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ABSTRACT: Allison Savanna (bur oak—northern pin oak barrens) in eastcentral Minne-
sota has been managed since 1962 using prescribed burns conducted at different intervals
in eight units. To evaluate fire management success, preburn tree canopy cover was
digitized from aerial photos in 1938 and 1960 (prior to burning) and again in 1987
(following 25 years of burns). The fire return interval ranged from 1.6 to 5.0 years. Change
in tree canopy cover was compared between 1938 and 1960, and between 1960 and 1987,
to determine the relationship between fire interval and canopy cover. In all units, canopy
increased between 1938 and 1960, prior to prescribed burning. In 1987, after 25 years of
periodic burning, change in canopy cover showed a significant negative relationship with
the number of burns. Percent area of wetland in each burn unit did not have a significant
effect on changes in canopy cover. Three vegetation plots established in 1990 in unburned,
low-, and high-burn frequency units showed that, with increased burns, fires limited oak
recruitment. Mature bur oaks (Quercus macrocarpa) were more abundant than northern
pin oak (Q. ellipsoidalis) in the high-burn unit. Age of bur oak stems ranged from 20 to
200+ years, whereas northern pin oak was usually < 30 years. Results of these small-scale
burns should be interpreted cautiously at larger spatial and temporal scales because of the
longevity of oaks and the interactions of fire with climatic conditions and topographic
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features.

INTRODUCTION

Oak savannas (including both mesic oak
openings and dry oak barrens) in the Mid-
west are now quite rare, totaling about
2600 ha in 1986 — approximately 0.02%
of their estimated presettlement extent
(Nuzzo 1986). Savannas were cleared for
cropland, converted to pasture, or changed
through succession into closed-canopy oak
stands following fire protection (Auclair
1976). Extant, high-quality remnants are
generally small, approximately 2—20 ha
(Nuzzo 1986). Management of these rem-
nants is affected by their small size, as
there is little area in which to test prescrip-
tions, and in almost all cases detailed de-
scriptions of plant community structure
and dynamics are lacking. Fire is often an
important part of many management plans

(White 1986) .

Managers have often relied on historical
information, such as Native American ac-
counts and early land survey notes, the
paleoecological record, and contemporary
research to define the need for some type
of burn program. However, little long-term
data exist with which to evaluate the effec-
tiveness of fire management efforts. A broad
number of biological and other criteria are
needed to evaluate fire management (Chap-
man et al. 1995). Our research focused on
the woody component and, specifically, the

relationship between fire frequency and
changes in tree canopy cover.

The objective of this research was to exam-
ine the effects of fire management in an
oak barrens over a 25-year period. We ex-
amined pre- and early settlement commu-
nity structure; then, using aerial photos, we
determined rates of change in tree canopy
cover (1) from 1938 to 1962 without fire
management, and (2) from 1962 to 1987
under both fire and no fire management.

STUDY AREA

Allison Savanna, a bur oak-northern pin
oak (Quercus macrocarpa Michx.— Q. el-
lipsoidalis E.J. Hill) oak barrens (or sand
savanna), is located in the eastern part of
the prairie-forest transition in eastcentral
Minnesota, USA (45°25N, 93°10W) (all
nomenclature is based on Gleason and
Cronquist 1991). The 20-ha barrens area
includes scattered wetland depressions
containing marshes and sedge meadows.
The climate is continental, with hot, hu-
mid summers and very cold winters, and
average annual precipitation is 66 cm
(Tester and Greenland 1987). The site is
on the Anoka Sand Plain on sandy out-
wash, blowout, and low dune topography,
with fine to medium sands (Cooper 1935,
Grigal et al. 1974). The ground-water ta-
ble is fairly flat (M. Basiletti, graduate
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