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INTRODUCTION

Natural regeneration usually fails to establish on red pine (Pinus resinosa Ait.) and eastern white
pine (Pinus strobus L.) sites that have been harvested (Bryson et al. 1996; Chapeskie et al 1989;
Wray 1986). Artificial regeneration of red pine and white pine on harvested sites (clear-cuts) has
been more successful. However, because of insufficient tending, many ofthese plantations are
currently overtopped by aspen (Populus tremuloides Michx.), red maple (Acer rubrum L.), and
balsam fir (Abies balsamea [L.] Mill.) trees (Bryson et al 1996; OMNR 1995). In protected
areas where harvesting is not permitted (e.g., parks), pine communities are disappearing because
of fire suppression, low recruitment, and succession to other species (Heinselman 1996; MRae
et al 1994). In the Boundary Waters Canoe Area Wilderness (BWCAW), Heinselman (1996)
estimated that red pine and white pine occupies 5percent of the area, compared to an historical
25 to 30 percent. This loss may have been even greater if the BWCAW had not been protected
from logging since the mid 1970s.

Because of fire suppression and low regeneration success (Carleton and Gordon 1992; Day and
Carter 1990) there is a shift toward older age classes. This does not fit the fire-dominated
negative exponential pattern that Van Wagner (1978) used to show the age class distribution of
the presettlement fire-adapted pine forest (Maissurow 1935; Van Wagner 1970; Day and Carter
1990) In terms of natural white pine, more than 70% of stands in northwestern Ontario (Bowling
and Niznowski 1996) and 63% of stands in central Ontario (OMNR 1995) are older than 80
years.

FIRE-ADAPTED SPECIES

Dey and Guyette (1996) sampled several red pine and white pine sites in Ontario. They
estimated that the mean fire interval was 14 years for the period between 1721 and 1920 in the
Ottawa Valley, 17 years for the period 1780 to 1940 in Algonquin Park (Guyette and Dey 1995)
and only five years for the period 1741 to 1810 near Bracebridge (Guyette et al 1995). The lack
of fire scars on live trees indicated that the fires were of low-intensity and non-lethal. In the
Temagami Region, mean interval of "hot" fires (those fires that were intense enough to leave
behind fire scars), has changed from ahistorical 125 and 128 years to 13,488 and 1,233 years for
red pine and white pine, respectively, because of fire suppression (Day and Carter 1990).

The absence of fire through modern fire suppression programs has significantly changed the
composition and structure of understory vegetation. Natural regeneration of red pine and white
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