Marine Fisheries 1

Marine Fisheries

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
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"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

#1 Marine Threat:
Overfishing

Part |

*  Who catches and eats fish?

*  Who sets the rules?

* What fish are caught and how?

Part Il

* What are the signs that overfishing is occurring?
* Why is overfishing occurring?

* How do we know how many fish can be caught?
Part lll

+ What can be done about overfishing?

+  What's the role of aquaculture?
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86% of fishermen are in Asia 90% of fishing boats are <12 m long
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Top 10 Fishing Nations

Industrial fishing

Norway IS
—

lapan
Russian Federation I
USA E—
Indonesin

Chini

A%

"o 10%

Figure 52, Share of Global Marine Fish Catch by the Top 10 Countries in 2014, (Data source; (2))
From: Cao et al. 2017

Ocean Governance & the “Freedom of the Seas”
Since 17t century: 3-mile territorial waters “cannon-shot rule”. World captiis Fliertes producion
« Beyond that “Freedom of the Seas”
1973-1982 U.N. Convention on the Law of the Sea (UNCLOS) Myien e
+ established maritime zones — 200 mile EEZ L
- ratified by 168 nations, took effect 1994 12— = :'i‘::ud;mm(mu
wiical mile frem)
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Global Capture Fisheries Production ~ 100 million metric tons (82 mmt marine)
[ - #1 China — systematic over-reporting in 80’s; also biggest consumer
::m_, ) . e #2 U.S. — but 80% of seafood consumed is imported
eciteninad #3 Peru — due to anchoveta
Estimated Global Fish Catch including Bycatch and IUU Flshery Yield
(corrected for China over-reporting)
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Discarcs “Bycatch”
Peruvian anchoveta
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Pelagic fish

Catch (milion tonnes per year)

|Groundfish  Demersal
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IUU = illegal, unreported or unregulated catches Greatest fishery productivity is in the neritic zone
8% of area; 90% of effort
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Marine capture fisheries production: top ten spedies in 2006

OCEANIC FISHERIES Fomry

Atlantic besring

Ehur whiting
Chishs mackere!

‘World catches of oceanic species ocourring principally in high seas areas

Chilesn jack mackers!

Million tonnes

lagranera anchesy
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Yellowlin tuna ca. 25% of
) _ lobal catch
" Epipelagic: tunas B 9
N Epipelagic other species * tuna
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Peruvian Anchoveta (<20 cm) Yellowfin Tuna (up to 12 ft.)

Peruvian Anchoveta PURSE SEINE

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
Nifio

« Purse seined

« Largely for fishmeal

schooling fish —anchoveta, menhaden, tuna

Common Commercial Tunas

Skipjack tuna
(Katsuwonus pelamis)

Albacore tuna
(Thunnus alalunga)
canned tuna spp.

Northern bluefin tuna
(Thunnus thynnus)
Atlantic bluefin tuna

Yellowfin tuna
(Thunnus albacares)

Bigeye tuna Southern bluefin tuna

Tropical Conservation Semester
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(Thunnus obesus)
ahi, high grade sushi

(Thunnus maccovii)
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Tuna Catch by Ocean, Species & Method

THE TUNA-PORPOISE PROBLEM

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

MET CROSS-SECTION DURING BACKDOWN USING
FINE MESK, DOUBLE DEPTH SAFETY PANELS

MEDINA PANELS & “BACKING DOWN”

Dolphin population status
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Fish Aggregating Devices (FADs)

+ lower dolphin bycatch i
« high bycatch of other species

« interfere w/ behavior, decrease health |
PEEV Sl AR O S ) h
Out of Control
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Unregulated proliferation of FADs th trof areas
ndicatey FAD e

100,000 new FADs

are estimated 1o be thrown into the world's tropical ccear every year, according to Pew. There are no regulations imiting their use

and no rules governing how or when to remove them from the oceans.

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

Longline fishing accidentally kills thousands of
endangered sea turtles and sea birds each year

Longlining
drives

decline of
Albatross
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LONGLINE BYCATCH

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

Shark finning is
illegal in many
countries

Tropical Conservation Semester
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Circle hooks and streamers

Reducing long-line bycatch

!
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SHARK FINNING
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e e “GROUNDFISH” - DEMERSAL FISHES
U.S. ban on shark fin proposed f .

“Whitefish” - Family Gadidae "
Lawmaker’s bill would follow California in prohibiting purchase or sale of the delicacy. Cod, pollock, haddock, whiting Atlantic cod GRS

.

Alaskan pollock = #1 US fishery

1t's been four years sinee California’s ban on the purchase and possession of shark fins went into ef-
feet. And yet, more than 60 tons of shark fins arrive at the Port of Los Angeles each year, bound for chefs
and grocers in es where sales of the Asian delicacy remain nnfettered.

Rep. Ed Royee (R-Fullerton) hopes to change that. On Thursday, he introduced a bill in Congress
that would prohibit the buying. selling and possession of shark fins throughout the United States. If all
BOES 000 :

The Shark
man of the Hous

“While

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

needed to eradicate shark finning for good,” Rovee, chair-

. said in o statement last week. Flounder

“alifornia led the way with a statewide ban, there are still almost 4o states where the pur-
chase of shark fins is legal,” he said. “The United States can set an example for the rest of the world by
shutting down its market for shark fins, which are often harvested by leaving these animals to die a slow
and painful death at the bottom of the ocean.”

Experts estimate that as many as 73 million sharks become victims of the shark-fin trade each vear,
The fins sold for as much as $2.000 a pound in California before the ban took effect in 2

So far, 11 states including New York, Washington and Hawaii have joined California in banning the Halibut
sale of shark fins. So have the

acific territories of Guam, American Samoa and the Commonwealth of

DREDGING

Scrape bottom for benthic invertebrates: scallops, clams, mussels

TRAWLING

« weighted net dragged behind boat

« Bottom Trawl
« groundfish
* squid
* Midwater Trawl
« Shrimp
« Deepwater pelagics

4 bsars par o

-4 Knwty wpand.
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BOTTOM TRAWLING & DREDGING

Envir tal | ts 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
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BOTTOM TRAWLING

Catherine Woodward

DREDGING

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

WILD SHRIMP

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

SHRIMP BYCATCH

>8:1 bycatch (by weight)

TEDs = Turtle Excluder Devices
& other Bycatch Reduction Devices (BRDs)

required by U.S.
trawlers in 1990

Tropical Conservation Semester

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 1%t reproduction!
+ Stocks down 90% in <20 yrs — do not eat!
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GILLNET Gillnet bycatch & “ghost fishing”

Can biodegradable gillnets help?

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