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A. Executive Summary

Aguatic MNuisance Species (ANS) pose significanl ecological and  socio-economic
threats o aqualic ecosystams in Oklahoma. Zebra mussels, golden alga, white parch,
hydrilla, among others, have already become established in Oklahoma aquatic syslems.
While their initial impacts have been lmited and localized, there is litthe doubd that these
and other AMS pose a serous fhveat lo the agquatic resources, and polentially the
aconomy, of the State of Oklahoma.

The importance of the Stale’s agualic resources requines a coherent and inlegrated
rasponse to the threal posed by ANS, Using guidance from the Mational ANS Task
Force and other accepted state agency plans such as Kansas, lllinois, lowa and
Oregon, this management plan was developed to establish management aclions to
address the prevention, control, and affects of non-indigenous agualic nulsance species
that have invaded or may invade Oklahoma waters. The Oklahoma Aquatic Muisance
Species Managemen! Plan serves as the initial slep in establishing a program o
specifically address ANS issues in Dklahoma.

The development of a state ANS management plan, as called for in Section 1204 of the
Mon-indigenous Aguatic Nuisance Prevention and Controd Act (MANPCA) of 1980,
provides an opporunily for federal cost-share support for implementation of the plan.
MANPCA, reauthorized in 1996 as the Mational Invasive Specias Acl [NISA), specifies
that state plans identify feasible, cost-effective management practices and measures
that can be implemenied by the state o prevent and control ANS infestations in an
emvironmentally sound manner. The goal of the Okiahoma ANS Management Plan is
to: AMinimize the harmiud ecological, economic, and soclal impact of ANS through
prevention and management of infroduction, popuwlation growth, and dispersal of ANS
into, within, and fram Okiahoma.

The goal will be met by implementing a sel of objectives as follows:
1. Coordinate and implement a comprahensive managament plan.
Prevent the introduction of new ANS into Oklahoma.

Datact, monitor, and eradicate ANS,

P

Control and eradicate establshed AMS thal have significant Impacts.

in

Educate resource user groups about the risks and impacts of ANS and how o
reduce the harmiul impacis,

6. Conductsuppor research lo determine risks associaled with pathways of
intfroduction/spread, amironmental conditions favorable for establishment of
ANS, interactions with nalive species, and cosi-effective and amdironmentally
sale controlieradication measures.



Included in this plan are discussions of exstng problems, a summary of federal,
regional, and state policy; a list of non-indigénous species known to exist in Oklahoma;
identification of existing pricrity ANS, and a discussion of regional ANS that pose a
threat 1o Oklahoma's aguatic ecosysiems.

To ensure that the goals of this plan are being effectively addressed a procedure for
monitoring and evaluating the implementation of strategies and tasks will be initiated.
This evaluation will focus on the feasibility and cost-effectiveness of management
activiies. The plan iz a working document and will be perodically updaled and
expanded based upon the experience gained from implamentalion, scientific research,
and new tocls as thay become available.

The effon o develop a slate ANS management plan was led by the Oklahoma
Department of Widlife Conservation in conjunclion with personnel from ofher
government agencies and private organizations (Appendix B). Public commenis were
solicited from local governmenis, regional entiies, public and private organizations, and
MESOURCE USer groups thal have expanise and interes! in the control of ANS. Commanis
wera considered, and revisions have been made to the plan.



B. Introduction

Mon-native invasive species, or for the purpose of this document, aguatic nuisance
spacies [ANS), threalen the ecological integrty of agualic systems worldwide, These
invaders displace native species, disrupl ecological processes, upsel the stability of
ecosystems, and can [meverssbly change natural landscapes. In addition 1o the
ecological damage caused by ANS, the burden to local, state, and federal economies
can be staggenrng. State and local governments spend hundreds of milions of dollars
annually to confrol ANS, It is estimated that ANS cost the U.S. economy 3137 billion
annually [Pimentel of al. 2000).

Recognizing the ecological and economic threals posed by AMS, the federal
government passed the Non-indigenous Aguatic Muisance Prevention and Conlrol Act
(NANPCA) in 1980, This legislation provided a funding mechanism for stales o
address ANS ssues. This legislation was expanded with passage of the National
Invasive Species Act (NISA) in 1996. NISA specifies thal state plans idantify feasible,
cost-effective management stralegies fo prevent introductions of and control the spread
of ANS in an environmenially sound manner, For Okiahoma to be eligible for federal
cosi-gshare funds 1o combal ANS, a siate-wide ANS managemeni plan must be
approved by the Federal ANS Task Force established under NISA.

Oklahoma’s Stale Wildlife Action Plan (SWAP; Siate Wildife Grani T-2-P-1) identilies
exolic and invasive species as one of five priority Issues that threaten the consenvation
of Oklahoma's wildlife resources. Specific issuss within SWAP thal identify ANS as
traats ncluda:

» water diversion projects, particulary inter-basin transfers. thal can serve as
pathways for the spread of ANS;

= nutrient runoff from fertilizers and confined animal feeding operations degrade water
guality and deslabilize aguatic systems which increases the poteniial for
esiablishment of non-nalive species;

= gslablishment of ANS destabilizes aguatic systems often resulting in decreased
bsodivarsity and threatening populations of “species of greatest conservation need”;

= mowement of species outside their native range by Ihe public, Le., ball bucket
releases, were likely the cause of establishment of the Red river shiner Nofropis
bairgi becoming established in the Cimarmon River and the Red river pupfish
Cyprinodon rubrofiuvialiis becoming established in the Canadian River;

= zrebra mussels Dreissena polymorpha and Asian carp are polential threals to native
mussel populations,

Action plans identified in SWAF to deal with these threats include:

develop an invasive species managemenl plan;

survey aquatic sysiems lo determing distribution of ANS;

ramave non-native plants from wetlands and restore native plant communities;
develop cost-share or incenlive programs for private landowners o encourage
control of ANS on private propery;



* aducale the public on ANS issues and roles that the publc plays in prevanting
introductions and controlling the spread of ANS,

Development of this plan Is partially funded through a SWAP grant (T-44-P-1) io the
Oklahoma Department of Wildlife Conservation (ODWC).

The northeast quadrant of Oklahoma is the region of the state cwmently most impacied
by ANS (Figure 1). Zebra mussels have moved up the McClellen-Kemr Arkansas River
Mavigation sysiem, mosi Ekely via barge traffic from the Mississippi River and are
prograssing down the Arkansas River vie natural movement from El Dorado Resenvir
in Kansas, Bighead carp Hypophthalimichthys nobis have been found in Grand Lake
and in the Meosho River above Grand Lake. Bighead carp have also been verified from
the Red River below Lake Texoma and from the Kiamichi River below Hugo Lake.
White perch Morone americana have moved downsiream from Cheney Reservolr in
Kansas and are curently found in Kaw and Keystone Reservors. Thay will likely
continue to move downstream throughout the Arkansas River system. Golden alga
Prymnesiurm parvum has caused fish kills in Lake Texoma and Altus City Lake. Hydrilla
Hydria verficillata hes recently been found in Arbuckle, Murray, and Soonar Resanvoirs,
likely as a result of movemenis via recreabional boaters. The exolic zooplankton
Daphnia lumholzi has been found in 18 Oklahoma reservoirs. Strategies to contain
these and other AMS species infesting Oklahoma walers, as well as sirategies o
prevent the introduction of AMS not currently found in Oklahoma will be addressed in
this: plan.

szebra mussels
A bighead carp
¥ white perch
mgolden alga
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Figure 1. Current known distribution of selected ANS in Oklahoma as of August 2008



To prevent the spread of AMS into, or oul of Oklahoma, siralegies thal are
cohesive with those of neighboring stales are vital. The Arkansas River runs through
both Kansas and Oklahoma and has served as a pathway for the introduction of ANS.
Lake Texoma is shared by Oklahoma and Texas and has experenced fish kills due to
golden alga. Jebra mussels were first reporied in Lake Texoma in 2008, This is the
first case of zebra mussels in Texas and is a concemn regarding water transfer from
Lake Texoma to Lake Lavon, TX, Grand Lake in the northeastern comer of Oklahoma
is a popular fishing destination conneclted o Missour via the Elk River. Kansas has an
approved siale ANS management plan and Missouri and Texas both have plans
drafted. Texas has also produced a state plan for the management of golden alga in
public waters. The sirategies in these dotuments were considered and incorporated
whera relevant in this management plan. A common goal of Oklahoma and its bordering
siates is o establish working parinerships with ANS management programs in regional
states o facilitate the sharing of data and coordination of management activilies.
Oklahoma, Taxas and Kansas all support the 100 Maridian Initiative, and participate in
the Western and Mississippi River Basin Panels of the Aquatic Nuisance Species Task
Force. Participation in these forums will help to facilitate development of a coordinated
network among stale agencies fo document, evaluale, and monitor effects of invasive
species on the econony, the environmant, and human health,

As per Rendall (1287), ANS management plans need to consider the following points
whan developing strategies o control invasive species:

= many pathways exist for the introduction and spread of ANS, most of which are
related lo human acthvity, new species ame continually ntroduced via these
pathways;

& infroduclions have many associaled costs, i.a., control and managemen! cosis, long-
term acosystem changes, loss of recrealional opportunities;

= once ANS become established, few, i any, acceplable conirol measures are
available: conirol measunes are very expensive and eradication unlikely;

= prevention is the best course of action with comprehensive management plans,
education programs, and regulations offering the best chances of containmant.

These poinis have provided guidance in drafting the sirategies aimed al prevention and
control of ANS in Oklahoma’s agualic ecosyslems.

The intanded oulcomeas of this plan include;

= jdentifying species of greales! concem, whether curmently present in Oklahoma
waters or likely 1o invade in the future;

« greale sufficient funding and personnel to support the plan:

= jdentify gaps In distribution data lo focus survey efforts to besi delermine current
distribution patterns,

= jdentify palhways for spread of invasives cutward from currant locations;

* jdantify shorlcomings in current statutes aimed at preventing introductions of ANS
not currently in Oklahoma and movement of ANS o uninfesied systems;

= recommend language o ewmakers on how to strengthen said regulations;
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*  develop public outreach siralegies to ralse public awareness of ANS issues and the
rola of aquatic resource users in prevanting their introduction and spread;

= create a framework for coordination of ANS aclivities among federal, siate and local
government, privata industry, non-governmental organizations, and the public.

The ODWC was he lead agency in drafling this plan. Members of the Zebra Mussel
Task Force (ZMTF), an interagency coordination group established shorly after zetra
maussels were found in Oklahoma {1883) and the ANS Plant Task Force (PTF) reviewed
drafis of the plan, Siaffs from the office of the Siale Secrelary of the Interior,
representatives from state agencies with regulatory authority over ANS issues and
academics from stale universities with expertise in ANS were Involved in the review
process, A complele list of individuals and their respective agencies are included in
Appendix B. Public commants weane solicited from local governments, private industry,
public and private organizations, and resource user groups, All comments were
considered and incorporated where appropriale. A summary of these comments Is
included in Appendix E. The draft plan was approved by the ANS Task Force in
Dctober, 2008, Funding from the LS. Fish and Wildlife Senvice ($34.677) was recelved
in May, 2009 fo be used toward implementation of the plan.

To effeciively manage AMS, a definibon must first be esiablished to help focus
resources aimed al contral and managemant of indhvidual species. Oklahoma will use
the definifion for invasihve species, or for the purpose of this reporl, ANS, outined in
Executive Order 13112 on Invasive Species, signed by President Clinton on February 3,
1999, The Order stales thal an “invasive species” is one that is non-native 1o the
affecied ecosystem and whose introduction causes or is likely to cause economic or
anvironmental harm or harm to human health. As per this definition, nof all non-native
species are considered ANS, ODWC uses non-native species, such as siriped bass
Morone saxailis and walleye Sander virewrn and their hybrids in its management
programs.  These species have creatsd economically valuable fisheries with no
measurable negative affects on resenvoir ecosystams.

C. Problem Definition
Mon-indigenous Aquatic Animals

A draft list of non-indigencus aguatic animals in Oklahoma is included in Appendix A
and is based on existing data. As such, the Esi is likely incomplete as informalion on
such animals in Oklahoma is mited. A discussion of ANS species considered of
special concam in Oklahoma follows.

Asian Carp: The lffe history ftraits of Asian carps (e.g., reproductive capability,
population densities, feeding habils, broad climate iolerance, mobility, and longevity)
indicate that they have a high probability of causing ecological and aconomic effects
wherne populations become esfablished (Mandrak and Cudmore 2004, Haolar et al. 2005,
Mico el al. 2005). In some locations of the Mississippl River Basin, such elffects have
oocurred.  Malural resources managers are concemed that the four species of Asian
carp have the potential to cause extensive and irreversible changes to the aguatic
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environment, thereby jeopardizing the long-term sustainability of nalive aqualic species,
particularly to imperled, threatened, and endangered species. Confounding this
situation s the faci thal the bighead carp has been cultured and sold as a live food fish
product since the early 1980s, grass carp Clenopharyngodon ideffa have been stocked
nationally by public and privale entiies since the late 1960s as a biological control for
aquatic weeds (grass carp are also cultured and sold as a live food fish product), and
the black carp Mylopharyngodon piceus has been used since the early 13805 as a
bicdogical control for pest gnails in commarcial aguaculture production ponds,

Small silver carp Hypophthalmichthys malitrix and bighead carp resembile gizzard shad
Dorogoma cepedianum. Cast-netling for bail In tailwaters below some major resenirs
in Oklahoma has the potential to introduce Asian carp into some of the premier spor
fishing lakes in the state. Anglers routinely cast net for bait below the Dennison Dam at
Lake Texoma and use the bai to fish for stiped bass or catfish in Lake Texoma. Asian
carp can be accidentally introduced into the lake through this practice. Bighead and
silver carp have reproductive requirements similar to those of stripad bass. There is a
real poiential lo establish a reproducing populaiion of Asian carp in Lake Texoma which
could be devastaling to the stiped bass fishery and paddiefish Polyodon spathula
recovery afforts. A 13-pound bighead carp, a pholo of which was verified by an ODWC
fisheries technician, was shot by a bowfisherman in Lake Texoma in 2008

Grass Carp (Clenopharyngodon idella): Grass carp are native o large mvers in Asia,
ranging from the Amur River in China and Siberia south to the West River in China and
Thailand. As a food fish, the species has been cullured neary wordwide. The diploid
grass carp has been used for biological control of aqualic plants. Mumerous siudies
have been conducted 1o evaluate its potential for reproduction, feeding preferences,
stocking rates, and impacis on olher aqualic resouwrces (Smith and Shireman 1983).
However, the potential of the diploid grass carp to naturally reproduce caused
considerable controversy over its use as a biological control agent.  This eventually led
to the production of sterile, triplold grass carp which most siates allow (o be used for the
eontrol of squatic plants, at least for experimental purposes. Through the use of grass
carp to control excessive aquatic vegetation, they have been legally introduced into at
least 35 states, including Oklahoma, Diploid grass canp stocking for control of aquatic
vagetation in private walers was legafized in Oklahoma in the early 198008 Currently
grass carp are availabla for purchase for private usa through a number of commercial
fish producers in the stale. The Oklahoma Department of Wikdlife Conservation
currently uses grass carp on its four fish hatcheries for controd of aguatic vegetation in
culture ponds. Grass carp orient (o flow and will quickly leave ponds when waler is
fiowing owver the spillway. Today grass carp can be found in most resenoirs in
Oklahoma and reproduction of grass carp has been verified in Lake Texoma by ODWC
biologists and the University of Oklahoma (Hargrave and Gido 2004). The ability of
grass carp lo consume vegelation and reproduce in siate walers gives them the
potential to significantly impact, if not totally eradicate, beneficial aquatic planis.
Without protective and escape cover, small species of fish and young game fish
abundances would decling, Their distribution throughout the stale makes grass carp a
significani threat thal warrants aftention. ENective 1 January 2010, triploid grass carp
only can be stocked in private waters for vegetation control. Possession of diploid grass



carp by Foensed commencial aguaculture facilities will be legal for exporiation to states
allowing diploid grass carp and for the production for the hurnan food market only.

Bighead carp (Hypophthalmichthys nobilis): The bighead carp is a large-bodied
planktivere endemic o eastern China. In 1973, an aguacultunist infroduced bighead
carp into Arkansas in an aitempl to improve water quality in production ponds. (Freeze
and Handerson 1882). In 1974, megulatons wore mandated to restrict bighead carp
stocking info public waters of Arkansas fo reduce the probability of accidental
infroductions.  Despite these regulations, bighead carp escaped from aguaculiure
facilities and subsequently dispersed info ninelesn states. The bighead carp has been
observed in Oklahoma below Hugo dam in the Kiamichi River, below Denison Dam on
the Red River, and in the Neosho River in and above Grand Lake (Pigg o al, 1993,
Figg et al. 1997). Five bighead carp were reported from the Neosho River and Grand
Lake in spring 2009, all large adults. A single bighead carp was reported by a
bowfisherman, verfied by an ODWGC fisheries technician, from Lake Texoma in 2008.
This species is currently not in sufficient numbers to cause hanm, but this situation coukd
change as bighead carp become more widespread in Oklahoma and if reproduction in
the Neosho River and/or Lake Texoma is verified.

Sliver carp [Hypophthalmichthys molitrix): Siver carp were imporied and slocked
for phytoplankion conired in eutrophic water bodies and also as a food fish. They were
first brought nto the United Siates in 1973 when a private fish farmer imporied them
into Arkansas. By 1980 the species was discovered in natural walers, probably a result
of escapes from fish hatcheries and other types of aguaculture facilities (Freeze and
Hendarson 1882). In numbers, the siver carp has the polential to cause encrmous
damage 1o nabve species because i feads on planklon required by larval fish and
native mussels. Fopulation densities in the Mississippi River have exploded and native
fish specles have been displaced. Presenily, siver carp have been recorded in 12
states including Okiahoma (Benson et al. 2001). Although they have besn found in
Dklahoma, silver carp do not appear o be causing any severe problems at this point.
This situation could change as silver carp become more widespread. Monitoring of this
species will be needed.

Black carp (Mylopharyngodon piceus): The black carp is a large river fish nathve 1o
Pacific drainages in eastern Asia. Black carp entered the United Siales in the early
19705 as a contaminant in imported grass carp and are currenily baing maintained in
resaarch and fish producton facilities in seven stales incleding two thal border
Oklahoma (U.5. Fish and Wildlife Service 2002). Approximately 30 black carp escaped
from a fish farm in Missouri inlo the Osage River, Missour River basin, in April 1884,
The first specimen reporied from the wild was caplured in March 2003 from Horseshos
Lake, Ilinois. A second specimen was captured from tha wild in the lower Red River,
Louisiana in April 2004 (Mico and Fullar 2004). In 2007, the black carp was listed as an
inpurious species under the Lacey Acl Black carp are likely to sunvive in the wild and
spread throughout the Mississippl drainage. Black carp are mofluscivores but also fesd
on freshwater shrimp, crayfish, and insecis thus competing for food with native fish and
wildlife species (Mico and Wiliams 1888), If black carp become established in Morh
American ecosystems, their feeding habils could drastically modify the ecoclogical
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balance and forever change the aesthelic, recreational, and aconomical values of native
aquatic systems. This species would also be especially harmful to native unionid
mussels, a taxonomic group thal is already imperlad throughout its native range. It is
highly probable that black carp would feed on and reduce populations of native mussals
and snails (Nico and Wiliams 1998). Even at relatively small sizes (age 4), black carp
will eat 3-4 Ibs. of mollusks daily, posing a direct threat to one of the most diverse
molusk faunas in the warld.

The risks thal black carp pose o ecosysiem integrity do not stop al its direct effect via
mollusk predation. Mollusks serve a crifical role in mainfaming ecosystam health
through their role as fiter feeders. Mollusks also serve as “early waming systems” in
identifing degrading water quality. Black carp also pose a threat lo other aguatic
organisms through compelition for food with native molluscivores and serve as hosts to
a wide array of parasites that could have negafive impacts an native species and
polentially humans. Black carp have not been reported in Oklahoma, bul the potential
ecological harm posed by black carp and their curmant proximity to Oklahoma make it a
significant threat that warrants attention.

White perch (Morone americana): A native to the Allantic coaslt region of Morth
Amearica, the while parch invaded the Great Lakes in the 19503 through the Walland
and Ene canals (Boileauw 1985). Through competition with native spacies, predation on
fish eggs, preying on young fish, and hybridization with white bass Morone chrysops,
white perch can quickly become the dominant species in freshwater lakes. White perch
tand 1o stunt and become undesirable when over-population occurs in freshwater lakes
(Scoit and Crossman 1880). Since its arrival, il has been associaled with declines in
both walleye and white bass populations in those areas whare il has become weall-
esiablished. White perch were infroduced in Kansas from a contaminated siocking of
striped bass in Chensy Reservoir. A mreproducing population subsequently becama
astablished followed by downstream migralion in the Arkansas River. The specias s
now eslablished in Kaw Lake, Oklahoma. White parch populations have spread nto
Kaw, Sconer and Keysione Lakes in Oklahoma with conlinued migration downstream
throughout the Arkansas Rivers syslom appearing likely. This is a priodly species, and
damands immediate attantion and managamsant.

Brook Stickleback (Culaea inconstans):. Brook sticklebacks occur in Canada and the
naorthem Unibed States, but have become established 1o the south, including Oklahoma,
through bait bucket transfers. Pigg et al, (1993) discovered brook stickleback in a bait
ghipment of fathead minnows from Minnesola and suggested a possible link between its
infreduction into Oklahoma and the bait fish industry. A much earfier report in
Oklahoma is apparently based on observations of this species in balt tanks near FL
Gibson Resarvoir in Wagoner County (Heard 1959; Moora and Riggs 1963). Although,
there are no verified reconds from open waters, al leas! some individuals were likely
intreduced through discarded or escaped bail. The impact of their introduction is largely
unknown al this ime. Woodling (1885) staled thal the species is pugnacious and preys
on eggs. As suth, s use as & baill fish (8 discouraged so as o prévent accidantal

range expansion,

Rudd |Scardinius erythrophthalmus): Introduced into the United States in the earfy
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1900s as baithish, this Eurasian nalive is found in 20 stales, including Oklahoma (Mico
and Fuller 2003). Similar in appearance to tha golden shiner Nofemigonus crysoleucas,
the rudd is capable of growing to 20 inches in length. Cumently, the rudd is one of the
most rapidly spreading non-indigenous fishes in the United Stales. The grealest thraal
posed by the rudd is its ability to hybridize with the golden shiner which may endanger
that species’ genelic integrity (Burkhead and Williams 1991). While little is known about
the threat posed by rudd, ils occurrence in several Oklahoma rivers suggest the need to
monitor this ANS,

MNorthern snakehead (Channe argus): Most likely brought info the United States as a
food fish, the northern snakehead is a predatory fish native to Asia. it became a
concem in the Mid-Atlantic after being discoverad in Manyland ponds and the Potomac
River { Courlenay and Willlams 2004). A voracious pradator with sharp teeth and mature
body length from three to four feel, snakeheads have the potential to drastically aller
freshwaler ecosystems by oul compeling native fish species, including many sport fish,
Snakeheads prey on fish, frogs, crusisceans, and aguatic inseclts. Many species of
gnakehead fish, including northem snakehead, have the abity o breath air and crawl
shori distances between waterbodies. Its native range suggests it could become
established throughout the configuous United States (Courlenay and Willlams 2004). It
is currently ilegal to possess or impon any species of snakehoad (Chamna spp.) or their
eggs in Oklahoma. A reproducing pepulation was confirmed in the Pine Creek drainage
in eastem Arkansas in April, 2008. An eradication process was implemented by the
Arkansas Game and Fish Commission 1o confrol the population.  Morhern snakeheads
have nol been reporied in Oklahoma, bui the potenlial ecological harm posed by
northem snakeheads and their curment proximity to Oklahoma make it a significant
threat that warranis attanticn.

Zebra mussel ({Dreissena polymorpha): The zebra mussel is one of the best known
invaders of the Greal Lakes region and other areas of the country where it has spread.
Zebra mussels wera infroduced from Eastern Ewrope via ballasi waler discharge from
European freighters. In tha late-1880s, the zebra mussel was discovered in Lake S
Ciair, between Lake Huron and Lake Ere. This species spread rapidly to 20 states in
the Mississippi River drainage. Zebra mussels can easily survive overand franspon
while attached to boal hults or in live wells, engine cooling systems, or bail buckets.
Live zebra mussels have bean found ail California agricuftural stations on boats from the
Midwest, and in Washington on boats destined for British Columbia.

The zebra mussel is a prolfic fouling organism with greal polential to disrupt figh
passage faciliies and cause ecological and economic damage. It is a highly
opporiunistic mollusk, reproduces rapidly, and consumes large quanlities of plankion
from the water column (Trometer et al. 1999). The polential and profound impacis lo
fisheres include changes in food availability and spavwning areas. Reductions in density
and biomass of the zooplanklon communily may resull in reduced growth or abundance
of age-0 fish. The first year of a fishes’ life is a time when it is mosi vulnerable 1o
predation; reduced growth rates at this age may extend this period of vulnerability (Wu
and Culver 1991}

Economic impacts of zebra mussels are primarily caused by their fouling characteristics.
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Mussel build-up on waler intake/discharge siruciures cause ulllities. and industries o
incur significant costs associaled with monitoring, cleaning, and contralling infestations.
According to a recent economic impact study, each of B4 Greal Lakes waler users
reporied average tolal zebra mussel control expendilures of $513,600 over the five-year
parod from 1989 o 1994 (Hushak et al. 1885). Nationwide expendifures io conbrol
Zebra mussels in waler controd infrastructures are estimated at $3.1 billlon over 10 years
(U.5. Congress Offica of Technalogy Assessmant 1393).

in Oklahoma, Zeba mussels wara first found in the McClellen-Kerr Arkansas River
Mavigation System 1983, most likely moving up the river with barge traffic. From there
zebra mussels have moved up the navigation system and have attached o locks in the
Port of Catoosa near Tulsa. Populations remained relatively low, rarely exceeding
S000m’. However, a population explosion occurred in 2004, coincident with a mild
summer, when densities in excess of mll.ﬂ{m.l'mt were recorded. Jebra mussals wana
found in Oologah Reservoir in 2003, likely as hilchhikers on recreafional boat traffic.
Zebra mussels were found in Kew Reservoir in 2004, likely moving downsiream from a
population established in El Dorado Lake, Kansas, Zebra mussels continued to move
downstream, infesting Sooner and Keysions Resarvoirs and can cumently ba found
througihout the Arkansas River in Tulsa, Two zebra mussel aduits were found in Grand
Lake in 2006 but no veligers have been found there 1o date, Zebra mussels have been
discovered on several boals by marina personnel who prevenied the infesled boats
from baing launched in the lakes. Adult zebra mussels were recently found in Hudson
and W.R. Holloway lakes in 2009, Adult mussels have also been found in Lake Texoma
and have become well disiribuled throughout the lake. Considered a high priority
species, zebra mussels represent a senous threat to Oklahoma’s aquakic resources and
deserve immediale managemeant action,

Quagga mussel [Dreissena bugensis): Cuagga mussals are nalive to Casplan Sea
drainage in Eurasia. They most kely armived as stowaways in the ballast waler of
ooBan going ships. They weare discoverad in the Greal Lakes region in Seplember
1989. The quagga mussal is related to the zebra mussel but was not identified as a
distinct species until 1881, Cuagga mussels like silty or sandy lake boltoms. They can
live in wabers ranging from warm and shallow to deep and cold. They are also able o
lolerate somewhat salty water. A quagga mussal feeds all year, even in winter when
Zebra mussels are dormant. In addifion, it may have the same potential as the zebra
mussal to ciog water intakes. Cuagga mussels can easily survive ovarland ranspon
while attached to boal hulls or in ve wells, engine cooling systems, or bait buckels.
Quagga mussels were recently found attached to a boat preparing to but prevented
from launching at Eisenhower State Park on Lake Texoma. To dale, no other reports of
quagga mussels have been made in Oklahoma, bul it is considered a priority species
because of the polential for infestation and environmental damage.

Exotic waterflea (Daphnia lumholtzl): Mative to Africa, Australia, and India, this
Cladoceran species was first discovered in 1990 in Texas. It has since been found in
several Midweslern states Including Kansas, Missour, and Oklahoma. Havel and
Shurin (2004) reported D. lumholtzl from Aloka, Broken Bow, Coalgate, Copan, Forl
Gibson, Grand, Greenleaf, Hugo, Humphreys, Keystone, Murray, Pine Creak, Raymond
Gary, Robert 5, Kerr, Sardis, Texoma, Tenkiller, and Waurika reservoirs in Oklahoma.
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The continuing discovery of the orfganism in new locations could be due io
contaminated stockings of fish through commercial irade, At the same lime. the dose
proodmity of affecied reservoirs might lead to the conclusion that it may have spread by
recreational boating from infested reservoirs (Benson et al. 2005). Analyses of pre-
invasion zooplankion communites indicale that 0. iumbolfzi may be invading reservoirs
in which native Daphnia species are rare, While the long-term effects of the invasion of
D, lumholtzi are unknown, it has the potential o dominate late summer zooplankion
communities in reservoirs {Dzialowskl et al. 2000).

Now Zealand mudsnail (Potamopyrgus antipodarum): MNative o New fealand, this
species was discovered In North America in 1987 and has rapidiy spread throughout the
weasiemn United States. It is a parthencgenstic ivebearer with a high reproductive
potential. Mature New Zealand mudsnails (NZMS) average 5 mm in length; juveniles
are much smaller, making them difficull io notice on gear. Snail populations can reach
densities greater than 100,000/m” in suitable habitat. The highest racorded densities
reported are 800,000¢m” in Lake Zurich, Switzerand, where this species colonized the
entire lake in less than seven years (Richards 2002). To dale, few data have been
reporied or research conducied on the impacts of the animal on  native
macroinverisbrate populations or aguatic ecosyslems.

Concern aboul the potential impacts of the NZMS on nalive species, fishenes and
aquatic. ecosystems in the wesiem United States has boen generaled by the rapid
spread of this species. NZMS degrade habilat with their high reproductive capacity and
the subsequent impacts on invertebrate food sources. Iis spread inlo new syslems is
considered to be primarily human-caused and unintenlional transporl by people is
probably the primary vector for the spread of NZMS. The snail clings to the boots of
anglers wading in infosted sireams. The NZMS has not been reported in Oklahama, but
is considered a priorty species bacause of the late 2004 introduction into Colorado and
ihe highly mobile nature of trout anglers.

Rusty craylish [Drconectes ruslicus): The native range of the rusly crayfish is
lilEngds, Indiana, and Ohlo. However, in recent years ifs disiribution has expanded
bacausa of the use of live cravfish as bait by anglers. They are more aggressive than
other native crayfish, better able o awsid fish predalion, and can harmm native fish
populations by ealing their eggs and young. They can displace nalive crayfish,
hybridize with them, and graze on and efiminate beneficial aguatc plants. Large
populations can adversely impact native plant populations (Lodge et al. 2000). As a
rasult of its voracious appelide, it competes with othér agualic crganisms for food,
Eradicaling established infestations is currenily impossible. The rusty crayfish has nol
been found in Oklahoma, but it has bean transpltanied lo new walers in neighbaring
states where self-sustaining populations have becoma established. The species
warrants attention,

MNutria (Myocastor coypus). The nutria is a large semi-aqualic rodent smaller than a
beaver bul karger than a muskral  Mulia are strict vegelarians consuming
approximately 25 parcent of their weight daily. Nutria pradominately feed on the base of
plani stems and dig for roots and rhizomes in the winter. Native to South America,
nutria were imporied inte the United States in the 1830°s for fur farms. They were
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released, either intentionally or accidentally, in the Louvisiana marshes and soon after,
feral populations wene established near the Gulf Coast. Nufria continued to expand
their ranga from there as they were trapped and transplanted into marshes from Port
Arthur, Texas lo the Mississippd River, Rapid population growth followed for several
yaars thereafler and reports of agricultural damage increased. |n 1858, nubria were
taken off the list of prolected wildlife. They have been found in far southeast Oklahoma
where their impact on aqualic emvironments is primarly by reduction of nabve
vegetation in marsh and fverine ansas.

Golden Alga (Prymnesium parvum}). Harmful algal blooms are ubiquitous world wide
in maring and freshwater systems. Texas has documaented fish kills from golden alga in
intand watars since 1985 The spread of golden alga in Taxas and resulting fish kills
have had major ecological and economic ramifications. A fish kill in the upper Red
River arm of Lake Texoma aftributed 1o golden alga occurred in January 2004, A
golden alga-related fish kill in Altus City Lake was documented in August 2004, Fish
kills in the upper Red River arm of Lake Texoma occuwrred in February 2008 and again
in March 2007. Given the history of recccurrence of golden alga-related fish kills in
Texas, it is anficipated that such kills will reoccur in infested waters and likely spread to
waters not currently experiencing kills retated 1o golden alga.

ODWE developed the Oklahoma Harmiul Algal Bloom Response Plan to coondinate a
limely interagency responss to harmful algal blooms (Appendix C). In addition, DDWC
is currently funding research conducted by the University of Oklahoma on the toxi

of the prymnesin toxin to varous sport fishes and zooplankion and the ecological
interactions of golden alga with phytoplankion and zoopiankion communities in Lake
Texoma, The Unhversity of Oklahoma is also cumenily moniloring golden alga
abundance on Lake Texoma and investigating physical, chemical, and ecoclogical
riggers o blooms and lown production. A proposed expansion of these efforts on a
sialewide basis would identify lakes al risk and focus on efforts (o control the spread o
currantly uninfested waler bodias.

Didymo (Didymosphenia geminatas) Didymo is a diatom which is native to the
northam hemisphers, Until recent years, il otcurmed at kow levels in pristine lakes and
streams bul has become invasive, forming dense mals in many streams in North
America. In dose proximily to Oklahoma, Didymo has been found in Colorado and the
White River in Arkansas. This invasive species atiaches 1o rocks and plants in
streambeds and may impact freshwater fish, aquatc planis, and important aquatic
insects. Didymo can completely smother rocks and plants and reduce the area of clean
subsirate and interstifial spaces on which fish and their prey depend for spawning and
feeding. It also lends (o outcompete native algal species, many of which ane food for
aguatic insects, which ane tha main diel source of native stream fishas. Didymo mats
hawve become so thick in some areas it became impossible for anglers to fish. Didymo
is particularly fond of cold tailwaters and, 8s such, poses a particular threat to the trout
fishedes in the lower lilincks and Lower Mountain Fork Rivers.  Didymo was found in the
Lower Mountain Fork River in April 2008 by ODWC and was officially confirmed by algal
axperis al the OU Biological Survey. Anglers have been the principle means of spread.
This infroduction was most ikely caused inadverienily by trout anglers from Arkansas.
Trout anghers who fish sireams in the western United States and Arkansas, and ralburm
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to fish the lowar Ninois andlor the lower Mountain Fork rivers must take precautions fo
avoid spreading Didyma to state waters.

Viral hemorrhagic septicemia: Viral hemorrhagic seplicemia (VHS) has historically
been considerad as the most senous viral disease of salmonids reared in European
frashwater environments. VHS has been associated with marine finfish species, and
most recenily has become an emerging disease of freshwater fish in the Greal Lakes
region of the United States and Canada. VHS is an aguatic rhabidovirus and is shed in
the wurine, feces, and sexual fluids. Infested walers include clnically ill fish and
asymplomalic camers. Transmission can occur through the water or by confact.

Prior to 2003, isolates of the WVHS vinus were limited in Morth America to saftwater finfish
from the Atlantic and Pacific Oceans, including Chincok and Coho salmon, Pacific
herring, Allantic herming and cod.  WHS was firsl delected in the Greal Lakes region in
the Bay of Quinte, Lake Ontario, in 2005, and was subsequantly detacted in an archived
2003 sample from Lake St. Clair. WHS virus akso was detected in Lake St Clair in 2005
and in Lake Ontario, Lake Ere and the St Lawrence River in 2006 in a vanety of fish
species. Since 2005, the list of spacias known to be affected by VHS has risen to more
than 40, mcluding @ number of ecologically and recreationally important fish.

Retall sales and live release of baitfish into the wild represant an area of concem for thie
potential infroduction and/or spread of VHS, Fish belonging o the cyprinid family and
other spacies are collacted from the Greal Lakes and used as bail for sport fishenes
around the U.5. Baitfish from Canada are also routinely exporied o the U5
Additionally, some aguacullure producers collect baitfish brood stock from the Great
Lakes to produce commercial baitfish in their facilities. The destinaions and numbsers
of baitfish moved are nol well documented, and regulation of this secior is inconsistent
smong Stales, or lacking entiredy. Live sale of fish by commercial fishers is also a
concem. Fish from Lake Ere are sold five in Ontano, Canada for transport to pond
aquaculiure facilites in the Midwest ULS. The species, volume and destinations of
these fish are nol well documented.

Racent federal restrictions on intarstale movemant of fish from the Great Lakes region
are aimed at slowing the spread of WYHS, The virus has not been delecied in Oklahoma
but moniloring and disease-free certification of imported fish should be @ priority.

Largemouth Bass Virus: Largemouth Bass Virus (LMBY) is cne of more than 100
naturally occurring viruses that affect fish but not warm-blooded animals. The origin is
unknown, but it is of the Iidovires family, genus Ranavirus. LMBVY s related 1o a virus
found in frogs and olhwer amphibians and naarly identical to a virus isolated in samea fish
imporied to the U.S, for the aquarum rade. Although other species of fish can serve as
camers, symptoms of disease have been evideni in largemouth bass only, The mode
of fransmission and disease triggers are unknown. The disease appears (o differentially
affect the larger indhiduals in a population and kilks have resulled in negative iImpacts 1o
sport fisheries. However, long-tarm impacts to largemouth bass fisheries have been
nagligible,



LMBY fish kills have been repored throughout the southeas!t and Midwesi United
States. Although LMBV-related fish kills have been suspecied on a number of
Oklahoma reservoirs, LMBYV has been verified as the causative agent of kills only on
Tenkiller in 2000 and Wes Watkins reservoirs in 2005, Since 2000, 26 lakes have been
tested for LMBY with positive results found at Arbuckls, Eucha, Eufaula, Ft. Gibson,
Grand, Hudson, Keystone, Konawa, Lawtonka, McGee Creek, Murray, Okemah,
Dologah, Sardis, Skiatook, Sooner, Tenkiller, Texoma, Thunderbind, Webbers Falls and
Wes Watkins. Lakes Arcadia, Bixhoma, Broken Bow, Crowder and Holdenville have so
far tested negative for LMBY. Because of the shori-term impact to economically
valuable largemouth bass fisheres, and the vast amount of negative publicity generated
by such kills, LMBY warrants altention in this plan.

Spring Viremia of Carp: Spring viremia of carp (SVC) iz 8 contagious and potenBially
fatal viral disease affecting fish. As ils name implies, SVC may be seen in carp in the
spring season. Howewver, 3VC may also be seen in other seasons (especially in the fall)
and in other fish species including goldfish and the Eurcpean wedls catfish. Until
recantly, SWVC had only been raporied in Europe and the Middle Easl. Tha first cases of
SVC reporied in the United Siates were in Spring 2002 in cultvated ornamental
common carp (Kol) and wild common carp.  The number of Morth American fish species
suscaptible to SVC i3 not yet known, The first signs of SVC dizeasa in fish may ba a
change in behavior. The diseased fish may breathe and move more slowly. form groups
in slow-flowing water near the pond bank, and lia on their side at the pond bottorm. Oin
the outside of & fish with SVC, the skin and gills may appear dark red, the eyas may
bulge outward, the belly may be swollen, and bloody mucus may hang from the vent,
On the inside of a fish with SVC, a lot of flisd may be in the belly cavity and intermal
organs, blood in the swim bladder, and reddening and swalling of the gul. Howeaver, nod
all fish showing these signs necessarily have SV, as these same signs may also be
seen in many other diseases. Those fish that donl die from SVC may recover and
appear healthy, butl these fish aclually may remasn infected with the virus and conBinue
to shed and spread the virus to other fish, Because tha SVC virus may ramain hidden
in infected fish, the disease is difficull to eliminale from a site. Diagnosis of the SVC
virus in fish can be confirmed through virus isolabon and other sophisticated diagnostic
tests done by an approved laboralory.

The spread of SVC may occur through contact with water conlaminated with the
infected fish's fecas, unne, or mucus. The wires may be spread through contaminated
equipment, fish parasites, predatory birds, and on the oulside of an infecied fish’s eggs.
Onoe SVC is established al a site, it may be difficull to eradicate because of virus—
infected camier fish. It may be necessary to destroy all aguatic life in a pond to
eliminate the disease from the site. Although complete eradication ks difficult, SVC can
likely be controlled and contained within high-risk zones through surveiliance and better
management praciices, including strict biosecurity procedures. People may transmit the
wvirus from place to place on their clothing, footwear, equipment, etc, but the virus doas
nol causa diseass in humans.

BVC has nol been confirmed in Oklahoma; however. in 2006 a Kol retaller received a
shipment of fish thal axhibited many of the clazsic SVC symploms. The manchant
destroyed the dead and dying fish but released those that wera still alive into Lake
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Hednar in Oklahoma City. The popularty of Kol and the regular imporation of thesa fish
from other parts of the U.S. and abroad, warrant careful attention and inclusion of SVC

in this plan.

Whirling Disease (Myxobolus cerebralisy Whirling disease is a metazoan parasite
that penetrates the head and spinal cantilage of fingerling trout where it multiplies very
rapidly, pulling pressure on the organ of equiibium. This causes the fish o swim
arratically [whid), and hawve difficulty feeding and avoiding predators. In severe
infections, the disease can cause high rates of morality in young-of-the-yaar fish.
Thosa thal survive unitil the carlilage hardens 1o bone can bve a normal life span, bud
are mamed by skeletal deformities. Fish can, however reproduce withoul passing on
the parasite o their offspring,

The minule whiring disease organism, nalive to the Eurasian continent, was introduced
into Morth Amerncan waters in the late 19505, So far its severa damage has been
primarily io wild rainbow populations, although many other salmonid species can
become Infected, with or withoul clinical disease. Brown froul saimo fufta, also a
Eurcpean import, become infected but rarely suffer clinical disease. Under some
circumstances infected brown trout suffer some morality, but they always insure the
survival of the parasite. Regardlass of spacies, when each infected fish dies, many
thousands fo millions of the parasibe spores are released to the water. The organism is
viriually indestructible, Spores can withstand freezing and desiccation, and can survive
in a stream for 20 to 30 years. Ewventually, it must be ingested by its alternate host, the
tubsféee worm Twbifex fbifex, whers the spora lakes dn the form that once again will
infect trout fry.

The parasite thal causes whirling disease will continua 1o spread fo drainages now
clean, since it is 5o easily and unknowingly transported by animals, birds and humans.
The ODWC purchases trout for slocking in public waters from a variety of oul-of-stale
commercial producers. Winter trout fisheries in various private walers, also suppaorted
by purchasing trout from out-of-stale suppliers, have becoma popular.  Although
whirling disease has nol been reported from Oklahoma, this disease is listed in this plan
to hedp ensure that troul continue o be purchased from carified disease-fres suppliers.



Non-indigenous Aquatic Plants

A draft list of non-indigenous aquatic plants in Oklahoma is included in Appendix A. This
list is incompiete as information on non-indigenous aguatic plants in Oktahoma is
somewhat imited. The following ANS species are considered of special concemn in
Cklahoma: Alligatorweed, Ewrasian Walermilfoll, Hydrilla, Purple Loosesinfe, Salvinia,
and Water Hyacinth. Currently, Hydrilla is considered a high priority species. A
discussion of each species follows.

Hydrilla (Hydrilla verticillata): Hydrilla is the most damaging aguatic weed in the
United States. It was impored into the United States from Asia in the eady 19508 for
usa in aquarums, and was likely introdeced into the wild near Tampa and Miami,
Florida. It was popular in the aguarium trade until Federal reguiations banned iis
intersiate sale and movement. Destribution in the United States now ranges from
Conneclicul southward along the coast (o Texas, The plant is also presant in California
and Washinglon, Several inland stales (llinols, Michigan, Pennsylvania, Tennessee
and Arizona) also have populations.

Hydrilla plants produce long stems with whorled leaves and are profusely branched at
the water surface. 1 thrives in low lght conditions and can be found in sireams, ponds,
lakes and reservoirs. Reproduction is by fragmentation, seeds, tubers, and furons,
Hydrilla is most Bkaly to spread whan plant fragments are carried on boat trailers info
nenw habilat.

Hydrilla causes major problems with water use. In drainage and iFrigation canals, it
greatly reduces flow and causes clogging, which can result in flooding and damage to
canal banks, struciures, and pumps. In ulfility cooling reservoirs, hydnlla can disrupt
flows necessary for adequate waler-cooling. Hydrilia can inlerfere with recreational and
commercial vessel navigation. In addiion to Interfering with boating by fisherman and
waler skiers, hydnila hampers swimming. displaces native vegetation communities, and
can damage sport fish populations. The economic consequences of aguatic weed
infestattons can be staggenng. Annual expenditures to control aquatic weeds in the
United Siates (most of them non-natives. such as hydrilla) are reporied to be 5100
milion (OTA, 1993), Thres hydrilla infestalions are known to occur in Oklahoma
(Arbuckle, Murray and Sooner reservoirs), although surveillance efforts have been
limited.

Giant Salvinia (Salvinia molesta): The number one noxious aguatic plant in the world,
Giant Salvinia is a perennial, aguatic fern, from South America which ks very commaon in
the water garden and agquarium industnes. In favorable environments, planis may be
expecied lo double in volume within 2 week. Giant salvinia is a small, floang plant with
round to oblong. light green leaves thal have hair-like projections on thesr surface.
Submerged leaves function as modified roots. The plant prefers shallow, fertile walers
to moist soll areas. K can be found in ponds, lakes and slow moving sireams.
Reproduction is by fragmentation and spores. I forms extensive mats thal can
completely cover water surfaces resulting in the degradaticn of natural habiats by
shading native ptants, reducing available dissolved oxygen, and creating large amounts
of decaying plant material. The mals are reported to be up fo three feel thick, which
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hinders management by chemical control, and the weed reproduces so rapidly that
infestations quickly become impossible o eradicate. It s known o over-winter aasily by
blankating sisler plants. Giant Salvinia can clog walber infakes, which inlerferes with
irmigaion, drainage, and electrical generation. In the United States it has been cbsenied
in Arizona, South Carclina, Morth Carclina, Texas, Louisiana, Mississippi, and
California. lis expecied range inciudes portions of southemn and western Oklahoma
(USGS, 2000). Within a year of its 1998 discovery in the Uniled Stales, Glant Salvinia
was found in six states and over a doren waltersheds. Human lransporl will spraad
Giant Sakvinia locally, with plants adhering to and carried overland on anything anlering
infested waters, including boats, trailers, vehicular wheels, intakes and gear and other
plants. N has been found for sale in & number of nursenes in Oklshoma, mostly for use
in water gardens. The Oklahoma Department of Agriculture, Food and Forestry
{ODAFF) has issued stop-sell orders to all vendors and confiscated and destroyed
plants. However, shipments of plants from other slales where Salvinia infestations are
unchecked still occur and local nurseries report receiving “hilchhiking” Salvinia regularly.
Internel sale and shipmenis of the plant continue unchacked,

Alligator weed [Alternanthera philoxeroides): Alligalcreeed s a8 member of the
pigweed family that has spraad quickly throughout the southermn United States. Several
membars in this genus are readily available in the omamental rade, It produces whibe,
clover-like flowers on hollow slems supporting opposilely aranged leaves. The plant
can grow in most aguatic environments from fully submerged to most soil. It
reproduces by fragmeniation and seed. This planl is difficult to control once
established, Alligatorweed easily displaces nalive specles by producing thick
monoculiures. It is established in Oklahoma in the Chouteau and Mewt Graham pools
of tha McClallan-Kerr Arkansas River Navigation systemn and in several homaownars
association ponds on Spring Creek in Oklahoma City. Alligatorweed flea bestlas
Agasicles hygrophiia were imported info Oklahoma in 2005 as a bic-control exparimeant
on ihe Spring Creek chain of lakes, Results were marginal in 2005, bul 2006 releases
reduced infestations by as much as 50% on some of the ponds while in athers, the
plants were reduced by over 75%. Oklahoma winlers are likely sevaere anough fo
prevent ovar-wintaring of the beatles so annual releases will bé necessary to maintain
control

Purple loosestrife (Lythrum salicara): A showy welland plant, purple loosestrfe is
popular in the cmamental frade because of the briliant purple spike of llowers, It is still
soid in some states, although 24 states, including Oklahoma, have fisted it as a noxious
weed and prohibit its sale. It grows up to 8 feet tall in tvck stands, It has leaves that
are arranged opposite along the stem and are lance shaped. 11 was onginally imporied
from Eurasia in the eardy 1800s for its medicinal value and beautiful flowers. It inhabits
damp lerresirial sites often bordening bodies of waler. Reproduction is primarily by seed
with each plant producing up to 2 million seeds. I can crowd oul native wetiand pianis
and has been spreading across the United Stales for dacades. Estmaled losses are
$45 millicn per year in control costs and forage loss (ATTRA, 1987) It is found in 42 of
the contiguous states, and could invade the remaining six. 1 is present in Oklahoma
with a persisient stand at Guthnie City Lake.



Eurasian Watermilfoll [(Myrophyilum spicafum): The most problemalic non-
indigencus plant in northern and central United Siates. I is a submersed, rooted
perarmnial with branching stems thal fill the water column. It has leaves divided info
feathery, threadlike leaflets. I inhabits reservoirs, lakes, ponds and back waler aneas.
Reproduction is primarily by fragmentation and # is capable of establishing new colonies
when disturbed by recreational activity, and it is easily transporied 1o new waterbodies
through fouling of boat props and tralers. The species has also been introduced
through the aguarium trade and water gardens. Once established in a waterbady, it can
quickly grow into dense mals that shade out native planis, reduce fish habital and
recreational use. N iz present in Oklahoma in several reservoirs [Fugua, Longming),
many smaller city water supply lakes and numerous farm ponds.

Water Hyacinth (Eichornia crassipes): Water hyacinth is present in all Gulf Coasi
slatas as wall as Calfomia. Its pressnce has caused massive problems with
navigation, waler based recreation, canal systems, and pumping stations as it can
completely cover lakes with floating mals that become dislodged and sluck in waler
intakes. Although the risk of waler hyacinth overwintering in Oklahoma is considerad
small due to cold winter air temperatures, its continued use in water gardens poses a
threat that it will adapt to colder tamperatures, or bacomea establishad in tharmal refugia.
Water hyacinth has been found in Lake Eufauls, Soldier Creek in Midwest City and
Landsbrook Lake in Oklahoma City, all probable releases from water gardens.



D. Goal

Tha goal of the Oklahoma ANS Managemant Plan is lo:

Minimize the harmful ecological, economic, and social impact of ANS through
preventing the introduction and managing the population growth and dispersal of
ANE into, within, and from Oklahoma.

The goal will be achieved through implementation of 2 plan that:

emphasizes prevantion of infroductions;

requires a risk assessment and review for all aquatic non-indiganous species phor 1o
their importation, transport, or use in Oklahoma;

allows for early defection;

includes developmeani of contingency plans;

permits appropriate and timely response to new and exisling populations;

prodects and restores native plant and animal communibes;

provides for access o accurale up-io-date distribution and managemen! information;
incorporales education and research elemeants;

recommends funding levels adequale for effective implemeniation;

produces agency collaboration through an invasive species coundl;

facilitates inter-jurisdictional coordination with siate, federal and irbal agencias;
seeks cooperative solutions with the privale secior and user groups.

Itis not possible o address all petential invaders, their impacts, and the constraints and
contingencies that may develop. Consequently, this plan is intended to be adapiabla to
changing circumsiances. As a result, continual review of the plan is imperative to use
the most up-lo-date information and procedures io imit the spread of ANS both into and
within Okdahoma.



The Stale of Oklahoma currently has a limited number of stafulory and regulaiory
authorities aimed at prevention and control of ANS. Exisfing slatutes and regulations
were drafted and passed with the intent of dealing with specific concemns as they arose
and were not intended to be proactive in dealing with the threats of invasive species.
Slate statutory authority pertaining to AMNS is spread across several agencies and
coprdinated efforts 1o date have been lacking. One objective of Oklahoma's AMNS
management plan is o identify gaps in existing stalutes and regulations and fo
recommend development of new legislation to address shoricomings in exisling
authorities and programs.

STATE

The mission of the ODWGC is the management, proteclion and enhancement of wildkife
resources and habitat for the scientific, educational, recrealional, aesthetic and
economic benefits to present and future generation of citizens and visitors to Oklahoma.
Existing statutory authorities are inadequate lo protect Oklahoma's aqualic resources
from Invasive species and io help the agency meet iz mission, Exisling authorities
include:

The Wildife Conservation Commigsion will consttute a policymaking board for the
restoration, conservation, and management of wildlife in Oklahoma (Oklahoma Statuls
Title 29, §53-1034, T-B01A). A license is needed lo engage in the privale commercial
production of calfish, minnows, fingedings, fish, frogs, or olher aguabc species
(Okiahoma Statute Tite 20, §4-102A). A license is also needed to harvest, sell, buy,
ship, or transport minnows into or out of Oklshoma (Oklahoma Slatute Tille 28, §4-
1154, B). No person may transpor or sell non-game fish outside Okiahoma without a
commercial fishing license and a special permitl for fransporting or selling the fish
(Oxlahoma Statute Title 28, §4-1054). Violations are punishable by a fine of betwean
$25 and $200, imprisonment for up to 30 days, or by both (Oklahoma Statule Title 29,
§54-102E, 4-105B, 4-115C).

The importation into the State andior the possession of the following exofic fish or their
aggs ks prohibiled (Oklahoma Administrative Code §800:20-1-2):

{1} Wakking Catfish: The Walking Caffish, {Clanus bafrachus) and other members of
the exotic catfish family Claridae, including bul not limited to species of the genera
Clarias, Heleropneusies, Gymnatables, Channaliabes, and Helerobranchus are
prohibited. Any live specimens of Walking Catfish or olher Claridae spacies within
ihe boundaries of the Stale of Oklahoma are contraband and subject 1o saizure by
the Department of Wildlife Conservation.

(2) Grass carp: Release of grass carp, also known as white amur or Chinese carp
{Clenopharyngodon idella) or their hybrids into public waters |s prohibited in
accordance with 29 0.5, Section B-504. Importation, possession and introduction
of grass carp or their hybrids for the purpose of slocking privale waters is
panmitied.
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(3} Bighead carp {Hypophthalmichihys molitrix),

(4) Silver carp [Arislichthys nobilis).

{5) Black carp {Mylopharyngodon piceus).

(6] Boney-longue group: Csieogiossum spp., and Arapaima spp.

{7) Piranha group: Semrasalmus spp., Pygocenirus spp.. Rooseveltiela spp., Caloprion
spp., Hydrocynus spp., and Salminus spp.

(8) Electric Eel (Electrophorus eleciricus).

(8) Elecinc catfish (Malapterus eleciricus).

(10} Gar-pike topminnow | Belonesox belizanus)

{11} Snakehead groups: Opicephalus spp., and Channa spp.

{12) Pavon or Peacock Bass (Chichia temensis and Chichia ocelians).

{13) Parasitic South American Catfish group (Candiru), genera & species of the
Trichomycleridas family. Vandalta spp., Tridens spp., and Pygidium spp

(14} Freshwater Stingray group: Paralrygon spp., Polomealnygon spp., and ﬂiﬂ:aua spp.

{15} Houri (from South America). Macrodon spp., and Hoplias spp.

(168) Rudd and rudd hybrids (Scarginius spp. ).

{(17) Blueback herring (Alosa aestivailis),

The following species shall be permitted by application and written letier of authorization
from the Department of Wildife Conservation for ressarch purposa only {Oklahorma
Administrative Code §300:20-1-2):

(1) Alewives (Aloso pssudoharengus).
(2) Rainbow smell (Csmerus mardax).

Currently, no parmits are active.
The use of Thapda is restricted as follows (Oklahoma Administralive Code S800:20-1-2)

{1) The sale and use of all Tilapia spacies as bait is prohibited.

(2] Thae stocking of all Tiapia species in any healed-waler reservoir inchuding Sooner,
Konawa and Boomar Resarvoirs is prohibited.

{(3) This shall not interfare with the sale of dead andfor processed Tdapia for human
food or the sale or transport of Tdapia species for the purpose of aguatic
vegetation contrgd in privalely owned ponds,

A noxiows aqualic plant iz any aguatic plant that may cause injury to the emviranmaent of

Dklahoma and is declared noxious by reguiation of the Oklahoma Wildlife Consensation

Commission (Oklahoma Statute Tite 29, §6-601B). N is unlawful for any person o
import, transpor, place, or cultivale any noxicus aquatic plant or seed in Oklahoma
walers (Oklahoma Statute Title 29, §8-B01A). Violations are misdemeanors, punishable
by a fine of between 510 and 5100, imprsonment for up to 30 days, or by both
(Oxlahoma Statute Title 28, §6-601C), In addition to the provided criminal penalties, the
commission may enforce the provisions by injunctive action (Oklahoma Statule Title 29,
§6-6010). The following plants, seads or plant pars ane heraby declanad o bo noGoUE:

(1) Azola pinnata — Mosquito Fern (aka - Water Velvet, Water Fem)
(2) Caulerpa taxifolia - Caulerpa (aka — Mediterranean Clone of Caulerpa)
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(3) Eichhormia arure = Anchored Water Hyacinth (aka = Rooted Water Hyacinth, Blua
Water Hyacinth, Saw-petal Water Hyacinth)

(4) Hydrilla verticifata = Hydrilla (aka = Florida Elodea, Star Vine, Oxygen Plant,
Oxygen Weed)

(8) Hygrophila polysperma - Hygro [aka - Miramar Weed, Green Hygro, Oriental
Ludwigia, East Indian Hygrophila)

(8) Ipomoea agualica —Water Spinach (aka — Swamp Moming Glory, Chinese Waler
Spinach, Waler Bindweed, Aquatic Moming Glory)

{71 Lagarosiphon major — African Elodea (aka - Oxygen Weed)

(8) LUimnophia species — Ambulia (aka - Asian Marshweed, Limno, Red Ambulia,
Indian Ambulia)

(9) Lythrum salicaria — Purpla Loosestrife (aka — Loosestrifa)

(10} Marsiea quadriiplis — Marsilea (aka - European Waterclover, Four-leal Clowver
Fam, Water Fermn, Water Clover, Hairy Peppanwart)

{11) Marsiea mulica = Australian Walerclover [aka = Varigated Waler-clover, Nardoo)

(12) Marsilea minuta — Waterclover

(13) Melaleuca quinguenervia — Paperbark Tree (aka — Melaleuca, Cajeput, Punk)

{14) Monochoria hastata — Cat's Claw (aka — Monochoria)

(18) Otelia alismoides - Duck Lattuce

(168) Sagittana sagitiifoliz — Japanese Armowhead (aka — Hawalian Amowhead, Common
Amowhead, Chinese Arrowhead)

(17} Saldnia spp. — all giant and common salvinia species - (aka — Salvinia, Bullerfly
Fern, Water Farmn, Water Moss, Waler Velvel, Karbaweed, Koi Kandy, Waler
Spangles, Floating Fern, South Amencan Pond Fern)

{18) Alternanthera spp. — Alligatorweed and congeneric species (aka - Alligator-weed,
Chaff Flowar, lilacina, rosealolia)

(18) Sofanum fampicense — Welland Nighishade

(20} Sparganivm erecium — Exolic Bur-read

(21) Glossostigma diandrum - Mud Mat

The following speties are classified as "Species 1o Watch® and are not currently listed
as noxious aquatic plants. Howewer, they are agualic plants whose impact on the
COklahoma environmeant is presently unknown, and tharefore, may be considered for
inclusion on the noxious aguatic plant list (above) as additional information becomes
available to, and as deemed nacessary by, the Depariment of Wildiife Conservation:

(1) Colocasia esculenta — Wild Taro {aka — Green Taro, Elephant Ear, Taro, Dashean)

{2) Egeria densa - Brazlian Waterweed (aka - Common Walerweed, Brazilian
Elodea, Anacharis, Oxygen Weed, Elodea)

(3} Eichhorma crassipes = Floating Water Hyacinth (aka — Waler-hyacinth)

(4) Hydrocleys nymphoides - Water-poppy (aka — Hydrocleys, Hydrocleis)

(5) Iniz pseuwdacorus — Yellow Iris (aka - Yellow Flag, Yellow Flag Iris)

(6) Ludwigia hexapetals - Uruguay Seedbox (aks — Water Primrosa)

(T} Myriophylium spicatum = Eurasian Watermilioll (aka — European Walsrmilfol,
Walermilfoil, Fox Ta#)

(8) Myricphylium aquaticum — Parrolfeather (aka — Pamol's Feather, Walermilfoll,
Golden Myriophylium)

{8) MNajas minor — Brittle Naiad (aka — Slander Maiad, Spiny leaf Naiad)
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{10) Nymphoides peflata - Yellow Floating Hearl (aka - Floating Heart)

(11} Pamicum repens — Torpedo Grass (aka - Torpedograss)

(12} Pistia siratiotes — Water Lettuce

(13) Spirodela punclats — Dotted Duckweed [aka - Punctale Duckwesd, Spolied
Duckweed, Giant Duckweed)

(14) Trapa natans - Waler Chastnul (aka — Europaan Waler Chasinut)

ODAFF is the agency charged with licensing aquaculture facilities. The privale
commercial production of fish, frogs, or other aquatic species OAC 35:50-1-1 prohibits
the imporiation or exporiation of minnows and other fish species that are subject lo the
provisions of Sections 4-105, 4-115, and 7-602 of Oklahoma Stalute Tite 29. ODAFF
conducts al leas! one inspeclion every two (2) vears of each licensed aquaculiure
ocperation, |t is unlawful for any person lo operale 8 concentraled animal feeding
operation withoul first oblaining a llicense from the State Board of Agriculfure [Oklahoma
Statute Title 2, §9-208).

ODAFF licenses all plani nursery operations (Oklahoma Statute Tite 2, §2-3-32)
Inspections of these facilities by authorized agents of the State Board of Agriculture are
provided for under Oklahoma Statute Title 2, §2-3-32.2.  Administrative Code 35:30-37-
G states that authorized agents have the authority to inspect any plant or plant product
for the purpose of export. Under OAC 35:30-37-10, it Is uniawful to knowingly
propagate, sell. or offer for sale any agualic plani pest, as Fsted under OAC B00:20-3-2.
Under Oklahoma Statute Title 2, §2-3-32.3 the State Board of Agriculture, upon finding
a plant pest at any facility, shall notify the owner in writing and issue a stop sale until
treatment or destruction of the plant pest Is completed. Mo damages shall be awarded
to the owner for loss of infested or infected trees, plants, shrubs, or other plant material
destroyed as a result of an order of the Board,

DDAFF licenses pesbode applicators undar Oklahoma Admenisirative Code 35:30-17-
1{8) and pravides testing for such licenses under 35:30-17-4.

Under Oklahoma Statule 252:611-3-1, any enlity conducling an acfivity which may
result in any discharge info, or pollution or alteration of the walers of the Stale of
Dklahoma, shall firsi obtain a water quality cerlification from the DEC,

Oklahoma State Statute 2TA § 1-3-101 gives the DEQ the authonity 1o issue swimming
advisories. In conjunction with this requiremant, DEC has developad a Blue-Grean
Algae Response Ptan to provide guidance for Public Drinking Water Supplies of the
State.

The Federal Safe Drinking Waler Act (SDWA) established primary and secondary
drinking waler slandards for the nation's water supplies (40 CFR §141 and 40 CFR
£143) These standards are containgd in the Oklahoma Depariment of Emvironmental
Quality {ODEQ) “Regulations Governing Operation of Public Water Supply Systems™
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(Oklahoma Administration Code Chapters 626.631,652.690.and 710) as maximum
allowable levels (primary standards), and recommended allowable (secondary
standards) levets. DEQ Waler Quality Division (DEQ WQD) s the primacy agency with
regards 1o drinking water in Oklahoma. The DEQ WOD has public supply district
engineers thal manage the drinking water systems within the State.

Oklahoma State Statute 27A § 2-3-101 F gives the DEQ authorty to investigate
emvdironmental issues for the Stale. This is caried out by the Emvdronmental Compilaints
and Local Services Division (ECLS DEQ).

Oklahoma State Stalute 2TA § Supp. 207, Section 2-4-201 gives the DEQ the authority
o acquire, operate, and mainiain laboratories to analyze samples to oblain faciual data
to suppart any order, parmit, function, of program of the department... This authority
provides the funding and maintenance for the State Environmental Laboratory. This
authority is uliized to maintain the Toxics in Reservoirs program which monitors loxics
in fish and sels criterta for the DEQ to issue fish consumption advisories in accordance
with Oklahoma Waler Quality Standards, This autharity is also ufilized o maintain the
Bio-trend program which coliects and manages historical and current fish assemblage
dala across the State.

The OWREB has the following jurisdictional areas of envirenmental responsibility under
Oklahoma Statute Tile 27 §1-3-101:

OWRS is the lead agency for lakes eligible for funding under Section 314 of the federal
Clean Water Act or olher applicable sections of the federal Clean Water Act or other
subsequent slate and federal clean lakes programs; administration of a stale program
for assessing, monitoring, studying and restoring Oklahoma lakes with administration to
include, but not be limited to, recaipt and expenditure of funds from federal, state and
privale sources for clean lakes; and implementation of a voluntaer monitonng program
o assess and monitor state waler resources, provided such funds from federal Clean
Water Act sources are administered and disbursed by the Office of the Secretary of
Emvironment; and Stalewide water quality standards and their accompanying use
support assessment profocols, anli-degradation policy and implementation, and policies
generally affecting Oklahoma Waler Quality Standards application and implementation
including but not limited to mixing zones, low flows and variances or any modification or
change thereo! pursuant to Section 108530 of Tite 82 of the Oklahoma Statules.

Under Oklahoma Statutes Title 82 Chapter 14 Section 1085.2, the OWRB is hereby
designaled as the siate agency lo administer, receive, and manage all programs and
funds associaled with Section 314 or other applicable sections of the Federal Claan
Water Act or othar subsaquent siate and federal clean lakes programs having the
purposas of assessing, monitoring, shedying and reslonng Oklahoma |akes, provided
such funds from Federal Clean Waler Act sources are adminisiered and disbursed by
the Office of the Secretary of Emvronment. In conducting the clean lakes program, the
CWREB shall employ a cooperative agresment with the Oklahoma Conservation
Commission (OCC) with regard to lake walersheds. The OCC may cooperale with the
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CWRE in providing land use invenlony/assessment and stream monitoring portion of the
clean lakes program. The OWRE may enter info cooperative agreements with other
federal, state and local agencies as necessary. Any Phase |l Clean Lakes projecis
which require walershed implementation of non-point source pollution control practices
shall b carmed out by the OCC.

Oklahoma Conservation Commission {OCC)

Under Oklahoma Statute Titke 27A 0.5, § 3-2-108, the OCC has been designated to
"act as the management agency having jurisdiction over and responsibility for directing
MNPS pollution prevention programs oulside the jurisdiction or control of cities or towns in
Oktahoma. The Commission, otherwise, shall be responsible for all identified non-point
sOUrcE calegories except siviculiure, urban storm water runoff and industrial runofl.”

The OCC will *monitor, evaluale and assess walers of the siale to defermine the
condition of streams and rivers impacted by nonpoint source pallution. In camying oul
thiz area of responsibiity, the Conservation Commission shall serve as the lechnical
lead agency for nonpoint source poliution categories as defined in Section 319 of the
Federal Clean Water Act or other subsequent federal or state nonpoint source
programs.” In addition, the OCC will administer the Blue Thumb volunieer monitoring
and education program and “provide assistance 1o the Oklahoma Water Resources
Board on lake projects through stream and river monitoring, assessing walershed
activities impacting lake water quality, and assisting in the development of a walershed
management plan.”

FEDERAL

Federal regulations periaéning to the introduction and spread of aquatic invasive specias
are fragmented and incomplete. Al least 20 agencies cumently work al researching and
controfling invasive specias with no clear authority to prohibit or regulate the import of all
classes of invasives or to regulale pathways for movement of invasives among states.
Federal laws that apply directly to the introduction of invasive species include the Lacey
Agl, the Federal Noxious Weed Act, the Federal Seed Act, tha Federal Plani Prolection
Act of 2000, the Mon-indigenous Aguatic Nuisance Pravention and Control Act of 1830,
and the Mational Invasive Species Acl of 1808, Othar Faderal Laws indirectly promote
the control of non-indigenous and invasive species by providing direction or guidance o
properly manage public lands and programs. Therefore, the confrol of invasives is
indirectly authorized. For example, the Endangered Species Acl could requine conlrols
if an ANS was shown (o threaten the swrvival of a federally listed species. Tha
Endangered Species Act could also have indirect application if an ANS was shown 1o
threalen the survival of a federally listed species. A description of federal agencies with
programs specific to Oklahoma ANS follows.
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U.5. Fish and Wildlife Service (USFWS)

The USPWS provides federal funding for implementation of state and regional ANS
managemeni plans thal have been approved by the Aquatic Muisance Species Task
Force (ANSTF). One of the major USFWS efforts on ANS is the 100" Meridian
Initiative, The goals of this Iniiafive are fo 1) prevent the spread of zebra mussels and
other ANS in the 100" meridian jurisdictions and west and 2) menitor and conlrol zabra
mussels and other ANS if detected in thesa areas. Thesa goals will ba attained through
the implementation of the following six components: 1) information and education, 2)
voluntary boal inspections and boater surveys, 3) involvement of those who haul boals
for commercial purposes, 4) monitoring, 5) rapid response, and B) evaluation, This
initiative represents the first large-scale focused and coordinated effort. working with
federal, siate, provincial and Iribal enliies, potentially affected industries, and other
interasted parties to begin addressing the pativway lo prevent the spread of zebra
mussels. The success of this Initiafive depends on the commitment of these groups o
combat the spread of this destructive invader.

LS, Army Corps of Engineers (USACE)

The USACE administers the only federally authorized research programs directed o
manage and controd non-indigenowus and nuisance spacas. Tha Aqualic Plant Control
Research Program (APCRP) develops technology for the management of non-
indigenous aquatic plant species. The Zebra Mussel Research Program (ZMRP), which
wias mopanded into the Aquatic Nuisance Species Resaarch Program [ANSRP),
conducls interdisciplinary research on the préeveantion, contral, and management of
aqualic nuisance spacias that impact USACE projects and public faciibes. The
programs are managed by the USACE Environmental Research and Development
Center (ERDC) in Vicksburg, MS. ERDC has developed Information System Models for
Plant Management, Aguatic Plants, and Zebra Mussels.

in July of 2005 a USACE Invasive Species Leadership Team (ISLT) was formed to fulfill
Federal agency duties under Execulive Order 13112, Comprised primanily of Division
and District representatives, thair responsibilibes inclede 1) providing recommandations
to headquarters, 2) providing strategic direction to research programs, 3) reprasanting
the USACE on regional invasive species counclls 4) developing and implemeanting cost
affective strategies o address invashve species problems that affect USACE water
resource management missions, and 5) coordinating team inltiatives with all concemid
interests. The ISLT is currently developing a USACE Invasive Species Managemant
Folicy.

U.5. Coast Guard (USCG)

The US Coas! Guard gets ils authorty to regulate ballasf waler and ANS from
MNANPCA and NISA, MANPCA direcied the Coast Guard o issue regulations and
guidelines fo control the infreduction and spread of ANS in the Great Lakes ecosystam.
It also required an assessment of ballast water management practices in all U.S. poris.
MISA tasked the USCG with eslablishing a voluntary ballast water managamant (BWM)
program for virtuadly all U.S. poris. The Coast Guard's BWM program is the primary
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emphasis related to ANS in the inland river sysiem. Currant USCG efions include
establishing mandatory BWM standards and practices, establishing a program fo
approve ballasi waler irealment technologies, esiablishing penalties for failure o submit
required reporis, and increasing the applicability to all ships with ballast water tanks
bound for all ports or places in ULS. waters.

REGIONAL
The Western Regional Panel WRP

The WRP on ANS was formed under a provision of NISA to halp limit the introduction,
spread, and impacts of invasives info western Morth America. This panel includes
represeniatives from federal, state, tribal, Canadian provincial, local agencies, and from
private environmeantal and commercial inferests.

The MRBP on ANS was formed under a provision of MISA o identify priorties for
activities, develop and submit recommendations to the national ANSTF, coordinate ANS
program activities, advise publc and private inlerests on conirol efions, and submit an
annual report 1o the ANSTF describing prevenbion, research, and control activities in the
Mississippi River Basin. This panel includes represantatives from federal, state, tribal,
and local agencies and from private environmental and commercial interests.

Western Governors Association (WGA)

The WGEA is developing 3 new program to address undesirable non-indigenous aguatic
and terrestrial species in the West because of the significant economic and ecological
harm they causa. WGA has formed a working group of siate and federal agencies,
industry, non-governmantal organizations and academia lo develop strategies 1o limit

the spraad of thase speacias.



F. Objectives, Strategies, Actions, & Cost Estimates

OBJECTIVE 1: Coordinate and implement a comprahensive managemant plan.

Problem Definltion: There is no clear authonty or agency charged with Emiting and
managing ANS in Oklahoma. Most management activiies are focused on isclaled
problems and nol concerned with addressing the issue of ANS comprehensively.
Dklahoma needs an organized and ceniralized approach o ANS management to
prevent duplication of effort and eliminale gaps in coverage of AMS ssues, Siale ANS
management efforis need o be coordinaled with regional and national efforts. The lack
of coordination, oversight, and funding has allowed many nuisance spedes to becoms
established in Oklahoma, and permits new infroductions.

Establishment of a management plan with approprate implementation, authorty and
resourcas will permil effective prevention and management of ANS, Most importantly,
nalive species and habilal can be protecled from the competition, introduction of
parasites and diseases, and predalion caused by some ANS.

Current Agency Activities
opwc

ODWC has regulated the use and development of warm water fisheres fhrough lake
management plans thal emphasize the prolection of nalive species. The introduction of fish
species in Oklahoma sireams and resenvoirs, outside their nathve range, is evaluated closely
and discouraged if any al risk species are compromised. ODWC has developed and
implemented a Hazard Analysis Critical Condrol Point (HACCP) program to prevent the spread
of ANS through Fisheries Division fisld and hatchery aclivities.

DEQ

DECQ has historical and current fish assemblage data across the State completed through the
Bio-Trend Program. DEQ will develop and implement a HACCP plan,

DEQ's Environmental Complaints and Local Services Division is tasked with investigating
environmenial issues within the State. When a complaint that pertains to ANS is identified, the
Cusiomer Services Division of the DEQ will be contacted o assist in the investigation. ODWC
will be notified at that time and dala collecled in conjunclion with the imvestigation will be
shared.

OWREB
CWRB has produced Technical Report 05-157 anfifled, "Decontamination Protocol for
Aguatic Nuisance Species”. Recommendations within this report are o be followed by

agency stalf lo reduce the sk of spreading ANS through their activities.
http:ifwww, owrb.ok.govistudies/reports/reports_pdiiDecontaminationdraftCP. pdf
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QCC

The OCC has adopted decontamination protocols recommeanded by the OWRB as
described above. Field personnel operate under these guidelines in order o
decontaminate all equipment after use.

Mational Park Sarvice (NPS)

Dpearates under ANS plan for all Park Service holdings

= Authorities are unclear
* Acthvibes ara uncoordinated in the State and Regson

- Staffing shortages and lack of funding

Strategy 1A: Coordinate all ANS managament programs and aclivities within Oklahoma,
Task 1A1: Create and fund an ANS Coordinator position with the ODWC. (ODWC)

Task 1A2: Create and fund ANS support siaff positions within key state agencies.
(ODWC)

Task 1A3: Develop an ANS waining/management class for agency personnel
associated with the ANS State Task Force. (USFWS)

Task 1A4; Conduct an annual symposium focused on ANS in Oklahoma and potential
management altermatives. (ODWC)

Task 1A5. Coordinate with fribal governments regarding ANS management, (ODWC)

Task 1A6: Coordinate AMS activities with watershad-basad arganizations and other
local governments andfor coordinating bodies. (ODWC)

Task 1AT: Assign a prionly class to all established non-indigenous aquatic species
present in Okiahoma, (DDWC)

Task 1A8: Develop a set of uniform definiions and lerms to describe aquatic nuisance
species, (ODWC)

Task 1A9: Develop, aulthorize, maintain and administer the Aguatic Nuisance Spedies
Tazk Force in Oklahoma. (ODWC)
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Strategy 1B:

Task 1B1:

Task 1B2:

Task 1B3:

Task 1B4:

Task 1B5:

Task 1B6:

Task 1BT7:
Strategy 1C:

Task 1C1:

Task 1C2:

Parlicipate in and support regional, federal, and international efforts fo
control ANS.

The Cklahoma Aqualic Muisance Species Program Coondinator will work
with staie, federal and private enfities to idenlify personnel with ANS
responsibilities. (ODWC)

Support and parficipate in the Aguatic Muisance Species Task Force's
Mississippi River Basin Panel and Westem Regional Panel. (ODWC)

Support tha 100" Meridian Projecl. (USFWS)

Establish working parinerships with ANS managemenl programs in regional
states to facilitate the sharing of data and coordination of managemant
activiles. (USFPWS)

Support the Zebra Mussel Task Forca in Oklahoma. (ODWC)

Support the Golden Alga Task Force in Oklahoma. (ODWC)

Support the ANS Plant Task Forca in Oklahoma. (ODWG)

Develop a permanent funding mechanism for ANS management in
Oklahoma.

Explore ideas for permanent funding of ANS management activities,
(ODWC)

Work with the Oklahoma legislature o establishicreate a permanent
Foundation for ANS funding in Oklahoma. (ODWC)

Strategy 1D: Review and evaluaie state efforis in addressing ANS.,

Task 1D1:

Task 1D2:

Task 10:3;

Conduct a periodic assessment of ANS species presence and
abundance in Oklahoma. (ODWC)

Support the development of a stale benchmark on invasive spacies.
(ODWC)

Produce an annual update of the state ANS plan, (ODWC)
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OBJECTIVE 2: Prevent the introduction of new ANS into Oklahoma.

Problem Definition: There are numerous pathways by which invasive species amive
and potentially become established in Oklahoma. For example, zebra mussels first
became established in Oklahoma as a result of barge traffic moving from the Great
Lakes down the Mississippl River and up through the McClellen-Kerr Arkansas River
HNavigation system. Zebra mussels have also spread naturally downstream from a
founding population in El Dorado Lake, Kansas via the Arkansas River and now infest
Kaw, Sooner, and Keyslone reservoirs. Recrealional boaters were the likely pathway
for zebra mussels o become esiablished in Oologah Reservoir.  Anglers likely
intentionally introduced hydrilla to Arbuckla, Murray, and Sooner Resarvoirs. Pathways
for the spread of golden alga are nol well undersicod. Understanding how various
pathways function as conduits for ANS into Oklahoma is critical for intercepting species
and praventing mtroductions.  Introduction of species info public walers by private
individuals 5 curmently legal upon receiving written permission from the Director of the
Oklahoma Department of Wildkfe Conservation. Implementation of a program that
reviews (risk assessment) and regulates which species are intentionally aliowed into
Oklahoma, and monitors the pathways by which species can be unintentionally
transporied into the state, s necessary lo slow the rale al which new species become
established. Prevention is the most cost effective and environmentally sound mathod of
addressing this problem. No comprehensive program currently exists in Oklahoma that
would prevent new AMS introductions or establish controlferadication profocols shouwld
AMNS become established.

Current Agency Activities:

oDwC
QDWC has hired a full-time ANS Coordinalor,

DDWC reviews and maintains a st of prohibited fish and plant species. Introductions of
all species by privale entities inlo public waters must received written approval from the
Director,

ODWC staff has paricipated in collecting boater surveys sponsorad by the 1007
Masidian Initiabive of the Fish and Wildlife Service o determine if recreaional boaters
were fransporting zebra mussels and whether individusls were aware of the threal
posed by zebra mussels.

ODWC developed and distributes a “Don't Free Lily" brochure to aquafic plant retailers
and water garden societies which lisis prohibited plant species and recommends
appropriate disposal sirategies for unwanled planis.

ODWC has posted “Stop Agualic Hitchhikers® signs al many lakes stalewide. Thisisa
campaign developed by "Protect Your Walers®, This sign is posted at boat ramps and it
explains the steps boalers must take o propedy clean and inspect their boats and
aquipmant.

L1



ODWC has collecied waler samples from eight lakes stalewide In 2009 1o lest for the
presence of zebra mussel veligers. Samples are collected via plankion nals and are
analyzed by PCR (Polymerase Chain Reaction) analysis through the Bureau of
Reclamation,

A symposium devoled to ANS issues, cosponsored by the ODWC and the USPWS, was
held al thie annual meeting of the Oklahoma Chapter of the American Fisheries Sochety
in February 2009, The sympasium was attended by approximately 50 professional
fisharies workers in Oklahoma.

ODAFF

CDAFF icenses plant nurseres and conducls inspections to check for presence of
aquatic plants on tha prohibited list. ODAFF licenses privale aquacufiure facilites and
inspects those facilities for the presence of species on the prohibitive list.

USACE

The Tulsa Destrict indtiated and has served as the lead agency for the Oklahoma Zebra
Mussel Task Force since 1893, They provide I&E material, conduct training, give
presentations to water interesis across the siate, mailed information notices to waler
users and policy makers, provide inlendews with media sources, and maintain a Zebra
Mussel link on their web page 1o educate the public and agencies of the hazards of ANS
introductons.,

LISFWS

USFWS has collected water samples from eight lakes statewide in 2009 to test for the
presence of zebra mussel veligers. Samples are collecied via plankion nets and ars
analyzed by PCR (Polymerase Chain Resaction) analysis through the Bureau of
Reclamalion.

Limited authority and funding to quarantine species and points of orgin

Limited authosity 1o enforce regulations for possession of llegal species

Limited inspection programs of plant nurseries and commercial fish operations
Minimal penalties for viclaling existing siatules

Mo regulation of mail order or internet sales of organisms

Lack of legislated risk assessment protocol for approving introductions

Lack of legisiated crteria andior risk assessment documeniation incumbent for
applicants 1o provide with introduction applications

Becommended Strategies and Actions

Strategy 2A: Identify ANS that have the greatest potential to infest Oklahoma

waters and identify existing and potential pathways that facilitate new
ANS introductions.

Task 2A1: Ganerate a regional kst of ANS and evaluate the potental threat
7



Task 2A2:

Task 2A3:

Strategy 2B:

Task 2B81:

Task 2B2:

Task ZB3:

posed to Oklahoma by each. (ODWC)

Compile movement information of ANS on a regional level and
predict the polential for possible invasion into Oklahoma walers.
(ODWC)

Identify existing and polential transport pativways that would facililate
the introduction of these ANS info Oklahoma. (CDWC)

Establish approaches fo fadlitate legisiative, requialory, and other
actions needed 1o prévent new ANS movements inla and ol of
Oklahoma and promole rules that establish the state’s authonty Lo
control thess movemants,

Promote legislation and regulatory rules thal astablish of increases
the state's authority fo control the introduction and movement of
ANS, (ODWC)

» Estabiish the authority to dedain and require cleaning of any vehicle,
vassal or water based squipment conlaining or infested with ANS
traveding in Oklahoma.

= |ncrease the authority of the Stale o regulate the importation of
aquatic organisms and establish meaningiul penalties for viclations.

* Raquire thal any inlentionally imporied or exported organism is free
of diseases, parasites, and ofher unpermitted (nontanget)
Onganisms,

= Amend Siatutes and Administrative Codes 1o change use of diploid
grass carp in private waters o exclusively iriploid grass carnp.

= Amend Tille B0O to specifically prohibit and establish penalties for
ball bucket releases unless bait was oblaimed from release site,

v Amend Title 800 to include pratocols for evaluating and approving
infroduction requests

= Amend Title 800 o require risk assessment documentation from
applicants seeking infreduction permits

= Prohibit live transport of fish obtained in the wild unlass specifically
permitted to do 5o,

» Develop cooperative agreements with states that share common
waters.

Prohibit the importation of non-indigenous aquatic speckes based
upon their invasive potential. (ODWC)

* Train ANS Coordinator in risk assessment methodologies
= Establish risk assessment prolocols for proposed introductions of
non-indigénous species.
Develop a list of approved species that may be imported inlo
Oklahoma. [ODWC)
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= Establish legislation to change prohibited species fist to list of
species thal can be possessad.

Task 2B4: Increase enforcement and awareness of existing laws controlling the
iransport, propagabion, sale, collection, possession, importation,
purchase, cultivation, distribution, and introdwection of ANS and
establish meaningful penalties for illegal introductions of ANS into
Okiahoma waters. (ODWC)

= Train federal, stgle, and local aquatic reguistion enforcement
parsonnal on ANS identification and regulations.

= Digiribule information on ANS laws o businesses that impord
BOUBGE Organisms.

Task 2BS; Participate in regional and national forums lo ensure coordinated
efforis 1o preveni the introduction of new ANS info Oklahoma.
(ODWC)

Objective 3; Detect, monitor, and eradicate ANS

Problam Definition: Once invasive spacies have armived thera iz often a window of
opporunity io eradicate small piongering populafions before they become a nuisance.
However, ANS are often not detected until nuisance populations are formed. Usually it
is too late or (oo expensive to eradicate a specias once it has reached a nuisanca level,
and when management is conducted afler a population is well-established, long-term
routing aclivities will oflen be required to control the populstion and reduce
emironmental impacis. By initisling a defeciion and moniloring program, the State will
be able to discover and manage pionearing infestations at a point when tha spacias can
be eradicated in a cost effectve manner.

Current Agency Activities:

oowcC
DDWC reviews and maintains a list of profibited fish and plant species. Introductions
of isted species into public waters are prohibited,

ODWC developed and disiibuies a "Don't Free Lily" brochure o aquatic plant retallers
and waler garden sociefies which flists prohibited planl species and recommends

appropriate disposal sfrategies for unwanied plants,
ODWC field staff looks for ANS during routine fiskd/survey activities.

ODWC has collected waler samples from eight lakes statewide in 2009 o lest for the
presence of zebra mussel veligers, Samples are collected via plankton neils and are
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analyzed by PCR [Polymerase Chain Reaction) analysis through the Bureau of
Reciamation.

ODAFF
DDAFF conducts inspections of plant nurseries o check for presence of aquatic plants
on the prohibited kst

DEQ

DEQ has historical and current fish assemblage data across the State completed through the
Bia-Trend Program. Data will be provided to ODWC o review for non-native fish populations.
DEC Field staff will also report any other nuizance species (musssis or plant) which are
identified during any sample collection.

DEQ's Enwvironmental Complaints and Local Services Division is tasked with investigating
environmental issues within the State. When a complaint that periains to ANS is identified, the
Customer Services Division of the DEQ will be contacted to assisi in the investigation. QDWC
will be nolified al thal me and data collected in conjunction with the investigation will be
shared.

occ

The OCC employs a number of field personned who regulardy monilor walar quality,
conduct habitat evaluations, and sample macroinvertebrates and fish in streams across
Oklahoma. The OCC field staff will document and report any nuisance species sighted
during field aclivities. In addiion, the Blue Thumb program has frained wolunteers who
monitor water quality across the state, and these individuals will look for and repor
NUISANGCE SPecies.

USACE

Lake stalf monitors Zebra Mussel presence/absence and ANS plants at USACE lakes.
Local waler users are educated as io the polential pathways for infestations.
Cooperation is solicited to monitor and detect ANS being brought to the lakes.

Tulsa Desirict stafl shares information with the ZMTF of changes and activities [ocally
and across the nation; support moniforing and studies by other agencies and academia;
and provide |&E materals and training.

USFWS

USFWS has collected waler samples from eighl lakes statewide in 2009 fo test for the
presance of zebra mussad veligers. Samples are collected via plankion nels and are
analyzed by PCR (Polymerase Chain Reacfion) analysis through the Bureau of
Reclamation.

U.S. Bureau of Reclamation (BOR)
Monitored zebra mussel presence/absence at several lakes under BOR jurisdiction.

40



Conducled PCR analysis on waler samples from 15 lakes in Oklahoma 1o test for the
presencs of Zebra mussel veligers.

Oklahoma State University (OSU)
Compile databases on distribution of native and non-indigencus plants. Monitored zebra
mussel populations at Oclogah and Kaw reservoirs,

University of Oklahoma [OU)

University siafl conducts periodic surveys and compile a8 delabase of known
occurrences of all non-indigenous plants species. Monilor seasonal abundance of
goldan alga at Lake Texoma.

The Nature Conservancy (TNC)

THC compiles lists of invasive species in their consarvation areas throwgh the usa of
sampling records, scientific literature and field surveys. TNC also esiablishes
disiribution data on those invasive specles and incorporaies thatl informalion into the
devalopment of their sireams database.

aps in State

» Limited inspection programs of plant nurseries and aquarium trade operations
= Minimal penalties for violating existing statutes

* Mo regulation of mail order or internet sales of organisms

# Lack of a risk assessment protocol for approving introductions

# Lack of raining 1o identify ANS

Strategy 3A: Implement a surveillance and early detection program.,
Task 3A1: Identify and survey high-risk walers and eslablish bassline data.
(ODWWC)

Task 3AZ: Create and irain a cilizen-monitonng network 1o work i cooperation
with stale agencies. (ODWC)

Task 3A3: Work with walershed-based organizations to ensure ANS are
includad in ongoing monitonng programs. (OCC)

Task 3A4: Distribute zebra mussel colonization substrates (Porland samplers)
for individuals to deploy and monitor, (USPWS)

Task 3AS: Support ANS monitoring by the Grand River Dam Authorily, (GRDA)
Task JAG: Conduct periodic aerial surveys to delect colonies of plants, ([ODWC)

Task 3AT: Mdentify high-risk walers for golden alga blooms and conduct surveys
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fo determine presence/absence, (CU/IODWC)

Strategy 3B: Develop an early response mechanism io deal with detected and
patential invasive spacies,

Task 3B1: Develop an amergancy response plan for all High Prionity specias
Task 3B2: Fund and manage an early response fund. (Leg./Gov /JANSTF)
Strategy 3C: Eradicate pioneering populations of ANS.

Task 3C1: Begin control of hydrilla at Lakes Murray and Sooner. (OTRD,
ODWwWC)

Objective 4: Contrel and eradicate established ANS that have significant impacts.

Problem Definition: Established ANS populations can spread to uninfested walers,
theraby increasing their potential for economic and ecological damage. Established
non-indigenous specles often create the most noliceable impacts, yeat they ame often
impossible o eradicate or conirol, Managemen! acthities are most effective when they
are directed at limiting the impacis of a population or stopping thal population from
spreading to new waterbodies. Managament activities must be focused on populations
of established specias whera there currently is of presumably will be a clear and
significant impact on native species, and whera the conbrol or aradication of specific
populations is feasible both economically and technically.

Current Agency Activities:

oDWe

CDWC issues permits for commercial fish, mussel, and turlle harvest, minnow seiners,
and scienlific collectors. ODWC developad and distributes a brochure that illustrales the
need and mathods o prevent spread of ANS through thess activities, A similar brochura
has been developed and distribuled to bass fishing tournament onganizers,

COWG has developed and distributes a brochure that ilustrates the Noxious Aquatic
Flanis that threaten Dklahoma and the need and mathods o prevent spreading thesa
AMS to new agualic environments.

ODWC has posted “Stop Aquatic Hilchhikers™ signs at many lakes statewida. This is a
campaign developed by “Protect Your Waters". This sign is posted at boat ramps and it
axplains the steps boaters musi take to properly clean and inspect their boats and
equipment,

ODWC is the point contact with the ANS Planl Task Forca (PTF). The PTF is in tha
process of developing protocols for managemeant and control of Hydrilla in reservoins,

ODWC has repeatedly treated pioneenng populations of hydrilla in an isolated cove at
Sooner Lake.
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ODWC has developed protocols for reducing the risk of spreading ANS through ils field
and hatchary activities. Thesa procedures can be found at
hittp:ffwww. wildlifedepartment. com/nuisancespecies.him.

DEQ

DEQ monitors public drinking water sysiems across the State.  Other agencies need o
work with DEQ WQD o assess any wulnerability lor conlamination of a public drinking
water system when utilizing chemicals for frealment or eradication of ANS. The contact
for this program is Kay Colffay.

DEQ's Enwironmental Complaints and Local Services Division is fasked with investigaling
emdronmental issues within the State, When a complaint that pertains to ANS is identified, the
Cusiomer Sendices Division of the DEQ will be contacted Io assist in the investigation. ODWC
will b notiied at that time and data collected in conjunction with the investigation will ba
shared,

OWRB

OWRB has produced Technical Repont 05-157 entiied, "Decontamination Protocol for
Aguatic Nuisance Species”. Recommendations within this report are io be followed by
agency siaff o reduce ithe rsk of spreading ANS through their activities,
http:fwww, . owrb.ok.govistudies/reportsireports_pdiiDecontaminationdraftCP.pdf
ocC

The DCC has adopled decontamination protocols recommaended by the OWRB as

described above. Field personnal operate under these guidelines in order o
decontaminate all equipment after use.
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USACE

The ERDC has produced numearous Technical Notes detailing controls for ANS and
mainfaing Information Sysiems on their website and on compact disk for Zebra Mussels,
Plant Managemeni, and Aquatic Planis.

The Tulsa District cooperates with waler users being impacied by Zebra Mussels 1o
educale them on possible control methods.

The Tuise District monitors ANS plants at USACE lakes and implements confrols as

riaded.

Mo siate agency has a clear program direcled at controfling or eradicating AMS.
Lack of informationfiraining on control and eradication methods.

# Coordinated control afforts lacking.
= Current efforts are directed at individual populations and not at controlling a species
distribution and extenl

Recommended Strategies and Actions

Strategy 4A

Task 4A1:

Task 4A2:

Task 4A3:

Task 4A4:

Task 4A5:

Limét the dispersal of establishied ANS to new watarbodias or 1o new
areas of a waterbody.

Establish protocols for priorty ANS, that will provide guidance in
designing and implamenting control and eradication stralegies.
(ODWC)

Support scientific research batwean siate and federal agencies and
academic institutions thal investigate potential control strategies and
assoclated envirgnmental impacts. (ODWC)

Ensure thal the conirol stralegies developad and implamentad by the
slate are done in coordinaion wilth federal agencies, local

, inter-jurisdictional organizations and other appropriate
antities. (ODWC)

Ensura thalt control stralegies are based on the besi available
schenfific information and conducted in an emvironmentally sound
mannar. (ODWC)

Develop guidakines to ensure the cleaning of water-based agquipment
that may accidentally spread AMS whenm moved from infesied 1o
uninfested waters. (QDWC)



Task 4AB: Try to limit the spread of established ANS, through reducing the
disturbance of existing populations by boats, through the use of
warning signs and buoys in infesied areas. (ODWC)

Dbjective 5: Inform the public, policy makers, natural resource workers, private
industry, and user groups about the risks and impacts of ANS.

Problem Definition: The lack of awarenass conceming AMNS impacis s one of the
largest management cbstacles. Few people understand the threat some non-indigenous
species pose and how their actions might introduce them, Uninformed peopla have
introduced many ANS through the dumping of an aguarium or a balt buckel, launching
of 3 contaminaled boat, or stocking of a private pond. The improper importation and
holding of organisms have allowed species to escape, or caused the receipt of
unwanied organisms mixed in with intentionally imporied ones. Many policy makears,
nalural resource administralors, and privale inleres! groups have fadlitated the
intentional introductions of speces for certain economic or recreational purposes,
without understanding the effects these species would have on nalive specias. Thasa
intentional and wunintentional methods of introduction can be eliminated or curtailed by
aducating people about their potential to transfer non-indigenous species o Oklahoma,

Current Agency Activities;

oDWC

ODWC has included information on ANS in the state fishing regulations and on its
website, developed a "Don't Free Lily" brochure, developed a zebra mussel brochure,
developed a golden alga fact sheet, and included ANS information to private individuals
and organizations requesting permits from the agency. Penodic press releases on ANS

QDWC has posted "Siop Aguatic Hitchhikers™ signs al many lakes stalewida. This is a
campaign developed by "Protect Your Waters™, This sign is posted at boat ramps and it
gxplains the sieps boalers musl teke lo propery clean and inspecl their boals and
EguUEpmEni.

ODAFF
QDAFF conducts inspections of ptant nurseries to check for presence of aqualtic plants
on the prohibiled list.

DEQ

DEQ has developed a Blue-Green Algae Response Plan lo provide guidance for Public
Drinking Waler Supplies of the State. In conjunction with this program, a fact shieel has
been developed to educale the public on the effects of blue-green algae.
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oCc

The QCC has incorporated information about ANS into its Blue Thumb educational
program, This program offers iraining fo new volunteers about six times per year. In
addition, the OCC will include educational material about ANS in Hs area-specific
projects, whene applicable.

UsSACE

The Tulsa District initiated and has served as the lead agency for the Oklahoma Zebra
Mussel Task Force since 19093, They provide information and education malerial,
conduct fraining, ghve presentations o water interests across the state, mailed
information notices to water users and policy makers, provides inferviews with media
sources, and maintain a Zebra Mussel link on their web page lo educate the public and
agencies of the hazards of ANS introductions.

Oklahoma State University
D5U B teaching an Ecology of Invasive Species Course in the College of Agricultural
Sclences and Matural Resourcas.

Oklahoma University

QU has developed a golden alga website that addresses the research being conducted
on Lake Texoma and throughout the state.

http:iifaculty-staff.ou.eduH/Karl.D. Hambright-1/

*  AMS is nol addressed as an issua.
» Inadequate information is disseminated fo the public.
*  Few natural resource workers have the Iraining to identify ANS.

Strategy 5A: Educate the public about ANS, how their actions can prevent the
spread and infroduction of ANS and how they can help reduce the
impacis of axisting ANS.

Task 3A1: Continue the incorporation of ANS infarmation into siate hunting and
fishing regulations (ODWC)

Task 5A2: Create an educational curriculum on ANS for K1-12 schools. Explore
opticns through 4-H programs to develop such curricuda,
(ODWCIARER)

Task 5A3: Produce press releases on spedfic ANS. (ODWC)

Task 5A4: Create arlicles, videos and web-based media conceming ANS.
(ODWC)
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Task 5A5: Distribute information on ANS al various conferences, shows, fishing
toumaments, and public gatherings. (ODWC)

Task SAEB: Develop ANS identification cards 1o be distibuted with hunting and
Tishing Boenses. (ODWC)

Task 5AT: Develop an "Oklahoma friendly” plant labeSng system in conjunction
with the nursary industry. (ODAFF)

Strategy 5B: Inform policymakers on the extent, impact, and potential for harm of
ANS,

Task 5B1: Conduct field trips for policymakers to demonstrata ANS impacts and
controls. (ODAFFIODWC)

Task 5B2: Produce legislative information packels outlining the threals of ANS,
management aliernalives, and the funds needed to address ANS in
Oklahoma. {ODWC/ODAFF)

Strategy SC: Train natural reésource workars in identifying ANS,
Task 5CG1: Conduct identification seminars for field personnel, (ODAFF/IODWC)
Strategy 50: Educate privale industry on the laws regulating and affects of ANS.

Task 5D1: Expand distribution of a pamphlet for the nursery industry identifying
ANS, the laws regulating them, and their effects in natural systems.
(QDAFF)

Task 5D2: Distribute information on ANS to businesses sefling aquatic
organisms, such as pel stores. (ODAFF/ODWC)

Task 503: Provide information io fishing loumament organizers on ANS.
(ODWC)

Objectivea B: Conduct/support research to determine risks associated with
pathways of introductionfspread; environmental conditions favorable for
establishment of ANS; Interactions with native species; and cost-effective and
environmentally safe controlleradication measures.

Problem Definition: Liffle is known about the extent and magnitude of the ANS
problem in Oklahoma. Research is needed o clarfy the effect ANS poses (o Oklahoma
water resources. Some of the resaarch questions relavant to tha ANS problem include:
1) determining the risks associated with pathways of introduction and spread; 2) tha
environmental conditions necessary for AMS 1o become established; 3) interactions
among ANS and nalive species and the consequences of those interactions; and 4)
which managament options will provide the best resulls in controlling ANS populations.
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Current Agency Activities:

Dklahoma State University

05U is conducting research o delermine the range and densities of zebra mussel
populations within the Tallgrass Praire Region as part of the Oklahoma State Wildlife
Action Plan.

Oklahoma University

Ol is conducting research on the toxicology of the prymnesin loxin (o varous spon
fishes and zooplankton and the ecological interactions of golden alga with
phytoplankion and zooplankion commundties in Lake Texoma, OU is also cumently
moniloring golden alga abundance on Lake Texoma and investigating physical
chemical, and ecological iriggers io blooms and loxin production. A proposed expansion
of these efforts on a stalewide basis would identify high-risk waters and focus effors to
controd spread o uninfested waler bodies. Development of a3 web-based dafabase on
golden alga survey work is ongoing.

OU has funding to initiate a study on Daphnia lumholtzi genetics and ecology.

oDWC
ODOWC funds research on zebra mussels through OSU and goldan alga through DU.

ODWC has collected waler samples from eight lakes statewide in 2009 (o test for the
presence of zebra mussel veligers. Samples are collected via plankion nets and ane
analyzed by PCR (Polymerase Chain Reaction) analysis through the Bureau of
Reclamation.

OOWC passed rules thal go into effect 1 January 2010 that limits the use of grass carp
for vegetation control in private impoundments (o triploids. It is currently illegal to leave
a boal ramp with any aquatic vegetation or zebra mussels attached o any aquipmani.

DEQ

DEQ collects annual fish assemblage data across the Stale completed through the Bio-Trend

Program. Data will be provided to ODWC io review for non-native fish populations.

DEQ's Environmental Complaints and Local Services Division is tasked with invesligating
environmaenial issues within the Siate. When a complaint that periains to ANS is identifed, the
Customer Services Divigion of the DEQ will be contacted to assist in the investigation. ODWC
will be nolified at thal time and data collecled in conjunclion with the investigation will be

shared.

USACE

The Tulsa District monitors the USACE lakes for ANS presence/absence and densities.
Thay also support agency and academia research al the lakes, and keep informed of
impacts o water users.

Thi Tulsa Disirict s actively involved in national efforts and keeps informed of Zebra
Mussal contral and eqadication research. Updates are provided 1o the ZMTF,
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The ERDC has produced numerous Technical Moles detailing conirols for ANS and
maintaing Information Syslems on their wabsite and on compact disk for Zabra Mussels,
Plant Management, and Aquatic Pianis.

USFWS

USFWS is conducting surveys of zebra mussel occurrence and abundance on selected
waler bodies using Poriland samplers.

USPFWS has collected waler samples from eight lakes statewide in 2008 o test for the
presence of zebra mussel veligers. Samples are collected via plankion nets and are
analyzed by PCR (Polymerase Chain Reacton) analysis through the Bureau of

Raclamation.

Limited funding is available o conduct research

Poor undersianding of basic biclogy and impacts of ANS
Limited management options for control'eradication

Lack of thorough survey of ANS distributicn within the siate

Recommended Strategles and Actions
Strategy 6A: Support research that identifies, predicts, and prioriizes potential
ANS introductions.
Task 6A1: Idenlify life histories and impacts of introduced agqualic planis and
animatls. (ODWC)
Task GAZ: Identify crifical data needed to prevent the infreduction of new ANS.
(ODWC)
Task BAY: Attend scientific and lechnical conferantas addressing tha
mechanisms by which new ANS spread. (ODWC)
Task 6A4: Monitor ongoing mesearch effors attempling 1o develop conirol
mechanisms for new ANS. (ODWC)
Strategy 6B: Research managemeni allernatives for thelr effect on AMS and
native spacies.
Task 6B1: Investigate the relabonship between human-induced disturbance of

Task 6B2:

aquatic and riparian systems and ANS nvasion, establishment, and
impacts. (ODWC)

Investigale new and innovalive methods of controlleradicate AME.
(ODWC)
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Strategy 6C: Facilitate the coflection and dispersal of information, research results,
and data on ANS in Oklahoma.

Task 6C1: Utlize existing field personnel fo documendi the distribution and
abundance of ANS. (ODWC)

Task 6C2: Create 3 database of stakeholders 1o recedve annual ANS updates.
{ODWC)

Task 6C3:; Utilize the internet to distribute information and research findings via
an agency website. (ODWC)

G. Priorities for Action

Often efforis to address ANS problems are implemenied after the species has amived
and become widely distibuled. As a result, these efforis are often reactive and
ineffactive. The purpose of this managamant plan is bo expand the scopa of efforts in
Oklahoma to deal with the threats posed by all ANS. The goal of this management plan
Is to implement a coordinated sirategy designed o minimize the risk of further ANS
introductions into Oklahoma through all known pathways, develop funding mechanisms
to implement and staff an Oklahoma ANS management program, whera practical, stop
the spread of ANS already present and eradicate or controd ANS to a minimal level of
impact, By forming this management plan, it is expected that the problems other states
have experenced can be minimized or completely avoided. Initially, this plan will focus
on the Prionty Class 1 species listed below. As this program evolves, the focus will shift
to the development and implementation of new programs designed o address the lower
priority species andfor species yet o be determined as threats.

PRIORITY CLASS 1

Priority Clase 1 spacies are presant and esiablished in Oklahoma, have the potential to
spread in Oklshoma, and there are limited or no known managemeant stralegies for
these species, These species can be managed through aclions that involve miligation of
impact, control of population size, and pravention of disparsal 1o olher water bodies.
Bighead Carp (Hypophthaimichthys nobilis)

Golden Alga {Prymnesius panvum)

Grass Carp (Clenopharyngodon idella)

Hydrilla (Hydrilfa verticillala)

Silver Carp (Hypophthalmichthys molitrix)

White Perch (Morane americana)

Zebra Mussels (Dreissena polymarpha)

Didymo (Didymosphenia geminate)

PRIORITY CLASS 2
Priarity Class 2 species are currently not known to be present in Oklahoma, but have a
high potential fo invade and there are limited or no Enown management strategies far
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these species. Appropriate management for this class includes prevention of
intreductions and/or eradication of ploneering populations.
= Black Carp (Mylopharyngodon piceus)
Morthern Snakehead (Ghanna argus)
Quagga Mussels {Dreisena bugensis)
Viral Hemorrhagic Septicemia
Mew Zealand Mudsnail {Pofamopyrgus anbipodarum)
Rusty Cravfish (Orconectes ruslicus)
Spring Viremia of Carp
Whiring Disease (Myxobolus cerebralis)

PRIORITY CLASS 3
Priority Class 3 species are not known (o be established in Oklahoma and have a high
potential for invasion and appropriale managemeni techniques ane avalable.
Appropriate management for this class includes prevention of introductions andior
eradication of pioneering populations.

+ Giant Salvinia (Salvinia molesta)

PRIORITY CLASS 4

Priority Class 4 species are presant and have the potential io spread in Oklahoma bul
there are managemant stralegies available for those species. Thess species can be
managed through actions that involve mitigation of impact, control of population size,
andior prevention of dispersal to other waler bodies.

Purple Loosestrife (Lythrum salicaria)

Alligatorweed (Aternanthera philoxercides)

Exatic Water Flea {Daphnia lumholizi)

Eurasian Watermilfoil (Myriophylium spicatum)

Mutria (Myocasior coypus)

Largemouth Bass Virus

Rudd [ Scarginius enythrophihaimus)

Brook Stickleback (Cuwisea inconstans)

Water Hyacinth [Eichornia crassipes)
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H. Implementation Table
Currently, Oklahoma has funding for the development of an aquatic nuisance species managemaent plan, but not for the

im tion of the plan. Therefore, funding amounts on the implemantation table will be dependent upon the level of
federal funding allocated after plan approval and securing funding from additional oulside sources.
Strategic Actions/Tasks Funds Cooperstive | Recent [S000FTE's) | Planned (SO00FTE's)
Plan # | Description Source | Agency Agencies FYoe | FYor | FY FY 0 FY 1D
Objective 1: Coordinate and implement a comprehensive management plan
1A | Coordinate ANS Management Programs — =
A1 Croabe and Fund an ANS Coor, ODWC 401 501 5001
1AZ_ Creata and Fund ANS staff ODWC
1A3 |  Develop ANS Training USFWS | USACE, OOWC
1Ad | Conduct Annual Symposium in OK OowWC USFWS 5.1 B4
[ 145 Coordinate With tribal Gowl. ODWC USFWS
1AB | Coord wiNGO's & local govemnmaents ODWC | USACE.USPWS
1A7 |  Assign peiority class 1o all species OOwWC USPWS
1A Dervelop definitions and tenms ¢ F =51 3
| 1AS | Awthorize ANS Task Force in OK QDWC USFWS
18 wfforts for control of ANS in Oklahoma |
KN - n.ntmlm'n_.-E et ﬁ?mm ODWEC | USACE USFWS
182 Support MRBP and WHRP OOWGC USFWS
183 i 100" Maridean USFWS c
1B Data Sharing on Regonal Basis USFWS | USACE. OCC,
gl ODwWC ou
185 Suppon Zebra Mussel Task Force ODWC | USACE USFWS,
occ
188 Support Golden Alga Tesk Force OOWC usmg.u OCC,
" 1B7 | Supporl ANS Plani Task Force ODWC | USACE, OCC
1C Permanent Funding Mechanism
—1G1 Explore Funding Ideas ODWC
[ 1C2 | Establsh ANS Foundation OOWE USPWS
10 Evaluato AN ey LT e b IR 2
101 Conduct ANS Surveys ODWC | USPWS, USACE | 2001 | 10VD.1 | 1301 | 501 540.1
102 | Déstribausion Banchm, ODWC THC
[ 103 | Publish & Distribule Annual Update OOWEC | USPWS, USACE 201 201
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St ActiorsTasks Funds Liamd Cooparathve | Recent (S000FTEs)] | Planned FTES
Pian # Dascripbon Source | Agency Agencies F\'[ﬂ[%[ﬁ'|F‘l" FY 9 i F¥ 10
Objective 2: Prevent the introduction of new ANS into Oklahoma
28 ANS that have the to infest Dklahoma
21 & regional list of ANS OOWC | USFWS, USACE.
THC
242 | Compile ANS mevemant data ODWC | USFWS, USACE |
ZA3 | Mertity transport pathwarys ODWC | USFWS, USACE
ﬁ Establish haes o naw ANS infroeductions
281 | Strengthen statutory suthorites O0WC
282 _'Eﬂ;.,ﬂﬂt_@mﬁ QOWE 2.1
ZB3 | Develop iist of approved species ODWC | USPWS, USACE
264 | Increass gwarencsaenforceman OOWC | USFWS, USACE,
_—— _OCC, QDAFF
285 | Coondnale prevention ODWC | USFWS, USACE,
occ
 Objective 3: Detect, monitor, and eradicate ANS
| 3A1 | Annsal survey of hagh-risk waters oo e USFWS | 20m1 | 1001 | 1391 | 10041 10001
3A2 | Creato & Irsén citioon notwork QOWE | USACE, USPNS,
OCce. 05U
30T | Work with watershed councal [+, 0]
344 | Distribute zm colonization s USFWS USACE _
3A5 | Support ANS monfioring by GRDA | OCC, DOWC 01 | 501 | sma 0.1
"~ 3AE | Gonduct surveillance flights COWCG
3A7 | Conduct golden alga survays OULODWC | USACE OWRS
I8 an machanksm
| 381 ﬂ%_ response pian COWC | USACE, USFWS
382 | Fund & manage early response fund ﬁ
ANSTE
3C_ | Eradicate plonearing populations of ANS - = =
3C1 | Tread hydrilla in Murray & Sooner mumg' 15000 | 1.500 | 1.0 1501
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Sirategic ACons/T asks Funds Lead Cooperative Recent [S000FTE 5)
Plan # | Description Source | Agency Agencios FYos | FYor | FYos

_Objective 4: Control and eradicate established ANS that have significant impacts

4A | Limit ANS dispersal scross state OOWC | USPWS, USACE

441 | Eslablish prolocol for priority rank QOVC | USPWS, USACE

4A2 | Support nesearch babeoan slabe-Ted QDWC | USPWS, USACE | S0
| #4A3 | Coor. Siralegies wiother agencies O0WE | LSRWS, USACE 101 1101

QCC, DEQ
4A4 | Control sirategies based on bes! info ODWE | USPWS, USACE,
DEC
445 | Develop cleaning guidelnes oowe umwa il




Siralegic Actions/Tasks Funds Lead Cooperative Recent s) | Planned
Plan # | Description Source | Agency Agencies FY08 | FYor | Fros | FYod | FY 1o
 Objective 5: Educate resource user groups re: risks and impacts of ANS and how to reduce the harmful impacts
8A | Educate the public about ANS
54, Incormporale ANS info n regulndicns COWE LSFWS, USACE
542 | Creabs edlucational curricuhem ODWE, | USFWS, USACE 20401 ] &0
0K
Aguarium
| 843 | Produce press nelesses OOwWE USFWS, USACE 1ma 1.1
SA4 | Creabiy aticles, video & web meda COWE | USPFWS, USACE 10,1 i
5A5 | Distibube information on ANS COWE | USPNS, USACE,
QCC, DEQ
SAE | Devedog AMS dorlification cands ODWE LISFWS, USACE
SAT | Deveiop & piant labeling sysiem ODAFF | USFWS, USACE
58 | Inform policy makers aboul _;@&!%_WM of ANS
881 | Condud field trips for policymakers USFWS, USACE
5 ODAFF
502 | Produce a legislatve ANS mnual ODWGE, | USFWS, USACE
| 5C | Train natural resource workers in identifying ANS
S5C1 | Contuct ANS kentification seminars OOWE, | USPWS, USACE,
QDAFF DEC, QsU
50 | Educate %_WMM“M# ANS
S01_ | ANS pamphiet for nursery indusiry JAFF
ang iMormation on ANS DOWC, OCC, DEG
= ODAFF
503 | Provioe infofmation 10 lourmnaments OOWC 10
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Funds | Lead

[ SiaegcAcionsiTasks | Cooperalive |__Recent (JODOIFTES) mq?ﬁ TEs
Plan @ | Description Source | Agency Agencies F¥ 06 ":'F'rm'l r-‘%lﬁ'l—“]"wm FWL

=S St et et S

6A | Support research that identifies, predicts, and prioritizes potential ANS introductions S|
TEAT | Idenifly ifa histories and impacts OOWC, | USFWS, USACE | 18213 | 453 | 27103 | 3633 36173
ou
_BAZ | identify crilical data needs DOWC | USFWS, USACE
BA1 | Allend ANS-related conlerances oowWeC usﬂ-rg.ﬂlfncls. an an w0 T 0
| 6A4_| Monior on-going research efiors ODWC | USFWS, USACE
68 | Ressarch management altermatives for thelr offect on ANS native spocies
- 681 | Human-induced disturbance ws. AMS opwe PWS, USACE
682 | New methods of ANS ODWC | USFWS, USACE
6C | Facilit e dispersal of ANS research results, and data
BC1 | Document ANS distribution ODWC | USFWS, USACE, 20,1 8101
e S e DCC, THC
B2 | Distribution ist of ANS information OOWC | USFWS, USACE,
BC3 | Distribute ANS nformation vis web ODWC | USFWS, USACE,
OCC, 05U, oU
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I. Program Monitoring and Evaluation

Evaluation of Oklahoma’s ANS Management Program is vilal to the program’s
success. This plan is intended to be fluid, allowing for mid-coursa comectons as
deamed approprate (adaptive management). Meeting the plan's siated
objectives will require oversight, evaluation, and information dissemination,

An oversight commitiee will be established upon plan approval by the ANS Task
Force, This commities will be comprised of external publics (as identified during
the plan review process) representatives from  agencies with  plan
implementation responsibilities; political representation (either legislative or
executive); and members of the Steering Committee. The role of this interagency
committee would be to annually review progress foward meeting the plan's
siated objectives. The oversight commitiee should esiablish performance
measures o assess the effectiveness of management actions. These measures
could includa:

whether or not objectives were met

rate of spread

total acreage of habitat occupied by ANS

changes in abundance of ANS and concomitant decline of impacied

SPECHES
® lavel of public awarenaess of ANS issues.

identifiying funding sowrces should be an important focus of the owversight
committee. Prior to plan approval by the AMSTF, temporary performance
measuraes were established for the Oklahoma Agualic MNuisance Species
Coordinator. These performance measures will be reviewed quarterly by the
Fishernes Division administration of the Oklahoma Depariment of Wildlife
Congervation, and are subject to change by the oversight commifiee,

Program monitonng is important, as unforessen faciors may impact the progress
of managemeni acfions., Unforeseen physical, chemical, or biciogical stressors
have the potential to affect the success of management objectives. Exampias of
potential stressors include climate change, nalural disasters, and chemical spils.
Evenis like these can alter aguatic ecosystemns, making them more susceplible lo
invasion by opening naw pathways or niches. In the case that thesa types of
evenis occur, program monitoring will allow us 1o gauge whether managemeant
actions are siill effective, or need fo be altered.

The ANS Coordinator will produce an annual report (o be reviewed by the
oversight committee and made available lo all interested agencies and publics.
The repor should focus on the successes in achieving the cblectives of the ANS
plan and include recommendations for fulure management actions. The report
should also recommend and justify any shifts in strategies deemed appropriate.
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J. Glossary

Accidental introduction: An introduction of non-indigenous aquatic specias that
occurs 8% the resull of acthities other than the purposell or intenticnal
introduction of the species involved, such as the transport of non-indigenous
species in ballast wabter or in water used fo transport fish, mollusks, or
crustaceans for aquaculiure or other purposes,

Aquatic nuisance species (ANS): A spacias that is non-native o the affected
ecosysiem and whose Introduction causes or is Bkely o cCause economic or
environmental harm or harm to human health. This term is synonymous with an
“invasive species” as defined by Executive Order 13112,

Baitfish: Fish species commanly sold for use as bait for recrealional fishing.

Ballast water: Any water or associated sediments used to manipulate the trim
and stability of a vessal,

Control: Limiting the distribution and abundance of a specias.

Ecological integrity: The extent to which an ecosysiem has been allered by
human behavior; an ecogystem with minimal impact from human aclivity has a
high level of integrity; an ecosysiem that has been subsiantially altered by human
activity has a low level of integrity.

Environmentally sound: Meathods, efforts, aclions, or programs o prevent
introductions of (o controd Infesiations of AMNS thal minimize adverse
environmental Impacts.

Eradicata: The act or process of aliminating an ANS.

Exotic: Any species or other biclogical matenal that enters an ecosysiem
beyond its historic range on the continent.

Great Lakes: Lake Ontario, Lake Erie, Lake Huron (including Lake St Clair),
Lake Michigan, Lake Superior, and the connacting channals (Saint Mary's River,
Saint Clair River, Detroit River, Miagara River, and Sainl Lawrence River to the
Canadian Border), and indudes all other bodies of waler within the drainage
basin of such lakes and connecling channels,

Infested: Any walerbody where an aqualic nuisance spacies |5 known to occur.

Intentional introduction; All or part of the process by which a non-indigenous
spacies is purposefully introduced into a new area.

Mativa: A plant or animal speckes thal naturally cocwrs in Oklahoma and has not
been iIntroduced oulside of iis historc range.
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Non-indigenous specles: Any species or other variable biological material that
enters an ecosysiem beyond its hisionc range.

Pioneer infestation: A small ANS colony thal has spread 1o a new area from an
established colony.

Population: A group of individual plant or animal species occupying a particukar
area ai the same time.

Transplant: A species thal is native io Oklahoma but has been moved oulside its
native range.
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Appendix A
List of non-indigenous*® and transplanted*™ species in Oklahoma

Group Scientific Name Commaon Name "“;"'“'""""“"’r"“““
NI"E!I"-““ Dvdymogphenia gaminats dityrma M- indigamnous
PmpHBaNs  Emuthercdsctyius plsnirastris Greenhousa Frog Non-ndigenois
MF phibians- Hyla ciranea Green Trealog Hon-indigenaus
Coebarias s bes-

Hyd ; Crospedacusin sowertyl freshwalers pliyfish Man-indigenois
E"u’.m“'“ Daphnia lumhoirzi wiier Baa Mon-indigenous
mc’ Eurytemors affinis calanaid copapod MNon-indigenous
Crusiaceans- : : _— ool fisd Mor-indi
Fishes Amblopies rupesis rock bass Trarspiand
Fizhes Ameiurus nabulosus beorwn bulihead Transpland
Fishes Azlyanax fasciatus banded astyanax Non-indigencus
Fishes Agly@nsn me OCanus Maxican intra Non-ndgencus.
Fishes Camposioma oligalapis largescale sioneroller Transplant
Fishos Carassius avralus gaidiish MHon-indigorous
Fishes Clenopharymgodon i GFESS CAIp han-rifigenous
Fishes Cunlaea inconsinns brook stickisback Hon-indigenous
Fishes Cypringiia whippled slealcoior shinas Transplant
Fishes Cypvinadan rutvofivabks Red Rver puglish Transplant
Fishes Cyperinus canpio COmMmon Canp Non-indiganous
Fishes Darpzoma pelenense thereadfin shad Transplani
Fihes Fundulys codengfud northasm studfish Trargplant
Fishas Higdon fergisus MOonEyE Transplani
Fishas AhiE bighead casp Har-rdigenous
Fishes. Ictalurys furcatus blue catfish Transplant
Fishas Lapamis surfiug redbreast sundish Transplan!
Fishes Lepevmis mecrolaphis redear sunhish Transglant
Fighas. Marid baryina ifland ddwarisde Transplant
Fishes Micropherus dolomiey smalimouth bass Transplan|
Fishuss Micropbenus Salimoes fondanug Flords angamautl basy Tirmnagpilaril
Fishas Moroni Bmarcind while parch Mon-ndigenous
Fisghas Morone chrysops x saxalils wipar Hon-indigenous
Fishas Morong saaahis striped bass Mon-inliganous
Fishes MNatropis bandd Red River shines Transplani
Fishas Natropis biannivs rhvar shiner Transpilan|
Fishes Maltopis boogs shirer Tranaplant
Fishes Matropis girard) Aswarsas River shiner Transplani
Fighes Natnopis nubdug Quzark mnindoss Temnaplari
Fishes Nalronis patar chub shifner Transplar
Fighas MNolropis shumandl silverbiand shiner Transpland
Fishas Omcorhynchus radrbw ol Bon-indigenous
Frafies Oraschrovig Sursud blue Hlapia Mon-indigenous
Fishes Parca flvescens yolirw' parch Non-indigencus
Feahes Parcing macrokosts hesg pvr Tranaplan
Fishes Phozinus 005 northom redbely dace Transplan
Fishes Flaracius brachypomus . red-bedied pacy  Mon-indigencs
Feshes Pimephales promaias fathead minnow Transpian
Fishes Pygocentrus maftenen red plsanha Mon-indigenous
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Pypocenirus or Serasaimus 50, ursdeniified plranha Han-indigentus
Smdmo ity Brown troul Maor-indigenous
Non-indiganous)

Bcientific Mame ETI'I'I-I:I'IH“ Trln!F“

Sander wiraus wiklaye Nan-rdipenaus
Scordinies arythrophihslmus rudd Hon-indipenous
Tinca finca fanch Man-indigamous
Uimibra fimi condral mudmirncny an-indipanous
Miphophorus halern green swoddiad Mon-indigenous
Myocasior coypus i Manindiganais
Comicula fuminaa Aaian clam Mon-indigenas
Draissdng polymoipha gobra mussel Mon-indigenous
Cipargaaluding jAanics Japanete mysierysnail Mafi-indigenous
Pompcas palies Flaeids sppbasnail M- indigpesnicns
Alernanthera alligaloraeed Men-indigenous
Landoltia [Spérodals) punclala doled duckwoed MNon-indiganous
Ludhwigia herapeiaky Unuguay seedbos Nesi-indigenous
Lytfrum salicavia purple loosestnle Mon-indiganous
Myriophylium aquslicum parmat-feathar Mon-indigencaus
Myriaphylum spicatum Eurasian water-mifol Men-indigencus
Magas minor beilte natad Non-indigancus
MNasturtivm ok weaber cress Mon-sdgentus
MNymphaides peiiata yellow flaating-heart Mon-indigenous
Marsigy wabpr clower Non-indigancus
FPolamogpeion crspus cuty pondwesd Non-indigencus
Alblor MHESSSEDBNIEE Amsican Aligator Transplant

Caiman crocociug Commaon Calman Maf-indganois

"Non-indigenous: not native o OK; ““Transplant native io OK but moved outside native

range
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BACKGROUND

Concern among state and fedaral agencies in Oklahoma for the effect of harmiul
algal blooms on fish and wildlife and human health has grown since the first
raporied HAB related death in the United Stales. On July 2002 in Dane County
Wisconsin a group of children look a midnight swim in a golf course pond. All
experenced acule diarrhea and abdoménal pains, one child died of a sezure,
The algal toxin, Anataxin-a, found in a sample of the boy's tissus was sncugh to
have caused all the symploms experienced by thae group, including death. The
alga in the pond was Anabaena fos-aquae. Anatoxins and Saxitoxins are
predominately produced by the blue green algas genus of Anabasna and
Aphanizomenon. Microcystin is the algae toxin of most concern in the United
Stales. This toxin, although produced by a varety of blue-green algae species,
is predominately linked 1o the blue-green algae genus Microcystis, Microcystin
has been implicated in the deaths of 18 livestock last year in Utah, 49 dialysis
patients in Brazil died afier inadverient exposuwre o 18.5 pg/l microcystin via the
potable waler supply. The symploms and subsequent liver damage wane
identical to that found with previous laboratory animal expesiments involving
microcystin exposure. The Stale of Nebraska has 20pg/L threshold (recreational
exposure) for beach cosings. MNew York's threshold for (recreational exposure)
beach closures is & pg/ll of microcystin,  Cylindrospermopsis is ancther algas
foxin of concermn. This blue-green algae foxin, cylindrospesmopsin, was
implicated in the fish kills of threa |akes in Arizona las! summer, The release of
this toxin from & bloom trealed with copper sulfate caused the hospitalization of
over 100 children after drinking potable waler in Australia,

The icthyoloxin producing “Godden Alga®, Prymnesium panvum, has caused fish
kills in Lake Texoma and Allus City Lake and major fish kills in lake Bcross
Texas. The Texas fish kills have caused significant economic and recreaticnal
losses.  lis current distnbulion ks spreading in southwestern Oklahoma.
Environmental variables thal trigger blooms, toxin releass and bowin relaass are
not well undersicod. However, research inlo the life history, life cycle, necessary
anvironmental conditions and confrol and management conlinues to ba the focus
of some funding sources. Further, the ODWC is moniloning for P. panim on
Lake Texoma and other high risk waterbodies in an atlempt o collact wital
amvironmental date and determine wheather cells are presant.

INTRODUCTION

Most HAB events are revealed pomarly through invesligation of fish andior
wildlife kills. Potentially harmful aigal cells can also be identified through
probabilistic sampling as proposed by the Oklahoma Waler Resources Board
(OWRB) or through routing monitoning by other agencies. A one-year genenc
HAB sample regime conducted by the OWRB indicated most all eutrophic
reservoirs in Okiahoma have the potential for algae loxin production. A response
plan is essential in conducting investigations into HABs whether to confirm algal
toxing have been released inlo the environmant or identify another source of
injury or death.
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This contingency plan is infended for state and federal agencies or organizations
that are required (o respond to enviranmental events thal cause harm to fish and
wildlife, water quality or human health. This document may also help members
of the media, public, researchers, and other local, state and federal crganizations
understand how Oklahoma responds to HABs. Further, this response plan
reflects the plan objectives of adjacent states (i.e., Texas).

OBJECTIVES

1. To ensure all environmental resource agencies and other
ofganizations afa prepared 1o investigate and manage responsa fo
HAB evenls;

2 To ensure public health and emvironmantal safely through effective and
coordinated responsea, including monitoring, research, and assessment
during HABs and related fish moriality events

3 To help in communication efforts with the public and olher affected
parbas;

a. To support HAB research on condilions favonng these ocutbreaks
human health threats, and possible control oplions;

5. Provide adjacent states with Oklahoma's plan of action if HAB svants
shouwld occur across state boundares or in a shared walerbody,

Golden alga, Prymnesium pansum
Background (Golden Alga)

Harmful algal blooms are ubiguilous world wide in marine and freshwater
systems, The state of Texas has documented fish kills from golden alga, P.
panvirn, in inland waters since 1285. The spread of P. parvum has had
significant ecofogical and economéc ramifications to Texas water bodies, which
resulted in the creation of a Texas Parks and Wildlife Golden Alga Responsa
Team.

In January 2004, the Dklahoma Depariment of Wildlife Conservation (DDWC)
biclogists docurnented a large fish kil in a tributary to the Red River. The Red
River is a major tibutary of Lake Texoma Rasarsair and is a Pubdic and Private
Water Supply (PFPWS). In August of 2004, a significant fish kill in Altus City Lake,
also a public water supply, was reported by ODDWC regional stafl members.
Bath events resulted in the loss of thousands of fish and potential threat of
recurring blooms in subsequent manths.

The fish kill ai Lake Texoma spawned the Oklahoma Golden Alga Task Force
(DGART) which consists of membens from Oklahoma résource agencies, otfr
states (i.e., Texas), federal agencies and academia, The purpose of OGART is
to implement appropriate response protocods and provide proactive solutions to
Prymnesium parvum (P. parvum) blooms in Lake Texoma and other walerbodies
that may be at risk. Primary components of OGART include response. conirol
and managemsant, water quality, research and laboralory techmiques. The
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ODWC has also provided general information aboul golden alga on the ODWC
websile

warw wildlifedepariment, comfindex him and a link to the Texas parks and Wildlife
Depariment (TPWD) website at www.ipwd.state. tx.us’hab/ga/

Notification (Golden Alga)

Dead and dying fish usually tigger a phone call o the ODWC |, although the
cause of the injury 5 often unknown by the caller. Gobden alga blooms are
typically associated with fish that are piping at the surface, dead fish, discolored
waler and foam along the shoreline. If any of these symptoms are observed,
notifications should be made io the ODWC natural resources section. See
Appendix A for 3 general call down list, ODWC reglonal fisheries office locations
and contacts, and lst of ODWC game wardens for Oklahoma. In the avent of a
large fish kill or evenl, assistance from other state and federal agencies as well
as local officials may be necessary. A list of these agenciesiofficials is in
Appendix A, A significant bloom may include any of the following indicators:

1. fish kill that is greater than 1,000 fish;

prasence of dying fish;

presence of dead or stressed freshwater mussels andfor other
wildlife;

digcoloration of the waler,

foam on the surface of the water;

presenca of P. parvuim calls in the water column;

prasence of toxins in the water column;

percentage of P, panvum cells is the dominant algal species.
Initial Response [Golden Alga)

ol o

o e

Most of the indicators listed above will not be cbwvious to the caller or the first
responder. If a golden algal bioom is suspected, the firs! course of action s 10
confirm the présence or absence of p. panvum cells.  The following guidedines
are for use when collecting and iransporting waler samples:

Live and preserved samples should be collecled. Samples for confirmation
should inifially be from at least three sites. Waler should be collecied in clean
plastic or glass containers. Be sure to rinse bolties of any prior substance before
uging, Preferably, plastic HPDE 60 mi botiles should be used for all collections,
Sampling depth should be elbow-deep, or one (1) fool below the surface.

-Bregerved Samples

Collect 50-100 ml and preserve with buffered Lugol's solution io the
amber color similar lo weak iced tea (1-2 drops per 100 mi). Keep the
samples refrigerated or on ice, if possible and in the dark until analysis,
Samples should be preserved in the held immediately after collection.
Put sampla in Ziploc bag to avoid leaks. Include another copy of

collection information in a separate Ziploc bag in case of a leak,
T2



-Live Samples

Collect S0-100 ml sample in a clean container, wrap in wet paper and
maintain as close as possibie to water temperature al collection, but do
not allow the samples o overheat. Live samples should not be
refrigerated or pul on ice. Sample container should be completety full
with no air space. Microscopic analysis should be dana the same day
as collection or as soon a5 possible thereafter, Pul sampla in Jiploc
bag to avoid leaks. Include another copy of collection information in a
saparale Zploc bag in case of a leak,

Each sample should be marked with the following information:
+« Walerbody

Sitaflocation

Date

Type of analysis (i.e., p. parvum, toxin, eic.)

In addition 1o information contained on the botlle, sample submissions
should be accompanied by a Chain of Custody (COC). See form A in
Appandix B.

Samples should be collected for water chemisiry analysis. Addstionally,
other parameters should be collected in the field. The following is a list
of parameaters that should be analyzed in the laboratory with each P,
parvum collection event.  Form B found in Appendix B should be used
fo record all infarmation.

Sulfate Tolal Suspended Solids  Turbidity
Mitrogen, Ammonia as N Mitrogen, Kjebkdahl Calcium
Nitrogen, Mitrate as N Mitrogen, Mitrite as N Magnesium
Phosphorus, Ortho as P Phosphorus, Total P

Total Alkalinity Total Hardness

= Three samples per sile should be collecied in 1 liler HPDE plastic
conlainers. One sample should contain no preservative. The other
two samplas should contain nitric acid and sulfuric acid as provided
by a certified laboratory. All samples should be transported on ice
immediately o the ODEQ leboralory in Oklahoma City or other
approved [aboratory after verfying with Ferrella March, Natural
Resources Section, transport and change of cusiody. Contact
information for ODEQ follows:

Oklahoma Depariment of Environmental Quality
70T M. Robinsan

Oklahoma City, OK 731011677

405-702-1000
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# Thea following parameters should be collected in the field if using an
¥ 51 85, Hydrolab, or other comparable equipment.

Dissolved Cxygen

% Oxygen

Specific Conductances
Salinity

Water lemperature
Ph

= Oiher observations should be included on Form B which include:

Cloud Cover Secchi Depth
Wave Condition Ph

Alr Temperature  GPS Location
Wind Spaad Wind Direction

4, All samples should be coordinated through the following persan:

Buck Ray

Oklahoma Department of Wildlife Conservation
Cklahoma City Zoo Office

A05-424-5062

& When a fish kill is involved, ODWC staff should documant tha kill using
the American Fisheries Sociely Special Publication 30. Imvestigation
and Monetary Values of Fish and Freshwater Mussel kills and
modifications reflected in the ODWC Fish and Mussel KAl Protocol,
This protocol involves counting, identifying and size classification (inch
or ibs depending on size). Documeniation of such kills will enable the
ODWC to provide economic and recreational loss values. Form Cin
Appendix B can be used to record such information.

&, In the ewvent of a significant kill that requires additional time, personnet,
or oiher agencies, the incident command sysiem (ICS) should be
implemented. Matural Resources will coordinate this effort and identify
command posts.

T Dead fish and wildife should be disposed of consistent with local
regulations and state statutes. The DDWC is nol responsible for clean
up of disposal of carcasses.

Media Strategy (Golden Alga)
ODWE Media Contact: Micah Holmes — Information Supervisor (405-522-4872).

in the evenl of g senious fish kill, this crisis response plan is designed to
educate and inform the public, panmicularly anglers and other user groups,
about golden alga blooms in Oklahoma,
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The ODWC Media Contact should be made aware of any potential golden alga
blooms by Buck Ray or Barry Bolton (Fisheries Division). Good communication
between the Media Contact and the biologists is critical to the success of the
media respense plan. If the bloom occwrs at Lake Texoma, the Media Contact
will contact Steve Lightfool, with TPWD, so that communication efforts can be

complemantary.

The Media Contact will coordinate with other agency personnal lo drafi thres

separate information lems

# A fact sheet with known locabion and effects of the bloom to be distnbuled to
agency personnel and other cooperating agencies

» A new release 1o be disiribuled o selecled media outlals.

» Talking points for agency personned thal may be talking wilh the media.
These points will guide individuals to focus on cerain issues (such as
parspective of the severity of the kill, not harmful to humans, economic
impact, efc...).

If passible, all media calls should be funneled through the Madia Contact who will
then get them in contact with the appropriale person (biologis!, Fishenes Chief,
elc...).

If necassary, the Media Contact will establish an on-site presence al the lake
where the bloom occurred and nolify Rich Fuller with the ODWC Information and
Education Division for potential video coverage,

The Media Contact will call local media ocublets to bref them on the curren
situation.

If appropriaie the Media Coordinalor will coondinate a news conference. At the
conference a basic media kit will be provided including the golden alga brochurea,
press releasa, B-roll ready for edevision coverage, lake map eic...

The Media Conlact will communicate with ODWC personne to place information
on the Wab site or "Outdoor Oklahoma” lelavision show.

If needed, the Media Contad will assist Fisheries personnel in coordinating and
promating @ public meeting with local citizens, marina operators and anglers.

The Media Contact will coordinale with Buck Ray announcing the end of a bloom.
Public Health Concerns (Goldan Alga)
Durring a bloom, gobden alga may release toans in sufficient quantities to kil fish

and other gill breathing animals thal come in contact with [i. However, there is no
evidence that golden alga has lethal effects on oiher organisms or humans.
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Even though golden alga is not linked to human heailth issues, the ODWC
strongly recommends that people should not pick up dead or dying fish for
consumption,

Monitoring (Golden Alga)

Surveillance of golden alga cells in affected waterbodies should continua until tha
bloom has completed s cyde. Howewver, long ferm monitoring shoukd be
considered in water bodies that have been previously affected for the following
reasons: 1) to identify the early slages of a bloom; 2) collect impontant water
quality information to determine possible trigger mechanisms and predict when
subsequent blooms are likely to occur. All moniloring should be coordinated
through the Matural Resources Section.

Blue-green Algas, Cyanobacteria
Background [Blue-green Algae)

Blue-green algae are also called cyanocbacienia because they are blologically
similar to bacteria in many ways. As single cells, large colonies and fitaments,
blus-green algae grow in a wide variety of conditions and can becoma the
dominant algae in nutrient-rich water bodies. One of the characterisiics of thess
cyanobaciedia is their abiity to form blooms. When a bloom oocurs, the water
appears o be blee-green in color and can cause iasle and odor probdams in
water supplies. More importantly, blue-grean algae can produce toxing thal can
have human health implications and can cause toxicity in fish, wildiite, domestic
animals and livesiock. Anatoxing and Saxitoxins are predominately produced by
the blue green algae genus of Anabaena and Aphanizomenon. Microcystin Is
the algae toxin of most concern in the United Stales. This toxin, although
produced by a variety of blue-green algae species, is predominately linked o tha
blue-green algas genus Microcystis. Awareness is a growing need (o ensure
blue-green algal toxing do not affect water treatment plants without being
adequately removed or affect. Likewise, it is imporiant that blue green algae
blooms are monilored due to the increasing levels of nutrents that curmenthy
being introduced into Okishoma's waterbodies.

Matification (Blue-green Algas)

Dead and dying fish or wildife usually tnggers a phone call to the ODWC,
although the cause of the injury |s often unknown by the caller. Blue-green algae
blooms are typlically associated thick scum on the surface of the waler that looks
like blue-green paint. I such symploms are cbserved, notifications should be
made to the ODWC natural resources seclion. See Appendix A for a general call
down list, ODWC regional fisheres office localions and contacts, and list of
ODWC game wardens for Oklahoma. In the event of a large fish kill or event,
assistance from other stale and federal agencies as well as local officials may ba
necassary. A sl of these agencies/officials is in Appendix A. A significant bloom
may include any of the following indicators:
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fish kil that is greater than 500-1,000 fish;

presence of dying fish;

presence of dead or siressed freshwaler mussels andfor other wildlife;
discoforation of the water;

presence of blue-green algae cells in the waler column;
presencs of toding in the water column;

percentage of blua-green algae cells is the dominant algal species.

Initial Response (Blus-green Algas)

Most of the indicalors listed above will nol be obvious to the caller or the first
responder. I a blue-green algae bloom is suspected, the first course of acton is
to confirm the presence or absence of blue-green algae cefls, The following
guidelines are for use when collecting and transporting waler samples:

s  Samples should ba collected in a ona-iter Nalgene container

s« Samples should remain cool (aither in 8 cooler with freezer packs
or refrigerated ) until analysis can be pesformed

» Samples should be processed within 24-72 hours of collection

» Transfer of samples should be coordinated through Fermalla March,
Matural Resources Section

8. Each sample should be marked with the following information:
«  Waterbody
» Sitefllocation
» Date
=  Typa of analysis (i.e., p. pansum, oxin, ebc.}

9. In addition to information contained on the boltle, sample submissions
should be accompanied by a Chain of Custody (COC). See form A in

Appendix B.

10. Samples should be colleciad for waler chemislry analysis. Additionally,
other parameters should be collected in the field. The following is a list
of paramaters that should ba analyzed in the laboralory with aach
collection avant. Form B found in Appendix B should be used ta

B LD A

record all information,

Sulfate Total Suspended Solids  Turbidity
Nitrogen, Ammania as N Nitrogen, Kjeldahl Cabcium
Nitrogen, Nitrate as N Mitrogen, Mitrite as N Magnesium
Phosphorus, Ortho as P Phosphorus, Total P

Total Alkaslinity Total Hardness

s Three samples per site should be collected in 1 liter HPDE plastic
conlainers., One sample should contain no preservative. The other
bwo samples should contain nitric acid and sulfuric acid as provided
by a certified laboratory. All samples should be transported on ice
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immediately to the ODEQ laboralory in Oklahoma City or other

approved laboratory after werifying with Buck Ray, transport and
change of custody. Contact infarmation for ODEQ follows:

Oklahoma Depariment of Envircnmental Quality
707 N. Robinson

Oklahoma City, OK 73101-1677

405-702-1000

» Tha following parameters should be collected in the field if using an
¥51 85, Hydrolab, or other comparable equipment.

Dissolved Cxygen

% Omygen

Specific Conductanca
Salinity

¥Walar tamparature
Ph

= Oihver observations should be included on Farm B which include:

Cloud Cover Secchi Depth

Wave Condition Ph

Air Temperature  GPS Location
Wind Spead Wind Direction

11. All samples should be coordinated through the following person:

Buck Ray

Oklahoma Department of Wikdlife Conservation
Cklahoma City Zoo Office

405-478-6062

12. When a fish kill is involved, ODWC staff should document the kill using
the Amercan Fisheres Society Special Publication 30 Investigation
and Monelary Values of Fish and Freshwater Mussel kills and
madifications reflected in tha ODWC Fish and Mussel Kill Protocol.
This protocol involves counting, identifying and size dassification (inch
or |bs depending on size). Documeniation of such kills will enable the
DDWC to provide aconomic and recreational loss values. Form C in
Appendix B can be used 1o record such informaticn.

13.In the event of a significant kill thal requires additicnal time, personnel,
or other agencies, the incident command sysiem (ICS) should be
implemenied. Matural Resources will coordinate this effort and identify
command posis.
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14.Dead fish and wildlife should be disposed of consistent with local
regulations and state statutes. The ODWC is not responsible for clean
up or disposal of carcasses.

Media Strategy (Blue-green Algas)
CDWE Media Contact: Micah Holmes = Information Supenasor (405-522-4872).

In the evenl of a seripus fish kill, this crisis response plan is designed to
educale and Inform the public, parficulary anglers and other user groups,
about harmful algal blooms in Okdahoma.

The ODWE Madia Contact should be made aware of any potential harmful alga
blooms by Buck Ray or Barry Bolion (Fisheries Division). Good communication
between the Media Contact and the biclogists |s critical lo the success of the
media response plan

The Media Contact will coondinate with other agency personnel o draft three

separate information items

» A fact sheet with known location and effects of the bloom o be distribuled 1o
agency personnal and other cooperaling agencios
A new release o be disiribuled io selected media oullets.
Talking points Tor agency personnel thal may bae talking with the media,
These points will guide individuals to focus on cerlain isswes (such as
perspactive of the severty of the kill, harmfulinot harmful to humans,
precautions, economic impact, efc...).

If possible, all madia calls should be funneled through the Media Contact who will
then get them in contact with the appropriate person (biologist, Fishenes Chief,
atc... )

If necessary, the Media Contact will establish an on-sile presence al the lake
where the bloom occurred and nofify Rich Fuller with the ODWE Information and
Education Division for polential video coverage.

The Media Contact will call local media outiets to brief them on the current
situation,

it appropriate the Media Coordinalor will coordinate a news conference. Al the
conference a basic media kit will be provided including a press release, B-roll
ready for lelavision coverage, lake map eic. ..

Tha Media Contact will communicate with ODWC parsonmel to place information
on the Web site or "Ouidoor Okdahoma™ television show. If needed, the Media
Contact will assisl Fisheries personnel in coordinating and promoling a public
meeating with local ctizens, manna operators and anglers.
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The Media Conlaci will coordinate with Buck Ray in announcing the end of a
bloom.

Fublic Health Concerns (Blue-green algas)

During a bloom, blue-grean algae may reléase tooans in sufficient quantities fo
harm humans and cause foxicosis fo fish, wildlife, domestic animals and
fivestock. If water, fish or blue-green algal products containing elevated levels of
loxins are ingesied by a human, sympioms might include headache, fever,
diarrhea, abdominal pain, nausea and vomiting. lichy and imilated eyes and skin
may result if 8 human is swims in confaminated water. W a person suspects they
may have come into contact with cyanobacterial toxins and are expariancing any
of these symploms, any scum should be rinsed off their physician consulted
Immediaiehy.

Unfike controls available with a drinking waler scurce confaminaled with
cyanobacteria, there are very few oplions available once these algae accumulate
In waler used for recreational acthvities, such as swimming, boaling, wind sirfing
and fishing. Blooms in recreational bodies of waler are usually associated with
unplaasant odors and offensive appearance on shorelines as the scum
accumulates and decays. Although cyanobaclerial toxing are probably nol
absorbed through the skin, they can cause skin iritation. The toxins, il present,
can be absorbed from the water via ingestion or can become asborme and
absorbed via inhalation. Individuals should awvoid swimming and other water-
related acthities in areas with dense blooms.

The ODWC strongly recommends that people should not pick up dead or
dying fish for consumplion. Likewise, peopla should not handle dead
animals affected by blue green-algae blooms and should wash anything
that may have come in contact with the scum.

Manitaring (Blue-green Algaa)

Survelllance of blue-green algae cells in affecled waterbodies should continue
until the bloom has completed its cycle. Howewver, long term monitoring should
be considered in waler bodies that have been prenviously affected for the
following reasons: 1) to identify the early stages of a bloom; 2) collect important
water guality information to determing possible irigger mechanisms and predict
when subsequent blooms are Fkely to occur. Al monitoring should be
coardinated through the Natural Resources Section.
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BOR Zebra and Quagga Mussel PCR Results for 2008
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APPENDIX E

Acronyms Defined

Acronym Dalinition
ANS Aqualic Nuisance Species
AMSTF Agquabic Muisance Spacies Task Force
BOR U.5. Bureau of Reclamation
BV Ballast Water Managament
DEQ Oklahoma Department of Emdronmental Cuality
FTE Full Time Employes
GRDA Grand River Dam Authority
LmBY Largamouth Bass Virus
MRBEF Mississippi River Basin Regianal Panal
NANPCA Mon-indigenous Aquatic Nuisance Prevention and Control Act
HISA Mational Invasive Spacies Act
NP5 Maticnal Park Sarvice
MZMS Mew Zealand Mudsnail
OCC Oklahoma Conservation Commission
ODAFF Oklahoma Department of Agriculture, Food and Forestry
oowWC Oklahoma Depariment of Wildlife Conservalion
osu Oklahoma Siate University
OTRD Oklahoma Tourism and Recrealion Department
ou Uiniversity of Oklahoma
OWRE Oklahoma Waler Resources Board
FTF AMNS Plant Task Force
SvC Spring Viremia of Carp
SWaP Cklahoma State Wildiife Action Plan
USACE U.5. Army Corps of Enginears
uUscG U5, Coast Guard
LUSPWS LS. Fish and Wildlife Sanice
VHS Viral Hemarraghic Seplicemia
WGEA Waestern Govemaors Association
WRP Western Regional Panel
EMRP £ebra Mussel Research Program

ZMTF

Zebra Mussel Task Force
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APPENDIX F

2008 Oklahoma Aquatic Nuisance Species
And Boating Survey

By: Curtis Tackett
Aquatic Nuisance Species Biologist

Oklahoma Department of Wildlife Conservation
1801 N. Lincoln
Oklahoma City, OK 73105

September 2009
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Survey Results

General Knowledge of Aquatic Nuisance Species

The respondents were asked (0 rnk their knowledge of six aquatic muisance species:
zebm misssels/quagrn mussels, golden alga, hydrilla, Viml Hemomhagic Septicemia
(VHS) Asian camp, and white perch. The mnking categories mcluded *a large amount, &

moderate amount, & small pmoumd or none™.

Thiere were only twio ANS out of sax where there were more respondents who knew at

least o small amount of information
aboui the specics than knew nothing
af all, These include zehra/quagga
miussels and Asian carp.
Feboa/'quagps miussels were the most
well-known of the six species with
78% knowing at least some
information aboul the species
{Figure 1}. This species also had the
highest ranking of “a large amount™
of 199 These resulis were

Figure 1. ZebraGuagga Mussel

Fum aren ess
re= 1480, missingr 5]

somewhat expected because of the

increasing publicity of zebra/quogps mussels snd the devastaling appasent threats that

_thes poer 1o sair pennay sl s sdronment

Figure 2. Aslan Carp Awareness
[A=1481, missing=84)

Asin Carp were the second most
well-known with T0%% of the
respondents having ol least some
knowledge of the species (Figure 2}
This group of fish includes bighead,
biack, prass and silver carp. This
groap of fich also had the second
highes1 ranking of

“n large amount” at #%. The
awareness of this species is likely
related to media accounts of Asian

carp problems in the upper Missizsippi River system and the use of grass carp to manage

Figura 3. Hydrilla Awareness
[m=t44d, missing=ai)

WA Large
Amouri

A Moderabe
Ao

A Gmall
Amount

[

B}

vegetation m private inipoundments,
Hydnilla was manked third with 44%
of respondents having al beast sone
knowledge about the specics

(Figure 3. Although i mnked thard,
it was well behand zebm/quagga
mussels and Asian carp when it
came to geneml knowledgpe, The



majonty of the respondents that had at least some knowledge of hydnlla only knew a
srmall amount™ a1 25% and the “large amount™ category enly ranked &1 6%, Hydnlla is
currently found in Lakes Murray, Arbuckle and Sooner.

Golden alga is a species that has Figure 4. Golden Alga Awareness
{r =1450, missing=55)
A%

the potential 1o cause large fish

kills in Oklahoma. iranked | ®AL2ES
clasely behind hydrlla with 424 | |
of the respondents having at least Semenin
some knowledge (Figure 4). CIA Small
Onily 4% of respondents knew “a At
large amoun” about this species. | |[ONons

This species has o well
established population and
wsnally causes blooms i Lake

Texvoma every year. Lake

Texoma is a highly popular lake and this most likely aienbutes o the fair amount of

awarencss that golden alga receives.

Figure 5. White Perch Awarenass
(=138, missng=il)
% o

BA Largs
Amgaunt

WA Madarate
Amcaant

CIA Sl
Aemugen|

CiHene

Whate perch are a haghly
competitive species of fish whach
have established populations in
Lakes Sooner, Kaw and
Keystone. This species ranked
nexl i last in general knowledge.
Well over half, 64%, of
respondents knew nothing at all
about white perch (Figure 5).
Only 3% of the respondents
kncw “a large amount™ aboul this
specics. This low ranking of

general knowledge is probably due to the fact that people rarely encounter white perch,
This species is also easily misiaken as a white bass therefore masidentification probably

Figure B, VHS Awaronoess
{n=1432 missing=T3)
Ty T— e 1%
Aamiaafi 1 :
BA Moderake
Mo casn i
O Small
#umgwn|

[Meone

respondents having no knowledge of i,

ploys a large mole.

Yiral Hemormrhagic Septicemia
manks kast when it comes (o genernl
knowledge of the species, Out of
the respondents, only 179 knew
anything ot all about VHS

(Figure &). VHS is a somewhat
new fish discase that is mostly
found in the Great Lakes region. [t
has nod et been found in
CHcdnhoma and this most likely
directly atmbutes o the 3% of



The importance of taking precautions fo prevent the spread of ANS

Figure 7. Zebra Mussell Importance
to Prevent Sproad
= 1483, missing=232)

@Very Important

B Somawhat
Important

CMat Vary
Impoitan

OMot At Al

Important
BDon't Know

Figure 8. Golden Alga Im portance to
Prevent Spread

i =460, misaing=a5)

EVery important

B Somawhat
Important
COMet Very

Impartant

CIMeat AL All
Impartant

B Don't Know

Figure 9. Hydrilla importance to
Prevent Spread

B Yary Important

(= e, il win gred §)

Baoaters were asked 1o rank the
importance of preventing the
spread of each aguatic nuisance
species from the previous
question. Respondents were
asked 1o rank the importance
into five calegones: very
important, somewhat important,
Bt very important, not ai all
important and don’t know,
These responses wene generally
comelated wath the gemncral
knowledge question. If boaters
had a high amount of knowledge
about the ANS, then the level of
mpartance o l'u.-lp prevent the
Iq:r“d. was usally hlﬂi. Owerall
the responses for “not very
important” and “not at all
Emportant’ were fairdy low for
each species (Figures T through
12). Nearly half of the
respondenis for cach ANS,
excepl rebra/quappas mussels and
Asian carp, didn’t knosy if it was
important o prevent the spread.
This clearly shows that we st
merease our oulreach elforts for
these species.

Only 19% of the respondents
were unsure about the
mmportance (o prevent spreading
of zebra'quagga mussels (Figore
Th. More than three quaners,
E1%, of the respondents felt ke
W wiak al least somewhat
important o prevent the spresd,
Asian carp ranked second in
highest responses of imponance
(Figure 11}, At least 61% of the
respondents felt it was al lensi
sounewhal importani o prevend

spread of these species. VHS and white perch had the lowest responses for “very
important’” and the haghest responses for the “don’t know™ category (Figures 10 and 12,
Thas is directly comelated to the geneml knowledge question
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Figura 10. VHS Importance to Figure 11. Asian Carp importance to
Prawvent Spread Prevent Spread
[ = Bl migsingsig) [ = 1408, misaing=39)
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Figure 12. White Perch Importance to

Prevent Spread
=858, minalng=dT)
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O Mot Very
Important
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W Dont Know

Searces of Information on ANS

Boaters wene asked four enes of questions that are related 10 general sources of ANS
information and hoow efTectrve duiTerend sources would be b peting them to take actions
1o help prevent the spread of squatic naisance species. These queshons were designed o
give us some insight on how future efforts for public awareness and education could be
directed or enhanced.

From a list of tweaty two sources, boaters were asked if they have heard of or read about
AMNS, These sources are in four categories; media sources, events, fishing or boating
sources, and other sources. Mearly halfl of the respondents had gained knowledge about
ANMS through sourees such as newspaper articles. magarine o newsletiers, tebevizion
programs, and I'll..h1ng or l'ln.ll!lm pamphlets, These sources were somewhat expecied 1o
yield hagh mankings because of the vanous publecatsons and matenals available to the
public. Television or news programs had the highest mnking with 48% (Table 1},
Magarine or newsleiters and newspaper anicles followed shonly after with 458% and
45%%, respectively. Fighang or boating pamphlets were pood sources or informadion with
42% and signe/information at mannas or boal ramps followed shortly after with 40,
Infermation sources effective in reaching 10% or less of the respondents included mdio
public service anmouncements, billboards, and conferences, presentations or mectings

ol



These results were also somewlal expected because of the lack of efforts. Oklabona hay
vel 1o use billboands or conferences as outreach tools.

Table 1. Sources of ANS Yes Mo Don't Mo
Information_(n=1505) Know | Opinion
Newspaper Articles 45% 133 | B% 14%
Maguzine or Newsletter Articles 47% 300 [ 8% 15%
Television News or Programs 48% | 31% | 8% 14%
":E_:.dh Mews or Programs 12% | 60% 1 2% 16%
Television Fublic Service 18% | 35% 12% | 15%
Announcemenis
Radio Public Service 5% 65% | 14% 16%
Announcements
Rillboards T 4% | 13% 16%
Intermet Web Sites 15% |5T% 12% 17%
Conferences, Preseatations, or 8% 67% | 10% 16%
Meetings
An Educational Exhibit or Display 18% S6% 10% lﬁ;!j.

th:lutmlmﬂ:rhr,nrﬁum-um]lj% 61% | 10% 16%
Regattas

Boath at a Sport or Fishing Shew or | 289, [ 499, | 92, 15%
Similar Event |

Fishing or Boating Regulation 42% [35% |B% 15%
 Pamphiets

Boat Registration Materials 17% [56% [11% 16%
Creel Surveys or Inspection 13% | 61% | 10% 15%
_Programs at Boat Launch o

Signs/Information Provided at 40% | 38% |8% 14%
Marina or Bost Lannch

Signs/Information Provided at a 23% | 53% | 9% 15%
Bait Shop |

Fish, Boat, Sport, or Environmental | [9% | 55%;, | 11% 15%
 Organization

Brochures, Identification Cards, or | 27% | 49%; 10%% 15%
Faci Sheeis

Books 10% |65% | 10% 16%
Educational Videos 6% 69% | 10% 16%

Hot Line or Information 1% % |[11% | 16%
Clearinghouse |

]|



Best sonrees of ANS information

Respondents were asked to choose up 1o four of the best sources of which they have
heard abowt squatic nuisance species (Figure 13}, This referred to the previous question
which had twenty twio possible information sources. As compared o Table 1, these
responses were nearly identical. The top responses for the best sources of information
were newspaper and magazine articles, newsletters, fishing and boating pamphlets, and
signs al mannas or boat docks. The responses that received the lowest amount of credit
were billboards, public service announcements, angler surveys, books and educational
widens,

Figure 13. Best Sources of ANS

Information

(A=1505, multiple
Other

Hat Linednfs Cleannghouss
Educational Videos

Books

Brochures'Other Primed Materials
Duidoors Organization

Signafinfo at a Bait Shop
Signsiinfo at Marina or Boat Lawsnch
Anpgler Surveys at Boat Launches
Boat Registration Malerials
Fishing/Boating Rogs PFamphlots
Booth at an Dutdoor Show

Fishing Contostw'Boating Events
An Educaticnal ExhibitDisplay
ConlerencesPreseniationsMeetings
Intarmot Web Sites

Billboards

Public Sarvice Anntuncemants
TV Public Service Anmouncsmants
Radic NewsPrograms

TV Nows/Programs
Magazine/Newslotter Articlos

Mo wspaper Articlos

Ot &l 1700% Tolal Response =283
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Ceetting people to take action
Respondents were asked how effective certam things and events would be i getiing them

to take steps to prevent the spread of ANS, The choices were mnked on an effectivencss
scale and inchuded very effective, somewhat effective, and not very effective. In
addition, the survey also asked if these certain things and events have already led them to
take aciion.

"A desire 1o keep ANS oul of our waters” had the most responses [65%) for "how
effective it would be 1o get vou to take action™ (Table 7). "A desire to prevent darmage 1o
vour boat™ had the second most responses (63%) for this catepory. Respondents also had
8 strong opinion that it was a sense of personal responsibility (58%). “Signs a1 maninas or
bont rmmps” (56%) and "fishing and boating pamphbets™ (47%) came in fourth and fifih
fior the mosl responses in this calegory.

The number one response for already leading people to take sction {Table 3) was "a sense
of persenal responsibilicy™ (3190 This was followed very closely by "a desire o keep
ANS out of our walers™ (28%) "A desire to prevent damage 1o my bost™ (26%6) and
"talking with acquaintances and friends™ [22%) were also effective sources of
information that have led people 1o ke action against ANS. "Signs al mannas and boat
ranps also mnked high in this category at 17%.

Boaters value their property and when there is a possibility that their personal boat or
equipment may become damaged, they are willing to take measures for prevention, The
survey shows that this is of great concem because 3% said it would be effective and
26% said it has already led them 1o action. Owver half {38%) of the respondents felt hke it
is their personal responsibility 1o take action. People want o protect the waters that they
use and therefore feel like it is their responsibly (o help stop the spread of ANS,

The least effective influences in getting people fo inke action are presentations,
educational programs, mdio broadcasts, angler surveys, enforcement checks, billboards
and intemnet web sites, Respondents said that mdio broadcast (39%) and internet web
sites (22%) would not be very effective inflluences. ANS billboards have not been used
in Ollalsoimna as an awareness ol due (o costs bul sorme stites are investing in billboards
as o way to educate and outreach to the public, Conferences and workshops (21%) and
videos or presentations {20%%) were also looked a1 as very inefective mfluences,
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Table 2, How Effective Would

This Be In Getting You To Take Would
Action? Would Be | Would Be | Not Be
(multiple responses allowed) Wery Somewhat | Very Response
Effecive | Effective | Effective
Talizng With Friends or Acymintances 25 Wa % 19%
M Senne of Personad Responsehiliy EEEH I L 17%
A Diesire 10 Koep ARNS Oul of Cur 55% 16% 1% I'"s
Waem
lﬁqrpumhm'lhr‘l'mnf 431% i) 12% 1'%
AN
M Diesire 1o Prevent Damsge to my Boar | £3% 5% 5% 1™
Enforccment Chosks on the Road of @ 3% 2% a4 1E%
Beoat Lsunches 1o Catch Violatons - - 1 N
Media Sources [ Newspapers and Radio 1% 1% T 1'%
and TV Mews Programs|
TV or Fadm Pubstic Service 4% 3% s 1™
Announ: cmenti
Biellboands 2% EL 18% 15%
Magating of Mewsloner Aticles 5% i 1% 1%
Iniomact 'Wioh Sates 1% M% I's 1%
Feshing or Baating Regalation Pamphiets | 47% e [ ™
Coaferences or Werkshops for Boaters I¥% % % 15%
Brochures, Species [0} Cards, Fact Sheets, | 42% 1% ™ 1%
o (eher Printed Matenals
S @ Marinss of Boat Lsunches % 25% ™
Croel Surveys o Inspoctaon/Education % £l 13% 1%
Programs on Rosds or at Boal Launches
Vikdeon o Other Preseatations o Boating. | 15% A% ] 1%
and ing Associabions.
Travelor Info or Low Powsr Rades 1% % kL [
Brosdcasts Adong Rosds
Fime thail hust be Faid by Vialators Wa 1T 14% 9%




Most effective influences for preveniing ithe spread

The final serics of questbons asked the respondents to choose four of the influences that
would be the most effective in influencing and motivating them to prevent the sprcad of
ANS. A desire to keep ANS out of Oklshoma’s waters, prevent damage bo their boat, and a
sense of personal responsibility all ranked highess ar 12% (Figuse 14} Agsin radio
broadessts, presentations and confenences all scored very low.,

Figure 14. Most Effective Influences For

Preventing The Spread Of ANS
{n=1505, muitiple responses allowed)
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This has already led me to action

In the final column, respondents wene asked which preventative sieps had already led them o

take action. They were asked 1o simply answer yes or no 1o cach of the different

A sense of personal responsibility scored highest at 31% shonly followed by falking with
friends, preventing damage to boal, and keeping ANS out of Oklaboma's waters (Table 3}
Signs at marimas and boat ramps scored respectively widh 1 7% of the respondents saying it

has led them to take action,

Table 3.

This Has Already Led Me To  Action... Yes Mo Mo
(w=1505) multiple responses allowed Response
Talking With Friends or Acquaintances 12% 26% 53%

A Sensc of Personal Responsibility % 19% 50
I ADmmn-KmthS&mlqum 28% 0% 5%
| ations to Prevent the Transport of ANS 10% 4% 5%
A Desire to Prevent Damage to my Boat 26% 2% 5%

Enforcement Checks on the Road or at Boal Launches | 6% 38% 56%%
1o Catels Violators

Media Sources (Mewspapers and Radio and TV 14% 3% 56%%

MewsPrograms)

TV or Radio Public Service Anmouncemenis ] 34% 5%

Billboands %% 1% 5%

Magazine or Newsleter Articles 14% 30% 56%

Intermet Web Sites e 16% 5%

Fishing or Boating Regulation Pamphlets I6% 215% 56%

| Conferences or Workshops for Boaters and Anglers 4% 4% 57%

Brochures, Spmn ID Cards, Fact Sheets, or Other 1% 1M 56%

| Primted Materials

Eirmﬂ!duﬁmm'ﬂmmm I %% 8% 55%

Creel Surveys or Ingpection/Eduecation Programs on ] I5% 5%

Roads or at Boat Launches

Videos or Other Presentations 1o Boating. Lake, and 4% 1 5%

Sporing Associaions

Traveler Info or Low Power Radio Broadcasts Along | 2% 41% 5T%

Boads

Fines that Must be Paid by Violators % 38%% 56%




Did you use a baat during the 2008 boating season?

In ehis question, respondents were asked whether or not they used a boat in the 2008 baating
season, Acconding 1o the survey, 31% of the people surveved used a boat during the Hi08
sexson while 19%% sakd they did mot use a
boat (Figure 151 The people whe Figure 15. Did You Uss A Boat
answered ves comtinued answering mose During 20087 (n=1504)
questions sbout boating while the people
who answered no were fold o skip o
question |8, This shows that o large
percendage of people who have registered
boats sctually use their boaty on an anmial
basis.

BYes
HMNo

What type of boatis) did vou use during 287

The people who snswered yes 10 using a bowt during the 208 season were then asked what
type or types of boats they used. The data in table 4 shows the most used boat was the smmall
powerboal with 630 wsers Tollowed by the large powerboat with 439 users and in thind was
personal watercraft with 230 wwers. The least used was the drft boat, or raft with only 10
respondents choosing it Small personal watererafl can essily transpon ANS from one body
of water to another however larger powerbnats, wually have a more complex engine system
whach can easily sione aquatic nESanoe SPECIes 15 MONe UNSEEN ArCis.

Table 4. What Type of Boat(s) Did You Use Totals

. During 20087 (n=1114)
| Small Sailboat {less than 20 fi.) 50

Large Sailboat {20 fi or longer] 43
| Personal Watercraft (jet ski) 20
| Dsckboat 63
" Small Powerboat {less than 20 ft.) 680

Large Powerboat { 20 fi. or longer) 439
. Canoe or Kayak 116

Diriftboat or Rafl 1]
| Other 180

Huow long was the boat in the water before being moved?

Respondents were then asked how long their boats were in the water before heing transferred
lnmnﬂm*mdyﬂfw.tﬁ,lndﬂmhﬂm’uﬁmlhni:huﬂ wis mn 1he wﬂﬂfﬂ'ﬂthlhﬁn;‘uﬁﬂd
given. Thme spend in the water did ot inclode time spent on a boat lifi. Ow of 1the people
who moved their boats, the number one response was ane day of less wath over 5% of the
hoaters choosing this answer (Tahle 3), Fifiesn to 30 days was the least chosen response with
just 8% of the boaters choosing this option. Even though 15 1o 30 days only scored o 8%, it
ml:,. takes ome or Pwo occasions 1o spread ANS Educatronal effors and mhum.g st be
extenided 1o these groups af boaters who keep thelr boats in a bady of walter for an extended
period of tme.



| Table 5. How Long Were Your Boats In The

Water Before Being Moved To A Different B
Waterbody? Multiple responses allowed (=600 Clreled
people moved boais; 614 never moved any boats; |
miszing = I91)
| Dy or Less | %
| 2 104 Days | 23%
L! o 14 Days 13%
| 15 10 30 Days [T
[ More Than 30 Days 1%

T-Iﬂ- lomg was the boat ol ud'lhl_wmr".'

Mext the boaters were asked bow bong they iypically lefi their boats cut of the water before
placing them imo a dilferent body of water. The sarvey informed the boaters o write the
number of times they lefi their boats oud of the water for each time period given. The number
one angwer out of people who moved their boats was 5 to 14 days cut of the water. Fourty-
two percent of the people surveyed chose this response (Table 60 Two to 4 days was the
least chosen answer with 14% of the boaters choosing this respense, followed by | day or
less with 15%. This das shows thar the majority of boaters tend to keep their bosis out of the
waler for more than s few days before entening another water body
conceming some when you consider how easily ANS can be spread if the proper precautsons

are not taken

Tahle 6. How Long Were Your Boats Out Of The !
Wailer Belfore Being Moved To A Different Yo
Waterbody? Multiple responses allowed (=597 people | Circled
movied bosts; 617 never moved any boats; missing =
291 — — .

1 Day or Less 1555
210 4 Days 14%
51014 Days 42%
1510 30 Days : _Ii""-
More Than 30 Days . | 26%

How far apart were
the different badies of
waler?

Mewt the hoaters were
asked how far span the
different bodies of waler
were that they brouglht
their boats te.  This
question  could  have

mialtiple responses for
cach respondent due to

the fact ihai many
hoaters own more than
one boal  Hecause of

Figure 16 Distance Between Waterbodies
That Bcals Were Moved in Miles {n = 505)
ruiltiple eponses allowad, dom ol 5100%

Again, 15% iz a

[ 10 mi. orless
B 11-50 mil.
D54-150 mi
0151 -500 mi.
W over 530 mi.

W nvvw r v d any
boats




the possibality of multiple responses these results do not sdd op 1o 100%. They were told 1o
fill in the number of timses they raveled each distance during the 2008 boating season, More
than half (52%) of bosters never moved their boats during the season (Figure 16). OF the 660
respondents that moved their boats among water bodies, 43% moved their boats | 1-50 miles
and an equal percentage moved their boats 51-150 miles. This question was designed 1o
paoetray the likelihood of ANS being spread to other water bodies within cemain distanees.

“Table 7. Number Of Times Boats Were Moved # OF Times
Certain Distances In Miles (7=580; multiple Mowed
responses allowed)
| 10 milles or less &S
| 11-50 miles = S | 240
| $1.150 miles 231
| 151-500 miles 81 |
:'Er?éf_f.im miles [ |
Figure 17, Did You Transporn Your Boat id wou transfer vour boal
Dutside The State In 20087 wutside of the state in 20087
I, =ity The vast maponty of Oklahoma
: EYes boaters (B6%) did mol transpon
. therr boats out of the state during
(2] P e— 2008 (Figure 17). This helps

reduce the chances of new ANS
heing indroduced from
sarrounding siales through this
pathway.

Did you move boats along waterways lrom infesied waters to anlafested waters?

Witk the exceptbon of the Arkamsas River Navigstion System, Oklahoma docs ned have
_waterways that allow movement hetween svstems, Given the choices, 71% said they did not
miove from infesied io uninfesied
waters, 19.3% did oot respond 1o

Flgurs 18 Dkd You Mowe Boats Along
Waleraays From imnfesiad YWalens o

Unindested Walars? [m= 1214 the Jucslion, T amid lhll::f' did
e | B0t Ko B they did, and 2%

BEYes answered  yes  (Figpure 18}

Although three quariers of the

B No respondents sald they did mioe

move from indested 1o uninfessed
B0ont Know waiers the lew level of ANS
Mo Response awareness makes it likely that
many of these respondents did
nol kmow whether the system
was infesied or no




Do you take any precautions before transporting your baat?

Ome-third of the people surveyed (34%), never moved their boat during 2008, Of those thar
digl, 25 did not ke precawtions, while 20% said they did 1ake procasiions. The boaters who
claimed to not take any precautions were then asked why they chose not to. Nearly half of the

Figure 19. Do You Take Any
Precautions Before Transporting
ro Your Boat?

BYes

ENo

CONawar Mowad
Any Boals
CNo Response

people surveved answered that
Sthey did not kmow exacily
what o do™; 28% said they
didn’t boat on infested walers
{Takle 8. Given the low kevel
of awarencss, il seems likely
thai many respondenis simply
did not kriow whether or ot o
system  was  infedted.  This
reinforces  the  fact  thai
mereased outreach efforts are
needed 0 ensure boaters are
aware of whal o do 1o preend
spreading ANS

| |

Tabile 8. If You Don't Take Precautions, Why Not? Touls |
:Lii'l:]l‘:ﬂm'l: it will prevent the eventual spread of ANS 2%
It's meonvenient, | don't have time to ut:_pfmuti-:lns 2%

[T don't know exactly what I'm supposed 1o da T 3%

|1 didrt I:u:ul.nn infested waters T Ew

| 1 don't belicve aquatic nuisance species are a problem 1%
Boat washing equipment was not readily available 14%
Chhazr 16%

Figure 20. Did You Boat On Infested
Waters 7 (n=1214)

BYes
WHo
COben't Know

COMNeo Response

Did vyom bopt on infested
wikters?

Respondents were asked whether
or not they had boated on walers
known to be infested with ANS,
and if 30 how disl they knew that
the waters were infesied. The
maporty [ 26%) said they didn’i
boat on infested waters, while
23% didn"t kmow if they had or
not | Fgare 200,

The people who had boated on

infested waters were given & lig

of opitions explaining how they knew the waters were infested (Table T The most effective
way of informing about ANS was through the use of signs or posters a1 the boat amg.  This
response scored at 58%. The next mosi effective tool was word of mouth from a friend or
relative. Meither watercrafl educator nor hotline were selected by any of the respondents.
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CDWE is currently addressing this isswe and is posting ANS signs at all infested bodlies of
waters and also many uninfested waters,

Table 9. How IMd You Know The Waters Were Infested With Totals
ANST (n=208; multiple responses allowed)
Slﬂﬂ. oF poster al boal launch or marimna 8%
Brochure, fact sheet, of flyer 11%
Fishing, boating or waterfowd regulations pamphlet 18%
Imtermct web site i
i Watererafi educator” inspecion 0
| Media sounces (newspaper, madia, TV) 23%
Hn: line or information clearnghouse | L1
Heard about it from a friend or relative 5 I 3%
Other ) %

How likely is it that yoo will take precautions in the fuiure?
Half of the respondents { 50%a) said they will likely 1ake precautions in the future and an
additional 12% indicated that they were somewhat likely to take precautons.  This

indicates  that wath
additional effoms 1o Figure 21. How Likely I's It That You Wil
increase awareness of Take Precautions In The Future?
the IS51EE, the LR Fali] Lik
meajpority of the public - = L
would ke  the B Somawhat Likely
BECossary  Sieps 1o
limit the spread of Dot Vary Likely
ANS  through ihe
recreational boat CIMot AL AR Lty
e peey. W Nover Boat On
infested Waters
EMo Response
ANS precautions
Respondents were asked about a senes of precautions and how often they performed
these actions (Figures 22 28}, The action most commoenly practiced (85%5) was

draining of water from their boat.  Allowing the boat to dry for at least five days scored
wecond al 3%, These two responses were expected o vield fairly high responses
because they are common practices. This doesn't necessarily mecan that boaters perform
these actions o prevent the spread of ANS therefore these actions may not be conducied
properdy.  Meardy half of the respondents said they almost always visually inspect their
boat and rervove any plants and animals from their boat and raler. Surprisingly 41% of
respondents said they almost always aveid the release of live unwamed bait.  Washing
the boat with high pressure and Tushing the molors copling syslem with tap water had
ithe bowest responses.  Lack of washing facilities in rurl parts of the state likely

1o



contnbuies 1o the low response rate and may warmant invesiment in boat wash stations.

Figure 22, How Often Do You Visually
Inspact Your BoalF
b { =1034)

Flgure TV, How O ten Da Yau Db
Water From Youwr Boa?

=105

Figure 24. How Often Do You Avokd
Tha Release OF Live Urwanted Bak?

{n=1035)

Flgura 25 How Often Do You Remove
Agquatic Plants And Animals From Yo
Equipmert T (o =024}

BAbmcal Abways

e we
D00 &% Mot A ply

Figure 26. How Ofien Do You Flush Tha
Motar's Cooling System With Tap Water?
AP ]

Figare IT. How Oiften Do Vou Fivee Your Boai
Wit High Prassuse sndios Hol Water?
=041}

YT —
B Somintiman

[ Mavar

[0 Doas Mot Apsply

6%

-

Figurs T8 How Ofes Do You Ao ¥ our B os
T Dy For Al Least Five Days?

i 1052
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Figure 1% Have ANS Affecied Your
Recseational Experience?

fn=1505; missing=14T]

e
| LS

Oben Knaw
e o

COMMAETING Tmpacis are :.1:|.r|'.i|1= 16 he el

Increased fees to assist with ANS management
Every respondent was asked whether or not they would be willing to pay more for an
Oklahoma fishing license if that mopey went iowands ANS muanagement. Overnll, 51%

Have ANS  affected
recreational expericace?
More than three quarters of the
respoidents | T9%) saad thar ANS
issues have not impacied their
recreational activities (Figure 29).
Cmdy 3% af the boaters saed that
ANS  have  impacied  their
recreational activities and &% were
nel sure. Recrestional activities
may nod be heavily impacied an
this point bat  ecological and

your

of the respondenis said they
would be walling 1o spend at
lenst one extra dollar, Out of

the people willing to pay

Figurs 30, How Much More § Would You
Ba Willing To Spend If The Additions
Dallars Went Towards ANST Managoment?

[r=150%]

more, |T% said they woukd iy

pay four o five extra dollars.
A pormderable nomber of

Two Dollare
respondents, 2T, were ol Not Wiling 1%
willing io pay more for a to Pay More
1 L Thiwa
fishing license. s Collars
5%
ars Than o b Fivs
Ton Doligrg" Suis Ten Dot 5
% DeBars 1T
Lo

LT T —
135

_Gna Ooilar
L T

The use of live bair fish

R:rpaml-cnl.n were asked how commonly they wse bast fish, where they obinin ther bait
and how they dispose of their bait after their fishing expenience. OF the responses, 653%
of the respondents said they use live bait fish s least occassomally and 25% of the people

Figure 31. Do You Fish With Live

Baitfish? (n=1505; missing=157)
10%
% Biaver
\ W0 exsinally
% Diofen
O by
W Revpo e
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surveyed never use bait fish
Most aof the responients {68%)
said they obtain their bait from a
bait shop and 4% sad they
calch their live bait from the
wild. A concerning number of
rr,ﬁpnrnknl: (46%) =md they
release their live bait into the
water. Singe mosi respondents
are getting their bail from a bait
shop and are releasing the live
bait into the water, we are not
sure exactly what species of bait



Figura 3. Where Do You Acquire Your fish are being released into public watcrs.
Baitfis? (0 =876, masing=40})

4‘.'&-—I

@ Mait Bhop

‘ ezl Willingness to take precautions
Boaters were asked how willing they were

Wil
B iy take precautions dealing with tavo issues;
(o1 oY ——— draining water from their boats and the use
of live bait fish. An overwhelming %074 of

the respondents said they would be willing
& dirarn the water from therr boats. Thas Ia.'rgr.' pmrmln.:l: i3 mrnnﬂut n:'l:|.1l.'d Lo thee fli;l
that 85% of the respondents smd they almost always perform this action. Respondents
were also asked if they would consider purchasing live bait only from & cenified dealer.
According to the surviey, 63% sasd they would a1 least mavbe consider purchasing hive
bait ondy from a certified dealer. A somewhat large portion of the respondents (21%)
spid ihey would not be wallimg o take this precaviion, In addition, 66% of the
respondents said they would be willing 1o use live bait fish only in the body of water thst
they came from. This response is most likely due to the fact 14% of the respondents
catch and wse their own bait,

Figure 33. What Do You Do With Your Live Figur 34 Would You Be Willing To Drin
Baitfish After Fishing ¥ Water From ¥our Beal?
{P=BTE; missing=10T)) L [We1505; missing=53)
1% BHGE and Dincard
Lo et Bmitfinh
W Taka Lsised Baifal
Homa snd Hesp Alle
O fsdeans inta the
Vister
Oiio Resporss
Flgure 35 Would You Bs Willing To Use Figure 38, Use Live Bait Only From

Live Baiifish Fram a Cenified Dealer
The Body of Water it Carme From
Only¥ (n=15808; missing=123) L

el 1o (M=1505; missing=128)

™ | Yes
B SR
OMaybe ' | O Maybe
[ Don't Know !unq-rﬂﬂ.-m
o Rasponss| | W Mo Responss
e




Conclusions

The results from this survey indicate the need to increase outreach efforts. Outreach
efTorts should focus on publications and educational maierials, signs ai boal mmps, and
hesting mone public events that target ANS jssues.

105



5, DEklahoma alic Nuizance 5 and Survey
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SONETC RUSSNCE BROCHS B one Sody of maber io another? (Crcis one)

1 YES (IF RO} i you 9o nol Eaie any ioecsl precautions, why not
(i ad Pl appky )
2 HO R & oo belewe & val prevent the eventual spread of Bqutd NuSance Leoes
B o e et e inomesnssrd. | dont have b D Sale precavbons
ANY Dol | Cee") el RO WPl T SLDDOREd 10 0
o & differmn I il boat on ndetes walery

| o] elers i aripudtic SrsRanE BOGTEE 08 3 MTDEM
Boaf ST BZirde il i IRl 5 ki
Dt [ohease wpecty)
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[# )3

o

o

Dunng Z008, ded you bosl on walsrs that you o wene imlested widh ANY of e BulSc Puisanos
specien kaled in Duesiion 1 o= tha Tronl pege? ([Cidle ome )

1.

S
3

¥ES & & ¢ | [IF YES] Hiwwdhd v inow thal e walsrs. yow boaled o were nesied

Sgn of poster Bt Boal mneh o Matng
DONT KHOW Brochure, fact sheet o Byar
Fighiryg, boating, or waterionl requiation parphist
Arvier ried e wbe
Watercralt sducatoninseecio
Wipdia sources [newspaper, adio, TV)
Hat in or nlorraton ceannghouse
Hased it il fram g irend of melsie
Ditat (pledke sty )

FU ™ 8§ L A F @

i 0 ek o0 heatedl watars, howy leasly i it that YOU w3 taies pracautions: n tha future fa present

T Spraad of Byuabc NUESERCE Spcied botwoon bodies of wiler? [Croks one |

R TR T

Yery bugly

Ecrreadial bty

ol wary oy

Hof af af kel

I meat Bboad om indeated waini

ARae e g BoaliR) Nom e vwakes, Pow ofae 00 you 80 the falowing?
(Crcly anp gateir ior sech dem |

Mmosi | Some- Diorn Mot

Abeps Takisn: Abaigs e it Apohi

Fa

Conduct vl napechon of bosts and equipmani q 2
for aquatc olants and animals

[ar watier kom boals, neiudng live wels, Bige,
and bart buskety

Ao neipase of uramnted live bat In1o the water

and gruipmant

Flush molcr'y ooolng wystem. st bap wals
Rinas baat with high pressurs sndir hot wats 1
Al Buxal e diry Ber o lemsl Trow days i
e (pinase speety) .

i i

ah  wmk sk amh

Bl R RN Bd BB WD

W i W
O T

=

111




Haree aguatc nusenos specees caused probiems for you of afecied yout recreatonal Experence
during the 2008 boaling season? (Lo ore )

5 YES < <=k &  {IF YEB) Pisaas st af rroacts, the spaabc nussnos wosoes hat
WS FAeed, Bl By ESSCCIRNE DO P00 S S PETREed.

i MO

3. DONT HMNOW

e rrpach WOHRE wenind you B wiling 10 #pend fof & boating o fehing koecds § D addtenal Mmoney
v used b fund actvibes o preven? the spresd of sgnabc nusancs soeces and i ieduce e
Pl pfiecia™ (Corcie o )

1
5
Fo
51§10

Mo Bhan $10

1
4
3
4 $MioES
.4
-]
7 Wouks MO be wiling ' spesd moie

Thi follewing guestions refer o your use of Bait while fishing.

om

Do yom e il S blat?

gf

- |
a Cflen

4 Aleays

1 iy Trh wA el haEfrah (01 P Eodes of waner whasne ypou ek vith s b fah most ofies

It you do NOT uso lve BaTTiEh why G0 ol choss Bt 0 Tih = e aeiehy
1 D'l idh i afy bodad of walar whisls e Baistsh ore aliveed

2 Prrehar o freh with relfal unes

A Preler to fish with othet e ball puch an leeches, worms & maggct
i ;

5

12




O3 How many dobes ive baitfih 90 yGu use per pearT {dorendpear)

Q2 \Whatdo pou do vath pour lree baifish afier & day of Rshing?
1 il @ descaed @ry unused hadfeh
2 Twig ursssd batfih horw and Dhep Rie B e pgan bul onfp on T one body of walsr
3 Tty urased bathth home and isep 2l o uss agan on a0y offer Body of waler
4 Aisteane any unused baifish ndo the wates

Bacauss of Tha ek of Aquans Nulkence Spacies and fsh Ciseases niw regulabons ane being
cotiadnied 16 Iy and prevent their infredaction mlo Dklahoma waiers batween Qkiahoma waiers.

O Would you be willing ko &0 the loliowing
1 Draen waler bom watercralt ot boad ramp befone faeanoisbon
il
-]

Waryhe
(D't Korezras

ERk

2 Uss bop badfmh Fom e colfed bat dealer only |8 no coliechon from e wikl
ea
e

L
Dontinow ___

Ba

3 Use bwe bai fah only on the Body of waser vwhend & Srgenaied of from & lesndsd Bal dedier
Toa
Ha

Mgy
Dzt ey

Plaase amgwer g folowing quesiions abowt yoursel, This infermation will be wsed only 10 compan
prople’s arewers. K will not be used o keniify yoe in amy Wiy,

QT hal lypes ol rachs slebhona 80 vou weusly kten 5T (Cocle ol Mal apply |
Classical music

Courntsy messic

Pubdc radio

Mewdre i d 2ok Sude

Cidirdicinise ook Mmukic

Talk e

Ceher [ plsase speaify)

WA iSO 290 D000 OF posial Cooe

Vi peT Tl B O O EOITTEBIE WOk e Hae 8 Fraleh BROUT Pl Spand of Bgliate
MURAHY S N gt Wains waler?

R -

g N
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