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Marine Fisheries "I still believe the cod fishery. . . . and 
probably all the great sea-fisheries are 
inexhaustible; that is to say that nothing we 
can do seriously affects the number of fish." 

-- Thomas Huxley 1883

NEARLY 3 BILLION PEOPLE RELY ON FISH 
AS THEIR MAJOR PROTEIN SOURCE.

>10% OF THE WORLD’S POPULATION RELIES ON 
FISHING OR AQUACULTURE FOR THEIR LIVELIHOOD

90% OF STOCKS ARE BEING FISHED 
AT OR OVER CAPACITY

DEMAND FOR FISH IS EXPECTED TO 
DOUBLE IN 25 YEARS 

#1 Marine Threat: 
Overfishing

Part I

• Who catches and eats fish?

• Who sets the rules?

• What fish are caught and how?

Part II

• What are the signs that overfishing is occurring?

• Why is overfishing occurring? 

• How do we know how many fish can be caught?

Part III

• What can be done about overfishing?

• What’s the role of aquaculture?

86% of fishermen are in Asia                     90% of fishing boats are <12 m long
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Industrial fishing Top 10 Fishing Nations

From: Cao et al. 2017

Ocean Governance & the “Freedom of the Seas”

Since 17th century: 3-mile territorial waters “cannon-shot rule”. 
• Beyond that “Freedom of the Seas” 

1973-1982 U.N. Convention on the Law of the Sea (UNCLOS)
• established maritime zones – 200 mile EEZ
• ratified by 168 nations, took effect 1994

Global Capture Fisheries Production ~ 100 million metric tons (82 mmt marine) 

#1 China – systematic over-reporting in 80’s; also biggest consumer

#2 U.S. – but 80% of seafood consumed is imported

#3 Peru – due to anchoveta

IUU = illegal, unreported or unregulated catches

Estimated Global Fish Catch including Bycatch and IUU

(corrected for China over-reporting)

~20%
“Bycatch”

Demersal

Fishery Yield

Greatest fishery productivity is in the neritic zone
8% of area; 90% of effort
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OCEANIC FISHERIES

• tuna
• billfish
• deepwater

species

Peruvian Anchoveta (<20 cm) Yellowfin Tuna (up to 12 ft.)

ca. 25% of 
global catch

• World’s largest fishery (25% of 
marine catch)

• Pelagic planktivore off coast of Peru / 
Chile - upwelling

• Forms large schools

• Important forage fish

• Population crashes – overfishing + El 
Niño

Peruvian Anchoveta

• Purse seined

• Largely for fishmeal

PURSE SEINE

schooling fish –anchoveta, menhaden, tuna 

Menhaden – 2nd largest U.S. fishery

Common Commercial Tunas

ahi, albacora

canned tuna spp.

ahi, high grade sushi

Atlantic bluefin tuna
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Tuna Catch by Ocean, Species & Method

MEDINA PANELS & “BACKING DOWN”

THE TUNA-PORPOISE PROBLEM

1959-1972: 5 million dolphins killed
1990: 52,000 killed in U.S.
2016: ~1000 killed in U.S. 

Dolphin population status

Lack of recovery may be 
due to:
• movement across intl

boundaries
• lack of food
• “cryptic” effects that 

reduce survival
• I.U.U.

Fish Aggregating Devices (FADs)

• lower dolphin bycatch

• high bycatch of other species

• interfere w/ behavior, decrease health

LONGLINING

• up to 40 mi. long, 1000’s of 
hooks

• pelagic or demersal

• “billfish” – swordfish, marlin

• tuna, bonito, mahi mahi, 
sharks

• high bycatch (birds, turtles)

LONGLINE BYCATCH

Longlining
drives 
decline of 
Albatross



Marine Fisheries 1 Catherine Woodward

Tropical Conservation Semester 5

LONGLINE  BYCATCH Reducing long-line bycatch

Circle hooks and streamers

Bluefin Tuna - Thunnus thynnus

Would YOU eat a panda?  Bluefin tuna may be equally endangered!

Tsujiki Fish Market in Tokyo:  record price for one bluefin = $736,000

Video clip: Big money and a disregard for the future of the Bluefin

Sharks

Shark finning is 
illegal in many 
countries

SHARK FINNING

Shark fin soup
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“Whitefish” - Family Gadidae
Cod, pollock, haddock, whiting
Alaskan pollock = #1 US fishery

“GROUNDFISH” - DEMERSAL FISHES 

“Flatfish” - Family Pleuronectidae
Halibut, flounder, plaice, turbot, sole 

Halibut

Flounder

Atlantic cod – Gadus morhua

TRAWLING
• weighted net dragged behind boat

• Bottom Trawl
• groundfish
• squid

• Midwater Trawl
• Shrimp
• Deepwater pelagics

DREDGING
Scrape bottom for benthic invertebrates: scallops, clams, mussels

BOTTOM TRAWLING & DREDGING

Environmental Impacts of Bottom Trawling

• 5-40% direct mortality of benthic organisms
• massive by-catch
• HUGE area of impact:  2X area of U.S. per year.

• like clearcutting the entire Amazon every year
• Every sq. m. of North Sea trawled 1-7X per year!

• impact & recovery depends on bottom structure, species, and “return interval”

View
current 
restrictions

DREDGING
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BOTTOM TRAWLING DREDGING

Ecological impacts depends on: 
Substrate type, Return interval, Species

Shrimp - #1 consumed seafood organism in U.S.
• Trawled or farmed
• most imported

WILD SHRIMP SHRIMP BYCATCH

>8:1 bycatch (by weight)

TEDs = Turtle Excluder Devices

& other Bycatch Reduction Devices (BRDs)

required by U.S. 
trawlers in 1990

DEEPWATER FISHERIES

• Orange Roughy, Patagonian Toothfish

• Deep water, demersal fish

• Relatively new fisheries (mid-90s)

• Very slow growing, long-lived, K-selected 

• Deepwater trawling

• Cannot be sustainably exploited

Ex: Orange Roughy

• Orange Roughy (6,000 ft)

• live 150 yrs; 20-30 yrs at 1st reproduction!

• Stocks down 90% in <20 yrs – do not eat!
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GILLNET

Drift nets – floating gill nets miles long; horrible bycatch; worldwide ban 
1996. Japan, Korea,Taiwan were setting 30,000-40,000 km/day.

Gillnet bycatch & “ghost fishing”

Can biodegradable gillnets help?

Vaquita – most endangered cetacean; 
150 left in wild


