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Outline for Today

e |ntroduction to Aquatic Plants

e Aquatic Plant Mapping
protocol

 Plant Identification




An
Underwater
Forest

Michigan trivia

e 28 pondweed species

e 10 submersed carnivorous
species

e 8 milfoil species

Photo credit: “Through the Looking Glass”



AQUATIC PLANT COMMUNITIES
A TRANSITION FROM LAND TO WATER

Littoral Zone Limnetic Zone

Aquatic Plant Types
Emergent

* Floating
e Submersed




IMPORTANCE OF AQUATIC PLANTS

 Absorb wave energy

No Submersed Plants Submersed Plants

Wave Energy

Reduced Reduced

Water Clarity

Sediment
Deposition
Increases

Sediment
Resuspension

Modified from Beudin et al. 2017



IMPORTANCE OF AQUATIC PLANTS

e Absorb wave energy

e Habitat




IMPORTANCE OF AQUATIC PLANTS

 Absorb wave energy

e Habitat

e Oxygen production




IMPORTANCE OF AQUATIC PLANTS

Absorb wave energy

Habitat

Oxygen production

Nutrient cycling




IMPORTANCE OF AQUATIC PLANTS

e Absorb wave energy

* Habitat .
e Oxygen production

e Nutrient cycling

e Algae competition

e Water quality ~




IMPORTANCE OF AQUATIC PLANTS

Absorb wave energy

Habitat

Oxygen production
Nutrient cycling
Algae competition
Water quality

Beauty




IMPORTANCE OF AQUATIC PLANTS

Absorb wave energy

Habitat

Oxygen production
Nutrient cycling
Algae competition
Water quality
Beauty

Invasion resistance




| AKE STEWARDSHIP

1. Protect native plants
Reduce disturbance &
removal

2. Enjoy them!

Snorkeling
Fishing
Etc...




COOPERATIVE LAKES MONITORING PROGRAM
TRAINING FOR

Aquatic Plant Mapping



Why map aquatic plants?

1 Plants are a beneficial
part of a lake
ecosystem

1 Excess nutrients, invasive
species, and other
disturbances can upset
their balance

1 A plant map provides a
basis for comparison,
informs management,
and reveals problems




Benefits of enrolling in the
CLMP Aquatic Plant Mapping program

Standard procedure
Hands-on training
One day of field assistance from MiCorps staff

Ongoing assistance with plant ID, field procedures,
and data reporting

Data are shared with EGLE

Baseline information for future lake management

2022 enrollment cost —=$250



Making a Plant Collection

Helps with identification when mapping
the lake

Educational tool for your community or
lake association

Can be a reference for future work



What’s growing in your lake?

Oh, no! It’s Eurasian
Woatermilfoil!



MSU Extension
WQ-55



Where to sample?

2
1 How do | starte T3

-t

Get a map!

Locate: Inlet Stream!

Boat Ramps S O
Public Beaches / Parks

Attached inlets (streams,
creeks, canals)

=
-

3

L

OO0

Quiet Bays and Coves



Example Lake < 100 acres = 15

transects
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How Many Transects?
S

Lake Size (Acres)
1 Less than 100 7 5t015

No. of Transects

= 100 to 500 7 15 to 30

-1 Over 500 = 30 to 50



Got an island? Add more transects!

‘ AT
- -y 13

9 8



What Is a transect?

How to sample a transect?
How many tosses?
How far do | throw it?

How do | dispose of the plants?



—
AQUATIC PLANT ROPE

SAMPLING RAKE

Cut the handles off of two
garden rakes and bolt the s E'E BOLT
rakes back to back with
two “C” bolts. Use a small
hose clamp between the
rake tines to prevent side
to side slipping. Drill a
hole in the remaining
wooden handle core and
twist into the hole a
moderately large eye
bolt. The rope should be
about 20 feet long. File
off any sharp edges.
Wear gloves when using
the rake to protect the

hands from cuts.

TWO “C”
BOLTS

SMALL HOSE
CLAMP



1. Pitch rake at each clock position and
drag along lake bottom.

2. Haul rake back to boat.

3. Sort collected plants.

Adapted from: Simpson, J.T. 1991. Volunteer Lake Monitoring: a methods manual. EPA
440/4-91-002.



Example Field
Recording Sheet

(p. 5T1)



Stonewort
Coontail



Aquatic Plant Density Rating

Dense

Heavy

Moderate

Sparse

Found

Species fills rake in all 4 casts

Species found, mixed with other

plants, in all 4 casts
Species found in 3 casts
Species found in 2 casts

Species found in 1 cast



Sparse
Stonewor+ X X

Coontail X X X X Heavy/
Pewnse



Sparse
Stonewort X X P

Coontail X X X X * WModerate

* Found on all rake throws but ouly in mivor amounts,



How to Show Your Data

45 field sheets not very practical
Map: Shows distribution

Table: Shows relative abundance
Do bothl!






Data Codes for Your Map

Transect 5

1-foot depth: White water lily (Sparse),
Stonewort (Found)

4-foot depth: Stonewort (Found), Large-leaf
pondweed (Sparse), Coontail (Sparse)

8-foot depth: Wild celery (Sparse), Native
milfoil (Moderate), Illinois pondweed
(Sparse)

Becomes...

5/ 1ft: 12S, 20F
Aft: 20F, 30S, 41S
8ft: 34S, 40M, 46S






Mapping Options: By Hand



Google maps |

Find businesses, addresses and places of interest.

Mapping Options: Google Maps

|v [ Search Maps ] Show zearch options

Get Directions My Maps

By Julie - 2 Collaborators
Rate this map - Write 8 comment

909000000900 DD

Log cabin dock
4823240/ 0541753 CLPW (lots) June 25

Green Point Bayou
4823479/ 0542093 EWMF June 25, CLPW July 3 &

Public Beach
4823051/ 0540658 EWMF & CLPW June 25. EWN

East Lagoon Inlet
M43.33.791 W086.25.133 CLPW abundant July 3

East End Marsh
43.33.761/ 86.28.069 CLPW {lots) July 3

Southeast end marsh
43.33.723 /86 28.077 CLPW abundant July 3

Public Boat Access

Bauers Dock
4822942 7 0542070 CLPW July 16

Airplane Dock
4822883 7 0541821 CLPW July 16; Aug. 13 M43 .33

Larmores Bay
4822778 / 0541608 CLPW & EWMF July 16: Aug.

Point of Excess east side
4823343/ 0542232 CLPW & EWMF July 19

Merrywood
4822736/ 0541147 CLPW July 21; Aug. 13 MN43.33.

Rebinwood
4823019/ 0540660 EWMF abundant Aug. 13

Report a problem

EYRSS [M View in Google Earth (& Print [ Send &= Link
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Mapping Options: Google Earth



Example Data
Table

(p. 58)



Example Data
Sheet
Calculation

(p. 57)

19

19



4
20

20 Waterweed

Coontall

Stonewort

20
25

11
0.9



Plant Identification Photography

Required Photographs:

At minimum, one representative
photo of each invasive species
found in your lake

Label photos

Make sure the photos are clear

***Need to show identifying
characters®***

Great for ID verification and
documentation




Use photography card
N

Volunteer photos:
(Left) Lotus & Maceday Lake in Oakland Co.
(Top) Bristol Lake in Barry Co.




No ruler2 A hand will do!
B




Submitting Your Data

Make copies of your data for your records.

Enter your data into the online MiCorps Data
Exchange (www.micorps.net) by October 31.
Send complete report to MiCorps

Completed report and map

Any photographs



Available Resources
B



PDF at www.MiCorps.net

Additional copies available
for $10 through the
MSU Extension Bookstore

hitp://shop.msu.edu



University of Wisconsin-
Extension Lakes or Amazon

$29.95

www.uwsp.edu/uwexlakes




University of Wisconsin-
Extension Lakes or Amazon

$45.00

www.uwsp.edu/uwexlakes




MSU Extension
WQ-55



Page 13

Plants that float on or grow above the water surface.

Part (See page 14.) Free-floating Plants — Plant floats free in the water; not attached to the lake bottom
One in any way. Plants small, less than %inch in size. (See figures on page 15.)
Part (See page 16.) Plants with Leaves that Extend Above the Water — Plant with leaves that extendout
Two of the water. (See figures on pages |7 and 18.)
Part (See page 19.) Plants with Floating Leaves — Plant with a small or large leaf that floats on the surface
Three of the water. (See figures on page 20.)
Plants growing entirely below the surface of thewater.

Possible exception isa small flower/seed stem that extends a short distance out of the water.
Part (See page 21.) Plants with Leaves Thread- or Needle-like — Submerged leaves thread- or needle-
Four like. (See figures on page 22.)
Part (See page 23.) Plants with Long, Ribbon-like Leaves — Submerged leaves long and ribbon-like—
Five about |0 times longer than wide. (See figures on page 24.)
Part (See page 25.) Plants with Complex and Finely Divided Leaves — Submerged leaves complex and
Six finely divided. (See figures on pages 26 and 27.)
Part (See page 28) Plants with Oval, Oblong or Lanceolate Leaves — Submerged leaves oval,oblong
Seven or lanceolate, as small as /zinch oras long as 8 inches. (See figures on pages 30 and 31.)







Plants that float on or grow above the water surface.

Part (See page 14.) Free-floating Plants — Plant floats free in the water; not attached to the lake bottom
One in any way. Plants small, less than Yinch in size. (See figures on page 15.)
Part (See page 16.) Plants with Leaves that Extend Above the Water — Plant with leaves that extendout
Two of the water. (See figures on pages [ 7 and [8.)
Part (See page 19.) Plants with Floating Leaves — Plant with a small or large leaf that floats on the surface
Three of the water. (See figures on page 20.)
Plants growing entirely below the surface of the water.

Possible exception isa small flower/seed stem that extends a short distance out of the water.
Part (See page 21.) Plants with Leaves Thread- or Needle-like — Submerged leaves thread- or needle-
Four like. (See figures on page 22.)
Part (See page 23.) Plants with Long, Ribbon-like Leaves — Submerged leaves long and ribbon-like —
Five about |0 times longer than wide. (See figures on page 24.)
Part (See page 25.) Plants with Complex and Finely Divided Leaves — Submerged leaves complex and
Six finely divided. (See figures on pages 26 and 27.)
Part (See page 28.) Plants with Oval, Oblong or Lanceolate Leaves — Submerged leaves oval, oblong
Seven or lanceolate, as small as /2inch oras long as 8 inches. (See figures on pages 30 and 31.)




Part Five

Plants with Long, Ribbon-like Leaves

Choose one of the following:

# I Al leaves arising from base of plant (Fig. 3.3land Plate 2).
Vallisneria americana (wildcelery).........ooooii i see Portrait34
Leaves arising from a stem (Figs. 3.32,3.34and3.35)... ... go to #2

Choose one of the following:

# 2 Stem flat (Figs. 3.32 and 3.33 and Plate 2). Potamogeton zosteriformis
(flat-stemmed pondweed).. .. ..ot e see Portrait 33
SEEM rOUNd . Lt e e s go to #3

Choose one of the following:
Leaves extending in nearly opposite directions in a single plane so
# 3 that the entire plant appears somewhat flat, forming the shape of a hand fan
aor fern plant, particularly as seen inthe water (Fig. 3.34and Plate 2).
Potamogeton robbinsii (fernpondweed) .. ..o see Portrait 22

Leaves of plant notarranged ina pattern to form the shape of a hand fan
or fern plantbut scattered along the stem (Fig. 3.35 and Figs. 3.52 and 3.53
in Part Seven of the key,"Plants with Oval, Oblong or Lanceolate Leaves”)................. go to #4

# 4 Choose one of the following:

Leaves short, less than 4 inches long, and leaf margins finely toothed
(see Figs. 3.52 and 3.53 and Plate 3). Potamogeton crispus (curly-leaf pondweed)....see Portrait 51

Leaves long and flexible and leaf margins not finely toothed (Fig. 3.35and Plate 2).
Heteranthera dubia (water star grass) (also known as Zosterella dubia) . ........... see Portrait 35

Page 23






Field visits for first-time lakes
B



Questions?







General Plant Identification

University of Minnesota Extension



Flowers are rarely used

Elodea spp. Kocic et al. 2014



AQUATIC PLANT ANATOMY —

LEAF TYPE

e Simple

P. Skawinski

* Finely Divided
(compound)

Leaf

Leaf _

University of M

Leaflet

inneso ta Extension



Finely Divided Leaves

Bladders
Forked

Feather-like
or
Christmas Tree like Branched (forked multiple times)

P. Skawinski



Finely Divided Leaves
Counting branches/forks

Forks once

N\

P. Skawinski

Forking three times

Coontails:
Ceratophyllum demersum
Ceratophyllum echinatum



Aquatic Plant Anatomy —

Leat Margin

P. Skawinski

University of Minnesota Extension

P. Skawinski




Aqguatic Plant Anhatomy —
Leaf Arrangement

University of Minnesota Extension



Aqguatic Plant Anatomy —
Leaf Attachment

Clasping Stalked/petiolate

Petiole

/

Sessile

P. Skawinski



Counting Veins



Other Features
Apex

Midvein

P. Skawinski



Leaf Blades

Flat-stem Water Stargrass Water Celery Arrowhead Burreed Pickerelweed Grass
Pondweed {=Mud Plantain) {Vallisneria (Sagittaria sp.) (Sparganium sp.)  (Pontederia cordata)  (ex, Wild Ricz)
{Potamogeton (Heteranthera dubia = americana) oAy

zosleriformis) Zosterella dubiz)

% i-Lip:,:njr 2000
.-:.HI'J Fvl"'m rﬂi{ﬂ“




Leaf Blades

Water Celery - Vallisneria americana



Other Features

Rhizomes and Roots



Other Features

Turions and Winterbuds

Fred Farkas



Other Structures

e Bulbil
eBract
eTuber

Hydrilla




General Identification Tips

Tips

* |dentify fresh specimens

 Refrigerate if you need to hold for
longer

e Collect entire plant (flowers
and seeds if present)

e Be aware of plasticity

Ask the following questions:
1. What plant community did the

specimen come from?
2. What is the leaf arrangement?
3. Simple or finely divided leaf?






Qrgent (e.g. Cattail)

* Free-floating (e.g. Star Duckweed)

* Floating leaf plants (e.g. Water Shield)

e Submersed (e.g. Whitestem Pondweed)







Quick Aguatic Plant ID

 Emergent (e.g. Cattail)

* Free-floating (e.g. Star Duckweed)

* Floating leaf plants (e.g. Water Shield)

e Submersed (e.g. Whitestem Pondweed)




Free Floating

Ask yourself:
s it smaller than my hand and does it have roots?

 Free-floating plants bigger than your hand likely indicate it is an
invasive species (somewhat rare)

* Knowing if there are roots and how many will help distinguish among
native species



Free Floating
Duckweeds

(Lemna and Spirodela)

Smaller than your hand

One root per leaf = Lemna

Multiple roots per leaf = Spirodela
polyrhiza, Large duckweed



Free Floating — No Roots
Watermeal (Wolffia)

 Very tiny, no root, and feels like cornmeal
e Smallest flowering plant in the world - 3 species in Ml



Free Floating
European frog-bit

e Bigger than your hand

* Free-floating rosette, roots
hang below

« Small, heart-shaped leaves (2-
3)




EUROPEAN FROG-BIT IDENTIFICATION

Narrow-leaf cattail

N
European Frog-bit /

/

White Water Lily

Michigan Department of Natural Resources Wildlife Division



Quick Aguatic Plant ID

 Emergent (e.g. Cattail)

* Free-floating (e.g. Star Duckweed)

* Floating leaf plants (e.g. Water Shield)

e Submersed (e.g. Whitestem Pondweed)




Rooted floating

Rooted:

e \Water lilies
* White and Yellow

e \Water shield
* Floating-leaf pondweed
e \Water smartweed

e | otus






Rooted Floating
Yellow lily pad, White waterlily

Yellow (Bull) Lily (Nuphar variegata) White Water Lily (Nymphaea odorata)

Note: Shape of leaf and rounded versus sharp lobes



Bull Lily (Nuphar variegata)




Yellow Waterlily
(Nuphar advena)



A dead octopus!
aka Nuphar variegata rhizome






Rooted Floating
Watershield aka Snot Bonnet (Brasenia schreberi)

Shaped like a football or shield

Petiole attaches in center of leaf

Leaf does not have a sinus

Leaf underside and petiole covered in snot



Rooted Floating
Pondweeds (Potamogeton)

Potamogeton natans — Floating-leaf pondweed
Many Potamogeton species have floating leaves, but not all the time



Quick Aguatic Plant ID

 Emergent (e.g. Cattail)

* Free-floating (e.g. Star Duckweed)

* Floating leaf plants (e.g. Water Shield)

* Submersed (e.g. Whitestem Pondwee







Submersed Plants

Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

* Plants with simple leaves
- Basal leaf arrangement

* Plants with finely divided leaves




Simple Leaves - Alternate with Midvein

Pondweeds
(Potamogeton spp.)

28 Species in Michigan!

| Broad leaf Narrow leaf/ thread-like
(Illinois Pondweed) (Small Pondweed)

P. Skawinski



Other Pondweed Features

Nodal Glands

1234567

Seeds

Stipule

\

P. Skawinski



Example: Large-leaf Pondweed



Simple leaves, alternative, without midvein

L eaf detall

No midvein

—_—

Water star-grass
(Heteranthera dubia)



Simple Leaves- Whorled

Waterweed
(£/odea canadensis) ®

Invasive look-alike
(Hydrilla verticillata)




Simple “Leaves”, whorled
Stoneworts (Characeae)

Macroalgae

Simple (Chara) or divided
branchlets (Nitella)

One prominent invasive —
Starry Stonewort

“It was grayish-green,
coated with lime, and
smelled like a skunk.”



Simple Leaves- Whorled

Musk Grasses: Characeae
® Starry Stonewort Chara

R. Vanderhoff

P. Skawinski



Starry stonewort (Nitellopsis obtusa)

 Tiny star-shaped, tan or white bulbils
produced on rhizoids (clear filaments)

* Long, uneven length branchlets
e Smooth stem
* Brittle

P. Skawinski

B. Grabilll




Submersed Plants

* Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

* Plants with simple leaves
- Basal leaf arrangement

* Plants with finely divided leaves




Simple Leaves- Basal (aka rosette)

Water Celery Quillwort (/soetes spp.)
(Vallisneria americana) Pipewort ( £riocaulon spp.)

Tight parallel cells along midvein




Entire Leaves, Basal, ribbon-like
Water celery (Vallisneria americana)



Submersed Plants

* Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

* Plants with simple leaves
- Basal leaf arrangement

Qnts with finely divided I@




ﬂ) / Finely Divided Leaves

"

Key Characters S
e Feathery or branched
leaves %

e Leaf arrangement
* Bladders present?




Finely Divided- Forked Leaves

im
common** (Ceratophyllum demersum)




Coontail
(Ceratophyllum)

Forked leaves; no midrib
One of several other
types of submersed

plants with finely-divided

leaves



Finely Divided- Feathered Leaves

8 Species in Michigan! Water-milfoil
(Myriophyllum spp.)

®

“The feathery stems of northern watermilfoil rose
from the soft bottom like spires on a gothic cathedral”



MILFOIL ID TIPS

Leaf arrangement
Leaflet number
Stem color

Bracts

Habit




Finely Divided- Branched, Alternate

Alternate Alternate with bladders
Buttercup Bladderworts
(Ranunculus longirostris ) (Utricularia spp.)




Common bladderwort  Purple bladderwort
(U. macrorhiza) (U. purpurea)



Finely Divided- Branched, Opposite

Opposite, |
but looks whorled Opposite
Water marigold Fanwort

(Bidens beckii) (Cabomba caroliniana)

®




ESTABLISHED AQUATIC INVASIVE PLANTS IN MICHIGAN

Eurasian milfoll Curly-leaf pondweed Starry stonewort
Myriophyllum spicatum Potamogeton crispus Nitellopsis obtusa




EURASIAN WATERMILFOIL
MYRIOPHYLLUM SPICATUM

Trivia:

Originally from Europe
First described by Carlos Linnaeus in 1753
Reproduces readily by fragmentation

Has difficulty invading lakes with well
developed.native plants

Key Characters:

Feather-like leaves

Leaves with 12 — 21 pairs
of leaflets

Leaves limp out of water

Pinkish stem



CURLY-LEAF PONDWEED
POTAMOGETON CRISPUS

Key Characters:

Simple leaves

Obvious midvein

Alternate leaf arrangement

Serrated leaf margin

Trivia:
 Native to Eurasia, Africa, and Australia

e First discovered in North America in 1880

P. Skawinski




STARRY STONEWORT

* Tiny star-shaped, tan or white bulbils
produced on rhizoids (clear filaments)

e Long, uneven length branchlets
e Smooth stem
* Brittle

B. Grabill

P. Skawinski



Scott Brown






Photo credit: “Through the Looking Glass”

An
Underwater
Forest

“In the end, we will only conserve
what we love... we will love only
what we understand... we will
understand only what we are

taught”
Chinese Philosopher, Lao-Tsu



Questions?
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