A Lake Classification and Conservation Portfolio for
Wisconsin
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TheNature Q The Nature Conservancy In

Conservancy

Protecting nature. Preserving life. W i SCO n S i n

Nonprofit conservation organization

Since 1960, the Conservancy has protected more than
230,000 acres of critical land and water habitats in
Wisconsin, including:

Border Lakes Area and Catherine Wolter Wilderness
Area
Caroline Lake (North Central Wisconsin)

Wild Rivers Legacy Forest (Northeast Wisconsin)
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Why 4 lake portiolio?
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TNC ecoregional plans...

but these focused on terrestrial
habitats, rivers, and watersheds
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What about
me?
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Classification




Step 1.
Classification

Which variables really matter 7

From literature review & analysis:

Lake substrate & geology
Connectivity

Aquatic plant communities

Drainage basin size &
|andscape position

Watershed land use

Lake Size
*Average




What do we already know about lake
classification?

Oligotrophic  Mesotrophic ~ Eutrophic ~ Hypereutrophic

e nbropdha Ewnrophic Hyperewropic

TSI

State Imdex

Transparency (Secchi
disk)

Chlorophyll-a

Total Phosphorus




A lake Is Influenced by Its watershed

Ten Mile Lake
Watershed

B8
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*Geologic origin and history
*Climate & runoff

*Geology and Soils
*Topography & position TS g g e
Land use & vegetation D, c, RGNy Rt
cover Diagams show;ng origin of differentlkinds of glacial lakes. 1) basin formed by irregular

.|mperv|ous Surface deposition of till; §) ice-block basins_ in_ ou_twash plain; 7) ice block basin in till; 8) ice
block basin in till and outwash.

Ice=-contact slope ‘
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Biological communities (fish, aquatic plants) strongly respond to
water quality, ecoregion, and lake morphology




Fish communities also relate strongly to ecoregion ...

Minnesota’s Ecoregions

Ecological Types of
Minnesota Waters




Ecological Types of (3) Distribution of fisheries (Schupp) lake
Minnesota Waters classes in MN




So do Aquatic Plant Communities.
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GROUP 1 - water lily/cattail: muskgrass - sedge alkaline mar sh
GROUP2 - Sedge-yellow water lily/iris

GROUP 3
GROUP?
GROUP &

- Sano pondweed - cattail - coontail - duckweed
- Coontail - nondweed - muskarass

GROUP 11 Disturbed pondweed - coontail - nerthern milfoil
GROUP12 Muskgrass - bulrush - pondweed

N. Mlnngsow & Oﬁtarlo

‘ed ijegvaau%#%% Hﬁrﬁ# 1 #;;#f{

##gf% #ﬁﬁw# :

Minnesdta & Ng

2 8
North Central Glagiéi;‘teﬁiflains

Paleozoic Platea

-Sano pondweed - hardstem bulrush - widgeon aras: =




FINAL CLASSIFICATION
(1) Hierarchical lake macrohabitat classification

Ecoregion  Magrohabitat
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Size Depth  Connectivity  Landscape Geo

Shallow position  chemistry

Large i Deep Riverine

Medium \ery deep Upland/Headwater
Small Shallow “xUnconnected

Hardwater

Downstream Softwater

Deep

Very deep (2) Biological Classifications

Shallow - Fish community class
Deep - Aquatic plant community class
Very deep



Step 2: Assessing Condition & Viability
Condition: Vlablllty

Undeveloped land use, high
public/conservation ownership,
groundwater, water quality indicators
and criteria, I1BI, intolerant and
sensitive taxa/species

High natural cover, low
vulnerability based on
connections & drainage position,
depth, volume, watershed: lake
ratio, lake class

Threats Threat indicators: exotic

species, boat ramps, cropland and
agriculture in the buffer, population
growth and density, vulnerability to
climate change




tep 3 Portfolio Priorities

Selected top 10%  (Representativeness)
- [he Best of the Best” |
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Step 3 Portfolio Selection
|dentified top 10% of each by:

ake h drogeomorphlc types
h CoN _

. . .
Final based on multiple top 10% criteria




Minnesota Lake Conservation Portfolio: Products

Report

Maps

Spatial Data

Fact Sheets

Fun Facts
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PRIORITIES FOR
LAKE CONSERVATION
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Applications - Conservation

* “Traditional” Tools & Strategies
— Easements & Acquisition
— Shoreland protection/restoration
— Adaptive assessment & monitoring

Tllibée
Lakes




(T:he‘Nature O | '- Implementing the Portfolio:
O Servanc_yl = . . . i .
Protecting nature. Preservi.]rllglife'.” ' ! Supportlng partners In Identlfylng &

\

% | ! protecting critical lands & shoreland

- Photo: Kristen Blann-

Lake Alexander — %2 mile of shoreline as part of TNC Lake Alexander Preserve in central Minnesota + a recent 80 acre
acquisition

Recent “assists” in central Minnesota
SNA acquisition between Lake Alexander and Fishtrap Lake
Edg Lake — 1446 feet of shoreline transferred to Cass County (thru TNC &
anonymous donor) in February 2010
Sunfish Lake project
Twin Lakes project east of Camp Ripley




The Nature Q Implementing the Portfolio:

Conservanc :
Protecting nature. Presyerving life” Wate rS h e d p rOte Ctl 0 n

Cont'd

MN Forest Legacy Partnership:

$Millions for conservation easements on 1000s of acres
in Itasca, Cass, Koochiching

- &.0. Pillsbury State Forest on Gull Lake, lots of small
|akes

Partnerships
o Wild rice protection, NW Itasca county portfolio

commisemoto  akes & basins
N ' « BWSR CWF grant for Crow Wing

County on Gull and Big Trout lakes
e Agate Lake/Lk Margaret grant app.




Applications

* Setting goals and priorities
— What should my lake look like?

— What are ecologically appropriate / realistic
goals?

- “Protect” vs. “Enhance” vs. “Restore”




Assessing condition and viability to inform priority lakes and
strategies

Example: Minnesota DNR’s Lake Fish Habitat Strategic
Plan

Low disturbance, high protection

Low disturbance, low protection . P rOte Ct” VS .

Moderate disturbance, low protection

High disturbance, low protection 1 E 7
nhance” vs.

(14 1

Restore
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40 60 80 100
Watershed Disturbance (% disturbed land use)




Percent of Watershed Protected

Assessing condition and viability to inform priority lakes and
strategies

Example: Minnesota DNR’s Lake Fish Habitat Strategic

. Healthy Lakesheds
o A Lacking Protection

100

Low disturbance, high protection
Low disturbance, low protection
Moderate disturbance, low protection
High disturbance, low protection

80

60

Vigilance - 598 lakes
Protection - 744 |lakes |
Full Restoration - 457 lakes :'i_k
Partial Restoration - 471 lakes | |
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Watershed Disturbance (% disturbed land use)



NFHP Assessment

Cumulative
Disturbance
Index
High
Lows
Moderate
Mot Scored
I Very High
Very Low

T,

Midwest Glacial Lakes Partnership
[MGLP)

.
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Applications — Conservation

Guide partnership work

— Water Quality restoration &
Improvement projects

— Lake protection priorities LTI T
FROM 1950 TO 2006

Targeted education /
outreach

Climate change
vulnerability assessment
and adaptation strategies
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We want your 1aeas ana inout!

e \What should be included In a lake classification and conservation
portfolio for Wisconsin?

* How could this be useful to you ?

* Sign up to fill out a Survey Monkey survey for us:
kblann@tnc.org
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North Dakota , JH

South Dakota

Nebraska

Cumulative Natural Quality Index (CNQI)
0-19 ®&€ MGLP Boundary
20-29
30 - 38
39-50
51 j 63 0 25 50 100 0

64 = 10'3 e e iles
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| Wisconsin -, .
.

Indiana

Map Description: [ ake ceniroids symbolized by
cumulative natural quality index (CNQI). Higher values
indicate "better" natural conditions, for this model
“belter” corresponds to higher probability of presence
for coldwater species.

Midwest FHP Fish Habitat Assessment

Midwest Glacial Lakes FHP
Coldwater Index Model

Post-Modeling Resuits

Map created by:
Downstream Strategies
Jason Clingerman

Jan 17, 2012



North Dakota

South Dakota

Nebraska

Indiana Ohio

b ——————

Cumulative Anthropogenic Stress Index Map Description: | ake cenfroids symbolized by Micdwest FHP Fish Habitat Asseasment
_ cumulative anthropogenic siressor index (CASI).
0-17 o MGLP Boundary Higher values indicate more stress, in this instance Midwest Glacial Lakes FHP

18-27 more stress corresponds to higher total phosphorus Water Quality Model

28- 38 i Post-Modelling Results
39-49 Map created by:

50 - 63 o Downstream Strategies

= 0 25 5O 100 Jason Clingerman
64 - 100 - — Ve N Jan 20, 2012
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Development & shoreline
alteration

Aguatic plant removal &
management

Exotic Species

Nutrient loading

Water use / management
Climate change




Assessing condition and viability to inform priority lakes and
strategies

Action: Restore/Enhance

Stressed current
condition

Vulnerability

Low viability/probability of protection
SUCCESS:

High threat, low condition, high
vulnerability

Low (future) threat

High (future) threat

Action: Protection

High viability: Low threat, high condition,
high resilience

Resilience

Healthy current
condition

Action: Threat abatement
(future threats)




