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Why a lake portfolio?

How to protect “the best 
of the best?”

TNC ecoregional plans…
but these focused on terrestrial 
habitats, rivers, and watersheds 

What about 

me?



Lake 

Classification

What makes a lake a lake?

How many unique lake types are there?  

What do we need to protect?  



Step 1: 

Classification

Which variables really matter ?

From literature review & analysis:

Lake Size

Depth

•Max

•Mean

•Average

Aquatic plant communities

Watershed land use

Drainage basin size & 

landscape position

Connectivity

Lake substrate & geology



What do we already know about lake 

classification?

Oligotrophic Mesotrophic Eutrophic Hypereutrophic

TSI

Transparency (Secchi

disk)

Chlorophyll-a

Total Phosphorus



A lake is influenced by its watershed
#

•Geologic origin and history
•Climate & runoff 
•Geology and Soils 
•Topography & position
•Land use & vegetation 
cover
•Impervious Surface



Biological communities (fish, aquatic plants) strongly respond to 

water quality, ecoregion, and lake morphology



Fish communities also relate strongly to ecoregion …

Minnesota’s Ecoregions



(3) Distribution of fisheries (Schupp) lake 
classes in MN



So do Aquatic Plant Communities…

North Central Glaciated Plains

Red River Valley

Minnesota & NE Iowa Morainal

Paleozoic Plateau

Lake Agassiz, Aspen Parklands

Northern Superior Upla
N. Minnesota & Ontario Peatlands

N. Minnesota Drift & Lake Plains

Western Superior Uplands

Southern Superior Uplands
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FINAL CLASSIFICATION 

(1) Hierarchical lake macrohabitat classification 
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Ecoregion Macrohabitat

Size Depth       Connectivity       Landscape        Geo
position chemistry

Large

Medium

Small

Shallow

Deep

Very deep

Shallow

Deep

Very deep

Shallow
Deep
Very deep

Riverine

Unconnected

Hardwater

Softwater

Upland/Headwater

Downstream

(2) Biological Classifications
- Fish community class

- Aquatic plant community class



Step 2: Assessing Condition & Viability

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

Threats Threat indicators: exotic 
species, boat ramps, cropland and 
agriculture in the buffer, population 
growth and density, vulnerability to 
climate change

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



Step 3 Portfolio Priorities 

?

Selected top 10% (Representativeness)
“The Best of the Best”



Step 3 Portfolio Selection 
Identified top 10% of each by:

Lake hydrogeomorphic types
Fish community classes
Aquatic plant community classes
Species (including SGCN)
Wild rice 

Final based on multiple top 10% criteria



Report

Maps

Spatial Data

Fact Sheets

Fun Facts

Fun Facts

http://www.nature.org/wherewework/northamerica/states/minnesota/science/

Minnesota Lake Conservation Portfolio: Products



Outcomes & Potential Uses



Applications - Conservation

• “Traditional” Tools & Strategies 
– Easements & Acquisition
– Shoreland protection/restoration
– Adaptive assessment & monitoring

Wild Rice

Lakes Tullibee

Lakes



Implementing the Portfolio:
Supporting partners in identifying &
protecting critical lands & shoreland

Photo:  Kristen Blann

Lake Alexander – ½ 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
• Egg 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



Cont’d

MN Forest Legacy Partnership: 

$Millions for conservation easements on 1000s of acres 

in Itasca, Cass, Koochiching

- e.g. Pillsbury State Forest on Gull Lake, lots of small 

lakes

Partnerships

• Wild rice protection, NW Itasca county portfolio 

lakes & basins

• BWSR CWF grant for Crow Wing 
County on Gull and Big Trout lakes

• Agate Lake/Lk Margaret grant app. 

Implementing the Portfolio:
Watershed protection



Applications

• Setting goals and priorities
– What should my lake look like?
– What are ecologically appropriate / realistic 

goals? 
– “Protect” vs. “Enhance” vs. “Restore” 



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

Assessing condition and viability to inform priority lakes and 

strategies

Example: Minnesota DNR’s Lake Fish Habitat Strategic 

Plan

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



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

Assessing condition and viability to inform priority lakes and 

strategies

Example: Minnesota DNR’s Lake Fish Habitat Strategic 

Plan



NFHP Assessment

Cumulative 
Disturbance 
Index 



Applications – Conservation 

Guide partnership work 
– Water Quality restoration &

improvement projects 
– Lake protection priorities

Targeted education / 
outreach

Climate change 
vulnerability assessment 
and adaptation strategies



We want your ideas and input!

• 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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A lake is the landscape's most beautiful 

and expressive feature; 

it is the earth's eye  / 

Looking into which the beholder 

measures the depth of his own nature

Henry David Thoreau







• Development & shoreline 
alteration

• Aquatic plant removal & 
management

• Exotic Species 
• Nutrient loading
• Water use / management
• Climate change

Growing threats



Assessing condition and viability to inform priority lakes and 

strategies

Resilience

Action: Protection

High viability: Low threat, high condition, 

high resilience

Healthy current 

condition

Stressed current 

condition

Low (future) threat

High (future) threat

Vulnerability

Low viability/probability of protection 

success:

High threat, low condition, high  

vulnerability

Action: Threat abatement 

(future threats)

Action: Restore/Enhance


