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The Southern-Mesic Forest
of Southeastern Wisconsin:

Species Composition and Community Structure

James B. Levenson
Department of Botany

University of Wisconsin-Milwaukee
Milwaukee, Wisconsin

Abstract: Forty-three remnants of the southern-mesic forest community
were identified in the metropolitan Milwaukee, Wisconsin region. Historical
and environmental descriptions, species composition and diversity and
community structure are quantitatively presented for each structural layer
(canopy, understory, shrub and groundlayer) of each stand.

A community dendrogram of 42 stands was developed. The dendrogram
illustrated a continuum of dominance by sugar maple (A cer saccharum
Marsh.). American beech (Fagus grandifolia Ehrh.) and basswood (T'ilia
americana L.). White ash (Fv ax inus americana L.) was a vigorous, oppor-
tunistic competitor in the forest remnants. Responding to disturbance,
it appears to be replacing the elms (U lmus sp-p. L.) and may be considered a
major component of all structural strata in the southern-mesic forest com-

munity.

Choke cherry (Pr uriu s virginian a L.) was the most abundant and frequent
species in the shrub stratum. Sugar maple and white ash were the most im-
portant tree species in the shru b layer. However, in general there was an
inverse relationship between their respective importances in any given stand.

No exotic species were observed to persist in any strata under the closed
canopy of the southern-mesic forest with the exception of the European orchid,
helleborine (Epipaclis lalifolia (L.) Crantz.).

INTRODUCTION
Agricultural development and urbanization in the eastern United States has

reduced and fragmented once-region-wide forest ecosystems into widely iso-
lated woodlots. The remnant woodlots are embedded in an urban-agricultural
system quite unlike the natural environment in which they originally de-
veloped. The fate of biota in such isolated "habitat islands" has become the
focal point of recent research efforts (Forman and Elfstrom, 1975; Greller,
1975; Suhrweir and Tramer, 1976; Forman, et al., 1976; Whitcomb, et al.,
1976). The maintenance, management and preservation of native commu-
nities and endangered species becomes more difficult as the natural systems
become more limited and isolated.
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The initial step in the preservation of regional biotic diversity is to obtain a
quantified inventory of t he community type in question. In the metropolitan
Milwaukee, Wisconsin, the predominant forest vegetation was the beech-
maple (Braun, 1950) or southern-mesic (Curtis, 1959) forest. Original and
post-settlement vegetation had been described by Chamberlin (1877) and
Bruncken (1900) and summarized by Shinners (1940). Although informative,
these works remain qualitative. There have been few quantitative studies of the
region's upland forest communities, most notably Whitford and Salamun's
(1954) documentation of the continuum of upland forest types in Milwaukee
Coun!y. Ward (1956) and Curtis (1959) examined only two sites each in the
metropolitan region for their studies of the southern-mesic type.

In light of ihese facts, rhe objectives of this paper are to: I) identify the
persiSling, remnant southern-mt'sic forests in the met ropol itan Milwaukee
region; 2) survey t he remnant communities and document the plant species
composilion and rornrnu nity structure; and 3) summarize the phytosociologic
rrIat ions for each site and t he rt'gion.

STUDY AREA
The si udy was limited to metropolitan Milwaukee, an area of about 525km2

,

including Mi lwau kee County, southern Ozaukee County, and the eastern
por t iorrs of Waukt'sha and Washington Counties (Figure J).

Climate
The metropolitan Mi lwaukee region has a continental climate influenced

by major storm svsiems tracking across the upper Ohio River Valley followed
by high pressure moving southeastward from Canada to dominate the regions
weather (NOAA, 1974).

Lake Michigan creates local climatic modifications, especially when the
water iemper at ure differs considerably from the air temperature. Areas ad-
jacent to the Lake are gent'rally cooler in the summer and warmer in the
winter. Mi lwaukees annual temperature is 8.0°C (46.4°F) averaged over a 99-
year period (NOAA, 1974). Average monthly temperatures range from
-6.~C (20.goF) in January to 21.5°C (70.7°F) in July. The average annual pre-
cipitation is about 76.2cm (30 in) with about two-thirds falling during the
frost-fret' season. The length of the average growing season near Lake Michi-
gan in Milwaukee County is 180 days (Figure 2).

Summers are warm with int errn it tent periods of hot, humid weather. About
55% of the annual rainfall occurs between May and September. The average
first freezing temperature is October 8th, but within 3-5km (2-3 mil of the
Lake, the freeze may be postponed for two weeks.

The change from fall to winter is often abrupt. Freezing of the ground usual-
ly begins late in November and lasts until early April. The average annual
snowfall is about 107cm (42 in), but the range is from 28cm (II in) to more than
254cm (100 in). A change of weather can be expected every 2-3 days from late
fall through midspring. The prevailing winds are from the northwest from
November through March. Modification of temperature caused by the lake
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Figure 1. The towns of Milwaukee and Ozaukee County. Wisconsin.
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Figure 2. Climatic summary of the metropolitan Milwaukee region (revised and redrawn from SEWRPC [1963]).
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is least during the winter season. although "lake elfer t" snow showers are
frequent within a few kilometers of the shore.

The advance of spring is slow, consisting of alternating warm and cold
periods. The effects of the Lake are most pronounced in the spring when a wind
shift off the Lake can resultlJ1 a drop in temperature of 5-8"C (10-15°F) in ad-
jacent areas. The last freezing temperature averages May 8th, but within 3-5km
of the Lake. it occurs up to two weeks earlier. Prevailing winds are from the
northeast from April through June.

Physiography
Southeastern Wisconsin lies in the Great Lakes section of the Central Low-

lands Province (Fenneman, 1938). The bedrock of the region is M ilwau kee shale
and Niagara dolomite (Figure 3A). The Niagara dolomite outcrops only oc-
casionally in south-central Ozaukee County and northeastern Waukesha
County. The entire study area lies just east of the sub-continental divide
separating the Great Lakes - SL Lawrence drainage basin from the Mississippi

River basin.
Glacial features of Wisconsin glaciation dominate the landscape. The

retreat of the Cary su bstage 12-13,000 years B.P. is evidenced by a series of 2 to 3
parallel recessional moraines. Leverett (1899) and Alden (1918) referred to
this zone 16-32 km (10-20 m i) wide along the Lake Michigan shoreline as the
Lake Border Moraines. Drainage" poorly integrated and controlled by the
moraines, is largely confined to the intervening troughs creating low, wet,
marshy areas in which are found the rivers of the region: the Milwaukee,
Root and Menominee (Fenneman, 1938; Thornbury, 1965). Generally, local
relief is slight, but the northwestern portion of the study area is characterized
by kettle and kame topography (Figure 3B).

Soils
The pattern of soil associations in southeastern Wisconsin is closely cor-

related with glacial features, primarily the end moraines and adjacent
ground moraines. TheOzaukee-Morley-Mequon soil association occupies these
morainic uplands, accounting for about 80 percent of the study area. The
Ozaukee and Morley soils (Typic Hapludalfs) are well-drained to moderately
well-drained and are characterized by moderately slow permeability and
moderate fertility. The Mequon series (Udollic Ochraqualf) consists of some-
what poorly-drained, silty soils typically found near waterways, foot slopes
and depressions. These soils are typical of most of Milwaukee County and
southwestern Ozaukee County (USDA; 1970, 1971).

The Hochheim-Casco soil series (Typic Argiudoll and Typic Hapludalf)
occur in the northwest corner of the study area in Ozaukee County. These soils
are also formed in thin loess and loamy glacial material, but on ground
moraines and outwash plains rather than recessional moraines. Also well-
drained, these soils are characterized by moderate fertility and permeability.

Other soils series occur in the study area, but are not typical of the upland

areas (Figure 3C).
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Vegetation
The original and post-selllement vegetation of metropolitan Milwaukee has

been described by several authors (Chamberlin, 1877; Shinners, 1940; Whit-
ford and Salamun, 1954; Ward, 1956, Curtis, 1959). The region is unusual in
that three major vegetation types (prairie, northern forest, and the southern
forest _ after Curtis, 1959) were originally present. The'general pattern of pre-
selllement vegetation in the study area can be described along a southwest-
northeast axis (Figure 3D). Prairie entered the extreme southwestern corner of
Milwaukee County. Scattered oak openings were present in association with
the prairie. These stands graded into the southern xeric (oak-hickory) forest.
Southern dry-mesic (maple-red oak) covered most of Milwaukee County
(Shinners, 1940). The southern-mesic (beech-maple) forest was discontinuous
primarily in the northeastern half of Milwaukee County and most of Ozaukee
County. Patches of the southern xeric and southern lowland forest could be
found interspersed on xeric and depressional sites respectively. Northern
forest occurred in extreme eastern Ozaukee County and extended into north-
eastern Milwaukee County.

Only a small proportion of the two-county area was covered by prairie or
northern forest. The greatest area was vegetated by southern mesic and dry-
mesic forest. Schafer (1927) reports:

"At Root River began the maple forest of southeastern Wisconsin, a dense
growth of trees and underbrush which also covered Milwaukee County save
about one-half of the town of Franklin. all of Ozaukee County. parts ofWauke-
sha and J efferson, all of Washington. most of Sheboygan and the eastern
portions of Dodge, Fond du Lac and Calumet counties."

Composition of the southern forest was more complex than Schafer'S
term "maple forest" implied. Three major upland southern forest communi-
ties have been distinguished by Chamberlin (1877), Whitford (1951), and
Curtis (1959). The different designations used can be easily related as shown

below:

Chamberlin Whitford Curtis Dominant Species

Oak Group Oak-hickory Southern xeric Quncus alha
Q. velutlna
Q. macrocarpa
Q. b orealis

Southern dry-mesic Quercus borealis
Q. alba
Tilia amerzcana
A In saccharum

Oak-Maple Group Intermediate

Maple Group Maple-basswood Southern mesic A err saccharum
'tn,« americana
Fagus graridiiolia
Ulmus rubra
Quercus bot ealis
Ostrya virginiana
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Figure 3. (A) Bedrock geology and (B) glacial geology of the metropolitan Milwaukee
region, redrawn and revised from SEWRPC (1963). (C) The major soil
associations of the metropolitan region, redrawn from USDA (1970, 1971).
(D) The native vegetation of the metropolitan Milwaukee region, redrawn

from Chamberlin (1873).
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Chamberlin (1877) was probably the first to note that "no abrupt line of
demarcation existed between" the communities. Detailed studies of the up-
land forests in southern Wisconsin by Curtis and Mcintosh (1951) and Whit-
ford and SaJamun (1954) indicated a broad vegetational continuum in which
one type graded to another.

History and Land Use

The fate of the once-regional forest can best be understood within the con-
text of Milwaukee's historical development. Before European settlement, the
resident and transient Indian population had little impact. The Public Land
Survey of exterior lines for the area (township and range) was completed by
1836 (SEWRPC, 1970).

Early settlement was primarily by farmers. The process of clearing the virgin
forest for agricultural use was the "labor of a generation" (Schafer, 1927).
Settlers first came to the heavily forested region of Milwaukee and Ozaukee
counties in the early 1830s. A large proportion of the settlers were without
financial resources and depended upon their personal labor to make a living.
Federal land sales were temporarily postponed in the Milwaukee land dis-
trict in the mid-1830s and "squatting" was common. Timber was plentiful
and homes, sheds and fences were constructed of materials cut in the course of
clearing. Construction was completed with little or no outlay of cash and a few
days of labor. The movement of settlers into the region, without competition
from land speculators, was well underway by the spring of 1836. A territorial
census taken in July assigned 2893 inhabitants to the original much larger
Milwaukee County, which was established in 1834 (Schafer, 1927).

The opening of land for sale brought with it the threat that speculators could
buy land claimed by the settlers. A series of claim rules and laws were con-
ceived by a committee of settlers. These claim laws were adopted and enforced
by the squatters in March, 1837 (Schafer, 1927), becoming the earliest basis of
a land-use program in the region. Briefly, those rules stated:

I) A section (I rni? of 640 acres) was the largest claim for which protection
from speculators could be expected.

2) For claims larger than a half-section (320 acres), improvement of 15 acres
within the first 6 months was required. The erection of a house and im-
provement of one-tenth of the entire claim must be completed within the
first year.

3) If the claim was a half-section (320 acres), the claimant must have improved
10 acres within the first 6 months or 15 acres within a year. A house could be
built in lieu of the last 5 acres.

4) The claimant of a quarter section (160 acres), the average claim, must within
6 months from the time of the claim, improve and cultivate a least 3 acres.
At the end of a year, he must have a house on the land or have at least 6 acres
improved.

The stricter requirements associated with larger claims were designed to dis-
courage speculators and to restrain land seekers to an amount they could
handle. During the great land sale of February and March 1839, nearly 500,000
acres were sold at $1.25 per acre.
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The actual process of land selection by the settlers provides further insight
into land use patterning. Since all the public lands were offered at a uniform
price, cost was not a major factor. The usual criteria for homestead selection
included:

I) Proximity to a spring or brook.

2) Proximity to a market, or a road to market for sale or produce.

3) Proximity to the lake ports for sale of fuel wood and forest products.

Another consideration was the general belief in the superiority of forested
land over prairie land. The settlers wanted land which would produce large
yields of wheat and other grains. The soils of the region were generally suit-
able except for some lowland areas and the narrow belt of heavy clay loam east
of the Milwaukee River. In addition, it was a distinct advantage to have and
maintain a woodlot for fuel and building materials. High, well-drained
morainic ridges were used for roadways, a practice still evident in the region.
Homesteads were located near the ridges.

A census in 1840 revealed 3345 persons within the present limits of M il-
waukee County (established in 1846) and 343 persons residing in Ozaukee
County (Schafer, 1927). The only town in Ozaukee County settled simultane-
ously with the towns of Milwaukee County was Mequon (Figure I). Since it
was near Milwaukee, Mequon was a significant part of the city's trade area.
The more northerly towns of Cedarburg and Grafton were not settled until
1842-1845 (Schafer, 1927). Most of the upland areas in the Town of Saukville
were settled by 1849 (Farley and Salamun, 1973). The towns of Fredonia and
Belgium were not settled until still later, between 1846-1849. Ozaukee County,
the smallest county in the state, was finally established in 1853.

Agriculture in the region was dependent upon corn, oats, and wheat. With
those grains, potatoes and other root crops were grown for home use as well
as for market. By 1860, over one-third of the land in Milwaukee County
had been converted to plow fields with another third also in farm ownership
(Whitford and Whitford, 1972). Wheat was the main cash crop from the time
farming first started until about 1880. Much of the wheat was taken to Mil-
waukee for processing and shipment to other areas. The wheat monoculture
soon depleted the upland soils, resulting in reduced yields and declining
returns (USDA, 1971). After the Civil War, the malting industry began to de-
velop resulting in diversification of crops to include barley and hops. After
1890, the popularity of these crops declined and gradually agriculture shifted
to raising dairy cat! Ie. By 1920, dairying had become the major agricultural
pursuit (SEWRPC, 1963). The growing of oats, corn and hay again increased as
feed was required for the dairy cattle. Grazing of woodlots was a common prac-
tice.

The trends in farming practice were related to industrial and urban growth.
During the period when the settlers depended on agriculture for subsistence,
industry in the region was limited to processing agricultural produce and
milling of timber from the homesteads. Early Milwaukee was mainly a
trading center. But, by 1834, a sawmill had been built (Shafer, 1927) and by
1840 a small iron foundry supplied local needs (SEWRPC, 1963). Sawmills and
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grist mills were located along water courses. Speculators limited their efforts
to claiming favorable sites along the Milwaukee River and Cedar Creek
(Schafer, 1927). The mills were erected as needed by the settlers.

During the 1850s, railroads pushed into the state's interior and after the
Civil War, the rail network was expanded. This provided greater accessibility
to the developing ports of Milwaukee and Port Washi"ngton for the towns of
the interior.

The major period of industrialization began around 1880. Milwaukee de-
veloped into a major city and port in the late 1880s. Much of the development
can be traced directly to the skilled mechanics, metal workers and artisans who
immigrated from Europe in this period (USDA, 1971).

The census of 1850 indicated that 31,077 persons resided in Milwaukee
County. Between 1850 and 1860, the population more than doubled. Slow
growth occurred between 1860-70, but with increasing industrialization, a five-
fold increase occurred between 1860 and 1890. Then the growth rate declined
somewhat, doubling between 1900 and 1930 (SEWRPC, 1972). By 1970,
Milwaukee County reported 1,054,249 residents.

Ozaukee County had attained a population of 15,682 by 1860. Not directly
involved in the industrialization experienced in Milwaukee County, the
population remained relatively static for 80 years, only 18,985 persons resided
in the county in 1940. However, by 1960, the population had more than dou bled,
reaching 38,441. The increase resulted partly from proximity to Milwaukee
County, and probably partly the greater ability to commute provided by the
automobile. By 1970, the population had expanded to 54,461 people.

For over 100 years, 1840 to 1950, urban growth and development occurred
In a general outward expansion from the earlier established urban centers. But;

"From 1950 to 1970 ... a dramatic change occurred in this pattern of urban
development in that large, scattered tracts of rural lands were subdivided for
urban use, resulting in a highly dispersed, discontinuous, low-density de-
velopment pattern, a pattern which has become known as "urban sprawl"."
(SEWRPC,1971).

The rapid population growth coupled with urban sprawl accounted for the
conversion of more than 16, 194ha (40,000a and 920 farms) of farmland to urban
use in Milwaukee County between the late 1940s and 1959 (USDA, 1971).
In 1964, only I0,393ha (25,670a) of farmland remained in Milwaukee County,
a decrease of 22% in five years (USBC, 1964). The trend accelerated between
1964 and 1969 with only 7049ha (412a) remaining in farmland, a decrease of
another 32%. The overall change during the decade, 1959 to 1969, was a 47%
decrease in farmland with a 56% reduction of the number of farms. Woodland,
including woodland pasture, averaged 8% of the County's farmland and
showed an overall decrease of 25% in area between 1964 and 1969 (from 1944 to
1464a).
In Ozaukee County, the total land in farms was 43,808ha (108,205a) in

1964. About 9% was wooded and 43% of the woodlands were actively grazed
(USDA, 1970). Ozaukee County experienced a 10% decrease in farmland be-
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tween 1959 and 1969, while the number of farms decreased by nearly 23% over

the same period.
In Ozaukee County, the woodlands remaining for study were generally pri-

vately owned. In Milwaukee County, most were part of the Milwaukee County
Park system. The park system is the result of consolidation in 1937 of the
City of Milwaukee Park Board (formed in 1889) and the Milwaukee County
Park Commission (formed in 1907). Milwaukee County has one of the finest
park and parkway systems in the country. In 1910, the County Park Commis-
sion started an active program of land acquisition and development. Urban
expansion in the county eliminated many potential sites. With the premium
placed on land in the metropolitan region, protection by the County Park
Commission has been one of only a few guarantees against development. The
remaining sites acrued added value for their open-space character in the
heavily urbanized landscape (SEWRPC, 1965).

METHODS

Site Selection Criteria
The metropolitan Milwaukee region is especially suitable for a comparative

study since topography, soils, and climate are relatively uniform. The forests
include many widely dispersed woodlots within an urban and agricultural

matrix.
The vegetation units selected were the southern mesic and the southern dry-

mesic forest types described by Curtis (1959). These types are the present domi-
nant upland vegetation in the region as they were in pre-settlement time, and
represent the end points of regional upland succession. Baseline and modal
characteristics for each type have been described (Curtis, 1959).

A narrow north-south band in which the climate is modified by Lake
Michigan parallels the shoreline in Milwaukee and Ozaukee County. This
climate is conducive to the maintenance of the southern-mesic forest. Likewise,
the topography shows a general north-south orientation. These patterns de-
fined the limits of the study area and subsequent stand selection.

Stand Selection
Stand selection was based on criteria from an associated study (Levenson,

1976). Criteria pertinent to this study were: I) The woodlot must support the
southern-mesic forest type (Curtis, 1959); 2) The woodlot should be a rem-
nant of original upland vegetation, not a newly established stand; 3) The
woodlot must include all structural vegetational zones, i.e., groundlayer, shrub
layer, understory, and canopy; 4) There should be no evidence of recent major
disturbance (grazing, burning or cutting); and 5) The woodlot should have
existed as a discrete unit for a sufficient time to have develped a mature forest
edge. Potential stands were identified by examining ASCS aerial p.hotographs.
The current status of each stand was verified by aerial and extensive ground re-
connaissance. Each potential site was surveyed on foot before it was finally

selected for study.
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The 43 woodlots selected included a variety of sizes (ranging from 0.03 to
40 ha) existing in a variety of surroundings, urban to rural. Virtually all of the
residual stands in the region display some disturbance. To be sure that
southern-mesic forest was selected, only stands which contained sugar maple,
whether in a mixture with beech, red oak or white ash, were chosen. Complete
descriptions of each stand are included in the Appendix. Land use history of
each stand was obtained by questioning owners, referring to earlier reports,
and examining aerial photographs from the 1937 flights.

Field Sampling Methods
The vegetation of each island was sampled using the stratified-random

tine-strip method (modified from Lindsey, 1955). Groundlayer, shrub, under-
story and canopy strata were sampled contemporaneously using a series of
nested rectangular plots (Figure 4).

Canopy and understory strata were sampled in 10 x 25m plots. All stems
greater than 5m tall and 2.5cm diameter breast height (dbh) were recorded in
3 size categories: 2.5 - 5cm (I - 2 in) dbh; 5 - 10.1cm (2 - 4 in) dbh; or, if over
10.2cm (4 in) dbh, by the exact diameter. Dead stems, recent windthrows, and
stumps were also recorded. In most stands, 20 such plots were sampled, col-

lectively totalling 0.5 ha.
The shrub layer was sampled in plots 2 x 12.5m beginning at the midpoint of

each lOx 25m plot. All woody species between 0.5 and 5m tall were recorded in
the shrub strata. The number of stems of each species present was recorded for
each plot. Twenty plots were sampled in most stands, collectively com-

prising an area of 0.05 ha.
The groundlayer was sampled using two Im2plots nested at the midpoint

and endpoint of each large lOx 25m plot. Density of woody stems ( :s 0.5m tall)
and all herbaceous stems were recorded by species in each of 40 plots in each
island. The groundlayer sample at each site totalled 0.004 ha. Thirty-one sites
were sampled for summer groundlayer vegetation between June 15 and Sep-
tember 28, 1975. The study was begun when the canopy had closed completely
and the spring ephemerals had largely disappeared. Because many of the
groundlayer species form a stoloniferous network beneath the leaf litter and
reproduce vegetatively, it was impractical to determine the extent of a single
plant. Therefore, each stem that originated at ground level was considered an
individual (Whitford, 1949).

Individuals of unknown species were collected for later identification.
These vouchers were deposited in the University of Wisconsin-Milwaukee
herbarium. Species nomenclature follows Gleason (1952).

Only the area bounded by the "edge trees" were sampled (Figure 5). Edge trees
were defined as those trees exhibiting an asymmetrical bole. Characteristically,
an edge tree displayed a considerable clear-length on the interior side of the
bole (forest-grown side) and heavy branching to the outside (open-grown side).
Vegetation to the outside of the edge trees was considered to be a different com-
munity and was not sampled.

I t is important to realize that edge trees were not always present at the physical
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edge of the woodlol, but may have been some dislance within the srand in-
ter ior. The edge trees represent a rr it ical boundary separaling the edge com-
munity from the forest interior (Forman and Elfstrom, 1975; Levenson,

1976).
In each stand, line-strips were located syslematically throughout the en lire

area, beginning in one corner approximalely 10m inside the nearest edge
trees. A 50m steel chain, divided into 12.5m intervals, was drawn along a
compass heading perpendicular to the long axis of the stand, As many plots as
possible were sampled in a line strip. After the w idth of the stand was tra-
versed, and before reaching the far edge, a distance of 25m was measured at a
right angle to the end of the last plot. A new [ine-str ip was eSlablished and
the chain pulled back in the opposile direclion parallel to the first line-strip.
This procedure was conlinued unt il the entire length of the stand has been
sampled. For very large stands, more plots were sampled and line-slrips were
separaled by a dislance of 50m. This modi fica lion insured represenlalive
coverage and provided detail for the air photo analyses being conduCled in an
associaled study. Slands approximalely one hectare or less in size were full-
tallied for the canopy and understory strata. In these smaller stands, shrub and
groundlayer strata were sampled using the line-strip rechnique, but with only
15m separaling the [ine-str'i ps.

Data Analysis
Tables of species allribules were calculaled for each structural stratum of each

site (Appendix). Species density is recorded as the number of sterns per hec-
tare. Frequency is the percenlage of plots in each stand in which the species
occurred. Basal area was converled from the diameter breast height (dbh) to
melers2/heclare and recorded for each species in each stand. Relative density,
relative frequency, and reI alive dominance were calculaled, then averaged to
oblain the importance value expressed as a percentage for each species (Lind-
sey, 1956). The shrub stratum and groundlayer imporlance values are the
average of relative density and relative frequency only, since cover values were
not measured. For any species, the importance value expresses the relative con-
lribution of each species to the stratum as a percenlage.

Comparisons belween woodlots were made using an hierarchial cluster
analysis (Ward, 1963; Veldman, 1967). Use of the lechnique results in the Iorrna-
lion of an hierarchy of clusters of mutually excluded stands, each stand with
species that are most similar to one another with respect to presence or absence
and importance value (Ward, 1963). The procedure reduces the number of
cluslers n ton-l in such a way as to minimize information loss. withour modify-
ing clusters already formed, the procedure is repealed until the number of
cluslers are svsternaticallv reduced from n to 1 (Ward, 1963). With each group-
ing, an error index is provided, delermined from the sum of within-group sums
of squares. The analysis is based on the "no value" information contribuled
by species absent. The analysis was compleled using a computer program
prepared by Claflin and OSlapik (1975, UWM-CSD).

The Shannon Index (H') was used to calculate species diversity for each
stand (Shannon and Weaver, 1949). This is expressed asH'=-~ Pi 1n Pi, where
Pi is the probabilily of sampling the ith species. Inherent to the Shannon
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Figure 5. Edge trees were defined as those exhibiting an assymetrical hole. Character-
istically. an edge tree displayed a considerable clear length on the interior
(forest grown) side and lower branching accompanied by an overall lean
of the hole to the outside (open grown) of the island.
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Index are the components of species richness (variety) and equitability
(numerical representation of species). The equitability (]') component was
calculated separately using]' = H' /H' max where H' max is the natural logarithm
of the number of species (Pielou, 1966). The wide acceptance and use of the
Shannon Index allows immediate comparison with other studies (Monk, 1967;
Loucks, 1970; Johnson, et, aI., 1976). Diversity was calculated for the canopy
and understory stratum, the shrub stratum, and the groundlayer. In addition,
the shrub, understory, and canopy data were corrected to density/hectare
and recalculated as total woody diversity (stems 2: 0.5m tall). The analysis was
completed using a computer program developed by Zar (1968).

RESULTS AND DISCUSSION

Oversrory Structure and Composition

Forty-three remnants of the upland southern mesic forest types were sampled
in the metropolitan Milwaukee region between May 29th and October 13th,
1975 (Fi~ult' 0). Detailed descriptions of each site including locations, land-
use history, soils information, and vegetation summaries are included in the
Appendix. This section summarizes the composition, structure and variation
of the local forest vegetation.

The southern-mesic forest community of southeastern Wisconsin is com-
posed of a relatively few, shade tolerant woody species adapted to reproduction
and growth in the mesic forest interior: sugar maple( A cer saccharum), Ameri-
can beech (Fagus grandi/alia), ironwood (Ostrya virginiana), and slippery
elm (U lmus rubra). These species compose the basic community of the
southern-mesic forest described by Curtis (1959). Additional species present
in the community are typically less shade tolerant species such as white ash
(Fraxinus american a), red oak (Quercus borealis), etc. (Table I). Their
presence is often the result of former disturbance and redevelopment through
the mechanism of gap-phase reproduction (Wall, 1947; Bray, 1956). The de-
struction of a small segment, or several segments of the canopy as the result of
selective culling, disease, lightning or windthrow creates a local micro-
climate unlike that of the rest of the forest. Temperature and humidity ranges,
light levels and soil conditions resulting from the canopy opening favor the
establishment of less-tolerant, successional species in the gaps. Some of these
individuals may mature to eventually reclose the canopy and re-establish the
mesophytic conditions.

Disturbance, whether natural or man-induced, is a major variable control-
ling species composition and structure in the isolated woodlots. In the south-
ern mesic forest" ... it is clear that the degree of success of the intolerant trees
and hence the degree of species mixture to be found in the forest is proportion-
al to the chances for disturbance" (Curtis, 1959). In the agro-urban matrix of
metropolitan Milwaukee, the forest islands owe their existence, isolation and
composition primarily to man-induced disturbances. In a similar study in
northwestern Ohio, Tramer and Suhrweir (1975) concluded that human
interference was a major variable in affecting species richness pauer ns.
Auclair and Cottam (1971) indicated that coupled with forest island isolation,
heavy usage was the critical aspect of woodlot ecology. Frequent disturbance
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results in a shift toward a more xeric habitat with greater light. greater trans-
piration stress and more variable temperature and moisture levels. The dis-
turbed conditions destroy the mesic "stabilizing mechanisms" and favor species
with pioneer tendencies. in contrast to more mesic species (Curtis. 1956;
Auclair and Cottam. 1971).

The forest remnants ranged from dense. successional stands dominated by
basswood (Tilia american a) with low basal area to old-growth stands domi-
nated by sugar maple with a relatively high basal area. Stem density ( 2': 10.2 cm)
ranged from 240-929 stems/ha with an average of 442 (179 trees/acre). The
average basal area (stems 2': 10.2cm) for the 43 forest islands was 29.8m2/ha
(130ft2/acre). but ranged from 21.5-43.3m2/ha (Table 2). The average basal
area per hectare compares favorably with 26.9m2/ha reportedly by Goff and
Zedler (1968) for 125 forests in southern Wisconsin. Their values were from more
xeric stands typically dominated by oaks (Quercus spp.) in the southcentral
part of the state. They noted that" .. in most cases. the basal area per acre
is higher ..... in the more mesophytic stands in which sugar maple is the
leading dominant. Similar broad ranges of stand density and basal area are
indicative of the structural variation found within the remnant forest islands of
metropolitan Milwaukee.

Only woodlots which contained sugar maple were included in this study.
American beech was limited in the study area since the region represents the
western limit of its range. Beech was once present north and east of a line
extending between the southeast and northwest corners of Milwaukee
County (Whitford and Salamun, 1954; Ward. 1956). Using this distribution as
a guide. beech was a potential component in all islands save the five in west-
central Milwaukee County. However. in this study. I was examining the
southern-mesic and dry-mesic forests as structural features upon the land-
scape. These features are acknowledged to represent not discrete communi-
ties. but rather a series of related communities responding to a comparable
continuum of edaphic, geographic and climatic factors.

Sugar maple was dominant or co-dominant in 30 of the 43 upland islands.
Dominance in thirteen sites was shared with American beech. Other co-
dominants with sugar maple included red oak in nine sites. white ash in four
sites. white oak(Q. alba) in two sites and basswood in one site. Basswood was the
sole dominant in three woodlots and shared dominance with white ash.
red oak and beech in tw o woodlots each.

Forest remnants in southwestern Milwaukee County were not sampled since
they were more typical of the southern-xeric forest type. As a result. we
examined a larger proportion of mesophytic sites than did Whitford and
Salamun (1954). This is demonstrated by the overall greater combined
importance values of sugar maple. beech and basswood (23%) with commen-
surate lower combined importance values of white oak and red oak (18%) in
this study as compared to those of Whitford and Salamun. Of the 33 species
in the canopy stratum. only sugar maple was present in all stands (Table I).
White ash was absent from only two stands and basswood and ironwood were
each absent from five stands. Only nine species had a constancy value over
60%; i.e. the percent of islands in which the species occurred (Braun-Blanquet.
1928). Of the nine species with above 60% constancy. only one is primarily
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bird disseminated. Six species may occasionally be spread by mammals and
five are usually dispersed by wind. Only beech and basswood depend heavily
on vegetative reproduction. Of the 14 species below 10% constancy, seven are
spread by birds and/or mammals and seven are wind-dispersed. Of the 33
species, several are more typical of other forest types, six are pioneers or
exotics and five species are normal components of 'the mature southern-mesic
forest.

The dendrogram of the cluster analysis illustrates clearly the continuum
nature of the vegetation (Fig-lilT 7). The dendrogram was based on species pre-
sence or absence, and if present, upon importance value. An error index, ex-
pressed as a percentage and scaled on the sum of within group sums of squares
(81.4) was calculated for each cluster formation (Claflin and Ostipek, UWM-
CSC). The leading dominants of the stands encompassed in a major cluster are
appropriately indicated.

Nine species, in different proportions, dominated the 43 forest stands.
Slippery elm, red maple (A cer rubrum) and black cherry (Prunus seratina)
were co-dominants in only three sites, Sites 34, 8 and 2 respectively. The re-
maining 40 woodlots were dominated by nearly every possible combination of
only six species; sugar maple, beech, white ash, basswood, red oak and white
oak. The final three clusters of the dendrogram were sufficiently different to be
recognized as major groups: Maple Group from the Maple and Beech Group
and Basswood Group. The separation of the Maple Group from the Beech
Group was the result of the dominant role played by beech. Interestingly, this
separation is the same as that recognized bv Chamberlin (1877) almost a century

ago.



20 MILWAUKEE PUBLIC MUSEUM CONTRIB. BIOL. GEOL.

ORNL-DWG 80·11147

10

MAPLE
45
23

BEECH 28

32

MIXED 20

MAPLE AND BEECH GROUP
39
46

4
MIXED 42

MAPLE
6

12
19

BEECH 17
16
25
43

1
29

MAPLE 9
13
30

CHERRY
41

2

3
44

24
MIXED 26

MAPLE-MIXED 5
36
35

MAPLE RED OAK 8

GROUP
33

40

WHITE OAK
34
38
37

BASSWOOD GROUP I ~~;l
11

~~I~)~------~----~------~----~----~
100 95 50 40 30 20 10 o

ERROR INDEX SCALED BY 81.4 (SUM OF WITHIN GROUP SUM OF SQUARES)

Figure 7. Dendrogram of the cluster analysis for the canopy stratum of the 42 islands
based on the species composition and importance values of all species. The
leading dominant of each major group is listed.



Table \. Summarv values for all canopy species occurring in 42 forest islands. (Site 31 was not included because of small sample size) Values for
the mean density and mean basal area are based on only the stands in which the species was present. Importance value is the average of the
sum of the relative values of frequency, density and dominance (Maximum = 100).

Mean
Mean Mean Basal Area Importance

Species Constancy (ha.) (m'/ha.) Value

AIPT socchoru m Marsh. 100.0 118 7.76 26.24

Fagus grandlfolia E hrh. 76.7 98 5.76 15.32

Tllia amerlcana L. 88.4 81 4.84 14.59

Quercus borealis Michx. f. 83.7 35 5.92 10.16

Frnx t n us nnuricann L. 95.3 38 2.95 9.34

Quncus alba L. 60.5 27 3.33 5.56

Osirva '1Irginiana (MilL) K. Koch 88.4 33 .55 5.21

Pru n us set ot in a Ehrh. 79.1 28 .84 3.83

[Ilmus rubra Muh l. 72.1 15 .76 2.78

A eer rtI bru m L. 372 17 1.23 1.41

Carya rordijot m is (Wang.) K. Koch 44.2 6 .22 .70

Cr at argus su('('ulenla Link. 30.2 10 .15 .66

j uglans cinerea L. 30.2 4 .49 .53

Carya o,lala (MilL) K. Koch 14.0 10 .54 .48

Betula papyrlfera Marsh. 18.6 10 .62 .43

Ulmus amerlrana L.
41.9 4 .13 .39

Frox inus pe1lnsylvanlca Marsh. 23.3 8 .37 .38

A eer sarcharlnum L. 4.7 36 3.72 .35

QUPTCU.lm acrocarp a M ichx. 9.3 6 1.32 .33

juglans nigra L. 7.0 II 1.87 .26

t"-
t'1~
t'1

~o
<':
[FJ-e
tT1o
tT1
[FJ

oos:-e
nos:
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:;<:I
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tT1
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Table I continued

Species

Mean """"
Mean Density Mean Basal Area Importance

Constancy (ha.) (m2/ha.) Value

1l.6 9 .20 .21 s::
2.3 47 l.61 .13 P

~
9.3 4 .35 .11 ;I>

1l.6 3 .05 .10 c:::
;0::

9.3 4 .14 .10 M
M

2.3 12 .80 .08
-e
c:::

4.7 6 .11 .07 b:lr-
9.3 3 .04 .06 n
4.7 3 .28 .04 s::
2.3 4 .50 .03 c:::

en
M

4.7 3 .05 .03 c:::

2.3 2 .03 .02 s::
2.3 I .02 .02 o

0z....,
~

Totals 442. 29.84b 99.95 53
b:l

a Mean density = 179 stems/acre 0r
b Mean basal area = 130.04 (t2/acre o

M
0r-

Fraxinus nigra Marsh.
Populus grandidentata M ichx.
Quercus bicolor Willd.
Amelanchier laevis Wieg.
Populus tremuloides Michx.

Catalpa speciosa Warder.
Acer negundo L.
Carpinus caroliniana Walt.
Betula lut ea Michx. f.
Celtis occidentalis L.

Pyrus malus L.
Crataegus punctata J acq.
Cornus alternifolia L. f.



Table 2. Island size and woody species richness for the canopy and shrub strata of the 43 forested islands. The canopy stratum includes all species
greater than 5m tall and 2.5cm dbh. Density and basal area was calculated for stems greater than 10.2cm dbh. The shrub stratum includes r-
all woody species from 0.5 to 5m tall. Total woody species are all woody species greater than 0.5m tall.

t'1-.:::
t'1<:

Canopy Stratum Shrub Stratum
VJ

0
Total <:

Size Total Density Basal Area Total Density Woody {fJ

Site (ha.) Species (ha.) (m2/ha.) Species (ha.) Species
-e
M
Q

0.03 2 15 23.332
M

31
- - 17 {fJ

28 0.36 12 929 28.86 19 11.300 24 n
0

11 0.57 8 337 21.56 19 14,340 24 $:

46 0.59 13 285 33.23 16 10.560 22
-o

0.61 9 486 28.46 16
<,

15
10,200 18 n

02 0.65 11 847 26.37 13 14,865 19
0
$:

29 0.73 10 269 28.54 14 14,440 22 {fJ

10
1.21 14 476 24.27 24 15,223 31

...,

32
1.40 16 331 22.78 20 13,872 27

i'l
C

13
!.SO 9 448 30.52 24 9,480 28 o...,

08
1.54 11 445 32.36 13 13.700 19 C

20
1.58 10 494 22.81 25 20.015 27 i'l

M

09
1.62 II 265 21.51 17 18.720 24 I

1.70 8 465 30.63 22
{fJ

26
30,050 24 M

12
1.98 13 360 28.30 17 8,984 27 ~

05 2.06 10 495 31.25 24 16.700 28 en

21 2.19 17 542 2962 35 14,060 42 o
0

03 2.23 9 516 3276 22 10.900 25 Z

23 2.35 11 447 31.00 24 14,175 27 ~

35 2.39 14 540 3744 27 12,820 35
Z

24 2.43 12 446 29.99 22 29,900 27 r-c

07 2.43 18 576 3365 16 21,900 31
cso



Canopy Stratum Shrub Stratum ""'"'-
Total

Size Total Density Basal Area Total Density Woody

Site (ha.) Species (ha.) (m2/ha.) Species (ha.) Species

3:

25
2.47 15 506 29.49 25 18,200 33 =

27 2.51 16 684 29.52 23 23,360 32 :2
?

43 2.83 10 326 33.79 14 13,420 20 c::

19 2.91 14 478 30.13 23 15,600 31
;.::
t"'1

33 3.12 17 358 25.68 26 28,540 34 t"'1

3.24 13 304 28.42 13 6,260 25
'"0

42

c::

44 3.97 15 436 43.30 8 21,080 21 0:1

C

30 4.09 13 366 33.49 18 23,520 28 o

41 4.13 12 358 32.03 II 10.058 20 3:

17 4.25 8 464 31.10 21 18,960 23 c::
en

37 4.49 II 330 31.44 20 18,800 28 M
c::

34 5.47 II 240 22.49 19 23,360 28 3:

06
6.48 7 356 27.22 18 16.180 19 o

16 7.21 12 550 32.00 13 21,420 20 0
Z

40 7.81 II 416 36.12 20 16,040 24 ...,

45 7.93 12 276 31.04 17 12.050 21 C;

11.46 15 474 33.02 16 14.380 24
0:1

39
0:1

04 14.53 7 398 31.94 19 12.317 21 0

38 18.34 II 366 31.07 16 12.200 25 r

36 21.05 12 348 29.80 26 21.100 27 o

01 39.96 13 524 24.30 18 18,057 21
t"'1
0r-

Average 12 442 29.84 19 16.616 25

Standard Deviation 3 141 4.36 5 5,641 5
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The Maple Group is composed of 20 stands in which sugar maple was pre-
sent with a var ity of co-dominants. Sugar maple occurred as the sole dominant
in the "maple" cluster (6 stands) of the Maple Group. The "maple mixed"
cluster is further divided in three units. The uppermost (Site 2), exists alone
as it was dominated by black cherry with sugar maple in a sub-dominant
role. The "mixed" cluster (7 stands) represents sugar maple with various com-
binations of co-dominants; red oak, white ash and white oak. The bottom "red
oak" cluster is represented by three stands in which red oak was the leading
dominant in co-dominance with species other than sugar maple. The final
cluster of the Maple Group was composed of three stands with white oak as
the leading dominant in combination with slippery elm, red oak and sugar
maple respectively.

The Basswood Group was significantly different in composition and struc-
ture to remain separated from the other groups. Five islands occurred in this
group which appeared successional in nature. Three were solely dominated by
basswood (Sites 7, 11 and 15). In the other stands, basswood, red oak, and white
ash shared dominance.

The relative contribution of white ash in the upland forests of the Mil-
waukee region has changed considerably in the last 24 years. Whitford and
Salamun (1954) indicated that ash contributed an average importance value
of 4.26% compared to 9.34% found in this study. The number of stands in
which ash was present are comparable (95% in each study), but its relative
contribution to the importance value has more than doubled. In stands com-
mon to both studies (Sites 30, 33, 37, 38 and 40), the increased contribution of
white ash is evident as most of the other species have retained similar im-
portance values over the past 24 years. Recent increases of importance value
for white ash are reflected by the relatively _high abundance in the smaller size
classes throughout the metropolitan Milwaukee region (Appendix, Site
Tables B). The success of ash may be partially explained by the demise of the
elms (Ulmus rubra and Ulmus americana) caused by Dutch-elm disease
(Ceratocystis ulmi). Elms, either one or both species, occurred in 86% of the
stands 24 years ago and in 81% today, while the combined average importance
value has dropped from 9.22% to 3.17%. Twenty-four years ago, slippery elm
and American elm were more important than white ash in 17% and 41% of
the stands respectively. Combined, they were more important than white ash
in 68% of the sites. Today, slippery elm dominates ash in only 17%of the stands
and American elm is dominant in none.

The replacement of elm by ash appears logical as the genera have similar
ecological requirements. Auclair and Cottam (1971) further suggest that the
two key factors in the process of compositional change in isolated woodlots
are chance dispersal of species and catastrophe. The Dutch-elm disease catas-
trophe created conditions favorable for exploitation by ash. Cope (1948)
reported that the wind-borne ash seeds can be dispersed as far-as 137m. In
addition, he reported that white ash is shade tolerant when young, capable of
surviving 'with lillie growth under a full canopy at less than 3% full sunlight.
Canopy openings formed by the death of elms, or other disturbance, create
areas for localized secondary succession within the stand. When exposed to the
full light, ash seedlings are capable of rapid growth (Guenther, 1951). White
ash becomes less tolerant with increasing age. Ash has become a major com-
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ponent of the second growth forests in our region.

The species composition and structure of the remnant forests is more
readily understood when examined in light of relatively recent historical
events and land use patterns throughout the region. The reduction of the re-
gional forest complex over the past century did not preserve the full variety
of environments and associated species of the original forest. Most fertile
upland sites were converted to agriculture (Curtis, 1959) while the land re-
maining in forest was generally wet, stony, rough or otherwise undesirable
[or agriculture. My study was restricted to upland sites, but the numerous
lowland species present in the stands suggest that many of these remaining
upland sites may have been previously imperfectly drained upland depres-
sions. The presence of the somewhat poorly drained Mequon silt loam in
numerous sites further supports this position (Appendix). In addition, prac-
tically all of the forest land in Milwaukee County had been logged by 1870
(Whitford and Whitford, 1972). All stands of the region were probably selec-
tively logged during the last century and some were clear-cut. Grazingofwood-
lots in southern Wisconsin was nearly a universal phenomena. Questioning
of owners and neighbors of the study sites indicates, as closely as their
memories served, that nearly all islands were grazed 35-45 years ago (1930-
1940). This grazing was part of the major regional ecosystem disturbance
during the drought and depression years of the 1930s. During the drought,
forage crops were in limited supply and the woodlots were a source of inex-
pensive, emergency forage. The impact of grazing and soil compaction by the
huge livestock population coupled with the drought was devastating to the
mesic forest. Although grazing was largely terminated by the 1950s, the forest
structure today is largely a result of natural recovery following that period.

Initial isolation and disturbance of the remnant stands occurred between
1850 and 1940. This time may at first seem relatively broad until put in the
context of the relatively long-lived species with a high reproductive potential
that are involved. Loucks (1970) suggested a successional cycle of 200-300
years for this forest type. Certainly, there are limits on how completely a forested
tract can recovery from a major disturbance in only 50 to 75 years. The limits
can be described by examining the forest structural features of size class dis-
tribution, basal area, density and species composition. In addition, increasing
isolation of the stands affects the efficiency of transfer of species from one island
to another (Curtis, 1956). Once a species is eliminated from a stand, it may
not be possible for it to become re-established. Auclair and Cottam (1971)
report that species which are bird-dispersed (Prunus sp. and C ellis sp.) hold
a considerable edge over the animal- and wind dispersed species (Quercus sp.,
Carya sp., A cer sp.). They further report that the isolation of woodlots in
southcentral Wisconsin has localized the distribution of sugar maple and is the
major obstacle to the further successional development of the oak forest
(Quercus sp.) to sugar maple-basswood( A cer- Tilia), the terminal forest type for

the region.
Species diversity (H') was calculated [or the canopy and understory strata

(stems 2: 2.5cm dbh) for all stands based on the Shannon Index (Table 3).
Species diversity (H') of the forest islands ranged from 0.69 to 2.27 with an
average of 1.76 + 0.94 S.D. These values compare favorably with those derived
by Monk (1967) from Braun's (1950) work. Monk reported the average species
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diversity for the beech-maple forest region was 1.64 and 1.40 for the oak-
hickory forest (after conversion from logz to I n). My values are slightly higher
for two reasons: I) we included all stems greater than 2.5cm dbh, while only
stems greater than 10.2cm dbh were included in Monk's (1967) work; and 2)
Braun (1950) included only the most typical and undisturbed examples of a
forest type, whereas we examined a number of heavily disturbed and suc-
cessional sites.

Table3. Shannon Index of diversity (H') and equ it abil ity (]'), expressed as natural lo-
garithms, for plant species in each vegetational stratum of the 43 upland forest
islands.

Total

Canopy layer Shrub layer Groundlayer Woody Species

(~ 5m) (0.5-5m) « 0.5m) (~ O,5m)

Site H' r H' r H' r H' r

01 1.56 .59 2.02 .66 N/A N/A N/A N/A
02 1.68 .70 .68 .27 N/A N/A 1.15 .34

03 1.61 .67 2:51 .81 3.07 .84 2.81 .77

04 .87 .48 1.50 .53 N/A N/A I. 70 .52

05 1.53 .66 1.78 .59 N/A N/A 2.02 .57

06 .89 .64 1.40 .49 1.30 .43 1.51 .48

07 1.91 .67 1.55 .57 N/A N/A 1.74 .50

08 1.92 .80 1.46 .57 N/A N/A 1.77 .52

09 1.05 .40 1.35 .51 1.72 .52 1.49 42

10 1.75 .63 1.93 .62 2.73 .72 2.21 .58

II 1.38 .52 1.49 .54 2.23 .69 1.70 .48

12 1.79 .66 1.57 .63 1.19 .34 1.94 .56

13 1.64 .68 1.97 .64 N/A N/A 2.32 .64

15 1.53 .70 1.43 .52 N/A N/A 1.71 .50

16 1.50 .60 1.35 .53 2.30 68 1.52 .43

17 1.51 .66 1.40 .50 1.74 .58 1.60 .45

19 1.64 .62 1.91 .63 2.21 .66 2.19 .58

20 1.87 .73 2.34 .75 2.09 .59 2.53 .68

21 2.16 .71 2.54 .73 2.81 .74 2.81 .67

23 1.64 .68 2.09 .66 2.71 .72 2.24 .60

24 1.95 .74 2.21 .71 2.84 .78 2.36 .62

25 1.76 .64 1.28 .40 2.85 .76 1.49 .39

26 1.68 .81 1.34 .43 1.97 .63 1.44 .41

27 2.00 .66 2.14 .68 N/A N/A 2.34 .58

28 1.73 .67 1.65 .57 N/A N/A 2.21 .59

29 1.89 .79 1.52 .61 2.12 .63 1.67 .50

30 1.86 .66 .70 .25 2.15 71 .85 .23

31 1.33 .83 1.97 .82 N/A N/A 2.06 .73

32 1.85 .64 2.00 .68 2.25 .62 2.35 .60

33 2.22 .77 I. 75 .54 2.51 .75 1.98 .49

34 1.85 .68 1.83 .63 2.93 .81 1.99 .53

35 1.41 .57 1.82 .63 N/A N/A 2.09 .59
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T~ble 3 coni inued

Total

Canopy layer Shrub layer Groundlayer Woody Species

( 2: 5m) (0.5-5m) « 0.5m) ( 2: 0.5m)

H' J' H' J' H" J' H' J'

36 2.11 .78 1.69 .54 2.26 .63 1.87 .48

37 1.54 .58 1.61 .59 2.05 .74 1.83 .51

38 1.77 .63 1.83 .66 1.34 .44 2.15 .58

39 227 .80 1.31 .48 2.69 .74 1.61 .43

40 2.48 .86 1.06 .36 2.46 .71 1.35 .35

41 .69 .26 .79 .34 1.82 .69 1.17 .34

42 1.60 .55 1.16 .53 2.62 .81 1.55 .44

43 .99 .41 .62 .26 2.35 .68 .90 .27

44 1.49 .58 .12 .06 2.22 .65 .30 .09

45 1.98 .72 .97 .35 2.45 .71 1.17 .32

46 1.90 .70 1.35 .50 1.92 .52 1.65 .45

Mean I. 76 1.68 2.36 1.92

S. D .. 94 .96 1.54 1.22

Although disturbance and land-use histories of many of the islands are not
known, several general statements can be made regarding species diversity
(H') and equitability (n. The diversity characteristics of forest communities
are viewed by Loucks (1970) as "repeating waveform phenomena triggered by
random perturbations" at intervals of 30-200+ years. He further suggested that
peak species diversity in the mesic forest was achieved 100-200 years after
secondary succession had been initiated when members of both the pioneer
and stable communities were present. As intolerant species drop from the com-
munity with time, diversity declines. However, diversity is not only a function
of species richness, but also a function of the numerical representation
among the species; the equitability (J') component. The terminal forests of
this region are dominated by sugar maple and beech. A high relative stem
density of one or two species with only a few individuals each of numerous
other species creates a low equitability component, and lowers the diversity

index.
Species diversity of the canopy and understory strata of the 43 islands appear

to conform to the model described by Loucks (1970), but a di££erent scale
is required. His random perturbations were large or widespread, and in the
framework of a regional forest. Perturbations in the remnant woodlots may
be much smaller in magnitude, i.e., windthrow, death by old age, vandalism,
etc., but occur more frequently, locking the stand into a sub-climax cycle.
Instead ')f widespread destruction of all species triggering extensive secondary
succession as in Louck's (1970) mode\, the isolated woodlots su££er chiefly
from localized disturbance with patches of successional species intermixed
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among the older larger climax species. In this cycle, as in the broader scale
regional one, extinctions of LOlerant species become more likely as old indi-
viduals die. More disturbance patches result in a higher diversity index for the
stand. Suhrweir and Tramer (1976) also interpret this phenomenon as main-
taining species diversity near the peak of the wave-form. Frequent dis-
turbance coupled with isolation prevent the islands from reaching the expected
structure and composition of the terminal stage and result in the moderately
high species diversity indices.

Species diversity (H') for the 43 forest islands was plotted in order of de-
creasing value (Figure 8). Thirty-three of the islands had values near the
average, within a range from 1.33 to 1.98. Five islands fell considerably
below the average and were well separated from the rest. Sites 4 and 4 I had
the lowest diversity indices of all, but appeared LObe the best remaining ex-
amples of old-growth southern-mesic forest in southeastern Wisconsin.
Both islands were dominated by sugar maple which comprised 67% and 86%
of the stems (Sites 4 and 41 respectively) greater than 2.5cm dbh, thereby re-
sulting in a relatively low equitability (J') componenl. But, the two sites were
unlike in species richness. Site 4 only had six species in the canopy and under-
story strata, while Site 41 had 14 species. Equitability of species distribution far
outweighed species richness. Sites 6, 9, and 43 were also dominated by
sugar maple, but were clearly second growth and their low diversity index can
be aur ibuted LOselective removal of species. Site 40, located only 0.25km from
Site 4 I, had the greatest diversity index of the 43 forest islands (Table 3). The
high diversity value was attr ibuted LOthe equitable distribution of individuals
between the species. As demonstrated elsewhere (Loucks, 1970), the self-
perpetuating terminal forests of this region are less diverse than the later
successional stages leading LOthem.

Shrub Stratum Composition and Structure

There were more woody species in the shrub stratum of the southern-
mesic forest stands than in the canopy and understory strata. Sixty-six dif-
ferent woody species were found in the shrub stratum of the 43 forest islands
(Table 4). Thirty-six species were considered true shrubs; species whose maxi-
mum potential height restricted them to the sub-canopy strata. The remaining
30 species had the potential of entering the canopy. Over all stands, an
average of 19 species were encountered in the shrub layer, but actual numbers
ranged from 8-35 species. In a similar study, Donselman (1973) also found 66
species in the shrub strata of 21 old-growth beech-maple forests in Indiana,
Ohio and Michigan. He determined a stand average of 25 species per stand
with a range from 15-32 species.

Stem density in the shrub layer varies greatly from stand to stand. Wind-
throw, tree mortality, ice storms and other disturbances create canopy open-
ings which trigger successional responses. Auclair and COllom (1971) found
as many as 95,000 stems/ha in disturbed sites and as few as 40, 100 stems/ha
in relatively undisturbed forests in southcentral Wisconsin. Competition from
the high densities of shrubs reduced seedling establishment of tree species.
Donselman (1973), in his study of the shrub layer of the beech-maple associa-
tion, found stem densities ranging from 5990 to 17,350 stems/ha with an
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average of 9502. In this study, tree reproduction accounted for most of the
species as well as the greatest stem density. Stem densities for the 43 study sites
fell wi thin the ranges of previous studies. Nearly 16,800 stems /ha (range
6300-30,100) were present in the shru b stratum (Table 2). This average density
value appears representative of the shrub stratum for most stands, although
locally higher or lower values may be obtained due to the chance location of
plots under open or closed canopy. For example, dense clones of root sprouts
may occur around the base of a beech tree or light from an opening in the
canopy may support a blackberry patch or dense growth of white ash sap-
lings. The use of "importance value" as an integrating expression which
averages the relative density and relative frequency helps to reduce the quan-
titative effect of stem clumping.

Increased species richness and/or stem density did not necessarily indicate
a large stand or a beuer substrate. Alternatively, these conditions denote a dis-
turbed situation with successional species present. Environmental diversity,
i.e., presence of microhabitats resulting from topographic variation, also
exerts a direct effect on species richness (MacArthur and Wilson, 1967).
Although the successional stage is probably a major factor, the level of local
disturbance in the stand appears most important. The lowest shru b density was
recorded in Site 42; a stand dominated by American beech and sugar maple. This
stand, in Grant Park, is an excellent example of an old-growth beech-maple
forest. Under the closed maple-beech canopy, few shrub species can reproduce
and survive. Stem density was low in all sub-canopy layers. Heavy park usage
and resultant compaction also contributed to the lack of seedling establishment.
The highest density was found at Site 26 (Table 2). This stand was also
dominated by sugar maple, but grazing by horses through the late 1960s
maintained the site in a disturbed state with an incomplete canopy. The site was
located on a xerophytic southwest facing slope. With the open canopy,
compacted soil and xeric conditions, the leading dominant in the shru b stratum
was choke cherry (Prunus virginiana). We recorded 21 ,000 stems of choke cherry
per hectare, over 3 times the average density for the species (Table 2) and 69% of
all stems in the stand (Table 26C).

Sugar maple and spicebush (Lindera benzoin) were the most important
species of the shrub layer in 21 old-growth beech-maple forests in Indiana, Ohio
and Michigan (Donselman, 1973). Wild gooseberry (Ribes missouriense) and
choke cherry were reported by Auclair and Cottam (1971) to be the most im-
portant species in the shrub layer of the southern-xeric forest of south-
central- Wisconsin. And, according to Chamberlin (1877), the round-leaved
dogwood (Comus rugosa) "was the most conspicuous shrub" of the original
southern-mesic forest. In this study, C. rugosa was not sampled in any of the
43 forests. The species was observed in the "edge flora" of a few stands of the
Milwaukee County Park system, presumably placed there as part of an orna-
mental planting. Choke cherry and sugar maple were the dominant species
of the shrub layer of the 43 woodlots in metropolitan Milwaukee. Choke
cherry was sampled in all stands. Sugar maple and white ash were absent in
only one stand. Choke cherry was dominant, or co-dominant in 95% of the
stands. Sugar maple was the second dominant species followed by white
ash. These three species accounted for 67% of all stems recorded. Dogberry
(Ribes cynosbati) shared dominance in 24% of the stands and the hybrid honey-
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suckle (Lonicet a bella) in 14%. These shrubs, and choke cherry, bear fruit
which is readily dispersed and preferred by birds. Curtis (1956) suggested that
species with widely dispersed seeds were achieving unusually high levels of
dominance in woodlots in central Wisconsin. Auclair and Cottam (1971) found
that bird-dispersed species of shrubs had a higher potential for dispersal than
mammal- and wind-dispersed types and were becoming.more abundant in Wis-
consin woodlots. In addition to long-range bird dispersal, they listed
delayed seed germination and flexibility in seedbed requirements as other
characteristics of opportunistic or colonizing plant species. Ideal conditions
for invasion included the conversion of forests to isolated woodlots, ample
light, and widespread disturbance.

Choke cherry was never observed to flower or set fruit in the interior of
any of our stands. Apparently choke cherry seeds are dispersed from outside
the woodlot to the inside. Thompson and Willson (1978) report avian Irugi-
vores, more typical of the forest interior, often forage in the forest edges
where fruits are available. Subsequent return of the birds to the interior
actively distributes propagules to the forest interior. The source may be no
more distant than the edge community where choke cherry is ubiquitous and
often observed with a heavy fruit set. The distribution of sweet cherry (Prunus
avium) in a mature oak-hickory forest in New Jersey was reported by Wales
(1972) to follow the same pattern. He found that the trees in gaps near the cen-
ter of the stand were not large enough to produce seed, and assumed bird-
dissemination of seed.

Urban woodlots in Delaware were found to contain a greater bird species
richness and more territorial males than did most sample areas from homogene-
ous or interior habitats (Lineham, J ones and Longcore, 1967). They also re-
ported that very dense bird populations with a large variety of species could
be expected in urban woodlots 8ha or larger in size if an adequate shrub,
understory, mature and dead standing trees, and wide vegetation edges
were present. Presumably the concentrated avian use of the scattered, isolated
woodlots and their edges is the cause of "immigration" of choke cherry pro-
pagules from the edge to the interior.

White ash achieved a high average importance value for the shrub stratum
just as it had in the canopy. Ash averaged almost 1400 stems/ha in the shrub
stratum and had more than twice the average density per hectare of black
cherry (Prunus serotina). While black cherry appears more successful in the
dry-mesic forests (Auclair and Cottam, 1971), my data indicate that ash is
more successful in the southern-mesic forest, although both act as opportunistic
successional species responding to disturbances in the canopy.

In Donselman's work, the importance of American beech in the shrub
layer resulted from its even distribution and high frequency in each stand
throughout tne region. Although vegetative reproduction was important,
the ability of beech to reproduce by seed also contributed to its importance.
In southeast Wisconsin, beech was found in the shrub layer in nearly 70%
of the stands, but contributed significantly in only 5% of the stands. Beech
saplings usually resulted from root sprouts. St imu lated by injury to the tree base
or roots, high densities of root sprouts may occur, but sprouts may also form
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where no injury is evident (Lutz, 1930; Rushmore, 1956). We found high
densities of beech in the understory and shru b strata in woodlots with a history
of grazing or cuuing, e.g., Sites 12 and 28. The dispersal potential for beech is
largely limited to the maximum lateral extent of their root system. Often several
dozen sprouts may occur in a ring around a parent tree. Isolated populations of
American beech in isolated woodlots run a finite risk of extinction. The ability
of beech to produce a large mast crop of viable seed appears greatly limited in
this region (Ward, 1956). Once beech is eliminated or lost from a stand,
extinction is irrevocable since recolonization is highly improbable. This
phenomena can be observed in Sites 15 and 12. Site 15 is totally devoid of beech
whereas Site 12 is co-cominated by beech and the stands are separated by only
Ikm. Successive aerial photographs over the past 40 years indicate no major
removal of trees. Beech has been unable to recolonize Site 15.

Only nine species in the shrub stratum were classified as exotics, i.e., not
native to eastern North America. Of the nine, only three occurred in more than
two stands. Bittersweet (Solanum dulcamara) and common buckthorn
(Rhamnus catharticus) were present in 42% and 30% of the stands respectively.
Bird-dispersal was suggested for both species as they produce multi-seeded
berries and drupes. Both species appeared most successful in disturbed sites
with wet-mesic conditions. Only the hybrid honeysuckle (Lonicera bella)
achieved wide distribution, occurring in 58% of the sites, often with locally
high densities. Honeysuckle qualifies as an opportunistic species, entering
the forest in an opening or edge, prospering and finally declining as
the canopy closes. Species reaching a stand will only be successful in coloniza-
tion if suitable habitat requirements are present for them to complete their
life cycles. No exotic shrubs or species not native to the southern-mesic
forest appeared able to survive under the closed forest canopy.

Species diversity (H') of the shru b stratum averaged 1.68 + 0.96 S.D. (Table 3).
This value is slightly lower than the H' value obtained for the canopy and
understory strata. Intuitively, one would expect this relationship, bearing
in mind the self-perpetrating qualities of the southern-mesic forest and the
shade tolerant species capable of surviving, growing and reproducing under
the closed canopy. In actual fact, shru b diversity was higher than canopy diver-
sity in one-half of the stands, but ranged from 0.12 to 2.51 (Table 3), pre-
sumably a function of disturbance.

Site H had the lowest shrub species diversity of all stands sampled. Species
richness was more than two standard deviations below the average with choke
cherry making up more than 98% of a greater than average stem density (Table
He). On the other hand, Site 3 had the greatest species diversity with slightly
greater Ihan aV('lagnpecies richness, bUI no single dorn inant species (Table 3C ).
In general. t h« shru h flora of t he stands ref lert ed t h e disturbance hist orv
with varying degrees of species richness attributable to the balance of ele-
ments of both pioneer and terminal communities. Stands with a high species
diversity in the shrub layer were characterized by mixed communities without
dominants or with only weakly dominant species, i.e., low relative densities
of choke cherry and/or sugar maple.
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Table 4. Constancy, density and importance values for all species occurring in the
shrub stratum of 43 forest islands. Values for the mean density per hectare are
based on the stands in which the species was present. Importance value was
the average of the sum of the relative values of density and frequency (Maxi-
mum = 100). Exotic species are indicated by (-).

Mean Mean
Density Importance

Species Constancy (ha.) Value

Prunus virginiana L. 100.0 6863 30.28

A cer saccharum Marsh. 97.7 3012 16.64

Frax inus americana L. 97.7 1391 10.18

Prunus serotina Ehrh. 90.7 615 6.35

R ibes cynosbati L. 74.4 1026 4.67

-Lonicera bella Zabel. 58.1 1273 4.19

Fagus grandifolia Ehrh. 69.8 472 3.47

Tilia americana L. 81.4 431 3.18

Ribes americanum Mill. 72. I 601 2.82

Ostrya virginiana (Mi ll.) K. Koch 65.1 197 1.51

Vitis rip aria Michx. 58.1 214 1.42·

Carya cordiform is (Wang.) K. Koch 62.8 127 1.30

Cornus stolonijera Michx. 25.6 1513 1.27

Viburnum lent ago L. 53.5 315 1.22

Ulmus rubra Muhl. 58.1 138 1.04

Cornus racemosa Lam. 372 384 .99

Populus grandidentata Michx. 2.3 300 .99

Hamamelis virginYlna L. 25.6 399 .76

Rubus occidentalis L. 44.2 173 .76

Viburnum opulus L. 20.9 708 .72

-Solanum dulcamara L. 41.9 244 .70

Zanthoxylum americanum Mill. 41.9 115 .70

Viburnum aceriiolium L. 23.3 406 .62

Crataegus succulenta Link. 32.6 106 .48

Viburnum raiinesou ianurn Schull. 20.9 347 .47

Cornus alternijolia L. r. 25.6 177 45

M enispermum canadense L. 25.6 359 .42

Dirca p alustris L. 233 136 .42

Sambucus canadensis L. 20.9 76 42

Fraxinus pennsylvanica Marsh. 93 167 .34

Quercus borealis M ichx. r. 32.6 70 .34

-R hamnus catharticus L. 30.2 69 .34

Crataegus purict at a J acq. 326 45 .29

A cer negun do L. 20.9 61 .22

Carpinus caroliniana Wall. 18.6 35 .17

Lonicet a prolijera (Kirchner) Rehder) 14.0 132 .16

Amelanchier sp. L. 16.3 55 .14

A cer rubrum L. 18.6 38 .14
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Table 4 cont inu ed

Mean Mean
Density Importance

Species Constancy (ha.) Value

Sambucus pubens Mir hx. 7.0 247 .12

Parlhenocissus quino ueiolia (L.) Planch. 14.0 55 .12

.Viburnum lantana L. 4.7 163 .11

Fraxinus nigra Marsh. 7.0 87 .11

Euonymus atropurpureus J acq. 4.7 293 .10

.R hamnus [t angu la L. 4.7 173 .08

U 1mus ~mericana L. 11.6 25 .07

Quercus macrocarpa M ichx. 4.7 80 .06

Smilax hispi da Muhl. 2.3 280 .05

Carya ovata (Mill.) K. Koch 4.7 95 .05

Juglans nigra L. 47 30 .04

Betula papyri/era Marsh. 23 100 .03

A cet saccharinum L. 2.3 120 .03

Juglans cinerea L. 2.3 63 .03

.Forsythia suspense (Thunb.) Vahl. 2.3 120 .02

Pt elea tri/olia L. 2.3 40 .02

Celtis occidentalis L. 4.7 44 .02

Rosa sp. L. 2.3 100 .02

Rhus radicans L. 4.7 20 .02

.Berberis thunbergii D.C. 2.3 150 .02

.Euonymus alatus (Thunb.) Sieg. 2.3 20 .01

Populus tremuloides Michx. 2.3 20 .01

Quercus alba L. 2.3 20 .01

T hu ia occidenlalis L. 2.3 25 .01

Rhus Iyphina L. 2.3 15 .01

Celaslrus scandens L. 23 72 .01

Rubus hispidus L. 2.3 15 .01

.Acer ginna/a Maxim. 2.3 40 .01

Total 16.627 100.

CONCLUSIONS

The species composilion and cornrnu n ity structure of the isolated wood-
lots is largely a function of disturbance, whether natural or human induced.
Heavy utilization of the urban forest maintains a continual state of disturbance
resulting in a high value for species richness. The increased species rich-
ness approaches the regional peak described by Loucks (1970) when a mix-
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tur e of intolerant and tolerant species co-exist. Further, the increased human
disturbance retards stand redevelopment toward a terminal equilibrium
(Suhrweir and Tramer, 1976). In rural areas, where the woodlots are under less
human pressure and disturbances are more random, the woodlots can re-
develop successionally resulLing in the eventual loss of intolerant species
and a lower overall species richness as the terminal community is reestablished.

In a related study (Levenson, 1976), I found the impact of disturbance to be
a function of woodlot size. Very small woodlots, approximately 2 ha (Sa) or
less in size, functioned essentially as edge communities. Larger woodlots were
more capable of sustaining random perturbations. The threshold size neces-
sary for a southern-mesic woodlot to sustain random disturbance appears LO
be approximately 4 ha (IDa). A major management priority for the preserva-
tion of the southern-mesic forest community is the protection of the larger
( > 4ha), less disturbed woodlots. Only the larger stands have the potent ial to
provide the once-regional southern-mesic environment. These larger stands
may function as refugia for the rarer species requiring the southern-mesic
habitat.

Retention of the smaller islands and fencerows is also desirable as these
areas harbour a diverse mix of exotic, pioneer and terminal plant community
components. In agreement with Forman, Galli and Leek (1976), the smaller
areas function as "stepping stories" from which species can be reintroduced
when local community equilibrium fluctuates (Sullivan and Shaffer, 1975).
Using local ecotypes of upland trees and shrubs as street and yard plantings
in the urban system could help LO reduce inter-stand distance by providing seed
sources. In rural areas, the retention of fencerows and other environmental
corridors could provide the much-needed "stepping stones" for dispersal.

Top priority should be given research programs and management strate-
gies for American beech (Fagus grandifolia). Once eliminated from a stand,
natural re-establishment is not possible. The small population of beech in some
of the Milwaukee County Parks (Sites 30,33 and 41) are presently in danger
of extinction.

White ash is a vigorous, opportunistic cornpet itor in the remnant forest
stands of metropolitan Milwaukee. Responding LO disturbance, it appears to
be replacing the elms (U lmus sp.) and may be considered a major component
of all structural strata of the southern-mesic forest.

As reported earlier in New York (Peterson and McKenny, 1968) and in
New England (Dowden, 1975), the European orchid, helleborine (Epipactis
latifolia) appears LO have become a successful, tolerant colonizer of the
southern-mesic forest. No other exotic species were observed under the closed
canopy.

Sugar maple seedling densities were often lower in the urban and heavily
disturbed sites while white ash reached somewhat higher densities. Locally
heavy rabbit browsing and unsuitable seedbed conditions for sugar maple have
been suggested as responsible for its low numbers. Further investigation of this
relationship is necessary as it has a direct bearing on the successional dynamics
and future composition of the urban forest.
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APPENDIX

Detailed descriptions of each site are provided in this section. Site location,
land-use history, soils information and vegetation summaries are included
for each forest remnant. The groundlayer vegetation of most sites was
examined in detail by Hoehne (1977). Detailed studies for Site 01 were con-
ducted for the canopy stratum by Dunnum (l972a) and the groundlayer by
Powers (1977).

Pages and tables have been numbered to correspond to the numerical
designation of each stand. For uniformity and to enhance ease of reference,
each table has an alphabetical suffix:

A Species composition and attributes of the canopy stratum.

B Size-class distribution of the canopy species.

C Species composition and attributes of the shrub stratum.

D Species composition and attributes of the groundlayer.

Cedar-Sauk Forest

Site 01
Size: 39.96ha
Ozaukee County

New burg Quadrangle
SE'4, Sec 30, TllN, R2lE
University of Wisconsin-Milwaukee

The University of Wisconsin-Milwaukee field station is located in an area
of kettle and kame topography disjunct from the major kettle moraine region
to the northwest. Kettle and Kame ropogr aphy, varying from I to Skm in
width lies in a long crescent from southwest of West Bend, eastward along
the north side of Cedar Creek and then northward along the west edge of the
Cedarburg Bog towards Newburg (Matthiae, pers. comm.). The area is
characterized by low, gravelly hills forested with southern-mesic forest, and by
kettle holes or depressions occupied by bog or swamp forests.

The Cedar-Sauk forest is located on typical, complex kettle and kame
topography. Low, gravelly hills with a maximum relief of 15m dip into kettle
depressions on 35 percent slopes. The forest developed on the Hoccheim-
Sisson-Casco soil complex (Typic Argiudoll and Typic Hapludalfs). General-
ly, the Hochheim soil makes up about 40% of the complex. The degree of
slope determines the proportion of the other soils. Sisson fine sandy loam is
predominant on the steeper (20-35 percent) slopes. Runoff is medium to
rapid presenting a moderate to severe erosion hazard. The soils occupy no
specific position on the landscape, but are closely intermixed on the slopes.
The lower soil layers are usually stratified, but at different angles. Water
usually follows a particular stratum downhill until it seeps or forms a wet spot
on the surface (USDA, 1970).

The land-use history of this forest island was obtained from Dunnum
(l972a) and Mat thi ae (pers. comm.). The northern l6ha of the upland forest
had received the heaviest disturbance. That part of the island was part of a
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small farm and was selectively logged for timber and firewood over many
years. The last CUlling for cull trees and firewood occurred during the winter
of 1963-64 (Matthiae, pers. comm.), prior to acquisition by the Field Station
in 1964. Numerous logging trails were still evident. The southern half of the
island received little disturbance. The extreme southeastern 4ha of the south-
ern l2ha was heavily logged with subsequent grazing which ended in the late
1930s (Matthiae, pers. comm.). Since then, little disturbance has occurred.
In 1964, several large basswood (Tilia americana) were removed, but because
of their poor quality, were sold for firewood.

The vegetation of the Cedar-Sauk forest was not sampled in this study.
Dunnum (1972a) had sampled the entire island for canopy, understory, shrub
and groundlayer vegetation. The entire stand was surveyed using a grid with
north-south and east-west lines at 50m intervals. Square units, 0.25ha, were
formed with a sample point located at each corner. Nested circular plots
were sampled at each point. Trees and saplings were recorded in 100m2 plots,
shrubs in 10m2 plots and groundlayer in I m2 plots.

The upland forest was dominated by sugar maple (A cer saccharum) which
comprised 41% of stems and 44% of the basal area (Table OIA). White ash
(Fraxinus americana), American beech (Fagus grandifalia) and basswood
shared sub-dominance together accounting for 30% of the density and 39% of
the basal area. Ironwood (Ostrya virginiana) had the second highest import-
ance value as a result of high density of small stems.

The upland forest was not uniform in structure because of multiple owner-
ship and different management strategies. Dunnum (1972b) found the
northern portion had a higher stem density per acre and lower basal area per
acre than the southern section. Table OIA combines the two areas, resulting
in the somewhat higher than average stem density, but significantly lower
than average basal area (Table 2). The sapling, shrub and groundlayer
strata were described in detail in Dunnum (1972a, 1972b).



Table OIA. Stand attributes [or the Cedar-Sank Forest (Site 01). revised [rom Dunnum (1972a). Sample size: 64 plots (100m' circles) Sample date:

Summer. 1971.

Density Basal Area Relative Relative Relative Importance

Species (ha.) Frequency (m'/ha.) Density Frequency Dominance Value

Acer saccharum 215 N/A 1069 40.98 36.88 44.00 40.62

Ostrya virginiana 96 1.53 18.31 14.38 6.29 12.99

Fraxinus americana 46 3.38 8.74 13.13 13.93 11.93

Fagus grandi/alia 59 2.97 11.20 11.25 12.22 11.55

Tilia americana 52 3.03 9.84 7.50 12.48 994

Carya ovata 36 1.54 6.83 7.50 6.33 6.88

Ulmus rubra 9 .40 1.64 3.75 1.64 2.34

Quercus borealis 4 .35 .82 1.88 1.41 1.37

Acer rubrum 3 .17 .55 1.25 .72 .84

Ulmus americana I .08 .27 .62 .33 .40

Betula papyri/era I .07 .27 .62 .29 .39

Prunus serotina I .06 .27 .62 .25 .38

Populus tremuloides I .03 .27 .62 .10 .33

524. 24.301> 99.99 100.00 99.99 99.96

a = 212 trees/acre
b 105.90 ft'/acre
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Table Ole. Shrub composition for the Cedar-Sauk Forest. Sampled: Summer, 1971.

Table revised from Dunnum (I 972a).

Density Relative Relative Importance

Species (ha.) Density Frequency Value

Acer saccharum 6513 35.11 24.37 29.74

Prunus virginiana 4453 24.00 7.56 15.78

Fraxinus americana 1848 9.95 13.86 11.90

Ribes cvnosbati 1188 6.40 6.30 6.35

Fagus grandijolia 659 3.55 7.14 5.34

Oslrya virginiana 615 3.32 6.72 5.02

Carya rordiiorrnis 301 1.77 6.72 4.24

Ulmus rubro 405 2.16 4.62 3.39

Prunus serolina 272 1.47 4.62 3.04

Zanthoxylum americanum 158 3.70 1.68 2.69

Sambucus pubens 442 2.39 2.10 2.24

Vilis riparia 301 1.62 2.52 2.07

Carya ovala 170 .92 2.52 1.72

Tilia americana 101 .54 2.52 1.53

Quercus borealis 101 .54 2.10 1.32

Corn us racemosa 329 1.62 .84 1.23

Viburnum lent ago 57 .31 1.26 .78

Celastrus scan dens 72 .32 .84 .61

Ulmus americana 42 .23 .84 .53

Rhus lyphina 15 .08 .42 .25

Rubus hispidus 15 .08 .42 .25

TOTAL 18,057 100.14 9997 100.02

Table OlD. Species composition, frequency and relative frequency in the groundlayer

of Cedar-Sauk Forest (from Dunnum, I972a).

Species Freq. %F Species Freq. %F

Acer saccharum 50.75 12.82 Parthenocissus uitacea 7.25 1.83

Fagusgrandiioiia 10.15 2.56 Amphicarpa bracteata 5.80 1.46

Fraxinus american a 43.50 10.99 Osmorhiza clayloni 56.55 14.28

Tilia americana 5.80 1.46 H ep atica acutiloba 18.85 4.76

Oslrya virginiana 23.20 5.86 H ep atica americana 17.40 4.39

Quercus borealis 2.90 0.73 Galium lanceolala 2.90 0.73

Carya ovala 2.90 0.73 Galium concinnum 7.25 1.83

Ulmus rubra 30.45 7.69 Galium triilorum 2.90 0.73
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Tubl« 010 (1)111 inur-d

Species Freq. %F Species Freq. %F

Ulmus americana 5.80 1.46 Viola pubescens 17.40 4.39

Prunus serotina 4.35 110 A ctea alba 1.45 0.37

Carya cordi/ormis 580 1.46 Sanicula gregaria 20.30 5.13

Prunus virginiana 5.80 1.46 Smilax herb acea 1.45 0.37

Vit is ripar ia 2.90 0.73 Phryma leptostachv a 1.45 0.37

Viburnum lent ago 1.45 0.37 Geranium maculatum 1.45 0.37

Ribes cvnosbnu 1.45 0.37 Aster macrophyllus 5.80 1.46

Cornus racemosa 1.45 0.37 Carex lax iilora 580 1.46

Celastrus scan dens 145 0.37 Epiiagus virginiana 2.90 0.73

R hus r~dicans 1.45 037 ~1isr . Cras, •.' & S•.c1g("s 24.24 6.23

Aralia nu dicaulis 7.25 1.83

Mud Lake Island

Site 02
Size: 0.65ha
Ozaukee County

Newburg Quadrangle
SW\1, SE\1, SW\1, See 29, TI IN, R21E
University of Wisconsin-Milwaukee

The Mud Lake forest island was located on a small upland in the west-
central portion of the Cedarburg Bog. The upland was created by crevasse
filling or "pit filling" in the large Cedarburg Bog ice block (Mauhiae, pers.
comm.); a process not unlike that of kame formation. A crevasse or an eroded
depression on the surface of the ice block filled with unsorted, glacial debris.
When the block melted, the Cedarburg Bog basin was created with the pocket
of debris left as an upland island. The forest developed on Casco loam soil
(Typic Hapludalf). The soil is considered well drained and is typically formed
in calcareous sand and gravel outwash (USDA, 1970). The island is surrounded
by a narrow terrace su pporting low land hardwoods, and beyond by the northern
swamp conifer forest of the bog.

The early land-use history of the island is unknown. The original forest on
the island was clear-cut about 45 years ago (Mauhiae, pers. comm.). Examina-
tion of the 1937 ASCS air photos indicated a brushy appearance with a few
large trees around the periphery. The trees ringing the island were swamp hard-
wood species which probably became established during the period when the
water level in the bog was reduced in an effort to drain the bog during the early
J 900s (Farley and Salamun, J 973).

The island was sampled using twelve 10 x 12.5m plots. Young growth of
black cherry (Prunus serot in a} and sugar maple (Acer saccharum) were co-
dominant and together accounted for 57% of the stems and 53% of the basal area
(Table 02 A). A few American beech (Fagus grandi/alia) were located outside
the island edge trees on the island's terrace. That the present vegetation of the
island was a result of recent successional processes can best be seen in the size
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class distributions (Table 2 B). No individual tree on the upland exceeded 40cm
(15.7in) dbh, with few exceeding 30cm (11.8in). Big-toothed aspen (Populus
grandidentata) was represented by only a few relatively large individuals and
that population appeared lO be declining. Black cherry reproduction in the
smaller size classes (2.5-10.1 cm dbh) had dropped off significantly, while sugar
maple comprised 70% of the stems. The structure was also typical of a young
stand. Stem density was significantly higher, nearly three standard deviations,
than the average but the basal area per hectare was somewhat lower than the
average for 43 forest islands (Table 2). Species diversity (H') was near the average
for the 43 islands sampled (Table 3).

Choke cherry (Prunus uirginiana) totally dominated the shrub layer com-
prising 87% of the stems (Table 02 C). The only other species to occur in over
half of the plots was sugar maple which accounted for only 4% of the stems re-
corded. Stem density per hectare was slightly below average, but species rich-
ness was significantly below the average for the 43 islands (Table 2). Species
diversity (H') for the shru b layer was the lowest of all islands sampled, reflecting
a combination of low species richness and low species equ itability (]'); 87%
of the stems were choke cherry.

The groundlayer was not sampled for the summer flora. No rare or en-
dangered species were observed.



Table 02A. Stand attributes for Mud Lake Island (Site 02)
Sample size: 12 plots (10 x 12.5m) Sample Date: September 26, 1975

Density Basal Area Relative Relative Relative Importance

Species (ha.) Frequency (m2/ha.) Density Frequency Dominance Value

Prunus serotin a 306 92 799 36.22 22.92 30.31 29.82

A cer saccharum 180 83 6.00 21.26 20.83 22.75 21.61

Frax inus americana 147 75 3.42 17.32 18.75 12.97 16.35

Tilia americana 73 50 3.53 8.66 12.50 13.37 11.51

Querctls borealis 40 25 2.63 4.72 6.25 9.97 6.98

Populus grandidenlala 47 17 1.61 5.51 4.17 6.10 5.26

Oslrya virginiana 27 25 .32 315 6.25 1.22 3.54

Betula papYri/era 13 17 .24 1.57 417 .91 2.22

Carya cordiformis 7 8 .54 .79 2.08 2.06 1.64

Ulmus americana 7 8 .09 .79 2.08 .33 1.07

TOTAL 847. 26.37h 99.99 100.00 99.99 100.07

a = 343 treeslacre
b = 114.95 ft'/acre
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Table 02 B. Size class dist ri but iou [or Mud Lake Island

Sample size: 0.15ha.

~
p

SIZE CLASS (centimeters) ~:»c~
Species 2.5- .')- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- M

M
5.0 10 15 20 2.') 30 35 40 45 50 55 60 65 70 75 85 95 105 Total -0

C
t:>:lr-

Tilia amnicana I 6 2 2 2 2 2 I 18 n
Qunctls borealis I 2 2 I 6 z

C
A cer sacchawm 50 36 II 3 6 6 I 113 en

M
C arya cordiform is I I C

~
Frnx in us nnlericollfl 2 5 8 10 3 I 29 o

0Pru n us serot ina 3 14 18 12 2 49 Z...,
Populus tremu loides 2 5 7 c:
Bet ul a papyrifera I I 2

t:>:l

~
Ulmus americana I I 0
PnU1US uirgin mn a 6 7 13

r-
0

Oslrya virginiana I 5 4 M
0r-

Total 60 62 42 36 28 13 6 2
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Table 02C. Shrub Composition for Mud Lake Island I Sampled 9/26/75

Dr-ns itv Rr-Iat ive Relarivr Imp or+aru e

Spt·( it·~ Pn ha. Frequcnrv Dr-nvit v Frequenrv Yalu e

Prunus virginiana 12865. 91.67 8655 23.91 55.23

A cer saC( harum 567. 83.33 3.81 21. 74 12.78

Prunus set ot ina 267. 41.67 179 10.87 6.33

Fraxinus americana 200 41.67 1.35 10.87 6.11

Populus grandidentata 300 2500 2.02 6.52 4.27

Carya cordiform is 167 2500 1.12 6.52 3.82

Ribes cynosbatl 100. 25.00 67 6.52 3.60

Viburnum acerifolium 133. 8.33 .90 217 1.54

Betula papenfera 100 8.33 .67 2.17 1.42

Quercus borealis 67 8.33 .45 217 I.31

Ostrya virginiana 33. 8.33 .22 2.17 1.20

Tilia american a 33. 8.33 .22 2.17 1.20

Lonicet a ptoliiet a 33 8.33 .22 2.17 1.20

Total 14865 100.00 100.00 10000

Feehters Woods

Site 03
Size: 2.23ha
Washington County

New burg Quadrangle
Sy,. NE'4. NE~. See 36. TIIN. R20E
Private Ownership

Fechters Woods was located near the crest of a kame with a gentle south-
west and west slope. but an abrupt east-southeast face. The forest was de-
veloped on the well-drained Hochheim loam soil (Typic Argiudoll). This
soil is usually located on upland slopes and formed in calcareous. loamy glacial
till. The island was bounded on the west. nort h and east by various agri-
cultural land uses. The south boundary was an orchard.

The land-use history of the island was obtained from Andrew Fechter.
The island has been owned by the Fechter family for several generations. He
reponed that the woods had never been grazed. The island was last logged for
choice. construction grade timber in 1949. Prior to that. light selective cutting
occurred as timber was required through the years. During the spring of either
1932 or 1933. a tornado passed near the woods dropping a large water tank in
the southwest corner of the woods. The area of damage was evident on the
1937 ASCS air photos and can still be seen today in the form of a dense growth
of small ironwood sappl ings (Ostrya virginiana).

The canopy and understory strata were sampled using twenty lOx 12.5m
plots. Red oak (Quercus borealis) and sugar maple( A eer saccharum) were co-
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dominant in the canopy layer. accounting for 55% of the stems and 60% of
the basal area (Table 03A). Although sugar maple comprised a third of the
stems. red oak represented 39% of the basal area. American beech (Fagus
grandifolia) was su b-dom inant. accounting for 21% of the stems and restricted
lO the size classes less than 35cm (13.7 in) dbh (Ta ble 03 B). In addit ion. beech
was confined almost entirely to the east edge and the steeply sloping south-
east corner. The size class distribution of the canopy species reflected the
long history of selective cutting with no individuals greater than 60cm (23.6in)
dbh and relatively few sterns larger than 40cm (15. 7in) dbh. The under-
story stratum (sterns 2.5-10cm dbh) was dominated by sugar maple which
accounted for 53% of the stems and occurred evenly throughout the island.
Ironwood, with a patchy distribution, corur ibuted another 30% of the stem
density. Species richness was somewhat below the average in the canopy
strata. Stem density and basal area per hectare were greater than the average
for the 43 islands (Table 2), reflecting management through selective cutting.
Species diversity (H') was slightly lower than average due to the reduced species
richness.

No single species dominated the shrub layer of the island (Table 03 C).
Choke cherry (Prunus uirgin iano.) had the greatest stem density, but only ac-
counted for 17% of the total. Species richness was somewhat greater than
average, but nearly all species were typical components of the southern
mesic forest. Only prickly-ash(Zanthoxylum americanum), an indicator of dis-
turbance, and forsythia (Forsythia suspenso), an escaped exotic, were atypical
members of the community. Surprisingly, the stem density per hectare was
significantly below the average. Species diversity (H') was the second highest
of the 43 islands sampled and was auributed to the relatively high equita-
bility (j') component (Table 3).

Likewise, no single species dominated the groundlayer (Table 03 D). False
Solomon's-seal (Srnilacin a racemosa} was the most numerous species but
accounted for only 14% of the stems. Sugar maple was more evenly distributed
and accounted for 11% of the importance value. Most species were typical of
the southern-mesic ground flora, although a few were more typical of dis-
turbed locations. The presence of wild sarsaparilla (Aralia nudicaulis)
exemplifies the northern affinities of stands in the tension zone. Species diver-
sity (H') was the highest of the 31 groundlayers sampled (Table 3). The high
diversity was a function of the relatively high species richness coupled with a
high equ it abil itv (J') component. No rare or endangered species were en-
countered.



"(""bit' O'l A. St and .ut ribures for Fechter's Woods (Site 03)
Samp h: s iz«: 20 plots (lOx 12.51ll) Sample Date: September 26, 1975
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Basal Area
(m2/ha.)

Relative
Density

Relative
Frequency

Relative
Dominance

Importance
ValueFrequency

(2"1'1"CIS borealis
,·Ic(,I" sn( rh aru in

Fn.I.!.'lls ,l!"rnndlfo/in
T,//(/ (1111('1"1((11/0

Frnxtnu» unlt'flUII/(/

(J.,frya l'I1,1.!:"110l/fl

,., (('r ru lnu n

,·1mrlam /11('" l(u'I'IS

112

172
lOll

61
2H
2"
-I

70 12.71 21.71 25.00 38.80 28 ..~0

80 6.92 33.33 28.57 21.1 I 27.67

50 4.66 20.93 17.86 H.21 1767

35 5.08 12.40 12.50 1')51 13.4 7

20 2.88 5.i3 7.11 8.79 712

15 .33 4.6r) ,d6 1.01 3.67
r, .13 78 1.79 ..11 99

5 .05 .78 1.79 .Ili .91

32.761. 100.01 100.01 100.00 10000Totals ,-,I (i.,

" = :!O'l tl(,[', ;I, n'
iJ = 1·1:!.77 It' ;1< n:

r-
t>1

"t>1<:
C/)

a<:
[J)

'"C
Mo
M
[J)

ooz
'"C
<,

ooa::
[J)

~
::0
cq
c::
::0
M
I
[J)

M
~
Viooz
~z

'"-.J



..,.
T,d,ic (n R. Sil<' ,I"" disu ihur ion I," F(',hl('1" \Yoods

(¥J

S;lJllpic silt': O.~:)h;1.

SIZE CLASS (cenri meters)
~
l'
:E
;>
C

Species 2.:1- :)- 10- 1',- 20- 2:,- 'w- ~:)- 40- .1',- :,0- SS- GO- fiS- 70- 7:,- W,- 9'>- ~
I'Tl

,,0 10 I', 20 2:1 so '1:, 40 .1', ~O ,>" GO ()!J 70 7:, R" q:) 10:, TOlal I'Tl

'"C
0'r-

T,llf11111lt'r1tBlI(l
., :1 I :1 ~ I I 2 I I 211 o

(211(')" 11.\ l)(lI/'n/,s I 2 , ., R I e ~ 2H ~
C

.-If cr .\fIn h aru m l}l) Iii II 10 II 7 'I I I :,H V>
I'Tl

Fvnxinus fl1fl('ric{lna 10 I 3 2 I 17 Cz
Fogus gralldlln/In R I 2 l} 9 2 r; :11; o
Ost rvo i'trg)ntnnn ',9 7 :, I 7'2

0
Z>-l

..J(('r r!lllT/un I I ;z::

,jmrlan ch irr lam-is I I 5:i

Pru nus s('rnlinn <) 2
~

II 0

l '/111".1 rubra I I
r-
0

Carva ('endiIOll/IiS I I I'Tl

0r"'

TOlals 187 30 23 21 26 17 13 14 3 8 3



LEVENSON: SPECIES COMP./COM. STRUCTURE-S.E. WISCONSIN 49

Table 03 C. Shrub composition [or Fechters Woods sampled 9/26/75

Density Relative Relative Importance

Species Per ha. Fr equcncv Density Erequcnrv Value

Prunus virginian a 1840. 60.00 16.88 9.02 12.95

A cet saccharum 1340 85.00 12.29 1278 12.54

Ostrya virginillna 1440. 75.00 13.21 11.28 1224

Fraxinus americana 1000 60.00 9.17 9.02 9.10

Fagus grandifolia 1300 40.00 11.93 6.02 8.97

Ribes cynosbati 840 60.00 7.71 9.02 8.36

Carya cordiformis 440. 65.00 4.04 9.77 6.91

Viburnum acerifolium 880. 3500 8.07 5.26 6.67

Corn us racemosa 420. 30.00 3.85 4.51 4.18

Zanthoxylum americanum 160. 30.00 1.47 4.51 2.99

Dirca palustris 220 20.00 202 3.01 2.51

Prunus serotina 220. 15.00 2.02 2.26 2.14

Smilax hispida 280 10.00 2.57 1.50 2.04

Ulmus rubra 100 15.00 .92 2.26 1.59

Quercus borealis 60. 10.00 .55 1.50 1.03

Vit is riparia 60. 10.00 .55 1.50 1.03

R ibes americanum 60 1000 .55 1.50 1.03

Tilia american a 40. 10.00 .37 1.50 .94

Hammemelis virginiana 40. 10.00 .37 1.50 .94

Forsythia suspense 120. 5.00 1.10 .75 .93

Viburnum rafinesquianum 20. 5.00 .18 .75 .47

Lonicera prolifera 20 5.00 .18 .75 .47

Total 10900. 100.00 100.00 100.00

Table 03 D. Groundlayer for Fer ht ers Woods sampled 9/26.75.

Density Relative Relative Importance

Species Per ha. Fn-'qut'Il("Y Densirv Frequency Value

A cet saccharum 11000 ~5.0() 1026 12.73 11.49

Prunus virginiana 9500 ~O.()O R.86 10.91 9.R8

Fraxinus ameTlcana 1';:;00 3000 606 10.91 8.48

Smilacina racemosa 15000. 7..'>0 13.99 27~ R36

Hepatica aculilobo 62.'>0 2000 .'i.R3 727 6.S.')

Carex blanda 10000 2.50 9.32 .91 5.12

Quercus borealis 'WOO 20.00 2.80 7.27 5.03

Caulophyllum lha//{Iroid('s 67',0 ',.00 6.29 1.82 406

Cat ex albursina ~.')OO 2 ..')0 4.20 .91 2.55
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Table O~ D conlinut'd

Drnsily Re lat ive Relative Importance

Spl,(it· .... Prr ha. Fr equeruv Densitv Frequency Value

OXlliis sp. 2250. 7.50 2.10 2.73 2.41

A ll iu m tv irorrurn 2000 7..'>0 1.80 2.73 2.30

TiJia n7nf'r/f'arw 1000 10.00 .93 3.64 2.28
Llftllf'([ q u adr isulrat a 2:;00 5.00 2.33 1.82 2.07

t t aliu m sf'. 2:;00 :;.00 2.33 1.82 2.07
Pot cnt il!« simplex ~250. 2.50 3.03 .91 I. 97

" iol a 1>" brstens 12:;0. 7..')0 1.17 2.73 1.95

,. UII([ rrio carp a 3000. 2.50 ~.80 .91 1.85

l l vstt ix p atu la 1000. no .93 2.7~ 1.83

(;('T(J"iU7lI rnacu/alunl 1500. 5.00 1.40 1.82 1.61

Potio/,II),111I1II prl/n/1I111 1:;00. 5.00 1.40 1.82 1.61

/'()/-v,t.:'()1/atum pu hrscens 1500. 5.00 1.40 1.82 1.61

Prrnant hrs alt rssima 1000. :;.00 .93 1.82 1.38

FIJlI(lglLS l'ir./!:illinlln 17:;0. 2.:;0 1.63 .91 1.27

,~s/"r rur diinl iu» 750 .'>.00 .70 1.82 1.26

(;IIY'\,II rordiiormis 750. .'>.00 .70 1.82 1.26

l'ihurl/uln (It rriioliu m 7.')0 :;.00 .70 1.82 1.26

j)UH(,(JYf'fl iillosn 1000 no .93 91 .92
HIllis radiruns 1000. 2.50 .93 .91 .92
Aralia nu duaul is 750. 2.r)o 70 .91 .80
(Lsmorht:a rlavt on t 7:;0 2.:,0 70 91 .80

H ""'.I' rvnoslrat i 7',0. 2.')0 70 .91 .80
Arnphit urp» lnactrn :,00. 2.:)0 .47 .91 .69
( rst rva 1'ir,l!ill lalla :,00 2.',0 i7 .91 .69
(;('lUJ/ i anadrnsr 2',0. 2.',0 2~ .91 ..'>7
Pnrt hrn orissu» qu inq urlol io ~:}(). 2:,0 23 .91 .57
I'IIn'II/(/ lrpt osuuhvo 2',0. 2.',0 .2~ 91 ..17
.\("01111111 du lia m aro 2',0. 2.',0 .23 .91 ..'>7

" ib ur nu m If'nla,L!.() 2',0 2.',0 .23 91 .57

TOlal 1072',0. J 00.00 100.00 100.00
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Kurtz Woods

Site 04
Size: 14.53ha
Qzaukee County

Cedarburg Quadrangle
SW~, NE%, See I, TION, R21E
Private Ownership

Kurtz Woods is located on a southward extension of Cary-age recessional
moraine. The upland was characterized by a few small depressions and the
presence of glacial erratics. A nonhwest-southeast trending ridge traversed
the eastern third of the island with associated shallow ravines on either side.
This rolling topography is typical of recessional moraines in this region with
relief generally less than 10m. The forest was developed on the Hochheim-
Sisson-Casco soil complex (Typic Argiudoll and Typic H apludalfs). Generally,
the Hochheim soil makes up about 40% of the complex. The degree of slope
determines the proportion of the other soils. The Sisson fine sandy loam is
predominant on the steeper (20-35 percent) slopes. Runoff is medium to rapid
presenting a moderate to severe erosion hazard. The soils occupy no specific
position on the landscape, but are closely intermixed on the slopes. The
lower soil layers are usually stratified, but at different angles. Water usually
follows a particular stratum downhill until it seeps or forms a wet spot on the
surface (USDA, 1970).

The northwest, north, northeast. and south edges were bounded by agri-
cultural uses. The southeast edge was bounded by successional and lowland
forest. The southern third of the west edge was actively quarried for gravel.

Much of the land-use history of the island was obtained from the owner
(Kurtz, pers. comm.). Most of the disturbance in the forest occurred about 50
years ago when a swath, approximately 50m wide along the length of the east
edge, was logged for timber and firewood. The same section was grazed some
30-40 years ago. Examination of the 1937 ASCS air photos corroborated the
cutting history. The remainder of the stand had a fully-closed, mature canopy
and according to Mr. Kurtz received little or no disturbance.

The canopy and understory strata were sampled using thirty lOx 12.5m
plots. Sugar maple( A cer saccharum) and American beech (F agus grandifolia)
dominated the canopy layer combining to contribute 91%of the stems and 85%
of the basal area (Table 04 A). Only four other species were sampled in the
canopy layer, but red oak (Quercus borealis) and a single bitternut hickory
(Carya cordiformis) were observed near the south end of the island. Examina-
tion of the size class distri but ion of the canopy trees indicates sugar maple
and beech present in all classes up to 55cm (21.6in) dhh (Table 04 B). They
reached their greatest densities between 25-40cm (9.9-1.'i. 7in) dbh. A few large
beech and sugar maple reached 68cm and 81cm respectively. White ash(Fraxi-
nus americana) and basswood (T'ilia amerzcana) were present in the medium
size classes (35-60cm dbh), but were not effectively reproducing or present in
the larger classes (Table 04 C). Elms (Ulmus sp.) were conspicuously ab-
sent. The understory was totally dominated hy sugar maple, that species
comprised 94% of t he stems recorded. Ironwood tOstrva virginiana) was
noticeably absent as a major understory compont'nt. As e-xpected for a tine old-
growth beech-maple forest. stem density was somewhat be-low the average while
basal area per hectare was greater than the average of the 43 forest islands



52 MILWAUKEE PUBLIC MUSEUM CONTRIB. BIOL. GEOL.

(Table 2). Species richness and species diversity (H') were significantly less
than average (Table 3).

Sugar maple clearly dominated the shrub layer accounting for nearly 50%
of the stems recorded (Table 04 C). Beech was su b-dominant, but occurred in
67% of the plots while accounting for only 18%of the stems. Although dominant
in most of the stands in the region, choke cherry (Prunus virginiana) made a
smaller contribution to the shrub strata of this old-growth forest. Unlike the
canopy layer, the shrub strata had a near-average species richness and stem
density (Table 2). However, species diversity (H') was below average. Nearly
50% of the stems were sugar maple, which created a low equitability (]') com-
ponent (Table 3).

The groundlayer was not sampled for the summer flora. However, an
unusually rich and diverse ground flora was observed. The rare and endangered
golden-seal (Hydrastis canadensis) was observed in several widely separated
clones. Both species of ginseng (Panax quinquefolium and P. trifolium)
were also observed. A relatively dense clone of the vegetative form of an
unidentified orchid was seen in one of the kettle-like depressions.



Table 04 A. Stand attributes for Kurtz Woods (Site 04)
Sample size: 30 plots (10 x 12.:'m) Sample Date: October 10, 197:'
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Table 04 B. Siz« class distrihution lor Kurtz Woods 3:
Sample size: O.~Rha. =

~
>e;.::
M
M

SIZE CLASS (centimeters) '"e
t:I:Ir-

Species 2.5- 5- 10- 15- 20- 2:;- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- n
3:5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total een
Mc3:

Acrr saccharum 64 38 17 6 6 II 6 12 4 4 I I I 171 o
Fraxinu5 anurirana I I I 3 0
Tilia americal1a I 3 I I 6 Z...,
Fagus grandijolia 3 2 6 10 8 10 13 12 4 I 2 71 :;<l

Prurius serot inn 2 2 4 6l
Ostry a virgil1ial1a I I 2 ~

0r
0

Totals 67 41 24 16 16 23 19 25 12 6 4 2 I I M
0r
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Table 04 C. Shrub rompos iricn far Kurtz Woods sampled 10/10/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

A reJ" saccharum 6092 90.00 4946 27.00 3823

Fagus grandifolia 2253. 66.67 18.29 20.00 19.15

Prunus lIirginiana 16.00 3333 12.99 10.00 11.49

Ribes rynosbali 12.93 40.00 10.50 12.00 11.25

Fraxinus amerirana 627 2667 5.09 8.00 6.54

Sambucus ranadensis 187 3000 1.52 9.00 5.26

Prunus set ot ina 93 6.67 .76 2.00 1.38

Oslrya l'irginiana 40. 6.67 .32 2.00 1.16

Ulmus amerirana 27. 6.67 .22 2.00 I. I I

Cralaegus punclala 13. 3.33 II 1.00 .55

Dirca polustt is 13 3.33 .11 1.00 .55

Quercus borealis 13. 3.33 .1 I 1.00 .55

Comus alternifolia 13. 3.33 .1 I 1.00 ..'>5

Arer rubrum 13. B3 .1 I 100 ..15

Viburnum arrriloliurn 13. 3.33 .1 I 1.00 .5~

Tilia amerirana 13 B3 .1 I 1.00 .55

Ribes americanum 13. 3.33 .1 I 100 .'i5

Total 12317 100.00 100.00 100.00

Marlins Woods

Site 05
Size: 2.06ha
Ozaukee County

Five Corners Quadrangle
SW',4, SE',4, NW'4, See 6, TION, R21E
Private Ownership

Martins Woods was located on a small hill overlain by Cary-age ground
moraine. The hill is underlain by Niagara dolomite very close to the surface.
Topographic relief within the stand was approximately 3m with the land
sloping gently in all directions from the center. The forest developed on Hoch-
heim loam (Typic Argiudoll). The soil is considered well drained and forms
from calcareous, loamy glacial till on upland slopes (USDA, 1970). The island
was bounded on the east by rural residences and mowed grass. The remaining
edges were bounded by agricultural land.

The land-use history of the island is largely unknown. The remnants of a
lime kiln were located not far from the woods. Examination of 1937 ASCS
air photos indicated the island was then about the same size and shape as today.
About 60% of the canopy appeared intact. A 25m swath along the length of the
west edge appeared to have been cleared recently. The south and east edges
had large openings in the canopy. Examination of the island indicated that
most of the larger oaks (Quercus sp.) had an open-grown growth form. AI-
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though the size class distribution indicates a highly disturbed stand (Table
05 B), it also suggests a woods in transition from oak to maple (Stearns, pers.
comm.). The present owners have removed numerous dead and dying iron-
wood (Ostrya virgin iana).

The canopy and understory strata were sampled usirig sixteen lOx 12.5m
plots. Sugar maple (Acer saccharum), by virtue of high densities, was the
leading dominant while accounting for only 26% of the basal area (Table
05 A). Red oak (Quercus borealis) and white oak (Q. alba) combined to con-
tribute 58% of the basal area, but only 20% of the stems. Typically, the oaks had
an open-grown form. Canopy species richness was slightly below the average
but the stem density and basal area per hectare were above average for the 43
islands sampled (Table 2).

Sugar maple and ironwood saplings dominated the understory (stems
2.5-10.1 cm dbh) jointly contributing 90% of the stems (Table 05 B). Ironwood
was suffering from an apparent high mortality rate. The initial population
was at least 51% higher if the dead stems recorded were included. Back esti-
mates would be risky, however. since the owners were actively removing dead
and dying individuals. Species diversity (H') for the canopy and understory
strata was somewhat below average (Table 3).

Choke cherry (Prunus v1rgimana) and sugar maple were co-dominant in
the shrub layer, contributing 42% and 28% of the density respectively (Table
05 C). White ash (Frax inus americana) was also widely distributed and ac-
counted for 10% of the sterns. Species richness was significantly higher than
the average for the 43 islands (Table 2). The increased richness was attributable
to several mesic species which survived the earlier disturbance. including
witch-hazel (Hamamelis uirginiana), leatherwood (Dirca palustris), and
maple-leaved viburnum (Viburnum aceriioliurn). However, honeysuckle
tLoniccr a bella), prickly-ash (Zanthoxylum amerzcanum) and hawthorn
tCrtu aegus purictat a) were left from, and were indicators of, former disturb-
ance. The presence of white cedar(T huia occidentalis) suggested an unexpected
invasion from the Cedarburg bog a short distance to the north and poses an
interesting dispersal problem. Species diversity (H') for the shrub layer was
slightly above average even though the equ itabi luy (]') component was
relatively low (Table 3).

The groundlayer was not sampled for the summer flora. No rare or en-
dangered species were encountered.



Table 05 A. Stand attribures for Martin's Woods (Site 05)
Sample size: 16 plots (10 x 12.5m) Sample Date: October 4, 1975

Density Basal Area Relative

Species (ha.) Frequency (M'/ha.) Density

A cer saccharum 185 75 8.00 37.37

Quercus borealis 55 56 10.09 1\,11

Ostrya virginiana 110 69 1.48 22.22

QuerCtls alba 45 31 7.95 9.09

T'ilia americana 30 25 \.53 6.06

Fr ax inus an1erirana 25 19 .73 5.05

Ulmus rubra 25 12 1.09 5.05

Fagus gr andilolia 15 19 .32 3.03

Prunus serotina 5 6 .06 1.01

Totals 495" 31.25b 99.99

a = 200 trees/acre
b = 136.23 ft '/acre
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en
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Table 05 B. Size class distribution [or Martins Woods 3:
Sample size: 0.2 ha.

p
::2
;»
c

SIZE CLASS (centimeters)
~
t"'i
t"'i
-e

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
c::
t:d

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total r-
es
3:

Quercus alba I 2 2 2 I I 9
c::
(FJ

Quercus borealis I I I 2 2 I 3 II t"'i
c::

Acer saccharum 27 29 9 9 6 4 7 I I 93 3:
Ulmus rubra I 3 I 5 o

Tilia americana 2 2 4 8
0
Z

Ostrya virginiana 15 30 18 4
67

...,

Fraxinus americana 4 2 3 2
II c:

t:d

Fagus grandifolia I 2
3 t:d

Prunus serotina I I
2 (3

Carya cordiformis 2
2 r

0
t"'i
0

Totals 49 63 33 21 6 II 8 4 6 2 3 I 3
r-
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Table05C. Shrub composition for Marlins Woods Sampled 10/4/75.

Density Relative Rel ar ive Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 7075 93.75 4237 1485 28.61

Acer saccharum 4625 93.75 27.69 1485 21.27

Fraxinus americana 1650 81.25 9.88 12.87 I 1.38

Prunus serotin a 500. 5625 299 8.91 5.95

Viburnum acerifolium 375. 56.25 2.25 891 558

Viburnum ralinesqui anurn 625. 37.50 374 5.94 4.84

Hamamelis virgin iana 275. 31.25 1.65 4.95 3.30

Os/rya virginiana 175 31.25 1.05 4.95 3.00

Dirca p alustris 175. 25.00 1.05 396 2.50

Tilia americana 150. 25.00 .90 3.96 243

Carya rot dijot m is 100 25.00 .60 3.96 2.28

R ibes cynosba/i 100. 18.75 .60 2.97 178

Fagus gran dijolia 150. 12.50 .90 1.98 1.44

Lonicera prolifero 300. 6.25 1.80 99 1.39

Lonicera bella 175 6.25 1.05 .99 1.02

Viburnum lent ago 75. 6.25 .45 99 .72

Vi/is riparia 75. 6.25 45 .99 .72

Zanthoxylum americanum 50. 6.25 .30 .99 .64

Thuja orrident alis 25. 6.25 15 .99 .57

Cra/aegus puncta/a 25. 6.25 15 .99 .57

Total 16700. 100.00 10000 100.00

Buckskin Bowman

Site 06
Size: 6.48ha
Ozaukee County

Cedarburg Quadrangle
S-2/3, WY." SEll, NBC Sec II. TION, R21E
Private Ownership

The forest was located at the base of a narrow branch of Cary-aged end
moraine that sloped abruptly to the southwest onto ground moraine. Topo-
graphic relief within the island approached 10m. Stoniness characterized
much of the forest floor. The forest was developed on Hochheim loam soil
(Typic Argiudoll). a soil considered well drained and typical of upland ridges.
Soil formation occurred in calcareous, loamy glacial till (USDA, 1970). The
east edge of the island was bounded by a gravel pit. The remaining boundaries
were in agricultural use.

Nothing was known of the island's history. Examination of the 1937
ASCS air photos indicated a tightly closed canopy of small-crowned trees;
typical of a vigorous second-growth stand. The southeast edge of the island
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appeared to have been disturbed resulting in an open canopy. Except for a
relatively large sugar maple (A cet saccharum) and an American beech
(Fagus gr an.dijo lia}, the size class distribution of the canopy trees was re-
stricted to less than 55cm (21.6in) dbh (Table 06 B). suggesting a heavy cutting.
probably about the turn of the century.

The canopy and understory strata were sampled using twenty 10 x 12.5m
plots. Sugar maple was the dominant species accounting for 64% of the stems
and 67% of the basal area (Table 06A). American beech was su b-dominant com-
prising an additional 28% of the stems and 22% of the basal area. Sugar maple
was present in all size classes to 55cm, but beech was only present to 35cm
(l3.7in) dbh (Table 06 B). Just four species were sampled in the canopy and
understory, but a small specimen each of black cherry (Prunus serotinai and
red and white oak (Quercus borealis and Q. alba) were observed.

Tree reproduction in the 2.5-10.1 cm (1-3.9in) dbh size classes was almost
non-existent (Table 06 B). Beech, in the form of root sprouts, and sugar
maple were the only species present and relatively recent grazing may be in-
dicated. Stem density and basal area per hectare were somewhat less than the
average (Table 2). However, species richness and species diversity (H') were
significantly below the average for the 43 islands sampled (Table 3).

The shrub layer was dominated by an even distribution of sugar maple
saplings accounting for 63% of {he stems and 43% of the importance value
(Table 06 C). Sub-dominants included beech, which accounted for only 10%
of the stems, and dogberry (R ibes cynosbali), white ash (Fraxinus american a)
and choke cherry (Prunus virglniana), each of which contributed 6% of the
stems. Species richness, stem density and species diversity (H') was only
slightly below the average for the 43 islands (Table 3).

Sugar maple also dominated the groundlayer comprising 70% of the stems
and occurred in 95% of the plots (Table 06 D). White ash was su b-dominant
contributing only 10% of the stems. Most important, 60% of the species were
woody, possibly indicating that the herbaceous species had been eliminated by
grazing. Species richness and species diversity (H') were well below the average
(Table 2). Species diversity was the second lowest of the 31 stands sampled
(Table 3). No rare or endangered species were encountered.



Tahle06A. Stand attributes for Buckskin Bowman (Site 06)
Sample size: 20 plots (10 x 12.5111) Sample Date: September 20. 197'>
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TabIc06B. Silt, class distribution for Buckskin Bowman
Sample size: 0.25 ha.

SllE CLASS (centimeters)

Species 25- 5- 10- L'J- 20- 25- 30- 35- 40- 45- 50- 55- 60- 6S- 70- 75- 85- 95-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105

A crr soccharurn 5 7 10 4 10 9 5 7 3

Fagus grandifolia 6 I I 6 9 5 2

Frnxinus Ol1u'riCflna I 2 2

Ti/in nmnicanQ

Totals 6 6 9 16 13 15 II 7 10 4 I 2
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Table 06C. Shrub composition for Buckskin Bowman Woods Sampled 9/20/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

A rer sanharum 10160 100.00 6279 22.99 42.89

Fagus gi andijolia 1.')80. 50.00 9.77 11.49 10.63

Ribes cynosbatl 960 60.00 ~.93 13.79 9.86
Frax in us amf>rirana 1020. 55.00 6.30 12.64 9.47
Prunus serot in a 820. 5500 .,)07 12.64 8.86
Prunus vlrginiana 920 40.00 5.69 920 7.44

Sambucus pubens 280. 1000 1.73 2.30 201
(; ornus altern ifo/la 120. 10.00 .74 2.30 1.52

Ulmus rubra 100 10.00 .62 2.30 1.46

Ostrya 711rginiana 40. 10.00 .2.') 2.30 1.27

Zanthoxylum amnicanum 40. 5.00 .2.') I. 15 70

Rubus ocr idrnt alis 40. 5.00 .25 I. 15 .70

Crataegus purirt at a 20 5.00 .12 1.15 .64

A melanchier sp. 20. 5.00 .12 1.15 .64

/'iburnum lentago 20. 5.00 12 1.15 .64

T'ilia americana 20. 5.00 .12 1.15 64
R ibes amerlcanum 20 5.00 .12 1.15 .64

Total 16180. 100.00 10000 100.00

Table 06D. Groundlayer for Buckskin Bowmen sampled 9/20175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 79750. 95.00 69.80 42.22 56.01
Ft axinus amrricana 11500. 35.00 10.07 15.56 12.81
Circaea qu adrisulcata 6250 15.00 547 667 6.07
Arisaema lnphyllum 1500. 15.00 1.31 6.67 3.99
Prunus vlrginiana 1250. 10.00 1.09 4.44 2.77
Comus alterniiolia 2750. 5.00 2.41 2.22 2.31
Prunus serotina 1000. 7.50 88 3.33 2.10
Parthenocissus quin queiolia 2250. 5.00 I. 97 2.22 2.10
R ibes cvnosbutt 1750. 5.00 1.53 2.22 1.88

Fagus grandifolia 1000. 5.00 .88 2.22 1.55

Actea alba 500. 5.00 .44 2.22 133
Carex sp. 1500 2.50 131 1.11 1.21

Aster rordijolius 500 2.50 .44 I. I I .77
C arex albursin a 500. 2.50 .44 1.1 I .77
Lon icera bella 500 2.50 .44 1.11 .77
Sambucus canadensis 500. 2.50 .44 1.11 .77
Tilia amerlcana 500. 2.50 .44 1.11 77
A Ilium trirorrum 250. 2.50 .22 I. I I .66
Sanguinaria canadensis 250 2 ..')0 .22 I. I I .66
Solanum dulcamara 250. 2.50 .22 1.1 I .66

Total 114250. 10000 100.00 100.00
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Woodview School Woods
Site: 07
Size: 2.43ha
Ozaukee County

Cedarburg Quadrangle
W~, E~, NW%, See 13, TION, R21E
Grafton Public Schools

The forest island of Woodview School was located on an isolated outlier
of kettle and kame topogrphy. Maximum relief w ithj n the island exceeded
ISm. The majority of the forest was developed on Hochheim loam (Typic
Argiudoll) formed on 6 to 12 percent slopes. Much of the soil surface layer
had been eroded severely. The island was bounded on the east by an abandoned
gravel pit, on the south by an elementary school and on the west by a high-
way. The north edge was in cropland.

The history of the stand was provided by Alfred Propp whose family had
owned the site for three generations. The island was purchased in 18S0 from the
federal government and logged. The site was purchased by Propp's grand-
father in 18S4 who used it as pasture. In the spring of 1900, Propp's father re-
planted native trees and fenced the site. Except for maintenance cutting, no
logging or grazing has occurred since. Examination of 1937 ASCS air photos
indicated the presence of a relatively mature forest remnant of about O.Sha
near the southeast corner of the site.

The canopy and understory strata were sampled using twenty 10 x 12.Sm
plots. Basswood (Tilia americana) was the leading dominant accounting for
60% of the stems and 62% of the basal area (Table 07 A). The island had the
highest species richness of the 43 islands sampled. Catalpa (C atalpa speciosa)
and black locust (Robinia pseudoacacia) were present as was yellow birch
(Betula lutea). Stem density and basal area per hectare were significantly
higher than the average (Table 2). As expected, species diversity (H') for the
canopy and understory strata was somewhat above average, but reduced by the
relatively low cquitability (]') component; SO% of all stems recorded were
basswood (Table 3). Cattalpa, black locust, eastern red cedar (juniperus
virginiana) and arbor vitae (Thuja occidentalis) were present but not repro-
ducing. These species appeared to be unsuccessful in competition with the
developing mesic forest. Only silver maple (A cer saccharinum) which was
planted along the south side of the stand, was vigorous and established in the
canopy layer.

The shrub layer was similar in composition to that of the native regional
forests. Choke cherry (Prurius virginiana) was the dominant species, being
evenly distributed and accounting for 47% of the stems (Table 07 C). Box
elder (A cer negundo) and honeysuckle (Lonicera bella) were the only two
species atypical of the shrub layer. The most surprising finding was the low
contri bution of black cherry (Prurius serotina) and sugar maple (A cer
saccharum). In a highly disturbed area, black cherry would have been ex-
pected to be very numerous (Auclair and Cottam, 1971). The low contribution
of sugar maple is probably attributable to disturbance. This island
provides evidence for stand recovery and presents opportunities to examine
seed dispersal. Species richness and species diversity (H') were lower than
the average for the 43 islands sampled (Table 3). Stem density per hectare was
somewhat greater than average (Table 2).

The groundlayer was not sampled for the summer or the spring flora. No
rare or endangered species were encountered.



Table 07 A. Stand attributes for Woodview School Woods (Site 07) r-
Sample size: 20 plots (10 x 12.5m) Sample Date: October 3, 1975 tT1

"tT1<:
Density Basal Area

en
Relative Relative Relative Importance a

Species (ha.) Frequency (m'/ha.) Density Frequency Dominance Value <:
en

348 80 21.00
-e

Tilia americana 60.42 32.65 62.42 51.83 M

A cer saccharinum 64 20 6.15 11.11 8.16 18.28 12.52 0
Men

Prunus serotina 48 25 2.00 8.33 1020 5.93 8.15 o
Fraxinus americana 28 25 .85 4.86 10.20 2.53 586 0

~
24 15 .72

-e
Fagus grandiiolia 417 6.12 215 4.15 <,

Catalpa speciosa 12 15 .80 2.08 6.12 2.36 352 o
0

Crataegus succu lenta 12 15 .17 2.08
~

6.12 .50 2.90 en

Acer rubrum 8 10 .44 1.39 4.08 1.31 2.26
...,
:;<l

Ostrya virgin iana 8 10 .28 139 4.08 .83 2.10
c:::

Acer negun do 8 10 .12 1.39 4.08 .36 1.94 q
c:::

Betula lutea 4 5 .52 .69 2.04 1.55 1.43
:;<l
M

Quercus macrocarpa 4 5 .40 69 2.04 1.18 1.30 Ien

Populus tremuloides 4 5 .16 .69 2.04 .49 M1.07

Arer saccharum 4 5 .04 .69 2.04 .11 .95 ::s
eno

Totals 576, 33.65 h 99.98 99.97 100.00 9998 0
Z
~
Z

a = 233 trees/acre
b = 146.64 ft2/acre a>

'"



Table 07 B. Size class distribution for Woodview School
0">
0">

Sample size: 0.25ha.

SIZE CLASS (centimeters) 3::

2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
P

Species :E
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total ;l>-

e:::
~

Tilia americana 6 II 12 10 14 26 12 8 3 2 104 M
M

Acer saccharinum I I 2 3 5 2 2 16 '"tl
e:::

Cntalp a speciosa 2 I 3
Ol

C
Betula lutea I I o

3::
Quercus m acrocarp a I I e:::

Fagus grandi/olia 2 2 2 3 I
V>

10 M
e:::

Frax inus americalla II 3 3 I 2 I 21 3::

PrUIlUS serotina I 5 2 5 13 o
0

3 2 I I
Z

Ostrya virgilliana 7 ...,

Acer rubrum I I 2
;>::l
;;

Populus trem uloides I I ~
A eer negundo 4 2 I I 8 0r-

Acer saccharum 2 5 I 8 0

Cr ataegus succulent a 2 3 5 M
0

ULmus rubra 2 I
r-

3

Ct aiaegus purictata 2 2

Prunus virginialla

Totals 35 30 23 23 21 36 16 14 7 2 2
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Table07C. Shrub composition for Woodview School sampled 10/3/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 10240. 100.00 46.76 18.69 32.72

R ibes americanum 5300. 80.00 .24.20 14.95 19.58

Lonicera zbella 2520. 70.00 11.51 13.08 12.30

Fraxinus americana 1700. 70.00 7.76 13.08 10.42

Vitis riparia 560. 50.00 2.56 9.35 5.95

Tilia american a 280. 40.00 1.28 7.48 4.38

A rer negundo 240. 35.00 1.10 6.54 3.82

Rubus occidentalis 700. 15.00 3.20 2.80 3.00

Sambucus canadensis 120. 25.00 .55 4.67 2.61

Parth enocissus quin queloiia 80. 15.00 37 2.80 1.58

Viburnum lent ago 80 15.00 .37 2.80 1.58

Rhamnus rath artirus 20. 5.00 .09 93 51

Prunus serotina 20. 5.00 .09 .93 .51

R ibes rynosbati 20. 5.00 .09 .93 .51

A rer sarrharum 20. 5.00 .09 .93 .51

Total 21900 100.00 100.00 100.00

Grafton High School

Site 08
Size: 1.54ha
Ozaukee County

Cedarburg Quadrangle
Wl1, NB, NW~, See 19 TION, R22E
Grafton Public Schools

The stand at Grafton High School was the only island sampled that was
east of the Milwaukee River on the Valders end moraine. This woods was
located at the crest of a broad upland which sloped to the north and west. The
level upland portion of the forest was developed on Kewaunee silt loam soil
(Typic Hapludalf). The soil is well drained and typical of ridge crests. The soil
formed in a reddish silty clay material, originally a lake-laid deposit, later
redeposited by glacial action (USDA, 1970). The slopes of the island were an
eroded Kewaunee silty clay loam, more typical of drainageways. The north
and east boundaries were in cropland. The south and west boundaries were
maintained in grassy lawn and athletic fields.

The early land-use history of the site is unknown. Mr. Ted Bielein, a pre-
vious owner said the stand had not been logged since at least 1930. Only dead
trees have been removed since that date, however cattle had been allowed to
graze in the woods until about 1956. Since that time, there has been little
disturbance except for leisure and nature study use by the high school stu-
dents. Examination of the 1937 ASCS air photos indicated heavy disturbance
along the length of the west edge. Large, single trees existed through the
southern third of the site, reflecting the grazing.

The canopy and understory strata were sampled using sixteen lOx 12.5m
plots. Red maple (A cer rubrum) red oak (Quercus borealis), and sugar maple
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(Acer saccharum) were co-dominant in the canopy contributing a combined
58% of the stems and 59% of the basal area (Table 08 A). The maples contributed
45% of the stems, but were restricted to the smaller size classes, less than 40cm
(15.7in) dbh (Table 08 B). Red oak however, only contributed 13%of the stems
but comprised 29% of the basal area. The presence of paper birch (Betula
papyri/era) suggested the influence of the climatic tension zone in eastern
Ozaukee County. Sixty-one percent of the stems recorded in the under-
story (stems 2.5-10.1 cm dbh) were white ash(Fraxinus arnericana). Stem density
and basal area were above the average for the 43 islands (Table 2). Species rich-
ness and species diversity (H') were near the average (Table 3).

As in the understory, white ash also dominated the shrub layer. Ash was pre-
sent in every plot comprising 51% of the stems (Table 08 C). Choke cherry
(Prunus virginiana) was sub-dominant, making up an additional 24% of the
stems. Despite the disturbance history, honeysuckle (Lonicera bella) was the
only disturbance species present. The relatively dense growth of young maples
in the canopy created a dark interior. As a result, a significantly lower than
average species richness and stem density for the shru b layer (Table 2). Species
diversity (H') was only slightly below the average for the 43 islands sampled
(Table 3).

The groundlayer was not sampled for the summer flora. No rare or en-
dangered species were observed.



Table08A. Stand attributes for Grafton High School (Site 08)
Sample size: 16 plots (10 x 12.5m) Sample Date: October 3, 1975

Density Basal Area

Species (ha.) Frequency (m2/ha.)

Acer rubrum 105 75 4.91
Quercus borealis 60 56 9.41
Acer saccharum 95 63 4.86
Quercus alba 30 38 5.94
Fagus grandiiolia 65 38 203
Frax inus americalla 25 25 2.88
Betula papynfera 20 19 1.03

Tilia americal1a 20 19 .50
Oslrya virgil1iana 15 13 .38
Carya ovalo 10 13 .42

Totals 445" 32.36h

r-
t">1
'::::
t">1<:
Vl
0
~
Vl
'"0

Relative Relative Relanve Importance M
Density Frequency Dominance Value o

M
Vl

23.60 21.05 1518 19.94 o
013.48 1579 2909 19.45 z

21.35 17.54 15.02 17.97 '"0
<,

674 10.53 1831) 11.87 o
14.61 10.53 6.26 1047 0:::
5.62 7.02 8.90 718

Vl

4.49 5.26 319 4.31
....,

4.49 5.26 1.55 3.77 i'"c:::
3.37 3.51 1.16 2.68 o....,
2.25 3.51 1.29. 2.35 c:::

i'"M
100.00 100.00 99.99 99.99 I

Vl

M
~
r;;
o
0z
f:!l
z
0>~

a = 180 trees/acre
b = 140.97 ft2/acre
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Table08B. Size class distribution for Grafton High School
Sample size: 0.2ha. 3:p

::2
SIZE CLASS (centimeters) ~c;:.:

t'1
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 8:'- 95- t'1

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total "0c:
t:C

2
r-

Frax inus arnericana 68 7 I I I 80 n
Quercus borealis I I 4 3 2 I I 23 3:c:
Quercus alba I 2 2 I 6 [f)

t'1
Acer rubrurn 5 3 4 4 4 5 I 3 29 c:

3:
Acer saccharum 6 I 4 6 2 5 I 25 o
Fagus grandiiolia 2 1 4 2 5 1 1 16 0

Z
1

...,
Carya ovola 1 1 3 ~
Betu la lut ea 2 2 4 ;;
Tilia arnericana 11 5 2 2 20

~
0

Oslrya virginiana 7 4 3 14 r
0

Prunus virginiana 1 1 t'1
0r-

Totals 102 20 14 14 19 11 8 9 3 3 4 3
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Table08C. Shrub composition for Grafton High School sampled 10/3175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus american a 6975. 100.00 50.91 25.81 38.36

Prunus virginiana 3225. 75.00 . 23.54 19.35 21.45

Lonicera bella 1200. 68.75 8.76 17.74 13.25

Tilia americana 1025. 31.25 7.48 8.06 7.77

A cer saccharum 350. 43.75 2.55 11.29 6.92

Ribes americana 575. 18.75 4.20 4.84 4.52

Fagus grandiiolia 100. 12.50 73 3.23 1.98

Prunus serotina 100. 6.25 .73 1.61 1.17

Vitis riparia 50. 6.25 .36 1.61 .99

Viburnum lent ago 25. 6.25 .18 1.61 .90

Rhamnus cat harticus 25. 6.25 .18 1.61 .90

Rubus accidentalis 2.'>. 6.25 .18 1.61 .90

Acer rubrum 25. 6.25 18 1.61 .90

Total 13700. 100.00 10000 100.00

R & R Excavating

Site 09
Size: 1.62ha
Ozaukee County

Cedarburg Quadrangle
W~, SBl, NB, See 22, TION, R21E
Private Ownership

The forest island was located at the crest of a broad, morainic upland of
Cary age. Topographic relief within the stand was negligible. The forest was
developed on Hochheim loam soil (Typic Argiudoll), a well-drained soil,
formed in calcareous, loamy glacial till (USDA, 1970). The soil is typical of
glacial ridges. The eastern half of the island was bounded by cultivated crop-
land and the western half by an active gravel quarry.

Little is known of the land-use history. Examination of 1937 ASCA air
photos indicated the stand then covered 3.7ha. The west edge, a quarter-
section line, was a fencerow with large-crowned trees. The major portion of the
woods was composed of smaller-crowned trees with a tightly closed canopy of
a second-growth forest. Size class distribution of canopy species corroborates
the second growth nature of the stand (Table 09 B). Few stems exceeded the
55cm (21.6in) dbh size class except for the relatively few fast-growing bass-
wood (Tilia americana) and white ash (Fraxinus americana). Except for re-
duction size of the forest island, it appears there had been lillie disturbance in
the past 40 years until recently, when the south edge of the island was removed,
increasing light penetration far into the stand. A severe ice storm in the spring
of 1976 devastated the canopy and will probably trigger rapid structural
changes in the stand.
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A full-census of the 1.62ha island was made to record the canopy and under-
story strata. Sugar maple( A cer saccharum) was the leading dominant account-
ing for 61% of the stems and 56% of the basal area (Table 09 A). Basswood was
the sub-dominant, but added an additional 24% of the stems and 32% of the basal
area. The stem density and basal area per hectare were significantly less than
the average for the 43 forest islands (Table 2). The understory was totally
dominated by sugar maple which accounted for 79% of the stems measuring
2.5-10.1 cm dbh (Table 09 B). Species richness was near the average for the 43
islands, but species diversity (H') was well J)elow the average (Table 3). The low
species diversity is attributable to the large number of sugar maple stems cre-
ating a low equ itabil ity (J') component.

The shrub strata was dominated by sugar maple and choke cherry (Prunus
virginiana) which, combined, contributed 84% of the stems recorded and 66%
of the importance value (Table 09 C). Both species had an even distribution
throughout the island, occuring in 95% of and 100% of the plots respectively.
Species richness and stem density were near the average for the 43 islands
sampled (Table 2). Species diversity (H') was somewhat below the average,
again attributable to a relatively low equitability (J') component.

The groundlayer was co-dominated by basswood (Tilia americana) and
sugar maple seedlings, which combined to contribute 63% of the stems and
54% of the importance value (Table 09 D). They were also the only two species
of the 27 recorded in the groundlayer to occur in 50% or more of the plots. At
least 25% of the species could be classified as successional, reflecting the removal
of the south edge of the island. Species diversity (H') was the third lowest of the
31 islands sampled. No rare or endangered species were encountered.

Table09A. Stand attributes [or R & R Excavating (Site 09)
Full Tally (1.62 ha) Sample Date: July 21, 1975

Basal Area Relative Relative Importance
Species Density (m'/ha) Density Dominance Value

A cet saccharum 162 11.94 61.07 55.59 5S.33
Tilia americana 64 6.95 24.24 32.35 2S.30
Fraxinus americana 10 1.19 3.96 5.53 4.75
Fagus grandijolia 12 .66 4.43 3.0S 3.76
Ulmus rubra S .16 3.03 .76 1.90
Prurius serotina 3 .11 1.17 .47 .S2
Ulmus americana 2 .OS .70 33 .52
Quercus borealis .20 23 .92 .5S
Quercus alba .12 .47 .52 .50
Fraxinus pennsylvanica .09 .47 .41 .44
Oslrya virginiana .01 .23 .05 .14

Totals 265, 21.51h 100.00 10001 100.00

a = 107 trees/acre
b = 93.61 h'/acre



Table 09 B. Size class distribution for R & R Excavating
Sample size: '.62ha. t'"'"

t>1

r;;
<:SIZE CLASS (centimeters)
""a

15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 70- 75- 85- 95- ~Species 2.5- 5- 10- 65-
(J)

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total '"tT1o;;;
(J)

Tilia alllericana II 13 9 9 II 10 15 13 9 6 6 2 I 115 o
0A cer so('('harum 184 191 53 28 33 33 38 29 18 19 9 I I 637 s:
'"Frax m us an1ericana 34 31 3 3 I I I 3 3 I I 82 <,

oQuer('us borealis I I 0zFagus gt and ijolia 2 4 5 5 3 2 21 (J)
Quercus alba I I 2

>-l
~cFrax inus prnnsyluanica I I 2 qUlmus ameri('alla 2 2 I 5 c:
~Primus serofina I 2 I I I 6 tT1

Ulmus rubra 4 9 6 3 4 26 I
(J)

MOstrya virglniana 2 I 3 :EPrunus virginiana I
I en

oComus alt ernijolra I
I 0

ZA meianch ier laeins I
~
Z

Totals 225 249 79 49 53 51 55 48 34 28 18 8 5
--.J
<.>0
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Table09C. Shrub composition for Rand R Excavating sampled 7/21/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

A cer saccharum 8460. 95.00 45.19 23.75 34.47

Prunus virginiana 7180. 100.00 38.35 25.00 31.68

Ribes cynosbati 800. 40.00 4.27 10.00 7.14

Frax inus americana 340. 40.00 1.82 10.00 5.91

Carya cordiform is 160. 30.00 .85 7.50 4.18

Solanum dulcamara 600. 20.00 3.21 5.00 4.10

Ribes americanum 640. 10.00 3.42 2.50 296

Ulmus rubra 160. 20.00 .85 5.00 2.93

Prurius serotina 80. 10.00 .43 2.50 1.46

Dirca palustris 40. 1000 .21 2.50 1.36

Viburnum lentago 40. 10.00 .21 2.50 1.36

Tilia american a 140. 5.00 .75 1.25 1.00

Fagus grandifolia 60. 5.00 .32 1.25 .79

Viburnum aeerifolium 20 5.00 .11 1.25 .68

Total 18720 100.00 100.00 100.00

Table09D. Groundlayer for Rand R Excavating sampled 7/30/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Prequencv Value

Tilia americana 72250. 65.00 34.28 24.07 29.18

A eer saccharum 60000. 55.00 28.47 20.37 24.42

Circaea quadrisulcat a 43500. 20.00 20.64 7.41 14.02

Fraxinus american a 6250. 32.50 2.97 12.04 7.50

Arisaema triphyllum 12250. 7.50 5.81 2.78 4.30

Porthenocissus q uiriqueiolia 5000. 10.00 2.37 3.70 3.04

Smilacina racemosa 1750. 7.50 .83 2.78 1.80

Geum canadense 750. 7.50 .36 2.78 1.57

M aianthemum canadense 750. 750 .36 2.78 1.57

Ulmus rubra 750. 7.50 .36 2.78 1.57

R ibes cynosbati 1750. 5.00 .83 1.85 1.34

Solanum dulcamara 1250. 5.00 .59 1.85 1.22

A ctea alba 750. 5.00 .36 1.85 1.10

Impatiens pallida 500 2.50 .24 .93 .58

A Ilium tricocrurn 250. 2.50 .12 93 .52

Carex sp. 250. 250 12 .93 .52

Comus racemosa 250. 2.50 .12 .93 .52

Epilobium adenocaulon 250. 250 .12 .93 .52

Fagus grandifolia 250 2.50 12 .93 .52

Potent ilia simplex 250. 2.50 .12 .93 .52
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Table 09D conr inued

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Quercus alba 2.50. 2.50 12 .93 .52
Aster lateriilorus 250. 2.50 .12 .93 52
Sonchus sp. 250. 250 12 .93 .52
Trillium grandiflorum 250. 2.50 12 .93 .52
Laport ea ranadrnsis 250. 2.50 .12 .93 52
I'iburnum lrnt ago 250. 2.50 .12 .93 .52
I'ili.\ sp, 250. 2 ..50 .12 .93 .52

TOlal 2107:;0. 100.00 100.00 100.00

Cedarburg Woods

Site 10
Size: 1.21ha
Ozaukee County

Cedarburg Quadrangle
W~, NW~, NW~, SB, See 22, TION, R21 E
Private Ownership

The Cedarburg Woods exists on the broad upland of a Cary-aged end
moraine. The stand is located on a gentle, southwest-facing slope. The forest
is developed on Hochheim loam soil (Typic Argiudoll). The soil is classified as
well drained and formed in calcareous, loamy glacial till. The island was
bounded on the east by a gravel pit. The south boundary adjoins residential
land areas, but the west and north edges are bounded by agricultural cropland.
Fencerows extend from the northwest and southeast corners.

The island has experienced heavy and continuous disturbance for many
years. Examination of 1937 ASCS air photos indicated an island of nearly
3.25ha. The canopy was irregular with a few large trees widely dispersed within
a young, second growth stand. Approximately 1.6ha along the length of the
east side appeared to have been clear cut within the past few years. Logging
for timber and firewood continued until about 1956 (Kohlway, pers. comm.).
There was no history of grazing on the tract. About this time, the sand and
gravel operation began in the vicinity. Through a series of cuttings, the stand
reached its present size. Groundwater from the gravel pit was piped into the
eastern portion of the stand, further reducing the size of the upland com-
munity.

The canopy and understory strata were sampled using fifteen 10 x 12.5m
plots. American beech (F agus gr aridiiolia] and sugar maple( A cer saccharum)
dominated the canopy and, combined accounted for 62% of the stems and
75% of the basal area (Table lOA). Sugar maple and basswood (T'ilia ameri-
cana) were the only two species to exceed 40cm (I5.7in) dbh, and sugar maple
actually reached its highest densities in the size classes between 40-55cm
(15.8-21.6in) dbh (Table IDB). Stem density was somewhat higherthan average,
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but the basal area per hectare was more than a standard deviation below the
average for the 43 islands (Table 2). The forest structure and size class dis-
tribution reflected the history of cutting. Sugar maple and beech saplings ac-
counted for 45% and 26% respectively of the stems 2.5-10.1 cm dbh. Species rich-
ness and species diversity (H') were near the average for the 43 islands.

Sugar maple and choke cherry (Prunus virginiana) dominated the shrub
layer accounting for 58% of the stems (Table 10e). Combining to contribute an
additional 24% of the stems were white ash( Fraxinus americana) and American
beech. Both of the latter species were evenly distributed throughout the
stand. The somewhat higher than average species richness was composed of
mesic species rather than the expected species indicators of disturbance.
Species diversity (H') was near the average for the 43 islands (Table 3).

No single species dominated the groundlayer (Table 10 D). Enchanter's
nightshade (Circaea quadrisulcaia) and woodbine (Farthenocissus quin-
que/alia) had the greatest densities, com bined equal to 41%. Both species were
of patchy distribution which decreased their combined importance value to
30%. White ash was the most widely distributed species in the groundlayer, but
accounted for only 9% of the stems. A total of 44 species were sampled in the
groundlayer, the presence of several species was attributable to the heavy
disturbance. The species richness and species diversity (H') were somewhat
higher than the average for the 31 islands sampled. The rare golden-seal
(Hydrastis canadensis) was sampled only once but reached locally high densi-
ties in other parts of the island. In addition, the yellow lady-slipper (probably
Cypnpendium calceolus L.) was reported present by the owner of the sand and
gravel operation (Steiner, pers. comm.).
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Table IDA. Stand auributes [or Cedarburg Woods (Site 10)
t>1
<:

Sample size: 15 plots (lOx 25m) Sample Date: September 8, 1975 VJ
0
<:

Density Basal Area Relative Relative Relative
(J)

Importance '"0

Species (ha.) Frequency (m'/ha) Density Frequency Dominance Value M

0
M

Fagus gran dijolia 216 100 8.58 45.51 23.81 35.37 34.90
(J)

o
A cer saccharum 80 93 9.67 16.85 22.22 3983 26.30 0
Ostrya virginiana 72 47 1.29 15.17 11.11 5.31 10.1)3 3:

'"0
Tilia american a 37 47 2.18 787 11.1 I 8.98 932 -,

Prunus serotina 27 40 .85 5.62 9.52 3.49 621 o
0

Ulmus rubra 16 27 .82 3.37 635 3.40 1.30 3:
Fraxinus americana 8 20 .44 1.69 4 76 1.81 271) (J)

Quercus alba 5 13 .08 I. 12 317 .34 1.54
...,
;xl

Amelanchier laevis 3 7 .09 .56 1.59 .39 89 C

Ulmus americana 3 7 .09 .56 1.59 o
.39 85 ...,

Fraxinus nigra 3 7 08 .56 1.59 32 .82 C
;xl

Quercus bicolor 3 7 .07 .56 1.59 .28 .81 M

Crataegus succu lenta 3 7 03 .56 1.59 .10 .ts I
(J)

M
Totals 476,. 24.271, 100.00 100.00 100.01 10000 ~

tii
o

a = 193 trees/acre 0
Z

b= 105.75 [t'/acre ~
Z

....,....,



Table lOB. Size class distribution [or Cedarburg Sand & Gravel
-..J
00

Sample size: 0.38ha.

SIZE CLASS (centimeters) s:

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
F
~

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total ;J>
C~

A cet saccharum 26 27 3 2 2 2 2 2 7 5 4 I 83 M
M

Tllia americana 2 3 3 2 3 I 2 2 I 19 -e
c:

Fagus grandifolia 12 19 17 18 25 10 7 4 112
t:d
r

Ulmus rubra 4 2 2 I I 2 12 n
2

s:
Frax inus americana 3 I 6 C

Prunus serolina I I I 3 6 12
(fJ

M
C

Oslrya virgin iana 4 8 15 II I 39 s:
Ulmus americana I I o

0

A melanchier laevis I
Z

I >-l

Quercus alba I I 2 ;<l
t;;

Quercus bicolor I I ~
Frax inus nigra I I 0r-

Cralaegus succulenla 3 1 4 o
Acer rubrum 2 2 M

0

Hamamelis virginiana

r
I

Carpinus caroliniana

Totals 54 65 42 41 40 14 15 8 7 5 5
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Table io c. Shrub composition for Cedarburg Sand and Gravel Sampled 9/8/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 4426. 100.00 29.07 17.65 23.36

Prunus virginiana 4372. 66.67 28.72 11.76 20.24

Frax inus americana 2479. 86.67 16.29 15.29 15.79
Fagus grandifolia 1173. 80.00 7.71 14.12 10.91

R ibes americanum 666. 26.67 4.38 4.71 4.54

Tilia americana 133. 33.33 .88 5.88 3.38

C ornus racemosa 746. 6.67 4.90 1.18 3.04

R ibes cynosbati 267. 20.00 1.75 3.53 2.64
Hamamelis virginiana 160. 20.00 1.05 3.53 2.29

Vitis riparia 133. 20.00 .88 3.53 2.20

Prunus serotina 187. 13.33 1.23 2.35 1.79

Ulmus rubra 133. 13.33 .88 2.35 1.61

Ostrya virginiana 80. 13.33 .53 2.35 1.44

Viburnum lentago 53. 13.33 .35 2.35 1.35

Sambucus canadensis 27. 6.67 .18 1.18 .68

Parthenocissus quinqueiolia 27 6.67 .18 1.18 .68
Zanthoxylum americanum 27- 6.67 .18 1.18 .68

Carpinus caroliniana 27. 6.67 .18 1.18 .68

D irca p alustris 27. 6.67 .18 1.18 .68

Acer rubrum 27. 6.67 .18 1.18 .68

Carya cordiform is 27. 6.67 .18 1.18 .68
Viburnum acerifolium 27 6.67 .18 1.18 .68

Total 15223. 100.00 100.00 100.00

Table 10 D. Groundlayer for Cedarburg Sand and Gravel Sampled 9/8/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Cirraea quadrisulcata 60999. 40.00 23.16 8.63 15.90

Parthenocissus quinquefolia 47333. 46.67 17.97 10.07 14.02

Fraxinus americana 24333 73.33 9.24 15.83 12.53

Prurius virginiana 21000. 26.67 797 5.76 6.87

Geranium maculatum 19666. 23.33 7.47 5.04 6.25

Hydrophyllum virginianum 6333. 20.00 2.41 4.32 3.36

Podophyllum peltaturn 10333 10.00 3.92 2.16 3.04

Ulmus rubra 2333 23.33 .89 504 2.96

Geum canadense 4333. 16.67 1.65 3.60 2.62

Comus stoloniiet a 8667 6.67 3.29 1.44 2.36

Tilia americana 2333 16.67 .89 3.60 2.24

Smilacina racemose 5000. 1000 1.90 2.16 2.03

Asler Latrt illoru s 4667. 10.00 1.77 2.16 1.97
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Table 10 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Carex sp. 6667. 3.33 2.')3 .72 1.63

Aster macrophyllus 4000. 6.67 1.52 1.44 1.48

A clea rubra 1667. 1000 .63 2.16 1.40

Vitls sp, 1333. 10.00 .51 2.16 1.33

A thyrium fllix-femina 4333. 333 1.65 72 1.18

Carex blanda 4000. 3.33 \.52 72 1.12

Prunus serotina 2000 6.67 .76 1.44 1.10

Pyrola elipt ic a 3667. 3.33 1.39 .72 1.06

Maianthemum canadense 1333. 6.67 .51 \,44 .97

Viburnum acerifolium 1333. 6.67 51 1.44 .97

Rhus radirans 1000. 6.67 .38 1.44 .91

Trillium gr aridillorurn 1000. 6.67 .38 1.44 91

Acer rubrum 667. 6.67 .25 1.44 .85

Xanthium strumarium 2000. 333 .76 .72 .74

R ibes americanum 1667. 3.33 .63 72 .68

Cryptotaenia canadensis 1000. 3.33 .38 .72 .55

Desmodium nudiflorum 1000 3.33 .38 .72 .55

R ibes cynosbati 1000. 3.33 .38 72 .55

Smilax h erbacea 1000. 3.33 .38 72 .55

Aclea alba 667. 3.33 .25 .72 49

Heracleum Iannturn 667. 3.33 .25 .72 .49

Viburnum opulus 667 3.33 .25 72 .49

Viola cucullala 667. 3.33 .25 .72 .49

Acet nigrum 333 333 .13 .72 .42

Fagus grandifolia 333. 3.33 .13 .72 .42

Hepatica arut ilob a 333. 3.33 13 .72 .42

Ostrv a virginiana 333. 3.33 .13 72 .42

Oxalis europaea 333 3.33 .13 .72 .42

Smilax ecirrhala 333. 333 .13 .72 .42

Viola eriocarpa 333. 3.33 .13 .72 .42

Hydrasl is canadensis 333. 3.33 .13 .72 .42

Total 263331. 100.00 100.00 100.00

Grafton Bank Woods

Site II
Size: O.57ha
Ozaukee County

Cedarburg Quadrangle
S\1, SW'4, SW'4, SWI~, See 24, TION, R21E
Private Ownership

The stand covers the crest and east and west-facing slopes of a kame-like
glacial feature of Cary age. Topographic relief within the stand approaches
10m. The soil is eroded Hochheim loam soil (Typic Argiudoll), character-
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ized as well drained since it is formed directly in calcareous, loamy glacial till.
The site is bounded on the west by a roadway, and on the south by an asphalt
parking lot. The north and east sides are bounded by old field communities.
A fencerow extends from the northeast corner.

The land-use history of the island is unknown. Examination of 1937
ASCS air photos indicated the island was approximately 2.0ha in size. The
canopy appeared tightly closed with small crowns; indicating a young, second-
growth stand. Trees on the east side appeared larger, possibly reflecting mois-
ture differences between east and west facing slopes. Size class distributions of
canopy tree speices indicate few stems larger than 45cm (17. 7in) dbh (Table
II B). This may reflect heavy cutting, probably after the turn of the century.
The stand has been reduced in size several times over the past decade with the
installation of streets, utility right-of-way and parking lots. The stand is
under heavy human pressure from a large apartment complex across the street.
Numerous paths and holes have nearly eliminated the groundlayer. Saplings
have been removed by local residents to landscape their property. A devasta-
ting ice storm in the spring of 1976 destroyed much of the canopy on the east-
facing slope.

A full census of the canopy and understory strata was made of the O.57ha
island. Eight species were encountered in the canopy stratum. Basswood
(Tilia americana) totally dominated the canopy accounting for 69% of the stems
and 78% of the basal area (Ta ble II A). Sugar maple( A cer saccharum) and white
ash were sub-dominants, each comprising an additional 14% of the density;
together they account for 19% of the basal area. Both species were represented
in the smaller size classes (Table II B). However, sugar maple represented 62%
of the density in the size classes between 2.5-1O.lcm dbh and ash only repre-
sented 2%. Although black cherry (Prunus serotina) was not recorded in the
canopy, 17% of the stems in the understory layer were black cherry, illustrating
the dispersal potential of that species. Stem density was below average, but
basal area per hectare was nearly two standard deviations below the average
of the 43 islands (Table 2). Similarly, species diversity (H') for the canopy and
understory strata was also below average due to the relatively low equitability
(J') component induced by the high densities of basswood and sugar maple
(Table 3).

The shrub stratum was dominated by choke cherry (Prurius virginiana)
which accounted for nearly half of the stems (Table II C). Sugar maple sap-
lings comprised an additional 23% of the stems and both species enjoyed an
even distribution in the stand. Black cherry was less successful and was pre-
sent in only half the plots, making up only 3% of the stems. At least six of
the 16 species recorded in the shrub stratum could be considered as disturb-
ance indicators for the southern-mesic forest. Only one, box elder (A cer
negundo) had wind-dispersed seeds; the remainder were bird- or animal-
dispersed. Species richness, stem density and species diversity (H') were near
the average for the 43 islands.

No single species dominated the groundlayer, but choke cherry occurred in
68% of the plots and accounted for 34% of the stems. White ash had about three
times the density of sugar maple in the groundlayer and also a wider distribu-
tion (Table II D). A combination of soil erosion and heavy human usage ere-
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ared a relatively bare forest floor and low stem density. Many of the species re-
corded in the groundlayer are more typical of old Iield communities. Black
cherry seedlings were not observed in the groundlayer. Species diversity (H')
was only slightly below the average for the 31 forest islands (Table 3). No
rare- or endangered species were encountered.

T'abk- II A. Stand allribult's for Crafton Bank Woods (Su e II)
Full Tally (0.S7ha.) Sample Date: AuguSi 21, 1975.

Basal Area Relative Relative Importance

Species Density (m'/ha) Density Dominance Value

Tilia amnicarla 233 16.75 6927 77.67 73.47

A en saccharum 47 2.36 14.06 10.93 12.50

Fraxinus Q1nrricana 47 1.7-1 14.06 806 11.06

Quercus borealis 2 .30 .52 1.40 .96

Juglanl cinerea 2 18 .52 .85 .69

Quer\1.ls alb a 2 .17 .52 .79 .66

Fraxinus txrmsyh1anica 2 .04 .52 .18 .35

Carya cordijormis 2 .02 .52 .11 .32

Totals 337" 21.56" 99.99 9999 100.01

a = 136 trees/acre
b = 93.98 ft2/acre
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Table II B. Size class distr ibuuon for Grafton Bank Woods

t'l

Sample size: 0.57ha.
':::
t'l
'.2::
Vl
0

SIZE CLASS (centimeters) ~
en-e

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- %- Mo
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total ;;;

en

T'ilia amer/colla 15 17 8 II 29 27 24 19 10 I 4
o

165 0

Quercus borealis I I ~
'"

A eer sacchan<m 115 32 7 6 2 4 6 I I
<,

174 o
Fraxinlls anu'ricana 3 2 5 6 II 3 I I 32 0

~
[uglans cinerea I I en>-l
Que,.,·us alba I I ;>;l

C

Frax inus prn nsvluonirn I I 2 o>-l
Carya cordilormis I I 2 C

;>;l

Prunus serot inn 32 8
M

40 I
CralaegllS surculent a 2 I 3 en

M

Ostr'Va "'rg/Il/ana 3 3 ~
Cr at aegus p u nct ai a 2 2 U;

o
C elt is oce/denlatis 2 2

0
Z

A eel' negu 11 do I I ~
Z

Totals 170 67 21 24 42 34 31 23 II 2 4 00

""
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Table II C. Shrub composition [or Grafton Bank Woods Sampled 8/21/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 7060 95.00 49.23 20.65 34.94

A cer saccharum 3340. 90.00 23.29 19.57 21.43

R ibes cynosbati 1820. 70.00 12.69 15.22 13.95

Fraxinus ameT/eana 740 55.00 5.16 11.96 8.56

Prunus serotina 500. 50.00 3.49 10.87 7.18

Lonicera bella 460. 25.00 3.21 5.43 4.32

Tilia americana 180 20.00 1.26 4.35 2.80

Viburnum lentago 80. 15.00 .56 3.26 I. 91

Zanthoxylum ameTlcanum 20. 5.00 .14 1.09 .61

Quercus macrocarpa 20. 5.00 .14 1.09 .61

Ct at aegus succu lrnt a 20 5.00 .14 1.09 .61

A cer negundo 20 5.00 .14 1.09 .61

C arya cordiformis 20 5.00 .14 1.09 .61

Ulmus american a 20 5.00 .14 1.09 .61

Crataegus puncta/a 20 5.00 .14 1.09 .61

Ulmus Tubra 20. 5.00 .14 1.09 .61

Total 14340. 10000 100.00 100.00

Tahle II D. Groundlayer [or Grafton Bank sampled 8/2 I175.

Density Relative Relative Importance

Species Per ha. frequency Density Frequency Value

Prunus ,"'giniana 4 12.'>0 6750 3381 23.89 28.85

Pnrthrnocissus quinque/olia 18250 27.50 14.96 973 12.35

Cirraru qu adrtsulrat a 22750 10.00 1865 3.54 11.09

Frax m us nmFriconn 6500. 32.50 5.33 11.50 8.42

Srnila: inti TaCfmosa 5500 27.50 4.51 9.73 7.12

R ibrs ('1n""ba/I 7500 22.50 6. IS 7.96 7.06

r'iburnum len/ago 37',0. 12.50 3.07 4.42 3.75

A CPT sncrh aru m 2000 12.50 1.64 4.42 3.03

Podophvllllm p elt atu m 3',00. ',.00 2.87 177 2.32

Caul ophvllurn t h al irt toulrs 1000. 10.00 .82 3.54 2.18

T'ilia an1f'ri( ann 17,,0. 7.50 J.43 2.65 204

Malan/hf'mllm (anodense 1.'>00. .'i.00 1.23 1.77 1.50

ASIf'Y sp, 1250. .1.00 102 177 1.40

Grrornu m mo("uldtu111 ')00. 5.00 .4 I 177 1.09

(;rum ranndrnsr 500 .'>.00 .41 177 1.09

Trillium grandl/lorum 12.'>0 2 ..'>0 102 .88 .95

A(iNI rubra ',DO 2.')0 .11 .88 .ss
A(/NI alb a .100. 2.50 .41 .RK .fi.'i

Oxnli» .II). .100. 2 ..10 .41 .88 .fi5
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Table II D r oru im.nd

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

C irsiu m .1/). 2',0. 2.50 .20 .88 .'>-1

Lonurro pro! i [rra 2',0. 2.'10 .20 .88 ..14

LOll law x 11f,I/a 2')0. 2 ..')0 .20 .88 .54

N h am nus cat hart uus 250 2')0 .20 .88 .54

Tnrax acurn offlcinalF 21)0 2'10 .20 .88 .,)4

Viola pubrsr rns 2',0. 2.',0 .20 .88 ..,)4

r·ili.' sp. 2.')0. 2.'>0 .20 .ilK .',4

TOlal 122000 100.00 100.00 100.00

Fox Farm Woods

Site 12
Size: 1.98ha
Ozaukee County

Five Corners Quadrangle
S2/3, SW~, SW~, NW~, See 34, TION, R21E
Private Ownership

The Fox Farm Woods is located on a broad upland of a Cary end moraine.
The stand occupies a gentle northwest-facing slope with a maximum relief
of about 7m. The upper portions of the forest are developed on Theresa silt
loam soil (Typic Hapludalf). This soil is well-drained and typically formed
on the uplands and side slopes of glacial ridges (USDA, 1970). The remainder
of the forest is developed on Hochheim loam soil (Typic Argiudoll), a soil
typically well drained and formed in calcareous, loamy glacial till with a
very shallow silt cap (USDA, 1970). The island is bounded on the north and
south edges by rural residences. The east is bounded by the grassy
fields of an old fox farm and the west edge is bounded by a highway. A fenceline
extends from the southeast corner of the stand and joins another forest island.

The early land-use history of the island is unknown. Examination of 1937
ASCS air photos indicates the island was then about the same size and shape.
Numerous gaps occurred in the canopy and it appeared grazed. A previous
owner corroborated the indications of cattle grazing which occurred be-
tween approximately 1935 and 1966 (Mrs. Ron Stephenson, pers. comm.). Ad-
ditional evidence of grazing was provided by numerous giant puffballs (Cal-
oatia giganlea). Size class distribution of the canopy species suggest that the
stand was recovering from a heavy cutting with few stems exceeding 45cm
(17.7in) dbh (Table 12 B). The stand has been under a new ownership since
i967 and has been left undisturbed.

The canopy and understory strata were sampled using fifteen lOx 12.5m
plots. Sugar maple (A cer saccharum), American beech (Fagus grandifolia),
and white ash (Fraxinus amerlcana) dominated the stand accounting for 84%
of the stems and 80% of the basal area (Table 12A). The stand was characterized
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as being relatively even-aged second growth. Stem density and basal area per
hectare were somewhat less than ihe average for 43 islands (Table 2). This is
particularly evident in the 10.2-25cm (4-9.9in) dbh size classes and at tr iburable
to the extended period of grazing (Table 12 B). Ironwood (Os/rya virginiana)
and beech shared dominance in the understory (sterns 2.5-10.1 ern dbh) account-
ing for 38% and 34% of t he sterns. respectively. The relative success of beech
saplings was au r ibuied to root sprouts. Species richness and species diversity
(H') were average for the 43 islands (Table 3).

The shrub stratum was dominated solely by the hybrid honeysuckle
t Lon uera bella) which had wide d istr ibut ion throughou t the stand and ac-
counted for 52% of the stems recorded (Table 12 C). This domination by a
single species requires more investigation. but may bear a reiat ionship to
grazing (Stearns, pers. comm.). Choke cherry (Prurius uirginiano) and Ameri-
can beech were sub-dominants that together contributed an additional 27% of
the stems and 28% of the importance value. The species richness and species
diver sitv (H') were both slightly below the average for the 43 islands sampled
(Table 3). However, this site had the second lowest shrub density of all islands
sampled (Table 2). This condition probably resulted from the extended period
of grazing under a completely dosed canopy.

The grou ndlayer was totally domonaied by white ash seedlings which oc-
curred in every plot and comprised 70% of the stems (Table 12D). Sugar maple
seedlings were also of relatively even distribution, but only accounted for 4%
of the:' stems. The remaining 32 species were of wide distribution and low den-
sities. Species diversity (H') was the lowest of the 31 stands sampled, reflecting
the domination by ash with a low equ it abi l it y en component; 70% of the
stems were white ash. No rare or endangered species were encountered.



Table 12A. Stand attributes for Fox Farm Woods (Site 12)
Sample size: 15 plots (10 x 12.5m) Sample Date: September 7. 1975

Density Basal Area

Species (b a.) Frequency (m'/ha.)

A crr saccharum 112 87 11.48

F aglls gra1ldi/olia 117 80 7.34

Frn-c in us (l1neri("ana 72 60 6.26

Tilia america1la 21 27 1.15

Pru n us sera! inn 16 13 .39

jllglan5 ci1lerea 5 13 109

l l lm us rllbra 5 13 .33

QllFrcu5 alba 3 7 .14

Pyr1l5 maills 3 7 .06

Ostrva ,.irgil1iana 3 7 .03

A mel an ch irr lacvis 3 7 .03

Totals 360" 28.301,

a = 146 trees/acre
b = 123.27 ft'/ane

Relative
Density

r-
t'1
'"t'1<:en
a
~
(JJ
"Il
l"1

Relative Relative Importance o
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t;;
(JJ

o
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o
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Table 12 B. Size class distribution for Fox Farm Woods

Sample size: 0.19ha.

z
SIZE CLASS (centimeters) r:2

)-

Species 25- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- c:>::
5.0 10 15 20 25 30 35' 40 45 50 55 60 65 70 75 85 95 105 Total tTI

tTI

'1;l
j uglans cinerea I I 2 c
Acer sacchawnl 8 10 4 I I 5 8 8 10 2 3 60

OJ
r

2 I 5 4 3 3 3
n

Fraxinus amerirana 4 2 2 29 s:
FaglLs grandilolia 19 16 I 5 8 15 10 4 I 79 c

Vi

T'ilia americana I 2 4 I I 2
tTI

II c
U lmus wbra I I 2 s:

o
QlLerClls alba I I 0

Z
PrunlLS serolina 2 2 2 6 ..,

~
Pvrus malus I I OJ

Oslrya uir gin ian a 28 11 I 40 OJ
(3

A melan ch ier laevis I I 2 r
PrW1lLS virginiana I 2 3 0

tTI

Cr at aegus pu nctata I I 0
Carya cordiiot mis

r

Hamamelis virgin iana

Totals 60 44 15 14 16 25 22 16 16 5 5
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Tablf 12C. Shrub rornpos it ion for Fox Farm Woods sampled 9/7/75

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Lonurr a x brl lo 4639. 100.00 " 1.63 2778 39.70
PrU71US 1.!irginianll 1386 60.00 1,).43 16.67 160')
Fagus gran dilol ia 1013. 46.67 11.28 12.96 12.12
Ribes rvnosb at i 587 40.00 6.53 11.11 8.82
,1 t er sarch aru m 453. 4000 5.04 11.11 8.08
Fr ax inus (l1nf'ri('ana -153. 21;67 5.0·1 7.41 6.23
Rubus orridcnt alis 240. 1333 267 3.70 319
A mrlnn ch ier sp. 107 6.67 1.19 1.85 1.52

Ulmus rubr a 27. 6.67 30 1.85 1.07

Ostrvu virgin ian a 27 667 .30 1.85 1.07

Solanum dulcam ara 27. 6.67 30 1.85 1.07

Comus st oloniirra 27. Ii.67 30 1.85 1.07

Total 89H4 10000 10000 10000

Tahle 12D Groundlayer [or Fox Farm Woods Sampled 9/7/75.

Density Relative Relative Importance
Species Per ha. frequency Density Frequency Value

Fraxinus americana 395284 100.00 69.93 24.46 47.19
A cer saccharum 25293. 76.47 4.47 1871 11.59
Circaea quadrisulcata 65587. 2647 11.60 6.47 9.04
Smilacina racemosa 20294. 35.29 3.59 8.63 6.11
Lonicera xbella 13529. 26.47 2.39 6.47 4.43
Fagus grandiiolia 7059. 17.65 1.25 4.32 2.78
Cnrex albursina 7941. 882 1.40 2.16 I. 78
Maianthemum canadense 10882 5.88 1.93 1.44 1.68
Quercus borealis 1176. 11.76 .21 2.88 1.54
Ulmus rubra 1176 8.82 .21 2.16 118
Carya cot dilormis 882 8.82 .16 2.16 1.16
Sanguinaria canadensis 2941. .1.88 .52 1.44 .98
Podophyllum peltatum 2059. 5.88 .36 1.44 90
Solanum dulcamara 882. 588 16 1.44 .80
Prunus serotina 588. 5.88 10 1.44 .77
Tilia american a .188 588 10 1.44 .77
Potentilla simplex 1765. 2.94 31 72 ..12
Caulophyllum thalictroides 1176. 2.94 .21 72 .46
Hepatica acutilob a 1176. 2.94 .21 72 46
Geum can adense 588 2.94 10 72 41
Trillium graridijiorurn ')88 2.94 .10 .72 .41
Arisaema Iriphyllum 294 2.94 05 .72 .39
Aster cardijolius 294. 2.94 .os .72 .39
Cryptotaenia canadensis 294 2.94 05 72 .39
[uglans cinerea 294. 2.94 .05 .72 39
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Tilhk 12D COlli iruud

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Osrnorh iza daytoni 294 294 .05 72 .39

Ostrya "irginiana 294 2.94 .0') .72 .~9

Prurius llirginiana 29-1. 2.9-1 05 .72 .39

Rhamnus cat hart itus 29-1 2.94 .W, .72 .~9

Solidago caesia 29-1 29-1 .O~ 72 .~9

R ibes amerieanum 294 2.9'1 .05 .7'.2 .39

Smilax f'Cirrhata 29-1 2.9-1 .0.1 72 .~9

I'itis sp. 294 291 .0') .72 .~9

Polygonatum pubesrens 294 2.9-1 .0', 7'.!. .~9

Total ',05279 100.00 100.00 100.00

Millers Woods

Site 13
Size: 1.50ha
Ozaukee County

Cedarburg Quadrangle
SWlI, SWlI, NEll, Sec 35, T10N, R21E
Private Ownership

Millers Woods was located on the first terrace above the floodplain of Cedar
Creek. On a moderately steep, northeast facing slope, the topographic relief
from crest to bottom was approximately 12m (40ft). The forest was developed on
Ritchy silt loam soil (Lithic Hapludalf), a soil formed part ly in silt and part ly
in glacial drift over limestone bedrock less than 50cm (20in) below the surface
(USDA, 1970). Rapid runoff and potentially serious erosion problems are
the major limitations of the soil. The island was bounded on the east by Cedar
Creek and on the north by the Cedarburg municipal sewage treatment plant.
The western boundary was successional oil field and the southern edge was low-
land forest.

Virtually nothing is known of the land-use history. Examination of ASCS
air photos indicates the woods has not changed in size and shape since 1937.
Some light disturbance was apparent near the hill crest in the 1937 photogra-
phy. The canopy was closed with mature crowns. Few of the canopy species
exceed 45cm (17. 7in) dbh. However, mature red oaks (Quercus borealis)
were numerous and achieved relatively large size. It appears that the stand was
carefully and selectively cut for species other than red oak (Table 13B). The re-
mains of an old wagon trail running diagonally down to the creek are barely
evident.

Canopy and understory were sampled using twenty 10 x 12.5m plots. Sugar
maple (A cer saccharum) was the leading dominant by virtue of a high density
of small stems. Sugar maple accounted for 71%of the stems and 46% of the basal
area (Table 13 A). Red oak was probably the true dominant. Numerous large
specimens (40-70cm dbh) represented 40% of the basal area but only 14% of
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the density. American becchrFagus gr an dilolia) was widelv spaced in t he st and.
A few large spertrrrens were present, but were- not in the sample. The under-
story (stems 2.')-IO.lcm dbh) was dominated by white ash (Fr axinus ameri-
(ana) wh ich accounted for 62% of t he stems rerordi-d (Table 13 B). Ash sapl ings
were evenly di st r ibu t r-d throughout rhe- stand. T'he cool. moist northeast-
facing slop« harbored sornr- rr-lat I\·t'ly large paper birch r B etu fa papVTl/na),
more typical of rhe nort her n-mes ir forest. St ern density and basal area per
hectare was near the average for the 43 forest islands (Table 2). Species richness
and species divers it y (H') were be-low t he avnagf' for t hc 43 islands (Table 3).

To a lesse-r extent, white ash "";\5 co-dominant III the shrub laver with «hoke
cherry (Primus lI1Tginiana), togelht'r t he-y accounted for 66% of the stems. T'hr-v
wert' also the on lv two species to occur in mort' than 40% of the plots (Table
13 C). Species r irhn ess was somewhat higher than average for the 43
islands. Species diversity (H') was also somewhat higher than averagt(Table 'l).
Stem density was the third lowest of all stands examined. This was partially
explained by the low light levels created by the de-nse canopy and nort he-ast-
facing aspect of the slope.

The groundlayn was not sampled. The exotic orchid, helleborine (Epi-
pact is Iat iioii a) was present in small numbers. No rarr- or endangered spe-cies
were observed.



Table 13A. Stand anr ibut es for M iller's Woods (Site 13)
Sample size: 20 plots (10 x 12.5m) Sample Dare: October 4, 1975

Density Basal Area

Species (ha.) Fr equ enrv ('1:"/ha.)

A cer saccharllm 316 100 14.11

Qllercus borealis 64 50 12.20

F aglls grandifolia 40 25 \.69

Brtula papyrifera 12 10 .95

Fr ax inus americana 4 5 .90

QllerCllS alba 4 5 .49

Ostrv a "irginiana 8 5 .18

TOlals 448" 30.52h

a = 181 trees/acre
b = 133.02 h"acre

Relative
Density

~

~
F
~~
c::
~
M
M

Relative Relative Impon ance '"c::
Frequency Dominance Value t:Ilr-

50.00 46.24 55.59
n
~

25.00 3998 26.42 c
1250 5.53 8.99 Ul

M
5.00 3.12 3.60 c::

2.50 2.93 2.11 ~
2.50 \.62 \.67 o

0
2.50 .58 \.62 Z...,

c:
100.00 100.0,0 100.00 t:Il

~
0r-
0
M
0r-

70.54
14.29
8.93
2.68
.89
.89
\.79

10001
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'Table 13 B. Size class distribution [or Miller's Woods
t'r1

<:
Sample size: 0.25ha.

en
a
~
(J)

SIZE CLASS (centimeters) "C
M
0

Species 2'>- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- M
(J)

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total 0
0

Quncus borealis I I 4 3 3 2 I I 17
~

I "C

Fraxinus n,,,ericana I 14 3 I 118 <,

0
0

A rer snrcharu m 6 10 16 15 16 16 II 4 I 95 z
Bet u la IJopyrifna I I I 3 (J)...,
Qllncus alba I I

;.:l
C

Faglls gralldifolia 7 I I 2 3 4 18 0...,

Ost ry a inr gin iana 22 2 2 26 C
;.:l

Acer lllbrlll11 3 I 4 M
I
(J)

T'ilia amniralla 8 8 r"
Comlls alt rrn ijolia 10 10 ::2

A rnelanrh ier larvis 2 2
t;;
0
0

Totals 173 17 17 20 19 21 13 5 6 3 4 2 I I
Z
~
Z

<.0
(.>D
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Table 13 C. Shrub cornpos it iou for Millers Woods

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Fraxinus americuna 3640 9500 3840 1959 28.99

Prunus virginiana 2640. 9000 2.7.85 1856 23.20
Lonicera x bella 440. 40.00 4.64 8.25 6.44
A eer saccharum 480. 35.00 5.06 7.22 614
R ibes cynosbal1 300 30.00 3.16 6.19 468
Vit is rip at io 200. 25.00 2.11 5.15 3.63
Lonicera prolifera 400 10.00 422 2.06 3.14
Ribes americanum 300 15.00 316 309 3.13
Tilia americana 140. 20.00 1.48 4.12 280
Ostrv a virgi11lana 100 20.00 1.05 4.12 2.59
Fagus grandiiolia 100. 20.00 1.05 4.12 2.59
Viburnum lenlago 100. 1500 1.05 3.09 2.07
Cornus racemosa 160 10.00 1.69 2.06 1.87

Prunus serolina 120. 10.00 1.27 2.06 1.66

Cornus stolon ijer a 120. 10.00 1.27 2.06 1.66

Corn us alternifolia 80. 10.00 .84 2.06 1.45

Z ant hoxy lu m am ericanu m 40. 5.00 .42 1.03 .73
Acer rubrum 40. 5.00 .42 1.03 73
Amelanchier sp. 20 5.00 .21 1.03 .62
Carya cordiformis 20. 5.00 .21 1.03 .62
Crataegus punctala 20. 5.00 .21 1.03 .62
Quercus borealis 20. 5.00 .21 1.03 .62

TOlal 9480. 100.00 100.00 100.00

Nieman Woods

Site IS
Size: 0.61 ha
Ozaukee County

Five Corners Quadrangle
NEIl, NW~, SEll, NEIl, See 4, T9N, R21E
Private Ownership

Nieman Woods is located on an east-facing slope of a Cary-age end moraine.
Maximum topographic relief is about 12m. A wet depression exists at the foot
of the slope. The USDA soil survey (1970) indicates the woods is developed on an
eroded Ozaukee silt loam soil (Typic Hapludalf), a soil typical of glacial
moraines. Because of the slope (6-12%) and a relatively slow permeability of
the eroded soi I, runoff is rapid. Standing water was observed at the base of the
slope during the spring. The north side of the island is bounded by an apple
orchard, while croplands lie to the east, south and west. Extensive fencerows
emerge from the northeast and northwest corners.

The land-use history is unknown. The 1937 ASCS air photos reveal a tight
canopy of small crowns, indicating a vigorous second growth stand.

A full census of canopy and understory substantiates the second growth
nature of the stand. No trees larger than 60cm (23.6in) dbh (Table IS B) were
found. The canopy was totally dominated by basswood (Tilia americana)
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which accounted for approximately 53% of the density and basal area (Table
15 A). The relatively high density of basswood resulted from many basswood
clumps near the edges. Clump growth of basswood is probably a result of heavy
logging, occurring about the turn of the century.

Sub-dominant species included white ash (Fr ax inus american a) and red
oak (Quercus borealis) which together accounted Ior 25% of the density and
38% of the basal area. Red oak was restricted to size classes greater than 20cm
(8in) dbh, indicating little reproductive vigor (Table l5B). White ash reached
highest stem density in the 20-35cm dbh size classes. Conversion of the stand to
mesic forest appears probable with sugar maple (Acer saccharum) and iron-
wood (Ostry a llirginiana) comprising 52% and 26% of the stems 2.5-15cm
(l.O-S.8in) dbh respectively.

The structural features of the canopy and understory strata included a stem
density and basal area slightly greater than average (Table 2). Species richness
and species diversity (H') were lower than the average (Table 3).

The shrub layer was dominated by choke cherry (Prurius virginlana) which
accou nt ed for S I% of the stems and occurred evenly throughout the island
(Table IS C). Dogberry (R ibes cvnosbati) and white ash shared a su b-dominant
role with 22% and 16% of the stem density respectively. Only one individual of
black cherry (Prunus serot in a) was sampled in this successional stand. Species
richness was below average, but not significantly so when considering the size
of the island. Species diversity (H') was also lower than average, a value attri-
butable to SI % of the stems being of one species. A single specimen of black
walnut (jugLans nigra) was found in the shrub layer. Considering the isolation
of the stand and the absence of walnut in the canopy, this occurrence presents
an interesting dispersal problem.

The groundlayer was not sampled but no rare or endangered species were
observed.

Table Ir,A. Stand au ributes for Num an Woods (Site I:')
Full Tally (0.61 halo Sample Date: September 6. 1975.

Basal Area Relative Rel at ive Importance

Species Densirv (m'/ha) Density Dominanre Value

Tit/a amrri((lflfl 260 1.1.iO "3.')6 5307 :'3.32

Fr ox in us amerun n a 84 6.08 1729 21.37 19.33

Q,U('f('us horealis ~o 41.'> 8.1~ 16.71 12-13

.1 irr .\O( ( haru 111 .')9 1.2(, 12.20 ,HI 8.31

Ostrv« 7'irg;11ia!1f1 26 .40 .1.42 1.40 341

r IlnlliS tu bra 10 .:;6 2.03 1.97 200

Pru n us SfHJ/ill(1 2 .16 .34 .06 4,,>

Larva r or diiorrnis 3 .07 .6R ,23 .46

(21J(~rr·Ii., 01"0 2 .08 .3~ 27 .31

Totals -186., ~8.~lil, 100.00 9999 100.02

" = 1'17 tIt'I" ;\("1"('

b = 12Hli I,' a( IT
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Table 15B. Size class distribution for Nieman Woods ~
Sample size: 0.61 ha.

>e~
tT1
tT1

SIZE CLASS (centimeters) "'I;l
e
t;!j

Species 2.5- 5- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- r-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total
()
a::e

Tilia american a 4 16 12 23 35 46 28 8 4 178 Vl
tT1

Ulmus rubra 3 2 2 I I 9 e
Quercus borealis 2 3 I 6 7 4 I 24 a::
Fraxinus american a I I 3 5 9 12 10 5 5 I I 53 o

0
Acer saccharum 21 55 23 7 4 I I 102 Z

Prunus serotina I I
...,
~

Quercus alba I I t;!j

Ostrya virginiana 6 32 II 4 I 54 t;!j

Carya cordiformis I 2 3 0r
Totals 32 108 51 43 52 63 39 21 16 5 3 o

tT1
0r
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Tahir 15C Shrub composition for Nieman Woods sampled 9/6/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prurtus uir girnan a .1160 95.00 ·50.59 25.00 37.79
R ibes rv nosb at i 2240. 55.00 21.96 1447 18.22
Frax inus alnericana 1640. 75.00 16.08 1974 1791
Tilia an1('ri('ona 480 4000 471 10.53 7.62
Ulmus ru bra 280 40.00 2.75 10.53 6.64
OstrYll virgininnn 60. 1:>.00 59 3.95 227
Mrnispermu m tan adrnse 80 10.00 78 2.63 171
A err sarth orurn 60. 1000 .59 2.63 1.61
Lon uet a xbelln 40 5.00 39 1.32 .85
R ibes americanum 40 5.00 39 1.32 .85
l'iburnum lent ago 20 5.00 20 1.32 76
Parth enocissus quinquriolia 20 5.00 .20 1.32 76
Carya cot diiorm is 20. 5.00 20 1.32 .76
Samburus canadensis 20. 5.00 .20 132 .76
Pru nus srrot in a 20. 5.00 .20 1.32 76
[uglans nigra 20. 5.00 20 1.32 .76

Total 10200. 10000 100.00 100.00

Mee Kwon Park

Site 16
Size: 7.21ha
Ozaukee County

Cedarburg Quadrangle
S£I4, SW\\, N£I4, Sec 10, T9N, R21E
City of Mequon

Mee Kwon Park is located on a northwest-facing slope. Although the sub-
strate is glacial till, an outcrop of Niagara dolomite occurs at the southwest
edge of the stand. Nearly 12m of topographic relief exists within the stand.
A steep, non-vegetated ravine runs diagonally out of the northwest edge of the
island. The forest is developed on Ozaukee silt loam soil (Typic Hapludalf).
The soil is typically well-drained and formed over glacial till. The forest is
bounded on the north and east by grassy parkland. The south boundary is
successional forest and the west boundary a steep (15m) roadcut along State
Highway 57.

Much of the land-use history of the island is unknown. The island was
owned by the Nieman family for approximately 100 years and was part of
their large fox farm empire. The former owner reports that there had been no
grazing or logging in the woods within the last 25 years and probably not
since at least 1915 (Ed Nieman, pers. comm.). Examination of the 1937
ASCS air photos indicates a section near the center of the island, approximately
2.5ha in size, with a mature canopy. Surrounding this core, the remainder of
the island appears to have been selectively logged since numerous small holes
occurred in the canopy. Part of the fox farm encroached upon the woods in the
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southeast corner and the remnants of a small gravel road, now overgrown,
enters the east-central portion of the stand.

The canopy and understory strata were sarn pl ed using twenty lOx 25m
plots. Sugar maple(Arer sacch arurn.) and American beech (Fagus grandijo lia)
dominated the canopy layer with a combined 74% of the stems, 57% of the basal
area and 59% of the importance value (Table 16A.) Sugar maple and beech were
present in all size classes to 45cm (17.7in) dbh with a conspicuous reduction in
density in the larger size classes (Table 16B). ThE' low density in the size classes
greater than 45cm suggests a period of light CUlling. Eighty four per-
cent of the stems 2.5-10.1 cm dbh were sugar maple and beech suggesting a
trend back to rnesic conditions. Stem density 10.2crn dbh was nearly a standard
deviation greater than the average for the 43 islands (Table 2). The presence of
a single, large hackberry (Celtis occident alis) and a yellow birch (Betula
lutea) provide excellent opportunities to examine intra-stand seed dispersal.
Species richness was average and species diversity (H') for the 43 forest islands
was slightly below average (Table 3). The lower species diversity for the canopy
and understory strata can be attributed to a relatively low equitability (J)
component; 77% of the sterns recorded were either sugar maple or beech.

Only 13 species were sampled in the shru b layer, anum ber significantly below
the average. Sugar maple and choke cherry (Prurius lIirginiana) dominated the
shrub layer accounting for 81% of the stems sampled (Table 16C). As expected
with a low species richness and equ it abi l iry (J) component, species diversity
(H') was lower than the average for t he 43 forest islands (Table 3).

No single species dominated the groundlayer of Mee Kwon Park (Table
16 D). Five species shared 80% of the stems recorded, but only
three species occurred in half or more of the plots. Sugar maple, choke cherry,
and white ash comprised nearly 40% of the stems of the groundlayer. Species
richness and species diversity (H') were near the average for the 31 islands
sampled. No rare or endangered species were encountered.



Table 16A. Stand attributes for Mee Kwon Park (Site 16)
Sample size: 20 plots (10 x 25m) Sample Date: August 12, 1975.

Density Basal Area

Species (ha.) Frequency (m'/ha.)

A cer saccharum 180 95 11.46

Fagus grandifolia 226 100 6.87

Tilia americana 30 55 3.68

PrtUlUS serot ina 52 50 2.21

Qurrcus borealis 20 30 4.72

Frnx in us a,nerica1'la 18 30 1.00

Ulmus rubra 6 15 .92

Ostrya !'irginiana 6 15 .14

Ulmus americana 4 10 .27

J u glans cinerea 4 10 .23

Celt is oCCldentalis 4 5 .50

Totals 550" 32.00"

a = 223 treeslacre
b = 139.47 ft'/acre

r-
t>1
"0::
t>1
<:
Vl
a
z
[fJ
'"0

Relative Relative Relative Importance Mo
Density Frequency Dominance Value M

[fJ

32.73 22.89 3581 30.48 o
0

41.09 24.10 21.48 28.89 &:
5.45 13.25 11.50 10.07

'"0
<,

9.45 12.05 690 9.47 o
0

3.64 7.23 14.76 8.54 &:
3.27 7.23 3.12 4.54 [fJ

1.09 3.61 2.88 2.[j3
..,
'"1.09 3.61 .43 1.71 c

.73 2.41 .84 1.33 o..,

.73 2.41 .72 1.29 c:
'".73 1.20 1.56 1.16 M
I
[fJ

100.00 99.99 100.00 100.01 M

~
Vio
0
Z
~
Z

<.0
<.0



0
0

Table 1GB. Size class distribution for Mee Kwon Park
Sample size: 0.5ha.

s:
r-
~
>c~
t"'1

SIZE CLASS (centimeters)
t"'1
'"0
c:

Species 2.5- 5- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
O:lr-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total CS
z

A en saccharllm 28 31 25 7 13 18 II 7 5 I I 2 149 c:
(J)

Tilia alllericana I 3 I I 3 2 4 I I I I 19 t"'1

Ulmus rubra I I I I
c:

" s:
Querclls borealis I I 2 5 I 10 o
Celtis crcnir nt al is I I I 3 0

Z

Faglls grandifolia (i 16 3.1 40 23 10 .5 I I 136 ...,

Frax in us anuricana 2 I 2 2 I I I 2 12 ~
Prunus serot in a I 3 6 10 5 I I 27

O:l

U lrn us anlericfl1w I I 2 e:i

J uglans cinerea I I 2
0r-

Osll\'Q "irginiana I 3 I I I 7 0
A CN negll n do I I t"'1

0r
Totals 41 55 68 56 51 38 23 12 10 2 " 7 2 3



LEVENSON: SPECIES COMP./COM. STRUCTURE-S.E. WISCONSIN 101

Table 16C. Shrub composition for Mee Kwon Park sampled 8/12/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Aur sacchorurn 10360 90.00 4837 21. 18 34.77
Prurius virginiana 6980. 9500 32.59 22.35 27.47
R ibes cvnosb ati 1900 4500 8.87 1059 9.73
Frax inus amrric ano 640 &0.00 2.99 1176 7.38
Fagus grandiiolia 600. 4500 2.80 10.59 6.69
Prunus serotin a 320 4500 149 1059 604
R ibes americanum 220. 15.00 103 353 2.28
Ulmus rubra 40. 10.00 .19 2.35 1.27

Carya rordijormis 40 1000 .19 2.35 1.27

Solanum du lcamara 200. 5.00 .93 118 1.06

r-'ibumum opulus 60 5.00 .28 118 .73
Comus alternijolio 40. 5.00 .19 1.18 68
Quercus borealis 20 5.00 .09 118 .63

Total 21420 100.00 100.00 10000

Table 16D. Croundlayer for Mee Kwon Park sampled 8/12/75.

Dens ity Relative Relative Importance
Species Per ha. frequency Density frequency Value

A cet saccharum 35000. 70.00 12.90 18.67 15.78
Prunus virginiana 40750. 52.50 15.02 14.00 14.51
Circaea quadrisulcat a 50500 37.50 18.62 10.00 14.31
Frax inus amerieana 29750. 5250 10.97 1400 12.48

Carex pensylvanica 60000. 10.00 2212 2.67 12.39
Srnilacina racemosa 5750. 17.50 2.12 4.67 3.39
Trillium grandiflorum 8750 12.50 3.23 3.33 3.28
A Ilium tt iroccurn 3500. 17.50 129 4.67 2.98
Arisaema triphyllum 5500. 12.50 2.03 3.33 2.68
Ribes cvnosb ati 5250. 12.50 194 333 2.63
Ribes americanum 5250. 10.00 194 2.67 230
Vilis sp. 2000 1250 .74 333 2.04
Pcrthenocissus qu in queiolia 8000 2.50 2.95 .67 181
Fagus grandiiolia 1000. 750 .37 2.00 118
Quercus borealis 750 7.50 .28 2.00 114
Podophyllum peltatum 750 .?OO .28 133 .80
Tilia americana 500 5.00 .18 133 76
Solidago caesia 2000. 2.50 .74 .67 70
Carex albursina 1750. 250 65 67 .66
Comus alt ernijolio 1000. 2.50 .37 .67 52
Rhus radii ans 750. 2.50 .28 .67 47
Solanum dulcamara 750 2.50 .28 67 47
Lon icera x bella 500 2.50 .18 .67 43
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Table 16D continued

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

A etea alba 250. 2.50 ..Og :67 .38
C aulophy llum thalietroides 250. 2.50 .09 .67 .38
Geum eanadense 250. 2.50 .09 .67 .38
Prunus serotina 250. 2.50 .09 .67 .38
Sanguinaria canadensis 250. 2.50 .09 .67 .38
Smilax eeirrhata 250. 2.50 .09 .67 .38

Total 271250. 100.00 100.00 100.00

Highland Woods

Site 17
Size: 4.25ha
Ozaukee County

Thiensville Quadrangle
N~, NEl4, NEl4, See IS, T9N, R21E
Private Ownership

Highland Woods was located on a narrow upland of aCary end moraine. The
major portion of the island occurred on the near-level upland, a small section
on a gentle east-facing slope and nearly 20% of the stand on a moderate west-
facing slope. The forest on the slopes was developed on Ozaukee silt loam soil
(Typic Hapludalf). This soil is characterized by having a relatively shallow cap
of silt over the glacial till. The near-level section of the stand was on Hochheim
loam soil (Typic Argiudoll). Hochheim loam is formed in calcareous, loamy
glacial till and is typically well drained (USDA, 1970). The soil is usually asso-
ciated with glacial ridges. The island was bounded on the west and north by
highways. The east boundary was a low, old field and the south was open, suc-
cessional forest.

The land-use history of the forest is unknown. Former owners believe the
island was never grazed, but the logging history is uncertain (Ed Nieman, pers.
comm.). Examination of 1937 ASCS air photos indicates a closed, even-aged
canopy, suggestive of a vigorous second growth stand. Size class distribution of
the canopy species indicated none larger than 65cm (25.5in) dbh (Table 17 B).
Restriction of sugar maple (A.•er saccharum) and American beech (Fagus
graridijolia) to size classes less than 55cm (21.6in) dbh, with most less than
40cm (15.7in), is suggestive of nearly mature second growth stand which was
probably selectively cut prior to the turn of the century.

The canopy and understory strata were sampled using twenty-five lOx 25m
plots. Sugar maple was the leading dominant accounting for 45% of the stems,
39% of the basal area, and 37% of the importance value (Table 17A). White ash
(Fraxinus americana) and American beech were sub-dominants combining to
comprise an additional 33% of the stems and 36% of the basal area. Continued
maturation of the stand will occur as 80% of the stems 2.5-10.1cm dbh were
beech and sugar maple. As expected for a vigorous, second growth stand, stem
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density and basal area per hectare were slightly higher than (he average. Species
richness was somewhat lower than the average for the 43 forest islands (Table 2).
As a result, species diversity (H') was also somewhat lower than the average,
possibly reflecting the lack of recent disturbance (Table 3).

The shrub layer was dominated by choke cherry (Prunus virginiana) ac-
counting for 57% of the stems and 40% of the importance value (Table 17 C).
Sugar maple and white ash were sub-dominant making up an additional 25%
of the density and 29% of the importance value. As in the canopy and under-
story strata, the species richness and species diversity (H') were somewhat lower
than the average for the 43 forest islands (Table 3). The relatively low species
richness is probably attributable to the low light intensity under the complete
and dense canopy.

Similarly, only 20 species were recorded in the groundlayer of Highland
Woods. The shade tolerant, mesophyllic Jack-in-the-pulpit (Arisaema
triphyllum) dominated the groundlayer accounting for 48% of the stems (Table
17 D). White ash was the only other species to occur in more than half of the
plots while contributing 19% of the stems. The remainder of the species were
also shade tolerant suggesting that the canopy had been closed long enough to
eliminate successional species. Locally high densities of the European orchid,
helleborine (Epipactis latifolia) were common. Persistence of this species in
the dark, southern-mesic Ior ext suggests that it is capable of becoming a per-
manent member of the community. The relatively low species richness coupled
with the domination of Jack-in-the-pulpit contributed to the lower than
average species diversity (H') (Table 3). No rare or endangered species were
encountered.



Table 17 A. Stand anributes [or Highland Woods (Sire 17)
Sample size: 25 p10lS (10 x 25m) Sample Dale: May 29. 1975.

Density Basal Area

Species (ha.) Frequency (m'/ha.)

A rer saccharum 210 100 12.10
Frax inus americana 51 68 7.28
Fagus grandiiolia 104 52 3.89
Tilia americana 22 28 2.55
Ulmus ruhra 22 32 1.93

Prunus seralilla 18 32 .99
Quercus borealis 11 24. 1.81

Os/rya virginiana 24 20 .38
Ulmus americana 2 4 .17

TOla1s 464,. 31.1 0"

a = 188 ueesvacre
b = 135.58 h2/acre

;;.•.

~
F
:E;,.-
c::
:>::
tr1

Relative Relative Relative Importance tr1

Density Frequency Dominance Value '"c::
t::C

45.17 27.78 38.90 37.28
r-n

11.03 18.89 23.41 17.78 ~
22.41 14.41 12.51 16.44 c::
4.83 7.78 8.21 6.94

[JJ
tr1

4.83 8.89 6.21 6.64 c::
~

3.79 8.89 3.18 5.29 o
2.41 6.67 5.82 4.97 0
5.17 5.56 1.21 3.98 Z....,
.34 I. 11 .55 .67 :>:l

;;
99.98 100.01 100.00 99.99 t::C

(3
r
o
tr1
0r
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Table 17 B. Size class distribution for Highland Woods
Vl
0

Sample size: 0.63ha. ~
VJ
'"C
1"'1o

SIZE CLASS (centimeters) f;1
VJ

o
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- 0

~
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total '"C

<,

o
Tilia americana 4 8 3 2 I 2 I 3 I I 26 0

Quercus borealis I I I I 2 I 6 ~

Fraxinus amnicana 4 I 3 4 8 7 3 I I 32 VJ....,

Ulmus rubra I 6 2 3 5 I I 1 I 21 ~
A en saccharum 65 64 21 17 29 21 21 13 3 I 3 258

C

Fagus gr an dijolia 18 22 18 17 19 4 5 I ? 106 Sl
C

Prunus serafina 1 2 2 4 1 3 1 14 ~
Ulmus americana 2 I 3

1"'1
I

Os/rya virginiana 10 5 9 6 30 [J)

Pru nus virginiana I 1 2
M
~

Totals 100 110 55 45 58 26 37 24 16 14 7 4 3
eno
0
Z
~
Z

;;
!.J'
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Table 17 Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Primus virginiana 10832. 108.00 57.13 23.08 40.10

A cer saccharum 2560. 84.00 13.50 17.95 15.73

Fraxinus americana 2176. 68.00 11.48 14.53 13.00

R ibes cynosbati 1808. 48.00 9:54 10.26 990

Ribes americanum 752 44.00 397 9.40 6.68

Fagus grandifolia 384. 32.00 2.03 6.84 4.43

Tilia americana 208. 2800 1.10 5.98 3.54

Cornus racemOSa 48. 12.00 .25 2.56 1.41

Carya cordifarmis 32. 8.00 .17 1.71 .94

A cer negundo 32. 8.00 .17 1.71 .94

Crataegus succulenta 32. 4.00 .17 .85 .51

Vitis riparia 16. 4.00 .08 .85 ·47

Ulmus american a 16. 4.00 .08 85 .47

Solanum dulcamara 16. 4.00 .08 .85 .47

Prunus serotina 16. 4.00 .08 .85 .47

Ostrya virginiana 16. 4.00 .08 .85 .47

Comus altemifalia 16. 4.00 .08 .85 .47

TOlal 18960. 100.00 100.00 100.00

Table 17 D. Groundlayer for Highland Woods Sampled 6/25175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Arisaema triphyllum 134750. 60.00 48.04 20.69 34.36

Frax inus american a 52000. 67.50 18.54 23.28 20.91

Circaea quadrisulcata 37000. 30.00 13.19 10.34 11.77

Smilacina racemosa 16750. 35.00 5.97 12.07 9.02

Prunus virginiana 22000. 25.00 7.84 8.62 8.23

A cer saccharum 2250. 17.50 .80 6.03 3.42

Fagus grandifalia 1500. 10.00 .53 3.45 1.99

R ibes cynosbati 4500. 5.00 1.60 1.72 1.66

Tilia americana 750. 7.50 .27 2.59 1.43

Podophyllum peltatum 2500 5.00 .89 1.72 1.31

Carya cordiform is 500. 5.00 .18 1.72 .95

Caulophyllum thalictroides 1750. 2.50 .62 86 .74

Rubus odoratus 1750. 2.50 .62 .86 .74

Epipactis latifolia 750. 2.50 .27 .86 .56

A Ilium tricoccum 500. 2.50 .18 .86 .52

Phlox dioaricaia 250. 2.50 .09 .86 .48

Actra olbo 250. 2.50 .09 .86 .48

Cor nu» 1I11i'm/loll!i 250. 2.50 .09 .86 .48

1'111111.1 rtI lnn 250. 2.50 09 .86 .48

r'ihurllllln drnt atu in 250 2.50 .09 .86 .48

TOlal 280500. 100.00 100.00 100.00
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Garvey's Woods

Site 19
Size: 2.91ha
Ozaukee County

Thiensville Quadrangle
NE~, NW~, SE~, SD~, SW',4, NE',4,
See 27, T9N, R21E

Garvey's Woods is located near the base of a Cary end moraine, Topographic
relief within the island does not exceed 4m, but the forest is effectively divided
into two distinct sections. The northern two-thirds of the forest developed on
Ozaukee silt loam soil (Typic Hapludalf). This soil is well-drained and
occurs on glacial moraines formed in a silt cap less than 50cm (20in) over silty
clay loam glacial till. The southern third of the forest is associated with a
small, intermittent stream. The somewhat poorly drained Mequon silt loam
(U dollic Ochr aqualf) is typical of drainageways and depressions. Wetness
is the major limitation of this soil and it is likely to pond in the spring and
after heavy rains (USDA, 1970). The island is bounded on the north and east by
grassy open fields. The south and west boundaries are cropland.

The land-use history of the site is not known. Size class distributions of the
canopy tree species indicates a conspicuous reduction of stems in the classes
greater than 45cm (17. 7in) dbh Table 19B). The absence of larger individuals
of red and white oak (Quercus borealis and Q. alba), American beech (Fagus
grandilolia] and basswood (Tilia americana) strongly suggests some logging
perhaps prior to the turn of the century. Vigorous reproduction of sugar
maple (A cer saccharum), beech and ironwood (Ostry a virginiana) indicates
the stand is recovering rapidly. There was no evidence of grazing. Examination
of 1937 ASCS air photos indicates that the island was much the same as today.
The southern third, the lowland area, appeared more open; perhaps in re-
sponse to the drought of that period. The northern two-thirds had a dense, even
canopy suggesting vigorous second growth. At approximately the same time,
the woods was referred to locally as "ginseng woods" as a result of efforts to grow
ginseng (Panax sp.) commercially in the woods (Arthur Garvey, pers. comm.).

The canopy and understory were sampled using twenty 10 x 25m plots. The
canopy was dominated by a young growth of sugar maple which accounted
for 37% of the stems and 38% of the basal area (Table 19A). White ash and beech
were sub-dominant and combined contributed another 40% of the stems and
basal area. As might be expected of a vigorous second-growth stand, stem
density and basal area were slightly higher than average for the 43 forest islands
(Table 2). The understory (stems 2.5-10.lcm dbh) was strongly dominated by
sugar maple and beech which together accounted for 73% of all stems recorded
(Table 19 B). Species richness, even with the somewhat wet-mesic "habitat
island" was slightly lower than average as was species diversity (H') (Table 3).

Conversely, the species richness and diversity (H') of the shrub layer were
somewhat higher than the average (Table 3). Choke cherry (Pt urius virginiana)
was the most numerous and widely distributed species accounting for 39% of
the stems (Table 19C). Sugar maple and dogberry (R ibes cv nosb ati) were sub-
dominant combining for an additional 32% of the stems. Two common com-
ponents of the shru b and understory strata of r he southern-mesic forest, the now
relatively uncommon witch-hazel (Hamamelis uirginiaria) and leatherwood
(Dirra palustris), were both present in this stand.
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Twenty-nine species were sampled in the summer groundlayer. White
ash seedlings were most numerous, accounting for 36% of the stems recorded
(Table 19 D). Numerous successional species were present, further substan-
tiating past disturbance. Even with the successional species and wet-mesic
community, species diversity (H') was slightly lower than the average of the31
islands sampled (Table 3). There was no remaining evidence of the attempted
cultivation of ginseng. No rare or endangered species were encountered.



Table 19A. Stand attributes for Garvey Woods (Site 19)
Sample size: 20 plots (10 x 25m) Sample Date: July 16. 1975.

Density Basal Area

Species (ha.) Frequency (m2/ha.)

A cer saccharum 176 85 11.46

Fagus gran dilolia 112 95 5.35

Fraxinus americana 80 65 666

Tilia americana 40 40 2.46

Ulmus rubra 24 25 1.36

Prunus sera/inn 28 25 .96

Quercus borealis 4 10 .57

Quercus alba 4 10 .40

C arya cordiformis 6 10 .08

Ulmus americana 2 5 .42

J uglans cinerea 2 5 .41

Totals 478,. 30.13h

a = 194 trees/acre
b = 131.29 ftz/acre

r-
t>1

'"t>1<:
VJ
a<:
(j)

'"0
M

Relative Relative Relative Importance 0
Density Frequency Dorn inance Value M

(j)

o
36.82 2267 38.04 32.51 0
23.43 25.33 17.77 2218

a;:
'"0

1674 17.33 22.10 1872 <,

o
8.37 10.67 8.15 9.06 0
5.02 6.67 450 5.40 a;:
5.86 6.67 3.19 5.24 ir:...,
.84 2.67 1.91 1.81 i<l

.84 2.67 1.32 1.61 C

1.26 2.67 25 1.39 q
C

.42 1.33 1.40 1.05 i<l

.42 1.33 136 1.04 M
I
(j)

10002 100.01 99.99 100.01 M
~eno
0z
~z
;;
<J:>



Table 19B. Size class distribution [or Garvey Woods
Sample size: 0.5ha.

0

SIZE CLASS (centimeters) 3::r:
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-

::E
>-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total c
;.:
M

Fraxinus americana 3 3 7 2 7 5 8 5 2 2
M

I I 46 -e

A cer saccharum 152 49 19 12 9 13 17 8 3 4 I I I 289 c
OJ

Fagus gr andiiolia 24 23 15 II 6 12 6 3 2 I
r-

103 n
Ulmus americana I I 3::

Juglans cinerea

c:::
I I (f)

M

Quercus borealis 2 I I I 4 c:::
3::

Prunus serotina 7 13 5 5 2 I I 34 o
Quercus alba I I 2 0

Z

Tilia americana 3 8 5 6 I 2 3 2 I
>-1

31 ;<:l

Ulmus rubra I 6 2 I 4 2 I 2 19 t;;
OJ

Carya cordi/ormis 3 3 2 I 9 0

Ostrya virginiana 18 19 37 r-

A melanchier laeois

o
I I M

Crataegus succulenta 3 3
0r

Totals 216 125 56 38 28 34 35 19 II 7 7 2
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Table 19C. Shrub composition for Garvey Woods sampled 7126/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 6160. 95.00 3949 16.52 28.00
Acer saccharum 2340. 85.00 ·15.00 14.78 14.89
Ribes cynosbati 2660. 6000 17.05 10.43 13.74
R ibes americanum 1680. 45.00 10.77 7.83 9.30
Fraxinus americana 460. 50.00 2.95 8.70 5.82
Prunus serotina 340. 40.00 2.18 6.96 4.57
Fagus grandifolia 680. 25.00 4.36 4.35 4.35
Carya cordijormis 260. 40.00 1.67 6.96 4.31
Vilis rip aria 160. 20.00 1.03 3.48 2.25
Lonicera xbella 140. 15.00 .90 2.61 1.75
Hamamelis virginiana 120. 15.00 .77 2.61 1.69
Ostry a virginiana 80. 15.00 .51 2.61 1.56
Viburnum lenlago 200. 10.00 1.28 1.74 1.51
D irca palustris 60. 15.00 .38 2.61 1.50
Tilia americana 100. 10.00 .64 1.74 1.19
l ' 1mliS ru brn 60. 10.00 .38 1.74 1.06
Znn! /i()XY/1l 111 flnlrri( anun7 20. 5.00 .13 .87 .50
Rllhlls (}Icidnllllli, 20. 5.00 .13 .87 .50
A m elon ch irr .11'. 20. 5.00 .13 .87 .50
1\1 en isp ermu m t an adrnsr 20. 5.00 13 .87 .50
Cornll.1 st olon ijnn 20. 5.00 .13 .87 .50

Total 15600. 100.00 100.00 100.00

Table 19D. Groundlayer for Garvey Woods sampled 7/31175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus americana 82250. 90.00 35.61 23.53 29.57
Geranium maculatum 25500. 45.00 11.04 11.76 1140
Prunus virginiana 20250. 47.50 8.77 12.42 10.59
Carex pensylvanica 34250. 15.00 14.83 3.92 9.37
A cer saccharum 7750. 30.00 3.35 7.84 5.60
Circaea quadrisulcata 18000 10.00 7.79 2.61 5.20
Smilacina racemosa 6250. 22.50 2.71 5.88 4.29
R ibes cynosb au 8250. 17.50 3.57 4.58 4.07
Hydrophyllum virginianum 5250. 10.00 2.27 2.61 2.44
Arisaema triphyllum 4000. 10.00 1.73 2.61 2.17
Tilia americana 1500. 12.50 .65 3.27 1.96

iit i: sp. 2250. 10.00 .97 2.61 1.79

Podophyllum p elt atu m 1500. 10.00 .65 2.61 1.63

AgmtJ\'yon sm it h ii 3500. 5.00 1.52 1.31 1.41

Corrx sp. 3250. 2.50 1.41 .65 1.03

Tv ill iu m gralldifloru111 1500. 5.00 65 1.31 .98



112 MILWAUKEE PUBLIC MUSEUM CONTRIB. BIOL. GEOL.

Table 19 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fagus grandi/olia 750. 5.00 .32 J.31 .82

Crataegus pun ct ata 500. 5.00 .22 J.31 .76

Smilax herbacea 500. 5.00 .22 J.31 .76

Ribes americanum 1000. 2.50 .43 .65 .54

Hamamelis virginiana 500. 2.50 .22 .65 .44

Prurius serotina 500. 2.50 .22 .65 .44

Solidago caesia 500. 2.50 .22 .65 .44

A Ilium tricoccum 250. 2.50 .11 .65 .38

Crataegus succulenta 250. 2.50 .11 .65 .38

Menispermum canadense 250. 2.50 .11 .65 .38

Ostrya virginiana 250. 2.50 .11 .65 .38

Sanguinaria canadensis 250. 2.50 .11 .65 .38

Ulmus rubra 250. 2.50 .11 .65 .38

Total 231000. 100.00 100.00 100.00

Genglers Woods

Site 20
Size: 1.58ha
Ozaukee County

Menomonee Falls Quadrangle
NE'A, NW\4, NW\4, SE~, Sec 33, T9N, R2lE
Private Ownership

Genglers Woods is located at the crest of a Cary-aged end moraine. Topo-
graphy slopes downward from the site in all directions. A small depression
occurred at the northern end of the stand, but relief was neglible. Standing
water was observed in the depression on several dates. The forest is developed on
the well-drained Ozaukee silt loam soil (Typic Hapludalf). These soils are
typical of glacial ridges in Ozaukee County. The island is bounded on the
north and east by successional old fields. Cropfields exist on the south and
west sides.

The early land-use history of the site is unknown. Examination of 1937
ASCS air photos indicates the island was then the same size and shape as it is
today. A small trail entered the woods from the west. The canopy appeared
very tight, possibly indicating a vigorous second-growth stand. Local resi-
dents had no recollection of grazing. The size class distribution of the canopy
species suggests heavy logging since few individuals exceed 50cm (19.6in)
dbh (Table 20 B). The stand appeared to be well on its way to recovery until
numerous large elms (Ulmus sp.) were stricken with Dutch-elm disease. A
confirmed tornado was recorded in the vicinity of the island during the spring
of 1974. A sugar maple (A cer saccharum) and two basswood (Tilia americana)
in the 80+ size classes were apparently uprooted.
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The canopy and understory were sampled using fifteen 10 x 12.5m plots.
Basswood and white ash (Ft ax inus americana) were the leading dominants ac-
counting for 44% of the stems, 64% of the basal area, and 5 I%of the importance
value (Table 20 A). Sugar maple and American beech (Fagus gran if a lia) shared
sub-dominant positions contributing a combined 37% of the density and 24%
of the basal area. Basal area per hectare was significantly lower than that
expected (Table 2). Part of the explanation lies in the large number of dead
elms still standing and the recent windthrows. Successional processes have
not had sufficient time to produce a high density of small stems. Future re-
covery is seen in the understory where sugar maple accounts for 34% of the
stems between 2.5-10.lcm dbh and basswood makes up another 17% (Table
20 B). The species richness and diversity (H') were lower than the average for
the 43 forest islands (Table 3).

Sugar maple. choke cherry (Prunus i.irginiona), and basswood were the
leading dominants of the shrub layer combining to comprise 48% of the stems
and 41% of the importance value (Table 20 C). As might be expected in a
disturbance situation, the stem density, species richness and species diversity
(H') were all greater than the average for 43 stands (Table 3). Species richness
was increased by the presence of several species more typical of wet-mesic com-
munities.

The groundlayer was dominated by white ash comprising 45% of the stems
and 33% of the importance value (Table 20 D). The only other species to occur
in half or more of the plots was choke cherry which was second in importance.
Nearly 68% of the species occurred in 5% or less of the plots. Several species re-
corded in the groundlayer are more typical of wet-mesic communities. Per-
haps the relative positions of dominance of white ash, which can tolerate
periodic flooding, and black cherry (Prunus serafina) which is intolerant of
flooding (Lindsey. et aI, 1961), is a function of moisture rather than succession.
Overall species richness is less than average as was species diversity (H ') due to a
relatively low equ itabil ity (]') component (Table 3). No rare or endangered
species were e-nrou nrered.



Table 20A. Stand aruibutcs for Gengler's Woods (Site 20)
Sample size: 15 plots (10 x 12.5111) Sample Date:

Species

T'rh « nmrru alia

Fr(1\J1IIi.\ auuru fO/(1

Fa~/I.I~'{/l1dll()"{/

,·I(f'r .,1/( i h aru m

().\/r,,{/ i'H).!:'111flllfl

(2Uf'f( /1,\ lunrul r»
,·If ('r rlllnlll}1

l ' l niu: in lnu m

Cr(l((lt'.f.!:I1..\ .'lllf u l cnl u

Totals

Density
(ha.) Frequency

133 67
85 67
101 40
80 47
75 40
5 7
5
5 7
5 7
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494"

a = 20 I trees/acre
b = 99.35 fl'/ane

Sept ember 24, 1975.

Basal Area Relative
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7.58 26.88
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2.45 20.43
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Table Zfl B. Size class dist ribut ion for Ccngil'r's Woods
Sample size: 0,1 gha,
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Table 20C. Shru b composition for Gengler's Woods sampled 8/27/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

A cer saccharum 3999 100.00 19.92 13.04 1648

Prunus uirginiana 3226. 80.00 16.07 10.43 13.25

Tilia american a 2506. 80.00 12.48 10.43 11.46

M enispermum canadense 2906. 40.00 14.48 5.22 9.85

R ibes cynosbati 1946. 7333 9.69 9.57 9.63

Fagus grandifolia 1253. 66.67 6.24 8. 70 7.47

Ft ax inus american a 1066. 73.33 5.31 9.57 7.44

Ostrya uirginiana 1253. 60.00 624 7.83 7.03

Ulmus rubra 267. 33.33 1.33 4.35 2.84

Prunus serotina 187. 33.33 .93 4.35 2.64

Quercus borealis 293. 20.00 1.46 2.61 2.03

Fraxinus nigra 80. 20.00 .40 2.61 1.50

Solanum dulcamara 373 6.67 1.86 87 1.36

Carya cordiform is 133. 13.33 .66 1.74 1.20

Crataegus punctate 53. 13.33 .27 1.74 1.00

Lonicera xbel/a 160. 6.67 .80 .87 .83

VIburnum rafinesquianum 80. 6.67 .40 .87 .63

Vitis riparia 80 667 .40 .87 .63

Crataegus succulent a 80 6.67 40 .87 .63

H ibr» nmrr u anI/ill 53. 6.67 .27 87 .57

Crlt i» {)( cidemal is 27. 6.67 .13 .87 .50

Zonflin.YvltlUl amrrna n n m 27. 6.67 .13 87 .50
Rhnmnus rat harluux 27. 6.67 .13 .87 .50

Total 20075. 100.00 100.00 100.00

Table20D. Groundlayer for Gengler's Woods sampled 8127 and 9/27175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus americana 90250. 85.00 45.07 21.22 33.15

Prurius lIirginiana 24000. 50.00 1199 12.48 12.23

Carex p ensvluaruca 24000. 1000 . 1199 2.50 7.24

Srnilacin a racemosa 12750 30.00 6.37 7.49 6.93

Tilia americana 4750. 42.50 2.37 10.61 6.49

Geranium maculalum 9250 3000 4.62 749 6.05

A rer saccharum 6500 30.00 3.25 7.49 5.37

Fagus grandifolia 1750. 12.50 87 3.12 2.00

Geum can adense 2500 10.00 125 2.50 1.87

M aianlhemum canad ense 3000 8.00 150 2.00 1.75

Hep at ica acut ilob a 3750 5.00 187 1.25 1.56

Arisaema Iriphyl/um 750 7.50 .37 187 112

Rhamnus cathnrticus 2000 5.00 100 1.25 1.12
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Table 20 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Hydrophyllum virginianum 1500. 5.00 .75 1.25 1.00

Ribes cvnosboti 1500. 5.00 .75 1.25 1.00

M enispermum canadense 1250. 5.00 .62 1.25 .94

Circaea quadrisulcata 750. 5.00 .37 1.25 .81

Smilax herbacea 750. 5.00 .37 1.25 .81

Ostrya virginiana 500 5.00 .25 1.25 .75

Pilea pumila 500. 5.00 .25 1.25 75

Smilax ecirrhata 500. 5.00 .25 1.25 .75

Solidago flexicaulis 500. 5.00 .25 1.25 .75

Trillium grandijloturn 1500. 2.50 .75 .62 .69

Hystrix patula 1250. 2.50 .62 .62 .62

Laportea canadensis 1000. 2.50 .50 .62 .56

Ep ijagus virginiana 750 2.50 .37 .62 .50

Fragaria virginianum 500 2.50 .25 .62 .44

Podophyllum peltatum 500. 2.50 .25 .62 .44

Vitis sp. 500. 2.50 .25 .62 .44

Actea alba 250. 2.50 .12 .62 .37

A Ilium tricoccum 250. 2.50 .12 .62 .37

Prunus serotina 250. 2.50 .12 .62 .37

Pyrola elliptica 250. 2.50 .12 .62 37

Quercus borealis 250. 2.50 .12 .62 .37

Total 200250. 100.00 100.00 \00.00

Stauss Woods

Site 21
Site: 2.19ha
Ozaukee County

Menomonee Falls Quadrangle
NE14, NW14, SW14, See 33, T9N, R21E
Private Ownership

Stauss Woods is located on a gentle south-facing slope near the crest of an
end moraine of Cary age. Topographic relief within the island is approxi-
mately Sm. Most of the forest is developed on a slope of eroded Ozaukee silt
loam (Typic Hapludalf). The more level portions are less eroded. The soil is
typical of glacial moraines and is well drained (USDA, 1970). The southern
portion of the island contains a large depression in which standing water oc-
curs for a large part of the growing season. A swamp forest exists in and around
the depression in which an Ashkum silt loam (Typic Haplaquoll) has de-
veloped.

Little is known of the land-use history. About 1875, the stand was logged
and the timber was used for pilings (Melvin Stauss, pers. comm.). Examination
of the 1937 ASCS air photos indicates the island was then the same size and
shape. The canopy appeared to be very tight suggesting vigorous second
growth. A small open area appeared near the northwest corner. 1n recent
years, only dead elms (U lmus sp.} have been removed. There was no history of
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grazing at this site. The island is entirely surrounded by cropland with fence-
rows extending from the southwest and southeast corners as well as from the
center of the east edge.

The canopy and understory strata were sampled using twenty lOx 25m
plots. Basswood (Tilia americana) was the dominant canopy species ac-
counting for 55% of the stems, 48% of the basal area and 42% of the importance
value (Table 21 A). Red oak (Quercus borealis) was sub-dominant comprising
28% of the basal area but only accounted for 15% of the stems. The history of
logging is corroborated by the size class distribution of the tree species (Table
21 B). Few trees exceeded 45cm (l7.7in) dbh with none recorded over 55cm
(21.6in). dbh. The canopy and understory strata had the highest species rich-
ness of the 43 sites sampled. Even with the great species richness, species
diversity (H') was only the fourth highest because of reduced equ itabil itv (]');
35% of the stems were basswood (Table 21 B). Much of the increased richness was
due not only to the numerous successional species, but also to the wet-mesic
species typical of the depressional community.

Similarly, the shrub layer had the greatest species richness, greatly ex-
ceeding the average (Table 2). Like the canopy layer, the increased species
richness was the addition of successional species and wet-mesic species of the
lowland community. Several exotic species also temporarily found a niche in
the recovering southern-mesic forest. Choke cherry (Ptunus virginiana) was
the leading dominant accounting for 35% of the stems and 23% of the importance
value (Table 21 C). Ironwood (Ostrva virgzniana) and witch-hazel (H amamelis
virginiana) were next in importance. These two species were typical of the sub-
canopy layers of the southern-mesic forest and survived the period of logging.

Forty-five species were sampled in the groundlayer (Table 21 D). False
Solomon's-seal (Smilacina racemosa) and poison ivy (Rhus radicans) were the
most numerous species, but false Solomon's-seal and wild geranium (Gerani-
um rriaculaturn) were the most important species as they were the only to
occur in over half of the plots. Sixty-two percent of the species occurred in 5%
or less of the plots and were largely successional or exotic species. As a result
of the high species richness and sparse distribution, species diversity (H') was
considerably higher than the average of the 31 islands sampled (Table 3). No
rare or endangered species were encountered.



Table21 A. Stand attributes for Stauss Woods (Site 21)
Sample size: 20 plots (lOx 25m) Sample Date: September 5, 1975.

r--
t'>1
-.:::

Density Basal Area Relative Relative Rela+ive Importance
t'>1<:

Species (ha.) Frequency (m'/ha.) Density Frequency Dominance Value C/)

c<:
Tilia americana 300 100 14.16 5535 23.26 47 76 42.12 Vl

Quercus borealis 82 82 8.27 15.13 12.79 27.90 18.GI '1:1
M

A cer saccharum 30 50 1.03 5.54 11.63 3.48
0

688 M

Quercus alba 30 40 1.37 5.54 930 4.63
Vl

G.'19 0

22 30 1.19
0

Aur rubrum
4.06 6.98 4.00 5.01 z

Prunus seralina 16 35 .73 2.95 8.14 2.48 4.52 '1:1
<,

0

Fagus grandi/alia 14 20 .39 2.58 4.65 1.32 28:) 0

.. Frax inus ameriC071Q 8 15 .74 148 349 249 2.49 s:
Vl

Fraxinus pennsy/vanica 10 10 .85 1.85 2.3~ 287 2.3.~
...,

'"
Fraxinus nigra 8 20 .27 148 4.65 .90 2.34 C

0

Ostrya virginiana 6 15 .07 1.11 349 .28 1.63
...,
C

C arya cordi/arm is 4 10 .23 74 2.33 79 1.29 '"M
QuerctlS bicolot 4 10 .20 .74 2.33 .68 1.25 I

Vl

A metanchier laeuis 4 10 .o? .74 2.33 .25 1.11 M

Crataegus su('Culenta 2 5 .03 .37 \.16
::!2

.11 .55 tii

Carpinus caro/iniana 2 5 .02 .37 1.16 .08 .54 0
0
Z

Totals 542" 29.621. 99.98 100.02 100.02 100.03 ~
Z

a = 219 trees/acre
b = 129.20 ft'/acre

<.D



""
Table 21 B. Size class distribution for Stauss Woods

0

Sample size: 0.5ha.

s:
SIZE CLASS (centimeters)

p
:::;::
;»

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 9.5- C~
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total tTI

tTI
-e

Quercus borealis 6 2 7 4 7 9 7 2 3 47 C
t:xl

Frax in us alnericana 15 2 I I I I 21 r-
n

Tilia americana 31 31 17 25 48 32 20 5 3 212 s:
Frax in us pennsylvanica 5 I I 3 I II C

Vl
tTI

Quercus alba 4 3 I 4 I 2 15 C

Acer rubrum 5 4 I 6 I 2 I 20 z
o

A eer saccharum 16 9 4 3 5 I 2 40
0
Z

Prurius serot in a I 3 2 1 2 9
..,
;e

QuerClls bicolor I I 2
t;;

Fagus grandlfolia I 3 I 2 I 8 ~
0

Carya cot dijormis I 2 3 r
Frax inus nigra I I I I 4 o

tTI

A melanch ier laevis I I 2
0r-

Oslrya virgin iana 105 12 3 120

Carpinus caroliniana 8 4 I 13

Cr at aegus stlcculenla 3 3 I 7



Table 21 B rontinued

Species

r-
t't1

~
SIZE CLASS (centimeters) t't1

<:
Vl

2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- 0
~5.0 10 IS 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total
C/l."M

19 4 23 o
M40 5 45 C/l

o
0
~-e
<,

2 2 o
0
~

258 77 36 40 73 49 38 19 10 3 3 C/l...,
:;>::I
Cq
C
:;>::I
M
I
C/l

M
~eno
0z
~z
~

Ulmus rubra
Hamamelis virginiana

Crataegus pu nct ata
Carya ovata

Rhamnus cath articus

Totals
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Table21 C. Shrub composition for Stauss Woods sampled 9/5/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus oirginiano 4880. 85.00 34.71 11.04 22.87

Oslrya virginian a 880. 60.00 6.'26 7.79 7.03

Hamamelis virginiana 1220 40.00 8.68 5.19 6.94

Ribes cvnosbati 860. 45.00 6.12 5.84 5.98

Cr ataegus succulenla 480. 60.00 3.11 7.79 560

Prunus serotino 480. 60.00 3.11 7.79 5.60

Tilia american a 620 50.00 4.4 I 6.49 5.45

Comus stoloniiera 940 1500 6.69 1.95 4.32

Viburnum rafinesquianum 560. 35.00 3.98 4.55 4.26

Rubus occidenlalis 580. 30.00 4.13 3.90 4.01

Fraxinus americana 300. 30.00 2 13 3.90 301

A cer saccharum 140. 35.00 1.00 4.55 2.77

Quercus borealis 180. 30.00 1.28 3.90 2.59

Solanum dulcamara 540. 5.00 3.84 .65 2.25

Ulmus rubra 220. 20.00 1.56 2.60 2.08

Lo n u nil xbrll o 140. 20.00 1.00 2.60 1.80

/.onlil()xvhl1l1 anlf.>ri«(llIllnl 100. 20.00 .71 2.60 1.65

Crat nrgu» pu nctut a 140. 15.00 1.00 1.95 1.47

Iriua p alustris 100. 15.00 .71 1.95 1.33

Viburnum lentago 120. 1000 .85 1.30 1.08

Viburnum acerifolium 100. 10.00 .71 1.30 1.00

Rosa sp. 100. 10.00 .71 1.30 1.00

Arnelanchier sp. 80. 10.00 .57 1.30 .93

Fagus graridijolia 60. 10.00 .43 1.30 .86

Carya ror dijormis 40. 10.00 .28 1.30 .79

Vilis riparia 40 10.00 .28 1.30 .79

Frax mus nigra 40. 5.00 .28 .65 .47

Menispermum canadense 40. 5.00 .28 .65 .47

Lonicera prolifera 20. 5.00 .14 .65 .40

Rhamnus [rangula 20 5.00 .14 .65 .10

Rhus radicans 20. 5.00 .14 .65 .40

Parthenocissus quinquefolia 20. 5.00 .14 .65 .40

Total 14060. 100.00 100.00 100.00

Table21 D. Groundlayer for Stauss Woods sampled 9/5175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Smilacina racemosa 33250. 67.50 18.37 16.36 17.37

Geranium maculatum 20750. 55.00 1146 13.33 12.40

Prunus virginiana 13000. 35.00 7.18 8.48 7.83

Rhus radicans 22750. 10.00 12.57 2.42 7.50

Carex blando 22000. 2.50 12.15 .61 6.38
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Tahl,' 21 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus pennsylvanica 5500. 35.00 3.04 8.48 5.76

Carya cordiformis 11500. 15.00 6.35 3.64 4.99

Circaea quadrisulcata 7750 7.50 4.28 1.82 3.05

Ceum can adense 3750. I.S.00 2.07 3.64 2.85

Aster macrophyllus 4500. 750 249 1.82 2.15

A cer saccharum 2250 12.50 1.24 303 2.14

Aster shortii 3250. 10.00 1.80 2.42 2.11

Smilax herbacea 1750. 10.00 .97 2.42 1.70

Parthenocissus quinquefolia 3750. 5.00 2.07 1.21 1.64

Prenanthes altissima 1500 10.00 .83 2.42 I. 63

Rhamnus cat harticus 3500. 5.00 1.93 1.21 1.57

Tilia americana 1000. 10.00 .55 2.42 1.49

Trillium gt andiilorurn 1000. 10.00 .55 2.42 1.49

Ulmus rubra 2000 7.50 1.10 1.82 1.46

Cralllint'cH' 2250. 5.00 1.24 1.21 1.23

R ibrs fyn()sbal i 750. 7.50 .41 1.82 1.12

Rubus occidentalis 1250. 5.00 .69 1.21 .95

Apocynum androsaemifolium 500. 5.00 .28 1.21 .74

Smilax ecirrhata 500. 5.00 .28 1.21 .74

Viburnum raiinesquianurn 500. 5.00 28 1.21 .74

Carex pennsylvanica 1250. 2.50 .69 .61 .65

Dirca p alustrts 1250. 2.50 .69 .61 .65

Rosa sp. 1250. 2.50 .69 .61 .65

Viola cucullaia 1250. 2.50 69 .61 .65

Carex sp. 750. 2.50 .41 .61 .51

Fragaria virginianum 750. 2.50 .41 .61 .51

Erythronium americanum 500. 2.50 .28 .61 .44

Xanthium strllmarium 500. 2.50 .28 .61 .44

A mphicarpa bract eat a 250. 2.50 .14 .61 .37

Aralia nudicaulis 250. 2.50 .14 .61 .37

Arisaema triphyllum 250. 2.50 .14 .61 .37

Aster rordiiolius 250 2.50 .14 .61 .37

Cornus stolonifera 250. 2.50 .14 .61 37

Crataegus succulenia 250. 2.50 .14 .61 .37

Hamamelis virginiana 250. 2.50 .14 .61 .37

Heracleum lanatum 250 2.50 .14 .61 .37

Picea miriana 250. 2.50 .14 61 .37

Rubus allegheniensis 250. 2.50 .14 .61 .37

Solanum dulcamara 250 2.50 .14 .61 .37

Vitis sp. 250. 2.50 .14 .61 .37

Total 181000. 100.00 100.00 100.00
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Convent Woods

Site 23
Size: 2.35ha
Milwaukee County

Menomonee Falls Quadrangle
SE~, NE~, Sec 9, T8N, R21E
Private Ownership

The woods of the Regina Mundi Convent is located on a broad, Cary aged,
morainic upland. Topographic relief within the forest island is negligible.
The forest is developed entirely on Ozaukee silt loam soil (Typic Hapludalf).
The soil is well-drained and characteristic of morainic uplands.

The land-use history of the woods is largely unknown. The site was heavily
disturbed in 1935 when a driveway and several buildings were constructed in
and near the edge of the woods. Examination of 1937 ASCS air photos indi-
cates the woods was the same general size and shape as present. The canopy
appeared tightly closed, suggesting a second-growth forest. Size class informa-
tion indicates a few trees larger than 45cm (l7.7in) dbh (Table 23 B). How-
ever, a light selective logging is indicated by the presence of a few remnant large
red oak (Quercus borealis), white ash (Fraxinus american a) and sugar maple
(A cet saccharum). There was no evidence of grazing, and only dead trees have
been removed from the woods since 1954. The island was bounded on the
west by a road, the south by residences, and the east and north by open grass-
lands.

The canopy and understory were sampled using sixteen 10 x 25m plots.
American beech (Frax inus grandijolia) and sugar maple dominated the
canopy layer accounting for 67% of the stems and 57% of the basal area (Table
23 A). Sub-dominants, basswood (Tilia americana) and white ash made up an
additional 18% of the stems and 27% of the basal area. As in the canopy, the
understory (stems 2.5-10.1 cm) was dominated by sugar maple and beech which
accounted for 72% of the stems recorded. Species richness and species diversity
(H') were near the average for the 43 islands sampled (Table 3).

Choke cherry (Prunus virginiana) was the most numerous and widespread
species in the shrub layer accounting for 27% of the importance value (Table
23 C). White ash and black cherry (Prunus seratina) were sub-dominant making
up a combined 26% of the stem density and 25% of the importance value. Both
species richness and diversity (H') for the shrub layer were higher than the
average for the 43 islands. Interestingly, exotic species as well as relatively un-
common remnant species contributed to the increased diversity. Leatherwood
(Dirca palustris) and witch-hazel (Hamamelis virginiana), formerly common
in this region, were both present at this site.

No single species dominated the groundlayer, but white ash was the most
common and widely distributed (Table 23 D). A nearly complete groundcover
of sedges was present along the west edge of the stand. A mature edge had not
yet formed and increased light levels reached far into the interior of the
island. This undoubtedly contributes to the increased species richness and
species diversity (H') of the groundlayer of this island (Table 3). Although no
rare or endangered species were encountered, it is noteworthy that this was
the only site in ihe'two-countv study area in which wood betony (Pedicularis
canadensis) was observed.



Table 23 A. Stand aur ibutes for Regina Mundi Convent (Site 23)
Sample size: 16 plots (10 x 25m) Sample Date: August 13. 1975.

Density Basal Area

Species (ha.) Frequency (m2/ha.)

Fagus grandifoha 240 100 11.08

A cer saccharum 60 69 6.58

Fraxinus americana 40 56 4.90

Tilia americana 40 50 3.51

Quercus borealis 15 38 2.89

Ostrya virginiana 23 44 .39

Ulmus rubra 10 25 .83

Prunus serolina 10 25 .30

j uglans cinerea 3 6 .43

Carya cordiformis 3 6 .06

Ulmus americana 3 6 .03

Totals 447, 31.001,

a = 180 trees/acre
b = 135.08 ft2/acre

r-
t>l
""t>l:<:
en
a
~
'J)."

Relative Relative Relative
M

Importance o
Density Frequency Dominance Value t:;;

'J)

o
53.93 23.53 35.73 37.73 0
13.48 16.18 21.22 16.96 ~."
8.99 13.24 15.80 12.68 <,

8.99 11.76 11.33 10.69
o
0

3.37 8.82 9.34 7.18 ~
5.06 10.29 1.26 5.54 'J)

2.25 5.88 2.69 3.61
...,
?:'

2.25 5.88 .96 3.03 Co
.56 1.47 1.40 1.14 ...,
.56 1.47 .19 .74 C

?:'
.56 1.47 .08 .70 M

I
'J)

100.00 99.99 100.00 100.00 fT1

s
'J)
o
0z
~z
;::;
0<
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Table 23 B. Size class distribution for Regina Mundi Cover
Sample size: OAha. s:=:E

~
SIZE CLASS (centimeters) c~

tT1

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
tT1
-e

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total c::
o:l
r-'n

Quercus borealis I I 2 I I I I s:
Fraxinus americana I 2 2 2 2 4 I I I 16 c::

r.n
tT1

Acer saccharum 9 3 3 2 2 2 2 2 6 I 2 2 36 c::

Juglans cinerea I
s:

I o

Fagus grandijolia I 3 10 25 23 18 14 4 2
0

100 Z

Tilia americana 6 5 I I I 3 3 4 3 27
...,
::<:'

Ulmus rubt a I I 2 4
t;;

Pru nus serotina 2 2 I I 6 ~
0

Ostrya virginiana 2 5 4 II
r-

Carya cordiformis I I o
tT1

1

0
Ulmus american a

I r

Totals 19 13 23 36 27 26 23 16 16 3 4 2
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Table 23 C. Shrub composition for Convent Woods sampled 8/13/75.

Density Relative Relative Importance

Species Per ha. Frequency Densirv Frequency Value

Prunus virginiana 5575. 93.75 39.33 14.15 26.74

Fraxinus american a 2050. 87.50 14.46 13.21 13.83

Prurius serotina 1700. 68.75 11.99 10.38 11.19

Tilia americana 775. 75.00 5.47 11.32 8.39

A cer saccharum 900. 68.75 6.35 10.38 8.36

Lonicera xbella 1025. 43.75 7.23 6.60 6.92

Dirca pulustt is 525. 18.75 3.70 2.83 3.27

Rhamnus catharticus 225. 31.25 1.59 4.72 3.15

Fagus grandifolia 175. 25.00 1.23 3.77 2.50

f'ilis t ip at ia 125. 25.00 .88 3.77 2.33

Carva ror diiorrn is 100. 25.00 71 3.77 2.24

Ulmus rubra 225. 12.50 1.59 1.89 1.74

Rubus occidentalis 75. 12.50 .53 1.89 1.21

Sambucus canadensis 50. 12.50 .35 1.89 1.12

Berberis thuribergit 150. 6.25 1.06 .94 1.00

R ibes americanum 150. 6.25 1.06 .94 1.00

Hamamelis virginiana 125. 6.25 .88 .94 .91

M enispermum canadense 50. 6.25 .35 .94 .65

A cer negundo 50. 6.25 .35 .94 .65

Quercus borealis 25. 6.25 .18 .94 .56

Solanum dulcamara 25. 6.25 .18 .94 .56

Znnt hoxvlu m amPTi("(mum 25. 6.25 .18 .94 .56

Viburnurn lent ago 25. 6.25 .18 .94 .56

Corn us taremosn 25. 6.25 .18 .94 .56

Total 14175. 100.00 100.00 100.00

Table23D. Groundlayer for Convent Woods sampled 8/13/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus americana 69999. 88.57 17.12 14.83 15.98

Carex pennsylvanica 84856. 25.71 20.75 4.31 12.53

Circaea quadrisulcata 51999. 14.29 12.72 2.39 7.56

Tilia americana 15714. 65.71 3.84 11.00 7.42

Smilacina racemosa 31714. 40.00 7.76 6.70 7.23

Prurius virginiana 26857. 40.00 6.57 6.70 6.63

Acer saccharum 9143. 37.14 2.24 6.22 4.23

Thalictrum dioicum 23428. 14.29 5.73 2.39 4.06

Hydrophyllum virginianum 8571. 17.14 2.10 2.87 2.48

Geranium maculatum 7428. 17.14 1.82 2.87 2.34

Rhamnus catharticus 3429. 22.86 .84 3.83 2.33

Ulmus rubra 3714. 20.00 .91 3.35 2.13

Aster macrophyllus 9428. 11.43 2.31 1.91 2.11
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Table 23 D ront inue-d

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus serolina 5714. 14.29 lAO 239 1.89

Arisaema triphyllum 6571. 11.43 1.61 1.91 1.76

Ribes americanum 3714. 14.29 .91 2.39 1.65

M aianthemum can adense 5143. 11.43 1.26 1.91 1.59

C arex albursina 2857. 11.43 .70 1.91 1.31

Fagus grandifolia 2000. 11.43 49 1.91 1.20

Carex interior 7143. 2.86 1.75 .48 1.11

Viola cucullata 4857. 5.71 1.19 .96 1.07

Eupatorium pupet eum 4571. 5.71 1.12 96 1.04

Lon icet a xbella 2571. 8.57 .63 1.44 1.03

Geum canadense 2286. 8.57 .56 1.44 1.00

Quercus borealis 1143. 8.57 .28 1.44 86
Acteu alba 857. 8.57 .21 1.44 .82
Carya cordilot mis 857. 8.57 .21 1.44 .82
Dioscorea uillosa 3143. 2.86 77 .48 .62
Oxalis europe a 1143. 5.71 .28 .96 .62
Aralia racemosa 571. 5.71 .14 96 .55
Hepatica acut iloba 1143. 2.86 .28 .48 .38
Podophyllum pelt alum 1143. 2.86 .28 .48 .38

Solidago sp. 1143. 2.86 .28 .48 .38
Amphicarpa bract eot a 857 2.86 .21 .48 .34
A rabis canadensis 571. 2.86 .14 .48 .31

Dirca p alustt is 571. 2.86 .14 .48 .31

Acer negun do 286 2.86 07 .48 .27
A Ilium triroccurn 286. 2.86 07 .48 .27

Ostrva vlrginiana 286. 2.86 07 .48 .27
Rubus odot atus 286 2.86 07 .48 .27
Solanum du ltam ara 286. 2.86 .07 .48 .27

Trill ium grandirlm" II/ 286. 286 07 48 .27

Xtmt h iurn strurnarllJrn 286 2.86 07 .48 .27

Total 408851. 100.00 100.00 100.00
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Bradley Woods

Site 24
Size: 2.43ha
Milwaukee County

Menomonee Falls Quadrangle
N2/3, NE14, SW14, Sec 9, TSN, R21E
City of Mlwaukee

Bradley Woods is located on a southeast facing slope near the crest of a Cary
end moraine. Topographic relief within the stand is approximately 10m. The
forest is developed on Ozaukee sil t loam soil (Typic Hapludalf) which is charac-
terized as being well-drained and typical of morainic uplands. Small depres-
sions in the southeast and northern sections of the island are typified by the
somewhat poorly drained Mequon silt loam (Udollic Ochraqualf).

The land-use history of the island is largely unknown. About SOyears ago,
the woods was grazed for a short time by cattle. At about the same time, elm
(U lmus sp.) trees were removed. Little disturbance has occurred in the woods
for the past SOyears until just recently. Until at least the mid-1960s, the island
was approximately 7.Sha (IS.7a) in size and separated from another 5ha tract
by only a powerline right-of-way. Development in the past few years has re-
duced the island by two-thirds through the construction of a railroad spur
and factory. The present island is bounded on the west and north by cropland.
The east is bounded by the railroad spur and powerline right-of-way, and the
south by a new factory.

The canopy and understory strata were sampled using twenty 10 x 25m
plots. Sugar maple (A cer saccharum) and American beech (F agus grandijolia)
dominated the island with 49% of the stem density, 55% of the basal area and 47%
of the importance value (Table 24 A). Stem density and basal area per hectare
were almost equal to the average for the 43 islands (Table 2). The size class dis-
tributions were indicative of an old-growth southern-mesic forest (Table 24 B).
A reduced density of stems in the 45-55cm (17.S-21.6in) dbh size classes may
indicate light selective cutting sometime in the past.

Species richness was below average, but species diversity (H') was brought
above average by a moderately high equitability (T) (Table 3). The understory
(stems 2.5-10.1 cm dbh) was dominated by sugar maple, which comprised 37%
of the stems. White ash (Frax inus american a) and ironwood (Ostrya virginz-
ana) contribute another 37% of the stems (Table 24 B).

Three species: sugar maple, choke cherry (Prunus virginiana), and dog-
berry (Ribes cynosbati) accounted for 64% of the stems sampled in the shrub
stratum (Table 24 C). Bradley Woods had the second densest shrub layer of
the 43 islands sampled (Table 2). Both species richness and species diversity
(H') for this island were well above the average for the 43 islands (Table 3). Only
four of the 22 species sampled in the shrub layer possesses wind-dispersed
seeds. Contributing to the increased density and diversity of stems between 0.5-
S.Om tall were the numerous openings in the canopy created by the dead and
dying elms. I n addition, the spring seasons of 1973 and 1974 were both character-
ized by high winds. A number of large old trees were windthrown, further open-
ing the canopy.

The leading dominants of the shrub layer also lead in the groundlayer, but no
single species was dominant. Dogberry had the greatest stem density but was of
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limited distribution (Table 24 D). Sugar maple had the widest distribution and
the third highest density. Choke cherry was the third in importance. An up-
land mesic orchid, the showy orchid (Orchis spectabilis), was numerous and
widespread in the woods. Although not considered rare or endangered, this was
the only southern-mesic stand in which it was encountered. The species rich-
ness and species diversity (H') were greater than the average for the 31 islands
for the same reasons as for the shrub stratum (Table 3)'. No rare or endangered
species were encountered.

I would highly recommend this site for preservation because it represents
the only remaining old-growth beech-maple forest in northern Milwaukee
County. Species composition and community structure of all vegetational
strata are indicative of a community not found elsewhere in the County. The
site is of su ffici.ently large size to provide nesting habitat for the larger rap tors
(i.e., red-tailed hawk). Numerous den-trees, standing and down, provide much
needed habitat for mammals. The region is being rapidly developed into an
industrial park. This is the last remaining woods in this immediate area. The
spring flora was especially showy with a high species richness. As this land is
already held by the City, it may be possible to have it preserved as a research
area.



Table 24 A. Stand attributes for Bradley Woods (Site 24)
Sample size: 20 plots (10 x 25m) Sample Date: June 3,1975.

Density Basal Area
Species {h a, ) Frequency (m2/h a.)

Acer saccharum 118 90 10.52

Fagus grandlfolia 100 70 5.92

T'ilio american a 44 45 5.37

Oslrya virginiana 68 60 1.37

Frax inus americana 54 65 179

Quercus borealis 22 25 3.55

Ulmus rubra 20 30 .99

Prunus serolina 12 25 .32

Carya cordijormis 6 10 .11

Ulmus americana 2 5 .05

Totals 446" 29.991,

a = 180 trees/acre
b = 130.66ft2/acre

r-
t'1~
t'1<:
VJ

a
<:
Vl

'"tT1
Relative Relative Relative Importance 0
Density Frequency Dominance Value

tT1
Vl

o
26.46 21.18 35.08 27 ..57 0

3:::
22.42 16.47 19.76 19.55 -e
9.87 10.59 17.90 12.79

<,

o
15.25 14.12 4.56 11.31 0
12.11 15.29 5.97 11.12

3:::

4.93 4.93 5.88 7.5.5
Vl..,

4.48 7.06 3.30 4.95
;>::l
c:

2.69 5.88 1.07 3.21 o
1.35 2.35 .35 1.35

..,
c:

.45 1.18 .17 .60 ;>::l
tT1

I
100.01 100.00 10001 100.00 Vl

M
::E
C;;
o
0z
~z
;;
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Table 24 B. Size class distribution for Bradley Woods ""
Sample size: 0.5ha.

s:
SIZE CLASS (centimeters) F

:2
;>

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- C~
50 10 15 20 25 30 35 ' 40 45 50 55 60 65 70 75 85 95 105 Total M

M
"C
C

A cer saccharum 28 II 13 12
I:D

76 4 5 5 I 3 I I 3 162 r-
Quercus borealis I I 2 2 .3 I I I 12 fi

s:
Fagus grandiiolio 4 7 10 6 II 9 7 4 I I I 61 C

[J)

Tilia amerlcana 5 12 I I 2 6 3 3 3 I 2 39 M
C

Fraxinus amerlcana 20 39 16 4 2 2 I 2 86
s:

Ulmus rubra 8 6 3 I 2 I 2 I 24
o
0
Z

Pru nus serot inn 10 8 I 3 2 24
..,

Oslrya virglnlana 20 25 12 18 4
~

79 ;;
Carya cordijormis 2 5 2 I 10 ~
U lm us amerlcallQ I I 0

t'"'

Prunus virginiana 2 I 3 0
M

Cr at aegus surrulent a I I 0
t'"'

Celtis occidentalis
A ref rubrum

Totals 149 133 56 47 35 20 20 16 10 4 I 6 1 2 2 3
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Table 24C. Shrub composition for Bradley Woods sampled 6/3/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 8700 90.00 29.10 10.98 20.04

Prunus virginiana 6060. 95.00 ·20.27 11.59 15.93

R ibes cy nosb ati 4280. 95.00 14.31 11.59 12.95

Tilia americana 2400. 85.00 8.03 10.37 9.20

Fraxinus americana 1560. 70.00 5.22 854 6.88

Fagus gran dilolia 1000. 55.00 3.34 6.71 5.03

Lonicera x bella 1300. 35.00 4.35 4.27 4.31

Zanthoxylum american urn 380. 45.00 1.27 5.49 3.38

Ribes americanum 700 35.00 2.34 4.27 3.30

Viburnum raiincs qu ianurn 1120. 20.00 3.75 2.44 3.09

Carya cordiformis 300. 30.00 1.00 3.66 2.33

Rubus occidentalis 420. 25.00 1.40 3.05 2.23

Viburnum lent ago 220 30.00 .74 3.66 2.20

Ulmus rubra 560. 2000 1.87 2.44 2.16

Rhamnus catharticus 140. 20.00 .47 2.44 1.45

Prunus serotina 120. 15.00 .40 1.83 1.12

D irca p alustris 60. 15.00 .20 1.83 1.01

Menispermum canadense 380. 5.00 1.27 .61 .94

Cr ataegus succulent a 60. 10.00 .20 1.22 .71

Quercus borealis 40. 10.00 .13 1.22 .68

Crataegus punctata 40. 10.00 .13 1.22 .68

Celtis occident alis 60. 5.00 .20 .61 .41

Total 29900. 100.00 100.00 100.00

Table 24 D. Groundlayer for Bradley Woods sampled 6/26/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

A cer saccharum 21250. 82.50 10.16 18.33 14.24
R ibes cynasbati 31500. 35.00 15.05 7.78 11.42

Prunus'l'irginiana 23250. 42.50 11.1 I 9.44 10.28
Fraxinus amerirana 15750 42.50 7.53 9.44 8.49
Arisaema tr ip hvllum 15250 37.50 7.29 8.33 7.81
Smilacina racemasa 1.'>500. 2500 7.41 5.56 6.48
Carex pennsylvanica 20250. 10.00 9.68 2.22 5.95
Geranium maculatum 11500. 12.50 5.50 2.78 4.14
Circaea quadrisulcat a 4500. 17.50 215 389 3.02
Tilia americana 3250 17.50 1.55 3.89 2.72
Thalictrum dioicurn 8750 5.00 4.18 1.11 2.65
Hepatica arut iloba 7500. 2.50 3.58 .56 2.07
Carya cot dijormis 2000. 12.50 .96 278 1.87
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Tablr 2'-1D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Ribes americanum 4500. 5.00 2.15 1.11 1.63

Ulmus rubra 1000. 10.00 .48 2.22 1.35

Carex albursina 3250. 5.00 1.55 I. II 1.33

A Ilium tricoccum 2000. 7.50 .96 1.67 1.31

Rubus occidentalis 1500. 7.50 .72 1.67 1.19

Fagus grandifolia 1250 7.50 .60 1.67 i.13

Trillium grandlIlorum 2250. 5.00 1.08 l.ll 1.09

A ctea alba 1000. 7.50 .48 1.67 1.07

Gramineae 3000 2.50 1.43 .56 99

Geum canadense 1250. 5.00 .60 1.11 .85

M aianthemum canadense 1250. 5.00 .60 1.11 .85

Viburnum rafinesquianum 750. 5.00 .36 1.11 .73

Crataegus sp. 500. 5.00 .24 l.ll .68

Corn us racemosa 1000. 2.50 .48 .56 .52

Lonicera xbella 1000. 2.50 .48 .56 .52

Fragaria virginianum 750. 2.50 .36 .56 .46

Sol1dago caesia 500. 2.50 .24 .56 .40

Vitis sp. 500. 2.50 .24 .56 .40

Aster shortii 250. 2.50 .12 .56 .34

Daucas carota 250. 2.50 .12 .56 .34

Dioscorea villosa 250. 2.50 .12 .56 .34

Ostrya virginiana 250. 2.50 .12 .56 .34

Plantago major 250. 2.50 .12 .56 .34

Prunus serotina 250. 2.50 .12 .56 .34

Sanicula gregaria 250. 2.50 .12 .56 .34

Total 209250. 100.00 100.00 100.00

Brown Deer Park

Site 25
Size: 2.47ha
Milwaukee County

Thiensville Quadrangle
SE'4, NE'4, NW'4, See 13, T8N, R21E
Milwaukee County Park Commission

The woods at Brown Deer Park was located on a near-level Cary-aged ground
moraine. There is little relief within the stand except for two widely separated
depressions. The level area is characterized by Ozaukee silt loam soil (Typic
Hapludalf), a well-drained soil typical of morainic features. The depressions
are somewhat poorly drained with Mequon silt loam soil (U dollic Ochraqualf).
The island is bounded on all sides by the mowed grasslands of park recreation

areas.
The land-use history of the forest island is unknown. I t has been under the

protection of the County Park Commission since 1928. Major disturbance
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has been limited to removal of dead trees by the County. Vandalism plays a
major role in the current forest dynamics as evidenced by numerous sapling
stumps. The size class distr ubit ion of the tree species suggests early disturbance
(Table 25 B). The partial absence of trees over the 50cm size class may be indi-
cative of selective logging some years ago.

The forest was sampled using twenty 10 x 25m plots, taking care to avoid the
depressional "habitat islands". American beech (Fagus grandzfolia) and sugar
maple (A cer saccharum) were co-dominant, accounting for 68% of the stems and
over 50% of the basal area (Table 25 A). The sub-dominants, basswood (Tilia
americana) and red oak (Quercus borealis) made up an additional 28% of the
basal area, but only 17% of the stems. Species richness and species diversity (H')
for the canopy and understory strata were average for the 43 islands studied
(Table 3). The understory (stems 2.5- IO. I cm dbh) was dominated by sugar
maple which accounted for 54% of the stems. American beech and ironwood
(Ostrya virginiana) were responsible for another 35% of the stems. Overal I, these
three mesic u ee species represented 89% of the stems recorded (Table 25 B).

Choke cherry (Prunus virginiana) dominated the shrub layer comprising 72%
of the stems and 45% of the importance value (Table 25 C). Species richness
was considerably higher than expected for the shrub layer. Five exotic species
contributed to the increased richness along with the wet-mesic species associ-
ated with the depressional "habitat islands". Even with the increased species
richness, species diversity (H') was well below the average for the 43 islands be-
cause of the reduced equitahi liry (]') component (Table 3); i.e., 72% of the stems
were included in a single species.

Conversely, the groundlayer had the third highest species diversity (H') and
nearly the highest species richness (Table 25 D). No single species dominated
the groundlayer; a factor which contributed to the high species equitability
(]'). Choke cherry and skullcap(Scutellaria lateriflora) were the most numerous
species, and the only two to exceed 10% of the density. Skullcap, however, was
not a dominant species but reached a locally high density in a single plot near
a depression. At least 25% of the species encountered in the groundlayer were
more typical of successional old-field communities. No rare or endangered
species were encountered.
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Table2:)A Stand attributes [or Brown Deer Park (Site 25) ~
Sample size: 20 plots (lOx 25m) Sample Date: July 24, 1975.

r-
:2

Density Basal Area Relative Rel arivr Relative Importance
;..
c

Spc('ics (h a, ) Frequency (m'/ha.) Density Frequency Dominance Value ~
M
M

Fagus gvandiiol:« 220 85 7.59 43.48 2152 2576 30.25 ."
Aar sacrharum 122 9.1 7.42 24.11 24.05 2516 24.44

c
t:I:I

Tilia arnerican a 56 60 466 1108 1').19 15.81 14.03 r-

QllrrctlS borealis 30 40 3.55 593 10 13 12.03 9.36 n
Ulmus rllbra 20 25 .84 3.95 6.33 2.84 4.37 zc
Frax inus fll11fricfl'1la 14 20 144 2.77 506 4.88 4.24 C/l

M

Aar rubrul1I 12 15 .81 2.37 380 2.75 297 c::

Pru n us .5('1"01111(1 10 15 .60 198 3.80 2.05 2.61 z

QlI(')'CtIS alba 4 10 1.25 .79 253 4.24 2.52
o
0

Quncus birolot 4 5 .95 79 127 321 1.76 Z

Ulmus mnerlcana 4 10 .IS 79 2.53 .62 13/
....,
:::

Ostry« ,,'rg'n'ana 6 10 .06 119 253 .20 131 t:I:I

Frnx inus [ien nsvluan ua 4 5 14 .79 127 .46 .S4 t:I:I

0
Totals 506;, 29.4910 10002 10001 100.01 100.01

r-
o

a = 20S trees/acre
M
0

IF 12S.46 ft'·'ane
r-



Table 25 B. Size class distribution [or Brown Deer Park
Sample size: 0.5ha. r-

t'1
'"
t'1
<:

SIZE CLASS (centimeters)
C/)

0
~

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- Vl
'"0

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total tT1

0
tT1

Quercus bicolor I l 2
Vl

Quercus borealis 2 2 2 4 2 I I I 15
o
0

Quercus alba

s::
2 2 '"0

A cpr saccharum 31 31 17 II 5 10 5 7 I 1 3 1 123
<,

o
0

Fraxinus americana 1 I 1 2 I I 1 1 9 s::
Tilia americana 2 3 9 1 3 7 2 3 30 Vl...,

Acrr rubrum 1 2 I 1 I 6
~
C

Fagus grandifoha 2 20 23 38 28 14 4 2 I 132 q
5 I 2 I 2

C

Prurius serolilla
II ~

Ulmus rubra 3 3 3 I 10
tT1

I
Vl

Ulmus americllnll 2 2 M

Frax in us p ennsvluanica 2 2 ::E

17 3
en

Ostry a virginillnll
20 o

A me/llnchier laeois I 1 0
Z

Rhamnus rnth articus 2
2

~
Z

Totals 41 73 53 56 52 31 18 20 6 5 3 1 5 I I ~
-J
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Table 25 C. Shrub composition for Brown Deer Park sampled 7/24175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequencv Value

Prurius virginiana 13060 10000 7176 18.18 44.97

A eel' saccharum 1140 70.00 626 12.73 9.50

R ibes amnicana 1100. 45.00 6.04 8.18 71 I

l'iburnum opulus 480. 45.00 2.64 8. I8 '),4 I

Frax inus americana 460 4500 2.53 8.18 5.35

Prunus serot ina 480 4000 2.64 7.27 4.96

Fagus grandifolia 280 35.00 154 6.36 3.95

Ft ax inus nigra 140. 25.00 .77 4.55 266

Viburnum lantana 100 20.00 .55 3.64 2.09

Ulmus rubra 120. 15.00 .66 2.73 169

Rhamnus cat hart icus 100 15.00 .55 2.73 164

Viburnum lenlago 80 15.00 .44 '173 158

Cornus stolonifera 180. 10.00 .99 182 1.40

Lonicera xbella 160 10.00 .88 182 135

Acet rubrum 80. 10.00 .44 1.82 1.13

M enisp ermurn can adense 40. 10.00 .22 1.82 102

Solanum dulcamara 60 5.00 .33 .91 .62

Cralaegus purict at a 20 5.00 .11 .91 .51

Vilis rip aria 20. 5.00 .11 91 .51

Carpinus caroliniana 20. 5.00 .11 .91 .51

Osirva virginiana 20. SOO .11 .91 .51

Tilia americana 20. 5.00 .11 .91 .51

Corn us alt ernijolia 20. 5.00 .11 91 .51

Euonvmus alatus 20. 5.00 .11 .91 .51

Total 18200. 100.00 100.00 100.00

Table25D. Groundlayer for Brown Deer Park sampled 7/30/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 37500. 42.50 13.81 9.77 I I .79

Sculellara lateriiloro SOOOO. 2.50 18.42 .57 9.50

Geranium maculalum 23000 32.50 8.47 747 7.97

Fraxinus americana 17500 37.50 6.45 8.62 7.53

Smilaeina racemosa 13500. 37.50 4.97 8.62 6.80

Cirr aea quadrisulcata 19250 25.00 7.09 5.75 6.42

Hydrophy llum virginianum 19000 15.00 7.00 3.45 5.22

A cer sace harum 7750. 32.50 2.85 7.47 5.16

Thalictrum dioieum 16250. 10.00 5.99 2.30 4.14

Rhamnus cath articus 8500. 2000 3.13 4.60 3.86

Geum canadense 5250. 22.50 193 517 3.55



LEVENSON: SPECIES COMP./COM. STRUCTURE-S.E. WISCONSIN 139

",""b1t,~:; D r on t imn«!

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Ribes amnieanum 6750. 15.00 2.49 3,45 2.97

CornuS racemosa 6000 1250 2.21 2.87 2.54

Solidago raesia 6000. 12.50 2.21 2.87 2.54

Carex pennsylvanica 5750. 12.50 212 2.87 2.50

Trillium grandiflorum 3500. 10.00 1.29 2.30 1.79

C arex albursina 3500 7.50 1.29 1.72 1.51

Act ea alba 1500 750 .55 1.72 1.14

A 51 er manop hy llus 3000. 500 1.10 1.15 I 13

Gramineae 2500. 5,00 .92 1.15 1.04

Maianlhemum canadense 1750 5.00 .64 1.15 .90

A Ilium tricoc curn 1000, 5.00 .37 U5 .76

Ulmus rubra 1000. 5.00 37 U5 ,76

Arisaema Iriphy/lum 750. 5.00 .28 U5 .71

Fagus grandI/alia 750 5.00 .28 1.15 .71

Xanlhium slrumarium 750 5.00 .28 1.15 .71

Potent illa simplex 2250. 2.50 .83 .57 .70

Carne sp. 1750. 2.50 ,64 .57 .61

Fragaria virglnianum 750. 2.50 .28 .57 .43

Plantago major 500, 2.50 ,18 .57 .38

Poa pt at ensis 500. 2.50 .18 .57 .38

Prurius serotina 500. 2.50 .18 .57 .38

Silene rurub alus 500. 2.50 .18 .57 .38

Smilax herbacea 500. 2.50 .18 .57 38

Viola cucullala 500. 2.50 .18 .57 .38

Carpinus earoliniana 250. 2.50 .09 .57 .33

Crvptotaenio canadensis 250. 2.50 .09 .57 .33

Erigeron annl1US 250. 2.50 ,09 .57 .33

Lmp at iens pallida 250 2.50 .09 .57 .33

Quercus borealis 250. 2.50 .09 .57 .33

Solanum dulcamara 250. 2.50 .09 .57 .33

Taraxacum officina le 250. 2.50 .09 .57 ,33

Total 271500 100.00 100.00 100.00

Rangeline Woods

Site 26
Size: 1.70ha
Milwaukee County

Thiensville Quadrangle
NWl1, NW\<l, SW'A, See 16, T8N, R22E
Private Ownership

Rangeline Woods is located on a southwest-facing slope on Cary-aged
ground moraine. The forest island is developed on the well-drained Ozaukee
silt loam soil (Typic Hapludalf). Typically, this soil is formed on the convex
side slopes of glacial moraines (USDA, 1971).
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Much of the early land use history of the site is unknown. Examination of
1963 ASCS air photos indicates the stand was 2.11 ha (5.2a) in size and part of a
horse boarding stable. The woods was actively grazed by horses until the late
1960s. The presence of relatively large red oaks (Quercus borealis) indicates
the stand has existed for some time (Table 26 B). By mid-summer 1975, de-
velopers had begun to create a su bdivision in and around the island. A north-
south swath was cut through the island, bisecting and reducing it to I. 7ha
(4.2a). The island was further developed and, at the time of this writing, the
western half has three homes constructed within the woods.

The canopy and understory was sampled using sixteen 10 x 12.5m plots
(eight in each remaining half). The island was dominated by sugar maple
(A cer saccharum) which accounted for 40% of the density, 30% of the basal area,
and 33% of the importance value (Table 26 A). The majority of sugar maple
was in the smaller size classes suggesting the stand is recovering from prior
logging (Table 26B). Red oak was subdominant accounting for another 30% of
the basal area, but only II % of the stems. Size class distributions reflect the re-
cent period of grazing with very few stems between 2.5-10.1 cm dbh. The ab-
sence of large individuals of white oak (Quercus alba) and American beech
(F agus grandifolia) may also be indicative of selective logging. Stem density and
basal area per hectare were near the average for the 43 islands sampled. But
species richness in the canopy stratum was well below the average (Table 2),
however species diversity (H') was only slightly below the average because of the
high equitability (J') component (Table 3).

The stem density per hectare in the shru b stratum was the highest of all 43
stands sampled. Choke cherry (Prunus virginiana) accounted for 69% of the
stems and over 42% of the importance value (Table 26 C). Dogberry (Ribes
cynosbati) was the only other species to represent more than 8% of the stems.
Although species richness was higher than average (Table 2), species diversity
(H') was low because of the low equ itabil itv (J') component; i.e., 69% of the
individuals were one species (Table 3).

Likewise, choke cherry dominated the groundlayer accounting for 35% of
the stems and 33% of the importance value (Table 26 D). White ash (Frax inus
americana) was su b-dominant, but represented only 16%of the stems. Although
not dominant, the European orchid, helleborine (Epipactis latijolia) reached
locally high densities. Species diversity (H') of the groundlayer was the sixth
lowest of the 31 sites sampled (Table 3). No rare or endangered species were
observed.



Table 26A. Stand attributes for Rangeline Woods (Site 26)
Sample size: 16 plots (10 x 12.5m) Sample Date:

Species

Density
(ha.) Erequencv

185 81
50 38
85 56
70 31
40 31
25 31
5 6
5 6

--
465"

a = 188 trees/acre
b = 133.46 ft '/acre

A en saccharum
Quercus borealis
O.llr)la virgin iana
Fagus grandifolia
Tilia americana
Fraxinus a1nericana

Ulmus rubra
Quercus alba

Totals

September 24, 1975.

Basal Area Relative
(m'/ha.) Density

9.19 3978
8.93 10.75
1.24 18.28
2.64 15.05
3.92 860
3.76 5.38
.49 1.08

.46 1.08

30.63b 100.00

r-
t>1
-.:::
t>1
<:
VJ

a
~
(J)

'"Mor;;
(J)

Relative Relative Importance o
Frequency Dominance Value 0a::

'"28.89 30.02 32.90 "13.33 29.15 17.74 o
0

20.00 4.05 14.11 a::
11. 11 8.63 11.60 (J)

II. I 1 12.79 10.83
....,
:>:l

II. I I 12.27 9.59 c
2.22 1.59 1.63 o....,
2.22 1.50 1.60 c

:>:l
M

99.99 100.00 100.00 I
(J)

M

s
(J)

o
0
Z
~
Z

.•.
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p
~
;l>
c~
M
M
'"tI
c::
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t:o
Total ~c::

Vl
ID Mc::
42 z
9 o
8 0

Z
I ...,

17 ;<l
;;

20 ~
0
r
o
M
0
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Table 26 B. Size class diSlribution for Rangeline Woods
Sample size: 0.2ha.

SIZE CLASS (centimeters)

Species 2.5- 5- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105

Quercus borealis I 3 I 3

Acer saccharum I 4 9 8 7 6 4 I

Fraxinus americana 2 2 2 I I

Tilia americana I 4 2

Ulmus rubra
Fagus grandi/alia 3 4 I 5 3

Quercus alba
Oslrya virginiana 3 12 5

Totals 6 9 25 15 16 9 7 7 3 6 2
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Table26C. Shrub composition for Rangeline Woods sampled 9/24/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 20775. 100.00 69.13 15.53 42.33
Ribes cvnosb ati 2525. 50.00 8.40 7.77 8.08
Fraxinus american a 1025. 56.25 3.41 8.74 6.07
Ribes americanum 725 56.25 2.41 8.74 5.58
Lonicer a xbella 1375 37.50 4.58 5.83 5.20
Acer saccharum 1075 43.75 3.58 6.80 5.19
Vitis rip aria 275 56.25 .92 8.74 4.83
Cornus racemosa 525. 31.25 1.75 4.85 3.30
Rhamnus [rangula 325. 31.25 1.08 4.85 2.97
Viburnum lantana 225. 31.25 .75 4.85 2.80
Tilia americana 175. 25.00 .58 3.88 2.23
Euonymus atropurpureus 125. 18.75 .42 2.91 1.66

Viburnum lentago 100. 18.75 .33 2.91 1.62

Fagus granditolia 75. 18.75 .25 2.91 1.58

Rhamnus catharticus 75. 18.75 .25 2.91 1.58

Solanum dulcamara 350. 6.25 1.16 .97 1.07

Rubus occidentalis 50. 12.50 .17 1.94 1.05

M enispermurn canadense 150. 6.25 .50 .97 .74
Ulmus rubra 25. 6.25 .08 .97 .53
Acer negundo 25. 6.25 08 .97 .53
Prunus serotina 25. 6.25 .08 .97 .53
Ostrya virginiana 25. 6.25 .08 .97 .53

Total 30050. 100.00 100.00 100.00

Table26D. Groundlayer for Rangeline Woods sampled 9/27/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prurius virginiana 64000. 90.00 34.74 31.58 33.16
Fraxinus americana 29500. 62.50 16.01 21.93 18.97
Circaea quadrisulcata 22000. 20.00 11.94 7.02 9.48
Thalictrum dioicum 22500. 17.50 12.21 6.14 9.18
Carex pennsylvanica 26750. 7.50 14.52 2.63 8.57
Cornus racemosa 3500. 10.00 1.90 3.51 2.70
A cer saccharum 2000. 10.00 1.09 3.51 2.30
Geranium maculatum 1750. 10.00 .95 3.51 2.23
Vitis sp. 1250. 7.50 .68 2.63 1.66

Hydrophyllum virginianum 2000. 5.00 1.09 I. 75 1.42

Euonymus atropurpureus 1250. 5.00 .68 1.75 1.22

Geum canadense 1000. 5.00 .54 1.75 1.15

Aster macrophyllus 500. 5.00 .27 1.75 1.01

Dioscorea villosa 500. 5.00 27 1.75 1.01
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Table 26 D continued

Density Relative Relative Importance

Species Per ha, Frequency Density Frequency Value

Tilia american a SOO. 5.00 .27 1.75 1.01

Gramineae 1500. 2.S0 ·.81 .88 .85

Smilacina racemosa 1000. 2.50 .S4 .88 .71

Ribes americanum 7S0. 2.50 .41 .88 .64

Epipactis latiiolia 750. 2.50 .41 .88 .64

M enisperrnum canadense 500. 2.50 .27 .88 .57

Carex blanda 250. 2.50 . J4 .88 .5J

Caulophyllum thalictroides 250. 2.50 . J4 .88 .5J

Solidago flexicaulis 250. 2.50 .14 .88 .5J

Total 184250. JOO.OO JOO.OO 100.00
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Tripoli Country Club

Site 27
Size: 2.5Iha.
Milwaukee County

Thiensville Quadrangle
NE'4, NW'4, SE'4, Sec 14, T8N, R21E
Private Ownership

The forest island of Tripoli Country Club is located on the north-facing
slope and foot of a large morainic ridge. Maximum relief is about 9m (30ft). An
eroded Ozaukee silt loam soil (Typic Hapludalf) occupies the upper slope.
With part of the surface of this soil lost, runoff is increased and infiltration is
reduced (USDA, J 971). A narrow band of somewhat poorly drained Mequon
silt loam (Udollic Ochraqualf) exists at the base of the slope. Standing water
was observed in this area and a "habitat island" of mature lowland forest
persisted there.

Little of the early history of the forest island is known except that it was ori-
ginally a farm woodlot. The presence of large, open-grown American beech
(Fagus grandiJolia) near the center and northern end of the island suggests that
it must have been heavily logged, and even pastured, prior to purchase by the
Tripoli Country Club in 1923. The woods has been left undisturbed for the past
52 years except for the removal of some fallen trees, according to Mr. James
Bellfield, greens keeper.

The canopy and understory strata were sampled using twenty 10 x 12.5m
plots. Basswood (Tzlia americana) was the leading dominant accounting for
51% of the stems, 32% of the basal area and over 37% of the importance
value (Table 27 A). It should be noted, however, that basswood was restricted
entirely to the size classes les than 35cm (13. 7in) dbh, with 92% of the stems less
than 25cm (9.8in) dbh (Table 27 B). The sub-dominants, white ash (Jraxinus
americana) and black cherry (Prunus serotina), combined accounted for an-
other 29% of the stems and 19% of the basal area, but were also restricted to the
smaller size classes (Table 27 B). The near absence of trees in the larger size
classes suggests the site was heavily logged around the turn of the century. Stem
density ( 2: I 0.2cm) was significantly greater than the average of the 43 islands
(Table 2). This forest structure is typical of a young, second-growth stand.
Species richness was greatly enhanced by the presence of the lowland species
of the wet-mesic "habitat island." As a result, species diversity (H') for the
canopy and understory strata was slightly higher than the average (Table 3).

The shrub layer was dominated by choke cherry (Prunus virginiana) ac-
counting for nearly 35% of the stems and 24% of the importance value (Table
27 C). The shrub layer displayed a successional structure and composition re-
sulting from heavy disturbance. Stem density of the shrub stratum was con-
siderably higher than the average. Species richness was higher than average,
but also attri butable to the wet-mesic "habitat island" and its associated species.
Similarly, species diversity (H') was somewhat higher than average (Table 3).
Only five of the 23 species recorded had wind-dispersed seeds. The groundlayer
was not sampled, but no rare or endangered species were encountered.



Table 27 A. Stand auribures for Tripoli Country Club (Site 27)
.•.
0>

Sample size: 20 plots (10 x 12.5m) Sample Date: October 6, 1975.

Dcnsirv Basal Area Relative Relative Re lat ive Imporlance
Species (ha.) Frequency (012/ha.) Density Frequency Dominance Value z

F
Tilia americana 352 90 9.56 51.46 28.13 32.37 37.32

::2;po
Fr ax inus a1nericana 112 60 3.55 16.37 1875 1201 15.71 c~
Prunus serotina 84 35 1.68 12.28 10.94 5.70 9.64

M
M

Fagus grandifoLia 28 25 3.23 4.09 7.81 10.94 761 -e
c::

QuerCtls borealis 24 25 1.86 3.51 7.81
txl

6.29 587 l'

A cer saccharum 16 20 2.59 2.34 6.25 878 5.79 n
a::

Frax inus nigra 28 20 .52 4.09 6.2.5 1.77 4.04 c
Quercus alba 4 5 2.88 .58 1.56

[fJ
9.75 396 M

c::
A cer sncch arinurn 8 5 1.28 1.17 156 4.34 236 a::
Quercus m.acrocarp a 4 5 124 .58 156 4.21 212 o

0
4

Z
Acer rubrum 5 .72 58 156 2.43 152 >-l

Quercus bicolor 4 5 .16 .58 156 54 89
i<I
t;;

A cer negundo 4 5 .09 .58 156 .30 .81 txl

Carya coi dijormis 4 5 07 58 156 .23 79 (5
l'

Ct ataegus succulent a 4 5 .06 58 156 .21 .78 0
ULmus americana 4 5 .03 .58 156

M
.11 .75 0r

Totals 6840. 29.52 h 9995 99.98 9998 9997

a = 277 trees/acre
b = 128.73 ft2/acre



Table 27 B. Size class distribution for Tripoli Country Club t-
Sample size: 0.25ha. t'1r;;

<:
Vl
a

SIZE CLASS (centimeters) :;,:
Vl

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55-
'"t:I

60- 65- 70- 75- 85- 95- ["T1

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total
or;;
en

Qllercus alba I I 2 o
0

Qllerclls m acrocarp a I I ::::
'"t:I

A eer saccharllm 3 2 I 2 I 9
<,

o
Fagus gran dilolia 4 6 2 I I 3 17 0::::
Acer saecharinllm I I I 3 en

A ar ru brllm I I
...,
~c

Qllerclls borealis I I 3 2 7 q
Frax inus americana I 3 4 13 9 I I 32 c:

~
Tilia americana 8 23 36 27 15 7 3 119

["T1

I
Prunus serotin a 3 6 II 8 2 30 en

f.1
Frax inus nigra I 5 I I 8 ~
Qllercus bicolot I I 2 ino
A cer negllndo I I 0

Z
U lrnus americana 2 2 I s en

Z
Crat aegus succllienta 8 7 I 16
Carya cordiformis I I :;-.,



Table 27 B (OIli imu-d

SIZE CLASS (centimeters)

Species 2.'>-5- 10- 15- 20- 25- 30- 35- 40- 4S- SO- 5S- 60- 65- 70- 75- 8S- 95-
5.0 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 85 95 10S
---

Crat argus p u nct at a 3 2
R }IIIS I)'phina

Caryn ()l'(l{a

H hamnus rat hatt icus

I'ilis rip aria 4

Totals 39 56 62 51 29 \I 3 2 5 I 4 2

.•.
00

3:
P
:f
>-
cTotal ~
tT1
tT1
-e5 c
eer-
n
3:c:
en
tT1
c3:
o
0z....,
~
t:xl

:::
0r-
o
tT1
0r-
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Table 27 C. Shrub composition for Tripoli Country Club Sampled 10/6175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 8060. 85.00 34.50 13.49 24.00
Ribes americanum 2520. 75.00 10.79 11.90 11.35
Prurius serotiria 2500. 70.00 10.70 11.11 10.91
Acer saccharum 2380. 60.00 10.19 9.52 9.86
Frax inus americana 1820. 65.00 7.79 10.32 9.05
Cornus racemosa 1360. 35.00 5.82 5.56 5.69
Vitis rip aria 840. 45.00 3.60 7.14 5.37
Lonicera xbe/la 1200. 30.00 5.14 4.76 4.95
Solanum dulcamara 1540. 10.00 6.59 1.59 4.09
Tilia americana 440. 35.00 1.88 5.56 372
Viburnum lentago 160. 30.00 .68 4.76 2.72
Rhamnus catharticus 160. 20.00 .68 3.17 1.93
Rubus occidentalis 80. 15.00 .34 2.38 1.36
Crataegus succulenta 80. 10.00 .34 1.59 96
Acer negundo 60. 5.00 .26 .79 .53
Pnrthenocissus quinqueiolia 20 5.00 .09 79 .44
Carya cordiform is 20. 5.00 .09 .79 .44
Rhus radicans 20. 5.00 .09 .79 .44
Viburnum opulus 20. 5.00 .09 .79 .44
Ulmus americana 20. 5.00 .09 .79 .44
Viburnum raiinesquianurn 20. 5.00 .09 .79 .44
Zanthoxylum americanum 20. 5.00 .09 .79 .44
Quercus borealis 20. 5.00 .09 .79 .44

Total 23360. 100.00 100.00 100.00

Brynwood Country Club

Site 28
Size: 0.36ha
Milwaukee County

Thiensville Quadrangle
NB, NB, SB, See 15, T8N, R21E
Private Ownership

The Brynwood Country Club island is located on the crest and southwest-
facing slope of a small hill. Topographic relief of 6m (20ft) is great, when
considering the small size of the island. The woods is developed on an eroded
Ozaukee silt loam soil (Typic Hapludalf). The soil has lost part of its original
surface layer resulting in a higher runoff and slower permeability (USDA,
1971).

Much of the land use history was obtained for the original greenskeeper,
Mr. Les Verhaalen, Sr., now retired. The present island is a remnant of a much
larger woods which was logged for basswood (Tilia americana) about 1909
and later for sugar maple (Acer saccharum) about 1914. There is no record of
grazing and the richness of the spring flora indicates this. The golf course was
constructed in 1928 creating the isolation and present small size of the island.
The structure of the present forest is the result of over 60 years of recovery.
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The canopy and understory strata were sampled in a full-census of the
O.36ha. American beech (F agus grandiiolia) was the leading dominant account-
ing for 38% of the stems and 42% of the basal area (Table 28 A). The stand was
characterized by a very high stem density (over twice the expected number)
and near-average basal area (Table 2). A few large sugar maples and beech
were the only stems greater than 40cm (15.7in) dbh (Table 28 B). This struc-
ture is typical of a young, second-growth stand but is ~Iso the result of the re-
latively recent loss of 29 elms (U lm us rubra and U. american a) greater than
IO.2cm dbh in the site. The resultant opening of the canopy and the small size
of the island combine to increase available light appreciably. The under-
story was relatively dense and dominated by mesic species. Sugar maple, beech
and ironwood (Ostrya virginiana) accounted for 88% of the 421 stems re-
corded between 2.5-IO.lcm dbh (Table 28 B). Species diversity (H') is near the
average for the 43 forest islands (Table 3).

The shrub layer was dominated by choke cherry (Prurius virginiana) ac-
counting for 53% of the stems and 36% of the importance value. White ash
and sugar maple were sub-dominant combining for an additional 28% of the
density and 31% of the importance value (Table 28 C). No other species ac-
counted for over 5% of the stem density. Total stem density per hectare was
well under the average for the 43 islands sampled. Species diversity (H') was
near the average for the shru b stratum (Table 3).

The groundlayer was not sampled, but no rare or endangered species were
observed.

Table 28 A. Stand attributes for Brynwood Country Club (Site 28)
Full Tally (0.36ha.) Sample Date: October 6, 1975.

Basal Area Relative Relative Importance

Species Density (m'/ha) Density Dominance Value

Fagus grandifolia 357 12.21 38.36 42.32 40.34
Tilia americana 176 5 ..12 18.93 19.12 19.03
Ostrya virginiana 164 2.36 17.65 8.99 12.92

A cet saccharum 90 4.13 9.72 14.31 12.02
Fraxinus american a 55 2.15 5.88 7.46 6.67
Ulmus rubra 33 1.16 3.58 4.02 3.80
Ulmus americana 21 .60 2.30 2.08 2.19
Crataegus succulenta 10 .19 1.02 .66 .84
Carya cordiformis 5 .05 .51 .16 .34
Carpinus caroliniana 2 .04 .26 .12 .19
A melanchier laevis 2 .02 .26 .08 .17

Totals 929, 28.86b 100.00 100.01 100.02

a = 376 trees/acre
b = 125.76 ft2/acre



Table 28 B. Size class distribution for Brynwood Country Club r-
Sample size: 0.36ha.

t'1~
t'1<:
VJ

a
SIZE CLASS (centimeters)

<:
V>

'"
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-

tT1

0
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total tT1

V>

0
Acer saccharum 129 66 19 8 2 2 4 I I I 233 0
Fagus grandijolia 36 48 42 47 37 13 5 2 3 I 234

a::
'"<,

Tilia americana 8 13 24 24 16 4 2 4 95 0
0

Ulmus rubra I 3 5 2 4 I I I 20 z
Frax inus americana 5 8 4 6 5 7 I

V>
36 ...,

Ulmus americana 2 5 I 2 I II ;>:l
C

Prunus serotina I I 3 2
0

7
...,

Oslrya virginiana 18 72 57 II I 159 C
;>:l
tT1

Cralaegus succulenta I I 3 5 I
Carpinus caroliniana 5 3 I

V>
9 M

Carya cordiformis I 2 3 ::i2
A melanchier laevis I I

Vi
0

I
0

Crataegus punclata I Z
~

Totals 203 218 162 105 69 27 13 9 3 2
z

I
;:;
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Table 28 C. Shrub composition for Brynwood Country Club Sampled 1016/75.

TOlal

Density Relative Relative Importance
Per ha. Frequency Density Frequency Value

5940. 90.00 52.57 18.95 35.76
1980. 80.00 17.52 1684 17.18
1140. 85.00 10.09 17.89 1399
540. 55.00 4.78 11.58 8.18
340. 25.00 3.01 5.26 4.14
340. 20.00 3.01 4.21 3.61
140. 25.00 1.24 5.26 325
220. 10.00 1.95 2.11 2.03
80 15.00 .71 3.16 1.93
60. 15.00 .53 3.16 1.84
120. 10.00 1.06 2.11 1.58
80. 10.00 71 2.11 1.41
40. 10.00 .35 2.11 1.23
120. 5.00 1.06 1.05 1.06
80. 5.00 .71 1.05 .88
40. 5.00 35 i05 70

...20. 5.00 .18 1.05 .61
20. 5.00 .18 1.05 .61

11300. 100.00 100.00 100.00

Species

Prunus virginiana
Fraxinus americana
Acer saccharum
Tilia americana
Lonicera xbella
R ibes cvnosbati
Dirca palustris
Solanum dulcamara
Rubus o ccidentalis
Zanthoxylum americanum
R ibes americanum
Fagus grandiiolia
Ostrya virginiana
Ulmus rubra
Comus stoloniiera
Carya cordiformis
Crataegus succulenta
Rhamnus catharticus

Haskell Noyes Park

Site 29
Size: O.73ha
Milwaukee County

Menomonee Falls Quadrangle
NB, NB, NW~, See 21, T8N, R21E
Milwaukee County Park Commission

Haskell Noyes Park is located on the crest of a Cary-aged end moraine. Relief
within the forest island is near-level except for a small, intermittent stream. The
Southern-mesic forest is developed on Ozaukee silt loam soil (Typic Hap-
ludalf). This soil is classified as being well-drained and formed over a calcareous
silty clay loam glacial till on moraines. The somewhat poorly drained Mequon
silt loam (Udollic Ochraqualf) was associated with the stream drainageway.

The wooded island of Haskell Noyes Park encompasses 11.2ha, but all ex-
cept O.73ha was young, second-growth forest. Edge trees clearly separated the
old-growth section from the new growth. The land-use history of the forest
island is unknown. It is obvious that the woods was originally part of a farm
as the foundations are still evident just outside the southwest corner of the
woods. It appeared that the old-growth island was at least partially protected
from grazing by the presence of lines of edge trees with faint barbed wire
scars. Trees with an open-growth form and dense sapling and shrub growth
exist to the outside of the edge trees. Within the edge trees, large forest-grown
trees typical of the southern-mesic forest form a complete canopy. In an effort
to preserve the woods for future use as a nature study area, the Milwaukee
County Park Commission fenced the perimeter of the entire island in 1968
(MCPC, 1972),.
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The fencing has done liule to protect the site from indiscriminate vandals.
Virtually all small saplings have been cut from the old-growth section. Two
large American beech (Fagus grandiiolia) were killed by girdling, creating a
large opening in the canopy. During the 1975-76 winter, the groundlayer was
burned, eliminating the litter layer and small woody stems.

The canopy and understory strata were sampled- by a full-census of all stems
within a 0.43ha area. Sugar maple( A cer saccharum) was the dominant species
accounting for 46% of the stems and 49% of the basal area (Table 29 A). Sugar
maple was present in all size classes up to 65cm (25.5in) dbh. A reduced density
of stems in the 35-45cm (13.8-17. 7in) dbh size classes for all species suggests a
short period of grazing some time ago. The conspicuous lack of oaks{Quercus
sp.) in all but the largest size classes may reflect a period of high-grade logging
(Table 29B).

Vandalism has reduced the understory to a very low density as evidenced by
the number of small stumps. White ash (Frax inus american a) and black cherry
(Prunus serotina) were the most numerous species accounting for a combined
56% of the stems 2.5-10.1 cm dbh. The hawthorns (Crataegus punctata and
C. succulentaj make up an additional 27% of the stems (Table 29 B), further
indicating possible former grazing.

The stem density per hectare in the canopy layer was significantly below
the average for the 43 forest islands, but the basal are was near average (Table
2). As a resu It, the average size per tree was relatively large creating the false im-
pression of an undisturbed situation. Species diversity (H') for the canopy
and understory strata was slightly above average with a high equitability (]')
component (Table 3).

White ash dominated the shrub layer comprising 44% of the stems and 34% of
the importance value (Table 29C). Choke cherry (Prunus virginiana) was sub-
dominant accounting for 27% of the stems and 24% of the importance value. I n
view of the heavy disturbance, it is interesting to note that only three of the 12
species have wind-dispersed seeds. Species richness was well below average
because of the moderate equitability (J) component (Table 3).

The groundlayer was co-dominated by false Solomon's-seal (Smilacina
racemosa) and, as in the shrub layer, white ash. Together, they accounted for
over 53% of the stems recorded and 44% of the importance value (Table 29 D).
Examination of the ground layer flora indicated a large component of succes-
sional, old field species. Species diversity (H') was near the average for the 31
stands examined (Table 3). No rare or endangered species were encountered.

Table 29A. Stand attributes for Haskell Noves Park (Site 29)
Full Tally (0.43 hectare) Sample Date: July II. 1975.

Basal Arca Relative Relative Importance
Species Density (m2/ha) Density Dominance Value

Accr .\{/ccharl1m 123 1386 45.69 48.55 37 12
Fraxinus alnericana 33 608 1207 21.29 16.68
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T~blc 29 A mill inurd

Density Relative Relative Importance

Species Per ha. frequency Density frequency Value

Ostrya virginiana 49 1.13 1810 3.96 11.03

Fagus grandifolia 21 2.20 7.76 7.71 7.73

Quercus alba 7 2.73 2.59 9.58 6.08

Ct at argus surculent a 23 .37 8.62 1.29 4.96

Quercus borealis 2 1.24 .96 4.36 2.61

Prunus serolina 7 .53 2.59 1.85 222

[uglans cinerea 2 .22 .86 .77 .82

Ulmus rubra 2 .18 86 .64 .75

Totals 269" 28.54 h 10000 100.00 100.00

a = 109 trees/acre

b = 124.38 [('/acre



Table29B. Size class distribution [or Haskell Noyes Park
Sample size: 0.43ha. r-

t'1;;;
;;;.:
C/)

a
SIZE CLASS (centimeters)

;;;.:

en

'"M
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- 0

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Tolal Men
o
0z

Quercus borealis I I -e
<,

Quercus alba 2 I 3 o
0

Fraxinus american a 15 2 2 2 4 I 2 I 2 31 :;:
A cer saccharum 4 3 I 3 7 9 8 5 5 9 2 2 2 60 eno-j

""Prunus serotina 14 5 I I I 22 c
Fagus grandijolia 2 I 2 I I 2 9 oo-j

c
Ulmus rubra I I

""Mjuglans cinerea I I Ien
Ostrya virginiana I 3 8 9 3 I 25 M
Crataegus suau lent a 7 6 3 I 17 ~en
Crataegus punctate 2 8 10 o

0
Z

Totals 36 28 16 15 16 II 14 6 6 16 3 4 3 4 2 ~
Z

U;
'>'
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Table 29 C. Shrub composition for Haskell Noyes Park Sampled 7/11175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Fr ax inus americana 6360. 100.00 44.04 23.81 33.93
Prunus virginiana 3920. 90.00 27.15 21.43 24.29
Prunus serotina 1580. 70.00 10.94 16.67 13.80
Ribes cy nosbati 1600. 65.00 11.08 15.48 13.28
Acer saccharum 120. 25.00 83 595 3.39
Rubus occidentalis 100. 15.00 .69 3.57 213
Vitis rip aria 60. 15.00 .42 3.57 1.99
Comus stoloniiera 220. 10.00 1.52 2.38 1.95
Lonicera xbella 220. 10.00 1.52 2.38 1.95
Ribes americanum 120. 10.00 83 2.38 1.61
Tilia americana 100. 5.00 .69 119 .94
Sambucus canadensis 40 5.00 28 1.19 73

Total 14440. 10000 100.00 100.00

Table 29 D. Groundlayer for Haskell Noyes Park sampled 6/11/75.

Density Relative Relar ive Importance
Species Per ha. Frequency Density Frequency Value

Smilacin a tacemosa 133250. 90.00 31.32 16.67 23.99
Frax tnus americana 94000. 97.50 22.09 18.06 20.07
Circaea quadrisulcat a 62750. 35.00 14.75 6.48 10.61
A cer saccharum 17250. 67.50 4.05 12.50 8.28
Ribes cynosbati 21000. 57.50 4.94 10.65 7.79
Prunus virginiana 23250. 52.50 5.46 9.72 759
Geranium maculatum 20250. 30.00 4.76 5.56 5.16
Tri Ilium gran diilorurn 17750. 12.50 4.17 2.31 3.24
Prunus serotina 5250. 15.00 1.23 2.78 2.01
Hydrophyllum virginianum 9250. 5.00 2.17 .93 1.55
Carex albursina 2500 7.50 .59 1.39 99
Geum cariadense 1500. 750 .35 1.39 .87
Ulmus rubra 500. 7.50 .12 1.39 .75
Allium tricaecum 4000. 2.50 .94 46 70
Vitis sp, 2000 5.00 .47 .93 .70
Solidago caesia 2000. 5.00 .47 .93 .70
Carex pennsylvanica 1500. 5.00 .35 93 .64
Solidago [lex uaulis 1250. 5.00 29 93 .61
Comus stolonijera 1000. 5.00 .24 93 58
Fagus grandiiolia 750 5.00 18 .93 55
Poient illa simplex 1000. 2.50 .24 .46 .35
Fragaria virgirrianum 750. 2.50 18 .46 .32
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Table 29 D continued

Denaitv Relative Rel.,ive Importance
Species Per h a. Frequency Dens itv Frequency VaJue

Aster cordijolius 750. 2.50 .18 .46 .32
Sambucus canadensis 500. 2.50 .12 .46 29
Rubus occidentalis 500. 2.50 .12 .46 .29
Crataegus punctate 250. 2.50 .06 .46 .26
Tilia americana 250. 2.50 .06 .46 .26
R ibes americanum 250. 2.50 .06 .46 .26
Polygonatum pubescens 250. 2.50 06 .46 .26

Total 425500. 100.00 100.00 100.00

Kletzseh Park

Site 30
Size: 4.09ha
Milwaukee County

Thiensville Quadrangle
B, NB, SB, See 19, T8N, R22E
Milwaukee County Park Commission

The forested island at Kletzsch Park exists on a small upland on the west
side of the Milwaukee River above the floodplain. The floodplain and up-
land lie on an outwash plain. The topography slopes gently to the east-south-
east. The forest is developed on Fox loam soil (Typic Hapludalf). Fox loam
typically overlies sand and calcareous gravel outwash. As a result, it is well-
drained and may be characterized as being slightly droughty (USDA, 1971).

The land-use history of the woods is unknown. Reputed Indian activity in
the Park's vicinity prior to settlement is evidenced by an Indian mound and
remnant furrows of a corn field (MCPC, 1972). The Park was also the site of a
grist mill (Bender Mill) which was probably built in the late 1800s. Kletzsch
Park, formerly known as Blatz Park, was established in 1918. Little or no
logging has occurred since that time except for the removal of hazardous condi-
tions.

The canopy and understory strata were sampled using twenty lOx 25m plots.
The canopy was co-dominated by sugar maple (A cer saccharum) and red
oak (Quercus borealis) accounting for 79% of the density, 90% of the basal area,
and 75% of the importance value (Table 30 A). Red oak was present in the 20-
70cm (7.9-27.5in) dbh size classes representing the largest trees in the stand
(Table 30 B). The relative absence of larger individuals suggests probable
selective cutting, light in total amount. Twelve species were recorded in the
canopy layer, the average for the 43 forest islands (Table 2).

The understory, stems 2.5-10.1 cm dbh, was dominated by ironwood
(Ostrya uirginian a} and sugar maple accounting for 44% and 20% of the stem
density. respectively. The species diversity (H') for the canopy and under-
story strata was only slightly above the average for the 43 forest islands (Table 3).
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The shrub stratum was totally dominated by choke cherry (Prunus uirgini-
ana) with 86% of the stem density and 58% of the importance value (Table
30 C). No other species exceeded 5% of the stem density. White ash (Ft ax inus
americana) was the only other species to be distributed in over one-third of
the plots. Stem density per hectare was over a standard deviation greater than
the average for the 43 forest islands (Table 2). Species richness was only slightly
below the average, but species diversity (H') was the fourth lowest of the
43 islands sampled (Table 3). With 86% of the stems occurring in a single spe-
cies, the equitability component (]') was low.

Similarly, choke cherry was the leading dominant in the groundlayer ac-
counting for nearly 27% of the stems and importance value. However, two
herbaceous species, the false Solomon's seal (Srnilaciria racemosai and Vir-
giniana waterleaf (Hydrophyllum vlrgznzanum) accounted for an additional
38% of the stems. Although not sampled, helloborine (Epip actus latiiolia)
reached locally high densities in the stand and appears to have become a tole-
rant member of the southern-mesic forest. Groundlayer species diversity (H')
was slightly below the average for the 31 islands sampled even though species
richness was relatively low. No rare endangered species were encountered.
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Table30A. Stand attributes for Kletzsch Park (Site 30) "'<::
t>1

Sample size: 20 plots (lOx 25m) Sample Date: July 23, 1975. <:en
0<:
(f)
"0
t"1

Density Basal Area Relative Re larive Relative Irnport ance o
Species (h a .) Frequency (m2/ha.) Density Frequency Dom inancc Value M

(f)

o
0

Arrr saccharum 208 95 15.63 56.83 31.67 46.68 z
45.06 "0

Quercus borealis 82 75 14.34 22.40 2').00 42.82 3007
<,

o
Fraxinu5 americana 10 25 .83 2.73 833 2.49 4.52 0
Oslrya virginiana 16 2.5 .21 4.37 8.33 .63 4.44 z
A cer rubrum 12 15 1.09 3.28 5.00 3.24 384

(f)

>-I
Tilia americana 14 20 .21 3.83 6.67 .62 3.71 ?:l
PrUllUS serotina 6 10 .16 1.64 3.33 49

c:::1.82 o
[uglans nigra 4 10 24 1.09 3.33 72 1.71 >-I

cUlmus americana 4 10 .07 1.09 3.33 .21 1.54 ?:l
Betula p apvriiera 6 5 .39 1.64 1.67 116

t"1
1.49 IQuercus alba 2 5 .30 .,)5 1.67 .89 1.04 (f)

i-rI
COTllllS alt ernijolio 1 5 .02 .55 1.67 .06 .76

:i2
Totals 366" 33.491> 100.00 100.00 10001 100.00

eno
0

a = 148 trees/acre Z
b = 145.91 [['/acre ~

Z

U;
(J:)
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Table 30 B. Size class distribution for Kletzsch Park
<:;>

Sample size: 0.5ha.

0

SIZE CLASS (centimeters) z
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-

F
:2

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 9!i 105 Total ;.,
c~
t"'1

Quercus borealis I I 4 I 7 8 3 7 6 3 I 42 t"'1

A ar sarchaiu m 8 15 12 15 17 17 12 7 18 3 2 I 127
"0
c::
to

A en ru bru m I I 4 I 7 t:
Fra xinus nn1rn-cana 2 I 2 I 2 8 o

z
Quercus alba I I c

(JJ

Betula /)apyriJera I I I 3 t"'1
c

Juglalls nigra I I 2
z

PrILl/US srrotina 3 2 2 I
o

8 0
Z

T'ilia americana 9 6 I 16
....,

Ostrya "irginiana 22 29 7 I 59 c:
to

Ulmu s americal1a I 2 I I 5 el

Comus altemifolia 8 I 9 0r-

Carpinus raroliniana I I 2 o
t"'1

H alnanlf'iis virginiann 1 4 5 0

Crat argus succulenta 2 2
r-

Uhnus mbra 3 3

Cr at argus p utict at a

Totals 51 66 27 19 25 23 18 15 29 7 9 6 4
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Table 30 C. Shrub composition [or Kletzsch Park sampled 7/23175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 20160. 100.00 .85.71 30.30 58.01
Fraxinus american a 320. 40.00 1.36 12.12 6.74
Cornus racemosa 1100 25.00 4.68 7.58 6.13
Comus alternifolia 800. 25.00 3.40 7.58 5.49
A cer saccharum 280. 30.00 1.19 9.09 5.14
Ribes americanum 340. 25.00 1.45 7.58 4.51
Vitis riparia 80. 20.00 .34 6.06 3.20
Ostrya virginiana 60. 10.00 .26 3.03 1.64

Ptunus serotina 60. 10.00 .26 3.03 1.64

Tilia americana 40. 10.00 .17 3.03 1.60

Lonicera xbella 100. 5.00 .43 1.52 .97
Viburnum rafinesquianum 60. 5.00 .26 1.52 .89
Hamamelis virginiana 40. 5.00 .17 1.52 .84
Sambucus pubens 20 5.00 .09 1.52 .80
A cer negundo 20. 5.00 .09 1.52 .80
Carpinus caroliniana 20. 5.00 .09 1.52 .80
Ribes cynosbati 20. 5.00 .09 1.52 .80

Total 23520. 100.00 100.00 100.00

Table 30 D. Groundlayer for Kletzsch Park sampled 7/29175.

Density Relative Relative Imortance

Species Per ha. Frequency Density Frequency Value

Prurius virginiana 47000. 72.50 26.48 26.61 26.54
Smilacina racemosa 39750. 50.00 22.39 18.35 20.37
Hydrophyllum virginianum 27750. 15.00 15.63 5.50 10.57
Lonicera xbella 20250. 12.50 11.41 4.59 8.00
Circaea quadrisulcata 11000. 15.00 6.20 5.50 5.85
M aianthemum canndense 4500. 12.50 2.54 4.59 3.56
Podophyllum peltatum 4500. 12.50 2.54 4.59 3.56
Acer saccharum 2250. 15.00 1.27 5.50 3.39
Frax inus americana 1500. 15.00 .85 5.50 3.17
Cornus racemosa 5500. 7.50 3.10 2.75 2.93
Trillium grandiflorum 2250. 10.00 1.27 3.67 2.47
Ribes americanum 2750. 7.50 1.55 2.75 2.15
Thalictrum dioicum 2000. 5.00 1.13 1.83 1.48

Parthenocissus quinquefolia 1750. 5.00 .99 1.83 1.41

Viburnum lent ago 1250 2.50 .70 .92 .8\
Carex pennsylvanica 1000 2.50 .56 .92 .74
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Tabl,· so n . orui nuvd

Densirv Relative Relative Importance

Species Per ha. Fr cquencv Density Frequency Value

A rabis cariadense 750. 2.50 .42 .92 .57

A riseama triphy llum 750. 2.50 .42 .92 .57

Carpinus caroliniana 500 2.50 .28 .92 .50

Prerianthes alba 250. 2.50 .14 92 .53

Sanguinaria canadensis 250. 2.50 .14 .92 .53

TOlal 177500 10000 100.00 100.00

Graeeland Cemetery

Site 31
Size: 0.03ha
Milwaukee County

Milwaukee Quadrangle
SW\4, NW\4, SW\4, SE\4, See 23, T8N, R21E
Private Ownership

Graceland Cemetery was the smallest island examined. The woods was lo-
cated in the extreme southwest corner of the cemetery. It was originally pan of
an 80-acre farm unit purchased by the cemetery around the turn of the century.
The island is a remnant extension of an 8ha island which existed a short dis-
tance north until the summer of 1966. At that time, the larger island was
reduced to only 3ha and finally completely cut by 1968. The woods had been
grazed until the early 1920s by cows. Until the late 1930s, young tree saplings
from the woods were used to landscape the cemetery (Vedder, 1967).

The remaining island is in a highly disturbed condition. It is bounded on
the north and east by graded landfill. The south edge is bounded by residential
propert ies and the west by the grassy banks of a channelized, intermittent
stream. The soil is Mequon silt loam (Udollic Ochraqualf). Frequent human
use has exposed the soil surface and caused it to become compacted.

A full census was made of the canopy and understory strata. Only nine trees
greater than 10.2cm dbh were present (Table 31 A). Six of the trees were greater
than 45cm (l8in) dbh, suggesting that the island had existed for a considerable
period. The largest individual was a basswood (T'ilia ameTicana) measuring
83.6cm (32.9in) dbh. The understory was composed of seven individuals of
four species. Basswood and white ash (Fraxinus ameTicana) accounted for
five individuals. The opportunistic black cherry (Prurius serotina) and haw-
thorn (Crataegus succulenta) were present with one individual each (Table
31 B).

An abbreviated sample of the shrub layer was obtained by crossing two con-
ventional sized plots. Eleven species were present with honeysuckle (Lonicera
bella) sharing dominance with high bush cranberry (Viburnum opulus)
and white ash (Table 31 C). Nine of the eleven species present in the shrub
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layer have bird- or animal-dispersed seeds. Only ash and basswood are wind-
dispersed. The absence of sugar maple (A cer saccharum) in the shrub and
understory layers, even though the canopy is primarily maple, suggests the
inability of sugar maple to successfully reproduce in an island of such small
size where (I) mesic conditions have been lost; (2) the seedbed is compacted,
and (3) competition from opportunistic species berter adapted to the harsh con-
ditions is too great. .

The summer groundlayer was not sampled, but a floral list was compiled.
Without tree reproduction, the species composition is more typical of an old
field than of a southern-mesic forest:

Arabis laevigata (Muhl.) Poir.
Arctium minus Schk.
Aster sp. L.
Aster macrophyllus L.
Carex sp.
Cirsium aruense (L.) Gaertn.
Fragaria virginiana Duchesne.
Geum canadense ]acg.
Maianthemum canadense Desf.
Oxalis sp. L.
Poa pratensis L.
Parthenocissus quinquejolia

(L.) Planch.
Potentilla simplex Michx.
Rhamnus catharticus L.
Solidago canadensis L.
Taraxacum ojjicinale Weber.
Viola pubescens Ail.
Vitis riparia Michx.
Vitis sp. L.

Rock Cress
Common Burdock
Wild Aster
Wild Aster
Sedge
Canada Thistle
Strawberry
Avens
Wild lily-of-the-valley
Wood Sorrel
Kentucky Blue Grass

Virginia Creeper
Cinquefoil
Buckthorn
Canada Goldenrod
Common Dandelion
Downy Yellow Violet
Frost Grape
Grape

Table31 A. Stand attributes for Graceland Cemetery (Site 31)
Full Tally (0.03ha) Sample Date: September 12, 1975.

Basal Area Relative Relative Importance
Species Density (mx/ba.) Density Dominance Value

Acer saccharum 206 33.31 77.78 56.62 67.20
Tilia americana 59 25.52 22.22 43.38 32.80

Totals 265, 58.83 b 100.00 100.00

a = 107 trees/acre
b = 256.37 ft'facre



SIZE CLASS (centimeters)

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 7.5- 85- 95-

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105

Acrr saccharum 1 2 I 2

Tilia alllericana I 2

Frav inus anleri("ana 2

Pru n us serot ina
era/aegus sl1ccu/en/a

TOlals 5 22 I 2 I 2

Q)
.4

3:
r
~
;l>

c::
~
M
M
'1;1
c::
t:I:I
t:o
3:
c::
Vl

TOlal M
c::
3:

7 o
5 0

Z2 ....,
~
53
t:I:I
(3
r
o
M
0
r

Table 31 B. Size class distribution for Graceland Cemetery
Sample s iz«: 0.03ha.
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Table 31 C. Shrub composition for Graceland Cemetery sampled 9/12175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Lonicera xbella 6666. 100.00 28.57 Il.l I 19.84

Viburnum opulus 4872. 100.00 20.88 Il.l I 16.00

Fraxinus americana 4102. 100.00 17.58 I I. II 14.35

Viburnum lentago 2308. 100.00 9.89 I 1.11 10.50

Vit is riparia 1282. 100.00 5.49 1l.11 8.30

Tilia americana 1282. 100.00 5.49 Il.l I 8.30

Prunus virginiana 1026. 100.00 4.40 1l.11 7.75

Prunus serotina 769. 50.00 3.30 5.56 4.43

Comus stolonifera 513. 50.00 2.20 5.56 3.88

Zanthoxylum americanum 256. 50.00 1.10 5.56 3.33

Carya cordiformis 256. 50.00 1.10 5.56 3.33

TOlal 23332. 100.00 100.00 100.00

US Army Reserve

Site 32
Size: 1.40ha
Milwaukee County

Thiensville Quadrangle
SW~, SE\4, NW\4, See 26, T8N, R21E
Ownership under negotiation

The island was of triangular shape located at the junction of North 55th
Street and the Milwaukee Road railroad tracks. Topographic relief within the
stand is negligible. The stand is developed upon Mequon silt loam soil
(U dollic Ochraqualf). This soil is somewhat poorly drained and typical of
depressions and drainageways. Wetness is the major limitation of the soil
(USDA, 1971).

The land-use history of the site is unknown, but the site was part of a farm
woodlot prior to ownership by the Army. Examination of 1956 ASCS air
photos indicates much disturbance near the woods, including roadways and a
landfill. At that time, the woods was l.4ha in size and occupied a circular area
in the northwest corner of the tract with an extension paralleling the
railroad tracks. The land was released by the federal government in 1969
and has since been the subject of ownership negotiations. Presently, the site is
a nature preserve, and with successional forest growth it occupies a 4.21 ha
tract. Vandalism was very heavy.

The site was sampled using nineteen 10 x 12.5m plots within the l.4ha
older section. American beech (Fagus gr andijolia} was the leading dominant
accounting for 30% of the stems and 46% of the basal area (Table 32 A). There
were few trees over 45cm (17. 7in) dbh and none over 65cm (25.5in) (Table
32 B). The absence of large trees is suggestive of a heavy cutting or of complete
regrowth following a clear-cut. Greatly reduced stem densitite in the 15-35cm
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(S.9-13.7in) dbh size classes probably reflects a period of grazing. The oppor-
tunistic species, black cherry (Prunus serotina) and white ash (Ft ax inus ameri-
cana), were sub-dominants accounting for 33% of the stems over IO.2cm,
but only 6% of the basal area. They totally dominated the understory, com-
prising 76% of the stems recorded between 2.5-10.1 cm dbh.

Stem density ( 2: IO.2cm dbh) was well below the average as was the basal
area per hectare (Table 2). Sixteen species were recorded in the canopy stratum,
third highest of all stands sampled. The high species richness was attributed
to successional species typical of a disturbance site. Even with the increased
species richness, species diversity (H') was only slightly above average
(Table 3). A reduced equitability (]') component created by the high density
of only a few species reduced the overall diversity expression.

Nineteen species were recorded in the shrub stratum. Choke cherry (Prunus
virginiana) was the most numerous species accounting for 34% of the stem
density and 26% of the importance value (Table 32 C). As in the understory,
black cherry and white ash were sub-dominants, combining to account for 32%
of the density and 33% of the importance value. Other mesic forest tree species
were of limited numbers and distribution. Fifteen of the nineteen species re-
corded in the shru b layer possessed either animal- or bird-dispersed seeds. Stem
density was below the average, but species diversity (H') was greater than the
average (Table 3).

Thirty-eight species were recorded in the groundlayer. The false solomon's
seal (Smilacina racemosa) was the most common species totaling 35% of the
density and 26% of the importance value (Table 32 D). Choke cherry accounted
for another 13% of the density and importance value. Sugar maple (A cer
saccharum) appears to be achieving a moderate level of success and will
probably increase in the future. The groundlayer was an unusual mix of forest
and old field species (Table 32 D). Both groups are relicts of prior communities.
Remnant species tolerant to the old-growth southern-mesic forest as Epiiagus
virginiana are in close association with strawberry (Fragaria virginiana) and
sedges (C arex pennsylvanica and C. albursina) reflecting heavy disturbances
in the canopy cover. The most important finding is the absence of any large
sugar maple on a site where sugar maple should be dominant. Exotics includ-
ing honeysuckle (Lonicera bella), bittersweet (Solanum dulcamara), and
helleborine (Epipactis latifolia) contributed to the somewhat low species diver-
sity (H') (Table 3). No rare or endangered species were encountered.



Table 32 A. Stand attributes for US Army Reserve (Site 32)
Sample size: 19 plots (10 x 12.5m) Sample Date: September 29, 1975. r-

l>1
""

Density Basal Area Relative Re larive Relative Importance
l>1<:

Species (ha.) Frequency (m'/ha.) Density Frequency Dominance Value C/)

a<:
Fagus grandifolia 101 58 1047 30.38 22.92 45.99 33.10 (fJ

Prunus serolina 67 32 .88 20.25 12.50 3.87 12.21 "0
tTl

Frax inus americana 42 32 .51 12.66 12.50 2.55 9.41
0
tTl

Juglans cinerea 17 21 1.14 506 8.33
(fJ

5.00 6.13 o
13 II

0
Quercus alba 1.86 3.80 4.17 816 5.38 ::::
Quercus macrocarpa 8 II 1.90 2.53 417 8.37 5.02 "0

<,

o
Quercus borealis 13 II 1.51 3.80 4.17 6.63 4.87 0

A cer saccharum 13 II 1.31 3.80 4.17 5.74 4.57
::::
(fJ

Tilia americana 8 II 1.59 2.53 4.17 6.97 4.56
>-l
:>:l

Carva ouala 8 II .67 2.53 4.17 294 3.21 Co
Carya cordiformis 13 II .25 3.80 4.17 1.08 3.02

>-l
C

Ostry a uirginiana 8 II .18 2.53 4.17 79 250 :>:l
tTl

Ulmus rubra 8 II .11 2.53 4.17 .46 2.39 I
(fJ

Populus tremuloides 4 5 20 1.27 208 .86 1.40 r."

Crataegus succulenta 4 5 .14 1.27 2.08 64 1.33
:if
v;

Ulmus americana 4 5 06 1.27 2.08 .26 1.20 o
0
Z

Totals 331, 22.78 b 100.01 100.02 100.01 100.03 ~
Z

a = 134 trees/acre
b = 99.22 ft'/acre

0>-..)



Table 32 B. Size class distribution for US Army Reserve
0">
00

Sample size: 0.24ha.

3:
F

SIZE CLASS (centimeters) :2
>-
c::

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
:>::
M

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total M
'"0
c

Quercus borealis 2 I I I 5 O:!r
Quercus macrocarpa 2 I I 4 n
Tilia americana I 3 I I 6 3:c::
Quercus alba 2 I 3 (fl

M

Fagus grandifolza 4 3 I 2 I 4 9 6 I 31 c
[uglans cinerea I 2 2 5 3:

o
Acer saccharum 1 I 1 3

0
Z

Carya oval a I I I 3 >-l

Populus lremuloides 1 I
~;;

Carya cordiformis 15 6 2 1 24 O:!

Cralaegus su cculenta 4 1 1 6 (3
Oslrya virgin/ana 4 5 1 1 \I

r
0

Prurius serot iria 57 26 14 2
M

99 0
Frax irius american a 94 42 9 1 146 !'

Ulmus rubra 4 8 2 14

Ulmus americana 2
Frax inus pennsylvanica
Crat aegus purict at a

Totals 190 98 30 6 7 3 4 16 7 2 1 2
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Table 32 C. Shrub composition for US Army Reserve Woods sampled 10/3/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prurius vlrginiana 4778. 8.95 34.45 17.71 26.08
Prurius serotin a 2210. 8.95 1593 17.71 16.82
Fraxinus americana 2252. 8.42 16.24 16.67 16.45
Lorncern xbella 1137. 5.79 8.19 11.46 9.83
Comus racernosa 1305. 2.63 9.41 5.21 731
C arya cordi/armis 484. 2.63 3.49 5.21 4.35
Rubus occidentalis 463. 211 3.34 4.17 375
Cornus stolonijcra 505. 1.05 3.64 2.08 2.86
Crat aegus succu lenta 168. 1.58 1.21 3.13 217
A cer saccharum 84 1.58 .61 3.13 1.87
Ribes amf'Ticanum 147 1.05 1.06 2.08 1.57
Fagus grandiiolia 105. 1.05 .76 2.08 1.42
Juglans cinerea 63. 1.05 .46 2.08 1.27
Ulmus rubra 42. 1.05 .30 2.08 1.19
Ostrya virginzana 42 .53 .30 1.04 .67
Cratacgus purutato 21. .53 15 1.04 .60
Rhamnus cath art icus 21 .53 .15 1.04 .60
Vilis t iporia 21. .53 .15 .104 60
Quercus borealis 21. .53 IS 1.04 .60

Total 13872. 100.00 100.00 100.00

Table 32 D. Croundlayer for US Army Reserve sampled 9/28/75.

Dens itv Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Srrulacino racemose 77750 65.00 35.14 16.25 25.70
Prunus virginiana 28000. 55.00 12.66 13.75 13.20
Carex pennsylvanica 45250. 750 20.45 1.87 11.16
A cer saccharum 13')00. 3000 6.10 7.50 6.80
Frax inus americllna 3750. 3250 1.69 8.12 4.91
Comus racem osa 9000 22.50 4.07 5.62 485
Carya cordi/armis 4000. 25.00 1.81 6.25 403
Ceum canadense 2500 17.50 1.13 437 2.75
Fragaria virginianum 72.'>0. 7.50 3.28 1.87 258
Lonicera xbella 4000. 1000 1.81 2.50 2.15
iit is sp. 1250. 10.00 .56 2.50 1.53
Carex blan da 2')00. 7.50 113 1.87 1.50
Ulmus rubra 1000 1000 .45 2.50 148
Epipact is lat iiol ia 2000. 7.50 90 1.87 139
Prun us serot ina 1750 7.:,0 79 1.87 1.33
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Table 32 D ront inur'd

Density Relative Relative Impon ance

Species Per ha. Frequency Density Frequency Value

Cornus stoloniiera 1500. 7.50 .68 1.87 1.28

Viola pubescens 1500. 7.50 .68 1.87 1.28

Aster lateriflorus 2500 5.00 1.13 1.25 1.19

Carya ovata 1000. 7.50 .45 1.87 1.16

Hydrophy Ilum vlrginianum 1500 5.00 .68 1.25 .96

Crataegus punctata 500. 5.00 23 1.25 .74

Fagus grandifolia 500 5.00 .23 1.25 74

Quercus alba 500. 5.00 .23 1.25 .74

Anemone virginiana 1750. 2.50 .79 .62 .71

Parthenocissus quinquefolia 1250. 2.50 .56 .62 .59

Circaea quadrisulcata 1000. 2.50 .45 .62 .54

C arex albursina 750. 2.50 .34 .62 .48

Geranium maculatum 500. 2.50 .23 .62 .43

Gramineae 500. 2.50 .23 .62 .43

Solamun dulcamara 500. 2.50 .23 .62 .43

A ctea alba 250. 2.50 .11 .62 .37

A Ilium tricoccum 250. 2.50 .11 .62 .37

Epiiagus virginiana 250. 2.50 .11 .62 .37

Oxalis sp. 250. 2.50 .11 .62 .37

Quercus borealis 250. 2.50 .11 .62 .37

Solidago flexicaulis 250. 2.50 .11 .62 .37

Solidago caesia 250. 2.50 .11 .62 .37

Tilia americana 250. 2.50 .11 .62 .37

Total 221250. 100.00 100.00 100.00

McGovern Park

Milwaukee Quadrangle
Size: 3.12ha
Milwaukee County

S~, NWIi, NB, See 35, T8N, R21E
Milwaukee County Park Commission

McGovern Park is located on near-level Cary-aged ground moraine.
Topographic relief within the stand is limited to slight depressions. A de-
tailed soil survey was not make of the park (USDA, 1971). Evaluation of soil
patterns near the park suggest the woods is developed on Mequon silt loam
(Udollic OchraquaJ£). The soil is somewhat poorly drained and occurs typical-
ly along drainageways and in slight depressions (USDA, 1971). Wetness is
the major soil limitation. The island was bounded on the south by a street; the
remaining edges were bound by mowed park lawns.

The history of McGovern Park, formerly Silver Spring Park, is unknown.
The large forest-grown white and red oaks (Quercus alba and Q. borealis)
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in all size classes up to 80cm is evidence for the original nature of the vegetation
(Table 33 B). The restriction of virtually all other species to size classes less
than 45cm (17. 7in) dbh suggests selective logging in the stand's history. The low
stem density and basal area for the site also is indicative of high-grading (Table
33 A). The large density of hawthorns (Crataegus succulenta and C. punctata)
coupled with the few stems in the 20-45cm size classes suggests an extended
period of grazing. The selective logging and grazing must have occurred prior
to the development of the park in 1907. Current heavy human use and abuse is
evidenced by the numerous small trees which have been cut or sawed down.
Numerous paths traverse the island greatly restricting the expanse of the
grou ndlayer.

The canopy and understory strata were sampled using twenty lO x 25m
plots. Red oak and white oak combined to dominate the stand, accounting for
72% of the basal area and 41%of the importance value(Table 33 A). Red oak was
the leading dominant contributing 47% of the basal area and 28% of the import-
ance value. An additional 26% importance value was added by high relative
density (38%) of small ( :::; 35cm dbh) basswood (Tilia american a) and white
ash (Fraxinus americana) stems. The low importance of American beech
(Fagus grandifalia) is probably due to the location at the western edge of the
beech range. At this latitude, beech was not observed farther west.

The relatively high species richness of this island is probably attributable
to the "habitat islands" of the several slight depressions. Lowland species occu-
pied these micro-communities as evidenced by the last four species of Table
33 A). As might be expected, the species diversity (H') of McGovern Park
was the second highest of the 43 islands studied (Table 3).

Comparison of our data with that obtained by Whitford and Salamun
(1954) for 1951 indicates a number of changes. McGovern Park is the same as
their stand number 17. The oaks dominated the stand 24 years ago as today, but
with a combined decrease in importance of 6%; probably not significant. The
proportion of red oak to white oak stayed the same; approximately 2:1. Nu-
merous significant changes of relative dominance occurred between the other
species. Slippery elm (U lmus rubra) was the third leading dominant 24 years ago
contributing 14% of the importance value. Today, Slippery elm contributed
just 4% of the importance value; the result of the Dutch elm disease. Basswood
and ironwood (Ostrya virginiana) more than doubled their relative
dominance, while white ash only increased slightly.

One of the more striking differences is that of species richness, but the
difference can be attributed to sampling method rather than successional
change:

Climax
Adaptation 1951 1975

Number IV CIV IV CIV

Quercus borealis 5.5 32.33 178 27.95 154

Quercus alba 3.5 14.67 51 13.43 47

Ulmus rubt a 8.0 14.00 112 4.38 35

Fraxinus americana 6.5 9.33 61 1\.75 71
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Continued from page 171

Climax
Adaptation 1951 1975

Number IV CIV IV CIV

Quercus macracarpa 1.0 7.67 8

Acer saccharum 10.0 6.67 67 3.29 33

Tilia americana 7.5 6.00 45 14.47 109

Ostrya virginiana 8.5 5.33 45 8.75 74

Ulmus americana 7.5 1.33 10 .57 4

Carya avata 4.5 3.67 17

Crataegus su(culenta 3.05

Carya cordi/armis 8.5 2.84 24

Prunus seratina 3.5 1.78 6

Fagus graridilolia 9.5 1.45 14

Carpinus caraliniana 8.0 1.12 9
Fraxinus pennsylvanica .87

Frax inus nigra .56

Total 9733 1731 99.93 1791

Only nine species were recorded 24 years ago, while we obtained 16 species.
The chance of picking up the rare or widely distributed species is one of the
advantages of the line-strip technique over the "random pairs" method used by
Whitford and Salamun (1954). The difference in sampling method probably
also accounts for the difference in the relative dominance of sugar maple
(A cer saccharum). When a "rare" species is recorded by the random pairs
method, its relative density and dominance is usually over-estimated.

Red-osier dogwood (Cornus stolonifera) and choke cherry (Prurius vir-
giniana) dominated the shrub layer combining for 69% of the stems and 48% of
the importance value (Table 33 C). Although species richness was the third
highest of the 43 islands examined, species diversity (H') was only slightly
above average (Table 3). The equitability (J') component was lowered because
the majority of the stems were shared by only two species. As in the canopy and
understory strata, the species richness of the shrub stratum was also influenced
by lowland species.

The groundlayer was co-dominated by grey dogwood (Cornus racemosa),
wild geranium (Geranium maculatum), and choke cherry. The three species
accounted for 53% of the stems and 46% of the importance value. As a result
of no clear-cut dominant species (Table 33 D), the species diversity (H') was
slightly greater than average even though species richness was less than average.
No rare or endangered species were encountered.



Tab1c33A. Stand auri hutcs for McGovern Park (Site 33)
Sample size: 20 plots (lOx 2:)01) Sample Date: July 17. 1975. r-

t'1~
t'1

Density Basal Area Relative Relative Relative Importance <:
Species (ha. ) Frequency (m2/h a.) Density Frequency Dominance Value

VJ

0
:<:

QII,.,.CIIS borealis 68 85 1206 1899 17.89 46.98 27.95 (J)
"0

Ti/lfl amrricfllla 76 7'1 1.64 21.23 1579 6.40 1447 t'i
0

QII('rnls alba 2<i 40 6.34 7.2<i 8.42 24.61 13.43 t'i
(J)

Frax inus (IJ1If'ric(In(l 60 <i5 1.24 16.76 13.68 481 1175 o
0

Ost rva 1'irgininll(I '10 4:, .72 13.97 947 2.81 875 s::
"0

i+l mus rllblfl 12 25 1.16 3.35 5.26 4.53 4.38 -,
o

Caryn OlJata 10 25 .78 279 5.26 3.03 3.69 0z
A crr s{lccharu,n 10 20 .74 2.79 4.21 2.87 329 (J)

Crnt argus su cculenta 12 25

...,
.14 3.35 5.26 54 3.05 ;>:l

Carya cordlformls 12 20 .25 3.35 4.21 .97 2.84 C
n...,

Pru nus s(',-otinn 6 15 .13 1.68 316 .51 178 C

Fagus grandlfoha 4 10 .29 112 2.11 I 13 1.45
;>:l
t'i
I

Carpinus cawlilliallfl 4 10 .04 1.12 2.11 .14 1.12 (J)

Frax in us pelll1syh'alllca 4 5 .11 1.12 1.05 .43 87
M
::E

Ulmus amnlcalla 2 5 .02 .56 1.05 .09 .57 (j)

Frax inus nigra 2 5 .02 .56 1.05 .09 56 o
0z
(J)

Totals 358" 25.68b 10000 99.97 99.92 99.95 -Z
a = 145 trees/acre
b = 111.85 hZ/acre

-.J
oc



Table 33 B. Size class distribution lor McGovern Park
-:J..,.

Sample size: 0.5ha.

SIZE CLASS (centimeters) ~
r
~

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
;,..
C

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total :><:
tT1
tT1

Quercus alba 5 II I I I 3 3 3 2 29 '1;l

Quercus borealis 10 7 6 2 I I 3 I 4 5 3 4 2 2 51
C
I:ll

Ulmus rubra 5 2 2 I I I I 13
r-

A cer saccharum 4 4 I 3 I 13
fi
$;:

Fagus grandijolia I 2
C
[J)

Carya ovala 2 4 I I 2 I II
tT1
C

T'ilia americana 29 41 20 12 4 I I 108 $;:

Frax inus american a 73 52 16 10 I 2 I 155 o
0

Fraxinus pennsylvanica I I 2 Z...,
Oslrya virginiana 58 64 19 5 I 147 ?::I

Carya cordiform is I 3 2 4 10
;;

Prunus serotina 5 I 2 8 I:ll

Crataegus succu lent.a 27 34 6 67 0
r

U lmtls americana 8 3 I 12 0
tT1

Carpinus caroliniana 3 5 2 10 0

Frax inus nigra I I I 3 r
Crataegus punctate 19 17 36

Prunus virginiana I I 2

Totals 246 254 79 37 8 5 7 7 5 7 6 6 7 2 2 2
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Table 33 C Shrub composition for McGovern Park sampled 7/17/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Corn us stolon ijer a 11360 90.00 39.80 12.68 26.24
Prunus nirgin ian a 8460 100.00 29.64 14.08 21.86
Fraxinus Q1nericana 2140. 100.00 7.50 14.08 10.79
Tilia americana 1520. 70.00 5.33 9.86 7.59
Viburnum lenlago 2240 50.00 7.85 7.04 7.45

Viburnum opulus 640. 40.00 2.24 5.63 3.94
Viburnum raiinesq u ianurn 400. 40.00 1.40 5.63 3.52
Ulmus rubra 260. 40.00 .91 5.63 3.27
Ribes americanum 240. 25.00 .84 3.52 2.18
Quercus m arroc arp a 140. 25.00 .49 3.52 2.01
Cr at argus surculent a 80. 20.00 .28 2.82 1.55

Cornus racemosa 420. 10.00 1.47 1.41 1.44
Prunus serolina 100. 15.00 .35 2.11 1.23
Craiaegus punctate 60. 15.00 21 2.11 1.16
Solanum dulcamara 60. 10.00 .21 1.41 .81
l/ it is rip aria 60. 10.00 .21 1.41 .81
Rubus occidentalis 60. 10.00 .21 1.41 .81
M enispet mum can adense 140. 5.00 .49 .70 .60
R ibes cynosbaii 40. 5.00 .14 .70 .42
Lonicera prolifera 20. 5.00 .07 .70 .39
Oslrya uirginian a 20. 5.00 .07 .70 .39
Carya cordiform is 20. 5.00 .07 .70 .39
Carya ovalo 20. 5.00 .07 .70 .39
Hamamelis virginiana 20. 5.00 .07 .70 .39
Acer saccharum 20. 5.00 .07 .70 .39

Total 28540. 100.00 100.00 100.00

Table 33 D. Groundlayer for McGovern Park sampled 7/29/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Corn us racemose 37000. 55.00 21.08 16.06 18.57
Geranium maculalum 30750. 42.50 17.52 12.41 14.97
Prurius virginiana 24500. 37.50 13.96 10.95 12.45
Hydrophyllum virginianum 20500. 10.00 11.68 292 7.30
Smilacina racemose 8000. 30.00 4.56 876 6.66
Fr ax inus anlericana 6750. 27.50 3.85 803 5.94
Circaea quadrisulcata 8500. 17.50 4.84 5.11 4.98
Viburnum raiinesquianurn 2500. 17.50 1.42 511 3.27
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Table 33 D rout inued

Density Relative Relative Importance

Species Per ha. Frequent)' Density Frequent)' Value

t .cu m ranadrns« '17')0 12.')0 2.71 ~6') 3.1 R

C{JU~X prnsvli.au i, (/ 7()OO s.on ~.99 146 2.72

"ilnnnurn lent ag»: ~OOO 12')0 1.71 ~.6,) 2.6R

T'ilin nmeru tt n a 27')0 10.00 .')7 2.92 2.24

(}Y"T'U.I III/iii ',,>Oll 7.')0 199 219 2.0<)

Allru m (fit Off ",n 1,)(jO 10.00 .R') 2.92 IR9

Purt hrn o, i.\.\u.\ q u inq uriol i« ~O()O. 'dlO 1.71 1.16 I'lH

Hrrorlru m l an at u rn 2000. s.oo 1.1·1 1.·11i I.~O

')(ol,f.!,lIinarifJ cnnadrnsis 17')0. :;.00 1.00 116 123

Ribrs a m eru an u m I.')()O s.on x) 1.·Hi I If)

1'lJlnllilllllil1l/,/r'x ')()O. s.oo .2R 1.·Hi .R7

As arurn r anadrnsr 17')0 2 ..')0 I()O .7'\ .R6

Hhu.I rad u u ns 17')0. 2.')0 1.00 .7':\ .Rf)

(:flr/Jllll/.\ rmol inmna :,(JO 2.:)0 .2H 7':1 .',1

Huhll.1 ()( nr/I'IIIII/i, ')00. 2.'>0 .2H .7':1 .,)1

Cralflf'.f,!.'-u.\ pundala 2')0 2.')() 14 .7.', .11

Fra,!!,fnia l'I1",f..!,illiflfllllll 2:)0 2.')0 Ii 7,:\ .H

Solanu m dult n m nvo 2:;0. 2.')() 1·1 .73 .14

Thll/Illmill dl()/( urn 2',0. 2',() 14 7'1 .41

J-l.t..:Tin1()nia ,l!T\'f)(n('/~fI/(J '!',(). 2.',() II .7':\ .11

TOlaJ 17',',(J(I. JIIO.OII 100.00 JOO.OO

Underwood Parkway

Site 34
Size: 5.47ha
Milwaukee County

Wausatosa Quadrangle
NW'4, SW'4, See 20, T7N, R2lE
Milwaukee County Park Commission

We examined the wooded region north of Watertown Plank Road at 108th
Street known as Sholes Park or Underwood Parkway. The wooded island
exists on a broad upland overlooking Underwood Creek. The woods is de-
veloped on the well-drained Ozaukee silt loam (Typic Hapludalf). This soil
is typical of the slopes of glacial moraines and characterized as having
moderately slow permeability (USDA, 1971).

The historical usage of the site has not been documented. At one time, this
land was part of the County Farms and was grazed by cattle (MCPC, 1972).
With subsequent conversion to parkland in 1935, the woods has been left to
slowly recover. Save for a few paths, the island has been relatively undisturbed
for 40 years. Girl and Boy Scouts presently use the site for nature study.

The canopy and understory vegetation was sampled using twenty 10 x
12.5m plots. White oak (Quercus alba) strongly dominated the stand account-
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ing for 64% of the basal area and 46% of the stems and importance value
(Table 34 A). White oak was present in the 25-60cm size classes (Table 34 B).
Stem density per hectare was the lowest of all stands examined. The relatively
large stem size/tree with few individuals in the size classes between 10.2-30cm
(4-12in) dbh reflects the period of grazing. Very large individual trees were
scattered throughout the stand. Most notable were several large red oaks
(Quercus borealis) in the 90-100cm (35-40in) dbh size classes. A few large,
open-grown sugar maples (A cer saccharum) were observed. American beech
(Fagus grandzfalia) was absent as this island is beyond the western range of
the species in Milwaukee County.

The understory was dominated by white ash (Fraxinus american a) totaling
47% of the stems. The relative success of black cherry (Prunus serotina), ac-
counting for another 30% of the stems in this droughty site, is consistent with
Auclair and Cottam's (1971) results for the southern-xeric forests of south-
central Wisconsin. As expected following a period of grazing, hawthorns
(Ct ataegus succulenta and C. punctata) represented nearly 13% of the stems
between 2.5 and 1O.1cm. Species diversity (H') was slightly greater than the
average for the 43 islands sampled (Table 3).

The shrub layer was dominated by bird-dispersed species; choke cherry
(Prurius virginiana), honeysuckle (Lonicera bella), and black cherry. These
three species accounted for 67% of the stems and 56% of the importance
value (Table 34 C). Only four other sites had a greater density of
stems per hectare in the shrub layer. Importantly, the high stem density was
relatively evenly distributed. Thickets or patches of shrubs in the southern-
mesic forest are usually confined to areas of canopy disturbances, i.e.,
wi ndthrows, lightning strikes, and openings. In this stand, with an estimated
70% canopy cover and only 240 stems/ha greater than 10.2cm, the shrub layer
was uniformly and densely distributed. This site is the only one in which
hop tree (Ptelea trifoliata) occurred.

The groundlayer was dominated by so single species (Table 34 D). Choke
cherry stems and sedge (Car ex p erinsyluariica) clumps were most numerous.
However, the sedge was of limited distribution reducing its contribution to
the groundcover. White ash accounted for 10% of the importance value and
13% of the stems, but was distributed in less than one-half of the plots. This
island had the second highest groundlayer species diversity (H') of the 31
islands sampled (Table 3). Although species richness was also moderately
high (37 species), the lack of a clear-cut dominant and a high equitability
(J') component influenced the high diversity.

An unusual species, the closed gentian (probably Gentiana andrewsii
Griseb.) was observed near the margin of the woods. The presence of the large,
old oaks and the gentian may be suggestive of a former oak opening at this
site. No rare or endangered species were encountered. The spring flora was
not sampled.
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Table 34 A. Stand attributes for Underwood Parkway (Site 34)
3:::

Sample size: 20 plots (lOx 12.5m) Sample Date: October I. 1975.
F
:'2
;>
C

Density Basal A rea Relative Relative Relative Importance ;.::
t'"i

Species (ha.) Frequency (m'/ha.) Density Frequency Dominance Value t'"i

'"
Quercus alba 112 50 14.37 46.67 2703 63.91 45.87

C
txI

Ulmus rubra 32 35 .83 13.33 18.92 3.70 11.98 t:
A cer saccharum 12 15 200 500 8.11 887 733

o

Arer rubnlm 12 15 1.39 5.00 8. II 620 644
3:::
C

Prun us serafina 20 15 .27 8.33 8.11 1.19 5.88 (f)

t'"i

Quercus m acrocarp a 8 10 1.73 3.33 541 7.67 .,)47 C

Quercus borealis 8 10 1.27 333 541 5.64 4.79
3:::

Frax in us americana 16 10 .30 6.67 541 1.32 4.47
o
0

Oslrya lIirgil1ial1o 8 10 18 333 5.41 .79 3.18 Z

Crataegus succulent a 8 10 .09 333 5.41 .41 3.0',
...,
~

Populus tremuloidcs 4 5 .06 1.67 2.70 .28 1.55 ;
~

Totals 240" 22.491. 9999 100.03 9998 100.01 0r
a = 97 trees/acre 0

b = 97.99 ft'/acre
t'"i
0r-



Table 34 B. Size class d istribut ion for Underwood Parkway
Sample size: 0.25ha. r-

t>1

"=t>1
SIZE CLASS (centimeters)

%
VJ
0

Species 25- 5- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 7.1- 85-
<:

70- 9.1- V>

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total '1:1
t"'1o
M
V>

Quercus m acrocarp a I I 2 o
Quercus alba I 3 6 'i 7 5 I I 29 0z
A ar saccharum 3 2 I

'1:1
6 <,

Quercus borealis 2 I I "
o
0

A cer rubrum 3
s:

3
Ulmus rubr a 2 4 2 I I

V>
10 '"1~

Fr ax inus americana 62 13 3 I 79 c::
o

Ostrv a virginiana 3 2 2 7 '"1
c::

Pnl11US serot in a 36 II 4 I 52 ~
t"'1

Cr at aegus succulent a 8 II 2 21 I
V>

Populus tremuloides I I 2
r."

Ulmus americana I I ::2
en

Cr atnegus punct ata I I o
0

Carya ovalo I I Z
~

Rh am nus cat harticus I I Z

Totals 119 40 14 5 2 3 7 1

:::;
10 9 6 2 1 t!;)
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Table 34 C. Shrub composition for Shoals Parkway sampled 10/1175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 8240. 95.00 35.27 16.38 25.83

Lonicera xbella 5260. 75.00 22.52 12.93 17.72

Prurius serotina 2260. 90.00 9.67 15.52 12.60

Acer saccharum 2360. 60.00 10.10 10.34 10.22

Comus stolonijet a 2680. 50.00 11.47 8.62 10.05

Vilis riparia 700. 75.00 3.00 12.93 7.96

R ibes cynosball 1100. 35.00 4.71 6.03 5.37

Zant ho xylurn americanum 220. 25.00 .94 4.31 2.63

Ribes americanum 180. 15.00 .77 2.59 1.68

Acer saccharinum 120. 10.00 .51 1.72 1.12

Ptelea Irifoliala 40. 10.00 .17 1.72 .95

Viburnum lent ago 40. 10.00 .17 1.72 .95

Frax irius pennsvluanica 60. 5.00 .26 .86 .56

Ostrv a virginiana 20. 5.00 .09 .86 .47

A cer negun do 20. 5.00 .09 .86 .47

Populus tremu loides 20. 5.00 .09 .86 .47

Ulmus rubt a 20. 5.00 .09 .86 .47

Rhamnus catharticus 20. 5.00 .09 .86 .47

Total 23360. 100.00 100.00 100.00

Table 34 D. Groundlayer for Shoals Parkway sampled 9/28175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 25000. 47.50 13.95 13.38 13.66
Ft ax inus american a 13500. 45.00 7.53 12.68 10.10
Carex pensylvanica 23750. 5.00 13.25 1.41 7.33
Poithenocissus quinqueiotia 13750. 17.50 7.67 4.93 6.30
Cornus stolonijet a 11250. 20.00 6.28 5.63 5.95
Cornus racemosa 8500 22.50 4.74 6.34 5.54
Vilis sp. 6750. 2500 3.77 7.04 5.40
Circaea quadrisulcat a 11500. 15.00 6.42 4.23 5.32
Lonicera prolifera 13000. 10.00 7.25 2.82 5.03
Acer saccharum 4000. 25.00 2.23 7.04 4.64
Gramineae 15000. 2.50 8.37 .70 4.54
Rubus occidenlalis 4000 15.00 2.23 4.23 3.23
Viola cucu.llata 3750. 10.00 2.09 2.82 2.45
Hvdrop hvllum virginianum 3750 5.00 2.09 1.41 175
Geranium marulalum 2250. 7.50 1.26 2.11 1.68
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Table 34 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Ribes cynosbati 2500. 5.00 1.39 1.41 1.40

Aster lateriflorus 1000. 7.50 .56 2.11 1.34

Geum canadense 750. 7.50 .42 2.11 1.27

Quercus alba 1250. 5.00 .70 1.41 1.05

R ibes americanum 1250. 5.00 .70 1.41 1.05

Solidago canadense 1250. 5.00 .70 1.41 1.05

Aster cordifolius 2000. 2.50 1.12 .70 .91

T halictrurn dioicu.m 2000. 2.50 1.12 .70 .91

Crataegus purictata 500. 5.00 .28 1.41 .84

Equiseturn hyemale 500. 5.00 .28 HI .84

Ostrya virginian a 500. 5.00 .28 1.41 .84

Podophyllum peltatum 1250. 2.50 .70 .70 .70

Aster sp. 750. 2.50 .42 .70 .56

Fragaria virginiana 750. 2.50 .42 .70 .56

'Trillium grandiflorum 750. 2.50 .42 .70 .56

Agrimony gryposepala 500. 2.50 .28 .70 .49

Oxalis sp. 500. 2.50 .28 .70 .49

Quercus borealis 500. 2.50 .28 .70 .49

M enispermurn eanadense 250. 2.50 .14 .70 .42

Ribes sp. 250. 2.50 .14 .70 .42

Smilaeina raeemosa 250 2.50 .14 .70 .42

Viburnum acerifolium 250. 2.50 .14 .70 .42

Tolal 179250. 100.00 100.00 100.00

Pfauser's Woods

Site 35
Size: 2.39ha
Waukesha County

Wauwatosa Quadrangle
Nl-f, NE\4, SW14, See 25, T7N, R20E
Private Ownership

Pfauzer's Woods is located on a gentle east-facing slope of an end moraine.
The woods is "sandwiched" behind residences on all sides. The island is
rectangular in shape with the east-west axis approximately 4 times as long as
the north-south axis. The island exists in a former natural drainageway and is
developed on the somewhat poorly drained Mequon silt loam (Udollic
Ochraqualf). Wetness is the major limitation of this soil for cultivation and is
probably responsible for the preservation of the stand.

In a report to the Nature Conservancy in 1967, Professor Philip B. Whitford
suggested the woods was essentially a virgin forest remnant. He based that
statement on (I) the presence of several tree specis in all size and age classes
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up to 30in dbh, (2) occurrence of black walnut(]uglans nigra), usually one of
the first species to be eliminated by selective cutting, in numerous size classes,
and (3) absence of grassy openings and hawthorn thickets, indicators of
grazing in this region.

The island was sampled using twenty 10 x l2.5m plots. Sugar maple(Acer
saccharum) and red oak (Quercus borealis) dominated' the island, accounting
for a combined 55% of the stems and basal area and 50% of the importance value
(Table 35 A). An examination of the size class distributions (Table 35 B) indi-
cates that sugar maple was restricted to sizes less than 35cm (l3.7in) dbh. High
densities of young sugar maples led to its mathematical dominance, when in
fact red oak was the dominant canopy species accounting for 42% of the basal
area of the island. Except for a few individuals, red oak was present in the size
classes from 50-85cm (19. 7-33.4in) dbh. Relatively high densities of other young
(10.1-35cm), mesic species contributed to a significantly higher than average
stem density and basal area.

The presence of black walnut was noteworthy as it occurred in only two other
stands, but was originally of widespread distribution throughout the forest
type. The largest individual was 65.8cm (25.9in) dbh with several over 30cm
(12in) dbh. Butternut (]uglans cinerea), a close relative, was also present in
similar size classes. This island was west of the range of American beech
(Fagus grandzfolia).

The understory (stems 2.5-10.2cm dbh) was totally dominated by sugar
maple, accounting for 86% of the stems recorded. Whitford (1967) reported 14
tree species in the woods, including the edges. We sampled 12 canopy and under-
story species in the island's interior. Even though species richness was relatively
low because the high numbers of sugar maple influenced the equitability
component (Table 3).

The shrub layer was dominated by sugar maple, choke cherry (Prunus vir-
giniana), and dogberry (R ibes cynosbati) which combined for 79% of the stems
sampled and 68% of the importance value (Table 35 C). Of the 18 species
sampled, only four possess wind-dispersed seeds. The others are either animal-
Of bird-dispersed. Species diversity (H') in the shrub layer was slightly higher
than the average of the 43 islands (Table 3).

Neither the groundlayer nor the spring £Iora were sampled. A list of herbace-
ous species compiled by Whitford (1967) includes the following:

A ctaea alba (L.) Mil!.
Actaea rubra (Ait.) Willd.
A gastache sp. Clayton
A Ilium tricoccum Ail.
Arisaema triphyllum (L.) Schotl.
Aster macrophyllus L.
Aster sagittijolius Willd.
Aster pilaus (?) Willd.
Amphicarpa bracteata (L.) Fern.
Arabis laevigata (Muhl.) Poir.

C at ex sp. L. (2 species)
Camp anula americana L.

White Baneberry
Red Baneberry
Giant Hyssop
Wild Leek
Jack-in-the-pulpit
Big-leaved Aster
Woodland Aster
Aster
Hog Peanut
Rock Cress

Sedge
Tall Bellflower
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Caulophyllum th alictroides (L.) Michx.
Circaea quadrisulcata (Maxim) Franch.
Corallorhiza maculata Raf.
Cryptotaenia canadensis (L.) DC
Eupatorium purpureum L.
Eupatorium rugosum Houtl.
Galium ap arine L.
Calium concinnum T&G

Geranium maculatum L.
H elianthus strumosus L. (?)
Heraclaum lanatum Michx.
Hydrophyllum virginianum
Hystrix patula Moench.
M enispermum canadense L.
Osmorhiza claytoni (Michx.) Clarke
Podophyllum p eltaturri L.
Polygonatum pubescens (Willd.) Pursh.
Prenanthes alba L.

Ranunculus septenlrionalis Poir
Sanguinaria canadensis L.
Scrophularia marilaridica L.
Smilacina racemosa (L.) Desf.
Smilax ecirrhata (Engelm.) Wats.
Solidago flexicaulis L.
Solidago ulmifolia Muhl.
T halictrum dioicum L.
Trillium grandiflorum (Michx.) Salisb.
Urtica dioica L.
Viola pubescens Ail.

Blue Cohosh
Enchanter's Nightshade
Coral root orchid
Honewort
Joe-Pye Weed
White Snakeroot
Bedstraw
Smooth Bedstraw

Wild geranium
Sunflower
Cow Parsnip
Waterleaf
Bottlebrush Grass
Moonseed
Sweet Cidey
Mayapple
Solomon's seal
Rattlesnake Root

Buttercup
Bloodroot
Figwort
False Solomon's seal
Carrionflower
Wide-leaved Goldenrod
Elm-leaved Goldenrod
Early Meadowrue
Trillium
Wood Nettle
Downy yellow violet
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Table 35 A. Stand attributes IorPlauser's Woods (Site 35)
3:
F

Sample size: 20 plots (lOx 12.5m) Sample Date: October 13, 1975. ~;>
c:::
:><:

Density Basal Area Relative Relative Relative Importance tr1
tr1

Species (ha.) Frequency (m2/ha.) Density Frequency Dominance Value ..,
c:::

Acer saccharum 240 95 5.05 44.44 28.36 13.49 28.76
t:Cr-

Quercus borealis 60 40 15.57 11.11 11.94 41.59 21.55 n
Ulmus rubra 64 50 385 11.85 14.93 10.27 12.35 3:
Tilia americana 72 50 2.46 13.33 14.93 6.56 11.61 c:::

Vl

Juglans nigra 28 20 5.16 5.19 5.97 13.78 8.31 tr1
c:::

Fraxinus americana 32 30 3.18 5.93 8.96 8.51 7.80 3:
Ostrya virginian a 28 30 .63 5.19 8.96 1.68 5.28 o
Carya cordi/armis 8 10 .48 6.48 2.99 1.28 1.99 0

Z
Juglans cinerea 4 5 77 .74 1.49 2.05 1.43 ...,
Quercus alba 4 5 .29 .74 1.49 .78 1.00 ~

t;;

Totals 5403 37.44b 100.0 100.02 99.99 100.01 !::l
0

a = 219 trees/acre r
b = 163.13 ft2/acre

0
tr1
0r-



Table 35B. Size class distribution for Pf auser's Woods. t-

Sample size: 0.25ha.
t>1

t;;
<:en
0
:;;0:

tr:
SIZE CLASS (centimeters) '"M

0
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- Mr.n

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total o
0

Quercus borealis I I I 3 3 3 2 I 15 ~
'"juglans nigra I I 2 I I I 7 <,

o
4 I 4 3 2 I

0
Ulmus rubra I 16 z
J uglans cinerea I I r.n...,
Fr ax inus americana 2 I 2 I 2 2 10 '"CTilia american a I I 4 6 4 3 I 20 q
A cer saccharum 49 53 36 13 7 I 3 162 C

'"Quercus alba I I M
I

I I I I
r.n

Carya cordijormis 4 M
Ostrya virginian a 3 2 3 2 10 ~
Prunus virginiana 4 I 5

V;
o

Comus alternifolia 2 2 0
Zr.n

Totals 57 61 47 27 17 7 9 3 6 3 5 4 3 3 I Z
00
'-"
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Table 3SC. Shrub composition for Pfauzers Woods sampled 10/13175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 3880 100.00 30.27 28.17 29.22

Prunus virginiana 3400. 50.00 26.52 14.08 20.30

Ribes cy nosboti 2840. 55.00 22.15 15.49 18.82

Fraxinus americana 740. 45.00 5.77 12.68 9.22

Tilia americana 520 25.00 4.06 7.04 5.55

Cornus alternifolia 140. 15.00 1.09 4.23 2.66

Euonymus atropurpureus 460. 5.00 3.59 1.41 2.50

Ulmus rubr a 60 10.00 .47 2.82 1.64

Corn us racemose 220. 5.00 1.72 1.41 1.56

Parthenocissus quinquefolia 160. 5.00 1.25 1.41 1.33

Sambucus canadensis 120. 5.00 .94 1.41 1.17

M enispermurn can ad.ense 100. 5.00 .78 1.41 1.09

Prunus serotina 80 5.00 62 1.41 1.02

Solanum dulcamara 20. 5.00 .16 1.41 78

Rhamnus catharticus 20 5.00 16 1.41 .78

Carya cordiformis 20. 5.00 .16 1.41 .78

Ostrya virginiana 20. 5.00 .16 1.41 .78

Lonicer a xbella 20. 5.00 16 1.41 .78

Total 12820. 100.00 10000 100.00

Bishops Woods

Sire 36
Size: 2J.05ha
Waukesha County

Wauwatosa Quadrangle
SWl4, SWl4, See 25, T7N, R20E
Private Ownership

Bishops Woods was the second largest island studied. The stand was located
on the east-facing side slope of a Cary aged moraine. The moraine slopes ap-
proximately 18m (60ft) in 0.4km (0.25mi) and represents the only significant
change of relief within the stand. The major soil type is the well-drained Ozau-
kee silt loam (Typic Hapludalf) which typically occupies the convex side
slopes of glacial moraines (USDA, 1971). This soil is characterized by moder-
ately slow permeability and high available water capacity. A soil associated
with three small intermittent stream beds was the somewhat poorly drained
Mequon silt loam (Udollic Ochraqualf). This soil is also characterized by
moderately slow permeability and a high available water capacity.

The land-use history of the site is not completely known. The woods was
originally part of a farm owned by the Dousman family. During the mid-1800s,
the Dousmans owned and operated a sawmill (Schumann, 1974). Prior to the
turn of the century, there was some evidence of selective logging (Whitford,
pers. comm.). The Archdiocese of Milwaukee purchased the woods in 1905.
Disturbance since 1905 has been minimal. Up until 30 years ago, the eastern
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portion of the stand was relatively open with new growth. Today, the relatively
young growth is separated from the old growth section by well-developed edge
trees. The western third of the forest had numerous large, but not old trees
30 years ago. Today, several individuals display open-grown characteristics.
In the past 25 years, there has been no grazing or logging. Other disturbances,
including footpaths and campsites occur throughout the stand. Urban pres-
sures of development and size reduction are threatening the island.

The canopy and understory vegetation was sampled using twenty 10 x 12.5m
plots. Sugar maple(A cer saccharum) was the dominant species accounting for
29% of the importance value. Sub-dominants, white ash(Fraxinus americana),
white oak(Quercus alba), and red oak(Q. borealis) had nearly equal importance
values, combined totaling over 43% of the importance value. These four
species accounted for 87% of the basal area and nearly 70% of the stems
(Table 36 A).

Sugar maple was present in nearly all size classes up to 75cm (Table 36 B).
Red oak was present in the 40-60cm size classes, but was conspicuously absent
in others. Similarly, white oak was present in the 20-50cm classes, but absent
from the rest. The absence of oak reproduction in the smaller size classes is ex-
pected under the full canopy of sugar maple, but the absence of large individuals
suggests selective logging of oaks some years ago. The restriction of bass-
wood (Tilia americana) to specimens smaller than 35cm was peculiar as was
the noticeable lack of black cherry (Prunus serotina). Failure of those species
may be attributable to the relative success of sugar maple and white ash. White
ash was present in nearly all size classes up to 65cm (25.5in) dbh. Sugar maple,
ironwood(Ostrya virginiana), and white ash dominated the understory (stems
2.5-1 0.2cm dbh) accounting for 77%of the stems recorded. The tree components
of the island appear to be progressing toward more mesic conditions. Species
diversity (H') of the canopy and understory layers was the fifth highest of all
stands examined (Table 3). The island was located west of the beech range.

Similarly, sugar maple dominated the shrub layer and accounted for 53% of
the stems and 35% of the importance value (Table 36 C). The opportunistic
white ash and choke cherry (Prunus virginiana) were sub-dominant and
contributed another 23% to the importance value. The presence of prickly ash
(Zanthoxylum americanum) and the hawthorns (Crataegus punctata and C.
succulenta) sharing over 8% of the importance value suggests former grazing.
Species diversity (H') of the shru b layer was 1.68; near the average for the shrub
layer (Table 3).

The groundlayer was dominated by four mesic species: sugar maple, white
ash, enchanter's nightshade (Circaea quadrisulcata), and false Solomon's seal
(Smilacina racemosa). Combined, they accounted for 73% of the stems and 68%
of the importance value (Table 36 D). A total of 37 species were recorded in the
groundlayer, but no rare or endangered species were encountered. Species
diversity (H') was slightly lower than the average for the groundlayer of 31
forest islands.
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Table 36A. Stand anriburcs for Bishop's Woods (Site 36) ~
Sample size: 20 plots (20 x 12.5m) Sample Date: August 15, 1975. F

~
>

Density Basal Area Relative Relative Relative Importance c::::

Species (ha.) Frequency (m2/ha.) Density Frequency Dominance Value
::-:
tT1
tT1

A rer sarcharwn 96 85 10.80 2759 22.67 36.25 28.84
'1:l
c::::

Frax inu s anlerira'IQ 54 55 4.76 15.52 1467 15.98 1539 t:7jr-
QlIPrCtlS alba 52 45 4.51 14.94 12.00 15 15 14.03 n
QlIFrCliS borealis 34 45 5.89 9.77 12.00 19.77 1385 ~
Ulmus rllbro 32 35 .84 920 9.33 282 7.12 c::::

Tilia americana 24 30
[JJ

.50 690 8.00 168 553 tT1

Carya cordiformis 24 15 .51 6.90 4.00 170 4.20
c::::
~

Oslrya virgmiana 14 25 .20 402 6.67 66 3.78 o
juglans cinerea 8 15 .91 2.29 4.00 297 3.09 0

A err w btu m 6 2 .77 172 4.00 2.58 2.77
Z
>-j

Pnmlls snolina 2 5 .08 .57 133 .27 72 :>::'

Crat aegus surrulent a 2 5 .03 57 133 09 .66
0;
t:7j

Totals 348" 2980b 99.99 100.00 100.00 99.98
0r

a = 141 trees/acre
o
tT1

b = 129.79 ft2,facre 0r-



TabJc36B. Size class distribution for Bishops Woods
Sample size: 0.25ha. r-

1"'1

"1"'1<:en
SIZE CLASS (centimeters)

0<:
en

Species 2',- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
-e
M

5.0 10 15 20 2.1 30 35 40 45 50 55 60 65 70 75 85 95 105 Total o
Men

A (rr saccharum 48 II 5 3 I 4 8 10 6 5 4 I I 107 o
Frox inus nlllf'ricallQ 24 4 5 5 5 3 I I I 3 2 I 55

0
::::-e

Quacus borenlis I 2 4 5 5 I 18 -,

Acer wbrwn 5 2 I I I 10
o
0
::::

Quercus alba 3 7 6 7 2 I 26 en

j uglans cinerea I I 2 4 >-l
:;>::I

Tilia americolla 9 5 7 3 I I 26
C

Ulmus rubra 2 3 8 3 3 2 21
q
C

Carya cordi/armis 2 5 5 4 3
:;>::I

17 M

PWIl"S serotina 3 I I 5 Ien

Os/rya lIirginialla 30 33 6 I
M

70

Cr at aegus pu nct at a I I 2
::E
(j)

Comus alternriolia 3
o

3 0

Carpinus (arulinial'la 2 2 Z
~

Carya ova/a I I Z

Totals 130 65 37 20 17 17 19 19 14 12 12 4 2 I 00~
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Table36C. Shrub composition for Bishops Woods sampled 8/15/75.

Density Relative Relative Importance

Species Per ha, Frequency Density Frequency Value

A cer saccharum 11200. 100.00 53.08 16.13 34.60

Fraxinus american a 2260. 90.00 10.71 14.52 12.61

Prunus virginiana 2320. 60.00 11.00 9.68 10.34

Viburnum acerifolium 2440. 30.00 11.56 4.84 8.20

Zanthoxylum americanum 400. 45.00 1.90 726 4.58

Carya cordiformis 320. 45.00 1.52 7.26 4.39

Comus alternifolia 560. 25.00 2.65 4.03 3.34

Prunus serotina 240. 30.00 1.14 4.84 2.99

Tilia americana 160. 30.00 .76 4.84 2.80

R ibes cynosbati 140. 30.00 .66 4.84 2.75

Ostrya virginiana 100. 20.00 .47 3.23 1.85

Crataegus punctata 100. 20.00 .47 3.23 1.85

Crataegus succulenta 260. 15.00 1.23 2.42 1.83

Ulmus rubra 120. 15.00 .57 2.42 1.49

Quercus borealis 100. 15.00 .47 2.42 1.45

Amelanchier sp. 80. 10.00 .38 1.61 1.00

Juglans nigra 40. 10.00 19 1.61 .90

Cornus racemosa 80. 500 .38 .81 .59

Acer rubrum 60. 5.00 .28 .81 .55

M enispermum canadense 40. 5.00 .19 .81 .50

Rubus occidentalis 40 5.00 .19 .81 .50

Quercus alba 20. 5.00 .09 .81 .45

Carpinus caroliniana 20. 5.00 .09 .81 .45

Total 21100. 100.00 100.00 100.00

Table 36 D. Groundlayer for Bishops Woods sampled 8/15/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 57500. 95.00 19.38 20.32 19.85

Circaea quadrisulcata 81750. 55.00 27.55 I!. 76 19.66

Fraxinus americana 34000. 82.50 11.46 17.65 14.55

Smilacina racemosa 44000. 60.00 14.83 12.83 13.83

Thalictrum diocum 20500. 2.50 6.91 .53 3.72

Prunus virginiana 11000. 15.00 3.71 3.21 3.46

Viburnum acerifolium 10000. 10.00 3.37 2.14 2.75

A riseama triphy llum 5000. 15.00 1.68 3.21 2.45

Comus alternifolia 6750. 10.00 2.27 2.14 2.21



LEVENSON· SPECIES COMP./COM. STRUCTURE-S.E. WISCONSIN 191

T~blc 'In D ront inucd

Density Relative Relative Importance
Species Per ba. Frequency Density Frequency Value

C arya cordiiormis 2750 12.50 93 2.67 1.80

Tilia americana 1250. 12.50 .42 2.67 1.55

Geranium maculatum 2250. 10.00 .76 2.14 1.45

Smilax herbacea 1250. 10.00 .42 2.14 1.28

Quercus borealis. 750. 7.50 .25 1.60 .93
Acer rubrum 1750. 5.00 .59 1.07 .83
Trillium grandiflorum 1750. 5.00 .59 1.07 .83
Crataegus succulenta 1500. 5.00 .51 1.07 .79
Hydrophyllum virginianum 3000. 2.50 1.01 .53 .77
Desmodium nu dijlorurn 750. 5.00 .25 1.07 .66
Zanthoxylum americanum 750. 5.00 .25 1.07 .66
Cornus racemosa 2000. 2.50 .67 .53 .60
Gramineae 1250. 2.50 .42 .53 .48
Rhus radicans 1250. 2.50 .42 .53 .48

R ibes cynosbati 500. 2.50 .17 .53 .35
Euonymus atropurpureus 500. 2.50 .17 .53 .35
Actea rubra 250. 2.50 .08 .53 .31
A mphicarpa bract eat a 250. 2.50 .08 .53 .31
Geum canadense 250 2.50 .08 .53 .31
Lonicera xbella 250. 2.50 .08 .53 .31
Laportea canadensis 250. 2.50 .08 .53 .31
Ostrya virginiana 250. 2.50 .08 .53 .31
Prunus serotina 250. 2.50 .08 .53 .31
Quercus alba 250. 2.50 .08 .53 .31
Rubus occidentalis 250. 2.50 .08 .53 .31
Smilax ecirrhata 250. 2.50 .08 .53 .31
Trillium gleasoni 250. 2.50 .08 .53 .31
Vitis sp. 250. 2.50 .08 .53 .31

Total 296750. 100.00 100.00 100.00

Milwaukee County Zoological Gardens

Site 37
Size: 4.49ha
Milwaukee County

Wauwatosa Quadrangle
S~, SWl4, Sec 29, T7N, R21E
Milwaukee County Park Commission

The woods at the Milwaukee County Zoo is located at the crest of a small up-
land sloping gently to the south-southeast. Topographic relief within the
stand is less than Sm and is characterized by several small depressions. The
forest island is developed entirely upon the well-drained Ozaukee silt loam
(Typic Hapludalf). The soils are typical of glacial moraine side slopes under-
lain by a calcareous silty loam glacial till (USDA, 1971).
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The land-use history of the tract prior to purchase by the Park Commission in
1958 and 1959 is unknown. Until the late 1950s, the forest island was approxi-
mately 18ha (45a) in size. Construction of the zoo buildings, trails, and ani-
mal facilities in the early 1960s trisected the island, but preserved the major
portion intact. The presence of white oak (Quercus alba) in all size classes to
65cm (25.5in) dbh is indicative of the island's long-term presence. However,
the few, large red oak (Quercus borealis) specimens and lack of basswood
(T'ilia americana) and white ash (Fraxinus american a) in the larger size classes
is suggestive of selective logging (Table 37 B).

The canopy and understory strata were sampled using twenty lOx 25m plots
in the section bounded by the tour train tracks on the south and the main foot-
trail to the north. The section south of the train tracks was within animal en-
closures and was not sampled. The larger region to the north of the foot-trail
also was not sampled. Much of it was successional in nature. A permanent
deer yard and temporary cheetah run prevented access. 0 bservations con-
firmed that the general forest structure of the enclosed sections either was the
same or was heavily disturbed and unsuitable; i.e., the heavily browsed deer
yard.

White oak and sugar maple (Acer saccharum) co-dominated the canopy
stratum, combined contributing 69% of the importance value (Table 37A). Also,
the same two species accounted for 75% of the stems and 77% of the basal area
with an even distribution throughout the stand. The understory (stems 2.5-
10.1 cm dbh) was .clearly dominated by black cherry (Prurius serotina) which
accounted for 55% of the stems (Table 37 B). The high density of black cherry
saplings is consistent with Auclair and Cottam's (1971) work in the xeric
stands of south-central Wisconsin. Sugar maple was sub-dominant making up
28% of the stem density. As expected, with the vast majority of stems repre-
sented by so few species, the species diversity (H') was lower than the average
for the 43 forest islands (Table 3). American beech (Fagus grandifolia) was
absent since this site is west of its natural range in Milwaukee County.

Comparison of our data with that reported by Whitford and Salamun
(1954) for 1951 indicates little change. The Milwaukee County Zoo is the same
as their Site Number 6:

Climax
Adaptation 1951 1975

Number IV CIV IV CIV

A cet saccharum 10.0 37.67 377 33.92 339

Quercus alba 3.5 33.67 118 35.48 124

Quercus borealis 5.5 7.33 40 10.37 57

Acer rubrum 7.0 6.33 44 3.52 25

Ulmus rubra 8.0 4.67 37 1.53 12

Ostrya virginiana 8.5 3.00 26 1.45 12

Prunus serotin a> 3.5 2.33 8 7.47 26

Tilia americana 7.5 2.00 15 2.17 16
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Continued

Climax
Adaptation 1951 1975

Species Number IV CIV IV CIV

Fraxinus americana 6.5 2.00 13 3.38 22
juglans nigra 6.5 1.33 9

Ulmus americana 7.5 .72 5

100.33 2073 100.01 1914

Sugar maple and white oak dominated the stand 24 years ago, as today.
Red oak also held a position similar to that of 24 years ago. The major dif-
ference lies in the relative contribution of the mesic red maple( A eer rubrurn),
slippery elm(U lmus rubra), and ironwood(Ostryavirginiana). Combined, they
accounted for 14% of the importance value 24 years ago, but today contr ibuted
only 6.5%. The differences for red maple and ironwood may be attributable to
variation in sampling. But the decrease in slippery elm was the result of Dutch
elm disease and subsequent removal by the County. Several elm SLUmps are still
present. Young black cherry, however, more than tripled its contribution in the
last 24 years, accounting for 10% of the stems but less than 2% of the basal area.
This would seem reasonable with the opening of the canopy as a result of the
dying elms, plus the development of the grounds in the early I 960s.

The shrub layer was co-dominated by sugar maple and choke cherry
(Prunus virginiana) and black cherry comprising 83% of the stems and 70% of
the importance value (Table 37 C). It is interesting to note that the two cherry
species com bined to account for 43% of the stems and 41% of the importance
value. Both were characterized by an even distribution. Species richness was
below average as was the species diversity (H') (Table 3). Only four of the 15
species occurred in more than 25% of the plots. Four of the species were
exotics; not native to the eastern United States. All exotics were of limited dis-
tribution and appeared to be declining. The Amur maple (Acer ginnala)
was recorded only in this stand.

Only 16 species were recorded in the groundlayer. False Solomon's-seal
(Srnitacina raeemosa) and choke cherry were the most numerous species,
contributing 50% of the density and 45% of the importance value (Table
37 D). Sugar maple seedlings were third in importance, but accounted for
less than 7%of the relative density. Each of the three species occurred in slightly
over half of the plots. As a result, species diversity (H') of the groundlayer was
well below the average of the 31 islands sampled (Table 3). Norare or endanger-
ed species were encountered. The spring flora was not sampled.



Table 37 A. Stand attributes [or Milwaukee Zoological Gardens (Site 37)
Sample size: 20 plots (10 x 25m) Sample Dates: July 25 and August 7,

Density Basal Area

Species (ha.) Frequency (mt/b a.)

Quercus alba 108 95 14.26

A cer saccharum 138 95 992

Quercus borealis 18 35 4.78

Prunus seratina 34 35 .53

Acer rubrum 8 20 .69

Fraxinus americana 8 15 1.01

Tilia americana 6 15 .07

Ulmus rubr a 4 10 .12

Ostrya virginiana 4 10 04

Ulmus american a 2 5 .02

Totals 330, 31. 44 b

a = 134 trees/acre
b = 137.00 ft'/acre

<C>.•.

2::r:
::2
;l>

1975. C::-:
M
M

Relative Relative Relative Importance '"C

Density Frequency Dominance Value C
toc

32.73 28.36 4535 3548 (J

41.82 28.36 31.57 33.92 2::
C

5.45 10.45 15.20 10.37 CFl
M

10.30 10.45 1.67 7.47 C
242 5.97 2.18 3.52 2::
242 4.48 3.23 3.38 (J

0
1.82 4.48 .21 2.17 Z
1.21 2.99 .40 1.53 >-I

c:
1.21 2.99 .14 1.45 to

.61 1.49 .06 .72 g:
0

99.99 100.02 100.02 100.01 r-
C!
M
0
l'



Table 37 B. Size class distribution [or Milwaukee Zoological Gardens
Sample size: 0.5ha. r-

t>1
~
t>1<:
VJ

0
SIZE CLASS (centimeters) <:

[Jl

-e

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- Mo
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Tolal M

[Jl

Fr ax inus anlerica71Q 29 6 2 I I 39 o
0

Quercus borealis I I 2 I 2 2 9 ~-e

A cer saccharum 50 49 18 6 II 7 3 10 8 2 2 2 168
<,

o
Quercus alba 1 3 4 10 II 8 5 10 I I 54 0

~

Acer rubrum I 2 I I 5 [Jl

Prunus serolina 120 72 12 4 1 209
>-j
;>:l
c::

Ulmus rubra 1 1 1 3 o
>-j

Tilia americana 2 6 3 II C
;>:l

Oslrya virginiana 3 2 2 7 M

I
Ulmus americana 4 1 5 [Jl

M

Populus deltoides I 1 :E
Carya cordi/armis 1 I eno
Acer negundo· 1 I 0

Z

Pnmus virginiana 1 1 ~
Z

TOlals 209 140 38 13 17 13 13 22 18 7 14 2 3 2 2 <D

'"
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Table 37 C. Shrub composition for Milwaukee County Zoo Woods sampled 8/7175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

A cer saccharum 7520. 90.00 40.00 18.75 29.37
Prurius virginiana 5000. 90.00 26.60 18.75 22.67
Prurius serotino 3020. 95.00 16.06 19.79 17.93
Frax inus a1nericana 960. 80.00 5.11 16.67 10.89
Lonicet a xbella 1140. 25.00 6.06 5.21 5.64
Ribes americarlum 520. 25.00 2.77 5.21 3.99
Comus racemosa 300. 15.00 1.60 3.13 2.36
Ulmus rubra 60 15.00 .32 3.13 I.72
V it is riparia 40. 10.00 .21 2.08 1.15
Filia americana 40 10.00 .21 2.08 1.15
R ibes cvnosb ati 60. 5.00 .32 1.04 .68
A cer ginriala 40. 5.00 .21 1.04 .63
Solanum dulcamara 40 5.00 21 1.04 63
Rhamnus cat hart icus 40. 5.00 .21 1.04 .63
Acer rubrum 20. 5.00 .11 1.04 .57

Total 18800. 100.00 10000 100.00

Table 37 D. Groundlayer for Milwaukee County Zoo sampled 8/7/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Smilacina racemose 26889. 57.78 26.54 21.67 24.10
Prunus virginiarla 24000. 5l.l1 23.68 19.17 21.43

A rer saccharum 8889 57.78 8.77 21.67 15.22
Circaea quadrisulcat a 15111. 15.56 14.91 5.83 10.37
Ft ax inus americana 6667. 28.89 6.58 10.83 8.71
R ibes amer/carlum 5333. 15.56 5.26 583 5.55
Podophyllum p eltaturn 6444. 6.67 6.36 2.50 4.43

Prurius serolina 2889. I I. I I 2.85 4.17 3.51
Carex sp. 1556. 2.22 1.54 83 1.18

Comus Tacemosa 667. 4.44 .66 1.67 1.16

Acer rubrum 444. 4.44 .44 1.67 1.05

ATisaema triphvllurn 667. 2.22 .66 .83 .75
hils sp. 667 2.22 .66 .83 .75
I.' lmus Tubra 444. 2.22 .44 .83 .64
Cat ex sp. 444. 222 .44 .83 .64
A Ilium IT1(()(Clim 222. 222 .22 .83 .53

T 0"'" I 101332. 100.00 100.00 10000
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Greenfield Park

Site 38
Size: 18.34ha
Milwaukee County

Wauwatosa Quadrangle
E-2/3, S~, SW!4, Sec 6, T6N, R21E
Milwaukee County Park Commission

The forest island is pan of the 113ha (278a) County Park. The first land
purchase was made from the Bradley family in 1921. Additional purchases
were made later. The woods is located on the east-facing side slope of an end
moraine, near the base. The majority of the forest island is developed on
eroded Ozaukee loam (Typic Hapludalf). With part of the original surface
layer gone, the soil exhibits slow permeability and rapid runoff. A multi-
branched, intermittent stream bed was located in the northern half of the
island draining to the north-northeast. Mequon silt loam (UdollicOchraqualf),
a somewhat poorly drained, silty soil was associated with the stream bed. The
island was bounded on the east by a park road. All other edges were adjacent t'J

mowed park lawns.

The canopy and understory strata were sampled using twenty lOx 25m
plots. Sixteen species were present in the canopy and understory strata. The
canopy was dominated by white oak (Quercus alba) and red oak(Q. borealis)
combining to account for over 52% of the stems, 80% of the basal area, and
aover 57% of the importance value (Table 38 A). The structure was typical of
the southern dry-mesic forest described by Curtis (1959). The oaks were
dominant in the larger size classes from 25-75cm (I 0-29in) dbh with little or no
reproduction (Table 38 B). Very large individuals were also missing, sug-
gesting some cutting some time ago, perhaps before the turn of the century.
Species diversity (H') was near the average for the 43 islands sampled (Table 3).

Sugar maple (A cer saccharum) and ironwood (Ostrya virginiana) were sub-
dominants, but combined only contributed 8% of the basal area. Both species
were confined to the smaller size classes (Table 38 B). Sugar maple totally
dominated the understory (stems 2.5-1 0.2cm) accounting for 54% of the stems.
Ironwood and black cherry (Prunus seratina) accounted for another 22% and
19% respectively. The three species combined represented 95% of the stems re-
corded (Table 38 B). The strong reproductive success of sugar maple and
ironwood, with a commensurate decrease of success of the oaks suggests that
the stand is moving toward eventual maple domination. The relative success of
black cherry in the understory is consistent with the results of Auclair and
Cottam (1971) in the southern-xeric forests of south-central Wisconsin. The
island is beyond the western range of American beech (Fagus grandijolia).

Comparison of our data with that obtained by Whitford and Salamun
(1954) in 1951 shows an interesting but expected trend. Greenfield Park is the
same island as their stand number 4:

Climax
Adaptation

Number
(Cur ris. 1951 1975

Species 1959) IV CIV IV CIV

Quncus alba ~.~ 4667 163 36.20 127

QueHus borealis ~5 11.00 61 21.21 117
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Climax
Adaptation

Number
(Curtis. 1951 1975

Species 1959) IV CIV IV CIV

Tllia arner unnn 7.S 9.00 68 471 35
A, rr sa, chuturn :00 6.33 63 11.79 118

Ostrya 7'irg;1nianfl 85 6.00 51 9.07 77
Frax mus amrrir-ana 6.5 5.33 35 258 17

A err ru brurn 7.0 4.67 33 4.85 34
Prunus serot Ina 3.5 400 14 485 17

Ulmus ru bra 80 3.33 27 358 29
Cr at argus (succulrnt a) 2.00 57

Ulmus am eru an a 7.5 100 8 62 5
CaryQ coidiiormis 85 100 9

Total 10033 1596 99.99 1728

The oaks dominated the stand 24 years ago as today with 57% of the im-
portance value, but their respective contributions have changed considerably.
Instead of the near total domination by white oak 24 years ago, today red oak,
a more mesic species (Curtis, 1959) has dou bled its contribution. The relative
contributions of basswood [T'ilia americana) and white ash dropped signifi-
cantly, but sugar maple and ironwood increased. The remainder of the species
remained about the same, including the elms(U lrrius rubr a and U. arner ican a).
In summary, a change to a more mesophytic community has occurred in the
last 24 years. The change was not great, illustrating the slow rate of change in
transit ion from a southern dry-mesic forest to a southern-mesic forest.
A recalculation of Whitford and Salamuri's continuum index was necessary
due to changes made by Curtis (1959) from his original climax adaptation
numbers (Curtis and McIntosh, 1950).

Sixteen species were sampled in the shru b stratum (Table 38 C). Choke
cherry dominated the stratum comprising 37% of the stems and 27% of the
importance value. Sugar maple, black cherry, honeysuckle (Lonicera bella),
and white ash had similar importance values and accounted for an addi-
tional 54% of the stems and 58% of the importance value. Even with five species
comprising the vast majority of stems, species diversity (H') for the shrub
stratum was slightly higher than average Crable 3).

The groundlayer was clearly dominated by the false Solomon's seal (Smila-
cine racernosa) accounting for nearly 69% of the stems and over 50% of the
importance value (Table 38 D). Large expanses of the forest floor had nearly
complete coverage of dense stands of S. racemosa. On Iy one other species, white
ash, exceeded 10% importance value. The remaining 19 species were widely
distributed and few in number. The species diversity (H') was the third
lowest of the 31 stands examined (Table 3). No rare or endangered species
were observed.



Table 38A. Stand attributes for Greenfield Park (Site 38)
Sample size: 20 plots (lOx 25m) Sample Date: August 4, 1975.

Density Basal Area

Species (ha, ) Frequency (m'/ha.)

Quercus alba 140 100 14.63

Quercus borealis 52 70 10.30

A cer saccharum 52 65 1.88

Ostrya virginiana 42 60 .55

Acer rubrum 18 25 1.19

Pru n us serotina 18 35 .42

Tilia americana 18 25 1.05

Ulmus rubra 14 25 .34

Frax inus americana 8 15 .64

Ulmus americana 2 5 .05

Crataegus succu lenta 2 5 .02

Totals 366" 31.071,

a = 148 trees/acre
b = 135.38 ft2/acre

r-
C>1
-.::
C>1<:
C/)

a
:<:
C/l
"0
Mo

Relative Relative Relative Importance M
Density Frequency Dominance Value C/l

o
23.26

0
38.25 47.10 %.20 :::
14.21 16.28 33.15 21.21 "0

<,

14.21 15.12 6.05 11.79 o
11.48 13.95 1.77 9.07 0:::
4.92 5.81 3.82 485 C/l

4.92 814 1.36 4.81 >-l

4.92 5.81 3.39 4.71
;:<:l
C

3.83 5.81 1.09 3.58 n>-l
2.19 3.49 2.05 2.58 C

..<;5 1.16 .16 .62
;:<:l
M

.55 1.16 05 .57 I
C/l

M
100.03 99.99 99.99 99.99 :;2

Vio
0z
~z
;:0
<.D
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Table 38 B. Size class d istri but ion for Greenfield Park

0
0

Sample size: 0.5ha.

SIZE CLASS (centimeters)
z
p
::E

Species 2.5- 5- lO- IS- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- >-
C

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total ~
M
M

Quercus borealis I 3 2 2 3 I 8 2 3 I I 27 '"
Quercus alba 4 5 15 II 15 9 5 4 I I 70 C

t;dr-
Frax inus america11a I I I I I 5 n
Tilia americana 6 4 I I I 2 15 ~

C

Prunus seratina 27 .52 8 I 88
Vl
M

Acer saccharum 155 74 9 4 8 2 2 I 255 C
~

A cer ru bru m I I I 2 3 2 9 o
0

Ulmus rubt a 3 2 4 I 10 Z...,
Ostrya virginiana 64 31 19 2 116 ~
Ulmus americana I I 2

t;;
t;d

Cralaegus su cculenta I I I 3 0
Crat aegus punct ata I I

r-
o

Prunus virginiana 2 2 M
0

[uglans cinerea 1 I r-

Hamamelis virginiana
A melanchirr laeuis

Totals 249 175 44 17 15 23 19 21 15 7 12 3 4
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Table 38 C. Shrub composition for Greenfield Park sampled 8/4175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 4500. 75.00 36.89 17.24 27.06
Acer saccharum 1860. 85.00 15.25 19.54 17.39
Prunus serotina 1760. 75.00 14.43 17.24 15.83
Lonicera xbella 1900. 40.00 15.57 9.20 12.38
Frax inus americana 1100. 65.00 9.02 14.94 1\.98
Tilia americana 260. 20.00 2.13 4.60 3.36
R ibes americana 340. 10.00 2.79 2.30 2.54
Ostry a virginiana 80. 15.00 .66 3.45 2.05
Zanthothoxylum americanum 80. 10.00 .66 2.30 1.48
Cornus racemosa 80. 10.00 .66 2.30 1.48
Viburnum opulus 100. 5.00 .82 J.\5 .98
A melanchier sp. 40. 5.00 .33 J.\5 .74
Rubus occidentalis 40. 5.00 33 l.15 .74
Viburnum lent ago 20. 5.00 .16 \.15 .66
Carya cordiform is 20. 5.00 .16 J.\5 .66
Vit is riparia 20. 5.00 .16 l.15 .66

Total 12200. 100.00 100.00 100.00

Table 38 D. Groundlayer for Greenfield Park sampled 8/4/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Smilacina racemosa 166250. 92.50 68.70 3\.90 50.30
Fraxinus americana 13000. 55.00 5.37 18.97 12.17
Prunus virginiana 12250. 32.50 5.06 11.21 8.13
Acer saccharum 7750. 25.00 3.20 8.62 5.91
T halictrum dioicum 14500. 7.50 5.99 2.59 4.29
Circaea quadrisulcata 10000. 12.50 4.13 4.31 4.22
Geranium maculatum 3500. 12.50 1.45 4.31 2.88
Arisaema triphyllum 2750. 10.00 1.14 3.45 2.29
Prunus serotina 750. 7.50 .31 2.59 1.45
Hepatica acutiloba 4250. 2.50 \.76 .86 \.31
Trillium grandiflorum 1250. 5.00 .52 1.72 \,12
Tilia americana 500. 5.00 .21 \.72 .97
Parthenocissus quinquejolia 1250. 2.50 .52 .86 .69
Podop hvllum p elt aturn 1250. 2.50 .52 .86 .69
Rubus occidentalis 750. 2.50 .31 .86 .59
Galium concinum 500. 2.50 .21 .86 .53
Lonicera x bella 500. 2.50 .21 .86 .53
Carya cordiformis 250. 2.50 .10 .86 .48
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Tahl~ 38 D coni inued

Total

Density Relative Relative Importance

Per ha. Frequency Density Frequency Value

250. 2.50 ·.10 .86 .48
250. 2.50 .10 .86 .48

250. 2.50 .10 .86 .48

242000. 100.00 100.00 100.00

Species

Sanguinaria canadensis
Smilax herbacea
Viburnum opulus

St. Francis Seminary

Site 39
Size: I 1.46ha.
Milwaukee County

South Milwaukee Quadrangle
NEl4, SB, See 15, T6N, R22E
Private Ownership

St. Francis Seminary is located a short distance from Lake Michigan. The
most distant portion of the woods is only 0.9km from the Lake shore. The
southern-mesic forest is developed on a Cary end moraine of Wisconsin glacia-
tion. A large, irregular depression exists near the center of the stand and ac-
counts for approximately 25%of the entire wooded area. The depression is vege-
tated by lowland forest species. The soils for this site were not mapped (USDA,
1971). Judging from surrounding soil patterns and topography, the upland
areas where the southern-mesic forest was developed were probably Morley
silt loam (Typic Hapludalf). Blount silt loam (AericOchraqualf) was probably
present in the depressional areas. Blount silt loams are somewhat poorly
drained soils of drainageways and depressions and present a ponding hazard
(USDA, 1971).

The old-growth southern-mesic forest had been selectively logged over a
century ago. According to Whitford and Whitford (1972), the stand was logged
between 1849 and 1856 when a sawmill was erected to produce lumber to build
the seminary. Selective cutting for firewood occurred in the forest until about
1900. No further cutting or grazing occurred in the island since at least 1924
(Fetterer, pers. comm.). However, heavy human and motorcycle use has ex-
panded the numerous paths throughout the woods. As a result, the native
groundlayer has become limited in extent. While sampling, one had the dis-
tinct impression that the largest trees existed along the paths. Once away from
the paths, the size and quality of the trees declined noticeably. Perhaps the
rationale of the selective cutting favored scenic woodland paths. The pre-
sence of the Lakeside electric power generating station 1.1km to the southeast
may cause periodic air pollution problems within the stand.

Only the upland sections of the forest island were sampled using eighteen
lOx 25m plots. American beech (F agus gran dijolia), basswood (Tilia ameri-
cana) and sugar maple (A cer saccharum) co-dominated the stand. Combined,
these three species accounted for 70%of the basal area and 58%of the importance
value (Table 39 A). The high stem density and basal area reflects the second
growth character of the stand. Continued recovery of the stand appears
assured with sugar maple, white ash (Fraxinus americana), and ironwood
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(Ostry a virginiana) dominating the understory (stems 2.5-1O.2cm dbh) and ac-
counting for 55% of the stems (Table 39B). The depressional "habitat islands"
(MacArthur and Wilson, 1967) contributed wet-mesic species and influenced
species richness of the canopy layer. Seventeen species were present in the
canopy and understory (Table 39 B). Species diversity (H') was the second
highest of the 43 forest islands (Table 3).

Choke cherry (Prunus virginiana) dominated the shru b layer accounting for
over 65% of the stems and 44%of the importance value (Table 39C). Because of
the heavy domination by choke cherry, species diversity (H') was slightly be-
low the average (Table 3). Similarly, stem density and species richness were
also slightly below the average. Nine of the 15 species present in the shru b
stratum were tree reproduction. Honeysuckle (Lonicera bella) was the only
exotic species sampled and was of limited importance.

Thirty-eight species were sampled in the goundlayer. No species demon-
strated clear-cut dominance. White ash and choke cherry had the greatest
importance values, combined contributing 25% (Table 39 D). Reflecting the
high relative disturbance, sedge (C arex pennsylvanica) reached the highest
density. Other disturbance species present, but reaching much lower import-
ance, were dogbane (A pocynum androsaemifolium), and the exotics honey-
suckle and hop clover (Trifolium procumbens). Another exotic, helleborine
(Epip actis latijolia), reached locally high densities and may have become a
tolerant and permanent member of the southern-mesic forest community.
No rare or endangered species were observed.



""
Table 39 A. Stand attributes [or St. Francis Seminary (Site 39)

0"'-
Sample size: 18 plots (10 x 25m) Sample Date: June 18, 1975.

Density Basal Area Relative Relative Relative Importance z
Species (ha.) Frequency (m'!ha.) Density Frequency Dominance Value F

~

'Fagus gran dijolia 90 75 8.12 18.99 15.79 24.58
>-

19.79 C

riu« americana 110 85 5.42 23.21 17.89 16.41 19.17 ~
tT1
tT1

A cet saccharum 54 75 9.42 11.39 15.79 28.53 18.57 "0

Oslrya virglnlana 84 75 1.52 17.72 15.79 4.60 12.70
C
t:I:Ir-

Fraxlnus pennsylvanlca 40 30 \.35 8.43 6.32 4.07 6.27 n
Quercus borealis 18 15 3.76 3.80 3.16 11.38 6.11 ~

C

Frax in us an1ericana 20 40 .90 4.22 8.42 2.74 5.13
(FJ

tT1

Prunus serolina 24 30 .75 5.06 6.32 2.28 4.55 C
~

Ulmus rubta 8 10 .54 \.69 2.11 1.65 1.82 o
0

Crataegus succulenla 12 10 .14 2.53 2.11 .43 1.69 Z...,

Frax inus nigra 4 10 .13 .84 2.11 .39 l.ll ;.l

Quercus alba 4 5 .46 .84 \.05 1.38- \.09
;;
t:I:I

Carya cordlformis 2 5 .31 .42 1.05 .93 .80 (3

Juglans cinerea 2 5 .16 .42 1.05 .50 .66
r-

Carpinus carollnlana 2 5 .04 .42 1.05 .12 53 o
tT1
0

Totals 474,. 33.02 b 9998 100.01 99.99 99.99 r

a = 192 treeslacre
b = 143.87 ft'/acre



Table 39 B. Size class distribution for SI. Francis Seminary
Sample size: 0.45ha.

r-
SIZE CLASS (centimeters) t>1

"t>1
2.5- 5- 10- 15- 20- 25- 30- 35- <:Species 40- 45- 50- 55- 60- 65- 70- 75- R'i- 95- C/)

050 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total <:
(f)

'"C
Quercus borealis I I 2 2 I I I 9

MoFagus gt andijolia 5 9 8 10 6 4 3 2 3 2 2 2 2 I 45 M
(f)

QUf'rcus alba 2 2 o
0A cer saccharum 23 7 I I 3 3 5 5 3 3 I I I 27 3:
~Tilia americana 8 12 16 8 II 9 5 3 I I I 55
<,

oFt ax inus anzericalla 19 10 5 3 2 10 03:
Ulmus rubra I I I I I 4 (f)

Carya cor dijormis I I 2
...,
:e
cPrurius serotina II 2 4 I 6 I 12 q

] uglans cirzerea I I C:e
Frax inus p ennsvluanica I I 4 6 7 2 I 20 M

IOstrya virgirziarza 18 21 23 16 2 I 42 (f)

M
Frax inus rzigra I I 2 ~Carpinus carollniarza 7 4 I I eno
Ct ataegus succulenta 2 3 6 6 0

ZHamamelis virginiana 4 7 II (f)

Viburnum lent ago I I Z
""Totals 98 79 68 48 34 18 14 10 13 II 7 6 3 2 I I I 0.."
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Table 39 C. Shrub composition for St. Francis Seminary sampled 6/18/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 9400. 100.00 65.37 22.99 44.18

A cer saccharum 1420. 65.00 9.87 14.94 12.41

Fraxinus americana 700. 60.00 4.87 13.79 9.33

Viburnum lentago 1120. 40.00 7.79 920 8.49

Prunus serotina 860 45.00 5.98 10.34 8.16

Tilia americana 300. 40.00 2.09 9.20 5.64

Fagus grandiiolia 80. 20.00 .56 4.60 2.58

Carpinus caroliniana 100. 15.00 .70 3.45 2.07

Vitis rip aria 80. 10.00 56 2.30 1.43

Lonicet a x bella 80. 10.00 .56 2.30 1.43

Ostrya virginian a 40. 10.00 .28 2.30 1.29

Viburnum opulus 140. 5.00 97 1.15 1.06

Fraxinus p ensy iuan ica 20. 5.00 .14 1.15 .64

Ribes americanum 20. 5.00 .14 1.15 .64

Ribes cynosbati 20 5.00 .14 1.15 .64

Total 14380. 100.00 100.00 10000

Table 39 D. Groundlayer for St. Francis Seminary sampled 6/18/75.

Density Relative Relative Importance

Species Per ha. Frequency Densuy Frequency Value

Frax inus americana 55250. 62.50 15.35 12.50 13.92

Prunus virginiana 34500. 67.50 9.58 13.50 11.54

Carex pensylvanica 60000. 15.00 16.67 3.00 9.83

Acer saccharum 22250. 57.50 6.18 11.50 8.84

Solidago [lex icaulis 40250. 30.00 1118 6.00 8.59

Geranium maculatum 28000. 17.50 7.78 3.50 5.64

Podophyllum p eltaturn 14750. 30.00 4.10 6.00 5.05

Arisaema triphyllum 14250. 25.00 3.96 5.00 4.48

Hydrophyllum virglnianum 18750. 10.00 5.21 2.00 3.60

T'ilia americana 11250. 20.00 3.13 4.00 3.56

Circaea quadrisulcala 16250. 12.50 4.51 2.50 3.51

Aster macrophyllus 10750 20.00 2.99 4.00 3.49

Solidago caesia 4000. 10.00 1.11 2.00 1.56

Sanguinaria canadensis 2000. 12.50 .56 2.50 1.53

Epipoctis latijolia 1750. 1250 .49 2.50 1.49

M aianlhemum canadense 3250. 10.00 .90 2.00 1.45

Fagus grandi/olia 3250. 7.50 .90 1.50 1.20

Epijagus virginiana 2750. 7.50 76 1.50 1.13

Ostrya virginiana 1250. 7.50 .35 1.50 .92
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'Lilli<- ~9 D «JIll illll("d

Dens iry Relative Relative Importance
Species Per ha, Frequency Density Frequency Value

Viburnum ralinesqu ianurn 1000. 7.50 .28 1.50 .89
Solanum dulcamara 2000 5.00 .56 1.00 78
Rubus odot atus 1750. 5.00 .49 1.00 .74
Viburnum lent ago 1000. 5.00 .28 1.00 64
Hamamelis virginiana 2750 2.50 .76 .50 .63
Trifolium procurnbens 750 5.00 21 1.00 .60
Carya cordijormis 500 5.00 .14 1.00 .57
Carex albursina 1750 2.50 .49 50 .49
Lon icera xbella 1000. 2.50 .28 .50 .39
A Ilium tricoccum 500. 2.50 .14 .50 .32
Solidago sp. 500. 2.50 .14 .50 32
Apocynum androsaemifolium 250. 2.50 .07 .50 .28
Erythronium americanum 250. 2.50 07 .50 .28
juglans cinerea 250. 2.50 .07 .50 .28
Prenanthes alba 250. 2.50 .07 .50 .28
Quercus borealis 250. 2.50 .07 .50 .28
Smilacina racemosa 250. 2.50 07 .50 .28
Trillium grandiflorum 250 2.50 .07 .50 .28
Vitis sp. 250 2.50 07 .50 .28

Total 360000. 100.00 100.00 100.00

Cudahy Woods (North)

Site 40
Size: 7.81ha
Milwaukee County

Greendale Quadrangle
N~, NB, NWII, Sec 4, T5N, R22E
Milwaukee County Park Commission

Cudahy Woods (North) is a part of a larger, approximately 24ha (60a)
tract recently acquired by the Milwaukee County Park Commission. The tract
had been owned by the Cudahy family for nearly a century until presented to
Milwaukee County in 1975. The northernmost portion of the site appears to
have been heavily timbered and possibly grazed: Black cherry (Prurius serotina)
and large hawthorns (Crataegus sp.) are numerous. Edge trees separating the
island from this tract are present, but the edge is not mature. The east edge is
bounded by a gravel road and the west by landfill and construction. An old
overgrown road enters the woods from the west and terminates at the south
edge. The southern edge grades into a lowland forest.

Cudahy Woods is located on a narrow upland sloping to the southeast.
Several small ravines create mesic pockets with varied slope aspects. Thewoods
is developed on an eroded Morley silt loam (Typic Hapludalf) (USDA, 1971);
a further suggestion of earlier disturbance. This soil is highly susceptible to
erosion. The soil is relatively impermeable and heavy precipitation will run
off rather than soak in (USDA, 1971).
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The site was sampled using a series of east-west line strips composed of
twenty 10 x 25m plots. Red oak (Quercus borealis) and white oak (Q. alba)
dominate the forest accounting for 72% of the basal area and 5 I% of the total
importance value (Table 40A). The size class data indicate red oak dominating
the largest classes ( 2: 40cm), white oak dominating the medium sizes (25-
40cm dbh), and sugar maple (A cet saccharum) and ironwood(Ostrya virgini-
ana) dominating the smaller classes and understory (Table 40 B). Sub-
dominants in the understory include hornbeam (Carpinus caroliniana) and
witch-hazel (H amamelis virginiana). Canopy and understory species diversity
was the highest of all sites sampled (Table 3), an additional indication of
disturbance.

The shru b layer was dominated by choke cherry (Prurius virginiana) which
accounted [or 73% of the stems and 5 I%of the importance value (Table 40 C).
The subdominant was witch-hazel, comprising only 12%of the stems and 13%
of the importance value. The heavy domination by choke cherry seems to have
reduced species diversity.

The groundlayer was co-dominated by white ash (Fraxinus americana)
seedlings, wild geranium (Geranium maculatum) and false Solomon's-seal
(Smilacina racemosa) which together included almost 47% of the importance
value and 53% of the stems (Table 40 D). The European orchid (Epipactis
latifolia) was widespread and common in the stand contributing over I%to the
importance value. No rare or endangered species were encountered.



Table 40 A. Stand attributes [or Cudahy Woods - North (Site 40)
Sample size: 20 plots (10 x 25m) Sample Date: June 10.1975.

Density Basal Area

Species (b a.) Frequency (m2!ha.)

Quercus borealis 110 80 17.58

Quercus alba 90 75 8.66

A cer saccharum 54 75 1.82

Frax inus americana 34 60 2.88

Tilia americana 42 50 274

Ostrva virginiana 26 45 .34

Fagus grandifolia 18 25 .82

Acer w'brum 12 20 .54

Pru nus serotin a 10 25 .22

Carya ovala 14 15 .44

Ulmus rubra 6 10 .08

Totals 416, 36.12b

a = 168 trees/acre
b = 157.39 [tz/acre
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Table40B. Size class distribution [or Cudahy Woods - North
Sample size: 0.5ha. z=

:E
~

SIZE CLASS (centimeters)
c~
tr1

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
tr1
"0

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total c::
0;
r-

Quercus borealis I 4 3 2 I 2 8 10 10 6 2 2 3 2 56 n
Fraxinus american a 4 3 I 3 4 2 2 I 2 I I 24 s:

c::

Quercus alba 6 12 10 10 2 I 3 I
C/J

45 tr1

Tilia american a I 3 6 2 4 I 2 3 2 I 25
cs:

A cer saccharum 24 31 II 5 5 3 I 2 82
o
0

Fagus grandi/olia 2 3 I 3 2 I 2 14 Z>-l

Acer rubrum I 2 3 I I I 9
id
;;

Pru nu.s serot in a 4 7 3 2
16 0;

Carya ovata I I 2 I 4
9 (3

Ostrya virginiana 20 20 II 2

r-
53 o

Ulmus rubra 2 3 2 I
8

tr1
0

Crataegus succulenta 8 3
II r-

Carya cordi/ormis 4 3
7

Carpinus caro/iniana 21 2
23



Table 40 B rontiuued

SIZE CLASS (centimeters)

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105

Corn us nlterniiolia I
Hamamelis virginiana 20 8
Prunus virginiana
A melnnch ier laeuis

---
Totals 114 93 41 23 30 21 20 24 16 12 9 3 4 3 2
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Table 40 C. Shrub composition for Cudahy Woods-N orth sampled 6/10175.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 11680. 100.00 12.82 29.41 51.11
Hamamelis virginiana 2320. 40.00 14.46 11.76 13.11
Fr ax irtus americana 420 45.00 2.62 13.24 7.93
A eer saccharum 460. 40.00 287 11.76 7.32
Cr aiaegus succulent a 100. 20.00 .62 5.88 3.25
Prunus serolina 280. 15.00 1.75 4.41 3.08
Viburnum rafinesquianum 240 10.00 1.50 2.94 2.22
Rubus occidenlalis 140. 10.00 .87 2.94 1.91

Carpinus caroliniana 60. 10.00 .37 2.94 1.66

Comus aliernijolia 60. 5.00 .37 1.47 .92
Viburnum lent ago 60. 5.00 37 1.47 .92
Acer rubrum 40. 5.00 .25 1.47 .86
Crat aegus punctate 40. 5.00 .25 1.47 .86
Viburnum acerijoliurn 40. 5.00 .25 147 .86
Carya cordiformis 20. 5.00 .12 J.47 .80
Fagus grandifolia 20 5.00 .12 1.47 .80
Quercus borealis 20. 5.00 12 1.47 .80
Tilia americana 20. 5.00 .12 1.47 .80
Ulmus rubra 20. 5.00 12 1.47 .80

Total 16040. 100.00 100.00 100.00

Table 40 D. Groundlayer for Cudahy Woods-North sampled 6/25175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Fraxinus americana 44250. 75.00 16.83 15.54 16.18
Geranium maculalum 57000. 45.00 21.67 9.33 15.50
Smilacina racemosa 38500. 75.00 14.64 15.54 15.09
Prunus virginiana 28250. 52.50 10.74 10.88 10.81
T'hulictrurn dioicum 16250. 27.50 6.18 5.70 5.94
A Ilium lricoccum 12000 27.50 4.56 5.70 5.13
Circaea quadrisulcala 18250. 15.00 6.94 3.11 5.02
Acer saccharum 5000. 25.00 1.90 5.18 3.54
A risaema lriphy llum 8000. 17.50 3.04 3.63 3.33
Trillium grandiflorum 5750. 12.50 2.19 2.59 2.39
R ibes cvnosbaii 8250. 2.50 3.14 .52 1.83

A ctea rubra 1500. 10.00 .57 2.07 1.32

Epipuctis latijolia 1250. 10.00 .48 2.07 1.27

Actea alba 1750. 7.50 .67 1.55 1.11
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T"b1c40D ront inut-d

Densuy Relative Relative Importance
Species Per ha. frequency Density frequency Value

Carya cordijormis 1000. 7.50 .38 1.55 .97
C aulophy Ilum thalictroides 1000 7.50 .38 1.55 .97
Ct ataegus succulenta 1000. 7.50 38 1.55 .97
Hamamelis virginiana 750. 7.50 29 1.55 .92
Tilia americana 750. 7.50 .29 1.55 .92
Viola pubescens 2000. 5.00 76 1.04 .90
Parthenocissus quinquefolia 3000. 2.50 1.14 .52 .83
Erythroniurn americanum 1500. 5.00 .57 1.04 .80
Solidago caesia 1250. 5.00 .48 1.04 .76
Quercus borealis 500. 5.00 .19 1.04 .61
Fagus grandilolia 1000. 2.50 .38 .52 .45
Sanguinaria canadensis 1000. 250 38 .52 .45
Viburnum rafinesquianum 750. 2.50 .29 .52 .40
Maianlhemum canadense 500. 2.50 .19 .52 .35
A grzmonia gryposepala 250. 2.50 .10 .52 .31
Podophyllum peltatum 250. 2.50 .10 .52 .31
Smilax hispida 250. 2.50 .10 .52 .31
Viburnum acerzfolium 250. 2.50 .10 .52 .31

Total 263000. 100.00 100.00 100.00

Cudahy Woods (South)

Site 41
Size: 4.13ha
Milwaukee County

Greendale Quadrangle
SE'l4, NW'l4, Sec 4, T5N, R22E
Milwaukee County Park Commission

Cudahy Woods (South) is a part of a larger, approximately 24ha (60a) tract
recently acquired (1975) by the Milwaukee County Park Commission. The
woods is an excellent old-growth maple woods; probably the finest example
remaining in Milwaukee County, There is little evidence of any disturbance.
The site had been owned by the Cudahy family for nearly a century. There is
some history of selective CUlling, but not extensive or recent (Salamun, pers.
comm.). Only a few foot trails wind through the site. Edge trees are evident
and large in size.

The site is bounded on the west by a small tract of young forest adjoined by
single family residences. The remains of a fence and the mature edge trees
accemuate the boundary. The southern boundary is agricultural land and the
eastern is an old field maimained as such for the final approach to Mitchell
Field. The northern boundary is low land forest.

The tract is located on a broad upland gemly sloping to the northeast. The
forest is developed on Morley silt loam soil (Typic Hapludalf) which is
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moderately well-drained and characterized by moderate fertility (USDA,
1971). The northern island boundary is marked not only by a different forest
type, but also an abrupt soil change to Adrian muck (Terrie Medisapr ist),

The forest was sampled using line strips oriented on an east-west compass
heading, separated by 25m. Thirty-five 10 x 25m plots totaling 0.87ha were
used.

The forest was dominated by sugar maple(A cer saccharum). Sugar maple
accounted for 65% of the stems and 47% of the basal area and importance value
(Table 41 A). The species was evenly distributed throughout the stand, occur-
ring in all plots. Sugar maple dominated all size classes except those over
70cm (27.5in) dbh. Red oak (Quercus borealis) and white ash (Ft ax inus
americana) dominated the larger classes. Of the eleven species encountered,
American beech (F agus grandijolia) ranked fifth, accounting for 3.8% of the
density, basal area and importance value. Beech distribution was limited to
the north edge of the site. Several trees were dead and others appeared in poor
health. Beech reproduction was sparse and occurred only as root sprouts. Only
0.6% of the stems between 2.5-1O.0cm were beech, while 95% were sugar maple
(Table 41 B). Canopy and understory diversity was the lowest of all sites
examined (Table 3).

Sugar maple also dominated the shrub layer accounting for 69% of the stems
(Table 41 C). Only 10 species were noted in the sample and as a result
shrub layer diversity was the fourth lowest of all sites examined (Table 3).

White ash seedlings dominated the groundlayer. Sugar maple seedlings
ranked second, combining with ash to account for 60% of the stem density
and importance value (Table 41 D). However, on a density per hectare basis,
only 0.04% of the ash seedlings are represented in the shrub layer, whereas
45% of the sugar maple seedlings are represented. The loss in ash between
ground and shrub layers illustrates the relative shade tolerance of the two species
with only the maple persisting.

Only 14 species were encountered in the summer groundlayer; 4 tree species,
I shrub, I summer herb, and 8 shade-tolerant remnants of the spring flora. The
relatively low species richness and stem density is characteristic of the old-
growth southern-mesic forest. No rare or endangered species were encountered.



Table41 A. Stand attributes for Cudahy Woods-South (Site 41)
Sample size: 35 plots (10 x 25m) Sample Date: June 6, 1975.

Density Basal Area

Species (ha.) Frequency (m2/ha.)

Acer saccharum 231 100.00 15.53

Quercus borealis 30 42.85 8.31

Fraxinus american a 30 45.71 4.24

Ulmus rubra 21 42.85 .90

Fagus grandilolia 14 11.43 1.23

Tilia americana 8 17.14 77

Prunus seratina 10 20.00 .19

Ostrya virginiana 5 11.43 .08

Carya cordi/armis 5 8.57 .08

Quercus alba 2 571 .47

[uglans cinerea 2 2.86 .23

Totals 358, 32.03 b

a = 145 trees/acre
b = 139.65 £t2/acre
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Table 41 B. Size class distribution for Cudahy Woods-South G>

Sample size: 0.78ha.

z
F

SIZE CLASS (centimeters)
:;E
;l>
C

2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65-
;>::

Species 70- 75- 85- 95- tr1

50 10 15 20 25 30 35 40 45 50 55 60 65 70
tr1

75 85 95 105 Total "0

C

Quercus borealis I I I 2 I I 6 4 3
o:l

4 I I 26 c
Frax ;nus americana 2 5 6 3 I 4 3 3 I I I 3 33 o

~
Fagus grandifolia I 3 3 3 I I 2 I I 16 C

A cer saccharum 379 289 69 34 27 17 6 13 6 10 7 8 3 3
V>

871 tr1
C

Quercus alba I I 2 ~
Tilia american a I I I I I 2 I 8 o

0

7
Z

Ulmus rubra 7 3 3 2 I 2 25
....,

[uglans cinerea I I 2 1::
o:l

Prunus serot ina 3 3 3 5 I 15 ~
Oslrya virginiana 3 2 2 7 0

L'

Carya cordiform is I 2 2 4 o
Carpinus caroliniana I

tr1
I 0

Hamamelis virginiana
L'

Cralaegus succulenla

Totals 386 314 93 54 34 21 9 23 13 16 10 16 7 7 5 4
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Table4lC. Shrub composition for Cudahy Woods South sampled 6/5/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

A cer saccharum 6938. 94.29 68.98 49.25 59.12
Prunus virginian a 2766. 60.00 27.50 31.34 29.42
Fagus grandiiolia 103. 8.57 102 4.48 2.75
Ribes cynosbati 80 8.57 .80 4.48 2.64
Rubus occiden talis 80. 5.71 .80 2.99 1.89
Hamamelis virglniana 34. 2.86 .34 149 .92
Solanum dulcamara 23. 2.86 .23 1.49 .86
Fraxinus american a II. 2.86 .11 1.49 .80
Ct aiaegus surculent a II 2.86 .11 149 80
Carya cor diiormis II. 2.86 .11 1.49 .80

Total 10058. 10000 100.00 100.00

Table 41 D. Groundlayer for Cudahy Woods South sampled 6/24/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Fraxinus am,rricana 30600 62.00 40.26 32.29 36.28
A cer saccharum 15400 52.00 20.26 27.08 23.67
Prunus virginiana 10400. 26.00 13.68 13.54 13.61
Arisaemo triphyllum 4400 20.00 5.79 10.42 8.10
Geranium maculatum 4400. 4.00 579 2.08 3.94
Hydrophyllum virginianum 4400. 2.00 5.79 1.04 3.42
Solidago caesia 2000. 600 2.63 3.13 2.88
Quercus borealis 600. 6.00 79 3.13 1.96
T halirtrum dioicum 1200. 4.00 1.58 2.08 1.83
Caulop hvllurn thalictroides 800. 200 1.05 1.04 1.05
Podophyllum p eltaturn 800. 200 1.05 1.04 105
Smil acin a racemosa 600. 2.00 .79 1.04 .92
Carya cor dijor m is 200. 200 26 1.04 .65
Trillium gleason, 200. 200 .26 1.04 .65

Total 76000. 100.00 100.00 100.00

Grant Park (old growth)

Site 42
Size: 3.24ha
Milwaukee County

South Milwaukee Quadrangle
SW~, NW~, See I, T5N, R22E
Milwaukee County Park Commission

Grant Park is a long strip paralleling Lake Michigan. Land was first pur-
chased for the Park in J 910 with su bseq uent purchases until 1927 (MCPC, 1972).
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This section has been set aside as a scenic nature area. The site was reputed to
have the largest and oldest American beech (Fagus grandifolia) in the State.
Unfortunately, the tree succumbed to old age and only a stump remains. How-
ever, a sugar maple (A cer saccharum) was observed measuring 101.3cm
(39.9in) dbh. This individual must approach the State record for a forest-
grown specimen.

Past record of disturbance is unclear. Lack of stumps indicated little or no
timber removal, save for dead or fallen trees. Unfortunately, numerous foot-
paths and heavy human use have all but destroyed the goundlayer and much of
the shru b and understory layers in most of the stand.

The stand is located on a north-facing slope which gently breaks to the west,
north and northeast before dropping abruptly into ravines. The soil is a moder-
ately well-drained Morley silt loam (Typic Hapludalf) characterized by moder-
ately low permeability and moderate fertility (USDA, 1971). These soils are
typical of the side slopes of ground moraines in the southeastern part of the
County (USDA, 1971). The stand is bounded on the north and west by steep
ravines l2-l8m (40-60ft) deep. The south boundary is a park pavillion and the
east a grassy area overlooking the Lake.

A 1.94ha (4.8a) section was fu ll-censused for canopy and understory species.

The canopy was co-dominated by beech and sugar maple totaling 80.5% of the
importance value (Table 42 A). Collectively, they accounted for 75% of the
stems and 86% of the basal area. Eleven subordinate species made up the 19%
importance. Sugar maple and beech also dominated the understory accounting
for 89% of the stems. Worthy of note were three individuals of yellow birch
(Betula lutea) located on the northeast edge of the site.

Comparison of our data with that obtained by Whitford and Salamun
(1954) in 1951 shows interesting trends. This site is the same as their stand
number 20:

Climax
Adaptation

Number
(Curtis, 1951 1975

Species 1959) IV CIV IV CIV

Fagus grandijolia 9.5 55 522.5 45 427.5
Acer saccharum 10.0 23 230.0 36 360.0

Tilia americana 7.5 5 37.5 5 37.5
Prunus serotina 3.5 10 35.0 3 10.5

Ostrya virginiana 8.5 I 8.5 3 25.5
Fraxinus american a 6.5 3 19.5 3 19.5

Betula papyri/era 2
Fraxinus pennsylvanica 2

Quercus borealis 5.5 5.5
Betula lutea
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COlli in ur-d

Climax
Adaptation

Number
(Curtis, 1951 1975

Species 1959) IV CIV IV CIV

Ulmus rubra 8.0 8.0
Juglans cinerea 7.5 7.5

Ulmus americana 7.5

Total 100 868.5 100 886.0
Continuum Index 2605.0 2658.0

A quick glance indicates that beech and black cherry have decreased in
importance during the past 24 years while sugar maple and ironwood (Ostrya
uirginiana) have increased in their contribution to the stand. In all, not much
change has occurred as would be expected in a stand at this stage of develop-
ment. A recalculation of Whitford and Salam uri's continuum index was neces-
sary due to changes made by Curtis (1959) from his original climax adaptation
numbers (Curtis and Mcintosh, 1959). Further interpretation would be risky
as two different sampling procedures were involved.

Of the sites sampled, the shrub layer in this stand was fifth lowest in diversity
(Table 3). Only nine species were present. Choke cherry (Prunus uirginiana)
dominated the shrub layer, accounting for 61% of the stems of and 44% of the
importance value (Table 42 C). Sugar maple was a sub-dominant comprising
a quarter of the stems. Other species were widely distributed and few in num-
ber. Vandalism probably plays an important role in eliminating species and
reducing stem density.

The groundlayer was co-dominated by Jack-in-the-pulpit (Arisaema
triphyllum) and sugar maple (Table 42 D). Sub-dominants included green
ash (Fraxinus pennsyluanica), choke cherry, and broad-leaved goldenrod
(Solidago flexicaulis); the five species collectively accounting for 62% of the
importance value. No rare or endangered species were encountered.

Table 42A. Stand attributes for Grant Park - Old Growth (Site 12)
Full Tally (1.94 ha.) Sample Dale: June 10, 1975.

Basal Area Relative Relative Importance
Species Density (m'/ha.) Density Dominance Value

Fagus grandiiolia 102 15.83 33.56 55.72 44.64
A cer saccharum 125 8.67 41. 19 30.52 35.86
Tilia americana 18 1.47 5.76 5.18 5.47
Prunus seratina 13 .55 4.24 1.92 3.08
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Table ·12A (on! in((t'd

Density Relative Relative Importance

Species Per ha. frequency Density Frequency Value

Ostrya virginiana 15 .20 4.92 .69 2.81

Fraxinus americana 12 .43 3.90 1.52 2.71

Betula papyri/era 8 .50 2.54 1.76 2.15

Fraxinus pennsylvanica 7 .41 2.20 1.43 1.82

Quercus borealis 2 .26 .68 .91 .80

Betula lutea 2 .03 .51 .12 .32

Ulmus rubt a .04 17 .13 .15

juglans cinerea .02 .17 .09 .13

Ulmus americana .01 17 .03 .10

Totals 304" 28.421, 10001 100.02 100.04

a = 123 trees/acre
b = 123.85 ft2/acre



Tablc42B. Size class distribution for Grant Park - Old Growth
Sample size: 1.94ha.

SIZE CLASS (centimeters) r-
t>l

;;;
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- :<:

VJ
5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total 0<:

A rer saccharum 126 159 95 52 22 15 9 6 6 10 5 6 4 7 5 I 528
en
'I)

Fagus grandiiolia 37 86 31 12 6 3 9 27 23 17 26 18 12 5 5 4 321 Mo
Tilia americana 6 8 6 4 I 3 I I I I

t;:;
I I 34 (/)

Quercus borealis I I I I 4 o
0

Betu lo papynfera 2 4 3 4 I I 15
s::
'I)

PrU11US serotina 2 7 4 8 5 2 5 I 34 <,

o
12 0Fr ax il1US americana 13 16 I 5 4 I 52 s::

Frax in us pennsylvanica 2 I 2 3 4 I 13 (/)...,
U lmu s rubt a I I ~cj uglans cinerea I I o...,
Ostrva virginiana 24 61 24 5 114 c::

~Betu la lutea I I 2 3 M
I

Ulmus amerirana I I en
I fT1

Pru nus virginiana 16 7 23 ~
Carpinus caroliniana I 3 4 VioHamamelis virginiana 3 I 4 0

Z
Fr ax inus nigra 2 I en

3 ZComus altern iiolia I I

""""Totals 225 343 177 92 51 30 38 40 30 28 32 25 16 13 II 5
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Table42C. Shrub composition for Grant Park - Old Growth sampled 7/10175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prurius virginiana 3820. 65.00 61.02 27.66 14.34

Acer saccharum 1540. 75.00 24.60 31.91 28.26

Fagus gr andiiolia 280. 30.00 4.47 12.77 8.62

Fraxinus americana 220. 25.00 3.51 10.64 7.08

Sambucus canadensis 80. 15.00 1.28 6.38 3.83

Ribes americanum 180. 10.00 2.88 4.26 3.57

Cornus nlterruiolia 100. 5.00 1.60 2.13 1.86

Prunus serotina 20. 5.00 .32 2.13 1.22

Viburnum opulus 20. 5.00 .32 2.13 1.22

Total 6260. 100.00 100.00 100.00

Table 42 D. Groundlaver for Grant Park Old Growth sampled 7/10175.

Density .elat ive Relative Importance

Species Per ha. Frequency Density Frequency Value

Arisaema triphyllum 21750. 97.50 11.25 20.63 15.94

Acet saccharum 24500. 77.50 12.68 16.40 14.54

Fraxinus pennsylvanica 17750. 62.50 9.18 13.23 11.21

Prunus virginiana 21250. 47.50 11.00 10.05 10.52

Solidago [lex icaulis 29000. 22.50 15.01 4.76 9.88

A Ilium tricoccum 13000. 25.00 6.73 5.29 6.01

Aster cordijolius 13750. 10.00 7.12 2.12 4.62

Circaea quadrisulcata 14750. 7.50 7.63 1.59 4.61

Fagus grandijolia 4750. 27.50 2.46 5.82 4.14

Solidago caesia 7750. 7.50 4.01 1.59 2.80

Geum canadense 2500. 12.50 1.29 2.65 1.97

Viola cucullata 2500. 10.00 1.29 2.12 1.71

Ribes americanum 3250. 7.50 1.68 1.59 1.63

Pilea pumila 4000. 5.00 2.07 1.06 1.56

Actea alba 1500. 10.00 .78 2.12 1.45

Thalictrum dioicum 3500. 2.50 1.81 .53 1.17

Acer rubrum 1250. 7.50 .65 1.59 1.12

Prunus serotina 1250. 7.50 .65 1.59 1.12

Hydrophyllum virginianum 1500. 5.00 .78 1.06 .92

Sambucus canadensis 1250. 5.00 .65 1.06 .85

Vitis sp. 500. 5.00 .26 1.06 .66

Cornus alterniiolia 1250. 2.50 .65 .53 .59

Caulophyllum thalictroides 250. 2.50 .13 .53 .33

Viburnum lentago 250. 2.50 .13 .53 .33

Viburnum opulus 250. 2.50 .13 .53 .33

Total 193250. 100.00 100.00 100.00
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Grant Park (North)

Site 43
Size: 2.83ha
Milwaukee County

South Milwaukee Quadrangle
SB, SW~, Sec I, T5N, R22E
Milwaukee County

This tract is located in the northeast corner of the Grant Park golf course
which opened in 1920 (MCPC, 1972). The woods has not been grazed or timber-
ed at least since that time, save for the removal of dead trees for safety purposes.
The several footpaths present are not heavily used.

The site is located on a gentle southeast facing slope adjacent to the bluff
overlooking Lake Michigan. The forest is developed on the moderately well-
drained Morley silt loam (Typic Hapludalf). The soil is typical of the side
slopes of ground moraines in the southeastern part of the County (USDA,
1971). This soil is character.ized by moderate Ieru lity and moderately slow per-
meabiliby (USDA, 1971).

The woods is bounded on the north by an extensive lawn and on the west by
a fence separating it from the Park maintenance facility. The south boundary
is the golf course and the east is Park Drive and the Lake Michigan bluff.

The site was sampled using twenty lOx 25m plots in line-strips oriented along
a north-south compass heading. The total area sampled was 0.5ha.

The canopy layer was co-dominated by sugar maple (A cer saccharum) and
American beech (Fagus grandiiolia) comprising 59% of the importance value
(Table 43 A). Basswood (Tilia americana) was third in importance adding
nearly 19% more to the importance value. Seven other species, widely scattered
in distribution, made up the remaining 22%. The canopy and understory species
diversity (H') was the fourth lowest of all stands sampled (Table 3).

The size class distribution matched the typical rotated sigmoid curve de-
scribed by Goff and West (1975) (Table 43B). Sugar maple totally dominated the
understory. Of an estimated 636 stems per hectare between 2.5-1O.0cm, sugar
maple comprised 91%. It would appear the stand will continue toward stronger
domination by sugar maple since other tree reproduction is almost lacking. The
medium size classes were dominated by sugar maple, beech and basswood.
The largest individuals were beech, sugar maple and a few white ash (Fraxi-
nus americana). Large individuals incJ.uded red oak (Quercus borealis)
measuring 94cm (37.0in) and a white ash measuring 8lcm (31.9in) dbh.

Just as sugar maple dominated the understory, choke cherry dominated
the shrub layer making up 62% of the importance value and 88% of the stems
sampled (Table 43 C). As a result, this site had the second lowest species di-
versity (H') of all sites sampled (Table 3).

The groundlayer was co-dominated by Jack-in-the-pulpit (Arisaema
triphyllum) and white ash (Table 43 D). Ash seedlings outnumbered sugar
maple seedlings by over three times, suggesting again that ash can become
established readily, but as indicated by its absence in the understory, the
seedlings cannot survive at low light intensities. Species diversity (H') in the
groundlayer was relatively high (Table 3), but no rare or endangered plants
were encountered.



Table.13A. Stand attributes for Grant Park· Nonh (Site ~3)
Sample siz«: 20 plots (10 x 25m) Sample Date: August I, 1975.

Density Rasal Area

Species (ha.) Frequency (m2/ha.)

A (fr snccharll'11 142 9:) 895

Fagus gvandrlol ia 70 80 11.53

Tilin nmrricQnfJ. 62 .S5 6.94
Frnx in us nll1rricall(1 18 .'15 3.:)5

Pru n us srtot ina 10 20 1.06

Carya rordiiorrnis 8 20 .28
Bet u la papyrifew 6 15 89
OSII)I(1111rgininna G 10 .07

Qurrcus borealis 2 5 41
U lmus rubr a 2 r; .11

Totals 326" 33.791,

a = 132 trces. acrr
b = 147.20 ft'/acre
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Table 43B. Size class distribution for Grant Park - North 1>1

'"
Sample size: 0.5ha. 1>1<:

Vl
0
~
en
"0

SIZE CLASS (centimeters) Mo
M

2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
enSpecies o5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total 0
~
"0

Acer saccharum 145 105 40 2 3 5 6 5 6 I 2 I 321 -,
Fraxinus anlericana 1 1 1 1 4 I o

9 0
~Fagus grandiiolia 5 5 4 2 1 I 3 3 3 6 1 6 2 3 45 en

Tilia americana 1 I 4 12 6 3 2 1 2 32
...,
:;<l

Quercus borealis I 1
CqPrurius serotina I 2 1 I I I 7 C

Betula papyri/era 1 2
:;<l

3 M
Ulmus rubra I I Ien

2 MCarya cordi/armis I I 1 5
Ostrya virginiana 4 3 7 ~en

I oCrataegus punctata 1 0
Zen

Totals 154 116 48 5 8 13 23 II 12 17 4 14 2 3 I I Z
""""<.J<
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Table 43C. Shrub composition for Grant Park - North sampled 8/1/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 11780. 95.00 87.78 36.54 62.16

Acer saccharum 400. 50.00 2.98 19.23 n.n
Ribes americanum 340. 20.00 2.53 7.69 5.11

Fraxinus americana 220. 20.00 1.64 7.69 4.67

Prunus serotina 160. 20.00 1.19 7.69 4.44

Tilia americana 140. 15.00 1.04 577 3.41

Solanum dulcamara 100. 15.00 .75 5.77 3.26

Sambucus canadensis 40. 10.00 .30 3.85 2.07

Fagus grandifolia 120. 5.00 .89 1.92 1.41

A cer negundo 80. 5.00 .60 1.92 1.26

Viburnum opulus 40. 5.00 .30 1.92 1.11

Total 13420. 100.00 100.00 100.00

Table 43 D. Groundlayer for Grant Park - North sampled 8/1175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Arisaema triphyllum 78750. 75.00 27.06 14.35 20.71

Fraxinus americana 56750. 85.00 19.50 16.27 17.88

Prunus virginiana 42250. 67.50 14.52 12.92 13.72

Acer saccharum 17750. 47.50 6.10 9.09 7.60

M aianthemum canadense 8000. 50.00 2.75 9.57 6.16

A Ilium tricoccum 14500. 35.00 4.98 6.70 5.84

Thalictrum dioicum 18250. 12.50 6.27 2.39 4.33

Circaea quadrisulcata 13250 7.50 4.55 1.44 2.99

Fagus grandifolia 6250. 15.00 2.15 2.87 2.51

Prunus serotina 3000. 20.00 1.03 3.83 2.43

Podophyllum peltatum 6500. 10.00 223 1.91 2.07

Tilia americana 2250. 17.50 77 3.35 2.06

Trillium grandiflorum 4750. 10.00 1.63 1.91 1.77

Actea alba 2250. 10.00 .77 1.91 1.34

Viburnum opulus 1500. 10.00 .52 I. 91 1.21

Actea rubra 1500. 7.50 .52 1.44 .98

Ribes americanum 2500. 5.00 .86 .96 .91

Solidago [lex icaulis 3250. 2.50 1.12 .48 .80

Agrimonia gryposepala 750. 5.00 .26 .96 .61

Cryptotaenia canadensis 1750. 2.50 .60 .48 .54

Viola eriocarpa 1250. 2.50 .43 .48 .45

Hydrophyllum virginianum 750. 2.50 .26 .48 .37

Pilea pumila 750. 2.50 .26 .48 .37



LEVENSON: SPECIES COMP./COM. STRUCTURE-S.E. WISCONSIN 227

Table -I~D cOlltinllt'd

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Fragaria virginiana 500. 2.50 .17 .48 .33
Viola cucullata 500. 2.50 .17 .48 .33
A cer negundo 250. 2.50 .09 .48 .28
Carex sp. 250. 2.50 .09 .48 28
Cau lop hy lIum t halictroides 250. 2.50 .09 .48 28
Geum can adense 250. 2.50 .09 .48 .28
Solanum dulcamara 250. 2.50 .09 .48 28
Ulmus rubra 250. 2.50 .09 .48 28

Total 291000. 100.00 100.00 100.00

Grant Park (South)

Site 44
Size: 3.97ha
Milwaukee County

South Milwaukee Quadrangle
NB, NW\\, Sec 12, T5N, R22E
Milwaukee County Park Commission

This section of Grant Park is about 100m south of Site 43. The two sites have a
similar history in relation to the golf course. The topography and soil series is
the same as Site 43.

The island is bordered on the north, west and south sides by the golf course.
The east is also bordered by Park Drive and connected to the Grant Park
(North) site by a row of roadside trees ..In respect to vegetation, these sites ap-
pear discrete. Bird and animal studies would probably consider them as a
single, large island.

This site is void of footpaths (except for an asphalt trail adjacent to the
road). It appears to receive less usage than Site 43 as it is some distance from
parking lots and has no commercial or recreational attractions.

This tract was sampled using east-west line strips totaling twenty 10 x 25m
plots (0.5ha). The forest was co-dominated by red oak (Quercus borealis)
and sugar maple (Acer saccharum) totaling 52% of the importance value
(Table 44 A). White ash (Fraxinus americana) and American beech (Fagus
grandijalia) added an additional 37% importance. Seven other species comprise
the remaining 11%.

The dynamics of this stand are particularly interesting. The stem density
(436/ha or 177/a) is high, as is the basal area (43.3m 2/ha or 188.72ft2/a). This
high basal area is probably the inadvertent result of former management and is
comparable to most natural stands in the western mesophytic forest several
hundred miles to the south (Braun, 1950; Jackson, 1975). White ash and red
oak occupy the largest size classes from 35-80cm (I3.8-31.5in) dbh (Table
44 B). On the other hand, the understory and smaller size classes to 30cm (I2in)
dbh are heavily dominat.ed by sugar maple followed by beech. This is indica-
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tive of a stand moving into the final stages of succession from former dis-
turbance. Not sampled but observed were butternut( [uglans cinerea) and horse
chestnut (A escu Ius h ippocastenea).

The shrub layer is completely dominated by choke cherry (Prunus virgin i-
ana). Choke cherry was evenly distributed throughout the stand making up
98% of all stems sampled and nearly 85% of the importance value (Table 44C).
Somewhat perplexing is the very poor success sugar maple and beech are
having in the shrub layer. Of all the sites sampled, this one shows the lowest
species diversity (H') in the shru b layer (Table 3).

Choke cherry also dominated the groundlayer. Beech and sugar maple are
barely represented with importance values 1.35 and 0.45 respectively (Table
44 D). A large clone of orange day lily (Hemerocallis fulva), a native of Asia
growing along the east edge suggested former disturbance. Although no rare
or endangered species were encountered, a County record for Dentaria
diphylla was established.



Table 44 A. Stand attributes for Grant Park - South (Site 44)
Sample size: 20 plots (lOx 25m) Sample Date: August 6, 1975.

Density Basal Area

Species (ha.) Frequency (m'/ha.)

---
Quercus borealis 84 85 17.36

A cer saccharum 172 100 5.36

Frax inus 'llnlerica11a 68 65 13.52

Fagus grandifolia 76 85 3.83

Tilia americana 14 26 1.47

Carya cordiformis 6 15 .46

Carya ovata 6 10 .40

Fraxinus pennsylvanica 4 10 .43

Prunus serotina 2 5 22
Ulmus rubra 2 5 .22

Ostrya virginiana 2 5 .03

Totals 436, 43.30b

a = 177 trees/acre
b = 188.72 ft2/acre

r-
t'>1
~
t'>1
<:
VJ

a
:<:
VJ
"tI
tT1

Relative Relative
o

Relative Importance M
Density Frequency Dominance Value VJ

o
19.27 20.73 39.90 26.63

0s::
39.45 24.39 12.37 25.40 -e

15.60 15.85 31.22 20.89
<,

o
17.43 20.73 8.83 15.66 0s::
3.21 6.10 3.40 4.24 VJ
1.38 3.66 1.07 2.04 ...,
1.38 2.44 93 1.58 ~

C
.92 2.44 .99 1.45 q
.46 1.22 ..'11 .73 C
.46 1.22 .51 .73 ~

tT1
.46 1.22 .07 .58 I

VJ
fTj

100.02 100.00 99.80 99.93 :E
(j)
o
0z
~z
""""~
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Table 44 B. Size class distribution for Grant Park - South

Sample size: 0.5ha.

z
p
~~

SIZE CLASS (centimeters) c
;>::
M

Species 2.5- 5- 10- 15- 20- 25- 30- 3~- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95-
M
"0

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total c:::
t:C
t""'

Fraxinus americana I 2 7 7 5 3 4 5 I 35 n
Quercus borealis I 4 4 4 8 5 9 2 2 3 42 ~c:::
Fagus grandijolia 3 I 5 8 8 8 6 2 I 42

en
M

Tilia americana 3 2 2 7 c:::
z

Fraxinus pennsylvanica I I 2 o
0

Acer saccharum 27 41 28 28 14 10 4 2 154 Z..,
Carya cordiformis 2 I 3 ::<:'

Prunus serot iria I I
;;
~

Ulmus rubra I 0
Carya ovala I 2 3 r

0
Oslrya virginiana 2 I 3

M
0

Amelanchier laevis I I r
Prunus virginiana

Totals 32 45 34 37 22 22 21 20 15 13 8 13 2 7 3
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Table 44 C. Shrub composition for Grant Park - South sampled 8/6/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Prunus virginiana 20680. 100.00 98.10 71.43 84.77
Solanum dulcamara 80. 10.00 .38 7.14 3.76
A cer saccharum 40. 10.00 .19 7.14 3.67
R ibes americanum 180. 5.00 .85 3.57 2.21
Ribes cynosbati 60. 5.00 .28 3.57 1.93

Fagus grandifolia 20. 5.00 .09 3.57 1.83

Fraxinus americana 20. 5.00 .09 3.57 1.83

Total 21080. 100.00 100.00 100.00

Table 44 D. Groundlayer for Grant Park - South sampled 8/6/75.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prunus virginiana 83750. 85.00 39.88 26.56 33.22
Hydrophyllum virginianum 24250. 17.50 11.55 5.47 8.51
Caulophyllum thalictroides 11750. 25.00 5.60 7.81 6.70
Fraxinus americana 8250. 30.00 3.93 9.38 6.65
Solidago flexicaulis 18000. 15.00 8.57 4.69 6.63
Smilacina raeemosa 11250. 22.50 5.36 7.03 6.19
Podophyllum peltatum 10000. 20.00 4.76 6.25 5.51
Hemerocallis fulva 15250. 5.00 7.26 1.56 4.41

Arisaema triphyllum 3500. 10.00 1.67 3.13 2.40

A Ilium tricoecum 1750. 12.50 .83 3.91 2.37
Quercus borealis 1500. 10.00 .71 3.13 1.92

Solanum dulcamara 3750. 5.00 1.79 1.56 1.67

Aetea alba 1250. 7.50 .60 2.34 1.47

Vitis sp. 1000. 7.50 .48 2.34 1.41
Fagus grandifolia 750. 7.50 .36 2.34 1.35
Geranium maculatum 3750. 2.50 1.79 .78 1.28
Aster cordijolius 3000. 2.50 1.43 .78 1.10

Viola eriocarpa 2750. 2.50 1.31 .78 1.05

Trillium grandiflora 500. 5.00 .24 1.56 .90
Ribes cynosbati 750. 2.50 .36 .78 .57
A ctea rubra 500. 2.50 .24 .78 .51
Geum eanadense 500. 2.50 .24 .78 .51
Osmorhiza claytoni 500. 2.50 .24 .78 .51
A cer saccharum 250. 2.50 .12 .78 .45
Prurius serotina 250. 2.50 .12 .78 .45
Sambucus canadensis 250. 2.50 .12 .78 .45
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"[""hk·14 D cout inur-d

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Sanguinaria canadensis 250. 2.50 '.12 .78 45
Thalictrum dioicum 250 2.50 .12 .78 .45
Tilia american a 250. 2.50 .12 .78 .45
Viola cucul/ata 250. 2.50 .12 .78 .45

Total 210000. 100.00 100.00 100.00

Rawson Park

Site 45
Size: 7.93ha
Milwaukee County

South Milwaukee Quadrangle
W~, SW~, Sec 2, T6N, R22E
Milwaukee County Park Commission

Rawson Park is an 11.7ha neighborhood park with a 7.93ha stand of native
beech-maple forest. The Park was acquired between 1937 and 1942 (MCPC,
1972). Since then, only dead and dying trees have been removed for the safety
of park visitors. The wooded island is bounded on the north and east by open
land, the south by lawn and picnic area and on the west by South Milwaukee
Senior High School.

The site is characterized by gentle rolling topography with a broad depres-
sion diagonally crossing the woods. The soils were Morley silt loam (Typic
Hapludalf) which are moderately well to well-drained. Runoff is generally
average or medium, but increases during heavy precipitation because the soil
is not readily permeable (USDA, 1971). On several visits, we observed water
ponded in the depressions.

Although the site has been protected from development, disturbance has been
very heavy. Footpaths are numerous, wide, compacted and frequently used
by off-road vehicles. Many small trees were broken, girdled or ripped out.

A total sample of O.75ha was obtained using thirty 10 x 25m plots in line-
strips. The line-strips were separated by 50m and were oriented along an east-
west compass heading.

The canopy was dominated by American beech(F agus grandifalia) and sugar
maple (A cer saccharum) comprising 62% of the importance value (Table
45 A). Ten subordinate species made up the remaining 38%. The size class dis-
tributions for sugar maple and beech were similar, i.e., normal curves peak-
ing in the 30-40cm (lO-18in) classes (Table 45 B). Only a few large ( > 20in)
individuals of red oak (Quercus borealis), white oak (Quercus alba) and white
ash (Fraxinus americana) were present with none in the sapling sizes. A beech
stump had a diameter of 102.6cm (40.4in).

The understory was dominated by beech, black cherry (Prunus serafina) and
ironwood (Ostry a virginiana). Beech was dominant in the understory because
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of dense root sprouting. I think the relative success of black cherry and iron-
wood saplings may be attributed to the lack of sugar maple in the under-
story.

The shrub layer exhibited low species diversity (H') with only 16 species
(Table 3). It was heavily dominated by choke cherry (Prunus virginiana)
(Table 45 C). Beech and sugar maple shared a combined importance value of
on Iy 16% in the shru b layer.

The groundlayer was co-dominated by sugar maple, white ash, choke
cherry, and Jack-in-the-pulpit (Arisaema lriphyllum), together comprising
almost 58% of the importance value (Table 45 D). Twenty-seven lesser species
made up the remaining 42%. The low frequency values for all species may be
partially explained by the heavy visitor use and abuse. Species diversity (H')
was slightly above the average for the 31 islands and attributable to the moder-
ately high equ itabil ity (]') component (Table 3). We observed a large clone of
Mayapple (Podophyllum peltatum) which had been entirely defoliated. Simi-
lar treatment in successive years could certainly eliminate the clone. Another
partial explanation for low frequency values is the shade produced by the
mature, closed canopy of the southern mesic forest. No rare or endangered
species were encountered.
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Table45A. Stand attributes for Rawson Park (Site 45) P

Sample size: 30 plOIS (10 x 25m) Sample Dale: June 12, 1975. ~;.-
C~

Density Basal Area Relative Relative Relative Importance
tr1
tr1

Species (ha.) Frequency (m2/ha.) Density Frequency Dominance Value '1:l
C

Fagus grandifolia 130 83.33 13.32 47.34 29.41 43.15
t;r:l

39.97 r-
Acer saccharum 63 53.33 7.32 22.71 18.82 23.71 21.75 n
Ulmus rubra 23 33.33 1.70 8.21 11.76 5.51 8.49 ~
Prunus serolina 17 2333 .74 6.28 8.24 2.40 5.64 C

(JJ

Fraxinus a7nericana 8 16.67 2.35 2.90 5.88 7.60 5.46 tr1
C

Tilia americana 7 16.67 1.43 2.42 5.88 4.63 4.31 ~
Quercus borealis 5 13.33 1.71 1.93 4.71 5.52 4.05 o
Quercus alba 5 10.00 1.44 1.93 3.53 4.67 3.38

0
Z

Ostrva virgi1llana 9 16.67 23 3.38 5.88 .74 3.33
...,
;;z:l

Fraxinus p erinsvluanica 3 6.67 .29 .97 2.35 .73 1.35 ;
Carya cordiformis 3 667 .23 97 2.35 .44 1.25 t;r:l
[uglans cinerea 3 3.33 .28 .97 1.18 .89 101 -0r-

Totals 276" 31.04 b 100.01 99.99 99.99 99.99 0
tr1

a = 112 trees/acre 0r-
b = 135.27 ft2/acre



Table 45 B. Size class distribution for Rawson Park
Sample size: 0.75ha.

r-
t'1
""
t'1

SIZE CLASS (centimeters) <:
C/)

a<:
Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- en

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total '"1;)
Mo

Fagus grandifolia 22 I 5 7 10 16 15 16 14 6 5 3 I 121 Men
Quercus borealis I I I 2 I 3 o

0
Quercus alba I I I I 4 z

'"1;)
Acer saccharum 8 I 2 2 7 II 4 10 5 3 I I 55 -,

o
Fraxinus americana 3 I I I 6

0s:
Tilia americana 8 II I I I I I 24 en

I 3 2 3
...,

Ulmus rubra 6 4 4 2 I I 27 ::0
Prunus serotina 16 17 5 4 2 2 46

c:
o...,

Fraxinus pennsylvanica I I I I 4 c
::0[uglans cinerea I I 2 M
I

Ostrya virginiana 16 3 3 2 2 26 en
MCarya cordiformis I I 2 :E

Crataegus succulenia I 2 3 en
Carpinus caroliniana 5 o

5 0
Z

Hamamelis virginiana I I ~
Prunus virginiana I I Z

""00
Totals 86 40 16 16 20 30 31 27 25 12 13 6 3 4 I 3 '"
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Table 45 C. Shrub Composition for Rawson Park sampled 6/12175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Prurius virginiana 9478. 96.67 78.65 25.89 52.27

Fagus grandi/olia 613. 43.33 5.09 11.61 8.35

Prunus serotin a 440. 46.67 3.65 12.50 8.08

Acer saccharum 387. 46.67 3.21 12.50 7.85

Fraxinus pennsylvanica 307. 40.00 2.54 10.71 6.63

Ribes americana 387. 26.67 3.21 7.14 5.18

Tilia americana 160. 23.33 1.33 6.25 3.79

Ct ataegus purictaia 53 10.00 .44 2.68 1.56

Hamamelis virginiana 40. 10.00 .33 2.68 1.51

Ostry a virginiana 40. 6.67 .33 1.79 1.06

Viburnum acerijoliurn 27. 6.67 22 1.79 1.00

Crataegus succulenta 53. 3.33 .44 .89 .67

Fraxinus americana 27. 3.33 .22 .89 .56

Carpinus caroliniana 13. 3.33 .11 89 .50

Ulmus rubra 13. 3.33 .11 .89 .50

Cornus racemosa 13. 3.33 .11 .89 .50

Total 12050. 100.00 100.00 100.00

Table 45 D. Groundlayer for Rawson Park Sampled 6/25175.

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Acer saccharum 65750. 57.50 22.77 13.07 17.92
Fraxinus americana 44250. 72.50 15.32 16.48 15.90
Arisaema triphyllum 50000. 40.00 17.32 9.09 13.20
Prunus virginiana 26750. 52.50 9.26 11.93 10.60
Tilia americana 26000. 17.50 9.00 3.98 6.49

Thalictrum dioicum 16000. 15.00 5.54 3.41 4.48
Circaea quadrisulcata 6750. 22.50 2.34 5.11 3.73
Carya cordijormis 2750. 22.50 .95 5.11 3.03
Fagus grandiiolia 3500. 20.00 1.21 4.55 2.88
Smilacina racemosa 7250. 12.50 2.51 2.84 2.68
Lonicera bella 6750. 12.50 2.34 2.84 2.59
Geranium maculatum 4250. 7.50 1.47 1.70 1.59

Podophyllum p eltatum. 3750. 7.50 1.30 1.70 1.50

Prunus serotina 3000. 7.50 1.04 1.70 1.37

Solidago caesia 1500. 7.50 .52 1.70 1.11

Ulmus rubra 1250. 7.50 .43 1.70 1.07

Viola sp. 2500. 5.00 .87 1.14 1.00

Sanicula gregaria 2000. 5.00 .69 1.14 .91
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Tabk 45 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Pilea pumila 1750. 5.00 .61 1.14 .87
Rubus odoratus 3250. 2.50 1.13 .57 .85
A ctea alba 1500. 5.00 .52 1.14 .83
Fraxinus pennsylvanica 1500. 5.00 .52 1.14 .83
A Ilium tricoccum JOOO. 5.00 .35 1.14 .74
Solanum dulcamara 1000. 5.00 .35 1.14 .74
Quercus borealis 500. 5.00 .17 1.14 .65
Solidago [lex icaulis 1750. 2.50 .61 .57 .59
Maianthemum canadense 1000. 2.50 .35 .57 .46
Hydrophyllum virginianum 500. 2.50 .17 .57 37
Vilis sp. 500. 2.50 .17 .57 .37
Crataegus purictata 250. 2.50 .09 .57 .33
Potent ilia simplex 250. 2.50 .09 .57 .33

Total 288750. 100.00 10000 100.00
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Oak Creek Power Plant

Site 46
Size: 0.S9ha
Milwaukee County

Racine - North Quadrangle
S).2,NEl4, Sec 36, TSN, R22E
Milwaukee Electric Power Company

This forested island is located on a general northeast facing slope within
O.Skm of Lake Michigan. The actual island, only 0.S9ha in size, is embedded in a
larger successional stand of 4-Sha. The area studied was bordered on the south
by a service road, the north by a railroad spur, and on the west by the extensive
(4ha), dense stand of young basswood(Tilia americana), hawthorn(Crataegus
sp.) and black cherry(Prunus serotina). The remnant of a former home site, now
hidden in a dense growth of shrubs and pioneer trees, lies on the east edge. Orna-
mental plantings of pines, junipers, and paper birch are still evident.

Several large depressions occurred within the stand. Vegetation was closely
correlated to relief. American beech (Fagus grandijoliai and basswood domi-
nated the upland and ridges between the depressions. Butternut (juglans
cinerea) and ironwood (Ostrya virginiana) dominated the depressions. The
entire stand is reported to be on moderately well to well-drained Morley silt
loam soil (Typic Hapludalf) over calcareous silty clay loam glacial till (USDA,
1971). This soil is typically found on the slopes of ground moraines in the
southeastern part of the County (USDA, 1971).

The entire 0.S9ha was censused for canopy and understory trees. The stand
was dominated by American beech and basswood with a combined importance
value of S2% (Table 46 A). Ironwood and sugar maple (Acer saccharum)
contributed an additional 33%. Nine other species made up the remaining 12%
importance value.

Peculiar to this site were the numerous large ironwood trees. The largest
individual was 32.3cm (l2.7in) and the average size was 17cm (6.7in) dbh.
Ironwood also dominated the understory vegetation, comprising 44% of the
244 stems measured between 2.S and 10.Ocm dbh. Large hawthorns(Crataegus
succulenta) were distributed near the margins of the island, indicating an
earlier edge. Remnants of barbed wire were evidenced as scars in the edge trees,
further indicating that at some time grazing may have been excluded from the
area.

The shrub layer had a relatively low species diversity (Table 3). Sugar maple
saplings clearly dominated the layer. Sugar maple and choke cherry (Prunus
virginiana) combined accounted for 80% of the stems and nearly 62%of the im-
portance value (Table 46 C). Competition with sugar maple and choke cherry,
coupled with a dense closed canopy, probably contributed to the low shrub
success and diversity.

The groundlayer was dominated by sugar maple seedlings. This is one of
only a few sites in which sugar maple dominated the groundlayer. Maple
seedlings were evenly distributed throughout the island. Forty other species
shared the remaining 63% importance value (Table 46 D). The patchy dis-
tribution and relatively high diversity of groundlayer species was enhanced
by the wide range of environmental conditions created by the numerous
depressions and''varied aspects of slopes. Although no rare or endangered
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species were encountered, the species present were typical of the ground flora
of the beech-maple association (Levenson, 1973).

The spring flora was not sampled.

Table 46A. Stand attributes for Oak Creek Power Plant (Site 46)
Full Tally (0.59ha.) Sample Date: June 13, 1975.

Basal Area Relative Relative Importance

Species Density (m2!ha.) Density Dominance Value

Fagus grandiiolia 71 9.70 25.00 29.20 27.10

Tilia americana 51 10.73 17.86 32.30 25.08

Ostrya virginiana 86 2.16 30.36 6.49 18.43

Acer saccharum 25 6.99 8.93 21.05 14.99

Crataegus succulenta 29 .56 10.12 1.69 5.91

Quercus borealis 2 1.42 .59 4.27 2.43

Prurius serotina S .64 1.79 1.92 1.86

[uglans cinerea S .53 1.79 I.S9 1.69

Betula papyri/era 3 .33 1.19 .98 1.09

Ulmus rubra 2 .09 .59 .28 .44

Fraxinus pennsylvanica 2 .03 .S9 .09 .34

Pyrus malus 2 .03 .S9 .09 .34

Carya cordi/armis 2 .02 .S9 .OS .32

Totals 285a 33.23b 99.99 100.00 100.02

a = liS trees/acre
b = 144.72 ft2/acre
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Table46B. Size class distribution for Oak Creek Power Plant "'"0

Sample size: 0.59ha.

z
r

SIZE CLASS (centimeters)" :E
>-
c::

Species 2.5- 5- 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 85- 95- ~
t"'"l

5.0 10 15 20 25 30 35 40 45 50 55 60 65 70 75 85 95 105 Total t"'"l
'"0
c::

Quercus borealis I I toc:Tilia americana 2 16 5 3 2 2 I I 5 2 I 3 2 2 I 48 o
A cer saccharum 29 7 I I 2 I I I I I 4 2 ~

51 c::
Fagus grandifolia 17 2 I 5 2 5 8 9 6 I 3 I I 61 Vl

t"'"l
c::

Pru n us serot ina 12 II I I I 26 ~
[uglans cinerea I 1 I 3 o

0
Betula papYTlfera 1 1 2

Z
-l

Ostrya virginiana 54 54 22 16 9 3 1 159 ;z:l
5l

Crataegus succulenta I 8 10 5 I I 26 to
Ulmus rubra 2 I 3 (3

r
Ft ax inus pennsylvanica 13 6 I 20 o
Pyrus malus I 1 2 t"'"l

0r
Carya cordiformis I I 2
Frax inus anlericana 5 2 7
Hamamelis virginiana

Totals 134 110 41 28 17 7 8 14 II 9 6 6 3 5 7 4 2
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Table 46 C. Shrub composition for Oak Creek Power Plant sampled 6/13/75.

Density Relative Relative Importance
Species Per ha. Frequency Density Frequency Value

Acer saccharum 6380. 100.00 60.42 25.00 42.71
Prun us virginiana 2120. 70.00 20.08 17.50 18.79
Fagus graridijolia 740. 45.00 7.01 11.25 9.13
Frax inus pensylvanica 280. 45.00 2.65 11.25 6.95
Prurius serot ina 260. 45.00 2.46 11.25 6.86
Ostrya virginiana 160. 30.00 1.52 7.50 4.51
Carya cordiform is 60. 15.00 .57 3.75 2.16
Fraxinus americana 140. 10.00 1.33 2.50 I. 91
Tilia americana 40. 10.00 .38 2.50 1.44
Solanum dulcamara 120. 5.00 1.14 1.25 1.J9
Vitis rip aria 80. 5.00 .76 1.25 1.00
Ribes cynosbati 60. 5.00 .57 1.25 .91
Rubus occidentalis 60. 5.00 .57 1.25 .91
Crataegus succulenta 40. 5.00 .38 1.25 .81
Carpinus caroliniana 20. 5.00 .19 1.25 .72

Total 10560. 100.00 100.00 100.00

Table 46D. Groundlayer for Oak Creek Power Plant sampled 8/5/75.

Densirv Relative Relative Importance
Species Per ha. Frequency Dens iry Frequency Value

Acer saccharum 155250. 95.00 54.52 19.00 36.76
Circaea quadt isulcata 38250. 20.00 13.43 4.00 8.72
Fraxinus americana 16250. 42.50 5.71 8.50 7.10
Fagus grandijolia 10000. 32.50 3.51 6.50 5.01
Prunus virginiana 7000. 35.00 2.46 7.00 4.73
Tilia americana 5000. 35.00 1.76 7.00 4.38
Vztis sp. 7500. 27.50 2.63 5.50 4.07
A Ilium tricoccum 5750. 2000 2.02 4.00 3.01
Geranium maculatum 5500 17.50 1.93 3.50 2.72
Sanguinaria canadensis 3000. 15.00 1.05 3.00 2.03
Arisaema triphyllum 2000. 15.00 70 3.00 1.85
Osmorhiza claytoni 2000. 12.50 .70 2.50 1.60
Prunus serotina 1500. 12.50 .53 2.50 1.51
Pilea pumila 5750. 5.00 2.02 1.00 1.51
Carya cordiform is 1250. 12.50 .44 2.50 1.47
Podophyllum peltatum 22-50. 7.50 .79 1.50 1.15
Aster sp, 2000. 7.50 .70 1.50 1.10
Solidago [lex icaulis 1500. 7.50 .53 1.50 1.01
Geum canadense 1250. 7.50 .44 1.50 .97
Thalictrum dioicum 750. 7.50 .26 1.50 .88
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Tablr' 46 D continued

Density Relative Relative Importance

Species Per ha. Frequency Density Frequency Value

Ulmus rubra 750. 7.50 '.26 1.50 .88

Xanthium strumarium 750. 5.00 .26 1.00 .63

Eupatorium rugosum 2000. 2.50 .70 .50 .60

Caulophyllum thalictroides 500. 5.00 .18 1.00 .59

Viola cucullata 500. 5.00 .18 1.00 .59

Ribes cynosbati 750. 2.50 .26 .50 .38

Solanum dulcamara 750. 2.50 .26 .50 .38

Carex blanda 500. 2.50 .18 .50 .34

Crataegus succulenia 500. 2.50 .18 .50 .34

Crvptotaenia canadensis 500. 2.50 .18 .50 .34

Gramineae 500. 2.50 .18 .50 .34

Hydrophyllum virginianum 500. 2.50 .18 .50 .34

M aianlhemum canadense 500. 2.50 .18 .50 .34

Ostrya virginiana 250. 2.50 .09 .50 .29

Parthenocissus quinquejolia 250. 2.50 .09 .50 .29

Phryma leptostachva 250. 2.50 .09 .50 .29

Sanicula gregaria 250. 2.50 .09 .50 .29

Smilacina racemosa 250. 2.50 .09 .50 .29

Solidago caesia 250. 2.50 09 .50 .29

Taraxacum ojjicinale 250. 2.50 .09 .50 29

Rosa sp. 250. 2.50 .09 .50 .29

Total 284750. 100.00 100.00 100.00
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