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Why are invasive species so successful?
Phenological characteristics

Dispersal mechanisms

Ecologically tolerant organisms

Absence of natural controls

Why do we care?

What are invasive species?
With respect to a specific ecosystem, a non-native or 

introduced species whose introduction causes or is likely to 

cause economic or environmental harm or harm to human 

health (based on Executive Order 13112).



How are invasive species regulated?
NR 40 – Wisconsin’s Invasive Species Rule:
• Classifies invasive species as “prohibited” or “restricted” 

and regulates transport, possession, transfer and 

introduction of those species; also recommends 

preventive measures to slow their spread.



Lake Wisconsin - Setting

• Prairie du Sac Dam – Construction started 1911; 

completed in 1914 (downstream-most dam out of 

the 26 located on the Wisconsin River)

• 7,197 acres (WDNR) or 10,000 acres (Alliant Energy)

• Roughly 57 miles of shoreline

• Maximum depth of approx. 24 feet

• Over 335 miles of the Wisconsin River lie upstream 

of Prairie du Sac Dam



Lake Wisconsin – Setting (Continued)
Watershed Description

• Central Sand Hills/Western Coulees 

and Ridges Ecological Landscape

• 217 mile2 basin area

• Bound by South Range of Baraboo 

Hills to NW – precambrian quartzites, 

Paleozoic sedimentary rocks and 

moraines

• Unique landforms/rare species

• Classified trout water: 

• 14.55 miles Class I

• 37.01 miles Class II

• Population:  14,300

• Dane, Merrimac, Poynette, Lodi 

(2000 Census data)

• High recreational pressure



What’s growing in the lake?
• Sampling conducted in Harmony Grove/Harmony 

Grove Channels (WI Lake/Pond Res. 2005):

• 17 aquatic plant species found (not comprehensive)

• Most commonly found species included:

• Common water weed (Elodea canadensis)

• Filamentous green algae (Cladophora, Pithophora, etc.)

• Coontail (Ceratophyllum demersum)

• White water lily (Nymphaea odorata)

• Duckweed/watermeal (Lemna minor/Wolffia columbiana)

• Eurasian water-milfoil (myriophyllum spicatum)

• Curly-leaf pondweed (Potamogeton crispus)

Coontail



Aquatic Invasive Species in Lake Wisconsin

• Eurasian water-milfoil (Restricted)

• Curly-leaf pondweed (Restricted)

• Flowering rush (Restricted)

• Purple loosestrife (Restricted)

• Zebra mussels (Restricted)

– The presence of these species has been 

reported/verified in Lake Wisconsin by WDNR.



Eurasian water-milfoil (Myriophyllum spicatum)

• Submerged aquatic herbaceous plant native to 
Europe, Asia and northern Africa; believed to 
be first introduced in US waters in 1940s; first 
reported in WI in 1960s; in Lake Wisconsin in 
the 1990s.

• Typically found in lakes/ponds and slow moving 
areas of streams/rivers, generally in depths <12 
feet. Can form dense mats.  

• Leaves are feathery and occur at nodes in sets 
of 4-5. Leaves consist of 9-21 pairs of thread-
like leaflets, which help distinguish it from the 
seven native milfoils that occur in Wisconsin, 
which generally have 10 or less (7-10). 



Eurasian water-milfoil (Myriophyllum spicatum)

• Flowers occur on spikes that rise above the 

water surface; either have 4 petals or no 

petals.

• Survives winter in WI waters; exhibits rapid 

growth early in the spring, often limiting 

light availability to native aquatic plant 

communities. 

• Typically spread through fragmentation, 

which occurs both naturally each growing 

season following seed set, as well as 

through wave action. Seeds have limited 

capability to germinate.



Curly-leaf Pondweed (Potamogeton crispus)
• Native to Europe; inhabits ponds, lakes and 

streams. First reported in WI in 1905, from 
Dane County

• Leaves alternate, simple, 2-3” wavy, finely 
serrated margins; stems are typically 
angled, 4-sided and grow to lengths of 10 
feet or more

• Distinguishable by wavy leaf margins and 
finely serrated edges. Can be confused 
with clasping-leaf pondweed (P. 
richrdsonii), which lacks serrated leaf 
margins 

• Exhibits winter growth (often seen growing 
beneath the ice); rapid growth in spring, as 
water temp. and photoperiod increase



Curly-leaf Pondweed (Potamogeton crispus)

• There are 17 species of pondweed 

in Wisconsin, 16 of them are native

• Typically spreads vegetatively

through fragmentation or turions or 

winter buds 

• Densities ranging from 200-

1,800 turions/m2 annually in 

lentic systems 7,000-9,600 

turions/m2 annually in lotic 

systems (Kunii 1989).



Eurasian water-milfoil and Curly-leaf pondweed

• Main threats of submerged 
aquatic invasives:
• Outcompete/displace natives.

• Loss of diversity 

• Early/mid-summer die-off can result in 
loss of habitat, exacerbate algal 
blooms, decrease water quality.

• Dense mats that develop can impede 
recreation and result in a loss of 
property value 

• Horsch and Lewis (2009) reported 13% 
decrease in land values for lake 
property owners in Vilas County on 
lakes infested with Eurasian water-
milfoil 



Flowering rush (Botumus umbellatus)

• First reported in North America in 
1897 (Quebec), in Wisconsin in 
1958 (Oconto Co.) and from Lake 
Wisconsin in July of 2014

• Native to Europe and Asia; 
originally introduced as an 
ornamental

• Emergent perennial capable of 
forming monotypic stands that 
displace native vegetation

• Emerges early relative to natives; 
flowering from July-September



Flowering rush (Botumus umbellatus)

• Capable of tolerating a 

range of water depths 

(up to depths of 10 feet)

• Umbellate flower heads; 

flowers with 3 pink/white 

petals and 3 sepals

• Easily spread through 

fragmentation of rhizome 

and bulbils.



Flowering rush (Botumus umbellatus)

• Easily be confused with native burr reed (Sparganium spp.)

– Flowering rush can be distinguished by:

• Leaf blades triangular, firm to touch with slightly twisted  sharply pointed ends 

vs. spongy, V-shaped leaf blades with slightly rounded ends of burr reed

• Burr reed has finer centralized root system vs. presence of stout, horizontal 

rhizome and presence of bulbils in flowering rush.

• Distinguishable by flowers, but not all flowering rush produce flowers 

(individuals growing in deeper water forego flowering).



Purple Loosestrife (Lythrum salicaria)
• European native, introduced to US in early 1800s 

– Intentional introduction = ornamental

– Unintentional introduction = ballast water

• Plant height ranges from 3-7 feet

• Multi-stemmed; stems are angular, 4 or 6 sided

• Pink/purple flowers that bloom from bottom of 
flowering spike upwards (flowers July-
September); 5-6 petals

• Leaves simple, lance-shaped (1-4”) connected 
directly to the stem, lacking petioles; typically 
opposite, but may be whorled or nearly 
alternate



Purple Loosestrife (Lythrum salicaria)
• Thrives in wetlands, along lake and river 

edges and in ditches

• Prolific seed producer (single plant can 

produce >1-million seeds!)

• Creates a dominant seedbank (>400,000 

seeds/meter2) that remains viable for 

decades; produces monocultures

• plants capable of successfully germinating 

within 3-4 days of triggering; outcompetes 

natives 

• Can be easily confused with native blue 

vervain (Verbena hastata)



Zebra Mussels (Dreissena polymorpha)

• Native to E. Europe/W. Russia; originally 

introduced into Great Lakes in 1988, 

spread to over 80 inland lakes in WI by 

recreational boaters and anglers

• Originally introduced through ballast 

water in shipping vessels

• Shell with irregular yellow/brown 

banding, 0.125-2” in length (typically 

<1”), D-shaped shell; sits flat on ventral 

surface (which helps differentiate it 

from Quagga)

• Adheres to most surfaces using byssal

threads



Zebra Mussels (Dreissena polymorpha)
Zebra Mussel/Quagga Mussel Life Cycle

• Adults reach sexual 

maturity at 1-2 

years

• spawning several 

times a year 

(30,000-40,000 

eggs)

• Veliger-stage, 

planktonic, free-

floating (3-weeks)

• Juveniles settle on 

benthic surfaces 

and mature

• Easily transported 

at both veliger and 

adult stage



Zebra Mussels (Dreissena polymorpha)

How do they affect us?

• Can result in millions of dollars 

annually in economic losses 

through maintenance /removal 

costs at drinking water, power 

production facilities

• Displace Native species

• Dramatically alter aquatic 

ecosystems/ecosystem processes 

(shifts in biomass, bioenergetics, 

and nutrient cycling)

• Disrupt aquatic food webs

Byssal threads



What can we do about it?

• Several treatment options (mechanical, 
biological, chemical, cultural); may not work

• Control/treatment becomes increasingly 
expensive and less feasible as invasive species 
become more well-established in a system

• Early detection and rapid response is the best bet 
for control

– Typically requires some level of routine monitoring

– Education/trainings broaden the monitoring base and 
increase chances for prevention and success



Control Options: Eurasian water-milfoil

• Education: educate boaters/anglers on 
prevention strategies 

• Manual/Mechanical: hand-pulling and raking 
small areas; all plant fragments must be 
removed (temporary)

• Manipulating water levels can prove 
somewhat effective (temporary)

• Chemical control (temporary):

– 2,4-D and Fluridone; early spring application; 
may affect several native species (need permit)



Control Options: Eurasian water-milfoil
• Biological Control:

– Milfoil Weevil (Euhrychiopsis lecontei):
• Native weevil, host plant is northern water-milfoil

• Adults lay eggs on upper stems, larvae burrow into top meter of stem

• Pupae develop in lower stem, emerge from “blast hole” after 9-12 days 
(complete life cycle in 23-27 days)

• Need natural shoreline for adult overwintering

• Upfront costs associated with plant surveys and weevil introduction, 
monitoring



Control Options: Curly-leaf Pondweed

• Education: educate boaters/anglers on prevention 

strategies

• Manual/Mechanical: hand-pulling and raking may 

provide temporary relief; should be done in early 

spring prior to turion formation 

• Chemical control (temporary):

– 2,4-D, Endothall-based and Fluridone; early spring 

application, however, may affect natives  (need permit)

– No known biological control option



Control Options: Flowering rush

• Prevention, early detection and rapid response are 

the best methods for control

• Mechanical: individual plants can be hand-dug, but 

all of the plant (including rhizomes/bulbils) needs 

to be removed; raking is ineffective

• Chemical control: Imazapyr has been used for seasonal 

suppression, but no known chemical application has 

proven effective (imazapyr is not effective on rhizome)

• Biological control: none 



Control Options: Purple Loosestrife
Mechanical: 

• Digging, cutting and hand-pulling

• Should be done in late June-July; prior to 
seed set

• Flower spikes should be removed/bagged

• After plants are pulled they should be 
properly disposed of

Chemical (permit required):
• Glyphosate, approved for over-water use

• Hand spray individual plants (do not 
broadcast spray)

• “Bloody Glove Technique”

Biological:
• Galerucella Beetles; proving to be very 

effective method…



Control Options: Purple Loosestrife

• Biological Control 

(continued)

– Collect loosestrife host 

plants when ground thaws : 

April

– Obtain beetles from WDNR 

or collect on-site: mid-May

– Raise captive beetles on 

host plants: May-June

– Release beetles by placing 

plants in infested area

– Monitor area



Control Options: Zebra Mussels
• There are currently no effective control methods for Zebra Mussels 

once established within a lake or river system.

• Mechanical/physical removal and experimental chemical 

removal methods have been applied in closed systems (water 

cooling systems for power plants, etc.)



Control Options: Zebra Mussels

• Monitoring and Education/Outreach

• Deployment of substrate 

samplers to monitor zebra 

mussel population, monitor for 

Quagga

• Educate boaters and anglers on 

BMPs to limit the spread of 

Dreissenids



Early Detection and Rapid Response

• Continue/Increase volunteer citizen monitoring efforts

• Educate landowners, boaters and anglers on the threats 

and risks posed by aquatic invasive species and how 

they can help prevent their spread

• Including BMPs, CBCW, “Weed-out Events”

• Continue to educate yourself on new potential aquatic 

invasive species threats, their habitats and current 

distribution

• Continue to document and report invasives using 

WDNR monitoring/reporting protocols

• Implement control practices where practicable



Early Detection and Rapid Response

REPORTING
• Be sure the suspected invasive 

species has not been previously 
reported from waterbody

• Take a digital photo of the plant 
in the setting where it was found 

• Collect 5-10 intact specimens. 
Place in a ziplock bag with no 
water. Place on ice or in 
refrigerator 

• Fill out form Aquatic Invasive 
Plant Incident Report

• Contact your local DNR Aquatic 
Invasive Species Contact



Early Detection and Rapid Response

• DNR AQUATIC INVASIVE 
SPECIES CONTACT:

• Jeanne Scherer, 

608-275-3283 
jeanne.scherer@wi.gov

• REGIONAL AIS COORDINATOR 
CONTACT:

• Neil Slifka

608-606-2778

neil.slifka@swbadger.org



What’s coming downstream?
Lake Wisconsin is a “Drainage Lake” and is the lowermost of several 
impoundments on the Wisconsin River. What is upstream?

• Castle Rock:  Cylindro, Eurasian Water-Milfoil, Zebra Mussel

• Petenwell:  Cylindro, Eurasian Water-Milfoil, Zebra Mussel

• Big Eau Pleine:  None reported

• Mohawksin:  Curly-leaf pondweed, Eurasian water-milfoil, 
purple loosestrife, rusty crayfish

• Lake Alice:  Curly-leaf pondweed, Eurasian water-milfoil, rusty crayfish

• Boom Lake:  Purple loosestrife, aquatic forget-me-not, Chinese mystery                          
snail

• Spirit R. Flowage:  Purple loosestrife, rusty crayfish

• Hat Rapids Flowage:  Chinese mystery snail

• Rainbow Flowage: Banded mystery snail, Eurasian water-milfoil, rusty 
crayfish

• Lac View Desert: Banded mystery snail, Chinese mystery snail, curly-leaf 
pondweed, Eurasian water-milfoil, rusty crayfish, freshwater 
jellyfish



What’s coming downstream?

Rusty Crayfish

• Up to 4” in length

• Dark paint-like splotches on 

carapace 

• Large, smooth claws with dark 

banded tips

Mystery Snails

• Large, whorled shell, often 

near 1.5” in length

• Operculum present in both 

Chinese and Banded

• Both have fairly wide shells in 

comparision to native brown 

mystery snail



What’s coming downstream?

Freshwater Jellyfish

• Hydromedusae are 5-25mm in 
diameter, clear to white, bell-
shaped

• Native to China, likely introduced 
with ornamental pond plants

• First reported in WI in Sauk 
County pond

• Impacts unclear, spread by 
wildfowl

Aquatic forget-me-not

• Aquatic rhizomatous perennial

• Lance-shaped leaves, stalkless

prominent central vein

• Flowers clustered, sky-blue 

with yellow center, blooms 

May-Sept.

• Can form monocultures



What else?
• New Zealand Mudsnail (Prohibited)

– Badger Mill Creek (2016)

– Black Earth Creek (2013)

• Shell whorls dextral (right-hand)

• Small, typically 4-6mm

• Gray to light/dark brown color

-Spreads very rapidly

-competes with native grazers

-All US populations are clonal

• Most control methods for this species   

are unfeasible, so…. 

prevention is critical



Prevention
BEFORE leaving the water: 

• INSPECT equipment and REMOVE attached plants and animals 
(required by law)

• DRAIN all water from equipment (required by law)

• SCRUB equipment with a stiff brush, including crevices, to 
remove all mud and snails.

• RINSE equipment with tap water to remove juveniles. Consider 
keeping a water jug or spray bottle in your car.

• BEFORE entering another stream, switch to a completely new 
set of gear OR do one of the following disinfection steps: 
– FREEZE for 8 hours, or 

– WASH with 212°F water (steam clean), or 

– SOAK in 120°F water for several minutes, or 

– SOAK in 2% Virkon solution (2.7 ounces per gallon) for 20 minutes 



Questions?



THANK YOU!

Neil Slifka, AIS Coordinator for Southwest Badger RC&D

La Crosse, Vernon, Crawford, Richland and Sauk Counties

Phone: (608) 326-1172

220 Airport Road, Viroqua, WI. 54665

Neil.slifka@swbadger.org


