Coastal Natural Communities at
Risk: and Invasive Plants
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Michigan Natural Features Inventory

Maintains the most comprehensive database
on Michigan’s vulnerable elements of biodiversity

GIS based database:
~ 18,000 element occurrences (EO’s)

= endangered, threatened, special concern spp.
= high quality natural communities

420 plants

+-%" 1302 animals

77 natural communities




Deliver highest quality information that
contributes to conservation biodiversity,
focusing on the diversity of ecosystems native
to Michigan & vulnerable species.

> Ecology > GIS Program
> Botany > Conservation Education
» Zoology > Conservation Planning

Our work is grant funded. We have 17 full time
staff and seasonal staff as grants allow.

www.msue.msu.edu/mnfi



Freshwater Mussels
of Mliichigan
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Vegetation Class
[ ASPEN-BIRCH FOREST
[C_] BEECH-SUGAR MAPLE FOREST
[__| BEECH-SUGAR MAPLE-HEMLOCK FOREST
I BLACK ASH SWAMP
BLACK OAK BARREN
EDAR SWAMP

[_] EXPOSED BEDROCK

] GRASSLAND
(5] HEMLOCK-WHITE PINE FOREST
[ HEMLOCK-YELLOW BIRCH FOREST

] JACK PINE-RED PINE FOREST
[E] LAKE/RIVER
[ MIXED CONIFER SWAMP
[ MIXED HARDWOOD SWAMP
[__] MIXED OAK FOREST
[__] MIXED OAK SAVANNA
[ MIXED PINE-OAK FOREST
[__] MUSKEG/BOG
[_] OAK-HICKORY FOREST
[] OAK/PINE BARRENS
[__| PINE BARRENS
[C_] SAND DUNE
[_| SHRUB SWAMP/EMERGENT MARSH
[E] SPRUCE-FIR-CEDAR FOREST
[__] SUGAR MAPLE-BASSWOOD FOREST
[ ] SUGAR MAPLE-HEMLOCK FOREST
[] SUGAR MAPLE-YELLOW BIRCH FOREST
[_] WET PRAIRIE
[] WHITE PINE-MIXED HARDWOOD FOREST
[ WHITE PINE-RED PINE FOREST
[ WHITE PINE-WHITE OAK FOREST




Precambrian bedroék
Topography!
Cooler continental climate

northern hardwoods
w/hemlock, bedrock
lakeshores and cliffs

Natural Communities:
Geography
Physiography
Hydrology
Soils
Natural processes

(incl. disturbances)
Vegetation

*Climate is primary driver
& changes are brewing...

cooler

limestone bedrock; flat, warmer

alvar, bedrock lakeshores, fens,
muskeg, bogs, swamp forests, rich

conifer swamps

rich conifer
swamp, fens
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oak-pine barrens
pine forests

k 30

« beech maple forests
" oak hickory forests
» Savannas, prairies




Natural Communities

Assemblage of interacting plants,
animals, and other organisms repeatedly
occurring across the landscape under
similar environmental conditions;
predominantly structured by natural
processes.







Natural Communities

Protecting natural communities is a
coarse filter approach for capturing a
range of biodiversity representative of
Michigan’s native ecosystems

Joshua G. Cohen, Mike A. Kost, Bradford S.
Slaughter, Dennis A. Albert. 2014

~ Contact Sue Ridge: 517-284-6211
ridges@michigan.gov



mailto:ridges@michigan.gov

Naturall Community’ Classification

Palustrine Palustrine/terrestrial
= Marsh (9) » \Woeoded dune and
s« Wet prairie (5) swalei(1)

Primary.
s Bog|(2) « Dunes (2)
u Shrubiwetland (S) s Sand/cobble shore (4)
u Forested wetland (8) « Bedrock lakeshore (4)
errestrial = Bedrock grassland (1)
= Prairie (5) s Bedrock glade(4)
= Savanna (6) s Lakeshore cliffi/bIufii(5)
s Forest (7) = Inland cliff(4)

Subterranean Sink
/7 natural communities « Karst (2)



Global & State Ranks:

State Ranks Global Ranks
S1: most: critically: imperiled inf state G1
S2:
S3: vulnerable
S4
S5: most secure in the state G5

*We also assign quality ranks to each occurrence.

NatureServe - National database



Natural Community
__Occurrences

Coastal Zone:

= surveys well funded

= 59 natural community
types occur here

= 29 occur primarily in
coastal zone

= >25% percent of EO’s
occur here

= 81 species of greatest
conservation need
identified in WAP



Palustrine — Open Wetlands

Marsh

= Submergent marsh' — S4, GU

= Emergent marsh - S4, GU

x Great llakes mansn=1Ss), G2

= Inlandsalt marsh — S1, Gl

= Coastal Plain marshi—S2, S2

» Intermittent wetland — S3, S3

= Northern wet meadow — S4, G4G5
» Southern wet meadow, — S35, G4?
s nterdinalWetlanea="S2  E2?



Palustrine Open Wetlands

Wet Prairie

= Wet prairie — S2, G5

u Wet-mesic prairie — S2, G2

s« \Wet-mesic sand prairie — S2, G2G3
1 Lz<enlElln) wWet orellfle = S92, G2

1 Lz<aolelln Wetarlesie orellfle = S2, G
[én

« Poor fen — S3, G3

« Patterned fen — S2, GU

= Northern fen — S3, G3

= Prairie fen — S3, S3

x Coastalifien—S2, GilG2
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SpEecies-rich prairie grassiand
on seasonally’ Wet ground of:
glacial lakeplains

Sands, sandy: leams;, silty. clays
ofiten; ever: a  clay layer

Seasonal fleeding, cyclic
changes inl Great [Lakes Water
levels; beaver flooding, and fire

I:l Infrequent or likehy infreguent

I:l Absentor likelysbsant




Majority converted to
agriculture following
European settlement

< 1% remaining today






Coastal Fen

Seddge and rush-dominated

Alkaline organic sojls & marlin
protected areas (calcium
carbonate)

Grade tormoederately alkaline
glacialttillsrandrlacustrine
sediments lakeward

Community range
- Prewalentor likehy prevalent

Frequently: wnere groundwater [ msqsntor ey msecuen

I:l Absent or likelyabsent

Seepade percolates; firom either
Calcareous uplands or joints in the
underlying limestone bedrock.













Hine's Emerald Dragonftly
(Somatachlora hineana)

* Endangered (state & federal)
e S1,G1

e 48 occurrences in world

* Only 16 in Michigan

Illinois (9), Wisconsin | A
(20), Missouri (3) y %
Alabama - extirpated
Ohio - extirpated
Illinois - extirpated




Great Lakes Marsh

Herbaceous wetland on GL
SNOrEs and major connecting
HIVErS
deep marsh-submerged’ plants
emerdent:marsh
sedge-dominated Wet meadow.
InUndated by storms
Strongly influenced by, Water
level fluctuations

Community range

- Prz wlent or likely prevalent

|:| InFequent or likehy infraguent
|:| Absant or likely absant
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(C) 2010 by Diane Peirce



Merlin (ralco columbarius) Least Bittern (ixobrychus exilis)

State threatened State Threatened Photeiby Michael Sanders
S1S2; G5 2 G5



Interdunal Wetland

RUSH, sedge, and shrub-deminated

Depressions Within open dunes or
petween beach ridges along the
Great Lakes

Saturated sands; sometime thin
muck on tep

Marl can form and oVer time
wetland may: become al fen

Fluctuating water table seasonally
and yearly in synchrony with lake
level changes




nterdunal Wetland
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Natural Community: Vulnerability
Assessment

llee, Yu Man, M.A. Kest;, J.G. Cohen, E. H. Schools.
2012, Climate Change Vulnerability Assessment:
and Adaptation: Strategies for Natural'Communities
In-Michigan, Fecusing on the Coastall Zone.

Funded by DE@ - Michigani Coastall Management Program

FirSt attempt to) leok at natural'community: vulnerability in
Michigan.
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EXIsting Stressors

Fragmentation

= % natural land cover:

x Read density,
Anthropedenic barriers
for terrestrial Species

u Road density.
Anthropedenic barriers
for aguatic SpPECIES

= Dams

= Stream-road
Intersections

\Water withdrawal

= Non-ag groundwater
withdrawal

= Percentiag land cover
Point seurce pollution
INOR-POINE SEUKCE
pollution

= Y% IMmpervious surface

» Percent natural land
cover

s Percent natural riparian
land cover

All of these facilitate the establishment and spread
of Invasive species






Invasive species change the rules of
existence for species that occurred
prior to invasion. :

—

)

£z of
.~ Propagule pressure is a strong factor in
the spread of invasive species.




PDownscaled CC Model
Predictions; fior Michigan

Increases in annual precipitation, particularly in spring

EXpansion ofi growing| season, with a shoerter freeze
Seasen

Fewer days with extreme cold and much more frequent
extreme hot days

More frequent days with extreme precipitation, yet fewer
WELt days

Decreases in snowfall, snow depth, and winter severity
INAex

All" of these will likely facilitate the establishment
and spread of invasive species



Intersection of Climate Change
and Invasive Species

Flooding Wil carry seeds and other propagules

llOnger growing periods will-Benefit many. invasive
SPEcies; diving them an edge over the long term

Disturbances, suchias dreught created by extreme
events will'create conditions; fior establishment of

INVasIVE SPECIES

NEew: exposed solls asiwetlands contract andrexpand With
changing water levels — conditions fior establishment

Warmer temperatures, and few. cold days will favor the
moVvement of Invasive Species from the south.



Climate Smart Principles

Act with' intentionality.
Manage for change NOT persistence
Reconsider goals not just strategies

Integrate adaptation into existing work
(In'a meaningful way)

Bruce Stein, Patty click, Naomi Edelson,
Amanda Staudt



Bioinvasions in a Changing World: A
Resource on Invasive Species-Climate
Change Interactions for Conservation and
Natural Resource Management

December 2014

Prepared for the Aquatic Nuisance
Species Task Force and the National
Invasive Species Council

Ad Hoc Working Group on Invasive
Species Climate Change



“Typical” invasion/colonization

Detection

Widespread awareness
(many locations)

‘O

(scattered locations) ,‘
R

Introduction

Area invaded

Prevention
Cheapest

Early detection-
rapid response;
easier to treat

L 4

Prioritizing winnable battles.
Expensive and harder.




Prevention:

Identify: nevel pathways
Eenergy. exploration

Consider changing conditions when
conducting risk assessments

Managde risk off escape i InvVasive Species
are being utilized for climate mitigation

e.d., bieenergy, filtering toxins



EDRR:

Tlarget future predictions hew.

There are many risk assessments in the
WOIKS

DEQ, DNR, MNFI, U oft WI study

40-50 species that are invasive elsewnere that
dre not in the Great [Lakes Region Vet

Gather data on physiolegicall telerances

RUN them throtgh' climate change scenarios
Using downscaled climate datar moedels




LLong-term Control

How will' native species behave in new
places?

Prioritize based on functionality/resilience
to climate change-related vulnerabilities
Righ guality’ sites inflarge complexes
Forward-1ooking| restorations that consider
changing conditions
fISh spawning habitat at different levels









Water lettuce (Pistia stratiotes)

flashmag






Water hyaCinth (Echhornia crassipes)

.~ Reproduces vegetatively by stolons (horizontal
.7+ stems) and produces seed that is dispersed.

flashmaps












European frog-bit (Hydrocharis morsus-ranae)

5, Reproduce vegetatively by turions primarily.
Occasionally produce roundish berries.
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Flowering rush (Butomus umbellata)

Reproduces by bulbils on roots and base of
flowering stalks, rhizomes and rhizome
fragments; some varieties produce seed
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illa tubers
Photo by Alison Fox
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http://www.invasive.org/images/768x512/1624029.jpg
http://www.invasive.org/images/768x512/1624029.jpg

hydrilla Hydrilia verticillata)
Not in Michigan yet!

Reproduction is primarily vegetative by
turions (overwintering buds), and tubers
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