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Solutions for Saving Our Seas

Make fisheries sustainable

Protect marine biodiversity (MPAs)

Better & more science

Restore degraded ecosystems

Sustainable aquaculture

Personal Action

More & Better Science

Research using Self‐Contained Underwater Breathing Apparatus (S.C.U.B.A.) 

Aquarius undersea laboratory

Sensor buoy monitors ocean acidification
Manned (above) & Unmanned (ROV) Submersibles
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Remote Sensing

chlorophyll
depth

sea level
sedimentation
GPS location

Large Marine Ecosystems (NOAA 2009)

“assists developing countries in adopting a science-driven, ecosystem-
based approach to the management of human activities affecting marine 
ecosystems and linked freshwater basins”

“assists developing countries in adopting a science-driven, ecosystem-
based approach to the management of human activities affecting marine 
ecosystems and linked freshwater basins”

Global Collaboration for Ecosystem-based Management
Sustainable Development Goals

Seagrass, Mangroves, Coral Reefs

Baseline Data
• what is the starting point?

• allows before > after comparisons

Define Goals
• what are we aiming for?

Implementation
• reduce threats,  stabilize conditions

• protect?  regenerate? replant? 

Monitoring
• quantify change, evaluate success

• adaptive management

MARINE RESTORATION

Ecological restoration aims to “[assist] the recovery 
of resilience and adaptive capacity of ecosystems 
that have been degraded, damaged, or destroyed”.

- FSM 2000

SEAGRASS RESTORATION

Why care?
• provide habitat (fish, turtles, manatees)
• prevent coastal erosion
• important to nutrient cycles
• clarify water
Threats?
• eutrophication 
• sedimentation
• loss of herbivores
• coastal development

SEAGRASS RESTORATION

Virginia Seagrass Restoration
slime mold (1930s) attacked eelgrass
▼▼waterfowl, bay scallops, blue crabs, seahorses, striped bass
2008: discovered ONE patch in VA bay   
2009:  seagrass replanting/restoration launched (TNC)

Now covers 1000 ha 
(incl. natural spread)!

Tampa Bay, FL

seagrass recovery after 
control of N input

recall: land-sea connections!

Importance of 
Threat Removal
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Why care?...

Implementation is DIFFICULT

• ID prior / degraded mangrove areas

• ID goals & threats
• shrimp, rice, salt production

• cutting, sea level rise, levees

• restore tidal conditions

• natural regeneration vs. planting

• dedicated, long-term protection

MANGROVE RESTORATION

Restoration of Conditions

• Address threats: nutrient loading? pollution? overfishing?

• Suitable stable substrate?

• Natural regeneration possible?

CORAL REEF RESTORATION

Provide Substrate

• Natural vs. artificial

• Makeshift structures (waste)

• Designed substrates

• vary in chemical composition

CORAL REEF RESTORATION

Provide Source

• harvest gametes or planula 

• coral “clippings”

• consider genetics, tolerances

CORAL REEF RESTORATION

Gamete collection 
on staghorn coral

Reproduction:

• in laboratory

• in underwater nurseries

• opportunity for pre-acclimation & 
assisted evolution

CORAL REEF RESTORATION
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Reintroduction 
• Outplanting

• Natural recruitment

CORAL REEF RESTORATION

Challenges
• Few long-term examples

• Overcoming stressors

SUCCESS?

• growing rapidly

• 50% - no supplemental feeding

The rest fed:

• raw unprocessed fish

• fish/ag. by-product mix

• fishmeal

•300% incr. in use (’92-’06)

• krill meal

• squid meal

• shrimp/crab meal

AQUACULTURE & 
MARICULTURE

Read Duarte 2009

Tuna “Farming”

Removed from wild when young

Fattened on wild fish

15 lbs of baitfish per 1 lb of tuna

Do not breed in captivity

Waste pollutes water

Stress and disease

Is sustainable tuna farming possible?

“Ranching”
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Making Aquaculture Sustainable

1. Consumption Choices

• reduce plastics

• land-based products

• seafood products

PERSONAL ACTION

remember, forestry and 
agriculture affect oceans too!

Certified Seafood (e.g., MSC.org)

Labelling (e.g., fishwatch.gov)

Consumption Choices

eat marine orgs 
low on food chain!

Fish fraud

The Role of 
Regulation

Supply chain mgmt
Sea To Table



Solutions for Saving Seas Catherine Woodward

Ceiba Tropical Conservation Semester 6

PERSONAL ACTION

2. Engagement

volunteering / citizen-science (e.g. NOAA, REEF.org)

join an organization (e.g. Oceana)

careers in marine conservation

science:  basic biology, threat ID, find solutions

policy:  laws, management strategies, incentives

litigation:  environmental law

3. Activism

• write your representatives

• Vote! – support environmental policies, labelling, etc.

• support conservation campaigns – key eye on the ball!

4. Education

• spread the word

• lead by example

PERSONAL ACTION

“Nobody makes a greater mistake than he who 
did nothing because he could do only a little.”

Edmund Burke

“Never doubt that a small group of thoughtful 
committed citizens can change the world; 
indeed it’s the only thing that ever has.”

Margaret Mead


