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SiShery Management 101: fishery yields -

- Harvest N control fishing catch &
SO — sj'-- closures, seasonal closures, size
Bfeicatch limitations, number of angler

ICENS %" = prowde Incentives (catch shares)

.

_ Habitat We can identify, protect
and restore essential habitat

~ —EFH: MPAs [Marine Spatial Planning]

g _ Fishery managers can
also Increase the number of new young fish
(recruits) by stocking hatchery-reared fish
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» Stoe ,gy ancement release of cultured
of J"-""' 1S intoe wild populations to increase the
E IJ.,. fural supply of juveniles
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= ;L;:“Eestocklng release of cultured organisms into wild
~ populations to restore severely depleted spawning
biomass to a self-sustaining level

e Sea Ranching: release of cultured juveniles into the
ocean for harvest at a larger size (put-grow-take)

(Bell et al., 2008. Reviews in Fisheries Science, 16(1):1-9)
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}'-’f' e E nllghtenment and Policy Change

- Careful Approach for Putting Theory to Practice



o
——

e ProTise L

R

T
—

— —

ocirie) Sujit] ‘r-'rgr SSyReNeIseacoulds

IERININEANCETOSTTOmM OVEriSNING IS a
r)Jr),J]rlf JJ@* \that dates back at least to the 191
nur/ u 1en millions of marine fish eggs and
arvae Were released per year.

o

-l-i"—'_
P— —
-_._ 3
-E'_ -

‘“'»T he expectatlon has been that stocking would
" Increase yields in fisheries, aid in restoring
depleted, threatened and endangered species,
and provide partial mitigation for habitat loss.
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\Jrru,Jng StOCkinGUTIAGELSENSE . AS a1, .
SETYAIIANCGEMENTPOIICY,; 80'Years of

ockirie) r)re duced no evidence that fish stocks
el 'rsag Creased

-.""'" v

“ S Afte :nearly a century of stocking fish as the

“principal way to maintain fisheries, agencies
began 10 close marine hatcheries in the 1950’s
and use harvest management (control of catch

and fishing effort) and dismissed stocking.
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> Duririe) ihatea r)—\rrrr OfiS ra,, ROnalne..
acjuaculititeiggayielce only the ability to produce
2)gs aflel v* /yeung larvae — extremely
vulrigre lQJ"‘ ' ges to stock.

i

:-‘.
i
"

L'-—'

1C prJor to the 1970’s no method existed for
‘ﬂenﬁylng released hatchery organisms — there
" Was no marking or tagging technology that was
sufficient for the small sizes released.
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> Ng F\Jr' SEC ’Upon Tlerminology.
NG l‘s\ Ize poks on Stock Enhancement

| _f Eulc- icement Paradigm Only Recently
= | erged e.g. Hilborn; Walters; Lorenzen
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‘*#—SC'Ientlflc Method was Essentially Lacking in
- All Investigations Until 1970’s (salmon)

* Nothing Published on “Effectiveness” of
Stocking Marine Organisms, Until 1989




Enlicrie ment an EO|IC

,w mterest IN the potential of using stock
e“ﬁhancement restocking and sea ranching has
emerged, following a few “success stories” —
leading to a policy shift towards an ‘increase’ In
funding for stocking and research to evaluate it.
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PJJF eermrl Work to. Quantify Stocking Effects
J jprstad, Kristiansen and colleagues in Norway.
= r SUKAITIOL0; ; Kitada; Tanaka; Yamashita; colleagues In Japan
= _Smm-"" srand colleagues in the UK
= —Soirup: and colleagues in Denmark 1000

—_

_—_,--:_-;.% e‘II 1n Solomon Islands

e S’f'qner Willis; Smith; Kent; Blankenship & colleagues in US
- — Rimmer, Russell and colleagues in Australia
* Recent Approach

— Improved Experimental Design 20/0/0)s
— Comprehensive Assessment Efforts
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Spawnedby Lee Blankenship, artley, Dow-Ken't Ken Leber, Stan
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Vioberly, Terje.Svasand, KatsumiTisukamotc [and Rich Lincoln]).
> Stay Within Conisic e ' 2l 0 EMEN 21 an:
=I5 r)noru_.g@o for Enhancement
Sl akerStocking Plan that Fits with and Helps Achieve the Goals of
IENSISIETYAV anagement Plan and ldentify the Expectations
. _)l-‘VF‘lJ_rj'é Enhancement Strategy:
=8t Deflin e:Quantltatlve Measures of Success
== !%B eiGenetic Resource Mgmt. to Prevent Deleterious Effects
: ‘“Useﬁlsease and Health Management
—~ 4-6 ‘Consider Ecological, Biological, & Life-History Patterns
— ._—-'- —_7, Igentlfy Hatchery Fish & Assess Stocking Effects
- — 8. Use an Empirical Process to Define Optimal Release Strategies
— 9. |dentify Economic & Policy Guidelines
— 10. Use Adaptive Management

(* Blankenship & Leber, 1995. Am. Fish. Soc. Symposium 15:67-175)
PDF i1s online at www. StockEnhancement.org/science/publications.atmi
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RitnReisignificant drive towards fully integrating
SnnEnen ents INto fishery management
;rsuffpuyJ S & decisions

* M:ln\ her enhancement aspects have seen
3Jc antlal Incremental development

- — ---"'

'r ".--'

__:JG'W necessary to revise the ‘responsible
-~ _approach’ to account for the paradigm shift
- towards managing enhancements from a fishery

management perspective.

#* [he developments also provide the tools for
Implementing the shift



Reviews in Fisheries Science, 18(2):188-210, 2010
Copyright € Taylor and Francis Group, LLC
, ISSN: 1064-1262 print

DOI: 10.1080/10641262.2010.491564

Taylor & Francis
Tayice s Francii Laowp

Responsible Approach to Marine
Stock Enhancement: An Update

KAI LORENZEN,"** KENNETH M. LEBER,® and H. LEE BLANKENSHIP?

'Program in Fisheries and Aquatic Sciences, School of Forest Resources and Conservation, University of Florida, Gainesville,
Florida, USA

*Division of Biology, Imperial College London, Silwood Park, Ascot, UK

3Center for Fisheries Enhancement, Mote Marine Laboratory, Sarasota, Florida, USA

*Northwest Marine Technology, Shaw Island, Washington, USA

Marine stock enhancement is a set of management approaches involving the release of cultured organisms to enhance or
restore fisheries. Such practices, including sea ranching, stock enhancement, and restocking, are widespread, of variable
success, and often controversial. A set of principles aimed at promoting responsible development of restocking, stock
enhancement, and sea ranching has been proposed by Blankenship and Leber [American Fisheries Society Symposia 15:
167-175(1995)], and has gained widespread acceptance as the ‘Responsible Approach’. Fisheries science and management,
in general, and many aspecis of fisheries enhancement have developed rapidly since the responsible approach was first
Jormulated. Here we provide an update 1o the Responsible Approach in light of these developments. The updated approach
emphasizes the need for taking a broad and integrated view of the role of enhancements within fisheries management
systems; using a stakeholder participatory and scientifically informed, accountable planning process; and assessing the
potential contribution of enhancement and alternative or additional measures fo fisheries management goals early on in
the development or reform process. Progress in fisheries assessment methods applicable to enhancements and in fisheries
governance provides the means for practical implementation of the updated approach.

(Lorenzen, Leber, and Blankenship. 2010. Rev. Fish. Sci. 18(2):189-210)
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PISEHENIStock assessments & modeling are
NLEGral o) exploring the potential of stocking,
/t-'i: 9gifl are found lacking in most stock
r'f]flJﬁ ement efforts

_;,,,r h. 3 hshlng an institutional framework for
— enhancements is largely ignored

_ ¥IanIvement of stakeholders in planning and
- execution of stocking programs is key from the
start, but Is rarely an integral part

* Adaptive management is not well integrated into
enhancement plans
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mnitalfAppraisal & Go

Jng]_nr_,uf therole of enhancefnent withinthefishery system

Enejzle)s stziEioledsrs & e 2V o,) i f gjr eUsI accountablexdeci
(IOLESS a

OUENUatVvel) assess contrlbutlons of'enhancement to fisheries
anagementigoals/ comparewith harvest & habitat management

Drioriti4e zl) ﬂselect target species and stocks for enhancement
ASSESS gﬁc omic and social benefits and costs of enhancement

SICEWAIRESE fch & Trechnology Development & Pilot Studies

_)gfi; ,;n“hancement system designs suitable for the fishery and
SMmanagement objectives

= ,5;-_?::5 Velop appropriate aguaculture systems and rearing practices
__ §5genet|c resource management to avoid deleterious genetic effects
— -Use disease and health management

0~ Ens_ure that released hatchery fish can be identified
_ 11. Use an empirical process for defining optimal release strategies

Stage 3: Operational Implementation & Adaptive Management
12. Devise effective governance arrangements

13. Define a fisheries management plan with clear goals, measures of success
and decision rules

14. Assess and manage ecological impacts
15. Use adaptive management

I0N-Making
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\333 SS g,J mlc and social benefits and costs of enhancement

RESE ‘fCh & Trechnology Development & Pilot Studies

ancement system designs suitable for the fishery and
ment objectives

ep appropnate aguaculture systems and rearing practices
= se ‘genetic resource management to avoid deleterious genetic effects
— 9‘ rUse disease and health management
107 Ensure that released hatchery fish can be identified
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13. Define a fisheries management plan with clear goals, measures of success
and decision rules
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_ Hluman-Biological [nragsetons: fsieiie el neysrs ane
Design: the iy isiugigrovieldigedpiives g individusls 1o
cooperite Seguirivure gosirvalyte theguicuss

Situational variables

Biclogical attributes of . . .
the fish population -0 OperathnaI Interactions —— —»
Dynamic interactions  «---------
Technical attributes of
fishing i
Direct physical-biological influence

Biclogical and technical !
attributes of aquaculture  [¢1-
production and release |
Habitat and !
environmental attributes  [¢1 7 Influence through stakeholder action '

1 \ 2

Incentives to
- ' --| cooperate, 4---1 Patterns of [€4---1 Outcomes

Stakeholder attributes » ——| contribute »| interaction ”
Market (supply-demand) " : Adapted from: Oakerson,
attributes 1°1 .

— ! 1992 and Pido et al. 1996
Institutional | (Lorenzen, REV FlSh SC'
arrangements - . 31d ISSESR

16: 10-23, 2008)
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Engage siakenolders & ¢ e\‘/elo,) 2 rigorous & _Jccr nizols dae
Orocess

OUEnutatvely: as ess contrlbutlons of enhancement to fisheries
NTEfagEments goals / compare with harvest & habitat management

Drioritize J]‘]C elect target species and stocks for enhancement

S ASSESS g,J mlc and social benefits and costs of enhancement
‘rgge 2: R 2 t‘fh & Trechnology Development & Pilot Studies

Ineen hancement system designs suitable for the fishery and
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gument objectives
. 5_..;'4,.,_ eVelop appropriate aguaculture systems and rearing practices
"'“ ’éfe.genetlc resource management to avoid deleterious genetic effects
— 9'-‘ -iJse disease and health management
0= Eneure that released hatchery fish can be identified

_ 11, Use an empirical process for defining optimal release strategies

Stage 3: Operational Implementation & Adaptive Management
12. Devise effective governance arrangements

13. Define a fisheries management plan with clear goals, measures of success
and decision rules

14. Assess and manage ecological impacts
15. Use adaptive management
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IRUGErsiand therole of enhanceme |th|n the t"§hery system

=0 U ERSTEKEN O 6 ENSIEA0 ev—ilo,) IO OSOUSI&AE .sccr Ntableldeci
(IIOLESS:

Quaniitativaly ig5ess contrlbutlons of enhancement LOISNENES
managsmsnie JPRISYICO M paremwitiharvesti& habitat management

Drioritize Jnt elect target species and stocks for enhancement
AESESS 599; mlc and social benefits and costs of enhancement

SIERARESEA Ch & Trechnology Development & Pilot Studies

GREIDETINE ¢ enhancement system designs suitable for the fishery and
S11alieg ement objectives

---_,/L., “Develop ‘appropriate aquaculture systems and rearing practices
:' §e-genet|c resource management to avoid deleterious genetic effects
— *9"“ -iJse disease and health management

0= Eneure that released hatchery fish can be identified

_ 11, Use an empirical process for defining optimal release strategies

Stage 3: Operational Implementation & Adaptive Management
12. Devise effective governance arrangements

13. Define a fisheries management plan with clear goals, measures of success
and decision rules

14. Assess and manage ecological impacts
15. Use adaptive management
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(http://www.aguaticresources.org/pubs/Enhancekish_Manual:pdf)
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-Seurcing of broodstock

-Production of ‘wild-like types’
-Minimize domestication



Presenter
Presentation Notes
Our current research goals are focused around developing the techniques to increase larval and fingerling survival in the hatchery
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ICERZNRESE ‘FCh & Trechnology Development & Pilot Studies

)efig‘- ancement system designs suitable for the fishery and
E=management objectives

= :'J::D /e 0|d éppropnate agquaculture systems and rearing practices
__ §5genet|c resource management to avoid deleterious genetic effects
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Replicated this experiment 3 times
(Brennan, Darcy and Leber, 2006. J. Exp. Mar. Biol. Ecol. 16(1):1-9)



Pacific Threadfin in Hawaii
Releases at Kaalaea Beach
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P \eshave prowded %Eimf ISSUES that need to be
acldresseelif Sriple dicEMEntsSiaretoedevelopedis
of refof ke responsibly

4 THE | ,,:_r_esponsmle approach differs from its
,)rgg]ge'ﬁ‘ SSOr:in that it takes a broad systems view
vigeniancements and accords equal weight to
,,,;,g; s ynamlcs of their biological and human

= O’mponents

* |t requires an integrated, quantitative and
participatory analysis of the contribution
enhancement could make to fishery management
goals, which should be conducted at the very
beginning of any enhancement initiative
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