
Methodology of 
System Development

REGIONAL DIVISIONS
The wetland forest habitat type classification system 
uses the same geographical regions as established 
for the upland system (Kotar, Kovach, Burger, 2002). 
While no objective ecologically defined geographical 
boundaries can be established, the system uses 
11 Regions (five for northern Wisconsin that are 
characterized by differences in geology, soils, 
climate and floristic gradients (see page 8-2, “Glacial 
Deposits” map). A regional approach also makes it 
easier to develop more specific floristic identification 
keys and habitat type descriptions. For convenience, 
the region boundaries simply adopt the most 
approximate political boundaries.
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Habitat Type Regions of Northern Wisconsin
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FIELD PROCEDURES
The classification is based on systematic vegetation 
and soil sampling of “wetland forests.” In an attempt 
to capture the broadest possible range of wetland 
forests, we established a broad definition of the type 
of site and forest community to sample. We included 
all forested sites where a permanent or seasonal high 
water table was clearly evident. For reconnaissance 
planning, we utilized maps produced by the Natural 
Resources Conservation Service (NRCS) showing 
distribution of wet and poorly drained soils. Tree 
species composition of stands is usually, but not 
always, an indication of wetland conditions. In 
observing potential areas for sampling, we keyed on 
dominance or strong presence of any of the following 
species: black ash, red maple, (formerly) American 
elm, eastern hemlock, tamarack, balsam fir, black 
spruce and northern white cedar. If soil properties 
suggested wet conditions, we also considered stands 
dominated by any other species, most often aspen, 
white birch, yellow birch, white pine and jack pine.

A stand meeting above criteria was sampled in 
the following manner. A 300 (21 m x 14 m) square 
meter macro plot was laid out. The macro plot was 
subdivided into six 7 m x 7 m subplots. Within each of 
the subplots, all plant species, with the exception of 
some grasses, sedges and mosses, were identified 
and their abundance estimated according to six 
coverage classes. Plants were also stratified in 
the following categories: trees (large trees, poles, 
saplings, seedlings), shrubs and herbs. Species 
coverage values for the six subplots were later 
averaged to obtain one value for the macro plot. Soils 
were sampled with a bucket auger for the following 
properties: texture at one foot intervals, presence of 
mottling (indication of fluctuating saturation periods), 
and depth of current soil saturation. In cases of 
organic substrate, the organic matter was classified 
in degrees of decomposition as fibric, hemic and 
sapric in one foot intervals.
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DELINEATION OF ECOLOGICAL 
CLASSES OR HABITAT TYPES
As in the case of upland forest habitat type 
classification system, the ecological groups, or 
categories, (habitat types) are defined by similarities 
and differences in overall floristic composition. 
To reveal such floristic groupings, the plant data 
for each of the five regions were analyzed with a 
Two Way Indicator Species Analysis (TWINSPAN) 
computer program. Depending on the region, this 
procedure yielded four to eight floristic groupings.

The ecological relationships among delineated floristic 
groups were examined through the Synecological 
Coordinates ordination or syncords (Bakuzis 1959, 
Bakuzis and Kurmis 1978, Gutierrez-Espeleta 1996). On 
the basis of extensive studies in Minnesota, Bakuzis 
assigned each forest species (trees, shrubs, ground 
flora) a value of one to five to indicate the species’ 
requirements for optimal growth and survival under 
competitive conditions for four site factors: moisture, 
nutrients, light and heat. For example, a species with 
a moisture index of five primarily occurs in a very wet 
environment while a species with an index of one 
occurs on droughty sites. These values were termed 
“synecological coordinates.”

Using the list of synecological coordinates developed 
by Bakuzis, an estimate of environmental conditions 
of a given site is obtained by calculating a mean index 
from the individual indices of all the species present 
on that site. For this guide, moisture and nutrient 
indices were used to calculate and plot the means for 
all sample plots in the data set. The plots representing 
floristic groups delineated in a given region formed 
clusters with varying degree or overlap among the 
most similar groups. The circular/oval fields in the 
moisture/nutrient graphs (syncords) were drawn to 
include at least 90 percent of the plots representing 
each floristic group or habitat type. Descriptive terms 
(e.g., dry, dry-mesic, mesic, and poor, medium, rich) 
were arbitrarily assigned to segments of the moisture 
and nutrient axes to provide more visual and practical 
interpretation of the physical environment of various 
habitat types.
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NAMING THE HABITAT TYPES
Habitat type name is based on floristic composition 
of plant association that defines it and on ecological 
characteristics of individual species. A type is 
named after a tree species that shows the strongest 
tendency to dominate a community on that site type 
in the absence of disturbance, and after one or more 
understory species that have a higher frequency of 
occurrence on this habitat type than on any other 
types in the same region. For convenience in 
common usage, we utilize standardized abbreviations. 
For example, the complete name of a type Fraxinus 
nigra-Acer rubrum/Impatiens capensis, (Black Ash-
Red Maple/Spotted Touch-me-not) is referred to as 
FnArI, or Fraxinus-Acer/Impatiens.

(Photo from Kemp Natural Resources Station Archives)
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Historical Overview of 
the Project Development

The wetland forest habitat type classification project 
has had a long history of development. Wetland 
forests were initially excluded during the development 
of the forest habitat type classification system 
for Wisconsin in the 1980s and 1990s. The main 
reason for this was a lack of data on stability of plant 
associations on sites where hydrological factors 
vary seasonally and year-to-year. In terms of soil 
moisture holding capacity and available nutrients, 
the two primary physical factors controlling structure 
and function of plant communities, the upland sites 
represent relatively stable conditions and the use 
floristic composition as an indirect indicator of these 
factors may be justified. Nevertheless, the data in 
our upland project also included a percentage of 
plots from stands on poorly drained soils. From these 
data, we observed significant differences in species 
composition on poorly drained soils of different 
mineralogy and soil texture. It became apparent  
that floristic composition can be used, at least as 
an indicator of available soil nutrients (therefore, 
relative productivity) of poorly drained sites as well 
as on uplands.

This project was launched in 2005 on a contract basis 
with Dr. John Kotar, Emeritus Professor, UW-Madison, 
shortly after the publication of the second edition of 
the Guide to Forest Communities and Habitat Types 
of Northern Wisconsin (Kotar, Kovach, Burger, 2002). 
The project was funded by Wisconsin Department 
of Natural Resources at a level that supported two 
student field technicians per year and a part-time 
research associate. Fieldwork was initiated in the 
large, 13-county, Region 3, starting in Vilas and 
Oneida Counties and continuing west in 2006 and 
2007. Preliminary classification for Region 3 was 
completed with an in-house publication in 2009. Field 
testing the classification and several field training 
sessions for Department of Natural Resources staff 
followed. Fieldwork continued into the remaining 
regions, finishing with Region 5 in 2011. Final 
classifications for all regions and materials for this 
publication were completed in 2015.
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