
Mapping Critical 
Habitat 
Supports Lake 
Shoreland 
Management 
Actions

Protecting critical lake habitat is 
essential for aquatic organisms, 
reptiles and amphibians and upland 
wildlife.
• About 80% of endangered and threatened state 

species depend on near shore zones,
• Up to 90% of lake and river organisms inhabit 

shallow shores (Source: DNR Critical Habitat 
Webpage).
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Objectives

• Create Maps of Critical fish and wildlife 
Habitat on lakes surveyed 

• Conduct Shoreland Assessment surveys 
using WDNR Lake Shoreland and Shallows 
Habitat Monitoring Field Protocol (2020)

• Provide Shoreland Management and 
Education/Outreach Recommendations to 
best manage shorelands to protect Critical 
Habitat and Water Quality

• Nova Ecological Services mapped 
critical habitat features and assessed 
shoreland habitat on six lakes in Vilas, 
Oneida and Forest counties between 
2019 and 2024.



Protect Critical Habitat (features listed in DNR Critical Habitat Manual)

◼ Aquatic plant beds with high species 
richness

◼ Bulrush beds

◼ Lakeshores with riparian wetlands

◼ Wetland islands

◼ Tributary areas (inlets/outlets)

◼ Nearshores with abundant woody 
habitat

◼ Fish spawning habitat 
(gravel/rock/rubble, wetlands, diverse 
plant beds, coarse wood)

◼ Natural shorelines/Natural scenic 
beauty (Land ownership)

◼ Wild rice beds

◼ Public use areas



Prior to field work an extensive data review was 
conducted to gather preliminary data about 
critical habitat. Data sources reviewed include:
• Fish survey data and reports, 
• Natural Heritage Inventory data, 
• Lake Management Plans, 
• Wisconsin Wetland Inventory,
• Waterbody Designations,
• Riparian Areas under Public Ownership, 
• Aquatic Plant Survey Data, 
• DNR Surface Water Data Viewer database and 
• Watershed Delineation Maps



1. Fish and fish habitat including functional needs ( spawning, nursery, feeding, cover)

a) Coarse woody cover 

b) Rock, gravel, rubble substrate

c) Aquatic plant diversity (emergents floating submergents).

d) Wetland Type.

2. Wildlife and wildlife habitat including functional needs (shelter, cover ,nesting and feeding). Include lake 
dependent upland wildlife, furbearers, birds, frog and toad and turtles and snakes.

a) Riparian type and character.

b) Wetland type

c) Coarse woody cover

3. Attributes of water quality. Does the site serve as a nutrient and or physical buffer zone, or does it stabilize 
sediment?

4. Scenic beauty /Public use areas

Critical Habitat Selection Criteria



Create Maps 

of Critical 

Habitat (Alma 

and Moon 

Lakes are 

used as an 

example)

Critical habitat sites selected contained 3 or 
more of the following characteristics:

High Quality

1) Fish habitat, 2) Wildlife habitat 3) Water 
quality protection

4) Wetlands, 5) Aquatic plant communities, 
and 6) Natural scenic beauty. 



We identified 10 locations on Alma and Moon 
Lakes which contained at least 3 attributes

Of Critical Habitat



Red dots represent waypoints of all coarse wood (pieces >4” diameter, >5’ 

length) along the shoreline of Alma and Moon Lakes



Waypoints (yellow dots) were collected at shorelines where the lake bottom is dominated 
by rock, rubble and gravel during the fish habitat surveys in May 2023.



Purple dots represent the location of 2019 Point-intercept sampling on Alma & Moon 
Lake.   Yellow numerals represent the number of native plant species at each sample 
point.



Green polygons show the type, size, and location of wetlands in proximity 

to Alma and Moon Lakes. 



Properties shaded in light green have 

shoreland buffers in a natural state – where 

greater than 90% of the area is in native 

trees, shrubs, and herbaceous plants.



We identified 10 locations on Alma and Moon Lakes which contained at least 
3 attributes

Of Critical Habitat



Location of 10 Critical Habitat 

Sites on Alma and Moon 

Lakes



For each Critical Habitat location we present a GIS map, a physical description 

of the site including

Its critical habitat attributes….



…a list of native aquatic plants 

encountered during the 2015 PI 

surveys, management 

recommendations, and a series 

of photos for each site.



•Nova’s Critical Habitat Designations are 
advisory. Lake Associations can seek 
formal designation through DNR. This 
would require a public notice and a public 
information meeting if requested. Formal 
designation triggers more critical review 



Shoreland and 
Shallows 
Habitat 
Monitoring 
Protocol

Katie Hein & Scott Van Egeren

Team: Paul Cunningham, Kevin Gauthier, 
Patrick Goggin, Ted Johnson, Jodi Lepsch, Dan 
McFarlane, Kevin Olson, Alex Smith, Buzz 
Sorge, Shelly Thomsen, Pamela Toshner



Measuring Elements of a Healthy Lakeshore
Survey Scope



Shoreland Inventory Mapping 

Criteria

Riparian Buffer Description

Ongoing erosion and run-off concerns

Evaluation of bank zone

Human modifications of littoral and 

shoreland area

Aquatic plant presence



Properties are surveyed by boat, and the 
following data is collected for each tax parcel



Alma and Moon Lake tax parcels shaded in brown have 

evidence of shoreland run-off from rainfall and/or snow 

melt.



• Moon Lake tax parcels where bank 
erosion was observed



Provide Shoreland Management and 
Education/Outreach Recommendations to 
best manage shorelands to protect Critical 
Habitat and Water Quality

Some Examples…..



• The primary objective 
is to educate property 
owners of the location 
and value of important 
natural ecological 
features in the upland, 
buffer, and lake zones 
of lakes surveyed.   We 
anticipate that this 
knowledge will promote 
better shoreland 
stewardship on private 
and public lands. 



Help identify areas of shoreland disturbance in relation to 
critical habitat. This example is Lake Tomahawk.



Helped fish management identify potential walleye spawning 
gravel bars (Lake Tomahawk)



Working on Healthy Lakes Projects with assistance from 
Vilas County Land and Water Department to target 
properties with shoreland issues.



Adopted a slow no wake ordinance  to protect  the diverse plant 
community in critical habitat site 5 on Moon Lake.





• NOVA Ecological Services 
• Contact Information:

• Mike Meyer and Jim Kreitlow
• PO Box 256
• Boulder Junction, WI 54512

• 715-614-3224

• Novaecologicalservices@outlook.com

Questions?
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