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Alaska’s salmon fisheries represent a global
model of sustainability, producing 40% of . .
America's wild salmon while maintaining Conservation strategies
ecosystem health and supporting Indigenous
communities. This remarkable balance stems
from integrated management systems that
combine rigorous science, habitat protection,
and Indigenous stewardship principles.

1. Science-Based Management Frameworks
2. Indigenous Stewardship and Co-

Management
3. Habitat Protection: The "Stronghold”
Strategy
4. Socio-Economic and Cultural Benefits
Indigenous Co- Habitat Socio-
Management Protection Economic
Utilizing scientific Partnering with Prioritizing the Benefits
research to guide |nd|ger19us protection of key Recognizing the
Co-funded by conservation efforts. communities for habitats.

cultural and

the European Union stewardship. economic value
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. Magnuson-Stevens
Fishery Conservation and

Management Act
As Amended Through January 12, 2007
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Alaska’s fisheries operate under a comprehensive
regulatory structure grounded in biological research and
adaptive policies:

- NOAA Fisheries Alaska collaborates with the North
Pacific Fishery Management Council to implement the
Magnuson-Stevens Fishery Conservation Act, setting
catch limits based on stock assessments and ecosystem
monitoring.

« The Alaska Fisheries Science Center conducts annual
surveys tracking sea temperatures, food web dynamics,
and population health across 1.5 million square miles of
marine habitat.

- Precautionary quotas prioritize reproductive capacity, - .
2. Department of Commerce

ensuring harvests never exceed replacement levels. For Carlos M. Gutiérrez, Secretary
gxample, Bristol Bay's s:ockey(? runs average 60 million National Oceanic and Atmospheric Administration
fish annually due to science-informed escapement goals Vice Admiral Conrad C. Lautenbacher, Ir., USN (Ret.)
[ .I ] Under Secretary for Oceans and Atmosphere
Co-funded by . National Marine Fisheries Service
William T. Hogarth, Assistant Administrator for Fisheries mamfc.org
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Indigenous communities play central roles in sustaining salmon
ecosystems through both traditional and modern practices:

- Historical systems like the Heiltsuk Nation's Gvildas principles
emphasize reciprocity—clearing streams pre-migration as "red
carpet’ preparation and using selective fish weirs to ensure

spawning success [2].

- Co-management agreements recognize tribal sovereignty,
such as Fort Folly Habitat Recovery's leadership in restoring
Bay of Fundy salmon through captive breeding and dam
removal [3].

- Data sovereignty initiatives empower tribes like British
Columbia’s First Nations to govern salmon data collection and
application, aligning UNDRIP principles with conservation [4].

Co-funded by
the European Union nbsalmoncouncil.com
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Alaska prioritizes proactive habitat conservation to
maintain resilient salmon populations:

Co-funded by
the European Union

Salmon strongholds—intact watersheds with high
biodiversity—receive permanent protection. Over 35 million
acres have been safeguarded from development, including
critical Bristol Bay headwaters threatened by the Pebble
Mine proposal.

Marine Protected Areas (MPAs) shield spawning grounds
and migration corridors, while riparian buffer zones maintain
water quality by limiting logging and construction.

Nutrient cycling protection ensures salmon-derived
nutrients sustain ecosystems; up to 25% of nitrogen in
Alaskan trees originates from salmon carcasses,
accelerating forest growth by 3x [5].

A salmon stronghold is a portfolio of watersheds that supports “wild, diverse, and
abundant” salmon populations that make the greatest contribution towards regional

conservation goals (for example, those contained in NOAA recovery plans).
(calfish.org)
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The fisheries' sustainability directly supports communities
and economies:

Co-funded by
the European Union

Economic powerhouse: Alaska's seafood sector
generates $4.5 billion annually in wholesale value and
supports 15,000+ jobs in Bristol Bay alone [5].

Food security: Salmon provide reliable protein sources
for Indigenous communities, with traditions like the First
Salmon Ceremony reinforcing cultural ties.

Intergenerational knowledge: Programs like Heiltsuk
Guardian Watchmen train youth in braided monitoring
(e.g., DNA bear hair snares + traditional observation),
preserving ecological knowledge [1].

The Multifaceted Impact of Fisheries
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Economic Powerhouse

Generates significant revenue and
jobs
Food Security

Provides essential protein sources

Intergenerational
Knowledge

Preserves ecological knowledge
through training
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Key Management Pillars in
Alaska’s Salmon Fisheries
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Despite successes, emerging threats require adaptive
responses:

Co-funded by
the European Union

[

Fall

Flow ’

Summer
Flow

Climate change disrupts ocean temperatures and
migration timing, threatening species like Chinook.
Proposed NOAA budget cuts ($1.7 billion) could cripple
climate research and forecasting essential to
fishermen.

Life Cycle
Modeling Approach /3 Dam

ensitivity to Climate Drivers
Equity gaps persist; colonial-era policies marginalized
Indigenous fishers, and data sovereignty remains
limited in federal processes [3].

Pathways forward:

o Expand Indigenous-led monitoring networks (e.g., Heiltsuk
bear-salmon studies) [1]

o Increase hatchery reform to protect wild genetics [5]

o Implement Ecosystem-Based Management addressing
"death by 1,000 cuts” (e.g., dams, farms, logging) [4]

Up' \
welling ) ;

Crozier et al. (2021)
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Alaska demonstrates that science-guided harvests, habitat
conservation, and Indigenous leadership create mutually
reinforcing benefits. By protecting salmon strongholds and

HEls stands for Higher Education Institutions honoring traditional knowledge—like the Heiltsuk view of salmon as

Guided
Harvests

Sustainable fishing
practices
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CONCLUSION: A Model

of Resilience

Graphic generated by napkin.ai

Thriving
Salmon

Futures

Indigenous
Leadership

Traditional
stewardship and
knowledge

‘relatives” requiring reciprocal care—this approach sustains
ecological and cultural wealth. As Elders emphasize, rejecting
greed-driven extraction in favor of stewardship ethics offers a
template for global fisheries recovery 814. The challenge now is
defending these gains against climate threats and funding cuts
while deepening Indigenous sovereignty in salmon futures.

Synergy in Alaskan Salmon Stewardship

Habitat
Conservation

Protecting salmon
ecosystems
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Vietham's integrated mangrove-shrimp
systems (silvo-fisheries) represent a
transformative approach that reconciles
aquaculture productivity with ecological
conservation. By strategically incorporating
mangroves into shrimp farming landscapes,
Vietnam has created a model that enhances
biodiversity, provides storm protection, and
sustains coastal livelihoods.

1. Scientific Foundations of Mangrove-
Shrimp Synergy

2. Policy Evolution and Implementation

Frameworks

Socioeconomic and Ecological Benefits

Implementation Challenges and

Innovations

Global Relevance and Future Directions

Co-funded by
the European Union
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« Nutrient Cycling via Leaf Litter: Decomposing mangrove leaves
release nutrients that stimulate phytoplankton and zooplankton
growth—critical natural food sources for shrimp. Research shows
specific mangrove species significantly boost shrimp productivity

[6].

« Optimal Mangrove Coverage: Studies in the Mekong Delta
demonstrate that 30-60% mangrove coverage within ponds
maximizes productivity. This range balances natural food
production (via leaf litter) with sufficient space for shrimp
harvesting. Below 30%, water quality declines and disease
susceptibility increases; above 60%, harvesting becomes
impractical due to dense root systems [7].
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« Ecosystem Services: Mangroves provide water filtration, ~ e mnaition
removing excess nutrients and preventing algal blooms. Their ROt exudgles
root systems stabilize sediments, reducing pond maintenance P o®
costs by 25-40%. Mangroves also maintain microbial diversity ) e
that suppresses pathogens like Vibrio, reducing shrimp mortality e v &

rates [8]. solubilisation

Co-funded by
the European Union Anu et al. (2024)
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Mangrove Species Impact on Shrimp

. Sonneratia Avicennia " Mixed-species
Nutrient Source . .- Heritiera fomes .
apetala officinalis litter

Performance Metrics of

Mangrove Species Fln r?”V'O_ s+, Key Nutrients Released phosphorus compounds, lignin
isheries

High nitrogen, Phenolic i e e Syne_rgls_tlc
combinations
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- Forest Allocation System (1990s-Present): Vietnam's shift from
state-controlled mangroves to community co-management began in
the 1990s. Under this policy, households receive 20-year land leases
conditional on maintaining 250% mangrove cover on their farms. In
Ca Mau province, this increased mangrove coverage from <20% to
61% of total farm area while supporting 265,153 hectares of shrimp
ponds [9].

« Certification Incentives

o Organic Standards: Farms adhering to Naturland certification
must maintain 250% mangrove cover and avoid chemical inputs.
Certified shrimp fetch 15-30% price premiums in EU markets [8].

o ASIC Adaptation: The Asian Seafood Improvement Collaborative
tailored standards to Vietnam’s context, blending international
benchmarks with local practices. Tra Vinh province pilot programs
showed 40% higher adoption rates when coupled with training.

- Climate Resilience Integration: Resolution 120/NQ-CP (2017)
prioritizes "quality-based development’ linking silvo-fisheries with
climate adaptation. Mangroves reduce wave energy by 70-90%,
prot?c]ting farms from typhoons and erosion—critical as sea levels
rise [8].

Co-funded by
the European Union
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Silvo-Fisheries
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61% in Ca Mau, 50%
in Tra Vinh




*)

SustainaBlue

HEls stands for Higher Education Institutions

Co-funded by
the European Union

Livelihood Security: Silvo-fisheries provide dual
income streams: shrimp sales and mangrove
products (timber, honey). In Ca Mau, households
earn $1,200-$2,500/ha/year from shrimp and $300-
$500 from mangrove resources [9].

Blue Carbon Sequestration: Mangroves in integrated
systems store 800-1,200 Mg COze/ho—Comporable to
natural forests. Vietnam'’s silvo-fisheries potentially

offset 5-8% of national aguaculture emissions [7][8].

Biodiversity Enhancement: Silvo-fishery ponds
support 30-50% higher species richness than
conventional ponds, including commercially
valuable fish, mollusks, and crustaceans. In Tra Vinh,
farms recorded 28 benthic species versus 9 in
monoculture ponds.

MANGROVES VS.
TERRESTRIAL FORESTS

Most carbon is stored
ABOVE GROUND

MANGROVES

TERRESTRIAL FORESTS

Carbon
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BLUE CARBON

COASTALAND MARINE
ECOSYSTEMS SUCH AS
MANGROVE FORESTS, SEAGRASS
BEDS AND TIDAL MARSHES
CAPTURE AND STORE A HUGE
AMOUNT OF CARBON. THIS IS
CALLED BLUE CARBON

=4 70% OF OCEAN CARBON

Coastal ecosystems occupy less than
0.5% of the global ocean surface area,
yet store around 70% of total carbon
sequestered by the world'’s oceans.

MORE THAN FORESTS

Mangroves, seagrass and tidal marshes
store more carbon per unit area than
terrestrial forests and play a crucial
role in mitigating climate change.

SEAGRASSES

grow very fast, absorbing carbon from sea water
to build their leaves and roots. Seagrass beds
secure sediment and dead organic matter,
storing a significant amount of carbon in the soil.

Blue carbon ecosystems are
being degraded globally at
an alarming rate of 1-7% per
year, often due to coastal
development. Unsustainable
harvesting, destructive
fishing and pollution are
also significant threats.
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MANGROVES

absorb carbon dioxide from the atmosphere to
photosynthesize. They are extremely effective at
storing carbon in their leaves, wood and roots
as well as in the sediments they hold in place.

TIDAL MARSHES

are home to numerous vegetation
types that store carbon in addition
to securing sediments and

creating carbon-rich soil.

C

This reduces their C

capacity to store carbon,

to support fisheries, and A\ \ \
livelihoods or protect AL , i -

coasts - ultimately turning C
these key ecosystems from

carbon sinks into sources

of atmospheric carbon.
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Protection and restoration of blue carbon ecosystems
is crucial for humanity on a local and global scale.
WCS is working with conservation partners and communities

to achieve this, using science to contribute to the development
of solutions including Marine Protected Areas and blue carbon
credit systems. These efforts are supported by WCS's reef
conservation work, as healthy coral reefs support productivity
and biomass of blue carbon ecosystems.
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- Equity and Scale Barriers:
« Smallholder Limitations: Farmers with <2 ha struggle to
meet certification costs ($3,000-$5,000). In Tra Vinh, <15%

of smgllholders gchleve organic certification despite Gross S|g ns Qf EMS

technical capacity.

« Private-Public Partnerships (PPPs): Models like
"corporate-led clusters” (e.g., Minh Phu Seafood) provide
smallholders with inputs, training, and market access in
exchange for mangrove conservation commitments. This
increased net incomes by 35% for 2,500 participating
households.
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EMS Shrimp

. Climate Adaptation Gaps: | Normal Shrimp
« Salinity Intrusion: Rising sea levels increase pond salinity, N
reducing shrimp survival. Solutions include tolerant Empty stomach ~ +Full stomach
mangrove species (Avicennia marina) and polyculture -
with fish (mullet, sea bass) [7]. Atrophied, pale Large, pigmented
- Disease Management: Integrated pest management ’hepatopancreas hepatopancreas
using mangrove-derived bioactive compounds reduces
EMS (Early Mortality Syndrome) outbreaks by enhancing Empty midgut - Eull midaut
Co-funded by shrimp immunity [6 " g

the European Union
BPPMHKP Manado
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Vietnam’s model informs global strategies for

sustainable aquaculture: "Mangroves are not obstacles to farming; they are the foundation. When we
- Blue Carbon Financing: Indonesia’s Berau Regency stopped fighting them and learned their rhythms, our shrimp grew healthier,
now pilots carbon credits for silvo-fisheries, valuing and our coasts held firm against storms”
avoided deforestation at $15-30/tC0O,e [7]. (Ha et al., 2012)

- Species-Specific Designs: Bangladesh adopted
Sonneratia-based systems after trials showed 33%

higher yields than Avicennia-only designs [6]. P Implementing The National Strategy

Institutional and Policy Aspects

Future priorities include: [ — —
- Genetic Improvement: Breedin% shrimp for Pest oy Innovative Financing
mangrove-integrated systems (e.g., organic matter-

rich diets). e _ Blue Carbon BIueCrbon

e  Strategy and

* Al Monitoring: Satellite-based tracking of mangrove el Carbon Trading/Credit
cover compliance, piloted in Ca Mau with 90% 4 National Protocol
CICCUfCICY. — for Blue Carbon Framework : RS |

- Equity Safeguards: Community-led certification to P 2inedata | b &

reduce smallholder exclusion.

_ Blue Carbon
=" in NDC

icctf.or.id



) Vietnam’s silvo-fisheries exemplify regenerative aquaculture that
. leverages ecological synergies for resilience. By transforming
Susta"]aBlue shrimp ponds into mangrove-shrimp ecosystems, Vietnam has

HEls stands for Higher Education Institutions demonstrated that aquaculture can be a vehicle for reforestation,
carbon sequestration, and climate adaptation. The core lesson is
universal: Productivity and conservation are not trade-offs but
synergistic outcomes when traditional knowledge, science-based
policies, and community engagement align. As climate threats
intensify, this model offers a blueprint for tropical coastlines
worldwide—proving that the most profitable farms often mimic
nature’s own designs.

The Power of Synergistic Silvo-Fisheries
Ecological
Aquacul.t dre Conservation
Productivity :
v Regenerative Mangrove
Economic output Resilience restoration and

and food security climate benefits

Graphic generated by napkin.ai
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