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AIS Identification Guide
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How to use this book

This ID book contains tips for identifying a number of aquatic invasive species (AIS) that are 
considered high-risk to Minnesota waters, as well as some common native lookalike species. 

As you look at identifying characteristics and descriptions in the pages that follow, bear in mind 

about a species, but specimens can often look very similar. They may also sometimes be found 
outside of the suggested habitats. If you are in doubt as to whether you have found an AIS, be 

maps to highlight where species are generally found. Again, this can vary — these maps are a 
guideline. For invasive species, we use county maps to provide more localized distribution 
information. Maps are current using available data as of March 2020.

For more information on this book and AIS research, please visit www.maisrc.umn.edu. 

ii

sure to submit a report to the DNR through the EDDMapS website (z.umn.edu/EDDMapS), the 
EDDMapS app, or by contacting a DNR AIS Specialist.



 

If you find an AIS
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Quick reference guide
Eurasian watermilfoil

Leaves alternate

Bladders present on leaves

Leaves whorled 

Northern Water Bladderworts

Hydrilla

Starry stonewort
Starry 

stonewort
Chara spp. Nitella spp. pondweed

Water 



Introduction to aquatic plants
Leaf arrangements

Alternate Opposite             Whorled

Node

Leaf types

Simple
(undivided)  

Compound

Leaf margins

Entire Serrate Undulate

Central 
axis

Stem

Node
Leaf

Whorled leaf

Midvein

Node
Node

1 – 1



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Eurasian watermilfoil
 Myriophyllum spicatum

INVASIVE

Four leaves per whorl with 



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Northern watermilfoil
Myriophyllum sibiricum

NATIVE

Four leaves per whorl with



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Coontail
 Ceratophyllum demersum

NATIVE

Branching 



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Bladderworts
Utricularia spp.

NATIVE

Branching



White water crowfoot
Ranunculus aquatilis

NATIVE

Branching leaves 

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Water marigold
Bidens beckii Megalodonta beckii)

NATIVE



KEYS TO ID

LOOKS SIMILAR TO
Elodea 

WHERE TO LOOK

CURRENTLY FOUND 

Hydrilla
Hydrilla verticillata

INVASIVE

Dense mat

Tuber



Three leaves per whorl

KEYS TO ID

¼

LOOKS SIMILAR TO

Elodea

WHERE TO LOOK

CURRENTLY FOUND

Common waterweed
Elodea canadensis

NATIVE



Dense mat

KEYS TO ID

LOOKS SIMILAR TO
Elodea 
Hydrilla 

WHERE TO LOOK

Brazilian waterweed
 Egeria densa

INVASIVE



Actual size of bulbils

Below: orange antheridia

KEYS TO ID

Chara Nitella

LOOKS SIMILAR TO
Chara 
Nitella 

WHERE TO LOOK

CURRENTLY FOUND

Starry stonewort
Nitellopsis obtusa

INVASIVE



KEYS TO ID

LOOKS SIMILAR TO

Nitella 

Chara 

WHERE TO LOOK

CURRENTLY FOUND

Muskgrasses
Chara spp.

NATIVE

Whorled branchlets



Branchlets; smooth stems

KEYS TO ID

LOOKS SIMILAR TO

Chara 

WHERE TO LOOK

CURRENTLY FOUND

Stoneworts
Nitella spp.

NATIVE



Alternating leaves

KEYS TO ID

LOOKS SIMILAR TO

Chara 
Nitella 

WHERE TO LOOK

CURRENTLY FOUND

Sago pondweed
Stuckenia pectinata

NATIVE

Fruit



KEYS TO ID

LOOKS SIMILAR TO

Nitella 

WHERE TO LOOK

CURRENTLY FOUND

Water stargrassNATIVE



Teeth on edges 

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Curly-leaf pondweed
Potamogeton crispus

INVASIVE

Turions



Leaves clasping stems

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Clasping-leaf pondweed
Potamogeton richardsonii

NATIVE



Quick reference guide
Purple Loosestrife

Smooth leaf margins

Stem shape

Flowers grow in vertical clusters

Leaf arrangement

bloom at a time

x

Purple
loosestrife

Blue
vervain Joe pye-weed Fireweed

x, sometimes wavy

Square Round RoundSquare to 6-sided

x x x
Opposite or 

whorled Opposite Whorled Alternate

x

Hybrid cattail

Leaf width

Distance between male and 

Ridge-like thickening in center 
of leaf

Hybrid cattail Narrow-leaf 
cattail

Broadleaf
cattail

Yellow iris

Leaf arrangement at base

¼” - ½” ¼” - ½” > ½” ~1” ~1”

< 1” > 1” No gap n/a n/a

Tan-brown Tan-brown Tan-brown Yellow Blue-purple 
and white

x

Stacked StackedStacked Fan-like Fan-like

Phragmites

Height

Flowering seasons

Leaves

Ligule

8 – 20 feet

Invasive
Phragmites 

Native
Phragmites 

Reed
canary grass Miscanthus

4 – 8 feet

Stem color

8 – 15 feet 2 – 6 feet
Finger-like 

silvery spikes
Silver to purple, 

up to 20” tall
Silver to tan, 
10 – 15” tall

Purple to tan, 
6” tall

August – OctoberLate Aug. – Oct. August May – June

¼ – 1” wide, with 
prominent white 

midvein

1” wide, sheath 
tightly wraps stem

½ – 1” wide, sheath 
loosely wraps stem

½ – ¾ ” wide, 
rough texture

1–2 mm, hairy<1 mm, fuzzy >1 mm, fuzzy 4 – 9 mm, 
transparent

Green to bronzeGreen to tan Red to gold Green to tan



Introduction to wetland plants

2 – 1

Leaf attachments

Leaf arrangements

Sheathing

Sheath

Blade
Ligule

Sessile Petiolate

Petiole

Flower arrangements

Alternate Opposite Whorled Basal

Single Spike Umbel



–
KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Purple loosestrife
Lythrum salicaria

INVASIVE

Square stems and 
leaves with smooth edges



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Blue vervain
Verbena hastata

NATIVE

Opposite leaves with sharply toothed edges (above)
Flowers have spikes (below)



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Joe-pye weed
 Eutrochium spp.

NATIVE

Whorled leaves with toothed margins



–
KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Fireweed
Chamaenerion angustifolium

NATIVE

Alternating leaves with a white midrib (left)
Alternating petals and sepals (right)



Leaf width
KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Hybrid ca�ail
Typha × glauca

INVASIVE

Gap between 



LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

KEYS TO ID

Narrow-leaf ca�ail
 Typha angustifolia

INVASIVE

Large gap 
between 

female and 

Cattail seeds are spread by 



KEYS TO ID

Broadleaf ca�ail
Typha latifolia

NATIVE

2 – 8

Leaf width is greater than ½ inch
No gap between bottom, velvety 

Pollen shed in clusters of four grains

Wetlands, ditches, edges of 
   lakes, ponds, and streams 

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

No gap between 
female and 



KEYS TO ID

Yellow iris
Iris pseudacorus

INVASIVE

2 – 9

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Leaves make a fan-like pattern at the base;
note thickening/ridge along centers of leaves 

(noted with arrow)



KEYS TO ID

Blue flag iris
Iris virginica, Iris versicolor

NATIVE

2 – 10

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Leaf thickens 
gradually

Leaves make a fan-like pattern at the base



Phragmites (native)

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Invasive Phragmites
 Phragmites australis 

INVASIVE

Leaf sheaths wrap tightly around stem (left)
Ligule is a thin, discrete brown line (right)



Phragmites 

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Native Phragmites
Phragmites australis ssp. americanus 

NATIVE

Leaf sheaths wrap loosely around stem (left)
Ligule is a thick, smudgy line (right)



KEYS TO ID

Reed canary grass
Phalaris arundinacea

INVASIVE

Phragmites
Phragmites 

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Translucent ligule (left)
Seed heads can be purple (right)



–
KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Silvergrass 
Miscanthus spp.

INVASIVE

Phragmites 
Phragmites

Long arching leaves with a white midrib



Quick reference guide

Long, spine-like tail

Barbs on tail

Black eyespot(s)

Egg sac (on females)

Hook at end of tail

Can clump on angling gear

Other zooplankton

x

x

x

Round, bulbous

x x

x x

x

x

Long, pointed

x

x

Red spot on carapace

Black band on pincers

Dark v-shaped mark on abdomen

Notched gap in pincers

Orange tip on pincers

Blue tint & white bumps on claws

Oval gap when pincers closed

Rusty Clearwater

x

x x

x

x

x x x

x

x

x

x

Zebra and quagga mussels

Adults attach to hard surfaces

Two shells

Symmetric shape

Ridges on shell

Spiral-shaped shell

Striped pattern

Flattened ventral edge

Curved line where shells meet

Coloration lightens toward hinge

Zebra 
mussels

Native 
mussels  clam Snails

x

x x

Zig-zags

x

Some species

x

x

x

x

x

Rings Some species

Quagga
mussels

x

x

x

x

Some species

Some species

Some species



Introduction to invertebrates

Two pincers form a claw

Antennae

Carapace

Abdomen
Tail

Ventral edge

Hinge

Operculum



Rusty spot

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

 

Oval-shaped gap and black bands

Rusty crayfish
Orconectes rusticus  Faxonius rusticus  

INVASIVE

3 – 2



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Red swamp crayfish
Procambarus clarkii

INVASIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Northern clearwater crayfish
Orconectes propinquus Faxonius propinquusNATIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Calico crayfish
Orconectes immunis Faxonius immunis  

NATIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Virile crayfish
Orconectes virilis Faxonius virilis

NATIVE



Stripes are zigzag

Byssal threads 

Straight line 

Zebra mussels covering native mussel

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Zebra mussels
 Dreissena polymorpha

INVASIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Quagga mussels
Dreissena rostriformis “bugensis” 

INVASIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

INVASIVE



Top: Native mussel on its own. 

Bottom: Native mussel being smothered by zebra mussels. 
The uncovered part of this mussel was buried in the river bottom.

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Freshwater mussels
Family Unionidae

NATIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Chinese mystery snail
Cipangopaludina chinensis

INVASIVE

Operculum



Pond snail 

SnailsNATIVE
KEYS TO ID

LOOKS SIMILAR TO

CURRENTLY FOUNDWHERE TO LOOK



KEYS TO ID
¼

LOOKS SIMILAR TO

Leptodora 
Chaoborus 

WHERE TO LOOK

CURRENTLY FOUND

Spiny waterflea
Bythotrephes longimanus

INVASIVE

Brood chamber holding 
early development eggs



KEYS TO ID

LOOKS SIMILAR TO

Leptodora 
Chaoborus 

WHERE TO LOOK

CURRENTLY FOUND

Fishhook waterflea
Cercopagis pengoi

INVASIVE

Three pairs of barbsHook



KEYS TO ID

Leptodora 
Chaoborus 

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Predatory zooplankton
Leptodora sp. Chaoborus sp.

NATIVE

Chaoborus

Leptodora kindtii



Quick reference guide
Bighead and silver carp

Color

Eye location

Keel

Shoulder spot

Teeth

Bighead 
carp

Gizzard
shad Mooneye Shiners

x

Silver 
carp

x

x

Short Long Long Short

Gray with dark 
patches; silvery 
white underside

Silver;
sometimes with 

a green hue

Silver-white Silver Varies

Center below 
midline

Center below 
midline

Center above 
midline

Center above 
midline

Center above 
midline

Round goby

Color 

Round goby Tubenose goby Sculpins

x x

xx

x

Mottled browns, blacks, 
grays, and olives — white 

or cream underside

Mottled brown on light 
brown, olive, or tan — 

white or cream underside
Variable brown markings

Color

Walleye Yellow perch Sauger

x

x

x

x

x

Tans, grays, olive, 
and silvers with 
irregular dark 

blothces; 
white-cream 

Brown/olive with 
mottling, 

white-cream 
underside

Brownish-green 
with dark vertical 
bars, white-cream 

underside

Brown/gray with 
mottling, 

white-cream 
underside



Introduction to fish
Fish characteristics

Mouth

Eye

Caudal 

(paired)

(paired)

Keel

4 – 1



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Bighead carp
Hypophthalmichthys nobilis

INVASIVE

Juvenile

Midline; eye is below

Note: Adult bighead carp have been found in (or would have had to pass through) 
stretches of the Minnesota, Mississippi, and St. Croix Rivers in highlighted counties.



Fry (top)
Adult (middle)

Juvenile (bottom)

KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Silver carp
Hypophthalmichthys molitrix

INVASIVE

Note: Adult silver carp have been found in (or would have had to pass through) 
stretches of the Mississippi, St. Croix, and Ocheyedan Rivers in highlighted counties.



Gizzard shad
Dorosoma cepedianum

NATIVE
KEYS TO ID LOOKS SIMILAR TO WHERE TO LOOK

CURRENTLY FOUND



Mooneye
Hiodon tergisus

NATIVE
KEYS TO ID LOOKS SIMILAR TO WHERE TO LOOK

CURRENTLY FOUND



Emerald shiner
Notropis atherinoides

NATIVE
KEYS TO ID LOOKS SIMILAR TO WHERE TO LOOK

CURRENTLY FOUND



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Round goby
Neogobius melanostomus

INVASIVE



Tubenose goby
 Proterorhinus 

INVASIVE

KEYS TO ID LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Sculpins
 Cottus spp. 

NATIVE

Underside of a Slimy 
sculpin with separated 

Lateral view of a Mottled sculpin 



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND

Ruffe
Gymnocephalus cernuus

INVASIVE



KEYS TO ID

LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND 

Walleye
Sander vitreus

NATIVE

Juvenile (left)
White spot on tip of tail (right)



Sauger
Sander canadensis

NATIVE
KEYS TO ID LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND



Yellow perch (top)

Yellow perch NATIVE
KEYS TO ID LOOKS SIMILAR TO

WHERE TO LOOK

CURRENTLY FOUND



 

Glossary
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