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PHOJECE Opjectives

T Repeten th frent understanding

EIC
PINECESYSIEm Jr'EIJ cators in the BS/AI
-

NEVAlUate pres and cons of existing
NANCALGIS

) ladentiiyn e( toward developing
and/or validating indicators and
evaluating their performance

Describe how Indicators can best be
used as a tool for resource managers
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Address challenges of
developing indicators and
evaluating their utility
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PICES SPECIAL PUBLICATION

Marine Ecosystems
of the North Pacific

=

North Pacific Ecosystem
Ecosystem Status Considerations Chapter

Report (PICES) (NPEMC)




HECINCOIMPOnERts (continued)

Sl VESHEAIEN I E-SY/Stem
MEMEEBIOUIES 1oI
Inieliezite)fs oi Structule
CHANGES
dentifysextistep:

vallldatinginadicators

PErformance

Improving monitoring

system

Integration into
predictive models




IEENVenENECoSsy Sstems of Alaska
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r\oomrn I to Management

ANgEREcpItically specified and

02
6NV E pmcess_gv Aich:

Rt ecosystem
uncertainties,

C orurleb multiple external influences,
andiy ™ -
strives tMIance diverse societal
objectives.

NOAA'’s Ecosystems Principles Advisory
Panel (1999)

w




EEOSYSIENMFSENVICES

feceive from ecosystems
—

Provisioning Regulating

Food, fiber, etc. Climate, disease, etc.
Cultural Suppoerting
Tourism, aesthetics, Nutrient cycling,
education, etc. primary prod., etc.




VIEKIREEEANM Operational
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Al Example

cliciri=lavel Polievs&ozll:

O Vainteiiecosystem structure and function E88

Brozd Dylecilve ior &S haﬂ l
ViamemNprecaterspwithin ecologically viable levels
OPEE OISOV ESE

 Maintamigthe spawning biomass of predators (e.g.,
sha KS, codyan cl ke ibut)%:t 235% of unfished levels
while banning|the harvest of forage species (e.qg.,

capelin, eulachon, sand lance) to maintain natural
fluctuations in prey abundance

Indicator and Performance Measure:

Biomass estimates of predators (indicator) relative to
estimates of unfished biomass (performance measure)




RelcateitandrPerformance Measures

Indicator

Performance
measures

Indicator

eference point (M
V

Reference point (limit)




CUINERNINECOSYSTemM
considerations 1n Fisheries
l\/lrlm zlef<ing ant in the Eastern

ering Sea




. BSIA \4’ WElrSpPEciiications

;anWh fisheries
cons ercatehl levels for harvested species

Fishing

mortality
rate (F)

B MSY

Biomass (B)




ESAErBundish Catch Specifications

=

BS/Al Groundfish Biomass and Harvest Limits, 1992-2005
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Selliia@onservation:

Eifort Comitrols
mtanons,

for pollock

Closed A ;easiﬁk*
~381,000 nm#closed to

trawling to protect
habitat, ~60,000 nm?2 for

Steller sea lions




Year-round Closures in the North Pacific

Newly Adopted Closures
for Essential Fish Habitat Conservation

AE. Seamounts Marine Reserve
- GOA Slope Habitar Consarvation Area
I 2 Coral Gardens Marine Reserves
- Priminca Coral Marine Reserve

Bowers Ridge Habitat \
Conservation Zone Pribilof Habitat
Canservation *
Area
[ |
- L .
- ".4.\_

Aleutian Is
Coral Gardens
Marine Reserves

Aleutian |slands Habitat
Conservation Area

-y
Py oy
o

Red King Crab_} A
Savings Area ¥

- Statewater closure to
. non-pelagic trawling

Mearshore Bristol Bay
Cleosure Area

. A
.
PO 02
o .
Primnoa ‘
Caral Marine

¥ 8 Reserves

Kodiak King Crab
Protection Zones

; E
Snu:heast;la:ka

Trawl| Clasure

Sitka Pinnacle

Reserve




VienegEmenoeiBycatch and Discards

SVvVCca G
y _)/’—““mjb Discard Rates of Alaska Groundfish
_f, f ¢ r Q) fllo)fie d

- opP
p -3? ToT, f]a_]]pv b
1@ el r]ng? s
such as reqiiired

streamer lines to
avold seabirds

Full retention for
pollock and cod

95 99




NOFOVEIFISIINGNIL
004

Sea otter
Steller sea lion

Northern fur seal
Spectacled & Steller’s eiders

=



SOREISISAOIECLIVES for the Bering Sea

High-level Policy Goals

-

Broad Objective for Fishery
L N

Priority Issues

AR
Operational Objectives

Indicators and Performance Measures

Monitoring Review.
and Performance Evaluation



SREIICY Statement

o LIV UEICTOLS and responsible
ISHENES Menagement practices, based
IIFSEUNGCSCIENtIiic research and
analy/sisspreactively rather than
reactivellys to ensure the sustainability
of fishEery ESCc ur.c@ and associated
ecosystems for the benefit of future, as
well as current generations.



NREVIEE Broac Ohjectives

_ provieessoune’ ¢ rvation of the living
MENNENESOUICES;

S previde socially and economically viable
fiSheressior therwell-being of fishing
C cmrf._wm JEST
“minimiizertiman-caused threats to
protected species;

maintain a healthy marine resource
habitat; and

Incorporate ecosystem-based
considerations into management decisions



NIEEIVIGESNEOTILY/ servation Issues
xelfplEsreip@perational
gjecilvas cigel ndicators

-

) Prevent overfishing
O EIEWBNIEINON [ECTIVE a‘maintain harvest
rates bg]g\/\i_/"['ngge defined to be overfishing,

-
'WOEL

icaipif= estimated annual fishing

&

landings + discards + bycatch
biomass estimate

Indicator =



NIEEIVICESNEIOTILY/ servation Issues

WithRE@InplESTela@perational
P ecuyEsand Indicators

- )

_.,""-_"'-'_"- x
iﬁ“#

® Prasarve fgeel\vyyee

OpEEpEINObjectve — do not “fish down the
foed WERF IOy maintaining trophic level within
3.3to 3.7 (mean 3.6) over 1954-1976

' Indicater —mean trophic level of the catch
P

- ©®




Fendmgssendsirophic Level of Catch

-

N

H
®

Landings (Millions mt)

O
o1

Trophic Level of Catch

Landings (r

— Trophic Level of Catch

0.0
1950 1960 1970 1980 1990 2000

Year



J\JPfJ\/JC’s Hrmmrl 0] servatlon Issues
WA ECEL '

Ooje ji] /e:, el Jd. dejr

4

. Managelneic
anad waste

 Queraiorizl @efs
L 40% from levels estimated
- during -}997

Indicator — estimated discards as a
percentage of total groundfish catch




seneibiscard Rate for Groundfish
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NiZI=lV @GESPPIREHEY. Conservation Issues
WIChREXEI9I ESFO); @hcrational [fFErs
91| ECHVES ?lnrl.mrlj ators

D AVEIENITPECES 1O 395_511 and marine | =@~
mieinEs - . -

N OREENbNE OBective — reduce total seabird
gy catchronrlongline vessels by 30% from
levels during 1995-1998

Indicator — estimated seabird bycatch based
on counts on vessels with observers
extrapolated to the total longline fleet

i




BEIANBCNUlINENSEabird €atch and Catch Rate

Bycatch
Bycatch Rate

1993 1995 1997 1999 2001 2003
Year

i 0.16
0.14

0.12

0.1

0.08

0.06

0.04

Bird Bycatch

0.02
0

Birds per 1,000 hooks



NPEVIESIRIionty €onservation Issues
WiNEEInPIEST eI Operational £
gllecuvestandilndicators i<

. RedUceanal averld rmpacts ‘tIo habitat [f=. eSS

& NOPEIEWEINEIFOR[ECHVE — reduce bottom
- habitatdisttrbance by 25% from the base
period, 1991-1998
ndl tor’&ﬁnual bottom trawl effort (days
fished)
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irawl Effort
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1990
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Year
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SEmeRrevieus Comments

-k
e —

ISHNEYACHIE 2.d., Sea ice may become
* 'fr e BS, bt remain useful in Arctic

prmamtam the mean but eliminate variance.
Vaiance matters most?

e functichallc Mjr” uch as winter spawners vs.
summel SPIRVVIENS, Or dlﬂierent feeding guilds, etc.

Use species that we don’t interact with directly —
e.g., walrus in tﬁ‘e BS that feed on clams. Use these
for comparison to those we do affect.

Use indicators that are useful in degraded systems
Focus on indicators relevant to management
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considerations report
Cecosystem status report
ﬂ

LONWOIKSIIO: synthesis and
OHJOJQ/H/ 5
OVeIewW el ecosystem indicators relative to
guidelines and géabional objectives
Use of indicators in other regions and
suggestions for the North Pacific

Status of the eastern Bering Sea
Report on change detection algorithms
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e"o IjgJoLs: rljs US: ijectlveS and use of
Calersimie Nort cific

rrouo EPOILS

re
el

e l\/la'tchmg 1] dlgglrou to objectives
f |t0,hosystem structural change
f etwa'ks validating indicators

North Pacific Research Board perspective
Review and discuss contributed indicator list



RO ELOINEAILICT P anTs

N COneHSReWAl operational objectives
NURECOSY/SIE ndicators

CNViEgegeiemass levels or maintain natural
Velflelolny/ 7 -

) Are diirectionall action morlﬁappropriate —e.g.,

[EQUEENmortality, ete

Wnat imaicarors armlast appropriate for

" identified operational objectives?

Best ways to monitor structural change
Multivariate statistical analysis

Ecological approaches - e.g., based functional
groups of species

Monitor changes in ecological processes or rates
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0
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Q
=
o
2
@
=
=2
@
X
=
<

PJelizl )2l 0)S) amrl noxr |tor-|.ng networks
WhatWwarables or indicators are missing?
VW ay/SFEONIINC V.Qﬂ?hermen and others?

How'tier communicate results
How to involve stakeholders?

How to Incorporate social and economic
considerations?

Lessons from other regions?
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