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Abstract. We measured tree damage and mortality following a
catastrophic windthrow in permanent plots in an oak forest and
a pine forest in central Minnesota. We monitored changes in
forest structure and composition over the next 14 years. Prior to
the storm, the oak forest was dominated by Quercus ellipsoidalis,
and the pine forest by Pinus strobus. The immediate impacts of
the storm were to differentially damage and kill large, early-
successional hardwoods and pines. Subsequent recovery was
characterized by the growth of late-successional hardwoods. In
both forests the disturbance acted to accelerate succession.
Ordination of tree species composition confirmed the trend of
accelerated succession, and suggested a convergence of compo-
sition between the two forests.
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Introduction

Windstorms is one of the most important kind of
disturbance in forests, after anthropogenic disturbances
and fire (Perry 1994). In the Upper Midwest, moderate
wind damage (20-50% canopy removal) has been calcu-
lated to occur once or twice in the life span in a cohort of
trees (Frelich & Lorimer 1991). Furthermore, global
climate models predict increased frequencies of than-
derstorms and tornadoes in mid and high latitudes
(Overpeck et al. 1990), suggesting that wind disturbance
will become an even more important force impacting
the structure and dynamics of the forests in this region.
A number of models have been proposed to describe the
irapact of disturbances on forest dynamics. The classic
succession model of Clements (1916) viewed disturbance
as interrupting succession and re-initiating seral develop-
ment. More recently, disturbance models have described
disturbances as creating a heterogeneous mosaic of patches
of different successional status, resulting in an increase of
vegetation diversity (Pickett & White 1985). In several

studies, disturbance has acted to accelerate succession by
removing early-successional species, allowing for a more
rapid growth of late-successional species (Lorimer 1980;
Abrams & Scott 1989; DeCoster 1996).

While many studies have examined the immediate
impacts of windstorms on forest vegetation, few have
examined post-storm changes beyond several years, and
consequently have not been able to evaluate these forest
dynamic models with respect to wind disturbance. In
1983 we established permanent plots in two forests
immediately following a catastrophic windstorm in Cedar
Creek Natural History Area, Minnesota. Our objective
is to document the immediate impacts of the storm, and
the changes in forest structure and composition in the 14
years following the storm.

Material and Methods

Study site

We conducted our study in the Cedar Creek Natural
History Area (CCNHA), one of the U_S. National Science
Foundation’s Long Term Ecological Research (LTER)
sites, located in Anoka and Isanti Counties, Minnesota,
USA. CCNHA is located on the Anoka sand plain, with
relatively nutrient-poor and well-drained soils (Tilman
1988). On July 3, 1983, straight-line winds caused sub-
stantial mortality in a number of forests throughout
CCNHA. We established permanent plots in two sites: an
oak forest dominated by Quercus ellipsoidalis (the
CCNHA population is apparently a genetic mixture of Q.
ellipsoidalis and Q. rubra; Swain 1972), and a pine forest
dominated by Pinus strobus. Since the pine forest has the
appearance of an even-age structure and P. srrobus typi-
cally colonizes oldfields, we believe this site is of an
earlier successional stage than the oak forest. Neither site
had any signs of cutting or other major recent anthropo-
genic disturbance, although the presence of pines in the
oak forest snggests disturbance in the past century.






