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The Timber Resource of the
Chippewa National Forest

Neal P. Kingsley and Robert E. Brittain

Note: Data from new forest inventories are often
compared with data from earlier inventories to
determine trends in _forest resources. However,
for the comparisons to be valid, the procedures
used in the two inverntories must be similar. As a
result of our ongoing efforts to improve the
efficiency and reliability of the inventory, several
changes in procedures and definitions have
occurred since 1980. Because some of these
changes will malke it inappropriate to directly
compare the 1990 data with those published for
1980, data from the 1980 inventory have been
reprocessed using the 1990 procedures. Please
refer to the section labeled “Comparing
Minnesota’s Fifth Inventory with the Fourth
Inventory” for more details.

The Chippewa is the oldest of the Eastern
Region's National Forests. In 1902, the Minne-
sota Federation of Women’s Clubs secured
passage of the Morris Act, protecting the area as
a Forest Preserve. In 1908, President Theodore
Roosevelt proclaimed this same area as the
Minnesota National Forest. Later the name was
changed to reflect the region’s dominant Indian
influence. Most of the Leech Lake Indian
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Reservation lies within the Forest's outer bound-
ary. More than 5,000 cultural resource sites are
believed to exist on the Chippewa. Managing
these sites in cooperation with the Indian
community is an integral part of managing this
National Forest.

The Chippewa National Forest has been man-
aged for more than 75 years under the multiple-
use concept of forest management. This con-
cept integrates all the Forest's resources—
wildlife, water, recreation, cultural heritage, and
timber. Wildlife, especially white tail deer,
grouse, and many species of waterfowl abound.
The Chippewa is home to one of the largest
concentrations of bald eagles in the United
States and to small populations of timber wolves
and moose.

Water is everywhere on the Chippewa. More
than 900 miles of rivers and streams and more
than 162,000 acres of wetlands provide essen-
tial habitat for over 200 species of fish and
wildlife including walleye pike, northern pike,
eagles, ospreys, herons, loons, and many other
wetland birds. The management and protection
of this water resource are important functions of
the Forest.

With an abundance of water, wildlife, and scenic
beauty, the Chippewa is becoming an increas-
ingly important recreational resource. The
Forest provides campgrounds, picnic areas, boat
launch sites, and trails for recreationists. In
1990, the Chippewa had an estimated 4.5
million recreation visitors.

In addition to providing wildlife habitat, water-
shed protection, recreational opportunities, and
taking care of cultural treasures, the Chippewa
has sold an average of 142,000 cords of wood
annually over the past 10 years to Minnesota’s
forest-based industries._ This report is about the
Chippewa’s role as a supplier of timber. Not all
the volume and growth reported here is in fact



available for timber harvesting. Because man-
agement of the Chippewa is guided by a com-
prehensive management plan, some areas are
managed for non-timber benefits and others are
not currently available for harvesting to allow
them to develop into desired forest ecosystems.

Forest Area

The Chippewa National Forest encompasses
662.9 thousand acres of land in north-central
Minnesota. Nearly 88 percent of this land—
581.6 thousand acres—is classed as forest land.
Of this, 567.2 thousand acres is classed as
timberland, forest land that is capable of pro-
ducing a sustained crop of wood and that is not
withdrawn from timber harvesting. Under the
Forest’'s management plan, 480 thousand acres
are considered suitable for harvesting.

The aspen forest type dominates the Chippewa’s
landscape, covering 42 percent of the Forest's
timberland—238.6 thousand acres (fig. 1).
Despite the predominance of aspen, the Forest
still contains an impressive mix of species.
However, no other forest type accounts for more
than 10 percent of the Forest's area. The
second most abundant type, maple-basswood,
covers only 55.4 thousand acres. The third and
fourth ranked types, red pine and black spruce,
cover 51.3 and 37.5 thousand acres, respec-
tively?.

Timber on the Chippewa is maturing (fig. 2). In
1990, 40 percent—226.6 thousand acres—of
the Forest’s timberland was in sawtimber-size
stands, up from 30 percent in 1980. Likewise,
the area of poletimber stands declined from 45
to 29 percent—162.7 thousand acres. While
there was more timberland in sawtimber-size
stands in 1990 than in 1980, there was also
more in seedling-sapling stands. The area of
seedling-sapling stands was 177.8 thousand
acres—31 percent of the timberland—up from
24 percent in 1980. This indicates that older
stands are being replaced with younger, faster
growing stands. When aspen stands mature,
they decline very quickly as mortality begins to
exceed growth. If this process is allowed to
continue, these stands will become dominated
by other species and the type will change. In

1Forest type in this inventory is determined ina
different manner than in the Chippewa’s stand
examinations. For this reason, forest types may vary
from those shown in the Forest's management plan.
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Figure 1.—Area of timberland by major forest
type, Chippewa National Forest, 1990.
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Figure 2.—Area of timberland by stand-size
class, Chippewa National Forest, 1990.



this region, this succession usually leads to
maple-basswood or balsam fir stands, depend-
ing on the site. To maintain an abundance of
aspen, an important timber and wildlife species,
these older declining stands must be replaced
with young stands of aspen before they change
type. All in all, the distribution of stand-size
classes in 1990 was better than in 1980.

Timber Volume

Timber volume on the Chippewa increased by 9
percent since 1980 to just over 743 million
cubic feet in 1990 (fig. 3). The Forest's most
abundant species, quaking aspen, gained only 2
percent to 193.7 million cubic feet. However,
the Forest's second most abundant species, red
pine, increased 86 percent to 120.5 million
cubic feet. Another important softwood, white
pine, gained 46 percent to 25.3 million cubic
feet. Black spruce showed a gain of 174 per-
cent. However, most of this black spruce
undoubtedly resulted from the reclassification of
many wet sites from unproductive to marginally
productive forest land.
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Figure 3.—Volume of growing stock by major
species, Chippewa National Forest, 1990.

Overall, the total volume in hardwood species
has remained essentially unchanged since
1980. The only major hardwood species to
show a significant gain was basswood, which
stood at 48.8 million cubic feet, up about 34
percent since the last inventory. Thus, it would
appear that softwood species are becoming a
more significant component of the Forest.

The volume of sawtimber on the Chippewa stood
at 2.0 billion board feet, up 28 percent since
1980. The volume of aspen sawtimber, at 558
million board feet, was up 38 percent, reflecting
maturity or overmaturity of many aspen stands.
The volume of red and white pine sawtimber
also showed significant increases. Red pine, at
521 million board feet, was up 58 percent.
White pine, at 126.4 million board feet, was up
75 percent. Among the major hardwoods other
than aspen, basswood showed the most signifi-
cant gain with a rise of 77 percent to 119 million
board feet.

Timber Growth and Removals

Net annual growth on the Chippewa is slightly
higher than in the surrounding region of the
State. During the period 1980-1990, net an-
nual growth averaged 19.2 million cubic feet or
33.8 cubic feet per acre of timberland (fig. 4).
During this same period, the surrounding
region averaged 28.4 cubic feet per acre per
year. Thus, while net annual growth in the
region averaged 2.2 percent of the average
inventory, it averaged 2.7 percent on the Forest.
Growing sites on the Chippewa are not signifi-
cantly better than in the region as a whole.
Therefore, the higher growth on the National
Forest probably reflects a higher level of forest
management there. Net annual growth of
sawtimber averaged 81.5 million board feet or
about 4.5 percent of the sawtimber inventory.
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Netannual Mortality Removals Netannual Mortality Removals
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Figure 4.—Volume of net annual growth, mortal-
ity, and removals, growing stock and sawtim-
ber, Chippewa National Forest, 1990.



Average annual removals of growing stock
during the 1980-1990 period were just over 16
million cubic feet, about 2.3 percent of the
average annual inventory and 85 percent of the
net annual growth. Average annual removals of
sawtimber present a somewhat different story
that reflects the fiber versus saw-log economy of
the region. Average annual removals of sawtim-
ber from 1980 to 1990 were 35.3 million board
feet, only 43 percent of the average net annual
growth of sawtimber and slightly less than 2
percent of the sawtimber inventory. In a fiber-
oriented forest economy, there is little premium
for large trees.

During the 1980-1990 period, the mortality of
growing stock averaged just under 10 million
cubic feet, slightly more than half the average
net annual growth. Mortality of sawtimber
averaged 18 million board feet, less than half
the average net annual growth of sawtimber.

Although the level of mortality of growing stock
on the Chippewa is not excessively high, much

of it can be traced to the high level of mortality
of aspen and, to a lesser degree, of paper birch.
Mortality of aspen growing stock, at 3.9 million
cubic feet, averaged 76 percent of net annual
growth. This reflects the high number of ma-
ture and overmature stands referred to earlier.
When aspen stands reach maturity, they decline
rapidly; mortality of aspen often exceeds growth
as other species dominate the stand. To main-
tain aspen stands, it is necessary to harvest
before they reach this stage so they can be
replaced by young fast growing stands. That
this is being done on the Chippewa is evidenced
by the fact that removals of aspen averaged
more than 8 million cubic feet during the period
between inventories, 3 million in excess of net
annual growth. We can expect to see a signifi-
cant increase in aspen growth in the future as
these older stands are harvested and regener-
ated. The situation for paper birch is similar.
In the absence of strong markets for birch,
many stands have reached the 70- to 80-year
age class and have begun to decline.

APPENDIX
ACCURACY OF THE SURVEY Item Forest totals Sampling error

Forest Inventory and Analysis information is Growing stock (Million cubic feet)  (Percent)
based on a sampling procedure designed to Volume (1990) 743.2 3.70
provide reliable statistics at the State and Average annual
Survey Unit levels. Consequently, the reported growth (1980-1930) 19.2 5.50
figures are estimates only. A measure of reli- Average annual
ability of these figures is given by sampling removals (1980-1990) 16.3 21.20
errors. These sampling errors mean that the
chances are two out of three that if a 100- Sawtimber (Million board feet)
percent inventory had been taken, using the Volume (1990) 2,031.9 5.00
same methods, the results would have been Average annual
within the limits indicated. growth (1980-1990) 81.5 5.80

Average annual
For example, the estimated growing-stock removals (1980-1990) 35.3 25.40
volume in the Chippewa National Forest in
1990, 743.2 million cubic feet, has a sampling Timberiand (Thousand acres)
error of +3.70 percent (+27.5 million cubic feet). area (1990) 567.2 2.00

The growing-stock volume from a 100-percent
inventory would be expected to fall between
715.7 and 770.7 million cubic feet (743.2 £
927.5) there being a one in three chance that this
is not the case.

The following tabulation shows the sampling
errors for the Chippewa National Forest inven-

tory:

4

As survey data are broken down into sections
smaller than Survey Unit totals, the sampling
error increases. For example, the sampling
error for timberland area in a particular county
is higher than that for total timberland area on
the Forest. This tabulation shows the sampling
error for Forest totals. To use this information



for data smaller than Forest totals, compute
error estimates with the following formula:

{SE) \/ National Forest total area or volume
~JVolume or area smaller than national Forest total

Error =

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

For example, to compute the error on the
volume of quaking aspen in the Forest,
proceed as follows:

The total volume of quaking aspen in the
Forest from table 8 = 193.7 million cubic feet

The total volume of all growing stock in the
Forest from table 8 = 743.2 million cubic feet

The total error for growing-stock volume
from the above tabulation = 3.70 percent

Using the above formula:
(3.70) NV 743.2
A/ 193.7

=17.25 percent

Error =

___ New inventory plots
(selected from new photo grid)

Integrated STEMS
inventory design |

| Oid inventory plots _]
(transferred from old photo grid)

~— Undisturbed plots —

Survey Procedures

The 1990 Minnesota survey used a growth
model-enhanced, two-phase sample design.
This sampling scheme and associated estima-
tors are similar to sampling with partial replace-
ment (SPR), in that a set of randomly located
plots is available for remeasurement and a
random set of new plots is established and
measured. A significant feature of the new
Minnesota design is stratification for distur-
bance on the old sample and use of a growth
model to improve regression estimates made on
old undisturbed forest plots as shown in the
following diagram (fig. 5). The growth model
used in the Minnesota survey design was the
Lake States Stand and Tree Evaluation and
Modeling System (STEMS)2.

2 Belcher, David W.; Holdaway, Margaret R.;
Brand, Gary J. 1982. A description of STEMS—the
Stand and Tree Evaluation and Modeling System.
Gen. Tech. Rep. NC-79. St. Paul, MN: U.S. Department
of Agriculture, Forest Service, North Central Forest
Experiment Station. 18 p.

= Remeasured
(1/3 of Undisturbed)

remeasure plot and update with STEMS
(compare STEMS plot with remeasured plot
to derive regression estimator to apply to
undisturbed non-remeasured plots

Not remeasured
(2/3 of Undisturbed)

update with STEMS (apply
regression estimator derived from
undisturbed remeasured plots)

Disturbed plots

remeasure plot

Figure 5.—Overview of the Minnesota sample design.



These were the major steps in the new survey
design:

1. Aerial photography (Phase 1)

In this phase two sets of random points were
located on current aerial photography. The first
is a set of new photo plots, and the second is a
set of relocated old ground plot locations from
the 1977 inventory. Photos were 1:58,000 scale
color infrared National High Altitude Photogra-
phy Program (NHAP) prints purchased by the
Minnesota Department of Natural Resources
(MDNR) from the U.S. Geological Survey. In
addition, MDNR provided 35mm true color
prints at a scale of 1:15,840 of all of the 1977
ground plot locations. These 35mm prints were
used in addition to the NHAP prints to aid in
disturbance detection of the 1977 ground plot
locations. The year of photography for each
county in the Forest is shown below.

Date
County NHAP 35mm
Beltrami 1981-1983 1987
Cass 1981 1988
ltasca 1981 1987-1988

The locations of the plots used in the 1980
inventory were transferred to these new photo-
graphs. The photographs were then assembled

into township mosaics, and a systematic grid of

121 one-acre photo plots (each plot representing
approximately 190.4 acres) was overlaid on each
township mosaic. Each of these photo plots was
examined by aerial photogrammetrists and
classified stereoscopically, based on land use. If
trees were present, forest type and stand size-
density class were recorded. All the 1980
ground plot locations were also examined for
disturbance (logging, fire, catastrophic mortal-
ity, etc.) with the aid of the 35mm photography.
After this examination, all the old “disturbed”
sample locations, a one-third sample of the old
“undisturbed” sample locations, and a sample of
the new photo plots were sent to the field for
survey crews to verify the photo classification
and to take further measurements. In all, 3,346
new photo plots and 169 ground plot locations
from the 1980 inventory were examined for the
National Forest and were classified as shown in
the tabulation at the top of the next column:

Photo land class Photo plots
Timberland 2,823
Reserved timberland —
Other forest land 52
Questionable 50
Nonforest with trees 40
Nonforest without trees 364
Water » 17

All classes 3,346

2. Plot measurements (Phase 2)

On plots classified as timberland, wooded pas-
ture, or windbreak (at least 120 feet wide), a
ground plot was established, remeasured, or
modeled. Each old plot sent to the field for
remeasurement that could not be relocated was
replaced with a new plot at the approximate
location of the old one. Each ground plot con-
sists of a 10-point cluster covering approximately
1 acre. At each point, trees 5.0 inches or more in
d.b.h. were sampled on a 37.5 Basal Area Factor
{BAF) 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 the new and old sample locations was as
follows:

a. New inventory plots

A random sample of the new photo plots was
selected for field measurement. Ground plots
were established, and measures of current
classification such as land use, forest type, and
ownership as well as the 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 established, monumented,
and measured as part of the 1980 field
inventory. The procedures for these old plot
locations were different from those for the
new plots. Old plots were classed as “undis-
turbed” or “disturbed” in the aerial photo
phase sampling process. All disturbed plots
and one-third of the undisturbed plots were
remeasured to obtain estimates of current
condition and changes since the last inven-
tory. All trees measured on these plots in
1980 were remeasured or otherwise ac-
counted 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 undisturbed until this inventory were
projected to the current time using the
Stand and Tree Evaluation and Modeling
System (STEMS). This procedure gives
projected estimates of current volume and
growth for these undisturbed plots. The
comparison of the projected and observed
values on the one-third sample of the
undisturbed forest plots that were re-
measured 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 Smith3.

The old sample plots that were not forested
in 1980 and that were determined to be
undisturbed until the current inventory (no
evidence of conversion to another land use)
were also subsampled {field checked) at the
one-third rate. Any changes in land use to
forest detected on these plots were used to
adjust the two-thirds sample of these plots
not field checked. The field check of these
points in the National Forest indicated that
no adjustment was necessary.

The undisturbed plots that were not
remeasured play a crucial role in the new
survey design. These plots, after careful

examnination comparing 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 estimate 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 verifi-
cation 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
refers to any change on a plot that can be
detected on aerial photos and that the STEMS
growth processor cannot predict, such as
catastrophic mortality, cutting, seedling stands,
and 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:

Ground land Old plots Old plots New Total
use class remeasured updated plots plots
Timberiand 149 4 257 410
Reserved forest land 1 —_ 1 2
Other forest land 2 1 5 8
Nonforest with trees 3 — 2 5
Nonforest without trees 12 2 34 48
Water 2 — 3 5

Total 169 7 302 478

3 Smith, W. Brad. 1983. Adjusting the STEMS
regional growth models to improve local predictions. Res.
Note NC-297. St. Paul, MN: U.S. Department of Agricul-
ture, Forest Service, North Central Forest Experiment
Station. 5 p.



3. Area estimates

The total area of National Forest land was
supplied by the Forest staff. Subsequent area
estimates were made using two-phase estima-
tion methods. In this type of estimation, a
preliminary estimate of area by land use is
made from the aerial photographs (Phase 1) and
corrected by the plot measurements (Phase 2).
A complete description of this estimation
method is presented by Loetsch and Haller
(1964)4.

Area estimates within the Chippewa National
Forest were determined in the same way as
other lands but were verified by comparison
with National Forest compartment examination
records maintained by the Forest Timber Man-
agement Staff. This is an intensive area inven-
tory system in which, over a period of years,
each stand in the Forest is mapped on aerial
photographs and then classified by ground
visits.

4. Volume estimates

Estimates of volume per acre were made from
the trees measured or modeled on the 10-point
plots. Estimates of volume per acre were multi-
plied by the area estimates to obtain estimates
of total volume. Net cubic foot volumes are
based on a modification of the method pre-
sented by Hahn® for use in the Lake States.

For the Minnesota inventory, the merchantable
height equation presented was used in conjunc-
tion with Stone’s equation 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 Minnesota,
the Scribner log rule is commonly used.
Scribner log rule conversion factors were derived

4 Loetsch, F.; Haller, K.E. 1964. Forest inventory,
volume I, statistics of forest inventory and information
from aerial photographs. BLV Verlagsgesellschaft
Munch Basle Vienna. 436 p.

5 Hahn, Jerold T. 1984. Tree volume and biomass
equations for the Lake States. Res. Pap. NC-250. St.
Paul, MN: U.S. Department of Agriculture, Forest
Service, North Central Forest Experiment Station. 10 p.
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from full tree measurements taken throughout
the Lake States (Michigan, Wisconsin, and
Minnesota) and an equation developed by Wiant
and Castenaeda (1977)6. The factors (multipli-
ers) used here to convert board foot Interna-
tional volumes to the Scribner rule are shown in
the following tabulation:

D.B.H. Scribner rule conversion factor
(inches) Softwoods Hardwoods
9.0-10.9 0.7830 —
11.0-12.9 .8287 0.8317
13.0-14.9 .8577 .8611
15.0-16.9 .8784 .8827
17.0-18.9 .8945 .8999
19.0-20.9 .9079 9132
21.0-22.9 .9168 .9239
23.0-24.9 .9240 .9325
25.0-26.9 .9299 .9396
27.0-28.9 .9321 .9454
29.0+ .9357 .9544

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 1990) is computed
from data on remeasurement plots and modeled
plots using methods presented by VanDeusen et
al” Mortality is also average net 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 estimates for old
undisturbed plots that were updated were
derived in the same manner as for remeasured
plots. The STEMS growth model was adjusted
by Survey Unit to meet local conditions, using
data from the undisturbed remeasurement

8 Wiant, Harry V., Jr.; Castenaeda, Froylan. 1977.
Mesavage and Girard’s volume tables formulated.
BLM4. Denver, CO: U.S. Department of the Interior,
Bureau of Land Management, Denver Service Center.
4p.

7 VanDeusen, P.C.; Dell, T.R.; Thomas, C.E. 1986.
Volume growth estimation from permanent horizontal
points. Forest Science. 32: 415-422.



plots. As with volume, total growth and mortal-
ity estimates were obtained by multiplying the
per acre estimates by area estimates. Current
annual growth for 1990 was computed 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 1990) 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 timber-
land base. Because remeasurement plots make
up about one-half of the total ground plots,
average annual removals estimates have greater
sampling errors than volume and growth esti-
mates.

COMPARING MINNESOTA'S FIFTH
INVENTORY WITH THE FOURTH
INVENTORY

The following paragraphs highlight some of the
procedural changes since the last inventory to
assist the reader in analyzing data from this
report:

A new volume estimation procedure has been
developed for the Lake States (see Survey
Procedures), and this procedure was used to
compute the 1990 volumes and also to
recompute the 1980 volume for growth
calculations. Although the adjustment will
differ by Survey Unit and species, the recom-
puted 1980 growing-stock and board foot
volumes will generally be greater than those
reported for 1980.

Mortality figures published in the 1980
inventory report were based on field estimates
of the number of trees that died in the 3 years
before the inventory. Information gathered on
remeasurement plots during the current
inventory was used to adjust the 1979 mor-
tality figures. This adjustment will also affect
the estimate of net growth for the 1980
inventory.

Past surveys used only growing-stock trees to
determine stand-size class. Current survey
procedures require that stand-size class be
determined on the basis of all live trees.
Therefore, direct comparisons of current
inventory data to old inventory data by stand-
size class may be misleading.

LOG GRADES

In Minnesota the butt log of every sawtimber
sample tree was graded for quality on approxi-
mately one-third of the sample plots. The
volume yield by log grade for species in this
sample was used to distribute the volume of
trees in the ungraded sample into log-grade
classes by species group.

Logs were graded on the basis of external
characteristics as indicators of quality. Hard-
wood species were graded according to “A guide
to hardwood log grading” (1973)8. The best 12-
foot section of the lowest 16-foot hardwood log,
or the best 12-foot upper section if the butt log
did not meet minimum log-grade standards,
was graded as follows:

8 Rast, Everette D.; Sonderman, David L.;
Gammon, Glenn L. 1973. A guide to hardwood log
grading. Gen. Tech. Rep. NE-1. Upper Darby, PA: U.S.
Department of Agriculture, Forest Service, Northeast-
ern Forest Experiment Station. 31 p.



Forest Service standard grades for hardwood
factory saw logs

Specifications

Grading Factors . Loggradel Log grade 2 Log grade 3
Butts Butts & Butts &

Position in tree only uppers Butts & uppers uppers
Scaling diameter, inches 13-15! 16-19 20+ 1142 12+
Length without trim, feet 10+ 10+ 8-9 10-11 12+ 8+

Min. length, feet 7 5 3 3 3 3 3 2
Required
clear cuttings3
of each of three Max. number 2 2 2 2 2 3 No limit

best faces4

Min. proportion

of log length
required in 5/6 5/6 5/6 2/3 3/4 2/3 2/3 1/2
clear cutting

Maximum For logs with
sweep & crook less than one-
allowance fourth of end in 15 percent 30 percent 50 percent

sound defects

For logs with

more than one-

fourth of end in 10 percent 20 percent 35 percent
sound defects

Maximum scaling deduction 40 percent5 50 percent6 50 percent

Ash and basswood butts can be 12 inches if they otherwise meet requirements for small #1's.
Ten-inch logs of all species can be #2 if they otherwise meet requirements for small #1's.

A clear cutting is a portion of a face, extending the width of the face, that is free of defects.

A face is one-fourth of the surface of the log as divided lengthwise.

Otherwise #1 logs with 41-60 percent deductions can be #2.

Otherwise #2 logs with 51-60 percent deductions can be #3.

O Ul 0O BN -
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Forest Service standard specifications for hardwood
construction logs (tie and timber logs)1

Position in tree

Butts and uppers

Min. diameter, small end

8 inches +

Min. length without trim

8 feet

Clear cuttings

No requirements

Sweep allowance

One-fourth of the diameter at the small end
for each 8 feet of length.

Sound surface defects:

Single knots

Whorled knots

Holes

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

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

Any number, provided none has a diameter
over one-third of the log diameter at point of
occurrence and none extends more than 3

inches into included timber?2.

Unsound surface defects:

Same requirements as for sound defects if they
extend into included timber. No limit if they
do not.

1 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.

2 Included timber is always square, and dimension is judged from small end.
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LOG GRADES FOR EASTERN WHITE PINE

Total cull Allowable knot size (inches)4
Sweep allowance Maximum on three best faces or
Log Minimum size! or crook including  weevil minimum clearness on
grade Diameter Length allowance sweep injury four faces
(Inches) (Feet) (Percent) (Percent) (Number) (Inches)
1 12 & 13 8-16 20 50 0 Four faces clear full length
Two faces clear full length,
14+ 10-16 20 50 0 or four faces clear 50 pgf'l;ent
length (6 feet min. length)3
2 6+ 8-16 30 50 0 Sound knots l.e.* D.6 and less
than 3 inches®
Unsound knots: le. 1-1/2
inches and for: butt, log l.e. D/12
upper logs l.e. D/10, or four faces
clear 50 percent of length
3 6+ 8-16 40 50 8-foot logs Sound knots l.e. D/3 and
1 weevil less than 5 inches
10-foot+ logs: Unsound knots l.e. D/6 and
2 weevils less than 2-1/2 inches
4 6+ 8-16 50 50 No limit No limit

1 plus trim.

2 Disregard all knots less than 1/2-inch diameter in all grades.

3 The sum of the diameter of sound knots plus twice the sum of the diameter of
unsound knots (in inches) is less than or equal to half of the diameter of the log

(inches.)
4 Le. means less than or equal to.
5 D means d.ib. of log at location of knot.
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LOG GRADES FOR JACK PINE AND RED PINE

Grade 1: Logs with three or four clear faces.]
Grade 2: Logs with one or two clear faces.
Grade 3: Logs with no clear faces.

After the tentative log grade is established from above, the log will be
degraded one grade for each of the following, except that no log can be degraded 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 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
small end.

2. Heart rot. Degrade any tentative 1 or 2 log one grade if conk, massed hyphae,
or other evidence of advanced heart rot is found anywhere in it.

1 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 1/2-inch in diameter, overgrown knots of any size, and holes more
than 1/4-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 in diameter 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.
3. All knots outside clear cutting must be sound and not more than 2-1/2 inches in size.
Grade 2

1. Logs must be 12 inches in diameter 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 scale deducted for defect.

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 in diameter 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: A) Diameters are diameter inside bark (d.ib.) at small end of log.
B) Percent clear refers to percent clear in one continuous section.




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 kilograms.

1 ton = 0.907 metric tons.

TREE SPECIES GROUPS ON THE
CHIPPEWA NATIONAL FOREST?

SOFTWOODS
Eastern white pine .........cccceeneee. Pinus strobus
Red pine .....ccooevvvviiiiiiiniinicinnnnen. Pinus resinosa
Jack pine .......ccoeoeiiviiiennnnnnnns Pinus banksiana
White spruce .....cc.covevveiiiiiininnnnn. Picea glauca
Black Spruce .....c.occeeveveviiiennnn. Picea mariana
Balsam fir.....cc.c.cceeveeniiinininnnnn, Abies balsamea
Tamarack ......cccoeeeeneiiniiniininieinen, Larix laricina
Northern white-cedar ........... Thuja occidentalis
Other softwoods:

Eastern redcedar ............ Juniperus virginiana

Scotch pine ......ccccoeeevvnrevvnnnnne. Pinus sylvestris
HARDWOODS
White oak!®

White 0aK ..cocvviiiiiiiiiiiiincviieeann Quercus alba

Bur oak ......ccoovviiiiiiiinan, Quercus macrocarpa
Red oak!®

Northern red oak ..................... Quercus rubra

Northemrn pin oak............ Quercus ellipsoidalis

BlackoaK .....coeveevveiiiieninnnnnns Quercus velutina
Hickory!©

Shagbark hickory ..........ccccceun..n. Carya ovata

Bitternut hickory ................ Carya cordiformis
Hard maple!©

Black maple .......cccccoevrvvirrrnnrannnn. Acer nigrum

Sugar maple ...........coeeninnnnn. Acer saccharum
Soft maple!l

Red maple.......coecevinnniinniniienninn, Acer rubrum

Silver maple .........ccevunnnnnn. Acer saccharinum

9 The common and scientific names are based on:
Little, Elbert L. 1979. Checklist of native and natural-
ized trees of the United States. Agric. Handb. 541.
Washington, DC: U.S. Department of Agriculture,
Forest Service. 385 p.

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

11 This species or species group is considered a

soft hardwood, with an average specific gravity of less

than 0.50.
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Birch

Paper birch!! ...................... Betula papyrifera

Yellow birch'?................ Betula alleghariensis
Ashl0

Black ash ....ccccccveevviniiiiniinnnnn.s Fraxinus nigra

Greenash ................. Fraxinus pennsylvanica
Balsam poplar!! ............... Populus balsamifera
Aspen!!

Bigtooth aspen............ Populus grandidentata

Quaking aspen ............... Populus tremuloides
Cottonwood!!.............couue... Populus deltoides
Basswood!! ........cccocoeeiiinniinnnnn, Tilia americana
Black walnut!© ..............cceceennn. Juglans nigra
Black cherry?!! ......cccccccvunninnnnn. Prunus serotina
Butternut!! ........ccooeevriiiiinnnne., Juglans cinerea
Elm

American elm!! ................... Ulmus americana

Slippery elm!! ..........ccooviviiiinnnnnn. Ulmus rubra

Rock elm®........cccovvvviurnnrnnnnn. Ulmus thomasii
Hackberry!! .........eieiinini, Celtis occidentalis
Black willow!! .. .....ccocovvvvnniirinnnnnnn, Salix nigra
Other hardwoods

Boxelder!! .......c.cocoveviiiiniiinnnnns Acer negundo

Black locust!©............... Robinia pseudoacacia

Red mulberry!......c.ccoooivvnnnnnnnn. Morus rubra

Honeylocust!© ................ Gleditsia triacanthos

Northern catalpal®............... Catalpa speciosa
Noncommercial species

Eastern hophornbeam......... Ostrya virginiana

APDIE ..o, Malus spp.

American hornbeam....... Carpinus caroliniana

Wild plum .....cccevvnieriiiiiiiiienn, Prunus spp.

Hawthorn ........cccevvevvvinninnnnnnn. Crataegus 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
(see Other removals). Average annual remov-
als of growing stock are reported for a period
of several years (1980 to 1990 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 (see Other removals)).
Average annual removals of sawtimber are
reported for a period of several years (1980 to
1990 in this report) and are based on informa-
tion obtained from remeasurement plots (see
Survey Procedures in Appendix).



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, mountain maple, and
chokecherry).

Commercial forest land.—(See Timberland).

Cord.—One standard cord is 128 cubic feet of
stacked wood, including bark and air space.
Cubic feet can be converted to standard cords
by dividing by 79.

Cull.—Portions of a tree that are unusable for
industrial wood 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 {1.37m)
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.

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.
(See Tree, Land, Timberland, Reserved forest
land, Other forest land, and Stocking.)

Forest type.—A classification of forest land
based on the species forming a plurality of live
tree stocking. Major forest types in the State
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 associates include eastern white pine,
jack pine, aspen, birch, and maple.)

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 the
stocking with balsam fir the most common.
(Common associates include aspen, maple,
birch, northerm 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
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 conifers 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.)

Oalkc-hickory.—Forests in which oaks or
hickories, singly or in combination, comprise
a plurality of the stocking. (Common associ-
ates include jack pine, elm, and maple.}

Elm-ash-soft maple—Forests in which
lowland elm, ash, red maple, silver maple,
and cottonwood, singly or in combination,
comprise a plurality of the stocking. (Com-
mon associates include birches, spruce, and
balsam fir.)

Maple-basswood.—Forests in which sugar
maple, basswood, yellow birch, upland
American elm, and red maple, singly or in
combination, comprise a plurality of the
stocking. (Common associates include white
pine, elm, and basswood.)

Aspen—Forests in which quaking aspen
or bigtooth aspen, singly or in combination,
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comprise a plurality of the stocking. (Com-
mon associates 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 comprised a plurality of the stocking.
(Common associates include aspen, elm, and
ash.)

Growing-stock tree.—A live tree of commercial
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, hickories, and ash.

Hardwoods.—Dicotyledonous trees, usually
broad-leaved and deciduous. (See Soft hard-
woods 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 (omitting tidal flats below mean high
tide); streams, sloughs, estuaries, and canals
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 mini-
mum size of lakes, etc., is 1 acre.

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

Marsh.—Nonforest land that characteristically
supports low, generally herbaceous or
shrubby vegetation and that is intermittently
covered with water.
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Merchantable.—Refers to a pulpwood or saw-
log section that meets pulpwood or saw-log
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 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.

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.

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.

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 40-acre areas of water classified by
the Bureau of the Census as land. If inter-
mingled 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 land.—Forest land less than 16.7
percent stocked with all live trees.

Other forest land.—Forest land not capable of
producing 20 cubic feet per acre per year of
industrial wood crops under natural condi-
tions and not associated with urban or rural
development. These sites often contain tree
species that are not currently utilized for
industrial wood production or trees of poor
form, small size, or inferior quality that are
unfit for industrial products. Unproductivity
may be the result of adverse site conditions
such as sterile soil, dry climate, poor drainage,
high elevation, and rockiness. This land is not
withdrawn from timber utilization.

Other removals.—Growing-stock trees removed
but not utilized for products, or trees left
standing but “removed” from the timberland
classification by land use change. Examples
are removals from cultural operations such as
timber stand improvement work, land clear-
ing, and changes in land use.

Poletimber stand.—(See Stand-size class.)

Poletimber tree.—A growing-stock tree of
commercial species at least 5.0 inches d.b.h.
but smaller than sawtimber size.

Reserved forest land.—Forest land withdrawn
from timber utilization through statute,
administrative regulation, designation, 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 exces-
sive unsound cull. May include noncommer-
cial tree species.

Rough tree.—A tree that does not meet regional
merchantability standards because of exces-
sive sound cull. May include noncommercial
tree species.

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, including logs at
least 8 feet long, sound and straight and with
a minimum diameter outside bark (d.o.b.) for
softwoods of 7.0 inches (9.0 inches for hard-
woods} or other combinations of size and
defect specified by regional standards.

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 growing-stock tree of
commercial species containing at least a 12-
foot saw log or two noncontiguous saw logs 8
feet or longer, and meeting regional specifica-
tions 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 stump to a minimum 7 inches
top diameter outside bark (d.o.b.) for soft-
woods and a minimum 9 inches 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.

Short-log (rough tree).—Sawtimber-size trees
of commercial species that contain at least
one merchantable 8- to 11-foot saw log but
not a 12-foot saw log.

Site class.—A classification 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 culmination of mean annual
increment of fully stocked natural stands.
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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-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 saplings and seedlings.

a. Sawtimber stands.—Stands with half or
more of live stocking in sawtimber or
poletimber trees, and with sawtimber stock-
ing 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 stock-
ing 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 inches d.b.h., a stocking percent
of 100 would indicate that the present num-
ber of trees is sufficient to produce 80 square
feet of basal area per acre when the trees
reach 5 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.
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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, that is not with-
drawn from timber utilization, and that is not
associated with urban or rural development.
Currently inaccessible and inoperable areas
are included (formerly commercial forest land).

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

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.

Wooded strip.—An acre or more of natural
continuous forest land that would otherwise
meet survey standards for timberland except
that it is less than 120 feet wide.
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Table 1.--Area of land by county and major land-use class, Chippewa National Forest, 1990

(In thousand acres)

Forest land
All Timberland Other Reserved

Land forest Timber-  as a percent forest forest

County area land land of land area land land
Beltrami 63.7 59.2 57.8 90.7 -- 1.4
Cass 289.7 249.1 241 1 83.2 6.4 1.6
tasca 309.5 273.3 268.3 86.7 5.0 --
All counties '662.9 581.6 567.2 85.6 11.4 3.0

Table 2.--Area of land by district and major land-use class, Chippewa National Forest, 1990

(In thousand acres)

Forest land ;
National All Timberland Other Reserved
Forest Land forest Timber-  as a percent forest forest
District area land land of land area land land
Blackduck 127.8 119.5 116.8 91.4 2.7 -
Cass Lake 121.0 109.3 103.5 85.5 2.8 3.0
Deer River 173.1 154.8 148.9 86.0 5.9 --
Marcell 138.9 117.4 117.4 84.5 -- --
Walker 102.1 80.6 80.6 78.9 -- --
All districts 662.9 581.6 567.2 85.6 11.4 3.0
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Table 3.--Area of timberland by forest type and stand-size class,
Chippewa National Forest, 1990

(In thousand acres)

Stand-size class

All Seedling &

Forest type stands Sawtimber __Poletimber sapling Nonstocked
Jack pine 11.7 6.9 2.0 2.8 --
Red pine 51.3 28.9 13.0 9.4 --
White pine 4.0 4.0 -- -- --
Balsam fir 23.6 9.1 6.7 7.8 --
White spruce 4.9 - -- 4.9 .-
Black spruce 37.5 1.2 13.4 22.9 --
Northern white-cedar. 26.0 12.3 12.8 0.9 --
Tamarack 22.6 8.1 8.5 6.0 --
Oak-hickory 7.2 2.7 3.3 1.2 --
Elm-ash-soft maple 33.8 9.6 9.9 14.3 --
Maple-basswood 55.4 38.2 12.5 4.7 --
Aspen 238.6 87.2 63.2 88.2 --
Paper birch 34.8 9.9 16.3 8.6 --
Balsam poplar 15.8 8.5 1.1 6.2 --

All types 567.2 226.6 162.7 177.9 -




Table 4.--Area of timberland by forest type and potential productivity class,
Chippewa National Forest, 1990

(In thousand acres)

All Potential productivity class (cu. ft. of growth per acre per year)
Forest type classes 165+ 120-164  85-119 50-84 20-49
Jack pine 11.7 - .- 0.9 8.0 2.8
Red pine 51.3 -- 14.2 24.6 12.5 --
White pine 4.0 -- -- 2.9 1.1 .-
Balsam fir 23.6 -- -- .- 1.1 22.5
White spruce 4.9 -- -- 1.4 .- 3.5
Black spruce 37.5 -- -- .- -- 37.5
Northern white-cedar 26.0 -- -- -- -- 26.0
Tamarack 22.6 -- -- .- 22.6
Oak-hickory 7.2 -- -- .- 6.2 1.0
Eim-ash-soft maple 33.8 -- -- .- 2.3 31.5
Maple-basswood 55.4 -~ -- 13.2 14.0 28.2
Aspen 238.6 1.5 4.6 133.2 86.3 13.0
Paper birch 34.8 -- -- -- -- 34.8
Balsam poplar 15.8 -- -- -- -- 15.8
All types 567.2 1.5 18.8 176.2 131.5 239.2

Table 5.--Area of timberland by forest type and stocking class of growing-stock trees?,
Chippewa National Forest, 1990

(In thousand acres)

Stocking percent of growing-stock trees

All Non- Poorly  Moderately Fully Over-
Forest type classes _ stocked _ stocked  stocked _ stocked stocked

Jack pine 11.7 -- -- 2.5 4.5 4.7
Red pine 51.3 -- -- 9.0 11.8 30.5
White pine 4.0 -- -- 1.3 1.1 1.6

Balsam fir 23.6 .- 2.5 7.4 12.5 1.
White spruce 4.9 -- 3.5 -- 1.4 --
Black spruce 37.5 1.2 -- 5.2 17.1 14.0
Northern white-cedar 26.0 -- 1.5 8.9 11.1 4.5
Tamarack 22.6 .- 7. 9.6 3.9 2.0
Oak-hickory 7.2 1.2 -- 2.3 3.7 --
Elm-ash-soft maple 33.8 -- 6.2 15.5 10.7 1.4
Maple-basswood 55.4 -- 2.3 20.7 26.2 6.2
Aspen 238.6 -- 12.4 51.2 106.0 69.0
Paper birch 34.8 -- 8.4 12.7 9.5 4.2
Balsam poplar 15.8 -- -- 11.1 4.7 --
All types 567.2 2.4 43.9 157.4 224.2 139.3

1 This table is based on the stocking percent of growing-stock trees rather than that of all live
trees. To use the definitions of stocking for this table, replace the term "all live" by "growing-
stock.”
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Table 10.--Net volume of growing stock and sawtimber on timberland by county
and species group, Chippewa National Forest, 1990

Species group

All Other Soft Hard
County species Pine softwoods  hardwoods  hardwoods

Beltrami 50,092 2,637 14,606 27,312 5,637
Cass 343,971 77,915 43,199 182,370 40,487
ltasca 349,134 87,909 63,604 168,739 28,882
All counties 743,197 168,461 121,409 378,421 74,906
------------ Thousand board feet 1 of sawtimber - - - - - - - - - - - -
Beltrami 104,020 8,084 24,108 64,239 7,589
Cass 914,811 327,510 92,423 422,573 72,305
ltasca 1,013,086 383,876 143,316 417,618 68,276
All counties 2,031,917 719,470 259,847 904,430 148,170

1 International 1/4-inch rule.
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Table 12.--Net volume of sawtimber trees on timberiand by species group and butt log grade,
Chippewa National Forest, 1990

(In thousand board feet)!

All Butt log grade N
Species group grades 1 2 3 Tie and timber
Softwoods
Jack pine 71,754 -- 13,779 57,975 -
Red pine 521,201 111,270 104,170 305,761 -
White pine 126,515 29,496 38,162 58,857 -
White spruce 25,040 2,611 2,277 20,152 --
Black spruce 20,457 -- .- 20,457 --
Balsam fir 70,821 -- 1,130 69,691 .-
Tamarack 35,264 -- 3,630 31,634 --
Northern white-cedar 108,265 1,048 10,197 97,021 -
Total 979,317 144,424 173,345 661,548 --
Hardwoods
Select white oak 16,802 3,047 1,363 10,831 1,562
Select red oak 24,096 -- -- 24,096 -
Other red oak 2,081 -- -- 2,081 --
Basswood 118,999 28,740 46,468 39,073 4,717
Yellow birch 5,948 -- -- -- 5,948
Hard maple 61,419 19,100 34,803 5,418 2,099
Soft maple 9,458 -- 1,759 6,438 1,261
Eim 6,568 -- 4,430 2,138 --
Black ash 31,240 1,553 6,841 20,139 2,707
White and green ash 6,584 -- - 4,603 -- 1,981
Balsam poplar 63,679 .- 11,698 46,396 5,685
Bigtooth aspen 53,806 3,609 -~ 50,197 --
Quaking aspen’ 557,808 21,841 89,158 414,431 32,378
Paper birch 94,112 9,481 23,143 59,815 1,673
Total 1,052,600 87,370 224,265 681,053 59,912
All species 2,031,917 231,794 397,610 1,342,601 59,912

1 International 1/4-inch rule.
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