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FOREWORD

The forest data commonly reported by the Forest h.wentory and .Ar'lalysis (F1A)
program of the USDA Forest Service (e.g., Wisconsin For.est Statistics, 1996)
are presented by forest types and major species or species groups. These data
provide useful estimates of total quantities (e.g., volumes, acres, removals) for
the State. But we also need information on how these quantities vary because
of differences in site potential. For example, when it is reported that the oak-
hickory forest type represents 2.9 million acres and contains 3.5 billion cubic
feet of volume (actual numbers), we need to know what proportions represent
poor, medium, or high site qualities. We also need to know how much of the
oak-hickory type is made up primarily of highly productive and economically
valuable red oak and how much is made up of the much less valuable pin or
black oak. A reliable site classification system can clarify these differences.

In Wisconsin. a forest habitat type classification system has been developed
(Kotar et al. 1988, Kotar and Burger 1996). The system classifies stands, or
inventory plots, into habitat types by evaluating the composition of the under-
story plant community. Each habitat type represents a site capability class
along a soil moisture/nutrient gradient. The 1996 inventory of Wisconsin’s
forest resources included the use of the Wisconsin Forest Habitat Type Classi-
fication System.

Analyzing the forest inventory by habitat types enables us to show, for ex-
ample, how much acreage and volume of each forest type occurs on each
habitat type. This immediately gives us a picture of the actual species compo-
sition of a given forest type across the range of site classes. In the above oak-
hickory type example. through habitat type, we can now differentiate between
those acreages that are rapidly succeeding to more competitive species and
those that offer greater opportunities for maintenance of the oak type. Analy-
sis by habitat type also allows us to compare differences in total volume or
volume per acre across the gradient. Much of the same information can also
be examined for other forest types and by region, county, or ownership class.

Presenting the vast amounts of available forest statistics in this context can
greatly enhance the interpretation of our forest resource base and lead to
improved planning.

It is also worth pointing out that combining the forest inventory with the
habitat type classification system has improved both these assessment and
planning tools. The data from more than 5,000 FIA plots have greatly en-

Izan?ed the quantitative base of the forest habitat type classification system
itself.
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Analysis of the 1996 Wisconsin Forest Statistics
by Habitat Type

John Kotar, Joseph A. Kovach, and Gary Brand

INTRODUCTION
The Habitat Type Classification System

The habitat type system is a method of site
classification that uses the floristic composi-
tion of a forest community (understory herbs
and shrubs, as well as trees) as an integrated
indicator of those environmental factors that
affect species reproduction, growth, competi-
tion. and, therefore, community development.
Through sampling across a complete environ-
mental gradient of a region, floristic patterns
are identified that reflect different positions on
the gradient, such as dry, nutrient-poor; dry-
mesic, medium nutrient: and mesic, nutrient-
rich.

In practice. keys based on presence or absence
of diagnostic plants are used to classify forest
stands into habitat types.

The habitat type system serves the following
basic functions:

1. Communication—It provides managers and
researchers with a common language for
describing forest communities and sites.

2. Research—It provides a framework for
systematic gathering and interpretation of
research data and empirical knowledge.

John Kotar, Senior Scientist, Department of
Forest Ecology and Management, University of
Wisconsin-Madison, Madison, WI.

Joseph A. Kovach, Ecologist/Silviculturist,
Bureau of Forestry, Wisconsin Department of
Natural Resources, Tomahawk, WI.

Gary Brand, Research Forester, Forest Inven-
tory and Analysis Program, USDA Forest
Service, North Central Research Station, St.
Paul, MN.

3. Management interpretation—It allows
resource managers to develop long-term
management objectives and specific
prescriptions for manipulating vegetation,
based on knowledge of ecological potential
of the land.

The Wisconsin habitat type classification
system was developed through the sampling
and analysis of more than 2,000 forest stands,
representing a range of forest environments
from very dry, nutrient-poor, to mesic, nutri-
ent-rich.

Because different combinations of understory
plants form communities on the same portion
of the environmental gradient in different
climatic, or physiographic regions, it is neces-
sary to establish habitat types on a relatively
small geographic scale. The Wisconsin system
is based on five northern and six southern
habitat type regions (fig. 1). The “natural”
boundaries between these regions cannot be
precisely delineated because landform, soil,
and climate boundaries are themselves
gradual and, to a large extent, independent of
each other. For convenience, counties were
grouped into regions so that each region could
be characterized. and distinguished from other
regions, by at least one major natural feature.
(Note: regions 1-5 in figure 1 differ from those
used in the original (1988) Field Guide to
Forest Habitat Types of Northern Wisconsin.
The revised edition, to be published in 2000,
will use regions as shown in figure 1).

Habitat Type Names

An understanding of habitat type names is not
required for using this publication, but an
explanation is included here for interested
readers.

Habitat type names are based on ecological
criteria. Each type is named in part after the
tree species that shows the strongest tendency



Figure 1.—Wisconsin’s 11 habitat type regions.

to dominate a community on that site type in
the absence of disturbance. This is usually the
most shade tolerant species that the site type
can support. For example, sugar maple is one
of the most shade tolerant trees in Wisconsin,
but the range of its environmental tolerance is
restricted to mesic and dry-mesic nutrient-rich
sites. On drier and less fertile sites, sugar
maple grows poorly, or not at all, and domi-
nance is assumed by other, less shade tolerant
species such as white pine or red maple.
Throughout Wisconsin sugar maple is the
potential dominant climax species on all mesic
and some dry mesic site types. In many re-
gions, basswood is a common associate of
sugar maple, thus the mesic and dry mesic
habitat types contain both names, e.g., Acer-
Tilia/Desmodium. For convenience, the name
is abbreviated ATiDe. The second part of the
name, in this case De - for Desmodium
glutinosum (pointed-leaf tick trefoil), is one of
the characteristic understory species of a dry-
mesic sugar maple association. It is used to
distinguish this association (or habitat type)

from other mesic sugar maple-basswood types
such as, ATiSa, Acer-Tilia/Sanguinaria
(Sanguinaria canadensis, or bloodroot) and
ATiCa, Acer-Tilia/Caulophyllum
(Caulophyllum thalictroides, or blue cohosh).

The use of scientific names for habitat types
may seem awkward to some, but it is neces-
sary to maintain accuracy and consistency.
For everyday use and non-technical communi-
cation, it is acceptable to use common names
and to simplify the standard abbreviations.

For a complete description and interpretation
of habitat types, refer to Kotar et al. 1988,
Kotar and Burger 1996. Note, however, that
some northern habitat types included in this
bulletin are not found in the original Field
Guide to Forest Habitat Types of Northern
Wisconsin. They will appear in the new edition
of the guide to be published in 2000. Also,
some abbreviations of the northern habitat

e names have been changed. For a com-
plete list of habitat type names and abbrevia-
tions, see appendix B.



Figure 2.—Habitat type
groups of the northern

and southern parts of
Wisconsin. The position
of each group is a
composite of several
individual habitat
types. The positions of
groups and group
sections with dotted
borders are estimates.

5
[—' T
North | - Very Dry to Dry (VD-D)
Very Rich 2 - Dry to Dry-Mesic (D-DM)
3 - Dry-Mesic (DM)
4 - Mesic (M)
4 S - Mesic to Wet-Mesic (M-WM)
Rich 6 - Wet-mesic to Wet (WM-W)
Soil Nutrient
Regime N
Medium 3
r——-
Poor 2 R L TR
- I v *
S / \‘: : .ll
— - Nt
Very Poor \I-/ \l
—
1 2 3 4 5
L very L Dry 1 Dry- J-Mesic Lwet- 1 Wet 1 Very Wet 4
Dry Mesic Mesic
Soil Moeisture Regime
— ;
South 8 - Dry (D)
9 - Dry-Mesic (DM)
Very Rich 10-11 - Dry-Mesic to Mesic (DM-M)
12-13 - Mesic (M) .
i 4 14 - Mesic 10 Wet-Mesic (M-WM)
Rich 15 - Wet-Mesic to Wet (WM-W)
Soil Nutrient AN
Regime I E [ N
. !. A
Medium 3 . f {
EO > i
¥ .
— . 2
‘l
‘i
Poor 2 ==
'—-——
Very Poeor
[E—

1 3 a

S

L‘ll)e.ryy lpyl Dry- Lmesic L wet- Ly L Very Wet 4

Mesic Mesic

Soil Moisture Regime

Habitat Type Groups

To simplify the analysis and discussion of the
forest inventory data, the similar habitat types
(those representing the same, or similar,
position on the moisture-nutrient gradient)
were combined. Seven northern and eight
southern habitat type groups, each represent-
ing a segment of the moisture/nutrient gradi-
ent, were delineated (fig. 2).

Soil moisture and nutrient regimes are, for the
most part, correlated, because both are to a
large extent controlled by soil texture. (This, of
course, is not the case where a high water
table influences available moisture.) In gen-
eral, as soil moisture holding capacity in-
creases (up to the mesic conditions), so does
the relative abundance of nutrients (fig. 2).
However, to keep the terminology as simple as
possible, the habitat type groups are referred

to only in terms of relative moisture regime.
The following is a short description of key
characteristics of each habitat type group. (See
appendix B for the complete names of habitat

types.)

North

1. Very dry to dry (VD-D).—This group
represents the driest, least fertile soils of
the region. Forests are dominated by pines
(primarily jack and red pine) and poor
quality oak. Red maple is the most shade
tolerant species found on these sites and
can replace other species in the absence of
natural disturbance or management.

Habitat types: QAc, ArQTr, QArE, QGCe,
ArQv, ArQv-Sm, QV, QAp

2. Dry to dry-mesic (D-DM).—This group is a
step up on the soil moisture-nutrient



gradient from the preceding group. In
addition to jack and red pines, white pine
thrives on these types, as does red oak.
White pine is sufficiently shade tolerant to
reproduce naturally in mixed stands of
oaks, aspen, red maple, and other pines.

Habitat types: PAm, PAm-At, PMV, PMV-Q,
PMV-Vb, PMV-Po

. Dry-mesic (DM).—Soil moisture and
nutrients are adequate to support shade
tolerant, mesic species such as sugar
maple, basswood, and white ash, but not
at their optimal levels. Following natural
disturbance or logging, red oak, red maple,
or white pine often assume dominance in
the stand. However, without natural
disturbance or management, stands on
these types tend to succeed to mesic
hardwoods.

Habitat types: FArAa, AVVb, AVDe, ACI-V,
ACl, AQVb, AQVb-V, AQVb-Ha, AAt,
AFTPo, AVb, AFVb

. Mesic (M).—This group represents the
most favorable soil moisture-nutrient
condition in the region. Shade tolerant,
mesic hardwoods (sugar maple, basswood,
white ash, American beech) or hemlock
dominate most stands. Less shade tolerant
species gain temporary dominance only
after a major disturbance, especially fire.
However, fires are not frequent on these
habitat types.

Habitat types: ATM, AFSt, AAs, ATFD,
ATD, ATDH, ACaCi, ACaCi-H, AFAl, AFAd,
AViO, AViO-Ca, AH, AHVDb, AH-Ci

. Mesic to wet-mesic (M-WM).—This group
represents a transition from upland to
lowland forest. The position of this group
in figure 2 is based entirely on one well-
represented habitat type (TMC). However,
the group includes several additional
habitat types for which the data for calcu-
lating the moisture-nutrient coordinates
were not available. Our estimates strongly
indicate that the field in figure 2 should
extend further up the nutrient scale as
shown by the dashed line. Sites with
higher nutrient levels are dominated by
mesic hardwoods (e.g., sugar maple,
basswood, white ash) and those with lower
nutrient levels are dominated by hemlock,
white pine, or balsam fir. Aspen or red

maple often dominates successional stands
on all habitat types of this group.

Habitat types: ArCo, TMC-V, TMC, TMC-D,
ATM-As, ATD-1, ACaCi-1, AViO-1, AH-I

Wet-mesic to wet (WM-W).—These are
distinctly lowland sites. No specific habitat
types were identified. Forests are domi-
nated by swamp conifers (e.g., northern
white-cedar, black spruce, tamarack) or by
balsam fir, red maple, black ash, or aspen.
The position of the group in figure 2 is
estimated.

Superior clay belt (Not presented in figure
2).—The two habitat types in this group
represent a special case where clayey soils
and climate, modified by Lake Superior,
historically supported upland forests
dominated by balsam fir and other coni-
fers. These types are difficult to place on
the moisture-nutrient gradient, because
conditions fluctuate greatly from wet to
dry. depending on year-to-year weather
patterns. Most of these sites are currently
occupied by quaking aspen, but succes-
sion to balsam fir, and in some cases white
pine, is evident.

Habitat types: AbArSn, AbASnMi

South

8.

Dry (D).—These types represent the driest,
nutrient-poor sandy soils, primarily in the
central and western parts of the State.
Jack pine, red pine, white pine, oaks, or
aspen make up most of the stands. Com-
munities are similar to those of northern
dry habitat types, but often include white
oak, black oak, and bur oak in addition to
red and pin oaks. Red oak typically does
not attain merchantable size.

Habitat types: PVGy, PEu, PVHa, PVCr,
PVG, PVRh

Dry-mesic (DM).—These habitat types
represent better growth conditions for all
species of oak as well as pine. Red maple
also competes more strongly on these
habitat types than on those of the preced-
ing group. In the absence of natural dis-
turbance or management, it is capable of
replacing most other species. Sugar maple
does not compete well on these types, and
its seed source is generally lacking.

Habitat types: ArDe-V, AQVb-Gr, ArCi,
ArCi-Ph, AArVb, AArL



10.

11.

12.

13.

14.

Dry-mesic to mesic (DM-M).—The soil
moisture and nutrient levels on these
habitat types are adequate to support
moderate growth of mesic hardwoods
such as sugar maple and basswood. Red
and white oaks grow well on these types
and make up the largest volume in
present stands. However, in the absence
of management. they tend to be replaced
by mesic hardwoods if seed sources are
present.

Habitat types: ATiDe-Ha, ATiDe-As,

ATiDe, ATiFrCi, ATiFrVb, AFrDe, AFrDeO

Dry-mesic to mesic, phase (DM-M
phase).—These types represent soil
conditions similar to those of the preced-
ing group. but they experienced more
frequent fires in the presettlement time.
As a result. mesic hardwoods have been
virtually eliminated from the landscape
and are not currently replacing oaks or
other intolerant species. For these rea-
sons, oak regeneration is relatively easy
to achieve.

Habitat types: ATiDe(Pr). ATiCr(O),
ATiCr(As). ATiFrVb(Cr), AFrDe(Vb)

Mesic (M).—This group represents mesic,
nutrient-rich sites that experienced
relatively little fire disturbance in
presettlement time and continue to be
dominated by sugar maple, basswood,
and white ash. Management by light
partial cutting and lack of natural distur-
bance favor sugar maple dominance.

Habitat types: ATTr, AFTD, ATiSa-De,
ATiSa, ATiFrCa. ATiCa-La, ATiCa, ATiCa-
Al, ATiH. AFH, AFAs. AFAs-O

Mesic, phase (M phase).—These habitat
types occupy soils similar to those of the
preceding group, but they experienced
more frequent fires in presettlement
time. As a result, stands are dominated
by various shade intolerant species, and
mesic hardwoods are absent.

Habitat types: ATiAs(De), ATiFrCa(O)
Mesic to wet mesic (M-WM).—This

group represents somewhat poorly
drained mineral soils. No specific habitat

types have been identified. The best
adapted species appear to be red maple
and black ash, but many other species
occur. The position of the group in figure
2 is estimated.

15. Wet-mesic to wet (WM-W).—This group
represents swampy or boggy conditions
with either mineral or organic soils. No
specific habitat types have been identi-
fied. The best adapted species are green
ash, black ash, red maple, and white
pine on mineral soils, and tamarack,
black spruce. and white cedar on organic
soils. The position of the group in figure
2 is estimated.

Survey Procedures
Forest Inventory

Forest Inventory and Analysis information is
based on a sampling procedure designed to
provide reliable statistics at the State and
Survey Unit levels. A detailed description of
the procedure for the 1996 inventory of Wis-
consin can be found elsewhere (Schmidt
1998). In this publication we provide only a
brief summary of the procedures.

The reported summaries are only estimates,
and the reliability of these estimates decreases
as the data are summarized for smaller areas.
The tabulation under Survey Accuracy in
appendix B shows how the sampling error (a
measure of the reliability) changes for area
and net growing-stock volume as these two
quantities decrease. These sampling errors
mean that the chances are two out of three
that if a 100-percent inventory had been
made. using the same methods. the results
would have been within the limits indicated.
For example. if the estimate for the area of
forest land in the South dry-mesic habitat type
group is 1.036 million acres, then two out of
three times the actual value should be be-
tween approximately 1.025 and 1.047 million
acres (1,036 thousand - 1.11 percent * 1,000
thousand and 1,036 thousand + 1.11 percent
* 1,000 thousand, see Survey Accuracy in
appendix B).

The kind of inventory data collected depends
on the primary use of the land on which
sample plots are located. On plots classified as
forest land (including reserved forest land,



timberland. and other forest land) wooded
pasture, or windbreaks (see appendix B for
definitions of these classes). a ground plot was
remeasured, updated with a growth model, or
established. For other plots. only photo-
interpreted data were collected. In this publi-
cation we are primarily concerned with forest
land. Data from more than 5,000 plots were
classified as forest land (table A). For forest
land plots, separate forest conditions were
identified when there was a distinct change in
forest type, stand size class, land use, owner-
ship. or stand density within the sample plot.

Habitat Type Identification of Inventory Plots

The predominant habitat type class was
identified for each inventory plot classified as
forest land. Approximately 5.600 plots were
evaluated. If upland conditions predominated
{very dry to wet-mesic), then the plot was
reconnoitered, the vegetation recorded (species
presence and abundance), and the predomi-
nant habitat type identified. Habitat type
guides and addenda were used to identify 91
potential habitat types. variants, and phases.
as well as 2 undefined hydromesic site classes
(see Habitat Type Groups, appendix B). If
forested lowland conditions predominated,
then the plot was classifled as lowland (wet-
mesic to wet). If the habitat type could not be
identified (approximately 10 percent of the
sample], it was placed in the undefined class,
and the reasons for the lack of definition were
noted.

Habitat type classification requires site evalua-
tion during the summer months when ground
flora is present, generally late-May to mid-
September in Wisconsin. Forest Service FIA

field crews, who work throughout the year,
identified habitat types for approximately 15
percent of the plots. DNR field crews, hired
and trained solely to accomplish this task,
completed about 85 percent of the evaluation
and classification.

ANALYSIS

Geographic Distribution of Habitat Type
Groups Across Forest Land and
Ownership Classes

The distribution of habitat type groups, and to
some extent habitat types, across the forested
landscape of Wisconsin can be analyzed and
interpreted using FIA data. By using included
maps and tables, distributional relationships
can be examined across forest lands, counties,
habitat type regions, Ecoregions of the Na-
tional Hierarchical Framework of Ecological
Units (NHFEU), and ownership classes. Addi-
tional distributional factors can be analyzed
through additional electronic overlays.

Geographic Distribution

Figure 3 shows the distribution of forest land
among 11 habitat type regions. Most regions
(1.2.4.6,7,9) contain 5 to 10 percent of the
total Wisconsin forest land area. These regions
do vary in total land area and percent forest
cover. Region 3 contains about 36 percent of
the total forest land area, is the largest region
geographically, and is one of the most densely
forested. The other four regions (5,8,10,11)
each contain less than 5 percent of the total
forest land area. Regions 5 and 8 are small
regions containing a mix of forests and farms,
whereas regions 10 and 11 are large but
predominantly agricultural and urban.

Table A.—Distribution of ground plots for the 1996 inventory of Wisconsin’s

Jorest resources

Ground land use class Old plots Old plots New Total

remeasured updated plots plot
Timberland 2,589 450 2,022 5,061
Reserved forest land 66 0 31 97
Other forest land 15 0 5 20
Nonforest with trees 282 25 309 616
Nonforest without trees 2,348 205 2,581 5,134
Water 157 43 148 348
Total 5,457 723 5,096 11,276




Figure 4 shows the approximate area of Wis-
consin forest land classified within each

habitat type group. Combined, the northern
habitat type groups represent about 67 per-

cent of Wisconsin forest land. The northern M.

M-WM, and WM-W groups are predominant,
and taken together, represent nearly one-half

of the total forest land base. The southern
habitat type groups represent about 33 per-
cent of Wisconsin forest land. Although no
groups predominate. D, DM. and M are most
common. The wetter forested site types are
much less common in southern Wisconsin
than in the northern part of the State.

Region 1
Region 2
Region 3
Region 4
Region §
Region 6
Region 7
Region 8
Region 9
Region 10
Region 11

0 1000 2000 3000
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Figure 3.—Area of forest land by habitat type region.
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Distribution by Ownership Classes

Comparison of public versus private land
ownership by habitat type group can be reveal-
ing. especially when northern and southern
groups are viewed separately. Figure 4 shows
the distribution of forest land by habitat type
group, while figures 5 and 6 show these acres
divided into public and private ownership
classes. The northern habitat type groups
represent about 67 percent of Wisconsin forest
land: publicly owned forest lands make up 37
percent of this land. and privately owned lands

make up 63 percent. Although the majority of
the land in northern Wisconsin is private, 25
percent of the forest lands of Wisconsin are
public and located mostly in the north. The
relative acreage of the seven northern habitat
type groups in public and private ownerships
is similar. The most common groups are M, M-
WM, and WM-W. Proportionally, public lands
do have a somewhat larger relative representa-
tion of the two driest groups (VD-D, D-DM),
with public and private ownership being nearly
equal.
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These relationships are very different for the
southern habitat type groups, which represent
about 33 percent of Wisconsin forest land. Of
this, privately owned forest lands represent
about 85 percent, and publicly owned lands
represent only 15 percent. Also, the general
pattern of public ownership of forest lands
represented by these groups is extremely
skewed and not representative of the occur-
rence of these groups in the south. The D and
WM-W habitat type groups are disproportion-
ately represented, while the other groups are
severely underrepresented. These ownership
patterns can be examined further by consider-
ing more specific ownership classes.

Additional Information Found in Appendices

The set of 14 maps included at the end of this
report (appendix D) facilitate distributional
analysis and interpretation. Two Wisconsin
base maps are included: Map A—Habitat Type
Regions with Counties and Map B— Sections
and Subsections of the NHFEU (National
Hierarchy of Forest Ecosystem Units). Six
overlays on each base map are included, each
overlay showing two to three habitat type
groups and the general plot locations of all FIA
plots classified within each group.

Additional tables, figures, and text give other
distributional relationships. Tables 1-11
(appendix C) show the area of forest land by
habitat type group, habitat type, county, and
habitat type region. Tables 12-16 (appendix C)
show the relative frequency of occurrence of
habitat type groups and habitat types by
NHFEU (National Hierarchy of Forest

Ecosystem Units) Sections and Subsections.
These tables and maps are further discussed
in appendix A.

Habitat Type Group Characteristics
Volume Distribution

Figure 7 shows the growing-stock distribution
across the habitat type groups. Total growing-
stock volume for a given habitat type group
reflects three factors: total acres in that group,
productive capacity of the group, and manage-
ment history. The relatively low volumes of the
southern habitat type groups reflect most
strongly the low acreage of forest land in that
region.

Figure 8 shows growing-stock volume distribu-
tion on a per acre basis. These volumes reflect
the productive capacity of habitat type groups
and collective management history. Because of
the large sample size and systematic allocation
of measurement plots, we are assuming that,
at least in the north, management history is
not affecting the trends seen in figure 8. In the
south, the effects of past practices and
presettlement conditions are more evident. For
example, the southern DM to M habitat type
groups have lower volumes per acre than the
corresponding northern groups. This probably
reflects a more intensive and continuous
utilization of the forest resource in the south
as compared with the north. The DM-M(P) and
M(P) groups are a special case. Stands in these
habitat type groups were originally savannas.
Presumably, due to intensive use, including
grazing, stands on these sites have not
reached full stocking.
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Figure 7.—Total volume of growing stock by habitat type group.
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Figure 8.—Growing-stock volume per acre by habitat type group.

Species Composition

Because the habitat type groups represent a
gradient of site conditions, we should expect
marked differences in species composition
among habitat type groups. One way to exam-
ine this pattern is to graph volumes of indi-
vidual species as percent of total volume in
each habitat type group. Figures 9 and 10
show patterns of species composition for the
northern and southern portions of the State.
To make composition patterns more apparent,
the species were arranged in order of increas-
ing relative shade tolerance from top to bot-
tom, with conifers listed first.

For example, in figure 9 we see that northern
VD-D habitat type group is dominated by jack
and red pines, with moderate representation of
red and pin oaks and the two aspen species.
As we move up the moisture-nutrient gradient
{D to M). we see the reduction in pine volumes
and an increase in red maple, basswood, and
sugar maple volumes. Also note that hemlock
and yellow birch occur only in the M, M-WM,
and WM-W habitat type groups.

In the southern part of the State (fig. 10) the
oaks dominate all but the M-WM and WM-W
habitat type groups. but relative representa-
tion of oak species varies. Black and pin oaks
are best represented in the D group and red
and white oaks in the DM to M groups. Al-
though the white and bur oak data were
lumped in the inventory, data from other
sources (Kotar and Burger 1996) show pre-
dominance of bur oak in the two habitat type
groups representing the presettlement sa-
vanna. i.e., DM-M (phase) and M {phase).

Occurrence and Volumes Per Acre of Forest

Types

Although species composition is a good way to
qualitatively contrast habitat type groups, it is
not adequate for management interpretations.
Analysis by forest types is more useful for this
purpose. Figures 11 and 12 show areal extent
and average volumes per acre of various forest
types across the habitat type groups. Because
composition, structure, and productivity of a
given forest type differ across the habitat type
groups, it is important to know its relative
extent. For example, figure 11 shows that the
red pine forest type is far more extensive on
the VD-D habitat type group than on the M
group, but its per acre growing-stock volume
(trees > 5 inch d.b.h.) is almost twice as high
on the M type. The contrast for white pine is
even greater. The acreage of white pine forest
type is very small in both the VD-D and M
habitat type groups, but per acre growing-
stock volume is again almost twice as high in
the M group.

Generally, comparing growing-stock volume
per acre between different site types cannot be
interpreted as a direct expression of site’s
productivity, because growing-stock volume is
also a function of age and of management
history. However, in this case, the volumes are
averages for all stands in each habitat type
group. If we can assume there is no inherent
bias for age and management history among
the habitat type groups, then we can interpret
the observed differences in growing-stock
volume as a rough estimate of differences in
productivity. This assumption, however, may
not be true in all cases.
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Figure 9.—Species composition of the northern habitat type groups as a percent of the
total group volume.

(Figure 9 continued on next page)
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(Figure 9 continued)
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The examination of the oak-hickory forest type
is very significant in light of the economic
importance of red oak. In The Wisconsin
Forest Statistics Bulletin, we find information
on the total area of the oak-hickory type and
volumes by species groups. However, addi-
tional important information is obtained if we
examine the distribution of oak-hickory acre-
age across the habitat type groups and com-
pare composition and volumes per acre. For
example, figure 11 shows that oak-hickory
type acreage is nearly the same on the VD-D
and DM habitat type groups (just over 200
thousand acres). However, the volume per acre
in the DM group is twice that in the VD-D
group. In addition, the composition in the DM
group is primarily red oak, while that in the
VD-D includes pin oak, a much less economi-
cally valuable species.

Other patterns, depending on the reader’s

interests, can be gleaned from figures 11 and
12.
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Figure 11.—Forest type representation in the northern habitat type groups.
A, by area; B, by volume of growing stock per acre.

(Figure 11 continued on next page)
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(Figure 11 continued)
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Figure 12.—Forest type representation in the southern habitat type groups.
A, by area; B, by volume of growing stock per acre.
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(Figure 12 continued)
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Summary by Species and Major
Forest Types

Some of the data provided by the inventory
can be expressed only by forest type (e.g.,
acres), while others, like volumes per acre, can
be calculated for both the forest types and
individual species, or, in a few cases, species
complexes. Due to great differences in their
abundance, some forest types and some
individual species have not been sampled
adequately to give statistically reliable esti-
mates. This section presents information only
for those estimates that were based on ad-
equate samples.

Jack Pine

Jack pine is well represented only in the two
driest habitat type groups, both in the north
and south {fig. 13). Volume per acre for the
jack pine forest type in the two northern
habitat type groups (VD-D and D-DM) ranges
from slightly under, to just over, 1,000 cubic
feet/acre. The difference is only slightly greater
between the two southern segments (D and
DM): 500 and 700 cubic feet/acre, respectively
(figs. 11 and 12).

Adequate samples for site index are available
only for the north VD-D (SI 61) and south D
(SI 63). See figure 14.

Red Pine

Similar to jack pine, red pine is also concen-
trated on the two driest habitat type groups,

Jack Pine
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D-DM
VD-D _
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Site index
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Figure 14.—Site index for jack pine. Bars
indicate the 95 percent confidence limits for
the mean.
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VD-D=Very Dry to Dry; D=Dry; D-DM=Dry to Dry-Mesic; DM=Dry-Mesic;
DM-M=Dry-Mesic to Mesic; DM-M(P)=Dry-Mesic to Mesic (phase);
M=Mesic; M(P)=Mesic (phase); M-WM=Mesic to Wet-Mesic; WM-W=Wet-Mesic to Wet

Figure 13.—Representation of jack pine across the northern and southern
habitat type groups, as a percent of the total jack pine volume in the
northern and southern parts of Wisconsin, respectively.



both in the north and south (fig. 15). It is
important to note that plantations make up

about one-third of the red pine forest type. In Red Pine
the north. on the driest habitat type group, the NORTH
volume per acre for the red pine type is only
slightly higher than that for jack pine (fig. 11). WM-W ]
However, on the D-DM habitat type group, red M-WM
pine type volume per acre is more than twice
that of jack pine (approximately 1,000 cubic M
feet/acre for jack pine and more than 2,000
cubic feet/acre for red pine). This supports the M
commonly held view by foresters that red pine D-DM
is more capable of utilizing “better sites” than
is jack pine. VD-D L]

_ _ 40 50 60 70 80 90
The highest volume per acre for the red pine
type (approximately 2,500 cubic feet/acre) was Site Index
observed on the M-WM habitat type group.
This is somewhat surprising, because red pine SOUTH
is considered to be relatively intolerant of wet WM-W
conditions. However, soils of the M-WM habitat
type group are generally classified as only M-WM
somewhat poorly drained and not poorly
drained. M

DM-M
In the south, volumes per acre are significantly
lower (generally less than 1,500 cubic feet/ DM
acre) than in the north for all habitat type
groups except for a small acreage in the Mesic b *
(Phase) where the volume exceeds 3,000 cubic 40 50 60 70 30 %0
feet/acre (fig. 12). We do not have an explana- .
: . Site index

tion for this apparent anomaly.
Average site index for red pine ranges from 64 Figure 16.—Site index for red pine. Bars
to 77 in the north and from 70 to 75 in the indicate the 95 percent confidence limits for
south (fig. 16). the mean.
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VD-D=Very Dry to Dry; D=Dry; D-DM=Dry to Dry-Mesic; DM=Dry-Mesic;
DM-M=Dry-Mesic to Mesic; DM-M(P)=Dry-Mesic to Mesic (phase);
M=Mesic; M(P)=Mesic (phase); M-WM=Mesic to Wet-Mesic, WM-W=Wet-Mesic to Wet

Figure 15.—Representation of red pine across the northern and southern
habitat type groups, as a percent of the total red pine volume in the
northern and southern parts of Wisconsin, respectively.
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In the absence of management or natural
disturbance, the red pine forest type is suc-
ceeded by more shade tolerant species. The
direction of change is apparent from the
composition of the sapling layer shown in
figure 17 (the composition of the tree layer is
not shown in this figure because the type is
over 85 percent red pine).

The relative abundance of sapling species
varies greatly across the range of habitat type
groups. In the VD-D group, the oaks and red
maple are best represented. Red maple domi-
nates in the D-DM group. and paper birch and
red maple dominate in the DM group. In the M
and M-WM groups balsam fir and sugar maple
become important.

The relatively high percentage of red pine must
be interpreted with caution, because in most
red pine stands (especially plantations} the red
pine “saplings” largely represent the smaller
diameter fraction of the main stand and not
the regeneration. Likewise, the aspen saplings
are largely small trees or suckers with little
chance of advancing into the main canopy.
However, they apparently do suggest contin-
ued presence of the species on the site.

White Pine

In the north, white pine is found as an associ-
ate in many forest types and in all habitat type
groups (fig. 18). In the south, about one-third
of the white pine type is represented by rela-
tively young plantations, mostly in the drier
habitat type groups.

The acreage of white pine as a forest type is
negligible throughout the State, but its volume
per acre is the highest in all northern habitat
type groups, except the WM-W (fig. 11). The
highest volumes are found in the M and M-WM
habitat type groups. These high volumes come
largely from plots on the Menominee Indian
Reservation, where older white pine stands are
still well represented.

White and Black Spruce

White spruce is largely confined to the north-
ern part of the State where it occurs primarily
as an associate in other forest types. It is
broadly distributed, although most of it is
found in the three moister habitat type groups
M, M-WM, and WM-W). Black spruce, on the
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Figure 17.—Species composition of the sapling layer on the red pine forest type in the
northern habitat type groups. as a percent of the total number of trees.



other hand. is less well represented in other
forest types and is heavily concentrated on the
wettest end of the habitat type gradient (fig.
19).

The very small acreage of the white spruce
forest type in the northern M and M-WM
groups. nevertheless. carries relatively high
growing-stock volumes (about 2,000 cubic
feet/acre). See figure 11.

Balsam Fir and Northern White-cedar

Similar to spruce, balsam fir and northern
white-cedar are also primarily species of the
northern part of the State and occur mainly as
associates in other forest types. Of the two,
balsam fir has a wider distribution on the
habitat type gradient (fig. 20). As a forest type,

the two species occur in appreciable acreages
only on the WM-W habitat type group, and the
white-cedar type carries much higher volumes
per acre than does balsam fir (fig. 11). How-
ever, the difference in volume may be due
more to the generally greater age of the white-
cedar type than to inherent differences in
productivity between the two species.

One significant characteristic of balsam fir is
that it is found widely as seedlings and sap-
lings in many forest types (particularly aspen
and pines) and thus plays an important role in
forest succession.

The average site index for balsam fir is 56 in
the M-WM habitat type group and 47 in the
WM-W group (fig. 21). No site index data were
available for white-cedar.
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VD-D=Very Dry to Dry; D=Dr1y; D-DM=Dry to Dry-Mesic, DM=Dry-Mesic;

DM-M=Dry-Mesic to Mesic, DM-M(P)=Dry-Mesic to Mesic (phase),

M=Mesic; M(P)=Mesic (phase); M-WM=Mesic to Wet-Mesic; WM-W=Wet-Mesic to Wet
Figure 18.—Representation of white pine across the northern and southern

habitat type groups, as a percent of the total white pine volume in the
northern and southern parts of Wisconsin, respectively.
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VD-D=Very Dry to Dry; D-DM=Dry to Dry-Mesic; DM=Dry-Mesic; M=Mesic
M-WM=Mesic to Wet-Mesic, WM-W=Wet-Mesic to Wet
Figure 19.—Representation of white and black spruce across the northern
habitat type groups. as a percent of the total volume of each species.
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Figure 20.—Representation of balsam fir and northern white-cedar across
the northern habitat type groups, as a percent of the total volume of each

species.
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Figure 21.—Site index for balsam fir. Bars
indicate the 95 percent confidence limits for
the mean.

Tamarack

Tamarack is almost exclusively a species of the
WM-W habitat type group (fig. 22). Its extent
as a forest type is similar to that of black
spruce and northern white-cedar (fig. 11).

Quaking and Bigtooth Aspen

Both aspen species occur commonly across
the entire range of habitat type groups, but
their relative representation differs. Quaking
aspen is relatively evenly represented in all

habitat type groups, while bigtooth aspen is
better represented on the drier half of the
gradient. This difference is more pronounced
in the north than in the south (figs. 23 and
24).

The composition of the aspen forest type in the
north is shown in figure 25. Although the
aspen forest type is often referred to as aspen-
birch, at least in Wisconsin, red maple is the
second best represented species more often
than paper birch is. In the M-WM and WM-W
habitat type groups, balsam fir is also rela-
tively important. Based on the composition of
the sapling layer, we can also conclude that
red maple and balsam fir are the principal
successional species replacing aspen.

The significance of the large number of aspen
saplings in figure 25 is somewhat difficult to
interpret. Aspen saplings (actually suckers) are
common in most stands where aspen is
present. However, because the upper limit for
the sapling size class in this survey was set at
a relatively high 5 inches d.b.h., we can as-
sume that a large proportion of the “saplings”
represents the smaller size class of the main
stand and not the “reproduction” in a true
sense. At the same time, the presence of aspen
saplings cannot be excluded as potential
regeneration in case of a disturbance or large-
scale natural mortality in the canopy layer.

Volumes per acre of the aspen forest type, at
least in terms of cubic feet, are remarkably
similar across most of the habitat type gradi-
ent. In the north, they range from a low of
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Figure 22.—Representation of tamarack across the northern and southern

habitat type groups, as a percent of the total volume of tamarack in the
northern and southern parts of Wisconsin, respectively.
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Figure 23.—Representation of quaking aspen across the northern and

southern habitat type groups, as a percent of the total volume of quaking
aspen in the northern and southern parts of Wisconsin, respectively.
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Figure 24.—Representation of bigtooth aspen across the northern and
southern habitat type groups, as a percent of the total volume of
bigtooth aspen in the northern and southern parts of Wisconsin,
respectively.
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Figure 25.—Species composition of the aspen forest type in the northern habitat type groups
as a percent of the total number of trees (trees > 5" d.b.h. above, saplings below).




approximately 600 cubic feet/acre in the VD-D
and WM-W habitat type groups to just under
1,000 cubic feet/acre in all other groups (fig.
11). In the south. there is a greater difference
among the habitat type groups. Volumes per
acre of the aspen forest type are lowest in the
D, DM-M. M-WM. and WM-W groups (between
500 and 600 cubic feet/acre) and highest in
the M group (almost 1,400 cubic feet/acre). In
the DM and DM-M (phase) groups volume per
acre is approximately 1.000 cubic feet/acre
(fig. 12).

In the north, site index of the two aspen
species follows a similar pattern across the
habitat type groups. However, in the south,
the site index of bigtooth aspen is much higher
than that of quaking aspen (fig. 26).

Paper Birch

Paper birch, like aspen. occurs in all habitat
type groups throughout the State (fig. 27).

Quaking Aspen
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M |
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: -

40 50 60 70 80 90

Site index

However, the paper birch forest type is far
more abundant in the north than in the south
(figs. 11 and 12).

In the north, the volume per acre of the paper
birch type exceeds that of aspen type in all
habitat type groups. In the D-DM habitat type
group, it is over 2,000 cubic feet/acre. In
other groups, it ranges from slightly under to
slightly over 1,000 cubic feet/acre (fig. 11).

Black Ash

Black ash is a species of the wetter sites. Both
in the north and south, over 80 percent of its
volume is found in the M-WM and WM-M
habitat type groups (fig. 28). Black ash is one
of the principal species of the “elm-ash-soft
maple” forest type. The other important
species is red maple. Due to mortality caused
by Dutch elm disease, American elm is no
longer well represented in this forest type. The

Bigtooth Aspen
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Site index
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Figure 26.—Site index for quaking and bigtooth aspen. Bars indicate the 95 percent

confidence limits for the mean.
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Figure 27.—Representation of paper birch across the northern and southern
habitat type groups as a percent of the total volume of paper birch in the
northern and southern parts of Wisconsin, respectively.
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Figure 28.—Representation of black ash across the northern and southern
habitat type groups as a percent of the total volume of black ash in the
northern and southern parts of Wisconsin, respectively.

largest acreage of this type is found in the
WM-W habitat type group in the north and the
M-WM group in the south (figs. 11 and 12).

Black Oak and Northern Pin Oak

These two species are combined in this inven-
tory because they are difficult to distinguish in
the field. However, their distributions are
somewhat distinct. Black oak is largely con-
fined to the southern part of the State, while
pin oak is more common in the north. They do,
however co-occur in some areas.

The two species, however, differ ecologically.
Black oak is found across a relatively wide
range of habitats, while pin oak is confined
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more to the driest habitat types. Thus, in
figure 29, the black/pin oak complex is pre-
dominantly represented by pin oak in the
north and black oak in the south.

Red Oak

Red oak is found on all but the wettest habitat
types (fig. 30). However, its growth potential
varies greatly across the habitat type gradient.
In the north, the largest acreages of the red
oak forest type occur in the DM habitat type
group. Volumes per acre range from about 800
cubic feet/acre in the VD-D group to just
under 2,000 cubic feet/acre in the DM and M
habitat type groups (fig. 11).
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Figure 29.—Representation of black and northern pin oak complex across
the northern and southern habitat type groups as a percent of the total
black/pin oak volume in the northern and southern parts of Wisconsin,
respectively.
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Figure 30.—Representation of red oak across the northern and southern
habitat type groups as a percent of the total volume of red oak in the
northern and southern parts of Wisconsin, respectively.

In the south, the red oak forest type cannot be

separated from the white-bur-oak complex.
The acreage of these combined oak types is
very large (fig. 12). The highest volumes per

acre (about 1,400 cubic feet/acre) are found in

the DM-M and M habitat type groups.

Average site index ranges from 53 in the

northern VD-D habitat type group to just over

70 in the northern M and southern DM-M
habitat type groups (fig. 31).

White and Bur Oak

These two species were combined in the

inventory, which makes individual character-

ization difficult. However, because the geo-

graphic distribution of the two species is well

known, some interpretation can be provided.
Both species are present only in a limited
portion of the northern part of the State. In
addition, bur oak occurs primarily in the drier
portion of the habitat type gradient. Thus, in
figure 32 (north), bur oak most probably
represents the VD-D and D-DM segments of
the gradient and white oak represents the
remainder. For the south, the distinction is
less clear. The two species co-occur through-
out the range of habitat types, but white oak is
much more prevalent.

Shagbark and Bitternut Hickory
Both hickory species are restricted primarily to

the southern portion of the State, although
bitternut hickory is occasionally found in the
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Figure 31.—Site index for northern red oak.
Bars indicate the 95 percent confidence limits
for the mean.

north. The two species are best represented in
the DM-M (including the phase) habitat type
group, but bitternut hickory is also relatively
well represented in the M habitat type group
(fig. 33).

In the forest inventory of the eastern United
States, the hickories are included with the
oaks and treated together as the “oak-hickory
forest type.” This designation is not always
warranted in Wisconsin. In the northern part
of the State, hickories are virtually absent, and
even in the south they generally represent less
than 10 percent of species composition.

The “Oak-Hickory” Forest Type

Composition.—The FIA inventory combines
all oak-dominated stands into one forest type:
the “oak-hickory.” To obtain a more useful
analysis of this diverse type, it is necessary to
separate it into several components according
to the representation of the different oak
species and occurrence in different habitat

type groups.

Figures 34 and 35, showing the relative abun-
dance of different species, clearly illustrate the
differences in composition across the habitat
type gradient.

Thus, the “oak-hickory” forest type in the
northern VD-D and D-DM habitat type groups
represents a mixture of pin and red oak, with
pin oak predominating in the VD-D group and
red oak predominating in the D-DM group.
Red oak is also the leading species in all other
habitat type groups, except WM-W. Red maple
is the most important associate of oaks on all
but the VD-D and M habitat type groups. Note
that no hickory component is present in any of
the northern oak forest types (fig. 34).

In the south, the prevailing oak species are the
white oak and bur oak (these species were
combined in the inventory). Only in the D and
M-WM habitat type groups is the black-pin
oak complex better represented than white-bur
oak group. There is no hickory component in
these groups (fig. 35). As in the north, red
maple is the most important associate of all
oak forest types. Shagbark or bitternut hicko-
ries are present in significant amounts only in
the DM-M (including the “phase”) and M
habitat type groups.

Regeneration and succession.—Successional
trends of any forest type are most apparent in
the composition and abundance of the sapling
size class. Because all oak species are rela-
tively intolerant of shade, there are very few
oak saplings present in most oak forest types.
In the north, only in the VD-D habitat type
group, where no shade tolerant species grow,
is there significant oak regeneration present
{fig. 34). In all other habitat type groups, the
dominant sapling species is either red maple
(D-DM and WM-W) or sugar maple (DM, M,
and M-WM). It is evident that without manage-
ment intervention, most oak forest types will
succeed to red or sugar maple.
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Figure 32.—Representation of the white/bur oak complex across the

northern and southern habitat type groups as a percent of the total
white/bur oak volume in the northern and southern parts of Wisconsin,

respectively.
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Figure 33.—Representation of the shagbari/bitternut hickory complex
across the southern habitat type groups as a percent of the total hickory

volume.

The situation is very similar in the south (fig.
36). Significant oak regeneration is present
only in the D habitat type group, but even
there, red maple is the dominant sapling
species. In addition to red maple, other impor-
tant sapling species are black cherry and elm
(mostly slippery elm). Shagbark or bitternut
hickories are also important in the DM-M, M,
and WM-W habitat type groups. Sugar maple
is present only in the M and DM-M habitat

type groups.
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Figure 34.—Species composition of the oak-hickory forest type in the northern habitat type
groups as a percent of the total number of trees (trees > 5” d.b.h. above, saplings
below).
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Figure 35.—Species composition of the oak-hickory forest type (trees > 5” d.b.h.) in the
southern habitat type groups as a percent of the total number of trees.
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Figure 36.—Species composition of the sapling layer of the oak-hickory forest type in the
southern habitat type groups as a percent of the total number of saplings.



Red Maple

Red maple is one of the most widely occurring
species in the State, although no red maple
forest type is currently recognized in the forest
inventory. Red maple is strongly “bimodal” in
its representation across the habitat type
gradient. It is best represented in the drier
(more so in the north) and the wetter (more so
in the south) segments of the gradient (fig. 37).
Its relatively low importance in the mesic
habitat types appears to be due to competition
by other shade tolerant species, particularly
sugar maple.

Red maple site index ranges from about 58 in
the northern WM-W habitat type group to 75
in the southern DM habitat group (fig. 38).

The Maple-Beech-Birch Forest Type

Because there was no clear distinction made
between red and sugar maples in the inventory
analysis, problems arise in the delineation of
forest types. For example, the “maple-beech-
birch” forest type (referred to as "maple-
basswood” in this bulletin) is defined as fol-
lows: “Forest in which sugar maple, yellow
birch, American elm, and red maple. singly or
in combination, comprise a plurality of stock-
ing.” Except for red maple, all other species
included in this definition are restricted to
mesic and wet-mesic habitat types.

If we use the above definition, a red maple-
dominated stand in a very dry habitat type
would be classified as “maple-beech-birch” (or
“maple-basswood”), erroneously implying a
mesic or wet-mesic condition. Thus, when in

our analysis, the acres or volumes of the
“maple-basswood” forest type show up in the
VD-D, D-DM, and WM-W habitat type groups
(e.g.. fig. 11), they are representing a red
maple and not a sugar maple-basswood forest

type.
Sugar Maple

Sugar maple is heavily concentrated in the M
habitat type group (fig. 39). In the north, it is
the dominant species in this habitat type
group, but in the south. red oak, white oak,
and basswood share the dominance (figs. 9
and 10).

The site index of sugar maple is difficult to
estimate accurately for many reasons. Because
of a very large sample size, the most accurate
estimate (SI 67) is available for the northern M
habitat type group (fig. 40). In general, sugar
maple site index is low, compared with most
other species.

Basswood

In the north. basswood occurs primarily in the
M habitat type group, but in the south, it is
somewhat more broadly distributed among the
groups (fig. 41).

Basswood is the most constant associate of
sugar maple, and in the south, its volume
exceeds that of maple in all but the mesic
habitat type group (figs. 9 and 10).

Average site index ranges from 68 in the north
DM habitat type group to 75 in the south M
group (fig. 42).

Red Maple - North
D-DM

WM-W

Red Maple - South

VD-D=Very Dry to Dry; D=Dry; D-DM=Dry to Dry-Mesic; DM=Dry-Mesic;
DM-M=Dry-Mesic to Mesic; DM-M(P)=Dry-Mesic to Mesic (phase),
M=Mesic; M(P)=Mesic (phase); M-WM=Mesic to Wet-Mesic, WM-W=Wet-Mesic to Wet

Figure 37.—Representation of red maple across the northern and southern
habitat type groups as a percent of the total volume of red maple in the
northern and southern parts of Wisconsin, respectively.
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Figure 40.—Site index for sugar maple. Bars
indicate the 95 percent confidence limits for

the mean.

Figure 38.—Site index for red maple. Bars
indicate the 95 percent confidence limits for
the mean.
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Figure 39.—Representation of sugar maple across the northern and
southern habitat type groups as a percent of the total volume of sugar
maple in the northern and southern parts of Wisconsin, respectively.
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Figure 41.—Representation of basswood across the northern and
southern habitat type groups as a percent of the total volume of
basswood in the northern and southern parts of Wisconsin,

respectively.
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Figure 42.—Site index for basswood. Bars
indicate the 95 percent confidence limits for
the mean.

The Maple-Basswood Forest Type

(Also see comments on the “maple-beech-
birch” forest type in the section on red maple.)

Composition.—Sugar maple is the dominant
species in the “maple-basswood” forest type
only in the northern M habitat type group (fig.
43). In D-DM, DM, and M-WM groups, red
maple is dominant. In the D-DM habitat type
group, red oak is also important.

Regeneration and succession.—Sugar maple
is the most shade tolerant and most competi-
tive species in the M and DM habitat type
groups, as shown by the strong dominance of
sugar maple saplings in the maple-basswood
forest type (fig. 43). Even though red maple is
currently more strongly represented in the
maple-basswood forest type in the DM habitat
type group, sugar maple dominates the sapling
layer. It is therefore clear that in the absence
of management intervention, the sugar maple
forest type is capable of replacing all other
forest types in the M and DM habitat type
groups.
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Figure 43.—Species composition of the maple-basswood forest type in the northern
habitat type groups as a percent of the total number of trees (trees > 5” d.b.h. above,

saplings below).




Eastern Hemlock and Yellow Birch

Of all tree species, hemlock and yellow birch
show the highest degree of association in all
habitat type groups where they occur (fig. 44).
This phenomenon is often mentioned, but not
documented in the literature. Both species
were once important associates of the “north-
ern hardwood” forest complex, but are today
relatively poorly represented. Hemlock and
yellow birch. together with sugar maple (and
American beech in the extreme eastern part of
the State). form a distinct forest type, but in
this inventory. all of these species were

lumped into the “maple-beech-birch” forest

type.

White and Green Ash

These two species were combined in the
inventory and cannot be accurately evaluated
here. Based on an understanding of the eco-
logical characteristics of the two species, we
suggest that in figure 45, green ash is the
principal species only in the WM-W habitat
type group, both in the north and south. The
site index of white ash is among the highest
estimated in this inventory (fig. 46).

Hemlock | Yellow Birch
WM-W WM-W
X M % M
RS M-WM
M-WM
VD-D=Very Dry to Dry; D-DM=Dry to Dry-Mesic; DM=Dry-Mesic; M=Mesic
M-WM=Mesic to Wet-Mesic, WM-W=Wet-Mesic to Wet
Figure 44.—Representation of hemlock and yellow birch across the
northern habitat type groups as a percent of the total volume of each
species.
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Figure 45.—Representation of the whit

e/green ash complex across the

northern and southern habitat type groups as a percent of the total
white/green ash volume in the northern and southern parts of

Wisconsin, respectively.
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White Ash
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Figure 46.—Site index _for white ash. Bars
indicate the 95 percent confidence limits for
the mean.

Black Cherry

In the north, black cherry is only an incidental
species in the DM and M habitat type groups.
In the south, it is a minor associate (less than
5 percent of composition) in all habitat type
groups, except for the M (phase) where it
approaches 10 percent of species composition
(fig. 10).

However, black cherry is well represented in
the sapling layer of several forest types, par-
ticularly the oak-hickory in the M (phase)
habitat type group (fig. 36). Together with red
maple, slippery elm, and hickories, it repre-
sents the principal successional species in

WM-W p Black Cherry
M(P)
DM
M
DM-M
DM-M(P)

D=Dry; DM=Dry-Mesic; DM-M=Dry-Mesic to Mesic;
DM-M(P)=Dry-Mesic to Mesic (phs); M=Mesic;
M(P)=Mesic (phase), M-WM=Mesic to Wet-Mesic;
WM-W=Wet-Mesic to Wet

Figure 47.—Representation of black cherry
across the southern habitat type groups as
a percent of the total volume of black cherry.

many oak stands. Its relative distribution
across the habitat type groups is shown in
figure 47.

American and Slippery Elm

These two species were lumped in this inven-
tory. Because American elm has been greatly
reduced throughout the State due to Dutch
elm disease, slippery elm is probably the main
species representing the elm complex in this
inventory. Elm is a minor species in the north
(fig. 9), where it is best represented in the
wetter habitat type groups, most often as a
component of the “elm-ash-soft maple” forest
type (fig. 11). In the south, it is more common
(fig. 10) and is more evenly distributed across
habitat type groups (fig. 48).
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Figure 48.—Representation of the elm complex across the northern and
southern habitat type groups as a percent of the total elm volume in
the northern and southern parts of Wisconsin, respectively.

Overview of Individual Species’
Productivity Across the
Habitat Type Groups

Tables B and C provide a good overview of the
range of productive potential of different
habitat type groups, as well as the relative
performance of each species across the habitat
type gradient. The tables show average vol-
umes per tree (by species) for each habitat
group. Average volumes by species per acre
alone could not show these relationships
because the numbers of trees of each species
vary greatly across habitat type groups.

Table B is more informative than table C,
because of the much larger sample and there-
fore more complete representation of habitat
type groups. Reading the table by rows. we can
follow the productivity trends of species across
the moisture-nutrient gradient. While volumes
per tree are affected by age and spacing as
well as by site conditions, we discovered no
sampling bias affecting the age and spacing
data. We are therefore assuming that differ-
ences in volume per tree across the habitat
type groups represent differences in a site’s
potential. Reading down the columns, we can
see the relative performance of each species in
a given habitat type group. However, in this
case, we have to exercise some caution in the
interpretation. Management practices do affect
the average age of species. For example,

hemlock has traditionally been avoided in
harvesting because of poor markets. Thus. the
average age of hemlock trees is much higher
than that of other species. The relatively high
volumes for hemlock are, therefore, at least
partly due to the higher average age of hem-
lock.

Note also that the species sequence in the first
column follows the moisture gradient, from dry
(jack pine), through mesic (sugar maple), to
wet (tamarack). The number of columns in
which a species is represented also indicates
that species’ “ecological amplitude,” or range of
its environmental tolerance.

As predicted by the habitat type classification,
most species attain their best growth in the
mesic range of the environmental gradient.
This is also true for species that do not com-
pete well in that environment and occur there
only through management or after a severe
natural disturbance (e.g., red pine, white pine,
red oak, aspen). The only apparent deviation
from this pattern in table B is red pine, which
shows the highest volume per tree in the M-
WM habitat type group. This would not be
expected on the wetter portion of the gradient.
However, the M-WM type group includes some
habitat types with high early-season moisture
conditions, but otherwise well-drained soils
(e.g.. TMC-V). These conditions appear to be
well suited for red pine growth.
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Table B.—Average growing-stock volume per tree (cubic feet). by species and habitat type group
(north)

Very Dry Dry to Dry- Dry-Mesic Mesic  Mesic to Wet- Wet-Mesic

to Dry Mesic Mesic to Wet
Jack pine 56 6.9
Black/pin oak 7.5
Red pine 7.8 12.0 9.4 9.3 14.1
Bigtooth aspen 9.2 12.4 11.7 14.1 11.0
Quaking aspen 5.6 7.7 8.6 9.2 8.1 7.5
Red oak 7.3 10.3 14.6 19.6 15.9
White pine 18.3 228 43.2 28.1 19.9
Paper birch 71 6.8 8.5 71 5.7
Red maple 5.1 6.0 7.9 7.0 7.3
White/bur oak 9.7
Sugar mapie 7.7 9.6 8.7
Basswood 9.3 12.7 12.9
Yellow birch 10.5 9.7
Hemlack 15.5 12.9
Balsam fir 5.4 47 3.8
White/green ash 11.2 9.8 8.8
N. white-cedar 6.8 5.2
White spruce 104
Black ash 6.6 5.6
Black spruce 3.6
Tamarack 5.3

Table C.—Average growing-stock volume per tree (cubic feet), by species and habitat type group
(south)

Dry Dry- Dry-Mesic Dry-Mesic Mesic Mesic Mesic to Wet-Mesic

Mesic  to Mesic to Mesic (phase) Wet Mesic to Wet
(phase)
Jack pine 4.7
Red pine 5.4
Quaking aspen 7.3
White pine 1.7 13.2

Bigtooth aspen  10.2 13.0
Black/pin oak 9.8 10.8

White/bur oak 7.2 114 19.2 17.9 14.8

Red oak 8.6 18.1 211 17.4 213

Red maple 5.8 8.2 10.4 14.0
Paper birch 7.7

Basswood 12.1

Sugar maple 14.7

White/green ash 11.5 8.7




CONCLUSIONS

Combining the forest inventory with the
habitat type classification has yielded benefits
for both these assessment and planning tools.
Because individual tree species grow and
compete differently across the environmental
gradient, forest types also differ across the
gradient in terms of composition, potential
yields. and successional patterns. The habitat
type classification system allows us to group
inventory plots into segments of environmental
gradient (habitat types and habitat type
groups, or classes) and enables us to differen-
tiate important characteristics among them.

We now have an estimate of the extent of
major habitat type groups in Wisconsin as well
as a picture of the relative distribution and
productivity of tree species and forest types
across these habitat type groups. This infor-
mation greatly increases our understanding of
the forest resource and should lead to im-
proved management.

Finally, the data from over 5,000 forest inven-
tory plots strongly support the original esti-
mates and descriptions of forest habitat type
characteristics, thus strengthening the confi-
dence in the utility of this tool.
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APPENDIX A

ADDITIONAL ANALYSES

Species Occurrence Across
Habitat Type Groups

Figures 49 and 50 show the distribution of
tree species across the northern and southern
habitat type groups, respectively. These are
the same figures as those found in the discus-
sion of individual species, but here they occur
together for easy comparison.

Habitat Type Regions and Counties

The maps and tables in this publication
provide insights for examining habitat type
regions. Individual regions can be evaluated,
and different regions can be compared and
contrasted. The maps help us quickly see how
habitat type groups are distributed geographi-
cally within and between regions. Tables 1-11
(appendix C) show the approximate acres of
forest land represented by each habitat type
group and habitat type within each region.
Figures 51 and 52 highlight the relative occur-
rence of habitat type groups within each
region.

Regional composition by habitat type class
also can be evaluated using tables 1-11. For
example, consider the habitat type composi-
tion of region 3 shown in figure 53. Only three
habitat types—Lowland. Hydromesic, and
ATM—characterize nearly half of the forest
land. Add four more—AViO, TMC, TMC-V, and
PMV—and 74 percent of the regional composi-
tion is characterized. About 21 additional
habitat types and variants can be found within
region 3.

With care, distributional relationships within
and among counties can be analyzed and
interpreted. At the county level, sampling
errors in FIA data can be large. For the larger
and more densely forested counties and the
more common habitat type groups and habitat
types, errors may be acceptable. Also, trends
can become obvious when data are examined
in the context of the region, surrounding
counties, and other information and data.

Common habitat type groups found within a
county and their relative abundance often can
be interpreted from the maps and tables 1-11.

For example. in Sawyer County within habitat
type region 3, four northern habitat type
groups predominate: M, M-WM, DM, and WM-
W. The other two groups found in the county
don’t occur very often. Other nearby counties,
such as Washburn, exhibit very different
trends.

Tables 1-11 also show expected relative fre-
quency of occurrence of habitat types by
county. This information can be used to inter-
pret trends within and between counties.
Continuing with the Sawyer County example,
each of the three most common habitat types
(Lowland, Hydromesic, ATM) is expected to
represent 10 to 25 percent of forest land area.
Twelve other habitat types are of minor occur-
rence, each representing 1 to 10 percent of
forest land. Other habitat types may be found,
but are expected to represent less than 1
percent of the forested land area within the
county.

When we examine the distribution of specific
habitat type groups across habitat type regions
and counties, both the maps and tables 1-11
provide insights. Individual habitat type groups
can be evaluated, and different groups can be
compared and contrasted. Figures 55 and 56
highlight the relative distribution of habitat
type groups among habitat type regions.

The general distribution of specific habitat
types across regions and counties can be
interpreted using tables 1-11 (error values
should be monitored). For example, plots
classified as ATM are divided among the re-
gions as shown in figure 57. Counties where
ATM is expected to be common (10 to 25
percent expected relative frequency of occur-
rence) are Florence, Forest, Langlade, Lincoln,
Taylor, Iron, Sawyer, and Bayfield.

NHFEU Sections and Subsections

The distribution of habitat type groups and
habitat types within and between NHFEU
Sections and Subsections can be analyzed and
interpreted using the maps and tables 12-16
(appendix C). Base map B shows Wisconsin
sections and subsections. Map unit codes and
names are listed on the next page. The map
overlays show the sampled geographic distribu-
tions of the habitat type groups. The maps
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facilitate rapid observation of how habitat type
groups are distributed within and between
sections and subsections. Tables 12-16 show
the relative frequency of occurrence of habitat
type groups and habitat types by NHFEU
Sections and Subsections.

Individual sections and subsections can be
evaluated and characterized by apparent
habitat type group composition. Different
sections and subsections can be compared
and contrasted. Subsections also can be
evaluated for habitat type composition. For
example, the following four Subsections can be
characterized and contrasted (expected fre-
quency of occurrence classes: Dominant >50
percent, Frequent 25-50 percent., Common 10-
25 percent, Minor 1-10 percent):

*212Je - Central and NW WI Loess Plains
- Three habitat type groups (M, M-WM,
WM-W) are of frequent occurrence.
- Two habitat types (Hydromesic and
Lowland) are frequent, and one (ATM) is
common.

*212J1 - Brule and Paint Rivers Drumlinized
Ground Moraine
- One group (M) is dominant. Two other
groups (M-WM and WM-W) are common.
- One habitat type (AViO) is frequent, and
three (ATM, ATD. and Lowland) are
common.

*212Jm - Northern Highlands Pitted Outwash
- Most of the northern habitat type groups
are common within this subsection.
- Three habitat types (ArQV. PMV, and
Lowland) are common; seven others are
minor.

*212Ka - Bayfield Sand Plains
- One group (Very Dry to Dry) is domi-
nant, and one group (Dry to Dry-Mesic)
is common.
- Four habitat types (QAc, ArQV-Sm,
QGCe, and PAm) are common; eight
others are minor.

Individual habitat type groups can be evalu-
ated with respect to distribution across sec-
tions and subsections. Different groups can be
compared and contrasted. For example:
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* The N. Mesic habitat type group primarily
occurs in Section 212J. where it is of frequent
occurrence. It is the dominant group in Sub-
sections J1 and Jb: frequent in Je, Jf, and Jj;
and common in most other subsections of J
except for Ja {minor) and Jh (<1 percent). This
group also is common in Section 212H, spe-
cifically Subsections Hb and He. Although the
group is of minor occurrence in 212K and Ka,
it is common in Subsection Kb. Minor repre-
sentation also can be found in Subsections
222Md and 222La.

¢ In contrast, the N. Very Dry to Dry habitat
type group is frequent in Section 212K. It is
the dominant group in Subsection Ka, but
only minor in Kb. Although this group is only
of minor occurrence within Section 2124J, it is
common in Subsections Jm and Jk. This
group is of minor occurrence within Section
212H, specifically Subsections Hb and He.

Individual habitat types also can be evaluated
with respect to distribution across sections
and subsections. Different habitat types can
be compared and contrasted. For example:

1. N. Mesic Habitat type group examples:
* ATM: Within Section J. this habitat type
is frequent in Jb; common in Je, Jf, and
J1; minor in seven other subsections. The
type also can be found with minor occur-
rence in Subsections Ka and Hb.
* AViO: Found only within Section J. It is
frequent in Jl. common in Jb, and minor
in seven other subsections.
* AH: Found predominantly within Sec-
tion J. It is commeon in Subsections Ji. Jj,
and Js; minor in five other subsections;
and found <1 percent in six subsections.

2. N. Very Dry to Dry Habitat type group
examples:

* QV: Common in Subsection Jk, and
minor in Hb and He.
* Ar@QV: Common in Subsection Jm, and
minor in Jk and Jl.
* ArQV-Sm: Common in Subsection Ka,
and minor in Kb.
* @GCe: Common in Subsection Ka.



List of Map Units for Ecoregions and
Subregions of Wisconsin
(National Hierarchical Framework Of Ecological Units—NHFEU)

200-Humid Temperate Domain
210-Warm Continental Division (differentiates N & S WI)
212-Laurentian Mixed Forest Province
212H-Northern Great Lakes Section
212Hb-West Green Bay Till Plain Subsection
212Hc-Green Bay Clayey & Silty Lake Plain Subsection
212Hd-Manitowoc Till Plain Subsection
212He-Door and Escanaba Peninsulas & Lake Plain Subsection
212I-Lake Superior Section
212la-Lake Superior and Islands Subsection
212J-Southern Superior Uplands Section
212Ja-Lake Superior Clay Plain Subsection
212Jb-Gogebic-Penokee Iron Range Subsection
212Jc-Winegar Moraines Subsection
212Jd-St. Croix Moraines Subsection
212Je-Central and NW Wisconsin Loess Plains Subsection
212Jf-Perkinstown End Moraine Subsection
212Jg-Lincoln Formation Till Plain, Mixed Hardwoods Subsection
212Jh-Neillsville Sandstone Plateau Subsection
212Ji-Rib Mountain Rolling Ridges Subsection
212Jj-Green Bay Lobe Stagnation Moraine Subsection
212Jk-Spread Eagle-Dunbar Barrens Subsection
212J1-Brule & Paint Rivers Drumlinized Ground Moraine Subsection
212Jm-Northern Highlands Pitted Outwash Subsection
212Js-Lincoln Formation Till Plain, Hemlock-Hardwoods Subsection
212K-Western Superior Uplands Section
212Ka-Bayfield Sand Plains Subsection
212Kb-Mille Lacs Uplands Subsection
2120-Lake Michigan Section
2120a-Lake Michigan and Islands Subsection
2120b-Green Bay Subsection
220-Hot Continental Division (differentiates S & N WI}
222-Eastern Broadleaf Forest (Continental) Province
222K-Southwestern Great Lakes Morainal Section
222Ka-Central Wisconsin Sand Plain Subsection
222Kb-Central Wisconsin Moraines and Outwash Subsection
222Kc-Lake Winnebago Clay Plain Subsection
222Kd-South Central Wisconsin Prairie and Savannah Subsection
222Ke-Southern Green Bay Lobe Subsection
222Kf-Geneva-Darien Moraines and Till Plains Subsection
222Kg-Kenosha-Lake Michigan Plain and Moraines
222Kh-Rock River Old Drift Country Subsection
2221-North Central U.S. Driftless and Escarpment Section
222La-Menominee Eroded Pre-Wisconsinan Till Subsection
2221.b-Melrose Oak Forest and Savannah Subsection
222Lc-Mississippi-Wisconsin River Ravines Subsection
222Ld-Kickapoo-Wisconsin River Ravines Subsection
2221e-Mineral Point Prairie-Savannah Subsection
222M-Minnesota and Northeast lowa Morainal Section
222Md-Rosemont-Baldwin Plains and Moraines Subsection
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Figure 49.—Representation of tree species across the northern habitat type groups, as a
percent of each species’ total volume in the northern portion of the State.

(Figure 49 continued on next page)



(Figure 49 continued)
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(Figure 49 continued)
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Figure 50.—Representation of tree species across the southern habitat type groups, as a
percent of each species’ volume in the southern portion of the State.

(Figure 50 continued on next page)
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(Figure 50 continued)
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(Figure 50 continued)
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Figure 51.—Relative occurrence of habitat type groups in the northern habitat type regions

(see map of regions).
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Figure 52.—Relative occurrence of habitat type groups in the southern habitat type regions

(see map of regions).
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Figure 53.—Relative occurrence of habitat types
in region 3.
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Figure 54.—Relative occurrence of habitat type groups in Sawyer County (region 3).
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Figure 55.—Representation of the northern habitat type groups within habitat type regions

(see map of regions).
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Figure 56.—Representation of the southern habitat type groups within habitat type regions
(see map of regions).
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Figure 57.—Relative occurrence of the ATM
habitat type across habitat type regions (see
map of regions).
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APPENDIX B

MISCELLANEOUS INFORMATION
Habitat Type Groups

1. North, very dry to dry (VD-D})

QAc Quercus macrocarpa/
Arctostaphylos uva-ursi

ArQTr Acer rubrum-Quercus
ellipsoidalis/Trientalis
borealis

QArE Quercus rubra-Acer
rubrum/Epigaea repens

QGCe Quercus ellipsoidalis/

Gaultheria procumbens-
Ceanothus americanus

ArQv Acer rubrum-Quercus
rubra/Vaccinium
angustifolium

ArQv-Sm Acer rubrum-Quercus
rubra/Vaccinium

angustifolium, Smilacina
racemosa variant

Qv Quercus ellipsoidalis/
Vaccinium angustifolium

QAp Quercus alba-Quercus
ellipsoidalis/Amorpha
canescens

2. North, dry to dry-mesic (D-D

PAm Pinus strobus/Amphicarpa
bracteata
PAm-At Pinus strobus/Amphicarpa

bracteata, Athyrium filix-
femina variant
PMV Pinus strobus/
Maianthemum canadense-
Vaccinium angustifolium
PMV-Q Pinus strobus/
Maianthemum canadense-
Vaccinium angustifolium,
Quercus ellipsoidalis
variant
Pinus strobus/
Maianthemum canadense-
Vaccinium angustifolium,
Viburnum acerifolium
variant
Pinus strobus/
Maianthemum canadense-
Vaccinium angustifolium,
Polygonatum pubescens
variant

PMV-Vb

PMV-Po

3. North, dry-mesic (DM)

FArAa

AVVb

AVDe

ACl-V

ACl

AQVb-V

AQVDb

AQVb-Ha

AFTPo

AVb

Fagus grandifolia-Acer
rubrum/Aralia nudicaulis

Acer saccharum/Vaccinium
angustifolium-Viburnum
acerifolium

Acer saccharum/Vaccinium
angustifolium-Desmodium
glutinosum

Acer saccharum/Clintonia
borealis, Vaccinium spp.
variant

Acer saccharum/Clintonia
borealis

Acer saccharum-Quercus
rubra/Viburnum
acerifolium, Vaccinium
angustifolium variant

Acer saccharum-Quercus
rubra/Viburnum
acerifolium

Acer saccharum-Quercus
rubra/Viburnum
acerifolium, Hamamelis
virginiana variant

Acer saccharum/Athyrium
filix-femina

Acer saccharum-Fagus
grandifolia-Tsuga
canadensis/Polygonatum
pubescens

Acer saccharum/Viburnum
acerifolium

Acer saccharum-Fagus
grandifolia/Viburnum
acerifolium

4. North, mesic (M)

ATM

AFSt

AAs

ATFD

ATD

Acer saccharum-Tsuga
canadensis/
Maianthemum canadense

Acer saccharum-Fagus
grandifolia/Streptopus
roseus

Acer saccharum/Arisaema
atrorubens

Acer saccharum-Tsuga
canadensis-Fagus
grandifolia/Dryopteris
spinulosa

Acer saccharum-Tsuga
canadensis/Dryopteris
spinulosa
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ATDH

ACaCi

ACaCi-H

AFAl

AFAd

AViO

AViO-Ca

AH-Ci

. No
ArCo

TMC-V

T™C

TMC-D
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Acer saccharum-Tsuga
canadensis/Dryopteris
spinulosa-Hydrophyllum
virginianum

Acer saccharum/
Caulophyllum
thalictroides-Circaea
quadrisulcata

Acer saccharum/
Caulophyllum
thalictroides-Circaea
quadrisulcata.
Hydrophyllum
virginianum variant

Acer saccharum-Fagus
grandifolia/Allium
tricoccum

Acer saccharum-Fagus
grandifolia/Adiantum
pedatum

Acer saccharum/Viola
pubescens-Osmorhiza
claytoni

Acer saccharum/Viola
pubescens-Osmorhiza
claytoni. Caulophyllum
thalictroides variant

Acer saccharum/
Hydrophyllum
virginianum-Viburnum
acerifolium

Acer saccharum/
Hydrophyllum
virginianum, Circaea
quadrisulcata variant

Acer saccharum/
Hydrophyllum
virginianum

mesic to wet-mesic (M-WM

Acer rubrum/Cornus
canadensis

Tsuga canadensis/
Maianthemum canadense-
Coptis groenlandica,
Vaccinium spp. variant

Tsuga canadensis/
Maianthemum canadense-
Coptis groenlandica

Tsuga canadensis/
Maijanthemum canadense-
Coptis groenlandica,
Dryopteris spinulosa
variant

Acer saccharum-Tsuga
canadensis/
Maianthemum canadense,
Arisaema atrorubens
variant

ATD-1 Acer saccharum-Tsuga
canadensis/Dryopteris
spinulosa, Impatiens
capensis variant

Acer saccharum/
Caulophyllum
thalictroides-Circaea
quadrisulcata, Impatiens
capensis variant

AViO-1 Acer saccharum/Viola

pubescens-Osmorhiza
claytoni, Impatiens
capensis variant

AH-I Acer saccharum/

Hydrophyllum
virginianum, Impatiens
capensis variant

HM Hydromesic site; no specific

habitat type defined

6. North, wet-mesic to wet (WM-W)

No specific habitat types were defined

7. Superior clay belt (SCB)
AbArSn Abies balsamea-Acer

rubrum/Sanicula
marilandica

Abies balsamea-Acer spp./
Sanicula marilandica-
Mitchella repens

ATM-As

ACaCi-1

AbASnMi

8. South, dry (D)

PVGy Pinus strobus/Vaccinium
angustifolium-Gaylussacia
baccata

PEu Pinus strobus/Euphorbia
corollata

PVHa Pinus strobus/Vaccinium
angustifolium-Hamamelis
virginiana

PVCr Pinus strobus/Vaccinium
angustifolium-Cornus
racemosa

PVG Pinus strobus/Vaccinium
angustifolium-Gaultheria
procumbens

PVRh Pinus strobus/Vaccinium
angustifolium-Rubus
hispidus



9. South, d
ArDe-V

ArDe

AQVb-Gr

ArCi

ArCi-Ph

AArVb

AArL

10. South. d
ATiDe-Ha

ATiDe

ATiDe-As

ATiFrCi

ATiFrvb

AFrDe

AFrDeO

11. South, dry-mesic to mesic (phase) DM-M

-mesic (DM

Acer rubrum/Desmodium
glutinosum. Vaccinium
angustifolium variant
Acer rubrum/Desmodium
glutinosum
Acer saccharum-Quercus
rubra/Viburnum
acerifolium, Geranium
maculatum variant
Acer rubrum/Circaea
quadrisulcata
Acer rubrum/Circaea
quadrisulcata, Phryma
leptostachya variant
Acer saccharum-Acer
rubrum/Viburnum
acerifolium
Acer saccharum-Acer
rubrum/Lysimachia
quadrifolia

-mesic to mesic (DM-M

Acer saccharum-Tilia
americana/Desmodium
glutinosum, Hamamelis
virginiana variant

Acer saccharum-Tilia
americana/Desmodium
glutinosum

Acer saccharum-Tilia
americana/Desmodium
glutinosum. Arisaema
atrorubens variant

Acer saccharum-Tilia
americana-Fraxinus
americana/Circaea
quadrisulcata

Acer saccharum-Tilia
americana-Fraxinus
americana/Viburnum
spp-

Acer saccharum-Fraxinus
americana/Desmodium
glutinosum

Acer saccharum-Fraxinus
americana/Desmodium
glutinosum-Osmorhiza
claytoni

(phase)
ATiDe(Pr)

Acer saccharum-Tilia
americana/Desmodium
glutinosum, Prunus
serotina phase

ATiCr(O)

ATiCr(As)

ATiFrvb(Cr)

AFrDe(Vb)

Acer saccharum-Tilia
americana/Cornus
racemosa. Osmorhiza
claytoni phase

Acer saccharum-Tilia
americana/Cornus
racemosa, Arisaema
atrorubens phase

Acer saccharum-Tilia
americana-Fraxinus
americana/Viburnum
spp.. Cornus racemosa
phase

Acer saccharum-Fraxinus
americana/Desmodium
glutinosum, Viburnum
spp. phase

12. South, mesic (M)

ATTr

AFTD

ATiSa-De

ATiSa

ATiFrCa

ATiCa-La

ATiCa

ATiCa-Al

ATiH

AFAs

Acer saccharum-Tsuga
canadensis/Trientalis
borealis

Acer saccharum-Fagus
grandifolia-Tsuga
canadensis/Dryopteris
spinulosa

Acer saccharum-Tilia
americana/Sanguinaria
canadensis, Desmodium
glutinosum variant

Acer saccharum-Tilia
americana/Sanguinaria
canadensis

Acer saccharum-Tilia
americana-Fraxinus
americana/Caulophyllum
thalictroides

Acer saccharum-Tilia
americana/Caulophyllum
thalictroides, Laportea
canadensis variant

Acer saccharum-Tilia
americana/Caulophyllum
thalictroides

Acer saccharum-Tilia
americana/Caulophyllum
thalictroides, Allium
tricoccum variant

Acer saccharum-Tilia
americana/Hydrophyllum
virginianum

Acer saccharum-Fagus
grandifolia/Hydrophyllum
virginianum

Acer saccharum-Fagus
grandifolia/Arisaema
atrorubens
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AFAs-O

1
ATiAs(De)

ATiFrCa(O)

Acer saccharum-Fagus
grandifolia/Arisaema
atrorubens, Osmorhiza
claytoni variant

. South, mesic (phase) M (phase

Acer saccharum-Tilia
americana/Arisaema
atrorubens, Desmodium
glutinosum phase

Acer saccharum-Tilia
americana-Fraxinus
americana/Caulophyllum
thalictroides, Osmorhiza
claytoni phase

14. South, mesic to wet-mesic (M-WM)

Hydromesic sites: no specific habitat types
defined

15. South, wet-mesic to wet (WM-W)
Lowland sites; no specific habitat types defined

16. No type identified
No habitat type was identified on the plot

location

Terms and Definitions

Basal area.—Tree area in square feet of the

cross section at breast height of a single tree.
When the basal areas of all trees in a stand
are summed. the result is usually expressed
as square feet of basal area per acre.

Commercial species.—Tree species presently

or prospectively suitable for industrial wood
products. (Note: Excludes species of typically
small size, poor form, or inferior quality such
as hophornbeam or pin cherry.)

County and municipal land.—Land owned by

counties and local public agencies or mu-
nicipalities, or land leased to these govern-
mental units for 50 years or more.

Diameter class.—A classification of trees
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based on diameter outside bark, measured
at breast height 4.5 feet above the ground.
(Note: d.b.h. is the common abbreviation for
diameter at breast height.) Two-inch diam-
eter classes are commonly used in Forest
Inventory and Analysis, with the even inch
the approximate midpoint for a class. For
example, the 6-inch class includes trees 5.0
through 6.9 inches d.b.h.

Environmental gradient.—An entire range of

site conditions in a given climatic region,
expressed in terms of available soil moisture
and nutrients. The following segments
(synonym: physiographic classes) of the
gradient are used in this report:

Dry (Xeric) sites.—Very dry soils where
excessive drainage seriously limits both
growth and species occurrence. Example:
sandy jack pine plains.

Dry-mesic (Xeromesic) sites.—Moderately
dry soils where excessive drainage limits
growth and species occurrence to some
extent. (Intermediate, between dry and
mesic.) Example: red oak-red maple forest.

Mesic-sites.—Sites characterized by inter-
mediate moisture regime, i.e., neither decid-
edly wet nor dry. Growth and species occur-
rence are limited only by climate. Example:
typical sugar maple-basswood forest.

Wet-mesic (Hydromesic) sites.—Moderately
wet soils where insufficient drainage or
occasional flooding limits growth and species
occurrence to some extent. Example: moder-
ately drained bottomland hardwood sites.

Wet (Hydric) sites.—Very wet sites where
excess water seriously limits both growth
and species occurrence. Example: black ash
and black spruce swamps.

Forest industry land.—Land owned by com-

panies or individuals operating primary
wood-using plants.

Forest land.—Land at least 16.7 percent

stocked by forest trees of any size. or for-
merly having had such tree cover, and not
currently developed for nonforest use. (Note:
Stocking is measured by comparing specified
standards with basal area and/or number of
trees, age or size, and spacing.}) The mini-
mum area for classification of forest land is 1
acre. Roadside, streamside, and shelterbelt
strips of timber must have a crown width of
at least 120 feet to qualify as forest land.
Unimproved roads and trails, streams, or
other bodies of water or clearings in forest
areas shall be classed as forest if less than
120 feet wide. (See Timberland, Reserved
forest land, Other forest land, and Stocking.)

Forest type.—A classification of forest land

based on the species forming a plurality of
live tree stocking. The associated species for
each forest type are based on net volume of
growing stock and all live biomass by species
group. Major forest types in the State are:
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Jack pine.—Forests in which jack pine
comprises a plurality of the stocking. Species
commonly associated with the jack pine
forest type in Wisconsin include red pine,
red oaks, aspen, and eastern white pine.

Red pine.—Forests in which red pine
comprises a plurality of the stocking. Species
commonly associated with the red pine forest
type in Wisconsin include eastern white
pine, jack pine. and aspen.

White pine.—Forests in which eastern
white pine comprises a plurality of the
stocking. Species commonly associated with
the eastern white pine forest type in Wiscon-
sin include red pine, aspen, red maple,
paper birch, and red oak.

Balsam fir—Forests in which balsam fir
and white spruce comprise a plurality of the
stocking, with balsam fir the most common.
Species commonly associated with the
balsam fir forest type in Wisconsin include
white spruce, aspen. northern white-cedar,
tamnarack. paper birch, red maple. black
spruce, and eastern white pine.

White spruce.—Forests in which white
spruce and balsam fir comprise a plurality of
the stocking, with white spruce the most
common. Species commonly associated with
the white spruce forest type in Wisconsin
include aspen, paper birch, balsam fir,
eastern white pine, red maple. and northern
white-cedar.

Black spruce.—Forests in which swamp
conifers comprise a plurality of the stocking,
with black spruce the most common. Species
commonly associated with the black spruce
forest type in Wisconsin include tamarack,
balsam fir, eastern white pine, northern
white-cedar, aspen, jack pine, and paper
birch.

Northern white-cedar—Forests in which
swamp conifers comprise a plurality of the
stocking, with northern white-cedar the most
common. Species commonly associated with
the northern white-cedar forest type in
Wisconsin include balsam fir, paper birch,
black spruce. tamarack, black ash, red
maple, and aspen.

Tamarack.—Forests in which swamp
conifers comprise a plurality of the stocking,
with tamarack the most common. Species
commonly associated with the tamarack
forest type in Wisconsin include northern
white-cedar, black spruce, red maple, white
pine, balsam fir, and paper birch.

Oalke-hickory.—Forests in which northern
red oak, white oak, bur oak, or hickories,

singly or in combination, comprise a plural-
ity of the stocking. Species commonly associ-
ated with the oak-hickory forest type in
Wisconsin include red maple, aspen, and
black cherry.

Elm-ash-soft maple.—Forests in which
lowland elm, ash, red maple. silver maple,
and cottonwood, singly or in combination,
comprise a plurality of the stocking. Species
commonly associated with the elm-ash-soft
maple forest type in Wisconsin include
northern white-cedar, aspen, cottonwood,
and balsam fir.

Maple-basswood.—Forests in which sugar
maple, yellow birch, American elm, and red
maple, singly or in combination, comprise a
plurality of the stocking. Species commonly
associated with the maple-beech-birch forest
type in Wisconsin include basswood, eastern
hemlock, green and white ash, aspen, black
cherry, and select red oaks.

Aspen.—Forests in which quaking aspen or
bigtooth aspen. singly or in combination,
comprise a plurality of the stocking. Species
commonly associated with the aspen forest
type in Wisconsin include red maple, paper
birch, balsam fir, and select red oaks.

Paper birch—Forests in which paper birch
comprises a plurality of the stocking. Species
commonly associated with the paper birch
forest type in Wisconsin include aspen, red
maple, balsam fir, northern white-cedar,
sugar maple, and balsam poplar.

Balsam poplar—Forests in which balsam
poplar comprises a plurality of the stocking.
Species commonly associated with the
balsam poplar forest type in Wisconsin
include balsam fir, aspen, northern white-
cedar, paper birch, black ash, and white
spruce.

Growing-stock tree.—A live tree of commer-
cial species that meets specified standards of
size, quality, and merchantability. (Note:
Excludes rough, rotten, and dead trees.)

Growing-stock volume.—Net volume in cubic
feet of growing-stock trees 5.0 inches d.b.h.
and over, from 1 foot above the ground to a
minimum 4.0-inch top diameter outside bark
of the central stem or to the point where the
central stem breaks into limbs.

Habitat type.—An aggregation of units of land
capable of producing similar plant communi-
ties at climax, and having similar potential
productivity.
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Habitat type group.—A group of habitat types
characterized by similar soil moisture and
nutrient regimes and similar potential
productivity.

Hardwoods.—Dicotyledonous trees, usually
broad-leaved and deciduous.

Miscellaneous Federal land.—Federal land
other than National Forest and land admin-
istered by the Bureau of Land Management
or Bureau of Indian Affairs.

National Forest land.—Federal land that has
been legally designated as National Forest or
purchase units, and other land administered
by the USDA Forest Service.

Net volume.—Gross volume less deductions
for rot, sweep, or other defect affecting use
for timber products.

Noncommercial species.—Tree species of
typically small size, poor form, or inferior
quality that normally do not develop into
trees suitable for industrial wood products.

Nonforest land.—Land that has never sup-
ported forests, and land formerly forested
where use for timber management is pre-
cluded by development for other uses. (Note:
Includes areas used for crops, active Christ-
mas tree plantations as indicated by annual
shearing, orchards, nurseries, improved
pasture, residential areas. city parks, im-
proved roads of any width and adjoining
clearings. powerline clearings of any width,
and 1- to 40-acre areas of water classified by
the Bureau of the Census as land.) If inter-
mingled in forest areas, unimproved roads
and nonforest strips must be more than 120
feet wide and more than 1 acre in area to
qualify as nonforest land.

Nonforest land without trees.—Nonforest
land with no live trees present.

Nonforest land with trees.—Nonforest land
with one or more trees per acre at least 5
inches d.b.h.

Nonstocked land.—Timberland less than 16.7
percent stocked with all live trees.

Other forest land.—Forest land not capable of
producing 20 cubic feet per acre per year of
industrial wood crops under natural condi-
tions and not associated with urban or rural
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development. Many of these sites contain
tree species that are not currently utilized for
industrial wood production or trees of poor
form, small size, or inferior quality that are
unfit for most industrial products.
Unproductivity may be the result of adverse
site conditions such as sterile soil. dry
climate. poor drainage, high elevation, and
rockiness. This land is not withdrawn from
timber utilization.

Ownership size class.—The amount of tim-
berland owned by one owner. regardless of
the number of parcels.

Plantation.—An artificially reforested area
sufficiently productive to qualify as timber-
land. The planted species is not necessarily
predominant. Christmas tree plantations,
which are considered cropland, are not
included.

Poletimber tree.—A live tree of commercial
species at least 5.0 inches d.b.h., but
smaller than sawtimber size.

Potential productivity class.—A classifica-
tion of forest land in terms of inherent
capacity to grow crops of industrial wood.
The class identifies the potential growth in
merchantable cubic feet/acre/year at culmi-
nation of mean annual increment of fully
stocked natural stands.

Reserved forest land.—Forest land withdrawn

from timber utilization through statute,
administrative regulation. or designation.
Note: historically, Christmas tree plantations
were classified as reserved forest land.
However, Christmas tree plantations are now
classified as cropland.

Sapling.—A live tree 1.0 to 5.0 inches d.b.h.

Sapling-seedling stand.—(See Stand-size

class.)
Sawtimber stand.—(See Stand-size class.)

Sawtimber tree.—A live tree of commercial
species containing at least a 12-foot saw log
or two noncontiguous saw logs 8 feet or
longer, and meeting regional specifications
for freedom from defect. Softwoods must be
at least 9.0 inches d.b.h., and hardwoods
must be at least 11.0 inches d.b.h.



Sawtimber volume.—Net volume of the saw-
log portion of live sawtimber in board feet.
International 1/4-inch rule (unless specified
otherwise), from stump to a minimum 7.0
inches top d.o.b. for softwoods and a mini-
mum 9.0 inches top d.o.b. for hardwoods.

Seedling.—A live tree less than 1.0 inch d.b.h.

that is expected to survive. Only softwood
seedlings more than 6 inches tall and hard-
wood seedlings more than 1 foot tall are
counted.

Site index.—An expression of forest site
quality based on the height of a free-growing
dominant or codominant tree of a represen-
tative species in the forest type at age 50.

Softwoods.—Coniferous trees, usually ever-
green, having needles or scale-like leaves.

Stand.—A group of trees on a minimum of 1
acre of forest land that is stocked by forest
trees of any size.

Stand-age class.—A classification based on
age of the main stand. Main stand refers to
trees of the dominant forest type and stand-
size class.

Stand-size class.—A classification of stocked
(see Stocking) forest land based on the size
class of live trees on the area: that is, saw-
timber, poletimber, or seedlings and sap-
lings.

Sawtimber stands.—Stands with half or
more of live tree stocking in sawtimber or
poletimber trees. and with sawtimber stock-
ing at least equal to poletimber stocking.

Poletimber stands.—Stands with half or
more of live tree stocking in poletimber and/
or sawtimber trees, and with poletimber
stocking exceeding that of sawtimber.

Sapling-seedling stands.—Stands with
more than half of the live tree stocking in
saplings and/or seedlings.

Stocking.—The degree of occupancy of land
by live trees, measured by basal area and/or
the number of trees in a stand by size or age
and spacing, compared to the basal area
and/or number of trees required to fully
utilize the growth potential of the land.

Timberland.—Forest land that is producing,
or is capable of producing, more than 20
cubic feet per acre per year of industrial
wood crops under natural conditions. that is
not withdrawn from timber utilization, and
that is not associated with urban or rural
development. Currently inaccessible and
inoperable areas are included. (Timberland
was formerly called commercial forest land.

Tree size class.—A classification of trees
based on diameter at breast height. includ-
ing sawtimber trees, poletimber trees, sap-
lings. and seedlings.

Tree Species Groups in Wisconsin (Little 1981)

Species group
synonym

FIA species
group/species

Softwoods

Balsam fir

Eastern redcedar

Tamarack

White spruce

Black spruce

White pine

Red pine

Jack pine

Northern white-cedar

Hemlock

Other softwoods
European larch'
Norway spruce
Colorado spruce’
Scotch pine

Scientific
name

Abies balsamea
Juniperus virginiana
Larix laricina

Picea glauca

Picea mariana

Pinus strobus

Pinus resinosa
Pinus banksiana
Thuja occidentalis
Tsuga canadensis

Larix decidua
Picea abies
Picea pungens
Pinus sylvestris
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FIA species Species group
group/species synonym

Hardwoods
Hard maples
Black maple!
Sugar maple
Soft maples Red maple
Red maple
Silver maple?
Yellow birch
River birch
Paper birch
Select hickory
Other hickory
Hackberry
Beech
White and green ash
Black ash
Butternut
Black walnut
Balsam poplar
Cottonwood
Bigtooth aspen
Quaking aspen
Black cherry
Select white oaks
White oak
Swamp white oak?
Bur oak
Chinkapin oak?
Select red oak
Other red oaks
Northern pin oak
Black oak
Willow
Basswood
Elms
American elm
Siberian elm!
Slippery elm
Rock elm?
Other hardwoods
Boxelder
Northern catalpa'
Honeylocust!
Red mulberry?
Black tupelo?
White poplar?
Black locust
Noncommercial species
Striped maplet
Mountain maple
Ailanthus'

Sugar maple

Shagbark hickory
Bitternut hickory

White/bur oak

Northern red oak
Black/n. pin oak

Other hardwoods
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Noncommercial species

Scientific
name

Acer nigrum
Acer saccharum

Acer rubrum !
Acer saccharinum |
Betula alleghaniensis

Betula nigra

Betula papyrifera

Carya ovata

C. cordiformis

Celtis occidentalis

Fagus grandifolia

Fraxinus americana, F. pennsylvanica

Fraxinus nigra

Juglans cinerea

Juglans nigra

Populus balsamifera

Populus deltoides

Populus grandidentata

Populus tremuloides

Prunus serotina

Quercus alba :
Quercus bicolor ;
Quercus macrocarpa
Quercus muehlenbergii {
Quercus rubra :

Quercus ellipsoidalis
Quercus velutina
Salix nigra

Tilia americana

Ulmus americana
Ulmus pumila

Ulmus rubra
Ulmus thomasii

Acer negundo

Catalpa speciosa

Gleditsia triacanthos

Morus rubra

Nyssa sylvatica var. sylvatica
Populus alba

Robinia pseudoacacia

Acer pensylvanicum
Acer spicatum
Ailanthus altissima
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American

hornbeam Carpinus caroliniana
Flowering

dogwood' Cornus florida
Hawthorn Crataegus spp.
Apple! Malus spp.
Eastern

hophornbeam Ostrya virginiana
Pincherry Prunus pennsylvanica
Wwild plum! Prunus spp.
Chokecherry Prunus virginiana
Peachleaf willow! Salix amygdaloides
Diamond willow? Salix bebbiana
American

mountain asht Sorbus americana

t Minor component of species group.

Survey Accuracy

The following tabulation shows how sampling errors decrease as area
and net growing-stock volume increase. (See Survey Procedures in the

Introduction)
Area of forest land Net growing-stock volume
Thousand Sampling error Thousand Sampling error
acres (percent) cubic feet {percent)
15,964.8 0.28 18,763,426 0.77
15,000.0 0.29 16,000,000 0.84
10,000.0 0.35 14,000,000 0.90
5,000.0 0.50 12,000,000 0.97
3,600.0 0.64 10,000,000 1.06
1,000.0 1.11 8,000,000 1.19
800.0 1.24 6,000,000 1.37
600.0 1.43 4,000,000 1.68
400.0 1.75 2,000,000 2.37
200.0 2.48 1,000,000 3.35
100.0 3.51 800,000 3.75
80.0 3.92 600,000 4.33
60.0 4.53 400,000 5.30
40.0 5.55 200,000 7.50
20.0 7.85 100,000 10.60
10.0 11.10 75,000 12.24
8.0 12.41 50,000 14.99
6.0 14.32 25,000 21.20
4.0 17.54 10,000 33.52
2.0 24.81 7,500 38.71
1.0 35.09 5,000 47.41
0.5 49.62

Note: smaller areas and growing-stock volumes have errors > 50 percent.



Underrepresented Habitat Types

These types were not adequately represented
in the sample. Data from these types contrib-
uted to habitat type group pools. but compari-
sons among individual habitat types are not
statistically valid.

QAc

ArQTr

QArE

QAp

PAm-At

PMV-Q

FArAa

ACI-V

ACl

AFTPo

AVb
AFSt

AAs

AH-Ci

ArCo
AArVb

AArL
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Quercus macrocarpa/
Arctostaphylos uva-ursi

Acer rubrum-Quercus
ellipsoidalis/Trientalis
borealis

Quercus rubra-Acer rubrum/
Epigaea repens

Quercus alba-Quercus
ellipsoidalis/Amorpha
canescens

Pinus strobus/Amphicarpa
bracteata, Athyrium filix-
femina variant

Pinus strobus/Maianthemum
canadense-Vaccinium
angustifolium, Quercus
ellipsoidalis variant

Fagus grandifolia-Acer rubrum/
Aralia nudicaulis

Acer saccharum/Clintonia
borealis. Vaccinium spp.
variant

Acer saccharum/Clintonia
borealis

Acer saccharum-Fagus
grandifolia-Tsuga
canadensis/Polygonatum
pubescens

Acer saccharum/Viburnum
acerifolium

Acer saccharum-Fagus
grandifolia/Streptopus roseus

Acer saccharum/Arisaema
atrorubens

Acer saccharum-Fagus
grandifolia/Allium tricoccum

Acer saccharum/Hydrophyllum
virginianum-Viburnum
acerifolium

Acer saccharum/Hydrophyllum
virginianum, Circaea
quadrisulcata variant

Acer rubrum/Cornus
canadensis

Acer saccharum-Acer rubrum/
Viburnum acerifolium

Acer saccharum-Acer rubrum/
Lysimachia quadrifolia

ATiDe-Ha Acer saccharum-Tilia
americana/Desmodium
glutinosum, Hamamelis
virginiana variant

ATiDe-As Acer saccharum-Tilia
americana/Desmodium
glutinosum. Arisaema
atrorubens variant

ATiFrCi Acer saccharum-Tilia
americana-Fraxinus
americana/Circaea
quadrisulcata

AFrDe Acer saccharum-Fraxinus
americana/Desmodium
glutinosum

AFrDeO Acer saccharum-Fraxinus
americana/Desmodium
glutinosum-Osmorhiza
claytoni

AFrDe(Vb) Acer saccharum-Fraxinus
americana/Desmodium
glutinosum, Viburnum spp.

phase
ATTr Acer saccharum-Tsuga
canadensis/Trientalis borealis
AFTD Acer saccharum-Fagus

grandifolia-Tsuga
canadensis/Dryopteris
spinulosa

ATiFrCa Acer saccharum-Tilia
americana-Fraxinus
americana/Caulophyllum
thalictroides

ATiCa-Al Acer saccharum-Tilia
americana/Caulophyllum
thalictroides, Allium
tricoccum variant

AFAs-O Acer saccharum-Fagus
grandifolia/Arisaema
atrorubens, Osmorhiza
claytoni variant
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APPENDIX C

DATA TABLES

Tables 1-25 present the raw data from which
most of the graphs and charts in this report
were prepared.

Table 1.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 1,
Wisconsin, 1996

Table 2.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 2,
Wisconsin, 1996

Table 3.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 3.
Wisconsin, 1996

Table 4.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 4,
Wisconsin, 1996

Table 5.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 5,
Wisconsin, 1996

Table 6.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 6,
Wisconsin, 1996

Table 7.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 7,
Wisconsin, 1996

Table 8.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 8,
Wisconsin, 1996

Table 9.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 9,
Wisconsin, 1996

Table 10.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 10,
Wisconsin, 1996

Table 11.—Area of forest land and estimated
frequency of occurrence by habitat
type group and habitat type by
county for habitat type region 11,
Wisconsin, 1996

Table 12.—Estimated frequency of occurrence
of habitat type group and habitat
type on forest land by NHFEU
Section 212H and its Subsections,
Wisconsin, 1996

Table 13.—Estimated frequency of occurrence
of habitat type group and habitat
type on forest land by NHFEU
Section 212J and its Subsections,
Wisconsin, 1996

Table 14.—Estimated frequency of occurrence
of habitat type group and habitat
type on forest land by NHFEU
Section 212K and its Subsections,
Wisconsin. 1996

Table 15.—Estimated frequency of occurrence
of habitat type group and habitat
type on forest land by NHFEU
Section 222K and its Subsections,
Wisconsin, 1996

Table 16.—Estimated frequency of occurrence
of habitat type group and habitat
type on forest land by NHFEU
Section 222L and 222M and their
Subsections, Wisconsin, 1996

Table 17.—Area of forest land by habitat type
group and habitat type by owner,
Wisconsin, 1996

Table 18.—Area of forest land by habitat type
group, land class, and forest type,

Wisconsin, 1996
75



76

Table 19.—Area of forest land by habitat type
group and habitat type by forest
type, Wisconsin, 1996

Table 20.—Net growing-stock volume on forest
land by habitat type group and
habitat type by forest type,
Wisconsin, 1996

Table 21.—Average growing-stock volume per
acre on forest land by habitat type
group and habitat type by forest
type, Wisconsin. 1996

Table 22.—Average total live tree biomass per
acre on forest land by habitat type
group and habitat type by forest
type. Wisconsin, 1996

Table 23.—Net growing-stock volume on forest
land by species group by habitat
type group and habitat type,
Wisconsin, 1996

Table 24.—Average growing-stock volume per
acre on forest land by species
group, by habitat type group and
habitat type, Wisconsin, 1996

Table 25.—Average site index and 95 percent
confidence interval of site index on
forest land by habitat type group by
site index species, Wisconsin, 1996



Table 1.--Area of forest land and estimated frequency of occurrence by habitat type group
and habitat type by county for habitat type region 1, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Barron Burnett Polk  Washburn
1. North very dry to dry
QGCe 152.3 - ikl - **
QAp 42.5 -- * * --
Total 194.8 0.0 112.5 18.9 63.4
2. North dry to dry-mesic
PAmM 156.1 * ** * **
PAm-At 6.4 -- * -- --
Total 162.5 11.7 75.1 12.0 63.7
3. North dry-mesic
AVDe 106.3 ** * * *
AAt 1 31 4 sk * *k ek
Total 237.7 39.7 245 44.0 129.5
4. North mesic
AAs 6.0 - * - -
ACaCi 114.2 ** * * *
ACaCi-H 22.1 hia - - -
AViO 6.3 - -- - *
Total 148.6 46.6 19.2 62.0 20.8
5. North mesic to wet-mesic
ArCo 1.4 - - = -
ACaCi-l 77.5 * * b *
Hydromesic north 53.4 * * -- *
Total 132.3 26.1 241 62.5 19.6
6. North wet-mesic to wet
Lowland north 120.7 > ** * **
Total 120.7 21.6 36.3 15.7 47.1
16. No type identified 103.7 8.1 29.1 42.4 24.1
All habitat types 1,100.3 153.8 320.8 257.5 368.2

Frequency of occurrence classes

*=1-10%, ** = 10-25%, *** = 256-50%, **** = >50%
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Table 2.--Area of forest land and estimated frequency of
occurrence by habitat type group and habitat type by
county for habitat type region 2, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Bayfield Douglas
1. North very dry to dry
QAc 97.5 - **
ArQTr 46.4 * *
ArQV 1.0 - -
ArQV-Sm 156.9 ** *
Total 301.8 152.8 149.0
2. North dry to dry-mesic
PMV 14.7 * -
PMV-Po 67.5 * --
Total 82.2 82.2 0.0
3. North dry-mesic
AVWb 433 * -
ACI-V 45.8 - *
ACI 27.3 - *
Total 116.4 43.3 73.1
4. North mesic
ATM 95.8 > *
AAs 25.4 - *
ATD 4.4 - -
AViO 4.0 -- -
Total 129.6 91.5 38.1
5. North mesic to wet-mesic
ArCo 48.7 -~ *
T™MC-V 9.1 * --
TMC 17.8 * -
TMC-D 1.7 - -
ATD-I 5.7 - -
AViO-| 3.9 - -
Hydromesic north 87.6 * *
Total 174.5 87.2 87.3
6. North wet-mesic to wet
Lowland north 204.0 * **
Total 204.0 77.8 126.2
7. Superior clay belt
AbArSn 158.8 * >
AbASnMi 91.2 * *
Total 250.0 144.4 105.6
16. No type identified 186.2 116.0 70.2
All habitat types 1,4447 795.2 649.5

Frequency of occurrence classes
*=1-10%, ** = 10-25%, *** = 25-50%, **** = >60%



Table 3.-Area of forest land and estimated frequency of occurrence by habitat type group and habitat type by county for habitat type region 3,

Wisconsin, 1996

(in thousand acres)

Habitat type group County
and habitat type Total Ashland Florence Forest Iron Langlade Lincoln Oneida Price Rusk Sawyer Taylor Vilas
1. North very dry to dry
QArE 3.3 - - -- - - -- - - - - -- -
ArQV 163.2 - * - - - * L] - — — . Ty
Total 166.5 0.0 25.0 0.0 0.0 0.0 7.1 60.5 0.0 0.0 4.0 0.0 699
2. North dry to dry-mesic
PAm 7.4 - - - - - - - - - * - --
PMV 287.2 . * * * * * - — * * - ey
Total 294.6 3.0 7.6 142 8.8 4.3 22.1 90.4 6.0 59 251 0.0 107.2
3. North dry-mesic
AVVb 153.4 * * - o - * & _— * * * *
AVDe 48.8 - - - - - - - - * . - -
AQVb 152 - * - - * * - -- - - - -
AQVb-Ha 45 - - - -- * -- - - - - - -
AAtL 79.6 - - - - - . - - * - - -
Total 301.5 5.3 10.2 15 0.0 12.9 7.2 53.6 2.4 489 124.5 10.3 247
4. North mesic
ATM 594.1 * b b b bhid o . * . - - *
ATD 185.9 * * ** * - - . * - * - *
ATDH 217 - - - - * - - - - - - -
ACaCi 31.3 - - - - - - - - * . - -
ACaCi-H 50.2 - - - - - - - - ** * - -
AVIO 455 4 * ok whk * * * * * * * * *
AViO-Ca 276 * - - * - - - -- - - - -
AH 145.1 - -- * - i * -- -- * - * -
Total 1,5611.3 69.9 1232 3184 108.2 195.2 103.4 535 833 1064 185.7 848 793
5. North mesic to wet-mesic
TMC_V 202.3 . * * * * * * * - - * *
TMC 341 .9 * * * *k * ok * * - * * *
TMC-D 56.6 * * * * - * - - - * * -
ATD- 435 * * - * - - .- - - - - -
ACaCi-l 13.3 -- -- - - - - - -- * - -- --
AViO-| 122.7 * * * * - * - * * - - --
AH-1 48.1 - - - - * * - - * - * --
Hydromesic north 617.1 e > * - * * * e b * b *
Total 1,445.5 133.6 49.4 821 182.6 63.1 109.0 106.6 2375 118.1 1547 1271 817
6. North wet-mesic to wet
Lowland north 1 , 186'6 ik ke k ke R R ke i -k Tk ok £ 2]
Total 1,186.6 125.0 285 1146 988 107.3 83.8 1383 2082 530 96.7 704 620
7. Superior clay beit
AbArSn 63.3 hid - - - - - - - - - -- -
AbASHMi 25.8 * - - - - -- - - - - - -
Total 89.1 82.2 0.0 0.0 6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16. No type identified 719.5 119.9 298 618 36.0 26.6 64.4 70.7 634 533 76.8 755 413
All habitat types 5,714.6 538.9 2737 592.6 4413 409.4 397.0 573.6 600.8 385.6 667.5 368.1 466.1

Frequency of occurrence classes

* = 1-10%, ** = 10-25%, *** = 25-50%, **** = >50%
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Table 4.--Area of forest land and estimated frequency of occurrence by habitat type group
and habitat type by county for habitat type region 4, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Door Marinette Menominee Oconto Shawano
1. North very dry to dry
Qv 129.0 - ** * *
Total 129.0 0.0 104.5 5.5 15.7 3.3
2. North dry to dry-mesic
PMV-Q 26.2 - - * - *
PMV-Vb 147.5 - ** -- * --
Total 173.7 0.0 133.0 10.3 17.8 12.6
3. North dry-mesic
FArAa 8.6 * - -- - -
AVVb 33 - - - - -
AQVb 138.7 - * * * *
AQVb-Ha 55.7 - -- * * *
AFTPo 7.3 * -- - - -
AFVb 81.2 - * " * *
Total 2948 12.8 92.5 51.9 115.0 22.6
4. North mesic
ATM 63.1 - * * * *
AFSt 10.0 * - - - --
ATFD 48.5 - - * * *
ATD 2.6 - - - - -
ATDH 38.8 - - o * *
AFAl 226 ** - - -- -
AFAd 36.5 - * * * *
AViO 18.0 - * - - --
AH 72.4 - * b - **
Total 3125 32.6 67.9 91.9 63.3 56.8
5. North mesic to wet-mesic
TMC-V 28.7 - * - - --
TMC 29.4 - * * * -
AH-1 3.3 - - - - *
Hydromesic north 95.8 * * * * *
Total 157.2 8.5 79.7 19.4 21.7 27.9
6. North wet-mesic to wet
Lowland north 387.2 ok ** h il e
Total 387.2 41.3 109.6 25.3 121.4 89.6
12. South mesic
AFH 1.7 -- -- -- - --
Total 1.7 1.7 0.0 0.0 0.0 0.0
16. No type identified 190.0 17.0 73.2 11.6 27.8 60.4
All habitat types 1,646.1 113.9 660.4 21569  382.7 273.2

Frequency of occurrence classes
*=1-10%, ** = 10-25%, *** = 25-50%, **** = >50%



Table 5.--Area of forest land and estimated frequency
of occurrence by habitat type group and habitat type
by county for habitat type region 5, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Clark Marathon
2. North dry to dry-mesic
PMV-Q 2.4 -- -~
Total 2.4 0.0 2.4
3. North dry-mesic
AQVb-V 30.1 * --
AQVb 17.7 - *
AVb 22.4 * -
Total 70.2 52.5 17.7
4. North mesic
ATM 15.0 - *
AHVDb 15.1 - *
AH 71.0 * **
Total 101.1 13.2 87.9
5. North mesic to wet-mesic
TMC-V 1.9 - -
T™MC 13.6 - *
TMC-D 5.6 - *
ATM-As 90.4 - **
AViO-| 3.3 - -
AH-| 87.1 * *
Hydromesic north 52.0 ** *
Total 253.9 104.6 149.3
6. North wet-mesic to wet
Lowland north 76.5 * **
Total 76.5 19.4 57.1
8. South dry
PEu 0.0 - -
PVHa 36.5 > -
PVG 1.6 - -
PVRh 80.4 ** --
Total 118.5 116.9 1.6
16. No type identified 74.5 14.4 60.1
All habitat types 697.1 321.0 376.1

Frequency of occurrence classes

*=1-10%, ™ = 10-25%, *** = 25-50%, **** = >50%
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Table 6.--Area of forest land and estimated frequency of occurrence by habitat type group and habitat type by county
for habitat type region 6, Wisconsin, 1996
(In thousand acres)

Habitat type group County
and habitat type Total Buffalo Chippewa Dunn Eau Claire Jackson Pepin Pierce St.Croix Trempealeau
3. North dry-mesic
AQVb-V 35.2 -- > -- - - - -- -- -
Total 35.2 0.0 35.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4. North mesic
ATM 17.3 - * - - - - - - -
AH 35.8 - il - - -- -- - - -
Total 53.1 0.0 53.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5. North mesic to wet-mesic
Hydromesic north 25 - > - - - - - - -
Total 25 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6. North wet-mesic to wet
Lowland north 11.6 - * -- - - - -- - -
Total 11.6 0.0 11.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8. South dry
PVGy 115.0 -- - - * e - - - -
PVHa 489 - * - ** * = - - -
PVCr 59.1 - - * ** * - - - *
PVRh 110.4 - - - * * -- -- -- -~
Total 333.4 0.0 11.1 4.2 85.0 227.8 0.0 0.0 0.0 5.3
9. South dry-mesic
ArDe-V 85.7 - * * - * - -- - *
ArCi 716 * * dk * - *kx * * *
ArCi‘Ph 257.6 *hk * * *k *k *k * * *kk
AArvVb 44.0 -- * * * * -- - -- --
Total 458.9 68.1 40.1 66.8 63.7 773 29.6 8.8 8.4 96.1
12. South mesic
ATiSa_De 31 9.5 *kk ok *k - * *kk *kkdk *k¥k *kdh
ATiCa-La 61.3 * -- ** - - * * > --
Total 380.8 89.0 324 574 0.0 58 221 725 52.9 48.7
14. South mesic to wet-mesic A
Hydromesic south 13.4 -- * - -- -- -- -- -- -
Total 13.4 0.5 12.5 0.4 0.0 0.0 0.0 0.0 0.0 0.0
15. South wet-mesic to wet
Lowland south 116.3 * * ** * ** * * * *
Total 116.3 17.1 16 275 34 38.6 6.1 6.9 3.1 12.0
16. No type identified 142.7 14.7 323 291 10.3 17.3 3.3 9.9 14.5 11.3
All habitat types 1,547.9 1894 232.4 185.4 162.4 366.8 61.1 98.1 78.9 173.4

Frequency of occurrence classes
*=1-10%, ** = 10-25%, *** = 25-50%, **** = >50%
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Table 7.--Area of forest land and estimated frequency of occurrence by habitat type group

and habitat type by county for habitat type region 7, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Crawford La Crosse Monroe Richland Sauk Vernon
8. South dry
PVGy 68.8 - * ** - * -
PVCr 39.8 - - > - * -
PVRh 46.9 - - ** -- * --
Total 155.5 0.0 10.2 134.8 00 105 0.0
9. South dry-mesic
ArDe-V 51.1 - * * * * *
ArC'_Ph 258-2 *k hekkd ok ok ek ko
AArL 4.8 - -- -- -- * --
Total 314.1 39.1 79.2 67.2 255 67.0 36.1
10. South dry-mesic to mesic
ATiDe-Ha 17.1 - - - -- * -
ATiDe-As 17.2 - -- - - * -
AT'De 1 81 8 *k * * *kk ok *kk
Total 216.1 33.7 2.4 14.5 458 60.9 58.8
11. South dry-mesic to mesic (phase)
ATiDe(Pr) 92.4 * * * * * >
Total 92.4 10.8 12.9 9.8 11.9 130 34.0
12. South mesic
ATTr 0.0 - - - N - -
ATiSa 42.8 * - * * - *
ATiCa 1 83.9 *k * * *k * Rk
ATiCa-Al 7.7 - -- - -- * --
Total 234.4 37.8 10.2 29.2 60.3 16.3 80.6
14, South mesic to wet-mesic
Hydromesic south 3.0 * -- - - -~ --
Total 3.0 3.0 0.0 0.0 0.0 0.0 0.0
15. South wet-mesic to wet
Lowland south 73.4 * el * * * *
Total 73.4 7.8 16.4 12.2 135 184 5.1
16. No type identified 93.1 52.2 5.2 5.7 10.0 9.1 10.9
All habitat types 1,182.0 184.4 136.5 273.4 167.0 195.2 225.5

Frequency of occurrence classes

* = 1-10%, ** = 10-25%, *** = 25-50%, **** = >50%
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Table 8.--Area of forest land and estimated frequency of occurrence
by habitat type group and habitat type by county for habitat type
region 8, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat type Total Grant lowa Lafayette
11. South dry-mesic to mesic (phase)
ATICr{O) 166.7 e e ol
ATiCr(As) 17.1 - * *
Total 183.8 935 66.1 24.2
12. South mesic
ATiH 75.0 ** **
Total 75.0 482 23.3 3.5
13. South mesic (phase)
ATiAs(De) 16.9 * * *
Total 16.9 9.0 5.8 2.1
14. South mesic to wet-mesic
Hydromesic south 8.4 * * *
Total 8.4 32 29 2.3
15. South wet-mesic to wet
Lowland south 27.7 * ** -
Total 27.7 11.7 16.0 0.0
16. No type identified 621 301 254 6.6
All habitat types 373.9 1957 139.5 38.7

Frequency of occurrence classes
* =1-10%, ** = 10-25%, *** = 25-50%, **** = >50%



Table 9.--Area of forest land and estimated frequency of occurrence by habitat type group and habitat type by county
for habitat type region 9, Wisconsin, 1996

(In thousand acres)

Habitat type group County
and habitat typs Total Adams Green lLake Juneau Marquette Portage Waupaca Waushara Wood
3. North dry-mesic
AVVb 33 -- -- - - - -- - -
AQVb-V 9.8 - - - - - - - *
AQVb 13.4 -- - - - * - - -
AVb 5.2 - - -- - - - - *
AFVb 3.7 -- - - - - * -- -
Total 35.4 0.0 0.0 0.0 0.0 16.7 3.7 0.0 150
4. North mesic
ATM 6.8 - -- - - * * - *
AFAd 3.7 - - - - - * - --
AHVb 2.7 - - -- - -- - - *
AH 17.8 -- -- -- - * * - *
Total 31.0 0.0 0.0 0.0 0.0 6.5 16.1 0.0 8.4
5. North mesic to wet-mesic
T™MC 3.4 - - - - - * - -
ATM-As 15.7 - - - - * - - *
Hydromesic north 39.9 -- -- -- - * ** - *
Total 59.0 0.0 0.0 0.0 0.0 0.0 27.1 0.0 319
6. North wet-mesic to wet
Lowland north 60.8 -~ -- -- -- * ** -- *
Total 60.8 0.0 0.0 0.0 0.0 16.2 27.9 0.0 16.7
8. South dry
PVGy 13.4 -- - * - - - - -
PEuU 235.0 kk . (23 *kk *h * * *
PVHa 22.7 - - - - - - - **
PVCr 2.8 -- -- - - - - - -
PVG 174.9 Tkk *k *k *k *k * * Nk
PVRh 97.1 -- - * - - - - i
Total 5459 180.0 3.3 157.3 41.9 48.8 8.6 13.0 93.0
9. South dry-mesic
ArDe-V 2.9 - - - - - - - -
ArDe 1575 ake * - *k *k * dekkk *
AQVb-Gr 56.1 - - - - * *k - -
ArCi-Ph 26.7 -- -- * - - - - -
Total 243.2 36.3 1.8 29.6 23.7 36.6 49.2 63.3 2.7
10. South dry-mesic to mesic
ATiFrCi 22.4 -- whe - - - * * -
Total 22.4 0.0 14.2 0.0 0.0 1.0 3.6 3.6 0.0
12. South mesic
ATiSa 2.8 - -- - - - - -- -
Total 2.8 0.0 0.0 2.8 0.0 0.0 0.0 0.0 0.0
14. South mesic to wet-mesic
Hydromesic south 29.1 * * * * * * * *
Total 29.1 6.3 0.0 8.7 4.8 0.0 0.0 6.0 3.3
15. South wet-mesic to wet
Lowland south 150.1 * b *e ** * ** ** *
Total 150.1 15.0 9.8 39.8 12.2 16.7 26.3 24.3 6.0
16. No type identified 171.4 15.5 1.1 33.5 13.2 31.3 20.9 17.5 384
All habitat types 1,351.1 2531 30.2 271.7 95.8 173.8 183.4 127.7 215.4

Frequency of occurrence classes

* = 1-10%, ** = 10-25%, *** = 25-50%, **** = >50%
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Table 12. Estimated frequency of occurrence of habitat type

group and habitat type on forest land by NHFEU
Section 212H and its Subsections, Wisconsin, 1996

Habitat type group
and habitat type 212H

Subsection

Hb Hc Hd

He

1. N. very dry to dry *
Qv

*

*

2. N. dry to dry-mesic *
PMV-Q
PMV-Vb

ek

*

*

3. N. dry-mesic **
FArAa
AQVb
AQVb-Ha
AFTPo
AFVb

ek *%

4. N. mesic b
ATM
AFSt
ATFD
AFAI
AFAd
AH

5. N. mesic to wet-mesic  **
T™MC-V
TMC
Hydromesic north

6. N. wet-mesic to wet kk
Lowland north

ki ek kk Tk

12. S. mesic *
AFTD
AFH
AFAs
AFAs-O

* % %,
»*

Frequency of occurrence classes
*=1-10%, ** = 10-25%, *** = 25-50%, **** = >50%



Table 13. Estimated frequency of occurrence of habitat type group and habitat type on forest land by NHFEU
Section 212J and its Subsections, Wisconsin, 1996

Habitat type group Subsection
and habitat type 2120 Ja Jb Jc Jd Je J Jg Jh Ji Jj Jk J JIm s
1. N. very dry to dry * * - * - - - - . - _ *ie * ey -
ArQV - - - . - - - - - - * * * -
Qv T R T T S T L
2. N. dry to dry-mesic * * - * - vt -+ e W e -
PAm - - - - - * - - - - - - -
PMV - - * - - * - - - - * * ** .
PMV-Q B
PMV-Vb - - - - - - - - L - -
PMV-Po R S S S S - -
3. N. dry-mesic o ox o % wkx %k wx % * wx *x * - "
AVVb e T
AVDe - - * *k - * * - - - i - - .
AQVb-V T
AQVb - - - - - - - . * s * * . *
AQVb-Ha - - - - - - - - - * - - - -
AAt - - * *RK * * * - - - - - - .
AVb - - - - - - * * - - - - - -
AFVb R T S A
4_ N mesic *kk * wekdk *k *k *hkk *kk *k - *k *hkek *k ek dek *% *k
ATM * wekek * - *k *k - - * * * % * *
ATFD T
ATD - *x * _ * . - - . - - * * -
ATDH e
ACaCi - - - % - * * - - - - - - -
ACaCi-H - - - - * * * - - - - - - -
AFAd - - - - - - - - - * - - . -
AViO * b * - * * - - - - * wokk * *
AHVD - - - - - - - . - - - . .
AH - - - - * * * - [ * * * - *k
5. N. mesic to wet-mesic Wik *k [ ek %k sk wk dokesk * sk *k *k wke *k Fekk
TMC-V - - * - * * - - - - * * * *
TMC * * o - * * - - * * * * * *
T™MC-D e e e
ATM-As - - - - . - - A - - - *
ATD-I - * * - * - - - - - - - - -
ACaCi-l - - . W * - - - - - - - -
AVIO-I - * * - * - - - - - - * - *
AH-I - - - . * I . * * . - . *
Hydromesic north ** * *x LA L L * * * * * * * *x
6. N. wet-mesic to wet Lid *k wk wk * dhk *k *k ok *k *k ek *x ok kk
Lowland north * W hk * Tk ok *% ok *x * *k *k *k *kk
7. Superior clay belt L S - - - - - - - - - - - -
AbArSn el - - - - - - - - - - - - -
AbASnMi ** * - - - - - - - - - - - -

(Table 13 continued on next page)
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(Table 13 continued)

90

Habitat type group Subsection

and habitat type 212) Ja Jb Je Jd Je Jf Jg JhJi Ji Uk JI JIm s

8.S. dry * - - - - - - W e - - - - -
PVGy - - - - - . - * - - - - - -
PVHa - - - - - - r o - - - - -
PVCr - - - - - - * - - - - - -
PVG - - - - - - - - * - - - - -
PVRh - - - - - - * *kk - - - - - -

9. S. dry-mesic - - - - - - - * - * * - - - -
ArDe-V - - - - - - * - - - - - - -
AQVb-Gr - - - - - - - - * - - - -
ArCi - - - - - - * - - - - . - .
ArCi-Ph - - - - - -+ - - - - - - -
AArVb - - - - - - * - - - - - - -

12. S. mesic - - - - - - * * - - - - - - -
ATiSa-De - - - - - * * - - - - - - -

Frequency of occurrence classes
*=1-10%, ™* = 10-25%, *** = 25-50%, **** = >50%



Table 14. Estimated frequency of occurrence of habitat type
group and habitat type on forest land by NHFEU
Section 212K and its Subsections, Wisconsin, 1996

Habitat type group Subsection
and habitat type 212K Ka Kb
1. N. very dry to dry falade hhkk *
QAc ** -
ArQTr * -
QGCe o -
ArQV-Sm bl *
QAp * -
2. N. dry to dry-mesic bl e *
PAmM * *
PMV-Po * -
3. N. dry-mesic * * **
AVDe * -
ACI-V * ok
ACI - ok
AAtL * -
4. N. mesic * * ok
ATM * -
AAs - ok
5. N. mesic to wet-mesic ol * rkk
ArCo * *x
Hydromesic north * **
6. N. wet-mesic to wet b * il

Lowland north

Frequency of occurrence classes
*=1-10%, *™* = 10-25%, *** = 25-50%, **** = >50%
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Table 15. Estimated frequency of occurrence of habitat type group and habitat type

on forest land by NHFEU Section 222K and its Subsections, Wisconsin, 1996

Habitat type group Subsection
and habitat type 222K Ka Kb Kc Kd Ke Kf Kg Kh
8. S. dfy *hk e dede *k - *k - - - N
PEu Aok ** - . . - - -
PVGy el
PVCr * - - - - - - -
PVHa * - - - - . - -
PVG *ede * . ek - _ - -
PVRh ** - - - - - - -
9. S. dry-mesic > o max a ** - - - -
ArDe * wkk * ok - - - -
AQVb-Gr - > - - - - . .
ArCi-Ph * - - - - - - -
10. S. dfy'rneSICtO mesic * - * * ) ok ok dokk *k
ATiFrCi - * * b * - - -
ATiFrvb - - * * ok hkk Rk *k
AFrDe - - - - * * - -
AFrDeO - - - - * * - -
11. S. dry-mesic to mesic (phase) * - - - M R e *x
AT|Fer(Cr) . - - ok * "k * ke
AFrDe(Vb) - - - - * * - -
12. S. mesic * N - * " - * " ,,
ATiFrCa - - * * * * *
AFH - - - - * - - -
AFAs - - - - * * - -
AFAs-O R R T
13. S. mesic (phase) * - - - ** ** - . AR
AT'FI’C&(O) - - - ok ke - - Hekk
14. S. mesic 1o wet-mesic * * * *hk * * * *n *
Hvdr omesic south * * ik * * * ok *
15. 8. wet-mesic to wet Y Y *k AR " Sk Ty ** e
Lowhm somh e ok Rekkk ek sedek ek ok sk Kk

Frequency of occurrence classes
" =1-10%, ** = 10-25%, *** = 25-50% **** = >50%



Table 16. Estimated frequency of occurrence of habitat type group and habitat type on forest land

by NHFEU Sections 222L and 222M and their Subsections, Wisconsin, 1996

Habitat type group Subsection Subsection
and habitat type 222 La Lb Lc Ld Le 222M Md
4. N. mesic - * - - N N - re
ACaCi * - - - - *
ACaCi-H * - - - - -
5. N. mesic to wet-mesic - * - - - - * *
ACaCi-l * - - - - *
8‘ S dry * * dededk - - - -
PVGy - *x - - - -
PVCr * * - - - -
PVRh - * - - - -
g. S dfy‘meSiC Aok fekk Atk & Ak - * *
ArDe-V ** * - * - -
AI'CI *k * * - - *
AfCI-Ph * Ak ok *k ek - *
AArVb * * - - - -
AArL - - - * - -
10. S. dry-mesic to mesic ** - - ** ek - -
ATiDe-Ha - - - * - -
ATiDe-As - - - * - -
ATiDe N - ok Sk & . -
11. S. dry-mesic to mesic (phase)  ** - - A * Hakk -
ATiDe(Pr) - - * * - -
ATiCr(O) - - * - *s -
ATiCr(As) - - * - o -
12 S meSiC hkk Akk *k hakk *dek *hk Fek k& dhAk
ATiSa-De b * " - - Aakk
ATiSa - - * bl - -
ATiCa-La o - * - - *x
ATiCa - * * ey - -
ATiCa-Al - - - * - -
ATiH - - * i ke i
13. S. mesic (phase) . - * - * R
ATiAs(De) - * - * -
14. S. mesic to wet-mesic * - * - * * *
Hydromesic south * - * - * *
15. S. wet-mesic to wet * *x * * * * *
Lowland south *e * * * *

Frequency of occurrence classes
*=1-10%, ** = 10-25%, *** = 25-50%, **** = >50%
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Table 17.--Area of forest land by habitat type group and habitat type by owner, Wisconsin, 1996

(In thousand acres)

Owner
Habitat type group National Misc. County and Forest
and habitat type Total forest federal State municipal Indian industry Corporate Individual
1. North very dry to dry
QAc g7.5 1.2 -- 7.2 15.8 -- 55.8 6.9 10.6
ArQTr 46.4 26.5 -- 3.6 5.9 -- 4.2 -- 6.2
QArE 3.3 -- -- -- -- -- 3.3 -- -
QGCe 152.3 -- -- 204 58.9 -- 13.2 2.6 57.2
ArQV 164.2 5.8 --  26.6 25.6 6.5 29.4 16.0 54.3
ArQV-Sm 156.9 44.0 -- 104 55.0 -- 8.5 8.3 30.7
Qv 129.0 4.2 -- -- 58.7 5.5 -- 15.9 447
QAp 425 - - - - -- 16.2 - - - - - - 26.3
Total 792.1 81.7 0.0 68.2 236.1 12.0 114.4 49.7 230.0
2. North dry to dry-mesic
PAmM 163.5 -- 7.0 3.1 34.3 -- 3.6 -- 115.5
PAmM-At 6.4 -- 1.5 -- 1.8 -- -- -- 3.1
PMV 301.9 36.3 34 553 294 140 50.3 8.2 105.0
PMV-Q 28.6 -- -- -- -- 9.8 -- 0.5 18.3
PMV-Vb 147.5 13.8 -- -- 68.7 -- 3.3 -- 61.7
PMV-Po 67.5 38.1 - - -- 16.2 - - - - - - 13.2
Total 715.4 882 119 584 150.4 23.8 57.2 8.7 316.8
3. North dry-mesic
FArAa 8.6 -- -- 0.8 -- -- -- -- 7.8
AVVb 203.3 30.8 34 321 16.2 34 17.6 11.0 88.8
AVDe 155.1 - 25 5.1 48.8 -- 2.8 8.6 87.3
ACIH-V 45.8 -- .- .- 17.9 -- 6.1 3.4 18.4
ACl 27.3 -- -- -- 9.0 -- 3.0 -- 15.3
AQVb-V 75.1 -- -- 3.2 32.6 -- 12.3 -- 27.0
AQVb 185.0 26.8 -- -- 37.8 147 22 3.2 100.3
AQVb-Ha 60.2 24.9 -- -- -- 145 -- 4.0 16.8
AAt 211.0 -- -~ 2.8 46.9 154 -- 6.1 139.8
AFTPo 7.3 -- -- 1.3 -- -- -- -- 6.0
AVb 27.6 -- -- -- 7.2 -- -- -- 20.4
AFVb 84.9 9.0 - - - - 212 259 - - - - 28.8
Total 1091.2 91.5 59 453 2376 738 44.0 36.3 556.7
4. North mesic
ATM 792.1 168.5 1.2 173 111.7 222 96.8 44.9 329.5
AFSt 10.0 -- -- 1.4 -- -- -- 3.0 5.6
AAs 31.4 -- -- -- 21.7 .- -- 6.7 3.0
ATFD 48.5 45 -- -- -- 205 .- 1.9 21.6
ATD 192.9 67.8 -~ 214 13.0 2.6 27.7 12.9 475
ATDH 60.5 10.1 -- -- 1.0 249 3.3 -- 21.2
ACaCi 145.5 -- -- 6.3 20.4 -- -- 7.4 111.4
ACaCi-H 72.3 - -- -- 12.9 -- 9.6 6.6 43.2
AFAI 22.6 -- -- 1.4 -- -- -- 2.0 19.2
AFAd 40.2 -- -- -- -- 147 -- -- 255
AViO 483.7 154.9 -- 7.4 72.5 2.7 102.3 15.2 128.7
AViO-Ca 276 12.4 -- -- 3.3 -- -- -- 11.9
AHVb 17.8 -- -- 3.3 2.9 -- -- -- 11.6
AH 342.1 234 - - 13.3 25.8  32.0 45.3 9.6 192.7
Total 2287.2 441.6 1.2 71.8 285.2 119.6 285.0 110.2 972.6

(Table 17 continued on next page)



(Table 17 continued)

Owner
Habitat type group National Misc. County and Forest
and habitat type Total forest federal State municipal Indian industry Corporate Individual
5. North mesic to wet-mesic
ArCo 50.1 -- -- 3.0 15.9 -- -- -- 31.2
TMC-V 242.0 55.5 -- 338 66.5 3.4 26.8 8.7 47.3
T™MC 406.1 73.1 -- 240 64.4 191 57.1 9.9 158.5
TMC-D 63.9 16.9 1.2 9.8 3.7 - - 15.5 3.4 13.4
ATM-As 106.1 -- -- -- 8.5 -- 0.6 2.0 95.0
ATD-| 49.2 7.3 -- -- 10.5 -- 10.2 34 17.8
ACaCi-l 90.8 -- 25 22 4.1 -- -- 4.2 77.8
AViIO-| 129.9 36.5 -- -- 24.8 -- 13.0 13.1 42.5
AH-| 138.5 3.7 -- 6.7 2.8 .- 14.0 3.2 108.1
_Hydromesic north 948.3 125.8 1.2 33.2 201.2 7.3 77.1 26.2 476.3
Total 2224.9 318.8 49 1127 402.4 29.8 214.3 741 10679
6. North wet-mesic to wet
Lowland north 2047.4 268.2 17.3 877 375.3 36.9 153.1 89.5 10194
Total 2047 .4 268.2 173 87.7 375.3 36.9 153.1 89.5 10194
7. Superior clay belt
AbArSn 2221 -- -- 19.8 421 14.2 21.5 6.0 118.5
AbASnMi 117.0 2.1 - - 3.7 9.0 11.3 11.3 2.9 76.7
Total 339.1 2.1 0.0 235 51.1 25.5 32.8 8.9 195.2
8. South dry
PVGy 197.2 -- 30.2 1541 45.9 -~ -- 4.9 101.1
PEu 235.0 -- 25 0.7 8.2 -- 229 13.7 187.0
PVHa 108.1 -- -- 9.1 51.1 -- 3.4 -- 44.5
PVCr 101.7 -- 10.8 0.9 19.2 -- -- 6.1 64.7
PVG 190.7 -- 2.6 157 20.5 -- 14.4 12.8 124.7
PVRh 334.8 - - 46.2 19.0 144.1 - - 2.6 13.8 109.1
Total 1167.5 0.0 923 605 289.0 0.0 43.3 51.3 631.1
9. South dry-mesic
ArDe-V 139.7 -- 2.7 4.6 -- -- -- 7.1 125.3
ArDe 177.6 -- 2.4 6.0 5.0 -- 2.7 17.9 143.6
AQVb-Gr 56.1 -- -- -- 1.2 -- -- -- 54.9
ArCi 71.6 -- -- 4.3 -- -- -- 4.1 63.2
ArCi-Ph 5425 -- 6.5 9.5 -- -- 3.6 9.0 513.9
AArVb 44.0 -- -- -- 3.1 -- -- 0.6 40.3
AArL 4.8 - -- 4.8 -- .- -- -- --
Total 1036.3 0.0 116 29.2 9.3 0.0 6.3 38.7 941.2
10. South dry-mesic to mesic
ATiDe-Ha 17.1 -- - -- -- -- -- 3.6 135
ATiDe-As 17.2 -- -- 5.7 -- -- -- 3.6 79
ATiDe 181.8 -- -- 1.1 -- -- -- -- 180.7
ATiFrCi 22.4 -- - - -- -- -- -- 22.4
ATiFrVb 89.8 -- -- 9.9 5.1 -- 3.1 4.7 67.0
AFrDeO 15.8 - - -- 10.7 -- -- - - - - 5.1
Total 344 .1 0.0 0.0 274 5.1 0.0 3.1 11.9 296.6
11. South dry-mesic to mesic (phase)
ATiDe(Pr) 92.4 -- -- -- 38 -- -- 2.6 86.0
ATICr(O) 207.8 -- -- 9.5 2.6 -- -- 4.6 191.1
ATiCr(As) 43.7 -- -- -- -- -- -- -- 437
ATiFrVb(Cr) 85.6 -- -- 0.3 0.8 -- -- 1.7 72.8
AFrDe(Vb) 7.4 -- - - 2.0 - - -- - - - - 5.4
Total 436.9 0.0 0.0 11.8 7.2 0.0 0.0 18.9 399.0

(Table 17 continued on next page)
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Owner
Habitat type group National Misc. County and Forest
and habitat type Total forest federal State municipal Indian industry Corporate Individual
12. South mesic
AFTD 5.2 -- -- -- -- -- 2.4 -- 2.8
ATiSa-De 319.5 -- 0.7 9.9 0.5 -- 3.1 14.0 291.3
ATiSa 45.6 -- -- -- -- -- -- -- 45.6
ATiFrCa 24.4 -- -- -- -- -- -- 2.6 21.8
ATiCa-La 61.3 -- -- 5.3 -- -- -- 2.4 53.6
ATiCa 183.9 -- 4.7 9.4 3.5 -- -- 6.8 159.5
ATiCa-Al 7.7 -- -- 2.4 -- -- -- -- 5.3
ATiH 79.4 -- -- -- -- -- -- 6.0 73.4
AFH 49.2 -- -- -- 4.7 -- -- -- 44.5
AFAs 44.4 -- -- -- 0.7 -- -- -- 43.7
AFAs-O 10.6 - - - - - - - - - - - - - - 10.6
Total 831.2 0.0 54 270 9.4 0.0 5.5 31.8 752.1
13. South mesic (phase)
ATiAs(De) 17.3 -- -- 2.9 -- -- -- -- 14.4
ATiFrCA(O) 57.6 -- -- 3.2 -- -- -- - - 54.4
Total 74.9 0.0 0.0 6.1 0.0 0.0 0.0 0.0 68.8
14. South mesic to wet-mesic
Hydromesic south 108.7 - - - - 5.4 4.0 - - - - 12.7 86.6
Total
15. South wet-mesic to wet
Lowland south 622.1 - - 31.9 1174 18.2 2.2 15.4 46.3 390.7
Total
16. No type identified 1845.8 129.3 395 714 220.5 23.2 131.2 105.6 11251
All habitat types 15964.8 14214 2219 823.8 2300.8 346.9 1105.6 694.6  9049.8
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APPENDIX D

MAPS

These maps are also available on the web at
www.ncfes.umn.edu/4801/.
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Habitat Type Regions of Wisconsin
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NHFEU Sections and Subsections of Wisconsin

Y AN
=4

.d Q
oo
I q;#}zma
M
W " g
D

222Kt {222Kg

50 0 50 100 Kilometers
o™ mn—"

165



The U S. Department of Agriculture (USDA) prohibits discrmination in all its programs
and activities on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited
bases apply to all programs.} Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room
326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC
20250-9410, or call (202) 720-5964 (voice or TDD). USDA s an equal opportunity
provider and employer.

Kotar, John; Kovach, Joseph A.; Brand, Gary.

1999. Analysis of the 1996 Wisconsin forest statistics by
habitat type. Gen. Tech. Rep. NC-207. St. Paul, MN: U.S.
Department of Agriculture, Forest Service, North Central
Research Station. 166 p.

The fifth inventory of Wisconsin's forests is presented
from the perspective of habitat type as a classification tool.
Habitat type classifies forests based on the species
composition of the understory plant community. Various
forest attributes are summarized by habitat type and
management implications are discussed.

KEY WORDS: Forest area, timber volume, biomass, site
index, moisture gradient, nutrient gradient.
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