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Clownfish and sea anemones live together in a symbiotic relationship. The clownfish provides nutrients
to the anemone, and the anemone protects the fish from predators with its stinging cells. Clownfish
are a popular target of the aquarium fish trade. © 2001 PhotoDisc, Inc., Georgette Douwma

Bleached Acropora corals on the Great Barrier Reef. Mass bleaching
events caused by warmer than usual ocean temperature are
increasingly common due to climate change, one of the major
threats to coral reefs worldwide. © Commonwealth of Australia
(Great Barrier Reef Marine Park Authority)

Soft corals of the Dendrophylliidae family, on the Tokai Maru,
in Apra Harbor, Guam. Coral species belonging to this family
have been petitioned for listing under the U.S. Endangered
Species Act, due to significant population declines.

Dave Burdick

A boat fishing illegally off the coast of Navassa, a small,
uninhabited U.S. island near Haiti. Fishing impacts, when
ecologically unsustainable, can lead to the depletion of key
groups of coral reef species. Southeast Fisheries Science
Center, NOAA

Elkhorn coral in the Caribbean. Both Elkhorn and Staghorn
corals have experienced very large declines in their range,
and have been listed as threatened under the Endanged
Species Act. Biogeography Branch, NOAA

Water and sediments entering Lago Loco from the
Aquaduct System in Puerto Rico. Land-based sources of
pollution, including sediments and excess fertilizers, are
one of the major threats for coral reefs. Tom Moore, NOAA

CRCP staff participating in an outreach event, demonstrat-
ing how carbon dioxide can make water more acidic. This
process is known as “ocean acidification,” and is one of the
threats related to climate change that coral reefs are facing
worldwide. Derek Parks, NOAA

Napoleon Wrasse is a large fish found in coral reef habitats
in the Indo-Pacific and Micronesia regions. Its slow-growth,
long life span and late maturity makes this fish particularly
vulnerable to over-exploitation. NOAA Coral Reef
Ecosystem Division

The Dry Tortugas Ecological Reserve, Florida, is an area where CRCP
has conducted long-term monitoring. Marine Protected Areas

are valuable management tools for protecting and fostering the
recovery of populations, habitats and ecosystems that have been
depleted by excessive exploitation. Lauren Chhay, NOAA CRCP

Traditional artisan practising his craft during the Traditional
Ecological Knowledge Regional workshop. This workshop was

part of CRCP’s ongoing effort to study and understand the human
dimension of coral reef ecosystems, including important cultural
elements. Pacific Islands Managed and Protected Area Community

Remotely Operated Vehicles are one of the many tools used to
study coral reefs ecosystems. They are deployed from research
vessels to study the seafloor. Depending upon the model, they can
transmit live video or images and collect water or bottom samples
for analysis. Paulo Maurin, NOAA

The CRCP and its partners, such as the Southeast Florida Coral
Reef Evaluation and Monitoring Project, monitor coral reefs to
assess ecosystem health and help inform management actions.
Dave Gilliam/National Coral Reef Initiative

Map of a NOAA experimental product on ocean acidification,
showing saturation state for aragonite, October 2008.
Measurements indicate an increase in waters undersaturated with
one of the main buliding blocks of coral skeletal structure. Coral
Reef Watch, NOAA

Boat grounding in reefs in the Caribbean. Accidents and careless
recreational activities can negatively impact coral reef ecosystems,
causing significant ecosystem damage. CRCP helps recreational users
minimize their impact by improving navigational aids and proper
anchoring guidance. Pedro Rodriguez, Sea Ventures

A nursery of Acropora corals off the Florida coast. These
nurseries help corals through very vulnerable early life
phases, while also working to increase the abundance and
combat the effects that low populations and low genetic
diversity can have on reef recovery. Tom Moore, NOAA



About

This report covers coral reef-related activities by the
National Oceanic and Atmospheric Administration (NOAA)
Coral Reef Conservation Program (CRCP or Program)
between 2007 and 2009, and fulfills the requirement
under the Coral Reef Conservation Act of 2000 of periodic
reporting on the activities undertaken to advance coral
reef conservation.

During the period covered by this report, the CRCP
operated pursuant to thirteen program goals organized
under two themes: Understanding Coral Reef Ecosystems
and Reducing the Adverse Impacts of Human Activities.
These thirteen goals guided most of the funding and
activities undertaken by the CRCP from 2007 to 2009,
and the content for this report is organized accordingly.
The U.S. Coral Reef Task Force developed these themes
and goals in 2000 when it produced the National Action
Plan to Conserve Coral Reefs. A National Action Strategy,
published in 2002, put forth a strategy to achieve the
goals listed in the National Coral Reef Action Plan.
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Executive Summary

Coral reefs are home to some of the greatest biodiversity on the planet. Photo Credit: Dave Burdick

Coral reefs are among the most productive and
diverse ecosystems on the planet. They are
found in areas of limited nutrients, yet they form
the base of entire marine communities, often
found nowhere else. Coral reefs also provide
essential benefits to society in terms of food,
jobs, recreation and coastal protection, but are
impacted by human activities — primarily from
global climate change, unsustainable fishing
and pollution. It is estimated that a fifth of the
world’s reefs have been effectively lost, with an
additional fifteen percent seriously threatened
with loss in the next two decades, and twenty
percent under threat of loss by mid-century.

The decline and loss of coral reef ecosystems
has significant long-term social, cultural,
economic and ecological impacts on people

and communities in the United States and
around the world. With effective leadership and
management, however, healthy and resilient reef
ecosystems can continue to provide valuable
services to current and future generations.

The National Oceanic and Atmospheric

Administration (NOAA) Coral Reef
Conservation Program (CRCP or Program)

was established in 2000 to help fulfill the
agency'’s responsibilities under the Coral

Reef Conservation Act (CRCA) of 2000 and
Presidential Executive Order 13089 on Coral
Reef Protection, issued in 1998. The mission
of the CRCP is to protect, conserve and restore
coral reef resources by maintaining healthy
ecosystem function. In strong partnership

with managers of coral reef areas, the CRCP
works to provide the best available science

and conservation tools to reduce harm to, and
restore the condition of, coral reefs, including
deep-sea corals. This document is the third
report on the implementation of the National
Coral Reef Action Strategy submitted to
Congress, as required by the CRCA. The report
highlights NOAA CRCP accomplishments from
2007 to 2009, via obligations of $25.9 million in
2007, $27 million in 2008 and $29.4 million

in 2009.



The CRCP supports LAS projects in the seven U.S. State and Territory coral reef jurisdictions. Here, two divers use Supersucker Senior to remove

invasive algae as part of an LAS project in Hawai'i. Photo Credit: Sterling Kaya

In response to an external review conducted in
2007, the CRCP released the Roadmap for the
Future: 2010-2015, a statement of Program
direction that focuses on understanding and
addressing three key threats: impacts from
climate change, fishing and land-based sources
of pollution. In 2009, the Program produced
national-level goals and objectives for each of
these threats and, beginning in the fiscal year
2010, the CRCP is concentrating its efforts

to understand and address each one. This
organizational accomplishment will make

the Program more effective and responsive

to the overarching threats affecting coral

reefs globally. At the local level, the CRCP
employed mechanisms to address localized
issues identified by its regional partners during
the past three years.

The CRCP has supported Local Action
Strategies (LAS) in seven jurisdictions
containing coral reefs. Each of these LAS —
in American Samoa, Commonwealth of the

Northern Mariana Islands (CNMI), Florida,
Guam, Hawai i, Puerto Rico, and U.S. Virgin
Islands (USVI) — target the immediate needs
of the locality. Using CRCP funding, LAS
projects addressed a variety of pressing issues.
For example, American Samoa studied the
impacts of land-based pollution on reefs; CNMI
began an ambitious watershed revegetation
project, planting thousands of seedlings and
stabilizing soil upstream of key reef areas;
Florida is evaluating reef recovery after
damaging events, such as vessel groundings;
Guam assembled a coral reef response team
that coordinates local multi-agency action
following any large-scale event that damages
reefs; Hawai i continued and expanded
removal of alien invasive algae from Oahu
reefs by means of an innovative “Supersucker”
mechanical suction device; Puerto Rico
installed navigational aids in a bay of high
ecological value; and the USVI implemented
a monitoring program for lobster, a species of
concern. Funding from the CRCP has allowed

~
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Executive Summary

Over 500 million people worldwide are dependent upon reefs for food, coastal protection, building materials, and income from tourism.

Photo Credit: Dave Burdick

these projects to continue, and has helped local
resource managers and agencies in their efforts
to protect coral reefs. The CRCP has provided
$12,914,377 in coral reef management and
monitoring grants to these seven jurisdictions
from 2007 to 2009.

Between 2007 and 2009, the CRCP awarded
more than $3 million to four regional fishery
management councils — the Caribbean, Gulf of
Mexico, South Atlantic, and Western Pacific
Regional Fishery Management Councils — to
support projects and programs to conserve and
manage coral reef fisheries. Regional fishery
management councils are decision-making
bodies that develop and recommend specific
management measures in the form of fishery
management plans. These plans, like the LAS,
represent key vehicles for the CRCP to respond
to locally identified needs. Council projects
funded by the CRCP include studies that
assisted in the designation of marine protected
areas (MPAs) along the South Atlantic shelf

edge; tagging programs for stock assessments of
jacks, a key coral reef fishery species; studies on
the role of coral reef areas as nursery grounds
for target species; and monitoring of the
effectiveness of closed areas.

The CRCP, as called for in the CRCA,
established the Coral Reef Conservation Fund
in association with the National Fish and
Wildlife Foundation to fund projects building
community-based, public-private partnerships
that help reduce and prevent degradation of
coral reefs and associated habitats. Between
2007 and 2009, the CRCP provided more than
$1.9 million in competitive grants, leveraging
federal funds with non-federal resources and
providing in excess of $3 million for more
than 35 on-the-ground coral reef conservation
projects in five U.S. states and territories and
more than fifteen countries.

At a larger scale, in January 2009, the President
designated three areas in the Pacific as Marine



National Monuments, giving them a high level
of environmental recognition and conservation.
These three areas, the Marianas Trench, the
Pacific Remote Islands and Rose Atoll Marine
National Monuments, together protect 195,274
square miles (an area larger than the state

of California) of marine ecosystems from
destructive and extractive activities. The CRCP
played a crucial role in this major conservation
achievement by funding research and providing
most of the data used in the designation
process, including seafloor mapping and
detailed ecological assessments. The
information compiled by the Program supports
the implementation of conservation measures to
protect these unique and rich ecosystems.

Another important milestone in 2009 was the
American Recovery and Reinvestment Act
of 2009 (ARRA) funding of five large-scale
projects related to coral reefs in the USVI,
Florida, Hawai'i, and CNMI. These projects,
totaling $15 million, will seek to address
significant threats to these reef areas through
restoration approaches.

The Program continued making headway
towards achieving long-established goals
during the past three years. When the CRCP
was created in 2000, fewer than ten percent of
all U.S. coral reefs had been mapped. In the
ensuing years the Program made significant
progress towards the goal of mapping all U.S.
coral reefs using a variety of technological
approaches, including satellite, aircraft, and
ship-based surveys. Through the use of
visual interpretation and spectral analysis of
aerial photography and satellite imagery, the
CRCP has completed 75 to 100 percent of
shallow-water benthic habitat maps for Guam,
American Samoa, the Commonwealth of the
Northern Mariana Islands , the main Hawaiian
Islands, the Republic of Palau, Puerto Rico,
and the U.S. Virgin Islands . The Program has

completed 75 to 100 percent of shallow-
water bathymetric maps for Puerto Rico,
Navassa, the main Hawaiian Islands, and
Guam. To date, more than 3,550 square
miles (9,200 km?) of U.S. coral reefs have
been mapped.

Using the information gained through
CRCP mapping activities, the Program
conducts extensive biological and
oceanographic assessments of U.S. coral
reef ecosystems. In 2008, the Program
published the third edition of The State
of Coral Reef Ecosystems of the United
States and Pacific Freely Associated
States, which compiles results from
ongoing ecosystem monitoring activities.
These comprehensive, periodic monitoring
reports offer a detailed and comparable
summary of the overall status of coral

To date, the CRCP has completed shallow-water bathymetric
maps, like this map of the island of Guam, for several of the
U.S. reef jurisdictions. These maps are used for a variety of
assessments and management activities. Photo Credit: NOAA

Coral Reef Ecosystem Division

©
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Executive Summary

reefs in the U.S. and provide managers with
useful regular updates. In 2008, the Program
released the Coral Reef Ecosystem Monitoring
Report for American Samoa: 2002-2006, the
most comprehensive interdisciplinary coral reef
ecosystem assessment of American Samoa ever
conducted. It reflects extensive analyses of the
integrated ecosystem observations made during
three American Samoa Reef Assessment and
Monitoring Program research cruises conducted
by NOAA scientists and their local partners.

The CRCP has also been leading NOAA’s
efforts to assess the human dimension of coral
reef resources during 2007 to 2009, studying
and understanding social and economic factors
associated with coral reef use, their impacts on
the marine ecosystem, and the human value
associated with coral reefs. In 2008, the CRCP
published socioeconomic monitoring guidelines
for managers of coastal natural resources in

the Pacific Region. These guidelines contain

a prioritized list of socioeconomic parameters
useful for coastal managers and simplified
methods for data collection, archiving and
analysis, as well as case studies.

CRCP efforts to reduce impacts from fishing
range from research on basic biology and
habitat use of reef fish species, support for
education and enforcement, and a variety of
capacity-building activities to assist in the
implementation of marine protected areas
and other fishery regulations. In addition,
the CRCP helps managers make informed
decisions through active monitoring of MPA
effectiveness.

The CRCP serves as the Secretariat of the U.S.
Coral Reef Task Force and coordinates work
with other Task Force members to achieve
both scope and depth in researching intricate
issues affecting coral reef ecosystems. These
partnerships are particularly active in projects

addressing land-based sources of pollution.
In the Caribbean, the CRCP has been part

of comprehensive multi-agency watershed
restoration efforts addressing the impacts of
land-based sources of pollution on adjacent
reef areas. The CRCP partnered with the
U.S. Department of Agriculture to launch a
comprehensive evaluation effort of sediment
contaminants within the Jobos Bay National
Estuarine Research Reserve in Puerto Rico.
In conjunction with this effort, the CRCP is
partnering on a three-year restoration project
in Guéanica Bay, aimed at reducing effects of
sedimentation and nutrients on southwestern
Puerto Rico reefs through the development of a
comprehensive restoration plan.

While attentive to long-recognized threats from
unsustainable fishing and pollution, the Program
has also been responsive to the growing threat
to coral reefs worldwide posed by ocean
acidification and coral bleaching, both linked
to climate change. The ocean’s absorption of
carbon dioxide diminishes the availability of
the basic building materials used by corals and
other invertebrate organisms to grow skeletons.
CRCP funding has helped establish a test station
in the Atlantic, which provides detailed studies
of the changing ocean chemistry and how it
affects marine life. In addition, the Program’s
funding of Coral Reef Watch has made
possible widespread dissemination of alerts

for bleaching events, another growing threat

to coral reefs, as elevated ocean temperatures
can lead to corals losing their symbiotic
zooxanthellae (photosynthesizing algae living
within their tissues), potentially killing entire
colonies. Coral Reef Watch is now able to
produce seasonal outlooks for possible regional
bleaching events, giving more lead time to
managers to respond.

To be truly effective, efforts to conserve coral
reefs must be directed beyond the borders of



The CRCP funds projects to address coral bleaching, one of the effects of global climate change. Bleached corals lose their symbiotic algae, and

thus their color and primary energy source, due to extreme water temperatures. Photo Credit: © Commonwealth of Australia (GBRMPA)

a single country. Most coral reef ecosystems

in U.S. waters are interconnected with, depend
on, and affect coral reefs in other countries:
ocean currents carry essential larvae and
juvenile corals, fish, and other invertebrates that
replenish reefs. Thus, strategies for supporting
healthy coral reef ecosystems in the United
States must also consider protecting coral reefs
beyond U.S. waters. The CRCP is strengthening
its international presence by becoming more
actively involved in coral conservation efforts,
primarily in the Southwest Pacific (with a focus
on Samoa), Micronesia, the Coral Triangle
region, and the wider Caribbean, reflected in
the recently developed CRCP International
Strategy. The Program led international
projects and initiatives, coordinating the 2008
International Year of the Reef, and sponsoring
the International Coral Reef Symposium in
2008. The CRCP has partnered with several
international entities, including the World Bank
and Australian institutions, to conduct ongoing
coral reef monitoring and to train managers of

coral reef areas worldwide, thereby building
human, technical and institutional capacity
to conserve reef ecosystems and associated
environments, and addressing the effects of
global climate change.

NOAA has the responsibility and expertise to
help conserve coral reef ecosystems for future
generations. To this end, the CRCP continues
to work with its partners to conduct coral reef-
related monitoring, research, and education, and
support essential management and stewardship
activities aimed at improving coral reef
ecosystem conditions.

[any
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NOAA Coral Reef Conservation Program

Coral reefs are among the most productive and diverse ecosystems on the planet.

They are found in areas of limited nutrients, yet they form the base of entire marine
communities, often found nowhere else. Coral reefs also provide essential benefits
to society in terms of food, jobs, recreation and coastal protection, and are impacted

by human activities — primarily from global climate change, unsustainable fishing,

and pollution. It is estimated that a fifth of the world’s reefs have already been

effectively lost, with an additional fifteen percent seriously threatened with loss in
the next two decades, and twenty percent are under threat of loss by mid-century.’
The decline and loss of coral reef ecosystems have significant and long-term social,
cultural, economic, and ecological impacts on people and communities in the
United States, and around the world. With effective leadership and management,
however, healthy and resilient reef ecosystems can continue to provide valuable

services to current and future generations.

NOAA’s Coral Reef Conservation Program
(CRCP or Program) was established in 2000 to
help fulfill NOAA’s responsibilities under the
Coral Reef Conservation Act of 2000 (CRCA)
and Presidential Executive Order 13089 on
Coral Reef Protection. The mission of the
CRCP is to protect, conserve and restore coral
reef resources by maintaining healthy ecosystem
function. The CRCP addresses strategic coral
reef management needs in a targeted, cost-
effective, and efficient manner.

The CRCP is an overarching program between
NOAA line offices working on coral reef
issues, including the National Ocean Service,
the National Marine Fisheries Service, the
Office of Oceanic and Atmospheric Research,
and the National Environmental Satellite, Data
and Information Service. In strong partnership
with managers of coral reef areas, the CRCP
works to provide the best available science

and conservation tools to reduce harm to, and
restore the condition of, coral reefs, including
deep-sea corals.

The CRCP funds and conducts conservation
activities for the benefit of the Nation’s coral
reefs. Areas of focus include the seven primary
jurisdictions containing coral reefs: American
Samoa, the Commonwealth of the Northern
Mariana Islands (CNMI), Florida, Guam,
Hawai'i, Puerto Rico, and the U.S. Virgin
Islands (USVI). The Program also conducts
activities in the northern Gulf of Mexico,
Navassa Island, and the Pacific Remote Island
Areas (PRIA). The Program further funds
conservation activities internationally, including
in the Coral Triangle, Micronesia, and the wider
Caribbean regions, among others. The Program
also works to protect and conserve deep-sea
coral ecosystems found off the east and west
coasts of the United States.

1 Wilkinson, 2008.



In September 2007, the CRCP held an External Program Review during which a panel of reef experts met with CRCP staff and stakeholders.

Photo Credit: Lauren Chhay, NOAA CRCP

The CRCP serves as the Secretariat for the
U.S. Coral Reef Task Force (USCRTF), which
includes leaders of twelve federal agencies,
seven U.S. states and territories, and the freely
associated states of Palau, the Republic of the
Marshall Islands, and the Federated States of
Micronesia.

CRCP RESTRUCTURING

A panel of distinguished experts came together
in 2007 to conduct an external review of

the CRCP eftectiveness over a five-year

period (fiscal years 2002-2006) and give
recommendations for the future direction of the
Program. The CRCP provided the panel with

a comprehensive self-assessment of activities,
outputs, impacts, and challenges during the
evaluation period. The panel met with the
CRCP staff and received input from a variety of
Program stakeholders. The panel issued its final

report” at the end of 2007, in which it provided
its findings and recommendations to the CRCP.

A Roadmap for the Future

In response to the panel’s recommendations, in
2008 the CRCP released its Roadmap for the
Future, setting the Program’s direction from
2010 through 2015. The document, which
received extensive input from both NOAA and
external partners, lays out a narrower suite of the
Program’s principles and priorities, along with a
process for implementing the proposed changes.
The Program is focusing its efforts on addressing
coral reef management needs, and targets its
work to understand and address three key
threats: impacts from climate change, fishing,
and land-based sources of pollution. Through
the new principles and priorities, the CRCP
places greater emphasis on management-relevant
science and developing coral conservation tools,
and products that are user-friendly. The Program

2 Report available at: http://coralreef.noaa.gov/aboutcrcp/strategy/reprioritization/exreview/resources/summary_report.pdf

=
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is further strengthening its partnerships

and leveraging resources with coral reef
managers at the federal, state, territorial, and
local level.

To make the most effective use of resources
and to have the largest impact to reverse
general declines in coral reef health, the
CRCP narrowed the focus of its U.S.
domestic program, and shifted allocation

of CRCP resources to take on-the-ground
and in-the-water action. The CRCP is also
strengthening its international presence

by becoming more actively involved in

coral conservation efforts, primarily in the
Southwest Pacific (with a focus on Samoa),
Micronesia, the Coral Triangle region, and
the Wider Caribbean. Beginning in the fiscal
year 2010, the CRCP is concentrating its
efforts to understand and address the

top three recognized global threats to coral
reef ecosystems: impacts from climate
change, fishing, and from land-based sources
of pollution.

Climate change threatens all coral reef
ecosystems around the globe through increased
mass coral bleaching and disease, sea level
rise, and increased storm activity. In addition,
increasing atmospheric carbon dioxide is
already reducing calcification rates in some
reef-building and reef-associated organisms

by altering sea water chemistry including
decreasing pH (a process referred as “ocean
acidification”). In the long term, failure to
address the impacts of rising temperatures and
ocean acidification could limit the effectiveness
of other management efforts.

Fishing in coral reef areas, when ecologically
unsustainable, can lead to the depletion of
key functional groups of reef species, with
cascading impacts on coral reef habitats and

associated species and ecosystems. Some
fishing practices physically damage coral reefs
and associated habitats.

Impacts from land-based sources of pollution
(such as agriculture, coastal development,
road construction, and oil and chemical spills)
on coral reef ecosystems include increased
sedimentation, eutrophication (nutrient loading
that can lead to algal blooms which reduce
oxygen in the water), toxins, and pathogen
introduction. These pollutants and related
synergistic effects can cause disease and
mortality in sensitive species, disrupt critical
ecological functions, change the foodweb

and impede growth, reproduction, and larval
settlement of corals.

In 2009, the CRCP engaged a community

of experts to help identify the twenty-year
strategic goals and five-year objectives that
will guide CRCP work to effectively address
each of these top three threats to coral reef
ecosystems. The Goals and Objectives
developed by these groups were published in



July 2009 in two documents: Goals and
Objectives for the U.S. domestic program®
and the CRCP International Strategy.”

CRCP GOALS

Effective management should not take a
one-size-fits-all approach, but be based on
the needs of the varying ecosystems and
communities. The CRCP, therefore, is
working in partnership with the coral reef
managers in each jurisdiction to develop
specific management priorities. These
management priority documents will be a
critical part of the CRCP decision-making.
The Program is committed to adopting
performance and efficiency measures to
improve program effectiveness and better
evaluate overall CRCP performance,
placing greater emphasis on outcomes
that influence ecosystem health rather
than outputs such as products and reports.
The following discussion summarizes the
twenty-year goals to address each of the
three threats.

Climate Change Impacts

Climate change has been identified by

many groups as the most important threat to
coral reefs on a global scale. In 2007, the
Intergovernmental Panel on Climate Change
noted that the evidence is now “unequivocal”
that the earth’s atmosphere and oceans

are warming and concluded that these
changes are primarily due to anthropogenic
greenhouse gases, especially the accelerating
increase in emissions of carbon dioxide
(COy). Glaobal ocean temperature has risen
by 0.74°C/1.3°F since the late 19t century,

most likely exacerbating and causing more
frequent and severe bleaching of corals around
the world.> At the same time, the ocean absorbs
approximately one-third of the additional CO,
generated every year by human activities, making
the ocean more acidic.® The resulting change to
ocean chemistry has important consequences
for corals and other marine life, especially those
that incorporate calcium carbonate into body
structures. These changes have already had
deleterious impacts on coral reef ecosystems
and will continue to affect coral reef ecosystems
globally over the coming century.

Warming seas and an acidifying ocean are
already affecting reefs by causing mass coral
bleaching events and slowing the growth of
coral skeletons.” Bleaching and infectious
disease outbreaks are likely to be more
frequent and severe as temperatures rise,
increasing coral mortality. Climate change will
have other impacts on marine systems such as
sea level rise; altered frequency, intensity, and

Bleached Acropora corals on the Great Barrier Reef. Mass bleaching
events caused by warmer than usual ocean temperatures are
increasingly common due to climate change, one of the major
threats to coral reefs worldwide. Photo Credit: © Commonwealth of
Australia (GBRMPA)

3 Document available at http://coralreef.noaa.gov/aboutcrcp/strategy/currentgoals/resources/3threats_go.pdf

4 Document available at http://coralreef.noaa.gov/aboutcrcp/strategy/currentgoals/resources/intl_strategy.pdf

5 Hoegh-Guldberg et al., 2007.
6 Caldeira and Wickett, 2003; Sabine et al., 2004.
7 Hoegh-Guldberg et al., 2007; De'ath et al., 2009.
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distribution of tropical storms; altered ocean
circulation affecting larval connectivity and
productivity, and others. All of these impacts
will combine, often synergistically, to threaten
important ecosystem function and reduce
global biodiversity. To address the problems
of climate change and ocean acidification,
these four goals have been identified to help
coral reefs:

Climate Change Impacts Goal 1

Increase coral reef resilience to climate change
and ocean acidification through effective
management strategies.

Climate Change Impacts Goal 2

Identify, understand, and communicate risks
and vulnerability of U.S. coral reef ecosystems,
ecosystem services, and dependent human
communities to climate change and ocean
acidification.

Climate Change Impacts Goal 3

Enhance strategic management of coral reef
ecosystems through improved and applied

understanding, forecasts, and projections of
climate change and ocean acidification impacts.

Climate Change Impacts Goal 4

Support management efforts to increase
survivorship of coral reef species and
enhance reef resilience by evaluating and
implementing promising intervention
strategies that directly reduce climate change
and ocean acidification impacts.

Fishing Impacts

Coral reefs and associated habitats provide
important commercial, recreational, and
subsistence fishery resources in the United States.
Coral reef fisheries, though often relatively small
in scale, can have disproportionately large impacts
on the ecosystem if conducted unsustainably.
Rapid human population growth, demand for
fishery resources, use of increasingly sophisticated
fishery technologies, and inadequate management
and enforcement have led to the depletion of key
reef species and habitat damage in many locations.
Specific impacts of fishing on reefs generally
include one or more of the following: 1) direct
overexploitation of fish, invertebrates, and algae

The Napoleon wrasse, also known as the Humphead wrasse, is a rare sight in the U.S. Pacific, except at Wake Atoll. Itis listed as a species of
concern by NOAA Fisheries. Photo Credit: NOAA PIFSC CRED



for food and the aquarium trade; 2) removal of

a species or group of species impacting multiple
trophic levels; 3) by-catch and mortality of non-
target species; and 4) physical impacts to reef
environments associated with fishing techniques,
fishing gear, and anchoring of fishing vessels.®
These threats are exacerbated when coupled with
other coral reef stressors such as climate change
and land-based sources of pollution. CRCP has
developed these four goals to address impacts of
fishing on coral reefs:

Fishing Impacts Goal 1

Increase the abundance and average size of
key coral reef fishery species to protect trophic
structure and biodiversity and improve coral
reef ecosystem condition.

Fishing Impacts Goal 2

Support effective implementation and
management of marine protected areas (MPAS)
and ecological networks of MPAs that protect
key coral reef ecosystem components and
functions.

Fishing Impacts Goal 3

Increase stakeholder engagement and
capacity to improve local compliance with
and enforcement of fisheries management
regulations that further coral reef ecosystem
conservation.

Fishing Impacts Goal 4

Utilize locally relevant education and
communication strategies to increase public
and policy maker understanding of fishing
impacts in coral reef ecosystems, and support
for effective management options.

A sediment plume enters the ocean from a river mouth on the coast
of Puerto Rico. Suspended sediment can cover and smother reefs
and introduce pollutants, nutrients, and pathogens to these fragile

ecosystems. Photo Credit: Tom Moore, NOAA

Impacts from Land-Based Sources of
Pollution

It is now well accepted that many major

coral reef ecosystem stressors originate from
land-based sources, most notably, toxicants,
sediments, and nutrients. There are numerous
locations where coral reef ecosystems are
highly impacted by watershed alteration,
run-off, and coastal development within the
United States.” The importance of identifying
the extent of and reducing these effects has
now become crucial, as land-based pollution
and coastal development put 22 percent and
30 percent, respectively, of coral reefs on
Earth at risk.'® The 2004 Report of the U.S.
Commission on Ocean Policy highlighted the
need for “an ecosystem and watershed-based
management” approach to ocean pollution,
and identified both “the astounding decline of
coral reef ecosystems” and “an urgent need to
address the identified, major factors causing
coral declines.”""

8 Waddell, 2005.
9 Bellwood et al., 2004; Pandolfi et al., 2003; Richmond et al., 2007.
10 Bryant et al., 1998.

11 Commission on Ocean Policy, 2004.
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The suite of problems facing coral reef
ecosystems from land-based sources of
pollution is broad and includes sediment,
nutrients, and other pollutants from a variety of
activities that are transported in surface waters,
runoff, groundwater seepage, and atmospheric
deposition into coastal waters. Sedimentation,
including higher levels of suspended

sediment in overlying waters, is commonly
acknowledged to be one of the primary causes
of coral reef ecosystem degradation.'” The
combination of suspended, re-suspended, and
deposited sediment act to limit coral growth,
feeding patterns, photosynthesis, recruitment,
and survivorship, as shown by numerous
studies in a variety of settings.”®> Many Local
Action Strategy groups of the U.S. Coral
Reef Task Force (USCRTF) have identified
land-based pollution to reefs as a major area
of concern. The three primary goals of the
CRCP’s plan to address land-based sources of
pollution are:

Impacts from Land-Based Sources of
Pollution Goal 1

Reduce pollutant loading from watersheds to
priority coral reef ecosystems.

Impacts from Land-Based Sources of
Pollution Goal 2

Promote in-water management activities to
restore priority coral reef ecosystems that
have been adversely impacted by accumulated
sediments, nutrients, and algae.

Impacts from Land-Based Sources of
Pollution Goal 3

Build and sustain management capacity at the
local level through local, state, regional, and
federal coordination of financial, institutional,
and human resources to reduce and prevent the

impacts from land-based sources of pollution
on coral reef ecosystems.

International Strategy

Coral reef ecosystems have great economic,
social, and cultural importance to communities,
businesses and nations around the world. These
ecosystems provide a wide range of valuable
ecological services, constituting a major food
source, economic base, and future hope for
sustainable development in many countries,
particularly small island nations. Given these
important roles of coral reefs across the globe,
U.S. efforts to promote healthy coral reefs
internationally are critical to U.S. diplomatic
and development strategies to ensure economic
and food security, social stability, democratic
governance, improved human health, disaster
and climate change mitigation, and biodiversity
conservation in many countries.

The International Strategy is designed to
bring more focus to the CRCP’s international
activities on topics and regions where the
Program can have the greatest impact by

12 See, for example, Rogers, 1990; Field et al., 2008.
13 Fabricius, 2005.



building on NOAA’s strengths, forming
partnerships and leveraging resources and
expertise. The International Strategy’s major
focus will be to support activities in four priority
regions based on their interconnectedness with
U.S. reef ecosystems and existing initiatives

and partnerships: the Caribbean, Micronesia,
Southwest Pacific (with a focus on Samoa), and
the Coral Triangle. The priority goal is marine
protected area capacity building.

International Goal 1

Work with regional initiatives to build MPA
networks and strengthen local management
capacity to improve and maintain resilience
of coral reef ecosystems and the human
communities that depend on them;

International Goal 2

Develop and implement tools and practices to
more effectively observe, predict, communicate,
and manage climate change impacts in priority
international locations.

International Goal 3

Strengthen local and national capacity and
policy frameworks to reduce impacts of fishing
on coral reef ecosystems.

International Goal 4

Strengthen policy frameworks and
institutional capacities to reduce impacts to
coral reef ecosystems from pollution due to
land-based activities.

The CRCP recognizes that the United

States is only one center for coral reef
research and conservation. The Program is
committed to learning from the efforts of
other entities, including regional initiatives,
national governments, NGOs, and scientific
organizations to further its domestic mission
to protect U.S. coral reefs. The CRCP will

continue to engage in international collaborative
research to improve science and management
for coral reefs around the world.

CRCP GRANTS

The CRCP created the Coral Reef Conservation
Grants Program to provide opportunities

for non-NOAA entities to support coral reef
conservation. Through its grants program,

the CRCP has issued more than $33 million in
federal funds (with a one-to-one non-federal
match) since its inception to a broad array of
applicants to help meet the objectives of the
CRCA. Each year the NOAA CRCP publishes
its Coral Reef Conservation Grant Program
Funding Guidance, as authorized by Section
204 of the CRCA, to solicit proposals for coral
reef conservation activities. Funds are awarded
under the following six categories:

* State and Territory Coral Reef Management
(Applicants: State and Territory
Management Agencies),

* State and Territory Coral Reef Ecosystem
Monitoring (Applicants: State and
Territory Management Agencies);

* Coral Reef Ecosystem Research
(Applicants: Academia, NGOs, and state,
territory and local governments),;

* Projects to Improve or Amend Coral Reef
Fishery Management Plans (Applicants:
Caribbean, Gulf of Mexico, South Atlantic
and Western Pacific Fishery Management
Councils),

* General Coral Reef Conservation
(Applicants: Academia, NGOs, Local
and Tribal governments, community
organizations, etc.); and

* International Coral Reef Conservation

(Applicants: International governments,
NGOs)
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These awards represent a third of the CRCP
budget and reflect NOAA’s strong support
for cooperative partnerships and conservation
efforts outside the agency. Funds supported
a range of activities, from community
conservation projects to large-scale coral reef
observation systems, and included support
for three congressionally-directed coral reef
research institutes Hawai i Coral Reef Initiative
(Hawai'i), National Coral Reef Institute
(Florida), and Caribbean Coral Reef Institute
(Puerto Rico).

National Fish and Wildlife Foundation
Grants

Between 2007 and 2009, the CRCP provided
more than $1.9 million in competitive grants
through the Coral Reef Conservation Fund, a
partnership with the National Fish and Wildlife
Foundation (NFWF) to fund projects that build
community-based, public-private partnerships
to reduce and prevent degradation of coral

reefs and associated habitats. NFWF was
established by Congress in 1984 to direct public
conservation dollars to pressing environmental
needs, matching those investments with private
funds. The NFWF Coral Reef Conservation
Fund emphasizes projects that involve multiple
stakeholders and target a specific audience

or address specific threats using a hands-on
measurable approach.

From 2007 to 2009, the Coral Reef
Conservation Fund leveraged federal funds with
non-federal resources, providing in excess of $3
million for more than 35 on-the-ground coral
reef conservation projects in five U.S. states and
territories and more than fifteen countries. Most
projects addressed one or more of the following
threats to coral reefs: over-exploitation of

coral reef resources; land-based pollution and
sedimentation; and recreational uses, including
sea cruise tourism, diving and boating. Recent
CRCP coral grants awarded by NFWF include:

Mooring buoys, like these ones in Broward County, Florida, help protect reefs from anchor damage. Photo Credits: Broward County

Environmental Protection Department



Nassau grouper, listed as Endangered by the IUCN, were historically targeted by fishing and have subsequently had fishing restrictions put in

place in portions of their range, including at known spawning sites. lllegal and undocumented fishing may account for their continued decline.

Photo Credit: © Florent Charpin

Anchors Away! Mooring Buoy Projects
(Florida state agencies and the Nature
Conservancy, $137,000). Boat anchors
dropped multiple times at individual sites can
produce significant and cumulative impacts
on coral reefs. Mooring buoys help diminish
these impacts and encourage a reliable system
for dive operators to secure their vessels. The
Anchors Away! Program has supported the
installation and maintenance of mooring buoys
to protect coral reefs from anchor damage and
identify MPA boundaries. Between 2007 and
2009, NFWF awarded three Anchors Away!
grants to install mooring buoys in Florida, the
U.S. Virgin Islands and Grenada.

Cleaning Waikoko Stream Discharge to
Hanalei Coral Reefs (University of Hawai i,
$73,000). The University of Hawai’i is
applying Best Management Practices to taro
farms near the Waikoko stream to reduce
nutrient and sediment runoff and improve coral
health and larval recruitment on adjacent reefs.

Pride Campaigns for Coral Conservation

in Yap and Chuuk (Rare, $100,000). Rare,

an environmental social marketing group,

is training two Micronesian conservation
organizations to conduct Pride conservation
outreach campaigns in Yap and Chuuk to raise
local awareness and build constituencies around
coral conservation in the region.

Shared Stewardship of Cozumel’s Natural
Heritage (Conservation International,
$58,000). Conservation International is
working with local government, shore
operators, and cruise vessel operators to
alleviate cruise ship visitor impacts to local
coral reefs in Cozumel, Mexico.

Bahamian Nassau Grouper Research

and Public Education (Reef Environment
Educational Foundation, $40,000). This project is
working to promote local community and tourist
awareness of the endangered status of Nassau
grouper, including seasonal closures to protect
spawning aggregations in Bahamian waters.
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The National Coral Reef Action Strategy (2002) calls for close coordination with state
and territory management agencies and Fishery Management Councils to improve
management plans for, and conservation of, coral reef areas. The CRCP achieves this
goal by funding Local Action Strategies (LAS) and Council projects that are related
to coral reefs. In addition, the Program played a key role in two initiatives with major
ramifications for environmental protection: the designation of large marine areas in
the Pacific as monuments, and continuing the process to recover Caribbean Acropora
species under the Endangered Species Act (ESA). Without NOAA CRCP support,
funding and involvement, many of these important projects and developments would
not have taken place. Another important event for coral reef conservation is the 2009
American Recovery and Reinvestment Act, which funded five restoration projects in
U.S. coral reef areas. These large-scale program initiatives and partnerships address

several goals at once, and are captured in this section.

LOCAL ACTION STRATEGIES

Local Action Strategies are a USCRTF-led
initiative to identify and implement priority
actions needed to reduce key threats to valuable
coral reef resources in the seven primary U.S.
coral reef jurisdictions. In 2002, the USCRTF
adopted the “Puerto Rico Resolution” which
calls for the development of three-year LAS
by each of the seven USCRTF jurisdictions:
American Samoa, CNMI, Florida, Guam,
Hawai i, Puerto Rico, and USVI. These LAS
are locally-driven plans for collaborative

and cooperative action among federal, state,
territory, and non-governmental partners.

The goals and objectives of the LAS are linked
to those found in the U.S. National Action
Plan to Conserve Coral Reefs (2000). From
the thirteen goals identified in this National
Action Plan, the Task Force prioritized six
areas for immediate local action: overfishing;

land-based sources of pollution; recreational
overuse and misuse; lack of public awareness;
climate change and coral bleaching; and
disease. Applying a collaborative decision-
making process based on local needs, concerns
and capacities, each of the seven USCRTF
jurisdictions developed LAS that contain a
variety of projects designed for implementation
over a three-year period.

NOAA and the USCRTF are currently

working with each jurisdiction to complete
implementation of their first round of LAS.
Several jurisdictions are now completing the
core elements of their initial LAS and are
examining how best to revise their LAS to more
effectively achieve coral reef management
objectives in the future.

The CRCP funded more than $4 million dollars
to directly advance LAS projects. Below is
a brief description of sample LAS projects



A fish Rapid Ecological Assessment team conducts a belt transect survey at Ofu, American Samoa during a 2008 research mission. NOAA

scientists, local agencies in American Samoa, and other partners collaborated on this monitoring mission. Photo Credit: Robert Schroeder,

NOAA PIFSC CRED

completed between 2007 and 2009 by each
jurisdiction with these funds.

American Samoa

American Samoa, located some 2,600 miles
southwest of Hawai'i, is a group of five volcanic
islands and two coral atolls that total 76 square
miles (197 km2), inhabited by approximately
69,000 people and encompassing an estimated
114 square miles (296 km2) of coral reefs.
American Samoa coordinates all of its coral reef
management activities through the Governor’s
Coral Reef Advisory Group (CRAG).

CRAG actively works with other agency

staff, community organizations, government
agencies, universities, and NGOs, which
together collaborate to plan and implement
actions to manage American Samoa’s reefs.
These interagency management efforts were
more clearly defined via the development and
implementation of Local Action Strategies.
CRAG has identified four primary threats to
American Samoa’s coral reefs: global climate

change, land-based sources of pollution,
fisheries management, and population pressure.
The LAS for each of these threats remain living
documents and include steps to address the
problems and a timeline for the implementation
of targeted, collaborative projects.

Impacts of Land-based Pollution on
American Samoa’s Coral Reefs

There is a strong and definitive ecological

link between watersheds and coral reef
communities. This project identified impaired
watersheds and ecological measures that can be
incorporated into local water quality standards.
These outputs provided direct benefits for
existing pollution control programs within

the territory. The GIS products provide for
simple translations to communities, government
officials, and resource managers working to
enhance the integrity of American Samoa’s
coral reefs.
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Coral Reef Ecosystem Survey

This survey examined seafloor cover, coral
communities, coral diversity, and large
invertebrates, with biological measures within
each group (such as coral diversity per unit area,
total coral diversity, coral community evenness,
and a benthic substrate ratio), and correlation
between watershed volume, human population
density, and the biological measures. The
measures were used as biological indicators to
assess the effects of non-point source pollution
on water quality.

Population Pressure Technical Assistance

Population pressure, mainly from immigration
from nearby islands into American Samoa,

has been recognized as the root cause of many
threats to American Samoa’s coral reefs —
including increased fishing activities, coastal
development, and agricultural runoff. American
Samoa’s local government is using funds to
obtain technical assistance on population issues
and policy to revise its Population Pressure
LAS and develop a Population Pressure
Campaign Plan.

Commonwealth of the Northern
Mariana Islands

CNMI is a chain of 14 tropical islands in
the Western Pacific totaling fewer than 185
square miles (479 km2), but stretching more
than 375 miles north to south. Only three of
the islands— Saipan, Rota, and Tinian—have
sizable human populations. All the islands
have coral reefs, with those off the southern
populated islands being the oldest and most
well developed.

Increased population and development over
the past decade in the three southern islands
has exacerbated the threats to the coral reef
ecosystems and has led to the destruction and
reduced health of coral reefs and coral reef-

associated habitats. These effects are most
noticeable on Saipan, where approximately

90 percent of CNMI’s population resides, and
where most coral reef management efforts
have focused. From a long-term perspective,
the decline in coral reef coverage and marine
health threatens CNMI’s cultural heritage,
traditional ways of life, and physical protection
from storms. This decline, however, also
immediately affects CNMI’s tourism and
fisheries industries, and thus its economy. To
address immediate key threats to CNMI’s

coral reef ecosystems, the coral reef committee
in collaboration with multiple stakeholders,
developed a three-year Coral Reef Protection
LAS. The LAS provides a road map of projects
focused on four areas: land-based sources of
pollution; public awareness and involvement;
recreational use; and fisheries management.

Talakhaya Watershed Revegetation
Project

The Talakhaya Watershed Revegetation Project
aims to reduce the nonpoint source pollution
running off steep slopes of the Talakhaya
Watershed into the adjacent coral reef
ecosystem. Identified as a priority watershed

in 2005 in the CNMI LAS, revegetation of the
badlands began in 2006 to address deforestation
and soil loss caused by illegal burning activities.
Bahia grass (Paspalum notatum) seedlings

have successfully stabilized the soil, and more
than 17,563 seedlings have been planted. Trees
planted include 2,250 da’ok trees (Calophyllum
inophyllum), 70 pahong (Pandanus dubius), 956
putting (Barringtonia asiatica), and 659 sosugi
(Acacia confusa). Atotal of 21,498 tree and
grass seedlings were planted.

CNMI Marine Monitoring Team

The Marine Monitoring Team conducts surveys
on the coral reefs adjacent to Talakhaya
Watershed as part of their CNMI-wide



Runoff is a major threat to CNMI's reefs and one contributing factor is the practice of vegetation burning. CNMI’s Coral Reef Management

Fellow worked on the island of Rota with the Talakhaya Revegetation Project to mitigate this issue by replanting. Photo Credit: Kathleen

Hermann, CRCP Coral Reef Management Fellow (CNMI 08-10)

monitoring program. Data collected since
2000 reveal that low coral cover and high algae
cover exists on Talakhaya’s reefs as compared
with most others in CNMI. However, a recent
statistically significant increase in coral and
decrease in algae over the past two years
corresponds with the initiation of upland
re-vegetation efforts. These initial trends are
promising, and the monitoring team’s continued
data collection will help understand benefits of
watershed revegetation to the coral reefs.

Watershed Inventory

Characterizing land use impacts on adjacent reef
areas is important for prioritizing management
activities. Through this project funded by the
CRCP, CNMI conducted watershed inventories
to provide the islands with data that guided
decisions on land-based LAS and overall
non-point source pollution plans. Estimated
stormwater data was integrated into existing
GIS projects — e.g., watershed discharge maps —
and used as decision-making tools. Inventories

demarcated exact boundaries of drainages at

the sub-watershed level, a level of detail not
available before. In combination, these data
fostered CNMI’s ability to highlight problematic
situations, rank them, and narrow plans to
address them efficiently.

Florida

Florida is home to a reef tract that spans more
than 380 miles from the Dry Tortugas to Martin
County on the Atlantic Coast. The Florida

Reef Tract is the third longest reef system in
the world and supports a diverse assemblage

of more than 6,000 species. These coral reefs,
lying just off the beaches of the most urbanized
coastal region in the state, are an extraordinary
biological, geological and economic resource.
Roughly one third of Florida’s 18 million
residents live within this region, which attracts
more than 38 million visitors a year. A study of
natural and artificial reefs in southeast Florida
and the Florida Keys showed that fishing, diving
and boating-related expenditures generate $6.3
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billion in sales and income and sustain more
than 71,000 jobs annually.'* >

Florida’s LAS was developed and is being
implemented through the Southeast Florida
Coral Reef Initiative (SEFCRI), a collaborative
effort that started in 2003 among government
and non-governmental partners to identify and
implement priority actions needed to reduce
key threats to the coral reef resources off
southeast Florida. The targeted area focuses
on vulnerable coral resources located along
Florida’s mainland Atlantic Coast, adjacent to
Miami-Dade, Monroe, Broward, Palm Beach
and Martin counties. This extensive northern
section of the Florida Reef Tract does not have
the protections afforded to those areas to the
south that are encompassed within the Florida
Keys National Marine Sanctuary and three
National Parks (Biscayne, Everglades, and
Dry Tortugas).

Benthic Habitat Mapping and
Identification of Data Gaps

Benthic habitat mapping activities in southeast
Florida have progressed substantially over the
last five years through NOAA CRCP support
of SEFCRI activities. High resolution laser-
airborne depth sounder bathymetry has been
taken for the nearshore seafloor (less than 30
meters in depth) from Fowey Rocks in Miami-
Dade County to the Jupiter Inlet in Palm Beach
County. In addition to bathymetry, the benthic
habitats have been identified and mapped

for all of Miami-Dade, Broward, and Palm
Beach counties using visual interpretation and
groundtruthing of the bathymetry. These coral
reef communities are under extreme pressure
from coastal development and maritime
industry impacts, recreational uses, and land-
based sources of pollution. These benthic

habitat maps enabled reef managers to work
with regulatory agencies to identify and reduce
coral reef impacts, modify anchorage areas and
rules to reduce vessel groundings and anchoring
impacts, and evaluate the potential for new
marine managed areas and zoning strategies in
southeast Florida.

Evaluation of Reef Recovery on Injury
Sites and Mitigation Structures Offshore

The Florida Department of Environmental
Protection’s Coral Reef Conservation Program
contracted the National Coral Reef Institute

to evaluate biotic recovery rates on impacted
reef areas (e.g., vessel grounding sites),
mitigation structures (e.g., artificial reefs) and
non-impacted control sites on the nearshore
and inner reefs adjacent to Broward County,
Florida. The second phase of this project will
evaluate recovery on the middle and outer
reefs off Broward, as well as a range of sites
along Palm Beach and Miami-Dade counties.
The study is focusing on both the benthic
biological communities present and the physical
characteristics of the sites that may influence
recovery. This project is also investigating

the stability of materials utilized during the
original reef restoration activities. The goal

of this project is to provide managers with
much needed reef resource recovery rates to be
used in determining appropriate compensatory
restoration (e.g., using Habitat Equivalency
Analysis) and mitigation for coral reef injuries.
Combining the outcomes of both phases of the
project will yield a model of reef recovery from
injury for the southeast Florida region.

Coral Reef Impacts Associated with Boat
Anchoring and User Activity

The Florida Coral Reef Conservation Program
is working with scientists from the University of

14 Johns et al., 2001.
15 Johns et al., 2004.



Ongoing ecosystem surveys by SECREMP partners in Florida show changes in marine resources over time to assist in determining coral

ecosystem condition in the Florida Reef Tract. Photo Credit: Dave Gilliam, National Coral Reef Institute

Florida to determine which coral reef impacts are
associated with boat anchoring and user activity in
Miami-Dade County. This project will determine
if coral reef use intensity (high and low use) and
coral reef use type (anchoring, fishing, and diving)
correlate with impact levels quantified on the reef.
Data collected for this project spans two years,

so short-term rates of coral reef recovery from
impact may be inferred as well. These data will
establish a link between types of reef use and reef
injuries, and provide a mechanism for predicting
reef impact level and type (e.g., overturned coral,
scraped coral tissue, bent gorgonians, and marine
debris-entangled organisms) by use intensity and
type. These results will support additional coral
reef management tools such as installing mooring
buoys or developing a zoning strategy based on
use, coral reef injury, and coral reef recovery rates.

Southeast Florida Coral Reef Evaluation
and Monitoring Project

The Southeast Florida Coral Reef Evaluation
and Monitoring Project (SECREMP) is the

result of a highly successful partnership between
Florida’s Coral Reef Conservation Program,

the Florida Fish and Wildlife Research Institute
and the National Coral Reef Institute. Scientists
applied visual and video-based benthic
community monitoring methods, originally
developed for the Coral Reef Evaluation and
Monitoring Project in the Florida Keys, to
expand surveys into the southeast Florida
region. This long-term monitoring project was
initiated in 2003 with 10 sites offshore Miami-
Dade, Broward, and Palm Beach counties, and
was expanded in 2006 with the establishment
of three sites in Martin County. Four additional
sites (two in Palm Beach County and two in
Miami-Dade County) were installed in 2009,
the seventh year of the project. This monitoring
data is analyzed in conjunction with SECREMP
data to contribute to an overall assessment of
coral reef ecosystem condition throughout the
Florida Reef Tract.
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A project that provided measures of functional diversity of reef fish assemblages allowed management agencies to evaluate the effectiveness of

Guam’s marine preserves, such as the one pictured. Photo Credit: Dave Burdick

Guam

Guam is the largest island in Micronesia and
the southernmost island in the Marianas chain,
with a landmass of 212 square miles and a
population of approximately 161,000 people.
Fringing coral reefs, mangroves, and sea grasses
surround Guam and more than 11 percent of the
coast is currently protected as marine preserves.
Guam’s economy is based on tourism, which
depends on ecosystem services that the coral
reefs provide.

Like other Pacific Island communities, the
people of Guam rely on coral reefs and the
waters surrounding their island for food,
recreation, income, and storm protection.
Recognizing the importance of these resources,
Guam has identified six priority focus areas for
coral reef conservation via the LAS: land-based
sources of impacts, fisheries management,
public outreach and education, recreational
misuse and overuse, climate change and coral
bleaching, and increased development.

Attorney General'’s Office Prosecutor for
Natural Resource Issues

NOAA CRCP funds were used to hire an
attorney for prosecution of environmentally
related infractions, such as MPA violations
and forest arson, and provide assistance to the
natural resources agencies to draft and/or amend
legislation that strengthens marine resource
protection; and give legal counsel. With the
increase in legal issues related to the relocation
of 8,000 U.S. Marines plus their dependents
from Japan into Guam, strong legal assistance
is required to ensure long-term coral reef
conservation and protection.

Guam Coral Reef Response Team

The primary goal of this project is to facilitate
rapid, organized responses to events that may
impact the health of Guam’s coral reefs. The
objectives include formally establishing the
multi-agency coral reef response team through
appropriate agreements; formalizing response



plans for coral disease, coral bleaching, storm
damage, vessel groundings and oil/chemical
spills; formalizing guidance on restoration/
mitigation selection and scaling for impacts;
and training response team personnel on
response protocols. This project will allow the
Guam agencies to provide a more coordinated
approach to assessing and managing acute
impacts to Guam reefs.

Monitoring the Effectiveness of Marine
Preserves

This project provided managers with a
comprehensive measure of the functional
diversity of reef fish assemblages on

Guam. By stratifying the survey design by
depth, habitat, and management status, the
methodology allows for careful “apples-to-
apples” comparison between preserves,'® and
the success of Guam’s MPA network can be
effectively evaluated. Management agencies
can evaluate whether preserve effects are
observable after ten years of implementation,
and whether effects are persistent between
depths and locations.

Hawai’i

Hawai'i is the most isolated population center
on earth, and home to hundreds of endemic
flora and fauna. Hawai'i is composed of about
137 islands, many of which are uninhabited,
with eight major islands. Management of
coral reefs in the Main Hawaiian Islands is

in part based around the strategy outlined

in the newly developed Priorities for Coral
Reef Management in the Main Hawaiian
Islands, 2010- 2020, a result of an extensive
multi-stakeholder process that involved
updating the priorities of Hawaii’s six LAS,
and identifying gaps. Hawaii’s strategy
focuses on five key objectives: reduction

of anthropogenic threats to priority reefs,

restoration of coral reef fisheries, reduction of
impacts from marine recreation, prevention
of introductions of marine alien invasive
species, and the development of a network of
marine managed areas. The entities involved
in the LAS planning include members from
state and federal agencies, non-governmental
organizations, academia, industries, and
community groups.

Fisheries Extension Agent

Fishers in Hawai'i are often mistrustful of
fisheries management efforts brought forth by
the local management entity. The fisheries
extension agent, a partnership between
Hawai'i Divisions of Aquatic Resources

and NOAA Pacific Islands Regional Office,
became a liaison and information conduit
between NOAA, the state agency, the public
in general, and fishers in particular. The
project has produced a widely disseminated
Fish Measurement Guide and initiated a
collaborative Ciguatera Research Program
that brings together fishers and University of
Hawai i researchers.

Supersucker Operation

The “Supersucker” is a mechanical suction
device developed by the Hawai'i Marine Algae
Group to remove the invasive algae Gorilla
0Ogo (Gracilaria salicornia) on reefs. The
Supersucker was used to clear reef patches in
Kaneohe Bay, Oahu, which was then monitored
for the rate of return of native and non-native
algae. To date, 10,472 Ibs (4750 kg.) have been
removed. The State of Hawai'i Division of
Aquatic Resources is studying the combined
effects of mechanical removal and increased
native herbivory using the native collector
urchin Tripneustes gratilla on the biomass
re-growth of invasive algae. Experiments

16 The Government of Guam uses the term “preserves” to refer to no-take ecological reserves.
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Supersucker Senior and Junior are shipboard algae vacuums used to remove invasive algae from Hawaii’s reefs. Photo Credit: Brian Hauk, DAR

are being conducted to determine the urchins’
effectiveness in grazing the alien algae, and
inhibiting its rapid re-growth after mechanical
removal on a scale larger than previous studies.

The Aquatic Invasive Species Team is
finishing invasive algae distribution surveys
to determine additional strategic areas to
employ the Supersucker Jr. to control G.
salicornia, preventing its spread. Additional
studies will determine the effect of algae
removal on reef recovery.

Grazer Impacts on Invasive Algae

This project seeks to determine the relative
importance of different sub-groups and size-
classes of local grazing fishes in terms of their
ability to retard the establishment and growth

of invasive algae. Analyses were conducted

of the stomach contents of herbivorous species
collected at locations where these invasive algae
are abundant, such as Waikiki and Kaneohe Bay
on Oahu, and Kahekili Beach Park on Maui.

These ongoing studies started in 2007, and have
set aside herbivore no-take areas, and monitor
resulting algae growth, which will allow
comparison to control (open access) areas.

Rapid Response Team for Coral Bleaching
and Disease Events

A local team for rapid response was assembled,
trained, and equipped to respond to coral
bleaching or disease events in Hawai'i. The
response team developed protocols for
documenting the extent and impact of bleaching
or disease events, assembled field kits ready

for use in rapid response events, participated in
in-situ training, and developed agreements with
local research laboratories for follow-up lab
work required for the investigation of bleaching
and disease events.

Puerto Rico
Puerto Rico has a diversity of unique
ecosystems including coral reefs. With a



population of about four million people, most
of the natural resources have been jeopardized
due to housing and industrial development,
road construction, and new infrastructure. As a
part of the LAS effort, several priority stressors
on Puerto Rico’s coral reefs were identified:
overfishing, recreational overuse, lack of
awareness, and land-based sources of pollution.
Local projects addressing these threats are
outlined below. The Puerto Rico Coral Reef
Program administers coral reef management
and monitoring programs. This program
oversees the development and implementation
of the targeted LAS, as well as the development
of an island-wide, long-term coral reef
management plan.

Puerto Rico Coral Reefs and Watersheds
Strategy

This project analyzed potential impacts of non-
point pollution on water quality and coral reefs

Land-based sources of pollution, like this influx of sediment from an
aquaduct system, have been identified as a stressor to Puerto Rico’s
reefs. Photo Credit: NOAA Restoration Center

in coastal waters of northeastern Puerto Rico.
It investigated how land use patterns in eastern
Puerto Rico are affecting microbiological
quality (e.g., pathogenic bacteria, viruses, and
parasites) of coastal areas with coral reefs and
bathing beaches.

Work done in other reserves such as Jobos
Bay and Belverede Reserve showed that

coral reefs along a significant portion of the
southeastern and southwestern Puerto Rico
shelf are being severely impacted by non-point
source sewage pollution. The current study
will determine the impact of the Fajardo River
watershed discharge on the coral reefs of the
Fajardo area (Las Cabezas de San Juan), La
Cordillera Natural Reserve, and Ceiba before
the canalization of the river is finished.

Implementation of Coral Reef Outreach
and Education Plan

This plan integrates work with municipal
governments and coastal communities to reach
the public at beaches in the municipalities of
Luquillo and Cabo Rojo, where coral reefs are
present. Project staff distributes educational
materials to personnel and organizations that
help disseminate the importance of coral reef
conservation to various stakeholders, such as
recreational boaters and fisherman, students,
recreational and commercial divers, and the
general public.

Coral Reefs Recreational Overuse - Cayo
Aurora, Guanica State Forest

More than 70,000 tourists a year visit Cayo
Aurora, commonly known as “Gilligan’s
Island,” a mangrove islet in the reef system of
Cayos de Cafia Gorda. It is one of the principal
marine recreational destinations for the south
and southwest areas of Puerto Rico. In
cooperation with Guéanica State Forest, Puerto
Rico has implemented a management program
with trained personnel to protect island marine
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resources. To protect marine benthic habitats
and minimize impacts of recreational activities,
this project has installed ten mooring buoys
and several speed limit signs (e.g., four aids

to navigation, two manatee alert signs). The
marine basin area was designated an area of
high ecological value and, as a result, a closed
fishing area throughout the shallow back reef
zone between the reef flat and the mangrove
keys of Cayos de Cafa Gorda was created.

United States Virgin Islands

The USVI are located approximately 1,400
miles south-southeast of Florida. St. Croix,

St. John, and St. Thomas are the three largest
islands, with many offshore cays surrounding
them. Coastal habitats include rocky and sandy
beaches, mangrove wetlands, salt ponds, sea
grass beds, and coral reefs. Local coral reefs
are comprised of fringing, patch, deep reefs, and
walls. Hurricanes and major storms, increasing
sea surface temperatures, and diseases have
combined with direct anthropogenic impacts
such as destructive boat anchoring practices,
boat groundings and cargo spills, improper
land use practices, and impacts from fishing

to significantly deteriorate USVI coral reef
condition. Live coral cover has declined
dramatically, particularly after the 2005-2006
regional bleaching and subsequent coral disease
event, while the abundance of macroalgae

has increased proportionately. These changes
continue to negatively affect the ecosystem
goods and services reefs provide to the USVI
community, areas that LAS strive to improve
via CRCP-funded projects described below.

St. Croix East End Marine Park (STXEEMP)
Boundary and Zoning Markers

The installation and maintenance of boundary
and management zone markers is an important
foundational activity for the park. Installation
of the markers, currently in progress and
facilitated through collaboration with a local

partner, The Nature Conservancy, is necessary
to begin enforcement of the park’s rules and
regulations promulgated in 2007. Delineation
of the boundary and management zones will
result in the full implementation of the USVI’s
first marine park, established in 2003. The park
covers approximately 60 square miles (155
km2) on the eastern end of St. Croix, an area
long-recognized for its ecological and cultural
importance. The STXEEMP is a multiple-use
park, combining no-take, recreational, wildlife
preserve, and open areas. The park represents
one of the USVI’s premier marine conservation
and education efforts.

Assessment of the Threatened Species
Acropora palmata and A. cervicornis

Acroporids were important structure-building
corals on Caribbean coral reefs until dramatic
population declines in the 1970s and 1980s
resulting from coral diseases and frequent,
severe storm events. Despite limited and
localized recoveries, continued stressors

to reef ecosystems have led to a shift from
reefs dominated by branching corals, the
Acroporids, to those dominated by boulder
corals, weedy coral species, and macroalgae.
As a result, essential fish habitat for harvested
species and ecosystem services has been
significantly reduced. To inform resource use
and management decisions intended to conserve
these species, STXEEMP staff is implementing
monitoring programs to assess the condition

of Acropora palmata and A. cervicornis within
the park. A rapid synoptic survey of suitable
habitat within the STXEEMP was completed in
2008 providing data on the distribution and size
structure of Acroporid populations.

Park staff is establishing permanent
demographic monitoring stations utilizing the
National Marine Fisheries Service protocol, in
tandem with National Park Service resource
managers at the adjacent federally-managed



Federally listed Acropora species serve as essential fish habitat in the
Caribbean. A monitoring project in USVI aims to assess changes in
populations of these species for use in management. Photo Credit:

George Cathcart

MPA, Buck Island Reef National Monument.
This project meets objectives identified in
both the USVI Fishing LAS and STXEEMP
management plan. Data from this project will
provide a map of critical habitat and baseline
information to assess population changes of a
federally-listed threatened, reef-building coral
species within the park. This data can be
used to evaluate MPA management strategies
and inform Coastal Zone Management
permitting and land use policy, management,
and enforcement.

Lobster Monitoring Program

To evaluate the effectiveness of the STXEEMP
at restoring populations of commercially
important species, park staff monitors lobster
populations, a species of concern identified in
the park’s management plan. By eliminating
lobster extraction (both adult and juvenile)
from the quality habitat within the no-take
areas, managers expect continued monitoring
to show increases in the size of lobsters as

A monitoring program on St. Croix, USVI, is being utilized to establish
a baseline of lobster size to be compared to future data once East
End Marine Park zoning changes are implemented and enforced.
Photo Credit: Dave Burdick

well as increased numbers of individuals over
time. Data collected through this project forms
a baseline that managers can use to compare
changes as park zoning is implemented and
enforced. This data is complementary to

that collected in the adjacent Buck Island

Reef National Monument, thus facilitating
comparisons between sites, and laying the
groundwork for sound management decisions
for lobster within waters surrounding the eastern
portion of St. Croix.

FISHERY MANAGEMENT
COUNCILS

The fishery management council system was
established by Congress in the 1976 Magnuson-
Stevens Fishery Conservation and Management
Act to manage fisheries in a newly recognized
exclusive economic zone between three and
200 miles offshore of the U.S. coastline. The
Regional Fishery Management Councils are
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decision-making bodies that develop and
recommend specific management measures
in the form of fishery management plans

and amendments, subject to approval and
implementation by NOAA’s National Marine
Fisheries Services (NMFS).

Between 2007 and 2009, the CRCP awarded
more than $3 million to four Councils to
support projects and programs to conserve
and manage coral reef fisheries. In particular,
these projects focused on reducing the adverse
impacts of fishing and other extractive uses

on coral reefs and associated ecosystems, and
incorporating conservation and sustainable
management measures into existing or new
federal fishery management plans. Below is a
summary of some of the CRCP-funded projects
carried out by the Councils.

Caribbean Fishery Management
Council

Caribbean Fishery Management Council (CFMC)
jurisdiction includes federal waters outside Puerto
Rico, USVI, and Navassa Island. It is unique in
being the only Council that does not include any
of the fifty States of the U.S., and in sharing fish
stocks with many Caribbean nations.

Surveys of Red Hind Marine
Conservation District

The CFMC, in collaboration with the University
of the Virgin Islands, completed a survey of

the habitat and fisheries resources in an areca

of reef fish spawning aggregations, the Red
Hind Marine Conservation District (MCD), St.
Thomas, USVI. The MCD was the first no-take
fishery reserve established in the U.S. Exclusive
Economic Zone, and was implemented in
cooperation with USVI commercial fishers in
1999. The survey indicated that the red hind
population in this no-take zone has recovered,
and Nassau grouper spawning aggregations may
be reforming. The benthic habitat assessments

revealed extensive and well developed
mesophotic (low light) coral reefs at depths
from 34 to 47 meters. Coral reefs occupied 65
percent of sites sampled in the MCD,

and included the threatened elkhorn coral
(Acropora cervicornis).

Surveys of Other Protected Spawning
Areas

CRCP grants are also supporting surveys

of Abrir La Sierra, a grouper spawning
aggregation protected area off the west coast
of Puerto Rico. The first baseline survey of
this protected coral area is currently under way.
The preliminary results indicate that the area
protects not only spawning groupers but queen
conch as well. The CRCP grant for 2008 was
developed to carry out the baseline study of the
mutton snapper spawning aggregation off the
southwest coast of St. Croix, USVI, a protected
area since 1994. This work is underway, and a
number of commercial fishers from St. Croix
are involved in the study.

In 2009, the CFMC will be assessing the
spawning aggregation of tiger grouper off

the east coast of Vieques, Puerto Rico. The
commercial landings have been closely
monitored since the 1990s but no assessment of
the fish community, spawning population, or the
coral habitats have been carried out previously.

Gulf of Mexico Fishery Management
Council

The Gulf of Mexico Fishery Management Council
(GMFMC) is represented by Texas, Louisiana,
west Florida, Alabama, and Mississippi. The
Coral Fishery Management Plan describes the
coral communities throughout the jurisdictions of
the Gulf and South Atlantic Councils and prohibits
the harvest of stony coral, and limits the harvest of
sea fans. It establishes Habitat Areas of Particular
Concern in the Gulf and Atlantic where the use

of any bottom fishing gear is prohibited. The



A mutton snapper spawning aggregation, such as this one, was

studied in USVI to determine baselines for future study and

management activities. Photo Credit: Chris Parsons

GMFMC also regulates the catch of reef fish and
invertebrates in federal waters.

Shelf Banks and Nursery Reef
Fish Habitat

The GMFMC, in conjunction with Texas
A&M University, is investigating reefs on
the shelf banks in the northwestern Gulf of
Mexico. Specifically, Texas A&M is focusing
on juvenile reef fish recruitment, and the role
that these reefs play as important nursery
habitat. The goal of this study is to correlate
recruitment density with adult density to
assess the relative value of each region/
bank habitat as a fish nursery. This project
will provide new information on reef fish
recruitment in the northwestern Gulf, and
data generated will serve as the foundation
for future assessments of habitat use during
early life and may result in area closures for
particularly valuable nursery habitat.

Shelf Edge MPAs — Gulf of Mexico

Results from stock assessments, research,

and public testimony suggested there were
problems with the gag grouper (Mycteroperca
microlepis) population of the northeast Gulf
of Mexico. This led NMFS and the GMFMC
to implement area closures in late 1999 to
protect spawning aggregations of this valuable
reef fish. Area closures had not been used

as a management tool in the Gulf previously,
and GMFMC desired a stringent monitoring
program to evaluate their efficacy. The areas
selected, Madison-Swanson and Steamboat
Lumps, contain extensive paleo-reef habitat
fostering diverse assemblages of reef-dependent
fish and crustaceans.

The closures went into effect in 2000, and a
sampling program was initiated during the
next gag grouper spawning season in early
2001. With CRCP support, NOAA Southeast
Fishery Science Center researchers monitored
approximately 100 sites each year between
2001 and 2009. Numerous reports have been
delivered to GMFMC accompanied by oral
presentations during public hearings. The
GMFMC considers the data produced by this
project to be highly valuable in assessing the
efficacy of these MPAs, and cited this project
when the temporary closures were made
permanent in 20009.

South Atlantic Fishery Management
Council

The South Atlantic Fishery Management
Council (SAFMC), headquartered in
Charleston, South Carolina, is responsible

for the conservation and management of fish
stocks within the federal 200-mile limit of
the Atlantic off the coasts of North Carolina,
South Carolina, Georgia, and east Florida to the
Dry Tortugas. The SAFMC is responsible for
the creation of management plans for fishery
resources in these federal waters. Fishery
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Two species of tilefish are among the species targeted for protection
by the deepwater MPAs. Photo Credit: Andrew David, NOAA/SEFSC
and Lance Horn, UNCW/NURC - Phantom Il ROV operator

Management Plans for South Atlantic
resources include: snapper/grouper;
Atlantic shrimp; Atlantic coral, coral reefs,
and live/hard bottom habitats; Atlantic
golden crab; and Spiny Lobster (joint plan
with the GMFMC).

South Atlantic Shelf Edge MPAs

The SAFMC began the process of
designating marine protected areas between
Cape Hatteras, North Carolina, and the
Florida Keys in 1990. These areas contain
habitat utilized by seven deepwater species
of special concern to SAFMC: five species
of grouper and two tilefish species. With
CRCP funding, NOAA NMFS continued
preliminary examinations started in 2004 of
five potential MPA sites in 2007, 2008, and
2009. All areas examined contained deep-
reef formations as well as several of the reef
fish species targeted for protection. Surveys
of MPAs are often criticized for comparing

populations inside and outside closed areas
rather than populations in a single area before
and after implementation of fishery closures.
Monitoring of these MPAs afforded SAFMC
the opportunity to obviate those criticisms as
four years of data were collected prior to final
MPA designation in February 20009.

South Atlantic Coral Habitat Areas of
Particular Concern

CRCP grants to the SAFMC also supported
updating and expanding a review of the
distribution of deep-sea corals in the South
Atlantic region. The resulting reports
summarized data on previously poorly studied
and vulnerable habitats, such as deep coral
mounds, on the southeastern United States
continental slope from Cape Lookout, North
Carolina, to the Pourtales Terrace off the
Florida Keys. Much of this information
prompted the SAFMC to propose designation
of 24, 215 square miles (62,716 km?2) as
deep-sea Coral Habitat Areas of Particular
Concern to provide long-term protection to
these fragile ecosystems from the impacts of
destructive fishing activities. In September
2009, the Council approved this amendment,
which is being reviewed by the Department
of Commerce for potential approval to
implement regulations.

South Atlantic Coral Resources Spatial
Information

Working with the Florida Fish and Wildlife
Research Institute, the SAFMC continued to
enhance and maintain the Internet Mapping
Server application, which includes spatial
information on coral resources in the South
Atlantic region. Throughout the duration of
the project, new data sets were integrated and
the application’s functionality was refined
and expanded. Recent additions include: 1)
the EcoSpecies database that links estuarine
spatial data with the Florida Estuarine Living



Marine Resources tables of species’ abundance,
attributes, habitats, reproduction, and value
status; 2) the EcoResearch database that
catalogues relevant coral and ecosystem research
in the South Atlantic region; and 3) the creation
of a prototype map service for the SAFMC
Deepwater Habitat Mapping project.

Revealing the Deep Documentary

The SAFMC supported the production of a
general-purpose documentary, Revealing the
Deep, highlighting the deep-sea coral banks of
the South Atlantic region. Revealing the Deep
presents rare imagery of the deep-sea coral
habitats in the South Atlantic region, delivers
information on the ecology of these systems,
and provides an overview of the research
conducted to date. In addition, the documentary
presents the SAFMC’s management efforts to
ensure the continued existence of these unique
ecosystems. The film received its first public
airing at the 2007 American Fisheries Society
meeting in San Francisco during a special deep-
sea coral session. The SAFMC, in cooperation
with the Sustainable Seafood Alliance, also

held a “premiere” event at the South Carolina
Agquarium in November 2007 to publicize the
film. Revealing the Deep was awarded the 2007
Silver Telly Award.

Western Pacific Regional Fishery
Management Council

The Western Pacific Regional Fishery
Management Council (WPRFMC) covers the
largest area of all the U.S. fishery councils,
including the federal waters off Hawai i,

the Mariana Archipelago, American Samoa,
and the U.S. Pacific Remote Islands. The
Council is moving towards an ecosystem-
based approach to fisheries management, and
is restructuring its management framework
from species-based fishery management plans

to place-based Fishery Ecosystem Plans.
Drafts of these plans have been developed
for each of the areas covered by the Council,
and the Notice of Availability for the Fishery
Ecosystem Plans was recently published'’ to
begin public comment. The WPRFMC has
provided funding for research, education and
outreach, and technical assistance projects
during this period in American Samoa,
Guam, CNMI, and Hawai i.

Fisheries Data Collection

With CRCP support, WPRFMC initiated work
with the Guam boating community to develop
a scientifically sound and socially inclusive
management regime for Guam’s offshore

bank resources. A coordinator was hired to
work with the boating community, fishermen’s
cooperative, federal and territorial managers,
and academic researchers to develop a plan to
collect and monitor fisheries and environmental
data. The coordinator worked with fishermen
to collect fishing effort information and life
history information of fish caught. The project
trained Guam’s Fisherman’s Cooperative
Association staff to interview fishermen and
collect life history information. The data
being collected will determine length and
weight; otolith, tissue, and gonad samples are
being taken to determine age, growth, and
reproduction. These samples and data may be
used to provide a better understanding of the
life history of these fishes that will play a large
role in determining stock assessments. The
WPRFMC is currently working with NMFS
Pacific Islands Fishery Science Center to
expand this project into a bio-sampling program
for the western Pacific region that would
establish sampling protocols for the fishing
community, and sample analysis by NMFS.
Data and analyses will be used by NMFS

and the WPRFMC for stock assessments,

17 Publication: 74 FR 50944, Oct. 2, 2009.
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Over 30,000 juvenile ulua (Caranx ignobilis) were tagged in a project
that helped inform the first stock assessment for jacks in Hawai'i.

Photo Credit: © Jim Maragos

and to provide future sound management
recommendations to NMFS.

Ulua/Papio Tagging

WPRFMC assisted the State of Hawai'i in
conducting stock assessments for ulua/papio
(carangid jacks) by providing support for the
tagging program and hiring a Neighbor Island
Coordinator for the islands of Kauai, Maui,
Molokai, Lanai, and Hawai'i. The project is

a state-wide volunteer angler-based fishing
tagging program in which fishermen capture,
tag, and release juvenile ulua/papio. The
Neighbor Island Coordinator worked with
Hawai i Division of Aquatic Resources to
expand the project to islands other than Oahu
by: 1) participating in state wide fishing club
meetings and tournaments; 2) updating and
maintaining the ulua tagging database, 3)
verifying angler information, and 4) preparing/
distributing reward packets. With the
assistance of the Neighbor Island Coordinator,
the Ulua Tagging Project resulted in more than
30,000 fish being tagged.

With the additional tagging information
collected through this project, the first ever
stock assessment for jacks in Hawai'i was
completed and is under review. The stock
assessment will provide managers with
additional information to make good decisions
for this fishery in Hawai'i.

DEEP-SEA CORAL
ECOSYSTEMS

The National Coral Reef Action Strategy and
the CRCP’s Roadmap for the Future outline
actions to conserve shallow-water coral reef
ecosystems, which are found in tropical waters
of the United States and around the world.
Other coral ecosystems thrive in deeper and
colder waters. Deep-sea corals, also known
as cold-water corals, like their shallow-water
counterparts, form habitats of high biological
diversity, but have a wider geographic
distribution and face different threats.

The CRCP coordinates NOAA’s deep-sea coral
planning and activities, building on its matrix
program and the strengths of multiple NOAA
Line Offices. The 2006 reauthorization of the
Magnuson-Stevens Fishery Conservation and
Management Act'® required NOAA to establish
a “Deep Sea Coral Research and Technology
Program” and authorized the designation of
zones to protect deep-sea