





This report includes the most commonly used U.S. Department of Agriculture,
Forest Service, Forest Inventory and Analysis (FIA) statistics. Additional forest
resource data can be provided to interested users. Persons requesting additional
information from the raw inventory data are expected to pay the retrieval costs.
These costs range from less than $100 for a relatively simple request to more than
$2,000 for a complex retrieval involving the services of a Forest Inventory and
Analysis computer programmer. Requests will be filled so as to rninimizc the
impact on the Forest Inventory and Analysis Work Unit.

Requests for information may be directed to:

Program Manager

Forest Inventory and Analysis

North Central Forest Experiment Station
1992 Folwell Avenue

St. Paul, Minnesota 55108

Phone: (612) 649-5139

or

Forest Supervisor
Hiawatha National Forest
2727 North Lincoln Road
Escanaba, Michigan 49829

Area served: Illinois, Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri,
Nebraska, North Dakota, South Dakota, Wisconsin.
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The Forest Resources of the
Hiawatha National Forest, 1993

Thomas Schmidt and Mike Lanasa

The Hiawatha National Forest is located in the
central and eastern parts of the Upper Penin-
sula of Michigan (fig. 1). What makes the
Hiawatha special are the kinds of natural
resources found here, their unique arrange-
ments, and the associated north-country cli-
mate. The Hiawatha National Forest consists of
892,100 acres and boasts of more than 777
miles of rivers and streams, 104 miles of shore-
line, and 418 inland lakes. Itis within a day’s
drive of Green Bay, Milwaukee, Chicago, Detroit,
Minneapolis/St. Paul, and hundreds of other
smaller communities. The combination of
outstanding natural resources and closeness to
highly populated regions has made the
Hiawatha an important recreational attraction.
Because the average snowfall ranges from 54
inches on the Forest's south shore to 240 inches
or more on its north shore, people engage in
winter sports here for nearly half of the year,
primarily cross-country skiing, snowmobiling,
ice fishing, hunting, and fur trapping.

Thomas Schmidt is a Research Forester in
the Forest Inventory and Analysis Unit at the
North Central Forest Experiment Station, St.
Paul, Minnesota. He received a bachelor’s
degree in forest management in 1976 and a
master’s degree in forestry/land-use planning
in 1981 from the University of Missouri-
Columbia. He received his Ph.D. in
agronomy/ecology from the University of
Nebraska-Lincoln in 1991 and joined the
Forest Service in 1992.

Mike Lanasa is the Forest Silviculturist for the
Hiawatha National Forest. He received a
bachelor’s degree in forest management in
1969 and a master’s degree in silviculture in
1971 from West Virginia University. He joined
the Forest Service in 1973 on the Monongahela
National Forest in West Virginia.

Figure 1.—Location of the Hiawatha National
Forest in the Upper Peninsula of Michigan.

Three of the Great Lakes—Superior, Michigan,
and Huron—have influenced the use of this
peninsula by humans. This influence has been
documented by archeology, by oral histories,
and by the records of armies, missionaries, and
governments. Native Americans influenced
plant and animal communities through hunt-
ing, fishing, gathering, horticulture, and the use
of fire. In the mid- to late-1800's, European
immigration and resource exploitation caused
major changes. Logging, and the fires that often
followed, dramatically changed the area’s
vegetation. The current distribution, size, and
abundance of various tree species are in many
cases a direct result of these disturbances.
However, the Hiawatha National Forest has
recovered from these disturbances and today is
entering a maturing stage.

Over the last five decades, the Forest Service
has dedicated itself to managing National
Forests with a multiple-use and sustained yield
approach. However, an emerging global aware-
ness and changes in society’s expectations
challenge us to re-examine this approach to
resource management. As a result, we have
shifted in focus from management of individual
natural resources, such as timber, recreation,
and wildlife, to management of the ecosystem
and ecological landscapes of which those re-
sources and species are a part. Ecosystem
management on the Hiawatha National Forest is
applied through five Ranger Districts located



across six counties within the Forest (the Rapid
River and Manistique Ranger Districts have
been combined since this survey was com-
pleted).

EXTENT OF FOREST LAND ON THE
HIAWATHA NATIONAL FOREST

Forested land occupies more than 823,700
acres of the Hiawatha National Forest, an
increase of 6 percent since 1980. The remain-
ing land is predominately marsh, bog, and
upland openings. The Hiawatha’s forest land
is productive; more than 815,000 acres are
capable of producing more than 20 cubic feet
of wood per acre per year. The Hiawatha’s
forest land consists of 756,700 acres of tim-
berland, 58,300 acres of reserved timberland,
and 8,700 acres of unproductive woodlands.
The timberland total includes 298,700 acres of
forest land not allocated for timber production
in the Forest Plan (see the Hiawatha National
Forest Plan for detailed information about
operational land-use categories). A redistribu-
tion in forest land area occurred in reserved
timberland between 1980 and 1993. Six
areas, ranging in size from 378 to 12,230
acres, were designated components of the
National Wilderness Preservation System in
1987.

Caution: Standard forest inventory defini-
tions are necessary to consolidate or compare
information from across the country, but they
can sometimes give a misleading impression.
For example, an area need only have 16.7
percent stocking of forest trees of any size, or
formerly have had such tree cover, to be
categorized as forest land. Much land that
meets this definition on the Hiawatha is being
maintained in an open condition primarily for
wildlife and biodiversity reasons.

Most impressions of the Upper Peninsula of
Michigan are of tall pines and spruces tower-
ing over the landscape. However, this region
has a wide variety of forest types containing
diverse species. In fact, 14 different forest
types were found on the Hiawatha National
Forest in 1993. The Forest has about half of
its timberland in deciduous forest types
(376,700 acres) and about half in coniferous
forest types (380,000 acres). Of the coniferous
forests, 168,900 acres were in pines and
211,100 acres were in other conifers. This
diversity of forest types is due to the variety of
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land forms, soils, succession, previous man-
agement efforts by the Forest, and a host of
other influences.

There were several changes in forest types
between inventories. From 1980 to 1993,
northern white-cedar, aspen, jack pine, elm-
ash-red maple, white spruce, and paper birch
all decreased in area (fig. 2). Some of the
decreases are due to forest succession, as with
aspen and paper birch. Many of these early
successional forests resulted from wildfires 50
to 100 years ago. If not regenerated by har-
vesting or fire, these short-lived types undergo
succession and progress into other longer lived
forest types. As an example, aspen decreased
from 113,500 acres in 1980 to 81,300 acres in
1993. These acres stayed forested, but they
underwent plant succession to the point where
they were reclassified as other forest types
such as maple-birch.
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Figure 2.—Area of timberland by forest type on
the Hiawatha National Forest, 1980 and 1993.

Early- to mid-successional forest types on the
Hiawatha National Forest are jack pine, aspen,
paper birch, and balsam poplar. Late succes-
sional forest types are red pine, white pine,
white spruce, maple-birch, elm-ash-red maple,
and oak. Swamp conifers, a third major kind
of forest on the Hiawatha, include black
spruce, balsam fir, northern white-cedar, and
tamarack forest types.

Often, decreases in forest types, such as the
elm-ash-red maple type, resulted from insects
or diseases. Most of the larger elm trees on



the Hiawatha have been killed by the Dutch
elm disease, and as a result, many of these
stands have been reclassified to the maple-
birch forest type. A similar decrease occurred
with white spruce as a result of spruce bud-
wormn infestations. Many of the areas that had
been spruce regenerated to the balsam fir
forest type. The decrease in northern white-
cedar is a concern on the Hiawatha. Some of
the harvested northern white-cedar stands
have regenerated to other forest types such as
balsam fir, spruce, or balm-of-Gilead as a
result of either browsing by an increasing deer
herd, or inadequate site preparation. The Forest
has intensified efforts to regenerate northern
white-cedar.

Succession also led to decreases in certain
forest types and increases in other types. In
1980, early- to mid-successional forest types
accounted for 33 percent, late successional
types accounted for 46 percent, and swamp
conifers accounted for 20 percent of the timber-
land on the Forest (fig. 3). By 1993, the area
occupied by those early- to mid-successional
forest types had decreased to 22 percent, while
the area occupied by late-successional forest
types had increased to more than 53 percent.
Swamp conifers increased to 25 percent of
timberland between inventories.

COMPOSITION OF THE
HIAWATHA'S FORESTS

The Hiawatha’s forests contain more than 55
tree species and hundreds of other plants such
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Figure 3.—Area of timberland by successional
stage on the Hiawatha National Forest, 1980
and 1993.

as forbs, grasses, mosses, lichens, and sedges.
The overstory woody plants dominate most sites
and have a great influence on the existence of
many of the understory plants. A tree is consid-
ered a woody plant having a perennial stem, a
more or less definitely formed crown, and a
height of at least 12 feet at maturity. In addi-
tion, to be counted in the total numbers of trees
recorded in the inventory, a tree must have a
d.b.h. of at least 1 inch. Northern white-cedar,
with almost 74 million trees, was the predomi-
nant tree species in 1993 on the Hiawatha
National Forest. Other common tree species
were balsam fir, red maple, quaking aspen,
sugar maple, black spruce, red pine, and jack
pine (fig. 4). In total, there were almost 519
million trees on the Hiawatha in 1993, com-
pared to 505 million trees in 1980.
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Figure 4.—Number of trees by species group on timberland on the Hiawatha National Forest, 1993.



Forest inventories generally use three size
classes to describe the forest resource based on
the average diameter (d.b.h.) of the predominant
trees: 1) young, recently established stands
where the predominant trees are 1 to 5 inches
(sapling/seedling); 2) mid-size, well-established
stands where the predominant trees are 5
inches to either 9 inches for coniferous or 11
inches for deciduous species (poletimber); and
3) sawtimber stands with trees that are greater
than 9 or 11 inches. In 1980, 20 percent of the
timberland was in young stands, 53 percent
was in mid-size stands, and 27 percent was in
sawtimber stands (fig. 5). By 1993, 32 percent
of the timberland was in young stands, 28
percent was in mid-size stands, and 40 percent
was in sawtimber stands.
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Figure 5.—Area of timberland in 1980 and 1993
on the Hiawatha National Forest by stand-size
class.

The area of sawtimber increased dramatically in
several forest types. Red pine, northern white-
cedar, and aspen all showed increases in this
size class from 1980 to 1993. There were some
notable decreases as well. For example, white
spruce decreased from 29,500 acres in 1980 to
less than 5,000 acres in 1993 in the sawtimber
size class. In total, there were about 940,000
trees more than 19 inches in diameter in 1980,
compared to more than 1.3 million in 1993.
Most of the larger trees on the Hiawatha were
white pine, hemlock, sugar maple, and beech.

Notable changes in mid-size stands occurred
with decreases in every forest type except for the
elm-ash-red maple type. Large increases
occurred in the maple-birch, balsam fir, and red
pine forest types between 1980 and 1993 in the
young forest size class (seedlings/saplings).
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In 1993, 2 percent (18,100 acres) of the
Hiawatha's timberlands were in either northern
white-cedar or maple-birch stands older, on
average, than 120 years. This does not include
reserved forest land. In addition, scattered
throughout the Hiawatha are individual trees
that are at least 120 years old. These trees were
not included in this classification because they
did not dominate the stand to the level where
they became the classified forest type.

The Hiawatha National Forest’s net growing-
stock volume increased from 863 million cubic
feet in 1980 to more than 1 billion cubic feet in
1993. Between inventories, net growing-stock
volume for the jack pine, white spruce, yellow
birch, elm, aspen, and paper birch species
groups decreased by an average of 25 percent.
All other species groups increased in net grow-
ing-stock volume. Red pine increased the most,
rising from about 82 million cubic feet in 1980
to almost 151 million cubic feet by 1993—an 83
percent increase (fig. 6). In 1993, red pine, red
maple, sugar maple, and northern white-cedar
were the only species groups accounting for
more than 100 million cubic feet of growing-
stock volume on the Hiawatha National Forest.
These four species groups represented 50
percent of all volume on the Forest in 1993.
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Figure 6.—Growing-stock volume by species
group on timberland on the Hiawatha National
Forest, 1993.



CAUSES OF CHANGE IN THE HIAWATHA'S
FOREST RESOURCES

Forests constantly act and react to both internal
and outside influences. The primary purpose of
a forest inventory is to document those changes
and analyze their impact on the health and
productivity of the forest. Specific data ele-
ments of a forest inventory used to document
change include growth, mortality, and removals.

Growth

Total annual gross growth on the Hiawatha
National Forest averaged more than 34 million
cubic feet for growing stock and more than 118
million board feet of sawtimber between 1980
and 1992 (fig. 7). (Caution: do not add the two
growth figures because they are not cumulative;
growing-stock growth includes sawtimber
growth because sawtimber is considered as a
part of growing stock.) Annual mortality aver-
aged about 8 million cubic feet for growing stock
and 18 million board feet for sawtimber.
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Figure 7.—Annual gross growth, mortality, and
removals of growing stock and sawtimber on
timberland on the Hiawatha National Forest
between 1980 and 1993.

In addition, 13 million cubic feet of growing
stock and 28 million board feet of sawtimber
were removed from the Hiawatha annually
between 1980 and 1992. When mortality and
removals were subtracted from gross growth,
the net increase in total volume on the
Hiawatha averaged more than 13 million cubic
feet of growing stock and 73 million board feet of
sawtimber each year between 1980 and 1992.
On the average acre on the Hiawatha, there was
a net increase, after all mortality and removals
were subtracted, of 18 cubic feet of growing

stock per year. The growth to drain ratios
(comparing growth to a combination of mortality
and removals) average 2:1 for growing stock and
more than 3:1 for sawtimber between 1980 and
1992, showing that the Hiawatha’s forests are
healthy and growing.

Conifers accounted for 62 percent of the average
net annual growth (gross growth minus mortal-
ity) for growing stock between 1980 and 1993.
Red pine alone accounted for 26 percent of all
net growth on the Hiawatha between 1980 and
1992. Red and sugar maple were responsible
for most of the growing-stock growth of decidu-
ous species on the Hiawatha. All major species
groups had more growing-stock growth than
mortality and removals combined (fig. 8).
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Figure 8.—Average annual gross growth, mortal-
ity, and removals for growing stock on timber-
land between 1980 and 1992 on the Hiawatha
National Forest.

Sawtimber growth was similar to growing-stock
growth; red pine showed the greatest growth,
averaging more than 30 million board feet per
year. White pine, sugar maple, and red maple
all averaged between 9 and 10 million board feet
of net growth per year on the Hiawatha. The
pine species groups accounted for 46 percent of
all net sawtimber growth, growing more than 46
million board feet per year (fig. 9).

Mortality

Average annual mortality on timberland on the
Hiawatha National Forest was 23 percent of
gross growth for growing stock and 15 percent
for sawtimber.
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Figure 9.—Average annual gross growth, mortal-
ity, and remouvals on timberland for sawtimber
on the Hiawatha National Forest between 1980
and 1993.

Most of the known causes of growing-stock
mortality were stem decay, wind, white trunk
rot, Dutch elm disease, nectria canker, bole
borers, porcupines, and weather-related factors
such as flooding.

In addition to tree mortality, some trees are
damaged by insects, diseases, and abiotic
factors but do not die. Frequently, the result of
these agents are cracks, haoles, and crooks in
and on the tree, which lower the value of the
tree for timber but can raise the value of the tree
for wildlife. For example, many species of
wildlife rely on decay fungi to create rotten
pockets in older trees that can then be used for
nesting as well as for feeding and roosting.

Removals

Average annual growing-stock removals of more
than 1 million cubic feet per year on timberland
occurred in the white spruce, jack pine, red
pine, aspen, and red maple species groups.
Sawtimber removals were highest for these
same species groups plus white pine, yellow
birch, sugar maple, and paper birch. These
findings reflect harvesting for a wide variety of
forest products. Harvesting, an important
management aspect on the Hiawatha National
Forest, contributes significantly to both the local
and regional econornies as well as to the lifestyle
of the residents of the Upper Peninsula.

APPENDIX

Note: The 1993 inventory represents the fifth
inventory of this region’s forest resource. The
Jour previous forest resource inventories are
dated 1935, 1955, 1966, and 1980. Data from
new forest inventories are often compared with
data from earlier inventories to determine trends
in forest resources. However, for the compari-
sons to be valid, the procedures used in the two
inventories must be similar. As a result of our
ongoing efforts to improve the inventory’s efft-
clency and reliability, we have made several
changes in procedures and definitions since the
last Michigan inventory in 1980. Because some
of these changes make it inappropriate to directly
compare the 1993 data with those published for
1980, data _from the 1980 inventory have been
re-processed using the current procedures.
Forest inventories completed before 1980 have
not been adjusted to reflect current FIA inventory
methodology and techniques. Comparisons
between tnventories should be general and used
solely for analyzing trends. All area and volume
data and tables were based on what existed as
of January 1, 1993, in the Hiawatha National
Forest. The time period used for growth, mortal-
ity, and removals was January 1, 1980, to
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December 31, 1992. The data in this report are
subject to change; however, it is expected that
any such changes will be minor.

Accuracy of the Survey

Forest Inventory and Analysis (FIA) information
is based on a sampling procedure. Conse-
quently, the reported figures are estimates only.
A measure of reliability of these figures is given
by sampling errors. The level of sampling error
used by FIA means the chances are two out of
three that if a 100-percent inventory had been
taken, using the same methods, the results
would have been within the limits indicated.
For example, the estimated growing-stock
volume in the Hiawatha National Forest in
1993, 1,020.2 million cubic feet, has a sampling
error of + 4.46 percent (+ 45.5 million cubic
feet). Based on this sampling error, growing-
stock volume from a 100-percent inventory
would be expected to fall between 974.7 and
1,065.7 million cubic feet, there being a one in
three chance that this is not the case. The
sampling errors for the forest inventory of the
Hiawatha National Forest in 1993 were:



item Unit totais Sampling
error
Growling stock fMillion cublc feet Percent
Volume (1993) 1,020.2 4.46
Average annual growth
(1980-1992) 26.5 7.69
Average annual removals
{1980-1992) 13.2 18.61
Sawtimber Million board feet
Volume (1993) 2,759.5 6.84
Average annual growth
(1980-1992) 100.6 8.25
Average annual removals :
{1980-1992) 279 24.67
Area Thousand acres
Timberland (1993) 756.7 2.45

Care must be taken when using data from below
the National Forest level because of increased
sampling errors. For example, the sampling
error for timberland area in a District or Man-
agement Area is higher than that for timberland
area in the total National Forest. This tabulation
shows the sampling errors for National Forest
totals. To estimate sampling error for data
smaller than National Forest totals, use the
following formula:

(SE) ¥ {National Forest total area or volume)

Error =

v {Volume or area smaller than National Forest
total)

where: E = sampling error in percent
SE = National Forest total error for area
or volume.

For example, to compute the error on the area of
timberland in the maple-birch type for the
National Forest:

1. Total area of timberland in the maple-
birch forest type from table 3 = 236,100
acres;

2. Total area of all timberland in the Na-
tional Forest from table 3 = 756,700
acres;

3. National Forest total error for timberland
area from the above tabulation = 2.45
percent.

Using the above formula:
(2.45 percent) ¥ (756,700)

E = = 1 4.39 percent.
v (236,100)

Survey Procedures

The 1993 survey of the Hiawatha National
Forest used a growth model-enhanced, two-
phase sample design. Using this sampling
scheme and associated estimators is similar to
sampling with partial replacement, in that a set
of randomly located plots is available for re-
measurement and a random set of new plots is
established and measured. A significant feature
of the design is stratification for disturbance on
the old sample and use of a growth model to
mprove regression estimates made on old
undisturbed forest plots (fig. 10). Detailed
descriptions of the sampling and estimation
procedures are presented by Hansen {1990).
The growth model used was the Lake States
Stand and Tree Evaluation and Modeling Sys-
tem (STEMS) (Belcher et al. 1982).

Major Steps in the Survey Design
1. Aerial photography (Phase 1)

In this phase, two sets of random points were
located on current aerial photographs. The first
set was new photo plots, and the second set was
relocated, old ground plot locations from the
1980 inventory. Locations of the plots used in
the 1980 inventory were transferred to the new
photographs. The photographs were then
assembled into township mosaics, and a sys-
ternatic grid of 121 one-acre photo plots (each
plot representing approximately 190.4 acres)
was overlaid on each township mosaic. Each
photo plot was examined by aerial photogram-
metrists and classified stereoscopically as to its
land use. If trees were present, forest type and
stand-size/density classes were recorded. All of
the 1980 ground plot locations were also exam-
ined for disturbance (logging, fire, catastrophic
mortality, etc.). After this examination, all the
old “disturbed” sample locations and one-third
of the old “undisturbed” forested plots were sent
to the field for survey crews to verify the photo
classification and to take further measure-
ments. All photo plot locations for the 1993
inventory were examined and classified as
shown in the tabulation on the following page.
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Figure 10.—Sample design for the Hicwatha National Forest 1993 survey.

Photo land class Photo plots
Timberland 3,919
Reserved forest land 218
Other forest land 0
Questionable 243
Nonforest with trees 74
Nonforest without trees 285
Water 0
All classes 4,739

2. Plot measurements (Phase 2)

On plots classified as timberland, wooded
pasture, or windbreak (at least 120 feet wide), a
ground plot was established, remeasured, or
modeled. Old plots that could not be relocated
by field crews were replaced with a new plot at
the approximate location of the old one. Each
ground plot consisted of a 10-point cluster
covering 1 acre. At each point, trees 5.0 inches
or more d.b.h. were sampled on a 37.5 basal
area factor variable-radius plot, and trees less
than 5.0 inches d.b.h. were sampled on a
1/300-acre fixed-radius plot. The measurement
procedure for both the new and old sample
locations was:

a. New inventory plots

A random sample of new photo plots was
selected for field measurement. Ground plots
were established, and measures of current
classification such as forest type, ownership,
and size and condition of all trees on the plot,
were recorded. These locations were
monumented for future remeasurement.

b. Old inventory plots

These plots were originally established,
monumented, and measured as part of the 1980
field inventory. Procedures for these old plots
were different from those for the new plots. Old
plots were classed as “undisturbed” or “dis-
turbed” in the aerial photo phase of the sam-
pling process. All disturbed plots and a one-
third sample of the undisturbed forested plots
were remeasured to obtain estimates of current
condition and changes since the last inventory.
All trees measured on these plots in 1980 were
remeasured or otherwise accounted for, and all
new trees were identified and measured.

All sample plots that were forested at the time of
the 1980 inventory and determined to be undis-
turbed until the 1993 inventory were projected
to 1993 using STEMS. This procedure gives
projected estimates of current volume and
growth for undisturbed plots. Comparison of
the projected and observed values on the one-
third sample of the undisturbed forest plots that
were remeasured provided local calibration data
to adjust the projected values of the undis-
turbed plots that were not remeasured. The
adjustment procedure is a modified version of
the method described by Smith (1983).

Undisturbed forested plots that were not
remeasured played a crucial role in the new
survey design. These plots, after careful com-
parison of past and current aerial photography,
were determined to be undisturbed and had
conditions that could be simulated by STEMS.
The STEMS growth model was used to “grow”



the old plot and tree data to produce an esti-
mate of current data. Thus, these plots were
treated as ground plots, even though they were
never visited. The plot record for each modeled
plot was sent to the field for verification of
current ownership information. All old plots
classified as disturbed were sent to the field for
remeasurement to assess and verify changes
since the last inventory. Disturbance referred to
any change on a plot that was detected on aerial
photos and that the STEMS growth processor
could not predict, such as catastrophic mortal-
ity, cutting, seedling stands, and/or land use

change.

The estimation procedure for computing statis-
tics from this sampling design was more compli-
cated than the simple two-phase estimation
procedure used in the past. In fact, this proce-
dure yielded two independent samples, one
coming from the new photo points and the other
from the old photo points that were remeasured
or modeled. The following tabulation summa-
rizes the distribution of all ground plots for the
new inventory design by type of plot:

equation presented was used in conyj unction
with Hahn's board foot volume equation (Hahn
1984) to estimate gross volume. This estimate
was then corrected by species for variation in
bark and cull volume to yield an estimate of
net volume.

The Forest Service reports all board foot
volume in International 1/4-inch rule. In
Michigan, the Scribner log rule is commonly
used. Scribner log rule conversion factors
were derived from full tree measurements
taken throughout the Lake States {(Michigan,
Wisconsin, and Minnesota) and an equation
developed by Wiant and Castenaeda (1977).
Factors, or multipliers, that can be used to
convert board foot International volumes to the
Scribner rule are shown in the tabulation
below:

Ground land Old piots Old plots New Total
use class remeasured updated plots plots
Timberland 122 6 109 237
Reserved forest land 13 2 9 24
Nonforest with trees 0 0 6 6
Nonforest without trees 2 0 7 9
Total 137 8 131 276
3. Area estimates
Area estimates were made using two-phase D.B.H. Scribner rule conversion factor
estimation methods. In this type of estima- (inches) Softwoods Hardwoods
tion, a preliminary estimate of area by land
use is made from the aerial photographs 9.0-109 0.7830 —
(Phase 1) and corrected by the plot measure- 11.0-12.9 8287 0.8317
ments (Phase 2). A complete description of 13.0-14.9 .8577 8611
this estimation method is presented by 15.0-16.9 .8784 .8827
Loetsch and Haller (1964). 17.0-18.9 .8945 .8999
19.0-20.9 9079 9132
4. Volume estimates 21.0-22.9 9168 9239
23.0-24.9 .9240 8325
Estimates of volume per acre were made from 25.0-26.9 9299 8396
the trees measured or modeled on the 10-point 27.0-28.9 9321 9454
plots. Estimates of volume per acre were 29.0+ .9357 9544

multiplied by the area estimates to obtain
estimates of total volume. Net cubic foot
volumes were based on a modification of the
method presented by Hahn (1984) for use in
the Lake States. The merchantable height




5. Growth and mortality estimates

On remeasured plots, estimates of growth and
mortality per acre come from the remeasured
diameters of trees and from observation of
trees that died between inventories. Growth
reported as the average net annual growth
between the two inventories (1980 and 1992)
was computed from data on remeasurement
plots and modeled plots using methods pre-
sented by VanDeusen et al. (1986). Mortality
was also reported as average annual for the
remeasurement period. On new plots, where
trees were not remeasured, estimates of
growth and mortality were obtained by using
STEMS to project the growth and mortality of
trees for 1 year. Growth and mortality esti-
mates for old undisturbed plots that were
updated were derived in the same manner as
remeasured plots. The STEMS growth model
was adjusted to meet local conditions, using
data from the undisturbed remeasurement
plots. As with volume, total growth and
mortality estimates were obtained by multiply-
ing the per acre estimates by area estimates.
Current annual growth for 1992 was com-
puted by using the adjusted STEMS model to
grow all current inventory plots for 1 year.

6. Average annual removals estimates

Average annual growing-stock and sawtimber
removals {1980 to 1992) were estimated only
from the remeasured plots; new plots were not
used to estimate removals. These estimates
are obtained from trees measured in the last
survey and cut or otherwise removed from the
timberland base. Because remeasurement
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plots make up about one-half of the total
ground plots, average annual removals esti-
mates have greater sampling errors than
volume and growth estimates.

Tree and Log Grades

On approximately one-third of the sample plots
in the Hiawatha National Forest, all sawtimber
sample trees were graded for quality and as-
signed either a tree grade (hardwoods) or a log
grade (softwoods). Tree and log grades were
based on the evaluation of external characteris-
tics as indicators of quality. The volume yield
by grade for this sample was used to distribute
the volume of the ungraded sample trees by
species group. Red pine and jack pine sawtim-
ber trees were graded based on specifications
described in “Forest Service log grades for
southern pines” (Campbell 1964). White pine
and other softwood sawtimber trees were graded
according to specifications described in “Sawlog
grades for eastern white pine” (Ostrander and
Brisbin 1971). For all softwoods, the first
merchantable 16-foot log, or shorter lengths
down to 12 feet, was used for grading. Hard-
wood sawtimber trees were graded according to
“Hardwood tree grades for factory lumber”
(Hanks 1976). The best 12-foot section of the
lowest 16-foot hardwood log was used for
grading. Hardwood sawtimber trees that did not
meet minimum tree grade specifications for
grades 1 through 3 were assigned grade 4
according to Forest Service standard specifica-
tions for hardwood construction logs described
in “A guide to hardwood log grading” (Rast et al.
1973).



Log Grades for Jack Pine and Red Pine a

Grade 1: Logs with three or four clear faces on the 16-foot grading section. b

Grade 2: Logs with one or two clear faces on the 16-foot grading section.
Grade 3: Logs with no clear faces on the 16-foot grading section.

After the tentative grade is established from above, the log will be reduced one grade for each of the following
defects, except that no log can be reduced below grade 3. Net scale after deduction for defect must be at least 50

percent of the gross contents of the log.

1. Sweep. Degrade any tentative grade 1 or 2 log one grade if sweep amounts to 3 or more inches and equals or

exceeds one-third of the diameter inside bark at the small end.
2. Heart rot. Degrade any tentative grade 1 or 2 log one grade if conk, punk knots, massed hyphae, or other
evidence of advanced heart rot is found anywhere on the log.

@  (Campbell 1964)

b A face is one-fourth of the circumference in width extending full length of the log. Clear faces are those free of:
knots measuring more than one-half inch in diameter, overgrown knots of any size, and holes more than one-
fourth inch in diameter. Faces may be rotated to obtain the maximum number of clear ones.

Log Grades for All Other Softwood Logs

Grade 1
1. Logs must be 16 inches d.i.b. or larger, 10 feet in length or longer, and with deduction for defect,
not over 30 percent of gross scale.
2. Logs must be at least 75 percent clear on each of three faces. . o
3. All knots outside clear cuttings must be sound and not more than 2-1/2 inches in size.
Grade 2
1. Logs must be 12 inches d.i.b. or larger, 10 feet in length or longer, and with a net scale after
deduction for defect of at least 50 percent of the gross contents of the log.
2. Logs must be at least 50 percent clear on each of three faces or 75 percent clear on two faces.
Grade 3
1. Logs must be 6 inches d.i.b. or larger, 8 feet in length or longer, and with a net scale after
deduction for defect of at least 50 percent of the gross contents of the log.

Note: Diameters are d.i.b. at small end of grading section; percent clear refers to percent clear in one

continuous section.
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Eastern White Pine Saw-log Grade Specifications 2

Grading factor Log grade 1]|Log grade 2 Log grade 3 Log grade 4
1. Minimum scaling
diameter (inches) 14b 6 6 6
2. Minimum log length
(feet) 10C 8 8 8
3. Maximum weevil
injury (number) None None 2 injuries 9 No limit
4. Minimum face Two full length NO GOOD FACES REQUIRED Includes all logs
requirements or four 50%¢© Maximum diameter of log knots on | not qualifying for
length good three best faces: No. 3 or better
faces (in and have at least
addition, log SOUND RED KNOTS 1/3 of their
knots on not to exceed 1/6 not to exceed 1/3 | gross volume in
balance of scaling diameter  scaling diameter sound wood
faces shall not | and 3" maximum  and 5" maximum | suitable for
exceed size manufacture
limit of grade | OVERGROWN/DEAD/BLACK KNOTS]| into standard
2 logs). not to exceed not to exceed lumber
1/12 scaling 1/6 scaling
diameter and diameter and
1 1/2" max. 2 1/2" max.
5. Maximum sweep or
crook (%) 20 30 40 66 2/3
6. Maximum total
scaling deduction 50 50 50 66 2/3

(%)

AFTER THE TENTATIVE LOG GRADE IS ESTABLISHED FROM FACE EXAMINATION, THE LOG WILL

BE REDUCED IN GRADE WHENEVER THE FOLLOWING DEFECTS ARE EVIDENT

7. Conks, punk knots, and pine borer damage on bark surface. f
Degrade one grade if present on one face.
Degrade two grades if present on two faces.
Degrade three grades if present on three or more faces.

8. Log end defects: red rot, ring shake, heavy stain, and pine borer damage outside the heart center of

log. f Consider log as having a total of 8 quarters (4 on each end) and degrade as indicated.
Degrade one grade if present in 2 quarters of log ends.
Degrade two grades if present in 3 or 4 quarters of log ends.

Degrade three grades if present in 5 or more quarters of log ends.

~oaooTp

(Ostrander and Brisbin 1971)
12- and 13-inch logs with four full-length good faces are acceptable.
8-foot logs with four full-length good faces are acceptable.

8-foot Number 3 logs limited to one weevil injury.
Minimum 50% length good face must be at least 6 feet.
Factors 7 and 8 are not cumulative (total degrade based on more serious of the two). No log is to be

degraded below grade 4 if net scale is at least one-third of gross scale.
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Hardwood Tree Grades for Factory Lumber 2

Grade factor gT r;edee g;rr;edee ;r"aedee
1 2 3
Length of grading zone (feet) Butt 16 Butt 16 Butt 16
Length of grading section b (feet) Best 12 Best 12 Best 12
D.b.h., minimum (inches) 16¢ 13 1
Diameter, minimum inside bark at top of 13¢ 16 20 | 119 12 8
grading section (inches)
Clear cuttings (on the 3 best faces):®
Length, minimum (feet) 753 2
Number on face (maximum) 2 f
Yield in face length (minimum) 5/6 416 36
Cull deduction (including crook and sweep, 9 99 50
but excluding shake) maximum within
grading section (percent)

(Hanks 1976)

Whenever a 14- or 16-foot section of the butt 16-f

oot log is better than the best 12-foot section, the

grade of the longer section will become the grade of the tree. This longer section, when used, is the

basis for determining the grading factors.
in basswood and ash, diameter inside bark (d.i.b.) at top of grading section must be 12 inches and

d.b.h. must be 15 inches.
Grade 2 trees can be 10 inches d.i.b. at top of grading section if otherwise meeting surface

requirements for small grade 1's.
A clear cutting is a portion of a face free of defects, extending the width of the face. Aface is one-

fourth of the surface of the grading section as divided lengthwise.

Unlimited.
Fifteen percent crook and sweep or 40 percent total cull deduction are permitted in grade 2, if
ction qualify as grade 1. If rot shortens the required clear

size and surface of grading se
cuttings to the extent of dropping the butt log to grade 2, do not drop the tree's grade to 3

unless the cull deduction for rot is greater than 40 percent.



Forest Service Standard Specifications for Hardwood Construction Logs
Tie and Timber logs @ b

Position in tree Butts and uppers

Minimum diameter, small end 8 inches +

Minimum length without trim 8 feet +

Clear cuttings No requirements

Sweep allowance One-fourth small end d.i.b. for each 8 feet of length. One-half d.i.b.

for logs 16 feet long.

Sound surface defects:

Single knots Any number, if no knot has an average diameter above the callus in
excess of one-third of the log diameter at point of occurrence.

Whorled knots Any number, if the sum of knot diameters above the callus does not
exceed one-third of the log diameter at point of occurrence.

Holes Any number not exceeding knot specifications as long as they do not

extend over 3 inches into contained tie or timber.

Unsound defects :

Surface Same requirements as for sound defects if they extend into inciuded
timber. No limit if they do not.
Interior None permitted except one shake not more than one-third the width of

contained tie or timber, and one split, not over 5 inches.

a8  (Rast et al. 1973)
These specifications are minimum for the class. If, from a group of logs, factory logs are selected first, thus
leaving only nonfactory logs from which to select construction logs, then the quality range of the construction
logs so selected is limited, and the class may be considered a grade. If selection for construction logs is given
first priority, it may be necessary to subdivide the class into grades.



METRIC EQUIVALENTS OF UNITS USED IN
THIS REPORT

1 acre = 4,046.86 square meters or 0.405
hectare.

1,000 acres = 405 hectares.

1 cubic foot = 0.0283 cubic meter.

1 foot = 30.48 centimeters or 0.3048 meter.

1 inch = 25.4 millimeters, 2.54 centimeters, or
0.0254 meter.

1 pound = 0.454 kilogram.

1 ton = 0.907 metric ton.

TREE SPECIES IN THE HIAWATHA

NATIONAL FOREST?

SOFTWOODS

Balsam fir....oovuveiiiiinmarieninn Abies balsamea
TaAmMATACK .rnvrerneirniinnerensininnrienanes Larix laricina
WHIte SPIUCE ...vuvvvremrinmiensaeenenses Picea glauca
Black SPruce .......oeeeeemrmuiiiianeneen Picea mariana
Jack Pine ....cooeevvvvevenianiiininine Pinus banksiana
Red PINE ..oooveeirriinienrinnininneannees Pinus resinosa
Eastern white pine .......ccc.ocoeenneen Pinus strobus
Northern white-cedar ........... Thuja occidentalis
Eastern hemlocK..........o.oee. Tsuga canadensis
HARDWOODS

Sugar maple? ........ccooeiiniinennnes Acer saccharum
Red mapled .....cooovvirevenniniiininnnnien Acer rubrum
Yellow birch?..........cooveneee Betula alleghaniensis
Paper birch?® ........cccooeiiiiinnnes Betula papyrifera
American beech3........cc.o.ceens Fagus grandifolia
White ash? ......ccoviinieneniens Fraxinus americana
Black ash?® ....coeevveveriiiiinnnnieeenenns Fraxinus nigra
Greenash? .......ccocvveeeee Fraxinus pennsylvanica
Butternut® .....ovevevieininiiineninians Juglans cinerea
Balsam poplar®......ccccceeeues Populus balsamifera
Bigtooth aspen®............. Populus grandidentata
Quaking aspen® ................ Populus tremuloides
Black cherry® .....oooovvineeereninnn. Prunus serotina
Swamp white oak? ... Quercus bicolor
Northern red 0ak2........oovveerieeenne Quercus rubra
American basswood3 ...........c..e Tilia americana
American elm? ... Ulmus americana

1 The common and. scientific names are based on
Little, Elbert L.

2This species or species group is considered a hard
hardwood, with an average specific gravity greater
than or equal to 0.50.

3This species or species group is considered a soft
hardwood, with an average specific gravity of less
than 0.50.

Noncommercial species

Striped maple ................. Acer pennsylvanicum
Mountain maple ......cccoeevereniennnn Acer spicatum
Hawthorn ...veveviniiienninnecsineee Crataegus Spp.
Eastern hophornbeam........... Ostrya virginiana
Canada plum .......cooveveinnneninininne. Prunus nigra
Pin cherry....cccoceevveneerenen Prunus pensylvanica
Wild plum ..eevveennnienniiiiien Prunus spp.
ChOKeChEITY ..cccvvverrnreennsecnins Prunus virginiana
WILIOW SPP. cevvvrerrrnnneneeremsimmnmmmuniinenee Salix spp.
DEFINITION OF TERMS

Average annual removals from growing
stock.—The average net growing-stock volume
in growing-stock trees removed annually for
forest products (including roundwood prod-
ucts and logging residues) and for other uses.
Average annual removals of growing stock are
reported for a period of several years (1980
through 1992 in this report) and are based on
information obtained from remeasurement
plots (see Survey Procedures in Appendix).

Average annual removals from sawtimber.—
The average net board foot sawtimber volume
of live sawtimber trees removed annually for
forest products (including roundwood prod-
ucts) and other uses. Average annual remov-
als of sawtimber are reported for a period of
several years (1980 through 1992 in this
report) and are based on information obtained
from remeasurement plots (see Survey Proce-
dures in Appendix).

Average net annual growth of growing
stock.—The annual change in volume of
sound wood in live sawtimber and poletimber
trees and the total volume of trees entering
these classes through ingrowth, less volume
losses resulting from natural causes.

Average net annual growth of sawtimber.—
The annual change in the volume of live
sawtimber trees and the total volume of trees
reaching sawtimber size, less volume losses
resulting from natural causes.

Basal area.—Tree area, in square feet, of the
cross section at breast height of a single tree.
When the basal areas of all trees in a stand
are summed, the result is usually expressed
as square feet of basal area per acre.
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Butt log.—The first 12 to 16 feet from a 1-foot
stump that could be, or is, cut. Minimum
standards for butt logs vary by species.

Clear panel.—A section of hardwood tree
surface one-fourth the circumference of the
tree and at least 2 feet long, free of limbs,
knots, bumps, and other indications of defect
that preclude clear cuttings.

Commercial species.—Tree species presently
or prospectively suitable for industrial wood
products. (Note: Excludes species of typically
small size, poor form, or inferior quality such
as hophornbeam, osage-orange, and redbud.)

Cull.—Portions of a tree that are unusable for
industrial woed products because of rot,
missing or dead material, or other defect.

Diameter class.—A classification of trees based
on diameter outside bark, measured at breast
height (d.b.h.). Two-inch diameter classes are
commonly used in Forest Inventory and
Analysis, with the even inch the approximate
midpoint for a class. For example, the 6-inch
class includes trees 5.0 through 6.9 inches
d.b.h.

Diameter at breast height (d.b.h.).—The
outside bark diameter at 4.5 feet (1.37 m)
above the forest floor on the uphill side of the
tree. For determining breast height, the forest
floor includes the duff layer that may be
present, but does not include unincorporated
woody debris that may rise above the ground
line.

Face.—A section of the tree surface one-fourth
the circumference of the tree extending the full

length of the log.

Forest land.—Land at least 16.7 percent
stocked by forest trees of any size, or formerly
having had such tree cover, and not currently
developed for nonforest use. (Note: Stocking
is measured by comparing specified standards
with basal area and/or number of trees, age
or size, and spacing.) The minimum area for
classification of forest land is 1 acre. Road-
side, streamside, and shelterbelt strips of
timber must have a crown width of at least
120 feet to qualify as forest land. Unimproved
roads and trails, streams, or other bodies of
water or clearings in forest areas shall be
classed as forest if less than 120 feet wide.
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(See definitions for Land, Timberland, Re-
served forest land, Stocking, and Water.)

Forest type.—A classification of forest land
based on the species forming a plurality of live
tree stocking. Major forest types on the
Hiawatha are:

Jack pine—Forests in which jack pine
comprises a plurality of the stocking. {Com-
mon associates include eastern white pine,
red pine, aspen, birch, and maple.)

Red pine—Forests in which red pine
comprises a plurality of the stocking. {Com-
mon assoclates include eastern white pine,
jack pine, aspen, birch, and maple.)

Eastern white pine.~—Forests in which
eastern white pine comprises a plurality of the
stocking. (Common associates include red
pine, jack pine, aspen, birch, and maple.)

Balsam fir—Forests in which balsam fir
and white spruce comprise a plurality of
stocking with balsam fir the most common.
(Common associates include white spruce,
aspen, maple, birch, northern white-cedar,
and tamarack.)

White spruce.—Forests in which white
spruce and balsam fir comprise a plurality of
the stocking with white spruce the most
common. (Common associates include bal-
sam fir, aspen, maple, birch, northern white-
cedar, and tamarack.)

Black spruce.—Forests in which swamp
conifers comprise a plurality of the stocking
with black spruce the most common. {Com-
mon associates include tamarack and north-
ern white-cedar.)

Northern white-cedar.—Forests in which
swamp conifer species comprise a plurality of
the stocking with northern white-cedar the
most common. (Common associates include
tamarack and black spruce.)

Tamarack.—Forests in which swamp
conifers comprise a plurality of the stocking
with tamarack the most common. (Common
associates include black spruce and northern
white-cedar.)

Oak-hickory—Forests in which northern
red oak, white oak, bur oak, or hickories,
singly or in combination, comprise a plurality
of the stocking. (Common associates include
jack pine, beech, yellow-poplar, elm, and
maple.) .

Elm-ash-soft maple.—Forests in which
lowland elm, ash, red maple, silver maple, and



cottonwood, singly or in combination, com-
prise a plurality of the stocking. (Common
?siocﬁates include birch, spruce, and balsam
ir.

Maple-birch—Forests in which sugar
maple, basswood, yellow birch, upland Ameri-
can elm, and red maple, singly or in combi-
nation, comprise a plurality of the stocking.
(Common associates include birch, spruce,
and balsam fir.)

Aspen.—Forests in which quaking aspen
or bigtooth aspen, singly or in combination,
comprise a plurality of the stocking. (Com-
mon assoclates include balsam poplar,
balsam fir, and paper birch.}

Paper birch.—Forests in which paper birch
comprises a plurality of the stocking. (Com-
mon associates include maple, aspen, and
balsam fir.)

Balsam poplar—Forests in which balsam
poplar comprises a plurality of the stocking.
(Common associates include aspen, elm, and
ash.)

Growing-stock tree.—A live tree of commer-
cial species that meets specified standards of
size, quality, and merchantability. {Note:
Excludes rough, rotten, and dead trees.)

Growing-stock volume.—Net volume in cubic
feet of growing-stock trees 5.0 inches d.b.h.
and over, from 1 foot above the ground to a
minimum 4.0-inch top diameter (outside
bark) of the central stem or to the point
where the central stem breaks into limbs.

Hard hardwoods.--Hardwood species with an
average specific gravity greater than 0.50
such as oaks, hard maple, and hickories.

Hardwoods.—Dicotyledonous trees, usually
broad-leaved and deciduous. (See Soft
hardwoods and Hard hardwoods.)

Land —A. Bureau of the Census. Dry land
and land temporarily or partly covered by
water such as marshes, swamps, and river
flood plains; streams and sloughs less than
one-eighth of a statute mile wide; and lakes,
reservoirs, and ponds less than 40 acres in
area.

B. Forest Inventory and Analysis. The
same as the Bureau of the Census, except
minimum width of streams, etc., is 120 feet
and minimum size of lakes, etc., is less than

1 acre.

Live trees.—Growing-stock, rough, and rotten
trees 1.0 inch d.b.h. and larger.

Log grade.—A log classification based on
external characteristics as indicators of
quality or value. (See Appendix for specific
grading factors used.)

Merchantable.—Refers to a pulpwood or saw-
log section that meets pulpwood or saw-10g
specifications, respectively.

Mortality.—The volume of sound wood in
growing-stock and sawtimber trees that die
annually.

National Forest land.—Federal land that has
been legally designated as National Forest or
purchase units, and other land administered
by the USDA Forest Service.

Net volume.—Gross volume less deductions
for rot, sweep, or other defect affecting use
for timber products.

Noncommercial species.—Tree species of
typically small size, poor form, or inferior
quality that normally do not develop into
trees suitable for industrial wood products.
Classified in volume tables as rough trees.

Nonforest land —Land that has never sup-
ported forests, and land formerly forested
where use for timber management is pre-
cluded by development for other uses. (Note:
Includes areas used for crops, improved
pasture, residential areas, city parks, im-
proved roads of any width and adjoining
clearings, powerline clearings of any width,
and 1- to 39.9- acre areas of water classifled
by the Bureau of the Census as land. If
intermingled in forest areas, unimproved
roads and nonforest strips must be more
than 120 feet wide and more than 1 acre in
area to qualify as nonforest land.)

a. Nonforest land without trees.—Nonforest
land with no live trees present.

b. Nonforest land with trees.—Nonforest
land with one or more trees per acre at least
5 inches d.b.h.

Nonstocked tand.—Forest land less than 16.7
percent stocked with live trees.

Poletimber stand.—(See Stand-size class.)
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Poletimber tree.—A tree of commercial spe-
cies at least 5.0 inches d.b.h. but smaller
than sawtimber size (9 inches d.b.h. for
softwoods, 11 inches d.b.h. for hardwoods).

Potential productivity class.—A classifica-
tion of forest lands in terms of inherent
capacity to grow crops of industrial wood.
The class identifies the potential growth in
merchantable cubic feet/acre/year at culmi-
nation of mean annual increment of fully
stocked natural stands.

Reserved forest land.—Forest land with-
drawn from timber utilization through
statute, administrative regulation, designa-
tion, or exclusive use for Christmas tree

production, as indicated by annual shearing.

Rotten tree.—A tree that does not meet
regional merchantability standards because
of excessive unsound cull.

Rough tree.—A tree that does not meet re-
gional merchantability standards because of
excessive sound cull. May include noncom-
mercial tree species.

Roundwood products.—Logs, bolts, or other
round sections (including chips from round-
wood) cut from trees for industrial or con-
sumer uses. (Note: Includes saw logs,
veneer logs, and bolts; cooperage logs and
bolts; pulpwood; fuelwood; pilings; poles;
posts; hewn ties; mine timbers; and various
other round, split, or hewn products.)

Salvable dead tree.—A standing or down
dead tree considered merchantable by
regional standards.

Sapling.—A live tree 1.0 to 5.0 inches d.b.h.

Sapling-seedling stand.—(See Stand-size
class.)

Saw log.—A log meeting minimum standards
of diameter, length, and defect. A saw log
must be at least 8 feet long, sound, straight,
have a minimum diameter outside bark
(d.o.b.) of 7.0 inches for softwoods and 9.0
inches for hardwoods, or have other combina-
tions of size and defect specified by regional
standards.
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Saw-log portion.—That part of the bole of
sawtimber trees between the stump and the
saw-log top.

Saw-log top.—The point on the bole of sawtim-
ber trees above which a saw log cannot be
produced. The minimum saw-log top is 7.0
inches d.o.b. for softwoods and 9.0 inches
d.o.b. for hardwoods.

Sawtimber stand.—{See Stand-size class.)

Sawtimber tree.—A tree of commercial species
containing at least a 12-foot saw log or two
noncontiguous saw logs 8 feet or longer, and
meeting regional specifications for freedom
from defect. Softwoods must be at least 9.0
inches d.b.h. Hardwoods must be at least
11.0 inches d.b.h.

Sawtimber volume.—Net volume of the saw-log
portion of live sawtimber in board feet, Inter-
national 1/4-inch rule (unless specified
otherwise), from the stump to a minimum 7-
inch top d.o.b. for softwoods and a minimum
9-inch top d.o.b. for hardwoods.

Seedling.—A live tree less than 1.0 inch d.b.h.
that is expected to survive. Only softwood
seedlings more than 6 inches tall and hard-
wood seedlings more than 1 foot tall are
counted.

Site index.—An expression of forest site quality
based on the height of a free-growing domi-
nant or codominant tree of a representative
species in the forest type at age 50.

Soft hardwoods.—Hardwood species with an
average specific gravity less than 0.50 such as
gum, yellow-poplar, cottonwood, red maple,
basswood, and willow.

Softwoods.—Coniferous trees, usually ever-
green, having needles or scale-like leaves.

Stand.—A group of trees on a minimum of 1
acre of forest land that is stocked by forest
trees of any size.

Stand-age class.—Age of main stand. Main
stand refers to trees of the dominant forest
type and stand-size class.



Stand-size class.—A classification of stocked
(see Stocking) forest land based on the size
class of live trees on the area; that is, sawtim-
ber, poletimber, or seedlings and saplings.

a. Sawtimber stands.—Stands with half or
more of live stocking in sawtimber or
poletimber trees, and with sawtimber stocking
at least equal to poletimber stocking.

b. Poletimber stands.—Stands with half or
more live stocking in poletimber and/or
sawtimber trees, and with poletimber stocking
exceeding that of sawtimber.

¢. Sapling-seedling stands.—Stands with
more than half of the live stocking in saplings
and/or seedlings.

Stocking.—The degree of occupancy of land by
live trees, measured by basal area; and/or the
number of trees in a stand by size or age and
spacing, compared to the basal area; and/or
number of trees required to fully utilize the
growth potential of the land; that is, the
stocking standard.

A stocking percent of 100 indicates full
utilization of the site and is equivalent to 80
square feet of basal area per acre in trees 5.0
inches d.b.h. and larger. In a stand of trees
less than 5.0 inches d.b.h., a stocking percent
of 100 would indicate that the present number
of trees is sufficient to produce 80 square feet
of basal area per acre when the trees reach
5.0 inches d.b.h.

Stands are grouped into the following
stocking classes:

Overstocked stands.—Stands in which
stocking of live trees is 133 percent or more.

Fully stocked stands.—Stands in which
stocking of live trees is from 100.0 to 132.9
percent.

Medium stocked stands.—Stands in which
stocking of live trees is from 60.0 to 99.9
percent.

Poorly stocked stands.—Stands in which
stocking of live trees is from 16.7 to 59.9
percent.

Nonstocked areas.—Timberland on which
stocking of live trees is less than 16.7 percent.

Timberland.—Forest land that is producing, or
capable of producing, in excess of 20 cubic
feet per acre per year of industrial wood crops
under natural conditions. In addition, the
forest land must not be withdrawn from
timber utilization, and not associated with

urban or rural development. Currently
inaccessible and inoperable areas are in-
cluded.

Tree.—A woody plant usually having one or
more perennial stems, a more or less definitely
formed crown of foliage, and a height of at
least 12 feet at maturity.

Tree grade.—A tree classification based on
external characteristics as indicators of
quality or value, used for hardwood species.
(See Appendix for specific grading factors
used.)

Tree size class.—A classification of trees based
on diameter at breast height, including saw-
timber trees, poletimber trees, saplings, and
seedlings.

Unproductive forest land.—Forest land inca-
pable of producing 20 cubic feet per acre per
year of industrial wood under natural condi-
tions because of adverse site conditions.
(Note: Adverse conditions include sterile soils,
dry climate, poor drainage, high elevation,
steepness, and rockiness).

Upper stem portion.—That part of the bole of
sawtimber trees above the saw-log top to a
minimum top diameter of 4.0 inches outside
bark, or to the point where the central stem
breaks into limbs.

Water.—(a) Bureau of the Census.—Permanent
inland water surfaces, such as lakes, reser-
voirs, and ponds at least 40 acres in area; and
streams, sloughs, estuaries, and canals at
least one-eighth of a statute mile wide.

(b) Noncensus.—Permanent inland
water surfaces, such as lakes, reservoirs,
and ponds from 1 to 39.9 acres in area; and
streams, sloughs, estuaries, and canals from
120 feet to one-eighth of a statute mile wide.
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Table 1.--Area by county and major land-use class,
Hiawatha National Forest, Michigan, 1993

(In thousand acres)

Forest land
Total All Reserved Other Non-
land forest Timber- timber- forest forest
County area land land land land land
Alger 127.3 121.9 105.3 13.2 3.4 5.4
Chippewa 244.0 225.0 204.0 17.4 3.6 19.0
Delta 241.6 220.6 218.9 - 1.7 21.0
Mackinac 151.7 141.8 119.6 222 - 9.9
Schoolcraft 122.5 109.4 103.9 5.5 - 13.1
Marquette 5.0 5.0 5.0 - - -
All counties 892.1 823.7 756.7 58.3 8.7 68.4

Note: The timberland total includes 298,700 acres identified in the Forest Plan
as "reserved" land that had not been located on the ground before this survey.

Table 2.--Area of timberland by forest type and stand size,
Hiawatha National Forest, 1993

(In thousand acres)

Stand-size class

Al Seedling &

Forest type stands  Sawtimber Poletimber sapling
Jack pine 69.9 22 45 29
Red pine 81.3 52.1 7.9 21.3
White pine 17.7 17.7 - -
Balsam fir 35.3 5.2 73 22.8
White spruce 23.6 4.8 9.3 9.5
Black spruce 62.7 12.7 11.7 38.3
Northern white-cedar 84.3 22.4 46.8 15.1
Tamarack 5.2 - - 5.2
Oak-hickory 16.7 - 20 147
Elm-ash-soft maple 24.8 22 143 8.3
Maple-birch 236.1 134.7 44.6 56.8
Aspen 81.3 22.2 15.2 439
Paper birch 4.8 4.8 - -
Balsam poplar 13.0 2.6 4.5 5.9
All types 756.7 303.4 208.6 244.7
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Table 4.--Area of timberland by forest type and potential productivity class,
Hiawatha National Forest, 1993

(In thousand acres)

All 120+ 85-119 50-84 Lessthan

Forest type classes cu. ft. cu. ft. cu. ft. 49 cu. ft.
Jack pine 69.9 - - 21.2 48.7
Red pine 81.3 191 36.1 26.1 -
White pine 17.7 - 6.1 4.9 6.7
Balsam fir 35.3 5.4 16.5 23 11.1
White spruce 23.6 - 7.7 15.9 -
Black spruce 62.7 - - 23.4 398.3
Northern white-cedar 84.3 - - 15.6 68.7
Tamarack 5.2 - - - 5.2
Oak-hickory 16.7 - - 5.3 114
Elm-ash-soft maple 24.8 - - - 248
Maple-birch 236.1 - 37.8 132.7 65.6
Aspen 81.3 - 17.7 37.6 26.0
Paper birch 4.8 - - 4.8 -
Balsam poplar 13.0 - 4.2 8.8 -

All types 756.7 24.5 126.1 298.6 307.5




Table 5.--Area of timberland by forest type and stocking class of growing-stock trees,
Hiawatha National Forest, 1993

(In thousand acres)

Stocking class

All Poorly Moderately  Fully
Forest type classes stocked stocked  stocked
Jack pine 69.9 5.6 25.1 39.2
Red pine 81.3 - 10.5 70.8
White pine 17.7 - 1.3 16.4
Balsam fir 35.3 13.8 6.8 14.7
White spruce 23.6 - 6.6 17.0
Black spruce 62.7 - 15.2 47.5
Northern white-cedar 84.3 7.6 4.7 72.0
Tamarack 5.2 - 5.2 -
Oak-hickory 16.7 - - 16.7
Elm-ash-soft maple 248 - 3.8 21.0
Maple-birch 236.1 - 9.4 226.7
Aspen 81.3 3.5 12.8 65.0
Paper birch 4.8 - 4.8 -
Balsam poplar 13.0 2.1 2.1 8.8

All types 756.7 32.6 108.3 615.8




47 Sv9 LES vee't 8.¥'2 899°G S¥8'0L  0v6'02 66c0F ¢6£'G9  0G9'E0L G91'L92 9.L6'8LS sa108ds ||Iv

62 108 9/€ €S/ 0S5'1 1662 26L's Lv8'6 ¥81°LI 006'v2 6/9'ty  80G'¢EL 22E'lET el
- S - - - - P - LGL 9/¢ Ll £99'9 610'8 “dds [eio1swiwioouoN
- - 8 - 9 Lz 802 69 rAY! 98¢ 819 1822 SvS'6 Auayo yoelg
- - ¥ 9l 2s 122 L0V 6.6 151 £92'c 1£9'2 18's 115'S) youq Jeded
- 9 151 oLt 122 St 8l 8G2'1 8192 885'c 098°L S8e‘ly  2le'ss uadse Bupjenpd
- vl 61 8L 9e 69 281 916 205 Syl 2.5°1L 8.0°c ISL'L uadse yo0l6ig
L - - 8 LS €01 Gl2 681 16¥ 182 809°t 4R 7 eeL'g Jeidod wesjeq
- - - ) £ - - - 0e - 12 Gie 29e yse uaaib pue ajym
- - - - - 6 St 7 192 ¥06 1£8'E $08°‘9 S06°L1L yseyoe|gd
- - - - - - (o] - 6V 18 - 882 82y w3
0l Ly €L €12 Sie 189 syl LY6'2 gee's 5522 0£0'21 198'82  8LL'6S ojdew pay
g} 98 8 16 10€ 23S €S1°L Svee 2es'e 9se's L12'8 869'22  LOV'PY ejdew Jebng
S 8y 89 Spl 9/l 2Ll 9/2 cov 608 evy 855 74 925'c youiq MOlIeA
- ¥6 74 8€l 882 125 98¢ 892 299 LELL pI9't oLty 982'6 yosag
- 9 - 8 ol Sl St 88 €12 66 2L 12 118 poomsseg
- b - € 6 9l 22 sel 1ee 98 852 ozt 196 3eo pay
- - - - - - - Gl - - - - 1 eo aIyM
mvoozﬁ._mI
€l 65€ 192 L 826 199°2 £69'G €60'LL  GLL'€2 g6v'O¥ L1619 LS9'vEL  ¥S9°182 felot
] S Ll 6€ $S1 12y 0S0°'t 0eL'2 1S9°L 6v6'cl €6V'8L  G62'62  908'€L  JEPad-9lyM UIBYUON
- - 12 ¥ 81 L2 4! op 2L ovv o't S0E'y 8ee’9 yoesewej
4 el 16 Vil 6.1 ozy 92s 109 9¢e8 608 el sev'e bS8 NoOojWaH
- - - 6 6 61 08 20 988°tL 2e6'e 199'8 6c'cs  269'89 1} wesjeg
- ¥ - - - 89 g9l 86v 9202 99¢€'9 ocL‘'el  26L'02  evver aonuds xoelg
- 9 6 e St 9t oLe 2.8 0€s oLL't 1rs's 2eL'e 266°L1 eonuds enym
6 €51 66 9gl 622 162 15017 $.9 026 900°tL YrsAll 8562 soL‘s aud aNym
- 1514 Ly 9L €.2 202't S25'2 1SE°E ove'e 282y 2L6'9 6l¥'L 9ev'62 auid pay
- v - 4! 12 16 28S €16't 8¥6's 865'8 £61°S L26°E 562'92 auid xoep
SPOoOMIOS
+0'62 6'82 6'02 68t 691 6l 62l 601 6'8 69 6 62 S9SSB|D dnoib saioedg
012 061 0Lt -0'GL o€l 0L 06 -0'L 0§ -0 -0’} v

(ubray 1se8Iq 1B SBYdU|) SSe|D isjsuwelq

(seai} puesnoyj uj)

£661 ‘IS8104 [BUOlIEN BljemelH
‘ssejo Jejawelp pue dnolb saioads Aq puepaquill UO Soa1) BAl [[E JO JaqUINN--'9 3|qeL

26



Z18'68l 2s1'682 ¥82'vSZ 9.6'98¢ 622'020°L ev0'oee 859'eee 69.'v.2 9€8'062 G0E‘Sel'L sousig iy
56602 LLL'SY 9e9'Ly  L68'vC  G¥9CEL 266°€2 0S0°LS 828'vy 090'92  0€6'SPl aoeub|ig
eS1°LL 0S0'99 LIL'vL  ve6'06  vys'sve 596°0¢ cLL'LL 8518 /28'V6 280'GLc  OUBN'9lS ynes
0,99 886°£9 g9e9'sy €2.'66  L00'68C £2.'68 oee'sL EPEES  18¥'96  LLL'LIE Buisiunpy
6v.'8€ 12S'€S 29.'6e 81§88y 9659/l LEL'ZY 886'6S GGe'LE 9/02S 950°¢6L anbpsiuepy
052‘9¢e 0LY'9S EVG'ES vl6'92  LLL'ElL G29'ey 8/9'99 G9.°lS eee'l2  09v'v6L lany pidey
.............. 199} 0IqNO pUBSNOY | - - - - - - === ==-=-= ==-----=------]98}0/qNO PUBSNOY[ - -~ =-=~=-=-=---- - -~
SPOOMpIBY SPOOMPIEYSPOOMIOS  auld se|oads SPOOMPIBY SPOOMPJEY SPOOMYIOS  duid seoads puIsIg
pieH Hosg BUYIO v pleH Hos B_yI0 v
dnoib sainads Jolep dnoJb saioads 1ofepy
5931} ¥00}S-BuImoln) $831} 9A]| IV

£661 ‘153104 [euoneN eyiemelH

‘dnolb ssjoads sofew pue joulsiq Jabuey Aq puepagquiy uo saal) %00)s-Buimolb pue saal) aAj |[B JO BWN|OA }JaN- -'Z 3|qe L

27



£€26'7L  699'0F LLL'SL €€228y l2L'ee 69€'cl 222 /S6'LEL 2L2'0v €60'le /6L'YZ 9S6'Lp 86L'%PL PEL'8L SOE'sEi'l sal0ads |y

¥¥5'8 %86 020'LG  692'Gee L0L'LL 926'9 - 6iv'Le £09'2 1eL'8 6188 1862  6SY'L g92v’'L  00.'€SS [elol

- - - 6822 - - - - - - - - - - 6822 ‘dds [ej0ieWWOdUON
- - 891 £/2'6L  2¢ee - - - - - - - 2e0°t 6.1 +¥86'02 Ausyd yorlg
898 eLL'8 £€9'G 2021 ¥98'2 evi'L - Ley'L eze’l 160°S L9 €0e 0LL 12S 20L°9% youq Jeded
68€'} 269 6LP'6E  919'6 igl'e - - yv'e 860 902’ 990'S 190°L  €16°L Okt T A VA uadse fupiend
- - 090"y 9e6'L 9.9 gsL'e - $88°tL L00°t - - (A4 29 14014 9ee'6l uadse yiooibig
162'G  6eY gse'e 808 L6 - - 16L'C - - $86 - - - G65'GL lejdod wesjeg
- - - Lig - - - - - - - - - - Lie yse uaaib pue aium
659 - 064 Ge8 Lev'L - - 6LLL - - - - - - 68y yse xoe|g
- - 811 9Lt S02 - - - - - - - - - 66V wi3
LEE - leg'e Lov'0EL  G60°L 98¢ - ove'L SLL'L 8.6 ysv'l $60°'L  SO¥'L 902 998'6vi a|dew pay
- - gve §96'22L Lvl - - 9it - - (¥4 4 - evo'tL - GES'seh e|dew sebng
- - - 908'0€  9S9 - - 869 - - 9/¢ - - - 9EY've Yoiig MOliIBA
- - - 0928 - - - - - - - - 09 - 802'eS yoeeg
- - - 129'v - - - - - - - - - - 129y poomssed
- - - G6S - 690t - - - 9sYy - - - - ozL'y 3eo pay
- - - - (243 - - - - - - - - - 114" 3eo alyM

SPOOMpIEH

6.9 a8 1GL'8L  896'98  tLO‘9L evy'9 222 86G'9LL  699'2¢ 29621 8.6'GL  6L0'Gy 62€°LE€L 869'9L G09'LLS [ejoL

o'y - eLe’L 60L°'L  26S'S - - 886'v6 6 SeL'L eov'e  vv 6.€ - E€L6'LLL Jeped-ajiym UieyUoN
o9y - - Lok - - 22 2es'tL €59 - 99 S8l - - L18'e soesewe]
- - GelL €GL'es  28s’t - - 098 - - 900'tL oKLt - - 900'6S yoojweH
€85 sz8 L¥0'L  2e6'L  ewv'e - - z8v'e vi8'e  Sev'l S6.'C  6SC - 06S +¥92'0€ 1y wesjeg
- - 260°'c 268t 686'2 - - ¥58'6 L0E'vL - st viv'y 662 129'L  2vi'oy eonuds oe|g
116 - ¥26't toz'e  evL'L - - g6e'2 66S'c  8ie'L €00t - 143 9G1 L29'c2 8onids 8liyM
218> - 0ce ¥e2'2l 069 - - €02'y v68'y 28t 9eL'e 065°tE ¥19't geg'c  91L'e9 euid ejUM
- - ovo'L 881} - eve'e - 122 6vS'e 266 ele 80L'S 8.2'/2L 6S6'8 290'2St eud pey
- - LeLe 85t - v6L'y - - 6v8'2 - g8g 6v0'L GSE'L 1€L'29 850°18 eud oer

Spoomyos

reidod  youq uedsy yonqg  ejdews jos Aoy  oel Jeped eoruds  eoruds 1y euid euid eud sedA} dnoib seroeds

wesjeg Jeded -s|dep -yse eQ -ewej -eym  oB|g  eIym  wesjeg ONUM  pey  joer 7
-wig3 WweyuoN
(198} 210n> puesnoy} uj)

€661 ‘159104 [BUOHEN eijiemel
‘edA} 10104 pue dnoib sejoeds Aq puepequil UO S881} BAl| |[B JO BWN|OA JoN--'g 8jqe ]

28



6G5'€  0lL9'€y 82042 Oel'eyr 959'89  186LLL 6¥6'/Sl OV2'S6l 686'202 /8Y'SSk 622020'L sai0ads |y

Y viv'st  LZLL'el s98'ee  ISbey 61409 166'e.  ¥28'96  ©/6°16  €v.'09  696'8L¥ [eloL

- - /81 - G902 20b'y 6LL'E 69Y°S 169 2 S6E°91 Ausyd xoelg

- - (054 2ov 691°1 yve'y 825°S G156 y8L'0L  Ll2'8 6v10b youiq Jeded

- 202 L) (Keloy 218's 9/2'L 989°L 90t 1 Loe'vL  0eL's 90809 uadse bupenp

- 86€ 660'L 508 806 ovi‘L 65.°2 129 62L'e 29l'e 120°LL uadse yjoolbig

A - - 6.2 568l £89'2 065°c 1881 16€2 GLL'L 82v'vi lejdod wesieg

- - - 16 - - - - yel - 1€2 yse uaaib pue spym

- - - - - €61 141 8€S 18€'1 Geo‘e Lee'y ysexoe|g

- - - - - - 9Lt - 502 - I8¢ w3

- LLL'e ££2'2 1609 9/6'6 €00'vL  Obl'02  20v'82  9/8'82 6506l L6V LEL a|dew pay

625 ¥88°9 LSE'Y 189'c 6596 LIV LL9'6L  93L've  S90°le  268v 188911 a|dew sebng

74! 882‘L 9LL°1 £v8'e 160y 106°E 6vL'E LeL'Y O & viL ¥2.'92 Yo11q MOJIS A

. Siy'y 861 010's 226'9 POl 0S9'S 282 sve'e p1Le 096°LYy yosag

- - - - - 90¢ 88L 981t 29v't 9ge 8.0y poomsseq

- LEL - 00} - e 182 990"t €08t YA 8/8'c 3eo pay

- - - - - - - evi - - evi %eo0 8iIUM
SpPoOMpIeH

€€8'c  961'82 LI6'El G98'8L 66192 295/S  8L0P8 91686  9L09LL v¥LV6 092 L¥S el

€62 - 96¢ €6 v1L'2 £60°9 PLO‘LL  /8Y'6L 6SP'ee 19€'82  80E€'€0l  Jepad-sliym UIBYLON

- - 102 - vy 159 £/2 /82 89 6SH'L 65v'e yoerewe ]

26L G95‘'0L Y08V 182°2 £P6'y 1S5°'6 G29'L v.8'c 109'€ 661 1206 yoojwaH

- - - eey 2ie 06€ £2v'L 0912 £16'0L  6£8'6 0008 1)} wesfeg

- ¥92 - - - seL'L 1692 LEL'Y g8ee’sl vyl £61°6€ @onids xoe|g

- €85 88t G/0'L 659°'L 166'2 868y 12L'S 966'2 0s8'2 122'€2 aoruds ajym

88/'L  06S'€l 169G £28°s 2LOL 2s0'9 LIv'9 £99'S ere'y £22°C 195'8S auid apum

- vv6'e lee‘ez veo'e $90'6 8/6'/2  vEe‘'or  9Sk‘'se  gee'sl  99L'LL 0£6°0S1 auid pay

- 062 - 882 - £sL'e erL's 2£8'91 120'0c  ebl'6l s8y'LL auld xoep
spoomyos

+062 682 602 681 691 X4! 6¢Ch 60l 68 69 Sasse|d dnoib sapadg
012 061 041 -0'Gl -0l L -0'6 0L -0'G v

(1ybiay 1se2.1q 1B SB8YOU}) SSB|O Jajauelq

(199} 21gn0 puesnoy} uj)

€661 ‘152104 JeuoleN eyjemelH
‘ssejo sejoweip pue dnoib seioads Ag puepagqui UO $8a1) 320is-Buimolb jo awnjoA 1aN--'6 2|qe]

29



8|1 Youl-p/ | [eUONBUIS| /)

€2l'le  0/02bc 686kl 8SE6le <cLS'66C ¥SL'2LG 9S0'€EL 6vS'88Y  LLV'6SL2 $8108dS ||y
606'€ G8b'6/  G9G'G9 9/8'0LL 0/1°002 99v'2lZ ¥S8'/0E - G2E'9v0°1 [eloL
- - 616 - ¥/S'6  0/G'6L 900'€L - 690°cy Ausyd yoeig
- - $0L'L 2881 gee's  L1S'8L  es8bee - oee'sy youq seded
- £50°L 62e'L  €ee'ZL  86€'Le 9Gl'eE 9682 - SoL'6L uadse bupjenp
- 6602 695G G96'¢ tee'v  9/2's  9loer - 98l'ee uadse yiooibig
18¢ - - 29¢e'l Syl'8 86121 60E'GL - G66'LE lejdod wesjeg
- - - 09y - - - - 09t yse usaib pue aliym
- - - - - L8 ¥60'L - G96'L yse oejg
- - - - - - 902 - 90L w3
- €55°0L  9€80L  lgo‘68  B06'SP GSLL9  veg'es - L0612 aidew pay
££8'2 800'6E 69512 6GL'ZL  686'W¥ GGL'0S Gp2'l8 - 851 'vS2 a|dew sebng
669 €8.'9 260'6  2se'6l  ¢9l'6L  g8g'8lL  GSO'9F - 12668 Yoliq MOjjo A
- yeY'€e  IPL'6  €lE'SZ  SEl've  e8l'6y 2eLYVe - 0£0'99} yosag
- - - - £8c’l 8.£'c - L9L'y poomsseg
- GSS - 699 - pIS'E  ¥60‘L - zeo'e 3eo pay
SpoomplieH
vie'ZlL 68529 veb'lL 2820l 20¥'6EL 882°00€ <202'Gey 6vS'e8y 9vL'ELLt feljoL
825°1L . 8612  GSO'S Syl PSS LE  0/8'8S 19696  1¥9°0lc  JEPed-8lym UISYUON
- - S - 6.8  vpS'e  Lev'L  ovb'L €96'6 yoerewe |
186'% LEL49  1l0'Z2 vS9'6€  6Li‘9Z  ooL'sy 8ve'le  602'8t Gel'ege 3oojWwaH
- - - yo¥'e 1S9'L  086°F  690°L  /60'VE 102y 1y wesieg
- 66S°L - - - 226'6  vee'vi  €09'¥e  8LL'0S sonids yoejg
- yig'e 2182 99l'0 G02'6  €/0'9L 80G'G2 G2g'6C  80S'T6 eonuds aliym
G0/'0L  LS0'ZL 06808 6€L'0c 6219t tveg'se  8¥L'0E OllL'se  2le'tie suid aliym
- Ww2'Ll  G82'€L I8l viv'6Y SI6LYL v620Le Lb9LLL  £8L'2€9 auid pay
- LEV'L - 18S°L - oELlL  vE2'OF 16908  SYO'SEL auid xoer
SpoomMmyosg
+0'62 6'82 602 681 691 X4} 6¢Cl 601 S885BJ0 dnoub seioadg
-0’12 -0’61 -0/t -0'SH -0'€l 0L -0'6 1\

(ybley 1sERIq B Saydul) SSeO Jajewelq

/1 (193} pyeoq puesnoyj uj)

£661 ‘Ise104 [euolieN eyiemeiy
‘ssejo Jejewelp pue dnoib seioeds Aq puepaquill UO JOQUINMES JO SWNJOA J1BN--'0} 8idel

30



"8InJ Youl-p/ | [euoleusal| /|

Lye'vis $¥80°'ces 9S1'v.L9 066'8€0°L  LL¥'6GL'C /18681 2sl‘68e v¥8e'vSe 9.6'98¢ 622020t $8IUN0D |IY
ovL'se €Ll - - Si6'op 290°6 SL6'v - - LEO'VL apenbiepy
ere'vil 2l'lL yiLo‘Lol 69.'GG1 2se'6hy 18S‘ce leg'6e L12'1¢8 969'8€ LEo‘syi Jelrlooyos
9/6G'GS 605'08 JAZARA 288'gL 1 yiz2'o8e giv'ie 0Le'0s 892'0 168've 168eri orubjoRIN
oys‘ovi ocy'sst L20'egl 612'991 002'G529 685°95 £€8'e8 018'vL 186'8S gig'vie elag
62e'sy 6SE9LL re'srl $S6'€92 986'¥.S 2EL9L ,S8'09 S80°0L ¥26'06 865°8€C emaddiyp
zig'ect 968°'68 oe6‘oet 991'0¢ge $08'289 LEV'ES gvo'6y $06°'Ge 8LY'EL 6S¥'20e 1By
............. /L 188) PIBOG PUBSNOY - =-=-========  =ecececcennne-]38]0/GNO PUBSNOY[ = === ===~~~

SPOOMpIBY SPOOMPJBY SPOOMJOS  aulg seioads SPOOMPIEY SPOOMpIEBY SPOOMIOS  auldg seinads Auno)

pleH Hos Byl0 1\ pleH yos BUl0 14
dnoib seioads Jolepy dnoJb saoads Jofepy
19qQUIIMES ¥00}S BUIMOID)

€661 159104 [euonEeN eylemelH
‘dnoub saioads Jofew pue Alunod Aq puepaquuil Uo Jaquiimes pue %ools Buimolb Jo awnjoA JoaN--| | 8jqel

31



501022 96¥'6¥¢ G6e°182 Sz L0221t sesse| ||y
£9 8£8'G1 985’9 60v'V 968'92 jejol
- 92.'1 £eL'e 2c9't 16¥'G Jaquiysjod
£9 ZL'yL eSv'y 111'2 SoP'12 lequinmes
S92alJ} peap a|geAjes
Zvo‘oee 859'CEE 69.'v.2 9£8°96¢ G0e'sel't seal} aAll [IY
522'0e 90G'v¥ 58402 098'6 9/0'G0L s88l} |[Nd ||Y
615y 626'c 1652 ¥ei 691 HL felol
e 919 £98 - L2Lt laquuiiejod
Lie'y cle'e yeL) yel 8v¥'6 lsquimes
$884} Usjioy
Zri'el 269'0€ €.6'Sl 9v9'9 €sy'eL [eloL
808'8 oeez'gl 82.'S €9/'2 625'ce lequineiod
peeol 29P'v1 S¥20l €88'c ¥26'8¢ lequmes
soal} ybnoy
$95°9 G88'6 Gl6'L 060'c pSv'Le seal} Boj-uoys
s8al] ||InD
218'681 251'682 v82'v5e 9/6'982 622020} s80l) %00}s-BuImoib (I
80.°6. zec'69t €66Vl 19/'G8 008°6SY Jaquinejod
601011 028'641 162'621 602102 62¥'095 feloL
Le0'62 801°GE Ge29l G92'22 6€9°201 uoruod waeys saddn
8.0'i8 FAVA 2] 9S0‘ElL L yv6'8.LL 06.'LSY uoipod Boj-meg
Jaquimes
soaJ)] ¥ools-Buimoln
S981} OAIN
spoompley spoompiey SpPOOMYOS auld sal0ads Jaquil} Jo sseln
pieH Hos U0 I

dnoib seioads Jofeyy

€661 ‘158104 jeuoneN eyiemely

(189} 01gNo puesnoy} u})

‘dnoJb sejoads Jofew pue Jaqui Jo SSe|O Aq puBpaquIl} UO Jequil} JO SWN|OA JoN--"gL 8|qe L

32



"8I Youl-p/}. [euoReUIB] /|

98Y'y 060t 086°L} L08°L £98°/2 5.2} mw,v.m €19y ev8'e 6SL'ElL SBRUNOY |y
ov - - - (014 A 14" - - 1S aenbiepyy
- 89¢€ 114 1472 1G9°L - 681 cel cle €69 Helojooyos
c¢le €69 vee 182'z 08€'e 1138 €95 5144 oSyt 685'e oeuDjoB
o't 6v2‘L ove's 929 Gee'Ll 89¢ 92L vige 688 6Ly Bjjeg
9802 091t 2e9'e L29'f  GSS'L SLy z8v'l 689t LSS L6L'Y emaddiyo
88 0cL £ce 6.6°L 906‘c c8c 14°14 (514" VLS 9EY'L 1ebly
seeeeweoo---/]189] PJROQ PUBSNOY| - - - - - R L T L T 198j 091qno puesnoy| - - - - - e
spoompley spoompley SPOOMYOS ouid wmmomaw SpoomMpiey Sspoompiey spoomyjos ouid wm_owaw 3:300
pleH Hos Byl0 1h-4 pieH Hos 1BYlo v
dnoib saioads Jofepy dnoib seads lofepy
19qUINMES 00}s BumoIn

26610861 158104 [BUOHEN BUIEMEIH
‘dno.b setoads Jofew pue AJunod Aq puepaquil UO J8QUINMES PUE %00}S Bumoib jo sjeaowss [enuue abesoay--y| sjqey

"Bini Youl-p/| jeuoneussiyl /1

908'S1 12’61 v.V'61 G909y  919°00} 500y ioL‘g 808G 8G5'0L  2/v'92 $OJUNOD Iy
Sev 9¢L - - 1SLL €01 LG1 - - 092 ajjenbiepy
¥G6'l 60.'2 vp6'L SyL‘z gsl'el SIS ceL 8 9/2't 19E°E yelojooyog
868'L 966'C 99/'v 029y 082'GL 16S LV 820°tL 826 veL'e oeub{oBly
ov6's 1GE'Y €L9'2 €658 €25'92 yig't 002 96v°2 6912 9818 eljed
EV8°L Lo2'y 66€'2 1502t ¥61'02 sy 686 G20t S¥'e  L/8'S emaddiyp
avl'e 282'e 2692 269°¢cl aly'‘eg oelL't €v0'L 1584 oLv'e 850°S 1By
.......... - - /1 188} DIBOQG PUBSNOY] ==~===-=-==-=- memee e - -1088)0IQNO PUBSNOY ] - - - = == === = = -
SpPoOOMpIBY  SPOOMPIBY  SPOOMLOS Buld  seloads SPOOMpIBY  SPOOMPDIEY  SPOOMIOS auld seieds Auno)
pleH 1os Byl v pieH HoS 18410 v
dnoib saioads ofepy dnoib sepads Jolepy
19QUINMES %00}s BUIMOID)

2661-0861 ‘1se104 [euoneN eyiemelH
‘dno.b sejoads Jofew pue Aunod Aq puepequil Uo JequIMES pue 20ls Buimolb jo ymolb lenuue Jau abesany--'g| alqel

33



34

Table 15.--Average net annual growth, average annual mertality, and average annual removals of
growing stock and sawtimber on timberland by species group,
Hiawatha National Forest, 1980-1992

Growing stock Sawtimber
Average Average Average Average Average Average
net annual annual annual net annual  annual annual
Species group growth  mortality removals growth mortality removals
----- Thousand cubic feet - - - - - - - - -~ Thousand board feet 1/--- - -
Softwoods
Jack pine 1,764 862 1,983 5,971 1,577 2,487
Red pine 6,875 9 1,524 30,456 99 3,105
White pine 1,919 92 336 9,638 295 1,715
White spruce 1,808 387 2,427 6,058 1,743 8,967
Black spruce 114 969 504 -1,077 1,768 900
Balsam fir 399 1,012 845 2,036 2,338 833
Hemlock 863 186 154 5,505 796 804
Tamarack 79 34 36 137 20 -
Northern white-cedar 2,545 317 647 6,815 930 476
Total 16,366 3,868 8,456 65,539 9,636 19,287
Hardwoods
White oak 4 - - 134 - -
Red oak 79 9 - 315 11 257
Basswood 96 36 88 5,377 6 630
Beech 970 72 245 1,017 212 2,042
Yellow birch -31 271 454 9,276 1,059 1,814
Sugar maple 2,983 333 576 9,118 839 1,674
Red maple 3,300 464 1,062 -26 468 -
Elm -35 62 - 122 151 -
Black ash 140 37 - 2 - -
Balsam poplar 170 547 116 117 1,644 -
Bigtooth aspen 418 198 272 1,275 276 497
Quaking aspen 1,419 1,332 938 6,769 2,333 448
Paper birch 317 591 614 412 858 1,016
Black cherry 276 67 338 1,169 155 198
Total 10,106 4,019 4,703 35,077 8,012 8,576
All species 26,472 7,887 13,159 100,616 17,648 27,863

1/ International 1/4-inch rule.



Table 16.--Volume of sawtimber on timberland by species group and butt log grade
or tree grade, Hiawatha National Forest, 1993

(In thousand board feet) 1/

Butt log grade
All
Species grades 1 2 3 4
Softwoods
Jack pine 135,045 - - 135,045 -
Red pine 632,733 4,071 18,190 610,472 -
White pine 271,212 56,099 53,026 97,229 64,858
White spruce 92,508 - 1,733 90,775 -
Black spruce 50,118 - - 50,118 -
Balsam fir 47,201 - - 47,201 -
Hemiock 263,725 20,308 36,061 207,356 -
Tamarack 9,963 - - 9,963 -
Northern white-cedar 210,641 - - 210,641 -
Total 1,713,146 80,478 109,011 1,458,799 64,858
Tree grade
All Tie
Species grades 1 2 3 and timber
Hardwoods
Red oak 3,632 - 1,664 - 1,968
Basswood 4,761 - 2,321 2,440 -
Beech 166,070 18,945 66,984 51,377 28,765
Yellow birch 89,921 10,485 38,744 34,731 5,961
Sugar maple 254,158 19,811 86,973 124,606 22,768
Red maple 241,907 18,254 69,880 123,852 29,920
Eim 706 - - 706 -
Black ash 1,965 - - 1,965 -
White and green ash 460 - - 460 -
Balsam poplar 37,995 2,214 9,959 12,355 13,467
Bigtooth aspen 33,186 5,807 4,683 18,891 3,805
Quaking aspen 119,165 11,655 44,623 45,223 17,664
Paper birch 49,330 - 11,537 33,044 4,749
Black cherry 43,069 - 25,079 17,114 875
Total 1,046,325 87,172 362,446 466,765 129,942
All species 2,759,471 167,650 471,457 1,925,564 194,800

1/ International 1/4-inch rule.
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