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Outline for Today

* 9:00-10:00
— Agquatic Plant Identification: the basics
e 10:00-10:30
— Practice!
e 10:30-11:00
— Break
* 11:00-11:30
— Invasive species & CLMP overview
* 11:30—Noon

— More practice & plant pressing
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Plant Identification - Plant Communities
: : Y o ol m
ey
LITTORAL ZONE e LIMNETIC ZONE {OPEN WATER}
TERRESTRIAL EMERGED
PLANTS | “piaNTS
FLOATING
PLANTS
EUPHOTIC
ZONE
Submersed Aquatic Plants:
Plants that can live completely surrounded
by water for the entire growing season
4
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Underwater
Forest

Michigan trivia

* 28 pondweed species

* 10 submersed carnivorous
species

* 8 milfoil species
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1. Protect native plants
«  Reduce disturbance &
removal
- Avoid seawalls
2. Enjoy them!
«  Snorkeling
- Fishing

General Plant Identification

Simple Leaf Tip

Blade Margin

Lateral
Vein

Leafstalk (Petiole)
—Bud

———— e

Stipules

University of Minnesota Extension
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AQUATIC PLANT ANATOMY —
| EAF TYPE

) e

!
P. Skawinski

Leaflet

b

* Finely Divided
(compound)

Leaf _|

M. Smith

University of Minnesota Extension

Finely Divided Leaves

Forked

Feather-like

or
Christmas Tree like Branched (forked multiple times)

P. Skawinski
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Aquatic Plant Anatomy —
Leaf Margin

Smooth

University of Minnesota Extension

11
Aquatic Plant Anatomy —
Leaf Arrangement
Alternate H Opposite l%
Whorled ! r Basa%
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Aquatic Plant Anatomy —
Leaf Attachment

Clasping Stalked/petiolate

7
%

P. Skawinski
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Counting Veins
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Other Features
Apex

Midvein \

Other Features

P. Skawinski
15

Rhizomes and Roots

16
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Aquatic Plant Identification Tips

Tips
* |dentify fresh specimens

* Collect entire plant (flowers
and seeds if present)

* Be aware of plasticity

Ask the following questions:

1. What plant community did the
specimen come from?

2. What s the leaf arrangement?

3. Simple or finely divided leaf?

17

Quick Aquatic Plant ID

* Emergent (e.g. Cattail)

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

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

* Submersed (e.g. Whitestem Pondwee

18
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Submersed Plants

Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

* Plants with simple leaves

- Basal leaf arrangement

* Plants with finely divided leaves

19

Simple Leaves - Alternate with Midvein

Pondweeds
(Potamogeton spp.)

Broad leaf Narrow leaf/ thread-like
(Whitestem Pondweed) (Fries Pondweed)

28 Species in Michigan!

20
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Other Pondweed Features

P. Skawinski
21

Simple Leaves-
Alternate, without Midvein

Water Stargrass
(Zosterella dubia)

P. Skawinski

22

11
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Simple Leaves- Opposite/Whorled

Horned Pondweed
(Zannichellia palustris)

7 Z
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Simple Leaves- Whorled

Waterweed
(Elodea canadensis) @

Invasive look-alike
(Hydrilla verticillata)

NN
ad
\‘r' 74 «
LW
% ’
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Simple Leaves- Whorled

Musk Grasses: Characeae
@ Starry Stonewort Chara

P. Skawinski

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

25

Submersed Plants

* Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

Plants with simple leaves
- Basal leaf arrangement

* Plants with finely divided leaves

26
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Simple Leaves- Basal (aka rosette)

Water Celery Quillwort (Isoetes spp.)
(Vallisneria americana) Pipewort (Eriocaulon spp.)

Tight parallel cells along midvein

27

Submersed Plants

* Plants with simple leaves

- Opposite, whorled, or
alternate leaf arrangement

* Plants with simple leaves
- Basal leaf arrangement

* Plants with finely divided leaves

28

14
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Finely Divided Leaves

=

Forked

Feather-like
or
Christmas Tree like Branched (forked multiple times)
P. Skawinski
29
Finely Divided- Feathered Leaves
Water-milfoil
(Myriophyllum spp.)
3-5 feathery leaves
arranged in whorls
(circles) off stems
each leaf with 12-21
leaflet pairs
“The feathery stems of northern watermilfoil rose
from the soft bottom like spires on a gothic cathedral”
30
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Finely Divided- Forked Leaves

Coontail
(Ceratophyllum demersum)

31

Finely Divided- Branched, Alternate

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

32

16



MiCorps: Aquatic Plant Identification 4/29/2019

Finely Divided- Branched, Opposite

Opposite, .
but looks whorled Opposite
Water marigold Fanwort

(Bidens beckii ) (Cabomba caroliniana)

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

17
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35

36

MICHICAN STATE

|\HN\|&N

Available Resources

A Citizen's Guide
for the Identification, Mapping and

Management of the Common Rooted
Agquatic Plants of Michigan Lakes

MSU Extension
WQ-55

4/29/2019
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Ulnvugh the .Eooking Glass..

A Field Guide to

Available through University of 3
Wisconsin-Extension Lakes
Program or Amazon

$29.95

www.uwsp.edu/uwexlakes

37

Aquatic Plants of the
Upper Midwest

A-photographicficldguide
to-our-underwaterforests

Available through University of T Eiion T@
Wisconsin-Extension Lakes z - s
Program or Amazon

$48.00

www.uwsp.edu/uwexlakes

g | Paul M. Skawinski

38
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39

40

PDF at www.MiCorps.net
Additional copies available

for $10 through the
MSU Extension Bookstore

http://shop.msu.edu

Extension Bulletin E-3189 + New + April 2013

MICHIGAN STATE

UNIVERSITY EXtenSIon

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 2inch 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 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- orneedle-
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 10 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 Jinch oras long as 8 inches. (See figures on pages 30 and 31.)

4/29/2019
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41
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 [5.)
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 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- orneedle-
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 smallas /inch oras long as 8 inches. (See figures on pages 30 and 31.)
42

4/29/2019
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#2

#3

Five

ke Leaves

Part

Plants w Lon

Choose one of the following:
All leaves arising from base of plant (Fig. 3.31and Plate 2).

Vallisneria americana (wild celery) ..see Portrait 34

Leaves arising from a stem (Figs. 3.32. 3.34and 3.35).. ...go to #2

Choose one of the following:
Stem flat (Figs. 3.32 and 3.33 and Plate 2). Potamogeton zosterfformis

(flat-stemmed pondweed). . ..see Portrait33

Stem round.... .go to #3

Choose one of the following:
Leaves extending in nearly opposite directions in a single plane so
that the entire plant appears somewhat flat, forming the shape of a hand fan

or fern plant, particularly as seen inthe water (Fig. 3.34and Plate 2).

Potamogeton robbinsii (fern pondweed) ... .......oooiiiiii i see Portrait 22
Leaves of plantnotarranged ina pattern to form the shape of a hand fan

or fern plant but 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

43

#1

Choose one of the following:

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

Leaves long and flexible and leaf margins not finely toothed (Fig. 3.35 and Plate 2).
Heteranthera dubia (water star grass) (also known as Zosterella dubla) . .. ... see Portrait35

Page 23

Plants with Long, Ribbon-like Leaves

Choose one of the following:

All leaves arising from base of plant (Fig. 3.3 land Plate 2).
Vallisneria americana (wildcelery).......o.oviiiiiiiiiiiiiiiiii i, see Portrait 34

Leaves arising from a stem (Figs. 3.32,3.34and3.35)..... ... go to #2

#2

Choose one of the following:

Stem flat (Figs. 3.32 and 3.33 and Plate 2). Potamogeton zosteriformis
(flat-stemmed pondweed).. .. .. vu v iu e e see Portrait33

STEM FOUNG L ..o e go to #3

#3

Choose one of the following:
Leaves extending in nearly opposite directions in a single plane so

that the entire plant appears somewhat flat, forming the shape of a hand fan

or fern plant, particularly as seen inthe water (Fig. 3.34and Plate 2).

Potamageton robbinsii (fern pondweed).. ... see Portrait 22

Leaves of plant notarranged ina pattern to form the shape ofa hand fan
or fern plant but scattered along the stem (Fig. 3.35and Figs. 3.52 and 3.53

in Part Seven of the key,“Plants with Oval, Oblong or Lanceolate Leaves"). ..go to #4

#4

44

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 Portrait35

4/29/2019
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- Practice with Plants!

45

- Invasive Plants

46

23
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ESTABLISHED AQUATIC INVASIVE
PLANTS IN MICHIGAN

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

?/\, N\IChIgOﬂ Clean | Cooperative Lakes
/ Water Corps wmtoring Program

Modified from MiCorps Exotic Aquatic Plant Watch

47

EURASIAN WATERMILFOIL
MYRIOPHYLLUM SPICATUM

Key Characters:

Feather-like leaves

Leaves with 12 — 21 pairs
of leaflets

Leaves limp out of water

Pinkish stem

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

e Has difficulty invading lakes with well
AIIisodeyﬁlgmwgbﬁomﬁnﬁﬁgwood.org

48

24
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CURLY-LEAF PONDWEED
POTAMOGETON CRISPUS

Key Characters:

- Simple leaves
Obvious midvein
Alternate leaf arrangement

Serrated leaf margin

@ Trivia:
* Native to Eurasia, Africa, and Australia

* First discovered in North America in 1880

L

Leslie J. Mehrhoff,
Unlversny of Connecticut, Bugwood.org

S,T‘ARRY STONEWORT

—< 74/°/Tiny star-shaped, tan or white
bulbils produced on rhizoids
(clear filaments)

Long, uneven length

\bra nchlets

* Smooth stem
* Brittle

P. Skawinski

50
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Scott Brown

51

STARRY LOOK-A-LIKE: NATIVE MUSKGRASS (CHARA)

* Macroalgae

No star bulbils

“Smells skunky”
Shorter ‘branching’
(i.e. reach) of the plant
compared to Starry
Rough feel

No-Smell? Then it

might be Starry!

A. Dow

52

26
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STARRY LOOK-A-LIKE:

53

4/29/2019

NATIVE NITELLA

Macroalgae
No star bulbils
Even branching
Shorter ‘branching’ O\
(i.e. reach) of the R
plant compared to \ ~
Starry

Nitella mucronata

EUROPEAN FROG-BIT

Key Characteristics:

shaped leaves

shallow water

54

e Small (0.5-2.25 inches) round/heart

o White flower with three petals

e Free floating rosette (can be rooted in

27
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56

gan Department of Natural Re

Aquatic Invaders!

HYDRILLA WATER CHESTNUT

Green, foating leaves with
darplyserated edges
Sl white A petled Bess

Leaves are whoried in
aroupsef 4§
Leaves areroogh and have

visible sav-looThed marging

BRAZILIAN ELODEA EUROPEAN FROGBIT

Leathery hese-shaped leaves
Free-floating
N Leatsts 2%in.xios

Gemetally 4 keaves per whorl
Submerged

Leavesare 16 n.bong, swoet-
shaped, shargly serrated
wdges,brght green

Leaves may be emergent

or submerged

Reanded, diny green leaves
with spongy stalks

Lavendes fowers with
central yellow fleck

Tree-foating

Spikes of s feathery eaves
aowinwhorts of 4

Beight green upper stem
emerges up o foot

above water

ree-fating - forms aroselte
ofleaves tht resembles an
open head of bethuce

Fuzzy light green leaves with
Tong feathery oots

2. Resemblesa four leaf dover

Leaves are smooth and an
2 be floating, submesged,
ol emergent

Flaweers are beight yelow
wiih § petals

Leaves are 2-6in. acwss.
with scalloped edges

Leafsizeupto 1in.acruss

For more information and to report sight

4/29/2019
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MAJOR THREAT:

ERTICILLATA

R ¥

-.' %
y Robert Vidéki, Doronicun‘ugw&ﬁd.org
3 : \ 25 5 T*“- 3 - )
y L

e o

Hydrilla (exotic)  Elodea (native)

Three leaves at each
node.

Four or more leaves
at each node.

Leaves margins not
clearly toothed and
no spines on mid
vein.

Leaves margins
clearly toothed and
spines on mid vein.

58
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Key Characters:
Leaf Arrangement: basal rosette, free-floating

Leaf stem/ petiole: Inflated petiole

Flower: 6 blue-violet petals. Top petal has a yellow
blotch. Fade with age

Occurrences: SE Michigan

59

WATER LETTUCE (Pistia stratiotes)

Key Characters:
Leaf Arrangement: basal rosette, free-floating
Leaf Characteristics: grayish-green, fleshy, spongy

near their base. Covered in dense tiny hairs
Parallel veins
Occurrences: SE Michigan

60

30
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WATER LETTUCE INVASION
IN SE MICHIGAN

61

Tem 2

| BUIYD .21-S0vH .
Angela DePalma-Dow, MDNR-Wildlife Division n l R Q
62

09.22.2015

4/29/2019
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PARROT FEATHER (Myriophyllum aquaticum)

Key Characters
Bright green feather-like leaves extend
above water surface

Occurrences: Southern Michigan

|rmitfoil (Myriophyllum aquaticum) 2014

7 sl

1
g i

nm;

63
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Yellow floating-heart — Nymphoides pelata

Yellow floating- heart (Nymphoides peltata)

’ e
. w‘ 1% p ’ =~
N 2

Five petals, yellow
| flowers; 3-4 cm

Distinctly fringed
petal margins

Heart shaped leaves !!

Shallowly scalloped,
with dense tmy hairs

p 4""‘?«

Long branched stolons (stems) from rhizomes
rooted in bottom (to depth of 1 meter)

COOPERATIVE LAKES MONITORING PROGRAM
TRAINING FOR

Michigan Clean
Water Corps|

4/29/2019
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Why map aquatic plants?
[

MiCorps Factsheet 01 Plants are a beneficial
Aqueic Plant dentiicaton & Mapping part of a lake
e ecosystem

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

o1 A plant map provides a
basis for comparison,
informs management,
and reveals problems

67

Benefits of enrolling in the CLMP Aquatic Plant

|dentification and Mapping program
[

0 Standard procedure
o Hands-on training
o1 One day of field assistance from MiCorps staff

o1 Ongoing assistance with plant ID, field procedures,
and data reporting

o1 Data are shared with EGLE
o1 Baseline information for future lake management
o1 2019 enrollment cost =$250

68

4/29/2019
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Making a Plant Collection
I I ———

71 Helps with identification when mapping
the lake

71 Educational tool for your community or
lake association

1Can be a reference for future work

69

What’s growing in your lake?

Oh, no! It’s Eurasian
Milfoill

70
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