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Absiract.

A Quercus ellipsoidalis community in central Minnesota has been prescribed burned

annually since 1965 1n an attempt 10 restore the area 10 its presettlement oak savanna structure and
composition. By 1979 density and basal area of the overstory were significantly lower in the burned
area than in an adjacent unburned area but were still higher than estimated savanna values because
of the persistence of stems =25 cm diameter at breast height (dbh). A 1all-shrub/small-tree layer was
totally lacking in the burned area but averaged 19% cover in the unburned area. Understory richness

was significantly higher in the burned area than in

the unburned area. Most of the species that showed

a significant difference between the two areas peaked in the burned area: this was especially true for
grasses and forbs. These results indicate that annual prescribed burning is gradually restoring the
area to savanna but that the restoration is not yet complete. Complete restoration may not be possible
with annual burning because such burning seems 1o have litile effect on large-tree (=25 c¢cm dbh)

mortality.
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INTRODUCTION

In the past few decades research has shown that fire
was a natural component of many plant communities
(Heinselman 1978). However, effective fire suppres-
sion since the early 1900s has altered the structure and
composition of many of these communities, particu-
larly those communities which were originally sub-
jected to frequent fires (Sando 1978). Because of the
changes caused by fire suppression, reintroduction of
natural burning into a system involves two steps: (I}
restoration of the plant community 1o its presuppres-
sion structure and composition and (2) maintenance of
that community structure and composition once it is
attained.

Controlled burning was first introduced to a portion
of the Cedar Creek Natural History Area (CCNHA)
in east-central Minnesota in 1964. The purpose of the
prescribed burning was to return the area 1o its pre-
settlement oak savanna structure and composition. It
is generally agreed that fire played an important role
in the maintenance of oak savanna communities that
occurred along the forest-prairie transition zone in
Minnesota (Drew 1973) and Wisconsin (Curtis 1939)
prior to European settlement. Fire probably occurred
frequently in these communities. After 10 yr of fire
exclusion the savanna openings were often filled with
small trees and shrubs. and after 30 yr they had be-
come dense oak forests (Curtis 1959). The purpose of
this research was 1o determine \vegetation differences
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between an area prescribed burned annually for 13 yr
and an adjacent unburned area.

STUDY AREA

The Cedar Creek Natural History Area is located
=3] km north of St. Paul, in east-central Minnesota.
The 2300-ha reserve has a typical temperate, conti-
nental climate. Mean monthly temperature peaks in
July (22°C) and reaches a low in January (—11.5%;
mean monthly precipitation follows a similar pattern,
peaking in June (11.4 cm) and reaching a low in Jan-
uary (2.2 cm) (Grigal et al. 1974).

The Cedar Creek area is part of the Anoka Sand
Plain. The uniform texture of the outwash sand which
dominates the uplands of CCNHA (Grigal et al. 1974)
was probably the result of sorting by melt-water
streams as they flowed over the ice surface (Cooper
1935, Cushing 1963).

Both the burned and unburned study areas are on a
sandy Entisol soil (Zimmerman series) characterized
by low fenility and high permeability (Grigal et al.
1974). Analysis of a representative Zimmerman pedon
showed a maximum cation exchange capacity of 5.6
(range from 1.3 to 5.6 among different horizons sam-
pled) and a maximum field capacity of 14.3%% (range
from 6.8 10 14.3% among different depths sampled)
(Grigal et al. 1974).

Presettlement land survey notes (1834) for the Cedar
Creek Nartural History Area revealed that the upland
primarily supported scatiered. scrubby northern pin
oak (Quercus ellipsoidulis: nomenclature follows
Gleason and Cronquist [1963]) and bur oak (Q. macro-
carpu): prairies were noted in the areu but were of lim-
1ted extent (Pierce 1954). The tree species at CCNHA
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