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Abstract
The U.S. Forest Service, Northern Research Station’s Forest Inventory and Analysis
program is continuing its annual inventory of Missouri’s forest resources. This report
presents estimates of area, volume, and biomass using data for 2005, and growth,
removals, and mortality using data for the most recent remeasurement period.
Estimates from this inventory showed a total of 14.7 million acres of forest land in the
state. The estimate of total net volume of live trees on forest land was 18.8 billion
cubic feet. Higher than average mortality values for certain oak species are likely due
to the increased age of the state’s forests, as well from a drought-induced oak decline
over much of the past 10 years.

 



INTRODUCTION
In 2005, the Forest Inventory and Analysis

program (NRS-FIA) of the U.S. Forest Service,

Northern Research Station, continued the

annual inventory effort with remeasurement of

field plots that were previously measured in

2000. Information presented in this report is

based on moving average estimates that use

the most recent measurements of every field

plot measured over the past 5-year period for

estimates of current conditions, such as area,

number of trees, volume, and biomass.

Estimates of forest change components (net

growth, removals, and mortality) were based

on plots measured in 1999-2000 and remea-

sured in 2004-2005 (the remeasurement peri-

od). Because oak (Quercus) species play an

important role in the ecological and economic

health of Missouri’s forests, this report pays

particular attention to patterns and trends of

Quercus.

RESULTS
Area 
Total forest land1 area consisted of 14.7 mil-

lion acres. Like most eastern states, private

landowners hold the bulk of forest land (82

percent). Timberland2 area was 14.2 million

acres (Fig. 1). 

Missouri is at the western edge of the Central

Hardwoods forest, so it is not surprising that

the oak/hickory forest-type group comprises

83 percent of the total forest land area in the

state and 80 percent of hardwood timberland

area (Fig. 2). 

Volume
In 2005 the net volume of live trees on forest

land, which includes growing stock, rough,

and rotten trees, was 18.8 billion cubic feet. As

with the area measurements, hardwoods domi-

nated the inventory with 17.3 billion cubic

feet, or 92.3 percent of the total volume. Net

volume of live trees and salvable dead trees on

timberland was 18.3 billion cubic feet (Fig. 3).

There was very little rough and rotten volume

in softwoods.

The net volume of live oak trees on forest land

was 11.6 billion cubic feet or 61.7 percent of

the total volume. Select red and white oak vol-

ume was 5.5 billion cubic feet or 47 percent of

all oaks and 32 percent of all hardwoods. 

Trees are a valuable resource to the forest

products industry of Missouri. Of the 15.9 bil-

lion cubic feet of growing stock, 67 percent

was in sawtimber-size trees. 

Growing-stock volume steadily increased in

Missouri from 1959 to 2005 (Fig. 4). As with

timberland area, the dramatic increases of the

past have been replaced with smaller gains,

with volume increasing only 3 percent since

2004. The higher densities and age of

Missouri’s forests result in slower growth as

evidenced by the volume per-acre trends

shown in Figure 5.
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1 Forest land is land that is at least 10 percent stocked with trees of any size, or that formerly had such
tree cover and is not currently developed for a nonforest use. The minimum area for classification of for-
est land is 1 acre and 120 feet wide.

2 Timberland is forest land not restricted from harvesting by statute, administrative regulation, or designa-
tion and capable of growing trees at a rate of 20 cubic feet per acre per year. It may not be eqivalent 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, physical, legal, and social factors.



Figure 1.—Area of tim-
berland, in millions of
acres, by inventory
year, Missouri,
1947–2005. Note: 67-
percent confidence
intervals are shown for
all years except 1947. 
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Figure 2.—Area of tim-
berland by forest type
group, in thousands of
acres and percentage of
total timberland area,
Missouri, 2005.

Elm/ash/
cottonwood

909.2
7%

Maple/beech
birch
330.2
2%

Other
119.7
1%

Loblolly/
shortleaf pine

192.4
1%

Pinyon/juniper
137.7
1%

Oak/pine
936.5
7%

Oak/hickory
11,297.9

81%

0

2

4

6

8

10

12

14

16

1947 1959 1972 1989 2003 2004 2005

Inventory year

M
ill

io
n

ac
re

s



3

0.0

2.0

4.0

6.0

8.0

10.0

12.0

Sawtimber Poletimber Sawtimber Poletimber Sawtimber Poletimber Sawtimber Poletimber

Growing Stock Rough Rotten Salvable Dead

Timber and size class

B
ill

io
n

cu
b

ic
fe

et

Softwood Hardwood

Figure 3.—Volume of
growing stock on tim-
berland (in billions of
cubic feet) in Missouri
by inventory year,
1959 – 2005. Note: 67-
percent confidence
intervals are shown.

Figure 4.—Net volume,
in billion cubic feet, of
live trees and salvable
dead trees on timber-
land by timber and size
class, and softwood/
hardwood category,
Missouri, 2005.
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The net volume of sawtimber on timberland

was 50.9 billion board feet. Red and white

oaks totaled 33.6 billion board feet, or 66.1

percent of the total sawtimber volume. Trees

that were 19 or more inches in diameter at

breast height (d.b.h.) were 6 percent of the

softwood volume and 24 percent of hardwood

volume.

Net Growth, Removals, and
Mortality
Net growth of growing-stock trees on timber-

land was 516.8 million cubic feet per year

(Fig. 6). Hardwood growth comprised nearly

90 percent of the annual net growth. Select

oaks, white and red, had a net growth of

123.5 million cubic feet per year. Net growth

of hickory (50.7 million ft3/yr), maples (25.3

million ft3/yr), and other eastern soft and hard

hardwoods (74.2 million ft3/yr), was high.

This suggests that there is potential for a

change in the species composition of the state’s

forests.

Average annual removals of growing stock

totaled 151.5 million cubic feet per year.

Softwood removals comprised only 4 percent

of the total removals. Oaks are the primary

genus in Missouri’s forests and are the source

of many forest products, ranging from pallets

to flooring to furniture. “Other red oaks” had

the highest removals—46.6 million cubic feet

per year, or 31 percent of total removals.

“Select white oaks” (32.1 million ft3/yr), “other

white oaks” (11.3 million ft3/yr) and “cotton-

wood and aspen” (9.8 million ft3/yr) account

for 35 percent of removals, collectively.

The growth-to-removals ratio gives an indica-

tion of the sustainability of forest products uti-

lization in Missouri. Some desirable species

groups, such as loblolly/shortleaf pine, show

favorable ratios (loblolly/shortleaf pine is 8.4).

Reduced growth and increased harvesting in

some cases caused by preventive or salvage

operations due to oak decline, have caused the

ratio for oaks to be much lower. For example,

the growth-to-removals ratio for “select red

oaks” is 1.8 and for “other red oaks” is 2.0.

“Cottonwood and aspen” ratio is 0.8. High

ratios for maples—17.4 for “hard maples” and

19.2 for “soft maples”—suggests a potential

forest type shift. The ratio for “other eastern

hardwoods” is 9.4. These values indicate that

the economically important species, such as

oaks, face more pressure than species not

favored by the forest products industry.

Without a strong market for the “unpopular”
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Figure 5.—Mean
growing-stock volume
per acre of timberland
in Missouri by invento-
ry year, 1947 – 2005.
Note: 67-percent con-
fidence intervals are
shown.



species, landowners may face pressure to

“high-grade” their stands—taking the desirable

trees and leaving the undesirable species. This

practice contributes to changes in overall for-

est composition.

Average annual mortality of growing stock was

145.5 million cubic feet per year. Almost 98

percent of total mortality, or 142 million cubic

feet per year, was from hardwoods. Among

hardwood species groups, the “other red oaks”

category had the highest average annual mor-

tality at 71.4 million cubic feet per year, or 50

percent of all hardwood mortality. Scarlet,

black, and southern red oaks—components of

the “other red oaks” species group—are sus-

ceptible to oak decline, a forest health com-

plex that impacted record levels of Missouri’s

forests over the past decade (Lawrence et al.

2002). Among many of the oak species groups,

mortality exceeded removals. If mortality con-

tinues to exceed removals, mortality will pres-

ent a greater threat to sustainability than har-

vesting.

Data
Summary resource tables can be generated

through the Forest Inventory Mapmaker Web

site, http://ncrs2.fs.fed.us/4801/fiadb/index.htm.
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