EH

i

s, United States

&), Department of
=~ Agriculture

Forest Service

Northeastern Forest
Experiment Station

Research
Paper NE-541

1984

Residual Stocking not Seriously
Reduced by Logging Damage
from Thinning of West Virginia
Cherry-Maple Stands

Neil [. Lamson

H. Clay Smith
Gary W. Miller




Abstract

In north-central West Virginia, unmanaged 60-year-old cherry-maple
stands were thinned to 75, 60, and 45 percent residual stocking. Cut trees were
skidded tree length by a rubber-tired skidder. Logging destroyed or severely
bent over 22, 23, and 45 percent of the unmarked stems in the 75, 60, and 45
percent stocked plots. Because 99 percent of the destroyed and bent trees
were less than 5.0 inches dbh, the effect on basal area and residual stocking
was slight. Damage reduced the stocking by 5, 8, and 8 percent in the 75, 60,
and 45 percent plots. For the 75, 60, and 45 percent plots, 18, 38, and 42 percent
of the residual stems received wounds that exposed sapwood. Study results
indicate that marking guidelines for trees larger than 5.0 inches dbh do not
need to be adjusted to account for logging damage.
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Introduction

Each time the forest is cut, some
residual trees are damaged. Damage
may include complete destruction of
a potential crop tree, broken branches,
or exposed sapwood. An important
question in thinning even-aged stands
is: Should an allowance be made in
marking for logging damage to resid-
ual stems? This paper reports on
damage to residual trees resulting
from thinning even-aged cherry-maple
(Prunus serotina Ehrh.-Acer rubrum L.)
stands in West Virginia to three levels
of residual stocking with a rubber-
tired skidder.

The Study Area

The study area is located on
Middle Mountain in the Monongahela
National Forest in north central West
Virginia. Treated stands were previ-
ously unmanaged even-aged cherry-
maple stands about 60 years old. In
trees at least 1.0 inch in dbh, the
stands averaged 881 trees per acre,
with a basal area of 165 ft? per acre, a
cubic foot volume of 2,854 ft° per acre
for trees at least 5.0 inches in dbh,
and a board foot volume (International)
of 7,314 fbm per acre for trees at least
11.0 inches in dbh. The study area is
representative of about 125,000 acres
of commercial forest land in the area
and resembles the Allegheny hard-
wood forests of northwestern Penn-
sylvania. The terrain of the study area
was nearly flat.

Data

As part of a large study to test
the applicability of the Allegheny
hardwoods stocking guide (Roach
1977) in this region, 2-acre plots were
thinned to 75, 60, and 45 percent
residual stocking. Twelve plots, 4
thinned to each level, were included
in this portion of the study. Within
each 2-acre plot, an observation plot
of ¥z acre was installed. After the
2-acre plots were marked for thinning,
all residual trees at least 1.0 inch in
dbh on the observation plots were
permanently identified. Each tree was
carefully examined for wounds result-
ing from natural causes before log-
ging. Species, diameter, and crown
class of each residual tree were also
recorded before logging.

The plots were logged by a three-
man crew using chain saws and a
rubber-tired skidder. One man felled
and topped trees to a 6-inch dib while
the other two skidded tree-length logs
to the decking area. Trees 3.6 inches
dbh and larger were marked; however,
those less than 7.0 inches dbh were
cut but not skidded from the plots. Up
to nine chokers were used per hitch
with the skidder permitted to run
throughout the plot. Trees from one
2-acre plot were not skidded through
other plots. Felling and skidding
started at the back of each plot and
proceeded toward the main skid road
or deck. Trees were directionally
felled whenever possible, although
the dense stands and level terrain
made it impossible to fell all of the
trees directionally.



All logging operations were done
in the spring of the year when the bark
was slipping and logging damage to
residual trees could be expected to be
greatest. After logging, each residual
tree on the observation plots was
carefully examined for logging in-
juries. Four types of injuries were
noted: 1) completely destroyed (Fig-
ures 1, 2, and 3); 2) bent over or se-
verely leaning; 3) exposed sapwood;
4) broken tops. The length and width
of each wound that exposedisapwood
were measured.

Results

Two types of damage, destroyed
trees and bent or severely leaning
trees, reduced the number of residual
trees and lowered the residual stand
stocking below the desired level. In
the following discussions, these types
of damage are expressed as a per-
centage of the unmarked portion of
the stand. Conversely, damage involv-
ing exposed sapwood and broken tops
affected only the quality of the resid-
ual trees and did not affect stand
stocking. These types of damage are
expressed as a percentage of the net
residual stand—the unmarked stand
minus destroyed and bent or severely
leaning stems.

Figure 1.—Saplings destroyed during
skidding.



Figure 2.—Saplings bent over
during skidding.

Figure 3.—Exposed sapwood wound.
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An important factor in sapwood
damage is the size of the wounded
tree. In this study, the percentage
of residual trees with exposed sap-
wood increased with heavier thinning.
The distribution of sapwood damage
among size classes, however, re-
mained about the same in each ireat-
ment. About 55 percent of the wounded
trees were less than 5.0 inches dbh
and 83 percent were less than 11.0
inches dbh.

Broken Tops

A few residual trees suffered
broken tops during logging (Tables 1,
2, and 3). The most damage occurred
in the heavily thinned plots (45 per-
cent residual stocking), where 9 per-
cent of the residual trees sustained
broken tops. In the plots with 60 per-
cent and 75 percent residual stocking,
10 percent and 3 percent of residual
trees, respectively, sustained broken
tops. Nearly all trees (96 percent) with
this type of injury were less than 5.0
inches dbh, so a very small portion of
the residual basal area was affected
by top damage.

Effect on Residual
Stand Stocking

The stands were marked ac-
cording to the Allegheny hardwoods
stocking guide (Roach 1977) with no
allowance for logging damage to the
residual stand. Trees that were bent
over were included with destroyed
trees in calculating the stocking of
the residual stand (Tables 1, 2, and 3).
Residual stand stocking was reduced
5, 8, and 8 percent by logging damage
in the 75, 60, and 45 percent residual
stocking areas, respectively (Tables
1, 2, and 3). About 99 percent of the
destroyed or bent over trees were less
than 5.0 inches dbh.

Discussion

The results of this study are
about the same as those of other
studies of logging damage in upland
hardwood even-aged and uneven-aged
stands. In partial cuts made with a
rubber-tired skidder or crawler tractor
with a rubber-tired arch skidding tree-
length logs, seriously injured or de-
stroyed trees amounted to less than
10 percent of the residual basal area
in the stand. This damage was con-
centrated in the sapling size class
(Weitzman and Holcomb 1952, Herrick
and Deitschman 1956; Nyland and
Gabriel 1972).

The thinning treatment currently
recommended’ for these stands is to
reduce the residual stand stocking
to about 80 percent. In stands with 20
or more square feet of basal area in
trees 1 to 5 inches dbh, it is further
recommended that sapling basal area
bereduced toless than 10 ft? per acre.
If thinned to 60 percent residual stock-
ing, about 35 to 40 percent of the
residual stems will receive injuries
that result in exposed sapwood. Over
half of the wounded trees will be less
than 5.0 inches in dbh.

‘Allegheny hardwoods silviculture
training course. Northeastern Forest Ex-
periment Station, Forestry Sciences
Laboratory, Warren, PA.

Size of exposed sapwood wounds
is an important factor. Research has
shown that wounds with over 100 in?
of exposed sapwood are likely to de-
velop decay (Hesterberg 1957; Lavallee
and Lortie 1968). Lamson and Miller
(1983) found that in these same stands
logged with the wheeled skidder,
about 7, 13, and 22 percent of the
residual dominant and codominant
stems had exposed sapwood wounds
of at least 100 in? in plots with 75, 60,
and 45 percent residual stocking,
respectively. In other words, it appears
that most of the sapwood wounds on
potential crop trees are small enough
to heal with little danger of sapwood
decay. Also, many of the trees with
large sapwood wounds can be re-
moved in future thinnings.

When trees bent over or leaning
are combined with destroyed trees in
the plots with 60 percent residual
stocking, the total damage accounts
for only about 6 percent of the basal
area. Residual stand stocking was
reduced 8 percent by this type of
damage. Because most of the losses
occurred in trees less than 5.0 inches
in dbh, competition for light among
dominant, codominant, and inter-
mediate trees was not influenced by
logging damage.



Conclusions

From this study, the following
conclusions can be stated about thin-
ning 60-year-old cherry-maple stands
in northern West Virginia.

1. At three thinning levels, providing
75, 60, and 45 percent residual
stocking, logging damage was
concentrated in trees less than 5.0
inches dbh.

2. At 60 percent residual stocking:

a. Logging injuries that result in
exposed sapwood were found
on 38 percent of the residual
trees and about 88 percent of
these injured trees were less
than 11.0 inches dbh.

b. Logging damage that resulted
in destroyed or bent over trees
reduced the stocking only about
8 percent.

Recommendations

1. In stands with less than 20 ft? of
basal area per acre in trees less
than 5.0 inches dbh, marking guide-
lines do not need to be adjusted to
account for logging damage.

2. In stands with more than 20 ft? of
basal area per acre in trees less
than 5.0 inches dbh, reduce the
marked cut in saplings by 5 to 10
stocking percentage points to ac-
count for logging damage.

3. Marking guidelines for trees over
5.0 inches dbh do not need to be
adjusted to account for logging
damage.
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