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Thank you for reading this report. The American Fisheries Society (AFS) is
the worlds oldest and largest organization dedicated to strengthening the
fisheries profession, advancing fisheries science, and conserving fisheries re-
sources. AFS has more than 8,000 members around the world representing
fisheries managers, biologists, ecologists, aquaculturists, economists, engi-
neers, geneticists, and social scientists, along with industry, governments,
academics, and other nonprofit organizations. Our mission is to promote sci-
ence-based management of sustainable fisheries resources.

This document includes a set of issues that are affecting our Nation's fisheries
and aquatic resources. Our Nation's fisheries face chronic and acute threats,
and positive action is needed to reverse damage to aquatic resources and
prevent future losses. The time to make the necessary improvements and take
decisive action for our Nation's aquatic resources is now.

What Are Fisheries?

Simply defined, a fishery is people catching or rearing fish. Fisheries also en-
compass our interactions with fish, including direct interactions such as seafood
consumption, angling, and diving tourism along with indirect interactions like
the effects of pollution, changes to habitat, and other human influences on aquat-
ic ecosystems. Fisheries provide much needed protein and essential nutrients for
the world’s tables, as well as the opportunity to relax, recreate, and reconnect
with the natural world. Fisheries also serve as an early warning system for the
loss of clean water that we all need to survive. As the oldest, largest, and most
influential collective of fisheries professionals in the world, AFS is dedicated to
the science and polity of sustaining fisheries for the benefit of humankind.

This document represents a comprehensive set of considerations for the next
presidential administration, created by AFS following several months of
engaging with the fisheries and aquatic resources community to identify the
principal issues affecting fisheries and aquatic resources. These are the issues
that need to be addressed in 2017 by our new president.

All of these issues are important and are not necessarily presented in order of
significance. Many of the areas of concern described herein are interrelated,
but each is a significant, stand-alone subject that the next administration should
address through proper engagement and investment in existing policies and
programs and those still in development. All topics need to be evaluated appro-
priately, as determined by the prospects of influencing a fish-related decision.

The geographic extent of the topics covered within this report includes the con-
tiguous United States, along with Alaska, Hawaii, and the U.S. territories. We
do not discuss international jurisdictional issues that pertain to treaties or issues
related to fisheries on the high seas.

After reading our document, you might wish we had added another topic or two—
training the next generation of fisheries professionals, increasing diversity in
fisheries staffs, or water quality. Those and other topics are reflected in our writ-
ing even if they are not among our 12 primary topics.

Through this document we invite you to learn more about the value of our Na-
tion’s fisheries and to appreciate the challenges faced by aquatic ecosystems.
We urge you to understand the needs of fisheries conservation and to act in the
interests of fisheries and the American people who rely upon them.

We also would like to thank all of the organizations that participated in this
collaborative process. Our discussions with other organizations that work on
aquatic resource and fisheries issues helped to provide a well-rounded set of
recommendations, and we appreciate all of their efforts.



Our Nation’s Valuable Fisheries and
Aquatic Resources in a Changing World*

Proven Benefits

é

Fisheries are commercially, recreationally, ecologically, and culturally im-
portant resources that support and strengthen the U.S. economy and the
American way of life. This is as true today as it was in previous centuries.

There are approximately 60 million anglers in the United States, of which 46
million are estimated to fish in a given year, who generate US$115 billion in
annual economic output, providing $15 billion in annual state and federal
taxes and creating 828,000 jobs.

Recreational fishing in the United States is mainly supported by license fees
and excise taxes on materials used by anglers—a true “user pay—user benefit”
system that is widely supported by the recreating public.

Recreational angling resulting from National Fish Hatchery stocking pro-
grams has been estimated to annually generate approximately $554 million in
retail sales, $903 million in industrial output, 8,000 jobs, $256 million in wag-
es and salaries, $37 million in federal tax revenues, and $35 million in local
tax revenues.

In 2014, domestic commercial catches and supporting seafood industries pro-
duced $54 billion in annual sales and supported 811,000 jobs.

The commercial value of U.S. fisheries from coral reefs is estimated to be
more than $100 million. Other geographically important areas like estuaries
and wetlands also produce significant societal values.

Shellfish and finfish culture operations around the Nation are vital to regional
economies. Currently, there are 3,093 farms across the Nation providing $1.4
billion in farm-gate (net value) income, creating significant and critical jobs
and income for rural inland and coastal communities.

In 2011, on-the-ground habitat restoration programs administered through the
U.S. Fish and Wildlife Service (USFWS) to states created more than 3,900
jobs, generating a total economic stimulus of $327.6 million.

It is estimated that coastal restoration projects alone create more jobs (direct,
indirect, and induced) per $1 million invested than both oil and gas and road
construction industries combined.

! Information for this report was found through a process of examining the most recent government docu-
ments and websites, along with the most recent scientific journals and other publically available scientific
information. References are available upon request or may be found at http://fisheries.org/policy-media/
future-of-the-nations-aquatic-resources/.

Areas at Risk

é Without adequate planning and built-in resiliency, aquatic systems are vul-
nerable and can lead to significant financial liabilities. For example, South
Carolina’s 2015 flood caused estimated damages of roughly $1 billion to
local economies, including fishing.

é Alaskan waters provided 60% (by volume) of seafood landed in the United
States in 2014. Today, these same waters are experiencing rapid acidifi-

cation, threatening some of the world’s most productive fisheries and
70,000 jobs.

é Rising ocean temperatures are affecting the distribution and abundance of
U.S. fish stocks: fish that are traditionally found in southern waters are
being found in northern waters, and northern stocks are migrating even
further north. These shifts are expected to increase in geographic extent
and ecological implications, and may affect fishing in U.S. waters in the
future.

é Coral reefs have a mutually beneficial relationship with algal communities
that live in them and provide food for the coral. A slight increase in ocean
temperature can sever this relationship, disrupting and damaging these nat-
ural wonders and biodiversity hotspots.

é More than 90% of the American seafood supply (by value) is imported,
creating an annual trade deficit of $11.2 billion.

é Trout habitat is projected to decline almost 50% in the western United
States by 2080 due to climate change impacts.

Poor Conditions

& Throughout the Nation, the biological quality of our rivers and streams is
in jeopardy. Between 27 and 50 percent of rivers and streams are in poor
condition from chemical and physical habitat stressors, with 13,144 river
miles containing fish that exceed the level of mercury within their tissue
that is safe for human consumption.

é Each year, 1.2 trillion gallons of untreated sewage, storm water, and indus-
trial waste are dumped into U.S. waters.

é There is a $1.3 billion gap in annual funding needed to effectively imple-
ment state wildlife action plans.

For more information, go to www.fisheries.org



Effective Fisheries Management

The need to encompass all factors which have an effect on our Nation’s
fisheries and aquatic resource drives the need for cross sector and

interagency collaboration. Currently,
issues are focused in “silos” or singly
focused program areas. While this
programmatic layout works well for
distributing program funding, its
functional improvement of our natural
resources is limited. There is an es-
sential need to break down silos and
enable greater collaboration among re-
source conservation, management,and
restoration programs found in several
cabinet departments and many federal
agencies.

Interagency communication is es-
sential among federal agencies, be-
tween federal and state agencies, and
between the United States and other
sovereign entities. Interjurisdictional
issues are common throughout natural
resources management but are es-

The Alaska Model

As illustrated by well-managed
groundfish and other fisheries, the
Alaskan model exemplifies proper
management.

Alaskan fisheries management uses
a balance of precautionary harvest
strategies, careful monitoring and
conservation of multispecies fish
stocks, closures and gear restric-
tions to protect habitat, and ecosys-
tem health indicators. This balance
of management strategies has prov-
en successful and has stakeholder
approval. This model can be applied
to other program areas around the
country.

13 member states works with the federal government to provide funding for
on-the-ground conservation projects to reduce the nonpoint source pollution
that enters our waterways, while simultaneously making improvements to fish
habitat.

Collaborative management 1is
also needed to address conflict-
ing uses of our aquatic resources.
Commercial, recreational, and
subsistence/aboriginal fisheries
occur in many areas of our Na-
tion, requiring dialog and inter-
jurisdictional coordination to ad-
dress issues of competing uses.

Action Items:

* Continue to support and strengthen cooperative federalism and its associat-
ed programs. There is a great need to enhance the state and federal partner-
ship approach towards natural aquatic resource management through prop-
er funding to the states, so they can implement their federally mandated
programs.

* Ensure the continuation of a partnership process that includes a regular
collaborative review of authorized purposes for many federal projects.

* Encourage collaborative, adaptive management planning, supported by
the best available natural and social science, to address environmental
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pecially prominent in the fisheries and aquatic resources realm. Functional,
cooperative federalism (the cooperative relationship between state and feder-
al governments) is key to upholding international treaties and agreements and
proper management of shared resources.

issues.

As managers continue to adapt to changing climate and habitat conditions affect-
ing the range and condition of managed species, there is a need to provide ease
and transparency within the management process. Dynamic ocean management,
or the use of near-real time
data that guide the spatial
distribution of commercial
and other activities, has
been shown to be effective
at reducing bycatch and
unintended species interac-
tions in the New England
region.

Large-scale regional ap-
proaches can yield great re-
turns. The Mississippi Riv-
er Basin Healthy Watersheds Initiative, administered by the U.S. Department of
Agriculture’s (USDA) Natural Resource Conservation Service, underscores the
value of approaching freshwater resource conservation in partnership. Each of the

For more information, go to www.fisheries.org




Angling and Fisheries Conservation

Whether it is to spend time with family and friends, for relaxation, or for sport,
Americans enjoy fishing. A survey conducted by the U.S. Census Bureau in 2011
noted that there were 33.1 million sportspersons solely participating in fishing
activities, in both freshwater and marine/coastal environments (27.5 million—
freshwater, 8.9 million—saltwater). According to recent research by Southwick
Associates, that number has grown to roughly 60 million anglers, of which 46
million are estimated to fish in a given year. Expenditures for fishing activities in
2011 totaled $41.8 billion, with $15.5 billion coming from equipment expendi-
tures. Overall, the economic impact of
recreational angling cannot be over-
stated. Recreational fishing contrib-
utes $115 billion in annual economic
output, providing $15 billion in annu-
al state and federal taxes and creating
828,000 jobs.

A major nexus between federal and
_ _ state governments, as well as fed-
H"mgm" - eral and state fisheries managers, is
= - the Sport Fish Restoration Program.
Passed in 1950, the Dingell-Johnson
Act authorized grant programs that
provide funding, derived from an ex-
cise tax on fishing gears and equip-
ment, for on-the-ground fisheries
science and conservation programs.
State fish and wildlife agencies use
Recreational Anglers this funding for a wide variety of proj-
ects, including fisheries research and
management, habitat protection, fish-
ing access projects, hatchery opera-
Sport Fish Restoration Funding from tions, aquatic education, and public
1985 to 2016 outreach initiatives. In 2016, the Sport
Fish Restoration Program distributed
just over $360 million to states and
territories. This program is only made
possible with the participation of our
anglers.

However, as shown in past sur-
veys, recruitment for future anglers

o e has been decreasing over the years.
g The ULS. Fish and Wildlife Service
has data showing an overall declining
trend in angling “initiation” (people who take up fishing) from 53% in 1990 to 43%
in 2010. The declining recruitment percentages are also accompanied by a decline

in angler participation due to many anglers advancing in age. These trends, along
with decreased access to fishing opportunities, are troublesome for the recre-
ational angling community. If our
country is to sustain the level of con-
servation funding received through
the Sport Fish Restoration Program,
along with fishing license sale fees,
there needs to be a dedicated effort
to engage young people in outdoor
recreational opportunities and to
make angling a core component of
those outreach activities.

Action Items:

* Ensure that angling is a component of outdoor recreation and education
policies.

* Address the gaps in data collection programs, such as the Marine Recreational
Information Program and the National Angler Expenditure Survey.

» Reauthorize the Sport Fish Restoration and Boating Trust Fund created by
the Dingell-Johnson Act.

* Dedicate new streams of funding for fisheries conservation and science
to fill the gap between fisheries conservation needs and the available fund-
ing through the Sport Fish Restoration Program (See Blue Ribbon Panel
on Sustaining Fish and Wildlife Resources recommendation in Conserva-
tion Science Funding section).

* Make a dedicated effort to increase recreational angling opportunities
and public use and enjoyment of aquatic resources, wherever possible.

For more information, go to www.fisheries.org
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Climate-Related Impacts on Coastal and
Marine Systems

Increased concentrations of atmospheric carbon dioxide levels and other conse-
quences of human activity are contributing to global climate change, profoundly

altering our Nation’s marine and coast-
al ecosystems and the communities
that depend on them. Warming oceans,
coastal inundation, changing water
availability (coastal droughts, floods),
ocean acidification, and other environ-
mental changes affect the productivity,
resilience, and value of marine resourc-
es. At risk are marine fisheries support-
ing $214 billion in annual sales and

1.83 million jobs, as well as habitats that provide recreational opportunities, drive

local tourism, support real estate val-
ues, and help protect coastal communi-
ties from storm surges and inundation.

To conserve and manage marine and
coastal resources, reduce impacts,
and increase resilience in a changing
world, we need tools to assess cur-
rent and future risks and integrate this
information into climate-ready plan-
ning and informed decision making.
For example, the NOAA (National
Oceanic and Atmospheric Admin-
istration) Fisheries Climate Science
Strategy identifies the seven key ar-
eas where additional information and
tools are needed for effective fisheries
management decisions with changing
climate and ocean conditions.

Similarly, NOAA Fisheries is act-
ing to better understand, prepare for,
and respond to the consequences of a
changing climate for marine species
and the many people who depend on
them. The NOAA Ocean Service’s
National Estuarine Research Reserve
System and the Environmental Pro-
tection Agency’s Climate Ready Estu-
aries program are building resiliency
within coastal areas that are important
nursery areas for young fish.

Adverse Economic Impacts

Coastal and island communities
depend on marine ecosystems
that contribute substantial value
to our Nation’s economy.

Recent coral bleaching events
show how detrimental climate
change impacts can be. The loss
of our Nation’s coral species could
have significant negative impact
to the ecosystem and local econo-
mies. A 2011 economic valuation
of Hawaii’s coral reefs estimated
the total value to be close to $34
billion annually.

Ocean acidification is impacting
shellfish along the West Coast and
crustaceans in the northern Atlan-
tic region. Acidification threatens
Washington State shellfish indus-
try, valued at $270 million in 2012,
and the 3,000 jobs it supports.
For crustaceans, Maine’s lobster
fishery alone contributes close to
$1.7 billion to the state’s econo-
my. Without a concerted effort to
address these problems, increas-
ingly serious economic conse-
quences will result.

Protecting and restoring coastal habitats such as sea grass meadows, salt
marshes, and mangroves help provide vital services such as storm protection
and fisheries nursery areas. These vegetated coastal systems are also highly
efficient sinks for “blue carbon,” the carbon captured by the world’s oceans.
Their large contribution to global carbon sequestration can help reduce overall
greenhouse gas levels and global warming.

Action Items:

Incorporate coastal blue carbon into ecosystem services valuation within
the National Environmental Policy Act process to ensure that the value of
coral reefs and vegetated wetlands are taken into consideration.

Continue to support NOAA’s Regional Integrated Sciences and Assess-
ments program, and define gaps in programmatic support and address these
needs accordingly.

Support and uphold the actions and recommendations put forward by the
NOAA Fisheries Climate Science Strategy.

Reauthorize and support the Federal Ocean Acidification Research and
Monitoring Act, which provides funding for monitoring and research to
improve our understanding of how ocean chemistry is changing.

Continue and increase the NOAA Fisheries Ecosystem Resilience Grants
to reduce impacts and increase resilience of coastal and marine resources
and the people who depend on them.

For more information, go to www.fisheries.org
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Climate-Related Resiliency for Inland
Aquatic Systems

Like marine and coastal waters, inland waters and the people who live near them
face significant challenges associated with climate change. The frequency and
severity of weather events are in-
creasing, as evidenced by recent se-
vere flooding in Louisiana and Texas
and severe drought in several western
states.

The federal government is taking
steps to combat the effects of climate
change to make our ecosystems more
resilient. The National Fish, Wildlife,
and Plants Climate Adaptation Strat-
egy is a set of goals and strategies
to reduce climate change impacts
on our communities. The resulting
implementation of the strategy’s
recommendations shows that tribal,
state, and federal agencies, along
with nongovernmental partners have
come together to reduce the effects of
climate change on our Nation’s liv-
ing systems through on-the-ground
projects such as improving salmon
habitat on the upper Quinault River
in Washington State.

Water supply and demand play a
large role in building resilient aquat-
ic systems. Empowering local, state,
and regional entities to effectively balance their water budget is essential. While
flood control and water
conservation  historically
meant construction of dams
that fragment waterways
and increase water loss
through evaporation, mod-
ern management structures
and approaches can main-
tain flow and proactively
conserve wet meadows,
riparian areas, floodplains,
and wetlands. Existing res-
ervoirs can be improved to achieve similar goals and benefit surrounding com-
munities. Similarly, the partnership between California and the federal govern-

ment shown in the mid-2016 release of the Delta Smelt Resiliency Strategy
is a great example of federal-state cooperative effort to use best-available
science to voluntarily improve conditions of a species that is negatively af-
fected by drought.

Continuing to support programs that build resilient systems and adapt to our
changing climate is essential for proper management of our Nation’s aquatic
resources.

Action Items:

* Make climate change adaptation a priority through programs included
within the recommendations of the National Fish, Wildlife, and Plants
Climate Adaptation Strategy, and advance projects beyond the implemen-
tation of the 232 projects that create resilient communities.

* Ensure that climate resiliency and climate adaptation language is inserted
into all agency planning, capacity building, training, and infrastructure
programs.

*  Support NOAA’s Integrated Water Prediction program to ensure the
continuation of flood and drought forecasts.

* Support the use of natural landscape features, which allow for the
endurance of hydrologic changes, such as flooding and droughts.

» Establish a Flood Control System Policy incorporating ecosystem services
and an emphasis on functioning floodplains.

* Provide funding for schools in all grade levels to emphasize sustainabili-
ty concepts such as living sustainably within the environment, along with
the importance of carrying capacity.

For more information, go to www.fisheries.org

Z
=
>
Z
o)
>
r
=
@)
%)
=
92}
=
t
=
72




The Need for Advancements in Aquaculture

Aquaculture—the rearing of aquatic organisms for food, fisheries restoration, or
for ornamental or other purposes—is a critical element of food security and nat-
ural resource management. About half of the seafood we eat comes from farms,
and many wild fisheries would not exist as we
know them without hatcheries.

Modern aquaculture is so diverse that it defies
even the most basic of categorizations: more than
1,500 species of freshwater and marine, finfish,
mollusks, crustaceans, reptiles, amphibians, and
plants are raised in the United States in open water,
land-based systems, and everything in between.
More than 653 million pounds of seafood, valued
at $1.38 billion are produced by the U.S. aquacul-
ture industry annually. An important strength for
U.S. aquaculture is the diversity of species and
life forms produced and marketed locally, region-
ally, national, and internationally. Unfortunately,
the United States lags behind in the “blue revolu-
tion,” contributing only 1% to global aquaculture
production.

More than 1.75 billion fish are produced and stocked annually in U.S. waters by
state and federal natural resource agencies. These fish support commercial and rec-
reational fishing opportunities, some of which would face collapse without these
periodic influxes. These fisheries are significant contributors to the U.S. economy:
American anglers contribute $62 billion to gross domestic product. The estimated
return on investment for federal production and stocking of catchable Rainbow

Trout is more than 36 to 1. Hatcher-

ies contribute more than $270 million

The Maine Leader

Nationally, aquaculture growth
has been relatively flat; however,
in Maine it has become an ev-
er-growing business. Fish farmers
in Maine are selling between $50
million and $100 million in aqua-
culture products annually.

Investments like the $20 million
grant from the National Science
Foundation to the Aquaculture Re-
search Institute at the University of
Maine will help to improve aqua-
culture sustainability within the
state by establishing a Sustainable
Ecological Aquaculture Network.

to commercial salmon fisheries, with
hatchery-origin fish making up about
40% of the salmon caught in Alaska
and 80-90% in the Pacific Northwest.
Hatchery-origin fish also help to fulfill
tribal trust responsibilities and in the
restoration of imperiled species. Hatch-
eries and commercial aquaculture may
alleviate overfishing of wild stocks by
providing acceptable alternatives.

Aquaculture also helps coastal fish-
ing communities diversify their fisher-
ies portfolios in response to changing
ocean and marine resource conditions.
The phrase “working waterfronts” used
to mean fishing and processing alone;

today, aquaculture is an increasingly important means of sustaining fishing com-
munities in the face of climate change, urbanization, and other challenges.

In addition to providing a secure source of food, aquaculture can also be used as a
tool for habitat and fisheries species restoration. Oysters (and other bivalves) are
filter feeders that clarify the water while capturing microscopic and particulate
foods. Hatcheries have contributed to rebuilding native oyster populations, help-
ing to improve water quality and habitat around the country, including the Ches-
apeake Bay and the Puget Sound, both of which are important fishery nurseries.

Action Items:

Address the needs gap for the USDA’s Aquaculture Research and Exten-
sion program to achieve recommendations provided within the National
Strategic Plan for Federal Aquaculture Research.

Support the USDA Commercial Aquaculture Health Program Standards to
enhance detection and response to disease in the U.S. aquaculture industry
and facilitate international and interstate movement of healthy aquatic
animals.

Address unmet infrastructure and personnel needs within the USFWS’s Na-
tional Fish Hatchery System, and provide for comparable investment in
state hatcheries.

Harmonize federal, state, and municipal regulation of commercial aqua-
culture, allowing for appropriate oversight of industry development
while limiting economic burdens of compliance.

Develop and implement simplified permitting processes that ensure en-
vironmentally sustainable aquaculture in marine and inland waters.
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For more information, go to www.fisheries.org
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Medications for Aquaculture Programs tent investment in aquatic animal drug research and development, commensu-
rate with the importance of public and private aquaculture in the United States,

Public hatcheries and private aquaculture farms invest significant time and is needed to address current and future fish health challenges.

resources to prevent disease, emphasizing vigilance and proactive approaches

to fish health management. When prevention is not enough, safe and effective Action Items:
medications are needed to treat common and emerging diseases. Aquatic animal

drugs are essential tools used in the
propagation of fish for the table, im-
periled species recovery, creation of
fishing opportunity, and fulfillment
of tribal trust responsibilities.

* Provide sufficient staftf and resource support for the FDA Aquatic Animal
Drug Approval Partnership Program.

» Identify means of fulfilling the rigors of the FDA drug approval process while
reducing the time and resources needed to satisfy requirements related to
aquatic animal drugs.

*  Support programs offering training in fish health to ensure workforce read-
iness in the veterinary and fisheries science communities and compliance
with forthcoming regulations related to aquatic animal medicine.

The ability to apply timely, effective
medication can mean the difference
between losing a few fish and losing
the production of an entire hatchery.

Forexample, treating bacterial infec-
tions in steelhead with Aquaflor (an
approved drug) has been shown to
reduce mortality from 35% or more
to less than 5%. An estimated 20%
of the 1.75 billion fish raised an-
nually by federal or state agencies
receive treatment—either to pre-
vent damage to developing eggs or
to treat an infection later in life—
some time before they are stocked
in public waters. Effective medica-
tions likely save at least 20% of fish
that would otherwise succumb to
common illnesses—a well-stocked
medicine chest may save 68 million
fish per year.

SNOILLVOIddIN

Stocking the medicine chest with
safe and effective drugs means
shepherding them through the U.S.
Food and Drug Administration’s
(FDA) drug approval process, a
process which typically takes 10-20
years and as much as $40 million in
research and development costs per
drug. Legal access to aquatic ani-
mal medications is the result of in-
tensive effort by a federal and state
partnership to develop treatments
and help drug companies to com-
plete the approval process. Consis-

For more information, go to www.fisheries.org




Conservation Science Funding

In the current fiscal climate, funding for research and conservation science is of-
ten cut in favor of other short-term projects. However, as President Reagan once
said, “Our physical health, our social happiness, and our economic well-being
will be sustained only by all of us working in partnership as thoughtful, effective
stewards of our natural resources.” To
sustain our Nation’s aquatic resources,
we must maintain, and in some cases in-
crease, funding of essential conservation
and research programs.

Environmental change often appears to
be insignificant until a tipping point is
reached, causing widespread environ-
mental and economic damage. The in-
formation needed to effectively manage
aquatic resources cannot be gathered in
a handful of field seasons or even the
span of a career. Long-term monitoring
and “big data” programs such as the U.S.
Geological Survey’s (USGS) Nation-
al Hydrography Dataset, continuously
compile critical data that allow for the
effective targeting of restoration and
protection projects throughout the coun-
try. Programs like these are investments
that pay dividends over the long term
that may exceed the short-term savings
achieved by cutting budgets.

Creating dedicated funding streams for
conservation science is essential if we
wish to apply the best available science in
addressing natural resource issues. Aquatic resource science should also be priori-
tized within agency discretionary spending. Ocean science and research continue to
drop as a priority item within funding structures and could benefit from the creation
of an ocean trust fund. Additional resources are also urgently needed to increase
the production, delivery, and use of climate-related information required to reduce
impacts and increase the resilience of the Nation’s fish stocks and fisheries as called
for in the NOAA Fisheries Climate Science Strategy and parallel efforts by other
state and federal agencies.

Trusts such as the Land and Water Conservation Fund and Sportfish Restoration
and Boating Trust Fund provide critical support for aquatic resource conservation,
but needs have far exceeded available apportionments for years. These and other
trusts need to be reauthorized and would benefit from additional appropriations or
the creation of additional funding sources, as recommended by the bipartisan Blue
Ribbon Panel on Sustaining America’s Diverse Fish and Wildlife Resources.

Action Items:

Enact legislation recommended by the Blue Ribbon Panel on Sustaining
America s Diverse Fish and Wildlife Resources to create an additional $1.3
billion in annual funding for the Wildlife Conservation Restoration Pro-
gram from the revenue of energy and mineral development on federal lands
and waters.

As suggested by the Joint Ocean Commission, create a national ocean trust
fund to provide additional sources of funding for ocean science and re-
search projects.

Provide an emphasis on support for increased, strategic delivery of fisher-
ies and aquatic resource conservation through the National Fish and Wild-
life Foundation’s National Wildlife and Fisheries Management program
funding.

Heighten critical research and development needs for the advancement of
fisheries science through programs such as National Science Foundation
grants, U.S. Forest Service (USFS) Research and Development program,
USFWS Science Support program, USFWS Service Science program,
USFWS Adaptive Science program, USGS Ecosystem—Fisheries pro-
gram, and NOAA Fisheries Ecosystem Science programs and services,
among others.

Allow for increased restoration through elevated support of the Priori-
ty Watershed Restoration program within the USFS’s Watershed Condition
Framework.

Reverse the trend in declining federal support to bring research initiatives
to fulfillment and meet the needs of the state, federal, and nongovernmen-
tal organization cooperators within the USGS Cooperative Fish and Wild-
life Research Units.

For more information, go to www.fisheries.org
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Management in Ecosystems Context

Management of our Nation’s aquatic resources historically focused on a single
sector or species, but modern management strategies include many interrelat-

ed factors. Ecosystem-based manage-
ment is a widely accepted and active-
ly implemented holistic approach to
aquatic resource management.

In 2016, NOAA Fisheries released
its Ecosystem-Based Fisheries Man-
agement Policy. The incorporation of
these ideals into fishery management
plans and fishery ecosystem plans
will advance our efforts towards en-
compassing ecosystem values within
management decisions. The National
Ocean Policy’s planning process, in-
cluding the mid-2016 release of the
Northeast Ocean Plan and Mid-At-
lantic Ocean Plan, reflects significant
progress. Fishery Management Coun-
cils are part of those regional ocean
planning efforts and are applying an

ecosystem context by including species low on the food web within certain man-
agement plans as species that need to be considered as a portion of the overall

ecosystem.

A Tribal Example

In order to modernize the Colum-
bia River Treaty, the Columbia
River Tribes proposed the integra-
tion of ecosystem-based function
operations into flood risk and hy-
dropower management provisions
of the treaty.

The ecosystem-based operations
include adaptive management to
address climate change, along
with increased dry year flows and
conditions for salmon and other
fish and wildlife. It also includes
recommendations for providing
fish passage in watersheds that
are blocked today but historically
had significant fish populations.

Building partnerships is essential for
an ecosystems approach. The USFWS
Landscape Conservation Cooperative
program builds partnerships through-
out the country to benefit aquatic hab-
itat. Through 22 different landscape
conservation cooperatives, conser-
vation professionals and scientists
collaborate and share information to
identify best practices that use an eco-
systems approach to address pressing
habitat issues. The National Fish Hab-
itat Partnership (NFHP) also involves
a wide array of stakeholders in part-
nerships. The NFHP provides lead-
ership and continuing coordination
to conserve fish and to build healthy
aquatic systems. More on NFHP is
discussed within the Habitat Protec-
tion and Restoration section.

Action Items:

Support the National Ocean Policy and its respective planning process.
Incorporate landscape and ecosystem considerations within management
decisions.

Support NOAA’s Ecosystem-Based Solutions for Coastal Resilience pro-
gram, which provides actionable intelligence for state and local decision
makers.

Provide additional support for the USDA Joint Chiefs’ Landscape Partner-
ship to increase conservation efforts beyond the existing 39 projects.
Provide sufficient funding for the 20 new cross-boundary projects within
the USFS Landscape Scale Restoration program, targeting priority areas
within State Forest Action Plans.

Support and advance the NOAA Fisheries Ecosystem-Based Fishery Man-
agement Policy.

Continue to invest in the USFWS Landscape Conservation Cooperative
program.

Create a dedicated system to enhance interagency communication around
specific aquatic resources issues, to help break down agency silos sur-
rounding resource management.

Fully fund the state-led, public—private National Fish Habitat Partnership.

For more information, go to www.fisheries.org
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Imperiled Species

States Can Help with
Sufficient Resources

A species that has been listed
as endangered for 31 years but
remains on the ESA list is the
Tar River spinymussel. Though
very rare and known only to the
Tar and Neuse River basins,
this species provides essential
ecosystem services in the form
of water filtration. Excluding re-
cent restocking by the U.S. Fish
and Wildlife Service, many of the
activities that would be neces-
sary to recover the species fall
outside of the federal govern-
ment’s implementation authority.

This is a prime example for state
and local government interven-
tion. However, given sparse
resources and diverging prior-
ities, no state or local govern-
ment with jurisdiction has issued
ordinances or regulations that
have been adequate enough
to protect the species from the
effects of surrounding land uses
on its habitat.

With proper coordination and ad-
equate resources, the Tar Riv-
er spinymussel could serve as a
gleaming example of coopera-
tive management of our aquatic
resources. Instead, the tiny bi-
valve species listed continues
to be listed as endangered—for
more than three decades.

Changing climate, pollution, loss of habitat, invasive species, overfishing and other
factors have contributed to aquatic species becoming threatened or endangered.

Fortunately, progress continues in the
fight to save species on the brink of
extinction.

The Endangered Species Act (ESA)
has been the primary vehicle for pro-
tecting imperiled species and has been
successfully implemented in recovery.
For example, the Oregon Chub, listed
in 1993, was delisted in 2015 follow-
ing a 20-year collaborative partner-
ship to restore its historical habitat.
The U.S. Fish and Wildlife Service
Cooperative Endangered Species
Conservation Fund invests in such
public and private habitat conserva-
tion partnerships. Unfortunately, oth-
er cases are not as successful and the
cost of listing a fish species and work-
ing towards its recovery continue to
rise. In 2011, for example, West Coast
populations of steelhead received
$263 million in funding, along with
West Coast populations of Chinook
Salmon receiving $240.7 million, and
each state has its own program with
separate funding.

Given the immense challenge of re-
covering ESA-listed species, should
more emphasis be paid to the protec-
tion of a species and its habitat prior
to its need for listing? Interagency
collaboration to establish habitat im-
provement and species management
plans can be a useful alternative to
recovery within the traditional ESA
framework. The costs of critical hab-
itat designation, land use restrictions,
and preparation of species recovery

Listed species depend upon healthy ecosystems. A healthy ecosystem has
a better chance of serving the needs of the listed and other species, includ-
ing ourselves. State Wildlife Action Plans
(SWAPs) provide clear roadmaps for the
conservation of aquatic Species of Great-
est Conservation Need and their habitats.
Efficiently implemented SWAPs can sig-
nificantly reduce the risk of ESA listing
for many of these species. However, State
Wildlife Grants fund only a fraction of on-
the-ground conservation actions. Full im-
plementation of SWAPs, as identified in
the bipartisan Blue Ribbon Panel on Sus-
taining America’s Diverse Fish and Wild-
life Resources recommendations, is key to
keeping common species common and re-
ducing reliance on the ESA as the primary
mechanism for conservation of at-risk species.

There is a continuing need for effective solutions in preventing listings and
recovering populations of sensitive species.

Action items:

* Support the recent increased requests in funding for Cooperative Endan-
gered Species Conservation Fund, providing resources to states and terri-
tories to implement conservation projects for listed and candidate species.

* Revise recovery criteria to ensure that the central points are quantitative
and science-based.

» Examine the use of an “at-risk” category within ESA listings to incentivize
voluntary conservation actions that may circumvent the need for a species
to be listed as threatened or endangered.

* Identify and implement administrative and legislative strategies to fully
fund SWAPs, including the Blue Ribbon Panel on Sustaining America s
Diverse Fish and Wildlife Resources recommendations.

plans after listing have been estimated to exceed the cost of protection plans im-
plemented prior to reaching a listing threshold. Though not a panacea, early pro-
tection of habitat is a promising approach to preventing species declines and ESA
listings.

For more information, go to www.fisheries.org



Habitat Protection and Restoration

One of the main threats to our Nation’s aquatic resources is habitat loss. Whether
through water quality degradation from nonpoint source pollution or hydrocon-
nectivity issues from the damming of
streams or overpumping of groundwa-
ter, aquatic habitat is greatly degraded
by unsustainable human use.

Fortunately, numerous programs fo-
cus on restoring and protecting our
Nation’s vital aquatic habitat. Many
states self-fund local projects and es-
tablish habitat restoration and rehabili-
tation programs. Nebraska established
an Aquatic Habitat Stamp in 1997 and
has collaborated with 63 different partners to fund $59 million in aquatic reha-
bilitation efforts at 90 locations. lowa dedicates $2—12 million annually to a lake
restoration program.

Through various public—private partnerships, state and federal governments co-
ordinate with local and regional stakeholders to improve and protect the aquat-
ic habitat. An example of effective collaboration can be seen within the NFHP,
a program that was born in 2001 from efforts of the Sportfishing and Boating
Partnership Council that coordinates efforts from 18 regional partnerships spread
across the United States.

Dam removal projects and the installation of natural and nature-based features are
only a small sampling of what can be done to restore our Nation’s aquatic resourc-
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es. But the protection of these economically and
ecologically vital resources is just as crucial and
perhaps more cost-effective, especially in terms
of water quality. As stated within the preamble .::
of the Clean Water Act, it is our Nation’s duty to e
“[r]estore and maintain the chemical, physical, and

biological integrity of the [n]ation’s waters.” ‘5‘

Fish diseases from water-quality-degrading pollu-
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tion are wide ranging in both their effects and from

their root cause. Various bacterial infections have diverging impacts on fish
species, including, surface lesions, fin and tail rot, gill disease, vibriosis, and
enteric redmouth (hemorrhaging of the mouth, fins, and eyes). The quality of

water is related to the survivability
and spread of bacteria within our
watersheds. High quantities of or-
ganic material, dissolved oxygen
depletion, changes in water pH val-
ues all have an effect on bacterial
populations within our waterways.

Endocrine  disrupting  pollution
from various types of chemicals are
another major concern within our
Nation’s fish populations. Chang-
ing the chemistry of the water has a
dramatic effect on fisheries health.

Programs that help to provide hab-
itat and species protection before
restoration is needed can help to
preserve our Nation’s aquatic re-
source while also saving American
taxpayers’ money.

Action Items:

Pass legislation to formally put into law the NFHP and support dedicated
and sustainable funding for this program.

Continue to make investments in and improvement to the Essential Fish
Habitat provisions of the Magnuson—Stevens Fishery Conservation and
Management Act.

Advance similar programs to the Sage Grouse Initiative, which may
circumvent the need for a species to be listed as threatened or
endangered.

Collaborate with state, regional, and local entities performing
on-the-ground aquatic habitat restoration work.

For more information, go to www.fisheries.org
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Hydroconnectivity

Our Nation’s 2,110 watersheds are becoming increasingly fragmented. Dams have
provided power generation, water storage and delivery, agricultural irrigation,
and other human benefits,
but at the cost of restricting
access for migratory fish Our Nation's Dams
species to large segments
of their native ranges. Ac-
cording to the National In-
ventory of Dams, there are
87,321 registered dams
across the United States,
nearly 44,000 of which are
more than 25 feet tall. Many
of these dams provide need-
ed services to society, but

o‘Fhers no longer serve a According to the US
viable purpose. Accumulat-

ing sediment behind them g::mu;m-
impedes the transport of es- Inventory of Dams,
sential nutrients that support roughly 50% of our
healthy riverine ecosystems Nation's dams are above

as well as water levels that 25 feet tall,
dictate the formation of riv-
erine habitats essential to
aquatic resources. Similarly,
river fragmentation blunts large flood pulses that nourish our aquatic ecosystems.
Where appropriate, allowing rivers to reconnect with their floodplains allows
for the distribution of nutrients to riparian areas, allows fish to utilize valuable
channel and floodplain habitats, and benefits these ecosystems in numerous other
ways.

Dams are not the only impediments to fish movement. Roadways throughout
the country have culverts and bridges that restrict or prevent fish from accessing
their native streams. While
cost considerations are usu-
ally the dominant factor in
determining what types of
culverts should be installed,
accommodations (flow, wa-
ter level) for fish migration
can be aligned with plans to
prevent structural damage
to the infrastructure. Intense
precipitation events, nota-
bly Hurricane Irene in 2011, cause culvert damage and failures and scour fish
habitat. Planning for these future repair/replacement costs should incentivize the

construction of roadway crossings
that are resilient to storms, as well
as provide effective fish passage.

Diversion of historical stream
flows and overuse of groundwater
has threatened stream flows essen-
tial to maintain aquatic communi-
ties. Keeping instream flows suffi-
cient for the propagation of aquatic
resources is essential for fish and
humans. The overuse of water from
local streams for drinking water
and irrigation impairs essential
fish habitat and can dewater stream
reaches, effectively cutting off mi-
gratory pathways.

Action Items:

* Make alternative sources of funding more readily available for stream pas-
sage restoration and dam removal projects (e.g., transportation funding,
Farm Bill funding, etc.).

* Increase coordination between federal and state agencies, along with non-
governmental organizations to determine where the greatest migratory fish
impediments are, and how those watersheds can be restored.

* Ensure that effective fish passage is installed in all dams, using the most
current and innovative technology.

» Use USGS gage station data to partner with states to help them protect base
flows and water levels for aquatic natural resource management purposes.

For more information, go to www.fisheries.org
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Invasive Species

Invasive species have been introduced to our waterways through navigation proj-
ects and discharge of ballast water from shipping vessels, illegal release or es-

capement, and intentional
but ill-advised stockings by
management authorities. Ac-
cording to the USGS’s Non-
indigenous Aquatic Species
Database, the total number
of introduced nonindige-
nous aquatic species in all
categories is 1,158 and the
total number of established
species is 680. Collectively,
invasive species have a dra-
matic effect on aquatic re-
sources and, in turn, our wallets.

The Great Lakes Have a
Great Problem

The Great Lakes economy em-
ploys 125,000 people in the region
in the fisheries, water treatment,
power generation, and other sec-
tors that use surface water. Great
Lakes fisheries alone generate
an estimated $7 billion annually
in economic activity. These eco-
nomic drivers are greatly compro-
mised by aquatic invasive spe-
cies.

Zebra mussels have caused such
widespread damage in the Great
Lakes ecosystem that raw water
users within the area pay roughly
$30 million a year for control and
adaptation costs.

Overall, the actual cost of aquat-
ic invasive species to the Great
Lakes region is estimated to be
well over $100 million per year.

As a Nation, we must focus on pre-
venting introduction of new invasive
species and control of existing inva-
sive species.

Introduced species could reduce diver-
sity and abundance of native species
through direct predation, alteration of
food webs, habitat alteration, inter-
breeding with native species, introduc-
tion of diseases, and other interactions.
Invasive species have contributed to
the decline or interfere with the recov-
ery of 42% of the federally endangered
aquatic species. If an area is too inun-
dated with invasive species, recovery
to original conditions may not possi-
ble, either because the restoration is
not biologically feasible or because it
is too costly. Overall, the costs from
environmental damage and losses as-
sociated with invasive species add up
to nearly $120 billion per year.

Legislative and executive efforts have
been enacted to limit introductions out-
side native ranges, including the Non-
indigenous Aquatic Nuisance Preven-

tion and Control Act (1990), National Invasive Species Act (1996), and Executive
Order 13112 — Invasive Species (1999). However, implementation has faltered due

to difficulties such as technological infeasibility associated with implementing
ballast water standards and the large geographic scope and scale of the problem.

Action Items:

Rank aquatic invasive species prevention and control programs as a high
priority and provide sufficient funds to implement state management plans.
Where appropriate, remove impediments and encourage alternative ap-
proaches to invasive species eradication, such as the creation of commer-
cial or recreational fisheries to exploit nonnative fish, without encouraging
species to remain as a supported fishery (e.g. Asian carp).

Sponsor technological advances to control ballast water introductions of
nonnative organisms.

Restore at least $10,000 to each of the Regional Aquatic Nuisance Species
Panels to bring them to the original $50,000 in annual support that is au-
thorized within the Nonindigenous Aquatic Nuisance Prevention and Con-
trol Act of 1990.

Work with state and industry partners to provide additional support for the
implementation of the Aquatic Nuisance Species Task Force Strategic
Plan, including identifying and securing additional and dedicated sources
of support for the Regional Panels.
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For more information, go to www.fisheries.org
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Publications

For a historical and more detailed scientific perspective on some of the ac-
tion items listed, please reference the list of published books and reports by the
American Fisheries Society.

Publications may also be found online at www.fisheries.org/books-journals.

Fisher, N., P. LeBlanc, C. A. Rose, and B. Sadler, editors. 2015. Managing the impacts
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January 20:

January 28:

February 3:

February 5:

February 9:

February 10-11:

February 11:

February 18:

February 19:

February 23:

February 24:

March 14-18:

March 20-24:

April 3-5:

April 6:
August 23:

Presented effort to the National Fish Habitat Board on
conference call

Presented to the Joint Implementation Working Group of the
National Fish, Wildlife and Plants Climate Strategy in
Washington, D.C.

Submitted public comment during the Atlantic States
Marine Fisheries Commission Executive Committee
meeting in Alexandria, VA

Presented to the Theodore Roosevelt Conservation Partnership
Water Working Group

In-person strategy meeting in Washington, D.C. The
meeting included 15 aquatic resource specialist attendees
representing federal and state interests, industry associations,
and environmental groups

Presented and held informal discussions at the Social Coast
Forum in Charleston, SC

Presented to the AFS Pennsylvania Chapter during their
business meeting at their spring technical meeting

Submitted public comment on the initiative at the 35th
Coral Reef Task Force Meeting in Washington, D.C.

Presented to the AFS Southern Division Meeting in
Wheeling, WV

Held informal discussions at the Coastal States Organization
meeting in Washington, D.C.

Presented to the NOAA Fisheries Council Coordination
Committee meeting in Washington, D.C.

Presented at the North American Fish and Wildlife
Conference in Pittsburgh, PA, including a discussion
session with staff from the Association of Fish and Wildlife
Agencies

Presented at the AFS Western Division annual meeting in
Reno, NV

Held informal discussions at the Northeast Fish and
Wildlife Conference in Annapolis, MD

Presented to the AFS Governing Board in Potomac, MD
Presented at the AFS Annual Meeting in Kansas City, MO
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