and life
support readings given, the
chase boat relayed the
compass heading for the sub
to steer.

After traveling for a few
minutes, the sub approached
a low-relief formation. Several
feet beyond, and just out of
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While others were diving, Walt view in the waning light, a sea
would laboriously log underwater ~ Mount rose up off the ocean

video footage for future reference. floor. The bottom current
carried the sub too close to

the abruptly rising wall, so I made a hard turn to port to gain a
more favorable approach. After repositioning the sub, | again
approached the west-facing wall of the sea mount, and managed to
maneuver the sub up the craggy face to the top. The sea mount
rose from 110 to 65 ft.

The top of the sea mount was approximately 10 ft. in diameter,
flattened and covered with a low density of octocorals and sponges.
There were some fish--blue angelfish, grunts and a cowfish. The
three other sides of the mount were more gently sloped than the
west-facing side, which appeared to be eroded from perhaps, the
prevailing currents. The sharp exposed rock was colonized by algae
and octocorals with damselfish in attendance. The other sides of the
sea mount and the top were covered with sand that provided
substrate for short green algae (<20cm), octocorals, tunicates and
sponges, with small assemblages of various fish, mostly damselfish
and gobies.

Because most of the dive took place in low to zero natural-light
conditions (that is to say, after the sun had set), the sub’s light
system was employed most of the time. With a narrow tunnel of
light provided by the sub, | steered another course given by the
chase boat, but had to deviate to avoid hitting a sea mount which
may or may not have been the one | was originally observing. At
20:40 the sub broke the surface and made way for the Gunter's
stern for retrieval. At approximately 20:55 the hatch was opened,
and the sub and | were secure on the back deck of the Gunter.

More Observations

In one of Sylvia Earle's dives in the Florida Middle Grounds, she
encountered a very large jewfish patrolling along the reef slope
(Figure 3).

As Sylvia watched, the fish, which she dubbed "Big Daddy,” moved
from the top of the slope to the bottom, came close to the
DeepWorker for a look, and then backed off. This was the largest
fish we saw and it was a special experience, since a few years back,
jewfish were hunted nearly to extinction, and emergency measures
were necessary to protect them. Now, we are seeing more large
jewfish, a sign that the protective measures are working. Jewfish
are totally protected, so if you happen to catch one you should
release it.

http://sustainableseas.noaa.gov/missions/westfloridal/logs/aug31.html (4 of 8) [2/7/2003 6:27:24 PM]



Sustainable Seas Expeditions - Exploring West Florida Shelf 2000, Sanctuary Log

The Florida Middle Grounds is
located in a temperate
climate area; minimum winter
seawater temperature (61<
C) is a barrier to many
tropical marine plants and
animals. Twenty-three types
of stony coral and 13 species
of soft coral are known to
exist in the FMG area. In the
1970s, oil and gas
environmental studies
documented 103 species of
algae, approximately 40
sponges, 75 snails and clams,
56 shrimp and crabs, 41
marine worms, 23 starfish
and urchins, and 170 species
of fish. The fish fauna is as diverse as many of the tropical reefs in
the Florida Keys. The puzzle yet to be put together is when the
Florida Middle Grounds began their upward growth. Are they recent
(100,000 years old) or ancient (millions of years old)? Geologists
are looking for the answer, and the SSE should help them to gain a
better understanding, and the of this the FMG and look for way to
conserve and sustain this area.

Figure 3. Jewfish are a species of
grouper that can grow to several
hundred pounds. Until they were
protected several years ago, they
were almost fished to extinction.

Pulley Ridge Observations

Pulley Ridge is a feature in depths of 230 to 260 ft beyond nominal
research scuba-diving depths.

- It appears to extend from
il about the same latitude as
Charlotte Harbor or Boca
Grande to west and south of
" the Dry Tortugas. University
- of South Florida Geologists
have studied the southern
& portion of Pulley Ridge over
& the past few years, and their
¢ = video from remotely operated
¥, vehicle investigations reveals
a low-relief, rolling
topography with occasional
sinkhole-like depressions. The
plants and animals on the
southern portion of Pulley
Ridge include a unique alga:
Anadyomene menziesii
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Figure 4. Large, leafy, and very (Figure 4). This alga is large
green, this algal specimin and leafy, with very dark
Anadyomene menziesiiwas found at 9réen pigmentation. Finding
a depth of 250 ft.; far below the this alga at 250 ft. is
shallower depths one would remarkable; the available

typically find green algae. light usually restricts the
green algae to shallower

depths. Another very interesting observation is the presence of
large plates of lettuce coral. Lettuce corals are common on deep
reefs in the Caribbean. The area also supports black coral, glass
sponges, deep-water octocorals lacking zooxanthellae, and crinoids
(sea feathers). The research questions we considered included, "Do
the alga and coral continue north on the ridge? Is the deeper ridge
to the west a similar feature? Is the ridge an old shoreline?"

Our first dive was off of

Charlotte Harbor in 250 ft.

We found evidence of a rocky

ridge, but the leafy alga and

the lettuce coral were not

present. The ridge was only

50 ft. wide, and the elevation

from the surrounding sea

floor was about 5 to 6 ft.

Fish, including grouper, were .. . _ .

abundant qround the ridge. A _ Qﬁﬂhé
The corals included deep-sea - R (Tl
cup corals, hydrocorals and
very beautiful red and yellow
sea fans (Figure 5). As we
continued our quest south to
examine Pulley Ridge, we
made a number of dives, and returned with rocks and one of the
very delicate hydrocorals (Figure 6).

Crinoids, or sea feathers were one
of the many delicate and beautiful
invertebrates found during the
exploration of Pulley Ridge.

The examinations revealed that the alga and lettuce corals are
restricted to the southern portion of Pulley Ridge. The lettuce coral
does not occur on the outer ridge; however, the dark green alga is
present. The deeper depth at the outer ridge (about 65 ft. deeper
than Pulley Ridge) is perhaps the reason that lettuce coral is not
present. It was very dark, and the principal plants on the deeper
ridge were red algae.

Surface water temperature was 86 to 88<F and the bottom
temperature was 66 <F at 300 ft. The currents at the outer ridge
were relatively strong from the south, witnessed by the
DeepWorker's inability to follow a course to the south. During some
of the dives, a cloud of plankton occupied the water around the sub.
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There are differences in the
northern and southern
. portions of Pulley Ridge. In
~+' the southern portions, the
ridge is less of a rocky
. outcrop and has more low-
~+ relief mounds, with the
somewhat more tropical
characteristics of the lettuce
coral and the leafy green
* alga. In the north, the ridge
looked more like layers of
rectangular and square rocks.
Rocks appear to be in layers
with a lot of void space. The
north and south portions of
the ridge both have red algae, sponges, hydrocorals, octocorals,
crinoids and ascidians on the ridge formations.

Figure 5. A close up view of a sea
fan coral found during a dive off of
Charlotte Harbor

Straits of Florida Observations

We made three dives on the

margin of the Straits of

Florida, two south of Riley's

Hump and one south of

Marquesas Key. These were

in 370 to 500 ft. of water.

The bottom was sand, and Aoy

starfish and crabs were la L Ry

abundant. The rocks we N .,._ﬂ i‘"‘

recovered had numerous cup 1 ¢ ’ ‘
iy 3

corals attached to them. 5 ii i
Chat. - _, 4 3 ,__."

i

Acknowledgments Figure 6. A delicate hydrocorals
found during the exploration off of

The contributions of the Charlotte Harbor.

submersible pilots would not

have been possible without the team effort from the Gordon
Gunter's officers and crew, the NUYTCO submersible technicians,
and the support of the National Geographic Society and NOAA. We
sincerely appreciate the effort that everyone pitched in to give
110%. Thank you, one and all.
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BACKGROUND

ARCHEQLOCY AT SEA

Biographies

These biographies identify partners in the Sustainable
Seas Expeditions' mission to the West Florida Shelf. They
are listed alphabetically.

Sylvia Earle, Explorer-in-Residence
National Geographic Society

Marine biologist Sylvia Earle is an Explorer-in-
Residence at the National Geographic Society, a
position she has held since 1998. She is working
with a variety of Society divisions on projects
involving her passion --the oceans -- and is the
project director of the Sustainable Seas
Expeditions. Her research places special
Sylvia Earle emphasis on marine plants and developing
technology to access and conduct research in the
deep sea. Named one of Time Magazine's "Heroes for the Planet” in
1998, Dr. Earle pioneered research on marine ecosystems and has
led more than 50 expeditions totaling 6,000 hours underwater. She
also holds numerous diving records. In the 1980s, Dr. Earle
founded her own company, Deep Ocean Exploration and Research
Inc., and cofounded Deep Ocean Engineering Inc. She is also a
former chief scientist of the National Oceanic and Atmospheric
Administration. She has authored more than 100 scientific and
popular publications, including the 1995 book, Sea Change, and
three 1999 books related to the SSE: Wild Ocean: America's Parks
Under the Sea, Dive and a children’s book, Hello Fish. As the
spokesperson for SeaWeb, a conservation initiative of the Pew
Charitable Trusts, she strives to increase public awareness of the
pressures facing the world's coastal and oceanic realms. In early
1999, she played a key role in the Clinton administration's decision
to double the budget of NOAA's national marine sanctuaries. She
holds a bachelor's degree from Florida State University and a
master’'s and doctorate from Duke University, as well as nine
honorary doctoral degrees.

Kip F. Evans, Expedition Photographer
Sustainable Seas Expeditions
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WEATHER

As the official photographer for the Sustainable

Seas Expeditions, Kip Evans captures the visual

splendor of scientific discovery, exploration and

outreach. For 10 years, he has worked as both a

still photographer and an underwater

cinematographer. Since 1985, he has logged

over 1,000 hours underwater documenting

marine life, performing research and

participating in search-and-recovery operations.

Mr. Evans has worked on a variety of

documentaries, including a recent special on the

life of Dr. Sylvia Earle, Her Deepness, for CNN,

and a Discovery Channel news story on the Kip Evans
declining squid fishery off the California coast.

His photographs have appeared in Rodale's Scuba Diving, Dive
Training, Coast & Ocean and Aqua magazines, and on the front
covers of such newspapers as USA Today, the San Francisco
Examiner, San Diego Tribune, and Santa Cruz Sentinel. His clients
include NOAA's National Marine Sanctuary Program, the National
Geographic Society, Oceanic Diving Equipment, and the
UnderWater World Aquarium in San Francisco. He holds a bachelor's
degree in environmental studies emphasizing marine biology from
the University of California at Santa Barbara.

Michael Faught, Ph.D., Director
Florida State University Underwater
Archaeology Field School

Dr. Michael Faught is an Assistant Professor of

Anthropology at Florida State University (FSU)

and Director of the FSU Underwater Archaeology

Field School. An underwater archaeologist,

whose specialty is submerged prehistoric sites,

Michael Faught hjs research interests include geoarchaeology,

chipped stone analysis, public archaeology,
cultural resource management, and shipwreck archaeology. For his
dissertation research, Dr. Faught located several submerged
prehistoric sites at nearby Apalachee Bay, FL. In addition to his
pioneering work on offshore prehistoric sites, he has directed
several terrestrial archaeological projects, the Bay County
Shipwreck Survey, and was consultant to the Santa Fe River
Survey. Dr. Faught is also Courtesy Assistant Curator at the Florida
Museum of Natural History.

Bret D. Jarrett, Ph.D. candidate
University of South Florida, College of Marine Science

Mr. Jarrett is currently a PhD candidate at the University of South
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Florida, College of Marine Science working under

the direction of Dr. A.C. Hine. His dissertation is

focused on interpreting the late Quaternary

(—125 ka-present) stratigraphic evolution of the

south Florida carbonate platform using remote

sensing techniques such as seismic reflection,

side-scan sonar and multibeam sonar. In

addition, ROV analyses have been utilized on the

western portion of the south Florida reef tract to

determine the western extent of modern and

relict reef growth as well as to document modern

benthic communities and understand controls on

their variability in this region. Mr. Jarrett

received his undergraduate degree in Geology from Florida State
University in 1992. In 1995, he earned a Master's degree in
Oceanography from UNC Chapel Hill (under Dr. A.C. Neumann).
There, Mr. Jarrett analyzed rock cores from the Northern Great
Bahama Bank to determine the stratigraphy and diagenetic history
of shallow-water reef and dune sediments deposited during the last
interglacial and Holocene time periods. His areas of specialization
include carbonate petrography, carbonate diagenesis, quaternary
carbonate sedimentology and interpretation of high-resolution
seismic reflection data. He will join the SSE team on the West
Florida Shelf to continue his research and share his expertise with
the science team.

Bret Jarrett

John Ogden, Ph.D., Director
Florida Institute of Oceanography

John Ogden is a Professor of Biology at the
University of South Florida and Director of the
Florida Institute of Oceanography (FIO). His
years of studying coral reef and seagrass
ecosystems and watching their steady decline,
convinced him that ecological studies aimed at
John Ogden resources management must encompass the
geographic and time scales of ocean processes.
With numerous colleagues, he initiated several long-term, large
geographic scale ecological studies in Florida and the Caribbean.
These were directed at understanding natural variation in coastal
marine ecosystems, upon which global climate change and human
impacts are superimposed. Dr. Ogden has published over 70
scientific papers, contributed to numerous books, and produced
several television films on tropical marine ecosystems. He has
served as the Secretary of Commerce appointee for science to the
Advisory Council of the Florida Keys National Marine Sanctuary and
as an advisor to the U.S. Environmental Protection Agency on
coastal ecosystem management. He is a past President of the
International Society for Reef Studies, an advisor to the Fellows
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Program of Pew Charitable Trusts, and member of the Board of the
World Wildlife Fund. Currently Dr. Ogden is involved in science-
driven conservation of tropical and sub-tropical marine biodiversity
with NOAA, NSF, the Department of State, The World Bank,
UNESCO, and numerous non-governmental conservation
organizations and private foundations.
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SANCTUARY LOG

EXPLORING WEST FLORIDA SHELF

BACKGROUND

Weather

The National Data Buoy
Center, a part of the NOAA

National Weather Service,
develops, operates, and
maintains a network of buoy
and Coastal-Marine
Automated Network (C-MAN)
stations. These stations
provide hourly observations
of wind speed, direction, and
gust; barometric pressure;
and air temperature. In
addition, all buoy stations,
and some C-MAN stations,
measure sea surface
temperature and wave
heights and periods. Local
forecasts for these stations
are also available. Links to
the buoys for the West
Florida Shelf mission are
provided below.
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Three stations have been selected
to provide weather data for this
mission.

Click on the appropriate link below to observe near real-time
weather information for the selected station.
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BIDOCRAPHIES

WEATHER

Buoy 42036: Buoy 42003: C-MAN DRYF1:
Near the Southwest of Near the Dry

Florida Middle the Florida Tortugas
Grounds Middle
Grounds
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SITE INDEX
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MATURAL SETTING

CULTURAL HISTORY

EXPEDITION UPDATE

July 26 - August 6, 1999

The Gray's Reef National Marine Sanctuary
Expedition is underway. July 26 and July 27 were
devoted to checkout dives for the scientists.

Wednesday, July 28, we had a very successful
satellite uplink during Alex Score's dive, and
Bruce Cowden completed a dive in search of
fossils.

Thursday, July 29, Bruce had another dive where
he was able to do some successful fossil survey
work. Thursday night, during Laddie Akin's after-
dark dive, he observed Sea Bass eagerly feasting
under DeepWorker's lights.

Friday, July 30, saw more dives, both day and
night. Be sure to read the report Cathy Sakas
filed describing a most spectacular night dive

Friday night, including a VERY close encounter
with a hammerhead shark!

Saturday, July 31, was spent preparing for the
Ocean Fest open house events on the riverfront.

Sunday, August 1, Savannah pulls out the stops
to celebrate the Sustainable Seas Expedition. The
city holds an OceanFest to showcase the
exploration of Gray's Reef. The heat is sweltering
but doesn't dissuade record crowds from
celebrating SSE.

Monday, August 2, National Geographic's Kip
Evans and Gale Mead completed a two-sub dive
in the afternoon, but a violent thunderstorm
prevented Sylvia Earle's scheduled night dive
from taking place. Tuesday is seeing 20-plus knot
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winds, and we're hoping to at least complete Summary of

some ROV operations while waiting for the Investigations
weather to improve.

Tuesday, August 3, we had hoped to dive a deep
reef 60 miles offshore, but our glassy calm
weather conditions did not hold, and the wind and
seas were too rough to dive.

Wednesday, August 4, weather conditions were
still not ideal, but Tom Potts was eventually able
to complete a stunning four-hour twilight-to-night
dive.

Thursday, August 5, we had overcast weather,
but calm enough for us to complete two terrific
dives at a deep reef site 70 miles offshore. Laddie
Akins and Tom Potts each took the sub to about
200 feet in beautiful, clear blue water, and will be
providing their dive reports shortly.

Friday, August 6, Alex Score took the sub down
onto what we've tentatively dubbed "Larry’'s
Ledge,"” a location midway between Gray's Reef
and the deep reef site we dove Thursday. This

was the last dive of this expedition. Tune in next
week for the Florida Keys mission.

Gale Mead, Expedition Log Editor
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Interview

Interview with Reed Bohne, Manager
Gray's Reef National Marine Sanctuary
July 1999

What does the Sustainable Seas Expedition offer Gray's
Reef?

Click here for audio response.
(RealAudio), for help see About

this Site

The Sustainable Seas

Expedition is a gift -an

extraordinary vision realized

by Sylvia Earle's commitment

to ocean conservation and her

enthusiasm for marine

exploration. We will launch

our expedition coincident with

the 30-year anniversary of the

first lunar landing and the

300th anniversary of John

Bartram, America's Royal

Botanist, who, with his son, Reed Bohne

William, explored the natural

history of Georgia's colonial coastline. In many ways, the expedition
to Gray's Reef will also be a journey back in time. The DeepWorker
submersible (which, years from now, will also be considered
rudimentary technology) will allow us to observe an undersea
wilderness environment little changed from colonial times. The
expedition clearly gives us a sense of time and place along that
continuum of exploration. There is a passage from Rachel Carson's
book, "Edge of the Sea", that captures the spirit of this wonderful
opportunity that the expedition presents. She wrote, "On all these
shores there are echoes of past and future: of the flow of time,
obliterating yet containing all that has gone before; of the sea's
eternal rhythms--the tides, the beat of surf, the pressing rivers of
the currents--shaping, changing, dominating; of the stream of life,
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flowing as inexorably as any ocean current, from the past to an
unknown future."

(top)

How will the DeepWorker submersible technology change
your views of the sanctuary?

EO)) Click here for audio response.

The DeepWorker is, foremost, an observatory. The pilots can
observe the reef environment for hours on end. The technology
gets us there and guides us underwater, but the pilots must still
rely on their own experience and knowledge to understand where
they are going and what is before them. There are some parallels
here to William Bartram's exploration of the Georgia coast in 1776.
At one point, he and a surveyor were inland attempting to
determine the course back to the Savannah River. Bartram reports
in his book, "Travels"”, that an Indian chief arrived, and observing
the course that the surveyor had fixed for them, said that it was not
right, that the river lay in a different direction. The surveyor replied
that he himself was certainly right, adding that the little instrument,
his compass, told him so, and it could not err. The Indian answered
that he knew better, that the "wicked little instrument was a liar,"
and that he did not agree with its decision. Bartram reported that
since it was prudent to be complacent with the chief, the compass
was discarded. The chief then "headed the party conducted us on a
straight line to the desired place.”" We, too, will rely on all the
"wicked little instruments™ in the submersible to guide our course
and ensure our safety, but like the Bartram party, we may find at
times that the wise course is also suggested by our own knowledge
and understanding of the reef terrain.

(top)

How will you use of the DeepWorker to explore the past?

EO)) Click here for audio response.

In many ways, | view the DeepWorker submersible as a cousin to
H.G. Wells' time machine. We will explore Gray's Reef, which was
formed during the Pliocene geologic epoch, some two to five million
years ago. We will also dive on a deeper reef 60 miles offshore
called Sapelo Scarp, which consists of rock outcroppings from the
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Miocene epoch. The fascinating thing about these two reef systems
is that during a last major glacial period, the sea level dropped
sufficiently to expose both areas. Perhaps 20,000 years ago, Sapelo
Scarp was the shoreline and Gray's Reef was 40 miles inland. As
the planet warmed and the glaciers retreated, the sea level rose
and Gray's Reef eventually became the coastline, perhaps some
8,000 years ago.

Part of our quest during the Sustainable Seas Expedition is to
continue to characterize the terrestrial environment of the Gray's
Reef of 20,000 to 8,000 years ago by hunting for fossil bones of the
large animals such as the mastodon, mammoth, and saber-toothed
tiger, which roamed the area at that time. We have recovered
many fossils of that era at the reef and have taken core samples of
the sediment, which reveal a cold-climate, forested Gray's Reef
area containing the pollen and seed of alder, spruce and birch. This
view of Gray's Reef--as an ancient place populated with Paleo-
Indians and large, long extinct Pleistocene mammals--adds
incredible richness to the value and appreciation of this amazing
reef habitat. It also is a call for us to redouble our efforts to
conserve the viability and health of the reef today. As the author
O.H. Frankel once observed, "We are not the equivalent of an ice
age or a rise in sea level: we are capable of prediction and control.
We have acquired evolutionary responsibility."

(top)

How will the Sustainable Seas Expedition contribute to
conservation off the Georgia coast?

ﬂ@) Click here for audio response.

We have subtitled our expedition "Rivers to Reefs.” Our approach is
not only to explore the reef today and its ancient past, but also to
tie this lone protected area off the coast of Georgia to its
companion estuarine and terrestrial parks, refuges and reserves
that safeguard Georgia's barrier islands and marshes. Sustainable
Seas will take us to these destinations, such as the Sapelo Island
National Estuarine Research Reserve, and the Nature Conservancy's
Altamaha Bioreserve, which the Conservancy calls "one of the last
great places on Earth.” Through our radio and video expeditions to
these areas, we will tie the biological and physical elements of
these environments together in an ecological continuum of rivers to
reefs. Additionally, in October we will begin a two-year process to
revise the Gray's Reef management plan. It is an elaborate effort
akin to designating the sanctuary anew. The Sustainable Seas
Expedition is our first visible step in that effort. This will be an
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important phase in the future conservation of reef habitat off
Georgia.

(top) RETURN
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Natural Setting: The Dazzling
Colors of Gray's Reef National
Marine Sanctuary

Cathy Sakas, Marine Educator
Gray's Reef National Marine Sanctuary

The beautifully wild curved coastline of Georgia is a vibrant place
brimming with a life force that has sustained it from ancient times
on through to the threshold of a new millenium. The priceless
natural features and resources that comprise the whole of our coast
are sculpted by the forces of nature and influenced by the flux of
the sea and the "freshets" of land born rivers. The sea-green turbid
waters of our estuaries are laden with rich nutrients and island
building sediments. They are a mixture of salt from the immense
Atlantic that mingles with the dark tannin freshwater of the rivers
that flow into it. It is a glorious coastline of 13 major barrier islands
providing a natural palette of green subtropical forests, sugar fine
cream colored beaches, bright white sand dunes and an endless
span of green and gold marshes.

Running through it are the
dark veins and arteries of the
black fresh water rivers that
feed it from the land and the
saltwater rivers born of the
ocean spreading through the
marshes like roots branching
from a tree trunk. Off shore
the desert like expanse of
the ocean floor gives way to
the colorful oases of live
bottom reefs. These
luxuriant gardens in the sea
are a place where fish and
other marine animals from
the warm waters of the
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tropics meet and commingle Heavy materials from the

with those from the cooler mountains are transported through
waters of the mideastern the Plateau and Piedmont by the
seaboard. Here Loggerhead  streams, creeks and rivers of the
Sea Turtles find a place to water transport system. These

rest and food to eat and right materials, coupled with the

whales birth their calves. tremendous amounts of nutrients in
Here is where life is at the the water, reduce visibility at Gray's

mercy of the sea yet Reef, especially during periods of
influenced by the rivers that  heavy rain.

flow from the land. Here is
Gray's Reef National Marine
Sanctuary.

Gray's Reef National Marine Sanctuary is located 20 miles from the
wide beaches of Sapelo Island near the middle of Georgia's coast. It

encompasses 17 square miles of rippling sand and garden-like
oases of live bottom. The live bottoms as they are called locally are
areas of limestone outcroppings with overhanging ledges that are
encrusted with myriad invertebrates. The attached invertebrates
range from wispy soft corals to low profile finger-like hard corals,
from shapely vase-like sponges to colorful clusters of sea squirts,
and from curvaceous tube worms to feathery hydroid colonies.
Among the many mobile invertebrates are lanky brittle stars,
ponderous sea cucumbers, curiously configured crabs, sinuous
worms, plodding snails, and agile octopus. These invertebrates in
turn provide habitat and food to an amazing array of vertebrates
most of which are fish. The fish range in size from tiny gobies to
huge sharks and rays. With adornments of spots, bars, stripes,
bands, speckles and monochromatic color schemes these fish
complete the food pyramid of this incredibly productive site. The
flora and fauna of Gray's Reef are a blend of tropical and temperate
water species. During the summer months the water temperatures
are within the tropical range, but during the winter months the
water temperatures fall below the lethal thermal minimums for
most tropical fish.

Gray's Reef is also a haven
for sea turtles. On trips to the

reef, turtles, mostly
loggerheads and occasionally
leatherbacks, greens and
Kemp's ridleys, can often be
seen surfacing for a breath
and perhaps a quick peek at
new boat arrivals. While

* diving, researchers frequently

. encounter loggerheads
resting under the overhanging
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Shifting sands and a lack of firm ledges. Depending on the
substrate preclude most sessile water's temperature

forms from settling along slopes loggerheads can stay

and in sandy areas of the reef. submerged for a half hour to
Burrowing clams, mobile snails, sea several days. The warmer the
stars, and burrowing polycheate water, the higher their
worms are better adapted to life in metabolic rate, and the more

these loose sediments. frequently they must surface
to breathe. Turtles find food

among the slower moving fish
and macro-planktonic jellyfish as well as from any of the bottom
dwelling mollusks. As youngsters however they may become food
themselves for larger fish and pelagic birds as they leave the safety
of their beach-bound nests swimming nonstop out to sea, past the
reefs to havens in the flotsam and jetsam of the Gulf Stream. As
juveniles they return to the estuaries and eventually the reefs of
Georgia, in particular Gray's Reef.

Northern right whales, the most endangered of the world's great
whales, can also be seen at Gray's Reef. The northern right whales
spend their summers off New England and Nova Scotia feeding in
the nutrient rich cold water upwellings. At the end of September
they begin their southerly 2000-plus mile migration, and usually by
the end of October or early November adult females and the young
of both sexes show up off the coasts of Georgia and northern
Florida. The adult females make the journey to give birth to their
calves in our relatively warm waters. During the winter months the
temperature of our waters are actually slightly warmer than those
of the northeastern coast during the summer.

While Gray's Reef is not the only live bottom reef or habitat in this
area it is certainly one of the best examples. Live bottom reefs
extend throughout most of the Georgia Bight stretching in a band
for several hundreds of miles from northern Florida to southern
North Carolina. Gray's Reef is in 60 to 70 feet of clear sea-green
water and offers a visual cornucopia for diver's and a rewarding
spot for sport fishers. This low profile reef is healthy, and in this era
of tropical reef degradation it is refreshing and heartening to see
the natural beauty of this glorious subtropical reef.

(top) RETURN
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Gray’s Reef National Marine Sanctuary

Gray's Reef National Marine Sanctuary is located 20 miles from the
wide beaches of Sapelo Island near the middle of Georgia's coast. It
encompasses 17 square miles of rippling sand and garden-like
CULTURAL HISTORY oases of live bottom. The live bottoms as they are called locally are
areas of limestone outcroppings with overhanging ledges that are
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encrusted with myriad invertebrates. The attached invertebrates
range from wispy soft corals to low profile finger-like hard corals,
from shapely vase-like sponges to colorful clusters of sea squirts,
and from curvaceous tube worms to feathery hydroid colonies.
Among the many mobile invertebrates are lanky brittle stars,
ponderous sea cucumbers, curiously configured crabs, sinuous
worms, plodding snails, and agile octopus. These invertebrates in
turn provide habitat and food to an amazing array of vertebrates
most of which are fish. The fish range in size from tiny gobies to
huge sharks and rays. With adornments of spots, bars, stripes,
bands, speckles and monochromatic color schemes these fish
complete the food pyramid of this incredibly productive site. The
flora and fauna of Gray's Reef are a blend of tropical and temperate
water species. During the summer months the water temperatures
are within the tropical range, but during the winter months the
water temperatures fall below the lethal thermal minimums for
most tropical fish.

(top)

The Mission
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Gray’s Reef National Marine Sanctuary

1. The dive site is from the bottom of Gray's Reef and areas east
out to the continental shelf. 2. Projects will span Gray's Reef and
will include areas adjacent to the reef and along the inner, middle

and outer edge reefs of the Georgia Bight.

(top) RETURN
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NTERVIEW Thomas Potts, Research Coordinator
' National Underwater Research Center
Gray's Reef National Marine Sanctuary

Alessandra Score, Information Systems Coordinator
Gray's Reef National Marine Sanctuary

The first comprehensive study
of Gray's Reef was conducted
by scientists in 1961 while
surveying the near shore area
off the University of Georgia's
Marine Institute on Sapelo
Island, Georgia. During these
surveys, scientists were
surprised to see the immense
diversity in invertebrates and
fish fauna. Although scientists

first investigated this site_ in The R/V Jane Yarn is a 65 foot

the 1960s, the area' that is converted Navy vessel that has
now known as Gray's Reef, been renovated for marine science
t‘ad been ref?rred e and education at Gray's Reef
Sapelo_Reef for many National Marine Sanctuary. Since
QISEE O 1981 research has focussed on

studies of the reef's living marine

Since Gray's Reef was resources, cultural resources, and
designated a National Marine human activities.

Sanctuary in 1981, research

has focussed on studies of the

reef's living marine resources, cultural resources, and human
activities. In recent years efforts have emphasized long-term
monitoring and assessment of natural resources including reef fish
populations, invertebrate characterization, oceanographic

CULTURAL HISTORY o . o
' conditions, loggerhead sea turtle habitat use, and visitor use.
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The Sustainable Seas
Expeditions offer an
excellent opportunity to
explore and compare the
different reefs found in the
SAPELO ISLAND Georgia Bight and to add
data to our long-term
monitoring programs. Our
focus will be to use the
DeepWorker submersible to
compare inner shelf reefs,
such as Gray's Reef, to
outer shelf reefs that range
between 200-300 feet in
depth. The primary
objectives will be to assess
benthic invertebrate and
reef fish populations, paleo-
environmental and
archeological resources, and
the loggerhead sea turtle
population. Data collected
will be analyzed with
information from existing
monitoring programs and

Karen Angle

In 1995 Gray's Reef initiated a long used to develop educational
term monitoring assessment program and outreach materials.

that encompasses resources of
significant importance to the
sanctuary, including reef fish,
invertebrates, loggerhead sea turtles,
and visitor use.

Exploring the Sapelo Scarp,
an outer shelf reef at depths
between 200-250 feet, will
provide interesting
comparative information
regarding reef habitats and community structure in the Georgia
Bight. The DeepWorker gives scientists the ability to study areas at
depths beyond scuba capabilities and spend about three hours at a
time observing and collecting data at one site. Little is known about
the biological composition of the Georgia shelf reefs and how they
might affect the composition of fish and invertebrates of Gray's
Reef. This knowledge will help us understand the link between
different types of habitats leading from land to the coast and from
the coast to the continental slope.

Scientists face a few challenges in compiling data while using the
DeepWorker since most data will be collected by a video camera.
Presently, video transect protocols for censusing fish and
invertebrate communities have yet to be established for
DeepWorker 2000. Numerous issues have been identified and will
be addressed during submersible dives at Gray's Reef and outer
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shelf reefs in order to obtain
the highest quality of
scientifically valid footage.
During the submersible dives
scientists will be evaluating
criteria such as:

Submersible speed and
distance from the
substrate and vertical

relief
Camera position in Comb jellies are extremely fragile

relation to the sub and transparent bioluminescence
camera angle in relation Organisms that do not sting. Comb
to the substrate jellies, such as this Warty comb
Field-of-view jelly (Mnemiopsis mccradyi), feed
quantification (in order Primarily on small crustaceans and
to obtain a reliable mollusks in the plankton. The
estimate of transect DeepWorker gives scientists the
area) ability to study the biological

Laser placement and composition of the reefs and how
adjustment (in order to they affect the composition of fish
obtain organism size and invertebrates such as these

estimates) jellies.
Incorporation of

ancillary audio

capabilities to augment video footage

The DeepWorker provides an unprecedented opportunity to extend
our understanding and appreciation of reef habitat off Georgia. This
is particularly true for the video footage to be obtained from the
Sapelo Scarp area. These views of this deep reef environment will
provide a qualitative snapshot of the fish and invertebrate
communities. Most of this footage will be directly comparable to
transects conducted on shallower reefs within sanctuary
boundaries.

(top) RETURN
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Education and Outreach
Program Overview

Cathy Sakas, Marine Educator
Gray's Reef National Marine Sanctuary

The lush semi-tropical coast of Georgia is as rich in marine life as it
is in marine educational opportunities. Because local students are
already well served by several facilities and centers in the area,
Gray's Reef National Marine Sanctuary has concentrated on
developing curriculum and providing programming for students
outside our immediate area: students not readily able to come to
the coast to learn first hand about the vast marine environments
we have to offer here.

The beautiful subtropical live bottoms of Gray's Reef National
Marine Sanctuary are located 20 miles due east of Sapelo Island in
the middle of the Georgia coast in 60 to 70 feet of seagreen ocean.
From land it is a two to five hour trip depending on the type of boat
used and where on the coast the trip originates. While the trips out
to the reef are long they are also rewarding in and of themselves.
Bottlenose and spotted dolphins ride the bow waves, and
loggerhead and leatherback sea turtles usually make appearances.
The distance and expense of getting to the reef limit the number of
visitors who can experience the reef directly. Therefore our
education programs are designed to bring the reef and its creatures
to the students.

Through Georgia's distance learning network we are able to teach
and interact live with as many as seven classes across the state
simultaneously. With slides and video footage we are able to bring
the reef to life. Students in downtown Atlanta and from the peanut
farms of Plains and in the mountain community of Helen go beneath
the ocean with us to explore Gray's Reef without ever getting wet.
The students ask us questions about the fish and especially the
sharks we see, and if we've ever run out of air while diving there.

The students are spell bound by the program on northern right
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whales with video footage of
a mating group churning the
waters in what researchers
call the "washing machine."
In the popular Florida
Manatee Program students
are particularly fond of the
footage of the large round
tailed 12 feet long mother
nursing her small wrinkled
calf under her front flipper. By
weighing the skulls of a
manatee and a dolphin we
illustrate the fact that even
though these two marine
mammals can achieve the
same length, they are not of
the same weight. A manatee's
closest land relative is the
elephant, and its dense bones
make that point very
believable. Dolphins on the
other hand are of the same
lineage as deer, and their less
dense bones and sleeker
skeletal structure bears that

Gray's Reef staff shares information _

with the public.

To further aid teachers locally and b r‘l.." ,_:g-,- 4 .
o 4 rr.

throughout the state and especially *__,
those not able to bring students to ﬂ

the coast, Gray's Reef has

developed several different

educational modules. The modules

help teachers instruct their students

about endangered species in various

ecosystems, encourages students to

discover creatures in their own oS REEF
backyards, motivates students to
investigate fresh water ecosystems
and reveals the fascinating secrets
of the northern right whale. These
modules include a teacher's guide
with work sheets for copying,
complete activity descriptions, posters and in the northern right
whale module a video tape as well. The activities have all been
classroom tested and deemed educational and fun by participating
students. The modules are targeted for different grade levels and
are free for the asking. A list of the materials available from Gray's

Outreach events are popular
amongst schoolchildren.
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Reef is posted on this website.

In addition to the distant learning programs and the educational
modules, Gray's Reef provides the opportunity for local area high
school students to participate in the Savannah Student Ocean
Council program. Throughout the school year, 17 local area high
school students participated in the first series of Savannah Student
Ocean Council programs. It was such a success, many students
have already requested space for next year's Council.

The requirement for the students to enter the program was that
they have an interest in learning about the ocean and ocean-related
careers. One afternoon each month, the students gathered at
various sites around the community to interact with professionals
established in their ocean-science-related fields. At each of the
sessions the students were asked to solve problems that the
professionals had actually encountered during the course of their
work. The ideas generated by the students were useful in many
ways to the professionals and to the staff of Gray's Reef who
requested input on specific questions.

Some other examples of
issues the students have
worked on: During one
session the students were
asked to generate guidelines
for the management of the
-« sanctuary from sport fishing,
«w< sport diving and
conservationist perspectives.
The students were also asked
to critique the aquarium with
which Gray's Reef is
Curious hands grasp for associated to make it more
understanding at a Gray's Reef useable to visitors and to help
outreach event. design a recoverable turtle
radio tag. All the
professionals that participated
in the program were impressed with the students' comprehension
levels of the presented materials and their creative ideas and
solutions to the posed problems. The students came from public
and private high schools as well as a home school. Last year's
schedule of programs is included at the end of this section.

Because learning is not limited to just one age group or education
level, the staff of Gray's Reef National Marine Sanctuary has strived
to provide speakers for all types of venues when requested. While
our presentations cover a variety subjects, mostly we speak on the
colorful wonders and importance of Gray's Reef as one of the
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premiere examples of a southeastern live bottom habitat. Our staff
has spoken at fish fries, scuba diving club meetings, fishing
tournaments, kindergarten classes, Rotary Club meetings,
gatherings of retired corporate engineers, teacher workshops,
marine educators conventions, symphonies, political hearings, and
many more. Our programs are geared to the audience and their
area of interest. Recurrent throughout our presentations is the
importance of a clean environment which is essential to the
continued good health of Gray's Reef and all of our coastal waters.

In an effort to take advantage of the willingness of our local media
to work with us in informing the general public about Gray's Reef
we have embarked on a partnership with the local NBC affiliate
WSAV-TV and our local Peachstate Public Radio Station WSVH-
WWIO on a series called Rivers to Reefs. The series is designed to
inform the general public about Gray's Reef and its intimate
connection to the land. Gray's Reef is directly influenced by the
Altamaha River Watershed that brings fresh water from deep inside
the interior of Georgia flowing through 250 miles of urban sprawl
and rural farm lands to the coast and an additional 80 miles
offshore to the continental slope where it joins the warm swift
waters of the Gulf Stream. The main message is that the continued
good health of Gray's Reef is dependent on the waters that bathe it.
Those waters are a mixture of salt from the ocean tempered with
the fresh water of the rivers that drain the coastal plain to the
coast. A complete outline of the series is included at the end of this
section.

Gray's Reef National Marine Sanctuary has undertaken a variety of
programs that are designed to add to our scientific knowledge of
semitropical live bottom reefs and the organisms that depend on
them. Concomitant with that mission is educating, taking the
information we gain and making it understandable and useful to
students and the general public. South African environmentalist
Bada Deone accurately described what education is all about for us
when he said, "For in the end we will conserve what we love. We
will love what we understand. We understand only what we have
been taught.” Our ever pesent hope and ongoing efforts are geared
towards making sure that Gray's Reef becomes a familiar place to
those who don't know it yet, and that it continues to be understood,
loved and protected.

(top) RETURN
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Reed Bohne, Manager

TERVIEW Gray's Reef National Marine Sanctuary

Petrochirus diogenes, Loligo
pealeii, Pennaria tiarella,
Oculina arbuscula; unfamiliar
yet lyrical words, the scientific
names of hermits crabs,
squid, hydroids and corals that
populate Gray's Reef. These
names, as mystical to us as
the creatures themselves,
create, as the poet James
Dickey once wrote " a kind of
shade, and because the
names themselves are
strange, special and
beautiful...call up an entire
flora and fauna that hover
with Edenic colors in the
readers uninformed - that is,
still virgin mind."

Our reefs_ _and ocegnic William Bartram explored coastal
communities remain largely  Georgia's natural history and terrain

unexplored, new territory, from 1773-1776.
poorly understood, yet

magnificent to behold. It is
still the realm for exploration, for celebration by the scientist and
the poet. Dickey's quote was a preface he wrote to the 20th century
publication of colonial explorer William Bartram's book Travels.
Bartram explored the natural environment of coastal Georgia from
1773-1776. Travels blends scientific nomenclature with romantic
prose and evocations of God in nature to catalog his expeditions
along the coast.

CULTURAL HISTORY
Bartram's spirit shades our exploration of Gray's Reef during the
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Sustainable Seas Expeditions. For like the colonial traveler in the

new world, we only now have the

John&William Bartram

A_.-'.-".-".r FECEE A _{"J: .-".:.-" .-".-'-"..-."'i.

Stamp commemorating John and
William Bartram's explorations.

and impressed with awe."

William Bartram 1774

rudimentary tools to explore
the undersea continents and
fully marvel at the
discoveries before us. Out
yonder, down under, in the
ocean we can still be the first
person ever to set eyes on a
particular reef, patch of kelp
forest, or submarine volcano
belching out a black mineral
soup. Today, Bartram's
wonderment at the
magnificence of the virgin-
like territory of colonial
America echoes across the
centuries to us as we venture
into our own new world
beneath the waves.

"How the mind is agitated
and bewildered at being thus
as it were placed on the
borders of a new world. On
first view of such an amazing
display of the wisdom and
power of the supreme author
of nature, the mind for a
moment seems suspended

RETURN
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Cultural Resources
Characterization

Bruce G. Terrell
Archaeologist, MSD

A brief Cultural History of Gray's Reef and Coastal Georgia

Gray's Reef National Marine Sanctuary is a 17 square nautical mile
"live bottom" reef that was historically known by local fishermen as
the Sapelo Ground but was re-named for Dr. Milton B. Gray, a
prominent zoologist who conducted studies in coastal Georgia.

Archaeological studies of coastal Georgia indicate evidence of Paleo-
Indian habitation about 12,000 years ago. Coastal island sites also
show the presence of Archaic peoples who lived there about 8,000
years ago. This culture, which subsisted primarily on fishing, is
thought to be related to a "parent culture” in the Caribbean.

The earliest 16th-century Spanish missionaries encountered the
native Guale people. Georgia's coastal region is still sometimes
known as the Guale coast. These Indians were driven out after the
1670s and replaced by the Yamassee tribes who supported the
British incursions into the area from the Carolinas. The coastal
tribes were accomplished canoe builders and fishermen and
subsisted on the resources of the inland waters. By the mid-18th
century, disease and English aggression had virtually exterminated
the Yamassee people.

The Creek tribe lived in the coastal region by the time of James
Oglethorpe's arrival in 1733. Oglethorpe developed a good
relationship with the Creeks and was permitted to build a trading
town which became Savannah. In the 1830s, the Creeks were
evicted by the American government in order to open western
Georgia to American settlement.

The Georgia coast was initially included in Spain's claim to Florida.
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After failed attempts to settle
the area in the early-16th
century, Governor Pedro
Menendez de Aviles built a
series of coastal forts to serve
as bases to protect Spain-
== bound treasure flotas

traveling up the Florida

" Straits towards the Gulf
Stream off Cape Hatteras.
Adjunct missions built on
various coastal islands met
marginal success in the goal

of Christianizing and
Sixteenth-century Spanish sailors managing the local Indian

met with marginal success in the populations.
Christianization and enslavement of

e ERESIEL CUELE [pEel e The southeastern coastal

region was an arena of
conflict between the Spanish and English through the mid-18th
century as both European powers sought to control the coast. While
their skirmishes were usually played out on land, both sides were
supported by ships and coastal watercraft.

By the early-18th century Britain had encroached on Spain's claim
to coastal Georgia. Oglethorpe's 1733 settlement at Savannah, near
the mouth of the Savannah River, provided England with a deep-
water port that provided access to the pine forests of the interior.
The forests provided naval stores such as timber and pitch for the
ships of the English navy.

Until the American Revolution, settlement in Georgia was centered
primarily in the coastal region. Rice, indigo, lumber products, and
naval stores were economic mainstays and were all exported by
ship. Savannah was the main colonial port for coastal Georgia and
most trade took place between that port and the British colonies at
Charleston and Barbados. A large portion of the population was
composed of freed indentured servants from Barbados and the
British Caribbean.

During the 18th and 19th century, Savannah was considered a
strategic port and various attempts were made to blockade and
capture it. Savannah was in British hands during most of the
American Revolution. The only direct confrontation to the English
came in 1779 during an unsuccessful French attempt to blockade
the mouth of the Savannah River off Tybee Island. The French fleet
was dispersed by a sudden gale.

Small-scale naval conflicts often took place between individual ships
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as small, fast American privateers raided English shipping in both
the sounds and coastal waters. Privateering was a favorite tactic
among nations with extensive seacoasts and small naval forces.
Under government-issued letters of marque, privately-owned
vessels fought the enemy with a war on commerce. Privateering
was essentially government-sanctioned piracy. This pattern of naval
warfare was again conducted against the British in the War of 1812.

Georgia's coastal settlement continued after the Revolution. As the
native tribes were removed to the west, inland settlers stimulated
trade. Raw upland produce such as tobacco, cotton and lumber
were shipped downriver to Savannah and thence to larger, regional
commercial centers such as Charleston, Boston and the West
Indies.

In the 19th century new port towns developed at Brunswick on St.
Simon's Sound and Darien on the Altamaha River. Darien became a
large national lumber supplier. Most coastal vessels carrying
produce in and out of Georgian ports passed through or near the
Gray's Reef area.

Much of Georgia's maritime commerce was sustained by black
labor. Many slaves and some free black sailors worked on inland
vessels and aboard coastal schooners and fishing boats. After the
Civil War, much of the regional commercial fishing (as with much of
the south) was conducted by black fishermen.

Coastal commerce of the 18th and 19th centuries was carried
primarily by small sloops and schooners. Cotton and rice were the
main coastal exports while naval stores such as pitch, timber and
spars were valuable inland exports.

As previously noted, Gray's Reef was originally known to local
fishermen as the Sapelo Ground. Most early-19th century fishing
was relegated to the local Savannah and Charleston markets. The
post-war improvement in steam and rail service made it possible to
ship fish to northern markets in winter months. The principal
offshore species that were caught on the Sapelo Ground were black
sea bass, flounder, red-snapper and the various jacks. Until the late-
19th century, they were usually caught on handlines and were kept
alive in live wells built into the fishing boat's deck. Seine nets were
introduced in the 20th century. An influx of northern fishermen
encroached on the area in the 1880s, after the northern grounds
were over fished. By the 1890s, Savannah was the primary market
for Georgia and northeast Florida's fisheries.

Many distinctive boat types evolved on the southeast coast. The
sinuous rivers and sounds demanded shallow draft vessels that

http://sustainableseas.noaa.gov/missions/graysl/background/cultural_hist.html (3 of 6) [2/7/2003 6:41:12 PM]



http://sustai nabl eseas.noaa.gov/missiong/graysl/background/cultural _hist.html

could serve as passenger transport or bulk cargo carriers. Boats
were propelled by all means available from poling, to rowing and
sailing.

Vessels such as dugout canoes, periaguas, and the flat-bottomed
bateau were enlarged, reduced or modified in numerous ways, to fit
their required tasks. Small sloops and schooners were used for the
offshore fisheries and the coastal trade. These were often little
more than open boats with short fore-decks and a single fore and
aft gaff-sail.

The regional coastal trade saw the finely-crafted, single-masted,
Bermuda sloops that were built in the West Indies in the 18th and
early-19th centuries. In the late 1880s, numerous northern smack
schooners infiltrated the area, as New England fishermen came
south to fish for black bass during their own slack seasons.

By the early 1800s Savannah
had become a regional
shipbuilding center. Two and
three-masted schooners,
brigs, and ships were
constructed for regional use.
Locally-built vessels were used
in 19th-century coastal trade
between Charleston,
Savannah and smaller coastal
towns including Darien,
Brunswick, and Fernandina.

Coastal Georgia's steamboat
heritage is, perhaps, best
known for the construction of
the first trans-oceanic
steamship, SS Savannah in

1819. Many small inland The SS Savannah, built in the
steamers were also used at  gayannah shipyards in 1819, was

Savannah to navigate the the first trans-oceanic steamship.
numerous rivers and sounds.

Larger coastal steamboats

were used to carry passenger traffic between Savannah and the
southern coastal cities. While steamboats moved much southern
passenger traffic, sailing vessels tended to carry bulk goods. The
introduction of the railroad in the mid-1800s usurped much of the
passenger traffic and carriage of perishable goods.

Savannah was an important southern port during the Civil War and
was blockaded by the Union Navy in late 1861. While the
Confederate Navy maintained a strong squadron of gunboats and
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ironclads at the city, there were no naval confrontations offshore in
the Gray's Reef area. Unlike Wilmington to the north, the mouth of
the Savannah River was too heavily blockaded to allow the entrance
of blockade runners.

The Georgia coast again became a focus of naval activities during
World War Il. The southeastern U.S. coastal waters were part of the
battleground for the Battle of the Atlantic. In 1941 and 1942
German U-boats sank several allied merchant vessels near the
present sanctuary's boundaries. In April, 1942, three merchant
vessels were sunk in waters adjacent to Gray's Reef, immediately
off of St. Simon's Island.

Research on the Cultural Resources of Gray's Reef

Researchers are presently examining Gray's Reef for possible
prehistoric human cultural remains. During the last glacial stage of
the Pleistocene, Georgia's coast extended at least 60 miles farther
out into the ocean than it does today. The region of Gray's Reef
existed as an exposed land form. Recent geomorphological studies
reveal that the sanctuary's submerged landforms include river
valleys, submerged terraces, and hard bottom outcrops, all of which
are potential sites of prehistoric activity.

Based on findings from nearby land archaeological sites, prehistoric
cultural remains in the Gray's Reef National Marine Sanctuary could
include shell middens (refuse piles) which could contain Paleo-
Indian and Archaic-stage food and botanical remains. Additionally,
cultural materials such as stone tools, flakes, and ceramics (from
the Archaic period) could also remain. Habitation and camp sites
may also be preserved beneath the submerged substratum. In
addition, there have been recent reports of extant fossil remains of
prehistoric mammals found on the sanctuary’s seabed. Geophysical
survey and modeling, followed by testing, may reveal the remains
of such prehistoric cultural sites. The discovery of any prehistoric
cultural materials would be of extreme significance.

The potential for historic cultural remains is slim but not negligible.
Previous surveys of the small sanctuary have revealed no obvious
historic . Additionally, few hazards exist within the sanctuary which
would threaten navigation such as shallow reefs, unusual weather
patterns, or currents or proximity to land forms. Fishing vessels
wrecked by storms or accidents have, perhaps, the greatest
potential to exist within the sanctuary.

The cultural resources of the sanctuary have a moderate priority
level. There are no (yet) known shipwreck sites in the sanctuary
and the threat to potential prehistoric sites would be low. Research
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and survey for such sites, however, is considered necessary for this
sanctuary because of the probability of sites based on previous
research.
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"The Pine Casket"

from Sapelo Stories by Cornelia Bailey

Cornelia Bailey was born

Cornelia Walker in the Belle

Marsh community of Sapelo

Island just before the mid

century mark. Her father

Hicks, the cast net weaver,

and her mother Hattie Mae

raised their family on the back

side of the island on the edge

of the marsh where Cornelia

learned to fish and crab in the

bountiful salt water creeks.

Cornelia's family as well as

almost all of the other African Cornelia Bailey

American families on Sapelo

are direct descendents of the

slaves of Thomas Spalding, the scientific agriculturalist who ran a
successful plantation on the island from 1802 to the beginning of
the Civil War. Cornelia and her parents, and mostly the older
members of the community, still speak Geechee, the native dialect.
Referred to by many as Gullah, Cornelia will be quick to correct the
uninformed that Gullah is spoken by South Carolinians; Geechee is
spoken in Georgia and specifically by residents of the Hog
Hammock community where the families have been consolidated
since the 1960's. The people's connection to the land is what makes
Georgia's coast so special. The love and respect its people have
held for it have resulted in some of the wildest coastline in the USA.
This is Cornelia’s story of her connection to the land.

Why do | have such a strange feeling about Belle Marsh? I am here
on a small island, Sapelo Island, about 12 miles by 4 miles, and the
south end feels different, like I am in a strange country-it don't
belong to me. | feel on the outside looking in. Why? Why this
feeling? But when I travel on the west perimeter road going north
toward Belle Marsh | begin to feel great, different, as if I am

ssions/graysl/background/sapelo_island.html (1 of 4) [2/7/2003 6:41:24 PM]


http://www.nationalgeographic.com/seas/
http://www.noaa.gov/
http://www.goldmanfund.org/

http://sustai nabl eseas.noaa.gov/missiong/graysl/background/sapelo_island.html

SAPELQ

I5LAND

connecting with myself. There is a peace that comes over me that
belongs to me only. The trees, noises, sound, smell, is all mine. |
hear voices, | see faces, | remember things, but only at Belle
Marsh. Why? The marsh where we swam at high tide, the field with
corn and peanuts and peas, the rowboat tied in the creek at Moses
Hammock--it's all mine.

Do you think it's because | was born there? Yes! That must be it, or
because | died there and came back to life, or maybe because my
father's roots are there. It feels great, it feels just right. We had a
two-room A-frame house with wooden shingles and wooden
windows. When it leaked, it rained inside and drizzled outside. We
loved and lived in that house, we died in that house. It was my
papa’s folks' house before it was his.

My feeling is all in me, waiting for a door to open. | was happy. We
had a Sears Catalog and a battery radio to unite us to the outside.
Why did we trade off? I would have love to remain there. It's only
about 80 acres but to a child, that's heaven, and to the child in me
it's still heaven. Papa must have love it also, to have live there for
46 years, to have walk all those miles to work for Howard Coffin
and Richard Reynolds in cold, hot or wet weather, all for his family,
and then return in the afternoon.

But let me go back to the beginning. About 40 years ago | was born
at Belle Marsh. It was Tuesday and my grandfather name me
Cornelia. Mama had seven before me and six before the seventh,
she thought six was all she were going to have. Then along came
my brother Asberry and two years later, me. My brother was the
seventh child and a son, so he was suppose to be wise and smart-
that's another story!

A bundle of joy, | were helped into this world by Mrs. Katie Hall
Underwood, the local midwife. She had to travel from Hog
Hammock to Belle Marsh. My papa went in the wagon to get her.
Right away | became Papa’s favorite child. Grandpa John Bryant
said | would be intelligent and wise beyond my years.

Life at Belle Marsh was happy for us children because we had love
and felt love. So it didn't matter that we didn't have the proper food
to eat or decent clothes to wear, we had each other and ourselves
in our own little world.

When | was about three | became very sick, no one knew what was
wrong. There were no money to go to the doctor, so home remedy
and lots of prayer were all my folks had. After about 48 hours, the
thing my parents fear the most happen: | died. Yes, died. They had
already lost two sons earlier from fever and now me. Mama ran
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almost 3 miles to our nearest neighbor Jessie Mae's at Lumber
Landing and told her she lost another child.

¥ a. | Now itis a very old tradition on Sapelo to
L& [ﬁ; ring the church bell in a very mournful
o PR tune when someone dies. In this way
# : . news about my death were sent out across
"‘:'r..i.-' .. w the Island and my father who was working
AL == at South End at the time, receive the news
E‘ 3 “m of my passing. He came form work to be
o with the family and to measure me for the
casket. Then he took that long walk back
Cornelia Bailey and to South End where he and his cousin,
Viola Johnson who was a carpenter, built my casket of

yellow pine. Papa said he cried all the way
there and back.

By this time people from all over the Island began to arrive at our
house for the wake. | wish | could have seen them! Mama, Aunt
Mary and the other ladies cleaned me up and put on my best dress
for burial. Papa and Charlie Walker came home in the company
truck and place my casket and rough box in the living room. The
ladies lined it with clean sheets.

Uncle Nero was there and said "Put her in the casket-what are y'all

waiting on?" He was drinking. At a wake there always were a bit of
drinking. My mother said she just couldn't bring herself to place me
in that box.

Then Aunt Mary said to Mama, " This child is not dead!” She sent
her daughter next door to dig up some garlic which she mashed
into bits and forced into my mouth and under my nose. Coughing
and crying, | began to come out of whatever | was in, was it a
coma? Or did | really die and come back, as so many of the elders
believe? Everyone was so happy! Can you imagine how drunk they
got? They really celebrated!

I am here to testify | was once believed to have died and return to
the living, and to this day everyone think that | can look into the
future and will be blessed with long life.

In Belle Marsh, life went on. Ours were the only house there by
1949, but | was not lonesome at all. My brother Asberry and |
decided that casket would make a nice boat, so at the age of five
and seven we drag it out of the house and push and pull until we
got it into the water at high tide, behind our house.

At this time, Mama and Papa were also raising Michael, my sister
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Ada son. He were three when we went boating and we took him
along also. It just so happens that Papa came home early that day
and decided it was high time to go hunting shore birds such as
gannet. Michael had on a white shirt and a gannet is also often
colored white and black and gray. So Michael was sitting out in the
water playing, along came Papa with his double barrel shotgun and
took a dead aim on what he thought was a gannet in the marsh.
Michael stood up in the casket just before Papa squeeze the trigger,
boy was Papa mad with us! Out of that water we came and was
marched ahead of him back to the house for a sound whipping. We
did not go boating again in my casket!

They were the times of joy and sadness for someone so young. The
joy of learning the tides at an early age to go gathering crab by
ourselves, they joy of digging fresh green peanuts on Moses

Hammock and boiling them in an old tin can full of salt water from
the creek, the joy of pretending everything in a Sears and Roebuck

Catalogue was yours, the joy of eating fresh bake sweet potatoes
fresh out the fireplace.

The sad part was leaving it at age five. | can still see it, feel it and
regret it all. Belle Marsh had its ups and downs for a little girl of
five, things | don't understand back then and wonder if 1 ever will.
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SN Paleoarcheology:
Searching for the Past In
Gray's Reef

MTERWVIEW

Erv Garrison, Ph.D.
University of Georgia, Athens

"Paleontology" is the scientific
study of ancient life forms and
their fossilized remains. Most
life forms studied by
paleontologists are now
extinct such as the dinosaurs,
perhaps the most famous of
all the subjects of
paleontological study.
"Archaeology" is the scientific
study of past human groups.
Paleontology and archaeology
can overlap when the fossils of
ancient animals and the
artifacts of ancient humans
occur in the same place.
Gray's Reef may be one of
those places.

Dr. Erv Garrison examines fossil
specimens with some Georgia
Islands managers. Over two dozen
fossils of horse, camel, bison and
mammoth have been found, as well
as what may be a piece of fossil

Since 1994, research divers  antler that was modified for use as
from NOAA and the University g tool.

of Georgia (UGA) have found
over two dozen fossils of
extinct animals such as horse, camel, bison, and mammoth at
Gray's Reef. Along with these exciting finds, researchers have found
what may be a piece of fossil antler that was modified for use as a
tool. The possibility of ancient animals and humans living at the
spot of today's Gray's Reef is a real one.

CULTURAL HISTORY
How could ancient humans or animals live at a place located 70 feet
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below the surface of the
Atlantic Ocean? During the
last Ice Age - 10,000 to
30,000 years ago - the
oceans of the world were as
much as 300 feet lower than

| today thereby exposing

+ large parts of the shallow
coastal margins of America.

' Gray's Reef was dry land for

over 20 millennia so great

numbers of animals could

have lived and died on this

coastal plain. We see the

remains of these animals

today as fossils lying on or

near the sea floor. Gray's

Reef is clearly rich in the number and kind of fossils that have been

found to date and will be

the focus of scientific study in

the years to come. During the

Sustainable Seas Expedition

missions, the DeepWorker will

be used to explore for fossil

remains in new areas of

Gray's Reef, expanding

Fossilized mastodon bones are part of
a rich assemblage of fossil species
found at Gray's Reef.

ongoing paleoarcheological
research.

These fossils found in 1996 are rib
like bone fragments over 150 mm
in length and radiocarbon dated to
8,000 years. One is less mineralized
and identified as an extinct species
of bovine (such as bison) animal.

The National Geographic/National Public Radio RADIO EXPEDITIONS
team went to Georgia to record an archeological dive with Dr. Erv
Garrison from the University of Georgia and Bruce Cowden from
Gray's Reef National Marine Sanctuary. To listen to this radio
expedition, point your web browser to:
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LA Selected Poetry for Gray's
Reef National Marine
Sanctuary

MTERWVIEW

These poems have been graciously shared with us by members of
the Poetry Society of Georgia in celebration of the Sustainable Seas
Expeditions at Gray's Reef National Marine Sanctuary. While all the
poems submitted were excellent, the three featured here related
the best to our mission. Each author passionately expresses their
connection to the sea in skillfully rendered verse. We are fortunate
they chose to share with us.

Sea Query

Who can tell you all
of this deep sea?
Though searchers come and go
they have not measured
its immensity.

Many have heard the talk of water
moving in pale caves of chalk,
and found along far islands
water gardens on sunny ledges,
and brought you ambergris
and tales of wandering
through some dim abyss.

But of that ceaseless ebb and flow
Who has told the all there is to know?

Go down web-footed, helmeted.
Explore black caverns where
you creep with eyeless beings
on the ocean floor.
Find your way to barriers of glass
CULTURAL HISTORY frozen for aeons
in the under tide,
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see mountains none can pass.

And then return to sun and sky
and sit upon the golden sand
and stare, helpless,
SAPELO ISLAND on that glittering ebb and flow
of which who knows
the all there is to know?

-Gerald Chan Sieg

Turning the Soft Fish

Ancient people leathered to copper by ancestors and sun,
Haunched down in circles at marsh edges,
Among moist dunes lapped and scalloped by
every tide since time.

Smiling, nudging, they cracked oyster against oyster
Sucking out the mellow plush-gray beastie,

The soft fish.

Whole half-shells were ceremoniously stacked aside
Like iridescent razor-spoons.

"The sea that eases our life is both deaf and loud,"
They say,
"It vomits its treasures and howls for more.
The sea is like the sky."

They pick up the shells--pearl inner surfaces shimmer
Spectrums of pastel. "Look. Look," they cry,
"Everywhere it turns, a rain-sky is painted. Look.
The sky and sea are one."

These scraggy copper-fleshed folk grasp life
On the glut and suck of tides.
They yearn to a faith that tells of lavendar essences
In scaly vermillion robes, blue-heron wings flashing
Thru forests of kelp, meadows of writhing seagrass.
After every flushing rain, these stormy spirits
Rise unto the roof of the sky and wait.

The gaudy parrot fish, blue-fin tuna and lemon shark,
Freckled, toothy eels sleek and fierce as lightning
Come with the mottled, limp pink octopus glaring,

Rippling upward with humpback whales in hefty grace.

Especially in the time of warm suns, they take turns

Sending their bright spirits up to commingle rainbows

And praise the skies for rain.
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The copper-skinned people become rituals, streaking themselves
With berries and clay, pollen and tree-bark to urge
The colors of their spirits to ascend with those from the sea.
A numbness of awareness suffuses them
Into highest ethereums of arching light.
They stiffen and luminesce. They join
The sea’'s rain-sky in all ways.

Milleniums tell how the copper people could generate rainbows
Alone.
When the sea was too distressed.
"The sea and the sky are one with us,"
They said, turning the pearly shell
Of the soft fish reverently in their dark, hard hands.

-Bob Strozier

SEA CABIN

See that cabin there
With seaweed by the door?
That is my destination
When | reach the shore.
See how the sea breeze passes
Blowing sea and sand?

I will make my home there,
On that point of land.
Watch as the boat comes closer,
Soon we will be there!
Stay with me a moment,
The day is warm, and fair.
Each of us needs a harbor
A place of quiet keep.
Mine is by the ocean
Where the years stand deep.
See that cabin there
With driftwood near the door?
Stay with me a moment
When we reach the shore!

-Patricia Robinson-King
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Credits:
Gerald Chan Sieg:

Ms. Sieg was born of the first Savannah Chinese family on October
1, 1910. At the age of 16 she won the Poetry Society of Georgia's
first high school prize and became a life long member of the
Society. In the 1999 Savannah Literary Journal: this announcement
was printed: "The Savannah's Writers Workshop is pleased to
announce that the recipient of the Irene Tromble McAlister Literary
Prize for 1999 is Gerald Chan Sieg. Ms. Sieg's finely crafted,
delicate poetry captures in a few words the reality of a time or
place or feeling. She has shown by example that a poet can achieve
excellence in art and inspire others to pursue that goal.”

Bob Strozier:

A member of the Poetry Society of Georgia since 1955, Dr. Strozier
taught for over 30 years at Armstrong-Atlantic State University as a
Professor of American Literature. During his career he served as the
Department Head of Languages, Literature and Dramatic Arts as
well as the Director of Public Relations. A native Georgian he has
lived in Savannah since 1946 admiring and writing about the
beauty of our coast.

Patricia Robinson-King:

Born in Kittery, Maine in 1926 on the Fourth of July, Ms. King
moved to Georgia in 1947 bringing with her a deep love and respect
for the ocean. While her poems were written for the cold waters of
the north, the feelings and emotions she expresses are universal
and intimately relate to the warmer waters of ours. She often refers
to the poet inside herself and others as "a common cord that the
written language can strike." Ms. King has been a member of the
Poetry Society of Georgia for over 32 years.
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Alesandra Score,

TERVIEW Gray's Reef National Marine Sanctuary

Gray's Reef National Marine
Sanctuary is one of the largest
near shore live bottom reefs
found in the South Atlantic
Bight. As such, it is an
important habitat for sea
turtles including the
threatened loggerhead,
Caretta caretta. The ledges
and overhangs of the reef
provide the loggerhead sea Over the years, researchers have
turtle with protected resting learned much about loggerhead's
spots, a bountiful resource of nesting behavior (i.e. seasonality,
food, and close proximity to number of eggs, sites), but little is
nesting sites on barrier island known about the animal's behavior
beaches. when underwater, away from the
beach -- especially for the relatively
small Georgia/South Carolina
nesting population.

Although observations by
sanctuary staff have
documented the presence of
loggerhead sea turtles within
the sanctuary and along the Georgia Bight, little is known about the
turtle's daily and seasonal behavior, nor their use of the different
ocean habitats. Many studies have focused on nesting behavior and
post nesting movement of adult females, while little work has been
conducted on offshore turtles especially males and juveniles.
Management plans that include the protection of this species are
confined by a limited amount of data.

This project will contribute information of the offshore loggerheads
found at Gray's Reef pertaining to demographic affinities for
foraging, resting, nesting, and breeding, both spatially and
CULTURAL HISTORY temporally. Conservation issues at Gray's Reef pertaining to
loggerhead sea turtles can be addressed more fully using
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knowledge gained from this
project.

This project will analyze
habitat availability, utilization,
and preference with use of
satellite telemetry and by
cohort tagging with reflectors.
Seasonal use of ocean areas
and general patterns of
movement within feeding,
resting, and nesting sites will
be studied. Data that
contributes to the recognition
of ocean pathways, areas of
use by male, female and
juvenile loggerheads, and
general dive patterns (depth
and time at depth) will
significantly enhance current

and future efforts for

To capture a loggerhead protection of this species.
underwater, the turtle is directed by

divers into a hand held net, carried
to the surface, and lifted onto a
boat. Turtles are returned to the
capture site following a blood
sample and the attachment of a
satellite transmitter.

During Sustainable Seas
Expeditions underwater
transects with the
DeepWorker will provide data
in which to assess localized
loggerhead population, habitat
usage, and collect

observations on behavior patterns.
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By learning more about the daily
and seasonal movements, genetic
information, and sexual maturity of
loggerheads, researchers can better
protect this prehistoric species.
Here scientists at Gray's Reef are
tmmtrasound of a
loggerhead.
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Savannah's Ocean Fest
Sunday, August 1, 1999

NOAA's Gray's Reef National Marine Sanctuary is proud to sponsor
the Savannah Ocean Festival on Sunday, August 1, 1999. The
event will take place on River Street, Rousakis Plaza, from noon
until 5:00 pm Ocean Festival represents the land-based celebration
of the Sustainable Seas Expeditions, a two-week mission to
rigorously explore the ocean world offshore of the Georgia Coast
and specifically at Gray's Reef National Marine Sanctuary.

The Ocean Festival will bring
together a variety of exhibits
highlighting our colorful ocean
world from children's art and
poetry to hands-on touch
tanks of sea creatures. The
NOAA Ship R/V FERREL will
be docked adjacent to the
plaza and host tours
throughout the afternoon. A
full-size model of the one-
person submersible
DeepWorker 2000 will also be available to explore. Live music will
be provided by the "World Famous™ Crabettes, Savannah Folk Music
Society, "Call the Cops"™ and the Gospelaires. Come join the fun
while learning about Gray's Reef and the importance of our vital
ocean resources.

An Ocean Fest mural.

The Gray's Reef National Marine Sanctuary is administered by the
National Oceanic and Atmospheric Administration (NOAA) and was
designated in 1981. The sanctuary protects one of the largest
nearshore live bottom reefs off the southeastern United States.
Gray's Reef consists of a series of sandstone outcroppings and
ledges up to three meters in height, in a predominantly sandy flat-
bottomed sea floor. The live bottom and ledge habitat support an
abundant reef fish and invertebrate community making Gray's Reef
one of the most popular sport fishing and diving destinations along
the Georgia coast.
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All the activities of the two week project at Gray's Reef will be
described on the special National Geographic Society-NOAA web
page for the Sustainable Seas Expeditions. To explore our colorful
and fascinating ocean worlds nationwide go to

www.sustainableseas.noaa.gov.
SAPELOD
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July 26, 1999

Reed Bohne, Manager
Gray's Reef National Marine Sanctuary

Laddie Akins, Executive Director
Reef Environmental Education Foundation

'The ship, a fragment detached from the earth, went lonely and swift like a small
planet.’

-Joseph Conrad

Gray's Reef research vessel Jane Yarn and the NOAA Ship FERREL departed Savannah
to begin the Sustainable Seas Expedition at Gray's Reef. Conrad's quote, except the
reference to swift, applies to our departure as we hope we will be self-sustaining for a
week offshore.

Gray's Reef Research Vessel Jane

NOAA Ship FERREL
Yarn

The seas were calm and the air was heavy with temperatures approaching 100
degrees. The two lumbering planets plowed through the seas and equally thick
humidity for the 4-hour transit from Savannah to the sanctuary. Upon arrival both
ships settled in to their stations. The Yarn tied up to a mooring buoy near the center
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of the sanctuary and the FERREL about a mile to the south to begin deployments for
the check-out dive by the Gray's Reef pilots. The heat refused to be ignored and
pressed in on the pilot's plans. Precautions must be made to keep cool in the acrylic-
domed sea capsule. Like the days before air conditioning, blocks of ice in front of the
ventilation fans would do the trick, if we could only figure out how to rig it. The ship,
its crew, and the pilots were ready to go, and go they did!

Here's Laddie's report:

"Initially 1 had mixed emotions about being the first sub dive at Gray's Reef. It is
standard to have bugs to work out when you're launching the first dive of a project.
But excitement won out and | was ready for action when we got to the final predives
on the sub. Around noon we were ready to go."

"The hatch is closed and we are pulling a slight vacuum prior to launching. Everything
feels very familiar and I am 'comfortable’ but hot during the launch. I can't wait to get
to the bottom and start exploring this new area of hard bottom, a mile or so to the
south of the normal research area. Even though the prime objective of this first dive
is to serve as the checkout dive, we are hoping to locate a new ledge of hard bottom."

'Touchdown!" | wish Larry Munsen could call this one. Visibility is very good, we'll call
it about 25 to 30 feet, and | have positioned the sub only a few meters from a nice
little hard bottom community. Lots of 1 to 2 foot high sponges, tunicates, and fish.
That's what | am here to study."

"l work for the 'REEF' environmental education foundation, based out of Key Largo,
FL. We are a non-profit organization with over 15000 members whose primary
program focus is on educating people about the marine environment and providing
them with a way to collect data that is used by sanctuary managers and other
scientists. This data is publicly accessible on our web site at www.reef.orqg. The

database now houses more than 17,000 surveys."

"The program originally began in the Florida and Caribbean region in 1993, expanded
to the Gulf of Mexico in 1995, California in 1996, and the Pacific Northwest last year.
We have been working with the staff and science team at Gray's Reef National Marine
Sanctuary to implement this program in the South Atlantic waters and have just
kicked off a new curriculum and focus on involving the public in gathering this data."

"For me this excursion into Gray's Reef's waters is a bit of a homecoming. My family
is Georgia born and raised since before the Civil War and | have relatives spread
throughout various towns throughout south Georgia. | never knew Georgia had this
kind of underwater treasure. | moved to Florida to find the reefs and now find myself
coming home to do the real exploration.”

"l hope | can introduce this underwater habitat to other dive enthusiasts in the state.
They don't know what they are missing. So how does this sub work help? First, the
depth of the water at Gray's Reef is about 60 to 70 feet. Using scuba we are severely
limited in the time we can safely spend at that depth, about 40 to 50 minutes
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maximum. The sub gives us the capability of extended underwater time, and we
make no bubbles that might frighten some species of fish."

"Second, the deeper areas adjacent to the sanctuary are thought to contain valuable
hardbottom communities and large numbers of fish, but their depth of nearly 200 feet
prohibit safe scuba exploration. The sub is going to give us our first look at some of
these deeper areas and the ability to bring back images of first hand accounts of what
we find. My big questions revolve around the capabilities of the submarine to
objectively observe fish assemblages. Would fish run from such a space age intruder?
Would pilots see the smaller species well enough through the acrylic dome port to
conduct a subsurface survey comparable to one done on scuba?"

"The answers to my questions are not far away. As | park the sub motionless on the
bottom, | can see numbers of small slippery dick wrasses swimming about just in
front of me. For them, | must seem like a big rock on the bottom and they pay me no
mind. | begin to explore the area around me and find that the fish don't scatter at all
and often seem even curious to see what this big rock is doing, moving around down
there.

"l begin my fish survey and record on my checklist the species | see and the relative
numbers: black seabass, bank seabass, blue gobies in the distance. The familiar
friends are all very easy to pick out. | look up towards the surface and see four
orange file fish swimming twenty feet overhead, new species for our Gray's Reef list.

"l have been exploring awhile and seemed to have covered much of the same type of
low profile, live bottom community but no ledge so far. Then | see a nice sheepshead
swimming towards me and a dark horizon starts to take shape across the bottom. |
can make out the beginnings of a two foot ledge and see lots of fish activity here.

"As the ledge becomes clearer, | can see the tails and bodies of five nurse sharks
parked together under a single overhang, many more black seabass, and now a half
dozen blue angel fish join them. A school of tomtate, grunts, and finally two nice gag
grouper. | have been waiting to test out the subs stealth on these wary fish and I'm
very surprised to find them easily approachable. | can get closer than ten feet to
them before they start slowly to adjust their position to keep their distance. | have
been working with the video and still cameras to get comfortable with their operation
and the practice is now paying off, as | can frame the fish and squeeze off a few
frames before moving on. | can't wait to get a look at the finished product.

"Topside has been in touch with me every 15 minutes or so to check on my life
support readings and see how things are going. And now they have called to say it is
time to come up. It has been nearly two hours since | dropped in and | feel like I'm
just getting started. My fish surveys yielded 18 species, including two species new to
our database for this location. | brought her up to the surface and waited for the
NOAA ship FERREL to swing around to pick me up. | have hardly begun to tap the
sub's life support capabilities, using only a hundred psi of oxygen and none of my
ballast air during the two hour dive."
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"As the hatch is opened up, everyone waiting on deck has questions and I am all
smiles. A resounding success as far as I'm concerned. As | step out of the sub, | can't
help but feel a slight tinge of longing, like getting out of the car after your first drive
to the store on your new license, but I'll be back soon."

Reed continues:

Night arrives and the ship, seas and sailors settle into the quiet rhythm of the
evening. A rich almost-full moon lights the night and the waters, and | am reminded
of William Bertram's eloquent description of twilight, written in 1776:

‘Dewy evening now comes on, the animating breezes, which cooled and tempered the
meridian hours of this sultry season, now gently cease; the glorious sovereign of day,
calling in his bright beaming protection of the silver queen of night, attended by
millions of brilliant luminaries.’

(top) RETURN
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Reed Bohne, Manager
Gray's Reef National Marine Sanctuary

Today dawned like any other, in Hades, the warm wet atmospheric blanket wrapped
closely around the seafaring crew. Even the seas complained it was too hot and
humid to be very active, which is our great fortune, creating calm nights and placid
conditions for launch and recovery. Today we will continue with check out dives in the
DeepWorker and conduct a full dress rehearsal of our planned live Webcast on
Wednesday.

Today the good folks from NASA join us,
arriving on the daily shuttle boat from
Savannah. Andrea McCurdy and Karen Dodson
are good-natured spirits from space that arrive
with large luggage loaded with gizmos. Our
Inspectors Gadget unload their compact gear
and set up for a dialogue with the cosmos. Out
of one suitcase appears what looks like a
diminutive plastic picnic table, but there are no
tykes aboard for lunch. This in fact is the
transmitting apparatus.

Wires, tiny TVs, phones, and frequency devices

begin to multiply out of the suitcases and we Transmitting aparatus used for
stand around them waiting for the clowns to satelite communication.

pop out. The array of materiel begins to

envelope the ship, an electronic Chia pet gone

mad.

This maelstrom mixes with the divers suiting up with double tanks and cables for
direct communication to the surface, creating a mad mess of entanglements on our
suddenly tiny research vessel Jane Yarn. This Tuesday test is perfect because
everything goes wrong. The divers head the wrong way underwater and end up
exhausted by the time they reach their mark for broadcast to the surface.

The communications gear from the divers to surface garbled the voices beyond
recognition. Our downlink sites receive no signal so they think the show tomorrow will
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Andrea McCurdy and Karen Dodson
from NASA unload communications
equipment.

be a bust. The special film clips planned for the
event have not arrived so we're winging the
content. We all know now what not to do.

I know this all sounds terribly terrible, but I
meant what | said above: "We do now know
what not to do!" And so as badly as this dress
rehearsal may have gone, we are confident that
the real broadcast will be a success, provided
we apply what we've learned from these
experiences. And we also completed more
successful checkout dives, which means this
was, indeed, a very productive day.

Closing with another 1776 quote from William
Bartram:

'...the well contrived system at once becomes
chaos: every idea of happiness recedes; the splendor of glory darkens, and at length
totally disappears; every pleasing object is defaced, all is deranged, and the flattering
scene passes quite away, a gloomy cloud pervades the understanding... But let us
wait and rely on God, who in due time will shine forth in brightness, dissipate the
envious cloud, and reveal to us how finite and circumscribed is human power, when
assuming to itself independent wisdom.'

(top) RETURN
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Gray's Reef Goes Global

Reed Bohne, Manager
Gray's Reef National Marine Sanctuary

Last night, we convened on the FERREL to reformulate our plan for the live Webcast.
Dana Wilkes, Chief Scientist for our first leg of the cruise, orchestrated the revisions
to today's concert, and we all agreed that the simplification to the plan should bring
success.

We decided to conduct narration from the surface and communicate below directly
with the DeepWorker through the sub's more reliable through-water communication
system. Kip Evans, National Geographic's intrepid videographer, will be tended by two
other divers to keep cable lines in order. Andrea and Karen have calmed the roiled
waters in the hinterland, assuring folks trying to link into the broadcast at the Coastal
Zone 99 conference in San Diego, California, that all will be well.

Showtime:

At 1 pm EST the camera rolls and we're
broadcasting live from Gray's Reef. Cue cards
are flipping, questions for our expert panel
rolling in, Karen is spinning knobs and flipping
switches to go from live on deck to videotape
to Kip and his cameras below on the reef to
observe Alex Score piloting the DeepWorker
and fielding questions from the surface.

The broadcast apparently is coming in just fine
at CZ99 and we are joined by phone from the
conference by Deputy Assistant Secretary for
Oceans and Atmosphere, Sally Yozell, who Alex Score, piloting the Deepworker
sends greetings and joins in the conversation and fielding questions for the live
on board. Cathy Sakas and Laddie Akins are web cast.

providing running commentary with a

naturalist's tour of Gray's Reef that is
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spectacular. Our third expert aboard for the webcast is Sherri Littman of the
University of Georgia. Sherri talks about the time 10,000 years ago when sea level
had dropped and Gray's Reef was a cool temperate forested area. Right now it sounds
very inviting. The show itself litterally sizzles with everyone off camera wearing towels
on their heads trying to keep cool under the 100 degree Georgia sun.

Andrea and Karen from NASA have worked wonders for us all by bringing the reef to
the world on the Internet. It's high fives all around after the broadcast. The old saying
that a joy shared is a joy doubled truly applied on the Jane Yarn that afternoon.

An archive of the event will be available in a couple of days at:

http://quest.arc.nasa.gov/ltc/ram/sse0728-v.ram

We repair below decks for some lunch and liquids. The meal is most welcome and the
cool air refreshing. We have, however, been visited by a swarm of biting flies on the
boat. It seems incredible that 20 miles offshore these pests should find us and so
thoroughly enjoy our company. The word has gone out to the shuttle boat to bring
back not water but fly swatters and pest strips. Nature is not always serene, and we
consider adding this singular tormenter to our wildlife species list for the sanctuary.
Our fellow traveler William Bartram encountered similar circumstances in his journey
along the coast in 1776.

William Bartram wrote:

'These biting flies are of several species, and their numbers incredible; we traveled
almost from sunrise to his setting, amidst a flying host of these persecuting spirits,
who formed a vast cloud around our caravan so thick as to obscure every distant
object... the species lies in ambush in shrubby thickets and cane brakes near water;
whenever we approach the cool shades near creeks, impatient for repose and relief,
almost sinking under the persecutions from the evil spirits, who continually surround
us and follow us over the burning desert ridges and plains.’

(top) RETURN
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Bruce Cowden, Marine Operations Coordinator
Gray's Reef National Marine Sanctuary

Laddie Akins, Executive Director
Reef Environmental Education Foundation

What an incredibly satisfying, productive two days we've had! Bruce has done some
successful fossil survey work, and Laddie has been very busy indeed, doing fish
census dives with both scuba and the sub.

Here's Bruce's dive report:
"10 Fathom Fossil Foray"

"Today, | had a wonderful (albeit hot and sweaty) two and a half hours of 'mowing
the lawn.' Dana Wilkes and | sat down and figured we would do a complete scientific
survey of an entire gridded area to look for possible fossil sites. This also gave Lori
Sutter, our GIS expert from NOAA's Coastal Services Center, an opportunity to track
and map the sub on GIS and correlate that with satellite imagery.

"We planned that | would take a still photo
every 5 minutes to compare my position on the
bottom with the location coordinates Lori was
logging. The dive went like clockwork.
Everything worked perfectly: all the sub's
systems, navigation, everything. | ran the
videotape cameras on a series of transects,
going 15 minutes to the north, 10 minutes to
the east, 15 to the south, and 10 the west. |
did 3 line transects, which covered about a
square mile. The entire dive went beautifully.

"“The area where | started my survey was some | Bryce Cowden in the DeepWorker
nice live bottom habitat, which | was able to

observe quite closely. As | moved further along, | found a large fossil bone on the
bottom, probably the shaft and joint of a bison leg, black phosphate in color. The
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location was recorded and | took some still footage and video of the fossil.

"During the first transect, | also came upon a big ol' loggerhead turtle sitting on the
bottom. She saw me and flipped off the bottom, then curiously looked at me and my
alien craft. | followed her for awhile, and she didn't seem to get spooked, so she just
kind of hung out in the neighborhood.

"This first full-length dive at the reef was a great experience. | could finally see for
some distance, unlike the cloudy water we trained in. As soon as | got down to the
bottom | could see everything, with great points of reference. Steering was very
responsive, and | could keep nice straight lines. When | saw the turtle there were
schools of bait fish swimming around it and they stayed with me for the rest of the
cruise. They were like puppy dogs on a leash. It was tremendous fun. The fish
seemed to be publicity hounds too, because every once in awhile they would zip
around in front of the camera for a picture.

During the past few days, Laddie Akins has been busy doing scuba reef surveys from
the other ship, the Jane Yarn. Then late Thursday night, he had a chance to dive the
sub again.

He provided the following report on both activities:

"I've been chomping at the bit to get back into the sub since my first dive on Monday,
but there are many other members of this team who are also patiently waiting their

turns as well. So while most of the sub operations are taking place from the NOAA
ship FERREL, I'm getting good research dives in by staying on the sanctuary's
research vessel Jane Yarn. Also on board the "Yarn" are fisheries scientists Roger
Mays and Tom Potts (who also will be piloting the DeepWorker this week and next),
Roger's wife, Ginnie, and National Geographic photographer Kip Evans. Kip has been
actively shuttling back and forth between the Yarn and the FERREL most every day.

"Roger and Tom have been working on fisheries
issues at the Gray's Reef sanctuary for a few
years now and we share a great camaraderie
regarding fish stories--the unusual and bizarre
things we've seen here and abroad. The
methods we are using are slightly different,
designed to generate different information on
the fish assemblages that we're seeing. Roger
and Tom are using a method developed by Dr.
Jim Bohnsack at the National Marine Fisheries
Service. It requires them to sit still on the
bottom for five minutes and record every
Laddie Akins in the DeepWorker  species they see in an imaginary 7-meter circle
around them. Three are permanent stations
where each count takes place every year. After they compile their list, they then
make one complete rotation for each species and count the exact numbers of that
species. The method is good to give density measures that can be statistically
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analyzed very easily.

"The method | am using is the Roving Diver Technique developed by REEF. | swim the
reef system looking for as many different species as | can find, wherever they may be
- under ledges, inside sponges, in the sand near the hardbottom. As | compile my list,
| also record abundance in relative categories: 1, 2-10, 11-100, or more than 100 for
each species on my list. Though the numbers are not as exact, | can get a good
picture of species richness and for many fish like wary groupers, | am able to include
them on my count where they would seldom get within the 7 meter radius of Tom and
Roger. Both methods have their advantages and disadvantages, but together we are
helping to paint a good picture of what fish are found here and how many there are.

"One of the benefits we've found in the REEF method is that we can also train
volunteer divers to conduct these surveys, and the higher the sample size, the more
statistically powerful the information becomes. And it's fun! Divers enjoy having an
activity to engage them during their dives, especially an activity that helps provide
information for managers to better understand the resource. We're looking for a large
number of divers to do these surveys at Gray's Reef on a continual basis.

"Ginnie Mays and | have buddied up on a few dives so far and she is really getting
into the fish surveys. On Tuesday, we dropped down to a plain sandy bottom near the
anchor and she immediately waved me over to point out a wonderful little fish called
a blue spotted sea robin. Only six inches long, the Sea Robin has large wing-like
pectoral fins, armor like bony plates over the head and crab like ventral fins for
crawling across the bottom. We watched it for a good 10 minutes as it moved slowly

about the sand looking for little invertebrates to eat. When we got too close, it spread
its wings out over the sand to display the brilliant blue colors hidden in their folds.
What a sight!

"It's thursday night, and I'm eagerly preparing for my next sub dive, the first night
dive of the cruise. | can't wait to see what's going to come out from daytime hiding.

"I've been shuttled to the FERREL and jump right in to pre-dive mode. Cathy Sakas is
my dive technician and we work though all of the pre-dive schedule quickly and
efficiently. Prep of the sub is becoming second nature to us all.

"At 8:45 pm the hatch is closed and the FERREL crew is setting me into the water
near an area we want to explore. Commander Paul Moen, an old friend from the Keys
now Commanding Officer of the FERREL, advises me over the radio that I'm about
3/10ths of a mile from the supposed ledge. | get clearance to dive and drop quickly
from the dim surface. The sub is equipped with its own halogen 'headlights' as well as
two high intensity lights for the photographic equipment. As | settle to the bottom, |
can see a small area of sand in front and slightly to my sides. Otherwise, my field of
view is only of a deep black.

"Cathy radios from the chase boat above to take a heading of 150 degrees, and I'm
off. Compared to a day dive, the only big difference is lack of good peripheral vision. |
can see fine where my lights illuminate the sandy bottom in front, but nowhere else.

http://sustainableseas.noaa.gov/missions/graysl/dailylogs/July29.html (3 of 5) [2/7/2003 6:42:45 PM]



http://sustai nabl eseas.noaa.gov/missiong/graysl/dailylogs/July29.html

"It seems as though I am a popular item down here tonight. My lights are attracting
all kinds and numbers of interesting little critters. Small larval fish, shrimp, and
worms swarm around the brightness of the HID lights. Their numbers and activity
bring in the Round Scad that we've seen up near the surface during the day. At times
it's difficult to see the bottom three feet away for all of the life blocking my view. As |
fly the sub barely over the bottom, the entourage keeps pace and follows my every
move. A couple of small squid jet into the lights and grab a quick meal from the
buffet, but they don't stay around to play.

"I've been traveling the desert sands for an hour and a half and finally come into a
nice hardbottom area. Still not the ledge that | was looking for, but at least | have
some bottom structure now. | set the sub down to focus in on the camera systems for
a minute, and when | look up, | see a few black sea bass have wandered up under my
lights. Only a foot or so in length, the sea bass are not even slightly intimidated by
my sub. | watch for a few minutes and focus in with the video.

"A short jump off the bottom by one of the fish catches my eye. | watch the sea bass
closely and see the quick jump again. One more time and | realize that it's feeding!
The small little worms and shrimp drawn in by my light are a delicacy for this bass. As
this one continues to grab a bite every 30 seconds or so, others are drawn in to do
the same. | work the video to see if | can get two in the same frame. When | look up
again, there are 15 then 20 of the Sea Basses all under my lights and all eagerly
feasting.

"These sea bass are what we refer to as
ambush predators. They feed by getting very
close their prey and then opening their mouths
wide to create a vacuum that slurps dinner
right down. Every morsel is indicated by a wide
white flash of the inside of the bass's mouth. |
am fascinated and mesmerized by the show.

"At 10:45 pm, topside calls again and Cathy
relays that I've got another fifteen minutes
before my dive is over. I've spent almost an
hour watching my little bass friends! I want to
try a quick experiment and shut down all of the Black Sea Bass Feeding

lights. Black. My computer screen and control

panel lights are the only sources breaking the darkness. | was hoping to see some
bioluminesce in the water, but nothing so far. The small fish and shrimp seem to have
dissipated, but I can't tell for sure. A few want to join me in the sub and are resting
on the top of the acrylic dome, but for the most part, there is quiet and dark. Ten
minutes later | turn my lights back on. The snowstorm of life that had hovered around
my sub when the lights were on has gone, and the scene before me is tranquil and
quiet. But not for long.

"The flurry of activity quickly resumes around my lights. The Sea Bass are back, as
are the larval fish, Scad, shrimp, and soup of life that has followed me around since
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the beginning of the dive. It's time to ascend,
now, so | shut down the cameras and stow the
manipulator controls, recording deck, and
survey slate. It's a short ride to the surface and
topside is waiting when | arrive. The FERREL
radios from a short distance away and I'm back
to reality again.

"At 11:30, I'm lifted onto the deck of the
FERREL without as much as a bump or sway.
As the hatch to the sub is opened I'm greeted
by all familiar faces and questions of what it
Black Sea Bass was like. How do you put into words the magic

of the ocean? The best | can manage for the
first few minutes is to stammer out 'That was one fine ride!'. Then the stories of the
dive begin to flow, amid smiles and laughter and a fine feeling of camaraderie.

William Bartram (1776) adds

"Time now admonishing me to rise and be going, I, with reluctance, broke away from
this assembly of maritime beauties".

(top) RETURN
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Midnight at the Oasis

Cathy Sakas, Marine Educator
Gray's Reef National Marine Sanctuary

Friday night, Cathy Sakas completed the second night dive of the mission, a most
spectacular dive at that.

She provided the following report:

At 6:00 p.m., the seas were calm, and only the
slightest puff of breeze kept the deck from
being a complete convection oven. The
thermometer read 130 degrees Fahrenheit in
the direct sun on the steel deck of the NOAA
research vessel FERREL. Needless to say | was
soaked with sweat as | went through my pre-
dive check with Alex Score, who was serving as
my technician. With my splash-in time fast
approaching, we were working efficiently to
thoroughly prepare the sub for my night dive,
completely checking every detail. | did not
want anything to go wrong with the equipment.
I wanted it to be perfect so there would be no
excuse to abort this dive-of-a-lifetime, this incredible opportunity to observe the
change from diurnal to crepuscular to nocturnal (day to dusk to night) activity on a
spectacular live bottom reef, my reef, Gray's Reef.

Cathy in DeepWorker

At 7:25, | was in the sub with the hatch closed and the vacuum being drawn to get
my cabin pressure to negative-one atmosphere. This negative cabin pressure would
allow me to add air for breathing while keeping the hatch properly sealed. | was
focused on my equipment and getting my oxygen level up to 20.8%, but | still had an
ear-to-ear grin on my face that is still there this morning. | just knew everything was
as it should be and that | was in for an incredible experience. With the sun nearing
the water, the hazy low stratus clouds took on a pinkish yellow hue. It was mellow.
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Within ten minutes | was hoisted up by the ship's crane and dipped in the ocean. With
my tag lines unhooked and the tracking line and buoy secured to my dome | was
ready to submerge. Captain Paul Moen of the FERREL had maneuvered the ship to .5
nautical miles upcurrent of my target, so by the time | hit bottom | had drifted to
within a hundred yards of the ledge with sparse soft corals and sponges leading up to
it. 1 was thrilled. Once the problems with the through-water communication system
were worked out | was ready to go to work.

My first task was to find a good patch of rocky outcropping and sit and watch what
happened. | maneuvered the sub up off the bottom a bit and moved forward. Within a
few minutes | located a good spot and set the sub gently down on a sandy patch
adjacent to the small garden-like oasis of reef. The sun was about to set, but the light
was still quite bright below. | watched a group of spottail pinfish and a few porgy
nosing around the soft coral as the light began to fade. Just to the edge of my field of
vision a five-foot nurse shark cruised the sand with two remora in attendance as well
as a small entourage of pinfish. Then, as if a bell had sounded everything seemed to
ghost away. Nothing was stirring. It was like a shift change had occurred without any
visible evidence of scurrying bodies. They just simply weren't there anymore. | sat
longer.

Darkness came to the reef, and the bottom
seemed still. I wanted to see bioluminescence
but didn't. The surface glowed a soft gray
green but the bottom was inky. After a few
more minutes of straining to see the iridescent
green of any bioluminescent creature | decided
to turn my lights on to get some video footage.
Within a matter of seconds, black sea bass
started coming into the light. First a few, then
more. While 1 was giving life support readings
to Alex, a brown mottled octopus stole up to
the base of a vase sponge and curled up into
an indistinguishable heap. A few seconds later,
it reached out with two arms and pulled the other six and its ponderous head into the
full circle of light. In a blur of brown and beige the octopus lashed two arms towards a
black sea bass. The black sea bass was quicker, its life-saving reflexes responding
just in time. The stealthy fluid movement of the octopus was impressive but
expected; its flash speed lunge was not. The interesting thing is, | did not even know
this whole scene had even taken place until 1:00am the next morning when I
reviewed my tapes. | had been looking at my gauges giving life support readings, so
for just a few seconds my head was turned away from the lights. It was long enough
for me to miss this incredible natural history Kodak moment first hand, but I was very
glad the tape was rolling.

A brown Mottled Octopus

With several minutes of good black sea bass feeding activity and single appearances
by a lizard fish and a trunk fish and oh, yes, a peacock flounder, | decided to sit again
with my lights off. | positioned myself in a good spot, so in case | drifted with the
current | wouldn't hang up on anything. A few minutes after my lights died | was
treated to the soft eerie glow of bioluminescence.
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Off to my port bow was the best show. As the sub moved at a snail's pace down
current, it left a wake of soft green glows. Some of the glows were globular in shape,
and | guessed that those creatures were the ctenophores, the comb jellies that I had
seen before shutting off my lights. The other glows were from the soft corals and the
dinoflagellates hitting the sponges. Every now and again a squiggle of green light,
most likely from a small worm, would wiggle by the dome. There were a few quick
streaks of green too,? a small fry no doubt blessed with making its own cold light.

After 20 minutes or so it was time to give life supports again so | turned on my
camera lights and was informed that divers were coming down for a photo session.
Before diving, | had worked out a series of hand signals with the project's official
videographer Kip Evans of the National Geographic Society. He was accompanied by
the FERREL's Executive Officer Dave Score, Alex's husband. As soon as they entered
the water | could see the bright lights of Kip's camera descending in a scene befitting
a science fiction film of a space ship landing in a misty fog.

The duo reached me in a minute or two and we proceeded as planned. Kip made
signals, and | responded, moving in this direction or that, making a wide lazy circle,
stopping and sitting still to talk about what | was seeing. The plan was for me to
engage the inside camera with audio while he was shooting me outside. We planned
to mesh the two together to make a super video. Unfortunately, the audio from inside
the sub didn't happen. My tape had already run out. The footage Kip shot was
spectacular, and it was awesome to see the density of small fry that was attracted to
my lights. At one point the whole sub was covered in this cloud of tiny undulating
white and silver bodies with bigger white and silver bodies cruising through every now
and again. It was incredible stuff. After the half-hour photo session, the divers
returned to the surface, and | was given permission to resume my work.

The night before, on Laddie Aikins' night dive, | had served as his technician and had
the opportunity to sit in the chase boat for two and half hours with NOAA SSE Mission
Coordinator Dana Wilkes. | had told Dana that | wanted him to promise me that he
would guide me as directly as possible to the ledge that had eluded Laddie. We knew
the coordinates, but Laddie had run out of time in pursuing it. The afternoon prior to
my dive Alex and Dave had found it while scuba diving, so we had a visual
confirmation of it as well.

Dana was true to his word, and gave me good headings complimenting me on running
a true course. But | had only been running a few minutes with all my lights on when
out of the hazy green black a large hammerhead came in fast. The big male, with
claspers apparent and a remora attached, swung his large head fitfully from side to
side. Then with remarkable agility he doubled up on himself as he turned towards the
sub. With beautifully graceful fluidity he swam towards the dome and hit it with his
head! I guessed he was smelling with the chemoreceptors on the lobes of his head.
The lights had guided him in, but perhaps the smell of the divers was still present. |
was ecstatic. What a sight to behold! | was transfixed by how well-suited for his
environment this great fish was. His gray skin and supple fins rippled as he moved
effortlessly through the water. His lithe body, with those odd-looking lobes beautifully
lit from the glow of my camera lights, are an image that will be indelibly fixed in my
memory. This was on my wish list, and | was one lucky lady to have this wish fulfilled.
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With a few more course
corrections from Dana, | was at
the ledge and gave a whoop for
the beauty of it. | had been
traveling at ten feet from the
bottom with an entourage of scad
and a host of fry. At times my
view was blocked with the density
of these fish. But when the ledge
appeared it was apparent and
spectacular. My fear that | would
miss it for the cloud of fish was
unjustified. In my lights the ledge
was grape, fuschia, and salmon
with some mauve and orange in
there too. The encrusting

A drawing by Gray's Reef's Bruce Cowden, sponges, soft corals and tunicates
depicting Cathy's encounter with the were brilliant in my night high

hammerhead shark. (click on the image for the  Intensity lights. I was thrilled. How
full size drawing) could one person be so lucky to

experience all of this? | was and
am humbly grateful.

I watched for just a moment and video taped and took some stills. Then | was ready
to complete my mission by sitting again in total darkness to look for bioluminescence,
the cold green light that marine and terrestrial organisms emit for different reasons.
Fireflies or lightening bugs are probably the most familiar to everyone. That green
light they flash is the same chemical reaction that some sea creatures produce. | was
curious to know whether the bioluminescence would be more or less here, if at all, as
compared to what I had seen in the soft coral and sponge flat live bottom.

With my lights turned off | had to shut off my computer screen that controlled the
sonar and cameras. It was way too bright. I didn't want to turn off my touch screen
that controlled some vital equipment, so | put my hand towel over it to darken it. But
even the green light from the control panel and the red light from the camera control
panel gave off too much light. | sat with my head against the inside of the dome with
my hands cupped on either side of my head to give me a window of darkness. As |
sat there, hair and clothes soaked from my sweat in the over three hours of the
nearly 90 F temperature inside my capsule | was not uncomfortable, just wet, and
totally transfixed at what was happening outside my dome.

As if I were a giant alien sitting in my huge spaceship watching a Lilliputian village
respond to darkness, small pinpoints of light began to glow. It was the most
spectacular natural history moment | have been privileged to see yet. One by one the
green dots appeared over the ledge. They popped up in long lines like lights on a
radio tower and spread over the surface like landing lights on a runway. What a sight!
The upright lines of lights swayed ever so slightly in the vacillating current. | was
completely mesmerized. | guessed that the radio towers were the soft corals and

http://sustainableseas.noaa.gov/missions/graysl/dailylogs/July30.html (4 of 6) [2/7/2003 6:42:54 PM]


javascript:onclick=NewWindow()

Sustainable Seas Expeditions - Gray's Reef, July 30, 1999

erect sponges, and the runway lights were the
encrusting sponges and tunicates or at least
dinoflagellates on them. I'll just have to make
more of these dives to find out.

I knew my time was about up and that my
support crew would be ready to end the dive. It
takes a lot of people to make a dive happen,
and at 11:30 at night, these people were ready
to call it a day. I, on the other hand, was ready
to spend another three hours just watching this
natural wonder take place on my reef, this
phenomenal Gray's Reef. Thousands of Fish

Colonial Explorer William Bartram (1776) writes

"Behold, for instance, a vast circular expanse before you, the waters of which are so
extremely clear as to be absolutely diaphanous or transparent as the ether...At the
same instant innumerable bands of fish are seen, some clothed in the most brilliant
colors... with free and unsuspicious intercourse performing their evolutions: there are
no signs of enmity, no attempt to devour each other; the different bands seem
peaceably and complaisantly to move a little aside, as it were to make room for
others to pass by.

But behold yet something far more admirable, see whole armies descending into an
abyss, into the mouth of the bubling fountain, they disappear! are they gone forever?
is it real? | raise my eyes with terror and astonishment,---1 look down again to the
fountain with anxiety, when behold them as emerging from the blue ether of another
world, apparently at a vast distance, at their first appearance, no bigger than flies or
minnows, now gradually enlarging, their brilliant colors begin to paint the fluid.

Now they come forward rapidly, and instantly emerge, with the elastic expanding
column of crystalline waters into the circular bason or funnel, see now how gently
they rise, some upright, others obliquely, gently lifted or borne up, by the expanding
fluid towards the surface, sailing or floating like butterflies in the cerulean ether: then
again they as gently descend, diverge and move off; when they rally, form again and
rejoin their kindred spirits.

This amazing and delightful scene, though real, appears at first but as a piece of
excellent painting: there seems no medium, you imagine the picture to be within a
few inches of your eyes, and that you may without the least difficulty touch any one
of the fish, when it is in reality twenty or thirty feet under water".

(top) RETURN
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MISSION LOG
GRAY'S REEF

SITE INDEX

August 1, 1999
Oven Baked Aguanauts

Reed Bohne, Manager
Gray's Reef National Marine Sanctuary

Alex Score, Educator
Gray's Reef National Marine Sanctuary

Cathy Sakas, Marine Educator
Gray's Reef National Marine Sanctuary

Reed writes:

The heat is on. Even at this early hour, as we
set up for our SSE OceanFest, it raps around us
like a fur coat in a sauna. NOAA's Weather
Service is issuing heat advisories warning that
the heat index today will be in the 120 degree
range. We're sure this will affect turnout at the
festival, and we brace for a crowd of mad dogs
and Englishmen.

The FERREL is dressed for the occasion, with
signal flags flying and banners celebrating the
Sustainable Seas Festival draped over the
sides. Our special festival tents are populated =~ NOAA Ship Ferrel had over 800

by children's art submitted especially for the visitors during the open house in
expedition, and aquaria and displays from the  Riverstreet.

University of Georgia Marine Education Center

and the Coastal Encounters program from St.

Simons Island, GA. Under other tents the DeepWorker 2000 is on display and Gray's
Reef videos and exhibits dress the scene.

Here's Alex Score's report of her work, manning the booths and working with
the event's young visitors:
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The Ocean Fest in Savannah's Riverstreet August 1, was like no other event | have
ever experienced in Riverstreet before. For one, the heat was excruciating, over 120
heat index, yet people kept coming around the booths to learn more about the
Georgia's ocean and about the Sustainable Seas mission.

The NOAA Ship FERREL had over 800 visitors touring the boat and coming in close
contact with the three DeepWorkers on the deck. | helped kids jump in and out of the
DeepWorker mock-up, and watched their eyes widen once the hatch went down, and
then watched as BIG smiles lit up their faces. "This is really cool”, a 9 year old boy
told me, "Can | drive it one day"'

I told him he can do whatever he believes he can do in life as long a he has a dream,
just like Sylvia Earle once had a dream of exploring our oceans and envisioned this
incredible mission with the DeepWorker that will explore our nations marine
sanctuaries. The most common question | was asked over and over again was if | felt
claustrophobic inside the DeepWorker. | would smile and explain how I was small
framed and | fit comfortably. The dome allows a 360 degree view from inside, and
being underwater with fishes and bottom invertebrates was enough for me to forget
the small space and heat inside.’

Reed takes over the narrative again:

Our first musical group, Bob and Judy Williams,
with the help of Melanie Mirande from the
Savannah Folk Music Society, take the stage to
warm up the sweaty crowd.

The crowd amazes us! Right from the opening
at noon the plaza is packed with families
touring the exhibits and boarding the FERREL
for a look at the ship and the three
DeepWorker submersibles on deck.
Congressman Jack Kingston from Georgia's
Coastal Encounters Nature Center  First Congressional District and his son John
and University of Georgia Marine joined us for a tour, trying the subs on for size
Extension Center had hands-on and touring the ship courtesy of the FERREL's
activities and sea creatures for kids Commanding Officer Paul Moen.

to handle.

The crowd kept a steady flow throughout, with

tremendous interest in the subs and their
operation. Bob and Judy finished their outstanding set and turned the stage over to
the Gospelaires, an a cappella group from Pinpoint GA. Their glorious harmonies wash
over the festival, a perfect blend for a Sunday afternoon.

The festival staff and volunteers are starting to wilt as the unrelenting sun presses on.
To lighten our spirits, the World Famous Crabettes take the stage, mixing vaudeville,
polka oom paa paa, and nostalgic music for the appreciative festival crowd. Gray's
Reef's own Cathy Sakas takes the mike for a sultry rendition of Summertime.
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The livin' is easy in the late afternoon as the
sun abates a bit and the festival begins to wind
to a close. Dr. Sylvia Earle arrives, delayed a
bit by airline rescheduling, but in time for the
student summit and book signing at the
appropriately named store ‘Washed Ashore’.

Sylvia's new book, Wild Ocean, just released
from National Geographic Books, is an amazing
blend of evocative prose and stunning imagery
of America's National Marine Sanctuaries. This
book, as well as her two recently released
children's books, Dive and Hello Fish (also from
National Geographic Books) are a huge hit.

Congressman Jack Kingston had the
opportunity to sit inside the
DeepWorker while Gray's Reef
Cathy Sakas leads the student summit Marine Operations Coordinator,
with Sylvia and picks up the story here: Bruce Cowden explained how the

DeepWorker life support systems
"The operate.

students

(high

school students from Gray's Reef's Savannah
Student Ocean Council and the college students
from Skidaway Institute of Oceanography) had
been at the festival on and off all day, taking
occasional breaks from the relentless heat
waiting for a chance to speak with Sylvia and to
learn from her vast experiences in studying the
oceans.

‘Before Sylvia arrived, the students spoke with
Our own Cathy Sakas’ Gray's Reef Sarah MltChe”, Laddie Akins, Tom Potts and
Marine Educator and SSE pilot, me, all DeepWorker pilots, about our various
joined in with the Crabettes to sing Projects. We asked them how they would use
a song during the Ocean Fest. the subs to study their area of interest. Their

answers were surprisingly in line with ours.

Explore, observe and make a plan to answer
questions that were not initially answered.

'Once Sylvia arrived they closed in their circle of chairs around Sylvia to catch her
every word. She offered them the same career advice she's always offered her own
children: 'Do what makes your heart beat fast!" She urged the students to study what
they felt most passionate about, despite any obstacles put in their path.
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Click here for audio clip of the Crabettes.
(RealAudio), for help see About this Site

'She also suggested that sometimes, in order to get a foot in the door, you have to
take the initiative and start observing on your own time and with your own resources.
In other words, you have to make things happen for yourself. Her other pearls of
wisdom were strung throughout the summit, but perhaps the most passionate was
her charge to them to be unrelenting stewards of the oceans and concomitantly our
planet.

Kids gather along the DeepWorker
for a turn to sit inside the
DeepWorker.

Kids gathered around to create
"Ocean" art during the festival.

William Bartram (1776) writes

"How glorious the powerful sun, minister of the Most High, in the rule and
government of this earth, leaves our hemisphere, retiring from our sight beyond the
western forests! | behold with gratitude his departing smiles, tinging the fleecy
roseate clouds, now riding far away on the Eastern horizion; behold they vanish from
sight in the azure skies!"

(top) RETURN
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About this Site

SITE INDEX

Content Sections
Technical Information
Advanced Features

World Wide Web offerings for the Sustainable Seas Expeditions (SSE)
are provided on two sites, here and at the National Geographic Society.
This site presents the perspective of NOAA's National Marine Sanctuary
program, and is intended to provide readers with up-to-date information
on the status of the project and reports from expedition participants.
The principal offering on this site is the Sanctuary Log, a day-to-day
account of the adventures and discoveries of expedition participants.
This site also provides other expedition material, described below in the
Content Sections. Many related offerings are available on the official

Web site of NOAA's National Marine Sanctuaries Program.

We appreciate your comments. Please email them to:

SSEcomments@noaa.qoVv

Content Sections

The Home Page provides access to all major SSE offerings. Three
special sections of the Home Page -- Current Events, Live Events, and
Did you know? -- will be updated regularly as the expeditions unfold.
The home page will highlight expedition adventures, facts, and events.

The Sanctuary Log is the principal means of documenting the missions.

For each expedition, readers can review background information, follow
day-to-day happenings, and read a series of informative logs. A variety
of authors will contribute.

About the Expeditions is a summary statement of the goals and
strategies of the Sustainable Seas Expeditions.

Schedule of Events is a broad calendar of expedition activities. Due to
the nature of conducting at-sea projects, variables such as poor weather
and sea state can postpone or force the cancellation of certain
expedition activities.
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Technology pages provide summary descriptions of the technologies
used in the expeditions. This section will expand during the expeditions
as new technologies, such as geographic information systems and side
scan sonar, are deployed.

Live Events bring the Expeditions directly to readers around the
country. There are two types of events: live Web chats with participants
of the expeditions, and live video broadcasts from the SSE team. The
section previews upcoming chats and links users to pages for
registration, participation, and observation. Summaries are also offered.

(top)

Technical Information

Browsers. This site is designed to be completely compatible with
Netscape Navigator (v3.0 and above, recommended) or Microsoft
Internet Explorer (v3.0 and above, recommended); however, other
browsers can also be used.

Access Time. Many pages contain photographs or streaming video. The
purpose of these images is to enhance the visual appeal of the page and
provide supplemental information. Some images have been provided
with captions that allow those readers who do not load images
immediately to select specific images for viewing.

Fonts and Type Sizes. Verdana, Arial, and Helvetica are the default
fonts for this site; sizes vary with specific sections and pages. While
other fonts will work, it is recommended that readers do not override
this font selection. These fonts have been chosen for easy reading and
to be visually pleasant.

Printing Pages. This site has been designed to ensure simple printing.
We recommend printing in portrait format at 100% with backgrounds
turned off.

Navigation. Navigation through the site is straightforward. To ensure
ease of access, a pull-down navigational menu is available on all pages.
This provides access to all of the major sections of the site.

Site Index and Search. These two pages provide additional access
assistance. The site index is a complete listing of the higher levels of the
site. Search is a standard word/phrase search through all text on the
site's pages.
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Advanced Features

Several special features are in use. Streaming audio is offered as
RealAudio; streaming video as RealVideo and/or QuickTime; virtual
reality movies as Quicktime; computer generated animations as
Shockwave/Flash.

RealPlayer can be downloaded at:
http://www.real.com/products/player/index.html

QuickTime can be downloaded at:
http://www.apple.com/quicktime/download/index.html

Shockwave can be downloaded at:
http://www.macromedia.com/shockwave/download

For Additional Technical Information. If you would like information
about any technical aspects of this site, please send an email to:

SSEwebmaster@noaa.qgov.

top
[
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SITE INDEX

Sustainable Seas Expeditions:
The Sanctuary Perspective

The Sustainable Seas Expeditions is
a five-year project of underwater
exploration and discovery of the
marine world with special emphasis
on the national marine sanctuaries of
the United States. The expeditions
are the brainchild of Dr. Sylvia Earle,
scholar and Explorer -In-Residence
of the National Geographic

Society. Led by Dr. Earle, the

expeditions are a project of the National Geographic Society in
cooperation with the National Oceanic and Atmospheric

Administration (NOAA) and other government agencies, industry,
and private institutions, made possible by a grant from the Richard
and Rhoda Goldman Fund. The world renowned National Geographic

Society, an institution recognized for over a century of achievement in
exploration and conservation, has project oversight. Ship and staff
support are provided by NOAA, the federal agency responsible for
managing the National Marine Sanctuary Program and known for

its extensive experience in marine research, exploration, data
acquisition, and product development.

Project Goals

The expeditions have four goals: exploration and discovery, scientific
research, use of cutting edge underwater technologies, and public
awareness of the marine environment with an emphasis on protection
of marine species and ecosystems.

1. Exploration and discovery. Exploration and discovery are the
centerpiece of the expeditions. As Dr. Earle has said: "The submerged
part of the continent is less well known now than the western United
States was to explorers Lewis and Clark when they set out across
North America nearly 200 years ago.” How can we begin to protect
these areas and the life that inhabits them for future generations when
we know so little about them? With the assistance of new
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technologies, the expedition team will explore areas never, or only
rarely, visited before. These explorations will be documented by the
observations of the pilots and video and still imagery.

2. Scientific research. In the years ahead, humanity faces many
challenges in the ever-expanding and complex world of ocean
management and resource protection. The marine science community
will be called upon as never before to provide insights to complex
questions on ecosystem health, economic impacts and tradeoffs, and
long term trends. The expedition team will conduct many scientific
investigations, such as habitat characterization, predator-prey
relationships, and productivity assessments.

3. New Technologies. The ocean is a challenging and hazardous
work environment. Effective exploration and research require the right
tools. Pressure and absence of breathable air make the sea an
inhospitable place for humans. Technologies to explore the depths can
be expensive and require considerable logistical support. SSE will
employ the DeepWorker, a compact, one-person submersible capable
of diving to 2,000 feet, well beyond the depth achievable with SCUBA
gear. Other technologies that will be used include compact ROVs, new
camera systems, shipboard tracking systems, navigational tools, and
geographic information systems.

4. Raising Public Awareness. The spirit of adventure inherent in the
exploration of an uncharted and dangerous world is captivating to
young and old alike. The compelling nature of the expeditions focuses
public awareness on the marine world, its wonder and fragility, its
special nature and importance to human survival. Throughout every
field season and at every site, numerous educational and outreach
events are offered. Young people are provided opportunities to
participate. National and local media are engaged. And the story of the
expeditions is chronicled daily to the entire world on this Web site and
on the official site of the expeditions at National Geographic.

The National Marine Sanctuaries

Sylvia Earle explained how she decided to focus the Sustainable Seas
Expeditions on the U.S. national marine sanctuaries:

"It was tempting to undertake something global --
exploration of coral reefs worldwide, a thoughtful mission
of polar research or a much-needed effort to evaluate the
status of deep sea fish and creatures that live in the open
sea. But after some thought, it seemed to me that the
best way to use this extraordinary opportunity to make a
difference would be to focus attention on this nation's
aquatic backyard-- the underwater part of the United

http://sustainableseas.noaa.gov/aboutsse/aboutproject/aboutproject.html (2 of 5) [2/7/2003 6:43:23 PM]



Sustainable Seas Expeditions - About the Project

States, from the shore to the edge on the Exclusive
Economic Zone -- and to build on the nation's 27 year old
National Marine Sanctuary Program. Presently, there are
twelve sanctuaries that loosely ring the continental U.S.
with additional sites in Hawaii and American Samoa. The
need to explore and protect these special areas is
urgent.”

Taken together, the twelve national marine sanctuaries provide a
wealth of exploration possibilities. From Stellwagen Bank in the
northeast to the stressed coral reefs of the Florida Keys to the canyons
of Monterey Bay to humpback whale populations in Hawaii, the
sanctuaries represent much of this nation's marine diversity.

NOAA embraced the idea of focusing the Sustainable Seas Expeditions
on the sanctuaries and welcomed the opportunity to enhance the
research and educational dimensions of the sanctuary program. NOAA
offered support for the project from the outset, providing research
vessels, scientific expertise, and its organizational network. In
partnership with the expedition team, sanctuary staff have devoted
themselves to planning and supporting the expeditions.

Year One -- 1998

The first year of the project was dedicated to essential planning and
preparation. Everyone knew at the outset that this project would be
complex, technically challenging, and fraught with the uncertainties
that are ever present in ocean exploration and research. Much had to
be done: logistics, training, safety protocols, advisory committees,
submersible engineering, scientific review, and more. Without this
essential preparation, the critical field work conducted in 1999 and
beyond could not have been undertaken.

Year Two -- 1999

The second year of the project was the first field season. April 1999
marked the inauguration of the at-sea phase of the project. In total,
the expedition team completed nine missions last year, a very
ambitious schedule that rigorously tested the team's abilities. The nine
visited sanctuaries were:

Gulf of the Farallones National Marine Sanctuary (April 16-
26)

Cordell Bank National Marine Sanctuary (April 27-May 6)
Monterey Bay National Marine Sanctuary (May 9-22)
Channel Islands National Marine Sanctuary (May 26-June
3)

Olympic Coast National Marine Sanctuary (June 17-30)
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Stellwagen Bank National Marine Sanctuary (July 9-15)
Grays Reef National Marine Sanctuary (July 26-August 6)
Florida Keys National Marine Sanctuary (August 16-27)
Flower Garden Banks National Marine Sanctuary (Sept. 1-
13)

Throughout the field season, activities were taking place at sea and on
land. 138 successful DeepWorker dives were completed; there were 12
open houses, over 30 educational events, eight student summits, and
two teacher workshops.

Year Three -- 2000

This year the expedition team has already visited a tenth sanctuary,
the Hawaiian Islands Humpback Whale National Marine Sanctuary for
two weeks in January.

The major work of 2000, the summer season, will see the team return
to three sanctuaries for extended periods: Channel Islands (June 3-
24), Monterey Bay (June 25 - July 20), and the Florida Keys (August).
In addition the team will conduct work in the eastern Gulf of Mexico, in
an area known as the Florida Middle Grounds, a possible candidate for
designation as a national marine sanctuary. The thrust of these
expeditions will be research and exploration with emphasis on habitat

characterization assessment of important threatened species, and
evaluation of the effectiveness of marine protected areas.

In the Channel Islands, the research team will examine the
relationship of fish species distributions to the geologic character of
the sea floor, explore deep-water benthic habitat, and gather
information on krill abundance and blue whale feeding behavior. In
Monterey Bay, SSE scientists will compare species abundance and
composition in pristine places versus areas of high human impact.
Other studies will include observations of mid-water species in and
around the Monterey Canyon and continuation of the blue whale work
started in the Channel Islands. In the Florida Keys, the expedition will
focus on deep-water habitats with particular emphasis on identifying
unstressed and stressed environments that could serve as natural
comparisons for long term study. During work in the eastern Gulf of
Mexico, scientists will investigate potential prehistoric sites of human
habitation along the relict stream channels, explore fish population
dynamics in the Florida Middle Grounds, and examine drowned coral
reefs north of the Dry Tortugas.

SSE's exploration and research activities will be wedded to numerous
education and outreach programs through events and activities in all
of the national marine sanctuaries, and others independent of the

sanctuary program. The National Geographic Society is developing a
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wealth of outreach and education materials, and has launched a world
class Web offering to bring SSE to the world. Student summits, open
house events and museum exhibits will provide direct contact between
students and other members of the general public, and the explorers
and scientists of the SSE team.

Although exploration and research are the focus of this year,
numerous education events will also take place, both at these three
sanctuaries and at other sanctuaries in the system. A wealth of
education and outreach events are planned including student summits,

open houses, museum exhibits, and others. The entire expedition
team is looking forward to this year's work. A successful year will be a
significant step towards preserving these special marine areas as our
legacy to those who will follow.

Read the May 2000 Press Release

top | Return
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4SUSTAINABLE SEAS EXPEDITIONS

ABOUT THE PRO]ECT_

SITE INDEX

Press Release
May 2000

SUSTAINABLE SEAS EXPEDITIONS: A PROJECT
DESCRIPTION

For Immediate Release

In April 1998 the National
Geographic Society, the National
Oceanic and Atmospheric
Administration, and the Richard &
Rhoda Goldman Fund announced an
unprecedented mission for the
oceans. With a $5 million grant from
the Goldman Fund, the Society
launched Sustainable Seas
Expeditions (SSE), a five-year
project of deep-water exploration
and public education in NOAA's National Marine Sanctuaries.

The 12 marine sanctuaries conserve, protect and enhance the
biodiversity, ecological integrity and cultural legacy of the nation's
marine environment. Ranging from American Samoa to New England,
the sanctuaries include Pacific and Atlantic haunts of whales, sea lions,
sharks, rays and turtles; significant coral reefs and kelp forest
habitats, and the remains of the Monitor Civil War shipwreck off North
Carolina.

Dr. Sylvia Earle, a National Geographic Society Explorer-in-Residence,
is leading the expeditions, using a remotely operated vehicle and the
newly designed DeepWorker, one-person submersibles that can dive to
depths of 2,000 feet. These innovative submersible technologies are
enabling the expeditions to:

« Undertake the first systematic exploration of the marine
sanctuary system to depths of 2,000 feet.
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« Photodocument the natural history of each sanctuary's
plants and animals.

+ Establish protocols for the first systemwide monitoring
network in the marine sanctuaries.

Ultimately, through its discoveries, compelling images and public
involvement, Sustainable Seas Expeditions is generating increased
public support for ocean conservation.

Since April 1999 SSE has been sending DeepWorker submersibles to
the sanctuaries. These small, maneuverable subs provide pilots with
the gift of time to explore depths that are unattainable using
conventional means. With their spacecraft-like nature, these manned
subs have attracted broad public interest in what the "aquanauts"
observe. Like astronauts reporting their direct view of Earth from
space, DeepWorker aquanauts are able to capture a sense of the
ocean from within.

The deep sea is as uncharted as the vast interior of the nation was
when President Thomas Jefferson commissioned Meriwether Lewis and
William Clark to explore and document the resources of the American
West. SSE has the potential to produce significant scientific discoveries
and extraordinary educational experiences for millions of participants
who watch on shore. In addition, the data gathered will provide a
foundation for future marine research and conservation policies.

"Whatever else is achieved, however, the ultimate success will be in
the project's overall impact on dispelling ignorance about the sea,”
said Project Director Earle. "With knowing comes caring, and with
caring there is hope that an ocean ethic will arise that will secure a
sustainable future for ourselves and for the seas."

The success of SSE depends on the contributions of collaborators.
They have included the U.S. Navy, NASA, U.S. Geological Survey, U.S.
Environmental Protection Agency, Monterey Bay Aquarium Research
Institute, Environmental Systems Research Institute, Mote Marine
Laboratory, SeaWeb, RACAL Pelagos Winfrog, YSI Inc., CIS Lunar and
the JASON Foundation.

For more information on SSE and the National Marine Sanctuaries,
please visit:

National Geographic Society SSE Web site
National Oceanic and Atmospheric Administration
SSE Web site
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Contact:

Barbara Moffet (National Geographic Society)
(202) 857-7756

Matt Stout (National Oceanic and Atmospheric Administration)
(301) 713-3145, x173

Top | Return
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4SUSTAINABLE SEAS EXPEDITIONS

SCHEDULE OF EVENT _

SITE INDEX

The day-to-day activities of the Sustainable Seas Expeditions have been carefully
planned. This calendar allows anyone to follow the missions as they progress. Most
activities of the expeditions are here, from Habitat Research to Student Summits to
Open Houses onboard NOAA ships. Maps are also included to orient you to the
location of activities during the missions. The calendar will be updated as new
activities emerge and as later expeditions are planned.

Note: This calendar was derived from mission schedules. These are a guide as to how
the research projects are expected to progress. Unforeseeable events such as
weather, operational problems and equipment failures can change the schedule at any
time.

2000 Missions

Hawaiian Islands Humpback Whale National Marine Sanctuary (January 10 -
25)

Channel Islands National Marine Sanctuary (June 5 - 24/ July 14 - 19)
Monterey Bay National Marine Sanctuary (June 26 - July 12)

West Florida Shelf (July 27 - August 31)

Florida Keys National Marine Sanctuary (September 1 - September 23)

1999 Missions

. The calendar for the missions completed in 1999 is available for viewing.

2000

JAN | JUN | JUL | AUG | SEP
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JANUARY
2000

January 10 - 24 Sustainable Seas Expedition to Hawaliian
Islands Humpback Whale National Marine Sanctuary

The main goal of the expedition at the sanctuary will be to
characterize humpback whale habitat. There is still much to be
discovered about the humpback whale at this newest sanctuary.
Using the DeepWorker to view the habitat up close may help
scientists gain insight on the whales. Other research goals during
the mission are to locate and record singing humpback whales,
to videotape bottom fish habitat, and to collect samples of fossil
coral reef for study.

157°00" 156°20°

0 5 10 Miles
N

157700/ 156°40" 156° 20"

The SSE mission will consist of two legs. The first leg (January
10-14) will focus on practicing shipboard procedures, testing the
submersibles and their equipment, conducting pilot checkout
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dives, and conducting dives for education and outreach
purposes. The second leg (January 15-19) will focus on
conducting a discrete set of reconnaissance tasks at as many as
ten locations within the sanctuary, all located in the waters
between Maui, Moloka™i Lana™ i, and Kahoolawe.

The numbers above represent potential dive locations for the
Sustainable Seas team. Sea state, technical challenges, and
project priorities will determine if and when these target sites get
visited. The expedition team will be conducting site
characterizations at most locations. Several bottom features are
worth noting: 6 - Molokini crater, 7 - North-South ridge, 8 -
Rocky headlands, 10 - suspected fossil reefs, and 11 - Pinnacle
88. The Ka'imimoana will rendezvous with the Atlantis submarine
at target site 12.

Dive Location: Lahaina
Number of Dives: 2

Dive Location: Lahaina
Number of Dives: 2

Education Event
KidScience Broadcast to classrooms across Hawai i
10:30 - 11:00 am Hawai i Time

Dive Location: Lahaina
Number of Dives: 2

Education Event

Students at Sea

1:00 - 5:00 pm Hawai i Time

Students participate in marine research with hands-on
experience aboard the Trilogy
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Dive Location: Lahaina
Number of Dives: 2

Education Event

Students at Sea

1:00 - 5:00 pm Hawai i Time

Students interact with DeepWorker and pilots aboard the
Ka'imimoana

Outreach Event
Evening VIP Reception
Waikiki Aquarium

Dive Location: Lahaina
Number of Dives: 3

Outreach Event
Media Day

Dive Location: Target 1
Number of Dives: 2

Outreach Event

Maui Open House

Hawaiian Islands Humpback Whale National Marine Sanctuary
Headquarters

9:00 am - 3:00 pm

Dive Location: Target 5
Number of Dives: 4

Transit to Target 4 Location
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Dive Location: Target 4
Number of Dives: 2

Transit to Target 3 Location

Dive Location: Target 3
Number of Dives: 1

Transit to Target 7

Dive Location: Target 7
Number of Dives: 4

Transit to additional site, to be determined during mission

Dive Location: To be determined
Number of Dives: 1

Outreach Event

Oahu Open House
Waikiki Aquarium

Outreach Event
Kona Open House

Education Event
KidScience Broadcast Nationwide
9:00 - 10:00 Hawai~i Time

Education Event

Student Summit

1:00 pm Hawai i Time

Oahu Studio with links to Maui, Kaua™i, Big Island and American
Samoa
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JUNE 2000

June 5 - 24/July 14 - 19 Sustainable Seas Expedition to
Channel Islands National Marine Sanctuary

The goals and objectives of the Sustainable Seas Expeditions
mission to the Channel Islands focus on research, exploration,
and education and outreach.

Research - Use the DeepWorker submersible and ROV to conduct
transects and roving surveys to collect video footage, still
photographs, and water quality data. Research dives will support
two projects designed to collect data on geology, benthic
habitats, and fish species.

Exploration - Use the DeepWorker submersible and ROV to
opportunistically explore areas that blue whales and other whale
species are feeding on krill.

Education and Outreach - Use the DeepWorker submersible and
ROV to conduct transects and roving surveys to collect video
footage, still photographs, and water quality data. Education
dives will complement the research dives noted above, and have

been designed to collect data on deep water benthic habitats
adjacent to well surveyed shallow water areas, as well as specific
species of fish.

The SSE mission will consist of three legs. The first leg is
scheduled for June 5-11, and will focus on practicing shipboard
procedures, testing the submersibles and their equipment,
conducting emergency drills, and conducting pilot checkout
dives. The second leg is scheduled for June 12-18, and will focus
on conducting fish assessment and geologic characterization
transects. The third leg of the cruise is scheduled for June 19-23
and will focus on fish species assessments and exploration dives.

Nighttime operations during the first leg will focus on
characterizing the eddy in the Santa Barbara Channel using
ADCP and TOWYO. Nighttime operations during both the second
and third leg of the cruise will involve running side-scan sonar
transects.
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I Island :
" Santa Rosa

20 Milas

120°15" 119°30°
Channel Islands National Marine Sanctuary

The missions planned for the 2000 expeditions (indicated by
yellow lines) are focused along the southern shores of the islands
of Santa Rosa, Santa Cruz, and Anacapa. Additional dives are
planned for the north side of Anacapa.

Training Dives
Dive Location: Anacapa Island

Training Dives
Dive Location: Anacapa Island

Training Dives
Dive Location: Landing Cove, Anacapa Island
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Training Dives
Dive Location: Landing Cove, Anacapa Island

Education Event
LIVE Uplink/Webcast from Anacapa Island

Training Dives
Dive Location: Anacapa Island

Training Dives
Dive Location: Anacapa Island

Education Event
Students at Sea

Training Dives
Dive Location: Anacapa Island

Education Event
Students at Sea

Research Dives
Dive Location: Footprint off Anacapa Island
Number of Dives: 2

Research Dives
Dive Location: Footprint off Anacapa Island
Number of Dives: 2

Research Dives
Dive Location: Anacapa Island
Number of Dives: 2

Research Dives
Dive Location: Anacapa Island
Number of Dives: 2
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Research Dives
Dive Location: Santa Rosa Island
Number of Dives: 2

Research/Exploration Dives
Dive Location: Santa Rosa Island
Number of Dives: 2

Exploration Dives
Dive Location: Santa Rosa Island
Number of Dives: 4

Exploration Dives
Dive Location: Santa Rosa Island
Number of Dives: 2

Exploration Dives
Dive Location: Santa Rosa Island
Number of Dives: 4

Research Dives
Dive Location: Anacapa Island
Number of Dives: 4

Research Dives
Dive Location: Footprint off Anacapa Island
Number of Dives: 2

Research Dives
Dive Location: Platform Gail
Number of Dives: 2
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Education Event
Student Summit

Outreach Event
Open House at Sterns Wharf, Santa Barbara

In Port

Unload Channel Islands National Marine Sanctuary personnel and
equipment. Load Monterey Bay National Marine Sanctuary
personnel and equipment

(top)

June 26 - July 12 Sustainable Seas Expedition to Monterey
Bay National Marine Sanctuary

The goals and objectives of the Sustainable Seas Expeditions
mission to the Channel Islands focus on research, exploration,
and education and outreach.

Research - Use the DeepWorker submersible and ROV to conduct
transects and roving surveys to collect video footage, still
photographs, and water quality data. Research dives will support
two projects designed to collect data on geology, benthic
habitats, and fish species.

Exploration - Use the DeepWorker submersible and ROV to
opportunistically explore areas that blue whales and other whale
species are feeding on krill.

Education and Outreach - Use the DeepWorker submersible and
ROV to conduct transects and roving surveys to collect video
footage, still photographs, and water quality data. Education
dives will complement the research dives noted above, and have
been designed to collect data on deep water benthic habitats
adjacent to well surveyed shallow water areas, as well as specific
species of fish.
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Outreach Event

Reception with Dr. Sylvia Earle

Benefit for Monterey Bay Sanctuary Foundation
Hearst Castle Visitor Center, San Simeon California
6:30 - 9:30 pm

Research Dives
Dive Location: Sur Canyon or Big Creek
Number of Dives: 2

Education Event
Teacher-at-Sea Educational Research Dives

Research Dives
Dive Location: Sur Canyon or Big Creek
Number of Dives: 2

Education Event
Teacher-at-Sea Educational Research Dives
Student-at-Sea Education Days

Research Dives
Dive Location: Pt. Lobos
Number of Dives: 2

Education Event
Teacher-at-Sea Educational Research Dives
Student-at-Sea Education Days

Research Dives
Dive Location: Pt. Lobos
Number of Dives: 2

Education Event
Teacher-at-Sea Educational Research Dives

Education and Outreach Event
Live Interactive Web Cast at Monterey Coast Guard Pier
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JULY 2000

Research Dives
Dive Location: Pt. Lobos
Number of Dives: 2

Education Event
Teacher-at-Sea Educational Research Dives

Research Dives

Dive Location: Mid-water monitoring for Blue Whales or Sur
Canyon

Number of Dives: 2

Research Dives

Dive Location: Mid-water monitoring for Blue Whales or Sur
Canyon

Number of Dives: 2

Research Dives

Dive Location: Mid-water monitoring for Blue Whales or Sur
Canyon

Number of Dives: 2

Research Dives

Dive Location: Mid-water monitoring for Blue Whales or Sur
Canyon

Number of Dives: 2

Research Dives

Dive Location: Mid-water monitoring for Blue Whales or Sur
Canyon

Number of Dives: 2

Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2

Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2
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Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2

Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2

Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2

Research Dives
Dive Location: Big Creek, Soquel Canyon or Sur Canyon
Number of Dives: 2

Outreach Event
McArthur Open House in Santa Cruz

McArthur returns to the Channel Islands National Marine
Sanctuary

(top)

July 27 - August 31 Sustainable Seas Expedition to West
Florida Shelf
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The goals and objectives of the Sustainable Seas Expeditions
mission to the West Florida Shelf focus on research, exploration,
and education and outreach.

Research and Exploration - Five major projects will be underway
during the West Florida mission.

Archaeological Surveys - investigate evidence of
paleohuman occupation of the continental shelf.
Biological Survey - conduct midwater and benthic video
transects to characterize the Middleground and Big Bend
regions

Survey of Paleoshorelines - video transects and
exploratory dives on paleoshoreline/reef features,
emphasizing Pulley’s Ridge

Survey of Jewfish and Jewfish Habitat

Macroalgal and Seagrass Survey - document the diversity,
community structure and distribution patterns

Gunter arrives in Pascagoula, Mississippi

Mobilization, loading of gear and testing of launch and recovery
equipment in Pascagoula, Mississippi

Mobilization, loading of gear and testing of launch and recovery
equipment in Pascagoula, Mississippi

Evening departure for Panama City, Florida

Training Dives
Dive Location: Offshore, Panama City, Florida

Research Dives
Dive Location: Florida Middleground
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Research Dives
Dive Location: Florida Middleground

Arrive in Tampa Bay for personnel transfer

Research Dives
Dive Location: Big Bend

Research Dives
Dive Location: Big Bend

Return to Tampa Bay

In port of Tampa Bay. Sub maintenance, Open House, Media
Events

Evening departure for Pulley's Ridge

Research Dives
Dive Location: Pulley’'s Ridge

Research Dives
Dive Location: Pulley's Ridge

Transit to Key West, Florida

(top)

September 1 - September 23 Sustainable Seas Expedition
to Florida Keys National Marine Sanctuary
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The goals and objectives of the Sustainable Seas Expeditions
mission to the Florida Keys focus on research, exploration, and
education and outreach.

Research and Exploration - Three major projects will be
underway during the West Florida mission.

. Dry Tortugas Habitat Characterization - special emphasis
on benthic assessment, fish counts, behavior.
Assessment of Fish and Benthic Organisms - conduct
video transects to determine the distribution, abundance
and size of key species of fish and invertebrates
Queen Conch Assessment - document presence,
abundance, distribution and size of queen conchs in Upper
Keys

September
2000 1 Gunter arrives in Key West

Submersible maintenance, personnel transfer, media events

Depart for Dry Tortugas

Research Dives
Dive Location: Dry Tortugas

Research Dives
Dive Location: Dry Tortugas

Depart for Key West

Gunter Open House
Location: Key West, Mallory Square

Depart for Molasses Key/Upper Keys

Research Dives
Dive Location: Molasses Key/Upper Keys
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Research Dives
Dive Location: Molasses Key/Upper Keys

Return to Key West

Media Day
Location: Key West

Gunter departs for home port of Pascagoula, Mississippi
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4SUSTAINABLE SEAS EXPEDITIONS

SCHEDULE OF EVENT

SITE INDEX

1999 Missions

Gulf of the Farallones National Marine Sanctuary (April 13 to April 26)
Cordell Bank National Marine Sanctuary (April 27 to May 8)

Monterey Bay National Marine Sanctuary (May 9 to May 22)

Channel Islands National Marine Sanctuary (May 24 to June 5)

Olympic Coast National Marine Sanctuary (June 16 to June 30)

Stellwagen Bank National Marine Sanctuary (July 9 to July 15)

Gray's Reef National Marine Sanctuary (July 26 to August 6)

Florida Keys National Marine Sanctuary (August 16 to August 29)

Flower Garden Banks National Marine Sanctuary (September 1 to September

13)

[NOTE: This calendar was derived from mission schedules. These are a guide as to
how the research projects are expected to progress. Unforeseeable events such as
weather, operational problems and equipment failures can change the schedule at any
time.]

1999

APR | MAY | JUN | JUL | AUG | SEP

APRIL 1999
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April 13 - 26 Sustainable Seas Expedition to the Gulf of the
Farallones National Marine Sanctuary [click here for the
Mission Log]

An ecosystem dynamics study will be conducted at night during the
Gulf of the Farallones expedition. Water samples will be taken at
various depths to examine the relationship between water masses
and the distribution and abundance of organisms.

0 10 Miles

12315 122730
Gulf of the Farallones National Marine Sanctuary

Map shows four possible dive locations: 1) Rittenburg Bank, 2)
North Farallon Islands,3) Southeast Farallon Islands Islands, and 4)
Drakes Bay

(Travel)
NOAA Ship McArthur arrives in San Francisco.
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(Equipment Preparation)
Scientists arrive and begin loading equipment

(Equipment Preparation, Outreach)
Scientists finish loading equipment
VIP kickoff gathering on NOAA Ship McArthur

(Equipment Preparation, Outreach)
McArthur departs San Francisco, heads to Southeast Farallon Island
New DeepWorker pilots begin launch and recovery exercise

(Exploration)

Dive Location: East Landing, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography. Number of Dives: 3

(Exploration)
Dive Location: Shubrick Point, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate

and fish assemblages along predetermined transects with video
and still photography.
Number of Dives: 3

(Exploration, Investigation)

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To create species list for subtidal algae at Southeast
Farallon Island by conducting video and visual transects to identify
algae and document depth distribution.

Number of Dives: 1

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To document sanctuary resources and record
Sustainable Seas Expedition activities through video and still
photography.

Number of Dives: 1

Dive Location: East Landing, Southeast Farallon Island

Objective: To assess red abalone abundance in subtidal habitats of
Southeast Farallon Island through video and still photographs
taken along predetermined transects.

Number of Dives: 1
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(Exploration, Travel)

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To assess red abalone abundance in subtidal habitats of
Southeast Farallon Island through video and still photographs
taken along predetermined transects.

Number of Dives: 1

McArthur proceeds back to San Francisco for Earth Day Events

(Exploration, Outreach)

Location: San Francisco

In celebration of Earth Day (April 22), Sustainable Seas Expeditions
will invite members of the media onboard the McArthur to
demonstrate DeepWorker in action. Dr. Sylvia Earle will make a
demonstration dive, and answer questions about the expeditions.

After returning the media expedition to the dock, McArthur departs
for Farallon Islands.

(Exploration)

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 3

(Exploration)

Dive Location: Mirounga Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 3
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(Exploration)

Dive Location: Mirounga Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

Dive Location: North Farallon Island

Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

(Exploration)

Dive Location: Fisherman's Bay, Southeast Farallon Island
Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video

and still photography.
Number of Dives: 1

Dive Location: North Farallon Island

Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 2

(Education, Travel)

McArthur heads to Bodega Harbor for Student Summit.
Student Summit held at Bodega Marine Laboratory.
McArthur departs Bodega Bay

Live On-Line Chat Entitled "Meet Sylvia Earle, Chief Scientist of
Sustainable Seas Expeditions” .
Time: 10:30 a.m. to 11:30 a.m. Pacific Time

(top)
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April 27 - May 8 Sustainable Seas Expedition to Cordell Bank
National Marine Sanctuary

In addition, an ecosystem dynamics study will be conducted at
night during the Cordell Bank expedition. Water samples will be
taken at various depths to examine the relationship between water
masses and the distribution and abundance of organisms.

10 Miles

123730 12371 123700

Cordell Bank National Marine Sanctuary

Proposed dive sites for the Cordell Bank expedition are: 1) in the
northwest area of the sanctuary, there will be an estimated five to
six dives, 2) in the middle grounds of the sanctuary, there will be
an estimated six dives, and 3) in the southeast, the DeepWorker
will be making an additional two to three dives.
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(Exploration)

Location: Middle Ground, Cordell Bank

Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

(Exploration)

Location: Middle Ground, Cordell Bank

Objective: To characterize habitat and assess algae, invertebrate
and fish assemblages along predetermined transects with video
and still photography.

Number of Dives: 1

(E