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SCORE UpdateSCORE Update
Current Status:Current Status:

4 principal partners encompassing Atlantic, Gulf 4 principal partners encompassing Atlantic, Gulf 
and Pacific coasts includingand Pacific coasts including Mote Marine Lab, Mote Marine Lab, 
NOAANOAA--Fisheries Manchester Lab, University of Fisheries Manchester Lab, University of 
New Hampshire, University of Southern New Hampshire, University of Southern 
MississippiMississippi
and several agency collaborators includingand several agency collaborators including
NOAANOAA--NMFS, Florida FWC, Mississippi DMR, NMFS, Florida FWC, Mississippi DMR, 
Washington DFW, NorthWest Indian Fishery Washington DFW, NorthWest Indian Fishery 
CommissionCommission
Working now to raise funding needed to Working now to raise funding needed to 
incorporate a 5incorporate a 5thth partnerpartner ––
HubbsHubbs--SeaWorld Research InstituteSeaWorld Research Institute
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SCORE UpdateSCORE Update

Significant Outputs:Significant Outputs:

Educational web siteEducational web site
22 peer22 peer--reviewed scientific publications on SCORE reviewed scientific publications on SCORE 
supported researchsupported research
Leadership in planning, conducting and publishing both Leadership in planning, conducting and publishing both 
the 2nd and 3rd International Symposia on Stock the 2nd and 3rd International Symposia on Stock 
Enhancement and Sea RanchingEnhancement and Sea Ranching
CoCo--leadership and guidance in agency stock leadership and guidance in agency stock 
enhancement programs in 3 statesenhancement programs in 3 states
Development and demonstration of improvements in Development and demonstration of improvements in 
stock enhancement technology and tests of key stock enhancement technology and tests of key 
assumptions about enhancement performanceassumptions about enhancement performance
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www.StockEnhancement.orgwww.StockEnhancement.org
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Sample of PublicationsSample of Publications
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33rdrd International Symposium on International Symposium on 
Stock Enhancement & Sea RanchingStock Enhancement & Sea Ranching

SCORE scientists comprised half of the Steering Committee for this Conference
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A Responsible Approach to A Responsible Approach to 
Marine Stock Enhancement *Marine Stock Enhancement *

Stay Within Context of Fisheries Management Plan:Stay Within Context of Fisheries Management Plan:
1.   Prioritize Species for Enhancement1.   Prioritize Species for Enhancement
2.  Make a Stocking Plan that Fits with & Helps Achieve the Goal2.  Make a Stocking Plan that Fits with & Helps Achieve the Goals s 

of the Fishery Management Plan, and Identify the Expectationsof the Fishery Management Plan, and Identify the Expectations
Develop Sound Enhancement Strategy:Develop Sound Enhancement Strategy:

3.  Define Quantitative Measures of Success  3.  Define Quantitative Measures of Success  
4.  Use Genetic Resource Mgmt. to Prevent Deleterious Effects4.  Use Genetic Resource Mgmt. to Prevent Deleterious Effects
5.  Use Disease and Health Management5.  Use Disease and Health Management
6.  Consider Ecological, Biological, & Life6.  Consider Ecological, Biological, & Life--History PatternsHistory Patterns
7.  Identify Hatchery Fish & Assess Stocking Effects7.  Identify Hatchery Fish & Assess Stocking Effects
8.  Use an Empirical Process to Define Optimal Release Strategie8.  Use an Empirical Process to Define Optimal Release Strategiess
9.  Identify Economic & Policy Guidelines9.  Identify Economic & Policy Guidelines
10. Use  Adaptive  Management10. Use  Adaptive  Management

(* Blankenship & Leber, 1995)(* Blankenship & Leber, 1995)
PDF is online at StockEnhancement.org/science/publications.htmlPDF is online at StockEnhancement.org/science/publications.html
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Progress Updates:Progress Updates:
Washington, New Hampshire, Washington, New Hampshire, 

Florida, & MississippiFlorida, & Mississippi
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Florida SCORE UpdatesFlorida SCORE Updates

Ken LeberKen Leber
Kai LorenzenKai Lorenzen
Kevan MainKevan Main
Nathan BrennanNathan Brennan
Carole NeidigCarole Neidig
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Florida Fish & Wildlife’s new statewide 
replenishment initiative
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Florida Fish & Wildlife’s new statewide 
replenishment initiative

Http://www.fmfei.org
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Enhancing Saltwater Sport FisheriesEnhancing Saltwater Sport Fisheries
Example – Florida: “Snook Fishing Capital of the World”

Snook contribute to Florida’s $5.1 billion saltwater recreational fishing industry

Snook are Threatened by:
Rapid Population Growth
Cold Winter Freezes
Red Tides
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Snook Enhancement and Fishery 
Management Workshop II

Florida Fish & Wildlife St Petersburg
15 May 2008

Kai Lorenzen & Ken Leber
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Goal and objectives

Goal:
To explore the potential role of 

enhancement in the management of the 
snook fishery 

Objectives:
1. To review the results from workshop I
2. To discuss a planning process for the 

further development of snook fisheries 
enhancement initiatives 
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How physical/biological processes and human 
dimensions interact: Institutional Analysis and 

Design framework

Adapted from: Oakerson, 1992 and Pido et 
al. 1996

Lorenzen, Rev Fish Sci 16: 10-23, 2008

Operational interactions 

Dynamic interactions       
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Biological attributes of the fish 
population

• Estuarine carnivore
• Juveniles particularly dependent on freshwater (!) 

and estuarine habitats
• Large/adult fish can live in degraded coastal 

habitat
• Protandric hermaphrodite 
• Separate Atlantic and Gulf of Mexico stocks with 

different biological parameters.
• Current SSB about 20% of unexploited SSB
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Stock status (Bob Muller, Ron Taylor)
Method Coast F40% F2004 sSPR tSPR

ICA Atlantic 0.16 0.24 27% 25%

Gulf 0.22 0.36 27% 32%

ASAP Atlantic 0.17 0.24 25% 26%

Gulf 0.27 0.48 22% 26%

Table 4.3.5.  Comparison on management benchmarks including F40%, 
F2004 on age-7 fish, static spawning potential ratio (sSPR) 
and transitional spawning potential ratio (tSPR) from ICA and ASAP.
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Technical attributes of fishing

• Rod and line fishing 
• Catch-and-release dominant
• Release mortality accounts for 35% of 

total fishing mortality
• Slot limit 26’-34’
• Fishing only partially selective: technical 

interaction with red drum fishery
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Fishing mortality pattern in Gulf snook:
Harvest and catch-and-release mortality
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Biological and technical attributes of 
aquaculture and release

• Pilot-scale, specialist enhancement 
hatchery at Mote

• Spawning stock consists of wild fish
• Produces 4-27 cm juveniles 
• No specific measures to promote ‘life 

skills’
• Acclimation in cages for 3 days before 

release 
• Average release: 6000 juveniles per year
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Rationale for Pilot Studies to Optimize Release 
Protocol (Ken Leber)

SURVIVAL IS 
HIGHLY

DEPENDENT 
UPON RELEASE 

STRATEGIES

Release HabitatRelease Habitat

Release SeasonRelease Season

SizeSize--atat--Release Release 
(SAR)(SAR)

Interactive EffectsInteractive Effects
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Habitat and environmental attributes

• Mangrove swamps, salt marshes, 
beaches, intercoastal passes, and offshore 
reefs, freshwater (!)

• Juvenile habitat strongly affected by 
coastal development, modification of 
freshwater outflow

• Episodic mass-mortalities from red tides 
or cold events
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Stakeholder attributes
Primary stakeholders
• Anglers from boats and from shore
• Guides, bait shops etc.
• Hatchery operator (Mote)
Secondary stakeholders
• FWC (incl FWRI): fisheries management & research
• DEP: regulation of coastal development
• CCA
• Florida Sportsman Magazine & other media
• Conservation NGOs
• Snook Foundation 
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Market (supply-demand) attributes

• Sport fishing demand high and rising
• 1.5 million fishing trips (5% of total) 

target snook
• Value of trips: about $ 255 million
• Willingness to pay for an additional fish 

per trip: $ 10-20

• Cost of hatchery snook: about $ 15 per 20 
cm juvenile (?)
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Institutional arrangements

Operational rules
Fishery: bag limits, closed season, slot 

limits
Aquaculture and release: FL Genetic Policy

How operational rules are made
FWC, with research support from FWRI 

and Mote and in consultation with Snook 
Workgroup
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History of Florida’s snook regulations 
1947- Snook haul seines made illegal in Lee County.
1951 - Snook haul seines made illegal in Collier County.
1953 - Minimum size set at 18” FL.  
1957 - Snook made illegal to buy or sell; Bag limit set at four snook > 18” FL.
1981 - Bag limit reduced to two snook/ day. No snook < 26” FL may be

taken in June or July during 1982-1986.
1982 - June and July of 1982 closed to snook possession.

- Snook designated ‘species of special concern.’
1983 - January and February 1983-1986 closed to snook possession. 

- June and July 1983-1986 closed to snook possession. 
- Marine Fisheries Commission established. 

1985 - January, February, June, and July closed permanently. 
- August 1985-1986 closed.  
- Minimum size increased to 24” TL.
- Only one snook may be >34”TL 

1987 - All species of Centropomus covered by the regulations.
- August is closed permanently.  
- Use of treble hooks prohibited with natural baits.

1989- A $2.00 snook stamp required of boaters to retain legal snook. 
1994 - Winter closed during  15 December -January 31.

- SPR goal set at 40%.  
1997 – Population separated into Atlantic and Gulf stocks.  
1999 – Harvest slot  set at 26” to 34 inches” TL.
2001 - Snook removed from list of ‘species of special concern’
2002 – Gulf: closed during May; daily bag reduced to one snook.
2007 –Atlantic: bag reduced to 1 fish, slot set at 28-32“TL 

Gulf: slot set 28-33” TL, closed Dec and Feb 
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Current outcomes

• High recreational fishing pressure
• Catch per trip about 1 fish
• Stock at about 15-20% of unexploited 

spawner biomass, or 26-32% SPR
• High economic value, about $ 255 million
• Stock enhancement on pilot scale only
• Habitat remains limited, degraded

 
 
 
 

 
Science Consortium for Ocean Replenishment 



How will outcomes change when situational 
variables are modified (inadvertently or 

intentionally)? 

Adapted from: Oakerson, 1992 and Pido et 
al. 1996

Lorenzen, Rev Fish Sci 16: 10-23, 2008

Operational interactions 

Dynamic interactions       
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Future of Florida’s Snook 
Fishery
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Management options

• Fishing regulations: increasingly 
restrictive harvest, catch and release only, 
access restrictions

• Stock enhancement 
• Habitat restoration
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Effect of allowing catch-and-release angling only on 
relative SSB at different levels of effort
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Snook stock enhancement: management options to 
increase spawner biomass to 1200 t

Management option Spawner biomass (t)

Wild Naturally 
recruited 
hatchery type

Stocked 
hatchery 
type

Total

Target reference point
(0.4 unexploited spawner biomass)

1200 1200

Current fishing regime 550 550

Catch and release only 1250 1250

Stocking of 1 Million recruits (20 
cm), current fishing regime

200 400 600 1200

Stocking of 1.2 Million sterile
recruits (20 cm), current fishing 
regime

550
650

550
650

(1200)

Habitat enhancement: 100% increase 
in juvenile carrying capacity, current 
fishing regime 

1200 1200
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Different ‘models’ of hatchery 
enhancement

• Releasing reproductively competent fish 
into self-recruiting wild population

• Releasing sterile fish into self-recruiting 
wild population 

• Releasing hatchery fish in areas where 
habitat is too degraded to support self-
recruiting wild population 

• …?
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Habitat restoration

• What would be effective?
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Some VERY rough economics

• Doubling of SSB would double catch per 
trip from 1 to 2 fish

• Anglers willing to pay $ 10-20 for an 
additional fish per trip

• With 1.5 million trips, that’s $ 15-30 
million

• Cost of producing 1 million hatchery 
snook: $ 15 million
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The human dimension

• Enhancement expands the technical toolbox of fisheries 
management – but how will stakeholders respond?

• Will anglers fish more for snook as the stock becomes 
more abundant, or they hear about the enhancement?

• Would stakeholders be more willing to accept certain 
restrictions if ‘compensated’ by enhancement?

• Could enhancement facilitate creative thinking and 
fundamental change in fisheries management?
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Discussion

1) Fishery management goals
• What are the goals and objectives of snook fishery 

management?
• What are good reference points/indicators of success?

2) Integrative management
• Should we aim to integrate harvest management, habitat 

restoration, and hatchery enhancement in assessment and 
management, or focus on one or two aspects?

• How can we foster integration (if we want it)?

3) Key research questions
• What are the key research questions we need to address 

with respect to integrated snook management?
• How?
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Research and data needs (FWC Perspective)

Expand age and length sampling from anglers as part 
of MRFSS sampling.
Determine the impact of red tides on snook stocks.
Determine how adult snook use rivers and offshore 
reefs.
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Integrated process for bringing stock and 
habitat enhancement into the fisheries 

management arena?

Lorenzen, Rev Fish Sci, 16(1) 2008
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Discussion

4) Planning process
• Should we open a broader, structured dialogue 

and planning process for snook management?
• Who should be involved? 
• Should this be separate from ongoing processes 

(e.g. the Snook Workgroup), or be integrated 
into one of them? 

• When should it start and what should be the 
timeframe?

• Who should lead or ‘anchor’ the process?
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Strategic Technical Issues
• Cannibalism – reduction of & auto-graders
• Genetic integrity of hatchery-wild genotype fish
• Define success story
• Identifying mark for selective fisheries on marine 

hatchery fish
• Critical uncertainties about stocking effectiveness
• Modeling stock enhancement potential
• Cost effectiveness
• Funding “full-scale” stock enhancement
• CCA involvement / endorsement
• Chemicals / Inads
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Ken Leber, Sep 2008Ken Leber, Sep 2008 SCORE Meeting at NOAASCORE Meeting at NOAA--NWFSC Manchester Lab in Manchester WANWFSC Manchester Lab in Manchester WA

Next Steps in FloridaNext Steps in Florida
•• Seeking matching funds from Florida Sea Seeking matching funds from Florida Sea 

Grant, FWC and FoundationsGrant, FWC and Foundations
•• Complete development of mass culture Complete development of mass culture 

technology for common snook needed for technology for common snook needed for 
large scale test of conceptlarge scale test of concept

•• Publish all of completed SCORE projectsPublish all of completed SCORE projects
•• Assist FWC in the expansion of sportfish Assist FWC in the expansion of sportfish 

enhancement in Floridaenhancement in Florida
•• Further development of snook fisheries in Further development of snook fisheries in 

inland pondsinland ponds
•• Expand awareness of SCORE goals and Expand awareness of SCORE goals and 

accomplishmentsaccomplishments
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