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What EBM is and where it came fromWhat EBM is and where it came from
Brief history of EBM…

1.  Neolithic Times- traditional EBM including
reverent acknowledgement of ecosystem and
trial-and-error adaptive management.
(Actual practice varied).

2. Enlightenment to Industrial Era- 400 year
transition to technological mass extraction.

3. 20th Century population-based single-species
resource extraction principles, MSY.

4. Return to traditional wisdom now aided by
technology-rich tools for EBFM, EBM and AM.
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What’s wrong with EBM?WhatWhat’’s wrong with EBM?s wrong with EBM?

•• Vaguely defined.Vaguely defined.

•• Requires more data than we can afford to get.Requires more data than we can afford to get.

•• When we have the data, we donWhen we have the data, we don’’t understand it.t understand it.

•• To understand it weTo understand it we’’d need big experiments with lots of d need big experiments with lots of 
closed areas. closed areas. 

•• The law does not require that we bother with EBMThe law does not require that we bother with EBM

SoSo……umum……we  just model some more?we  just model some more?



California’s legislation to conserve the nearshore ecosystem
and all of the economic resources that it provides. 
CaliforniaCalifornia’’s legislation to conserve the nearshore ecosystems legislation to conserve the nearshore ecosystem
and all of the economic resources that it provides. and all of the economic resources that it provides. 

…But, what if the law required EBM?…But, what if the law required EBM?
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• Diversification-intensification of fisheries 
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…probably all the great sea-fisheries, 
are inexhaustible; that is to say that 
nothing we do seriously affects the 
number of fish ... given our present 
mode of fishing. And any attempt to 
regulate these fisheries consequently ... 
seems to be useless. 

- Thomas H. Huxley, 1884
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ChallengesChallenges

• Insatiable demand
• No feedback on whether policies work 
• Non-precautionary policy
• Lack of governance
• Ineffective single-species approach in 

climate-forced, species diverse system 
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Ocean Protection
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Factors of ChangeFactors of Change
• Legislation: MLMA, MLPA, COPA

• Science: PISCO, CRANE, new tools

• Governance: participatory, collaborative

• Management: adaptive, science-driven

• Communications: media/NGO/fishermen/scientists

• Economics: rise of competing values-
a. ecotourism
b. wildlife conservation
c. bioregulation

• Legislation: MLMA, MLPA, COPA

• Science: PISCO, CRANE, new tools

• Governance: participatory, collaborative

• Management: adaptive, science-driven

• Communications: media/NGO/fishermen/scientists

• Economics: rise of competing values-
a. ecotourism
b. wildlife conservation
c. bioregulation



Tourism exceeds commercial 
fishing in revenues 

Tourism exceeds commercial 
fishing in revenues

$0

$100,000,000

$200,000,000

$300,000,000

$400,000,000

$500,000,000

$600,000,000

$700,000,000

20
04

20
03

20
02

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

19
90

M
o

n
te

re
y 

C
o

u
n

ty
 v

a
lu

e
, 

G
S

P

Tourism Living resources

This means that commercial 
fishing is not the only important 
economic stakeholder 

This means that commercial This means that commercial 
fishing is not the only important fishing is not the only important 
economic stakeholder economic stakeholder 

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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A California Reality CheckA California Reality CheckA California Reality Check
• The MLMA demanded that we figure out how to 

move toward ecosystem-based management, 
IMMEDIATELY. 

• The definition of EBM will be adaptive, defined by the 
science and by policy decisions as we move along. 

• For science to be used it must be presented to policy 
makers in the right way and at the right time. 

• Science that is related clearly to management 
objectives and to required actions is the most likely to 
be used. 
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The California nearshore hosts a very multispecies fishery
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• Stage I – Data-poor.  Precaution is the primary basis for 
setting total allowable catches (TACs). 

• Stage II – Data-moderate.  Improved single-species or multi- 
species management and a transition from blind 
precautionary management to informed risk management. 

• Stage III – Data-rich.  Ecosystem-based management that 
minimizes risks  from all nearshore impacts to the entire 
nearshore ecosystem.  
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Policy As Successive ExperimentsPolicy As Successive Experiments
1.1. Designate experimental management regimes.Designate experimental management regimes.

2.2. Establish replicateEstablish replicate MPAMPA’’s s as reference sites.as reference sites.

3.3. Explore new diagnostic markers for system change. Explore new diagnostic markers for system change. 

4.4. Launch monitoring protocol.Launch monitoring protocol.

5.5. Adapt markers as biological reference points.Adapt markers as biological reference points.

6.6. Link management control rules to BRP valuesLink management control rules to BRP values
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• Catch history (not necessarily very accurate) the only 
available data. 

• Subdivide coast into 3 to 4 management regions (see “New 
Science”). 

• TAC = 1/2 last sustained catch level for each of the 19 
species. 

– If this was MSY, then TAC = MSY/2 = .25 (Bunfished )

• If rare species must be pooled, then must use weakest-link 
management. 

NOTE:  WLM is a weak link in the approach itself, and
could be obviated by moving closer to EBM.
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population models are built on their basis. 

• Regional TACs set for each of the 19 target species.

• Begin Stage II management for each species as soon as 
data are adequate, adjust TACs down or up accordingly. 

• TACs based on concept of variable Bunfished .

• Bunfished varies with primary productivity, climate regime, 
etc., reflected in production rates and LH parameters for 
target species. 
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• Additional caution in establishment of MPA’s apart from 
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1. To begin, switch to a well-informed OY.

2. Use multiple indicators: age structure, food web 
dynamics, market dynamics, valuation shifts, climate 
flux, balance of ecosystem services, etc. 

3.  Develop ability, acceptance in society of making
decisions about values, and then stick to them.

4. Develop capacity for compassionate transitions in 
work force and ways of life: social resilience. 

5. Set TACs to maximize ecosystem resilience and the 
ecosystem service called “biological regulation”.
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Pop bio/Life history-
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PISCO= Partnership for Interdisciplinary Studies of Coastal Oceans
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Old Data To the Rescue: Climate and The Many CaliforniasOld Data To the Rescue: Climate and The Many Old Data To the Rescue: Climate and The Many CaliforniasCalifornias

From Bennett et al. 2004, From Bennett et al. 2004, 
Commonweal Ocean Policy ProgramCommonweal Ocean Policy Program



Chronology  Chronology  
1. 2002: 3-stage control rules to move toward EBM that cover extraction limits 

on 19 nearshore fish species and can easily encompass others. 

2. 2003: Nearshore ecological monitoring system launched.
a. Habitat mapping
b. Life history research
c. Physical processes and climate forcing
d. MPA in/out assessments using visual census, CPUE, ROV, larval survey, other 

methods 
e. Develop new EBM diagnostics for in/out contrasts and Stage 3 reference points.  

3. 2007: MPA network extended N, S of Channel Islands.

4. 2010 - ??: Marine reserves mature, shift to Stage 3 nearshore fishery 
management, EBFM in place, adaptive EBM engaged. 

5. 3000: Residents of western North America joyously celebrate 1000 years of 
harmony with the coastal ocean.  Not sure in what country, though. 
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TAC(next year) / TAC(this year)  = Rho (outside MPA) / Rho (inside MPA) 

CONDITIONS:

A- Species in question benefit from no-take protection
B- Target density ratio is appropriately precautionary

EXCLUDED SPECIES:

A- Highly motile (e.g. tunas)
B. Limited by factors other than fishing (e.g. some forage 

species) 
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MODEL RESULTS: (Babcock in prep)

Rule of thumb: DRCR = 80% total density is sustainable

DRCR = 60% of fishes at or above sexual maturity also 
sustainable. 

DRCR = 60% TD FAILS to prevent overfishing

Also in development: Length-Frequency based DRCRs.
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1. MLMA unlike federal M-S in emphasis on health 
of ecosystem, not just individual “stocks”. 

2. MLMA requires EBM, requires sustainability, not 
max yield, as primary goal: mSy. 

The Burden of Sustainability:
“…there are uncertainties about marine ecosystems that will never be 

resolved.  Consequently, the need for precaution in fishery 
management can be reduced with improved information, but never 
eliminated.” (MLMA) 
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Key Point:  MLMA Shifted the burden of proof…

…from proving that too many fish have been harvested…
…to proving that too FEW fish have been harvested.

Fishermen no longer fear new information, they want it…
…they want it because it can prove the legitimacy of a higher TAC

Furthermore, fishermen can contribute to getting that information.  

Through collaborative research, they are re-enfranchised and made 
fully participatory stakeholders. 
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• Reduce social and economic costs of 

conservation in order to reduce conflict, 
get better conservation, and empower 
local fishing economies and communities 
to become stewards 

• Place fishing in its proper context with 
other ocean uses, and watershed/coastal 
development 

• New to California, even newer to New 
England…but old, old hat in many other 
areas and countries 
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one table
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