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ABSTRACT: Oak savanna covered some 11,000,000 to 13,000,000 hectareg
the Midwest at the time of settlement, extending over portions of Minnesota, I,
Missouri, Illinois, Wisconsin, Michigan, Indiana, and Ohio. Definitions for the
community vary between the states, due in part to different concepts of the
presettlement appearance and structure of the community, a general lack o
phytosociological data about oak savanna, and difficulty in interpreting historicy)
data. Community-definitions, a map of the real or potential extent of presettlemen
oak savanna, and location and description of high-quality savanna remnants g
presented for each state. In 1985, 113 sites totaling more than 2,607 hectares o
relatively high-quality oak savanna were located in the Midwest, approximately (,;
percent of the presettlement extent of the community.

INTRODUCTION

The term savanna embraces a variety of
related plant communities with world-
wide distribution, occurring across the
temperate and tropical regions, usually
in association with grasslands (Eyre
1963, James and Kline 1949, Van Riper
1962). ‘This community is generally
defined as consisting of open-grown
trees, growing as scattered individuals or
in small groves, with an herbaceous,
primarily grassy understory (Bray 1955).
Bray emphasized that the community is
neither a degraded forest nor an ecotone
between taiga and tundra, as the two
conditions necessary to meet the general
definition for savanna (open-grown trees
and grassy understory) do not occur in
these situations.

Oak savanna is widespread in North
America. A number of végetation maps
indicate the range of oak savanna
throughout the United States (Bailey
1976, Carpenter 1940, Kuchler 1975,
Lindsay 1953, Shreve 1917, Transeau
1935). Great variation in the extent of
oak savanna occurs between the maps
for similar areas.

In general, oak savanna is distributed
along the west coast and through the
central portion of the United States
(Figure 1). In both regions, savanna is
essentially (not always) a transitional
community located between areas of
forest and grassland. In California and
Oregon this is frequently a vertical
transition, with savanna occurring from
sea level to 900 meters, between valley

grassland and mountain forests (Griffiy
1977, Kagan 1983, Kuchler 1977,
Thilenius 1968). In the central part of
the country the transition zone occuy
between western prairie and eastem
deciduous forest (Anderson 1983,
Carpenter 1940, Daubenmire 1973,
Dyksterhuis 1957, Kuchler 1975,
Vankat 1979).

Midwest savanna is considered here to
occur in the northern half of the central
United States, a region encompassing
Minnesota, Towa, Missouri, Wisconsin,
Illinois, Michigan, Indiana, and Ohio,
This paper reviews presettlement (prioc
to 1840) distribution of oak savanna in
the Midwest and occurrences of high
quality or pristine remnants as of 1985.
This paper presents published and
unpublished information provided by
individuals, agencies, and organizations
within each state. As a result, there is
noticeable variation between the stales
in terms of definitions, classifications,
and quality ranking systems.

PROBLEMS IN DEFINING
SAVANNAS

Many definitions of Midwest oak ¥
vanna have been proposed, based o
varying concepts of the community’s
presettlement  distribution and co™
position. In the eastern prairie-fores!
transition zone, the presence of praifi©
forest, or savanna communities W&
determined by local environmens
factors, including fire, climate, 10P%
graphy, and soil (Anderson 1983)
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Kuchier {1875)
Thitenius {1968)

Frankin & Dyrness:1973)

FIGURE 1. Presetilement Oak Savanna Regions of the United States.

Other factors may have included a
relationship between savanna and
"coarse” soil types (Whitford 1970),
frequent droughts (Drew 1973), and pos-
sibly browsing or grazing by large
herbivores. Letters and journals of early
settlers and explorers differendated be-
tween prairie, barrens, and oak openings
on the basis of physical appearance, the
response of the communities to fire, and
their geographical locations (Williams
1981).

No single definition of Midwest oak
savanna is universally accepted, and a
muldwde of terms have been applied
including oak savanna, oak opening,

oak barrens, scrub praire, brush prairie,
and brush savanna. In some states,
most or all of these terms are used to
indicate different aspects of a variable
community, In other states, each is
considered to be a separate community,
or to be part of a forest or prairie
community.

Factors that contribute to the lack of a
unifying savanna concept include:1) the
variable physicgnomy of the savanna
community; 2) the transitonal namre
of oak savanna; 3) the difficulty in
interpreting historical informaton; and
4) the general lack of phytosociclegical
informadon concemning oak savanna.

Savanna Physiognomy
Variable Appearance

There appear to be two basic concepts of
savarmma appearance: Open savarmma and
scrub savanna. Open savanna is a park-
like community with widely spaced
trees, an herbaceous ground layer, and
virtually no shrub layer (Curtis 1959,
Dyksterhuis 1957, Stout 1944). Scrub
savanna is composed of moderate to
dense thickets of oak sprouts within a
prairie matrix, with a few fairly dwarfed
open-grown trees (Bray 1935, Grimm
1981, 1934). The appearance of scrub
savanna varies through both dme and
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space, particularly as influenced by fire
(Anderson 1983, Bray 1955, Curtis
1959, Grimm 1981, 1984). The same
site, over a period of years, may
resemble a brush prairie (grasses hiding
the oak sprouts), a brush savanna
(woody sprouts taller than the prairie
grasses and forbs), or open savanna (a
few large trees and the majority of
sprouts shorter than the associated
prairie vegetation).

Origins

Bray (1955), in a phytosociological
study of Wisconsin savannas, attributed
the difference between open and scrub
savanna to their origins. He hypothe-
sized that open savannas, usually
dominated by bur oak (Quercus
macrocarpa), evolved on sites where the
original deciduous forests contained few
or no sprout-forming oak species.
These mesic forests were located
primarily on rolling and well-drained
flatlands. Following fire degradation of
these forests during the second
Xerothermic period, circa 400 o 1000
AD., prairie invaded from adjacent areas
and, simultaneously or subsequently,
bur oak invaded the prairie. The grub-
forming ability of bur oak permitted the
production of numerous sprouts, which
occasionally developed into mature fire-
resistant:trees, The findings of Cottam
(1949), Daubenmire (1978), and
Gleason (1923) lend support to this
hypothesis, A similar appearing
savanna evolved when bur oak invaded
sites that were historically dry prairie
rather than forest. This process is
currently being observed in Iowa along
the Missouri River bluffs (Schennum
1584, pers. comm.).

Scrub savanna also evolved during the
seccné Xerothermic period, but on sites
with 22k species capable of resprouting,
particilarly  Quercus  velwina, Q.
ellips:idalis, and Q. alba. These forests
develuped primarily on hillsides and in
areas of abrupt topography, where soil
and light conditions hindered devel-
opment of more mesic forests. The
numerdus grubs and stump sprouts from
the fire-killed oaks formed a permanent

brushland within the prairie matrix,
with occasional trees attaining adult
size.

In contrast to Bray's time frame for
establishment of savanna in Wisconsin,
around 400 to 1,000 A.D., Grimm
(1981, 1983) presented evidence that in
Minnesota oak savanna had existed as a
community type since approximately
3000 to 400 B.C.

Support for Bray's theory concerning the
occurrence of open and scrub savannas
on different topographies can be found
on many large-scale presettlement vege-
tation maps. Open savannas (generally
dominated by bur oak) are usually
depicted on the flatter, frequently mesic
areas, and scrub savannas (usually
characterized by white oak, black oak
and Hill's oak) are generally located on
the dry to dry-mesic areas of steeper to-
pography, particularly hillsides, dunes,
and ridges (Auclair 1976, Bebb 1860,
Bray 1955, Curtis 1959, Ewing 1924,
Liegel 1982, Nee 1969, Pepoon 1911,
Sears 1926, Stout 1944, Tans 1976).

Influence of Fire

Fire significantly influenced the devel-
opment and appearance of both open and
scrub savannas, but did not eliminate
the oaks (Curtds 1959, Grimm 1984,
Irving 1981), Depending on fire in-
tensity and frequency, scrub savanna
presented the appearance of praire,
brush prairie, brush savanna, or open
savanna. Curtis (1959) described brush
prairie remnants in southern Wisconsin,
which were bumed annually for more
than 100 years with no observed
reduction in the number of oak grubs
present. Henderson (1982) documented
that fire frequency influenced the
appearance and structure of a Quercus
veluing savanna in Indiana; frequent
fires were usually of low intensity,
rarely killed the overstory trees, and
maintained an open understory, while
infrequent fires were of high intensity,
killed the large trees, and stimulated
dense sprouting, thus promoting the
appearance of a thicket rather than an

open savanna. Grimm (1981) pointed
out that the number of oak sprouts from
oak grubs generally increased with more
frequent burning, creating denser thick-
ets.

Numerous historical references have
been made to the rapid conversion of
savanna to oak forest following cessa-
tion of prairie fires. Twenty to forty
years after settlement, both open and
scrub savanna appeared as closed oak
forests, a fact attributed to the presence
of numerous grubs and sprouts in the
originally open-appearing savannas
(Bourne 1820 (cited in Grimm 1981),
Cottam 1949, Curtis 1959, Grimm
1981, Muir 1913, Schroeder 1981,
Stout 1944, Trewartha 1940),

Transitional Community

Savanna is a transitional community
between oak forest and prairie, usually
arbitrarily separated from these com-
munities by canopy cover and species
composition.

Canopy Cover

Tree density is the major variable used
to distinguish savanna from prairie and
forest communities. In Wisconsin, sa-
vanna is considered to occur where there
is more than one tree per acre (2.5 trees
per hectare) and less than 50 percent
canopy (Curtis 1959), while in
Missouri canopy cover of 10 percent to
50 percent is accepted (Nelson 1985).
In other states canopies of 10 to 80
percent are accepted as representing
savannas (Wendt 1983, White and
Madany 1978), while in Ohio a
stand with nearly 100 percent cover
may be considered savanna (Anderson
1982). Above these cut-off points a
stand is considered to be forest; below
them the stand is regarded as prairie.
However, other plant communities are
included within this broad range, and
canopy cover alone is insufficient to
separate savanna from prairie or forest.

8 Natural Areas Journal
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Species Composition

The understory vegetation of savanna is
® mixture of both prairie and forest
pecies, with prairie forbs and grasses
nore abundant in areas of high light,
Find forest forbs and woody species in
sreas of low light (Bray 1958, 1960).
Wisconsin, oak savanna has a
similarity index of 0.50 to 0.58 with
prairie, and 0.53 with dry oak forest
(Curtis 1959). In general, the savanna
understory contains less grass and more
orbs and shrubs than a prairie, but more
grass and fewer forbs, vines, and shrubs
fthan an oak forest (Bray 1960, Curtis
£1059). No species is* known to be
endemic to oak savannas, and relatively
ffew species are modal. In Wisconsin,
¥only six species are considered modal in
foak savanna: Heliopsis helianthoides,
R Besseya bullii, Orobanche uniflora,
R Phlox glabberima, Ranunculus fascicu-
Bloris, and Zygadenus elegans (Curtis
§1959). An additional four ~species,
R Symphoricarpus  occidentalis, Con-
Bvolvulus americanus, Ceanothus amer-
icanus and Tephrosia virginiana are
W 'almost limited in amplitude to sa-
fvanna” (Bray 1960). Packard (in press)
h:suggests that oak savanna has a distinct
f:herbaceous community characterized by
W species adapted to frequent large-scale
E disturbances, including species not gen-
)erally considered to be part of a stable
J: prairie or forest community.

E As a result, while prairie and forest can

~ be separated from savanna, no definition

E that clearly separates savanna from

prairie and forest has been developed.

¥ Community definitions accepted by the

:.eight Midwest states are presented later
in this paper.

' Historical Information

B A third factor contributing to the

E C(‘)nfusion about savanna is the lack of
b historical records. No detailed accounts
- nor scientific studies of oak savanna
F prior to or near the time of settlement
 are known. The majority of historical
E information occurs.  in two
-forms—casual accounts of travelers and
Settlers, and reports made by the General
Land Office (GLO) surveyors.

" - -

Traveler accounts of the oak savanna
region described the park-like setting of
open savannas (Chapman 1984, Curtis
1959, Stout 1944, Williams 1981).
Curtis and Stout implied that this open
character was representative of the
presettlement landscape. However, as
Grimm (1981) pointed out, these
descriptions did not necessarily represent
the vegetation of the region accurately,
due to biases of the authors: 1) they
may have selectively described only
those regions considered "pretty" or
"unusual," and omitted mention of less
noticeable landscapes, thus leading to a
misrepresentation of the extent and
character of oak savanna; 2) travel
routes may have been selectively located
in open savannas for ease of travel, and
the writers assumed that the landscape
along the travel route was representative
of the region as a whole; 3) travelers
may not have differentiated between
similar appearing vegetation types, for
example, scrub savanna, in which the
grasses hid the oak sprouts, may have
been described as prairie.

Land survey records have been
considered relatively accurate sources of
information about presettlement vege-
tation, in part because the surveyors
were required to travel straight lines
without avoiding less-negotiable por-
tions of a region (Grimm 1981). Dif-
ficulties in interpreting land survey
records (Bourdo 1956, Cottam 1949,
Grimm 1981, 1984, Noss 1985) include
three sources of error of particular
significance in relation to oak savanna:
1) due to a lack of a standardized
terminology, different surveyors used
different terms for the same community
and, conversely, used the same term to
describe different vegetation types,
including oak opening, oak barrens, oak
scrub, brush prairie, scattered timber,
open woodland, and praide with
scattered trees. 2) preferential selection
of particular species and sizes of witness
trees for longevity produced some bias
in witness tree selection. Thus, witness
trees did not necessarily represent the
largest or nearest trees to the survey

point, and may not have been
representative of the actual tree
composition of the landscape. 3) no
standardized format existed for recording
tree species. For example, "b. oak"
may have referred to black oak (Q.
velutina) or to bur oak (Q. macrocarpa),
and "yellow oak" may have signified
white oak (Q. alba), black oak (Q..
velutina), Hill's oak (Q. ellipsoidalis) or
other species. a

A further problem in interpreting
historical records occurs when the
interpreter is biased. For example, if
savanna is considered to be a prairie
with widely spaced trees, then only
descriptions matching this definition are
recorded as savanna; descriptions of
scrub savanna would be considered to
refer to a different community (Curtis
1959). Additionally, when savanna is
not recognized as a community type, it
is not included on maps drawn from
historical sources. ' This is noticeable in
presettlement  vegetation maps of
Illinois (Anderson” 1970) and Missouri
(Kucera 1961), which recorded only the
presence of prame and forest.

In all cases, historical references are
records only of what was observed at a
certain place and time. Depending on
local conditions, including fire regime,
climatic factors, and settlement patterns,
widely divergent descriptions of the
same area could be (and sometimes
were) recorded within a few years.

Phytosociological Data

Little scientific information exists about
oak savanna. Bray (1955, 1958, 1960)
conducted an extensive phytosocio-
logical study of Wisconsin savanna,
using data gathered during the 1950s.
Twenty years later Madany (1977, 1981)
inventoried and classified savannas in
Illinois. Few high-quality stands remain
to provide baseline data. Recent studies
tend to document the condition of
disturbed or altered savanna remnants,
particularly as influenced by various
management practices.
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Three hundred year old post oaks on chert savanna, Turkey Pen Hollow, Missouri.
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General Definition

I

encies, organizations, and researchers
m each state have adopted different
criteria for oak savanna, resulting in a
variety of dafinidons.

In general, the various definitions are in
agreement that oak savanna is a com-
munity dominated by oaks having
between 10 and 80 percent canopy, with
or without a shrub layer, with an
herbaceous,  predominantly  grassy
ground layer composed of species
associated with both prairie and forest
communities, and with the appearance
of open and/or scrub savanna. Savanna
is generally considered to be a fire-
dependent community (Curts 1959,
Iffrig and Nelson 1983) and in the
absence of fire (Grimm 1981, Curtis

1959), extreme droughty conditions
(Bray 1955, Drew 1973) or other
unusual  combination of  factors

(Whitford and Whitford 1971) rapidly
converts to a forest or related
community.

DEMISE AND 1985 EXTENT
OF OAK SAVANNA

Although widespread at the time of
setlement, oak savanna  virtally
disappeared within twenty to forty years,
a result of fire cessadon and settler land-
use panems (Anderson 1982, Anderson
1983, Bacone and Campbell 1980,
Cottam 1949, Curtds 1959, DeForest
1922, Gleason 1923, Schroeder 1978,
Smith 1975).

Auclair (1976) documented the impact
of settlement on oak savanna in south-
central Wisconsin.  In 1833, oak
savanna cccupied 74 percent of the two-
county study area but by 1934 had
essentially disappeared. Forty-two per-
cent of the savannas (primarily Quercus
velurina savannas, associated with sandy
soil) were converted to cleared cropland;
36 percent {predominantly Quercus
macrocarpa savannas) were converted 10
Permanent of lemporary pasture, and the
remaining 23 percent (primarily Quercus

alba savannas, associated with driftless
forest soil) developed into oak-hickory
forests.

Fire was eliminated by plowing and
grazing of savannas and prairies, and by
construction of roads and railroads, all of
which produced functional firebreaks.
Johnson (1983, pers. comm.) deter-
mined by tree ring count that black oaks
(Quercus velutina) in a northern Illinois
black oak-white oak sand savanna began
to grow two to three years
construction of roads in the area.

Today very few high-quality savannas
remain in the Midwest. At the time of
settlement, oak savanna probably
covered some 11,000,000 to 13,000,000
hectares. In 1985, 113 sites totaling
2,607 hectares of relatively high-quality
oak savanna remained, approximately
0.02 percent of the original extent. All
but 40 hectares were on sandy, rocky, or
similarly droughty substrates. Informa-
tion provided by each of the eight states
indicated that no intact, high-quality
deep soil mesic savanna had been located
as of 1985.

The survival of the dry and dry-mesic
savannas is presumably related to their
droughty soils. Some savannas, in
particular those located on thin soil or
rocky substrates, have been able to
survive moderate grazing, exclusion of
fire, and competition with alien and
woody species. In some savannas light
grazing has apparently helped to
preserve the savanna by inhibiting
woody invasion without eliminating the
ground layer. Other stands, particularly
large sand savannas, -survive because
they have been bumed relatively
frequently by sparks from adjacent
railroads. accidental fires, and prescribed
fires. Thin and’or sterile soils limited
agricultural use primarily to grazing.

STATE DEFINITIONS AND
MAPS OF OAK SAVANNA

For each of the eight Midwest states, a
map indicating the location of savanna

after -

remnants is superimposed over the
known or theorized extent of preset-
tlement oak savanna, accompanied by
accepted definitions for oak savanna, and
a listing of savanna remnants indicating
savanna type, quality rank, size, and
ownership.

State maps of the presettlement range of
oak savanna were developed primarily’
from published material. The majonty
of map makers located savanna ‘by
relaiing soil type, existing vegetation,

and historical information (primarily .

GLO notes.) The maps range from
relatively accurate -,
Wisconsin, the nonhem counties of -
Indiana,

presumably inaccurate (Towa). R

Community definitions within each’
state were drawn from both published
and unpublished material, and reflect the
definitions accepted by various agencies’
and organizations wiLh'in,each state. ™ Y

Information about extam hwh-quahty

(Minnesota, ,;7.

,.._

Ohio, and Mlchloan) to" & o

Y

remnant savannas was -derived almost‘.

entirely from unpublished data pronded
by state agencies and natural heritage *
programs.  Quality ranking systems
vary from state to-,state, and are
frequently subjective (Chapman 1984,
pers. comm.). In Ilinois,
given to a savanna is heavily weighted
towards the ground layer irregardiess of
overstory appearances (Madany 1977).

In Indiana the herbaceous layer “is |

similarly important in_classifying the

2
3

',r
I

the grade | °

Al

™

quality of the community; classification . ¢
of a stand as a savannd is based on tree s .,

composition, and Lhe ;quality rank 15
based on the herbaceou’ layer and \a.oody
structure (Homoya 1984, pers. comm.). -

No correlation of quality rank can be *

made berween thestates, as a site
designated in one state as grade A or
NA 1 or high-quality rmght be given an
eniirely different rank.in another state,
based on the criteria employed.
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TABLE 1. Savannas in Minnesota*

# Type Quality Size (ha) Owner
1 Black oak-white oak sand savarma B 14 DNR
2 Black oak-white oak sand savarma B 81 DNR

3 Bur oak-northern pin oak sand savanna A 35 DNR
4 Bur oak-northern pin oak sand savanna B — Univ. Minn.
5 Bur oak-northern pin oak sand savanna B 121 Private
6 Bur oak-northern pin oak sand savanna B 20 Private
7 Bur oak-northern pin oak sand savanna B 16 Private
8 Bur oak-northemn pin oak sand savanna A 169 DNR
9 Bur oak-northemn pin oak sand savanna B 40 INC

i * See Figure 2

Minnesota

Marschner's detailed map "The Original
Vegetation of Minnesota™ (1974;
"Brushland” region, indicated in Figure
2) is the most widely accepted source of
information about the presettlement
range of oak savanna in the state,
Using GLO surveys, Marschner separ-
ately located "oak openings and barrens”
and "brush prairie,” and included both in
the general category of “brushland.”
Marschner defined brush prairie as "grass
and brush with aspen, balm of gilead,
and little oak and hazel in the north but
mainly oak and hazel in the south.”
Heinselmann (on the reverse of the 1974
edition of Marschner's map) interpreted
this to be a "fire-maintained mosaic of

low shrub thickets, patches of small
* trees, and bits of prairie, Jocated between
the true prairies and the forest region,”
Marschner defined "oak openings and
barrens” as "scattered trees and groves of
oaks (mostly bur oaks) of scrubby form
with  some .brush, thickets, and
occasionally with pine.” Heinselmann
considered that this community "usually
occurred as a buffer between prairie and
Big Woods," often in association with
sandy, droughty soils, and was closely
analogous to the oak openings and oak
barrens of Wisconsin: "It consisted of
oak groves or single treas (mostly bur
vak-Quercus macrocarpa) in a matrix of
xeric tall-grass prairie.”

Using Marschner's map, Kratz and Jen-
sen (1983) divided the state of Min-
nesota into eighteen natural divisions.
Oak savanna occurred primarily in five
of these regions and may have covered
1,829,750 hectares at the time of
settlement (Anon. table, in Wendt
1983). The 719,000 hectare Missis-
sippi River Sand Plains section had
more than 75 percent cover of oak
barrens and openings. QOak openings
and barrens accounted for 25 to 75
percent of the 1,659,000 hectare South-
ern Oak Barrens section in southeastern
Minnesota. The adjacent 274,000 hec-
tare Blufflands section, the 1,113,000
hectare Leaf Hills section in western
Minnesota, and the 457,000 hectare
Blue Hills section in the central part of
the state each had less than 25 percent
cover of oak openings. The Minnesota
Natural Heritage Program estimates that
approximately 10 percent of the state, or
some 2,200,000 hectares, was covered
by oak savanna at the time of settlement
(Wendt 1983, pers. comm.). A higher
figure of 2.4 million hectares is derived
from Kuchler's (1975) map, which in-
cluded 202,350 hectares of aspen
parkland and an unknown extent of pine
barrens, as well as oak savanna.

The Minnesota Natural Heritage
Program within the Minnesota Depart-
ment of Natural Resources considers
savanna to be any grassland community
with trees occurring singly or in small

groves, with canopy cover of 10 to 80
percent and recognizes the occurrence of
three types of oak savanna in
presettlement Minnesota (Wendt 1983).
The bur oak-northern pin oak (Quercus
macrocarpa-Quercusellipsoidalis)savan-
na was most extensive and occurred on
sandy soils in the central Mississippi
River Sand Plains. Black oak-white oak
savanna (Q. velurina-Q. alba) extended
along the outwash terraces of the Mis-
sissippi River below Lake Pepin, in the
Blufflands Region. Black soil savanna
(characterized by Q. macrocarpa and
other species) was confined to silt soils
of the till plains of southern Minnesota.
The community descriptions are in
general agreement with, and in part
based upon, Grimm's (1981) description
of the presettlement savanna character:
"the prevailing physiognomy of the oak
woodland was...scrub—a dense thicket
of scrub oak and brush resembling
chapparal. In many places paiches or
clumps of oak-scrub occurred in a
parkland or groveland mosaic with
grassland, but wue savanna—widely
scattered trees with an understory of
grassjand—was not widespread.”

In January 1985 nine sites totaling moare
than 500 hectares of Grade A or B sand
savanna had been Jocated in Minnesota
(Table 1, Figure 2), No example of an
intact black soil savanna is known o
occur in the state.

12 Natural Areas Journal
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Wisconsin

There are two statewide presettlement
vegetation maps for Wisconsin, both
 pased on GLO records. Curtis's map
The Original Vegetation of Wisconsin"
F (1959; Figure 3) is the most widely
E referencedsourceofinformationconcern-
ing the presettlement location of
savanna. To facilitate reduction of his
. map to a small scale, Curtis omitted
 areas of a community that covered less
' than a township (9324 hectares).

: Curtis indicated that open savanna was
" the characteristic landscape of much of
° southern  Wisconsin, as did Stout

e e g

7

(RS

(1944). Both are frequently cited sources
that have strongly influenced the con-
cept of how presettlement savanna
appeared. Curtis differentiated 2,200,000
hectares of oak opening (chiefly Quercus
macrocarpa, Q. alba, Q. velutina, and Q.
bicolor) from 728,000 hectares of oak

barrens (primarily Q. ellipsoidalis and.

Q. velutina) and stated that "all of these
savannas are related to brush prairie
rather than true prairie." Brush prairie,
"in which grasses hid the oaks" was
equivalent to Bray's (1955) scrub
savanna and Grimm's (1981) oak-scrub,
but was classified as prairie "which was
devoid of all true tree species” for the
purposes of Curtis's map. Brush prairie,

with Q. macrocarpa, Q. velutina, and Q.
ellipsoidalis dominant, occurred on
hillsides, glacial moraines, and other .
areas of uneven ground.

Both the Wisconsin State Scientific
Areas Council and the Wisconsin
Chapter of The Nature Conservancy use
Curtis's definition of oak opening as the
basis for their determinations of current
examples of oak savanna, specifically:
stands of open-grown oaks with den-
sities ranging from one tree per acre up
to a maximum of 50 percent canopy
cover, with a predominantly herbaceous
ground layer of native forbs and grasses.

i
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TABLE 2: Oak Openings and Oak Barrens in Wisconsin*

" Size

#  Name (ha.) Quality Owner

Oak Openings

1 Avoca Prairie 20.0 NA1 DNR

2 Blue Spring Oak Opening 3.0 NA'1 DNR

3 Henderson Creek Savanna 1.6 NA1 Private

4  Mounts Oak Opening 8.0 NA1 Private

5  Genesee Oak Opening 8.0 NA1 DNR **

6  Eagle Oak Opening 16.0 NA 1 DNR **

7 Loddes Mill Bluff 0.8 NA 1 Univ. of Wis.**

8  Caryville Savanna --- NA 1 Dunn County

9 Walker Bluff — NA 2 Private
10 Rynearson Flowage 20.0 NA2 FWS
11 Silver Lake Savanna 1.6 NA2 Private
12 Swenson Wet Prairie 12.0 NA2 DNR**
13 Waterloo Oak Opening 6.0 NA3 Private
14 Jefferson Railroad Prairie 2.0 NA3 Private
15 Lime Prairie - NA3 Private
16  Janesville Nature Preserve 16.0 NA3 Private
17 Pickeral Lake Fen 1.6 - Private

Oak Barrens

18 Blue River Sand Barrens 6.9 NA1 DNR**
19 Red-Pine Rock Woods 30.0 NA2 Private
20  Lib Cross Island 12.0 NA2 Private
21 Round Bluff 10.0 NA?2 Private
22 Hager Mountain - NA 2 For. Serv.
23 Lone Rock Jack Pines — NA 2 Sauk County
24 Armchair Lake 10.5 NA3 Private
25  Richfield Oaks 275.0 NA3 Private
26  Mazomanie Oak Barrens NAS3 DNR
27 Bunts Cactus Area NA3 Private
28  Diamond Bluff Oak Barrens 4.0 NA3 Township
29  Coloma Oak Opening 6.5 NA3 Private

NA 1 State Significance/Pristine Condition
NA 2 County Significance/Good Condition

NA 3 Local Significance/often "barely functional”

* See Figure 3
** State Scientific Area

Curtis recognized four types of oak

by Q. bicolor) was located on wet-mesic

savanna in Wisconsin. Bur oak opening,
dominated by Q. macrocarpa, was the
most extensive and occurred primarily
on level ground, White oak-black oak
savanna (dominated by Q. alba and/or Q.
velutina) occurred on more hilly sites.
Swamp white oak savanna (dominated

and wet sites, and oak barrens or scrub
oak savanna (dominated by Q. ellip-
soidalis and occasionally by Q. velutina)
was confined primarily to the sandy
soils of central and mnorthwestern
Wisconsin,

bt e s -
it s A -

Finley's (1976) larger and more detailed}
presettlement vegetation map separately l
located oak openings, scrub oak and jack§!
pine barrens, and upland brush. Fin.ley :
used a definition of oak savanna similaf §
to Curtis's—"trees growing as 11|
dividuals or in loose clumps within the 3
open grasslands"—but mapped O
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