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Minnesota’s Forest Resources In 2004

The North Central Research Station’s Forest
Inventory and Analysis (NCFIA) program began
fieldwork for the seventh forest inventory of
Minnesota’s forest resources in 2004. The sixth
inventory (1999-2003) initiated the new NCFIA
annual inventory system in which one-fifth of
the field plots (considered one panel) in the State
were measured each year. A complete inventory
consists of measuring and compiling the data for
all plots (or five panels). Once all panels have
been measured, each will be remeasured
approximately every 5 years. For example, in
Minnesota, the field plots measured in 1999
were remeasured in 2004.

The first panel of the seventh inventory of
Minnesota’s forest resources was completed in
2004. This panel was combined with the second,
third, fourth, and fifth panels from the sixth
inventory to generate the 2004 report. The 2004
report is based on a double intensification of the
standard base Federal sample. This double
intensification was made possible by additional
resources provided by the State of Minnesota.

Reports of previous completed inventories of
Minnesota are dated 1936, 1953, 1962, 1977,
1990, and 2003. Results presented are estimates

based on sampling techniques; estimates were
compiled assuming the 2000, 2001, 2002, 2003,
and 2004 data represent one large sample.

Data from new 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 inventories 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 been made since
the fifth Minnesota inventory in 1990 (Miles et al.
1995) (see appendix). Although these changes
will have little impact on statewide estimates of

forest area, timber volume, and tree biomass, they
may have significant impacts on plot classification

variables such as forest type and stand-size class.
Some of these changes make it inappropriate to
directly compare 2004 data tables with those
published for 1990.

All of the tables in this report and many others
can be generated at our Web site:

www.fia.fs.fed.us
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RESULTS

Area

The total land area of Minnesota is 50.9 million
acres of which 32 percent or 16.2 million acres
are forest land (table 1). There are three
components to forest land: (1) Timberland'—
forest land not restricted from harvesting by
statute, administrative regulation, or designation
and capable of growing trees at a rate of 20 cubic
feet per acre per year; (2) Reserved forest land—
land restricted from harvesting by statute,
administrative regulation, or designation (i.e.,
national parks, wilderness areas, etc.); and (3)
Other forest land—low-productivity forest land
not capable of growing trees at a rate of 20 cubic

feet per acre per year.

The estimated area of forest land declined from
16.7 million acres in 1990 to 16.2 million acres
in 2004. During the same period the area of
timberland increased slightly from 14.7 million
acres in 1990 to 14.8 million acres in 2004
(fig. 1)*. The decrease in forest land and the
increase in timberland are due in large part to

forest land components. The estimate of reserved
forest land decreased from 1,117 thousand acres
in 1990 to 888 thousand acres in 2004, and the
area estimate of other forest land decreased from
840 thousand acres to 512 thousand acres.
Nearly half of this acreage decrease in reserved
and other forest land was due to conversion to
nonforest land and the other half was due to
conversion to timberland. It is unclear how much
of this decrease in reserved and other forest land

was due to actual on-the-ground change or due

Yimberland may not be equivalent to the area actually
available for commercial timber harvesting or other
access. The actual availability of land for various uses
depends upon owner decisions that consider economic,

environmental, and social factors.

2 The accuracy bracket atop each bar in figure 1 provides a
measure of reliability of these figures. In 2003 there was a
two out of three chance that if a 100-percent inventory
had been taken, using the same methods, the result
would have been within the limits indicated by the

bracket—14,794.8 thousand acres plus or minus 101.2

changes in the estimated reserved and other thousand acres.
O T T T T T T
1936 1953 1962 1977 1990 2003 2004

Inventory year

Figure 1.—Area of
timberland in
Minnesota by
inventory year.
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to changing field crew interpretation of FIA
classification rules, although the classification
rules remained unchanged over the period (the
approximately 50 thousand acre decrease in
reserved State and county forest land from 1990
to 2004 was most likely due to misclassification
in 1990). The net effect was a decrease in the area
estimate for forest land and an increase in the

area estimate for timberland.

The estimate of forest land in public ownership
remained relatively constant from 1990 to 2004
(fig. 2). The public timberland estimate,

however, increased from 7.6 million acres in

1990 to 8.0 million acres in 2004 with a
corresponding decline in the area of other and
reserved forest land (table 2).

Private ownership of timberland declined from
7.1 million acres to 6.8 million acres over the
period. Hardwood forest types are concentrated
on private lands (53 percent) while softwood
forest types are concentrated on public lands
(74 percent).

The aspen/birch forest type, with 6.3 million
acres of timberland (table 3), is the dominant for-

est type in the State (fig. 3) and is an important

10
O Other forest land
9 [] — —
B Reserved forest land
8 B Timberland |
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0 : |:.
Aspen/birch Maple/beech/ Elm/ash/ Oak/hickory Spruceffir White/red/
birch cottonwood jack pine

Forest type group

Figure 2.—Area of
forest land in
Minnesota by forest
land component,
owner category and
inventory year.

Figure 3.—Area of
timberland in
Minnesota in 1990,
2003, and 2004 by
forest type.



Million acres

resource for Minnesota’s forest industries. Nearly
four-fifths of all the coniferous timberland in the
State is in the spruce/fir forest type (3.2 million
acres). The estimate of hardwood forest types
increased from 10.2 million acres in 1990 to 10.5
million acres in 2004, while the estimate for
conifer forest types decreased from 4.4 million
acres in 1990 to 4.1 million acres in 2004. This
appears to be the result of new stocking and
forest typing algorithms used in conjunction with
a new plot configuration rather than a change in
species composition because roughly 31 percent
of the State’s growing-stock volume was in
softwood tree species in both 1990 and 2004.

The area of timberland by stand-size class
showed a consistent trend from 1962 to 1990
(fig. 4). The area of medium-size stands declined
from 8.5 million acres in 1962 to 5.3 million
acres in 1990 while the area in large stands

increased from 2.4 million to 4.9 million acres.

Changes to the stand-size class algorithm along
with the new plot configuration make
comparisons of the 2003 and 2004 stand-size
numbers to earlier years difficult at best. From
1990 to 2004, the area classified as medium
stands rose from 5.3 million to 5.7 million acres,
despite a 14-percent decline in the number of
poletimber-size trees. Over the same period, the
area classified as large stands’ decreased by 19
percent (944 thousand acres), from 4,890
thousand acres to 3,946 thousand acres, even
though there was only a 5-percent decrease in
the number of sawtimber-size trees.

3 Sawtimber stands where a plurality of the stocking is in
trees at least 9 inches d.b.h. for conifers or 11.0 inches

d.b.h. for deciduous trees.

Figure 4.—Area of

O Large imberiand in Minnesota
B Medium o b e / i
@ Small y stand-size class an

inventory year.

[0 Nonstocked [
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1990 2003 2004
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Million cubic feet

Volume

Historically, volume has been reported as either
growing stock or sawtimber. However, there are
volumes in noncommercial trees, rough trees,
and rotten trees that do not qualify as growing
stock but that are often utilized for wood fiber
and fuelwood. Such trees also make important
ecological contributions (such as for wildlife
habitat and for soil and water protection). With
the annualized inventory system and increased
interest in FIA data from an ecological perspec-
tive, a greater focus has been placed on all live
volume. In 2004, Minnesota had 17.6 billion
cubic feet of all live volume on its 16.2 million
acres of forest land (table 4). This equates to an
average of 1,086 cubic feet for each forest land

acre in Minnesota.

The net volume of growing stock on timberland
in Minnesota was estimated at 15.3 billion
cubic feet on 14.8 million acres in 2003 (table
5) or 1,032 cubic feet of growing stock per acre
(fig. 5). The 1990 inventory estimates were
15.1 billion cubic feet of growing stock on 14.7
million acres of timberland or 1,028 cubic feet
of growing stock per acre. While growing-stock
volume increased, all live volume on timberland
decreased from 17.1 billion cubic feet in 1990
to 16.3 billion cubic feet in 2004 due in part to

a decrease in the volume of rough and rotten
cull trees from 1.6 billion cubic feet in 1990 to
1.1 billion cubic feet in 2004.

In 2004 hardwoods made up 69 percent of the
growing-stock volume and 65 percent of the
sawtimber volume in the State (figs. 5 and 6).
The cottonwood/aspen species group accounted
for 39 percent of the hardwood growing-stock
volume, followed by other eastern soft
hardwoods (14 percent), ash (11 percent), select
white oaks (8 percent), basswood (8 percent),
select red oaks (7 percent), hard maple

(5 percent), and soft maple (5 percent) (table 6).

Softwood growing-stock volume was estimated at
4.7 billion cubic feet in 2004. The spruce and
balsam fir species group accounted for 35 percent
of the softwood volume, followed by other
eastern softwoods (32 percent), eastern white and
red pines (24 percent), and jack pine (9 percent).

The growing-stock volume of poletimber-size
trees decreased from 7.8 billion cubic feet in
1990 to 7.3 billion cubic feet in 2004 (table 7);
the growing-stock volume of sawtimber-size trees
increased from 7.4 billion cubic feet in 1990 to
8.1 billion cubic feet in 2004.

20,000
O All species
B Hardwoods
E Softwoods
15,000 =S —
10,000 II —
5,000 |= E—
0 T T T T T T
1936 1953 1962 1977 1990 2003 2004

Inventory year

Figure 5.—Growing-
stock volume in
Minnesota by
inventory year.
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Biomass

Biomass, measured as all live aboveground tree
biomass on timberlands, was estimated at 433
million dry tons in 2004 (an average of 29.3 dry
tons per acre) (table 9). Biomass estimates are
increasing in importance for analyses of carbon
sequestration, wood fiber availability for fuel, and
other issues. In 2004, 78 percent of the total
biomass was in growing-stock trees, an additional
15 percent was in trees less than 5 inches d.b.h.,
and the remaining 8 percent was in non-growing-
stock trees. Three-quarters of the total biomass
was composed of hardwood species. Although
total biomass was almost evenly split on private
(217 million dry tons) and public (216 million
dry tons) timberlands, softwoods made up 35
percent of the total biomass on public lands, but
only 15 percent on private lands.

Growth, Removals, and Mortality
The three components of change (growth,
removals, and mortality) provide trend informa-
tion that helps to describe forest changes that have
occurred between inventories. For the first time,
growth, removals, and mortality estimates for

Minnesota are based solely on annual inventory

plots. Annual inventory plots measured in 1999
were remeasured in 2004. Sampling errors are
rather large because the sample includes only
those plots measured in 1999 and remeasured in
2004. For more information on sampling errors,

see the appendix.

Net average annual growth between the current
and previous inventories is equal to gross
growth over the period less mortality over the
period divided by the number of growing
seasons in the period. The net average annual
growth of growing stock on timberland from
1999 to 2004 was 540 million cubic feet (table
10) or approximately 3.5 percent of the current
growing-stock inventory on timberland.

Average annual removals includes trees cut and
utilized (74 percent), trees killed as a result of
harvesting (12 percent), and trees removed from
the timberland base as a result of land use
change (14 percent). Average annual removals of
growing-stock on timberland from 1999 to
2004 was 333 million cubic feet (table 11) or
approximately 2.2 percent of the current
growing-stock inventory on timberland.

Figure 6.—Sawtimber
volume in Minnesota
by inventory year.



Average annual mortality includes trees that
died over the period but did not die as a result
of timber harvesting (trees that died as a result
of timber harvesting are included in removals).
Average annual mortality of growing stock on
timberland from 1999 to 2004 was 250 million
cubic feet (table 12) or approximately 1.6
percent of the current growing-stock inventory
on timberland. Average annual mortality is not
presented in figure 7 because it has already
been removed from gross growth to compute

the average net growth number.

Forest Health

The following forest health information was
provided by the staff of the Minnesota
Department of Natural Resources and the USDA
Forest Service Northeastern Area State and
Private Forestry.

The 2004 aerial survey identified a number of
pest outbreaks (fig. 8 and table 13).

700 Figure 7.—Average
annual net growth and
600 average annual
removals, Minnesota,
- 500 1999-2004.
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Figure 8.—Results of aerial survey 2004 cooperative effort between the
USDA Forest Service and the Department of Natural Resources.



Spruce budworm on the rise

Since 1954 the eastern spruce budworm has
defoliated spruce/fir forests annually, establishing
itself as the most consistent damaging agent in
the State (table 13). For the last 50 years, spruce
budworm has been active somewhere in
Minnesota. Currently, the main population cen-
ter is in northern St. Louis County. Between
2003 and 2004, the number of defoliated acres
rose fourfold to 83,000 acres, leading to the
speculation that the population is on the rise

again (fig. 9).

Jack pine budworm expands in western
counties

In July, more than 43,000 acres of jack pine
defoliation were mapped in the west central
counties (fig. 10).

Forest tent caterpillar populations finally
collapse in 2004

The forest tent caterpillar (FTC) collapsed in
2004 over much of the State. Only 10,500 acres
were tallied during the aerial survey. At its peak
in 2002, this outbreak covered the highest num-
ber of acres ever recorded (7,374,000 ac) for an
FTC outbreak in Minnesota. In its wake, this
outbreak left thousands of acres of light mortality
in both aspen and birch stands all across the
northeastern counties. Host trees in these areas
were heavily defoliated for 2 or more years and
experienced severe drought before, during, and
after the defoliation episodes (fig. 11).

_L LH‘;’ Spruce budworm 2004
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Figure 9.—Spruce budworm aerial survey results, Minnesota, 2004.
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Figure 10.—Jack pine budworm aerial survey results, Minnesota, 2004.

Aspen and birch decline and
mortality due to FTC impact, 2004

Figure 11.—Forest tent caterpillar aerial survey results, Minnesota, 2004.




Oak wilt continues
Oak wilt continues to be the most significant J—‘ [
disease problem in the State, killing red oaks J I T s
particularly in the greater Twin Cities metro area. '

Studies are underway to evaluate the effectiveness

of control activities over the past years (fig. 12).

Inactive Oak Wilt
Study Area, T1 & T2 Intersection|
Combined 88-93 CilR, T1

~ | Combined 02-03 CIR, T2

‘03-04 Oak Wilt Assessment Project
CIR and Project Boundaries r

Figure 12.—Oak wilt outbreaks, Minnesota, 2004.

Cause of black ash decline being studied [
Black ash decline from unknown causes has Ash decline 2004

occurred over the years. Studies are ongoing to
look at a variety of weather and soil moisture : ot
related associations with the presence of decline .
(fig. 13). . ,

Figure 13.—Black ash decline aerial survey results, Minnesota, 2004.



Gypsy moth surveys find two egg masses
Two egg masses were found north of Tower and
one mile south of the Boundary Waters Canoe
Area (BWCA) Wilderness boundary in northern
St. Louis County. The site was treated with Btk
(Bacillus thuringiensis) in 2005 (fig. 14).

Eastern larch beetle continues to be

a problem

Eastern larch beetle continues to kill tamarack.
In 2003, 6,000 acres of tamarack mortality were
reported, and in 2004, about 10,000 acres were
reported. Mortality in some of the most severely
damaged stands where the beetle has been
active for a number of years seems to be
declining (fig. 15).

Agents completely beyond human control,
namely the weather, cause the most significant
damage. Periods of drought and flooding, snow,
ice, cold, and wind damage are an integral
component of the State’s forest dynamics.

For Further Information
Additional data related to the most recent four

inventories of Minnesota (1977, 1990, 2003, and

2004) are available at: www.fia.fs.fed.us.
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B |

Total moths: 396

Eastern larch beetle 2004
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Figure 15.—Eastern larch beetle survey results, Minnesota, 2004.



Appendix

Inventory Method

Since the 1990 inventory of Minnesota, several
changes have been made in NCFIA inventory
methods to improve the quality of the inventory
as well as meet increasing demands for timely
forest resource information. The most significant
difference between inventories was the change
from periodic inventories to annual inventories.
Historically, NCFIA periodically inventoried each
State on a cycle that averaged about 12 years for
recent inventories. However, the need for timely
and consistent data across large geographical
regions, combined with national legislative
mandates, resulted in NCFIAs implementation of
an annual inventory system. Minnesota was one
of the first States in the North Central region,
and one of the first States in the Nation, to be
inventoried with this new system, beginning with
the 1999 panel of measurements.

With the NCFIA annual inventory system, about
one-fifth of all field plots are measured in any one
year. After 5 years, an entire inventory cycle will
be completed. After the first 5 years, NCFIA will
report and analyze results as a moving 5-year
average. For example, NCFIA will be able to
generate a report based on inventory results for
1999 through 2003 or for 2000 through 2004.
The results presented in this report are estimates
based on sampling techniques presented by
Bechtold and Patterson, (2005).

For the first time estimates of growth, removals,
and mortality for Minnesota are based solely on
annual inventory plots. Annual inventory plots
measured in 1999 were remeasured in 2004.
Sampling errors are rather large because the
sample includes only those plots measured in
1999 and remeasured in 2004. Over the next 4
years, sampling errors for growth, removals, and
mortality will become smaller as additional
annual inventory plots are remeasured. Sampling
error estimates for the 2004 inventory results are
area of forest land (0.60 percent), area of timber-
land (0.68 percent), number of growing-stock

trees on timberland (1.19 percent), volume of
growing stock on timberland (1.32 percent),
volume of sawtimber on timberland (1.88
percent), average annual net growth of growing
stock on timberland (11.2 percent), average
annual removals of growing stock on timberland
(15.4 percent), and average annual mortality of
growing stock on timberland (9.7 percent).

Other significant changes between the 1990 and
2004 inventories include the implementation of
new remote sensing technology, the implementa-
tion of a new field plot configuration, and the
gathering of additional remotely sensed and field
data. The advent of remote sensing technology
since the 1990 inventory has allowed NCFIA to use
computer-assisted classifications of Multi-
Resolution Land Characterization (MRLC) data and
other available remote sensing products to stratify
the total area of the State and to improve estimates.
Inventories in Minnesota before 1999 used manual
interpretation of aerial photos to stratify the sample
(1936, 1953, 1962, 1977, and 1990).

New algorithms were used in 1999-2004 to
assign forest type and stand-size class to each
condition observed on a plot. These algorithms
are being used nationwide by FIA to provide
consistency among States. The list of recognized
forest types, names given to the forest types,
grouping of these forest types for reporting
purposes, equations used to assign stocking
values to individual trees, and definition of non-
stocked changed with the new algorithms. The
list of recognized forest types, names given to
the forest types, grouping of these forest types
for reporting purposes, equations used to assign
stocking values to individual trees, and defini-
tion of nonstocked, changed with the new algo-
rithms. As a result, comparisons between the
published 2000-2004 measurement results and
those published for the 1990 inventory results
may not be valid. For additional details about
the algorithms used in both inventories, please
contact NCFIA.



Sampling Phases

The 2004 Minnesota survey was based on a
three-phase inventory. The first phase used
classified satellite imagery to stratify the State
and aerial photographs to select plots for
measurement. The second phase measured the
traditional FIA suite of mensurational variables,
and the third phase focused on a suite of
variables related to the health of the forest.

The only land that could not be sampled was (1)
private land where field personnel could not
obtain permission from the owner to measure
the field plot and (2) plots that could not be
accessed because of a hazard or danger to field
personnel. The methods used in the preparation
of this report make the necessary adjustments to
account for sites where access was denied or
hazardous. There were 23 denied access or
hazardous plots in 1999, 58 in 2000, 64 in
2001, 66 in 2002, 74 in 2003, and 75 in 2004.
The reason there were so few denied access plots
in 1999 was that only a single intensity sample
was conducted that year, unlike the doubled
sampling intensity in 2000 through 2004.

Phase 1

In phase 1 the Minnesota inventory used a com-
puter-assisted classification of satellite imagery.
FIA used the classified imagery to form two
initial strata—forest and nonforest. Pixels within
60 m (2 pixel widths) of a forest-nonforest
boundary formed two additional strata—forest-
edge and nonforest-edge. Forest pixels within 60
m on the forest side of a forest-nonforest bound-
ary were classified into forest-edge strata. Pixels
within 60 m of the boundary on the nonforest
side were classified into nonforest-edge strata. In
addition, all strata were divided into public or
private ownership based on information available
in the Protected Lands Database (DellaSala et al.
2001). Stratification and estimation were con-
ducted separately for the Chippewa National
Forest, the BWCA Wilderness, the Superior
National Forest excluding the BWCA, and

Voyageurs National Park. Stratification and

estimation were conducted at the FIA unit level
for all other public lands and for private lands.
In the national forest stratum, forest and forest-
edge strata were combined.

Phase 2

Phase 2 of the inventory consisted of the
measurement of the annual sample of field plots
in Minnesota. Current FIA precision standards
for annual inventories require a sampling
intensity of one plot for approximately every
6,000 acres. FIA has established a grid that
divides the entire area of the United States into
nonoverlapping hexagons, each of which
contains approximately 5,937 acres (McRoberts
1999). A grid of field plots was established by
selecting one plot from each hexagon based on
the following rules: (1) if a Forest Health
Monitoring (FHM) plot (Mangold 1998) fell
within a hexagon, it was selected as the grid plot;
(2) if no FHM plot fell within a hexagon, the
existing NCFIA plot from the 1990 inventory
nearest the hexagon center was selected as the
grid plot; and (3) if neither FHM nor existing
NCFIA plots fell within the hexagon, a new
NCFIA plot was established in the hexagon
(McRoberts 1999). This grid of plots is designat-
ed the Federal base sample and is considered an
equal probability sample; its measurement in
Minnesota is funded by the Federal government.
During the 2000 through 2004 field seasons the
State of Minnesota contributed resources to
double the intensity of phase 2 plots.

The total Federal base sample was systematically
divided into five interpenetrating, nonoverlapping
subsamples or panels. Each year the plots in a
single panel are measured, and panels are selected
on a 5-year, rotating basis (McRoberts 1999). For
estimation purposes, the measurement of each
panel of plots may be considered an independent
systematic sample of all land in a State. Field
crews measure vegetation on plots forested at the
time of the last inventory and on plots currently
classified as forest by trained photointerpreters
using aerial photos or digital orthoquads.



Phase 3

NCFIA has two categories of field plot measure-
ments—phase 2 field plots and phase 3 plots
(FHM plots)—to optimize our ability to collect
data when available for measurement. Both types
of plots are systematically distributed both
geographically and temporally. Phase 3 plots are
measured with the full suite of FHM vegetative
and health variables collected as well as the full
suite of measures associated with phase 2 plots.
Phase 3 plots must be measured between June 1
and August 30 to accommodate the additional
measurement of nonwoody understory vegeta-

tion, ground cover, soils, and other variables.

The complete 5-year annual inventory includes
783 phase 3 plots of which 299 are forested. On
the remaining plots, referred to as phase 2 plots,
only variables that can be measured throughout
the entire year are collected. In Minnesota, the
complete 5-year annual inventory includes land
inventoried on 17,821 phase 2 plots. Forest land
was observed on 5,712 of these plots. Timberland
was measured on 5,310 plots, reserved forest
land on 238 plots, and other forest land on 195
plots. The above number of field plots represents
a double intensification for the standard base
Federal sample. This double intensification was
made possible by additional resources provided

by the State of Minnesota.

The national FIA four-point cluster plot configu-
ration (fig. 16) was used for data collection during
the 2000-2004 measurements of Minnesota. The
national plot configuration requires mapping

forest conditions on each plot.

The overall plot layout for the new configuration
consists of four subplots. The centers of subplots
2,3, and 4 are located 120 feet from the center of
subplot 1. The azimuths to subplots 2, 3, and 4
are 0, 120, and 240 degrees, respectively. The
center of the new plot is located at the same point
as the center of the previous plot if a previous
plot existed within the sample unit. Trees with a
d.b.h. of 5 inches and larger are measured on a
24-foot-radius (1/24 acre) circular subplot. All
trees less than 5 inches d.b.h. are measured on a

Figure 16.—Current

@ T NCFIA field plot
configuration.
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6.8-foot-radius (1/300 acre) circular microplot

located 12 feet east of the center of each of the
four subplots. Forest conditions that occur on
any of the four subplots are recorded. Factors that
differentiate forest conditions are changes in
forest type, stand-size class, land use, ownership,
and density. Each condition that occurs anywhere
on any of the subplots is identified, described,
and mapped if the area of the condition meets or
exceeds 1 acre in size and 120 feet in width. Field
plot measurements are combined with phase 1
estimates in the compilation process and table

production. For additional information, contact:

Program Manager

Forest Inventory and Analysis
North Central Research Station
1992 Folwell Ave.

St. Paul, MN 55108

Or

State Forester

Division of Forestry

Minnesota Department of Natural Resources
PO. Box 44, 500 Lafayette Road

St. Paul, MN 55155
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Miles, Patrick D.; Brand, Gary J.; Mielke, Manfred E.
2006. Minnesota’s forest resources in 2004. Resour. Bull. NC-262. St. Paul, MN:
U.S. Department of Agriculture, Forest Service, North Central Research Station.
36 p.

This report presents forest statistics based on the five annual inventory panels
measured from 2000 through 2004. Forest area is estimated at 16.2 million
acres or 32 percent of the total land area in the State. Important pests in
Minnesota forests include the forest tent caterpillar and spruce budworm.

KEY WORDS: Annual inventory, forest area, forest type, volume, biomass,
Minnesota

The Forest Inventory and Analysis Web site is: www.fia.fs.fed.us

The U.S. Department of Agriculture (USDA) prohibits dis-
crimination in all its programs and activities on the basis of
race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family
status. (Not all prohibited bases apply to all programs.)
Persons with disabilities who require alternative means for
communication of program information (Braille, large
print, audiotape, etc.) should contact USDA's TARGET
Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director,
Office of Civil Rights, Room 326-W, Whitten Building, 14th
and Independence Avenue, SW, Washington, DC 20250-
9410, or call (202) 720-5964 (voice or TDD). USDA is an
equal opportunity provider and employer.




MISSION STATEMENT

We believe the good life has its roots in clean air, sparkling water, rich soil, healthy economies and
a diverse living landscape. Maintaining the good life for generations to come begins with everyday
choices about natural resources. The North Central Research Station provides the knowledge and
the tools to help people make informed choices. That's how the science we do enhances the
quality of people’s lives.

For further information contact:

North Central
Research Station
USDA Forest Service
1992 Folwell Ave.

St. Paul, MN 55108
Or visit our web site:

www.ncrs.fs.fed.us



