Some Effects of Prescribed Fire
at Cedar Creek Natural History Area
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ABSTRACT — On four oak savanna restoration compartments with a total area of 100 acres, annual
burns (1965-1972) reduced the percent of milacre plots stocked with hazel to 39 compared with 65
on unburned areas. Four growing seasons after one and three fires the hazel distribution was not
significantly different from the control. Annual burns increased the density of hazel stems in clones
to 19.5 per .0001 acre compared to 11.0 on controls. Stem density four years after 1 and 3 burns
averaged 10.0 and 8.0 per .0001 acre. The o.d. weight of live hazel stems per .0001 on annual burn
areas was 16 percent of that on controls. Four years after 1 or 3 fires stem weight was not signifi-
cantly different from the control. Stem height on annual burn areas averaged 17 inches compared
with 33 inches on the controls. Maximum stem heights on annual burns averaged 24 inches com-
pared with 42 inches on controls. Four growing seasons after 1 or 3 fires average and maximum stem
heights were not significantly different from controls.

Figure 1 and Figure 3 mentioned in this paper appear on the cover of this Journal.
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The exclusion of fire and grazing in mixed oak stands of
Central Minnesota allows a dense understory of American
hazel (Corylus americana, Walt.) to develop (Figure 1). This
dense shrub understory replaces the more open grass, forb
and shrub ground cover typical of the natural oak savanna as
described by Curtis (1959). Starting in 1964, prescribed
burns have been applied systematically on a portion of the
Cedar Creek Natural History Area (CCNHA) in Anoka
County, Minnesota, to restore and maintain natural habitats
and to provide students with fire experience (Irving, 1970).
This study describes the effect of fire on the American hazel
in some of the burned compartments. During the summer of
1972 field data on the clonal distribution pattern, aerial
stem density and height of American hazel were collected
by sampling four burn compartments and four adjacent un-
burned control areas. This paper reports, analyzes and in-
terprets the results of this study.

Size and Location of Study Area

The CCNHA, or simply Cedar Creek as it is informally
known, has a total area of about 4,500 acres (1820 ha), is
located about 30 miles (48 kilometers) north of the Minnea-
polis-St. Paul metropolitan area in Anoka and Isanti counties,
and is administered by the University of Minnesota and the
Minnesota Academy of Science (Marshall, 1968). The area
selected for natural habitat restoration and research by burn-
ing is in the southeast portion of the area and includes mixed
oak upland stands, old fields, and marshes (Irving, 1970). On
this physiographic unit the Anoka sand plain upland soils are
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fine sands of the Sartell and Zimmerman series, and topo-
graphy is generally level except for some stabilized dune
areas which provide short slopes of 6 to 15 percent (Grigal,
etal 1974).

Record of Previous Burning

Of the four compartments selected for study, two had been
burned seven and eight times, respectively, during the pre-
ceding eight years, one had been burned once in 1969, and
one had been burned three times between 1966 and 1969.
The compartments burned once and three times had four
growing seasons of recovery before field data were collected
in the summer of 1972. Eight control plots were established
in unburned stands, two adjacent to each of the burned com-
partments. The area, average over-story basal area and fire
history of each of these compartments are presented in Table
1.

Seventeen of the 19 burns on these compartments were
conducted during the spring season with the earliest burn on
April 11 and the latest May 17. The compartment with
three burns experienced two relatively low intensity and
incomplete fires in August, 1966, and September, 1967.
Then, in April, 1969, fire was applied with satisfactory in-
tensity and continuity. The April and May fires were ignited
in late afternoon, usually after 5:00 p.m. (CST), and
from three to ten days after measurable precipitation. Air
temperatures at the start of the burns ranged from 56 OF to
91 O F (13-33 0 C) and relative humidities from 26 percent
to 72 percent. Wind velocities ranged form 0 to 20 miles
per hour (0 to 8.9 c¢m/sec) and usually averaged from 5 to
10 miles per hour (2.2 to 4.5 cm/sec). Strip head-firing was
the normal ignition pattern. Rate of spread and fuel con-
sumption were measured on some 1965 burns on the CCNHA.
Strip head fires had rates of forward spread of 7.3 to 13.6
chains per hour (8 to 15 ft/min; or 4.1 to 7.6 c¢m/sec), and
fuel consumption ranged from 917 to 6,500 pounds per acre
(.02 to .15 pounds per square foot or .04 to .31 grams per
square centimeter) (Wick, 1966).
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