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1. Principles of fisheries management

2. U.S. fisheries legislation

3. Overview of available data

4. Earth obs for catching, counting, and 

managing fish

5. NOAA applications

6. GEO Blue Planet Fisheries Working 

Group and my work
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Three principal aspects of fisheries:

1. Harvest (catching fish)

2. Stock Assessments  (counting fish)

3. Management (conserving fish)

Fisheries is more than just fish. It 

encompasses all living marine resources 

(LMRs), i.e. marine mammals, sea turtles 

and invertebrates. 

Fisheries Management

Image Credit: NOAA



U.S. Fisheries Legislation

•The Magnuson–Stevens Fishery Conservation and 
Management Act is the primary law that governs marine fisheries 
management in U.S. federal waters.

•Under the Endangered Species Act, NMFS is responsible for 
endangered and threatened marine and anadromous species—
from whales and sea turtles to sharks, tunas and salmon (163 
species)

•Under the Marine Mammal Protection Act, NMFS is responsible 
for the protection of whales, dolphins, porpoises, seals, and sea 
lions (119 species)



Available Oceanographic Satellite Products
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Harvest – Catching Fish 



Harvest – Catching Fish 



http://www.youtube.com/watch?v=sP3oQxuz_gQ


Harvest – Catching Fish 



Oceanic Food Web

Modified from Pauly & Christensen [1993]
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Harvest – Catching Fish
Example: Frontal Zones 

Albacore CPUE (catch per unit effort) 

overlain on SeaWiFS chlorophyll, 

showing that the longline fishery largely 

operates along the transitional zone 

chlorophyll front (TZCF)  

Source: Zainuddin et al., DSR-II, 2006



Harvest – Catching Fish
Example: Upwelling Areas 

Black dots show the distribution of the 
tuna purse seine fishery in the Pacific. 

Source: Dale Kiefer



Harvest – Catching Fish
Example: Potential Fishing Zone Advisories

Indian National Centre for Ocean 

Information Services (INCOIS) 

generates and distributes Potential 

Fishing Zone (PFZ) advisories to the 
Indian Fishing Community. 

The PFZs are generated using SST 
and chlorophyll data. 

Source: https://incois.gov.in/MarineFisheries/PfzAdvisory



Harvest – Catching Fish
Example: Potential Fishing Zone Advisories



Harvest – Catching Fish
Example: Potential Fishing Zone Advisories





Stock Assessments – Counting Fish

From: https://www.fisheries.noaa.gov/topic/population-assessments/fish-stocks



Stock Assessments – Counting Fish



Stock Assessments – Counting Fish



Stock Assessments – Counting Fish

Where’s the E (Environment)?



Stock Assessments – Counting Fish
Potential Sardine Habitat

• Model predicts sardine occurrence 

based on satellite SST, chlorophyll
and SSH

• Was developed to optimize the 

timing and location of ship surveys 

for sardine stock assessment (i.e., 

to improve the “A” part of the stock 
assessment)

From Zwolinski et al., ICES JMS, 2011



Management – Conserving Fish

Electronic tagging is a key methodology used by NOAA 

Fisheries to gather information on stock productivity and 

recruitment, fish behavior, feeding ecology and habitat 

selection– information needed for accurate and responsible 

fisheries management.

Satellite data, such as ocean color, SST, and SSH are  

necessary to place the telemetric data from tags in an 

environmental context as part of the transition to an ecosystem 
approach to management.

Report of the NMFS Workshop on advancing electronic 

tag technologies and their use in stock assessment. 

NOAA Tech. Memo. NMFS-F/SPO-82, 82 pp, 2007.



NOAA Applications: NOAA CoastWatch

https://coastwatch.noaa.gov/





NOAA Applications: TurtleWatch

27

http://www.pifsc.noaa.gov/eod/turtlewatch.php



NOAA Applications: EcoCast

Predicted catch      +     Predicted bycatch    ➔ EcoCast

Using satellite data, these surfaces can be predicted in near-real time for use by managers and 
fishers. A NASA funded project. Contributed by Elliot Hazen.  

Predicting fishery bycatch for management

Using satellite data, these surfaces can be predicted in near-real time for use by 

managers and fishers. A NASA funded project. Contributed by Elliot Hazen.

https://coastwatch.pfeg.noaa.gov/ecocast/





NOAA/GEO Blue Planet Synergy
Earth Observations for Tuna Fisheries 
Management

• Session 1 - Current knowledge and understanding of 
climate change impacts on tuna fisheries 

• Session 2 - Sustainable fisheries management of 
tuna: challenges and solutions

• Session 3 - Improving sustainable tuna management 
and biodiversity conservation through Earth 
observation data

• Session 4 - Earth observation data for detection and 
monitoring of vessel activities to reduce Illegal, 
Unreported and Unregulated (IUU) fishing

• Session 5 - Earth observation data for habitat 
mapping and operational forecasting system for tunaImage Credit: www.bluebridge-vres.eu
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