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ABSTRACT
Records from metes and bounds, private, and general
land office surveys have provided basis for documentation of
presettlement vegetation in various sections of the United
States.

Public land survey records of Portage County,

Wisconsin (ca. 1839-1853), were used in conjunction with
soil surveys for the reconstruction and analysis of
presettlement vegetation.

Four plant groups, comprising

thirteen plant community types, were delineated.

Drainage

patterns and bodies of water are represented based on survey
records.

Median tree diameter was 10 inches (25.4 em).

Black oak (Quercus velutina Lam.) represented the highest
frequency, and white pine (Pinus strobus L.) the largest
basal area.

Fraudulent survey practices were not noted;

bias, if any, was insignificant.

Beech (Fagus grandifolia

Ehrh.) was recorded outside the established range.
Comparison was made between three existing remnant
communities and presettlement vegetation distribution with
results indicating similar composition between both eras;
although, ecological succession was apparent at several
locations.

Errors in handwritten survey copies and original

maps were detected.
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I. INTRODUCTION
Many speculate on the composition and distribution of
original vegetation cover of the United States prior to
European colonization.

From an historical and ecological

standpoint there exists a desire to find out how the land
originally appeared and to what extent alteration has
occurred.
Plant communities and other natural characteristics of
Portage County, Wisconsin, have been greatly altered since
settlement.

The problem exists that little knowledge is

available pertaining to the original vegetation of Portage
County.

Except for several small remnants, complete

alteration has occurred (Tesch, 1977).
A source of presettlement vegetation information in
Portage County are the records and maps compiled during the
original public land surveys.

Although recording of

ecological data was incidental to their purpose, the original
survey records do provide an overview of certain features of
the landscape prior to major settlement.
The species, size, direction, and distance of bearing
trees at section and quarter section points and the species
and size of trees intersected by the survey line were
recorded by the surveyors.

At the end of each section line

a brief description characterizing the mile just traversed
was recorded.

This included the land's surface (level,

rocky, broken, or hilly), soils (stony, rocky, or sandy, and
if first, second, third, or fourth rate quality), and major
timber types and assorted undergrowth.
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Knowledge of the original vegetation cover is an
important natural history element.

Therefore, the

objectives of this paper are:
1. To identify and determine the geographical
distribution of major presettlement plant
communities in Portage County, Wisconsin.
2. To describe the composition of these
communities.
3. To compare the distribution of presettlement
plant communities with several existing
remnants in Portage County.
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II. LITERATURE REVIEW
Early Surygy_Systems
Early land surveys in the eastern United States were of
an unsystematic nature termed "metes and bounds".

This

system identified a point of beginning, gave the sequence of
directions and distances, identified angle points, and noted
the fact of return to the point of the beginning (McGrawHill Encyclopedia of Science and Technology, 1977).

The

base lines and markers for individual land holdings were
arbitrarily selected with the lines and markers often being
natural features such as streams, ridges, trees, or stones
(Thrower, 1966).

This system, according to Thrower (1966),

was utilized in the majority of the original thirteen
colonies and areas of KentuCky, Ohio, Tennessee, eastern
Texas, California, and New Mexico.

Other methods were the

French "long-lot" system used in many of their original
holdings and several Spanish, English, and private systems.
Based upon passage of the Land Ordinance of May 20,
1785, a rectangular system was developed for the United
States to provide a means of disposal in western territories
(U.S. Continental Congress, 1785).

Parcels of land within a

region were described by their relationship to an initial
point, this being the intersection of a principal meridian
and a base line.

Townships of approximately 36 square miles

(93.2 km 2 ) were designated and described in relation to the
initial point.

This was indicated by the number of

townships north or south of a given base line and the number
of ranges east or west of the corresponding principal
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meridian.

Each township was further subdivided into square

mile (2.6 km 2 ) sections.
Presettlement Vegetation Studies
Researchers throughout the United States have extracted
information regarding the composition and distribution of
presettlement vegetation based on the tree species,
diameters, and generalized landscape descriptions recorded
by the early surveyors in conjunction with modern day soils
and topographic maps.

Research employing original survey

records for presettlement vegetation study is presented
regionally.
Middle West (excluding Wisconsin)
In the central United States, excluding Wisconsin,
numerous studies utilizing early survey records for
ecological purposes have been conducted.
Pioneer research by Davis (1907) mapped the original
vegetation of Michigan's Upper Peninsula based on early plat
books, the Michigan Geological Survey, and other data.

Its

primary purpose was to show the relation between peat
deposits and early vegetation distribution.

Mapping of

early vegetation in southeastern Michigan by Kenoyer (1929,
1933, 1939, 1942) was based on surveyor's notes for the
counties of Allegan, Barry, Berrian, Branch, Calhoun, Cass,
Kalamazoo, Ottawa, St. Joseph, and Van Buren.

DiCk's (1937)

early vegetation study used early survey reports for all of
Wayne County, Michigan, except for areas surveyed by the
French where soil maps had to be employed.

The original

forests of Michigan were mapped by Marschner (1946, as
redrawn by A. D. Perejda) according to information compiled
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from survey records.

Forest tree species distribution,

according to surveyor's records, was recorded by Hartesveldt
(1951) and Merk (1951) in the respective counties of Jackson
and Washtenaw.

Comparison of composition changes in upland

second growth stands was interpreted by Elliot (1953) from
the original survey notes and maps of Missaukee County •
. Bourdo (1956) examined, in detail, the accuracy, bias, and
instructions of General Land Office surveyors• records for
Upper Michigan and elsewhere as well as methods of data
extraction.

Survey notes from 1832-1839 provided Hushen et

al. (1966) information on presettlement forest patterns in
Montcalm County, Michigan.

Surveyors' notes and maps were

utilized by Catana (1967) for the comparison of presettlement
with present day vegetation in a selected Calhoun County
preserve.
Extensive research based on survey records has been
conducted in Indiana.

"Records of the printed page" and

interviews with early settlers were some of the sources used
by Potzger (1935) to consummate research on central Indiana's
topography and forest types.

The problem of whether or not

Pinus virginiana Mill. was a primeval forest component in
Clark, Floyd, Scott, Jefferson, and Switzerland Counties was
explored by Ross (1951) using survey records and notes as
the information source.

Based on original government surveys

and similar techniques, early forest composition was examined
for the counties of Lawrence, Morgan, Monroe, Hendricks
(Potzger and Potzger, 1951),

Y~rion,

Johnson (Blewett and

Potzger, 1951), Benton, Warren, White, Pulaski, Starke
(Finley and Potzger, 1952), and Lake, Newton, Jasper (Rohr

6

and Potzger, 1952).

Progressive decline of abundance of

beech in Indinana based on the.total stem number for all
species witnessed by original government surveyors was the
work of Potzger and Keller (1952).

Primeval forest

composition for the entire state of Indiana was interpreted
from early government surveys by Potzger et al.

(1956).

Presettlement forests of northern Indiana, based on surveys
of the 1830's, were related to five drainage-aeration classes
of soils by Lindsey (1961).

Lindsey et al.

(1965)

reconstructed the presettlement vegetation for the entire
state according to G.L.O. survey records and modern soil
maps.

Using G.L.O. survey records and soil survey reports

Crankshaw et al. (1965) conducted a quantitative analysis of
the soil relations of Indiana tree species.
The virgin forests and original prairies of Ohio were
mapped consequetively by Sears (1925, 1926) based on
examination of township summaries described by the surveyors
and not in depth analysis of the notes.

The accuracy of

witness tree identification and reliability of the methods
employed had been tested earlier (Sears, 1921).

Transeau

(1935) utilized records of early Ohio surveys to locate the
eastern extension of the prairies and compare changes in
species distribution.

Survey records from the beginning of

the nineteenth century provided Dobbins (1937) information
on the early vegetation of the "Virginia Military Lands" of
south central Ohio.

Wood and Henry Counties were

similarily mapped by Shanks (1938) with comparable techniques
employed in Shelby County (Shanks, 1953).

Beatley (1959)

used the records of government and Ohio Land Company
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surveyors for the study of primeval forests in Vinton and
Jackson Counties.

Ogden's (1965) reconstruction of early

forest composition in Delaware County was based on surveys
from 1832 and 1835.
Composition and distribution of vegetation in Kane
County, Illinois during

th~

General Land Office surveys was

the research of Kilburn (1959).

Anderson (1970) examined

change in original prairie distribution of Illinois by
comparing original survey records to later vegetation maps.
The presettlement vegetation of Williamson County in southern
Illinois, ca. 1807, was recorded by Anderson and Anderson
(1975) from information in early surveys
Presettlement forest composition was reconstructed for
the three Missouri counties of Clark, Boone, and Dade
(Howell and Kucera, 1956) and the River Hills region of the
Missouri River (Wuenscher and Valiunas, 1967) with
information from early government surveys of these areas.
An early plant geography study of the Lake Okoboji
region of northeastern Iowa was conducted, in part, with
information from early government topographical surveys
(Shimek, 1915).

Dick-Peddie (1953) analyzed early forest

composition in the Iowa counties of Allanakee, Jackson, and
Lee based on original government surveys
A ninety year vegetational change in southeastern North
Dakota was studied by Burgess (1964) based on 1870 survey
records.
The original vegetation of Minnesota was mapped by
Marschner (1974) with information compiled from General Land
Office survey notes.

According to Finley (1951), other
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unpublished work may exist for areas of Minnesota which the
author has been unable to locate.
Eastern United States
Studies of this nature have been conducted in the
eastern United States using a variety of sources.

Early

private surveys were employed for presettlement study of
Warren, McKean, Elk, and Forest Counties, Pennsylvania (Lutz,
1930a).

This was compared to an earlier study of a relic

stand of timber called "Heart's Content" (Lutz, 1930b).
Original vegetation of Cattaraugus County, New York was
analyzed (Gordon, 1940) and eleven game range divisions
partially deliniated (Smith, 1955) based on early private
surveys.

Survey records that antedated the General Land

Office surveys were MCintosh's (1962) source of 18th-century
forest composition in the Catskill Mountains of New York.
Siccama (1971) used official and unofficial survey records
in original vegetation studies of Chittenden County, Vermont.
Northern Maine's presettlement forest, ca. 1797-1827, and
early forest structure in Litchfield County, Connecticut,
were respectively investigated by Lorimer (1977) and Winer
(1955) using early survey data.

Potential prehistoric

evidence including fossil trees and plants, laminated clay
records, and fossil pollen was indicated, while historic
evidence such as travelers' records, local histories, and
contemporaneous writings in conjunction with survey records
was utilized in Bromley's (1935) study of southern New
England's early forests.
Southern United States
Several early vegetation studies based on early survey
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records have been conducted in the southern United States.
George Washington's survey notes from 1748-1752 provided
Spurr (1951) information on early forest trees of the Upper
Shenandoah Valley of Virginia and adjacent areas to the West
in what is now West Virginia.

The Black Belt Prairie regions

of Sumter (Jones and Patten, 1966) and

¥~ntgomery

(Rankin

and Davis, 1971) Counties, Alabama, during the respective
years of 1832 and

1845-1846~

records from that period.

were examined based on survey

Survey records from 1821 provided

Delcourt and Delcourt (1974) basis for reconstruction of
early settlement forest patterns in Louisiana's West
Feliciana Parish.
Western United States
In the Northwest, original vegetation and forest
succession of the Willamette Valley in Oregon was examined
by Habeck (1961, 1962) with data found in survey notes from
the 1850's.
Wisconsin
A number of individuals have employed General Land
Office survey records for original vegetation research in
Wisconsin.
The presettlement plant communities of the driftless
area in southwestern Wisconsin and adjacent areas of Illinois,
Iowa, and Minnesota were mapped by Trewartha (1940) based on
survey records from 1832-1855.

Dane County's early survey

records were used to compare change in prairie distribution

(Gould, 1941), change in an oak woods, 0.5 mile (0.8 km)
square, in sections 31 and 32 of the Town of Verona (Cottam,
1949), and total presettlement cover (Ellarson, 1949).
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Early survey notations were utilized in conjunction with
historical writings and records by Stout (1944) for
examination of bur oak openings in Dane and Rock Counties at
the time of settlement.

Based on Rock County's original

surveys, Ward (1956a) analyzed vegetational change in Beloit
Township while presettlement vegetation for the entire
county was respectively examined and mapped by Peet (1971)
and Moore (1971).

Information from the early Douglas County

surveys provided Fassett (1944) information on vegetation in
the Brule River Basin during the years 1852-1856.

Ninety

years of vegetational change for T.35 N.-R.14 E. in southern
Forest County was compared by Stearns (1949) from survey
information.

The original forest composition of Adams and

Juneau Counties was mapped and structural change compared by
Brown (1950) based on 1851 surveys.

Finley (1951), utilizing

survey records that spanned 30 years, reconstructed the
original vegetation for the entire state of Wisconsin.
Based on this research, a similar map has since been
reproduced (Finley, 1976).

Vegetation maps of Wisconsin,

one located inside the covers of Vegetation of Wisconsin
(Curtis, 1959), the other developed by the Wisconsin
Geological and Natural History Survey (1965), were based on
information of survey origin.

A map of the original

vegetation of Milwaukee County, based on a map plotted from
survey records by H. A. Klahorst, was used, in part, for
remnant stand research by Whitford and Salamun (1954).

The

original vegetation of Jefferson County mapped by Zicker
(1955), and since redrawn in Milfrea and Hole (1970),_was
constructed and analyzed from early surveys.

Early records
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enabled Ward (1956b) to anlayze changes in the beech forests
of fifteen eastern Wisconsin counties.

Presettlement

vegetation maps and reports, employing similar techniques,
were developed for Racine (Goder, 1956), Dodge (Nuenschwander,
1957), Iowa (Stroessner and Habeck, 1966), Richland (Nee, 1969),
Eau Claire (Barnes, 1974), Columbia (Tans, 1976), and Sauk
(Lange, 1976) Counties.

Historical perspective of the Buena

Vista Marsh in southwestern Portage County was analyzed by
Zedler (1966) based, in part, on survey material.

Unpublished

presettlement studies have been conducted for Waukesha County
by M. Johnson and J. Schwarzmeier.

Other unpublished

manuscript maps of similar design exist for Barron County by
M. A. Fosberg, Green County by H. c. Greene and J. T. Curtis,
Kenosha County by H. A. Klahorst, and Vernon and Vilas Counties
both by J. T. Curtis and N.c. Fassett (Curtis, 1959).

Marlin

Johnson (1982, personal communication) stated that an
unpublished map by H. A. Klahorst exists for southeastern
Wisconsin which neither he nor the author have been able to
locate.
Maps depicting, all or portions of, Wisconsin's early
native vegetation have been developed from sources other than
General Land Office survey records.
Vegetation as well as geologic and cultural features, in
all or parts of, Columbia, Dane, Grant, Green, Iowa, and
Lafayette Counties were depicted on maps drawn by David Dale
Owen during his 1839 exploration of southwestern Wisconsin's
lead region (Friis, 1969).

Perhaps one of the earliest

vegetation maps of Wisconsin was constructed by Hoyt (1860)
according to observations reported by others.

Portage County
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is depicted as containing pine, oak openings, "heavy hardwoods",
and blank areas which are apparently prairies.

A vegetation

map of eastern Wisconsin compiled by Chamberlin (1877)
encompassed an area of all or sections of twenty-two counties
along Lake Michigan from the Illinois border north to the
Michigan border.

A general map depicting eight native

vegetation types for the state as a whole was developed
several years later (Chamberlin, 1882).

Prairie and forest

extent as well as drainage distribution in Grant, Iowa, and
Lafayette Counties were expressed on a early map developed by
Strong (1877).

Six major plant groupings were indicated by

Wooster (1882) for part of Dunn, Pierce, and St. Croix
Counties in early vegetative mapping of the lower St. Croix
region.

Sweet (1880) had earlier combined forest vegetation

and soils to develop a map for Bayfield and Douglas Counties.
Roth (1898) depicted the forest cover as it existed at that
time in an area north of a line between Green Bay and the
mouth of the St. Croix River.

This was based on information

gathered from several hundred experienced lumbermen.

Portage

County was indicated as containing openings with jack pine or
scrub oak woods, mixed hardwood and pine forests, mixed forests
of hardwood or pine that had been burned or largely cutover,
and the southern extent of commercial hemlock.

A map by

Kellogg (1930) made an attempt to indicate native vegetation
of Wisconsin from combined observations of the writer and
Natural History Survey investigators.

MOrris'

(1943) map of

the natural cover zones of Wisconsin was based on a variety of
sources including General Land Office survey records.

Both

the southern limits of commercial pine and commercial hemlock
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extend through Portage County.

A map by Kuchler (1964),

depicting the potential natural vegetation of the
conterminous United States, showed Wisconsin as containing
nine vegetation types.
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III. METHODS
Study Area
The study ·area is Portage County, located in central
Wisconsin lying between latitudes 44°14' and 44°41' N., and
longitudes 89°13' and 89°51'

w.

The county covers

approximately 806 square miles (2,087.5 km 2 ) or about
515,840 acres (208,757.60 hectares)

(Figure 1).

Physiography
Portage County can be divided into three major areas
according to surface and subsurface features (U.S. Soil
Conservation Service, 1971). · These are the residual area,
the moraines, and the sand plain (Figure 2).
The residual area occurs in the northwestern part of the
county. Residual means that these soils have been formed in
place by simple weathering, without removal from the site of
the original roCk.

The area is bordered on the south by the

Wisconsin River and on the east by the Plover River.

The

substratum consists of igneous and sandstone bedrock overlain
by loamy and silty soils.
Extending north and south through the eastern part of
the county is a series of lateral moraines.

East of these is

a complex of level plains and rolling to steep hills.

This

area consists of loamy soils that have developed in glacial
till or outwash.
Between the moraine area and the residual area is the
sand plain.

This nearly level area, developed from glacial

outwash, is characterized by deep sandy soils with shallow
organic soils in the southwest part of the county.
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Figure 2.

Surface and subsurface features of Portage County.

~ Residual Area
~ Moraine Area

Iilli

Sand Plain

17
Flora
Portage County is located in a tension zone separating
two distinct floristic provinces (Figure 2).

The southwest

half of Wisconsin contains the prairie-forest province and
the northeast half contains the northern hardwood province
(Curtis and Mcintosh, 1951).
Climate
Portage County has warm, humid summers and cold, snowy
winters.

Mid-day temperatures of 80.0°-90.0° F (26.7°-

32.20 C) occur in July and August, while sub-freezing
temperatures are common from January to February.

Average

temperature reported at Stevens Point (elev. 1,113.00 feet;
339.24 meters) is 44.0° F (6.7° C).

The average growing

season is 148 days from May 9 til October 2.

Average annual

precipitation is about 31.0 inches (78.7 em) with 65% of the
total falling during the period of May to September.

Winter

precipitation is chiefly in the form of snow, the average
snowfall being 50.0 inches (127.0 em) (Wisconsin Statistical
Reporting Service, 1967).
Public Land Surveys
Photocopies of the original public land survey records,
located at the Division of Trust Lands and Investments,
Wisconsin Department of Justice in Madison, and handwritten
copies located at the County-City Building in Stevens Point,
were utilized to acquire information in the reconstruction
of presettlement vegetation for Portage County, Wisconsin
during the years 1839-1853.
Public Land Surveys were conducted in Portage County
during two periods.

A strip of territory 3.0 miles (4.8 km)

-

--------;:-------
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on each side of the Wisconsin River was surveyed during the
years 1839-1840 by Joshua Hathaway (Figure 3).

This area

was known as the three mile survey, or more commonly, "The
Indian Strip" (Rosholt, 1959).

The remainder of the county

was surveyed during the period 1851-1853 following further
relinquishment of land by the native peoples.
Section or quarter section points were usually located
at one mile (1.6 km) and half mile (0.8 km) intervals,
respectively, on survey lines laid out in a north-south,
east-west fashion.

Measurements of horizontal distance was

recorded in links (7.92 in., 20.12 em) and chains (100
links).

The resultant grid-like pattern subdivided Portage

County into 22 townships, each approximately 6.0 miles
(9.7 km) on a side.

Each township was further subdivided

into 36 sections of one square mile ( 2. 6 km 2)

(Appendix 1) .

The surveyors recorded direction and distance to the
nearest 4 trees at section and quarter section points on
exterior township lines, or to the nearest 2 trees on each
side of the interior township lines.

This information,

together with the common names of trees and their diameter at
breast height (dbh), was recorded in their field notes.
Construction of pits or mounds of earth and sod took place
if no trees occurred within reasonable distance.

Mounds

constructed in prairie environments generally had charcoal or
scribed stone deposits placed underneath for verification
during resurveys (Dodds et al., 1943).

Every major change in

vegetation, trees intersected directly by the survey line,
rivers, streams, ponds, lakes, marshes, major topographic
changes, windfalls, soil quality, or signs of human
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R.6 E.

R.7 E.

R.8 E.

R.9 E.

R.lO E.

T.25 N.

T.24 N.

T.23 N.

T.22 N.

T.21 N.

Figure 3.

Areas of original public land surveys in Portage County.

~ 1839-1840
~ 1851- 1853

--------

--------
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influence or presence were recorded in the survey notes.

At

the end of each section line the surveyors frequently wrote
a brief description of the mile just traversed.

Maps

prepared from surveyors' notes, both in the field and later
at the surveyor general's office, revealed generalized
patterns of vegetation, drainage, and settlement or trail
location.
Map Construction
From the above information the species, size, and
distance of every bearing tree, the species and size of
every tree intersected by the survey lines, and the edges of
natural features were recorded and transposed to blank
outline township maps.

Each section or quarter section

point was then color coded based on the type of plant
community it represented.

The determining factors in coding

these points were: dominant tree species at that point if
this occurred, landscape characteristics, and tree canopy
density (Tans, 1976).
· Quantitative estimates of density (the number of
individuals within a species) and dominance (the basal area
of each species) were obtained from bearing tree distances
and diamters.

This employed the techniques of Cottam and

Curtis, 1956 ,

whereas, the mean of the 2 distances, in

links, from survey post to bearing tree corresponded closely
to the mean distance between trees, in feet, within that
community type.

Density in trees per unit area can then be

calculated by squaring the average distance and dividing the
results into the square feet in an acre (43,560 ft 2 ) to
obtain trees per acre (Anderson and Anderson, 1975;
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Tans, 1976).
Relative density, used in numerical comparison of
species, was obtained based on the number of individuals of
one species as a percentage of the total number of
individuals of all species (Mueller-Dombois and Ellenberg,
1974).
Diameter records permit conversion to basal area (ba),
which is the actual space covered by the tree.

This is

obtained through the formula:
Basal Area = (~d) 2 i f
where d = diameter
Relative dominance, used in comparison of stem cover, is
then calculated based on the total amount of an individual
species' basal area as a percentage of the total basal area
of all species.
Four major plant community groups are described in this
study as being found in Portage County during the years
1839-1853.

Based, in part, on Finley's (1951, 1976)

nomenclature these communities are: mixed coniferousdeciduous forest, deciduous forest, grassland and brush,· and
wetland vegetation.

Each group is further subdivided into

the following plant community types:
Mixed Coniferous-Deciduous Forest
A. Hemlock, Sugar Maple, Yellow Birch, White Pine, Red Pine
B. Sugar Maple, Yellow Birch, White Pine, Red Pine

c.

White Pine, Red Pine

D. Jack Pine, Scrub (Hill's) Oak Forest and Barrens
E. Aspen White Birch, Pines, Soft Maple
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Deciduous Forest
A. Sugar Maple, Basswood, Red Oak, White Oak, Black Oak
B. Oak- White Oak, Black Oak, Bur Oak, Hill's Oak
C. Oak Openings - Bur Oak, White Oak, Black Oak, Hill's Oak
Grassland and Brush
A. Prairie
B. Brush
Wetland Vegetation
A. Swamp Conifers - White Cedar, Black Spruce, Tamarack,
Hemlock
B. Lowland Hardwoods - Willow, Soft Maple, Box Elder, Ash,
Elm, Cottonwood, River Birch

c.

Marsh and Sedge Meadows, Wet Prairie, Lowland Shrubs
Following deliniation of the community types based on

General Land Office survey records, their distribution was
estimated from early (Geib et al., 1917) and recent (Otter
and Fiala, 1978) soil surveys, as close correlation can be
found between soil type and distribution of original
vegetation cover (Veatch, 1931).

The majority of previous

presettlement vegetation research utilized soil surveys in
the mapping process.

Even when land survey records are

unavailable the mapping of original vegetation can be based
on soil type (Dick, 1937; Gordon, 1940; Siccama, 1971).

Maps

of the original native vegetation of Wisconsin by Wilde et
al.

(1949) and Michigan by Veatch (1959) were based entirely

on soil surveys and the occurrence of present stands.
Topographic maps (U.S. Geological Survey) were also used
as vegetation distribution frequently corresponds to changes
in topography (Gordon, 1940; Siccama, 1971).
Drainage patterns and bodies of water were depicted on
the map according to the time period in which that particular
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area was surveyed.

The location and form of lakes or ponds

was based on descriptions given by the surveyors, the area
occupied along the survey line, and the soil type.

River or

stream location and meandering was based on the point along
the survey grid that the surveyors reported contact and, as
in the case of the Wisconsin River, the direction and
distance of the meanders.

This was incorporated with the

structure of the soils at that location, air photos from the
1930's, and planimetric maps of the U.S. Geological Survey
produced in the 1950's, to verify stream form.

The 1895

Plat Book of Portage County, drawn from actual surveys and
county records, was also utilized to assist in locating
lakes, ponds, and drainage patterns.
Extent of Presettlement Communities in Portage County
Other researchers have calculated the extent of plant
community types by dividing the number of section or quarter
section points within each community type into the total
number of points in the study area (Anderson and Anderson,
1975; Tans, 1976).

The resultant percentage is then applied

to t6 the total surface area of the study area to acquire the
extent of each community tYPe.
In this study the area covered by a parti·cular plant
community was determined with a dot-grid and a compensating
poiar planimeter.
Nomenclature
Sargent (1933), Peattie (1950), and Grimm (1962) were
employed for identification of certain common names utilized
by surveyors.
Scientific nomenclature of tree species is consistent
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with Gleason and Cronquist (1963).
Common names used by surveyors along with corresponding
scientific nomenclature are shown in Table 1.

Standardized

common names, or those employed by surveyors, will be
utilized in the remainder of the report.
The scientific equivalent of all common names appearing
in the report are listed in Table 2.

Table 1.

Comparison of tree species recorded during the Portage County surveys (1839- 1853)
based on number of trees, total basal area, relative density, and relative dominance.

COMMON NAME
USED BY SURVEYORS
Black Oak
Bur Oak
Tamarack
White Oak, Scrub White Oak
Jack Pine, Pitch Pine, Scrub
Pine, Yellow Pine, Black
Pine
White Pine, Scrub White Pine,
Scrub Pine (White), White
Scrub Pine
Aspen, Poplar
*[Hill's Oak], Jack Oak
Hemlock
*[Red Pine], Norway Pine,
Yellow Pine
Birch
Sugar Maple, Black Maple
Maple
White Birch
Pine
Elm
White Maple
Basswood, Linden
Black Ash
Yellow Birch
White Ash
Spruce
White Cedar, Cedar
Soft Maple
*[Northern Red Oak], Red Oak
Ash
*[River Birch], Black Birch
Ironwood
*[American Elm], White Elm
*[swamp White Oak], Swamp Oak
Willow
Fir, Balsam
Hackberry
*[Bitternut], Hickory
*[speckled Alder], Alder
Red Elm
Beech
*[Butternut], Walnut
Black Willow
Spanish Oak

SCIENTIFIC NAME

NUMBER
OF TREES

TOTAL BASAL AREA
(em)
(in.)

RELATIVE
DENSITY

RELI.TIVE
DOMINANCE

Quercus velutina Lam.
guercus macrocarpa Michx.
Larix laricina (DuRoi) K. Koch
Quercus alba L.

853
704
661
643

90,668.1
70,007.4
47,529.3
77,829.2

584,899.9
451,617.7
306' 611.5
502,076.2

13.05
10.77
10.11
9.84

10.63
8.20
5.57
9.12

Pinus banksiana Lamb.

569

49,195.1

317,357.6

8. 71

5.76

Pinus strobus L.
Populus spp.
Quercus ellipsoidalis E. J. Hill
Tsuga canadensis (L.) Carr.

480
404
275
274

155,448.7
40,202.3
24,415.7
67,030.7

1,002,799.6
259,345.0
157,505.7
432,415.0

7.34
6.18
4.21
4.19

18.22
4. 71
2.86
7.86

Pinus resinosa Ait.
Betula spp.
Acer saccharum Marsh.
Acer spp.
Betula papyrifera Marsh.
Pinus spp.

195
181
166
152
122
94
85
84
78
73
72
71
55
44
38
37
23
20
20
19
11
8
6
5
4
3
1
1
1
1

46,824.0
20,991.4
26,656.5
17,124.9
8,287.5
24,259.4
12,777.4
8,392.0
12,253.8
8,003.2
11,464.5
7,184.8
1,376.8
5,109.0
3,112.5
2,892.6
2,283.9
4,844.3
736.7
1, 781.3
2,543.1
270.2
425.7
669.2
167.3
105.2
100.5
113.1
78.5
50.3
78.5

302,061.6
135,415.5
171,961.1
110,472.7
53,462.7
156,497.4
82,427.0
54,136.8
79,049.3
51,628.6
73,957.5
46,349.1
8,881.7
32,958.2
20,078.7
18,660.2
14,733.4
31.250.6
4,752.5
11,491.2
16,405.5
1,743.1
2,746.2
4,317.0
1,079.3
678.7
648.3
729.6
506.4
324.5
506.4

2.98
2. 77
2.54
2.33
1.87
1.44
1. 30
1. 28
1.19
1.12
1.10
1.09
0.84
0.67
0.58
0.57
0.35
0.31
0.31
0.29
0.17
0.12
0.09
0.08
0.07
0.06
0.04
0.02
0.02
0.02
0.02

5.49
2.46
3.12
2.01
0.97
2.84
1.50
0.98
1.44
0.94
l. 34
0.84
0.16
0.60
0.36
0.34
0.27
0.57
0.09
0.21
0.30
0.03
0.05
0.08
0.02
0.01
0.01
0.01
0.01
0.01
0.01

6535

853,284.6

5,504,539.0

100.00

100.00

~spp.

Acer spp.
Tilia americana L.
FraXinus nigra Marsh.
Betula lutea Michx. f.
~u~ricana L.
Picea spp.
Thuja occidentalis L.
Acer spp.
Quercus borealis Michx. f.
Fraxinus spp.
Betula nigra L.
Ostrya virginiana (Mill.) K. Koch
Ulmus americana L.
Quercus bicolor Willd.
Salix spp.
Abies balsamea (L.) Mill.
Celtis occidentalis L.
Carya cordiformis (Wang.) K. Koch
Alnus rugosa (DuRoi) Spreng.
Ulmus rubra Muhl.
Fagus gr;u;difolia Ehrh.
Juglans cinerea L.
Salix nigra L.
Quercus sp.

TOTAL
*[Present day common name referred to in text]

2

N

Ul

Table 2.

Scientific name equivalence for common names referred to in text.

COMMON NAME

SCIENTIFIC NAME

COMMON NAME

SCIENTIFIC NAME

Alder
American Elm
Ash
Aspen
Balsam
Basswood
Beech
Birch
Bitternut
Black Ash
Black Birch
Black Maple
Black Oak
Black Pine
Black Spruce
Black Willow
Box Elder
Bur Oak
Butternut
Cedar
Cottonwood
Elm
Fir
Hackberry
Hemlock
Hickory
Hill's Oak
Ironwood
Jack Oak
Jack Pine
Linden
Maple
Northern Red Oak
Norway Pine
Peach-leaf Willow
Pin Oak
Pine
Pitch Pine

Alnus rugosa (DuRoi) Spreng.
Ulmus americana L.
~nus spp.
Populus spp.
Abies balsamea (L.) Mill.
Tilia americana L.
Fagus grandifolia Ehrh.
Betula spp.
Carya cordiformis (Wang.) K. Koch
Fraxinus nigra Marsh.
Betula nigra L.
Acer saccharum Marsh.
Quercus velutina Lam.
Pinus banksiana Lamb.
Picea mariana (Mill.) BSP.
Salix nigra L.
Acer negundo L.
Quercus macrocarpa Michx.
Juglans cinerea L.
Thuja occidentalis L.
Populus deltoides Marsh.
Ulmus spp.
Abies balsamea (L.) Mill.
Celtis occidentalis L.
Tsuga canadensis (L.) Carr.
Carya cordiformis (Wang.) K. Koch
Quercus ellipsoidalis E. J. Hill
Ostrya virginiana (Mill.) K. Koch
Quercus ellipsoidalis E. J. Hill
Pinus banksiana Lamb.
Tilia americana L.
Acer spp.
Quercus borealis Michx. f.
Pinus resinosa Ait.
Salix amygdaloides Anderss.
Quercus palustris Muenchh.
Pinus spp.
Pinus banksiana Lamb.

Poison Ivy
Poison Sumac
Poplar
Red Elm
Red Maple
Red Oak
Red Pine
River Birch
Scarlet Oak
Scrub (Hill's) Oak
Scrub Pine
Scrub Pine (White)
Scrub White Oak
Scrub White Pine
Silver Maple
Soft Maple
Southern Red Oak
Spanish Oak
Speckled Alder
Spruce
Sugar Maple
Swamp Oak
Swamp White Oak
Tamarack
Walnut
White Ash
White Birch
White Cedar
White Elm
White Maple
White Oak
White Pine
White Scrub Pine
Willow
Yellow Birch
Yellow Pine

Rhus radicans L.
Rhus vernix L.
Populus spp.
Ulmus rubra Muhl.
Acer rubrum L.

----------

Querc~ealis Michx. f.
Pinus resinosa Ait.
Betula nigra L.
Quercus coccinea Muenchh.
Quercus ellipsoidalis E. J. Hill
Pinus banksiana Lamb.
Pinus strobus L.
-----C)uercus alba L.
Pinus strobus L.
Acer saccharinum L.
Acer spp.
Quercus falcata Michx.

------~sp.

Alnus rugosa (DuRoi) Spreng.
Picea spp.
Acer saccharum Marsh.
Quercus bicolor Willd.
Quercus bicolor Willd.
Larix la~(DuRoi) K. Koch
Juglans cinerea L.
Fraxinus americana L.
Betula papyrifera Marsh.
Thuja occidentalis L.
Ulmus americana L.
~spp.

Quercus alba L.
Pinus strobus L.
Pinus strobus L.
Salix spp.
Betula lutea Michx. f.
Pinus b~ana Lamb.,
Pinus resinosa Ait.
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IV. RESULTS AND ANALYSIS
Presettlement_Cover Types of Portage County
Four plant community groupings, subdivided into 13
plant community types, comprised Portage County's
presettlement vegetation during the years 1839-1853.
Percent of county and area occupied by plant community types,
bodies of water, and the Wisconsin River are shown in
Table 3.
Mixed Coniferous-Deciduous Forest
This group, consisting of five community types,
occupied approximately 22.64% of presettlement Portage
County.
Hemloct.

Sugar~ple,

Yellow Birch, White Pine, Red Pine

This plant community type occupied 2.74% of Portage
County prior to settlement.

This was an area of

approximately 22.09 square miles (57.21 km 2 ) or 14,134.02
acres (5,719.96 hectares).

It ranked tenth in extent

compared to the other community types.

Based on bearing tree

distances, the average distance between individuals within
the community was 25.38 feet (7.74 meters) resulting in a
density of 67.6 trees/acre (167.!" trees/hectare).
This community was comprised of 51.00% hemlock, 11.50%
birch, 7.00% maple, 6.50% white pine, 4.00% yellow birch, and
3.00% individually for basswood and sugar maple.

The

remaining 14.00% in decreasing order, consisted of ash, pine,
red pine, elm, black oak, white maple, tamarack, fir,
ironwood, butternut, soft maple, white oak, and river birch.
This community occurred predominantly in northwestern

Table 3.

Areas of presettlement vegetation cover types in
Portage County, Wisconsin (1839- 1853).

VEGETATION COVER TYPE

PERCENT
OF COUNTY

SQUARE
MILES

APPROXIMATE AREA
SQUARE
ACRES
KILOMETERS

HECTARES

Mixed Coniferous - Deciduous Forest
Hemlock, Sugar Maple, Yellow Birch, White Pine, Red Pine
Sugar Maple, Yellow Birch, White Pine, Red Pine
White Pine, Red Pine
Jack Pine, Scrub (Hill's) Oak Forests and Barrens
Aspen, White Birch, Pines, Soft Maple

2.74
3.01
3.49
9.89
3.51

22.09
24.26
28.13
79. 7l
28.29

14,134.02
15,526.78
18,002.82
51,016.58
18,105.98

57.21
62.83
72.85
206.45
73.27

5,719.96
6,283.60
7,285.64
20,646.13
7,327.39

Deciduous Forest
Sugar Maple, Basswood, Red Oak, White Oak, Black Oak
Oak- White Qak, Black Oak, Bur Oak, Hill's Oak
Oak Openings- Bur Oak, White Oak, Black Oak, Hill's Oak

10.41
7.56
28.77

83.91
60.94
231.89

53,698.95
38,997.50
148,407.17

217.32
157.83
600.59

21,731.67
15,782.07
60,059.56

1.60
0.51

12.90
4.11

8,253.44
2,630.78

33.41
10.64

3,340.12
1,064.67

18.20

146.69

93,882.88

379.93

37,993.88

2.00
7.31

16.12
58.91

10,316.80
37,707.90

41.75
152.57

4,175.15
15,260.18

0.52
0.48

4.19
3.86

2,682.37
2,476.03

10.85
10.00

1,085.54
1,002.04

100.00

806.00

515,840.00

2,087.50

208,757.60

Grassland and Brush
Prairie
Brush
Wetland Vegetation
Swamp Conifers - White Cedar, Black Spruce, Tamarack,
Hemlock
Lowland Hardwoods - Willow, Soft Maple, Box Elder, Ash,
Elm, Cottonwood, River Birch
Marsh and Sedge Meadow, Wet Prairie, Lowland Shrubs
Major Waterways and Bodies of Water
Lakes and Ponds
Wisconsin River
TOTAL

N

co
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and west central Portage County.

Small communities were in

the northwestern part which fell into the range of commercial
hemlock depicted by Roth (1898) and Morris (1943).

Curtis

(1959) postulated that ground fires have retrogressed similar
communities to that of white pine.
A characteristic description of this community type was
found in T.25 N.-R.6 E.
Chains

North between sections 14 and 15
Variation 8~
East

4.00

Leave Hemlock swamp for dry land
bears S.E
and N W

36.38

Hemlock 14 inches diameter

38.50

Lind 20 inches diameter

40.00

Set quarter section post
\Hemlock 30 S 70~ E 10 links
jHemlock 30 S 32$ W 27 links

67.50

Leave dry land for hemlock swamp
bears N.W and S.E.

80.00

Set post for corner to sections 10.11
14 and 15
}Yellow Birch 22 S 62$ W 18 links
jHemlock
20 N 30$ E 20 links
surface level: soil 3d rate swamps
unfit for cultivation:
timber
Hemlock, Maple, Sugar, Yellow and White Birch
Black and White Ash, Lind. Oak and
Aspen; Undergrowth; Hemlock
and Maple)
October 1st 1852

Sugar Maple, Yellow Birch 1 White Pine, Red Pine
This community type covered 3.01% of Portage County in
presettlement times representing an area of 24.26 square
miles (62.82 km 2 ) or 15,526.78 acres (6,283.60 hectares).
This community ranked ninth in distribution and was found in
the northern one half and east central parts of the county.
The average distance between individuals within this
community type was 32.60 feet (9.94 meters) resulting in
approximately 41.0 trees/acre (101.3 trees/hectare).
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The composition of this community was: 16.77% white
pine, 13.67% sugar maple, 9.94% individually for white birch
and aspen, 6.83% soft maple, 5.59% individually for birch and
white maple, 3.11% individually for white oak, maple, and
northern red oak, and 2.48% individually for red pine, yellow
birch, elm, and ironwood.

The remaining 12.48% was

represented by black oak, basswood, hemlock, river birch, bur
oak, pine, hackberry, black ash, white ash, and tamarack.
A one mile (1.6 km) description of this community type
in T.24 N.-R.6 E. read as follows:
Chains

West Corrected between Sections 27 + 34
Variation 7036' East

25.71

White Ash 10 inches

40.22~

Set quarter Section Post
Sugar 10 N 47 E 25 links
Bear 1 ngs
Do* 12 s 8 W 48 links

61.26

Birch 8 inches

8045

section Corner -- surface level soil
2d rate (considerable scatterings Pine)
Maple Oak Elm undergrowth Hazel

·

j

*"Do" referred to ditto {Stroessner and Habeck,
1966). This was used as a rapid indication of
an identical species.
White Pine. Red Pine
White pine-red pine plant communities occupied 28.13
square miles {72.85 km 2 ) or 18,002.82 acres (7,285.64
hectares) of Portage County.
the surface area.

This was approximately 3.49% of

The average distance was approximately

89.89 feet {27.40 meters) between individuals with the
resultant density being 5.4 trees/acre (13.3 trees/hectare).
This was similar to the average of 87.6 feet {26.7 meters)
recorded between pines in presettlement Eau Claire County,
Wisconsin {Barnes, 1974).
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The density of this community type may be attributed to
irregular burns that destroyed new growth but left larger,
more fire resistant, individuals intact.

These larger

individuals may have been the remnants of previous burns,
being able to attain sufficient size to resist ground fires
thereafter.
These communities were scattered throughout the county.
The largest areas occurred in north central and north east
portions of the county.

This community ranked eighth in

extent.
The composition of this community was: 40.97% white
pine, 32.68% red pine, and 13.66% jack pine.

The remaining

12.69% was occupied by aspen, pine, black oak, white oak, bur
oak, hemlock, northern red oak, and Hill's oak.

An example of this community type was recorded by the
surveyors in T.25 N.-R.10 E.
West, corrected between Sections 20 & 29
Variation 5° 52' East
3.80

White pine, 20 inches diameter

15.20

Enter tamarac Swamp, irreclaimable

21.25

Leave same for upland

39.51~

Bearings
79.03

Set Quarter Section post

SNorway pine 11 N 720 W _ 22 links
(.Norway pine 12 S 48° E - 46 links
Section Corner
Surface - east~; rolling. W ~ level
Soil, only 3d rate. Undergrowth, Sweet
fern.

Jack Pine,_§crub_itlill's) Oak Forest and Barrens
This community occupied an area of approximately 79.71
·square miles (206.45 km 2 ), or 51,016.58 acres (20,646.13
hec~ares) which was 9.89% of the county.

This was the fourth

largest plant community type in presettlement Portage County,
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located mainly in southwestern and central portions.

Density

was 3.7 trees/acre (9.2 trees/hectare) with an average
spacing of 107.89 feet (32.88 meters).
Jack pine comprised 79.65% of this community, with
6.26% red pine, 3.33% individually for bur oak and aspen, and
3.13% black oak.

The remaining 6.30% was represented, in

decreasing order, by white pine, tamarack, white oak, white
maple, Hill's oak, northern red oak, black ash, and swamp
white oak.
In studying similar presettlement communities of Adams
County, Wisconsin, Brown (1950) discovered that tree density
was usually between 2.0-8.0 trees/acre (0.8-3.2 trees/
hectare) with an average distance between individuals of
100.0 feet (30.48 meters).

In comparing to present day he

discovered the density had increased to 160.0-250.0 trees/
acre (64.8-101.2 trees/hectare).

This was attributed largely

to present day fire protection.

An example of this community type was recorded in
T.21 N.-R.7 E.
North

between Sections 8 & 9
Varn
8.05 E

40.00

Set ~ Section post
Bearings
Pitch Pine 9 inches diam N 62 W 64 link
Pitch
"
12
"
"
S 28 E 1.43
Set post corner to Sections 4 5 8 & 9
Bearings Pitch Pine 12 inches diameter S 69 W-1.05 chs
Pitch Pine 10
N
67 E-"
"
.87
Land level. Soil 3d rate.Timber Pine=aspen.-under Oak bushes

80.00

Aspen, White Birch, Pinesi Soft Maple
This community was scattered throughout Portage County,
with the largest areas occurring in the northeast and
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southwest.

It was seventh in size during presettlement

times occupying 3.51% of the county, the equivalent of 28.29
square miles (73.27 km 2 ) or 18,105.98 acres (7,327.39
hectares).

The density was 17.4 trees/acre (42.9 trees/

hectare) with the average distance between individuals being
50.09 feet (15.27 meters).
This community type consisted of 50.20% aspen, 10.44%
maple, 7.63% birch,

6.4Y~

white birch, 4.02% white pine,

3.21% individually for white oak and soft maple, and 2.41%
individually for pine and jack pine.

The remaining 14.06%

was tamarack, black oak, yellow birch, elm, river birch,
white maple, swamp white oak, red pine, ash, white ash, and
black ash.
A typical survey line located within this plant
community type is given for T. 24 N. -R. 8 E.
North

between Sec

1150

Enter Will Swamp NW

14.

leave same

29.62

Aspen 5

40.

Set ~ Sec Post
Aspen 8 S
88 w 25
WBirch 5 N
82 E 23

56.77
80.

W Maple 10

29.30

.

Set post cor Sec. 19.20
29 30
N 67
Aspen 8
w
43
Do
s 44 E
12
18
Land level 3) rate _Aspen
Alder WBirch ~
Thickett
Deciduous Forest

Three plant community types comprised the Deciduous
Forest group accounting for 46.74% of the surface area in
presettlement Portage County •.
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Sugar Maple, Basswood, Red Oak, White Oak, Black Oak
This plant community type covered 10.41% of Portage
County, predominantly in the northern one half.

This was the

third largest plant community type during presettlement times
occupying 83.91 square miles (217.32 km 2 ) or 53,698.95 acres
(21,731.67 hectares).

Distance between trees averaged 33.81

feet (10.31 meters) with a density of 38.1 trees/acre (94.2
trees/hectare) .
Composition of this plant community was: 13.86% black
oak, 10.64% sugar maple, 8.73% birch, 6.63% white pine, 6.48%
aspen, 6.33% white oak, 5.57% white birch, 4.97% basswood,
3.92% white maple, 3.31% white ash, 2.56% individually for
northern red oak, yellow birch, and pine.

The remaining

14.60% consisted of elm, hemlock, tamarack, ironwood, soft
maple, ash, black ash, bur oak, red pine, swamp white oak,
bitternut, hackberry, white cedar, jack pine, willow, red
elm, beech, spruce, American elm, and river birch.
An example from T.24 N.-R.6 E. is characteristic of this
community type.
North between Sections 8 + 9
Variation
7055'East
1745

Sugar 20 inches

40.00

set quarter section Post
Bearings)
Sugar
10 N 54 W 15 links
Blk oak
9 N 86 E 20 links

6295

Sugar 10 inches

80.00

set Post corner to section 4,5,8+9
9 N 12 E 16 links
.
) Sugar
Bear1ngs Elm
9 S 24 W 22 links
Surface rolling soil 1st rate
Maple Linn Elm Oak Ash

Oak- White Oak, Black Oak, Bur Oak, Hill' Oak
A maximum distance between individuals of 50.00 feet
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(15.24 meters) and a minimum density of 17.4 trees/acre (7.0
trees/hectare) distinguished oak forests from oak openings
(Habeck, 1961; Stroessner and Habeck, 1966; Tans, 1976).
This community type occupied 7.56% of the surface area
of Portage County.

It encompassed 60.94 square miles (157.83

km 2 ) or 38.997.50 acres (15,782.07 hectares) and ranked fifth
in extent.

Distribution was scattered throughout the eastern

one half of the county.
The spacing between individuals averaged 31.22 feet
(9.52 meters) with a resultant density of 44.7 trees/acre
(110.5 trees/hectare).
Tans (1976) recorded the density in presettlement oak
forests of Columbia County, Wisconsin, as 33.00 feet (10.06
meters) between individuals, the equivalent of 40.0 trees/
acre (16.2 trees/hectare).

Soils, according to Tans (1976),

determined whether bur oak or black oak dominated.
Relative density of this plant community type was:
34.38% black oak, 23.29% white oak, 19.41% bur oak, and
14.98% Hill's oak.

The remaining 7.94% was comprised of

maple, northern red oak, ash, black ash, white birch, aspen,
elm, basswood, white ash, birch, white pine, red pine,
Spanish oak, and swamp white oak.
An example of this community type recorded in

T.21 N.-R.10 E. is given.
Chains

North between Sections 29 & 30
Var 70 30' East

40.00

Set quarter Section post
Bearings ~Wh~te Oak 12 S 87 E 36
(Whlte Oak 10 N 70 W 52

80.00

Links
Links

Set post corner to Section 19.20.29 & 30
.
(White Oak 10 N 69 E 50 Links
Bearlng l Jack Oak 10 S 71 W 26 Links
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Surface rolling Soil 3d rate
Timber Jack & White Oak under
growth Oak grubs
Oak Openings-

BY..L_Q~,

White Oak, Black Oak, Hill's Oak

Oak openings were recorded where the mean distance
between trees was 50.00-209.00 feet (15.24-63.70 meters)
(Habeck, 1961; Stroessner and Habeck, 1966; Tans, 1976).
This corresponded to a density of 1.0-17.4 trees/acre (0.47.0 trees/hectare).

A minimum of 1.0 tree/acre (0.4 tree/

hectare) and a maximum canopy density of 50.00% was used by
Curtis (1959) in defining openings.

However, Anderson and

Anderson (1975) calculated 50.00% canopy cover as 19.0
trees/acre (7.7 trees/hectare).
This was the largest presettlement plant community tYPe,
occupying 148,407.17 acres (60,059.59 hectares), the
equivalent of 231.89 square miles (600.59 km 2 ).

Oak openings

covered 28.77% Of Portage County at the time of the surveys,
with distribution mainly in the eastern one half of the
county.
Average distance between trees was 158.23 feet (48.23
meters).

This was equal to a density of 1.7 trees/acre (4.3

trees/hectare).

Goder (1956) recorded an average distance of

206.10 feet (62.82 meters) between trees in the presettlement
oak openings of Racine County, Wisconsin.
This community type consisted of 32.97% bur oak, 26.34%
black oak, 23.79% white oak, and 12.37% Hill's oak.

The

remaining 4.56% was comprised of aspen, red pine, jack pine,
white pine, northern red oak, maple, pine, soft maple, birch,
and white birch.

This composition differed slightly from the

38.50% black oak, 35.00% bur oak, and 16.50% white oak
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recorded by Barnes (1974) for presettlement Eau Claire
County, Wisconsin.

Relative density of bur oak and black oak

can be.attributed to soil type (Hoyt, 1860; Tans, 1976).
Irving (1880) noted that the oak openings of central
Wisconsin quickly filled in once settlement began.

Muir

(1913) and Gleason (1922) depicted oak openings as a product
of periodic burning.

Stout (1944) and Cottam (1949) felt

openings were derived from pre-existing forests and not oak
migrations accross prairies.
A survey line traversed through an oak opening was
recorded in T.21 N.-R.9 E.
North between Sections 13 and 14
Variation 70 30' East
40.00

Set quarter Section post
N 80 E
202 links
(Jack Oak
10
N 64 E 167 links
(.Jack Oak
5
Set post corner to Sections 11,12,13 and 14
Jack Oak
6 N 27~ E 259 links
Bearings
Jack Oak
5 N 83~ E
27 links

Bearings
80 .oo

f

Surface rolling Soil 2d rate , Oak open-ings, under-growth Oak Grubs
Grassland and Brush
The grassland and brush plant community group extended
over 2.11% of Portage County at the time of the surveys.
Prairie
Prairies were recorded at corners where distances
between trees was greater than 209.00 feet (63.70 meters) or
where mounds were constructed (Barnes, 1974; Tans, 1976).
This was providing these areas were consistent with section
line descriptions.

Curtis (1959) defined prairies as areas

with less than 1.0 tree/acre (0.4 tree/hectare).
This presettlement plant community type ranked twelfth
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in extent. Prairies occupied 12.90 square miles (33.41 km 2 )
or 8,253.44 acres (3,340.12 hectares), representing 1.60% of
the county.

Distribution occurred primarily in southern,

east central, and central portions.
Wight (1877) described prairies in northwestern
.Wisconsin as fire maintained.

Gleason (1913) and Curtis

(1959) attributed large tracts of prairie in the Middle West
to burning, much of Native American origin.

Day (1953)

pointed out that Indian activities in southern New England
substantially altered early vegetation.

Transeau (1935)

postulated that atmospheric evaporation and irregularity of
precipitation were the basic factors in prairie distribution.
A section line within a prairie was recorded in
T.21 N.-R.9E.
North between Sections 34 and 35
Variation 8° 25' East
35.00 ·

Enters new breaking bears West
quarter section

40.00

Set
post in Mound of Sod Pit 8 links
East and leaves breaking bears West
Field East
10 chains 30 acres

80.00

Set post in MOund of Sod Pit 8 links
South corner to Sections 26,27,34
and 35.
Rolling prairie, Soil 1t rate

\1

Brush
This plant community type was recorded in areas
described as brush by surveyors or containing a high
percentage of oak grubs.

Oak grubs were brush-like growth

derived from the root system of former oak trees.

Curtis

(1959) pointed out that the word "grub" was related to the
Old German, "grubben", _to dig.
used by settlers to remove them.

This referred to the process
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Brush was the smallest presettlement plant community
type, occurring in 0.51% of the county.

It occupied 4.11

square miles (10.64 km 2 ), or 2,630.78 acres (1,064.67
hectares), primarily in southeastern Portage County.
Finley (1951, 1976) felt brush areas resulted from fire.
Strong (1877) postulated these areas originating from open
forest in which the soil character made them subject to
dryness, therefore, susceptable to burning.
A survey line recorded in T.21 N.-R.9 E. typifies a
brush community type.
North between Sections 11 and 12
Variation 7° 37' East
40.00

Set quarter section post in Mound of Sod
pit 8 links East

80.00

Set post in Mound of Sod pit 8 links
South corner to Sections 1,2,11 and 12
Boulder bears
N 22 E 54 links
Surface broken,Soil 3d rate,Oak grubs,no trees
Wetland Vegetation

The wetland vegetation group extended over 27.51% of
presettlement Portage County consisting of three plant
community types.
Swamp Conifers - White Cedar, Black Spruce, Tamarack,
Hemlock
Swamp conifers extended over 18.20% of Portage County
during the years 1839-1853.

They encompassed 146.69 square

miles (379.93 km 2 ), or 93,882.88 acres (37,993.88 hectares),
ranking this plant community type as second in extent.
Spacing averag·ed 54.91 feet (16.75 meters) betweem trees,
the

equiv~lent

of 14.5 trees/acre (35.7 trees/hectare).

This community type occurred primarily in southwestern
on through central Portage County with smaller communities
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scattered throughout the northern one half.
Relative density was: 57.84% tamarack, 6.73% hemlock,
5.74% white pine, 4.86% spruce, 3.86% birch, 3.64% black ash,
and 2.87% white cedar.

The remaining 14.46% consisted of

white birch, yellow birch, jack pine, aspen, red pine, maple,
black oak, elm, sugar maple, white maple, soft maple, pine,
fir, ash, willow, swamp White oak, basswood, and white oak.
A survey line recorded in T.21 N.-R.8 E. is given as
example of this plant community tyPe.
North between Sections 19 & 20
Variation 7045• E
40.00

80

.oo

Set quarter Section post
.
fTamerac
10 N 51~ E 29 Links
B
earlngs Tamerac
10 N 62' W 7 Links
Set post corner to Sections 17.18.19.20

ig

Bearings
~~:::~=~
~ :~~WEl~OL~i~s
Surface level Tamerac Swamp, unfit for
Cultivation

Lowland Hardwoods

~

Willow. Soft Maple, Box Elder, Ash, ElmL
Cottonwood, River Birch

Lowland hardwoods were deliniated along survey lines
where bottoms were indicated, where species composition
corresponded to this plant community type, and where average
distance between lowland hardwood species was 50.00 feet
(15.24 meters) or less.

This was equivalent to a minimum

density of 17.4 trees/acre (7.0 trees/hectare).
This plant community tyPe covered 2.00% of presettlement
Portage County.

It occupied 16.12 square miles (41.75 km 2 ),

or 10,316.80 acres (4,175.15 hectares), ranking it eleventh
in extent.

Trees averaged 46.42 feet (14.15 meters) apart

with a resultant density of 20.2 trees/acre (50.0 trees/
.hectare).
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Lowland hardwoods predominated along or near the
Wisconsin River and along waterways in east central Portage
County.
Species composition was: 17.34% elm, 13.87% white ash,
9.25% black ash, 6.94% white maple, 5.78% individually for
.American elm, maple, and black oak, and 4.04% ash.

The

remaining 24.38% was comrised of hemlock, white pine, bur
oak, aspen, basswood, birch, river birch, sugar maple,
tamarack, white oak, white birch, Hill's oak, willow, red
elm, soft maple, ironwood, black willow, butternut, and jack
pine.
A characteristic description of a lowland hardwood
community type in T.24 N.-R.7 E. is given.
North

Bet. Sec. 2 • 3

10.

descend to bottom

1 7 • 45

W. Oak 30

40

Set

~

S post

Elm

8

N 60 E

Do

8

N 68 W

11
22

45.75

Bap 12

49.50

left bk. Wisc.River NWW
Set m post
w. Maple 12 S 45 E 34
B. Oak
12 S 31 w 43
over River- Set Meander post on Rt.
bank
Br. Oak
14
N 32 W 34
Do
14
N 31 E 39

57.29

s.w.w.

63.50

Bayou

81.42

Intersect North Boundary 51
W of Post Set post Cor. Sees.
2,3,
S 45 E
7
B Oak 6
W Oak 7
s 82 w 38
Land level 2') rate
Sandy alluvial
W Maple Bap Elm Ash Oak
Sugar Pine o'..e.,

2.00
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Marsh and Sedge Meadows, Wet Prairie, Lowland Shrubs
Treeless points described as marsh, sedge meadow, wet
prairie, or lowland shrubs by surveyors were recorded and
mapped in accordance with the organic soil types depicted on
modern soil maps.
This presettlement plant community type covered 7.31%
of Portage County.

It encompassed 58.91 square miles

(157.57 km 2 ), or 37.707.90 acres (15,260.18 hectares),
ranking sixth in extent.

Large expanses of this plant

community type ranged in southwestern Portage County and
along waterways.
Tans (1976) felt that usefulness of bearing tree
distance and data were reduced because surveyors probably
preferred trees at the edge of this type of community rather
than construct a mound.

Of the trees recorded in this

presettlement Portage County community 38.46% were tamarack,
15.38% individually for white pine and aspen, and 10.77% red
pine.

The remaining 20.01% consisted of birch, jack pine,

speckled alder, willow, and black oak.
Curtis (1959) indicated that fire was a major ingredient
in maintenance of this plant community type.
Alders may occupy former conifer swamps, however, those
derived from prior forests by burning are less stable and
more susceptable to replacement by trees (Curtis, 1959).
Poison sumac (Rhus vernix L.) or poison ivy (Rhus
radicans L.) appear to have been components of this plant
community type.

The survey of the interior of T.21 N.-R.7 E.

lasted from August 29, 1851 until January 29, 1852 due to the
apparent presence of these plants.

After running a survey
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line west between sections 13 and 14 on September 4, 1851,
Erskine Stansbury, the deputy surveyor wrote:
My men as well as my self having become poisoned

by the Ivy abounding in the swamp, I leave this town till
winter
On Monday January 19, 1852, he recorded:
Returned to my district with a new set of hands.
An example of a survey line within a marsh community

was recorded in T.22 N.-R.8 E.
West corrected between Sections 28 & 33
Variation 7°13' E
40.00

Set quarter Section post in marsh
water too deep for mound

80.00

Section corner
Surface level open Marsh
water 2~ feet deep, cranberry marsh
Major Waterways and Bodies of Water

Major waterways and bodies of water accounted for 1.00%
of presettlement Portage County and is divided into two
groupings.
Lakes and Ponds
This category covered 4.19 square miles (10.85 km 2 ),
the equivalent of 2,682.37 acres (1,085.54 hectares),
accounting for 0.52% of presettlement Portage County.

These

were recorded based on descriptions, measurements, and
locations reported by surveyors.
Wisconsin River
This major waterway covered 0.48% of Portage County,
occupying 3.86 square miles (10.00 km 2 ) or 2,476.03 acres
(1,002.04 hectares).

Size and meandering was based on the

river notes of Joshua Hathaway during his survey of the
Wisconsin River.

The islands were categorized based on
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survey descriptions and their areas included with the
corresponding plant community type·.
Size Class Distribution
Size class distribution of 6,535 line and bearing trees
recorded by the surveyors in Portage County show median tree
size was the 10 inch (25.4 em) class (Figure 4).

Size class

distribution of all species are individually expressed in
Appendix 2.

Several half inch {1.3 em) size classes were

recorded by the surveyors, these being included with their
corresponding full size class.

Tree diameters were ocularly

estimated by the surveyors (Bourdo, 1956).
Surveyors failed to record size classes for 18 line and
bearing trees; therefore, these have been omitted from all
computations.
The size class distribution of the 14 tree species with
a minimum of 100 individuals are graphically expressed in
Appendices 3-16.

The 14 species are: black oak, bur oak,

tamarack, white oak, jack pine, white pine, aspen, Hill's
oak, hemlock, red pine, birch, sugar maple, maple, and white
birch, accounting for

86.6~~

of total trees recorded by the

surveyors.
The majority of trees ranged in size of 5-15 inches
(12.7-38.1 em) dbh (Figure 4).

Appendix 2 indicates this

diameter range contained 82.20% of the total trees recorded,
representing from 69.74% of maple (Appendix 15) to
tamarack (Appendix 5).

94.3~~

of

The three conifers, white pine

(Appendix 8), hemlock (Appendix 11), and red pine (Appendix
12) were the exceptions.

The 5-15 inch (12.7-38.1 em) size

class represented only 48.54% of white pine, 53.92% of
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hemlock, and 53.33% of red pine, however, the 5-25 inch
(12.7-63.5 em) diameter range encompassed 82.08% of white
pine, 91.51% of hemlock, and 92.82% of red pine, indicating
these species offered a choice of larger sizes to the
surveyors.
Bourdo (1956) felt surveyors were partial to medium
sized trees when a range of diameters were available.

Small

trees were avoided because of difficulty in scribing.

Large

trees were often bypassed because they provided poor surfaces
and were poor risks.

Individuals which seldom attained large

size were often rejected unless they occurred in pure stands
(Bourdo, 1956).

However, the 1.0 inch (2.54 em) bur oak

(Appendix 2, 4) was a bearing tree recorded at the quarter
section on the south exterior of section 35, T.21 N.-R.8 E.
This presettlement plant community type was an oak opening in
which selection of sizes would have been limited.
Density and Dominance
Number, basal area, relative density, and relative
dominance for each tree species is shown in Table 1.

Of

total line and bearing trees recorded by the surveyors, black
oak was most frequently noted, containing the largest number
of individuals (853), and highest relative density (13.05%).
Black oak had a combined basal area of 90,668.1 square inches
(584,899.9 cm2 ) giving it a corresponding relative dominance
of 10.63%.

White pine ranked sixth in relative density

(7.34%) with 480 individuals recorded.

It was, however, the

most dominant species (18.22%) with a combined basal area of

2

155,448.7 square inches (1,002,779.6 em).
Although black oak contained the highest percentage of
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individua-ls, 89.45% were 15 inches (38.1 em) or less
(Appendix 3).
(20.32 em).

The median tree size of black oak was 8 inches
The white pines recorded, while fewer in number,

possessed a higher ratio of large diameter individuals with
50.00% fifteen inches (38.1 em) or less (Appendix 8).

The

median tree size of white pine was 12 inches (30.48 em) .
..J

Species Location and Nomenclature
The common names, pitch pine, black pine, and yellow
pine, employed by several surveyors, are names utilized
primarily in the eastern United States, indicating the
possible origin of these surveyors
Surveyors' references to yellow pine usually indicated
red pine (Table 1).

However, the only pines recorded along

the west section of T.21 N.-R.7 E. were 23 yellow pines.
Surveys and soil types of adjacent sections characterized the
area as a jack pine barrens.

It is assumed, therefore, that

these trees were jack pine.
White maple and soft maple (Table 1; Figure 4) were not
identified to species because the names may indicate more
than one species.

Peattie (1950) referred to white maple as

silver maple (Acer saccharinum L.), however, Grimm (1962)
indicated it as red maple (Acer rubrum L.).

Soft maple was

considered ·to be silver maple by Sargent (1933), Peattie
(1950), and Gleason and Cronquist (1963).

Grimm (1962)

indicated soft maple as both red maple and silver maple.
Black willow (Salix nigra L.) and peach-leaf willow
(Salix amygdaloides Anderss.) both occur in Portage County.
Therefore, the individuals recorded as "willow" by the
surveyors were not identified to species (Table 1; Figure 4).
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A single 12.0 inch (30.48 em) diameter beech (Table 1;
Appendix 2) was reported during the exterior surveys of
Portage County.

It was recorded at the quarter section on

the north exterior of section 1, T.25 N.-R.10E.

This is

slightly beyond the western established range of beech.
Ward (1956b) and Finley (1976) depicted the range of beech as
extending into northwestern Waupaca County.

Curtis (1959)

stated that beech is restricted to counties along Lake
Michigan and Green Bay.
Beech was a preferred species by surveyors because it
did not require blazing (Bourdo, 1956), as surveyors
normally hewed or peeled the bark of bearing trees.

The

smooth bark of beech, however, permitted scribing without
bark removal.
The individual Spanish oak recorded was of the 10.0 inch
(25.4 em) diameter class (Table 1; Appendix 2), recorded at
the quarter section between sections 4 and 5, T.24 N.-R.10 E.
This was within an oak forest plant community type.

In

surveying the Cacapon Valley of Virginia, George Washington
recorded a Spanish oak which Spurr (1951) felt was either pin
oak (Quercus palustris Muenchh.) or scarlet oak (Quercus
coccinea Muen8hh.).
Sargent (1933) considered Spanish oak to be an
alternative common name for the tree he referred to as red
oak (Quercus rubra L.).

However, Peattie (1950), Grimm

(1962), and Gleason and Cronquist (1963) indicate that red
oak or Quercus rubra L. as used by Sargent (1933) were
misapplied names and actually refer to southern red oak
(Quercus falcata Michx.).

Based on the foregoing examples,
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it is the author's opinion that the Spanish oak reported in
presettlement Portage County was either Hill's oak (Quercus
ellipsoidalis E. J. Hill) or northern red oak (Quercus
borealis Michx. f.)
Comparison of Three

Rgmn~nt

Plant Communities

Three present day remnants of original vegetation in
Portage County were compared with the presettlement vegetation
map.
In the

SW~ NE~

section 16, T.24 N.-R.6 E. a mature sugar

maple plant community presently exists.

It is associated

with basswood, elm, white ash, ironwood, bitternut, and some
northern red oak.

The presettlement vegetation map depicts

this area as a possible region of intermingling between two
presettlement plant community types.

The hemlock, sugar

maple, yellow birch, white pine, red pine community type--and
the sugar maple, basswood, red oak, white oak, black oak
community type adjoined each other in this vicinity.

Elm,

ash, ironwood, and bitternut constituted minor parts of both
communities.

Based on the 1851 survey of this township, it

appears that this location is still typified by the same
plant community structure.
A present day mature white pine plant community is
located in the

NW~ NW~

section 10, T.24 N.-R.10 E.

The

presettlement vegetation map of Portage County indicates that
this was a zone of intermingling between an oak community and
a white pine-red pine community.

Possible white pine-red

pine intrusions .into the oak forest may have occurred.

Based

on present tree size, these mature white pines would have
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been of small scale during the 1852 survey of the township.
A mature sugar maple forest is presently located in the
SE~ NW~

section 27, T.25N.-R.7 E.

The forest is

predominantly sugar maple with associations of large
northern red oaks, white pine, and hemlock.

According to

the presettlement vegetation study this was a sugar maple,
basswood, red oak, white oak, black oak community type, with
hemlock representing a small percentage of this type.

During

the 1839-1840 survey of this area Joshua Hathaway, the deputy

surveyor, noted scattered solitary white pines near this
location.

Comparison of present day plant community

structure with the presettlement study indicates similar
plant community composition during both eras.
Examples of Ecological Succession
Several examples of ecological succession were noted
during construction of the presettlement vegetation map.
The soils map of Otter and Fiala (1978) was used in
comparison of presettlement to present day conditions.
The large oblong lake and adjoining marsh in section 36,
T.25 N.-R.7 E. is now one marsh.

The lake at the corner of

sections 14, 15, 22, 23, T.25 N.-R.9 E. developed into an
organic soil deposit.
Three small lakes, recorded during presettlement times
in T.24 N.-R.10 E., have shown successional advancement.

One, which was located at

th~

corner of sections 15, 16, 21,

22, is presently a marsh with a developing ring of organic
soil.

This presettlement lake, and the lake still in

existance 0.1 mile .(0.2 km) south, were depicted by Geib
et al.

(1917) as peat deposits, indicating a possible period
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of dryness during the 1915 soil survey.

Two small lakes, one

directly south of the quarter section between sections 28 and
29 and the other at the quarter section between sections 33
and 34, are both presently marshes.
The deep water slough on the west side of sevtion 6,
T.24 N.-R.7 E. is now an organic soil deposit.
Errors and Discrepancies
Handwritten copies of the original public land survey
records are maintained in the County-City Building, Stevens
Point, Wisconsin.

These were copied, compared with original

records, and completed in Madison, Wisconsin, on August 17,
1881.

A discrepancy in species was noted by the author.
At the quarter section between sections 19 and 20,

T.23 N.-R.lO E. the original records indicated the bearing
b~ack

trees as a

oak and a bur oak. The 1881 copies, however,

state both as black oak.
The content of section interiors, depicted on the survey
maps, were estimated based on information recorded along the
survey gcid.

Considering the conditions they were reasonably

accurate.
On maps drawn in the field and later at the surveyor
general's office several discrepancies in drainage patterns
were noted.

In T.24 N.-R.7 E. the streams crossing the

section lines between sections 1 and 2 and sections 2 and 3
were depicted as a single tributary crossing the interior of
section 2.
systems.

These are, however, two separate drainage
In T.23 N.-R.8 E. the streams entering section 7 on

the west and east sides were also thought to be of single
origin.

These again are two separate systems.

A stream
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crossing between sections 6 and 7, T.24 N.-R.lO E. was
recorded crossing the section line 0.5 mile (0.8 km) east of
where it is depicted on the presettlement vegetation map.
Based on the topography, the location reported by the
surveyors would not have been possible.

Considering the

township was surveyed during the month of January conditions
may have prevented an accurate reading.
Fraud
Evidence of fraud existed in many of the original survey
records.

Bourdo (1956) and Stewart (1935) gave the example

of the infamous Benson Syndicate in California involving high
level corruption.

Resurveys had to be taken in at least 150

townships in the Southern Peninsula of Michigan due to
fictitious survey field notes (Stewart, 1935).
Descriptions of vegetation, topography, and soil
recorded during the original Portage County surveys
coincided with modern day soils maps, topographic maps, and
air photos from the 1930's.

Many of the larger streams

reported are still in existance and are close to the original
reported location.
Based on the above analysis, no evidence exists to
indicate fraudulent practices in any of the Portage County
surveys.
Bias
There appears to have been no significant preference in
the choice of tree species as bearing trees by the early
surveyors.

The tree species chosen by the surveyors

corresponded to the plant community type they described in
their notes at that location.
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V. SUMMARY
Records of the original public land surveys of Portage
County (ca. 1839-1840, 1851-1853) indicate thirteen plant
community types were present prior to major settlement.
Oak openings were the most extensive type, occupying
28.77% of the county.

Brush plant community types occupied

the least (0.51%).
The presence of the tension zone within Portage County
is indicated by sparser vegetation, such as prairie, brush,
pine barrens, and oak openings, in the southern portions of
the county, denser community types in northern portions, and
the overlapping of both in the central region.

Fire, some of

native origin, played a prominent role in the development,
composition, and distribution of these and other community
types.
Median tree size for all tree species was 10 inches
(25.4 em).

Several common names employed by surveyors

indicated taxonomic knowledge of eastern United States origin.
Surveyor partiality to tree sizes and species has existed.
Based on analysis of the size and species recorded in Portage
County, no bias was noted in the choice of tree species or
tree diameter by the surveyors.
White pine ranked sixth in density but dominated in basal
area with 50.00% of white pine being located in the 16-60 inch
(40.6-152.4 em) diameter range.
The presence of beech reported by the surveyors may
indicate a previous extension of the established western range.
Comparison was made between three present day plant
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community types and presettlement vegetation distribution.
The present day communities consisted of two sugar maple and
one white pine mature forests.

Structure and composition

coincided closely between the sugar maple forests and the
vegetation reported by the surveyors.

This appears to

indicate unchanged climax conditions exist at these
locations.

The present day white pine forest is located in

a region that, during presettlement times, was influenced by
both oak forests and white pine-red pine community types.
Size of present tree species indicates they would have been
relatively small during the original surveys.
Ecological succession was noted at several lakes and
marshes, and is characterized by gradual closing off with
vegetation and soil development.
Errors were noted in handwritten copies (ca. 1881) of
the original survey records located in the County-City
Building, Stevens Point, Wisconsin.

Because transference of

information was by hand this extra element of potential
error existed.
Discrepancies in the original public land survey maps is
attributed to estimation of section interiors concluded from
line descriptions.
Section line descriptions reported by the surveyors
coincided with modern soils maps, ·topographic maps, and air
photos from the 1930's, indicating no fraudulent practices
existed.

Significant preference for bearing tree species

was not apparent.
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Division of a township into 36 sections of
approximately one square mile (2.6 km 2 ) each.
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Append

SPECIES

55

56

57

58

59

60

Black Oak
Bur oak
Tamarack
White Oak
Jack Pine
White Pine
Aspen
Hill's Oak
Hemlock
Jed Pine
Birch
Sugar Maple
·Maple
White Birch

TOTAL

853
704
661
643

569
480
404
275
274

195
181
166
152
122
94
85
84
78
73
72
71

Pine
Elm
White Maple
Basswood

Black Ash
Yellow Birch
White Ash
Spruce
White Cedar
Soft Maple
Northern Red 0
Ash
River Birch
Ironwood
American Elm
Swamp White Ca.
Willow
Fir

55
44
38
37
23
20
20

19
11
6

Hackberry

Bitternut
Speckled Alder
Red Elm

4
3

Beech
Butternut

Black Willow
Spanish Oak
TOTAL

4
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Appendix3.

Frequency of black oak (Quercus velutina Lam.)
by diameter class in Portage County.
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Appendix4.

Frequency of bur oak (Quercus macrocarRa Michx.)
by diameter class in Portage County.
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Appendix 5.

Frequency of tamarack (larix laricina [pu Rou K. Koch)
by diameter class in Portage County.
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Appendix 6.

Frequency of white oak (Quercus alba L.)
by diameter class in Portage County.
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Appendix 7.

Frequency of jack pine (Pinus banksiana Lamb.)
by diameter class in Portage County.
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Appendix 8.

Frequency of white pine (Pinus strobus L.)
by diameter class in Portage County.
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Appendix 9.

Frequency of aspen (Pogulus spp.)
by diameter class in Portage County.
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Appendix 10.

Frequency of Hill's oak (Quercus elliRsoidalis E . ..J. Hill)
by diameter class in Portage County.
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Appendix 11.

Frequency of hemlock (Tsug~ canadensis
by diameter class in Portage County.

[I..J Carr.)
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Appendix 12.

Frequency of red pine (Pinus resinosa Ait.)
by diameter class in Portage County.
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DIAMETER CLASSES
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Frequency of birch (Betula spp.)
by diameter class in Portage County.
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Appendix 14.

Frequency of sugar maple (Acer saccharum Marsh.)
by diameter class in Portage County.
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Appendix 15.

Frequency of maple (Acer spp.)
by diameter class in Portage County.
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Appendix 16.

Frequency of white birch (Betula QaP-_y:rifera Marsh.)
by diameter class in Portage County.

