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Executive Summary

The Missouri RiveBasincompriseonesixth of the continental United Statéscluding all or
parts of 10 states, two Canadian\pnges, and 25 Native Americaribtal reservations orands

The economic resources that relytbeMissouri River Basinncludemunicipal needs,
agricultural practices, hydropower, recreation, flood control, navigation, and fish and wildlife.
Recreation alone generates millions ofdollanst o t h e b aHowenedrecreatioa n o my .
use of the MissauiRiver basin is threahedby the establishment of invasive Asian carp

T h e tAsian cargtefers tofour invasive fish specie8ighead Carplypophthalmichthys
nobilis, Black Carp Mylopharyngodon piceusrassCarpCtenopharyngodon idelJandSilver
CarpHypoghthalmichthys molitrixThese four speciesan have major impacts on the ecosystem,
economy, and human activitigSurrently,Bighead and Silvetarp are increasing in abundance
and expanding their range in theBssouriRiver Basin.Populationsare establisheih the

mainstem Missouri River and tributaridswnstream o€savins PoinDamat the border of
Nebraska and South Dako@rassCarp are widespread throughout the bakia to historic and
current usdor aquatic vegetation control, thoughidence of reproduction is lacking many
areasBlack Carppose a direct threat to native mussks/ebeen increasing throughout the
MississippiRiver Basin andhave been recently capturiedthe Missouri River Basin

TheU.S. Fish and Wildlife Seice and théAquatic Nuisance Species Task Force determined
that Asian carp warrant active control by natural reseagencies and developedNational

Plan to addresthese specie§ he Missouri RiveBasinAsianCarp Control Strategy Framework
(Framewok) implements the National Plan at the Missouri Riveriain level Six goalsand
associated strategiase identified in the Framewo#dnd relate to the National Plas well as
other regional plangmplementation of the Framewowkll be coordinatedhrough theAsian

Carp Technical Committesf the Missouri River Natural Resources Committee with the intent
to minimize the social, ecological, and economipacts of these invasive fishsthe Missouri
River Basin.
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Introduction

The Missouri River Basin includes all or parts of 10 states, two Canadian provinces, and 25
Native American Tribal Reservations or Lands coveringraa that exceeds 1.3 million square
kilometers (km) or onesixth of the continental United States (Galat et al. 2005a, Etadet
2005h USACE2006).Draining a diverse landscape, the Missouri River extends over 3,000 k
from its source in the mountamfwestern Montana to its confluence with MessissippiRiver
near St. Louis, MissourApproximately 12 million people live in the Missouri Riviasinwith
nearly10% residing irthe largempopulation center®cated on the Missouri Rivée.g.,Kansas
City, MO; Omaha, NESioux City, IA; Pierre SD; Bismarck, ND Great Fak, MT; USACE
2006).

Major uses of the Missouri River Basin waters include municipal, agricultural, hydropower,
recreation, flood control, navigation, and fish and wildlife halj&atlatet al.2005b;BOR
2016).TheU.S.Army Corps of Engineer@JSACE)operates six mainstem dams on the

Missouri River, the Bureau of ReclamatiOR) has constructed more than 40 dams on

Missouri River tributaries, and approximately 100 multipurparse over 1,200 singlpurpose
reservoirs have been constructed in the basin (@a#t2005b;USACE2016; Reclamation
2016).Water, including rivers, lakes, reservoirs, and farm ponds, comprises 1.2 percent of the
total basin areayet is extremelyimpot ant t o t he b aBRCRO0RUSACE T al | e
2006).For example, tamainstemMissouri Riverin North Dakotasupports an outstanding sport
fisherywith annual angler expendituréisatcontributdapproximately$35 million to local and
regional ecaomies in recent years (Fryda 201&) the basin level ite 2011 National Survey of
Fishing, Hunting, and WildlifeAssociated Recreation indicated that anglers in Missouri River
Basin states expended approxima&8billion (DOI et al. 2011)The most ppular fish targeted

by anglers included trowpeciesWalleye orSauger, andlack bass (DOI et al. 2011).

Commercial fishing has been usadMontana and North Dakots a management technigoe
remove Common &p from reservoirs and the state oMissouri as a means of livinghere
commercial fishing harvested 79,873 pounds in ZFtyda 2014 Steffensen and Mestl 20116
Regardless of the state, commercial fishing has decreased in the Missouri River Basin since the
early 1990sTripp et al. 2012Stdfensen and Mestl 20)6

The diverse habitats that comprise the Missouri River Basin support a wide array of aquatic
speciesThe Missouri River contains 136 species of fish; hosts a multitude of migrating and
nesting waterfowl, marsh birds, and shorehisdgports populations of amphibians and reptiles;
andcontainsa unique mussel communif§alat et al. 208a; Galat et al. 200% Hoke 2011).
Within these aquatic communities lie species of conservation concern including Paddlefish
Polyodon spathuland the endangered Pallid Sturgesoaphihynchus albusThese two fish
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speciesand other quatic species that are recreationally, commercially, and ecologically
important may be negatively impacted by the establishment of invasive Asian damgn{&t
al. 2003; Sampsoet al.2009; Hayeet al.2014a USFWS 2011

The term AAsian carpo refer s Bighead€arr ol | ecti on ¢
Hypophthalmichthys nobili8lack Carp Mylopharyngodon piceysrassCarp

Ctenopharyngodon idellandSilver CarpHypophthalmichthys molitrigConoveret al.2007;
Chapman and Hoff 2011). Asian carp were imported into the United States several decades ago
primarily to be used in aquaculture and wastewater treatment plants for control oBaead
andSilver carp), snails (Black Carp), angegetation (Grass Carp; Conowtral.2007; Kolaret

al. 2007; Chapman and H®011; Nico and Jelks 2011All four species have subsequently
escaped anéstablished reproducing populations in the United Stiitessby actingsa direct

threat to nativeind recreationapecieswith potentialnegativeimpactson the economic benefits
associated with recreatigPapouliaset al.2006; Conoveet al.2007; Kolar et al. 200Deters

et al.2013; Hayeeet al.2014b;USFWS 2014; NDC 2016).Following are brief summaries of the
invasion history, statugnd spatial distribution of these four species in the Missouri River Basin.
Appendix Apresents associated maps.

Asian Carp Distribution s

Black Carp

Within the Missouri River BasirBlack Carphave only been documented in the state of
Missouri. In 1994, thirtyplus Black Carghat were believed to be stendere flooded out of an
aguaculture facility into the Osage River, a tributaryhef Missouri River in central Missouri
(Nico and Williams 199gKolar et al.2007; USGS 2017)n 2015, juvenile Black Carp were
detected in the Mississippi River near the southeast corner of Missouri (MDC 2016).

Bighead Carp

Bighead Carmre establishedithemainstemMissouri River from its confluence with the
Mississippi River upstream to Gavins Point Dam near Yankton, South Dakota and in major
tributaries to the Missouri River in multiple states, including Missouri, Kansas, lowa, Nebraska,
and South Dieota (Wanner and Klumb 2009; Hayadral.2014b; USGS 2017). Bighead carp
havenotbeen collected upstream of Gavins Point Dam imibastemMissouri River or

assod@ted tributaries (Klumb 200TUSGS 201Y. The first Bighead Carp in Nebraska was
documengd in the late 1980s, the first juvenile was found in 2003, and the first year with
significant reproduction in the Missouri River in Nebraska was 20@A\CE 2009;Dave

Tunink, Nebraska Game and Parks Commissp@rsonal communicationyhe first Bighead

Carp collected in lowa from the Missouri River was sampled in 1995, with regular collections
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beginning in 2008 (Kim Bogenkutz, lowa Department of Natural Resoes, personal
communication)Unprecedented flooding in 2011 allowed Bighead Carp to movecapstof
traditional barrierslow-headdams) on Missouri River tributaries in lowa and South Dakota
(Hayeret al.2014a; Kim Bogeschutz, personal communicatiof)his upstream movement
allowed Bighead Carp to move into lowa natural lakes and normally nactad oxbow lakes
along the Missouri River.

Grass Carp

Grass Carfmave historically been used for aquatic vegetation management in the Missouri River
Basin (Klumb 2007; MICRA 2015)o date, three states in the basin still allow the use of

diploid (fertile) Grass Carp: lowa, Missouri, and Nebraska. The other states either prohibit Grass
Carp or only allow the use of triploid (infertile) Grass Carp. In addition, state agencies that use
Grass Carp for aquatic vegetation control in statésaged waters (Missd, Kansas, lowa, and
Nebraska) have been using triploid Grass Carp for several years. However, historical use of
diploid Grass Carp has led to widespread diploid Grass Carp populations in several states,
including Missouri, Kansas, lowa, Nebraska, andtB@®akota. Gras€arp are believed to be
extirpated in North Dakota after limited introductions in 1972 (Jessica Howell, North Dakota
Game and Fish, personal communication). There are no known diploid populations of Grass
Carp in Montana or Wyoming, tholgt is possible to import and use triploid Grass Carp in
Wyoming with a permit and triploid certification (MICRA 2015; USGS 2017).

Silver Carp

Silver Carpco-occur with Bighead Carp for the majority of their range, including an established
population ofSilver Carp in the Missouri River from its confluence with the Mississippi River
up to Gavins Point DaniNo known populations dbilver Carpexistupstream of Gavins Point

Dam in themainstemMissouri River or associated tributaries (Wanner and Klumb 2089er

et al.2014b; USGS 2017%ilver Carp are established in major tributaries to the Missouri River
in all the states downstream of Gavins Point Dawtissouri, Kansas, lowa, Nebraska, and

South Dakotd and have been detiedin low abundancen the &mes Riveof North Dakota
(Hayer et al2014b; USGS 2017The first Silver Carp in Nebraska was documented in 2002
and the first year with significant reproduction in the Missouri River in Nebraska was 2008
(USACE2009;Dave Tunink personal communicaii). Regular collections of Silver Carp in

lowa began in 2008, though early collections were not well documented (Kim Bbgens
personal communication). As seen with Bighead Carp, unprecedented flooding in 2011 allowed
Silver Carp to move upstream of tiamhal barriers (lowhead dams) on Missouri River
tributaries in lowa and South Dakdtdayeret al.2014a Kim Bogerschutz, personal
communication)This allowed limited passage into North Dakota, as well as facilitated Silver
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Carp movements into lowa naalilakes and normally unconnected oxbow lakes along the
Missouri River.

Framework Coordination and Implementation

The U.S. Fish and Wildlife Servige)SFWS)and the Aquatic Nuisance Species Task Force
determined that Asian carp warradactive control byhatural resource agencies and organized

an Asian Carp Working Group to develop the Management and Control Plan for Bighead, Black,
Grass, and Silver carps in the United Stéitional Plan Conover et al. 2007).he National
Planpresents an overview tfe fourspecies and identifies goals and strategies to manage and
control Asian carp.

This Missouri River Basin Asian Carp Control Strategy Framework (Framework) was developed
according to the needs of the Missouri River Basin while maintaining cargisiéh the

National Plan and other regional plans (Conover et al.;20BFMT 2014; GLRI 2014)The
Framework addresses the invasion of Missouri River Basin waters by Asiahmaghsix

primary goals: 1) prevention, 2) early detection and monito8jhgontainment and control, 4)
population management and eradication, 5) coordinadiwig) outreach andoznmunication.
Strategies for achievintpesegoals are identified arrélatedto theNational Plarin Appendx B.

Many of these goals need to be pursued concurreshile others will be prioritizediepenihg

on how well or when other goals aaecomplished

Implementation of the Framework will be guided loyAsian Carp Technical Committee
(Committee)Xormedunder the auspices of the Missouri River Natural Resource Committee
(MRNRC). The MRNRC was formed in 1986 with th@ssionfito promote andacilitatethe
preservation, conservation, and enhancement of the natural resoiutoe$/issouri River
System) (MRNRC 2017. Official MRNRC members consist of delegates from State natural
resource agencies for Montana, North Dakota, South Dakota, Nebraska, lowa, Kansas, and
Missouri(Appendix Q. Federal agencies, including USF\W&SJUSACE, are exofficio
membersOther governmental agencies and private organizations are invited to participate as
Cooperatig Agencies.

The Committeewill continueearliereffortsaddressing Asian carp in the Missouri RiZasin
initiated bythe Missouri Rier BasinTeam of the 100 Meridian Initiative as well as state and
federal agencies (Wanner and Klumb 200%)e Missouri RiveBasinTeam of the 100th
Meridian Initiative is composed of AquatimvasiveSpecies (AS) Coordinators from Montana,
North Dakda, South Dakota, Wyoming, Nebraska, lowa, Colorado, Kansas, Missouri, and
USFWS Region 6 stafttilizing diverse experiences @éflS coordinators, fish biologists, and
natural resource managensreases overaknowledge of théMlissouri Riversystemandi t 6 s
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biotaas well a®utreachexperienc&eombattingAlS, thus strengthening the ability of the
Committeeto pursue the Framework goals

The Committeewill be comprised of one representative from each state in the Missouri River
Basin(Appendix D as well as one representative fr&@R, National Park Service (NPS),
USACE, USFWSandU.S. Geological SurveflUSGS. Additional agency staff,tber
governmental agencigsniversitiesand private organizations aeacouragedo partcipate as
cooperabrs. USFWS Region 3 will provide a coordinator for the committee to support efforts
andfacilitate communicationThe Committeewill usethe Framework as a guide tletermine
highest priority projects for the Missouri River Basin, idgniead and cooperating agencies for
each project, and develop project proposaldJBFWS funding consideratioRroject
implementation will happen at the agency and cooperator deakthe Committeavill be
responsible for evaluation and annual assessoféemplemented project3he Committee will
provide action plans arghnual reportso theMississippi Interstate Cooperative Resources
Association(MICRA) Asian Carp Advisory Committee for compilation with other-$asins to
inform the USFWS of Asiagarp management and control in the greater Mississippi River
Basin.The process of planning, implementation, and subsequent assessment will guide future
priorities and actions.
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Basin Asian Carp Control Strategy Framework in association with the greater Mississippi River
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listed include one representatifrom the lead natural resource agencyefmrhState.
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Framework Goals and Strategies

Goal 1z Prevention: Prevent the introduction and further spread of
Asian carp into and within the Missouri River Basin

The most coseffective management approactpieventing the introduction and establishment
of Asian carp intaninhabited Missouri River Basin waterBrevention #orts are warranted to
avoidpotential adverse ecological and economic effects and are generallyiaine¢han
attempting to managend control a specigbathasalreadybeen introducedl'he first step in
identifying prevention strategies isdassesgotential pathways for introductiar spread
whether natural or humamediatedand their relativémportance

Strategy 11. Assess hmanmediated pathway risks for Asian carp introductions. (National
Goal 1)

Humanmediated vectors are a significant threat to range exparg&ome of he most likely
vectors in the Missouri River Basin include incidental baitfiansfers aquacultureandthe use
of diploid (i.e., fertile)Grass Carp for aquatic vegetation cont@irrently, regulations are one
of the most effective tools identified to address huimediated pathway risks, brggulations
on the movement and sale of live BigheBlhck, diploid Grass, an8ilver carp are variablenot
always enforceabl@and may not address all pathways or species of carf@aoe pathways are
identified, effectivemethodgo address these pathwaymbeestdlished.Enforcement of
regulations is alsa key component in preventing the spread of Asian carp.

Strategy 1.2 Develop best management practices for preventinghWAsgp introductions and
spreacdand for minimizing impacts of established populations (National Goal 6).

Once impacts of Asian cagnd pathways for the introduction and spread of these species is
better understood, best management practices should be deuelopiednize impacts of

current Asian carp populationsrevent new introductionandstop thespreadTo reduce delays
in acion, anadaptive management approa&ihecommended to implemethie kest management
practiceddentified through scientific researgberiodically reviewed, and updated as needed to
meet goalsThese actions will be available for naturalo@seagenciesand organizations as
well as the public through an outreach campaigescribed iGoal 60of this Framework

Strategy 1.3. Identify locations and implement efforts to prevent Asian carp expansion
where feasible (National Goal 2).

Given the immense sizd the Missouri RiveBasin and current distribution of Asian carp,
numerous opportunities exist for further expansion. Comnhgsigal barriers such aams fish
weirs, fish traps, and habitat modificatidmsvepreventedhe upstream migration of Asiaarp
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in many areas across the basin thusHakvever, grmanent and intermittent inter intra
watershed hydrological connectiocenprovide Asian carp dispersal opportuniti€sich
connections should be identified, evaluated for Asian carp and aaisic species passage
under multiple hydrologic scenaricand managed appropriately. Examples of existing
management options addressing both humadiated and natural pathways include deterrence
technologies, regulations and policies affecting agamclypublic use of the waterways,
concentrated removal efforts, and physical barriers.

Strategy 1.4. Evaluate habitat suitability and assess risk of establishing a population (National
Goal 6).

Asian carp are naturrentlyestablished upstream of GavingiRdam on the mainstem

Missouri River. If the reservoir system is at ridfkAsian carp establishment, the economic risk

to the regiorgreatlyincreass. It is necessarto assess whether the required conditions for Asian
carp reproductioand recruitmenare present and estimate the risk of establishment in tributaries
and reservoirs upstream of Gavins Point Card in other parts of the basin where these species
are not yet establisheBriority areas can then be established for each species basethbitityui

and likelihood of introduction.

Goal 2z Early Detection and Monitoring: Define Asian carp populations
in the Missouri River Basin and assesstheir response to management
actions.

Currently,moreinformation onthe abundance and distributionAsdian carpis neededo inform

the strategic placement, developmenty assessent ofmanagement actiorserosghe

Missouri River BasinAssessmentsrovidebaseline populatiodatato inform management
decisionsEarly detection sampling issedto detecinewintroductions andhespread of existing
populationsand can provide managers with critical information about the speed and mechanisms
of spreadBy detecting new populations early, actions gare effectivelybe taken to control

the populationMonitoring providesempirical dataabout populatiomhanges over time and

spacethe ability to comparenultiple populationsand a basit evaluatehe efficacy of
managemerdctions Theseefforts may regire longterm commitments of 3 tb0 years,

dependig on the complexitand scop®f the situation.

Strategy 2.1.Developand implemena monitoring plan tassesslistribution and population
dynamics of Asian carp in the Misso®iver Basin (National Goal)6

Specific information about the distributiondpopulation structure of Asian carp in the Missouri
River Basin is essential to develop targeted control strategies for these species and understand
whether controtactics are successfll. basinwide approach to determine population and
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distribution irformation is imperative for fish that are capable of movingdistances
Trackingpopulation dynamics is essential for quantitatively measuring effects of management
efforts. The size and scope of early detection and monitoring sampling effitri& ely require
collaborative efforts among state and federal agencies, educational institutions, commercial
fishermen, and contracted parties to fully explore the extent of Asian carp distribution and
abundance within the Missouri River Basin. Informatiomgéifrom sampling effortill

inform managers of where population expansion is occurring, the level of population control
needed, and potential barriers to future population expansions.

Strategy 22. Utilize current and emerging technologies to definpypation variables that guide
management and control of Asian céxational Goal &.

To effectively guideefforts tomana@ and controlAsian carpn the Missouri River Basin,
managers must understand taetorsinfluencingpopulation dynamics. Example$ population
variables that should be accounted for in management actions include numbers and locations of
distinct populations within the basin, population sources and sinks, and movement into, out of,
and within the basin. Technologies to answer thegsstpns are constantly advancing, and it
would benefit managers to utilize emerging technolotiiathave been demonstrated to provide
accurate and precise information. Examples of current technologies incluleranentaDNA
(eDNA; presence/absence BNA from the target species in the environn)eatolith
microchemistry jatalorigin/movement within basin), and gene sequencing (population
delineation).The scope of this work and the depth of specialized knowledgikely require a
collaborative Hort among state and federal agencies or a contractual agreement with an
educational institution or consulting agency.

Strategy 23. Encourage reporting of Asian carp in locations whiees arenotknown to be
establishedNational Goal L

Early detectonis criticalformeasur i ng a popul ationds response
subsequent creation of futystans As part ofearly detection efforts, agency persorare

encouraged to report new sightings of Asian carp where these species am@arotkbe

establishedo the USGS Nonindigenous Aquatic Species (Nd&pbase
(https://Inas.er.usgs.ggvSimilarly, atizensshouldreport new sightings of Asian caip state

agency personnébr local verificationof Asian cargocationsand eventualaporting to theNAS
databaseUp-to-date nformationabout the presence of Asian carghe NAS database is critical

to resource manageasd decision makers
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Strategy 2.4 IntegrateMissouri River Basin susceptibility with Asian carp habitat preferetaes
develop management actions (National Goal 3).

One of the goalsf identifying Missouri River Basin susceptibility to Asian carp is to assess and
evaluate the basin for areas most likely to provide suitable habitarouslife stagesThis
information will help guidemanagemenrgfforts by identifying habitats and locations most likely
to contain Asian carp. The use of life history information, habitat preferences, and known
locations of carp combined with waterstaddiracteristicean create geospéal predictive

model to assess invasion threats to Missouri River and its tributagesction and monitoring
sampling willsupport development and improvementte model and guide future management
effortssuch as spawning disruption, focused remetfalrts, or deterrence/barrier technologies
deployedat critical locations or times

Strategy 2.5. Identify and evaluate techniques and protocols to detect Asian carp and monitor
populationgNational Goal 6).

It is essentibto have a high level of comfence in Asian carp sampling methods usetktect
individuals andestimate population®rotocols should be designed and implemented to answer
research questions and provide accurate information to managg@msssible standardnethods
andtechniqueshould beadapted from other locations @eveloped to efficientlgollect

relevant data that is comparable across the basin

Goal 3 z Containment : Contain the expansion of Asian carp populations
in the Missouri River Basin .

In an effort to protect reca¢ion, economics, and ecology in the Missouri River Basin, it is
critical to mntain Asian carp populations ¢arrent distributionsDecreasinghe overall Asian
carp populatiorand curbing the spread thfese species into neaveaswithin and out of the
basinwill further protect the resources of the bagia.Asian carp populations expand through
natural or humamediated pathways, managers must respond rapidly to prevent the
establishment of new populations.

Strategy 3.1. Develop Rapid Response Plam tbe Missouri River Basi{National Goal 2)

A planned and coordinated efféotreduce or eliminata low density population of Asian carp

in a newly populated area can be the mostefisttive response strategyce an introduction
occurs An effectudrapid response plan identifies key partners and staff, necessary authorities,
and appropriate actions for a given finding prior to a new detection. These key elements help
minimize response times, increase response effectiveness, and reduce conflict amon
stakeholders. Response actions may range from additional sampling to press releases to
eralicating the developing populatioRapid response efforthouldfocus onwaterbodies with
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new populations instead of areas with established populatioaiee targted efforts may be less
effective

Strategy 3.2. Identify containmenbpportunitiesandimplement efforts t@ontrol Asian carp
exparsionwhere feasibl¢National Gal 2.

While prevention (Goal 1protects uninvaded areas from a new invasioAdign cap,
containment (Goal Jrevents Asian carp from escaping a known population confinigsl to
current geospatial distributioKnowing the distribution of Asian carp in the Missouri River
basinis a prerequisite for taking action awdl allow for the identification of physical barriers
or natural breaks in the landscape at thepbhery of their rangeshere deterrence technologies,
concentrated removal efforts, and/or physical bardarsbe utilized for containment
Identification and evaluation of caihment locationsan facilitate the enactment oépid
responselans and the implementation of deterrent and/or removal systems that may limit
dispersal, reproduction, or recruitment of Asian carp.

Strategy 3.3. Understand habitat utilization of Asianrpan engineered and modified aquatic
systems and utilize this information in management efforts (National Goals 3 & 6).

Agencies in control of public lands and waterways should strive to understand the effects of
habtat manipulations on Asian cagnd ndive fishes. Habitat manipulations have the potential
for undesired effects. For example, some native fishes are adversely affected by migration
barriers or habitat conditions that favor native species may be simildnose preferred by

Asian carp Thedesirable and undesirable effects of habitat manipulations must be weighed
before any such actions are takamd monitored to ensure that they are producing the desired
results. A better understandingtbé life history of Asian carm the United Statess outlined

in previous goals and strategies, is critical to devising most habitat manipulation strategies.
Criteria should be developed based on this research to better inform managers on critical factors
when they are reviewing proposals for new halitahipulations or interbasin water connection
projects.

Goal 4 z Population Management: Eradicate or r educe the abundance of
established populations of Asian carp.

In general, Asian carp populations are managed with the goal of minimizing negative itmpacts
the ecosystem, economy, and human activities. This goal is achieved through reducing or
eliminating Asian carp populations as feasible. Numeappsoachebave been identified as
having the potential to reduce Asian carp populatarbintegrated cordl strategies have been
implemented in other basins, providing insights and leading to further development of
sustainable and effectitechnologiesAlthough very difficult if not impossible to achieve with
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current technigues and technologies, the uligng@mal would be to eliminate Asian carp
populations from the Missouri River Bastowever, research and development are needed
beforefield implementatiorof such largescale endeavors

Strategy 4.1 Assess and develop, as needed, control and removabdsetargeting Asian carp
that are economically viable and environmentally safe (National Goal 6).

Controlling Asian carp distribution and, where possible, reducing abundances or eliminating
unwanted populations requires techniques to eradicate or reoheceles ancdults Control
methods should be highly efficient at targeting Asian carp without negatively impacting native
species and their habitats. As needed, methods and gear should be developed to efficiently
reduceexistingAsian carp populationsjstupt spawningeliminate emerging populatiorsnd
prevent dispersal.

Strategy 42. Utilize management approaesto eradicate or reduce to levels of insignificant
effectAsian carp population@NationalGoak 3 & 4).

Asian carp population reductiotsa level of insignificant effecre needed to minimize impacts
to native fish populations. This is especially true in avéts high densitie®r growing
populations of Asian canghere impactso native speciesiay beamplified Reducing the
abundance aéstablishd populations of Asian campayalsoslow thesubsequergpreado new
areasTo effectively reducer eradicaté\sian carp populations, a varietydiruptiveor

capture methodscluding commercial harvest as well as existing and emergihgatmgies

will likely need to be employed to reduce reproduction and recruitment while simultaneously
removing individuals from the system and preventing movements out of or into the invaded
areasHarvest may reduce Asian carp abundance over theemarhowever, ger the long

term, harvest may be an important component of an integrated approach to reduce Asian carp
numbergo mitigate impacts to aquatic ecosysteMedelswill be an importantool for
projectingthe level of removal needed to have andgigant impact on Asian carp populations
Likewise, defining the level of insignificant effect on other organisms is critical to measuring
success.

Strategy 4.3. Understand hybridization between Bighead and Silver carp and evaluate its impact
on Asian cgp invasion (National Goal 6).

Hybridization between Bighead and Silver carp has been reported in the greater Mississippi
River BasinHowever,its impacton Asian carp invasion capability is unknowimderstanding

the occurrence and impacts of hybridiaatin invasive populationsf Asian cargn the United

States may influence management as well as provide information to China where the decline of
thesespecies is a serious concern.
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Goal 5 z Coordination : Maintain coordination and communication among
partners regarding Asian carp management in the Missouri River Basin
and beyond .

A basinwide, coordinated approach is requiredstacessfully implement thiiramework
Numerous groupsncluding federal, state, and tribal agenceskicational institutionson
governmental organizations (NGOpjivate commercial interestand the publichave avested
interest in preventing the dispersal and colonizatiofsian carp in aquatic ecosystems of the
United StatesThe Missouri River is a subasin of the Ieger Mississippi River Basimhis
physical connection requires coordination at the labgsin level Nationally, much effort and
many advances have been made in regards to controlling the spread of Asian carp.
Internationally, researchers and governrakagencies in Chinand elsewherbave expertise
regarding Asian carp biology, management, and market develogmeigmentation of this
frameworkwill be most effective when the efforémd strategiesf these divemsgroups are
integratedand coordinad

Strategy 5.1. Developan implementation program that effectively coordinates, oversees, and
drives implementation effori®NationalGoal 7).

Strategies and actions can be developed, but to successfully and efficiently manage and control
Asian carp, hese plans must be funded adequately, put into action, and effectively sequenced
and coordinatedsStrategies and actions should be prioritized and implemented in accordance
with their strategic importancAdvance planning and coordination are essefdrahe most

efficient useof resources.

Strategy 52. Coordinate wh other regional and nationAkian carp managemeetforts
(NationalGoal 7)

Formalizing communication and coordinatiaith other regional and national plan
implementatiorstructureswil | reduce redundancy ampaovide opportunit to exchange ideas

The involvement of diverse stakeholders warrants the development of a defined process for
communication andecisionmaking This process wouldstablish formal institutional

agreements andrangementd-or successfuimplementation of this plan to prevent further
introduction and spread, and to reduce or eradicate feral populations, coordination is paramount.

Strategy 53. Coordinate wittother regional aquatic research and monitoring effdtational
Goal 7.

Current fisheries research in the Missouri River Basin will continue to contribute information on
the presence, abundance, and impacts of Asian carp in the Missouri RiveiEgatishing a
communication framework to relay informari relevant to the managementAsian carpn the
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Missouri River Basin will expedite the transfer of informategonong projects, investigators, and
managerskEfforts should be made to coordinate with other aquatic research taking place in the
Missouri River Basin, such as limnology, hydrology, and other related fields that may have
impact on or be impacted Itlye management of Asian carp.

Goal 6 z Education : Educate the public on how and why to prevent the
introduction and spread of Asian carp as well as inform them of current
management efforts in the Missouri River Basin

It is important to developnd disseminataccurateand consistergciencebased information
concerning Asian carpAn effective education initiative will providetizens industry, andther
entitieswith the information necessary to adopt practices that prevent accidental and deliberate
unauhorized releases of Asian catpereby minimizingadverse effects of feral populations.

This goal must be dynamic to reach aaiflect the diverseaudiences associated witie Missouri
River Basin For greatest effectiveness, each component of the education program should be
monitored, evaluated, and managed adaptively to ensure that objectives are being met.

Strategy 6.1 Develop a campaign thatguides accurate information on prevention and impacts
of Asian carpgNationalGoal 5)

A basinwide campaign that provides consistent messaging will be developed to promote actions
that prevent the introduction and spread of Asian daapyeted audiencehould include
impactedcommunitiesindustries, researchers, governmental agencies, and others who have
been identified as a potential for hurmaediated pathways of spredtihere possible, this
campaign will be broadened beyond the Missouri River Basiat@ minimumprovide
messaginghat is consisterwith other regional or national campaigns. The campaign should
focus on information about Asian carp biology, impacts, and management as well as best
management practicés prevenior minimize furtherspread of theeinvasive species

Messaging for the campaign will incorporate curtiafarmationdeveloped through peer
reviewed scientific resear@nd other credible sourceBest management practices should
address variety of pathways to prevent iotluctions or spread of Asian caapd also promote
ways to minimize the impacts of existing populatiddsally this information would be
consistent with regulations and best management practices developed in Goal 1 of this
Framework.

Strategy 6.2 Evaluate ecological, recreational, and economic impacts of Asian carp in the
Missouri River Basin (National Goal .6)

It is important to understand the impacts that Asian carp have in the Missouri River Basin.
Native aquatic species may be impacted by competitioresources, recreational experiences
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may be impacted by jumping fish, and all of these items may impact local economies.
Understanding these effects wiktify control effortsand increase the effectiveness of outreach
messaging

Strategy 6.3Engag stakeholders on management actidtegional Goal 6)

Throughout the implementation of this Framework, it is important to educate impacted parties of
management actions taking place. Public information should be available in appropriate forms,
from presgeleases to public meetings. This is particularly true if management actions could be
perceived as controversial, at which time stakeholders should be given an opportunity to provide
input. By keeping impacted parties, such as anglers, aquaculture yn@asironmental groups,

and governmental agencies informedinagement actions such as the adoption of regulations

are likely to be implemented more quickly and with less hesitancy by the implementing entity.
Understanding how management actions may tiffiggacted parties can also lead to the
development of more feasible regulations, easily adopted best management practices, and
targeted education materials.
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Appendi x A. Distribution  Maps

Missouri River Basin

Dakota

Colorado

Kansas

Bighead Carp Hypophthalmichthys nobilis

Figure 2. Distribution of Bighead Carplypophthalmichthys nobilis the Missouri River Basin.
Green boxes indicate the presenc8ighead CarpMajor Dams on the mainstem Missouri

River are indicated with red text. States and major rivers are indicated with bladbatxt.

source: U.S. Geological Survey, Nonindigenous Aquatic Species Database Program, July 2016.
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Missouri River Basin

Dakota

Colorado

Kansas

Black Carp Mylopharyngodon piceus

Figure 3. Distribution of Black CargMylopharyngodon piceus the Missouri River Basin.
Green boxes indicate the presence of Black Qdgpor Dams on the mainstem Missouri River
are indicated with red text. States and major rivers are indicatiedhhack text.Data source:
U.S. Geological Survey, Nonindigenous Aquatic Species Database Program, July 2016.
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Missouri River Basin

North
Dakota

Colorado

Kansas

Grass Carp Ctenopharyngodon idella

Figure 4. Distribution of Grass Car@tenopharyngodon idella the Missouri River Basin.
Green boxes indicate theggence of Grass Cafdajor Dams on the mainstem Missouri River
are indicated with red text. States and major rivers are indicated with bladRaé&xisource:
U.S. Geological Survey, Nonindigenous Aquatic Species Database Program, July 2016.
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Figure 5. Distribution of Silver Cargdypophthalmichthys molitriin the Missouri River Basin.
Green boxes indicate the presence of Silver Qdgjor Dams on the mainstem Missouri River
are indicated with red text. States and major rivegsradicated with black texData source:
U.S. Geological Survey, Nonindigenous Aquatic Species Database Program, July 2016.
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