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OVERFISHING - #1 THREAT TO MARINE ECOSYSTEMS OVERFISHING - #1 THREAT TO MARINE ECOSYSTEMS

Factory Ships

Overfishing is catching more fish than can be replaced by natural
reproduction.

Collapsed = A fish population at 10% or less of unfished abundance

Current State of Fisheries Evidence of Overfishing
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90% of fish stocks are being fished at or over capacity
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EVIDENCE OF OVERFISHING

* Reduced average size of fish
« evolutionary pressure for earlier
reproduction
« BUT - fewer offspring, less viable
offspring
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Figure 5: Decrease in the mean age al first spawning in the
Northeast Arctic cod.
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Fishing as a selective force for microevolutionary change

EVIDENCE OF OVERFISHING EVIDENCE OF OVERFISHING

Decline of predators
+ Decline in predator biomass of 75-90% P
« Direct predation by fisherman

+ AND loss of prey

€ The vakue of forage fish

5.6 BILLION

11.3 BILLION
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EVIDENCE OF OVERFISHING

Ecosystem changes 1
1. “compensation” = competitive
replacement
« time lag
2. trophic cascades
3. fishing down the food web
« sequential depletion

EVIDENCE OF OVERFISHING

Ecosystem changes

2. Ecological extinction

« green sea turtle & sea grass
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Why is overfishing occurring? UNCERTAINTY IN HOW MANY FISH CAN BE CAUGHT

g

Population Size, N

Industrialization of Fishing (50s-70s) MSY = Maximum Sustained Yield
« larger, faster ships

Max. # of fish that can be caught without
« stronger nets & powered gear

depleting the stock
+ on-board refrigeration and processing
+ fish-finding & bottom mapping sonar « used to set Total Allowable Catch (TAC)
HOW MANY FISH CAN BE CAUGHT? SHAKY SCIENCE
« Populations historically estimated by catch
« <1% of species have scientific assessments e -

inherently oversimplified
« e.g. fishing prey may change K
« e.g. fish change sex with age (skewed sex ratio of
catch)

bycatch not accounted for
no incentive for precautionary approach

Catch(red line)
Survey Index (blue dots)

Year

NOAA 2012: Catch data (red line) and scientific (non-
fishery) survey index abundance (blue dots) over time.

Over-estimation of stock based on catch alone
No precautionary approach
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TAC and the “RACE TO FISH” SUBSIDIES & OVERCAPITALIZATION

TAC up for grabs! = intense competition
RACE TO FISH — if you don't get it someone
else will

dangerous, risky behavior

overcapitalization (more & faster boats, more
gear, etc)

chronic overfishing by everyone

WHERE THE nfbed m' -
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Enhance revenue &/or reduce cost
increase profit margin
more participation
greater effort
“perverse incentives”

Results in overcapitalization
2x more capacity than supply >>> overfishing
Worsens Race to Fish

TOWARDS SOLUTIONS BETTER SCIENCE: STOCK ASSESSMENT
1. Better Science
2. Better Policy & Management “Counting fish is just as easy as counting trees, except
3. Better Enforcement they are invisible and they move” - John Shepherd

20% of catch comes from assessed species; mostly large, data-rich stocks

STOCK ASSESSMENTS STOCK ASSESSMENTS
Confirm catch rates have not been sustainable Confirm catch rates have not been sustainable
99% of fisheries representing 80% of global catch are unassessed
125 — Stock Assessed Costello et al 2012 estimated stocks of 1,793 of these fisheries (23% of global catch)
14 4 - Unassessed mostly small stocks, developing countries
' 95% Confidence Intervals 124 —  Siock Assessed
1.0 H 1.1 - Unassessed
' 95% Confidence Intervals
= 09 ~63% of all stocks 1.0 4
E have B < Bmsy <
08+ e median assessed = 0.94 > 08 - o,
C median unassessed = 0.64 g 63% of all stocks
07 4 . 6 pga have B < Bmsy
Sk & median assessed = 0.94
08 9 B=curent (fished) biomass 0.7 < median unassessed = 0.64
e Bysy = target biomass for sustained yield (usu. 30-45% of By)
T T T 1 08 B = current (fished) biomass
1878 1989 1999 2008 05 Busy = target biomass for sustained yield (usu. 30-45% of B,)
T T T 1
b 1979 1089 1909 2009
If B < Bmsy = overfishing: stock not yielding as much as it could b/c pop. too low Year
« if mortality > recruitment, pop. will decline / collapse
If B > Busy = “underfishing”; stock yield lower b/c pop. too high Small, unassessed fisheries worse off than assessed fisheries.
* but profit may be greater Mostly in developing countries with little capacity for management.
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BETTER POLICY: U.S. Fisheries Management nowa

stocks managed by fishers

N L Keep America's Fisheries Great Again
declining yields led to demand for scientific management

Magnuson-Stevens Fishery Conservation and Management Act — 1976
« National Marine Fisheries Service (NMFS - Dept. Commerce)
* Extended U.S. jurisdiction to 200 nm
+ Set up Regional Fisheries Management Councils (RFMCs)
« dominated by fishermen
« assess stocks, set quotas, manage licensing, etc.
« Reauthorized in 2007: ending overfishing as primary goal

1996 Amendment: Sustainable Fisheries Act
« prevent overfishing, ensure sustainable harvests
*+ “minimize” bycatch
« conserve Essential Fish Habitat

« Regional Fisheries M 1t Councils with
BETTER MANAGEMENT BETTER POLICY & MANAGEMENT
IFQs = Individual Fishing Quotas (Catch Shares) Set precautionary quotas

See The Economist but also Sumaila

Eliminate negative subsidies
TURFS = Territorial User Right to Fish

Buy back
overcapacity

+ divides TA.C. among fisherman
* transferable
* eliminates the “race to fish”!

only works with
conservative catch limits!

RTIF
BETTER ENFORCEMENT TOWARD SOLUTIONS SUSTAINABLE
SEAFOOD
Crack down on 1UU fishing « Seafood Certification (e.g., MSC.org) MSC
* Independent Monitoring (Skytruth: Oceana/Google) WWW.MsC.org
*  Education & Labelling (e.g., fishwatch.gov) = T
bedgruiper . * Marine Reserves (no-take zones)
* Ecosystem Restoration
Presidential M - Comprel, ive Framework .
to Combat Mlegal, Unreported, and Unregulated Fishing Aquaculture
and Seafood Fraud

Up to 30% of
global catch is
IuU

WORST CHOICES BEST CHOICES

SEAFOOD
SELECTOR
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