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Introduction

In spring 2005, the North Pacific Research Board (NPRB) approved and funded a proposal
submitted by the North Pacific Marine Science Organization (PICES) to conduct a workshop on
Bering Sea ecosystem indicators. The workshop is scheduled for June 1-3, 2006 in Seattle,
Washington. As stated in the proposal, the workshop will involve four activities: (1) involve the
Bering Sea and international communities in developing a set of operational objectives for the
southeastern Bering Sea ecosystem, (2) evaluate two status reports on the North Pacific marine
ecosystem with a goal of integrating results and streamlining the presentation, (3) investigate
methodologies that monitor system-wide structural changes within the marine ecosystem, and (4)
identify steps in validating indicator performance, improving the monitoring network, and
integration of predictive models.

In preparation for this workshop, two pre-workshops were held — one on 25 January 2006 in
Anchorage and the other on 8 February 2006 in Seattle. The former was held as an afternoon
session at the conclusion of the annual Marine Science in Alaska Symposium and the latter was
held as an evening session during the meeting of the North Pacific Fishery Management Council.

The purpose of this report is to summarize the proceedings of these two pre-workshops.
Questions and comments were actively sought by the members of the audience. We are very
grateful to Bill Bechtol of the University of Alaska Fairbanks for taking notes during the
Anchorage workshop. Additional notes were taken by Gordon Kruse during both the Anchorage
and Seattle pre-workshops.

Oral Presentations

Both pre-workshops followed the same format. At the Anchorage pre-workshop, Gordon Kruse
of the University of Alaska Fairbanks gave an overview of this ecosystem indicators project, as
well as a summary of the concepts behind an ecosystem approach to fisheries management.
Diana Evans of the North Pacific Fishery Management Council staff gave an overview of the
groundfish fishery management policy objectives that were developed by the North Pacific
Fishery Management Council through their Programmatic Supplemental Environmental Impact
Statement. The Council developed a work plan to monitor progress toward achieving these
objectives. Pat Livingston of the National Marine Fisheries Service provided an overview of
ecosystem processes that integrate climate and fishing stressors, as well as various indicators of
these effects. Jim Overland of the Pacific Marine Environmental Laboratory provided an
overview of some major historical and recent changes in climate patterns affecting the Bering
Sea. Finally, Gunnar Knapp of the Institute of Social and Economic Research provided insights



into socioeconomic indicators for ecosystem-based management. At the Seattle pre-workshop,
all presenters were the same, except that Mark Fina of the North Pacific Fishery Management
Council staff kindly agreed to substitute for Gunnar by giving the socioeconomic presentation.
Thanks are expressed to all presenters, especially Diana Evans, Gunnar Knapp and Mark Fina,
who are not principal investigators for this NPRB-funded project. Copies of all presentations
appear in Appendices 1-5.

Comments and Questions
The Anchorage and Seattle pre-workshops were attended by approximately 75 and 20 attendees,
respectively. Feedback from these participants is greatly appreciated. Below we summarize the

questions and comments offered by participants in both workshops.

Anchorage Pre-workshop

Questions after Kruse presentation:

¢ How will invited be participants chosen for June workshop?

o Kruse answer — We would like to be sure that participants represent both system
components and geography.

o Overland add on — we also seek participants with enthusiasm for the project.

e How do you validate ecosystem indicators?

o Overland answer — Workshop outcomes might be recommendations for ongoing
investigations; this workshop will not produce a complete set of indicators, but
will likely yield an ongoing process for determining indicators.

e s the aim of the workshop to move from broad goals to operational objectives and
indicators?

o Kruse — Yes, but there is a tradeoff between scoping all issues (horizontal
dimension) and delving into the operational details (vertical dimension). The hope
is to get to lower levels and perhaps find the responsible stressors to the system.

e How do you balance economic versus ecological indicators?

o Kruse — Balancing needs to occur in a public process as a component of
management. This is a societal decision.

o Overland — The final decision on weighting of indicators will lie with the NPFMC
and not within the workshop itself; it is easy to make a large list of indicators for
the Bering Sea, but the hope of the workshop is to distill the list to a smaller (e.g.,
<20) group of indicators to present to the Council and perhaps to identify species
to use as indicators.

e We know the Bering Sea is a dynamic system and we also know that some reference
points (e.g., crab biological reference points) aren’t always robust, so how do we manage
for performance measures in a dynamic system? The idea to “maintain” might not be the
appropriate term.

o Kruse — The NPFMC has a crab working group looking at overfishing definitions
and perhaps reference definitions and this is proving to be a difficult problem.
Perhaps there is a need for these definitions to be a dynamic function of the
ecosystem.



e Objectives “to maintain” and those dealing with ecosystem structure are slightly on vague
side. There is a need to consider ecosystem states that may change over time (multiple
states of the system) and there is a need to allow ecosystem indicators to fluctuate over
time. There has been considerable intertidal benthic work that indicates the existence of
multiple steady states that could contribute to consideration of these concepts for this
project.

o Kruse — agreed.

e The Nature Conservancy (TNC) went through similar exercise in last few years that
could serve as possible frame of reference for this project. A draft report from TWC is
available.

o Kruse — we look forward to receiving a copy of this report for consideration.

e How does new information on marine reserves and Marine Protected Areas (MPAs) get
into the process and could these address differences in changes from human versus other
natural factors?

o Kruse — Ecosystem-based management is broad and encompasses MPAs, if
deemed appropriate for the region. MPAs are an available tool at the disposal of
the NPFMC to achieve their objectives, and they have already closed vast areas of
the Gulf of Alaska and Bering Sea. MPAs can also be a useful tool to separate
natural from human effects on marine systems, if they are part of a monitoring
program.

Questions after Livingston Presentation:

e Ifyou choose indicators for certain performance measures, what about potential relationships
between indicators? Would you want to focus on particular indicators so that you can
monitor cascading effects...e.g., how does a measure of carbon flux across the shelf relate to
recruitment of a particular species?

o Livingston — That is the purpose of putting many indicators in ecosystem chapter
because we often do not initially know the relationship between particular
indicators.

¢ You could spend a lot the research budget on just tracking indicators. So, how would you
balance the budget for monitoring versus efforts to determine relationships and processes?

o Livingston — the Alaska Fisheries Science Center will continue to monitor
resources, but gaps exist in the monitoring system and there will to be need
partners for both monitoring and process determination. We need to identify the
gaps.

e Consider other changes in natural communities, such as range extensions.

e There are concerns about ballast water discharges which may affect range of native as well as
non-native species.

e  When looking at ecosystem protection, how do you define the time range to be considered in
establishing indicators? How far back do you go to define your baseline?

o Livingston — We want to look back as far as possible in time, but the real issue is
how to set baseline for indicator comparisons.

e You will have a changing baseline no matter what time period is chosen. The species mix
will continue to change, so how would you determine what change is natural and what
induced?



o Livingston — We are still determining the natural range of variability for many
species and Jim Overland’s analyses will help to determine if we are in the same
or different regimes.

Given the concept of decadal changes and examining as steady states, how much of change
in abundance can be attributed to decadal change? Also, because there is a focus on
organisms of commercial importance, do you anticipate additional data collection on non-
commercial species?

o Livingston — Gordon mentioned the lack of benthic data and NMFS is trying to
increase sampling of non-target species, but NMFS also needs to maintain
commercial species monitoring.

The existing 2 reports (PICES and NMFS) have data on potential indicators.

You might want to select species that are indicators of progressive (constant or gradual)
changes and not just species indicating shifts as decadal changes.

We need clarity what a species are indicating changes in the ecosystem process. We also
need to consider both small and large ecosystem scales, as well as effects on humans.
Consider the possibility that indicators themselves may change.

Often we can only see shifts in hindsight (i.e., note that we are still arguing over the last El
Nifio), so it may be naive to say we will see an ecosystem change and respond accordingly.
There is a focus on the use of sentinel species as indicators, but you should also consider
looking at aggregates, such as the biomass of a class of consumers.

o Livingston — We are looking at community biomass levels and types of
consumers.

We are discussing ecosystem level changes, but we are still considering species-level
indicators. So, it may be useful to broaden our consideration to the types of indicators.

It is important to consider the need to examine aspects of variability over time. Consider
focusing on things for which you understand the variance structure well.

Consider a deeper examination of species richness of existing data (like Overland discussed)
to get a solid understanding on spatial and temporal variability before using as a species as
indicator.

Questions after Overland Presentation:

General Comment by Overland: The Bering Sea produces $1 billion in product without the
consideration of trickle down effects. Currently, there is worldwide interest in ecosystem
indicators and we hope to incorporate expertise in people from other regions to help examine
the Bering Sea. The Bering Sea is one of few remaining areas where natural variability is the
primary determinant of fishery output. In contrast, most areas of the world are interested in
how to facilitate recovery of depressed fisheries. Note that the Bering Sea is also the
boundary of arctic versus subarctic system. A significant challenge will be to couple data
such as the current meter M2 temperature time series with Pat’s ecosystem data on species
abundance. Note that with more information, the analyses get more complex (e.g., Arctic
Warm environmental cycle).
Do you see a trend or pattern in pH over time?

o Overland — Changes in carbon may already be impacting Aleutian corals, but this

is part of a long-term process. We are seeing a global warming signal, but the



changes in the Arctic are occurring faster than global warming signal changes.
Others may be better able to address changes in pH.
e Temperature has a big influence, but the aspect of acidification may eliminate many life
forms (those needing CaCQy4), so what would loss of those species imply to the ecosystem?
o Overland — It is difficult to predict this.

Comments after Knapp Presentation:

e What do you mean by “institution?
o Kruse — Institutions include NMFS, NPFMC, the courts, the State of Alaska, etc.
It includes all institutions that collects fishery information and make management
decisions.
e We often define objectives based on negatives, i.e., something that we don’t want to
happen.

Seattle Pre-workshop

Questions after Oral Presentations:

e What does “maintain” mean?

o Kruse answer — Maintaining a certain level of biomass for a species is
problematic in a changing system, however, society does define thresholds
(determinations of overfished stocks) that trigger actions. Maintain may also have
some meaning for biodiversity.

e Consider diversity versus richness as an indicator. Also, consider the spatial distribution
of biodiversity.

o Livingston — We expect a latitudinal cline in diversity to change with climate.
AFSC staff have been examining such changes.

e Are there desirable upper limits on species, such as particular marine mammal
abundances? For example, how high does arrowtooth flounder need to get to trigger a
halt to the pollock fishery or to hold the fishery harmless for their crab and halibut
bycatch to foster removals of arrowtooth flounder from the system?

e Consider statistical versus functional methods to render indicators. For the latter, consider
exploring groupings of species in the system by functional groups, such as winter
spawners versus summer spawners, or predators of copepods versus other plankton, etc.

e Recognize that, as humans, we are modifying the system. So, we are doing ecosystem
management.

o Kruse — Humans are certainly applying stressors to the system, but I don’t think
we are doing ecosystem management — that is, direct manipulations of habitat and
populations with a view toward structuring the system in a way that optimizing
some return to us. The system is too complex to think that we can knowingly
achieve a desired outcome.

e Consider non-threshold-based indicators.

o Kruse — Given the fact that the system has a capacity to change states, we should
probably think about different thresholds for different states or perhaps a rate-
based approach.



Consider using species that we do not interact with — e.g., walrus in the Bering Sea that
feed on clams — as indicators. Then, use these species to compare to those species that are
related to fisheries to try to sort out our effects.
We state up front that we are not trying to develop an ecosystem-based fishery
management plan. Why aren’t we trying to do this?
o Kruse — this is beyond the scope of our project and this task requires a public
process that is best served by a group such as the NPFMC.
We are entrenched in methods that try to maintain the mean but eliminate the variance.
There are other views of the role of humans in the system, such as Chuck Fowler’s
approach that argues that humans remove harvests at an order of magnitude too high.
Some indicators are common across systems. Consider looking at degraded systems to
see what indicators may have indicated a change in those systems.
Consider focusing on indicators that motivate management decisions. Sea ice indicators
are nice, but what management decision hinges on this indicator?
o Kruse — Management of the fishing season for snow crabs hinges on sea ice
conditions in extremely cold years. Otherwise, sea ice may act through other
direct or indirect mechanisms to affect changes in species that trigger a
management response.



Appendix 1. Oral presentation by Gordon Kruse.

Overview of Workshop

What ? We seck advice from you (the
scientific communiky and public) on nioriky
marine ecosystem objectives, nicludng
stressors affeding oth ecological and
human environmets.

How ? Following some Inief mtroductony
presemtations, a short panel session will e
usedd to stimulate your sudgiestions on
prioyikies, key inlicators, aml specific
operdional objectives to e considered by
future managemet of the Beritg Sea.

Outline of this Workshop

1.

2.

Description of Boological Indicators project —
Gaordon

Chrergieny of goals and definitiors of an Ecosystem
Approsch to Managerment [EA]— Gordon

. Specific objectives for Ecosystern Approsch to

Fisheries Maragement [EAF]in the esstern Bering
Sea — Dimna

. Parel d=scussion higHighting key eastern Bering

Sem Influences
a] Clirate Stressors — Jim
b] Ecological Prosesses — Pat
=] Socialfbzonomics — Gunnar
Feedb=zk and questiors from aud ence — pow!




Ecosystem Indicators Project

& Subrmitted by Morth Facific Marine Science
Organization, FICES [Alex Bychlkow and Skip
M kinnell ]

a Pl=: Gordon kruse [UAF], Glen amieson [OFO],
FPat Lwingston [AFSC), and Jim Chved=and [PRMEL]

a Collaborator: lan Perry [OFO]

& Funded by: NFRE [$100 K)

& Title: \mlegrafion of Boologica Indicafors for e
Norfh Paocific with emphasis on fie Bedng Se3; A
Warkshon Agoroack

& Responss to NPRE 2005 RFP: Hosf 2 warkshog
fo evaluzfe fhe ufilify of ecospsfen indicafors

Project Components

1. Involve the Bering Sea amd international
communities in development of a set of
operaional ohjectives for the southeast
Bering Sea ecosystem

2l pre-Werkshop — Mafre Soierce in Alaska
Sprapasicnt [danuary 2008)

bl pre-Werkshop — Narth Pacific Fishery
Managenment Couwrcil Meeting [(Febmrary 2006)

ol Wearkshop — Seatte [Jure 1-3, 2006 — 20
ivited participants

Project Components (continued)

2. Bwalgte two ecosystemn status reports with =
goal to irtegrate the results and streamline the
presertstions:

a] Ecosystern Cornsiderations Chapter of SAFE
b] FICES Morth Pacific Bzosystern Status Report

3. Imwestigate whole-system methodd ogies for
indicators that monitor stroctural changesin the
marine ecosystam

4. |dertify next steps inwdidsting indicator
perfor mance, i mproving the monitoring system
to measwre key missing indcators, and
integration into pred ctive models

Project Products

1. Pre-workshop activities include drafting three
wiorking papers:
a] dewveloprnent of cperstioral objectives
[Gordon]
b] evaluate tewo ecosysten status reports [Pat)
] inwestigate whole-ecosystern approsches
[Jdirn]
2. War kshop syrthesis report by Pl plus FICES
=taff to be published inthe PICES Scienfific
Fegorf Sedes

3. Jourral article based on our experience with
thi= project




Terminology

Similar Termns:

= Ecosystem Approach to Management (EAM)
= Ecosystem Approachto Fisheries
Management (EAF)

= Ecosystem-based Fisheries Management
{EBFIM}

But not:
= Ecosystem management (EM} —direct
manipuiztion of kabiat and populations in

space, strucure and time with a view of
Sz log-tem retums to humans

EAF Definition

Ecosystem apprsach to fisheries {(EAF) -
strives 1o balance diverse societal objectives,
by taking into account the knowledoge and
uncertainties of biatic, abiatic, and haman
compents o ecosystems and ther
interactions amd applyng an itegrated
approach to fisheries within ecologically
meaningful boundaries.

fdopted by FAO Technical Consdtation on
Ecosystern-based Fisheries Managernent.

plannirg regulation of human activities
towards a complex set of interacting
ohjectives
= Alms & minimizing user conflicts while
assuring long-term stability

= Uses a collaborative approach nwolving
stakieholders

= Considers cumulative effects of lnman
activities

IM Definition |
Intedgrated managemeant (VM — comprehensive




More Definitions

Ecosvstem services — benefits that people
receive from ecosystenms

& Prowvisioning Services — products obtained: food,
vaater, fuel | fiber, biozbe mica s, genetic resources

& Requlsting Services — bernsfitsfrom requlstion:
climate, disea=e, water purification

& Cultursl Services — non-materal benefits:
spirital | recreationd | ecotoun s, assthetic,
educati oral

& Supporting Services — necessary for production
of all ather ecosystem services: primary
production, nutrient cywsling, ecological wvalue,
sustaining condtiors for life onearth

Setting Objectives

Highdewel Policy Goals "
[economic, sodal, environmental |

| Broad Dbjective for Ashery |-d—

Pricnty lssues
[level at which rmanagerment can address)

¥
| Operational Objectives |-'l_
¥

| Indicators and Performance Measures |~l—

Monitoring Rlewiew
and Performance Evaluation
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Developing an EBFM Plan {from ICES)

_-'I—lv-l Scoping of Broad lssues |
"—l'i E!acl-:gr-:uurd'l'ﬁn.l'.ﬂnalysis |"‘35_}“-
q—h| Setting Ebjec‘ti'.'ES |

"I_III Fn:-rmula;ng Rudes |

‘1—"| Implementatin:-: & Erforcernart FPLLEI
d—lll Short-term fssessment & Rewiaw I—
1—:} Long-termm .'3.55:55 rert & Reiew I—

Consdtation with Stakeholders

An Example

High-lewd Policy Goal:

& Mairtain ecosystem structure and function

Bro=d Objective for Fishery:

& Mairtain populations of predators and prey
within ecologically wiable levels

Operational Objectives:

& Reduce harvest rate of large predstors by 25%
& Reduce harvest rate of forage fishes by 2504
Indicstors and Performance Messures:

& Trophic lewel of the catch

& Size spactrum of the catch




Indicators and Referance Points

ndicator

Performance

Reference point (limit)|

Tirre

(Objectives for Conservation (Canada)
L |

Corsente Corsene Corsente
Ecosystern Cornponent's Physical &
Cornponents Role Chernica
[ Bi ool wersitay] [ Froductivity] Properties
|| Mairtain Mairtain Conserye
Cornrnunities L Primnary —  Crifical
Produdiwty Landscaps
I'.'Ialrt_aln Mairtain Coreerye
Species = Trophic ] Niter
Struchre Suality
Mairtain
— | Populdions Mairtzin COrEerve
; - Elota
et | S
Time

Two Broad Overarching Goals {Canada)

Conservation of

Sustamability of
Species & Habitats

Human Use

Economic Social & Enviromnmental
Dimension Cultural Dimension
Dimension
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Potential NOAA Highdevel Goals Under
Discussion for the U.5.

L
= Ensure sustainability of resources

= Conserve biodiversity

« Maintain opportunities for economic,
social and cultural access to

rescurces




“Unpacking” of Operational Objectives

High-lewd policy goal

Broad objectivesfor each fishery

& Operational objectives

& Indicators and performance messures

Les=sons learned by Canada:

& Unpacking of conceptual objectives needs to
occur as part of IM process

& Tendencyto use swailable data to define
objectives. Instead it is belter to use objectives
to guide data collection

& Tendencyto focus on one set of objectives as
it i= difficult to get all rdevant expertiss
together at once
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Conclusions
L

& We sesk your input into pricrities, specific
operationa objectives, and key indcstors

& W are gef designing an EAF maragement plan

& Rather we referto the selected maragernent
altematiwve from the Alaska Groundfish Fisheries
Final Progammatic Supplementa Ersironmental
Impacts Statement [PSEIS ) to guide the discussions

& A short parel sessionwill b2 usedto stinulste
suggestions on prionties, specific operstional
objectives, and key indicstors to be considerad by
future managerent of the Bering Sea usingthe
selected managemeant Aterrative.




Appendix 2. Oral presentation by Diana Evans.

Morth Pacific Management Policy

Fishery Managerment Council’s
= Comprehensive review of groundfish

Groundfish Management managerment prograrn (FSEIS)
. . . m Approach statement + 45 objectives
Pﬂ' h Cy Ob]ECtW'ES morganized around 9 ecosvstemn component

'goal statements'
mWorkplan developed June 2004

m Annual review of objectives and warkplan

[are Bware
1P staff 1
Implementation of Policy Prevent QOverfishing
m Objectives fall in one of 4 categories etfectEs)
mactions under consideration S~ m Mechanisms for target vs non-target
mactions not yet initiatedron hold species management [ & -

mapply to all management decisions »
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Promote Sustainable Fisheries
and Communities

4 ohleclvess

m [principles by which to make decisions: farness,
stability, zafety, NS1)

Manage Incidental Catch and

Reduce Bycatch and Waste
i@ cbfecties)

m Fesearch on non-target species
population estimates

m [ncentive programs and technigues
to reduce bycatch I
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Preserve Food Web

il obfecties

m [ndices for ecosystem health

m Account for uncerainty and ecosystem
considerations in ABC s

Avoid Impacts to Seabirds and

Marine Mammals
atecthes

= Feview marine mammal and fishery
interactions




Reduce and Avoid Impacts to
Habitat

i3 olfecthes

m Review efficacy of existing V. y
habkitat protection measures "f \

m Research on haseline hahitatmapping

m Folicy, goals, criteria for
MPAs and implement as
appropriate

Promote Equitable and Efficient

Use of Fishery Resources
vl olfe ot

m |nitiate rights-hased 1
manadement programs and
periodically evaluate their
efficacy

Increase Alaska Native

Consultation
i3 ot

m Local and traditional knowdedge

Improve Data Quality,
Monitoring, and Enforcement
g i (1o LA

m Encourage development of an ecosystem
rmanitaring prograrm
m Enhance ulility of observer data

m [ncrease econamic data
reporting reguirements

m [mprove techinology for
rmonitaringfenforcerment




Council Workplan
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Appendix 3. Oral presentation by Pat Livingston.

Ecosystem Processes

BEOSYSTEN DEFINTESH CEBRJIECTIVES FoOR BOOSYSTEM

- Populstions and PROTECTECH
cormmurities of = Maintain Fredstorfprey
irteracting organi=ms relationzships
and physica « Maintain Energyfow
environment with balance
character Stlﬂtmg !iC = Maintzin Habitat and
structure and matenal Diversty

[energy]cycles

Objectives for Ecosystem Protection:

* Mamtain predator prey relationships
¥pelagicforage availability
S=patialternpord conc. of fisheryinmpYct on forage fish
%rermoval s of top predators
*introduction of non-native species

| CLIMATE and FISHING
* Mamtain {Iiuersiﬂ"__—__-

Sepecies diversity
Hunctional (trophic, stroctord habitht ] diversity
¥genetic diversity

* Mamtain energy flow and balance
¥hurnan-induced energy redirection
¥=ystern impacts sttn botable to enengy remova
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Ecosystem Measures and Influences I

v
1’ ke w o .
ILINEETICRS LISy

I rosaslen
millem iy

LT e
I'ools

@ Transide

Leadbuck

B Alcer Mandgement

Ecosystem Impacts Assessment Framework:
Objectives, sub-chjectives, ecosystermn indicators

OB ECTIVE: MAINTAIN PREDATCOR PREY RELATICHSHIPS
§UBCEJBCTIVEL: Sustaln top predator populations

THRES HOLD: Catoh kel chilgh #nougli o oau s dis bloma s ofans
armors Tp levd predator cpaolss o il bslow minlmum

blalagloally asosprble Imit:

MONCAT S
*  PFopulaton sBucoTop predator cpaok s

= Eygatoh ls vl of mncdyve op predatrs iatlaok populaden
& cAmate o (chark g, bird &)

= Trophls 1&wel oftis catoh




Effects Analysis

Ok peeirw

Cub sk pecis

Girmdievncs Threhis

Indemesr:

Effects Analysis (cont. )
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Effects Analysis (cont.)

I MANAGEMENT INDICATORS

2 l; E'\




ECOSYSTEM STATUS INDICATORS
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Objectives for Ecosystem Protection:

* Mantain predator ey relationships
¥pelagicforage availability
¥spatialternpord conc. of fisheryinmpycet onforagefish
Frermoval s of top predstors
#introduction of non-native species

CLIMATE and FISHING
* Martain {Ii-.rersi@"____-

F=species diversity
¥unctional [frophic, struchara habitht ] diversity
¥genetic diversity

* Mamtain energy flow and halance
¥*hurnan-induced energy redirection
zystern irnpacts sttibotable o enerngy remova




Appendix 4. Oral presentation by Jim Overland.
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Appendix 5. Oral presentation by Gunnar Knapp.

SOCHOECONOMIC OBMCTIVES AND INDICATORS
FOR ECOSYATEM-BASED FISHERY MANAGCFMENT

Bering Sea Ecosystem lndicators Work shop
Marine Scknce in Ala ska 2006 Sympos ium
Anchoradge, Alaska
January 25, 2006

Guanar Knapp
Prolessor of Economics

Institute of Social and Economic Reseanch
Unbversity of Alaska Anchoradge
S07-THE-TTIT
GuanarKnapptaaa.alaskacdu

Dot lime

. A simple conc ecptusl fromework

2. Challenges in developing sociccconomic ohjectives
and indicators for ccosystem-based fishory
ILEnms g nt

X, What are our current sociosconomic obhjectives and

4. Recom mendations

indicators for coosystem-based fishory managoment?
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What | mean by “objectives™ and “indi cotors®
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1. A simple conceptual framework

Z. Challenges in developing sociccconomic objectives
and indicators for coosystem-based fishory
IYLsms e nt

X, What are our current sociosconomic objectives and
indicators for coosystem-based fishery mana gement?

4. Recom mendations




Conc eptual Framework:
The Coosystem and the “Human System™
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Analogics boetween the CCOSYSTEM and the HUMAN
SYSTLM

Doth systems are very comples

Interactions betwesn different parts of both systems
cocur on widely varying geographic and time scales
Both systems are contineously changing--on many
different time scales

Parts of the both systems are “stable™ and poarts are
“unstable®

Our understanding of both systems is very limited
Owr ability to measure both systems is very limited
Our ability to control both systems is very limited

What is “good” for an individual is not necessarily
“good” for & group or for the system
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Potential porspectives on the relationship between the
ECOSYETEM ond the HUMAN SYSTEN

Regardless of your perspoctive:
The cocosystem affects the heman systoem.
The hum an system affects the ccosystem.

NAIWVE FISHERILS MANAGLHENT

Objective: Maximize bencfits to fishing industry
Objective: Keop stock at level which maximizes benefits to

fishimg industry

Fishimg Imdustry

T

Species catoch

I 1

Spocies Stock




NANWVE ECOSYETEM DASED FISHERICS MANAGLMINT LCOSYSTLM-BASLD FISHERICS HANAGLMENT
Objective: Maximize benefits to fishing industry Obiective: Maximize human benefits
Objective: Use ecosystem to makimize benefits to fishing o biective: LJISI'."L"I:I:;S stem to maximize human benefits
imdustry ! ’ ¥
Fishing Imdustry Fishing |ﬁﬂu5t£ Other parts
of human
f sypto
Spocies cote Spocies I::I‘tl:h_‘_\_“ I r
l T H"H Ot hicr parts l T H"‘-.h Ot hicr ports
of the of thc
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Butline Diclegical ohjectives may conflict with socicecconomic

ohjecctives.

1. A simple conceptual framework = Stock rebuilding vs. maintaining o fishery-de pendent
Z. Challenges in developing socioec onomic ohjectives community
and indicators for ccosystem-based fishery * Protecting “bycatch® species ve. valuable catches of

R HE TR el d target specics

I What are cur current scciocconomic ehjectives and
indicaters for coosystem-basced fishery management?
4. Recom mendstions
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Socic-cconomic objectives may conflict with each other

Cmployment conflicts with profitability

Some poeoples’ “costs™ are other peoples® liveli oo ds
CLffects of crab rationalization on fishing jobs
CHects of crab rationalization on fecl deaslers

Protecting current users sgainst effects of change v,
allowing the system to become stronger by changing

Junt an we hove a limited ability to control the
coosystem,
we have o limited ability to contrel the human system.

We may not be able to sustain all fishing commuenitics
We may not be able to make all fisheries or fishermen
coonomically successful
The human system-—and cur ability to achicve
seciecconomic ohjectives—is affected by many factors
beyond our control

Market forces

Political forces

Demographic o hsnge

Cultural chiangoe
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Cvery part of the fishery mansgement process is
inherently political.

Different groups have different intercsts

Allocation between different user groups

Consumers (cheaper prices) vi. producers |(higher

prices)

Commercial fishery participants vs. other
Difforent people hove different personol valees ob oot
what ohjectives arc important
The current generation hos different interests than
futwre generations

People hove an interest in infleencing the mansgem ent
process ot every level inany way they can—including
the definition of obhjectives and indicators

We don't have good dota to moeasure many objectives

People are difficult to measure
People don't like to be messered
Collecting dota costs moncy

We don't have a tradition of collecting seciocconomic
data for fisheries




Relationships within the homan system are not
mec essarily geegraphically adjasc ent

The people affected by fishories manzg eme nt
decisions do not necessarily live or work near those
fisheries

Hon-local fishermen and processing workers

Fisheries transpertation amd distribution

Fish cons wmers

Market effects are tronsmitted and cxperienc cd world-

wide

We do not agree as a secicty about where we should
draw the geegraphic lines about who matters and who
doosn't matter

Locally? Regiomally? Mationally? Globally?

Thiere is no cleasr notionsl consens us on Soc] GEc onomic
chjectives for fisheries management—or the relative
importance of diff crent ohjectives.

The national standards of the Magnuson-Stevens Act
provide a start ot defining some ohjectives

The Alaska Groundfish Fisheries Final Programmatic
Supplem ental Crvirenmental Impact Statement |June
2004) takes us futher towards defining secieocconomic
chjcctives—but docsn't provide a clear guide for some
of the most difficult seciccconemic choices we face
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and indicators for ccosystem-based fishery
IEma e nt

. What are cur current secieccenemic objectives and

indicators for ccosystem-based fishery mangement?
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Sociceconomic ehjectives implicit in the Mognuson-
Stevens Act National Standards

Fair and cguitable allecation of fishing privileges

Consider efficiency in the utilization of fishery
resources

Minimize costs and aveid unnecoessary du plication.

Crcourange sustained participation of fishing
COMmImL mities

Minimize adverse coonemic impacts on fishing
oL it s

Promote sofety of heman life ot sca

Mo discrimination betweesn residents of different
Stotes

Ho cxcessive shares of fishing privileges

Ho messere shall have cconemic allec ation as its sole
P RO,




Sociccconomic chjoctives in the Groundfish SCIS . . .

To meet the goals of fhvs overall manage ment approach,
the NEERIC amd NDAA Fsheries will wse the PECIR o= o
plarerivny documernt. To help focus its comsideration of
potemtial managom emt measures, i ol wse the followimg
offectives g5 quidoposts fo be re-cvaluated as
amondments fo the FRIF are considered over the life of
the PELCIE,

Sociccconomic chjectives in the Groundfish SCIS .. .

Fra maik Efadable anid ENicienl Pos ol Fizhary R soarsen

3. Frovide economic and community stability 1o harese sting and
prodEssing Sectors through fair allocation of fishery
T

32. Maintain LLP program and modidly as aecessary, and Turthaes
decrease exXoess fishing capacity and overcapitalization by
eliminating lateat leences and extending program s Such as
FeL] vunity orf fightsbased management bo some of all
groundlizh feherie 5.

33, Frovide for adapthve management by periodically evaluating
the eflectiveness of rationalization programs and the
dallocation of acoess rights based on peormancé.

34, Dz lop management measures that, when practicablhe,
consier the eflicient use of fishery resources taking into
account the interest of harvesber s, proCessors, and
cammunities.
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Sociecconemic chjectives in the Groundfish SCIS . . .

Fromoit SeEsismable Fizheries smill o e b

G, Promole conservaltion while providing tor aoptimum viekld ia
Lerms of providing the greatest overall benelil 1o the nation
wiith particular reference to food produciion, and sustainagble
DoporhunUe=Tor recreallonal, =l e nee and Comme sl

Tizhing participants and Pishing commun ities.

T Fromdte managemenl meEasunes that, while meeting
conservation objectives, are also dosigned to avokd

sijnilicant discuption of existing social and econdmic
bl b S .

8. Fromote fair and equitable allocation of Mentibed available
FESOURCES in a manner Such that no particular seotor, group
oF entity acguines an excessive share of the privileges.

4. Promoie increased salety at sea.

Selective Groundfish SCIS objectives

* Provide cconomic and community stability to
harvesting and processing sectors throegh fair
allocation of fishery resources.

How do you measure what is “fair"F

* Develop mansgement measeres that, when
practicable, consider the efficient use of fishery
resources taking into account the interest of
harvesters, processors, and communities.

How do you measure “the imtorests of communitios"
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We should not pretend that inherently political cheoices
including choosing socieconomic obj ectives for fisherics-
-can b made “scientifically™

= Scientists should carcfully drow the line between thcir
scientific expertise and their peolitical valee jedgments

Scientists con tell us the implicotions of owr
management choicos

Scientists canmot tell us what choices are best
Whien they attempt to do so they risk their
credibility as scientists

* LCoonomists do net hove a “cerrect™ answer about whist

our scciccconomic obhjectives should be

Coomomists tend to belicve in“offi cicncy™ and
“maximizing met valee®
Cfficicncy and maximizing net value don't not
mec essarily trump other socio-cconomic objectives
[for exampl e, fairmess)
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Sociccconomic objectives and indicators are important.

Cven thowgh it's difficult, we really should try to think
carcfully about and define—as best pessible —what are
ohjectives are and what indicators we con use to
measure how well we are doing.

Cven though it's difficult, we should try to collect
useful data for these indi cators.

Whiat really matters—more than objectives and
indicators—are the institutions which establish the
chjectives, interpret the indicators, and make the
miama gement decisions.

= We neod institutions which hove the ability to make

difficult decisions about seciccconomic tradeoffs
Based on good information and analysis
Im a timely way
Cost-effectively
Fairly
Constitutionally and legally




