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Our 2010-2011 Regional AIS Coordinator program was wonderfully successful, and was
enthusiastically received by residents and professional partners of Portage, Wood, Waushara,
and Marathon Counties. Four educational workshops were held across the area, 58 AIS surveys
were conducted, two lakes were hand-pulled to the point of the EWM being at a level below
detection by visual kayak surveys, and many more accomplishments are noted in the report
below. We would like to express sincere appreciation to the Wisconsin Department of Natural
Resources AIS Grants Program for their funding assistance to our AIS program.
Listed below are the goals and objectives of our AIS program, including descriptions of how
those were met during the grant period.
Goals and Objectives:
ALL COUNTIES
CBCW, CLMN workshops
A total of four workshops were held across the region:
CBCW at Hartman Creek State Park
CLMN at Hartman Creek State Park
Marathon Co. Park Dept.
CBCW at Pike Lake (Marathon Co.)

Biological control of purple loosestrife promotion
Purple loosestrife beetle (Galerucella beetle) rearing
projects were started at Boston School Forest in PloverPortage County, McDill Pond-Portage County (Olson
Residence), and Jordan Pond-Portage County (Wysocki
residence). All rearing projects produced well. Most of the
beetles were released on July 8th in the median of
Interstate Highway 39 north of Hwy DB in northern Portage
County. Kaycie Stushek (Regional AIS Specialist)
coordinated this effort with the Wisconsin Department of
Transportation, who assisted with the release. Purple
loosestrife is abundant throughout the highway median in
Kaycie (RC&D) and Rochell
this area, and other management options are less
(WDOT)
releasing beetles on
promising due to the dangerous work location. Remaining
I39.
beetles were released along Hwy 66 west of Stevens Point.
Purple loosestrife rearing permits and beetle release reports were filed with WDNR.
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As in previous years, attendance has been higher at citizen lake monitoring workshops
compared to watercraft inspection workshops. Attendees seem to be more interested in
science-based monitoring rather than boat launch monitoring, despite both efforts being
equally important. Pike Lake in Marathon County hosted one of the CBCW workshops, and
about 8 people attended the workshop – a good-sized audience for this type of workshop.
Their group became active in watercraft inspections immediately after the workshop, and
Pike Lake continues to be one of the lakes in Marathon County without Eurasian
watermilfoil, despite heavy transient boat traffic. The Pike Lake group also joined Paul for a
later AIS survey of the lake, demonstrating their genuine concern for the health of Pike
Lake.
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Milfoil weevil surveys
Surveys were conducted in July, 2010, of Spring Slough, on McDill Pond, Portage County,
to collect quantitative data on the weevil population naturally occurring there. (Appendix A)
This bay has been a productive site for collecting milfoil weevils and hosting milfoil weevil
training workshops, therefore, quantitative data on the population density was desired.
Surveys found weevil densities ranging from 0.0 – 3.0 weevils/stem. The average was 0.65
weevils/stem, which is on par with average weevil densities in the state.
Surveys were conducted in July, 2010, of Springville Pond, Portage County, at the request
of the lake group. (Appendix A) This pond has historically had strong weevil populations,
with milfoil beds on the east end as high as 4.43 weevils/stem, well above statewide
averages. Surveys in 2010 found weevil densities ranging from 0.0 – 5.0 weevils/stems,
and a pond-wide average of 1.0 weevil/stem.
Two milfoil weevil micro-studies.
Milfoil Weevil Light Attraction Study, 2 years (Appendix B)
Phytobius and E. lecontei Compatibility Study (Appendix C)
Update quad-county AIS inventory
Our spreadsheet for all four counties was updated as we located new aquatic invasive
species in the region. A total of 16 new AIS populations were discovered in our project area,
including 11 mystery snail populations, 1 rusty crayfish population, 2 Eurasian watermilfoil, 1
curly-leaf pondweed, and 1 Japanese knotweed. All of these new populations listed above
were found during the Marathon County AIS surveys conducted during the summer of 2010
as the first step in creating the Marathon County AIS Plan. All new AIS populations were
entered into the statewide SWIMS database, and voucher specimens submitted to WDNR.
Thanks to many improvements made to the SWIMS database and Surface Water Data
Viewer, county-wide lists and maps can now be extracted from those programs and do not
need to be created at the county level. County AIS maps, extracted from SWDV, are
attached in Appendix D.
Education/outreach program
Education and outreach was a major component of this project, as it needs to be. Education
of the public and their encouragement to assist in AIS monitoring and control is crucial in the
battle against aquatic invasive species in Central Wisconsin and beyond. Paul (Regional
AIS Education Specialist) presented at 11 public meetings to educate residents and other
stakeholders about AIS of concern, especially those in close proximity to the meeting
location. Whenever possible, live and preserved specimens of each species discussed at
the meeting were provided during the presentation for the attendees. Current informational
brochures and handouts were also made available for the attendees to take home with
them. Many positive comments were received from the audience regarding the availability of
live specimens, especially from those that have no experience with plant or animal
taxonomy. They are better able to understand identifying characters when they can see and
touch the actual species during and after the discussion. A number of reports of new AIS
have come in after these meetings, suggesting that the audience members feel capable of
conducting AIS monitoring after just this brief introduction to AIS and the problems they
cause.
Several site visits were requested by residents that believed they had discovered new
populations of AIS on or near their properties. In most cases, these were native species that
looked similar to a listed aquatic invasive species:
3
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Ribbon-leaf pondweed (Potamogeton epihydrus) reported as CLP; northern watermilfoil
(Myriophyllum sibiricum) reported as EWM; leafy pondweed (P. foliosus) reported as CLP;
Chara and Nitella spp. reported as EWM; Japanese plume grass (Miscanthus
sacchariflorum) reported as Phragmites (exotic species either way – occurrence was noted);
Devil crayfish (Cambarus diogenes) reported as rusty crayfish; and slender waterweed
(Elodea nuttallii) reported as EWM. Although the species were not of concern, the residents
appreciated the quick response and reassurance of RC&D staff. One case of purple
loosestrife was reported at Lake Thomas, Portage County, and Paul and Alyse Milanowski
(AIS intern) assisted the landowner with hand-removal of the loosestrife plants along the
shoreline. Also, one case of EWM was correctly reported in a private pond in Wood County.
The landowner admitted that fish from the Wisconsin River were stocked into the private
pond, which occurred shortly before the EWM was noticed in the pond. This landowner was
given Scott Provost’s contact information to discuss a possible herbicide application permit.
Our new environmental education program was launched in the spring of 2011. AIS lessons
were taken into 5th grade classrooms in all four counties, with the help of two work-study
students from UW-Stevens Point. The students developed an AIS lesson plan suitable for
the classroom setting, and sent notice of the free lesson to all 5th grade teachers. Lessons
were booked on a first-come-first-serve basis. Numbers of students reached by these
lessons were as follows: Marathon County – 25; Portage – 268; Wood – 33; Waushara – 46.
RC&D education and outreach extended to 19 events, including:
Port Edwards High School Earth Day Celebration
Port Edwards H.S. invites speakers from around Central Wisconsin to give
presentations to groups of kids on topics related to environmental science. The
kids choose which presentations they would like to hear about. Paul copresented with Tracy Arnold, Conservation Programs Director from the Wood
County Land Conservation Department. Both sessions were standing-room-only
because so many kids had signed up to hear about this topic! Other topics
included a wildlife show-and-tell and groundwater education.
Wisconsin Lakes Convention
Paul and Amy gave several presentations at the 2011 Wisconsin Lakes
Convention in Green Bay. Amy presented a poster and an oral presentation on
Eurasian watermilfoil weevil rearing. Paul presented a poster and an oral
presentation on “non-profit & lake district partnerships”, focusing on past AIS
work with the Lake Helen Protection & Rehabilitation District in Portage County.
Paul was also asked to assist with the aquatic plant identification portion of the
Clean Boats, Clean Waters morning workshop.
Big Silver Lake (Waushara County) Kid’s AIS Day
Over 100 5th graders from Wautoma and the surrounding area learned about the
history and ecology of Big Silver Lake. Four volunteers from the lake district
donated their time and pontoon boats for the day to take the kids around the lake
and point out aquatic invasive species, particularly zebra mussels and Eurasian
watermilfoil. Paul and Ed Kissinger (Silver Lake Management District President)
discussed past management strategies that Big Silver Lake has undertaken to
combat the EWM.
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Waushara County Conservation Field Days
Over 200 4th and 5th graders played a game explaining the interactions between
native species and invasive (exotic) species. Paul developed a new game based
on a game used by Reesa Evans, Adams County AIS Coordinator. The kids
were very active in the game and readily understood the concept of how invasive
species outcompete native species and decrease species diversity.
In the game, each kid begins by standing on a laminated photograph of a native
plant (water lily or yellow water crowfoot) or invasive plant (CLP or EWM). Each
card has a native species on one side and an invasive on the other. The card
displays the number of yellow (sunlight) and green (nutrients) cards that the
player must collect each round to survive as their species. The native species
require more cards to survive. Kids standing on an invasive species get to start
collecting cards for a few seconds before the natives, to demonstrate the earlyseason growth that many invasive species exhibit. After those few seconds, the
other players also begin reaching for as many cards as they can obtain around
themselves. All players must remain “rooted” by keeping one foot on their plant
card at all times. Uprooted plants “die” and leave the game. Players that do not
collect enough cards of each type either flip their card over (native turns into an
invasive) or leave the game (invasive did not collect enough). After several
rounds, it is clear that most of the native species have been displaced by
invasive species. When asked how this happened, each group of kids offered an
excellent explanation – the invasive species got to collect sunlight and nutrients
earlier, and they also required fewer of each to survive. Most groups of kids
contained between 20 and 25 kids, but the game has enough cards to handle a
group of 40 kids.
D.C. Everest Outdoor Education Days
The kids at D.C. Everest Elementary School attend two weeks of outdoor
educational lessons south of Rothschild. Paul was invited to discuss AIS with
them and pass around live
samples of AIS during his
talk. The kids were taken
on a short boardwalk hike
through the on-site wetland
to look for AIS. None were
found. Kaycie was asked to
return in summer 2011 to
teach a similar lesson for
the kids, and she played
the new AIS game that was
D.C. Everest Students inspecting the invasive rusty
developed
for
the
crayfish.
Waushara
County
Conservation Field Day. She discussed AIS and they affect activities the kids
enjoy doing, while passing around live samples of AIS and their look-alikes for
the kids to inspect.
Wisconsin High School Conference on the Environment
Paul gave a 45-minute overview on the problems of AIS. This conference is
located at UW-Stevens Point and invites a limited number of science teachers
and students from each high school around the state.
5
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USDA-NRCS All-Employees Meeting
Paul gave a 1-hour overview on the problems of AIS. This meeting is a
conference of all NRCS employees from across the state, and employees get to
choose from many breakout sessions. Paul’s AIS talk attracted over 120 people.
Wisconsin Land & Water Conservation Association Annual Conference
Paul co-presented on invasive species management with Ted Ritter, Vilas
County Invasive Species Coordinator. They discussed the problems associated
with invasive species, as well as solutions for managing them and creating
partnerships. The conference participants are primarily County Land
Conservation Department staff and other agency staff.
Citizen Lake Monitoring Train the Trainer Meetings
UW-Extension asked Paul to present on identification of common aquatic
invasive species, as well as potential AIS that may show up in the future. Species
covered included EWM, CLP, rusty crayfish, mystery snails, zebra and quagga
mussels, spiny water fleas, Brazilian waterweed, Carolina fanwort, brittle naiad,
parrot feather, and hydrilla. This was primarily to assist many new county AIS
staff members in getting up to speed, but also served as a refresher for other AIS
staff.
DNR Aquatic Plant Identification Training Workshop
DNR staff asked Paul to speak to the group on identification and impacts of
NR40-prohibited aquatic plant species, as well as water hyacinth and water
lettuce, which are unregulated by NR40. Paul also assisted Susan Knight with
the “Advanced plant ID” session of the workshop.
Northern Region and Southern Region Aquatic Invasive Species
Coordinators’ Meetings
Paul and Chris Hamerla (Lumberjack RC&D AIS Coordinator) presented to the
groups on strategies for hand-removal of Eurasian watermilfoil.
AIS and Watercraft Inspection Training for Statewide AIS Seasonal Staff at
UW-Stevens Point:
Kaycie and Paul attended this training along with the summer intern staff, and
provided assistance with role-playing during the training.
Fleet Farm Kids’ Fishing Day
Our AIS specialists and interns staffed educational booths at three Fleet Farm
stores: Marshfield, Stevens Point, and Waupaca, on July 9. At this event, about
200 people participate at each store, learning about fishing techniques and
equipment, fish identification, and thanks to our display booths, aquatic invasive
species. An abundance of informational materials and live samples of common
AIS were provided.
Isaak Walton League Fisheree on McDill Pond, Portage County
The Isaak Walton League and McDill Lake District put on a winter “fisheree”
event each year, which attracted about 100 participants in 2010. Paul staffed an
AIS education booth with Krista Olson, Secretary of the McDill Inland Lake P&R
District.
6
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Wisconsin Waterfowl Hunters’ Conference, Stevens Point
Paul staffed an AIS education booth with Diane Schauer, Calumet County AIS
Coordinator. Their display focused mainly on faucet snails and Phragmites, both
of which are commonly associated with waterfowl.
Other education and outreach efforts included newspaper and newsletter articles written for
local media and various newsletters on topics including NR40 and the lack of new AIS found
in Wood County over the 2010 summer season. Paul also partnered with Chris Hamerla
(Lumberjack RC&D AIS Coordinator) to produce a new informational brochure entitled
“Eurasian Watermilfoil Manual Removal”, which was adopted and printed by the UWExtension Lakes Program. Distribution of this brochure was launched at the 2011 Wisconsin
Lakes Convention, and Paul and Chris intend to expand the brochure into a larger “guide to
EWM manual removal” at a later date, and also plan to create a video compilation to serve
as a visual tutorial for lake groups interested in controlling pioneer populations of EWM with
minimal financial investment.
Give training on EWM identification and hand-pulling as requested
Lake groups engaging in hand-pulling efforts benefit from training in EWM ID and removal
techniques and identification of native “AIS look-alike species”. It is important for lake
residents to be able to recognize beneficial native species that may be mistaken for invasive
species like EWM, CLP, Brazilian waterweed, or Hydrilla.
Thirteen identification and hand-pulling events were held across the four counties, with
cooperation from local residents, lake associations, and/or county Land Conservation
Department staff. These events were held at Bear, Wolf, Sunset, Emily, Rocky Run, and
Collins Lakes in Portage County; Lake Lucerne in Waushara County; and Wadley and
Mission Lakes in Marathon County. No EWM plants were found at Collins Lake in 2011,
suggesting that the combination of early detection and hand-pulling efforts in 2009 and 2010
were very effective and could possibly have eradicated Eurasian watermilfoil from the lake.
Rocky Run Wetland is showing promise as well, but scattered plants continue to be found
on each visit, and are removed by the roots. Contracting with divers in 2012 may be
necessary for this lake.
Assist lake residents as needed
RC&D AIS staff attended county organizational meetings as requested, which included
regular meetings of each county’s Land Conservation Department and/or Land
Conservation Committee, as well as the Waushara County Watershed Lakes Council, a
county-wide group representing most of the lakes within Waushara County. Paul assisted
Pickerel, Lime, and Sunset Lakes in Portage County with preparing an Early Detection AIS
grant to treat their newly discovered populations of EWM.
The Lake Helen Protection & Rehabilitation District asked Kaycie to assist with GPSmapping their scattered EWM population. Kaycie also assisted with mapping EWM on Lake
Emily, per the lake association’s request.
Kaycie led a Japanese knotweed removal party on Big Silver Lake, Waushara County with
over a dozen volunteers. The group experimented with a new control method involving a
scraper to reveal the stem’s vascular tissue, and then applying an herbicide foam (Rodeo +
foaming agent) to the wounded area, which clings to the stem. Stems that could not be
treated in this manner were cut and burned, and their bases were treated with herbicide
7
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from a small squirt bottle with a fabric wick for even product application.
Provide LTE Support
Two full-time limited-term employees were hired for the summer season to conduct CBCW
inspections, assist with mapping new infestations, assist with hand-pulling of pioneer AIS
populations, and develop educational materials. LTEs worked across all four counties. An
additional part-time LTE was hired to focus on lakes with Portage County parks adjacent to
them; this position was supported with funding from the Portage County Parks Department.
AIS Incident response services
Many residents and partners reported suspected populations of AIS, and RC&D staff
conducted site visits to confirm these populations, or verified specimens that were mailed in
to the office. Paul also assisted WDNR and U.S. Fish & Wildlife Service staff with a water
lettuce and water hyacinth “search and destroy” effort on the Mississippi River near Alma,
WI. Photographs and maps were created and distributed to the lake management unit,
County, and WDNR as new AIS populations were verified. All incident reports were also
entered into SWIMS and maps uploaded, as well.
Improve and update public access maps
Land Conservation and Zoning staff from each county continue to search for and document
additional public access locations and plot them on their public access maps.
Develop AIS webpages for each county
Each county now has their own page on the Golden Sands RC&D website
(http://www.goldensandsrcd.org). These pages include downloadable county AIS plans,
links to information about upcoming workshops, links to lists of AIS in their county, and links
to more information about each species of concern. Screenshots of the pages created are
attached in Appendix E.
Yellow Iris removal experiment
Other states, especially Washington, have serious
nuisance populations of yellow-flag Iris (Iris
pseudoacorus), an exotic, emergent herb. Pike Lake
in Marathon County has a large population of yellow
Iris that was likely started by ornamental plantings
along the shoreline. A large proportion of the private
landowners have at least one yellow Iris plant
occurring along their shorelines. The population is
particularly aggressive near the outlet of Pike Lake,
where a high-quality fen occurs on both sides of the
outlet stream. These plants could not have been
planted due to the soft, unstable surface of the bog
mat and peaty substrate. It is suspected that they
spread through the outlet stream by seed dispersal
from other parts of Pike Lake.

Removing a yellow Iris colony with
rhizomes.

Kaycie and Paul visited Pike Lake to remove the yellow Iris population from the outlet
stream with the cooperation of the Pike Lake Association (Jon Blume) and members of the
Marathon County Land Conservation and Zoning Department. Plants were cut below the
water line with garden loppers, in an attempt to drown out the plants by removing their ability
to exchange gases with the atmosphere. Where possible, entire plants were pulled up,
8
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including the rhizomes. This was possible in areas
where the substrate was very soft, and other
vegetation was sparse. In most cases, this was at the
edge of the bog/sedge mat. Cut material was stored
in a canoe provided by Jon Blume, and was disposed
of on a field away from the lake. During the removal
of these Irises, several unusual native plant species
were noted, including purple pitcher plants
(Sarracenia purpurea), sage willow (Salix candida)
and green twayblade orchids (Liparis loeselii),
confirming that this was a habitat that should be
protected from invasion by yellow Iris or other aquatic
invasive species.

Yellow Iris plants were stored on a
canoe for transport to the shore.

A few yellow Iris plants were not able to be reached, but were jabbed with kayak paddles as
close to the water level as possible, in an effort to break them off below water. If nothing
else, they were unlikely to flower and produce seed for another season. RC&D AIS staff will
monitor the yellow Iris population on Pike Lake in 2012 and take action as needed to
remove the remaining plants. A map of yellow Iris plants was created before the removal
effort began, so future monitoring will be easier.
MARATHON COUNTY
1. Write Marathon County AIS Plan. A county-wide AIS management plan was created for
Marathon County, with the helpful assistance of the Marathon County Land Conservation
and Zoning Department. The plan is cited by the LCZ Department in their Land & Water
Plan. The LCZ Department has continued to be very supportive whenever the RC&D staff is
in need of assistance in completing objectives outlined within the plan. The plan is attached
as Appendix F.
PORTAGE COUNTY
1. Collaborate with Lake Management Plan Project. Paul has presented at all of the
Portage County lake management planning meetings to discuss AIS survey results and
management options. Live samples were provided whenever possible to bring a short
identification component to each meeting. Each presentation offered free training workshops
or assistance with AIS project implementation.
2. Write Portage County AIS Plan. A county-wide AIS management plan was created for
Portage County, with the helpful assistance from Steve Bradley, Portage County
Conservationist and Randy Slagg, Conservation Technician. The plan will be cited by the
LCD in their Land & Water Plan at the time it is renewed. The Portage County Land
Conservation Department has continued to be very supportive whenever the RC&D staff is
in need of assistance in completing objectives outlined within the plan. The plan is attached
as Appendix G.
3. Contract divers for assistance with pioneer infestations on lakes with Portage County
parks.
A diver was utilized for mapping Eurasian watermilfoil on Bear Lake, Portage County. The
EWM has been treated in the past, but has been slowly coming back. Stained water color
made it difficult to see all of the EWM from a boat, but the diver’s assistance with mapping
provided a very accurate map to provide to the township. The township is considering
9
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another herbicide treatment to be completed in spring 2012.
WAUSHARA COUNTY
1. Annual review and update of Waushara County AIS Plan.
The Waushara County AIS plan was reviewed and updated with input from Ed Hernandez,
Waushara County Conservationist.
2. Collaborate with Lake Management Plan Project. Waushara County’s lake management
project is in the early stages of implementation, and has not yet required assistance from
our AIS staff. The topic of AIS is expected to surface very soon, and Golden Sands AIS staff
will readily participate in public meetings and other events where an AIS professional would
be beneficial.
WOOD COUNTY
1. Annual review and update of Wood County AIS Plan.
The Wood County AIS Plan was reviewed and updated with generous input from Tracy
Arnold, Wood County Conservation Programs Coordinator and Jerry Storke, Wood County
Conservationist.
2. Rusty crayfish trapping as an educational program. The rusty crayfish trapping project
completed in 2009 was refined and conducted again in the spring of 2011 with cooperation
from the Wood County Land Conservation Department and Pittsville High School. Trapping
was completed earlier this time so that female crayfish would be caught while still “in berry”
(carrying eggs), effectively removing hundreds of potential crayfish instead of just one
female. Kids from the Advanced Biology classes formed teams of 2-3, and were told to
choose their own baits and trap placement locations. After baiting and placing their traps,
the kids checked their traps every other day, and recorded number of crayfish caught, length
and sex of each crayfish, and whether it was a native species or a rusty (no natives were
found). Trapping efforts were very successful, and most traps caught about 15 crayfish per
trap-day.
Project Deliverables:
 Final Report – A summary report of AIS activities and results, including all EWM or CLP
maps produced, county AIS maps, and photographs of volunteer and workshop
activities.
 Micro-study reports – Reports of results of the two milfoil weevil micro-study will be
provided to DNR, including methods, results, discussion, recommendation for
application, and any pertinent photos. (Appendices B, C)
 Quad-County AIS Inventory – For all four counties. A GIS depiction of which lakes have
confirmed cases of priority AIS species, and which lakes have CBCW and CLMN
volunteer activity. We originally began tracking our own maps, but now the Surface
Water Data Viewer offers these mapping capabilities (although the maps are still rough
and have limited formatting options. (Appendix D)
 AIS webpages – A printout of each county’s new AIS website will be attached to the final
report as verification of completion of this grant objective. (Appendix E)
 Portage County AIS Plan – A copy of the new Wood County AIS Plan will be provided as
an attachment to the final report. (Appendix G)
 Marathon County AIS Plan - A copy of the new Wood County AIS Plan will be provided
as an attachment to the final report. (Appendix F)
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Appendix B
Milfoil Weevil Light Attraction Studies
2010
2011
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Light attraction for collecting milfoil weevils (Euhrychiopsis lecontei)
from Eurasian watermilfoil (Myriophyllum spicatum)

2010

ALYSE MILANOWSKI
University of Wisconsin – Stevens Point, College of Natural Resources
800 Reserve Street, Stevens Point, Wisconsin 54481, USA
and
AMY THORSTENSON
Golden Sands Resource Conservation & Development Council, Inc.
1462 Strongs Avenue, Stevens Point, Wisconsin 54481, USA

Abstract
The objective of this study was to determine if capture of weevils was more efficient
using light as an attractant than by hand-collecting. The first experiment was conducted in the
field using light as the treatment and dark as the control. For the second experiment, Eurasian
watermilfoil (Myriophyllum spicatum) was collected from the field and brought back into the lab
in a bucket to test using light for extracting the weevils. The field collection experiment did not
show a significant difference between treatment (light) points and control (no light) points.
However, the bucket test proved that light could be used to attract weevils to the surface with
100% efficiency, suggesting the field collection experiment could be successful if sufficient light
intensity and duration is used. These findings show that using light to collect weevils has the
potential to be more efficient than hand picking.

Introduction
The exotic aquatic plant species, Eurasian watermilfoil (Myriophyllum spicatum), was
introduced to the United States in the 1940’s (Couch and Nelson 1986), and is now found in 45
states and four Canadian provinces (USDA, NRCS 2010). Eurasian watermilfoil reproduces
vegetatively by fragmentation (Nichols 1975). Many control methods have been used to
suppress Eurasian watermilfoil, including mechanical and chemical control, though such removal
is only a short-time solution and requires repeated application (Crowell et al. 1994, Getsinger et
al. 1997, Parsons et al. 2001).
An optional control method that shows potential is biological control by a native weevil,
Euhrychiopsis lecontei (Sheldon and Creed 1995, Newman 2004). The native weevil co-evolved
with native milfoils, but demonstrates a preference for Eurasian watermilfoil among weevils
reared on Eurasian watermilfoil (Solarz and Newman 1996). A study in Minnesota documented
suppressed recovery of Eurasian watermilfoil due to extensive weevil damage (Newman and
Biesboer 2000).
Weevils use both chemical cues (Marko et al. 2005) and sight to identify Eurasian
watermilfoil, and have been determined to be attracted to light (Reeves et al. 2008). In Reeves et
al.’s (2008) experiment, weevils climbed plants towards laboratory lights, which was thought to
be how they would use sun as a directional cue to climb upward on plants.
Our objective was to determine if capture of weevils was more efficient using light than
by hand-picking. Currently, milfoil weevils are collected for rearing and stocking operations by
hand-picking them off plants, either by waders, snorkelers, or divers. Weevils that are collected
from plants are then reared in laboratories to be sold for control of Eurasian watermilfoil. We
expected to find that light would attract the weevils to the milfoil at the water surface, and

thereby increase percentages of weevils collected from milfoil samples at the treatment point.

Methods
Study area —McDill Pond, located in Portage County, Wisconsin, is a 261-acre pond
with a maximum depth of 14 feet. The lake was created when a dam was installed on the Plover
River. Water enters the lake from the Plover River and exits the pond into the Plover River. The
bottom of the lake is made up of primarily sand and some gravel, silt and muck. Fish species
that can be found in the lake include panfish, largemouth bass (Micropterus salmoides),
smallmouth bass (Micropterus dolomieu) and northern pike (Esox lucius). Eurasian watermilfoil
was found in the pond in 2003. The lake was drained in autumn of 2008 to control the invasive
watermilfoil. Most of the Eurasian watermilfoil disappeared, but returned in spots, especially in
Spring Slough, a small bay with groundwater springs and a maximum depth of 1.2 m. Our study
was conducted in Spring Slough, where naturally-abundant weevil populations have been
observed.
Study Design — Sampling for the bucket collection experiment was at three different
patches of Eurasian watermilfoil during the afternoon on a sunny day during summer. For each
patch, data collectors quietly approached each milfoil bed and collected five handfuls of Eurasian
watermilfoil from the top 63 cm of the stem and then gently placed each collection into a sample
“bucket” - a 68 L navy Rubbermaid Roughneck storage tote half full of lake water. Each bucket
was covered by a lid and then wrapped with a black plastic bag to eliminate light. Each bucket
was then allowed to sit for 20 minutes. After 20 minutes, the tote was uncovered and any
weevils visible on the surface of the water were counted. The same experiment was repeated
with the same milfoil, except a flashlight was aimed down through a hole in the cover of the

bucket. The flashlight was suspended in the hole at about 20 cm above the milfoil floating on
the water surface. The bucket and flashlight were covered with a black plastic bag to eliminate
external light and was left to sit for 20 minutes. After 20 minutes, the cover was removed and
visible weevils were counted and recorded. The bucket, with water and milfoil, were then taken
back to the lab. The experiments were repeated in a dark room of the lab, with treatment times
of 30 minutes or more, and the flashlight positioned at 4 cm above the milfoil floating at the
water surface, to test the efficacy of added time and light concentration. When light experiments
were completed, the milfoil and all of the contents were placed into 70% isopropyl alcohol and
then sorted to count all weevils present in the collected milfoil.
The field collection experiment was completed in the field at four locations during
daytime and four different locations during nighttime (eight total locations). Each of the eight
Eurasian watermilfoil beds was approached quietly and the anchor was dropped quietly into the
water to minimize disturbance of the Eurasian watermilfoil. Floating markers were placed on
either side of the canoe to mark the control point and the treatment point. On the treatment point
side of the canoe, a Coleman camping lantern with a 15W compact fluorescent light bulb was
covered with two plastic bags to help water proof the lantern and was suspended from a wooden
broomstick secured to the canoe over-hanging the treatment point. A reflector was placed on top
of the lantern facing down to enhance light intensity. No light was suspended over the control
point. Treatment and control points were then left alone for 60 minutes, after which weevils
visible on the surface were counted and recorded for both points. One handful of milfoil (top 63
cm only) was collected from both the treatment point and control point. Each sample was placed
into a 7.5 L plastic bag with 70% isopropyl alcohol. The 16 sample bags were taken back to the

lab where they were placed into a refrigerator until they were sorted to count the number of
weevils in the sample.
Data Analysis — Weevils were counted and recorded. A paired, one-tailed, t-test was
used for both the bucket collection experiment and the field collection experiment to determine if
the number of weevils differed between the treatment (light) and control (no light) field
collection points and between the treatment and control buckets (P≤0.05).

Results
In the field collection experiment, the number of weevils observed at the treatment points
was not significantly higher than the number observed at the control points (Table 1). Weevils
were observed on the surface of only one sample point while in the field. The number of weevils
counted through laboratory examination did not differ significantly between treatment and the
control samples (P= 0.387). The number of weevils counted through laboratory examinations
did not differ significantly between treatment and control points for either the day experiments
(P=0.384) or the night experiments (P=0.500).
The bucket experiment showed that the 20-minute treatment duration in the field was not
long enough for weevils to swim to the top in the bucket experiment. The number of weevils
observed for light and dark periods of 20 minutes was not significantly different (P= 0.106).
However, when the time was extended to 30 minutes or more, the efficacy rate was 100% (Table
2, Figure 2).
Discussion
Weevils’ attraction to light in this study agreed with the findings of Reeves et al. 2008
that weevils were attracted to light. The bucket experiment clearly demonstrated the potential for

rapidly extracting weevils using light, however results were best in a dark lab room with
treatment time of 30 minutes or more, rather than in the field with 20-minute treatment.
Although the field collection experiments did not show a significant difference between
treatment and control samples, the experiment may be improved by increasing the intensity and
duration of the light. It is inconclusive whether daytime weevil collections could be effective,
but experimentation with a brighter light and longer treatment time may improve that experiment
as well. We will be pursuing this idea in 2011. If the field collection method can be proven to
attract weevils, pairing it with the bucket extraction method could provide an easy and cheap
way to collect weevils for use in biological control programs.
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TABLE 1—

Number of weevils observed (Observed) in the field and counted (Counted) in
laboratory examination of Eurasian watermilfoil samples pulled from treatment and control
points in McDill Pond, Wisconsin, in 2010. Treatment points had a 15W compact fluorescent
light applied as an attractant for a duration of 60 minutes. Control points had no light applied.
Treatment
(1 hr)

Point
1
2
3
4
5
6
7
8

Day or
Night
Day
Day
Day
Night
Night
Night
Day
Night

Observed
0
0
3
0
0
0
0
0

Counted
5
0
1
3
0
3
2
1

Control
(1 hr)

Observed
0
0
0
0
0
0
0
0

Counted
0
1
3
1
2
2
2
2

4.5
4
Number of Weevils

3.5
3
2.5
2
1.5
1
0.5
0
-0.5
Day

Night
Treatment

Day

Night
Control

Number of weevils counted in laboratory examination of Eurasian watermilfoil
samples pulled from treatment points and control points McDill Pond, Wisconsin, in 2010.
Treatment points had a 15W compact fluorescent light applied as an attractant for a duration of
60 minutes. Control points had no light applied. Four experiments were conducted during the
day and four experiments were conducted at night to determine whether light attraction could be
equally effective during the day as it was at night.
FIGURE 1—

TABLE 2—

Number of weevils observed in three samples of Eurasian watermilfoil pulled from
McDill Pond, Wisconsin, in 2010. Samples were placed in buckets and observed first under
control conditions (dark) and then under treatment conditions (light). Flashlights were affixed
through bucket lids for 30 minutes or more to attract weevils to surface. Laboratory examination
of milfoil samples confirmed the total number of weevils present in each sample to assess the
total number of weevils present in the sample.

Weevils

Point
1
2
3

Control
0
1
0

Treatment
3
5
2

Laboratory
Verification
3
5
2

120

% Detection of Weevils

100
80
60
40
20
0
Treatment

Control

Percent detection of weevils in three samples of Eurasian watermilfoil pulled from
McDill Pond, Wisconsin, in 2010. Samples were placed in buckets and observed first under
control conditions (dark) and then under treatment conditions (light). Flashlights were affixed
through bucket lids for 30 minutes or more to attract weevils to surface. Laboratory examination
of milfoil samples confirmed the total number of weevils present in each sample to assess what
percent of the weevils present had been attracted to the light.

FIGURE 2—

Light attraction for collecting milfoil weevils (Euhrychiopsis lecontei)
on Eurasian Watermilfoil (Myriophyllum spicatum)
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Abstract
The objective of this study was to determine if collection of the milfoil weevil,
Euhrychiopsis lecontei, a biological control agent of Eurasian watermilfoil, was more efficient
using light as an attractant than without. We conducted the experiment in the field using the
application of an artificial light source as the treatment, and no light source as the control. Field
collections did not produce enough weevils to evaluate the treatment with statistical tests. This
experiment should be repeated in milfoil beds more heavily populated with weevils.

Introduction
The exotic aquatic plant species, Eurasian watermilfoil (Myriophyllum spicatum), was
introduced to the United States in the 1940’s (Couch and Nelson 1986), and is now found in 45
states and four Canadian provinces (USDA, NRCS 2010). Eurasian watermilfoil reproduces
vegetatively by fragmentation (Nichols 1975). Many control methods have been used to
suppress Eurasian watermilfoil, including mechanical and chemical control, though such removal
is only a short-time solution and requires repeated application (Crowell et al. 1994, Getsinger et
al. 1997, Parsons et al. 2001).
An optional control method that shows potential is biological control by a native weevil,
Euhrychiopsis lecontei (Sheldon and Creed 1995, Newman 2004). The native weevil co-evolved
with native milfoils, but demonstrates a preference for Eurasian watermilfoil among weevils
reared on Eurasian watermilfoil (Solarz and Newman 1996). A study in Minnesota documented
suppressed recovery of Eurasian watermilfoil due to extensive weevil damage (Newman and
Biesboer 2000).
Weevils use both chemical cues (Marko et al. 2005) and sight to identify Eurasian
watermilfoil, and have been determined to be attracted to light (Reeves et al. 2008). In Reeves et
al.’s (2008) experiment, weevils climbed plants towards laboratory lights, which was thought to
be how they would use sun as a directional cue to climb upward on plants. Our experiments in
2010 confirmed that weevils are attracted to light, and can be drawn to a flashlight for rapid
collection from milfoil plants placed in a dark container.
Our objective for this study was to determine if capture of weevils from a milfoil bed was
more efficient using light as an attractant than without a light. Currently, milfoil weevils are
collected for rearing and stocking operations by hand-picking them off plants, either by waders,

snorkelers, or divers. Weevils that are collected from plants are then reared in laboratories to be
sold for control of Eurasian watermilfoil. We expected to find that light would attract the
weevils to the milfoil at the water surface, and thereby increase percentages of weevils collected
from milfoil samples at the Treatment Site.

Methods
Study areas — Lake Joanis, located in Portage County, Wisconsin, is a 23-acre manmade lake with a maximum depth of 25 feet. The bottom of the lake is made up of primarily
sand and fine gravel, with a little silt. Fish species that can be found in the lake include bluegill
sunfish (Lepomis macrochirus) black crappie (Pomoxis nigromaculatus) largemouth bass
(Micropterus salmoides) and northern pike (Esox lucius). Eurasian watermilfoil was found in the
lake in 2003. A low, natural population of weevils is known to be present, and 23,000 weevils
were artificially stocked to the lake between 2008 and 2009.
Our second area of study was Springville Pond, located in portage county, Wisconsin. It
is an 18 acre impoundment of the Little Plover River, with a maximum depth of 12 ft. The
bottom of the lake is primarily sand with a layer of overlying silt however some parts are sand
with overlying muck. The fish species found in this body of water include those listed above in
Lake Joanis, but also include brown trout (Salmo trutta) and smallmouth bass (Micropterus
dolomieu). Weevils have been recorded to be naturally occurring here at levels well above the
statewide average 0.65 weevils/stem.
Our study was conducted during four nights between 08/08/11-08/16/11 in a dense
milfoil bed on the east side of Lake Joanis where weevil damage to milfoil stems was evident,

and a moderately-dense milfoil bed in Springville Pond where naturally-abundant weevil
populations have been historically recorded.
Study Design — Each evening before dusk, between the hours of 6:30 and 8pm, a
Treatment Site was set up by floating a buoyant light contraption with an 18-inch, 15-watt black
light 3 inches above the surface of water surface over a Eurasian watermilfoil bed. The light
fixture had a square glass plate below it and a tin shielding above it. This protected the light
from water and focused the light downward onto the milfoil. The light apparatus was attached to
a kayak using bungee cords and shock cord. The light contraption was tied in both the front and
back near where the anchors were tied to minimize drifting with a Resolute® 23-amp, 200
minute, marine deep cycle battery inside as a power source. The kayak was anchored both in
front and back to minimize or eliminate any drifting that may occur overnight. The control site
for each test site was an adjacent patch of milfoil that was deemed dense enough to support
weevils, but also far enough from the test site to be unaffected by the light. The control site was
marked using an anchored buoy. Control and Treatment equipment were left in place overnight,
undisturbed. Just before dawn the following morning, while it was still dark, a canoe was used
to quietly reach the sample site, disturbing the Treatment and Control Sites as little as possible.
At the Treatment Site, the collector quietly reached one hand down under the light as deep into
the water as possible without upsetting the canoe, grabbed as many milfoil stems as possible with
that one hand, and pulled them to the surface. The stems were then placed into a resealable bag
with some of the water from the water body. This sampling process was repeated at the Control
Site immediately after the Treatment Site was sampled. Samples were kept refrigerated until
extraction and examination in the laboratory.

To extract the weevils from the samples, the samples were transferred into a 3.8-liter
Rubbermaid bin and filled them with enough water to cover the milfoil. Next the bin was placed
into a 68-liter, navy, Rubbermaid Roughneck storage tub with a hole in top through which we
suspended a Mag-lite® 6-cell flash light. We then affixed the light into place 4 cm above the
water surface using duct tape and adjusted the focal point to be a concentrated beam on the water
surface. The lid was kept shut for 20-25 minutes to attract the weevils towards the light so
extracting them would be simplified. If there were any insects present in the sample we used an
eyedropper to remove them from the sample then placed them in 70% isopropyl alcohol. Since
this light extraction method is new (developed during our 2010 study), we confirmed that all
weevils were successfully extracted and none were remaining in the sample by inspecting the
stems in a 9-in by 13-in glass pan of water on a light table, using 3X magnifying goggles.

Results
During this experiment no weevils were collected therefore no statistical analyses are
available.
Discussion
It is inconclusive whether it is more effective to collect weevils after a night of light
treatment. However modifications on location of the study may improve the quality of data we
recorded. Lake Joanis has a relatively low weevil population, which likely had a factor in the
lack of weevils found. The second sample area, Springville Pond, has historically had weevil
population densities in various milfoil beds ranging from 0-4.4 weevils/stem. However a recent
decline in the milfoil population appears to have lead to a reduction in weevil density resulting in
zero weevils captured. A future study at a site known to contain an abundant population of

weevils and a high density of milfoil may lead to improved data collection and therefore more
conclusive results.
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Introduction
The exotic aquatic plant species, Eurasian watermilfoil (Myriophyllum spicatum),
was introduced to the United States in the 1940’s (Couch and Nelson 1986), and is now
found in 45 states and four Canadian provinces (USDA, NRCS 2012). M. spicatum
reproduces vegetatively by rhizomes and fragmentation (Reed 1977). Many control
methods have been used to suppress M. spicatum, including mechanical and chemical
removal, though such removal is only a short-time solution and requires repeated
application (Crowell et al. 1994, Getsinger et al. 1997, Parsons et al. 2001). An optional
control method that shows potential is biological control by a native weevil,
Euhrychiopsis lecontei (Sheldon and Creed 1995, Newman 2004). The native weevil
originally fed on northern watermilfoil (Myriophyllum sibiricum), but demonstrates a
preference for M. spicatum among weevils reared on Eurasian watermilfoil (Solarz and
Newman 1996). A study in Minnesota documented suppressed recovery of M.
spicatum due to extensive weevil damage (Newman and Biesboer 2000). However,
artificial stocking of E. lecontei populations has shown mixed results (Reeves et al.
2008). Our study investigated the potential for pairing two herbivorous weevils, E.
lecontei and Phytobius leucogaster, together to potentially increase the potency of
biological control of M. spicatum.
E. lecontei females lay their eggs on the meristems of milfoil plants (Sheldon &
O’Bryan 1996, Sheldon & Jones 2001). Larvae emerge, eat the meristem, then bore
down into the stem and mine the stem. They may mine approximately 15 cm of stem
tissue during this stage of the life cycle (Mazzei et al. 1999). They then move farther
down the stem (0.5 to 1 m from the meristem) before boring into the stem to form a
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pupal chamber (Mazzei et al. 1999). These feeding behaviors are damaging to the
health and vigor of M. spicatum in several ways: It is damaging to the vascular tissue
(Newman et al. 1996) and release cellular gases, which reduces stem buoyancy and
cause the plant to sink below the water surface (Creed et al. 1992). Larval stem-mining
also reduces the transfer of nutrients and carbohydrates from leaves to stems to roots
(Newman et al.1996). Larvae create openings for secondary infections by pathogens
and deposit frass in the stem, which may promote those infections (Creed 2000).
Another natural pest of M. spicatum is Phytobius leucogaster (= Litodactylus
leucogaster), which has been shown to cause extensive damage to flower spikes in
laboratory conditions (Buckingham and Bennett 1981), but which has questionable
value as a stand-alone biocontrol agent (Buckingham et al 1981, Van Driesche et al.
2002). Adults can live only a short time under water (8-15 hours), therefore the females
will lay eggs on emersed flower spikes (on ovaries or flower buds), and rarely on
submersed ones (Buckingham and Bennett 1981). Larvae emerge and initially feed on
the interior of the bud, then feed on the exterior of the bud, and finally encircle the stem
while feeding on the flowers (Buckingham and Bennett 1981). The pupal cocoon is
formed about 3-13 cm below the flower spike and has holes in it to allow air exchange,
without which, the pupa dies (Buckingham and Bennett 1981). Adults feed on emersed
flower spikes and do some feeding on leaves below the water surface, but this is
occasional (Buckingham and Bennett 1981). In all life stages, feeding and development
below the water surface is occasional, if ever (Buckingham and Bennett 1981),
indicating the importance of emersed flower spikes in the ecology of P. leucogaster.
Integrated biological control (the use of multiple biological agents at the same
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time) is not new. Purple loosestrife (Lythrum salicaria) is controlled with two leaf-eating
beetles (Galluracella pusillus and G. calmariensis) and a root mining weevil (Hylobius
transversovittatus) (WI DNR). Exploring the potential of integrated biological control
agents for M. spicatum, Shearer (2009) found that the endophytic fungus
Mycoleptodiscus terrestris was only detrimental to Eurasian watermilfoil when the plant
was stressed, and suggested that milfoils weevil may be useful in stressing the plant.
Our objective was to explore the compatibility of P. leucogaster and E. lecontei
for integrated biological control by evaluating the feeding behaviors and reproductive
success co-existing on the same M. spicatum stems.

Methods
Study Design — Milfoil stems with P. leucogaster and E. lecontei were collected
from Springville Pond, an 18-acre impoundment of the Little Plover River, and McDill
Pond, a 261-acre impoundment of the Plover River, both located in Portage County, WI.
P. leucogaster was collected in the pupal stage, since pupal cocoons of P. leucogaster
are easy to positively identify. E. lecontei was collected in various life stages. Both
ponds were known to P. leucogaster present, and abundant populations of E. lecontei.
Milfoil stems were placed in a re-sealable plastic bag with pond water. Stems were
handled gently to avoid breaking pupal cocoons or larval tunnels open. Bags of milfoil
stems were placed in a bucket filled with lake water to keep weevils cool for
transportation back to the laboratory.
Laboratory and rearing work was performed in the greenhouse at the College of
Natural Resources, University of Wisconsin-Stevens Point. Milfoil stems were
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examined immediately upon arriving at the laboratory, to avoid unduly stressing the
weevils. Stems were floated in dechlorinated water in 9-inch by 13-inch glass pans.
Pans were placed over a light table and examined with the aid of 3x OptiVisor ® glass
binocular magnifiers. The assistance of a 30x Carson Magniscope TM was used for
identification of specimens when needed. Weevils were counted on each stem and
tallied by species and life stage.
Weevil-bearing stems were bundled together, bound to a clean rock with a
rubber band, and placed into 10-gallon aquarium filled with room temperature
dechlorinated water. A maximum of eight weevils were introduced to each tank and
recorded. The tank stocking plan is shown in Table 1.
For each tank stocked with weevils, 15 healthy milfoil stems were rinsed with
dechlorinated water, bundled to a clean rock with a rubber band, and placed into the
tank next to the weevil-bearing stems to feed the weevils. An aquarium thermometer
was hung in the tank and the tanks were then netted with no-see-um mesh netting.
Tanks were monitored semi-daily to observe and record stem damage, record
temperatures (monitored with aquarium thermometers), and top off tanks with low water
or that were warmer than 80.6 F. After 21 days, the milfoil stems in each tank were
removed, placed into a re-sealable plastic bag, preserved with 70% isopropyl alcohol,
labeled, and refrigerated until laboratory examination. Stems were later examined
(methods as stated above) to record the number of weevils of each species, as well as
observations of feeding damage and the location of that damage on the stem.
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Data Analysis — Weevils were counted and recorded. Return rates were
calculated by dividing the number of weevils produced (by species) divided by the
number of weevils originally introduced (by species) to the tank.

Results
A total of 44 E. lecontei and 16 P. leucogaster were collected and stocked to the
tanks; 4 Treatment Tanks (E. lecontei and P. leucogaster) and 4 Control Tanks (E.
lecontei), Due to an insufficient quantity of P. leucogaster, no Control Tanks for P.
leucogaster were established. A total of 163 E. lecontei and 6 P. leucogaster were
produced. Average return rate for E. lecontei overall was 4.0 weevils produced per
weevil stocked. Average return rate for P. leucogaster was 0.38 weevils produced per
weevil stocked (negative production). In Control Tanks, where E. lecontei was the sole
species, return rate was 2.9 weevils produced per weevil stocked. In Treatment Tanks
where both species were stocked together, E. lecontei average return rate was 5.1
weevil produced per weevil stocked, compared to an average return rate of 0.38 for P.
leucogaster.
Stem inspections of E. lecontei Control Tanks showed stem damage indicative of
E. lecontei herbivory on an average of 64% of milfoil stems per tank. Inspections of
Treatment Tanks showed stem damage indicative of E. lecontei herbivory on an
average of 41% of stems per tank, and damage indicative of P. leucogaster herbivory
on an average of 7% of stems per tank.
Observed feeding damage indicative of E. lecontei corroborated existing
literature, and included stem mining, including the center vein, and pupal chambers in
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the center of the stem, with no exterior bulging. Observed feeding damage indicative of
P. leucogaster also corroborated existing literature, and included stem mining on
exterior tissues, not center vein, mining/chewing of flowers, and pupal cocoons like
bulging “warts” made from shallow excavations of stem tissue. Feeding damage from
the two species was not observed to occur on the same stem.
Discussion
P. leucogaster may be useful in integrated biological control, but will likely be
difficult to artificially stock, and would represent a riskier investment in artificial stocking
because:
1)

We found them difficult to collect and rear.

2)

They are capable of flight and will likely appear on their own when
conditions are favorable.

P. leucogaster proved difficult to collect in sufficient numbers. (No control tanks
could be stocked.) The few we could collect for treatment tanks appeared to have a
lower productivity rate and higher mortality rate than E. lecontei, possibly due to P.
leucogaster’s low tolerance for prolonged submersion. Transferring of weevils from lake
to aquarium may have resulted in longer submersion and more stress than P.
leucogaster can tolerate; an ideal candidate for artificial stocking would be easy to
collect and have high productivity in captive conditions. Stem may also have become
submerged in the treatment tanks, due to reduced stem buoyancy caused by E. lecontei
feeding damage.
The feeding behaviors of these two weevils appear to be incompatible as
simultaneous biological control: We did not see evidence of the two species co-existing
6

on the same stems, and E. lecontei feeding damage reduces stem buoyancy and flower
production, which would make conditions unfavorable for P. leucogaster. P.
leucogaster does not, however, make conditions unfavorable for E. lecontei. Therefore,
in the scenario of sequential biological control, where E. lecontei follows P. leucogaster,
the weevils may be compatible: at peak flowering, P. leucogaster moves in and begins
impacting M. spicatum flowering structures, then moves on to better habitat as E.
lecontei populations boom and create unfavorable conditions for P. leucogaster. While
this scenario may occur naturally, it would be difficult to artificially induce, due to the
difficulty of artificial rearing of P. leucogaster and the risky investment of stocking
insects that may fly away from the target location.
P. leucogaster lives on emersed flower spikes, and therefore is capable of flight
all season long. This is in contrast to E. lecontei, which spends is capable of flight in
spring just long enough to migrate from shore to the lake, and then its flight muscles
atrophy and it spends all summer submersed. Because E. lecontei is incapable of flight
during the summer, it would need to be transported and artificially stocked to new milfoil
beds where it is needed. P. leucogaster, being capable of flight, is likely to appear on
its own when conditions are right (abundant emersed flower spikes).
While artificial rearing and stocking of P. leucogaster may be difficult and likely
unnecessary, P. leucogaster is naturally occurring and may appear at sites where M.
spicatum is abundant and flowering. It is recommended that lake managers learn to
discern between P. leucogaster and E. lecontei for monitoring purposes, and
understand that:
1)

P. leucogaster does damage M. spicatum flowers, but is not likely to
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provide insufficient control on its own,
2)

The presence of P. leucogaster does not create unfavorable conditions for
E. lecontei.
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TABLE 1—

Tank stocking plan; Treatment tanks and Control tanks.

Tank type
Treatment
(Combo)
Control I
(P. leucogaster)
Control II
(E. lecontei)
Total Needed

# of Tanks
To Fill
4

E. lecontei
Added
4

P. leucogaster
Added
4

Clean Food Stems
Added
15

4*

0

7

15

4*

7

0

15

12

44

44

45

12

TABLE 2—

Tank stocking records.
Waterbody of origin:
Rearing Location:

Spring Slough, McDill Pond
UWSP Greenhouse
Number introduced

Number Extracted
E. lecontei

Phytobius

Tank
#
E1

Date
IN
7/12/10

Date
OUT
8/2/10

#
Days
in
Tank
20

E2

7/12/10

8/2/10

20

Y

7

15

7

0

8

9

2

4

23

E3

7/12/10

8/4/10

22

Y

7

15

7

0

12

3

2

5

22

E4

7/12/10

8/4/10

22

Y

7

15

7

0

20

T1

7/12/10

8/6/10

24

Y

7

15

4

4

3

0

T2

7/12/10

8/6/10

24

Y

7

15

4

4

1

0

T3

7/12/10

8/6/10

24

Y

7

15

4

4

29

0

T4

7/16/10

8/2/10

19

Y

8

15

4

4

Notes:

Shade
Cloth
Y

#
Weevil
stems
in
7

#
Healthy
stems
in
15

E.
lecontei
7

Phytobius
0

egg
1

larv
2

pupa
10

adult
4

TOTAL
17

13

Food stems inspected for health and vigor, with no magnification.
Were not inspected for other (predator or competitor) insects.

13

20

12

3

48

egg

1

larv

4

pupa

1

adult

0

TOTAL

6

TABLE 2 (CONT’D) —

Tank stocking records.

Waterbody of origin:
Rearing Location:

Spring Slough, McDill Pond
UWSP Greenhouse

# Damaged Stems
Damage
cooccurring?
N/A

Tank
#
E1

E. lecontei
14

E2

11

N/A

waterstriders, mayflies, dragon fly, larv, aphids

E3

15

N/A

mayflies, chew marks (Phyt?) below 1 flr

E4

15

N/A

4 mosquitos, 69 mayflies, 2 damsel, 1 dragon, 2 feeding holes below flrs

T1

7

N/A

72 mayflies, 2 dragon,, 2 acentria, 1 tricho, 3 mosquito

T2

7

1

N/A

Phytobius dmg was on a frag. So not co-occurring. 223 mayflies, 1 acentria, 2 damsel, 2 mosquitos

T3

8

3

no

1 E. lecontei had markings like Phyt., but 7th eletrya not raised. 1 bagus. 2 dead phytob. pupa. 223 mayflies, 1
mosq, 40 aphid, 7 acentria, 9 chirono, 1 strider, 3 trich, 1 dragon, 1 damsel

T4

15

2

no

2 adult phytobius stocked 7/19, 3 phyt stocked 7/23, 1 looked questionable. mayflies, mites. 1 phytob. Looks dead,
1 larv on outside of flr. 1 spent egg on flr, & 1 dead, deflated pupal wart = the ones introduced. Larv fouind outside
flr stalk @ base of stalk = larv from spent egg? Adjacent stem burrowed, pinhole chewed @ base of stalk. 3 larv
found mining exterior tissues, not vein, 1" down from dmg'd flr. 1 egg found on flr. 1 wart w/ dead phyt. &
chewed/burrowed flr above.

Notes:

Phytobius

Observations
1 spent egg. Egg & pupa sites lim'd. 1 pupa 2" behind flower. several mayfly addults & juv, aphids, caddis flies

Food stems inspected for health and vigor, with no magnification.
Were not inspected for other (predator or competitor) insects.
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Appendix D
Quad County AIS Inventory
(Maps extracted from Surface Water Data Viewer)
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Appendix E
AIS Web Pages
(www.goldensandsrcd.org*)

*Original AIS web pages from the original RC&D website are attached. The RC&D website was
rebuilt and re-released on 3/19/12, and the new AIS pages look somewhat different that what is
attached, although the content is similar.
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AIS main page
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AIS main page (cont’d)
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AIS main page (cont’d)
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Portage County AIS page
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Marathon County AIS page
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Waushara County AIS page
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Wood County AIS page
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Appendix F
Marathon County AIS Plan
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Appendix G
Portage County AIS Plan
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