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<>Introduced SPECIES have caused great harm

<= e.0., Miongoose, Game fish, Eucalyptus trees,
Purple loosestrife

<>Non-natives also provide benefits

<> Agricultural Crops & Livestock

5= Ornamental plants

Yo mlotisgno el geis -
SSBTrohibition undesirable & unsuiccessful
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<> Careful planning iIs essential




< Risk-based framework

<~ Balance benefits of intro vs risks of Invasives

Laakhasedintroduction W/intervention points
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<> Introduced Species Becomes Invasive,
< Invasive “Hitchhiker” Species

e Roegue* lntroduction
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S Eancial Risks of Profitability,
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< Spatially Explicit
<> Principal-Agent Model
<~ Gov. Agency. Is;Principal

S lnRtreducing Eirms;aiesAGeEts
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< Multi-agent Simulation Moedeling
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icaition: Inirocucing Nop-q:
—Oystersin Chesapeake Bay

<>Chesapeake IS nation’s largest estuary.

<-Dramatic decline in native oysters (C.virginica)
In Chesapeake

<>Disease Responsible for Recent Declines

alploid nep=native, SUMINGEIYSLES
S ((Garakensis)may e selttion

<-Very Controversial
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Time Series of Oyster Landings in Chesapeake Bay

Sources: Data from Chesapeake Bay Program & National Marine Fisheries Service



< Important and controversial Issue

<> lllustrates problems commoen; to; ether
Introductions

2 Extensi_ie DataAvailalbless
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<> Faster growing than native oysters,

< To

< Ine

erated MSX and Dermo disease:

Istinguishable taste from native oysters
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riploids unable to reproduce

<> But probability of reverting terdiploids
(mosaics), capable of reproducing
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< Biological Controls

<> Technology-based standards
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S Hligh Farvest Certainty

Source: Dew, Berkson, Hallerman and Allen, “Demographic Simulation Model for Assessing and
Managing Risks Posed by Proposed Deployment of Triploid Suminoe Oysters in the Chesapeake
Ba »
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< Bielegical Controls
<> Technology-based standards

<> Best management practices
<> e.g., Locations where oysters,are planted

v Performance standards
el aximuniescapementrates

< Incentives
<> e.g., Liability for response costs & damages
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[Astitutions

< States play major role
<> Md. plants beds, and licenses harvesters

<~ Va. leases oyster beds to private parties
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" Oyster Poptlation Dynamics

<> Cohort-Based Model (Dew et al. 2005)

< Spatially Explicit Agent-Based Model

<~ Adult Oysters Sedentary,

S aransport Only DuringiiReproduction
2 DetailedivViodelmgrofEarly Life, Stages
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= (Gamete Production
= Fertilization
—Density Dependent

— Gamete Sink
= Survival

- — [Dependsyupenvirenimental’ conditionss™
— (e.q., salinity)

= Transport and Setting on Habitat
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Bottom Type

- Oyster Rock

Shell & Sand

I shell & Mud
- Nonhabitat
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S ransport VEchanisms:

ransportOccurs During Reproduction
Broadcast Spawners

Hybrid CA Model

Local Transport
— Virtually All'Larval Transport

ERREmMOeLEe Transport
= Rare; SIOCHESHCHTIIENCESHINES

- T fansport to be calibrated to Northiet al. (2005)
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<~ Refine Model of Open Access Fishery

<> Develop Principal-Agent Model,efiSole
Owner

wuaCalibrate Transport to Science Studies
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