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Northern Highland-American Legion State Forest at a Glance 
 
Exceptional Characteristics of the Study Area 

 Inland lakes: The Northern Highland-American Legion State Forest (NHAL) presents exceptional 
opportunities to protect inland lakes. The density of lakes here is rivaled in few other parts of the 
world, making it a globally significant conservation opportunity. The NHAL is particularly 
important for the conservation of soft and very soft seepage lakes, which are exceptionally low in 
nutrients and often contain uncommon or rare plant species. 

 
 Extensive forests: The NHAL contains large, extensive deciduous hardwood and conifer forests, 

and embedded within these forests are abundant lakes, streams, and wetlands. These forests are 
contiguous with lightly developed areas to the north, east, and west as well as along several of the 
major river corridors that drain to the south, especially the Wisconsin River.  

 
 Peatland complexes: Large peatlands covering thousands of acres occur in the NHAL, affording 

excellent opportunities to manage for the full spectrum of associated wetland communities in a 
wide range of characteristic patch sizes and configurations and for associated plants and animals. 

 
 Other wetlands: Marshes, sedge meadows, shrub swamps, and hardwood swamps are among the 

wetland communities associated with lakes and streams. Their protection is vital to the 
maintenance of high water quality and to provide secure habitat for wetland-dependent native 
plants and animals. 

 
 Rivers, streams, and springs: Excellent opportunities exist to protect the headwater regions and 

upper stretches of large, ecologically important rivers such as the Wisconsin and Manitowish-
Flambeau systems as well as the headwaters of numerous smaller streams and springs. These 
rivers and streams are worthy of priority conservation attention because of generally good water 
quality, important aquatic biota, large acreages of adjoining wetlands (which are themselves often 
of high significance), mostly forested watersheds, and value as connecting corridors. 

 
 Miscellaneous opportunities: Bracken Grassland: Bracken grassland is a natural or semi-

natural shrub- and herb-dominated community that is most often associated with frost pockets. 
Bracken grasslands provide habitat for species that require small natural openings in an otherwise 
forested landscape.  

 
Site Specific Opportunities for Biodiversity Conservation 
Thirty-eight (38) ecologically important sites, or Primary Sites, were identified on the Northern 
Highland-American Legion State Forest. Primary Sites are typically delineated because they 
encompass the best examples of 1) rare and representative natural communities, 2) documented 
occurrences of rare species populations, and/or 3) opportunities for ecological restoration or 
connections. These sites warrant high protection and/or restoration consideration during a review of 
the property master plan. 
 
 Allequash Lake and Pines supports exceptional aquatic communities and a diverse complement 

of native flora and fauna, as well as mature northern dry-mesic forest. 
 Aurora Lake and Wetlands contains two large, undeveloped lakes and adjacent wetlands that 

contain rare plants and invertebrates as well as good-quality pine forest that supports numerous 
breeding birds. 
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Northern Highland-American Legion State Forest at a Glance 
 

Site Specific Opportunities for Biodiversity Conservation (continued) 
 
 Big Swamp SNA and Wild Lakes is a vast peatland that harbors extensive stands of muskeg, 

open bog, poor fen, sedge meadow, a wilderness lake, and several wild lakes. It is one of the 
largest and least disturbed acidic peatlands in the NHAL. 

 Bittersweet Lakes to Mann Lake Complex features an extensive forested upland of old growth 
to mature northern mesic and dry-mesic forest. At least fifteen small undeveloped lakes are 
present along with scattered wetlands. 

 Black Tern Bog contains a good-quality poor fen and two small lakes which support several rare 
plants and historically supported a rare bird. 

 Camp Lake and Pines contains a deep seepage lake with extremely soft water surrounded by 
older pine stands with trees up to 40 inches in diameter.  

 Catherine Lake Hemlock-Hardwoods supports one of the most significant upland natural 
community complexes on the NHAL, containing a large block of old hardwood forest, pristine 
lakes, and numerous ephemeral ponds. 

 Day Lake is an undeveloped deep, very soft seepage lake and supports rare plant species. 
 Devine Lake and Mishonagon Creek features a wild lake with wild rice, exceptionally diverse 

wetlands, which are drained by the high-quality Mishonagon Creek. 
 Dunn Lake SNA features mature northern mesic forest with large super-canopy trees and a 

complex multi-layered canopy surrounding a minimally developed lake. 
 Grassy Lake and CTH M and B Pines features a large softwater drainage lake that supports 

birds, herptiles, and aquatic invertebrates and a large block of older pine-dominated forest. 
 Hawk and Helen Lakes and Forest features high quality northern dry-mesic forest and 

undeveloped seepage lakes that support a rare plant. 
 Hemlock Lake is a softwater seepage lake surrounded by mature northern mesic forest featuring 

excellent hemlock regeneration and a rare species.  
 Johnson Lake Barrens and Springs contains four coldwater streams and spring complexes 

(Johnson, Garland, Salsich, and Siphon Creeks) that form the headwaters of the Manitowish River. 
In addition to high-quality wetlands, the site also provides important grassland/barrens bird 
habitat. 

 Lake Nixon-Alva Birch-Hemlocks-Lake Laura Complex encompasses three SNAs and 
includes peatland complexes, stream corridors, a wilderness lake, wild lake, and large stands of 
mature northern mesic forest. 

 Little John Jr. Lake is a deep, ultra-soft, hard-bottomed seepage lake and is one of the highest 
quality lakes in the region. It supports at least five rare plants and a rare dragonfly. 

 Lost Canoe features old-growth pine-oak and hemlock-hardwood forests as well as several 
undeveloped lakes that harbor rare aquatic plants. 

 Manitowish River from Boulder Lake to Island Lake features aquatic life rich in insects, fish, and 
mussels within an intact watershed. 

 Manitowish Wetland Complex features extensive wetlands, uplands, lakes, rivers and streams and 
encompasses three SNAs (Toy Lake Swamp, DuPage Lake Peatlands, and Frog Lake and Pines). The 
huge size of this wetland complex along with the numerous types of high-quality wetlands is unique in 
the state. In addition, significant acreages of high-quality pine and hemlock stands surround the 
wetlands near DuPage Lake, North Bass Lake, and the Manitowish River Wilderness Area. 

 Mary Lake features one of the only meromictic lakes in Wisconsin. It is known internationally by 
limnologists and has been the subject of extensive research. 
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Northern Highland-American Legion State Forest at a Glance 
 
Site Specific Opportunities for Biodiversity Conservation (continued) 
 
 Mud Creek Springs features two large softwater spring complexes bordered by poor fen and 

muskeg that support many bird and herp species. Islands and peninsulas of northern dry-mesic 
forest rise above the wetlands. 

 Nell Lake features a complex of several small, undeveloped bog lakes bordered by floating poor 
fens that support bog orchids and islands forested with old growth red pine and hemlock-
hardwood forest. 

 North Creek - Trout Springs features a complex of Class I springs arising in a poor fen and 
black spruce swamp. The springs coalesce into North Creek, which flows south into Trout Lake. 

 Papoose Creek Pines contains extensive conifer forest dominated by red and white pines.  
 Plum Lake Hemlock Forest harbors one of the largest stands of old-growth hemlock-hardwood 

forest in Wisconsin. The site also supports numerous ephemeral ponds. 
 Rainbow Wetlands is a large peatland of sedge meadow, shrub swamp, open bog, and muskeg 

with scattered sandy islands of jack, red, and white pine. It is one of the largest and least disturbed 
peatland complexes in the NHAL. 

 Rice Creek Complex contains excellent examples of minerotrophic wetlands including boreal 
rich fen and northern wet-mesic forest, as well as old-growth hemlock-hardwoods.  

 Shallow Lake is a small undeveloped softwater lake that supports rare aquatic plants. 
 Sherman Lake is a large undeveloped softwater seepage lake adjacent to Powell Marsh. 
 Stone Lake Pines features a series of low islands of old-growth red pine within an open bog.  
 Sweeney Lake is a large softwater drainage lake bordered by a mature northern mesic forest. The 

outlet creek flows through a large poor fen and eventually into the Wisconsin River. 
 Tomahawk Lake Hemlocks features older northern mesic forest with excellent hemlock 

regeneration, supercanopy white pines and trees up to 40 inches in diameter. Ephemeral ponds 
also occur here. 

 Trout Lake Conifer Swamp is a small but floristically diverse cedar swamp long used as a 
teaching and research site by the University of Wisconsin. 

 Trout Lake Pines contains Cathedral Point, known for very large, old red and white pines. It also 
contains an ephemeral pond and features an undeveloped sandy shoreline. 

 Trout River a slow, warm, alkaline stream with clear water that flows from Trout Lake to the the 
Manitowish River. The aquatic life is rich in insects, fish, and mussels, and includes rare species. 

 Two Lakes Pine-Oak Forest features a dry-mesic forest of white pine, red pine, and red oak with 
trees two to three feet in diameter at the junction of three kettle lakes. 

 Van Vliet Hemlocks encompasses large stands of old-growth hemlock-hardwood forest with 
scattered super-canopy white pine with numerous ponds, lakes, and open and forested wetlands. It 
is one of the largest old-growth northern mesic forests anywhere on state land in Wisconsin. 

 Wind Pudding Lakes contain a large softwater seepage lake that supports numerous rare species 
and plant communities not found on other lakes in the region. 
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Introduction 

Purpose and Objectives 
This report is intended to be used as a source of information for revising the master plan for the Northern 
Highland-American Legion State Forest (NHAL). The regional ecological context for the NHAL is 
provided to assist in revising the Master Plan.   
 
The primary objectives of this project were to collect biological inventory information relevant to the 
master plan revision for the NHAL and to analyze, synthesize and interpret this information for use by the 
master planning team. This effort focused on assessing areas of documented or potential habitat for rare 
species and identifying natural community management opportunities. 
 
Survey efforts for the NHAL were focused on 1) identifying and evaluating ecologically important areas, 
including re-evaluating previously designated Primary Sites, 2) documenting or updating rare species 
occurrences, and 3) documenting or updating occurrences of high quality natural communities. This 
report can serve as the “Biotic Inventory” document used for master planning. There will undoubtedly be 
gaps in our knowledge of the biota of this property, especially for certain taxa groups; these groups have 
been identified as representing either opportunities or needs for future work.  Inventory data collected 
through this effort is a starting point for adaptive management of the NHAL and should be revisited 
periodically and updated when new information becomes available. 

Overview of Methods 
The Wisconsin Natural Heritage Inventory (NHI) program is part of the Wisconsin DNR’s Bureau of 
Natural Heritage Conservation (NHC) and is a member of an international network of natural heritage 
programs representing all 50 states, as well as portions of Canada, Latin America, and the Caribbean. 
These programs share certain standardized methods for collecting, processing, and managing data for rare 
species and natural communities. NatureServe, an international non-profit organization (see 
www.NatureServe.org for more information), coordinates the network. 
 
Natural heritage programs track certain elements of biological diversity: rare plants, rare animals, high-
quality examples of natural communities, and other selected natural features. The NHI Working List 
(WDNR 2018) contains the elements tracked in Wisconsin. They include endangered, threatened, and 
special concern plants and animals, as well as the natural community types recognized by NHI. The NHI 
Working List is periodically updated to reflect new information about the rarity and distribution of the 
state’s plants, animals, and natural communities. The most recent Working List is available from the 
Wisconsin DNR website (Wisconsin Natural Heritage Working List).  
 
The Wisconsin NHI uses standard methods for biotic inventory to support master planning (Appendix A). 
Our general approach involves collecting relevant background information, planning and conducting 
surveys, compiling and analyzing data, mapping rare species and high quality natural community 
locations into the NHI database, identifying ecologically important areas, and providing interpretation of 
the findings through reports and other means. 
 

Existing NHI data are often the starting point for conducting a biotic inventory to support master 
planning. NHC’s biotic inventory projects typically start with a coarse-filter assessment, followed by 
targeted surveys for priority taxa, then data processing, analysis and report writing. Survey scope and 
intensity corresponds to the study area size and ecological complexity, as well as resource availability. 
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NHC staff previously conducted a baseline Biotic Inventory of the NHAL State Forest from 1992-1996. 
These surveys and related Biotic Inventory and Analysis (WDNR 1999) served as the foundation of 2016-
2018 surveys.   
 
The most recent taxa-specific field surveys for the forest were focused on documenting high quality 
natural communities, rare plants, breeding birds (including forest raptors), invertebrates (including 
peatland lepidopterans, bumblebees, and forest beetles), small mammals, and herptiles (Table 1). The 
collective results from these surveys were used, along with other information, to identify, evaluate, and 
update ecologically important areas (Primary Sites) of the NHAL.  
 
Table 1. Survey Targets and Methods for Biotic Inventory on the NHAL 2016-2018. 

Survey Target Surveyors Methods 

Animals 

Forest Raptors NHC Staff Broadcast call surveys for northern goshawk in likely 
habitat. 

Breeding Birds NHC Staff, Brian Collins Point counts at CFI plots, other surveys followed 
Wisconsin Breeding Bird Atlas II protocols. Emphasis 
placed on coniferous wetlands and jack pine stands, 
marshes and sedge meadows, and areas not covered by 
Atlas blocks. 

Herps NHC Staff Egg mass surveys and terrestrial searches for frogs and 
salamanders in Ephemeral Ponds, calling surveys for frogs 
in lakes. Mark-recapture study of wood turtles along 
Wisconsin and Manitowish River conducted through a 
grant. 

Small Mammals NHC Staff Transects with Sherman traps in conifer and mixed conifer 
– hardwood forests targeting woodland jumping mouse, 
woodland deer mouse, northern flying squirrel, and near 
streams or waterbodies for water shrew. 

Bats NHC Bat Team Data analysis of previously collected bat sonar call data. 

Peatland Lepidopterans Kyle Johnson Surveys in peatlands using diurnal searches, ultraviolet 
light sheets, UV traps, mercury vapor sheets, sugar bait, 
and pheromone lures (Johnson 2017). 

Beetles Wayne Steffens Surveys in old hemlock-hardwood forests for arboreal 
beetles using Lindgren funnel traps and cross-vane flight 
intercept traps (Steffens 2017). 

Rare plants NHC Staff Meander surveys targeting peatlands, other wetlands, 
northern mesic, dry-mesic, and dry forests, bracken 
grasslands. Canoe/kayak surveys for rare aquatic plants. 

Natural Communities NHC Staff Meander surveys focused on characteristic species, 
community boundaries, threats and management issues. 
Timed meander surveys conducted in some wetlands.  
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Table 2. Previous inventory or monitoring work conducted on the NHAL by NHI and partners. 
Survey Target/Project 
Name 

Year Lead Surveyors Location Methods 

Lake surveys (aquatic 
macrophytes, fish, water 
quality, etc.) 

ongoing WDNR,UW-Madison 
Center for Limnology, 
citizen scientists, 
including Citizen Lake 
Monitoring Network, 
USGS, private 
consulting companies 

Various lakes on NHAL Varies by target  

CFI bird plots 2011, 
2012 

Eric Epstein, Jim 
Baughman, Rich 
Staffen, Brian Collins 

NHAL other state forests Breeding bird point 
counts 

Forest raptors 2001 - 
2013 

Jim Woodford, 
WDNR Staff 

NHAL other state forests Raptor calling 
surveys and nest 
checks 

Previous NHI Biotic 
Inventory 

1992-96  NHAL See WDNR 1999  

Animals     
Breeding Birds 1992-96 Eric Epstein 

Randy Hoffman 
Rebecca Schroeder 
Elizabeth Spencer 

NHAL See WDNR 1999 

Forest Raptors 1992-96 Dr. Robert Rosenfield 
Bill Smith 

NHAL See WDNR 1999 

Herps (wood turtles and 
four-toed salamanders) 

1992-96 Cass Brewster 
Kevin Brewster 
Dr. Gary Casper 

NHAL See WDNR 1999 

Odonates 1992-96 Bill Smith 
 

NHAL See WDNR 1999 

Aquatic invertebrates 1992-96 Colin Dovichin  
Dr. William Hilsenhoff 
Dr. Kurt Schmude 
Bill Smith 
Wayne Steffens 

NHAL See WDNR 1999 

Terrestrial invertebrates 1992-96 Dick Bautz NHAL See WDNR 1999 
Rare plants 1992-96 Andy Clark 

June Dobberpuhl  
Randy Hoffman 
Dr. Emmet Judziewicz 
Kristen Westad 

NHAL See WDNR 1999 

Aquatic plants 1992-96 Susan Knight NHAL See WDNR 1999 
Lichens 1992-96 Kristen Westad 

Dr. Susan Will-Wolf 
 See WDNR 1999 

Mosses, Liverworts 1992-96 Dr. Frank Bowers NHAL See WDNR 1999 
Natural Communities 1992-96 Eric Epstein 

Randy Hoffman 
Elizabeth Spencer 
Dan Spuhler 

NHAL See WDNR 1999 

County State Scientific Area 
surveys 

1980 Bill Tans 
Robert Read 

Vilas, Oneida, Iron 
counties 
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Survey locations were identified or guided by using recent aerial photos, USGS 7.5’ topographic maps, 
various Geographic Information System (GIS) sources, information from past survey efforts, discussions 
with property managers, and the expertise of several biologists familiar with the properties or with similar 
habitats in the region. Based on the location and ecological setting of properties within the NHAL, key 
inventory considerations included the identification of older forests, peatlands, high-quality open 
wetlands, softwater lakes, the river corridors, and the location of habitats that had the potential to support 
rare species. Private lands, including easements, surrounding the NHAL were not surveyed. 
 
In this report, the first mention of plant species and invertebrate animals in the text is followed by 
scientific names in parentheses. Plant nomenclature follows the Wisconsin State Herbarium (WIS). 
Vertebrate animals follow standard common names. 
 

Description of the Study Area 
Location and Size 
The Northern Highland-American Legion State Forest is in Oneida, Vilas, and Iron County and occupies 
more than 232,000 acres.  Acreage is based on fee simple ownership from DNR Facilities and Lands GIS 
records as of March 2018; acreage may not include easements, leases and some permanent water bodies. 

Physical Environment 
 
Overview of Ecological Landscapes 
This section is summarized from Ecological 
Landscapes of Wisconsin (WDNR 2015a). 
 
The NHAL falls within the Northern Highland 
Ecological Landscape (Map A).  Ecological 
Landscapes are similar in their ecological potential 
and geography. In the NHAL region, they 
generally conform to Subsections, an ecoregional 
unit of the National Hierarchical Framework of 
Ecological Units (NHFEU) (Cleland et al. 1997). 
These ecoregional classification systems delineate 
landscapes of similar ecological pattern and 
potential for use by resource administrators, 
planners, and managers. 
 
Northern Highland Ecological Landscape 
The Northern Highland Ecological Landscape 
(EL) is located in north central Wisconsin. It is 
notable for its large number of lakes, extensive 
forests, and large wetlands. The primary 
landforms are mainly outwash sands, with both pitted and unpitted surfaces, as well as some remnant 
morainal hills, drumlins, and a few eskers. Most soils in the ecological landscape are sandy, although 
loamier soils occur on the remnant moraines. In areas with relatively level topography, the water table 
may be close to the surface. This ecological landscape is closely aligned with the Northern Highland 
Pitted Outwash Subsection 212Xa (Cleland et al. 1997).  

Map A. Ecological Landscapes of Wisconsin and the NHAL.
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Vegetation 
 

Historical Vegetation  
Historically, the Northern Highland EL and the NHAL contained Wisconsin’s greatest pinery. Forests 
composed of eastern white pine (Pinus strobus) and red pine (Pinus resinosa) were the dominant 
vegetation, with smaller pockets of jack pine (Pinus banksiana). Hemlock-hardwood forests were found 
in some areas with loamier soils. Aspen-birch forests occurred in openings formed by disturbances such 
as wind or fire. Swamp conifers, mainly black spruce (Picea mariana) and tamarack (Larix laricina), 
occupied low-lying peatlands. These data are based primarily on notes and maps from the original Public 
Land Surveys (Finley 1976, Map B), which were conducted for the area comprising the NHAL in 1861-
1865.  

Landuse Change and Current Vegetation 
Broad-leaved deciduous forest is now the dominant forest cover (Map C), having replaced coniferous 
forests after the cutover. Deciduous forests are dominated by quaking aspen (Populus tremuloides), 
sometimes mixed with pines, red maple (Acer rubrum), and paper birch (Betula papyrifera). Much of the 
red pine and some of the jack pine are now grown in plantations. Northern hardwood forests, though 
reduced in extent, occur on the more mesic soils. The many acid peatlands that are scattered throughout 
the NHAL are vegetated with spruce-tamarack swamps, muskeg, and open bog, poor fen, sedge meadow, 
and marsh communities. 
 
In addition to the change in cover type composition, several presettlement ecological attributes are 
missing from or diminished in the current NHAL forest. Old-growth forests of all communities and 
including remnants of the northern Wisconsin pinery are few, generally widely scattered, and of limited 
size. Upland conifer forest types, especially white and red pine cover types, have decreased in acreage as 
aspen and other cover types have increased. Road and utility corridors, residential development, and 
various management practices fragment large patches of continuous forest cover. The attributes of old-
growth, extensive upland forests, and large community patches increase landscape level diversity and 
accommodate functional, structural, and compositional needs of many plants and animals (WDNR 1995).  
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Management Considerations and Opportunities 
for Biodiversity Conservation 
 
The Ecological Landscapes of Wisconsin highlights six major conservation and management 
opportunities for the Northern Highland Ecological Landscape (WDNR 2015b). These are summarized 
below, and a list of Primary Sites are presented under each item as examples. This list of sites is not 
meant to be exhaustive. Property planners and managers may identify important resources outside of 
primary sites by consulting the NHI Portal, NHI Biotic Inventory survey data or contractor reports, and 
NHC District Ecologists, and other resources noted in the subsections below. 

Inland lakes 
The Northern Highland Ecological Landscape presents exceptional opportunities to protect and manage 
inland lakes. The density of lakes here is rivaled in few other parts of the world, making this ecological 
landscape globally important for this resource. Seepage lakes, many of them glacial “kettles,” are the 
most abundant type, followed by drainage lakes, drained lakes, and spring lakes. The NHAL is 
particularly important for the conservation of soft and very soft seepage lakes, which are exceptionally 
low in nutrients and often contain uncommon or rare plant species. Such lakes are vulnerable to 
degradation and diminished water quality from pollution, which may be deposited via the atmosphere or 
by other sources. Examples of Primary Sites on the NHAL that support high-quality inland lakes include: 

o Aurora Lake and Wetlands 
o Bittersweet Lakes to Mann Lake complex 
o Camp Lake and Pines 
o Day Lake 
o Devine Lake and Mishonagon Creek 
o DuPage Lake 
o Hawk and Helen Lakes and Forest 
o Lake Nixon-Alva Birch-Hemlocks-Lake Laura complex 
o Little John Junior 
o Lost Canoe 
o Mary Lake 
o Manitowish Wetland complex  
o Wind Pudding Lakes 

 
Management considerations that pertain to inland lakes include: 

 Protect undeveloped shorelines, springs, and wild rice beds from disturbance. 
 Follow Wisconsin DNR’s best management practices (BMPs) to protect water quality, especially 

for areas in which timber harvests are planned in forests surrounding inland lakes. 
 Prevent or limit the spread of aquatic invasive species, especially through education and cleaning 

at public access points.  
 Avoid inappropriate use of herbicides on aquatic plant life that may cause unintended mortality of 

native aquatic macrophytes and invertebrates. 
 Refer to The Nature Conservancy's Lake Conservation Portfolio (Blann and Wagner 2014) to 

identify lakes with high conservation importance or potential. 
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Extensive forests 
Much of this ecological landscape is forested, and embedded within these forests of deciduous hardwoods 
and conifers are abundant lakes, streams, and wetlands. These forests are contiguous with lightly 
developed areas to the north, east, and west as well as along several of the major river corridors that drain 
to the south, especially the Wisconsin River. The forests of the NHAL occupy an exceptionally strategic 
location.   

 Eastern white pine-red pine forests (northern dry-mesic forests): Historically the NHAL was the 
site of Wisconsin’s greatest pinery, and is recovering in some areas with large trees and natural 
regeneration. Primary Sites with high-quality examples on the NHAL include: 

o Allequash Lake and Pines 
o Grassy Lake CTH M and B Pines 
o Manitowish Wetland complex (especially along the Manitowish River) 
o Mud Creek Springs (upland islands) 
o Papoose Creek Pines 
o Rainbow Wetlands (upland islands) 

 Northern mesic forest: Northern mesic forest is less extensive here than in several other northern 
Wisconsin ecological landscapes, but there are some small but excellent remnants of older forests 
composed of hemlock (Tsuga canadensis) and mesic hardwoods. Primary Sites with high-quality 
examples include: 

o Bittersweet Lakes to Mann Lake complex 
o Catherine Lake Hemlock-Hardwoods 
o Dunn Lake 
o Hemlock Lake 
o Manitowish Wetland complex (the area surrounding Bass Lake on Du Page Lake SNA) 
o Lake Nixon-Alva Birch-Hemlocks-Lake Laura complex 
o Nell Lake 
o Plum Lake Hemlock Forest 
o Van Vliet Hemlocks 

 Northern dry forest: Dry forest of jack pine, red pine, oaks, and aspens is locally important in 
some parts of the NHAL. Primary Sites with high-quality examples include: 

o Big Swamp SNA and Wild Lakes (upland islands south of Indian Creek) 
o Rainbow Wetlands (upland margin and islands in wetland complex) 

 Conifer swamps (black spruce swamp): Acid conifer swamps of black spruce and tamarack are 
well represented in the NHAL and support associated boreal wildlife. In a few places, more 
alkaline conifer swamps occur in which northern white-cedar (Thuja occidentalis) dominates. 
Primary Sites with high-quality examples include: 

o Aurora Lake and Wetlands 
o Big Swamp SNA and Wild Lakes 
o Lake Nixon-Alva Birch-Hemlocks-Lake Laura Complex 
o Lost Canoe 
o North Creek – Trout Springs 
o Rice Creek Complex 

 Other forest communities: Examples of boreal forest and oak-dominated dry-mesic hardwood 
forest are scattered across this landscape. Aspen remains abundant here, and white birch, though 
declining, remains common. Primary Sites with high-quality examples include: 

o Manitowish Wetland Complex (boreal forest at Toy Lake Swamp SNA) 
o Allequash Lake and Pines (oak-dominated dry-mesic forest) 
o Lost Canoe (oak-dominated dry-mesic forest) 
o Two Lakes Pine-Oak Forest (oak-dominated dry-mesic forest) 
o Wind Pudding Lakes (oak-dominated dry-mesic forest) 
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Management considerations that pertain to extensive forests include: 
 The NHAL represents Wisconsin’s best opportunity to protect, manage, and restore forests of 

large white and red pines. Site capability, historical events, scattered remnants, current patterns of 
succession, and a large public land base well suited to supporting this forest type make this 
possible at multiple scales. Forest restoration priorities have been identified here for eastern white 
pine, red pine, eastern hemlock, tamarack, and jack pine. 

 Maintaining and restoring larger patches of contiguous eastern white and red pine forest in some 
areas will provide suitable habitat for species that are declining in more fragmented landscapes, 
especially where the loss of coniferous forests is a significant limiting factor. 

 Incorporating prescribed fire into the management of some pine and oak forests may lead to 
greater success in achieving desired structure and composition, especially where competition 
from red maple (Acer rubrum) and brush limits pine and oak regeneration. 

 Managing for diverse mosaic of natural communities, successional and developmental stages, 
habitats, and patch sizes at the landscape scale will maximize species habitat. This is especially 
important for species that use combinations of forest, wetland, lake and stream habitats and which 
are important for many animals that travel between water and uplands as part of their daily or 
seasonal activities. Minimizing barriers (roads, trails, timber harvest operations) between these 
habitats will be beneficial for wildlife. 

 In actively managed mesic forests, consider management that provides diminished structural and 
compositional components, including large living trees and snags, large coarse woody debris, a 
multi-layered canopy, and long-lived species that were more important in past forests, such as 
eastern white pine, eastern hemlock, and yellow birch (Betula alleghaniensis). 

Peatland complexes 
Large peatland complexes covering thousands of acres occur in the NHAL, affording excellent 
opportunities to manage for the full spectrum of associated wetland communities, in a wide range of 
characteristic patch sizes and configurations and for virtually all associated plants and animals. Peatlands 
are most effectively managed as functional complexes that may include forested, “semi-treed,” shrub, and 
open (treeless) communities. Community types that span this range often include black spruce swamp, 
northern tamarack swamp, muskeg, open bog, and poor fen. On alkaline, or less acidic, peats, northern 
wet-mesic forest (with northern white-cedar dominant), boreal rich fen, and northern sedge meadow may 
be the dominant plant communities. Primary Sites with high-quality examples include: 

o Aurora Lake and Wetlands 
o Big Swamp SNA and Wild Lakes 
o Black Tern Bog 
o Manitowish Wetland Complex (including DuPage Lake Peatlands SNA, Toy Lake 

Swamp SNA, and Frog Lake and Pines SNA) 
o Rainbow Wetlands 
o Johnson Lake Barrens and Springs 
o Lake Nixon - Alva Birch-Hemlocks - Lake Laura Complex 
o Mud Creek Springs 
o Rice Creek Complex 

 
Management considerations that pertain to peatland complexes include: 

 Protection of site hydrology is the key management consideration for maintaining healthy 
peatlands. Ditching, diking, peat mining, road or other right-of-way construction, and logging are 
some of the activities that may have negative impacts on peatland sites by altering water levels or 
water chemistry, channeling water, compacting fragile organic soils, fragmenting contiguous 
habitats, or facilitating the colonization and spread of invasive plants. 
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 Protect the upland-wetland interface and prevent sediment or pollutant-laden runoff from entering 
peatlands and negatively impacting ground water chemistry or allowing invasive plants to move 
into the wetlands. 

 Monitoring for invasive species is crucial, especially along disturbed margins of sites such as 
roadsides, trails (including snowmobile trails), parking areas, lands bordering cranberry marshes 
or other agricultural lands, and any areas adjacent to population centers (e.g., Rhinelander, 
Minoqua, etc.) where invasives are often particularly common. 

 Consider the development of a wildfire management plan for some large peatland complexes that 
dictates where fires will be allowed to burn, where they will be actively suppressed, where 
containment lines will be established, and what types of firefighting resources will be used. It is 
important to recognize that fire is a natural part of peatland ecosystems and that some types of 
suppression activities could do more long-term ecological harm than good. 

Other wetlands 
Marshes, sedge meadows, shrub swamps, and hardwood swamps are often associated with lakes and 
streams, as opposed to peatlands. Their protection is vital to the maintenance of high water quality 
throughout the ecological landscape’s watersheds to provide secure habitat for wetland-dependent native 
plants and animals (including many rarities and socially important plants such as wild rice, Zizania 
palustris) and as an effective means of achieving flood attenuation. The NHAL also hosts a large number 
of rare or otherwise important species that are dependent on the maintenance of high quality aquatic 
habitat in lakes, rivers, and streams. Primary Sites with high-quality examples include: 

o Big Swamp SNA and Wild Lakes (especially Indian Creek) 
o Devine Lake and Mishanogon Creek 
o Lake Nixon-Alva Birch-Hemlocks-Lake Laura Complex 

 
Management considerations that pertain to other wetlands include: 

 Protection of site hydrology is the key management consideration for maintaining healthy 
peatlands. Ditching, diking, peat mining, road or other right-of-way construction, and logging are 
some of the activities that may have negative impacts on peatland sites by altering water levels or 
water chemistry, channeling water, compacting fragile organic soils, fragmenting contiguous 
habitats, or facilitating the colonization and spread of invasive plants. 

 Protect the upland-wetland interface and prevent sediment or pollutant-laden runoff from entering 
peatlands and negatively impacting ground water chemistry or allowing invasive plants to move 
into the wetlands. 

 Monitor for and control invasive species according to a plan based on feasibility of control. For 
more information, see the section on Invasive Species below. 

 In hardwood swamps vulnerable to loss of ash from emerald ash borer (Agrilus planipennis), 
consider underplanting other hardwood species prior to the loss of ash to maintain a forest canopy 
and prevent the conversion of stands to alder (Alnus incana) or reed canary grass (Phalaris 
arundinacea). Examples of potential trees for underplanting include red maple, swamp white oak 
(Quercus bicolor), and disease-resistant American elm (Ulmus americana). 

Rivers, streams, and springs 
Excellent opportunities exist to protect the headwaters regions and upper stretches of large, ecologically 
important rivers such as the Wisconsin and Manitowish-Flambeau systems. The NHAL also contains the 
headwaters of numerous streams designated as Outstanding Resource Waters (ORW), including the 
Flambeau, Manitowish, Trout and Wisconsin rivers and Allequash, McGinnis, Mishonagon, North, 
Pardee, Plum, Siphon, and Stella creeks. These rivers and streams are worthy of priority conservation 
attention because of generally good water quality, important aquatic biota, large acreages of adjoining 
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wetlands (which are themselves often of high significance), mostly forested watersheds, and value as 
connecting corridors within and between ecological landscapes. Primary Sites with high-quality examples 
of rivers, streams, and springs include: 

o Johnson Lake Barrens and Springs 
o Manitowish River 
o Mud Creek Springs 
o North Creek – Trout Springs 
o Trout River 

 
Management considerations that pertain to rivers, streams, and springs include: 

 Protect river shorelines, maintain a high percentage of forest cover in the local watersheds, and 
maintain high water quality in the lakes that such streams connect. 

 Assess adequacy of culverts at road crossings to ensure that there are no direct or indirect barriers 
to the free movement of native aquatic species. 

 Make culverts and other infrastructure more robust to cope with increases in extreme rain events. 
 Follow or exceed water quality BMPs. 

Miscellaneous opportunities: Bracken grassland 
Bracken grassland is a natural or semi-natural shrub- and herb-dominated community that is most often 
associated with frost pockets. Frost pockets are natural, dry depressions found on pitted outwash 
landforms (or sometimes in end moraines) that can experience growing season frosts. Frost damage can 
be severe enough to inhibit or even prevent the growth of trees and tall shrubs. Allelopathy from species 
such as bracken fern (Pteridium aquilinum) and nutrient poor soils that were severely damaged by slash 
fires during the Cutover period may also play a role in keeping sites in an open condition. Examples of 
high-quality sites with bracken grassland include: 

o Aurora Lake and Wetlands (especially Frank Lake and Frost Pocket) 
o Johnson Lake Barrens and Springs 

 
Management considerations that pertain to bracken grasslands include: 

 Maintain natural openings through periodic prescribed fire or other means. 
 Take advantage of natural openings by integrating them into plans for wildlife openings, and 

evaluate the potential for enlarging or maintaining additional openings in former barrens habitat. 
 Avoid planting trees in frost pockets and bracken grasslands, as they provide habitat for species 

requiring openings. 
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Wildlife Action Plan Implementation and the NHAL 
 
Conservation Opportunity Areas 
Conservation Opportunity Areas (COAs) are places in Wisconsin that contain ecological features, natural 
communities, or SGCN habitat that present the greatest likelihood of successfully implementing 
conservation actions when viewed from the global, continental, upper Midwest, or state perspective.  
Several COAs occur on the NHAL (Table 3, Appendix B). 
 
Table 3. Conservation Opportunity Areas of the NHAL. 

COA Name Significance Ecological Landscape 

Manitowish Powell Peatlands Upper Midwest Northern Highland 

Trout Lake Pines Global Northern Highland 

Wisconsin River Headwaters Upper Midwest Northern Highland 

Winegar Moraine-Moose Creek Continental North Central Forest 
Trout-Manitowish River Headwaters   
Aquatic COA, which includes: Upper Midwest Northern Highland 

Manitowish River   

Trout River   

Rest Lak   

Clear Lake   

Little Star Lake   

Alder Lake   

Manitowish Lake   

Island Lake   

Wild Rice Lake   

Big Lake   

Trout Lake   

Boulder Lake   

Trout-Manitowish Chain 

 
Opportunities for Natural Community Conservation 
Opportunities for sustaining natural communities in Ecological Landscapes were developed in 2005 by 
the Ecosystem Management Planning Team (EMPT, published in 2007) and later focused on wildlife 
Species of Greatest Conservation Need and their habitat in the Wisconsin Wildlife Action Plan (WDNR 
2015c).  The goal of sustaining natural communities is to manage for natural community types that 1) 
historically occurred in a given landscape and 2) have a high potential to maintain their characteristic 
composition, structure, and ecological function over a long period of time (e.g., 100 years). This list can 
help guide land and water management activities so that they are compatible with the local ecology of the 
Ecological Landscape while maintaining important components of ecological diversity and function. 
Based on EMPT’s criteria, these are the most appropriate community types that could be considered for 
management activities within each Ecological Landscape. 
 
The Wisconsin Wildlife Action Plan (WDNR 2015c) identifies 42 natural communities for which there 
are “High” or “Moderate” opportunities for protection, restoration, or management on the Northern 
Highland Ecological Landscape (Table 5). For information on conservation actions that are beneficial for 
these communities, please refer to the Wisconsin DNR website, keyword "Wildlife Action Plan". 
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Table 4. Natural Communities that occur on the NHAL with High or Moderate Opportunities for Protection, 
Restoration or Management in the Northern Highland Ecological Landscape (WDNR 2015c).   
Community Type  
Alder Thicket Northern Dry Forest 
Aspen-Birch Northern Dry-mesic 
Black Spruce Swamp Northern Mesic Forest 
Boreal Rich Fen Northern Sedge Meadow 
Bracken Grassland Northern Tamarack Swamp 
Coldwater streams Northern Wet Forest 
Conifer Plantation Northern Wet-mesic Forest 
Coolwater streams Oligotrophic Marsh 
Emergent Marsh Open Bog 
Ephemeral Pond Poor Fen 
Floating-leaved Marsh Riverine Impoundment 
Inland Beach Riverine Lake - Pond 
Lacustrine Mud Flat Shrub-carr 
Large Lake--deep, hard, drainage Small Lake--Other 
Large Lake--deep, hard, seepage Spring Pond, Lake--Spring 
Large Lake--deep, soft and very soft, seepage Springs and Spring Runs (Hard) 
Large Lake--deep, soft, drainage Springs and Spring Runs (Soft) 
Large Lake--shallow, hard, seepage Submergent Marsh 
Large Lake--shallow, soft, drainage Warmwater rivers 
Large Lake--shallow, soft, seepage Warmwater streams 
Muskeg Wild Rice Marsh 
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Opportunities to Conserve Species of Greatest Conservation Need (SGCN) and 
Rare Plants 
The Wisconsin Wildlife Action Plan also notes Species of Greatest Conservation Need (SGCN; WDNR 
2015d) associated with each Ecological Landscape. Species of Greatest Conservation Need are animals 
that have low and/or declining populations that need conservation action. They include various birds, fish, 
mammals, reptiles, amphibians, and invertebrates (e.g., dragonflies, butterflies, and freshwater mussels) 
that are:  

 Are already listed as threatened or endangered; 
 Have few, low, or declining populations, and/or threats their populations or habitats; 
 Are stable in number in Wisconsin, but declining in adjacent states or nationally;  
 Have biological, genetic or ecological characteristics that place them at risk or make them 

vulnerable to decline.  
 
There are 61 SGCN and 20 rare plants highly or moderately 
associated with the Northern Highland Ecological 
Landscape and natural communities that comprise the 
NHAL. This means that these species are significantly 
associated with the EL, and that restoration of natural 
communities with which these species are associated would 
significantly improve their conditions.  
 
The Wisconsin Wildlife Action Plan also identifies 
conservation opportunities by highlighting the natural 
communities in each Ecological Landscape that are most 
important to the SGCN. While many communities that 
occur on the NHAL have major or important conservation 
opportunities, some of these communities support more 
SGCN and rare plant species than others (Figure 2). For 
example, northern dry forest (late seral stage) and northern mesic forest (mid and late seral stages) 
support a significant number of rare species. Although all of these rare species do not necessarily occur on 
the NHAL, communities with higher species counts provide a disproportionate benefit to a greater 
number of SGCN and rare plants across the Northern Highland EL and may warrant special consideration 
in the master planning process. This intersection of SGCN and rare plants with priority natural 
communities represents the best opportunities for management on the NHAL from an ecological and 
biodiversity perspective. For a complete list of which SGCN associated with the Northern Highland 
Ecological Landscape, please see the Wisconsin Wildlife Action Plan website (https://dnr.wi.gov/, 
keyword "Wildlife Action Plan"), or for species associated with specific natural communities, see the 
natural community pages (https://dnr.wi.gov/, keyword "Natural Communities"). 
 
Taxa and species-specific conservation opportunities include: 

 Eagle, osprey, and northern goshawk 
 Peatland and boreal birds (e.g., gray jay, spruce grouse, boreal chickadee, black-backed 

woodpecker, Connecticut warbler, olive-sided flycatcher, ruby-crowned kinglet) 
 Wood turtle, particularly along the Wisconsin River 
 Northern flying squirrel, especially in coniferous forests in or near wetlands 
 Late-successional forest beetles, which include two species currently known in Wisconsin only 

from the NHAL (a click beetle, Agriotes collaris and a longhorned beetle, Goes pulverulentus) 
 Lepidopterans (butterflies and moths) of peatlands, which includes three species currently known 

in Wisconsin only from the NHAL (a leafroller moth (Lozotaenia costinotana), a fungus moth 
(Nemapogon tylodes), and Labrador tea leaf miner (Phyllonorycter ledella)  

Figure 1. Diagram of ecological priorities 
based on the Wildlife Action Plan. 
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Figure 2. Number of SGCN and Rare Plants Highly or Moderately Associated with Natural Communities that have 
High or Moderate Opportunities for Protection, Restoration or Management in the Northern Highland Ecological 
Landscape.11 
                                                      
1 Figure represents the SGCN and rare plants that are moderately or highly associated with the respective natural communities. Species and 
natural communities represented are limited to those that are moderately to highly associated with the Northern Highland Ecological Landscape.  
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Priority Conservation Actions 
The Wildlife Action Plan also describes Priority Conservation Actions that make effective use of limited 
resources and address multiple species with each action (WDNR 2015c). Implementing these actions and 
avoiding activities that may preclude successful implementation of these actions in the future would 
greatly benefit the SGCN at the NHAL. The WAP and all associated conservation actions are completely 
voluntary and non-regulatory. The following conservation actions are provided here for consideration 
where management goals are oriented toward maintaining or improving habitat for SGCN. These actions 
may not be applicable for stands or management units with other management goals. Priority 
Conservation Actions identified in the Wisconsin Wildlife Action Plan that apply to the NHAL include: 

 Develop clear goals for desired future condition at a regional scale, considering forest type and 
age class, as well as the spatial arrangement of different types of forest on the landscape. 

 Research ways to enhance landscape connectivity (e.g. through forest patch size, arrangement, 
corridors, etc.) between patches of young, mid-seral, and old forest for species that require large 
blocks of forested habitat. 

 When managing land surrounding a high-quality forest site, manage in a way that does not isolate 
the site and that minimizes the negative effects of fragmentation. 

 Underplant or use other techniques to establish, promote and release understory trees of 
underrepresented species such as white pine, hemlock, oak, yellow birch, etc., based on local site 
conditions. 

 Practice Green Tree Retention during forest management to promote species, structural and size 
class diversity within stands.  

 Enhance structural complexity of forests by retaining and promoting features important for 
wildlife such as large cavity trees and snags.  

 Survey for and control invasive species prior to forest management; follow terrestrial invasive 
species BMPs during forest management activities.  

 Implement methods to limit negative impacts of locally abundant deer on regeneration of 
dominant trees as well as on ground layer species, particularly for browse-sensitive species (i.e. 
white cedar, hemlock, oak, etc.). 

 Conduct silvicultural trials for utilizing prescribed fire as a tool to promote natural regeneration of 
red and white pine. 

 Develop management techniques, demonstration sites, and management plans that retain forest 
cover following loss of ash from emerald ash borer in ash-dominated hardwood swamps and 
floodplain forests, and minimize risk of conversion to non-forestland (reed canary grass, etc.). 

 Follow forestry best management practices for water quality, especially near riparian areas, and 
consider additional buffers around sensitive wetland habitats (e.g., fens, bogs, springs, sedge 
meadows, etc.). 

 Preserve and restore habitat corridors along river systems, including both wetland and uplands, to 
provide for both linear movement of species along the river corridor and lateral movement to and 
from upland and wetland to river. 
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Wisconsin’s Statewide Forest Strategy and the NHAL 
Wisconsin’s Statewide Forest Assessment (WDNR 2010b) was based on Wisconsin’s Forest 
Sustainability Framework (Wisconsin Council on Forestry 2008) and was designed to assess the current 
state of Wisconsin’s public and private forests and analyze the sustainability of our forested ecosystems. 
Wisconsin’s Statewide Forest Strategy (WDNR 2010c) contains a collection of strategies and actions 
designed to address the management and landscape priorities identified in the Statewide Forest 
Assessment. The strategies are broad guides intended to focus the actions of the forestry community. 
These documents include topics related to biological diversity in Wisconsin’s forests, and provide 
information useful for department master planning and management activities. Several Statewide Forest 
Strategies are particularly pertinent to the NHAL planning efforts in regard to opportunities to maintain or 
enhance biological diversity (Table 5, WDNR 2010b). 
 
Table 5. Selection of Wisconsin Statewide Forest Strategies Relevant to the NHAL. 
 

Strategy 
Number Strategy 

11 Encourage the management of under-represented forest communities. 

13 Increase forest structure and diversity. 

14 Encourage the use of disturbance mechanisms to maintain diverse forest communities. 

15 Maintain appropriate forest types for the ecological landscape while protecting forest health 
and function. 

19 Adapt forest management practices to sustainably manage forests with locally high deer 
populations. 

22 Strive to prevent infestations of invasive species before they arrive. 

23 Work to detect new (invasive species) infestations early and respond rapidly to minimize 
impacts to forests. 

24 Control and manage existing (invasive species) infestations.  

25 Rehabilitate, restore, or adapt native forest habitats and ecosystems. 
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Non-Native Invasive Species  
Non-native invasive species thrive in newly disturbed areas, but also may invade and compromise high-
quality natural areas. They establish quickly, tolerate a wide range of conditions, are easily dispersed, and 
are relatively free of the diseases, predators, and competitors that kept their populations in check in their 
native range. Non-native invasive plants can out-compete and even kill native plants by monopolizing 
light, water, and nutrients, and by altering soil chemistry and mycorrhizal relationships. In situations 
where non-native invasive plants become dominant, they may even alter ecological processes by limiting 
use of prescribed fire, by modifying hydrology, and by limiting tree regeneration and ultimately 
impacting forest composition. In addition to the threats to native communities and native species 
diversity, non-native invasive species negatively impact forestry (by reducing tree regeneration, growth 
and longevity), recreation (by compromising boat access and fishing opportunities on inland lakes), 
agriculture, and human health (by causing skin rashes and increasing incidence of tick-borne diseases).  
For example, in bottomland forests, dense patches of reed canary grass can prevent regeneration of trees 
and a minor infestation can become dense if the canopy is opened beyond 80% cover.  Non-native 
invasive plants and animals can also have negative impacts on fish and wildlife species by long-term 
displacement of native food sources (e.g., for white-tailed deer and turkey; (Gorchov and Trisel 2003), 
diminishing habitat for ground-nesting birds (e.g., ovenbirds and woodcock; (Miller and Jordan 2011, 
Loss et al. 2012) and altering aquatic macroinvertebrate communities in streams, thereby impacting fish 
that feed on them (McNeish et al. 2012). The success of invasive species has been linked to invasive 
earthworms, which eliminate the duff layer and provide newly exposed bare mineral soil for invaders to 
colonize.  
 
Non-native invasive species that are widespread at the NHAL and pose the greatest immediate threat to 
native species diversity, rare species habitats, or high-quality natural communities are listed in Table 67. 
See Table 78 for invasive species to be vigilant for on the NHAL that are not yet known, but are present 
in the vicinity. 
 
When resources for complete control of widespread invasives are lacking, containment (i.e., limiting 
further spread) should be considered as an alternative action. Prevention of spread is, in fact, the most 
cost-effective means of dealing with invasive species.  Forest inventory and management operations 
should take care to follow Best Management Practices related to non-native invasive species to avoid 
further spread.  The frequent usage of the NHAL for recreation also increases the potential for the 
introduction and spread of non-native invasive species on the property. Roads, trails, access points for 
fishing, and other high-use areas are typical entry points for invasive species that are introduced by 
visitors’ footwear, clothing, vehicle tires, boats, and recreational equipment. Once established, these 
invasives may continue to spread along natural corridors (e.g., streams) and along recreational corridors 
(e.g. hunting/fishing walking trails). Invasive species may also be spread inadvertently through 
management activities such as timber operations (especially trenching for planting pine seedlings), 
roadside mowing, and right-of-way maintenance.  All recreation and management activities should 
following the Best Management Practices developed by the Wisconsin Council on Forestry (WDNR 
2009). Furthermore, early detection and rapid control of new and/or small infestations should be 
considered for higher prioritization in any invasive species management strategy (Boos et al. 2010). 
 



Northern Highland-American Legion State Forest 28                    

Table 6. Non-native Invasive Species currently known in the Northern Highland-American Legion State Forest. 
NR 40 Status: Pro = Prohibited, R = Restricted 
  NR 40 

Status 
Upland Habitats Wetland Habitats  

Common Name Latin Name Open Wooded Open Wooded Aquatic
gout-weed Aegopodium podagraria R x x    
garlic mustard Alliaria petiolata R x x    
wild chervil Anthriscus sylvestris Pro x x    
Japanese barberry Berberis thunbergii R  x    
flowering-rush Butomus umbellatus R   x   
Siberian pea-shrub Caragana arborescens R  x    
Asian bittersweet Celastrus orbiculatus R  x    
brown knapweed Centaurea jacea R x     
spotted knapweed Centaurea stoebe R x     
Canada thistle Cirsium arvense R      
European swamp 
thistle Cirsium palustre R    x  
Autumn-olive Elaeagnus umbellata R x     
winged burning-bush Euonymus alatus R x x    
cypress spurge Euphorbia cyparissias R x     
leafy spurge Euphorbia virgata R x     
Japanese knotweed Fallopia japonica   x  x x  
Bohemian knotweed Fallopia X bohemica Pro x  x x  
glossy buckthorn Frangula alnus R  x x x  
English water grass Glyceria maxima Pro   x   
dame's rocket Hesperis matronalis R  x    
yellow iris Iris pseudacorus R   x  x 
yellow archangel Lamiastrum galeobdolon    x  x  
Non-native bush 
honeysuckles 

Lonicera morrowii, L. 
tatarica, L. X bella R x x x x  

bird's-foot trefoil Lotus corniculatus  x     
big-leaf lupine Lupinus polyphyllus  x     
moneywort Lysimachia nummularia R    x  
purple loosestrife Lythrum salicaria R   x   
forget-me-not Myosotis scorpioides R   x  x 
garden forget-me-not Myosotis sylvatica R  x    
Eurasian water-milfoil Myriophyllum spicatum R     x 
wild parsnip Pastinaca sativa R x  x   
reed canary grass Phalaris arundinacea    x x  
non-native Phragmites Phragmites australis Pro   x   
solid-stem burnet-
saxifrage Pimpinella saxifraga R x x    
white poplar Populus alba R x x    
curly pondweed Potamogeton crispus R     x 
bristly locust Robinia hispida R x     
black locust Robinia pseudoacacia R x x    
crack willow Salix X fragilis      x  
crown-vetch Securigera varia R x     
common comfrey Symphytum officinale    x    
common tansy Tanacetum vulgare R x     
colt's-foot Tussilago farfara Pro x x x x  
narrow-leaved cat-tail Typha angustifolia R   x   
hybrid cat-tail Typha X glauca R   x   
garden valerian Valeriana officinalis R x x    
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Table 7. Non-native invasives to watch for in the Northern Highland-American Legion State Forest. 
NR 40 Status: Pro = Prohibited, R = Restricted 

  
NR 40 
Status 

Upland Habitats Wetland Habitats   

Common 
Name Latin Name Open Wooded Open Wooded Aquatic Comments 
PLANTS         

Norway maple Acer platanoides   x   
 Known from 

Ontonagon Co., MI 

Russian olive 
Elaeagnus 
angustifolia R x  x  

 Known from Three 
Lakes area and 
Crescent Lake SW of 
Rhinelander 

hemp-nettle 
Galeopsis 
tetrahit R  x   

 Known from 
Langlade and Iron 
Co., as well as 
Gogebic Co., MI 

giant hogweed 
Heracleum 
mantegazzianum Pro x  x  

 Known from a 10-
mile radius around 
Ironwood, MI 

pestilence 
wort 

Petasites 
hybridus Pro   x  

 Known from Eagle 
River, WI 

common 
buckthorn 

Rhamnus 
cathartica R x x x x 

 Known elsewhere in 
northern WI, locally 
common in Gogebic 
Co. 

 
ANIMALS        

 

Asian long-
horned beetle 

Anoplophora 
glabripennis Pro  x     

Emerald ash 
borer 

Agrilus 
planipennis Pro  x  x  

Present in 
Rhinelander 

Hemlock 
woolly adelgid Adelges tsugae Pro  x    

Present in Lower 
Michigan 

Gypsy moth 
Lymantria 
dispar Pro  x  x  

Present in Bayfield 
and Ashland Cos. 

New Zealand 
mud snail 

Potamopyrgus 
antipodarum Pro     x  

 
FUNGUS         

oak wilt 
Ceratocystis 
fagacearum   x  x  

Uncommon in 
northern WI 
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Forest management operations should follow Best Management Practices developed by the Wisconsin 
Council on Forestry (WDNR 2009).  Additional recommendations can be found in A Field Guide to 
Terrestrial Invasive Plants of Wisconsin (Boos et al. 2010).  In brief, a strategy should involve the 
following elements: 
 

1) Develop a plan by determining the extent of invasion, making maps and setting feasible 
objectives;  

2) Prevent invasions by following BMPs;  
3) Control new invasions as early as possible;  
4) Control invasives using manual, mechanical and chemical means;  
5) Slow their spread when control isn't feasible;  
6) Reduce negative impacts of invasives;  
7) Conduct regular monitoring;  
8) Restore degraded sites to confer resistance to new invasions. 

 
For recommendations on controlling specific invasive species consult with DNR staff, refer to websites 
on invasive species, such as that maintained by the DNR (http://dnr.wi.gov/topic/Invasives/) and by the 
Invasive Plants Association of Wisconsin (http://www.ipaw.org), and seek assistance from local invasive 
species groups:   
 

 County Aquatic Invasive Species Coordinators: https://dnr.wi.gov/lakes/invasives/topics.aspx 
 Wisconsin Headwaters Invasive Species Partnership (includes Vilas and Oneida Co.), 

http://www.whipinvasives.org/ 
 Northwoods Cooperative Weed Management Area (CWMA, includes Iron Co.), 

http://www.northwoodscwma.org/ 
 Project RED: Riverine Early Detectors, River Alliance of Wisconsin 

http://www.wisconsinrivers.org/our-work/project-red 
 
Emerald ash borer 
The emerald ash borer (EAB), an invasive, wood-boring beetle that attacks ash trees, was positively 
identified for the first time in Wisconsin in 2008, and is known from several locations in northern 
Wisconsin, including Oneida County in the vicinity of Rhinelander. The beetle attacks all species of ash 
(Fraxinus spp.) in Wisconsin, and the risk to forests is high: models predict that a healthy forest could 
lose 98% of its ash trees in six years (http://www.emeraldashborer.wi.gov).  
 
The lowland forests of the NHAL are particularly vulnerable to the effects of emerald ash borer, as green 
ash, black ash, and occasionally white ash are important tree species within this ecosystem. Large-scale 
loss of ash in this area, whether through EAB-caused mortality or harvesting, could cause a cascade of 
negative impacts. Degradation of diverse, high-quality forests and loss of forest cover could further lead 
to diminishment of important habitat for rare plants and animals (especially forest interior birds and wood 
turtles), elevated water tables, conversion to alder thickets, and infestation of disturbance-loving invasives 
such as reed canary grass. It is important to note that removal of all ash as a stopgap measure against EAB 
is not recommended (WDNR 2010a) .  
 
Increasing the resiliency of ash-dominated forests by underplanting suitable tree species prior to EAB 
infestation and tree mortality has been applied in other areas of the state. In floodplain forests, species 
such as swamp white oak may be appropriate, while in ash-dominated hardwood swamps, underplanting 
red maple, swamp white oak or disease-resistant strains of American elm may help retain long-term forest 
cover. In addition to being tolerant of shade and high water tables, these species are also projected to fare 
relative well under potential impacts related to long-term climate change (Iverson et al. 2008, Janowiak et 
al. 2014). 



Northern Highland-American Legion State Forest 31

 
Glossy buckthorn 
Glossy buckthorn (Frangula alnus) is locally common in the vicinity of Tomahawk and uncommon to the 
in the Town Arborvitae. As tall shrub, glossy buckthorn has the potential to severely disrupt the forest 
ecosystem by shading out native groundlayer species and inhibiting native tree regeneration.  By 
eliminating virtually all undergrowth and exposing bare mineral soil, they also have the potential to 
increase soil erosion. Furthermore, the leaf litter of buckthorn is higher in nitrogen than native trees and 
shrubs, which alters soil nutrient cycling and creates a feedback mechanism that favors more buckthorn 
and other non-native invasive species.  
 
Glossy buckthorn is a serious threat to the fishery resources of the NHAL, to high-quality recreation, and 
to long-term forest health. A buckthorn control strategy should be a priority for the State Forest.  

 
Primary Sites: Site-specific Opportunities for Biodiversity 
Conservation 
Thirty-eight (38) ecologically important sites, or “Primary Sites,” were identified within the NHAL 
(Table 8 and Map D).  Primary Sites are delineated because they generally encompass the best examples 
of 1) rare and representative natural communities, 2) documented occurrences of rare species populations, 
and/or 3) opportunities for ecological restoration or connections. These sites warrant high protection 
and/or restoration consideration during the development of the property master plan. This report is meant 
to be considered along with other information when identifying opportunities for various management 
designations during the master planning process. 
 
Primary Sites are also considered High Conservation Value Forests (HCVFs) for the purposes of Forest 
Certification, which requires the identification and periodic monitoring of HCVFs. All DNR-managed 
lands, including state forests, parks, wildlife and fishery areas, and natural areas are certified. Certified 
forests are recognized by the Forest Stewardship Council (FSC) and the Sustainable Forestry Initiative 
(SFI) as being responsibly managed (Forest Stewardship Council 2009).  
 
A complete description of the Primary Sites can be found in Appendix D. Information provided in the 
summary paragraphs includes location information, a site map, a summary of the natural features present, 
the site’s ecological significance, and management considerations. For a comparison of current Primary 
Sites with previously identified Primary Sites (WDNR 1999), see Table 9. 
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Table 8. Northern Highland-American Legion State Forest Primary Sites. 

Code 2018 Primary Site Name 

NHALSF01 Allequash Lake and Pines 

NHALSF02 Aurora Lake and Wetlands 

NHALSF03 Big Swamp SNA and Wild Lakes 

NHALSF04 Bittersweet Lakes to Mann Lake complex 

NHALSF05 Black Tern Bog 

NHALSF06 Camp Lake and Pines 

NHALSF07 Catherine Lake Hemlock-Hardwoods 

NHALSF08 Day Lake 

NHALSF09 Devine Lake and Mishonagon Creek 

NHALSF10 Dunn Lake 

NHALSF11 Grassy Lake and CTH M and B Pines 

NHALSF12 Hawk and Helen Lakes and Forest 

NHALSF13 Hemlock Lake 

NHALSF14 Johnson Lake Barrens and Springs 

NHALSF15 Lake Nixon-Alva Birch-Hemlocks-Lake Laura complex 

NHALSF16 Little John Jr. Lake 

NHALSF17 Lost Canoe 

NHALSF18 Manitowish River 

NHALSF19 Manitowish Wetland Complex 

NHALSF20 Mary Lake 

NHALSF21 Mud Creek Springs 

NHALSF22 Nell Lake 

NHALSF23 North Creek - Trout Springs 

NHALSF24 Papoose Creek Pines 

NHALSF25 Plum Lake Hemlock Forest 

NHALSF26 Rainbow Wetlands 

NHALSF27 Rice Creek Complex 

NHALSF28 Shallow Lake 

NHALSF29 Sherman Lake 

NHALSF30 Stone Lake Pines 

NHALSF31 Sweeney Lake 

NHALSF32 Tomahawk Lake Hemlocks 

NHALSF33 Trout Lake Conifer Swamp 

NHALSF34 Trout Lake Pines 

NHALSF35 Trout River 

NHALSF36 Two Lakes Pine-Oak Forest 

NHALSF37 Van Vliet Hemlocks 

NHALSF38 Wind Pudding Lakes 
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Table 9. Comparison of 1999 Primary Sites to 2018 Primary Sites. 
1999 Primary Site Name 2018 Primary Site Name Comments on Changes
Allequash Lake and Pines Allequash Lake and Pines Expanded slightly to encompass SNA, lake, and surrounding 

high-quality upland forest 
Aurora Lake and 
Wetlands 

Aurora Lake and Wetlands Expanded to encompass Aurora Lake SNA, which includes the 
former Frank Lake and Frost Pocket and Mary Davis Reis Bogs 
primary sites. 

Benedict - Hurrah - 
Scaffold Lakes Complex 

Bittersweet Lakes to Mann 
Lake Complex 

Merged into one large site containing Bittersweet, Dry, Benedict, 
Hurrah, and Scaffold Lakes. 

Big Swamp Big Swamp and Wild 
Lakes 

Merged Big Swamp and Swanson Lake and Pines. Removed 
private lands and uplands in forest production. 

Bittersweet Lakes 
Complex 

Bittersweet Lakes to Mann 
Lake Complex 

Merged into one large site containing Bittersweet, Dry, Benedict, 
Hurrah, and Scaffold Lakes. 

Black Tern Bog Black Tern Bog Reduced slightly in size to core of bog 
Blueberry Lake N/A No longer a primary site 
Camp Lake and Pines Camp Lake and Pines Expanded slightly to encompass SNA, lake, and surrounding 

high-quality upland forest in NCMA 
Catherine Lake Hemlock-
Hardwoods 

Catherine Lake Hemlock-
Hardwoods 

Expanded slightly to encompass SNA, lake, and surrounding 
high-quality upland forest in NCMA 

Central Highland 
Macrosite 

N/A No longer using macrosites 

Day Lake Day Lake Slightly reduced in size to align with SNA boundary 
Devine Lake - 
Mishonogan Creek 

Devine Lake and 
Mishonogan Creek 

Reduced slightly to SNA and wild lakes 

Dry Lake and Pines Bittersweet Lakes to Mann 
Lake Complex 

Merged into one large site containing Bittersweet, Dry, Benedict, 
Hurrah, and Scaffold Lakes. 

Du Page Lake and Pines Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

East Ellerson Lake and 
Drumlin 

N/A No longer a primary site 

Escanaba Lake Hemlocks Lost Canoe Merged into a larger site encompassing Lost Canoe SNA and 
surrounding lakes, including former Escanaba Lake Hemlocks 
and Stevenson Creek Pines primary sites 

Frank Lake and Frost 
Pocket 

Aurora Lake and Wetlands Expanded to encompass Aurora Lake SNA, which includes the 
former Frank Lake and Frost Pocket and Mary Davis Reis Bogs 
primary sites. 

Garland Creek Hemlocks N/A No longer a primary site 
Grassy Lake Grassy Lake and CTH M 

and B Pines 
Expanded to encompass both Grassy Lake and adjacent NMCA 
featuring large stands of mature pines 

Hawk Lake Hawk and Helen Lakes and 
Forest 

Expanded to include both Hawk Lake and Helen Lake and 
adjacent NCMA 

Hemlock Lake Hemlock Lake Reduced in size to uplands surrounding Hemlock Lake 
High Lake Spruce - 
Balsam Forest 

N/A No longer a primary site 

Highway 51 Meadow and 
Pond 

N/A No longer a primary site 

Horsehead Lake Pine-Oak 
Forest 

N/A No longer a primary site 

Johnson Creek and Pines Johnson Lake Barrens 
Springs and  

Merged Johnson Creek and Pines and Johnson Lake and Barrens 
into one site encompassing Johnson Lake and Barrens SNA 

Johnson Lake and Barrens Johnson Lake Barrens 
Springs and 

Merged Johnson Creek and Pines and Johnson Lake and Barrens 
into one site encompassing Johnson Lake and Barrens SNA 

Lake Alva Hemlock - 
Hardwoods 

Lake Nixon-Alva Birch-
Hemlocks-Lake Laura 
complex 

Merged into a larger site encompassing Lake Nixon SNA, Lake 
Alva Hemlock-Hardwoods SNA, and Lake Laura Hardwoods 
SNA, as well as adjacent NCMA 

Lake Laura - Salsich Lake Lake Nixon-Alva Birch-
Hemlocks-Lake Laura 
complex 

Merged into a larger site encompassing Lake Nixon SNA, Lake 
Alva Hemlock-Hardwoods SNA, and Lake Laura Hardwoods 
SNA, as well as adjacent NCMA 

Little John Junior Lake Little John Junior Lake Expanded slightly to include both lake and adajcent mature oak 
stands 
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1999 Primary Site Name 2018 Primary Site Name Comments on Changes
Lost Canoe Hardwoods Lost Canoe Merged into a larger site encompassing Lost Canoe SNA and 

surrounding lakes, including former Escanaba Lake Hemlocks 
and Stevenson Creek Pines primary sites 

Lower Manitowish River 
Macrosite 

N/A No longer using macrosites 

Manitowish River Manitowish River Expanded slightly to include river mouth in Island Lake and 
small buffer along river corresponding to NCMA 

Manitowish River 
Wilderness Area 

Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

Mann Creek Pines N/A No longer a primary site 
Mary Davis Reis Bogs Aurora Lake and Wetlands Expanded to encompass Aurora Lake SNA, which includes the 

former Frank Lake and Frost Pocket and Mary Davis Reis Bogs 
primary sites. 

McNaughton Conifer 
Swamp 

N/A No longer a primary site 

Mud Creek Springs Mud Creek Springs Expanded to include NCMA encompassing both Mud Creek 
Spring as well as springs and peatlands along Border Creek 

Nixon Lake Complex Lake Nixon-Alva Birch-
Hemlocks-Lake Laura 
complex 

Merged into a larger site encompassing Lake Nixon SNA, Lake 
Alva Hemlock-Hardwoods SNA, and Lake Laura Hardwoods 
SNA, as well as adjacent NCMA 

North Bass Lake and 
Hemlocks and Bog 

Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

North Creek - Trout 
Springs 

North Creek - Trout 
Springs 

Reduced in size to wetland stands in state ownership 

Northeast Springs - 
Johnson Creek Macrosite 

N/A No longer using macrosites 

Papoose Creek Pines Papoose Creek Pines Reduced slightly to include only SNA and closely aligned 
NCMA 

Partridge Lake 
Connection 

Lake Nixon-Alva Birch-
Hemlocks-Lake Laura 
complex 

Merged into a larger site encompassing Lake Nixon SNA, Lake 
Alva Hemlock-Hardwoods SNA, and Lake Laura Hardwoods 
SNA, as well as adjacent NCMA 

Pickerel Lake N/A No longer a primary site 
Plum Creek N/A No longer a primary site 
Plum Lake Hemlock 
Forest 

Plum Lake Hemlock Forest Expanded slightly to encompass SNA and most of adjacent 
NCMA 

Rainbow Wetlands Rainbow Wetlands Maintained similar shape, aligned to SNA and NCMA 
Rice Creek Complex Rice Creek Complex Reduced slightly to exclude uplands in forest production 
Sandy Beach Lake and 
Bog 

Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

Shallow Lake Rainbow Wetlands Reduced slightly to align to SNA and NCMA 
Sherman Lake Sherman Lake Maintained similar shape 
Sparkling Creek Cedars N/A No longer a primary site 
Star Lake Crescent 
Macrosite 

N/A No longer using macrosites 

Stevenson Creek and 
Pines 

Lost Canoe Merged into a larger site encompassing Lost Canoe SNA and 
surrounding lakes, including former Escanaba Lake Hemlocks 
and Stevenson Creek Pines primary sites 

Stone Lake Pines Stone Lake Pines Maintained similar shape aligned to SNA and adjacent NCMA 
Sugar Lake (Plunkett 
Lake) 

Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

Swanson Lake and Pines Big Swamp SNA and Wild 
Lakes 

Merged Big Swamp and Swanson Lake and Pines. Removed 
private lands and uplands in forest production. 

Sweeney Lake Area Sweeney Lake Expanded slightly to include adjacent high-quality peatland 
Timberlane Pines N/A No longer a primary site 
Tomahawk Lake 
Hemlocks 

Tomahawk Lake Hemlocks Expanded slightly to encompass NCMA 
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1999 Primary Site Name 2018 Primary Site Name Comments on Changes
Toy Lake Cedar and Ash 
Swamp 

Manitowish Wetlands 
Complex 

Merged into one large site encompassing DuPage Lake, Bass 
Lake, Toy Lake, Manitowish Wilderness, and Sandy Beach Lake 
and Bog  

Trout Lake Conifer 
Swamp 

Trout Lake Conifer Swamp Reduced slightly to conform to SNA and corresponding NCMA 

Trout Lake Pines Trout Lake Pines Expanded slightly to match stand boundaries of mature pines 
Trout River Trout River Reduced slightly to conform to SNA and corresponding NCMA 

on state land 
Two Lakes Pine - Oak 
Forest 

Two Lakes Pine - Oak 
Forest 

Slightly reduced in size to align with SNA boundary and remove 
private land 

Upper Gresham Lake N/A No longer a primary site 
Vandercook Lake and 
Pines 

N/A No longer a primary site 

Wharton Lake Bog 
Complex 

N/A No longer a primary site 

Wind Pudding Lake Wind Pudding Lakes Expanded slightly to conform to SNA and corresponding NCMA 
on state land 

Zottle Lake N/A No longer a primary site 
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Future Needs 
This project was designed to provide a biotic inventory of the biodiversity values for the Northern 
Highland-American Legion State Forest. Although the report should be considered adequate for master 
planning purposes, additional efforts could help to inform future adaptive management efforts, along with 
providing useful information regarding the natural communities and rare species of the NHAL.  
 A comprehensive invasive species inventory and management plan is needed. This plan should 

include a monitoring strategy for detecting and rapidly responding to new invasive threats. 

 Monitoring for emerald ash borer infestation is paramount, as well as monitoring the success of any 
silvicultural trials or management to retain areas in forest cover, such as underplanting of other 
desirable tree species in ash-dominated areas. 

 Continue monitoring wood turtle nest productivity and establish long-term wood turtle monitoring 
transects to track population trends. 

 Expand small mammal surveys to inventory for rare woodland SGCN (e.g., woodland jumping 
mouse, northern flying squirrel, water shrew).  Continue surveys of barrens and brushy grasslands for 
presence of Franklin’s ground squirrel. 

 Continue acoustic bat surveys along established pre-determined routes to monitor local bat species 
relative abundance and species presence given white-nose syndrome’s presence in Wisconsin and the 
Upper Peninsula of Michigan. Monitor habitat use and roosting locations of all cave bat species, 
including the federally listed northern long-eared bat.  

 Additional surveys for terrestrial invertebrates would be beneficial.  Specific taxa groups in need of 
additional work include: 

o Inventory of native lady beetles, especially those found in mesic areas. 

o Surveys for bees, especially the yellow-banded bumblebee (Bombus terricola). 

o Surveys for old growth forest beetles such as native longhorned beetles, jewel beetles, and 
other groups with flight traps. This could be in conjunction when monitoring for invasive 
species (e.g., emerald ash borer, Asian longhorned beetle).  

 Continue to document the spatial locations of rare peatland odonates that have significant habitat in 
the NHAL, including incurvate emerald (Somatochlora incurvata), forcipate emerald (S. forcipata), 
and sphagnum sprite (Nehalennia gracilis). In addition, two species occur on the NHAL, and should 
be sought in surveys to better determine their conservation status: subarctic bluet (Coenagrion 
interrogatum) and harlequin darner (Gomphaeschna furcillata). 

 Uncommon peatland and boreal lepidopterans remain under surveyed, despite recent efforts. The 
NHAL is likely important for several uncommon species that should receive continued monitoring, 
including red-disked alpine (Erebia discoidalis), boreal gem (Heliothis borealis), freija fritillary 
(Boloria freija), frigga fritillary (Boloria frigga), and bog fritillary (Boloria eunomia). Several 
additional peatland and boreal species are either not known yet from Wisconsin or are known from 
only a handful of sites in the state and have good potential to occur in the NHAL and should also be 
sought; for details see Johnson (2017). 

 Continue monitoring ephemeral pond productivity through spring egg mass surveys to document 
which ponds on the NHAL are most important for amphibian breeding habitat. 

 Expanded surveys of lakes, especially focusing on those with soft and very soft water. Potential 
survey targets include aquatic macrophytes, shoreline habitat integrity, and water quality monitoring 
(including phosphorus and Chlorophyll-A), especially of lakes that are not monitored through other 
programs or projects. 
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Additional Resources 
Numerous online resources are available for learning more about the rare species, natural communities, 
and ecological concepts contained within this report. These are just a few of the resources that we 
recommend. 

1. WDNR Natural Heritage Conservation Webpages for Animals, Plants, and Communities 
Information for plants, animals, and natural communities on the Wisconsin Working List, as well 
as Species of Greatest Conservation Need from the Wisconsin Wildlife Action Plan. For reptiles 
and amphibians, information for more common species is also provided here. At this time, the 
level of detail available varies among species; some have detailed factsheets while others have 
only a short paragraph or a map. These pages will continue to evolve as more information 
becomes available and are the Bureau of Natural Heritage Conservation's main source of 
information for species and communities. dnr.wi.gov keyword "biodiversity" 

2. Wisconsin Natural Heritage Inventory Working List  

The Wisconsin Natural Heritage Working List contains species known or suspected to be rare in 
the state and natural communities native to Wisconsin. It includes species legally designated as 
"Endangered" or "Threatened" as well as species in the advisory "Special Concern" category.  
This Web page offers a printable pdf file and a key to the Working List for use in conjunction 
with the information provided in #1 above.  dnr.wi.gov keyword "working list" 

3. Ecological Landscapes of Wisconsin 
Wisconsin’s 16 Ecological Landscapes have unique combinations of physical and biological 
characteristics such as climate, geology, soils, water, or vegetation. This publication contains a 
chapter for each of these landscapes with detailed information about their ecology, 
socioeconomics, and ecological management opportunities. An additional introductory chapter 
compares the 16 landscapes in numerous ways, discuss Wisconsin’s ecology on the statewide 
scale, and introduces important concepts related to ecosystem management in the state.  A suite 
of web pages also provide brief Ecological Landscape descriptions, numerous maps, and other 
useful information, including management opportunities for natural communities and Species of 
Greatest Conservation Need.  dnr.wi.gov keyword "landscapes" 

 
4. The Wisconsin Wildlife Action Plan 

This plan is the result of a statewide effort to identify native Wisconsin animal species of greatest 
conservation need. The plan also presents priority conservation actions to protect the species and 
their habitats. The plan itself is available online, and there are several online tools to explore the 
data within the plan. The Web pages are closely integrated with the pages provided in items #1 
and #3 above. The Wildlife Action Plan Web pages are quite numerous, so we recommend the 
following links as good starting points for accessing the information. 

 the plan itself: dnr.wi.gov keyword "wildlife action plan" 
 explore Wildlife Action Plan data by County: 

dnr.wi.gov/topic/WildlifeHabitat/county.asp 
 Wildlife Action Plan Implementation: dnr.wi.gov keyword "wap implementation" 

 
5. Wisconsin's Biodiversity as a Management Issue - A Report to Department of Natural 

Resources Managers 
This now out-of-print report presents a department strategy for conserving biological diversity. It 
provides department employees with an overview of the issues associated with biodiversity and 
provides a common point of reference for incorporating the conservation of biodiversity into our 
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management framework.  The concepts presented in the report are closely related to the material 
provided in this report, as well as the other resources listed in this section. 
dnr.wi.gov/files/PDF/pubs/rs/rs0915.pdf 

6. Wisconsin’s Statewide Forest Strategy 
Wisconsin’s Statewide Forest Strategy is a collection of many strategies and actions designed to 
address major issues and priority topics over the next five to ten years. It provides a long-term, 
comprehensive, coordinated approach for investing resources to address the management and 
landscape priorities identified in the Statewide Forest Assessment. Several of the strategies 
contain issues related to biodiversity and ecosystem management.  
dnr.wi.gov keyword "forest strategy" 
 

7. 2010 Wisconsin’s Statewide Forest Assessment 
The goal of this project was to assess the “state of affairs” of Wisconsin’s public and private 
forests and analyze the sustainability of our forested ecosystems. The Statewide Forest 
Assessment helps to explain trends, identify issues, and present an updated view of the status of 
forests in Wisconsin. The first chapter deals with biological diversity in Wisconsin’s forests, and 
the major conclusions from this assessment were used to develop the strategies in # 6 above. 
dnr.wi.gov keyword "forest assessment" 

 
8. Species Guidance Documents. 

Species guidance documents are peer-reviewed publications with comprehensive information for 
rare species tracked by the Natural Heritage Inventory or identified in the Wisconsin Wildlife 
Action Plan as a Species of Greatest Conservation Need (SGCN). They contain identification, life 
history, management guidelines, screening guidance and avoidance measures and are intended for 
a wide variety of users, including resource managers, private landowners, contractors, students 
and the general public. 
dnr.wi.gov keyword "species guidance" 
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Appendix A 

Natural Heritage Inventory Overview and General Methodology 
This biotic inventory and analysis was conducted by the Wisconsin Natural Heritage Inventory (NHI) 
program.  The Wisconsin NHI program is part of the Wisconsin DNR’s Bureau of Endangered Resources 
and a member of an international network of Natural Heritage programs representing all 50 states, as well 
as portions of Canada, Latin America, and the Caribbean.  These programs share standardized methods 
for collecting, processing, and managing data for rare species, natural communities, and certain other 
natural features (e.g., bird rookeries).  NatureServe, an international non-profit organization, coordinates 
the network.  This appendix provides a general overview of the methodology we use for these projects.  
Please see the NatureServe Web site for more detailed information about standard methods used by the 
Heritage Network (www.NatureServe.org ) for locating, documenting, and ranking rare species and 
natural community occurrences. 
 
General Process Used when Conducting Biotic Inventories for Master Planning 
The Wisconsin NHI Program typically uses a “coarse filter-fine filter” approach to conducting biotic 
inventory projects for master planning.  This approach begins with a broad assessment of the natural 
communities and aquatic features present, along with their relative quality and condition.  The area’s 
landforms, soils, topography, hydrology, current land uses, and the surrounding matrix are also evaluated 
using Geographic Information Systems (GIS) and other electronic and hardcopy data sources.  Data that 
describe conditions for the area prior to Euro-American settlement are often used during this step and at 
other times to further understand the ecological capabilities of the area.  Often, we consult with local 
managers, biologists, or others familiar with the ecology of the area when preparing for an inventory 
project.  The goals for this step are to identify the important ecological attributes and biological processes 
present, as well as to focus our inventory efforts.  
 
The level of survey intensity varies based on the size and ecological complexity of the property or group 
of properties, as well as the resources available.  For larger properties such as state forests, biotic 
inventory efforts typically take more than one year.  Ideally, taxa surveys are conducted following a 
coarse-filter analysis that sometimes include extensive natural community surveys.  There is often time 
for “mop-up work” during the year following the completion of the main survey effort, whereby 
additional surveys are conducted for areas that could not be reached the first year or for which new 
information has become available.  For smaller properties, a “Rapid Ecological Assessment” often takes 
the place of a full-scale biotic inventory.  The level of effort for these projects varies based on the needs 
of the study area, although surveys are almost always completed during one field season.  Coarse filter 
work for rapid assessments is often done based on GIS data, aerial photos, data acquired from previous 
efforts, and information from property managers and others knowledgeable about the area. 
 
Taxa-specific surveys can be costly and intensive and sometimes must be completed during a very narrow 
period of time.  For example, bird surveys must be completed within an approximately one-month time 
window.  For this and several other reasons, our surveys cannot locate every rare species occurrence 
within a given area.  Therefore, it is important to use resources as efficiently as possible, making every 
effort to identify the major habitats present in the study area from the start.  This approach concentrates 
inventory efforts on those sites most likely to contain target species to maximize efficient use of 
resources.  Communication among biologists during the field season can help identify new areas of 
interest or additional priorities for surveys.  The goal is to locate species populations with the highest 
conservation value whenever possible. 
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After all of the data are collected, occurrences of rare species, high-quality natural communities, and 
certain other features are documented, synthesized, and incorporated into the NHI Database.  The NHI 
program refers to this process as “mapping” the data and uses a tabular and spatial database application 
designed specifically for the Heritage Network.    Other secondary databases are also used by the 
Wisconsin NHI Program for storing additional species and community information such as species lists, 
GPS waypoints, photos, and other site documentation.   
 
Once the data mapping and syntheses are completed, the NHI Program evaluates data from the various 
department biologists, contractors, and other surveyors.  This information is examined along with many 
other sources of spatial and tabular information including topographic maps, various types of aerial 
photography, digital soil and wetland maps, hydrological data, forest reconnaissance data, and land cover 
data.  Typically, GPS waypoints and other spatial information from the various surveys are superimposed  
onto these maps for evaluation by NHI biologists.  
 
In addition to locating important rare species populations and high-quality natural community 
occurrences, the major products culminating from all of this work are the “Primary Sites.”  These areas 
contain relatively undisturbed, high-quality, natural communities; provide important habitat for rare 
species; offer opportunities for restoration; could provide important ecological connections; or some 
combination of the above factors.  The sites are meant to highlight, based on our evaluation, the best areas 
for conserving biological diversity for the study area.  They often include important rare species 
populations, High Conservation Value Forests, or other ecologically important areas.  
 
The final report describes the Primary Sites, as well as rare or otherwise notable species, and other 
ecological opportunities for conserving or enhancing the biological diversity of the study area.  The report 
is intended for use by department master planning teams and others and strives to describe these 
opportunities at different scales, including a broad, landscape context that can be used to facilitate 
ecosystem management. 
 
Select Tools Used for Conducting Inventory 
The following are descriptions of standard tools used by the NHI Program for conducting biotic inventories. 
Some of these may be modified, dropped, or repeated as appropriate to the project. 
 
File Compilation:  Involves obtaining existing records of natural communities, rare plants and animals, and 
aquatic features for the study area and surrounding lands and waters from the NHI Database. Other databases 
with potentially useful information may also be queried, such as: forest reconnaissance data; the DNR 
Surface Water Resources series for summaries of the physical, chemical, and biological characteristics of 
lakes and streams (statewide, by county); the Milwaukee Public Museum's statewide Herp Atlas; the 
Wisconsin Breeding Bird Atlas; other NHI “atlas” and site databases; museum/herbarium collections for 
various target taxa; soil surveys; geological surveys; and the department’s fish distribution database.  
  
Additional data sources are sought out as warranted by the location and character of the site, and the purpose 
of the project. Manual files maintained within the Bureau of Endangered Resources, including the State 
Natural Area files, often contain information on a variety of subjects relevant to the inventory of natural 
features for an area. 
 
Literature Review:  Field biologists involved with a given project consult basic references on the natural 
history and ecology of the area, as well as any documented rare species. This sometimes broadens and/or 
sharpens the focus of the inventory efforts. 
 
Target Elements:  Lists of target elements including natural communities, rare plants and animals, and 
aquatic features are developed for the study area. Field inventory is then scheduled for the times when these 
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elements are most identifiable or active.  Inventory methods follow accepted scientific standards for each 
taxon. 
 
Compilation of Maps and Other Spatial Data:  USGS 7.5 minute topographic quadrangles, most often in 
digital form, serve along with aerial photos as the base maps for field survey and often yield useful clues 
regarding access, extent of area to be surveyed, developments, and the presence and location of special 
features.   These are used in conjunction with numerous GIS layers, which are now a basic resource tool for 
the efficient and comprehensive planning of surveys and the analysis of their results. 
 
WDNR wetland maps consist of aerial photographs upon which all wetlands down to a scale of 2 or 5 acres 
have been delineated. Each wetland polygon is classified based on characteristics of vegetation, soils, and 
water depth.  These polygons have been digitized for most counties, and the resulting GIS layers can be 
superimposed onto other maps. 
 
Ecoregion GIS layers are useful for comprehensive projects covering large geographic areas such as counties, 
national and state forests, and major watersheds. These maps integrate basic ecological information on 
climate, landforms, geology, soils, and vegetation.  Ecological Landscapes provide the broad framework most 
often used in Wisconsin; however smaller units, including Landtype Associations, can be very helpful for 
evaluating ecoregions at finer scales. 
 
Aerial photographs:  These provide information on a study area not available from maps, paper files, or 
computer printouts. Examination of both current and historical photos, taken over a period of decades, can be 
especially useful in revealing changes in the environment over time.   The Wisconsin NHI Program uses 
several different types of both color and black and white air photos.  Typically, these are in digital format, 
although paired photos in print format can be valuable for stereoscopic viewing.   High-resolution satellite 
imagery is often cost-prohibitive but is available for some portions of the state and is desirable for certain 
applications.  
 
Original Land Survey Records:  The surveyors who laid out the rectilinear Town-Range-Section grid 
across the state in the mid-nineteenth century recorded trees by species and size at all section corners and 
along section lines. Their notes also included general impressions of vegetation, soil fertility, and topography, 
and note aquatic features, wetlands, and recent disturbances such as windthrow and fire. As these surveys 
typically occurred prior to extensive settlement of the state by Europeans, they constitute a valuable record of 
conditions prior to extensive modification of the landscape by European technologies and settlement patterns.  
The tree data are available in GIS format as raw points or interpreted polygons, and the notes themselves can 
provide helpful clues regarding the study area’s potential ecological capabilities.  
 
Interviews:  Interviews with scientists, naturalists, land managers or others knowledgeable about the area to 
be surveyed often yield invaluable information. 
 
Global Positioning Systems (GPS): Small, portable GPS units are now a routine piece of field equipment 
used for virtually all NHI survey work.  Collecting coordinates (waypoints) facilitates mapping and makes it 
easy to quickly communicate specific locations among biologists.  Often waypoints are paired with photos 
and/or other information and stored in a waypoint tracking database. 
 
Aerial Reconnaissance:  Fly-overs are desirable for large sites, and for small sites where contextual issues 
are especially important. When possible, this should be done both before and after ground level work. Flights 
are scheduled for those times when significant features of the study area are most easily identified and 
differentiated. They are also useful for observing the general lay of the land, vegetation patterns and patch 
sizes, aquatic features, infrastructure, and disturbances within and around the site 
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Appendix B 
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APPENDIX C 

Primary Sites within the Northern Highland-American Legion 
State Forest  
Thirty-eight (38) ecologically important sites were identified on the Northern Highland-American Legion 
State Forest (NHALSF). These “Primary Sites” were delineated because they generally encompass the 
best examples of: 

1) Rare and representative natural communities,  
2) Documented occurrences of rare species populations, and/or  
3) Opportunities for ecological restoration or connections. 

 
These sites warrant high protection and/or restoration consideration during the development of the 
property master plan. This report is meant to be considered along with other information when identifying 
opportunities for various management designations during the master planning process.  
 
Information provided in the summary paragraphs includes location information, a site map, summary of 
the natural features present, important plant and animal species, the site’s ecological significance, and 
management considerations.  
 

Primary Sites             Page 
NHALSF01. Allequash Lake and Pines ..................................................................................................... 48 
NHALSF02. Aurora Lake and Wetlands .................................................................................................... 50 
NHALSF03. Big Swamp and Wild Lakes .................................................................................................. 52 
NHALSF04. Bittersweet Lakes to Mann Lake Complex ........................................................................... 54 
NHALSF05. Black Tern Bog ..................................................................................................................... 57 
NHALSF06. Camp Lake and Pines ............................................................................................................ 59 
NHALSF07. Catherine Lake Hemlock-Hardwoods ................................................................................... 61 
NHALSF08. Day Lake ............................................................................................................................... 64 
NHALSF09. Devine Lake and Mishonagon Creek .................................................................................... 66 
NHALSF10. Dunn Lake ............................................................................................................................. 68 
NHALSF11. Grassy Lake and CTH M and B Pines ................................................................................... 70 
NHALSF12. Hawk and Helen Lakes and Forest ........................................................................................ 72 
NHALSF13. Hemlock Lake ....................................................................................................................... 74 
NHALSF14. Johnson Lake Barrens and Springs ........................................................................................ 76 
NHALSF15. Lake Nixon – Alva Birch-Hemlocks – Lake Laura Complex ............................................... 79 
NHALSF16. Little John Junior Lake .......................................................................................................... 82 
NHALSF17. Lost Canoe ............................................................................................................................. 84 
NHALSF18. Manitowish River .................................................................................................................. 86 
NHALSF19. Manitowish Wetland Complex .............................................................................................. 88 
NHALSF20. Mary Lake ............................................................................................................................. 92 
NHALSF21. Mud Creek Springs ................................................................................................................ 94 
NHALSF22. Nell Lake ............................................................................................................................... 96 
NHALSF23. North Creek – Trout Springs ................................................................................................. 98 
NHALSF24. Papoose Creek Pines............................................................................................................ 100 
NHALSF25. Plum Lake Hemlock Forest ................................................................................................. 102 
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NHALSF26. Rainbow Wetlands............................................................................................................... 104 
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NHALSF28. Shallow Lake ....................................................................................................................... 109 
NHALSF29. Sherman Lake ...................................................................................................................... 111 
NHALSF30. Stone lake Pines ................................................................................................................... 113 
NHALSF31. Sweeney Lake ...................................................................................................................... 115 
NHALSF32. Tomahawk Lake Hemlocks ................................................................................................. 117 
NHALSF33. Trout lake Conifer Swamp .................................................................................................. 119 
NHALSF34. Trout lake Pines ................................................................................................................... 121 
NHALSF35. Trout River .......................................................................................................................... 123 
NHALSF36. Two Lakes Pine-Oak forest ................................................................................................. 125 
NHALSF37. Van Vliet Hemlocks ............................................................................................................ 127 
NHALSF38. Wind Pudding Lakes ........................................................................................................... 129 
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NHALSF01. ALLEQUASH LAKE AND PINES 

Location  
 
 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 1165 acres 

 

Description of Site 
Allequash Lake is located 5 miles south of Boulder Junction, east of Hwy. M, and east of the south end of 
Trout Lake. The site is centered on the shallow south basin of Allequash Lake, a large, soft water 
drainage lake. This basin supports lush, diverse beds of emergent, submerged, and floating-leaved aquatic 
vegetation. The lake (at least the deeper northern basin) is managed for game fish and has been stocked 
many times. A wide band of wild rice marsh occurs around the central basin of the lake. 
 
The shoreline and uplands are primarily forested with mature second-growth Northern Dry-mesic Forest 
of white pine, red oak, sugar maple, red maple, and groves of hemlock. The oldest stands lie around the 
southern basin and south of the lake, while the forest on north side of the lake was selectively harvested 
around 2016.  

Significance of Site 
The entirety of the site falls within the Trout Lake Pines Conservation Opportunity Area. This COA is 
recognized for its global significance because of the large areas of pine-dominated forest and a continuum 
of northern forest types along with high concentration of glacial lakes and open wetlands. The aquatic 
communities are exceptional and support a diverse complement of native flora and fauna, including 
several that are quite rare. The wetlands and lake support the largest nesting colony on the state forest of a 
state endangered marsh bird. The forested portion of this site provides nesting habitat for two other rare 
birds and also supports a rare small mammal. The forest around the south basin of Allequash Lake is 
mature and developing the characteristics of later successional stage forests such as large trees, standing 
snags, coarse woody debris, and in some areas, a white pine supercanopy. Adjoining and nearby forests 
possess few of these attributes. 

Management Considerations 
The entire site is classified as Native Community Management Area with a large portion of the south half 
designated as the Allequash Lake and Pines State Natural Area. The State Natural Area portion of the site 
should be managed for northern dry-mesic/mesic forest, as an aquatic preserve, and as an ecological 
reference area. The aquatic resources and dominant tree species, primarily pines and oaks, are managed 
passively. Per the current management plan for the SNA, the dry-mesic forest will be allowed to gradually 
convert over time to a more mesic forest condition. The forest and aquatic communities should be 
monitored periodically for the presence of introduced invasive species. Future stocking of the lake should 
be carefully reviewed for impact to the aquatic community. 
 
Similar stands in the vicinity of this site have been logged recently, often with a substantial reduction in 
canopy cover. It is important to maintain existing stands of older closed canopy forest in this area. This 
will provide structural features that are relatively scarce in the local landscape, provide forest interior 
habitat, and complement the highly significant wetlands and aquatic features also present at this site. 
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NHALSF01: Allequash Lake and Pines Primary Site.   
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NHALSF02. AURORA LAKE AND WETLANDS  

Location  
 
 Landtype Association: 212Xb02 and 212Xb05 Vilas-Oneida Sandy Hills and Vilas-Oneida 

Loamy Hills 

 Approximate Size: 1255 acres 

 

Description of Site 
This site is located 5 to 7 miles southeast of Boulder Junction, west of Razorback and Plum Lakes and 
encompasses Aurora Lake SNA, which includes Frank Lake Frost Pocket and Mary Davis Reis Bog. 
Local topography is hilly, with numerous depressions. Aurora Lake lies in a low-lying basin and valley, 
Frank Lake occupies a deep depression, and Mary Davis Reis bog is in a small, shallow depression 
between Frank Lake and Aurora Lake. Much of the surrounding forest is managed for aspen, but includes 
stands of red oak, red pine, white pine and northern hardwoods. 
 
Aurora Lake is an undeveloped, shallow, hard water drainage lake, and its outlet stream, Aurora Creek 
flows through wetlands south to Plum Lake. Aurora Lake and creek support wild rice marsh and floating 
and submerged aquatic vegetation. Peatlands in the lake basin and along the stream are primarily black 
spruce swamp, with patches of open bog. The uplands to the southeast are managed, mature second 
growth northern dry-mesic forest of red pine, white pine, red oak, with patches of aspen. The wetland 
around the north end of the lake supports a boreal rich fen with numerous conservative plant species. 
Frank Lake is a 141-acre undeveloped deep, soft water seepage lake with slightly alkaline, clear water of 
high transparency. Less than a quarter mile north of Frank Lake is a bracken grassland in an open, 18-acre 
dry depression does not support forest because of periodic growing season frosts. Mary Davis Reis Bog is 
on rough pitted glacial outwash between Frank and Aurora Lakes which contains several steep-sided 
depressions. The deepest of these contains two small kettle bogs, each consisting of a small open pond 
bordered by a mat of sphagnum mosses, sedges and ericaceous shrubs.  
 
Significance of Site 
The site encompasses the Aurora Lake SNA and connects to similar quality wetlands and upland forests 
buffering the aquatic and wetland complex. The area incorporates two large, undeveloped lakes, very 
uncommon throughout northern Wisconsin, their adjoining significant open bog and coniferous wet 
forests that support rare plants and invertebrates and maturing, good-quality pine forest in the surrounding 
uplands. It falls within the Central Northern Highlands Important Bird Area (IBA) and is recognized for 
large numbers of breeding birds like common loon, bald eagle, osprey, red- and white-winged crossbills, 
wood warblers, and other bird species. Within the site are frost pockets that do not support forest due to 
microclimate conditions and other factors.  
 
Management Considerations 
The State Natural Area portions of the site are managed as aquatic and wetland preserves and as 
ecological reference areas. Monitoring for the presence of invasive species throughout these areas is 
needed. A long-term management plan for the maintenance and expansion of the pine forests in the 
uplands of the site, including an evaluation of the use of prescribed fire, is appropriate here.  Maintaining 
the exceptionally large frost pockets should be a priority. 
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NHALSF02: Aurora Lake and Wetlands Primary Site. 
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NHALSF03. BIG SWAMP AND WILD LAKES 

Location  
 
 Landtype Association: 212Xb03 Vilas-Oneida Outwash Plains  

 Approximate Size: 3969 acres 

 
Description of Site 
The core of this site is Big Swamp SNA, a vast peatland that harbors extensive stands of muskeg, open 
bog, poor fen, sedge meadow, and an undeveloped seepage lake. In the southern and central portion of the 
site is a muskeg community with scattered, stunted black spruce and tamarack with ericaceous shrubs, 
sedges, and sphagnum. The 62-acre Clear Lake is a seepage lake containing very soft water. The 22-acre 
Swanson Lake is a seepage lake containing extremely soft-water. It and several adjacent smaller lakes 
support unique aquatic plants that are specially adapted to the infertile water. A gently sloping sandy 
peninsula lies between Clear Lake and Swanson Lake that supports a dry-mesic forest dominated by red 
pine, red oak, and white pine. Avifauna includes palm warbler, black-throated green warbler, pine 
warbler, hermit thrush, ovenbird, winter wren, sedge wren, Lincoln's sparrow, and northern harrier.  

Significance of Site 
Big Swamp is one of the largest and least disturbed acidic peatlands in the NHAL. It is designated as a 
Conservation Opportunity Area of Upper Midwest/regional significance in the Wildlife Action Plan, 
forming the bulk of the COA along with Rainbow Wetlands to the north. At nearly 4,000 acres, this 
primary site likely supports viable populations of the resident peatland plants and animals. The diverse 
natural community mosaic encompasses wetlands, uplands, and aquatic features and constitutes an 
excellent example of the Northern Highlands Pitted Outwash landscape. Clear Lake is designated as a 
Wilderness Lake, and Swanson Lake and three smaller neighboring lakes are designated as Wild Lakes.  
Uplands around Swanson Lake support one of the NHAL's better second-growth pine forests in that it is 
isolated from roads, plantations, residences, and other factors. The immediate context of the upland forest 
includes extensive undisturbed wetlands of several types and highly significant aquatic features, which 
are additional benefits. This site supports several rare species, including three birds (one of which is state 
threatened), a rare amphibian, and a rare beetle. In addition, two rare aquatic plants, including one that is 
state threatened, occur in lakes. 

Management Considerations 
The majority of this site is encompassed by Big Swamp SNA. Former peatlands on the north side of the 
site have been converted to commercial cranberry bogs. Monitoring should be conducted adjacent to the 
cranberry bogs to search for potential invasive species and check for hydrologic impacts. Several high-
quality wetlands occur along creeks and wetland arms extending beyond the current SNA boundaries. 
One such area bordering Indian Creek contains wild rice marsh, poor fen and several other high-quality 
peatland communities. The wetland complex, along with islands featuring large natural-origin red pine, 
are of ecological reference quality. Management of upland pine stands that perpetuates red pine and 
maintains groves of large trees is important. Managing existing aspen stands in the site with a goal of 
greater representation of long-lived species (such as red pine, white pine and red oak) would diversify the 
forest and provide greater long-term stability in the face of global environmental change. Given the large 
size and unfragmented condition of this site, development of a wildfire plan that dictates under what 
conditions wildfires will be allowed to burn, or if suppressed, what equipment will be used, is 
recommended to avoid potential long-term impacts to the peatland from suppression activities. 
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NHALSF03: Big Swamp and Wild Lakes Primary Site. 
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NHALSF04. BITTERSWEET LAKES TO MANN LAKE 
COMPLEX 

Location  
 
 Landtype Association: 212Xb01 and 212Xb05 Northern Highland Outwash Plains and Vilas-

Oneida Loamy Hills 

 Approximate Size: 6671 acres 

Description of Site 
This large site is in southern Vilas County, northeast of Woodruff and stretches from Highway 70 and Big 
Arbor Vitae Lake north to Mann Lake. It includes Bittersweet Lakes SNA at the southern end of the site, 
as well as two former primary sites (Benedict-Hurrah-Scaffold, Dry Lake and Pines). Topography is 
rolling with numerous depressions holding lakes and wetlands. The site features an extensive forested 
upland of old growth to mature second growth blocks of northern mesic and dry-mesic forest. At least 
fifteen small undeveloped lakes are present. Scattered wetlands are generally small, located in shallow 
depressions and around some of the lakes.  
 
The Benedict-Hurrah-Scaffold Lakes area in the center of the primary site is on pitted outwash. It 
includes seven small, undeveloped soft water seepage lakes bordered by open bog, poor fen, and northern 
sedge meadow. The Bittersweet Lakes complex to the southeast consists of a cluster of small, 
undeveloped, deep, soft water seepage lakes within a matrix of forest. Although the forest is mostly 
second-growth red oak, red maple, paper birch, and balsam fir, there are older stands of hemlock-
hardwoods and white pine-red pine to the north and west of the lakes. Excellent reproduction of hemlock 
was noted in several areas. The clear water of low fertility supports many members of the highly 
specialized "sterile rosette" group of aquatic plants, which includes several rare species. The Dry Lake 
area, which is between Benedict-Hurrah-Scaffold and the Bittersweet complex, is on sandier soils and 
supports a shallow, soft, seepage lake with fluctuating water levels.  
 
Significance of Site 
This site lies within the Trout Lake Pines COA, a Conservation Opportunity Area of global significance 
for extensive areas of pine dominated forest within a continuum of northern mesic forest, dry-mesic forest 
and wetlands. As a large block of undeveloped, high-quality forest and embedded lakes, this site 
exemplifies the COA. Much of the site is dominated by species not common on the NHALSF, including 
hemlock, sugar maple, and yellow birch, making this one of the best opportunities for northern mesic 
forest management on the NHAL. Some younger oak stands as well as older pine stands surround the 
northern mesic forest, providing a matrix of habitat types across the landscape. This large block of forest 
also supports habitat for four rare birds. The fifteen small undeveloped lakes also support important 
aquatic features, including numerous rare plants and a rare dragonfly. Lakes within the Bittersweet Lake 
SNA are designated as Wild Lakes, as are Benedict Lake and Bug Lake. Numerous ephemeral ponds are 
present in the forested areas, including a large pond south of Mann Lake that was the most productive 
pond found on the entire NHAL, with very large numbers of breeding wood frogs, spotted salamanders, 
and blue-spotted salamanders. 
 
Management Considerations 
The majority of this primary site is designated as a Native Community Management Area and is managed 
to represent, restore, and perpetuate mixed hardwoods. Future management should aim to develop 
northern mesic and dry-mesic forests with structural, compositional, and functional traits similar to an old 
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growth forest by establishing and/or maintaining a diversity of tree ages, a complex, multi-layered 
canopy, very large trees, supercanopy pines, and abundant coarse woody debris and standing dead snags. 

Currently there are few roads through the primary site, and future road development should be avoided to 
conserve the unfragmented nature of this large forested area. A tract of land running from near Lucia Bay 
to the southern edge of Ross Lake is designated as a Recreation Management Area and has snowmobile 
trails and two track roads. Use of these trails and development of future trails within this portion of the 
primary site should avoid sensitive features such as wetlands and slopes immediately adjacent to 
wetlands. Invasive species monitoring should be conducted periodically along the trails to detect presence 
of non-native invasive species and control them as quickly as possible.  

The southeastern-most portion of the primary site, in the southern two-thirds of the Bittersweet Lakes 
SNA is designated as a Wild Resource Management Area. In this area, a buffer of natural vegetation 
should be maintained through passive management in the uplands surrounding each lake. Road and trail 
development should be restricted to only those pre-existing that provide carry-in access to lakes.  
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NHALSF04. Bittersweet Lakes to Mann Lake Complex Primary Site. 
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NHALSF05. BLACK TERN BOG 
 
Location  
 
 Landtype Association: 212Xb01 Northern Highland Outwash Plains 

 Approximate Size: 20 acres 

Description of Site 
This glacial kettle depression contains two small ponds bordered by a quaking mat of sphagnum mosses, 
sedges, and ericaceous shrubs. The rich flora includes insectivorous species, orchids, and at least three 
rare plants. The water chemistry and the composition and structure of the vegetation indicate that this 
wetland community is more appropriately classified as a poor fen than a bog. The uplands surrounding 
the complex are forested with stands of second or third growth aspen and paper birch. 
 
Significance of Site 
Black Tern Bog was established as a State Natural Area in 1967. Along with several of the other SNAs in 
the vicinity, it has been used extensively as a teaching and research site by University of Wisconsin 
botanists and plant ecologists. Though small, the site contains a very good example of a glacial kettle 
wetland with better than average plant diversity as well as two small bog lakes. It also harbors one of the 
state’s two known populations of a state endangered plant. A rare invertebrate, colonial waterbird and 
three other rare plants have also been documented at the site. 
 
Management Considerations 
Currently, the entire primary site is designated as a Native Community Management Area for its aquatic 
features. Conservation values at this site are somewhat compromised by small stand size and the 
immediate proximity of heavily-used US Highway 51. Protection of the water chemistry and hydrology 
are high priorities and efforts need to be made to ensure that transportation planners and road maintenance 
crews are aware of the ecological value and sensitivity of these wetlands. Forestry operations in the 
uplands surrounding the primary site should follow best management practices for water quality to avoid 
negative impacts. Recent surveys did not find any evidence of eutrophication or large nutrient inputs from 
run-off, though water chemistry was not examined. Continued use as an educational site is appropriate 
here.  
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NHALSF05: Black Tern Bog Primary Site. 
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NHALSF06. CAMP LAKE AND PINES 

Location  
  

 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 230 acres 

 

Description of Site 
Most of Camp Lake and Pines is an SNA and is located seven miles north of Woodruff within forest 
heavily managed for aspen. The landscape is gently rolling to fairly level with large, shallow depressions 
occupied by wetlands, and larger, deeper ones holding lakes. It consists of mature pine forest around two 
glacial kettle lakes separated by a narrow isthmus and a wetland depression.  
 
Camp Lake is a deep seepage lake with extremely soft, clear water and a sand and gravel bottom. The 
flora includes several plants which have special adaptations to the highly oligotrophic conditions. Camp 
Lake is entirely bordered by a forested upland shoreline. The wetland depression on the east end of the 
site contains a small, shallow, muck-bottomed, seepage lake, within a peatland of muskeg and open bog. 
It is hydrologically connected to Sparkling Creek and wetlands to the north. The western lake is 
surrounded by surrounded by a 100 to 200-meter-wide border of mature northern dry-mesic forest with 
white pine and red pine up to 40” dbh. 

Significance of Site 
The lakes and wetlands are undisturbed and are excellent representatives of common types in the 
Northern Highland landscape. The dry-mesic pine forest community, while small, is mature and 
developing the characteristics of an old-growth stand. These characteristics are currently very rare for this 
forest type throughout northern Wisconsin. The close proximity of two strongly contrasting waterbodies 
affords an unusual opportunity for certain types of protection, research and education. The lakes support a 
rare plant, and the adjacent forest provides habitat for uncommon and declining birds.  

Management Considerations 
Camp Lake and Pines SNA was designated as a State Natural Area in 2007 and is passively managed as a 
northern dry-mesic forest reserve and as an ecological reference area. Managing to increase both the 
amount and the age of pines and other conifers in the forest surrounding the site is a worthwhile 
consideration. Monitoring for and management to control invasive plants and animals is a priority at the 
site. Minimizing intensive aspen management near Camp Lake is suggested to retain soil calcium, an 
important limiting nutrient in softwater lakes. Aspen is a calcium-demanding species, and whole tree 
harvest has been shown to reduce soil calcium levels and is not recommended on any sandy, nutrient poor 
soils, which includes most of the NHAL (Herrick et al. 2009). Low calcium in softwater lakes, associated 
in part with timber harvesting, leads to declines in keystone aquatic herbivores (i.e., Daphnia) which in 
turn leads to increases in algal blooms and declines in water quality (Korosi et al. 2012, Jeziorski et al. 
2015, Jeziorski and Smol 2017). 
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  NHALSF06: Camp Lake and Pines Primary Site. 
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NHALSF07. CATHERINE LAKE HEMLOCK-HARDWOODS 

Location  
 Landtype Association: 212Jc02 Winegar Moraines 

 Approximate Size: 1173 acres 

Description of Site 
Catherine Lake Hemlock-Hardwoods features an extensive stand of mature, mesic forest on rolling 
moraine located on the east side of Catherine Lake. Although the forest varies in quality and composition, 
the eastern half contains a relict old-growth stand dominated by large hemlock, yellow birch, and sugar 
maple where trees 24-36 inches in diameter are common, with the largest trees approaching 50 inches in 
diameter. Portions of the forests were previously selectively logged prior to being designated an SNA. 
Super-canopy white pine occurs near the lake. With some trees estimated at 250+ years in age, it is likely 
that the least disturbed areas of the site were never clear-cut during the cut-over era. These areas contain 
old-growth characteristics including snags, tip-up mounds, coarse woody debris, and a multi-layered 
canopy. The sapling layer is dominated by sugar maple, but locally dense hemlock regeneration is also 
present along with yellow birch. Numerous ephemeral ponds are also present throughout the site. 
 
Associated with the extensive upland forests are five small undeveloped lakes, a complex of wetland 
communities including cedar swamp, open bog, black spruce swamp, emergent marsh, sedge meadow and 
alder thicket, and several miles of undeveloped lake and stream shoreline. The mesic forests of the 
Winegar Moraine on the northern portion of the NHAL have a higher diversity of conservative plants that 
prefer nutrient-rich soils than hardwood forests found elsewhere on the NHAL to the south, where more 
sandy soils predominate. 

Significance of Site 
This site is part of the Winegar Moraine-Moose Creek COA, a Conservation Opportunity Area of 
continental significance featuring a continuum of an extensive matrix of older northern hardwood forest 
with imbedded lakes and wetlands. The site supports one of the most significant upland natural 
community complexes on the NHAL, containing a large block of old hardwood forest, pristine lakes, and 
numerous ephemeral ponds. Older stands of mesic forest are very rare in northern Wisconsin’s present 
landscape and the site provides unique habitat at both a regional and statewide scale. Among the rare 
species documented here are several birds and plants. The site is also one of the few locations in the 
NHAL that provides a concentration of ephemeral ponds in a mature, unfragmented forest, providing 
habitat for pond-obligate breeders such as wood frog, spotted salamander, and blue-spotted salamander. 

Management Considerations 
Most of the site is designated as the Catherine Lake Hemlock-Hardwoods State Natural Area and is 
currently passively managed to promote older successional stages of mesic hardwood forest as well as 
abiotic structural characteristics of old forests (very large trees, a complex multilayered canopy, snags, 
and high volume of coarse woody debris). In native community zones adjacent to the SNA, management 
that promotes similar structural characteristics will complement the passively managed core. Minimizing 
fragmentation (e.g., limiting permanent roads and trails) is important to maintaining this site. Although no 
invasive species were found in 2017 surveys, their introduction and spread would also be a threat to the 
integrity of the forest, thus regular monitoring of field roads and trails is essential. As in all SNAs in state 
ownership, hunting is encouraged to minimize impacts to sensitive plants and forest regeneration from 
deer browsing. 
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Most of the lakes are small, soft, shallow, muck-bottomed, and receive most of their water from 
groundwater seepage, while one of the lakes has hard water. These lakes have apparently not been 
stocked, chemically treated, or otherwise altered. 
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NHALSF07: Catherine Lake Hemlock-Hardwoods Primary Site. 
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NHALSF08. DAY LAKE 

Location  
 Landtype Association: 212Xb06 Trout Lake Drumlins 

 Approximate Size: 222 acres  

Description of Site 
Day Lake is located on a post-glacial sandy plain punctuated by drumlins and various sized depressions. 
The larger, deeper depressions hold lakes such as this one, while the smaller, shallower depressions 
support ponds and wetlands. This 117-acre, 48-foot-deep seepage lake has exceptionally soft, clear water 
that supports an unusual, specialized aquatic flora composed mostly of plant species from the "sterile 
rosette" group, particularly in the two southwest bays and the northeast bay. A small bog lies near the 
southeast end of the lake. Recent high water has flooded the shoreline, causing mortality of shoreline 
alders. A narrow upland forest buffer of mature pine and oak surrounds the lake.  

Significance of Site 
Day Lake is a designated State Natural Area. This waterbody is a very good example of a deep, very soft 
seepage lake with limited development around it, and supports rare and unusual plant species. 
Conservation and protection of this lake type is identified as a major opportunity for the Northern 
Highland Ecological Landscape in Wisconsin’s Wildlife Action Plan.  

Management Considerations 
Most of the site is part of Day Lake SNA and is managed as an aquatic preserve and an ecological 
reference area. A small portion of Native Community Management Area lies outside the current SNA 
boundary but may have attributes of an ecological reference area. 
 
The primary management concern is protecting water quality.  The current property Master Plan 
prescribes managing the uplands for a variety of long-lived tree species and age classes, and converting 
early successional forest types to long-lived pine and oak for the Day Lake site. Minimizing intensive 
aspen management near lakes is suggested to retain soil calcium, an important limiting nutrient in 
softwater lakes. Aspen is a calcium-demanding species, and whole tree harvest has been shown to reduce 
soil calcium levels and is not recommended on any sandy, nutrient poor soils, which includes most of the 
NHAL (Herrick et al. 2009). Low calcium in softwater lakes, associated in part with timber harvesting, 
leads to declines in keystone aquatic herbivores (i.e., Daphnia) which in turn leads to increases in algal 
blooms and declines in water quality (Korosi et al. 2012, Jeziorski et al. 2015, Jeziorski and Smol 2017).  
 
While maintenance of the campsites and canoe access may be necessary, manipulation or removal of 
vegetation and soil disturbance on the site should be minimized to the extent possible. A small amount of 
reed canary grass occurs near the landing and is a high priority for control. Before any chemical treatment 
for invasives or other management that alters the aquatic community occurs, approaches should be 
carefully reviewed for potential negative impacts, and alternatives considered. 
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NHALSF08: Day Lake Primary Site. 
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NHALSF09. DEVINE LAKE AND MISHONAGON CREEK  

Location  
 Landtype Association: 212Xb01 Northern Highland Outwash Plains and  

  212Xb03 Vilas-Oneida Outwash Plains 

 Approximate Size: 1159 acres 

 

Description of Site 
This Primary Site is almost entirely encompassed by Devine Lake and Mishonagon Creek SNA, an 
extensive wetland complex including a large sedge meadow, mixed conifer swamp and shrub-carr 
bordering Devine Lake. The tamarack-dominated wet forest occupies the wetland within the Devine Lake 
basin between the open sedge meadow and a tall shrub community at the upland edge. The 95-acre 
Devine Lake is a spring-fed, drainage lake which occupies a depression in extensive sandy, pitted glacial 
outwash. Several large alkaline springs and seepages feed the lake and surrounding wetlands from the 
north. The lake harbors numerous aquatic macrophytes including wild rice, which occupies 30-40% of the 
lake basin in some years. Mishonogan Creek, the lake’s outlet stream, is bordered by alder thicket, 
muskeg, small stands of white cedar, and patches of boggy black spruce-tamarack swamp.  
 
Significance of Site 
This site is a unique complex of alkaline spring lakes and associated wetlands that are especially rare in 
this ecoregion and harbor exceptional plant diversity. The undeveloped outlet stream is also significant 
and harbors a high diversity of invertebrates. This site supports three rare birds whose habitats include 
both open and forested wetlands. The site is also part of a larger protected area that includes land to the 
west managed by the Lac du Flambeau Band of Lake Superior Chippewa Indians, which provides 
additional habitat for area-sensitive species. 

Management Considerations 
The site is designated as an SNA and is currently classified as a Native Community Management Area. 
Devine Lake is also designated as a Wild Lake. Protection of hydrology and water quality should 
continue to be a priority, both within the site and in the larger groundwater recharge zone that feeds the 
springs and serves as the headwaters of Mishonogan Creek. Upland management actions should be 
evaluated to determine the impacts to the springs and associated wetlands. Current management plans for 
the SNA states that the site will be managed as a reserve for northern wet forest and northern sedge 
meadow, as an aquatic reserve and wetland protection site, and as an ecological reference area. Natural 
processes will determine the structure of the wetland, forest and lake. Monitoring for invasive species 
should be conducted regularly, especially in alkaline areas for non-native cat-tail and glossy buckthorn.  
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NHALSF09: Devine Lake and Mishonangon Creek Primary Site. 
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NHALSF10. DUNN LAKE 

Location  
  

 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills  

 Approximate Size: 954 acres 

 
Description of Site 
Dunn Lake features a mosaic of communities surrounding the lake, giving the area a wilderness aspect. 
The site contains an outstanding example of northern mesic forest, with super-canopy white pine above 
large hemlock, yellow birch, sugar maple, and basswood. This undisturbed stand lies on the northeast side 
of Dunn Lake and extends eastward across the Presque Isle River. Another old-growth stand lies on an 
upland peninsula west of Sanborn Lake. The Presque Isle River is a meandering, soft, warm water stream 
that supports a high diversity of native aquatic plants. Bordering the stream are excellent examples of 
northern sedge meadow, alder thicket, and forested wetlands. 

Significance of Site 
Dunn Lake SNA features excellent examples of mature northern mesic forest with large super-canopy 
trees and a complex multi-layered canopy. The Presque Isle River also supports a high diversity of 
aquatic plants. Dunn Lake is also part of the Trout Lake Pines COA, a Conservation Opportunity Area of 
global significance for extensive areas of pine-dominated forest within a continuum of northern mesic 
forest, dry-mesic forest and wetlands. 
 
Management Considerations 
This site is managed as an ecological reference area and as a reserve for northern mesic forest, black 
spruce swamp, and alder thicket. It also serves as an aquatic reserve and wetland protection area. The 
native species are managed passively, which allows nature to determine the ecological characteristics of 
the site. Exceptions include control of invasive plants and animals, maintenance of existing facilities, and 
access to suppress fires. Salvage of trees after a major wind event is not considered compatible with 
management objectives. The southern part of the site is designated as a future old-growth forest, where 
the currently young trees will gradually age, and develop old-growth characteristics over time. Dunn Lake 
was designated a State Natural Area in 1990. 
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NHALSF10: Dunn Lake Primary Site. 
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NHALSF11. GRASSY LAKE AND CTH M AND B PINES 

Location  
  

 Landtype Association: 212Xb01 Northern Highland Outwash Plains  

 Approximate Size: 1212 acres 

Description of Site 
Grassy Lake is located 2 ½ miles northeast of Boulder Junction, on the north side of Allen Rd. It lies in a 
large depression on gently rolling sandy outwash. The surrounding forest, which stretches north and east 
along County Highways M and B, includes stands of large red pine, white pine, and hemlock as well as 
younger stands of northern hardwoods and pockets of aspen and paper birch.  
 
Grassy Lake is a 220-acre, infertile, spring-fed, softwater drainage lake and has a maximum depth of 4 
feet. Submerged, and floating-leaved plants are abundant in portions of the lake basin. The lake is 
bordered on three sides by a diverse mosaic of wetland communities, including sedge meadow, open bog, 
muskeg, black spruce-tamarack swamp, and a small poor fen on the southern end. There is recent tree 
mortality in tamarack and black spruce in wetlands on the north and south ends of lake, likely due to high 
water. 
 
Significance of Site 
Grassy Lake is a softwater drainage lake a rare lake type in Wisconsin. Grassy Lake is significant because 
of because of its large size, extensive adjoining high-quality wetlands, and minimal developments. Beds 
of aquatic vegetation provide important habitat for many birds, herptiles, and aquatic invertebrates. 
Grassy Lake also supports a rare water bird. This primary site lies within the Trout Lake Pines COA, a 
Conservation Opportunity Area of global significance for extensive areas of pine-dominated forest within 
a continuum of northern mesic forest, dry-mesic forest and wetlands. Large blocks of mature pine and 
hemlock are exceedingly uncommon in the state, and this site represents one of the best places to maintain 
these features. 

Management Considerations 
At Grassy Lake, management activities that protect water quality are crucial. Maintaining the existing 
aquatic communities would have positive benefits to plants and animals using the site. Though lakeside 
development is limited, Allen Rd. and High Lake Rd. run very close to the south and east shores. There is 
some development on privately-owned land west of the lake. A small parking area to the east of the lake 
provides access for users. 
 
As part of a COA of global significance, management of upland areas should consider maintaining older-
aged forest as well as abiotic structural characteristics of old forests (very large trees, complex multi-
layered canopy, snags, high volume of coarse woody debris, etc.). A windstorm toppled trees in this area 
in 2016, and some salvage occurred. Although no invasive species were found in 2017 surveys, their 
introduction and spread would be a threat to the integrity of the forest, thus regular monitoring of field 
roads and trails is essential. Hunting should be encouraged to minimize impacts to sensitive plants and 
regeneration from deer browsing. 
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NHALSF11: Grassy Lake and CTH M and B Pines Primary Site. 
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NHALSF12. HAWK AND HELEN LAKES AND FOREST 

Location   
 Landtype Association: 212Xb05 Vilas-Oneida Loamy Hills and  
  212Xb03 Vilas-Oneida Outwash Plains 
 Approximate Size: 394 acres 

Description of Site 
Hawk and Helen Lakes are two small oligotrophic seepage lakes situated in pitted glacial outwash. Hawk 
Lake is ringed by a narrow band of leatherleaf. A small bay on the northwest side of the lake features an 
undisturbed but very narrow open mat of sphagnum mosses, ericaceous shrubs, sedges, and insectivorous 
plants. Away from the lake shore the open mat grades into a muskeg and black spruce-tamarack swamp. 
Helen Lake has emergent vegetation around the edges of the lake. Each lake appears to have very sparse 
aquatic vegetation. Hawk Lake is 28 feet deep, and Helen Lake is nine feet deep.  
 
The majority of the primary site surrounding the lakes is high quality northern dry-mesic forest dominated 
by large (over 25" dbh) red and white pine with some red oak. White pine and red oak are regenerating in 
the stand, and there is a greater diversity of size classes of all woody species compared with more heavily 
managed dry-mesic forests elsewhere on the NHAL. Coarse woody debris, including some larger moss-
covered rotting logs, is scattered throughout the stand. Standing dead snags, another important abiotic 
forest characteristic, are also scattered.  
 
Significance of Site 
This site is notable for its combination of high quality uplands and undeveloped seepage lakes. The 
dominant forest type, northern dry-mesic forest, was once widespread in the area but large high-quality 
examples are rare currently. Both red and white pine occur in multiple size classes from large canopy 
trees to saplings and seedlings. Helen and Hawk Lakes are designated as Wild Lakes and appear 
relatively undisturbed with no aquatic invasive species present. Each lake contains a rare aquatic plant.  
 
Management Considerations 
The majority of the primary site is designated as a Native Community Management Area to be managed 
for red and white pine. Red maple is common in the subcanopy and understory and should be reduced to 
promote oak and pine regeneration. More heavily managed northern dry-mesic forest stands occur east of 
the primary site between Helen Lake and Highway 47. There is good pine regeneration in some of these 
heavily managed stands, which may compliment the adjacent older stands well and create a forest matrix 
with multiple stand ages represented.  
 
Each lake is undeveloped but open to non-motorized recreation through public boat launches or trails. 
However, the lakes appear to get little use. The lakes are oligotrophic and sparsely vegetated, suggesting 
that nutrient input from run-off is insignificant. Forested buffers should be maintained to continue to 
prevent run-off into the lake, especially on the west side of Helen Lake where steep slopes border the 
lake. No invasive species were observed during limited survey.   
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NHALSF12: Hawk and Helen Lakes and Forest Primary Site. 
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NHALSF13. HEMLOCK LAKE 

Location   
 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 299 acres 

 
Description of Site 
Located on the southeast edge of Minocqua/Woodruff, a narrow arm of Minocqua Lake separates the 
Hemlock Lake site from development. The lake is an undeveloped 40-acre, softwater, seepage lake with 
scattered boggy margins that grade into lowland conifer forest at the north end. The rolling uplands 
surrounding Hemlock Lake support mature northern mesic forest with excellent hemlock regeneration, a 
diverse ground layer, and old-growth indicators such as the lichen lungwort (Lobaria pulmonaria). There 
are second growth hardwood-dominated areas on the north and southeast ends of the site. The forest west 
of Woodruff Drive was been selectively harvested in 2016 to promote hemlock regeneration.  
 
Significance of Site 
This site supports over 200 acres of northern mesic forest with good ecological integrity. Large blocks of 
older forests, especially mesic forests, are relatively rare in the NHAL and the surrounding region. This 
primary site lies within the Trout Lake Pines COA, a Conservation Opportunity Area of global 
significance for extensive areas of pine dominated forest within a continuum of northern mesic forest, 
dry-mesic forest and wetlands. Hemlock Lake was identified as an important conservation target in The 
Nature Conservancy's Lake Conservation Portfolio (Blann and Wagner 2014). At least one rare plant and 
a rare amphibian occur in Hemlock Lake, and a rare forest raptor was known to nest at the site in the past. 
 
Management Considerations 
As part of a COA of global significance, large blocks of older forest and the species that rely on this 
habitat is a priority. Promoting and maintaining older forest structure should be emphasized, including 
very large trees, complex layers of diverse tree species (canopy, subcanopy, mid-story, seedlings), 
frequent snags, and high volumes of coarse woody debris. Given the emphasis on hemlock regeneration, 
deer hunting should be encouraged. 
 
This site and its surroundings are classified as a Recreation Management Area. While maintenance of the 
boat launch and parking area at the southwest end of the lake may be necessary, manipulation or removal 
of vegetation and soil disturbance on the site should be minimized to the extent possible. The non-native 
invasive common hemp-nettle (Galeopsis tetrahit) was identified on the site during 2017 surveys. Given 
the recreational focus of this site, monitoring for non-native invasives at likely points of entry (e.g., boat 
launch, parking area, logging roads, trails, Woodruff Drive, etc.) and rapid response to new invasions are 
particularly important for maintaining the integrity of the forest and other natural communities of this site. 
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NHALSF13: Hemlock Lake Primary Site. 
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NHALSF14. JOHNSON LAKE BARRENS AND SPRINGS 

Location  
  

 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 1361 acres 

 

Description of Site 
Johnson Lake Barrens and Springs SNA encompasses most of this site. Located in the headwaters of the 
Manitowish River, the primary site protects four coldwater streams (Johnson, Garland, Salsich, and 
Siphon Creeks) and the extensive complex of springs and spring ponds that feed them. Johnson Lake, the 
largest of the spring ponds, is surrounded by areas of submergent marsh, northern sedge meadow, and 
open bog. Gentle slopes rise above Johnson Lake to a sandy glacial outwash plain where controlled fire 
and cutting are used to promote barrens and grassland habitats. Garland Springs and Creek feed into 
Johnson Lake, and support extensive tracts of northern sedge meadow and open bog that grade into 
muskeg and black spruce swamp with high ecological integrity. Similar wetland communities also occur 
along Johnson and Salsich Creeks, but are narrower in extent due to topographical constraints. Lush, 
within-stream stands of submergent and emergent aquatics are significant in some stretches of Johnson 
Creek. The Siphon Springs complex, which includes Goodyear Springs, protects a three-acre spring pond 
approximately one mile east of the Salsich Creek headwaters. 
 
Significance of Site 
Johnson Lake Barrens and Springs was originally designated a State Natural Area in 1973; the boundary was 
expanded in 2007 to include the spring complexes. Johnson Lake is designated as a Wild Lake. It and the 
unnamed spring pond near the junction of Salsich and Johnson Creeks (WBIC 0242000) were also identified 
as priorities for conservation in The Nature Conservancy's Lake Conservation Portfolio (Blann and Wagner 
2014). Siphon Creek is a Class II trout stream and an WDNR Exceptional Resource Water. Five rare bird 
species have been documented in and around this site using a variety of habitats including barrens, 
grasslands as well as both non-forested and coniferous wetlands. 
 
Management Considerations 
The State Natural Area is managed as a reserve for aquatic and wetland communities as well as for 
barrens and grasslands. While a 400-meter buffer along Garland and Salsich creeks was protected within 
the SNA boundary, additional areas of high integrity wetlands adjoining the creeks are captured within 
the primary site boundary.  

One of the primary management considerations is to protect and monitor water quality and hydrologic 
function of the site’s aquatic and wetland resources. Measures may be explored to buffer harmful runoff 
from roads into these features, particularly where they pass alongside or through the site (e.g., Jute Road 
runs through the northern part of the primary site at the top of a steep slope that grades down to Garland 
Creek). Minimizing intensive aspen management near Johnson Lake and the spring ponds of this site is 
suggested to retain soil calcium, an important limiting nutrient in softwater lakes. 
 
On the uplands of the site, continuing application of prescribed fire to maintain a continuum of 
grasslands, barrens and dry forest serves to promote a landscape structure that is characteristic of 
droughty, nutrient-poor sites, reduces habitat edge, and provides important habitat for rare and declining 
species. 
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Given the paucity of non-native invasives in the wetland and aquatic features of this site, monitoring for 
new invaders should be conducted at likely points of entry (roadsides, canoe accesses, trout fisherman 
volunteer trails, and streambanks). At Siphon Springs, reed canary grass is present along the spring pond 
fringe; control of this source population is a priority for protecting all aquatic and wetland resources that 
lie downstream from the pond.  European honeysuckle is also known within the SNA and adjacent 
properties and is a priority for control. While at least nine non-native species have been identified in the 
bracken grassland area (e.g., red clover, common mullein, timothy), only orange hawkweed is classified 
as ecologically invasive.  
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 NHALSF14: Johnson Creek Lake, Springs and Barrens Primary Site. 
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NHALSF15. LAKE NIXON – ALVA BIRCH-HEMLOCKS – LAKE 
LAURA COMPLEX  

Location   
 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills and  

  212Xb05 Vilas-Oneida Loamy Hills 

 Approximate Size: 7117 acres 

 
Description of Site 
This 10 mile-long complex encompasses three SNAs (Nixon Lake SNA, Lake Alva Birch-Hemlock SNA, 
and Lake Laura Hardwoods SNA) on the east portion of the NHAL and includes peatland complexes, 
stream corridors, a wilderness lake, wild lake, and large stands of mature Northern Mesic Forest.  
 
Nixon Lake is an undeveloped, hardwater lake drained by Nixon Creek. The lake and creek are bordered 
by extensive sedge meadow and alder thicket as well as muskeg and black spruce – tamarack swamp.  
 
Lake Alva-Birch Hemlock SNA features a mature northern mesic forest on the rolling topography south 
of Lake Alva dominated by hemlock, yellow birch, and sugar maple. The undeveloped 24-acre Lake Alva 
is a seepage lake with low fertility surrounded by a conifer swamp. The lake is drained by McGinnis 
Creek, which flows west to Nixon Lake and is bordered by northern sedge meadow, open bog, muskeg 
and black spruce-tamarack swamp. To the south, a 260-acre cedar swamp bordering Partridge Lake is 
drained by Partridge Creek, which also flows northwest toward Nixon Lake. 
 
The complex stretches southeast to encompass the Lake Laura Hardwoods SNA as well as areas to the 
north and south of the SNA. The SNA and adjacent uplands feature an extensive northern mesic forest 
that includes old-growth and mature stands that range from almost pure hemlock with white pine to pure 
hardwoods with sugar maple, yellow birch, and basswood. 
  
Significance of Site 
This complex represents the one of the largest undeveloped natural landscapes in the northeast portion of 
the NHAL. The lakes, streams, and adjoining peatlands are extensive, connected, and high in quality, and 
support several rare birds, plants, and several rare invertebrates, as well as two species of beetles found in 
old-growth forests currently known in Wisconsin only from this site (a click beetle, Agriotes collaris and 
a longhorned beetle, Goes pulverulentus, Steffens 2017) and many uncommon peatland lepidopterans 
(Johnson 2017). The uplands, particularly around Lake Alva and Lake Laura, feature mature northern 
mesic forest that support rare raptors, mammals, and birds, including a unique assemblage of both 
southerly and northerly bird species. The area north of Lake Laura also encompasses a portion of the 
WDNR's Managed Old-growth Silvicultural Study (MOSS). Lake Alva is designated a Wilderness Lake, 
while Lake Salsich is designated a Wild Lake. Together, the SNAs and the landscape that connects them 
conserve examples of nearly the full range of habitats found on the NHAL on a large scale, from acid 
peatlands and softwater lakes to cedar swamps to hemlock and non-hemlock hardwoods. While this 
primary site contains a wide variety of habitats and each SNA has its own significant features, together 
the site forms a large contiguous block of undeveloped mature forests as well as undeveloped lakes and 
peatlands connected by high-quality streams and wetland corridors, with much of the uplands not in 
SNAs serving as a forest buffer managed for native community characteristics. This site also lies partially 
within the Wisconsin River Headwaters COA, a Conservation Opportunity Area of Upper 
Midwest/regional significance. 
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Management Considerations 
For wetlands, lakes, and streams, protection of hydrology is crucial for long-term function. Invasive 
species including European marsh thistle and garlic mustard have been found on the shore of Lake Laura. 
While garlic mustard appears to have been controlled initially, continued monitoring is recommended 
with plans for control if and when new infestations are detected. In the native community zones of mesic 
forests, management that promotes complex multilayered canopy, snags and high volumes of coarse 
woody debris, and large trees will complement the characteristics of the adjacent SNAs, which are 
currently passively managed. Finally, at a landscape scale, maintaining ecological linkages with mature 
forest and large undeveloped wetlands minimally fragmented by improved roads provides important 
migration and travel corridors, which is a vital component of helping plants and animals adapt to 
environmental change. 
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NHALSF15: Lake Nixon – Alva Birch-Hemlocks – Lake Laura Complex Primary Site. 
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NHALSF16. LITTLE JOHN JUNIOR LAKE 

Location   
 

 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 76 acres 

 

Description of Site 
Little John Junior Lake is located 8 ½ miles north-northeast of Woodruff, on the south side of Hwy. N. It 
is a 19-acre, deep seepage lake of extremely low fertility with dense to sparse beds of submerged and 
floating leaved aquatics in the lake and an intermittent, narrow, sandy shoreline and a high density of rare 
plants. The bottom materials are mostly sand and gravel, which in some areas occur under a very thin 
layer of organic sediments. Surrounding the lake is a 100 to 160-meter-wide border of mature northern 
dry-mesic forest of red pine, red oak, and white pine. A carry-in landing is located on the west side of the 
lake, and Firefly Lake campground borders the site to the southeast.  
 
Significance of Site 
This deep, ultra-soft, hard-bottomed seepage lake is one of the highest quality lakes in the region, and the 
NHAL is the best place to conserve these lakes in the state. It is also a TNC Portfolio Lake (Blann and 
Wagner 2014). At least five rare plants and a rare dragonfly occur here. The site also lies with the Trout 
Lake Pines Conservation Opportunity Area, a COA of global significance for the continuum of northern 
forest types along with a high concentration of lakes and open wetlands. 
 
Management Considerations 
Little John Junior Lake should be considered for strong protective designation to ensure the maintenance 
of its highly significant biological values. Deep seepage lakes are highly vulnerable to development 
because of their firm bottoms, clear, soft water, low density of aquatic vegetation, and high aesthetic 
qualities. The lake was chemically treated and then stocked in the past in an attempt to improve the sport 
fishery, but chemical treatment and other management that alters the aquatic community should be 
avoided in the future. The lake is currently designated as a Recreation Management Area. No 
developments are present on the shoreline at this time, but a county highway does occur just to the north 
of the lake. Increased access has the potential to negatively impact the aquatic communities of this lake.  
 
The uplands above the lake are designated as Forest Production. Forestry BMPs should be followed 
during timber operations in these uplands to reduce soil erosion, excess run-off, and large nutrient inputs 
into Little John Junior Lake. Similarly, drastic reduction in canopy cover or conifer coverage should be 
avoided. In addition, minimizing intensive aspen management (especially whole-tree biomass harvest) 
near this site is suggested to retain soil calcium, an important limiting nutrient in softwater lakes (Herrick 
et al. 2009). 
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NHALSF16: Little John Junior Lake Primary Site. 
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NHALSF17. LOST CANOE 

Location  
 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills and  

  212Xb05 Vilas-Oneida Loamy Hills 

 Approximate Size: 2214 acres 

 
Description of Site 
This site encompasses Lost Canoe SNA and adjacent land and is located 2 ½ to 5 miles southeast of 
Boulder Junction. It is centered on three undeveloped, softwater lakes and includes the surrounding 
uplands and associated wetlands, small lakes, and small streams. The forest is mature second-growth 
northern dry-mesic forest of red oak, sugar maple, and white pine with a varying abundance of red pine, 
bigtooth aspen, paper birch, and red maple. An old growth stand of northern mesic hemlock forest 
occupies a 25-acre island in a black spruce swamp on the southeast end of Escanaba Lake. 
 
Lost Canoe Lake is a 250-acre softwater seepage lake with submerged, floating leaved, and emergent 
aquatics. Escanaba Lake is a 293-acre, softwater drainage lake with scattered beds of floating and 
submerged leaved aquatics. Pallette Lake is a 173-acre deep, softwater seepage lake with beds of 
submerged and floating leaved aquatics and scattered patches of emergent marsh. The headwaters of 
Stevenson Creek arise on the west side of Pallette Lake. This wetland has been hydrologically 
manipulated by a control structure and features floating mats of poor fen, open water pools with 
submerged and emergent marsh, and forested seeps on the east edge. 
 
Significance of Site 
The site is centered around the extensive Lost Canoe State Natural Area that features excellent examples 
of representative natural community types of this region. Old-growth pine-oak and hemlock-hardwood 
forests are now very rare in the Wisconsin landscape but are found here and support rare species. There 
are several undeveloped lakes within the site that harbor rare aquatic plants. The wetland communities are 
of very good-quality and include wiregrass (Carex lasiocarpa) meadow. 
 
The remainder of the site is classified as Native Community Management Area and the entire site falls 
within the Trout Lake Pines Conservation Opportunity Area, recognized for its global significance 
because of the large areas of pine-dominated forest, a continuum of northern forest types, and a with high 
concentration of glacial lakes and open wetlands. It falls within the Central Northern Highlands IBA and 
is recognized for large numbers of nesting common loon, bald eagle, osprey, blue-headed vireo, wood 
warblers, and other uncommon bird species. A rare small mammal was found in an upland conifer stand. 
This site harbors the best-known population of this species on the NHAL, and was one of only two places 
on the state forest where it was found in 2017.  Several rare plants are also located at the site including 
one that is state endangered. The site also contains Portfolio Lakes (Blann and Wagner 2014). 
 
Management Considerations 
The State Natural Area is passively managed to allow natural processes to determine the structure of the 
forest, wetlands, and lakes within the site.  However, the poor reproduction of hemlock and yellow birch 
within the mesic forest stands on this site warrants considering selective harvest to promote and enhance 
their regeneration. The remainder of the upland pine forest should be managed with longer rotations to 
complement the significant natural features of this area. The lakes should remain undeveloped and along 
with the wetlands, be considered as ecological reference areas. Control and monitoring for invasive 
should be a priority. A small, unnamed lake northeast of Lost Canoe Lake is designated as a Wild Lake. 
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  NHALSF17: Lost Canoe Primary Site. 
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NHALSF18. MANITOWISH RIVER 

Location  
  

 Landtype Associations: 212Xb03 Vilas-Oneida Outwash Plains 

 Approximate Size: 623 acres 

 
Description of Site 
This portion of the Manitowish River begins at County Highway K near the outlet of Boulder Lake and 
ends at the inlet to Island Lake. The river averages 55 feet in width, has a maximum depth of 4 feet, and is 
of medium fertility. Flow velocity ranges from slow to moderate and sand and gravel are the primary 
bottom materials.  
 
The river is bordered by various types of wetlands and second-growth northern dry-mesic forest. The 
river flows southwest, eventually joining the Bear River in Iron County to form the Flambeau River. 
There are several dams on the Manitowish, including a dam with a 10-foot head at the outlet of Boulder 
Lake which alters the river’s natural flow regime. 
 
Significance of Site 
The aquatic life of this stream is rich in insects, fish, and mussels. The site falls within the Trout-
Manitowish Headwaters Conservation Opportunity Area, a COA of Upper Midwest significance for its 
value to rare aquatic species and water quality of the surrounding area. The intact watershed and the 
stream’s connection to other important aquatic features and wetland communities downstream make this 
section of the Manitowish River significant to the forest and the region.  
 
Management Considerations 
The entire length of the river and uplands bordering the river are classified as a Native Community 
Management Area. Changes to the current water quality characteristics would negatively impact the rare 
aquatic animals found here. Surrounding land uses should be evaluated for potential impacts to water 
quality. Forestry practices in the adjacent uplands should be conducted to ensure protection of the water 
quality and chemistry. Reducing soil erosion and sediment loading during forestry operations in sites 
adjacent to the river can be accomplished by meeting or exceeding standards described in Wisconsin’s 
Forestry Best Management Practices for Water Quality.  
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NHALSF18: Manitowish River Primary Site. 
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NHALSF19. MANITOWISH WETLAND COMPLEX 

Location  
  

 Landtype Associations: 212Xb01 Northern Highland Outwash Plains and  

  212Xb03 Vilas-Oneida Outwash Plains 

 Approximate Size: 22,124 acres 

 

Description of Site 
The Manitowish Wetland Complex is extensive, encompassing wetlands, uplands, lakes, rivers and streams in 
the northwest portion of the NHAL. It stretches 11 miles from near the east end of the Turtle Flambeau 
Flowage extending northeasterly towards Winchester. The terrain is gently rolling to nearly level sandy 
outwash, mostly in low lying basins at or near the water table. The site encompasses three SNAs (DuPage 
Lake Peatlands SNA, Toy Lake Swamp SNA, and Frog Lake and Pines SNA) and highlights the landscape 
scale nature and connectivity of this area. Wetlands includes peatlands such as open bog, muskeg, northern 
tamarack swamp, black spruce swamp, with smaller areas of northern wet-mesic forest, hardwood swamp, 
poor fen, shrub-carr, northern sedge meadow, alder thicket, and submergent marsh. The uplands support 
northern dry-mesic forest, with smaller but significant stands of northern mesic forest and boreal forest. The 
site also includes at least 13 named lakes, numerous unnamed lakes, as well as free flowing stretches of Lost 
Creek and the lower Manitowish River. The area’s intactness and connectivity is underscored by the dearth of 
paved roads. Other than County Highway J near the north end of the site, only short stretches of Highway 51 
and Highway 47/182 pass through the site.  
 
Toy Lake Swamp SNA is located on the northeast end of the site in a wetland basin. Toy Lake is a spring fed 
wetland with areas of open water, emergent marsh, and submergent marsh. The primary communities are 
white cedar swamp, and black ash swamp with alder thicket and shrub-carr. Upland islands support mature 
hemlock–hardwoods with emergent white pine, and large white spruce. Boreal forest stands occur along 
upland edges of the wetland. A significant portion on the northeast end is privately owned. 
 
DuPage Lake Peatlands SNA occupies the north-central portion of the site. Primarily a peatland composed of 
open bog, muskeg, and black spruce swamp, it also features poor fen, shrub-carr, and smaller stands of 
northern wet-mesic forest, and hardwood swamp. There are scattered patches of old growth hemlock-
hardwood forest, islands of old growth white pine, and at least eight undeveloped lakes. The 32-acre Du Page 
Lake is deep, with very soft water, and has a bottom of muck and sand with patches of gravel. The SNA 
also includes North Bass Lake a 194-acre shallow, soft, seepage lake surrounded by poor fen and muskeg. 
Low uplands around the lake and wetland support older stands of northern mesic forest of hemlock, yellow 
birch, and sugar maple with old growth characteristics. Hemlock regeneration is excellent and ephemeral 
ponds are common. The primary site includes a significant amount of peatland areas outside the current SNA 
boundaries. 
 
Frog Lake and Pines SNA is located on the western edge of the site along the Manitowish River and is part of 
the much larger Manitowish River Wilderness Area. Both lie in a large basin drained by a free-flowing 
section of the Manitowish River. The area is primarily a large peatland complex composed of open bog, 
muskeg, northern wet forest, and black spruce swamp, with areas of northern sedge meadow, poor fen, 
alder thicket, shrub-carr, northern wet-mesic forest. Small patches of the regionally rare floodplain forest 
also occur along the Manitowish River. Emergent and submergent aquatics occur along the river and in 
Frog Lake, a 42-acre, deep, soft seepage lake. Northern dry-mesic forest on uplands feature stands of 
mature to old growth white and red pines and younger stands of aspen, red maple, balsam fir.  
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Other noteworthy locales within the primary site include Plunkett Lake, located in the central portion of 
the site. Also known as Sugar lake, this 48-acre, deep seepage lake contains freshwater sponges and is 
bordered on the west by wetlands composed primarily of shrub-carr, with smaller stands of northern wet-
mesic forest and hardwood swamp. 
 
Sandy Beach Lake is located on the southeast end of the primary site. An acidic peatland of open bog, 
muskeg and black spruce swamp, it features a free-flowing section of Lost Creek which is bordered by 
northern sedge meadow, open bog, and patches of northern wet forest. Just to east is Mud Lake, a 56-acre 
shallow drainage lake with submergent aquatic vegetation, bordered by sedge meadow with small patches 
of northern wet forest.  
 
Significance of Site 
This site forms most of the Manitowish - Powell Peatlands Conservation Opportunity Area, a COA of Upper 
Midwest significance. The huge size of this wetland complex along with the numerous types of high-quality 
wetlands found here are unique not only within the NHAL but the entire state. In addition, significant acreages 
of high-quality pine and hemlock stands surround the wetlands near DuPage Lake, North Bass Lake, and the 
Manitowish River Wilderness Area. Vast undeveloped peatlands and extensive forests of mature red and 
white pine are among the NHAL's most important and characteristic natural features. The large size of the 
primary site allows for linkages among many different natural communities, upland and wetland, and 
supports great species diversity and an important corridor for movements of large mammals and extensive 
nesting habitat for area sensitive species (requiring habitat patches of 100 – 250 acres or larger). Several 
Wilderness Lakes have been designated here, including Woodson Lake, Kelly Lake, Brush Lake, and Toy 
Lake. In addition, several Wild Lakes have been designated, including DuPage Lake, Frog Lake, and Mud 
Lake. Many of these lakes are also Portfolio Lakes (Blann and Wagner 2014). 
 
Along with its size, the primary site, and especially the wetlands, are mostly undisturbed and of very high 
quality. Rare plants, birds, and an invertebrate have all been documented in the wetlands within the 
primary site. In addition, two potential new state records for moths were found here, a leafroller moth 
(Lozotaenia costinotana) of peatlands, and a fungus moth (Nemapogon tylodes), along with many other 
uncommon peatland lepidopterans (Johnson 2017). Near Toy Lake, many uncommon species were 
recorded, with boreal birds being especially well represented. Further, there is almost no development 
within the primary site, though there are a few roads cutting through it. Because fragmentation is 
relatively low in the local landscape, it should also be possible to protect the ecological processes, species 
interactions, and environmental gradients important in north woods ecosystems. 
 
This primary site is also unique for the natural communities found within it, which are not common on the 
NHAL. Northern wet-mesic forests and northern hardwood swamps are uncommon in this region but are 
found within the primary site. 
 
Management Considerations 
Minimizing fragmentation is fundamental to conserving this large, highly significant site. Any new roads, 
trails, or other corridors should attempt to follow existing corridors as much as possible. Although there are 
multiple State Natural Areas within the primary site, expanding these boundaries to protect larger portions of 
this complex should be considered. A landscape-scale approach to reserve design and management, where 
complementary natural communities and habitat types are interwoven in a mosaic and occupy different 
positions along soil, topography, and moisture gradients should also be considered. The remaining 
management considerations are addressed based on habitat type.  
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Wetlands 
The primary management need for the wetlands of this site is to protect and monitor hydrologic function, 
especially any actions that might disrupt drainage patterns, alter ground or surface water chemistry, or 
fragment the natural community mosaic. For example, future construction of roads, snowmobile trails and 
other recreational trails as well as ditches and wells may impact site hydrology and increase 
fragmentation and should be considered carefully. No significant wetland invasive species were noted 
during recent surveys but periodic surveys, especially around the wetland perimeters and near roads and 
trails, should be conducted so invasions can be stopped early. 
 
Given the large size and unfragmented condition of this site, development of a wildfire plan that dictates 
under what conditions wildfires will be allowed to burn, or if suppressed, what equipment will be used 
and where it will be used, is recommended to avoid potential long-term impacts to the peatlands from 
suppression activities. 
 
Lakes 
No immediate threats were identified in the lakes during our evaluations, but periodic monitoring for the 
presence of invasive species should be considered. Maintaining the undeveloped character of the lakes in 
this area by limiting motorized access would provide an opportunity to protect a natural lake and 
adjoining wetland community. Monitoring of the types and levels of uses here should also be a priority, 
and if specific problems are identified, appropriate steps taken to reduce or eliminate them. Although the 
majority of lakes within the primary site are undeveloped, Sandy Beach Lake in the southeast has several 
developments, including a small campground, boat landing, and picnic area. Impacts should be minimized 
to avoid negative water quality impacts, disturbance to the aquatic macrophyte beds, or the inadvertent 
introduction of invasive species. 
 
Uplands 
Because the primary feature of this site is the wetland complex, forestry practices in the adjacent uplands 
that protect water quality and chemistry are important. Reducing soil erosion and sediment loading during 
forestry operations in sites adjacent to open wetlands can be accomplished by meeting or exceeding 
standards described in Wisconsin’s Forestry Best Management Practices for Water Quality (WDNR 
2010).  This is especially important as more frequent and intense storm events, winter rains on frozen 
ground, and reduced snowpack exacerbate the potential for erosion and sedimentation. 

Barring the intervention of a natural disturbance such as wildfire, successional processes may eventually 
result in a radical shift in dominant plant species. Natural disturbances may not occur at a scale or 
frequency adequate to maintain or aid in the restoration of the pine-dominated (or other) ecosystems, even 
though this site is considered “large”. For example, at the Manitowish River Wilderness Area, pine 
appears to be succeeding to hardwoods. There is great opportunity to conduct applied research on 
promoting red pine regeneration through the use of prescribed fire. The findings of the research could also 
be useful for the same or similar issues at other sites on and around the NHAL, particularly where natural 
origin red pine management is being considered. Protection and management of pine forests in a variety 
of block sizes and in all successional stages is one of the highest priorities for both this ecoregion and 
property. Small stand size imposes conservation limitations on the older pine stands within the site. But, 
the opportunity for significant expansion of the older stands, both within and beyond the site boundaries, 
is feasible and is an important management consideration.  
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 NHALSF19: Manitowish Wetlands Complex Primary Site. 
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NHALSF20. MARY LAKE 

Location  
  

 Landtype Association: 212Jc02 Winegar Moraines  

 Approximate Size: 51 acres 

 
Description of Site 
The 3-acre Mary Lake is one of very few known meromictic lakes in Wisconsin. Meromixis, the 
permanent thermal stratification of the water, results from the lake having an extremely small surface area 
in comparison to its depth. Mary Lake has a small 3-acre surface area but is disproportionately very deep 
at 67 feet. Due to the extreme relative depth in relation to surface area, watershed soils, and its protection 
from surrounding uplands, Mary Lake never turns over and circulates as the water temperature changes in 
the spring and fall as is typical of most other Wisconsin lakes. Instead, the lake stays stratified creating 
unusual chemical and biological layers. Mary Lake is nestled in a small basin and surrounded by dense 
forest, which helps shelter the lake from wind action. It is second in a chain of five interconnected lakes 
and is primarily fed by land runoff and inflow from a small stream that connects Mary Lake to nearby 
Lake Rose. The surrounding forest is primarily second-growth northern hardwood forest, swamp 
hardwoods, and swamp conifers. Dominant species include white cedar, spruce, white pine, and balsam 
fir. 

Significance of Site 
Mary Lake was established as a State Natural Area in 1999, and it is one of very few meromictic lakes in 
Wisconsin. It is internationally known to limnologists, and extensive research has been conducted on the 
physical, biological, and chemical properties of the lake since the 1920's. Mary Lake also lies within the 
Winegar Moraine-Moose Creek COA, a Conservation Opportunity Area of continental significance for its 
continuum of an extensive matrix of older northern hardwood forest with imbedded lakes and wetlands. 
 
Management Considerations 
The SNA program manages the site as a meromictic lake, as an aquatic reserve, and as an ecological 
reference area. Natural processes determine the structure of the lake and surrounding forest. The native 
species are managed passively, which allows nature to determine the ecological characteristics of the site. 
Exceptions include control of invasive plants and animals, maintenance of existing facilities, and access 
to suppress fires. Salvage of trees after a major wind event is not considered compatible with management 
objectives. The roadside easement area and utility corridor may be managed sporadically by the local 
township and utility. Ditches may be plugged with woody materials during dry ditch periods to restrict 
flow of different water into Mary Lake.  
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NHALSF20: Mary Lake Primary Site. 
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NHALSF21. MUD CREEK SPRINGS 

Location  
  

 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills and  

  212Xb03 Vilas-Oneida Outwash Plains 

 Approximate Size: 1364 acres 

 

Description of Site 
Mud Creek Springs primary site features two large peatland complexes bordered by large tracts of mature 
northern dry-mesic forest. Highway 70 bisects the site. North of the highway, Mud Creek flows eastward 
through a peatland of poor fen and muskeg; Mud Creek Springs and Hermanson Springs are softwater 
spring ponds that feed the creek. South of the highway, Border Creek arises from softwater spring ponds, 
flowing southeast through wetlands to eventually reach Pickerel Lake. On both sides of the highway, 
islands and peninsulas of northern dry-mesic forest rise above the wetlands. Although much of the forest 
has been managed with recent thinning, there are stands of older red pine, red oak, and white pine forest 
on islands and peninsulas in the wetlands, as well as on some ridges south of Highway 70. 
 
Significance of Site 
This is one of the better representative wetland complexes within the State Forest, offering an opportunity 
to protect a continuum of good quality acid peatland communities along with small stands of older pine 
forest. The primary site lies within the Trout Lake Pines COA, a Conservation Opportunity Area of global 
significance for extensive areas of pine-dominated forest within a continuum of northern mesic forest, 
dry-mesic forest and wetlands. It also lies within the Central Northern Highlands Important Bird Area. 
The complex of poor fen and muskeg provide significant habitat for many bird and herptile species, 
including some that are rare.  
 
Management Considerations 
As part of a COA of global significance, promoting and maintaining large blocks of older forest and the 
species that rely on this habitat is a priority. There are logical opportunities to link this site to others, 
especially to the west. This could be done by promoting longer-lived conifers (and hardwoods such as red 
oak) where appropriate, and insuring that the wetlands and older pine stands are not isolated by the 
intensive management of intervening stands. Ecological characteristics that may be considered for 
management targets include very large trees, complex layers of diverse tree species (canopy, subcanopy, 
mid-story, seedlings), frequent snags, and high volumes of coarse woody debris.  
 
Promoting and maintaining a buffer of mature forest along Highway 70 and along the west edge of the 
golf course to the east will help protect the adjoining wetlands from harmful runoff. 
 
Non-native invasives noted in the upland forests during 2017 surveys include spotted knapweed, orange 
hawkeed, bird’s-foot trefoil, and tansy (along roads and in recently logged areas). A comprehensive 
survey would allow for a strategic approach to limiting spread and impact of these species. While no 
invasives were identified in the wetlands of this site, regular monitoring at likely points of entry 
(waterways, roadsides, logging roads) along with rapid response to new invasions is recommended. 
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NHALSF21: Mud Creek Springs Primary Site. 
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NHALSF22. NELL LAKE 

Location  
  

 Landtype Association: 212Xb01 Northern Highland Outwash Plains 

 Approximate Size: 120 acres 

 

Description of Site 
This site contains Nell Lake SNA, a complex of several small, undeveloped bog lakes with shorelines and 
swamp islands forested with old growth red pine and hemlock-hardwood forest.  Also present are second 
growth stands of northern hardwoods with localized inclusions of remnant supercanopy white pine and 
hemlock-hardwood forest.  Along several of the lakes are floating fen mats that support bog orchids.  The 
wetlands are primarily acid black spruce swamp and semi-open muskeg. 
 
Significance of Site 
This site protects an ecologically significant stretch of undeveloped lake frontage on a large developing 
lake and several small, undeveloped bog lakes.  Larger lakes of this type are currently under heavy 
development pressure throughout northern Wisconsin.  The diverse natural community mosaic found here 
encompasses wetlands, uplands, and aquatic features.  Uplands support older successional stages of forest 
that were historically prevalent but are now rare in northern Wisconsin. The bog lakes are representative 
of important lake types for this area.  In addition, this area provides secure habitat for water-dependent 
wildlife species that use the many lakes and surrounding vegetation for breeding habitat.   

Management Considerations 
Commercial logging in portions of the site have significantly altered old growth stand structure and native 
tree species composition (especially remnant supercanopy pines).  Public access into the site is only via 
Harris Lake.  
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NHALSF22: Nell Lake Primary Site. 
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NHALSF23. NORTH CREEK – TROUT SPRINGS 

Location  
  

 Landtype Associations: 212Xb02 Vilas-Oneida Sandy Hills 

 Approximate Size: 237 acres 

 
Description of Site 
North Creek – Trout Springs is located one mile southwest of Boulder Junction in a wetland depression in 
sandy rolling topography. This intact headwater area features a complex of springs, spring ponds, and 
spring runs arising in a peatland composed of poor fen and black spruce swamp. These springs and ponds 
coalesce into North Creek, which flows south into the northern arm of Trout Lake. North Creek is a silty-
bottomed, slow, soft, coldwater stream with sparse aquatics such as Canada waterweed and common 
pondweed. Occasional stands of dense emergent, submerged, and floating leaved aquatics also occur. 
Although this site has a history of trout management, the stream borders have remained in natural 
vegetative cover. The uplands immediately surrounding the wetland support thinned northern dry-mesic 
forest dominated by red pine. The surrounding landscape contains managed red pine stands, aspen stands, 
grassy clearings, and small depressions with black spruce-tamarack swamps.  
 
Significance of Site 
This site is locally important as a Class I springs and Class II coldwater stream supporting brook trout. 
The spring ponds also support a rare aquatic plant. As an intact headwater area, this site is important for 
the water quality of Trout Lake. The site falls partially within the Trout Lake COA, globally significant 
for the large extensive area of pine-dominated forest with a continuum of northern dry forest, northern 
dry-mesic forest, and black spruce swamp with embedded lakes and aquatic features. 
 
Management Considerations 
Management should continue to maintain the high ecological integrity of the site by protecting hydrology 
and avoiding hydrologic alterations, maintaining the stream borders in natural vegetative cover, and 
monitoring for and controlling non-native invasive species. Trout Springs and several smaller spring 
ponds were hydraulically dredged in 2009-2010 to restore brook trout habitat by removing organic 
material that filled the basin over time, in part due to beaver activity (Vogelsang, pers. com.). Most forests 
were recently thinned, and have good regeneration of red pine, white pine, and red oak. Management 
should seek to balance both the maintenance of some old, large, long-lived trees and pine regeneration. 
There is private ownership on the south edge of the wetland, with some residential development on the 
upland. North Creek flows through a culvert under North Creek Road at the south end of the site.   
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NHALSF24. PAPOOSE CREEK PINES 

Location  
  

 Landtype Associations: 212Xb01 Northern Highland Outwash Plains 

 Approximate Size: 634 acres 

 
Description of Site 
The nearly level outwash sands bordering Papoose Creek support an extensive conifer forest dominated 
by red and white pines with lesser amounts of jack pine present. The mature (15” or more in dbh) natural 
origin pines are approximately 80 to 100 years old and shrub and ground layer is diverse. Near Papoose 
Creek, some of the stands contain a boreal component, including white spruce and balsam fir. Some semi-
open, barrens-like stands occur on the north side of the creek and are the likely result of past agriculture 
attempts (Hewitt, pers.com.). 
 
Significance of Site 
The NHAL occupies what had been the heart of one of Wisconsin’s greatest pineries. Now the natural 
pine stands are scattered, generally composed of medium age or younger trees, and large acreages have 
been converted to plantations or aspen. Because this site has retained dominance by native conifers, it is a 
good example of a rare community type. It is also critical for uncommon bird species that now have a 
patchy distribution across the northern Wisconsin landscape. 
 
Management Considerations 
This site encompasses Papoose Creek Pines SNA and adjacent stands designated as a Native Community 
Management Area.  Management includes occasional timber harvest to reduce the hardwoods and 
prescribed low-intensity fires (not reaching the canopy) to top-kill shrubs and promote red pine 
regeneration every 15-25 years. Limited brush and slash reduction may need to precede these burns. The 
older pine plantations are managed by thinning the pines to attain a more natural appearing pine forest. 
Balancing the retention of older pine forest while promoting natural regeneration through thinning and 
prescribed fire is appropriate, and monitoring should be conducted to evaluate management success. The 
remaining areas are managed passively, allowing nature to determine the ecological characteristics. Other 
allowable activities include control of invasive plants and animals, and access to suppress wildfires. A 
substantial portion of the state-owned forested land to the south is also pine-dominated and should also be 
considered when evaluating management options for this site. 
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NHALSF25. PLUM LAKE HEMLOCK FOREST 

Location   
 Landtype Associations: 212Xb05 Vilas-Oneida Loamy Hills 

 Approximate Size: 983 acres 

 

Description of Site 
Plum Lake Hemlock Forest is located on an isthmus between Star Lake and Plum Lake and features 
uneven, hilly topography supporting mature forest. Most of the development in the area is around the lake 
shores. The site supports an older northern mesic forest, mostly hemlock, with sugar maple, yellow birch, 
and some white pine. Canopy trees are generally 12 – 24”, occasionally up to 30” in diameter. The older 
stands are in, or are approaching, old-growth condition. The understories of these stands are open and 
park-like due to dense shade. The current stand originated in the early 1800s, possibly following a 
wildfire, and was selectively logged for large white pine in the 1880s. Several small stands of cedar occur 
on the margins of the upland areas and alder thicket along Star Creek on the northeast side of Plum Lake. 
The site includes an island in Star Lake, where here and elsewhere along the lake, the shoreline supports 
mature white pine, white cedar, red pine, and hemlock.  
 
Significance of Site 
This site includes the Plum Lake Hemlock Forest State Natural Area and harbors one of the largest stands 
of old-growth hemlock-hardwood forest in Wisconsin. The site also supports ephemeral ponds, including 
one of the most productive ponds found to date on the entire NHAL. One rare bird has been documented 
here recently, and another bird documented several decades ago may still be present. This site was a 
Curtis Plant Ecology Lab study area and was listed as one of only five excellent examples of northern 
mesic forest in the state in Vegetation of Wisconsin (Curtis 1959).  
 
Management Considerations 
A large portion of this site is designated as a State Natural Area and is passively managed except for 
invasive species control and clearing downed logs from hiking trails. Most of the forest outside the SNA 
has been designated as a Managed Old Growth Restoration Zone, with a few smaller areas designated as 
an Old-forest Extended Rotation Zone in the current master plan (WDNR 2005). Management that 
promotes large trees, complex multi-layered canopy, and abundant large snags and downed coarse woody 
debris will complement the SNA and provide habitat for species requiring older forest. Minimizing 
fragmentation is also beneficial as many resident species require interior forest habitat. High use by deer 
in winter has been a factor in limiting reproduction of hemlock, and. hunting should be encouraged to 
reduce this stressor. In close proximity to this site is the Lake Laura complex, which together with Plum 
Lake offer one of the best opportunities in the NHAL to provide older hemlock-hardwoods forest habitat 
at a landscape scale.  
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NHALSF25: Plum Lake Hemlock Forest Primary Site. 
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NHALSF26. RAINBOW WETLANDS 

Location   
 Landtype Associations: 212Db03 Vilas-Oneida Outwash Plains 

 Approximate Size: 2525 acres 

 

Description of Site 
Located south and east of the Rainbow Flowage, this site is nearly entirely encompassed by Rainbow 
Wetlands SNA. The site features a large peatland of sedge meadow, shrub swamp, open bog, and muskeg. 
The northern and eastern portions of the peatland support an extensive open bog of sphagnum, sedges, 
and ericaceous shrubs. Low sandy islands support stands of jack pine, red pine, white pine, and aspen-
dominated forest, sometimes with interesting mixes of black spruce and tamarack. As one moves south 
and west, the nutrient gradient changes, bog ericads are much less dominant, and the site grades to open 
meadow with scattered tall shrubs. The open meadow is interspersed with shrub-carr, marsh, and small 
islands of tamarack, white pine, paper birch, red maple, and aspen. Birds include sedge wren, swamp 
sparrow, song sparrow, common yellowthroat, and Nashville warbler.  
 
Significance of Site 
Rainbow Wetlands is one of the largest and least disturbed acidic peatlands in the NHAL. It is part of the 
Big Swamp COA, a Conservation Opportunity Area of Upper Midwest significance for its large expanse 
of peatlands. At over 2,500 acres, this primary site likely supports viable populations of the resident 
peatland plants and animals. The diverse natural community mosaic encompasses both wetlands and 
upland islands and constitutes an excellent example of the Northern Highlands Pitted Outwash landscape. 
This site supports three rare bird species, including one that is state threatened, and makes up a large 
portion of the Rainbow Flowage and Peatlands Important Bird Area. The IBA is considered a core 
muskeg – bog habitat area supporting breeding populations of numerous rare or uncommon boreal bird 
species found here at the southern edge of their range. A new state record for the Labrador tea leafminer 
moth was also found here (Phyllonorycter ledella), along with many other uncommon peatland 
lepidopterans (Johnson 2017). 
 
Management Considerations 
This site is nearly entirely encompassed by Rainbow Wetlands SNA. Protection of site hydrology and 
water quality are key to maintaining the important communities and rare species at this site. The impacts 
of fluctuating water levels, including management of the flowage, on the site’s natural communities are 
unknown but should receive additional study. Periodic invasive species monitoring should also be 
conducted. Sandy upland islands dominated by jack pine, red pine, white pine and aspen offer unique 
opportunities to manage for northern dry forest in a protected peatland mosaic. Managing existing aspen 
stands in the site with a goal of greater representation of long-lived species (such as red and white pines 
as well as oak) would diversify the forest and provide greater long-term stability in the face of global 
environmental change than retaining stands of predominantly aspen, which are less adapted to projected 
future conditions than oak and pine (Janowiak et al. 2014). Given the large size and unfragmented 
condition of this site, development of a wildfire plan that dictates under what conditions wildfires will be 
allowed to burn, or if suppressed, what equipment will be used and where, is recommended to avoid 
potential long-term impacts to the peatland from suppression activities. 
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NHALSF26: Rainbow Wetlands Primary Site. 
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NHALSF27. RICE CREEK COMPLEX 

Location  
  

 Landtype Association: 212Jc02 Winegar Moraines and  

  212Xb01 Northern Highland Outwash Plains  

 Approximate Size: 1299 acres 

Description of Site 
This site features a two-mile stretch of Rice Creek, embedded within a large, diverse, conifer swamp of 
white cedar, balsam fir, black spruce, and tamarack. Several stands of old-growth hemlock-hardwoods are 
present, each retaining a supercanopy of white pine (> 25” dbh). Other significant attributes of this site 
include open bog and muskeg, a small stand of older, upland white cedar, several undeveloped, softwater 
seepage lakes, and two small boreal rich fens of exceptionally high floristic diversity. The stream supports 
lush, extensive beds of both emergent and submergent aquatic vegetation, including wild rice beds. The 
lakes have not been surveyed in detail but are undeveloped and have no known history of manipulation.  

Significance of Site 
The significance of this site within the forest and the surrounding region is extremely high. The Rice 
Creek Complex contains excellent stands of both common and rare natural communities and aquatic 
features, supports a rare plant and raptor, and is large enough to maintain most, if not all, of the ecological 
processes and functions necessary for long-term maintenance. Particularly unique at this site are the 
minerotrophic wetlands including boreal rich fen and northern wet-mesic forest, which occur along Rice 
Creek and are very uncommon on the NHAL. The northern portion of this site falls with the Winegar 
Moraine – Moose Creek Conservation Opportunity Area, a COA of continental significance for its large 
block of old growth deciduous-coniferous forests. The southern portion of the site lies with the Trout 
Lake Pines COA of global significance. 

Management Considerations 
This site encompasses Rice Creek SNA and adjacent stands designated as a Native Community 
Management Area. A Wild Lake is also designated in the northeast portion of the site. Within the primary 
site no actions are needed to maintain the natural communities present, but browse pressure (deer and 
hare) is high and should be monitored. Native species can be managed passively. Exceptions include 
control of invasive plants and animals, wild rice management (managed via harvest and supplemental 
planting), and maintenance of existing facilities. Salvage of trees after a major wind event is not 
considered compatible with management objectives. No significant invasive species threats were noted 
during recent surveys but periodic surveys should be conducted, especially around the wetland perimeters 
and near roads and trails, so invasions can be controlled early. 
 
The primary management consideration is to protect and monitor hydrologic function, especially any 
actions that might disrupt drainage patterns, alter ground or surface water chemistry, or fragment the 
natural community mosaic. For example, future construction of roads, snowmobile trails and other 
corridors as well as ditches and wells that may impact site hydrology and increase fragmentation should 
avoided. Forestry practices in the adjacent uplands should ensure protection of the wetland water quality 
and chemistry. Reducing soil erosion and sediment loading during forestry operations in sites adjacent to 
wetlands can be accomplished by meeting or exceeding standards described in Wisconsin’s Forestry Best 
Management Practices for Water Quality (WDNR 2010).  This is especially important as more frequent 
and intense storm events, winter rains on frozen ground, and lessened snowpack increase the risk of 
erosion and sedimentation. 
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 NHALSF27: Rice Creek Complex Primary Site. 
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NHALSF28. SHALLOW LAKE 

Location  
  

 Landtype Association: 212Xb07 Oneida Sandy Moraines  

 Approximate Size: 107 acres 

Description of Site 
This site encompasses Shallow Lake SNA, a small, undeveloped, muck-bottomed, soft-water seepage 
lake bordered on three sides by boggy conifer swamp and muskeg. The lake supports a good community 
of aquatic macrophytes, including a few rare and uncommon species, as well as an emergent zone around 
the margins of the lake. A small stand of mature pine forest occurs east of the lake.  

Significance of Site 
This site provides an excellent opportunity to conserve a high-quality softwater seepage lake. Lakes of 
this type are uncommon across the state, and the NHAL represents one of the best places in the state for 
their protection. This site also supports dense and diverse aquatic plant life including a concentration of 
rare and uncommon plants. A rare dabbling duck uses the lake for nesting and other ducks use the lake 
during fall migration. 

Management Considerations 
The entire primary site is designated as a Native Community Management Area for its special aquatic 
features, and should be managed as an ecological reference area with natural processes determining the 
structure of the aquatic communities. The primary management consideration is to protect and monitor 
hydrologic function, especially any actions that might disrupt drainage patterns, alter ground or surface 
water flow or chemistry, or fragment the natural community mosaic. For example, future construction of 
roads, snowmobile trails and other corridors as well as ditches and wells that may impact site hydrology 
and increase fragmentation should be avoided. Forestry practices in the adjacent uplands should follow 
measures that will protect water quality and chemistry. Reducing soil erosion and sediment loading 
during forestry operations in sites adjacent to wetlands can be accomplished by meeting or exceeding 
standards described in Wisconsin’s Forestry Best Management Practices for Water Quality (WDNR 
2010).  This is especially important as more frequent and intense storm events, winter rains on frozen 
ground, and lessened snowpack increase the risk of erosion and sedimentation. 
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NHALSF28: Shallow Lake Primary Site. 
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NHALSF29. SHERMAN LAKE 

Location  
  

 Landtype Association: 212Xb04 Powell Marsh  

 Approximate Size: 390 acres 

Description of Site 
Sherman Lake is a 123-acre deep, softwater, seepage lake situated in sandy outwash at the border of the 
NHAL and Powell Marsh State Wildlife Area, a large acid peatland. The lake bottom is composed mostly 
of sand. Aquatic vegetation is generally sparse, though beds of emergents occur in narrow bands along the 
shoreline. Representative species include pickerel weed, yellow pond lily, bulrushes, spikerushes, and 
water horsetail. The lake is undeveloped and is bordered by a large, ditched open bog and muskeg 
complex that continues to the east and south and makes up much of the extensive Powell Marsh. Uplands 
to the north and west support second-growth stands of mesic to dry-mesic forest, composed of paper 
birch, red maple, and bigtooth aspen. Several small stands of swamp conifers and hemlock are also 
present. 

Significance of Site 
The site falls completely within the Manitowish – Powell Peatlands COA, recognized for Upper Midwest 
significance due its large size and open character. Several exceedingly rare birds are residents at Powell 
Marsh Wildlife Area. The site falls within the larger Manitowish Peatlands Important Bird Area identified 
for significant breeding populations of both forested and open wetland birds, including several rare or 
uncommon species.   

Management Considerations 
Currently, the aquatic community is in very good condition and sensitive species are present. This lake 
could be considered an ecological reference area, as it offers a good opportunity to maintain a high-
quality aquatic community unimpacted by development. Protecting hydrology, water quality, and aquatic 
life of the lake is critically important. Following WDNR Best Management Practices associated with the 
Riparian Management Zone will help protect the aquatic features (WDNR 2010). A small portion of the 
surrounding uplands have been classified as a Native Community Management Area, while the remainder 
is in Forest Production. 
 
 



C-112  Biotic Inventory Report 

 
NHALSF29: Sherman Lake Primary Site. 
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NHALSF30. STONE LAKE PINES 

Location   
 Landtype Association: 212Xb07 Oneida Sandy Moraines 

 Approximate Size: 261 acres 

Description of Site 
This is largely comprised of Stone Lake Pines SNA, with the addition of several stands northeast of the 
SNA. The site features a series of low islands of northern dry-mesic forest within an open bog. Each 
island, composed of unsorted rocky till and sandy soil, is about 2.5 acres and wooded with red pines up to 
30" in diameter. Upland edges of several of the islands are densely forested with black spruce, balsam fir, 
and white spruce. The open bog is shrubby with alder, bog birch, leather-leaf, bog-laurel, and bog-
rosemary being especially abundant. Northeast of the SNA but within the primary site are stands of aspen, 
balsam fir, and lowland brush.  

Significance of Site 
The pine islands and adjoining peatlands are within a designated State Natural Area, selected to protect 
one of the very few locations in Wisconsin containing stands of old-growth pine forest. Although they are 
small in size, old-growth natural origin red pine is exceptionally rare across the Great Lakes region. The 
site also harbors one state threatened bird that inhabits peatlands and adjacent upland pine forests. 

Management Considerations 
The major conservation limitation of the site is the very small stand size of the upland pine forest. In 
aggregate, the islands total less than 15 acres. The feasibility of increasing the size of the older forest by 
converting nearby stands in the landscape needs examination. There are stands of managed white and red 
pine-dominated forest in the area, and adjacent forests typed as aspen and fir may have opportunities to 
manage for larger pines as well as a greater diversity of tree species that may make them more resilient in 
the face of global environmental change. Currently, management objectives for the SNA state that the site 
will be managed: 

  

"…as a northern dry-mesic forest reserve and as an ecological reference area. Natural processes 
will determine the structure of the forest. The native species are managed passively, which allows 
nature to determine the ecological characteristics of the site. The dry-mesic forest will be allowed 
to convert over time to a more mesic forest condition. Other allowable activities include control 
of invasive plants and animals, and access to suppress wildfires." 
 

Given the unfragmented condition of this site and high-quality of the pine-dominated islands, 
development of a wildfire plan that dictates under what conditions wildfires will be allowed to burn, or if 
suppressed, what equipment will be used and where, is recommended to avoid potential long-term 
impacts to the site from suppression activities. 
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 NHALSF30: Stone Lake Pines Primary Site. 
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NHALSF31. SWEENEY LAKE 

Location  
  

 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills  

 Approximate Size: 465 acres 

Description of Site 
The Sweeney Lake Primary Site is located five miles east of Minocqua in an undulating sandy landscape 
with depressions occupied by lakes and wetlands. The site is comprised of Sweeney Lake with an 
adjoining block of upland forest and a 200-acre peatland to the east. Sweeney Lake itself is a 175-acre, 
shallow, softwater, drainage lake with a maximum depth of 18 feet. Two small headwater streams enter 
the lake on its southwest side. The outlet, Sweeney Creek, flows from the northeast side of the lake 
eastward to Gilmore Lake and the Wisconsin River. Wetlands with spring ponds lie along the creek, 
including a 131-acre poor fen with good ecological integrity, patches of open bog, alder thicket, and 
lowland conifer forest; some dieback of associated wetland trees and shrubs has occurred in recent years, 
likely due to high water. On the northeast side of the lake is a 65-acre stand of mature northern mesic 
forest with a closed canopy of 15-25” dbh hemlock, yellow birch, sugar maple, and other species.  

Significance of Site 
This site provides a good opportunity to maintain an aquatic community in a large lake in an undeveloped 
state. Large lakes in this part of Wisconsin are currently under heavy development pressure, and lakes 
with the size, quality, and intact shoreline of Sweeney Lake are uncommon. Part of this primary site lies 
within the Trout Lake Pines COA, a Conservation Opportunity Area of global significance for extensive 
areas of pine dominated forest within a continuum of northern mesic forest, dry-mesic forest and 
wetlands. 

Management Considerations 
Upland forest stands in the vicinity were historically similar to that represented on this primary site, but 
have been logged recently, often with a substantial reduction in canopy cover. This elevates the 
importance of the intact older closed canopy forest on this primary site to maintain structural features that 
are relatively scarce in the local landscape, provide forest interior conditions for those species that require 
them, and complement the highly significant wetlands and aquatic features also present at this site. This 
also aligns with the natural community values associated with the Trout Lake Pines COA. Hemlock 
regeneration is fair here, but there is limited yellow birch regeneration. Management to increase yellow 
birch reproduction could be considered, balanced with maintaining older closed canopy conditions across 
the majority of the site. 
 
While maintenance of the boat launch and parking area at the north end of the lake may be necessary, 
manipulation or removal of vegetation and soil disturbance on the site should be minimized to the extent 
possible. Monitoring for non-native invasives at likely points of entry (boat launch, parking area, logging 
roads, hiking and snowmobile trails) is recommended and new invasions should be quickly controlled; 
common hemp-nettle has already been noted along the snowmobile trail, and Chinese mystery snail has 
been identified on Sweeney Lake. 
  



C-116  Biotic Inventory Report 

 

 
 NHALSF31: Sweeney Lake Primary Site. 
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NHALSF32. TOMAHAWK LAKE HEMLOCKS 

Location  
 Landtype Association: 212Xb05 Vilas-Oneida Loamy Hills  

 Approximate Size: 339 acres 

Description of Site 
Tomahawk Lake Hemlocks lies on a peninsula on the southeast end of Tomahawk Lake, bordering 
McNaughton Correctional Facility, little Tomahawk Lake, Big Carr Lake, and Little Carr Lake. The local 
topography is uneven, with scattered deep depressions that support bogs, ephemeral ponds, and lakes.  
The highlight feature of the site is a 160-acre stand of older northern mesic forest dominated by hemlock 
along with sugar maple, red oak, and yellow birch. Large white pines rise above this canopy. Canopy 
trees are typically 15-24” dbh, but some are as large as 40”. Hemlock regeneration is excellent. A 
moderately diverse ground layer of ferns, club-mosses, sedges, and wildflowers grace the forest floor. Old 
logging roads and stumps provide evidence of logging in the distant past. The uneven topography creates 
small, steep-sided depressions, some with ephemeral ponds. Scattered patches of open bog occur along 
the west shore of Little Carr Lake.  

Significance of Site 
The site encompasses Tomahawk Lake Hemlocks SNA and adjacent land. Older stands of northern mesic 
forest, particularly those with good hemlock reproduction, are rare in this part of the Northern Highlands 
Ecological Landscape. A rare mammal is known to inhabit this and surrounding forests. Ephemeral ponds 
provide important fishless habitat for reproducing amphibians, invertebrates, and crustaceans.  This site 
includes undeveloped shorelines on Tomahawk Lake, Little Tomahawk Lake, and Little Carr Lake, an 
increasingly rare feature in the region. 

Management Considerations 
The older forest at this site supports structural features such as a diverse and multi-layered canopy, 
standing dead trees, abundant coarse woody debris in various stages of decay, and a diverse understory. 
These characteristics are relatively scarce in the local landscape and provide habitat for a broad array of 
common and rare species. The State Natural Area is managed as a reserve for northern mesic forest, as an 
aquatic reserve and wetland protection site, and as an ecological reference area. The primary site 
boundary extends onto private lands to the north to capture the entire block of high-integrity northern 
mesic forest; this extension lies within the WDNR project boundary. Apart from fee title acquisition, 
property managers may consider working with the local landowners to protect and maintain this important 
tract of forest.  
 
A utility right-of-way and Rainbow Road pass through the site. While maintenance of these may be 
necessary, manipulation or removal of vegetation and soil disturbance should be minimized to the extent 
possible. Japanese barberry (Berberis thunbergii) is known on the correctional facility and is being 
controlled; monitoring should be conducted on the primary site and satellite infestations also removed.  
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 NHALSF32: Tomahawk Lake Hemlocks Primary Site. 
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NHALSF33. TROUT LAKE CONIFER SWAMP 

Location  
  

 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills  

 Approximate Size: 22 acres 

Description of Site 
Trout Lake Conifer Swamp is located 8 miles north of Woodruff in a small, steep sided depression near 
the southeast end of Trout Lake. Local topography is uneven, with low hills to gently rolling terrain. A 
fairly open northern wet-mesic forest of 12 – 18" dbh white cedar, balsam fir, black ash, and black spruce 
occupies the site. There is ongoing tree mortality and white cedar regeneration is poor. The herbaceous 
flora is diverse, including a rich array of mosses, sedges, orchids, and other plants. The resident birds 
include a representative subset of the species typically found in the regional lowland conifer forests 
during the breeding season. The site is crossed by an old, abandoned railroad grade. 

Significance of Site 
Trout Lake Conifer Swamp SNA was established as a State Natural Area in 1953 and has a long history 
of use by University of Wisconsin plant ecology and botany classes. The UW maintains a research and 
teaching facility on the south shore of Trout Lake, just to the west, and in general the site is well suited 
for its intended educational use. The site also contains a floristically rich cedar swamp (uncommon in this 
ecoregion). 

Management Considerations 
The major conservation limitations of this site are its small size, isolation, and vulnerability to excessive 
browse. The site should continue to be passively managed as a northern wet-mesic forest reserve and 
ecological reference area, but the browse sensitivity of white cedar should be considered when making 
management decisions for the adjacent upland forests. Recent water level changes have resulted in tree 
mortality and have compromised the site.  These changes should be more closely examined to determine a 
solution to the problem. No invasive species were noted during field visits, but continued monitoring for 
non-native species is of high importance. 
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 NHALSF33. Trout Lake Conifer Swamp Primary Site. 
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NHALSF34. TROUT LAKE PINES 

Location  
 
 Landtype Association: 212Xb02 Vilas-Oneida Sandy Hills  

 Approximate Size: 123 acres 

Description of Site 
Trout Lake Pines is located 11 miles north of Woodruff on a large peninsula jutting westward into Trout 
Lake from its east shore, partially separating the lake into two major basins. Cathedral Point, on the 
western tip of the peninsula, is known for its remnant stand of very old, large red and white pines, which 
continue along a narrow strip on the southwest shoreline. A small, more mesic stand with an ephemeral 
pond and a deep sphagnous depression with tamarack, black spruce, and bog ericads also occur in the site. 
Cathedral Point Road passes through the site, with a parking lot, outhouse, and picnic area located on the 
west end. An extensive undeveloped sand beach runs along the south edge of the point. 

Significance of Site 
Stands of the dry-mesic forest in or approaching old-growth successional stages are extremely rare 
throughout Wisconsin. The conservation values of this pine forest are limited because of small size and 
linear configuration, but the ground layer is diverse and consists of several conservative species and the 
canopy trees are large, nearing maturity with some regeneration occurring.  
 
UW-Madison plant ecologist John Curtis and his colleagues studied the beach a half century ago. The 
data collected contributed to the section on “inland” beaches and were incorporated into his seminal work, 
Vegetation of Wisconsin (Curtis 1959). The beach and adjoining offshore area are of additional scientific 
interest and value because they support an invertebrate fauna containing many species more characteristic 
of “lotic” (flowing) habitats.  

Management Considerations 
The site is entirely classified as a Special Management Area due to the presence of adjacent 
administrative offices, a picnic area, and numerous trails. Aesthetics may be a greater concern here than 
ecology, as the site is small, isolated and receives heavy use by visitors. In particular, the beach and 
adjacent littoral zone would benefit from continued or expanded protection. Nevertheless, Trout Lake is 
well known for its scenic qualities, and the area within this site is a good-quality northern dry-mesic 
forest. Eventually, the impacts of fire suppression may necessitate evaluating the difficulties inherent in 
maintaining pine communities using silvicultural methods alone.  
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NHALSF34. Trout Lake Pines Primary Site. 
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NHALSF35. TROUT RIVER 

Location  
  

 Landtype Association: 212Xb03 Vilas-Oneida Outwash Plains  

 Approximate Size: 136 acres 

Description of Site 
The Trout River is a slow, warm, alkaline stream with clear water of high fertility that flows west and 
north from its source at Trout Lake, eventually joining the Manitowish River west of the state forest 
boundary. The river averages 30 feet in width and has a maximum depth of 3 feet. Bottom materials are 
mostly sand and gravel, and the current is moderate to fast, though there are wide, slow stretches where 
muck is the primary substrate. Patches of aquatic vegetation are common in the lower reaches. Portions of 
the shoreline are in private ownership, including a golf course. The fauna may be characterized as cool 
water to warm water species. 

Significance of Site 
The aquatic life of this stream is rich in insects, fish, and mussels, and among these are several rare 
species. Numerous additional rare species are associated with this waterbody and Ecological Landscape 
outside of the primary site but have potential to occur here. The site falls within the Trout-Manitowish 
Headwaters Conservation Opportunity Area of Upper Midwest significance for its value to rare aquatic 
species and as an Outstanding Resource Waterway. 

Management Considerations 
The entire length of the river making up this site is designated as the Trout River SNA. Additional 
surrounding uplands bordering the river included in the site are classified as a Native Community 
Management Area. Current management objectives call for the SNA to be managed as a reserve for 
stream and springs, as an aquatic reserve and wetland protection area, and as an ecological reference area.  
Natural processes will determine the structure of the stream and wetlands.   
 
Changes to the current water quality characteristics would negatively impact the rare aquatic animals 
found here. Surrounding land uses (including a golf course) should be evaluated for potential impacts to 
water quality as well as for invasive species. Purple loosestrife is suspected to occur at the golf course. 
Forestry practices in the adjacent uplands should ensure protection of the water quality and chemistry. 
Reducing soil erosion and sediment loading during forestry operations in sites adjacent to the river can be 
accomplished by meeting or exceeding standards described in Wisconsin’s Forestry Best Management 
Practices for Water Quality (WDNR 2010).   
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NHALSF35. Trout River Primary Site. 
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NHALSF36. TWO LAKES PINE-OAK FOREST 

Location  
  

 Landtype Association: 212Xb05 Vilas-Oneida Loamy Hills  

 Approximate Size: 140 acres 

Description of Site 
Two Lakes Pine-Oak Forest is located on gently rolling, sandy terrain bordered by three kettle lakes. A 
140-acre stand of northern dry-mesic forest with fair ecological integrity captures the core of the site, 
while a black spruce swamp borders the west side. The surrounding forest is younger, with stands of red 
pine, red oak, aspen, conifer plantations, with open bog and black spruce swamp in wetlands. The 
adjacent private lands and lakeshores are heavily developed.  
 
The dry-mesic forest harbors 24" to 36" dbh white pine, red pine, and red oak. The oldest, least disturbed 
stands are developing old-growth structural characteristics, including a supercanopy of very large white 
pines. In most areas, tree reproduction is strongest by red maple, sugar maple, and balsam fir, while pine 
and oak regeneration is limited. More mesic inclusions support sugar maple, hemlock, yellow birch, and 
basswood. Several small depressions hold sphagnous wetlands and ephemeral ponds. 

Significance of Site 
Two Lakes Pine-Oak Forest SNA makes up the bulk of the site, with adjacent stands outside the current 
SNA boundary connecting the site to the lakes. Older successional stands of the formerly prevalent white 
pine-red pine forest community are now rare throughout Wisconsin, and this site protects a significant 
remnant stand.  

Management Considerations 
The site was designated a State Natural Area in 2007 and is is managed as a reserve for old northern dry-
mesic forest and as an ecological reference area. Promoting and maintaining characteristics associated 
with older forest will support a diverse array of species associated with this uncommon habitat type. 
These may include very large trees, complex layers of diverse tree species (canopy, subcanopy, mid-story, 
seedlings), frequent snags, high volumes of coarse woody debris in various stages of decay, and a diverse 
ground layer. 
 
Although removal of hazardous trees from state-approved snowmobile trails is an allowed activity, 
manipulation/removal of vegetation and soil disturbance should be minimized. Monitoring for non-native 
invasives plants and earthworms at likely points of entry (logging roads, trails) and rapid response to new 
invasions will also help maintain the integrity of this site. 
 
Due to the high quality of the entire primary site and the natural boundary created by nearby lakes, 
expanding the SNA boundary to match that of the primary site may be an important consideration during 
the master planning process. 
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NHALSF36. Two Lakes Pine-Oak Forest Primary Site. 
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NHALSF37. VAN VLIET HEMLOCKS 

Location  
 Landtype Association: 212Jc02 Winegar Moraines  

 Approximate Size: 413 acres 

Description of Site 
Van Vliet Hemlocks SNA encompasses large stands of old-growth hemlock-hardwood forest with 
scattered super-canopy white pine with numerous ponds, lakes, and open and forested wetlands. 
Ephemeral ponds are common throughout the site. The canopy of the northern mesic forest is dominated 
by eastern hemlock, sugar maple, yellow birch and basswood along with white ash, paper birch, and 
ironwood. As is typical in old hemlock-hardwood forests, the shrub layer is generally sparse except in 
gaps where sunlight can reach the forest floor and thickets of beaked hazelnut, red elderberry, American 
fly-honeysuckle, and thimbleberry occur. The herbaceous layer is dominated by ferns and fern allies 
including lady fern, wood fern, interrupted fern, ostrich fern, and beech fern. A northern wet-mesic forest 
dominated by black ash and eastern white cedar and a good quality poor fen also occur on the site. 

Significance of Site 
Van Vliet Hemlocks protects an ecologically significant stretch of undeveloped lake frontage and harbors 
one of the largest old-growth northern mesic forest stands on the state forest. Old-growth hemlock-
hardwood forests are very rare in Wisconsin. This forest provides habitat for a state endangered plant and 
a rare bird. The wetlands and aquatic features of the site also support a rare plant, a rare amphibian, and a 
rare small mammal. 

Management Considerations 
The entire primary site is designated as a State Natural Area for its significant old-growth hemlock-
hardwood forest, undeveloped lake frontage and high-quality wetlands and should be managed as an 
ecological reference area with natural processes determining the structure of the forest and wetland 
communities. Opportunities for research and education on the highest quality aquatic communities should 
also be encouraged. There is some localized hemlock reproduction, but heavy deer browse is evident and 
hunting should be encouraged. An invasion of exotic earthworms on the west side of Van Vliet Lake has 
negatively impacted the duff layer. A significant invasion of hemp nettle (Galeopsis tetrahit) occurs on 
the site. Periodic monitoring for additional invasives, especially around the wetland perimeters and near 
roads and trails, should be conducted so additional infestations can be stopped early. 
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NHALSF37. Van Vliet Hemlocks Primary Site. 
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NHALSF38. WIND PUDDING LAKES 

Location  
  

 Landtype Association: 212Xb05 Vilas-Oneida Loamy Hills and 

  212Xb03Vilas-Oneida Outwash Plains 

 Approximate Size: 424 acres 

Description of Site 
This large soft-water seepage lake occurs in a pitted outwash landscape and contains several basins, each 
with distinctive characteristics. The southeast corner of lake is deep with a sand and gravel bottom and is 
only vegetated on the margins by “sterile rosette” flora. The middle portion of the lake is covered with 
floating poor fen mat islands, which vary in size and support multiple rare plants. The westernmost basin 
is developed with several homes on and near the shoreline. Most of the uplands are forested with second 
and third growth stands of aspen, paper birch, and red oak, though a few stands of high quality northern 
dry-mesic forest occur in the buffer around the lake. The rough pitted outwash terrain is pocked with 
deep, steep-sided depressions, several of which contain small ponds.  

Significance of Site 
This site encompasses Wind Pudding Lake SNA, as well as adjacent stands. The SNA conserves an 
excellent example of a very soft seepage lake. The lake also has a unique bathometry with both deep and 
shallow basins and supports numerous rare species and plant communities not found on other lakes in the 
region, including many rare plants, a rare bird, and a rare dragonfly. A good representation of waterbirds 
(both residents and migrants) have also been observed.  

Management Considerations 
The entire primary site is designated as a Native Community Management Area for its special aquatic 
features and should be managed as an ecological reference area. Opportunities for research and education 
on the aquatic communities should also be encouraged. The primary management consideration is to 
protect and monitor hydrologic function, especially any actions that might disrupt drainage patterns or 
alter ground or surface water chemistry. Future construction of roads, snowmobile trails and other 
corridors as well as ditches and wells that may impact site hydrology should be avoided.  
 
The western lobe of the lake is very shallow and vegetation has been removed to allow boat access from 
an adjoining lake. This should be prohibited to protect the eastern portion of the lake containing intact 
stands of sensitive wetland vegetation and rare species. A rare plant was also previously observed in the 
channel, and both vegetation removal and boat traffic jeopardize its existence. Damage to the beds of 
aquatic vegetation elsewhere on the lake as well as the introduction of invasive species is also likely if 
motorized watercraft use increases. 
 
There is a 400 foot no-cut zone around the eastern two basins of the lake, which appears to be effectively 
protecting water quality and chemistry. Meeting or exceeding standards described in Wisconsin’s 
Forestry Best Management Practices for Water Quality will be especially important as more frequent and 
intense storm events, winter rains on frozen ground, and lessened snowpack increase the risk of erosion 
and sedimentation. 
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NHALSF38. Wind Pudding Lakes Primary Site. 
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