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II. Project Background
Invasive species are non-native plants, animals, or pathogens that have been transported from their 

location of origin to an environment in which they are able to spread, unchecked, throughout the 

ecosystem. Often, the new ecosystem does not support the competitors and predators that maintain a 

system of checks and balances that prevent the species from reproducing rapidly and taking over a 

habitat. This rapid expansion can have ecologic and economic impacts.  

The Wisconsin Department of Natural Resources has expressed a strong commitment to engaging public 

and private stakeholders to an effective strategy of prevention, containment, and control of these 

species. This monitoring program is designed to strengthen that commitment through volunteer 

qualitative monitoring of select species in designated waterbodies. 

A volunteer monitoring protocol has been developed to assist statewide AIS response monitoring. This 

protocol is designed for use with one or multiple specific species. Data from this project will be entered 

into the statewide Surface Water Integrated Monitoring System (SWIMS) database and reviewed by the 

appropriate parties. 

III. Volunteer Commitment
It is expected that each stream survey for AIS will take approximately one and a half hours. This includes 

time for preparation and cleanup. The breakdown for each monitoring activity is as follows:  

• Gather gear (5 minutes)

• Determine Mean Stream Width – first sampling event only (up to 30 minutes)

• Select transects (5 minutes)

• Collect and separate debris (45 minutes)

• Preserve sample, apply labels, and photograph site (10 minutes)

• Clean and disinfect equipment (25 minutes)

Additional time should be budgeted for travel to and from the monitoring site(s). 

Volunteers should conduct monitoring at least once per month, or as directed, during target species 

active months. See Section XI. Best Time to Monitor for more details.  

IV. Safety
Safety precautions of a general nature should be recognized. Monitoring in extremely hot and humid 

weather carries the risk of dehydration and heat stroke. Disinfection and/or preservation solutions may 

require certain precautions for handling. Avoid ingestion of these solutions or contact with the eyes. A 

first aid kit should always be carried for general safety considerations. Do not trespass on private lands 

to conduct monitoring. Use a public access point, such as a bridge crossing, or seek permission for the 

land owner or operator for the purpose of monitoring.    
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V. Field Methods 
A. Sampling Equipment 

• Multiple pairs of boots or waders (one per site, or enough down-time between sites for waders 

to dry completely and remain dry for five days) 

• Ziploc bags and paper towel or sample vials/jars for specimen preservation 

• Labels for preserved specimens (see page at end of methods packet)  

• Pencil 

• Camera or smartphone  

• Datasheet 

• Tape measure 

• White trays or dishpans 

• Additional species-specific equipment* 

*Additional equipment needed for monitoring can be found in the Species-Specific Addenda to this 

protocol. 

B. Sampling Design 

Volunteers will collect presence/absence information of designated AIS at monitoring sites. If a 

community of a species is found, volunteers will attempt to categorize the density and approximate size 

of the infestation.  

 

Volunteers will search for aquatic plants/algae, riparian plants, as well as invertebrates using this 

protocol. The project coordinators will inform participating volunteers of the target species for which 

certain regions of the state will be monitored. Information about monitoring for specific species can be 

found in the Species-Specific Addenda to this protocol. 

 

C. Sampling Methods 

 Monitoring will occur at several transects along the stream. Use the Mean Stream Width (MSW) 

method to determine the number of transects to monitor. The measurements to determine MSW only 

need to be taken once at each monitoring station. Using this method, volunteers will sample at four to 

eight transects based on the average width of the stream.  

 

1. Start by determining the mean width of the stream. To measure MSW, measure the width of the 

stream at five points along the length of the station. When selecting transects, avoid areas of 

inconsistency or ponding (undesired pooling of water).  
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Note: The length of a station will vary from site to site; however, estimates of a 30m (100ft) 

length can be made. Take one transect measurement approximately every twenty feet.  

 

2. Using the measurement of each transect, calculate the mean stream width. 

Transect Transect Width (m) 

1  

2  

3  

4  

5   MSW (m) 

Sum of Widths  ÷ 5  

 

3. After the MSW is calculated, the station length needs to be determined. The station length is 

also based on the MSW. Use the following table to determine the length of the station to be 

monitored.  

MSW (m) Length to be Assessed (m) 

<2.9 50 

2.9 to 23 17 x MSW 

>23 400 

 

4. The third step is to determine the number of transects to be monitored. When monitoring, 

evenly space the transects along the length of the station. Use the table below to determine the 

number of transects to be monitored. 

MSW (m) Length (m) Number of Transects 

<2.9 50 4 

2.9 to 5.7 50 – 100 5 

5.7 to 11.5 100 – 200 6 

11.5 to 17.1 200 – 300 7 

17.1 to 23 300 – 400 8 

  

The MSW information needs only to be determined during the first sampling event. The following data 

can be used for each sampling event. 

 

MSW (m) Length to be Assessed (m) Number of Transects 

   

 

Begin monitoring downstream of the first transect at the sample site. 

 

1. Starting at the first transect, search each stream bank and water surface for target AIS. Search 

for a minimum of two minutes on each bank.  

2. For another two minutes, collect submerged vegetation, wood, rocks, and debris along the first 

transect. Inspect collected items for target AIS.  
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3. If instructed in the Species-Specific Addendum, inspect the substrate of the streambed starting 

at the first transect. Determine the percent composition of the substrate in terms of boulders, 

cobble, sand, muck, woody debris, and aquatic macrophytes.  

4. Collect samples of suspicious species from substrate.  

5. Place AIS suspects in white tray for identification. 

6. Repeat each step, 1-5, at the remaining transects. 

7. Record whether AIS were observed or not during transect searches.  

8. Watch for target AIS between transects. If AIS are found between transects, record these finds 

in the Comments and Incidental Finds section of the data sheet. 

 

Refer to the Species-Specific Addenda for additional steps pertaining to monitoring for different AIS. 

 

D. Identifying Aquatic Invasive Species 

Volunteers should use the Common Aquatic Invasive Species Identification Basics and Species-Specific 

Addenda to identify target AIS.2 Any species found matching the description of target AIS should be 

submitted for confirmation. Information on photographing and preserving can be found in Section VIII of 

this manual. 

VI. Completing the Data Sheet 
Volunteers are provided with a datasheet for this monitoring procedure. 

A. Glossary 

The following is a glossary of terms that are found on the data sheet.  

Prohibited Species: Species of this type are invasive species that the Wisconsin Department of Natural 
Resources has determined are likely to survive and spread if introduced to the environment. They may 
cause economic or environmental harm, or potential harm to human or animal health. Prohibited 
species may not be transported, possessed, transferred (sold) or introduced per Chapter NR 40 Invasive 
Species Identification, Classification and Control rule. Species can be collected and transported for the 
purpose of identification or disposal. 
 
Restricted Species: Species of this type are already established in the state and have the potential to 
cause significant environmental or economic harm, or harm to human health. This type included 
nonnative fish and crayfish, fish in the aquarium or aquaculture trade, and nonviable fish species. 
Restricted species are also subject to a ban on transport, transfer and introduction, but possession is 
allowed, with the exception of fish and crayfish. Species can be collected and transported for the 
purpose of identification and disposal. 

 
Substrate: The materials that make up the stream bottom. In terms of size, largest to smallest, substrate 
components include bedrock, boulders, rubble, gravel, sand, clay, and then silt/muck. Stream bottoms 
may also comprise woody debris or aquatic macrophytes.  
 

                                                           
2 Target AIS are those species for which monitoring in an area has been prescribed. Using this protocol, target AIS 
may be those for which a volunteer response has been requested. Target AIS will differ from site to site.  
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Bedrock: This substrate type is composed of large expanses of flat or sloping rock bottom.  
 
Boulders: This substrate type is rocky, including materials larger than 10 inches (256mm) in diameter. 
Components of this substrate type are smaller in diameter than bedrock.   

 
Rubble: This substrate type is rocky, including materials 2.5 inches (64mm) to 10 inches (256mm) in 
diameter.  
 
Gravel: This substrate type is rocky, including materials 0.1 inches (2.5mm) to 2.5 inches (64mm) in 
diameter. Gravel components are smaller than rubble, but larger than sand. 
  
Sand: This substrate type is relatively smooth. It includes materials with a diameter less than 0.1 inches 
in diameter, but larger in diameter than smooth muck or silt. 

 
Clay: This substrate type is smooth. Clays are a poor draining, compacted substrate. 
 
Muck: This substrate type is smooth, and may also be labeled as silt. Muck includes any non-clay 
material smaller and smoother than sand with plants scraps dispersed throughout.  
 
Woody Debris: This substrate type is composed of the logs, sticks, twigs, and branches that fall into the 
waterway and accumulate on the streambed. 
 
Aquatic Macrophytes: This substrate type is plant-based. Aquatic macrophytes comprise emergent, 
submergent, or floating flora.  
 
Riffle: An area where the water is shallow and fast-flowing (often turbulent) as it moves across rocks. 
Riffles add oxygen to the water and provide habitat for a number of organisms. 
 
Run: An area of a stream with average water depth and non-turbulent (smooth) water on the surface. 
Runs tend to occur immediately upstream or downstream of riffles. 
 
Pool: An area of deep water in a stream. Often, the water in pools is slow-moving or still. 
 
Riparian Zone: This zone describes the land between the water’s edge and the upper edge of the flood 
plain; otherwise known as the transition zone between the water and the land.  
 
Urban: For this land use type, a 50ft wide riparian zone on either bank is dominated by a built-up area, 
including, but not limited to, mowed lawns, residences, and commercial space.  
 
Agriculture: For this land use type, a 50ft wide riparian zone on either bank is dominated by agricultural 
practices, including, but not limited to, maintained pasture, livestock operations, and crop land.  
 
Natural: For this land use type, a 50ft wide riparian zone on either bank shows little or no evidence of 
human activity (e.g. parking lots, roadbeds, mowed areas, crops, clear-cuts, and maintained pasture). 
  
B. Completing the Aquatic Invasive Species Monitoring Data Form 
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1. Before monitoring, fill in the top section of the data sheet. Volunteers will receive a Station ID 

and Location Name from their program coordinator. 

 
 

 

2. For Steps 2 and 3, each row of the table corresponds to a single transect. Please complete a 

number of rows corresponding to the number of transects monitored.    

 
 

 

Density Rating 

Complete the Density Rating column with the appropriate rating, 1, 2, or 3, where 

1: 0-25% coverage by target species at a transect  

2: 25-75% coverage by target species at a transect 

3: 75-100% coverage by target species at a transect 

If a sample was collected and photographs taken, please indicate this in Step 2 as well. Further 

instructions regarding site photography and specimen collection can be found in Section VIII of 

this methods packet.  

 
If no AIS are found, check the box column indicating No AIS observed.  
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3. For Step 3, if instructed to do so in a Species-Specific Addenda, please estimate the percent 

composition of the substrate in the area of infestation. Substrate is composed of bedrock, 

boulders, rubble, gravel, clay, silt/muck, woody debris, and aquatic macrophytes. Make sure 

that the total amount of substrate present amounts to 100%.  

 

Additionally, complete the Habitat Type and Land Use columns. If multiple habitat or land use 

types apply, select the predominant option. 

VII. SWIMS Data Entry  
TBD: Please return all Aquatic Invasive Species Monitoring Data Forms to the project coordinator. Forms 

will be scanned and uploaded as documents to the SWIMS database.  

VIII. Reporting, Preserving, and Photographing Specimens 
Volunteers who find species matching the description of the AIS being looked for should follow the 

following steps. Found AIS should be reported to the appropriate local contact. AIS contacts can be 

found below as well as on the Aquatic Invasive Species Monitoring Form. 

Contact Counties Phone Email 

Jeremy Bates Ashland, Bayfield, Douglas 715-392-0807 Jeremy.Bates@wisconsin.gov 

Kris Larsen 
Barron, Burnett, Polk, Rust, 
Sawyer, Washburn 

715-635-4072 Kris.Larsen@wisconsin.gov 

Amy Kretlow 
Kenosha, Milwaukee, Ozaukee, 
Racine, Sheboygan, Walworth, 
Washington, Waukesha 

920-893-8552 Amy.Kretlow@wisconsin.gov 

Chris Kolasinski 

Brown, Calumet, Door, Fond du 
Lac, Kewaunee, Manitowoc, 
Outagamie, Green Lake, 
Marquette, Waupaca, Waushara, 
Winnebago, Marinette, 
Menominee, Oconto, Shawano 

920-252-5053 Christopher.Kolasinski@wisconsin.gov 

Alan Wirt 
Florence, Forest, Iron, Langlade, 
Lincoln, Oneida, Price, Taylor, Vilas 

715-635-8905 Alan.Wirt@wisconsin.gov 

Amanda Smith 
Columbia, Dane, Dodge, Grant, 
Green, Iowa, Jefferson, Lafayette, 
Richland, Rock, Sauk 

608-275-3283 Amanda.Smith@wisconsin.gov 

Alex Selle 

Adams, Buffalo, Chippewa, Clark, 
Crawford, Dunn, Eau Claire, 
Jackson, Juneau, La Crosse, 
Marathon, Monroe, Pepin, Pierce, 
Portage, Saint Croix, Trempealeau, 
Vernon, Wood 

715-831-3278 Alexander.Selle@wisconsin.gov 
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A. Taking Photographs 

If target species are found, volunteers should photograph both the specimens as well as the monitoring 

location.  

1. 1. Take a picture of the landscape illustrating the location and extent of the occurrence so that 

the site is easy to recognize for follow-up visits. Include landmarks such as signs, beaches, parks, 

public structures, memorable environmental features or anything else that is fairly unique and 

would be easy to locate again. DO NOT take pictures of private property. The GPS coordinates 

will also help to relocate the population.  Take multiple landscape photos to ensure at least one 

is in focus.  

2.  Take several close-up pictures of the specimen to show the various identifying characteristics. 

Include the field datasheet in each picture to show the location (site name, date, GPS, etc.). Take 

multiple photos to ensure at least one is in focus.  

Photographs should be submitted to local AIS contacts as well as DNRInvasivePhotos@wisconsin.gov.  

For additional photo guidance, please visit the following webpages: 

http://dnr.wi.gov/topic/Invasives/report.html and 

https://dnrx.wisconsin.gov/swims/downloadDocument.do?id=145712698 

B. Specimens 

Specimens are required for all prohibited species. Prohibited species are marked with ° in Step 1 of the 

Aquatic Invasive Species Monitoring Data Form. Prohibited, split-listed, and restricted designations can 

also be found in the Common Aquatic Invasive Species Identification Basics. 

 

1. Collect five specimens of the prohibited species.  

2. Plants should be preserved in a container or sealable plastic bag with a wet paper towel to keep 

them moist. Animals should be preserved in a container (i.e. any glass or plastic jar) with enough 

water to keep moist.  

3. Once you have collected the specimens, make a label. Using pencil, write the stream name, site 

description (e.g., Rocky Creek at CTH H), county, date, and your name on a slip of paper small 

enough to fit in the preservation vessel or complete a label using the attached template at the end 

of this methods packet. The template can is compatible with Avery Labels 5163, and can also be 

applied to the outside of the specimen vessel.  

4. Insert the paper into the container, or apply it to the outside. For plant samples, and samples in 

Ziplocs with a damp paper towel, apply the label to the outside of the bag. Close securely. Freeze 

animal samples such as snail or crayfish as they will smell bad. Do not freeze plant samples.   

5. For any prohibited or split-listed species please always submit a vouchered sample in addition to 

photographs.  

Specimens should be submitted to local AIS contacts.  

mailto:DNRInvasivePhotos@wisconsin.gov
http://dnr.wi.gov/topic/Invasives/report.html
https://dnrx.wisconsin.gov/swims/downloadDocument.do?id=145712698
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IX. Cleaning and Disinfecting Equipment (Recommended) 
After monitoring each site, volunteers should clean, dry, and disinfect equipment and footwear. 

A. Disinfection Equipment 

• Stiff bristle brush  

• Spray bottle with tap water 

• Rubber tote (18-50 gallons) 

• Bleach solution (1 tbsp bleach : 1 gallon water)  

• If available: handheld steamer 

 

B. Disinfection Procedure 

BEFORE leaving the stream:  

• INSPECT equipment  

REMOVE sediments, plants and animals by SCRUBBING equipment with a stiff brush (including 

crevices) to remove sediment and debris 

• RINSE equipment with tap water (using a spray bottle is useful for this)  

• DRAIN all water from equipment  

AFTER leaving the stream and BEFORE entering another stream, if you have entered the stream, it is 

recommended that volunteers switch to a completely new set of gear or do one of the following 

disinfection steps:  

• SOAK waders and other equipment in bleach solution (1 tbsp per gallon of water) FAR AWAY 

FROM SURFACE WATER for 20 minutes in rubber tote, then rinse. Wear gloves when handling 

bleach; or  

• STEAM CLEAN equipment; or 

• SOAK equipment in 140°F for several minutes; or 

• FREEZE for 8 hours. 

 

If New Zealand mudsnails, Asian clam, or faucet snails are known or suspected to be in the waterbody 

that you are sampling, scrubbing and rinsing, or bleach are not effective to prevent their spread. It is 

recommended that volunteers: 

• Use only that gear on that waterbody, or 

• STEAM clean before using the gear on another waterbody, or 

• SOAK equipment in 140° F for several minutes 

• FREEZE gear for 8 hours, or 

• SOAK gear in Virkon. 
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X. Common Aquatic Invasive Species Identification Basics 
Species Name and Photo 
Photo Border: prohibited  
Photo Border: restricted 
Photo Border: split listed 

Species Description Native Species Look-Alike Reported Locations in Wisconsin 

European frog-bit 
(Hydrocharis morsus-ranae) 

Photo by Erich Haber 

Kidney-shaped leaves usually 
floating on water surface 
resemble tiny water lilies. 
Leaves are smooth, often with 
purple underside. Flowers are 
white, with a yellow dot at the 
base of three petals.  

White water lily 
(Nymphaea odorata) 

 
Photo by Wiersema & Hellq 

Plant roots extend to bottom of 
waterbody. Round, large leaves, up to 
12” in diameter, have a slit/notch. 
Flowers are large and white with several 
petals.  

Not reported in Wisconsin 

 Yellow floating heat 
(Nymphoides peltata) 

 

Heart-shaped leaves float on 
water surface. Leaves often 
have purple undersides and 
wavy margins. Two to five 
yellow flowers can arise from 
stalks with five petals with 
fringed edges.  

Bullhead pond lily 
(Nuphar variegata) 

 
Photo by Christopher Noll  

Heart-shaped leaves up to fifteen inches 
long without wavy edges float on 
surface. Yellow flower is cup shaped.  

 

http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/NYMODOsTUB_KS.jpg
http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=1307&spec=57
http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/NUPVAR_NOLL.jpg
http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=983&spec=123
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Brazilian waterweed 
(Egeria densa) 

 

Finely serrated leaves occur in 
whorls of three to six and are 
less than one inch long. 
Flowers are white with three 
petals and float above the 
water. 

 

 
 
 
 
 
 
 
Common waterweed 
(Elodea canadensis) 

 
Whorls of 3 leaves around the stem with 
smooth leaf edges. 
 
 
 
 
 

 

Hydrilla 
(Hydrilla verticillata)  

 

Leaves grow in whorls of three 
to ten around the stem. Leaves 
are less than one inch long and 
approximately one-quarter 
inch wide. Flowers are tiny. On 
female plants, flowers are 
white and have six petals. On 
male plants, flowers are green 
and shaped like inverted bells.  

 

http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=1305&spec=136
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Curly leaf pondweed 
(Potamogeton crispus) 

 
Photo by Wisconsin DNR 

Wavy-edged leaves are oblong 
and translucent. Leaves have 
three main veins, and remain 
submersed in the water. Tiny 
flowers with four petal-like 
lobes grow in spikes on stalk. 

Clasping leaf pondweed 
(Potamogeton richardsonii) 

 
Leaves are gently wavy with smooth 
edges and pointed tips. Leaf base wraps 
around stem. 

 

Fanwort 
(Cabomba caroliniana) 

 

Leaves are tightly spaced. 
Submersed leaves have a 
tubular appearance and are 
less than one inch long and two 
inches wide. Fan-shaped leaves 
are arranged in pairs or whorls 
on the stem. Flowers are white 
with yellow centers. 

Water marigold 
(Bidens beckii) 

 
Photo by Linda W. Curtis 

Leaves do not have stalks, and grow in a 
whorl around the stem. Plants have a 
yellow daisy-like flower.  

Not reported in Wisconsin 

http://wisflora.herbarium.wisc.edu/imagelib/imgdetails.php?imgid=20183
http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=1306&spec=124
http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/MEGBEC_LC2.jpg


14 
 

Parrot feather 

(Myriophyllum aquaticum) 
Photo by Wisconsin DNR 

Emergent leaves are stiff and 
bright blue-green. Leaves are 
one to two inches in length and 
arranged in whorls of three to 
six around the stem. Tiny 
flowers have four white petals 
and occur individually at the 
base of emergent leaves. 

 Not reported in Wisconsin 

Water hyacinth 
(Eichhornia crassipes) 

Leaves are thick, green and 
waxy with a round or elliptical 
shape. Flowers have 6 petals 
and are lavender blue with a 
yellow blotch. Plants can rise 1-
3ft above water surface. 

 

 
Water lettuce 
(Pistia stratiotes) 

Soft, thick leaves form in 
rosettes on the surface. Leaves 
are approximate six inches long 
and covered in short hairs. 
Flowers are inconspicuous, 
hidden in the center of the 
leaves. 
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Eurasian water-milfoil 
(Myriophyllum spicatum) 

 

Leaves are greyish-green and 
finely divided in pairs. Thin 
leaflets, arranged in whorls of 
three to six around the stem 
give the plant a distinct 
feathery appearance. Flowers 
are small, yellow or reddish, 
and emerge above the surface 
of the water.  

Northern watermilfoil 
(Myriophyllum sibiricum) 

 
Native milfoil has 5-10 pairs of leaflets 
per leaf. Stems are stiff and hold shape 
out of water. 

 

Flowering rush 
(Butomus umbellatus) 

 
Photo by Emmet J. Judziewicz 

Leaves are three-sided, stiff, 
narrow, and have a triangular 
cross section. Leaves can grow 
up to three feet tall. Flowers 
are white to pink in color and 
have three petals, three sepals, 
and red anthers. Flowers rise 
above leaves.  

 

 

http://wisflora.herbarium.wisc.edu/imagelib/imgdetails.php?imgid=8940
http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/BUTUMB_EJJ6.jpg
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Non-native Phragmites 
(Phragmites australis ssp. australis) 

 

Leaves are smooth and narrow 
up to two feet long and blue-
green in color. Flowers are 
bushy and light brown to 
purple. Flowers are composed 
of spikelets blooming July to 
September. Similar appearance 
to native phragmites. However, 
native varieties have smooth, 
reddish brown, flexible stems.  

Native Phragmites 
(Phragmites australis ssp. americanus) 

  
Photo by Paul Skawinski 

Native phragmites usually grows to 
less than 8 feet tall.  The seed heads 
are more sparse than non-native 
varieties. Leaves are bright green and 
stems are smooth and glossy.  

 

Purple loosestrife 
(Lythrum salicaria) 

 
Photo by S. Kelly Kearns 

Simple, lance-shaped leaves 
are usually opposite and 
rotated 90° from those below, 
sometimes whorled. Flowers 
attach closely to the stem with 
five to six pink petals. 

Blue vervain 
(Verbena hastasa) 

 
Photo by Christorpher Noll 

Flowers are blue with five petals, 
blooming in one whorl at a time.  

 

http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=965&spec=41
http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/VERHAS_NOLL2.jpg
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Yellow flag iris 
(Iris pseudacorus) 

 
Photo by Richard Bauer 

Leaves are broad, sword-
shaped and grow upright, tall, 
and stiff. Leaves are green, 
with a blue-grey tint and 
difficult to distinguish from 
native iris plants. Flowers are 
white to dark yellow in color 
and bloom April to June.  

Blue flag iris 
(Iris versicolor & Iris virginica) 

 
Photo by Christopher Noll 

Grows  two to four feet tall with bright 
green leaves and a blue flower.  

 

Japanese knotweed 
(Fallopia japonica) 

Photo by Elizabeth J. Czarapata 

Leaves are spade shaped, three 
to four inches wide and four to 
six inches long. On younger 
shoots, leaves are heart-
shaped. The upper surface of 
the leaves is dark green. The 
lower surface is light green. 
Flowers are creamy white or 
greenish in plume-like clusters.  

 

 

http://dnr.wi.gov/topic/invasives/photos/index.asp?mode=photoview&RecID=361&spec=13
http://wisflora.herbarium.wisc.edu/spec_images/bigphoto/IRIVIRvSHR_NOLL.jpg
http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=233&spec=110
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Japanese hops 
(Humulus japonicus) 

 
Photo by David Eagan 

Leaves are two to five inches 
long with serrated edges and 
divided into five or more lobes. 
Flowers originate in leaf axils 
and are dull green with five 
petals. Male plants have 
upright flowers, while female 
plants have drooping flower 
clusters.  

 

 
Lesser celandine 
(Ranunclus ficaria L.) 

 
Photo by Brian Russart 

Flowers are yellow with eight 
petals. Plants produce tuberous 
root clusters. Leaves are heart-
shaped, and can have bulbets 
in the axils.  

Marsh marigold 
(Caltha palustris L.) 

 
Photo by Margery Melgaard 

Flowers have five to nine petal-like 
sepals. Stems are hollow and branched 
toward the top. 

 

Zebra mussels 
(Dreissena polymorpha) 

 
Photo by Amy Benson, USGS 

Zebra mussels have a yellow-
brown D-shaped shell with 
alternating light and dark 
stripes. Zebra mussels are less 
than two inches long.  

 

 

http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=988&spec=109
http://dnr.wi.gov/topic/Invasives/photos/index.asp?mode=photoview&RecID=1295&spec=174
http://wisflora.herbarium.wisc.edu/imagelib/imgdetails.php?imgid=2375
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Quagga mussels 
(Dreissena bugensis) 

 
Photo by NOAA 
 

Quagga mussels have black 
stripes on tan bodies. The 
appearance is similar to that of 
the zebra mussels. However, 
unlike the zebra mussel, the 
shell of the quagga mussel is 
rounded, and fan-shaped. 
Quagga mussels are usually no 
larger than an adult thumbnail.  

 

 

Asian clam 
(Corbicula fluminea) 

 
Photo by River Alliance of Wisconsin 

Asian (or Asiatic) clams can 
grow up to the size of a 
quarter. Concentric ridges on 
the shell give the clam a 
washboard-like feel. Younger 
Asian clams may have a purple 
stripe at the hinge where the 
shells are attached.  

 

 

New Zealand mudsnails 
(Potamopyrgus antipodarum) 

 

The New Zealand mudsnail is a 
tiny snail with a right-hand 
opening on the shell. The shell 
has seven to eight whorls 
separated by deep grooves. 
The snail usually measures four 
to six millimeters in length. 
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Faucet snails 
(Bithynia tentaculata) 

 
Photo by River Alliance of Wisconsin 

Faucet snails are easily 
confused with some native 
snails and young non-native 
mystery snails. The snails range 
in color from light brown to 
black and have four to five 
whorls on a right-hand opening 
shell. Snails are usually less 
than one half inch in length.  

(Physa gyrina) 

 
Photo by FWGNA Project  

Chinese mystery snails 
(Cipangopaludina chinensis malleata) 

 
Photo from Kemongsa Science In Picture, 1993 

Chinese mystery snails have a 
smooth shell with olive green 
banding. The shell can have six 
to seven whorls. Whorls are 
well-defined and separated by 
deep grooves. Snails can grow 
up to two inches in length.   

Brown mystery snail 
(Campelona decisum) 

 
Photo by FWGNA Project 
 

Brown mystery snails are generally 
lighter in color than Chinese mystery 
snails, with a pointier top of the shell. 
Banded mystery snails have horizontal 
bands and tanner coloring than their 
native lookalikes.  

 

Banded mystery snails 
(Viviparus georgianus) 

 
Photo by Paul Skawinski 

Banded mystery snails grow up 
to one and one half inch in 
length, and approximately one 
inch in width. Snails are 
identifiable by distinct 
horizontal bands across the 
shell, and a right-hand opening.  

 

http://www.fwgna.org/species/physidae/P_gyrina_2.jpg
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Rusty crayfish 
(Orconectes rusticus) 

 
Photo by Jeff Gunderson, Minnesota Sea Grant 

Rusty crayfish can be 
distinguished from native 
species by dark rusty-colored 
sport on either side of the 
body. The claws are larger than 
other species and have black 
bands on the tips. Rusty 
crayfish can grow to a size of 
ten centimeters in length.  

 

 

Red swamp crayfish 
(Procambarus clarkia) 

 
Photo by Chris Taylor, Illinois History Survey 

Red swamp crayfish are dark 
red with raised bright red spots 
across the body and claws. 
They may vary in length from 
two to five inches. The crayfish 
also has a black wedge-shaped 
stripe on the abdomen.  

White river crayfish 
(Procambarus acutus acutus) 

Photo by Tennessee Wildlife Resources Agency 
White river crayfish are dark red with a 
black wedge-shaped strip on the 
abdomen, similar to the red swamp 
crayfish. White river crayfish are 
generally lighter in color than red 
swamp crayfish. 
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XI. Best Time to Monitor  
 

 

 
 

XII. Data Recording Form and Label Template 
Please use the data recording form on the subsequent pages for this monitoring protocol. Also included 

in this section is a template for specimen labels. This template can be used as is, or printed on Avery 

Labels 5163. 

 

 

 Month 
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u
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y 
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y 

M
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ch
 

A
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l 

M
ay

 

Ju
n

e
 

Ju
ly
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u
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p
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m

b
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b
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o
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m

b
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D
e
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m

b
er

 

European frogbit      ● ● ● ● ●   

Yellow floating heart       ● ● ● ●   

Brazilian waterweed       ● ● ● ●   

Hydrilla      ● ● ● ● ●   

Curly leaf pondweed    ● ● ● ●      

Fanwort       ● ● ● ●   

Parrot feather       ● ● ● ●   

Water Hyacinth      ● ● ● ● ● ●  

Water lettuce      ● ● ● ● ●   

Eurasian water milfoil      ● ● ● ● ● ●  

Flowering rush        ● ●     

Phragmites ● ● ● ● ● ● ● ● ● ● ● ● 

Purple loosestrife       ● ● ●    

Yellow flag iris     ● ● ● ● ● ●   

Japanese knotweed        ● ●    

Japanese hop     ● ● ● ● ● ●   

Lesser celandine     ●* ●* ●* ●* ●* ●*   

Zebra/quagga mussel ● ● ● ● ● ● ● ● ● ● ● ● 

Asian clam ● ● ● ● ● ● ● ● ● ● ● ● 

New Zealand musdsnail ● ● ● ● ● ● ● ● ● ● ● ● 

Faucet snail ● ● ● ● ● ● ● ● ● ● ● ● 

Chinese mystery snail  ● ● ● ● ● ● ● ● ● ● ● ● 

Banded mystery snail ● ● ● ● ● ● ● ● ● ● ● ● 

Rusty/red swamp crayfish ● ● ● ● ● ● ● ● ● ● ● ● 
Source: A Field Guide to Invasive Plants of Aquatic Wetland Habitats for Michigan, 2010 
*Awaiting confirmation (March, 2018) 
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Water Action Volunteers Stream Monitoring Program 

 

AQUATIC INVASIVE SPECIES MONITORING DATA FORM 

*Bold fields must be completed. 

Location Name Station ID WBIC GPS Coordinates 

Lat: 

Long: 

County Date Collector(s) Collector Contact Information 

Email: 

Phone: 

Step 1: Become familiar with the following aquatic invasive species (AIS). 

Aquatic Plants/Algae  
European frogbit° 
Yellow floating heart° 
Brazilian waterweed° 

Hydrilla° 
Curly leaf pondweed 
Fanwort° 
Parrot feather° 

Water hyacinth° 
Water lettuce° 
Eurasian water milfoil 
Didymo° 

Riparian Plants 
Flowering rush 
Phragmites 
Purple loosestrife 

Yellow flag iris 
Japanese knotweed 
Japanese hop° 
Lesser celandine 

Invertebrates 
Zebra/quagga mussels° 
Asian clam° 
New Zealand mudsnails° 

Faucet snails° 
Chinese mystery snails 
Banded mystery snails 
Rusty/red swamp crayfish° 

°Prohibited Species Step 2: At each transect, list AIS observed. Estimate the area and density of the population or if no AIS observed.  

Transect 

Species 1 Species 2 Species 3 
Sample  
Collected?   

Picture Taken?   

Habitat Type† Land Use‡  

No target 

AIS  

observed Name, Density* Name, Density* Name,  Density* Y/N Species Y/N Species 

1    Y  N  Y  N     

2    Y  N  Y  N     

3    Y  N  Y  N     

4    Y  N  Y  N     

5    Y  N  Y  N     

6    Y  N  Y  N     

7    Y  N  Y  N     

8    Y  N  Y  N     

Step 3: Observe and record details about the habitat at the monitoring location. If instructed to do so in the Species-Specific Addenda, complete the substrate composition 

table on the reverse of this data form. 

*Density Ratings: 
1: 0-25% coverage by target species 
2: 25-75% coverage by target species 
3: 75-100% coverage by target species 

†Habitat Types: 
Riffle  
Run  
Pool 

‡Land Use: 
Urban 
Agriculture 
Natural 

Comments and Incidental Finds: 



Please return completed forms to your local coordinator for upload to the SWIMS database. 

 

Form Updated 2017 

Substrate Composition  (for select species only)  

 % bedrock % boulder % rubble % gravel % sand % clay % silt/muck % woody debris % aquatic macrophytes 

1          

2          

3          

4          

5          

6          

7          

8          

Step 4: Notify the appropriate AIS Specialist and deliver specimens, report, and digital photo.  

 
Map Contact Phone  Email 

1 Jeremy Bates 715-392-0807 Jeremy.Bates@wisconsin.gov 

2 Kris Larsen 715-635-4072 Kris.Larsen@wisconsin.gov 

3 Alan Wirt 715-635-8905 Alan.Wirt@wisconsin.gov 

4 Chris Kolasinski 920-252-5053 Christopher.Kolasinski@wisconsin.gov 

5 Amy Kretlow 920-893-8552 Amy.Kretlow@wisconsin.gov 

6 Amanda Smith 608-275-3283 Amanda.Smith@wisconsin.gov 

7 Alex Selle 715-831-3278 Alexander.Selle@wisconsin.gov 

Preserving aquatic invasive species Photographing aquatic invasive species 

When sorting a sample streamside, keep a careful watch for small AIS, such as the 

New Zealand mudsnail. If you find any species matching the description of what is be-

ing looked for, collect several for preservation.   

See Section  VIII: Reporting, Preserving, and Photographing Specimens of the Aquatic 

Invasive Species Monitoring Methods for information on how to preserve specimens.  

All new AIS detections must be verified by the Department of Natural Resources. To 
avoid trespassing, or when conditions are unsafe for collecting a specimen, a photo-
graph and location sent to DNRInvasivePhotos@wisconsin.gov will suffice.  

See Section  VIII: Reporting, Preserving, and Photographing Specimens of the Aquatic 

Invasive Species Monitoring Methods for information on photographing specimens.  

Photos of landscape                                 Photos of specimen and datasheet Specimen in vessel                   Label complete 
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XIII. Species-Specific Addenda 
A. New Zealand mudsnail Addendum 

1. Overview 

In October 2013, New Zealand mudsnails (Potamopyrus antipodarum) were identified in 

samples of bottom-dwelling macroinvertebrates collected in 2012 from Black Earth 

Creek near the Village of Cross Plains. This is one of the first known occurrences of this 

clone of these snails in the Mississippi River Watershed. (A different clone is found in 

the Great Lakes). In December 2016, the presence of New Zealand mudsnails was 

confirmed in nearby Badger Mill Creek in the Upper Sugar River Watershed. 

 

New Zealand mudsnails are a non-native invasive species that can have negative 

impacts in Wisconsin waters. They are very small (no more than 4-6 mm) and can 

reproduce asexually by cloning. Each female adult is born with about 230 juveniles in 

brood pouches. They can become super-abundant (500,000 snails per square meter) in 

highly productive streams. They compete with native invertebrates for space and food 

and might displace the native benthic community and alter food chains. Fish such as 

trout can consume New Zealand mudsnails, but these snails’ hard shells make them 

difficult to digest, allowing them to pass through fish alive and intact. Those snails that 

are digested provide little nutritional value to consumers.  

 

Various studies report New Zealand mudsnails can reach very high densities, though 

several longer-term studies (10+ years) have reported “booms then busts” in mudsnail 

populations. 

 

Since there are few long-term studies of New Zealand mudsnail populations in the 

United States, long-term impacts are unknown. Their small size makes them easily 

transported. They have an operculum to seal their shells, and can live out of water in a 

cool, damp environment for up to 26 days. 

 

Black Earth Creek and Badger Mill Creek are trout streams in southern Wisconsin, visited 

by anglers that fish a number of different streams. Researchers, resource managers, and 

restoration contractors also frequent the area. Because this area receives many visitors 

and New Zealand mudsnails are potentially very transferable, a strategic plan has been 

developed to determine their distribution within the affected waters. 

 

2. Additional Materials for Monitoring 

• Hand scoop (one per site) 

• Toothbrush or paintbrush for scrubbing rocks 
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3. Additional Steps for Monitoring 

When monitoring for New Zealand mudsnails, please complete the substrate information on 

the Aquatic Invasive Species Monitoring Data Form.  

 

4. Where and How to Look 

• New Zealand mudsnails often burrow into stream substrate, when sampling, dig 

deeply into the substrate with heels or toes to dislodge snails.  

• Target watercress vegetation for search points. New Zealand mudsnails seek 

cold, moderated water temperatures. Watercress indicates areas of 

groundwater discharge.  

• Examine rocks, coarse debris, and artificial substrates too large to collect.  

• Examine rip rap for snail populations. Use toothbrush or stiff paintbrush to 

scrub snails into observation tray.  

• Place rocks and scoop samples into the tray for 10-20 minutes in the sunlight. 

Let sit so that debris can settle and snails can crawl onto the tray. When you 

dump the tray onto the shoreline, snails present are likely to be attached to the 

tray. 

 

5. Equipment Cleaning and Disinfection Procedures 

New Zealand mudsnails use an operculum to seal their shells. This allows the snails to 

live out of water for 26 days and resist bleach. When monitoring for this AIS, either 

switch to a new set of gear between sites, clean gear with steam or 140°F water, or 

freeze gear for 8 hours. Gear can also be dried for an extended period of time. 

Equipment must be cleaned and allowed to dry for longer than 26 days if this method is 

used.  




