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Abstract
Beech bark disease was discovered in Michigan in 2000
and will likely kill at least 50% of mature American
beech trees. Our study was designed to determine how
wildlife resource abundance will be affected as beech
bark disease spreads and intensifies throughout
Michigan. We assessed the potential impact in forest
stands with varying beech densities (low, moderate, and
high) and abundance of Cryptococcus fagisuga (absent,
light, and heavy). Variables were measured in 62 stands
throughout the Upper and Lower Peninsulas of
Michigan in 2002 and 2003. Beech snags were
significantly more abundant in stands with heavy C.
fagisuga abundance than in stands with absent or light C.
fagisuga abundance. Coarse woody debris volume and
beechnut mass were highest in stands with heavy C.
fagisuga abundance, although means were not statistically
different.

Introduction
Beech bark disease (BBD) was discovered in Michigan in
2000, although evidence suggests it had been established
for at least 10 years prior to identification (McCullough
2001). Spreading from its origins in Luce and Mason
Counties, BBD is now confirmed in at least eight
counties in both the Upper and Lower Peninsulas. The
impacts of BBD specific to Michigan’s forests are largely
unknown, but will likely include changes in understory
species composition. Michigan State University (MSU)
is working in conjunction with the University of
Michigan on a long-term research project to investigate
the impacts of BBD as it spreads in range and intensifies
throughout the state. The objectives of our research at
MSU are to i) assess abundance of wildlife resources in
stands with varying levels of beech bark disease and
beech densities and ii) compare baseline wildlife resource
abundance with long-term data of stands affected by
beech bark disease.

Study Area
Research was conducted in 62 permanent plots in the
Lower and Upper Peninsulas of Michigan.  Stands were
selected in a two-factorial design and grouped by beech
density and C. fagisuga abundance.  Beech density was
classified by absolute basal area of beech as low (< 9 m2/
ha), moderate (9-18 m2/ha), or high (>18 m2/ha). 
Abundance of C. fagisuga in a 100 cm2 sample area was
estimated on 12 beech trees on the north and south sides
of the main bole at 1.3 m on upslope side.  Trees were
considered “heavily infested” if C. fagisuga covered
greater than 30% of the area on at least one azimuth. 
Stands were classified according to the number of trees
heavily infested with C. fagisuga within the plot
boundary as absent (zero), light (< 2), or heavy (> 2).

Methods
Coarse woody debris volume and snag density were
measured in stands along two perpendicular transects of
51 m length. Volume of coarse woody debris greater than
7.6 cm diam. within 0.5 m of each transect was
measured. We determined snag density by counting and
identifying all dead trees greater than 12.7 cm dbh
within 5 m of each transect. Beechnuts were collected
from four seed traps set in stands (n=36 in 2002, n=51 in
2003) between 15 August and 7 December. Traps were 1
m², standing approx. 70 cm off the ground (varying with
terrain), and constructed from industry standard 3/4”
pvc pipe and 40% shade cloth. All seed samples were
sorted to species, oven-dried at 38°C for 72 hours, and
weighed.

Results and Discussion
Coarse woody debris volume was greater in stands with
beech bark disease, although means were not significantly
different likely due to the limited number of stands with
heavy C. fagiusga. Coarse woody debris volumes have
been shown to increase in stands affected by beech bark
disease and exceed volumes of 166 ± 42 m3/ha, whereas
unaffected stands contain 15-45 m3/ha (McGee 2000,
Carbonneau 1986). While means were variable, volumes
ranged from 43-167 m3/ha in stands with heavy C.
fagisuga.

Beechnut mass was not significantly different among
stands with absent, light, or heavy C. fagisuga abundance,
nor among stands with low, moderate, or high beech
density. Linear regression of beech basal area (m2/ha) and
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beechnuts (g/m2) was significant (p = 0.035) but
explained only 9.8% of the variance. Long term
monitoring will account for any changes in beechnut
production as BBD progresses.

Mean density of total species of snags did not
significantly differ among stands with low, moderate, or
high beech density and absent, light, or heavy C. fagisuga
abundance. Mean density of beech snags was highest in
stands with high beech density (p=0.008) and in stands
with heavy C. fagisuga (p=0.022). The interactive effect
between beech density and C. fagisuga abundance was
significant (p=0.011). Linear regressions of number of
beech snags and beech basal area were significant
(p=0.009), but only explained 10% of the variance.
These results suggest beech bark disease has increased the
density of standing dead beech trees.
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