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Ur) rJ I the overarchlng ebjective of
sonservation of species and habitat, EBM
IS the Implementation: of defined

"-*e PJectives related to monitoring and

—'
—
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| m—

;"- = malntalnlng ecosystem features:
diodiversity,
productivity, and the

bhysical and chemical properties of the
ecosystem.
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Ganada enactedthe-Gecars Actin 1997, which
OIJFJJr d A hew appreachi ter managing oceans
efiche Heir resources based on the premises that:

B nEimuss be managed as a collaborative effort
nonast all stakeholders that use the oceans, and

‘-hew eRagement tools and approaches are required.

s This Act has changed the legislative basis for
Ocean management and managers are now
reguired to consider the impacts of all human
activities on Canada’s ecosystems in marine
resource management plans.
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SENCONSEAUENCENOIENE Oea/ISVAGEASINEE 907, therehave been
cRIRBERGINNLEHVESItIreUgWHICANCanadarsiapproach torEBMIS
BEGIINING to EMErge:

L

SO
=RR1998) a pilot IM! project was established in DFO’s Maritimes Region to

ligeilitate EBMfon the Eastern Scotian Shelf (ESSIM), with a Strategic Planning
S raimeworik recently produced.

o

-

e .-'—-‘fT_IE’ZOOO, DFO’s Pacific Region initiated a pilot IM Eroject on the Central Coast

e (EEIMY Wil in 2004 was expanded to include the North Coast - Pacific North

=== (Coast:IM area (PNCIMA).
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-— In 2002, the Canada Oceans Strategy was published, a key element of it being a
~— nationally: co-ordinated Integrated Management (IM) program.

In support of the IM ?rogram, Fisheries and Oceans Canada (DFO) has
established a national coordinating body, termed the Working Group on
Ecosystem Objectives (WGEO?, to facilitate the development of best practices
for IM ?nd to oversee regional pilot projects designed to test implementation of
concepts.
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Ecoregions

{777 1 - Southem Pacific Shelf
71 2- Northem Pacific Shelf

[T 3 - Stait of Georgia

Offshore and Subdivisions
4a.[ | Transition

4b.[ 7] Alacka Gyre

4c. ﬁ California Current

(boundaries fluctuate over time)

Canadian Exclusive
Economic Zone (EEZ)
—-— 200nm Limit

Notee Ecoregions extend beyond
ks
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Pationale forlgteeeiidefEsElgerient (M)

SVElEnninG| reguires  thaticlear objectives are set, and
for ee yStemi-based -Iannn that ecosystem-level

Opjactiyes clfa agiz|p)ls . Under sL AN ODIECLIVES=

Dzl SEEF TAMEWOrK for: ocean management, all Industries
yRaeuVIGESIWIthin an' area would accept and work within
2l frelr JIEWOrk of common objectives to conserve

Calnl adals ecosystems.

,).f June 2000, DFO’s National Policy Committee (NPC)

: *_—con5|dered a framework for setting ecosystem

= — objectives for integrated fisheries and oceans
management. This framework proposed that a suite of
objectives, indicators and associated reference points be
developed for the maintenance of biodiversity,
productivity and water quality within ecosystems of
concern.

¢ Health and performance indicators are both needed




Mrmr ement goals’ ‘Need to be con5|dered at
ELIIRIE CONCEPIUIRaRE CPEratIGnINEVE:

— (“or EP Ll OPJECHVESTaE StateaNnIpDIoad, GENEral
IS INtended te be understandable by 3 dgeneral
ar dience, and they tend to be valid for long time
IPENBES) IL€., are often government policy statements
= —,g Maintain productivity,).

— .o- .
s
e
. " -

e Operatlonal objectives are the strategies by which

‘f?“"’—, —conceptial objectives are actually implemented, i.e.,

== are measurable interpretations of conceptual
objectives. In Canada, an operational objective is
defined to consist of a verb (e.g., maintain), a
specific measurable indicator (e.g., biomass), and a
reference point (e.g., 50,000 t), thus allowing an
action statement for management (e.g., maintain
biomass of a given forage species greater than
50,000 t biomass).




bonceptual obJect|ves HEEMS LEENLRPECKEEIRLO
“tree” of coricagitizl] sUd=corngdrenits, Wikt eireiienline

'ro Whetever [evellisi considered necessary through a
rlermaa part|C|patory and OPEen ProCcess.
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cklng [IVOIVES considering eachi conceptuall sub-

== cof ponent level andl determining whether or not a final
Pl ctional objective can be stated at that level. In

~*——-~'o‘ther Words, can a measurable indicator and reference
== point be associated with that sub- -objective? This
reguires an understanding of the knowledge and
information that is available at different points in the
Unpacking process upon which indicators and reference
points can be based. If information at a particular level
IS deemed suitable, then the unpacking process can
stop there and an operatlonal objective associated with
that conceptual objective can be defined.
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objectives

What We Desire
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Maintain
Productivity Consists of a
{ Trophic Verb, Indicator
Transfers and Reference
{ Forage Point
Species e.g.,Maintain
{ Target Biomass of age
Escapement 3 herring >
{ (Maintain) 50,000 t
Biomass

What We Can

Measure

Abundance of
age 3 herring




pitzitaUrleElaiinie) GErmole
m-level PoIicy Objective (e.g. mainMonents)

Next level of specificity: Biodiversity Conservation
Objective (e.g. maintain habitat structure and
complexity within bounds of natural variability)

Next level of specificity: Habitat Conservation
Objective (e.g. maintain critical rare and sensitive
habitats)

Operational Habitat Objective: Relate to
Indicators, Ref. Points (e.g. maintain 100% of
eelgrass habitat undisturbed)
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ConcegiLl obgectlves-«-f"“ -

The ”t'maagement decisions come from
sonsideration of the interrelationships between
qur Tal 5PCIal, econemic and ecosystem

r) G ety Communlty iInvolvement and buy-in
S ”ost likely with the inclusion of social and

c @NOMIC Indicators. However, there is as yet

== 10 consensus in Canada for conceptual

=3 ’obJectlves in all four of the above dimensions;
~— consensus to date within DFO has only been

réached for conceptual objectives in the
environmental dimension.




B NeoNGECEVE enough components, (ecosystems,

- _-,’ £ .

PEGIESAIOPUIANONS, ELC.) SO as to maintainithe

= erconserve each component of the ecosystem so
= (At It can play its historical role in the foodweb (i.e.,

~  not cause any component of the ecosystem to be

dltered to such an extent that it ceases to play its
identified historical role in a higher order component)

— to conserve the physical and chemical properties of
the ecosystem
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sMEIC and s ional Dlmeaégﬁﬁf(fmg.—-

_—

S
e |
*Sector Valuation *Management approach
»Economic Costs / Benefits »Degree to which

»Employment international, national,
regional & local
*Sector Resilience requirements /
» Economic self-reliance responsibilities met
»Pace of development » Decision-making e.g.
collaborative, inclusive,
transparent
ﬁ-gtewardshlp » Adaptability

M._""%Comphance »Responsiveness
~ »Safety & security

- * Acceptability of management
approach e.g. co-management
»Benefit for administrative
cost

* Achievement of management
approach
» Sufficiency of Institutional
resources e.g. Commitment
» Compliance with system




Téference points must be considered in decision
~  making.

:E? 'EBM many’ indicators and associated

e Alternatives to traditional assessment
frameworks need to be developed until our
state of our knowledge improves.




Assessment Szl W,Qﬁk‘v _
erlstlcs ———

= ;'— as teserrelated to Tradltlonal and' LLocal Ecological
~—  Khowledge (TEK and LEK),

= jRvolve dependence on a suite of indicators, rather
than just a few, and so would be more likely to
detect degradation of the ecosystem.

— tend to be conceptually simple, easy to teach,
potentially’ inexpensive, and easy to communicate.




1981) and fishery

. -j ‘.';';" (
ESiGUISLIONS (Caddy 1999, Halliday et al. 2001).
- C ters also exist.

~— — The IBI rates broadly-occurring indicators on a
Simple numerical scale (e.g. 1, 3 5) in comparison to
Valties observed in reference areas.

— The TLA rates indicators as good (green),
satisfactory (yellow) or bad (red) through an expert
opinion; (Delphic) process.




ZIR I GCEOISEIE most gEleyart™
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o Geography-passd (e endNRalSthy Sector
EEEEl e RErgretRaishing) (ESSIM) werkshops
HEVEEERIconVENEd to suggest appropriate; operational
mewﬁm

,_I 2550113 Iziiigel

rezle discipline-based participation is essential to avoid
potentlal bias by discipline.

= am on-going dialogue between managers and scientists to
develop a common language and understanding of EBM is
needed; otherwise, a ‘cultural communications gap’ may form
that would impede progress towards IM.

— Objectives and indicators that might eventually be adopted
should be practical and pragmatic, repeatable, cost-effective,
and helpiul for management.
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J r W), broad eVerarching general goals for
ystem based management (EBM)
wg° aceepted:

— =the conservation of species and habitats,
_,;.«_- “including those other ecosystem components

= that may not be utilized directly by humans
— (envirommental dimension) and

— the sustainability of human usage of
environmental resources (human dimension)
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SRYIsElission, at the Dunsmuir Workshop fieclSed s
PG ECtives undemthe second, CORsErvation,
gEzislnitial conceptual obJectlves relating to
JJOFJJ\/”'“'\ productvity aneE tRErpIIySIcal and™
criggllez] propertles of the ecosystem were
rJevJ

= BICONSENRVE enough components (ecosystems,
B SpPEcies), populations, etc.) so as to maintain the
m‘ -_-natural resilience of the ecosystem

=
—‘.-_:g-

— == — {0 conserve each component of the ecosystem so

= ~ that'it can play its historic role in the foodweb (i.e.,
not cause any component of the ecosystem to be
altered to such an extent that it ceases to play its
historical role in a higher order component)

— to conserve the physical and chemical properties of
the ecosystem
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SRINENIISE conceptual objecti\TE'ﬁ'%"EBe
OHO/ NG NEStedlcompPpenEnts:

ro Taintain communities within bounds of
el variability

mamtaln species within bounds of natural

= arlablllty

== to maintain populations within bounds of
= natural variability
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2T 'r Second conceptual ebjective relates

ORE NG CHYIBAGIRERErECOSYStEmWItH

JESIEH componentsi being:

rmalntaln prHmary production within: historic
oLinds of natural variability

= fo Maintain trophic structure so that
;_“ = individual species/stage can play their
~ historical role in the foodweb

— to maintain mean generation times of
populations within bounds of natural
variability




Sthird conservatlon obJectlve IS
‘n"rerCfc o saiegiarad e nvsical ancd ™
Spicall stritictures within which the

P5ystem resides, with nested

=C _ponents belng
: — to conserve critical landscape and

-

= 'Y

= bottomscape features

~ —to conserve water column properties
— to conserve water quality

— to conserve biota quality
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SRIIE -fé lowingr advice is NOT advised as best
r)mr* Vet —and can't be advised as such until
Peintsihave been tested and we know what
REAL practice makes of them. But they are the

& Consensus output of an expert meeting, and the
§~ pest we could do with the information and
~ expertise available (which was pretty high

-~ guality), in the timeframe in which we had to

WOrk.

® [his workshop is the first evaluation of their
utility.
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SRViEn setting EOsfand refierence points, o
sOnsIder data and! information from periods

v_ﬁ ien), With current knowledge, the
c_:osystem would be considered healthy.

: EX|st|ng data time series may limit artificially

—
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—What we perceive are the natural state or
- bounds of natural variation

¢ Management actions intended to achieve
individual ecosystem objectives need to be
evaluated by managers with regard to the
Impacts of those actions on other ecosystem
properties
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BE cumulative effects off multiple activitiesyWiicH]
ficy oW e SIMplyAadditiVe; need-tdﬁgégn?si‘é\l’erea

itsetting EOs and infdevelopment management
HIEESUNESHOACHIEVETHENT -

R =

_‘;hen setting EOsiintended to address perceived

J 5

S problems, it is important to consider root causes,

- -
—

and not just symptoms.

e

= [Ecosystems can show large, fairly abrupt, and
sometimes unwelcome changes that are difficult to
foresee. Monitoring needs to be vigilant for signs
of such changes. Management needs to keep the
risk of such changes in mind when setting and
pursuing EOs, and be able to respond rapidly to
signs of such changes.
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s The dependence of ieproductive potential (fecundity,
mg"rl."'\ WIEEVER) PO a NI EEE ST OMNIE CORSIHEred, Mot just
NaUEsStricturerofrthe population'alone
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"‘;-’ -;|fferent|ate “Variability” from trend

= Geek cross-correlations of variation among species, and
~between species and both anthropogenic and environmental
- forcers.

Consider best sources of information on lower frequency (i.e
longer. time period) components of variation. Try to keep
variability within the bounds of the current regime. If the
regime changes, EOs should also guide management to
respond swiftly to signs of regime change.

Sampling has to be representative in space of the expected
variation, and will usually be best considered on scales of 10’s

of km or larger.
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=Nisterusually likelyite be a; source of spedﬁciepﬁa't'ignal
fienagement objectivest =

—_—

Y Histori

= expected te be a basis for operational objectives in most
;—’ sliimstances

e, SO

— —

—Much ielevant data may be absent

— Ensure that important fodder species (mid-trophic-level species
used intensively by top predators when the fodder species is
~~ abundant) are not reduced below historically average values

— EOs should not knowingly guide management to allow actions
that substantially alter the ratio of different trophic levels in the
food web or size classes in the size composition of the web

— Guidelines should be applied on spatial scales large enough that
population dynamics processes are likely to dominate over
extrinsic factors such as migration.
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B\(though resmen‘?@f ecosystems IS Very
mportant Jtisunpiiunder direct managenment
conigelf=lle not difectly"meastirable, although
I 1rect easures do exist. Resmence
giegsures are thus not recommended as

~-:-; methmg to be captured directly in

— écosystem objectives

— Structural habitat features may be usefully
addressed in EOs, without having to
demonstrate they serve an important
biological function
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SVhere biological functions off structural habiat

ieattirestare known,, thoseishouldbergiven™
prominence in settlng—EOs

AWl froes) cozseall dnfltanieas, e 19 L)l (to be
IEIPIINONaNadeEMERt torSet EOsIWIth iegard to

' r) rtliibations of naturall characteristics of the water

‘1umn

_ way lrorm coastal influences, introduction; of;
*';forelgn materials, forces, and energies (including
= ' = Hoejse) to the water column may be addressed
== Usefully by EOs to the extent that the introduced
materials, forces, or energies pose a risk of
detrimental effects on the ecosystems

In areas where coastal influences on water column

or seabed properties are expected to be prominent,
EOs can and should address the likely impacts and

important habitat features.
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IREsettiing EOs for the physical and chemicallias
r)f( PENLIES, Or pathegen levels, of w.aterﬂﬂ" ality or
Slgstriates; levels of—aéleterlous erbieraccumulating

SUbsEnGEskaTIEYADECOTIE

AuEESSEd expllcitly.

I ifedaition tor EOS for contaminant (defined broadly,
-rc nclde /nter alia endocrine disruptors, pathogens)
NEVElS in the water column, separate EOs can be set

.

e f(')r levels of these substances in the tissues of
= -’* ‘j“" Organisms, which would reflect concerns for human

consumption or for accumulation in the food chain.

— These EOs can be set without necessarily
demonstrating deleterious population-level impacts
of the substances on ecosystem components.
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: =t IS necessary*to have a cleasand
OSISLERtrAEscription of the,commUuinitysatrarscale ——
SPEC [HEfior WhIChIthENE@NS Expected torprovide
BIOLECHORIOBERETtS,  anelalse ds well at largerand

erJJ" S 3’”6”"'\- T 2a0)]0)6|] W

— E @S are most relevant for properties under direct
f anagement controlfand that cani be easily: measured.

— j01thelextent that species exist and can be identified that are
alagnostlc of important community properties or are
- _,.senS|t|ve to perturbations of those properties, then the
= striictural aspects of such communities are often best
~ addressed through setting EOs for those species.

10 the extent that spatial patterns exist and can be identified
that are diagnostic of important community properties or are
sensitive to perturbations of those properties, then the
structural aspects of such communities are often best
addressed through setting EOs that preserve the spatial
patterni of the community, and particularly address preventing
fragmentation
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Nillicre may be some utility for ;éjnféhdeg——
—prevent maJoT-changes in| the relative
BN Eance e disthbutien 6l comnIUmI
GOMPONENtS, If It can be ensured' that the
_.me can be clearly linked to management
- C ctlons With known consequences.

= ,-It IS particularly important to coordinate the
= Setting of EOs for communities with the
settlng of EOs for trophic structure.
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— - I?itimate to set EOs for all typesi of marine SPECIESH =
egalialess of theircommercialvalue, wSARA es Warrant™
Special attention. |

SViien particular threatsiare  KNewWn or expected teOccUr Inian
e OIMVRICHNEOSIEIENIEINERSE N SHERSOaI EMOISEHEDS
OIRtIEISPECIES MOSVUINErAbIE ana sensitive to that threat.

=SEisegitimate; and semetimes necessary to set EOs for

Naiierent liie history stages off a species, or for particularly

NMpetant factors which contribute to a species’ life history,

ESlIChTasi migration routes or spawningi aggregations.

B Eyotic or invasive species are not covered by the intrinsic

= Value provision (1). Where the risk of detrimental impacts on
= fative species or communities is considered high, EOs to
— ~ Manage exotics aggressively to deter their establishment are

Warranted.

EOs that set a high standard of scientific understanding for
introductions and transfers are warranted.

I EOs are to be set for intentionally reducing a species’
abundance significantly, the evidence of serious and
widespread harm needs to be very strong, such as with
harmful algal blooms. In such cases there also needs to be a
good understanding of the consequence of the management
actions taken to achieve the EO.




Popul

| JV’ Jhere EXPErts identify’ population: structure below
:he level of the species (e.g. genetic strain), the
S Guidelines for Species apply at those units as well.

= Sjze; sex ratio, and possible age distribution within
~ a population are important, and where particular
threats to such properties are known or expected
to occur, they should be covered by EOs, ie.
additional to those EOs to do with abundance.
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Caveats raletlVartg TS Wori oo

'ele ant EOs: it therefore should not be
ZJS,:'B"%' ned that the approach being investigated

SIDEONG still evaluating approaches to determine

15 reglonal workshop will be the approach
aIIy Utilised in either the CMAs mentioned or
‘ *'—*jn ‘the LOMA within which these CMAs are
~ |ocated. CMAs, by definition of IM in the
= national operatlon framework, need
to be managed in harmony W|th objectives set
at the LOMA scale, just as LOMAs need
to be managed in harmony with objectives set
at the Ecoregion scale.




