
Aquatic 
Invasive 
Species 

Monitoring Procedures



ii    May 2014

Acknowledgements
Manual prepared by:

Laura Herman
 Citizen Lake Monitoring Network Coordinator

UW-Extension Lakes
College of Natural Resources

University of Wisconsin-Stevens Point
800 Reserve Street

Stevens Point, WI  54481
715-346-3989 (Stevens Point)
715-365-8998 (Rhinelander)

This manual is a work in progress.  Statewide aquatic invasive species monitoring began in 2006.  We 
(UWEX and WDNR) evaluate our training sessions and we incorporate comments/changes that we 
receive at the training sessions.  We update the protocols as we learn more about the aquatic invasives 
being monitored and will add in new sections as new invasives move into Wisconsin. 

Jeff Maxted
Dr. Terry Peard
Scott Provost
Dick Sachs
Chris Solomon
Kris Stepenuck
Kelly Wagner
Sandy Wickman
Brock Woods

Cathy Cleland 
Sandy Engel 
Laura Felda-Marquardt
Steve Galarneau 
Jen Hauxwell
Laura Herman
Pieter Johnson
Susan Knight
Deb Konkel
Frank Koshere
Meg Marshall

Acknowledgements

Aquatic Invasive Species Monitoring Procedures is a guide for Citizens who are interested in monitoring 
for aquatic invasive species in the lakes they live on and on the lakes they recreate on.  The Citizen Lake 
Monitoring Network is sponsored and promoted by the Wisconsin Department of Natural Resources, 
UW-Extension and Wisconsin Association of Lakes.

Editor:

Tiffany Lyden

Design and Layout:

Amy Kowalski

Contributors: 

Visit http://www.uwsp.edu/cnr/uwexlakes/CLMN/publications.asp to get the most current 
monitoring protocols.



May 2014     iii

Table of Contents
Statewide Citizen Lake Monitoring Network & AIS Contacts……….............................………..………………vii
Regional Citizen Lake Monitoring Network Coordinators Map………..........................…………..…………viii
Lake & Aquatic Plant Management Coordinators…….…………..………………………….....................................ix
Glossary of Some Common Terms Used Around Lakes………………................................…………………………x

Section 1: Aquatic Invasive Species Monitoring – Getting Started……........................…….……...1
Welcome to the AIS Portion of CLMN.................................................................................................................3
CLMN and Aquatic Invasive Species Monitoring...............................................................................................4
AIS Monitoring Flow Chart......................................................................................................................................5
Why Monitor for Aquatic Invasive Species?...........................................................................................................6
What Can You Monitor?............................................................................................................................................7
		  An Overview.....................................................................................................................................7
		  The Future.......................................................................................................................................11
	
Section 2: Eurasian Water-milfoil Monitoring Protocol…..........................…………………………...16
Background/Overview........................................................................................................................................................17
Life Cycle......................................................................................................................................................................17
Identification........................................................................................................................................................................18
Monitoring............................................................................................................................................................................20
	 Monitoring Types.........................................................................................................................................20
	 When to Monitor........................................................................................................................................21
	 Where do I Look for EWM?...................................................................................................................22
	 How to Monitor..........................................................................................................................................23
	 Equipment Needed......................................................................................................................................25
	 Setting Up a Monitoring Team..............................................................................................................26
	 Mapping.........................................................................................................................................................27
	 Reporting.......................................................................................................................................................28
	 What to do with Suspect Plants.............................................................................................................29
Additional Materials and Supporting Documentation.....................................................................................31
	
Section 3: Curly-leaf pondweed Monitoring Protocol....................................................................46
Background/Overview.......................................................................................................................................................47
Life Cycle......................................................................................................................................................................47
Identification.......................................................................................................................................................................48
Monitoring......................................................................................................................................................................50
	 Monitoring Types.........................................................................................................................................50
	 When to Monitor.........................................................................................................................................50
	 Where do I Look for Curly-leaf Pondweed?...................................................................................51
	 How to Monitor..........................................................................................................................................52
	 Equipment Needed......................................................................................................................................54
	 Setting Up a Monitoring Team...........................................................................................................55
	 Mapping.........................................................................................................................................................56
	 Reporting......................................................................................................................................................57
	 What to do with Suspect Plants..............................................................................................................58
Additional Materials and Supporting Documentation.....................................................................................61



iv    May 2014 Table of Contents

Section 4: Purple Loosestrife Monitoring Protocol….............................……………………………….75
Background/Overview........................................................................................................................................................77
Life Cycle......................................................................................................................................................................78
Identification.......................................................................................................................................................................78
Monitoring............................................................................................................................................................................79
	 Prevention Monitoring...............................................................................................................................79
	 When to Monitor.........................................................................................................................................79
	 Where do I Look for Purple Loosestrife?.............................................................................................80
	 How to Monitor...........................................................................................................................................80
	 Equipment Needed......................................................................................................................................80
	 Setting Up a Monitoring Team................................................................................................................80
	 Mapping..........................................................................................................................................................81
	 Reporting.......................................................................................................................................................82
	 What to do with Suspect Plants..............................................................................................................83
Control Methods........................................................................................................................................................83
	 Traditional Control Methods....................................................................................................................84
	 Biocontrol.....................................................................................................................................................86
Additional Materials and Supporting Documentation...................................................................................89
	
Section 5: Rusty Crayfish Monitoring Protocol...............................…………………………………….103
Background/Overview.....................................................................................................................................................105
Life Cycle....................................................................................................................................................................105
Identification.....................................................................................................................................................................106
Monitoring.........................................................................................................................................................................107
	 How to Monitor........................................................................................................................................108
	 Equipment Needed...................................................................................................................................112
	 Setting Up a Monitoring Team.............................................................................................................113
	 Mapping.......................................................................................................................................................113
	 Reporting.....................................................................................................................................................115
	 What to do with Suspect Specimens..................................................................................................116
Additional Materials and Supporting Documentation...................................................................................117
	
Section 6: Zebra & Quagga Mussel Monitoring Protocol….............……………..…………………127
Background/Overview.....................................................................................................................................................129
Life Cycle....................................................................................................................................................................130
Identification.....................................................................................................................................................................131
Monitoring..........................................................................................................................................................................133
	 Types of Monitoring.................................................................................................................................133
	 When to Monitor......................................................................................................................................135
	 Where do I Look for Zebra or Quagga Mussels?...........................................................................135
	 How to Monitor........................................................................................................................................135
	 Equipment Needed...................................................................................................................................138
	 Setting Up a Monitoring Team............................................................................................................139
	 Mapping.......................................................................................................................................................139
	 Reporting.....................................................................................................................................................140
	 What to do with Suspect Specimens....................................................................................................141
Additional Materials and Supporting Documentation.................................................................................143
	



May 2014     vTable of Contents

Section 7: Mystery Snails Monitoring Protocol.......................................................................……....157
Background/Overview.................................................…………………………….....................…………………………...…159
Life Cycle....................................................................................................................................................................160
Identification…………......................................……………………………………………………...........................…………….161
Monitoring.....................................................................…………………………………………….……………………….162
	 Monitoring Background...........................................................................................................................162
	 When to Monitor.......................................................................................................................................162
	 Where do I Look for Mystery Snails?....................................................................................................162
	 How to Monitor..........................................................................................................................................162
	 Equipment Needed...................................................................................................................................163
	 Setting Up a Monitoring Team............................................................................................................163
	 Mapping........................................................................................................................................................163
	 Reporting.....................................................................................................................................................164
	 What to do with Suspect Specimens....................................................................................................165
Additional Materials and Supporting Documentation.................................................................................167

Section 8: Waterflea Monitoring Protocol………..............................……………….……………………175
Background/Overview.................................................…………………………….....................…………………………...…177
Life Cycle....................................................................................................................................................................177
Identification…………......................................……………………………………………………...........................…………….178
Monitoring.....................................................................…………………………………………….……………………….179
	 When to Monitor.......................................................................................................................................179
	 Where do I Sample for Waterfleas?.......................................................................................................179
	 How to Monitor..........................................................................................................................................180
	 Equipment Needed...................................................................................................................................182
	 Setting Up a Monitoring Team..............................................................................................................182
	 Mapping.......................................................................................................................................................183
	 Reporting....................................................................................................................................................183
	 What to do with Suspect Specimens..................................................................................................185
Additional Materials and Supporting Documentation.................................................................................185
	 		
Section 9: Freshwater Jellyfish Monitoring Protocol............….......................…………………….193
Background/Overview.................................................…………………………….....................…………………………...…195
Life Cycle....................................................................................................................................................................196
Identification…………......................................……………………………………………………...........................…………….197
Monitoring.....................................................................…………………………………………….……………………….199
	 When to Look for Jellyfish......................................................................................................................199
	 Where do I Look for Freshwater Jellyfish?...........................................................................................199
	 How to Monitor..........................................................................................................................................200
	 Equipment Needed...................................................................................................................................200
	 Mapping.............................................................................................................................200
	 Reporting.............................................................................................................................201
	 What to do if You Find Freshwater Jellyfish....................................................................................202
Additional Materials and Supporting Documentation...................................................................................202
	



vi    May 2014 Table of Contents

Section 10: Hydrilla Monitoring Protocol............…................................................…………………….209
Background/Overview.................................................…………………………….....................…………………………...…211
Life Cycle....................................................................................................................................................................213
Identification…………......................................……………………………………………………...........................…………….213
Monitoring.....................................................................…………………………………………….……………………….218
	 When to Monitor.......................................................................................................................................219
	 Where do I Look for Hydrilla?................................................................................................................219
	 How to Monitor..........................................................................................................................................219
	 Equipment Needed...................................................................................................................................221
	 Setting Up a Monitoring Team...............................................................................................................222
	 Mapping.............................................................................................................................222
	 Reporting.............................................................................................................................224
	 What to do with Suspect Plants.............................................................................................................225
Additional Materials and Supporting Documentation...................................................................................226

Section 11: New Zealand Mudsnail Monitoring Protocol.......….......................…………………….241
Background/Overview......................................................................................................................................................243
Life Cycle....................................................................................................................................................................244
Identification.....................................................................................................................................................................245
Monitoring..........................................................................................................................................................................246
	 When to Monitor......................................................................................................................................246
	 Where Do I Look for New Zealand Mudsnails?................................................................................246
	 How to Monitor.........................................................................................................................................246
	 Equipment Needed...................................................................................................................................248
	 Setting Up a Monitoring Team...............................................................................................................248
	 Mapping.......................................................................................................................................................248
	 Reporting.....................................................................................................................................................249
	 What to do with Suspect Snails.............................................................................................................250
Additional Materials and Supporting Documentation...................................................................................252

Section 12: Native Water-milfoil Weevil.....................................….......................…………………….261
Eurasian Water-milfoil Background/Overview...............................................................................................263
Eurasian Water-milfoil Life Cycle.......................................................................................................................264
	 What Insects are Known to Eat Eurasian Water-milfoil?.................................................................264
Euhrychiopsis lecontei (water-milfoil weevil) Overview and Life Cycle.....................................................265
Euhrychiopsis lecontei (water-milfoil weevil)  Identification.........................................................................266
	 Why Study Weevils and How Can They Impact EWM Densities?..............................................266
Monitoring........................................................................................................................................267
	 Equipment Needed...................................................................................................................................268
	 Setting Up a Monitoring Team............................................................................................................269
	 Mapping..............................................................................................................................269
	 Monitoring Protocols...............................................................................................................................271
	 Reporting............................................................................................................................279
	 How to Improve Your Lake’s Chances of Success with the Water-milfoil Weevils....................279
Additional Materials and Supporting Documentation.................................................................................281
	 Eurasian water-milfoil and Euhrychiopsis lecontei Information Sources......................................282
	 References..........................................................................................................................282
	 Example Plant Labels...............................................................................................................................283
	 Aqua-View Scope Construction Directions.....................................................................................285
	 Weevil Reporting Form...........................................................................................................................287



May 2014     vii

Clean Boats, Clean Waters (CBCW) Volunteer Coordinator
Erin McFarlane
UW-Extension Lakes
College of Natural Resources
800 Reserve Street
Stevens Point, WI  54481
715-346-4978
Erin.McFarlane@uwsp.edu

Aquatic Invasive Species Communications Specialist
Tim Campbell
UW Extension/WDNR
101 S. Webster
Madison, WI  53707-7921
tim.campbell@wisc.edu
608-267-3531

Wisconsin Purple Loosestrife Control Coordinator
Brock Woods 
WDNR
2801 Progress Road
Madison, WI  53716-3339
608-221-6349
brock.woods@wisconsin.gov

Aquatic Invasive Species Monitoring Lead 
Maureen Ferry
WDNR
PO Box 7921
Madison, WI  53707-7921

Statewide Contacts

CLMN Educator
Paul Skawinski
UW-Extension Lakes
College of Natural Resources
800 Reserve Street
Stevens Point, WI  54481
715-346-4853
Paul.Skawinski@uwsp.edu

Lakes Monitoring Technical Lead
Katie Hein, Ph.D.
WDNR
PO Box 7921
Madison, WI  53707-7921
608-267-2376
catherine.hein@wisconsin.gov 

Surface Water Integrated Management 
System (SWIMS) Database Manager
Jennifer Filbert
WDNR
PO Box 7921
Madison, WI  53707-7921
608-264-8533
jennifer.filbert@wisconsin.gov

Lakes Team Leader
Shelly Thomsen
WDNR
PO Box 7921
Madison, WI  53707-7921
608-266-0502
shelly.thomsen@wisconsin.gov

Aquatic Plant Management Coordinator
Scott Provost
WDNR
473 Griffith Avenue 
Wisconsin Rapids, WI 54494
715-421-7881
scott.provost@wisconsin.gov

Citizen Lake Monitoring Network and Aquatic Invasive Species



viii    May 2014

CLMN Regional Coordinators
Wisconsin Department of Natural Resources - Citizen Lake Monitoring Network

These folks are your primary contacts for the Citizen Lake Monitoring Network.  The coordinators provide assistance with:
•	 Education on lake issues 
•	 Supplies, reporting forms, mailings and awards 
•	 Data entry into the Surface Water Integrated Monitoring System (SWIMS) 

Sandy Wickman
107 Sutliff AVE
Rhinelander, WI  54501
715-365-8951
sandra.wickman@wisconsin.gov

Buzz Sorge
1300 W. Clairemont AVE
Eau Claire, WI  54701
715-839-3794
patrick.sorge@wisconsin.gov

Rachel Sabre
141 NW Barstow Suite 180
Waukesha, WI  53188
262-574-2133
rachel.sabre@wisconsin.gov

Northeast

Kris Larsen
810 W. Maple ST
Spooner, WI  54801
715-635-4072
kris.larsen@wisconsin.gov

Northern

West Central

South Central

And Southeast

Northern

Brenda Nordin
625 E. County Road Y, Suite 700
Oshkosh, WI  54901
920-662-5117
brenda.nordin@wisconsin.gov

Ted Johnson
625 E. County Road Y, Suite 700
Oshkosh, WI  54901
920-787-4686 ext. 3017
tedm.johnson@wisconsin.gov

Mary Gansberg
2984 Shawano Avenue
Green Bay, WI  54313-6727
920-662-5489
mary.gansberg@wisconsin.gov

•	 Equipment repairs and replacement 
•	 Vouchering of Aquatic Invasive Species
•	 Trainings

Northeast

Northeast



May 2014     ix

Lake & APM Coordinators
Wisconsin Department of Natural Resources

These folks have responsibility for administering the DNR’s lake programs.  Lake coordinators can help provide assistance with: 
•	 Lake management education, technical and information assistance
•	 Grants: Lake Planning, Aquatic Invasive Species, Lake Protection & Classification, and other project funding 
•	 Clean Boats, Clean Waters Watercraft Inspection
•	 Citizen Lake Monitoring Network
•	 Aquatic Plant Management (APM)

Mary Gansberg, Lakes & APM
Brown, Calumet, Door, Kewaunee, 
Manitowoc & Outagamie Counties
920-662-5489
mary.gansberg@wisconsin.gov

Pamela Toshner, Lake Coord.
Barron, Bayfield, Burnett, Douglas, 
Polk, & Washburn Counties
715-635-4073
pamela.toshner@wisconsin.gov

Kevin Gauthier, Sr., Lake Coord.
Florence, Forest, Langlade, Lincoln, 
Oneida, & Vilas Counties
715-365-8937
kevin.gauthiersr@wisconsin.gov

Buzz Sorge, Lake Coord.
715-839-3794
patrick.sorge@wisconsin.gov

Susan Graham, Lakes & APM
608-275-3329
susan.graham@wisconsin.gov

Heidi Bunk, Lake Coord. & APM
Ozaukee, Sheboygan, Walworth, 
Washington, & Waukesha Counties
262-574-2130
heidi.bunk@wisconsin.gov

Brenda Nordin, Lakes & APM
Marinette, Menominee, Oconto, & 
Shawano Counties
920-662-5141
brenda.nordin@wisconsin.gov

Scott Provost, APM Coord.
715-421-7881 
scott.provost@wisconsin.gov

Northeast RegionNorthern Region

West Central Region

South Central Region

Southeast Region

Craig Helker, APM
Kenosha, Milwaukee, & Racine Counties
262-884-2357
craig.helker@wisconsin.gov

Jim Kreitlow, Lake Coord.
Ashland, Iron, Price, Rusk, Sawyer, 
& Taylor Counties
715-365-8947
james.kreitlow@wisconsin.gov

Ted Johnson, Lakes & APM 
Calumet, Fond du Lac, Green Lake, 
Marquette, Waupaca, Waushara & 
Winnebago Counties
920-787-4686 ext. 3017
tedm.johnson@wisconsin.govMary Gansberg

2984 Shawano Avenue
Green Bay, WI  54313-6727
920-662-5489
mary.gansberg@wisconsin.gov



x    May 2014

Glossary

A Glossary of Some Common Terms  
Used Around Lakes

Algae — Small aquatic plants containing chlorophyll and without roots that occur as 
single cells or multi-celled colonies. Algae form the base of the food chain in aquatic envi-
ronments.

Algal bloom — A heavy growth of algae in and on a body of water as a result of high 
nutrient concentrations.

Alkalinity — The acid combining capacity of a (carbonate) solution, also describes its 
buffering capacity.

Aquatic Invasive Species (AIS) — Refers to species of plants or animals that are not 
native to a particular region into which they have moved or invaded.  Zebra mussels and 
Eurasian water-milfoil are examples of AIS. Wisconsin has laws preventing the spread on 
boats and trailers. 

Aquatic plant survey — a systematic mapping of types and location of aquatic plants in 
a water body, usually conducted by means of a boat. Survey information is presented on an 
aquatic plant map.

BMP’s (Best Management Practices) — practices or methods used to prevent or 
reduce amounts of nutrients, sediments, chemicals or other pollutants from entering water 
bodies from human activities. BMP’s have been developed for agricultural, forestry, con-
struction, and urban activities.

Bathymetric map — a map showing depth contours in a water body. Bottom contours 
are usually presented as lines of equal depth, in meters or feet. Often called a hydrographic 
map or lake map.

Benthal (Benthic) – Concerning the bottom area of the lake (Gr. benthos depth).

Biocontrol — management using biological organisms, such as fish, insects or micro-
organisms like fungus.

Biomass — The total organic matter present (Gr. bios life).

Bottom barriers — synthetic or natural fiber sheets of material used to cover and kill 
plants growing on the bottom of a water body; also called sediment covers.

Chlorophyll — The green pigments of plants (Gr. chloros green, phyllon leaf ).



May 2014     xiGlossary

Consumers — Organisms that nourish themselves on particulate organic matter (Lat. 
consumere to take wholly).

Contact herbicide — An herbicide that causes localized injury or death to plant tissues 
with which it contacts. Contact herbicides do not kill the entire plant. (Compare systemic 
herbicide)

Decomposers — Organisms, mostly bacteria or fungi, that break down complex organic 
material into its inorganic constituents.

Detritus — Settleable material suspended in the water: organic detritus, from the 
decomposition of the broken down remains of organisms; inorganic detritus, settleable 
mineral materials.

Dissolved oxygen — A measure of the amount of oxygen gas dissolved in water and 
available for use by all organisms including microorganisms and fish.  Dissolved oxygen is 
produced by aquatic plants and algae as a part of their photosynthetic process.

Drainage basin — The area drained by, or contributing to, a stream, lake, or other water 
body (see watershed).

Drawdown — Decreasing the level of standing water in a water body to expose bottom 
sediments and rooted plants. Water level drawdown can be accomplished by physically 
releasing a volume of water through a controlled outlet structure or by preventing recharge 
of a system from a primary external source.

Dredging — A physical method of digging into the bottom of a water body to remove 
sediment, plants or other material. Dredging can be performed using mechanical or hy-
draulic equipment.

Ecology — A scientific study of relationships between organisms and their surroundings 
(environment).

Ecosystems — Any complex of living organisms together with all the other biotic and 
abiotic (non-living) factors which affect them.

Emergent plants — Aquatic plants that are rooted or anchored in the sediment around 
shorelines, but have stems and leaves extending well above the water surface. Cattails and 
bulrushes are examples of emergent plants.

Endothall — The active chemical ingredient of the aquatic contact herbicide Aquathol®.

Epilimnion — The uppermost, warm, well-mixed layer of a lake (Gr. epi on, limne lake).

Eradication — Complete removal of a specific organism from a specified location, 
usually refers to a noxious, invasive species. Under most circumstances, eradication of a 
population is very difficult to achieve.
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Euphotic zone — That part of a water body where light penetration is sufficient to main-
tain photosynthesis.  Euphotic zone is sometimes called the photic zone.

Eutrophic — Waters with a good supply of nutrients and hence a rich organic produc-
tion (Gr. eu well, trophein to nourish).

Exotic — Refers to species of plants or animals that are not native to a particular region 
into which they have moved or invaded. Eurasian water-milfoil is an exotic plant invader.

Floating-leafed plant — Plants with oval or circular leaves floating on the water 
surface, but are rooted or attached to sediments by long, flexible stems. Waterlilies are 
examples of rooted floating-leafed plants.

Fluridone — The active chemical ingredient of the systemic aquatic herbicide SONAR®.

Flushing rate — Term describing rate of water volume replacement of a water body, usu-
ally expressed as basin volume per unit time needed to replace the water body volume with 
inflowing water. The inverse of the flushing rate is the (hydraulic) retention time. A lake 
with a flushing rate of 1 lake volume per year has a retention time of 1 year.

Freely-floating plants — Plants that float on or under the water surface, unattached 
by roots to the bottom. Some have small root systems that simply hang beneath the plant. 
Water hyacinth and tiny duckweed are examples of freely-floating plants.

Glyphosate — The active chemical ingredient of the systemic herbicide RODEO®.

Grass carp — Also known as white amur, a grass carp is a large, vegetation-eating mem-
ber of the minnow family (Ctenopharyngodon idella). Originally from Russia and China, 
these plant grazers are sometimes used as biological agents to control growth of certain 
aquatic plants. It is illegal to have grass carp in Wisconsin.

Herbicide — A chemical used to suppress the growth of or kill plants.

Habitat — The physical place where an organism lives.

Hydraulic retention time — The period of retention of water in a basin. The inverse of 
retention time is flushing rate. A lake with a retention time of one year has a flushing rate 
of 1 lake volume per year.

Hypolimnion — The cold, deepest layer of a lake that is removed from surface influences 
(Gr. hypo under, limne lake).

Limiting nutrient — Essential nutrient needed for growth of plant organism which is 
the scarcest in the environment. Oftentimes, in freshwater systems, either phosphorus or 
nitrogen may be the limiting nutrient for plant growth.

Limnology — The study of fresh water systems including the plants and animals associ-
ated with these systems (Gr. limne lake).
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Littoral — The region of a body of water extending from shoreline outward to the great-
est depth occupied by rooted aquatic plants.

Macro-algae — Large, easily seen (macroscopic) algae. The macro-algae Nitella sp. 
sometimes forms dense plant beds and can be a conspicuous member of the aquatic plant 
community.

Macrophyte — Large, rooted or floating aquatic plants that may bear flowers and seeds. 
Some plants, like duckweed and coontail, are free-floating and are not attached to the 
bottom. Occasionally, algae like Nitella sp. can form large, extensive populations and be an 
important member of the aquatic macrophyte community. 

Mitigation — Actions taken to replace or restore animals or plants that may have been 
damaged or removed by certain prior activities.
Morphometry — Study of shape, configuration or form (Gr. morphe form, logos dis-
course). 

Niche — The position or role of an organism within its community and ecosystem.

Nitrogen — A chemical constituent (nutrient) essential for life. Nitrogen is a primary 
nutrient necessary for plant growth.

Non point (pollutant) source — A diffuse source of water pollution that does not dis-
charge through a pipe or other readily identifiable structure. Non point pollution typically 
originates from activities on land and the water. Examples of non point sources are agricul-
tural areas, forests, construction sites, marinas, urban streets and properties.

Non-target species — A species not intentionally targeted for control by a pesticide or 
herbicide.

Noxious weed —  A non-native plant species that, because of aggressive growth habits, 
can threaten native plant communities, wetlands or agricultural lands. 

Nutrient — Any chemical element, ion, or compound required by an organism for the 
continuation of growth, reproduction, and other life processes.

Oligotrophic — Waters that are nutrient poor and have little organic production (Gr. 
oligos small, trophein to nourish).

Oxidation — A chemical process that can occur in the uptake of oxygen.

pH — The negative logarithm of the hydrogen ion activity. pH values range from 1-14 
(low pH values are acidic and high pH levels are alkaline).

Phosphorus — A chemical constituent (nutrient) essential for life. Phosphorus is a pri-
mary nutrient necessary for plant growth.

Photosynthesis — Production of organic matter (carbohydrate) from inorganic carbon 
and water in the presence of light (Gr. phos, photos light, synthesis placing together).
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Phytoplankton — Free floating microscopic plants (algae) (Gr. phyton plant).

Point (pollutant) source — A source of pollutants or contaminants that discharges 
through a pipe or culvert. Point sources, such as an industrial or sewage outfall, are usually 
readily identified.

Pollutant — A contaminant, a substance that is not naturally present in water or occurs 
in unnatural amounts that can degrade the physical, chemical, or biological properties 
of the water. Pollutants can be chemicals, disease-producing organisms, silt, toxic metals, 
oxygen-demanding materials, to name a few.

Primary production — The rate of formation of organic matter or sugars in plant cells 
from light, water and carbon dioxide (Lat. primus first, producere to bring forward). Algae 
and plants are primary producers.

Problem statement — A written description of important uses of a water body that are 
being affected by the presence of problem aquatic plants. See Chapter 3.

Producers — Organisms that are able to build up their body substance from inorganic 
materials (Lat. producere to bring forward).

Public  Trust Doctrine —  A body of law (Programs) having roots in Roman law, Eng-
lish common law and the North West Ordinance of 1787.  It grants authority to the state 
to regulate its waters. It establishes public rights of use and defines state property rights in 
navigable waters.

Residence time — The average length of time that water or a chemical constituent re-
mains in a lake.

Rotovation — A mechanical control method of tilling lake or river sediments to physi-
cally dislodge rooted plants. Also known as bottom tillage or derooting.

Secchi disc — A 20-cm (8-inch) diameter disc painted white and black in alternating 
quadrants. It is used to measure light transparency in lakes and the visual clarity of the 
water column.

Sediment — Solid material deposited in the bottom of a basin.

Sensitive areas — Critical areas in the landscape, such as wetlands, aquifer recharge 
areas, and fish and wildlife habitat conservation areas, that are protected by state law 
(Growth Management Act of 1990).

Standing crop — The biomass present in a body of water at a particular time.

Steering committee — A small group of people organized to represent the larger com-
munity of individuals, businesses and organizations who have an interest in management 
of a particular water body. The steering committee is responsible for following the plan-
ning steps outlined in this manual.
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Stratification — Horizontal layering of water in a lake caused by temperature-related 
differences in density. A thermally stratified lake is generally divided into the epilimnion 
(uppermost, warm, mixed layer), metalimnion (middle layer of rapid change in tempera-
ture and density) and hypolimnion (lowest, cool, least mixed layer).

Submersed plant — An aquatic plant that grows with all or most of its stems and leaves 
below the water surface. Submersed plants usually grow rooted in the bottom and have 
thin, flexible stems supported by the water. Common submersed plants are water-milfoil 
and pondweeds.

Susceptibility — The sensitivity or level of injury demonstrated by a plant to effects of 
an herbicide.

Systemic herbicide — An herbicide in which the active chemicals are absorbed and 
translocated within the entire plant system, including roots. Depending on the active 
ingredient, systemic herbicides affect certain biochemical reactions in the plant that can 
cause plant death. SONAR® and RODEO® are systemic herbicides.  (Compare contact 
herbicide)

Thermal stratification — Horizontal layering of water in a lake caused by tempera-
ture-related differences in density. A thermally stratified lake is generally divided into the 
epilimnion (uppermost, warm, mixed layer), metalimnion (middle layer of rapid change in 
temperature and density) and hypolimnion (lowest, cool, least mixed layer).

Thermocline — (Gr. therme heat, klinein to slope.) Zone (horizontal layer) in water 
body in which there is a rapid rate of temperature decrease with depth. Also called metal-
imnion, it lies below the epilimnion.

Topographic map — A map showing elevation of the landscape in contours of equal 
height (elevation) above sea level. This can be used to identify boundaries of a watershed.

Transect lines — Straight lines extending across an area to be surveyed.

Tributaries — Rivers, streams or other channels that flow into a water body.

Triclopyr — A selective systemic herbicide used for control of woody and broadleaf 
plants.

Triploid — A genetic term referring to non-reproducing (sterile) forms of grass carp 
induced by manipulating reproductive genes. Reproducing grass carp have two pairs of 
chromosomes and are termed diploid. Triploid fish have three sets of chromosomes.

Trophic state — Term used to describe the productivity of the lake ecosystem and clas-
sify it as oligotrophic (low productivity, “good” water quality), mesotrophic (moderate 
productivity), or eutrophic (high productivity; “poor” water quality).
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Turion – A specialized bud which consists of condensed leaves and stems.  This struc-
ture is most often an “over-wintering” structure, but in the case of curly-leaf pondweed is 
an “over-summering” structure.  When the appropriate water conditions are reached, the 
turion will sprout a new plant.
Vascular plant— A vascular plant possesses specialized cells that conduct fluids and nu-
trients throughout the plant. The xylem conducts water and the phloem transports food.

Water body usage map — A map of a water body showing important human use areas 
or zones (such as swimming, boating, fishing) and habitat areas for fish, wildlife and water-
fowl. 

Watershed — The entire surface landscape that contributes water to a lake or river. See 
drainage area.

Watershed management — The management of the natural resources of a drainage 
basin for the production and protection of water supplies and water-based resources.

Wetland — A generalized term for a broad group of wet habitats. Wetlands are areas 
of vegetation that are transitional between land and water bodies and range from being 
permanently wet to intermittently water covered.

Zooplankton — Microscopic animal plankton in water (Gr. zoion animal). Daphnia sp. 
or water fleas are freshwater zooplankton.

From Washington State Department of Ecology; Maribeth Gibbons Jr.  
http://www.ecy.wa.gov/programs/wq/plants/management/manual/

Modified by WI DNR and UWEX staff in 2007.

Ph
ot

o b
y R

ob
er

t K
or

th


