




This report includes the most commonly used Forest Inventory and Analysis
statistics. However, additional forest resource data can be provided to inter-

ested users. Persons requesting additional information that can be provided
from the raw inventory data are expected to pay the retrieval costs. These
costs range from less than $100 for a relatively simple request to $2,000 for a
complex retrieval involving the services of a Forest Inventory and Analysis
computer programmer. Requests will be filled so as to minimize the impact
on the Forest Inventory and Analysis Work Unit.

Requests for unpublished information may be directed to:

Project Leader
Forest Inventory and Analysis
North Central Forest Experiment Station
1992 Folwell Avenue

St. Paul, Minnesota 55108
Phone: (612) 649-5139

Area served: Illinois, Indiana, Iowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North Dakota,
South Dakota, Wisconsin

Requests for unpublished information from the Missouri inventory may also
be directed to:

State Forester

Missouri Department of Conservation
Forestry Division
P.O. Box 180

Jefferson City, Missouri 65102
Phone: (314) 751-4115



FOREWORD

Forest Inventory and Analysis (FIA) is a continuing endeavor as mandated by
the Renewable Forest and Rangeland Resources Planning Act of 1974. Prior
inventories were mandated by the McSweeney-McNary Forest Research Act of
1928. The objective of FIA is to periodically inventory the Nation's forest land
to determine its extent, condition, and volume of timber, growth, and remov-
als. Up-to-date resource information is essential to frame forest policies and

programs. USDA Forest Service regional experiment stations are responsible
for conducting these inventories and publishing summary reports for individ-
ual States. The North Central Forest Experiment Station is responsible for
forest inventory and analysis in Illinois, Indiana, Iowa, Kansas, Michigan,
Minnesota, Missouri, Nebraska, North Dakota, South Dakota, and Wisconsin.

Fieldwork for the Missouri statewide forest inventory was begun in January
1987 and completed in June 1989. Reports of the three previous inventories
of Missouri's timber resource are dated 1947, 1959, and 1972.

Aerial photos used in the Missouri Forest Inventory were furnished by the
USDA Agricultural Stabilization and Conservation Service and the Missouri
Department of Natural Resources, Geology and Land Survey.
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Timber Resource of the
Mark Twain National Forest

Neal Pongsley and Jay Ro Law

NOTE: The 1989forest inventory of the State of 1972 1977 1989
Missouri marks the fifth time that the forest re-
sources of National Forest lands in the State Timberland 1,321.8 1,332.4 1,320.9
have been surveyed. In 1977, the inventory (Thousand acres)

plots established on the Mark "I_vain National
Forest in 1972 as part of the third statewide All forest land 1,352.4 1,363.4 1,434.2

forest inventory were remeasured. The results (Thousand acres)
of this remeasurement were considered in the
Forest's Resource Management Plan, which was Growing-stock volume 831.9 914.0 1,151.2
approved in 1986. Plots were not remeasured in (Million cubic feet)
1977 in any other part of Missouri. Therefore,
1972 is the previous forest inventory for all other Sawtimber volume 2, 187.4 2, 735.3 3,353.3
ownership classes in the state. Data from the (Million board feet)
1972, 1977, and 1989 inventories of the
National Forest are compared in the next

Data from new forest inventories are often
column: compared with data from earlier inventories to

determine trends in forest resources. However,
for comparisons to be valid, the procedures used
in the two inventories must be similar. As a

Neal P. Kingsley, Research Forester, re- result of on-going efforts to improve the efficiency
ceived his bachelor's degree in forestry and his and reliability of the inventory, several changes
master's degree in forest economics from the in procedures and definitions have occurred
University of New Hampshire. He spent 25 between 1977 and 1989. To facilitate
years with the Northeastern Forest Experiment comparison of inventories, the 1977 inventory
Station before joining the North Central Forest data have been reprocessed using 1989 proce-
Experiment Station as Project Leader of the dures. Please refer to the Appendix section of
Forest Inventory and Analysis project, this report entitled "Comparing the Mark Twain

Jay R, Law received his bachelor's degree in National Forest's 1977 Inventory with the 1989
forestry and master's degree in silviculture Inventory."
from Purdue University. In his 30-year career
with the Eastern Region of the Forest Service, The Land and Resource Management Plan of the
he served as Project Leader of timber inventories Mark 7__vain bases timber outputs on lands de-
on two Lake States National Forests, as District freed as suited for timber production. '_l_imber -
Ranger on the Harrisvflle and Baldwin Districts land" in this publication is defined as all forested
of the Huron-Manistee National Forest, as a land capable of producing 20 cubic feet of usable
staff specialist on the Region's Forest Plans and wood per acre per year and not withdrawn from
Silviculture groups, and as Timber Staff Officer timber production. Because of these different
on the Mark Twain National Forest. He retired definitions, estimates shown here wilt not
from the Forest Service in 1990. always be comparable with those in the Mark



Twain's Land and Resource Management Plan. Further information about the Mark Twain and
The acreage shown in the Land and Resource its resources is available from:
Management Plan is the basis for resource
management on the National Forest, Supervisor

Mark Twain National Forest

General 401 Fairgrounds Road
Rolla, MO 65401

The Mark Twain, located in the south-central

part of Missouri is the only National Forest in HIGHEIGHTS
the State. National Forest lands, totaling nearly
1 1/2 million acres, are found in 29 counties. Forest Area

They account for only 3 percent of the State's
land area, but 11 percent of the State's forest The timberland area of the Mark Twain National
land. Forest declined slightly between 1977 and 1989, '

from 1,332,400 acres to 1,320,900 acres. Most

The Forest lies mostly within the Ozark Plateau, of this change was as a result of reclassification
which consists of remnant hills from the of timberland to reserved forest land. Reserved '

country's oldest mountains, the Ozarks. The timberland is as productive as timberland but is

connecting ridges, deep hollows, rocky knobs, reserved from harvesting as part of wilderness
and cedar glades of the Forest today scarcely or other special use areas. In 1989, there were
reveal the hard times of the past that affected 79 thousand acres of reserved timberland.
both the land and its people. By 1913, the
virgin pine and oak-hickory forests of the Ozark The oak forest types dominate the forest. Three
region were gone. Settlers had cleared the land oak types--post-blackjack oak, black-scarlet

and burned large areas annually to encourage oak, and white oak--account for nearly 75
wild grasses to feed free roaming livestock. By percent or 987 thousand acres of the timber-
the mid-1920's the thin, infertile upland soils land area. Two other important types, shortleaf
began to fail. Forage and row crop production pine and shortleaf pine-oak, account for 21
declined. By 1930, the country's troubled percent or 273.3 thousand acres of the timber-
economy dealt the region a financial blow. land. Although the total acreage of timberland
Failing lands and failing finances forced the sale has declined very little, there have been some
or abandonment of many Ozark farms, significant changes in the area of some forest

types. For instance, the area of black-scarlet

Through acts of the Missouri Legislature and oak declined from 642.3 thousand acres in
the U.S. Congress, the Secretary of Agriculture 1977 to 564.4 thousand acres in 1989 (fig. 1).
was authorized, beginning In 1934, "to buy This change reflects the impact of oak decline
forested, cutover, or denuded lands to regulate and increases in white oak forest type.
the flows of navigable waters or for timber
production." Land purchases began in 1934, sho_eaf _ 133.0

and the Mark Twain National Forest was for- p_°e _ 162.3 [_ 1989

mally established in 1939. Shoa,ea,_4/../...,._..140.3
pine-oak_ 142.0 [] 1977¢1.

At the time of the first Missouri inventory in _' P,_t- _108.2
.., U=ackjack-oak_ 112.31947, less than 27 percent of the Mark Twain

-was in forested areas where sawtimber-sized
trees predominated. There was less than 1 bil- u. scar_toa_ i!!i_i::::_i_::_iiii_i.:,:'._i_i!.".___;._i_!!_.:]642.3
lion board feet of sawtimber on the Forest. w,,e _/Z'.//./Z//./J/.,//.///'x"/]314.5

Today the Mark Twain has nearly 3.4 billion oak __i_i] 208.2
board feet of sawtirnber. Nearly all the land ,, other _60.5

typos _ 65.3within the Forest is in forest cover, where more ,............ . ,,,,

than 300 species of wildlife live. Congress has 0 " 200 " 4o'0 600 8(;0

designated seven Wilderness Areas and a Wild Thousand acres
and Scenic River within the Mark Twain.

Figure 1.--Forest type changes by major forest
type on the Mark Twain National Forest,

2 1977-1989.
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The s_e of timber on the Mark Twain has Oak species account for 65 percent of the

increased considerably during the 12-year growing stock on the Forest (747 million cubic
period. The area of sawtimber-size stands feet) and 62 percent of the sawtimber volume
increased from 589.1 thousand acres in 1977 to (2.1 billion board feet) (fig. 3). Other red oaks,

690°6 thousand in 1989, an increase of nearly principally black and scarlet oaks, are the most
17 percenL Conversely, the area in poletimber- abundant species on the Forest. This species
s2e stands dropped 21 percent (fig. 2). This group accounts for 389 million cubic feet of
increase in the acreage of sawtimber-s_e stands growing stock and 1.2 billion board feet of
reflects the maturing of the forest, sawtimber. The select 'white oak group, pre-

dominantly white oak and bur oak, is the
second most abundant hardwood species group.

800- These species account for 266 million cubic feet
D 1977 of growing stock and 653 million board feet of
[] 1989 :sg0.s_"_'2, sawtimbero Shortleaf pine, which accounts for

600 ........ 296 million cubic feet of growing stock and 1.0
• billion board feet of sawtimber, is the second

_- iiiiiiiii_i::_i::_!_ili........
o _ ....................:.;_.<_: most abundant species group on the Mark

_ii:-i:,iiii!_i_'.i':ill ................,_._(..:-..y. Twain.

Q " :!::::ii_i_ii::_i_ii!i_!_//'/.//,

_ _ i':(iiii':iii'i::lP¢////, !ii:i;)!_:),i:!:;i!,;:_/,_/d Much of the acquired land in what is now the
_::iiii!!iii!i ,i£;);_;:;ii_iii:-;'::; Mark Twain National Forest has an early history
ii!i!iliiiii!::;i'_,, ---i-:........_/z/_i of misuse--overgrazing, repeated wildfire, and

Seedling Poletimber Sawtimber
& sapling

Stand-size class All other species3%

Figure 2._Stand-size class change on the Mark
Twain National Forest, 1977-I 989.

Vohxme

In 1989 the volume of growing stock was nearly
1.2 billion cubic feet, up from 946.9 million in
t977_a gain of nearly 22 percent. Today, the
average acre on the Mark Twain contains 871
cubic feet of growing stock, compared to 710 in
1977.

The change in stand-s_e classes is an indica-
tion of what has happened to timber volumes on
the National Forest between the 1977 and 1989

inventories. Sawtimber volume gained 32 Select red oak
percent over the 12-year period, from 2.6 billion
board feet in 1977 to nearly 3.4 billion in 1989. Other
Among species groups, the largest gain was in white oak
the hard hardwood group, which rose by almost
32 percent from 1.7 to 2.2 billion board feet
between inventories. Select white oak volume Figure 3.--Volume of growing stock by major
increased nearly 50 percent; the other red oak species group on the Mark Twain National

group had a 34-percent gain. Forest, 1989.

3



poor timber harvesting practices. This past in addition to the Mark Twain's 1.2 billion cubic

abuse has contributed to the prevalence of poor feet in growing-stock trees, there are 61.4
growing conditions there. About 40 percent of million cubic feet in short-log trees. These trees
the timberland in the Forest is not capable of do not contain a rninimurn 12-foot saw log or

growing more than 50 cubic feet per acre per two noncontiguous 8-foot saw logs, and are,
year. These poor sites also contribute to the therefore, not classed as growing-stock trees. In
generally poor quality of the timber. More than addition to this material, there are 219.4 million
two-thirds of the hardwood sawtimber is in cubic feet of sound material in trees that are too

trees with a tie and timber butt log grade (fig. 4). rough and 60.8 million in trees that are too
These logs cannot be satisfactorily sawn into rotten to be considered growing stock. There
grade lumber, are also 16 million cubic feet of sound usable

material in salvable dead trees. When all usable

Grade 1 - less than 1% material is accounted for, the total volume in
the Forest is estimated to be 1.5 billion cubic

feet, or 1,142 cubic feet per acre.

Timber Growth and Removals

Nearly 3 of every 5 acres of timberland in the
Mark Twain is capable of growing more than 50

cubic feet of wood per acre per year. However,
net annual growth of growing stock, which
totaled 31.4 million cubic feet in 1988, averaged

only 23.7 cubic feet per acre, or 2.7 percent of
the total growing-stock inventory. This low
growth rate reflects the condition of existing
timber, the poor sites due largely to shallow,
rocky soils, and the slower growth of older trees
in the Forest. Such poor sites are typical of
conditions found in south-central Missouri.

Annual growth of sawtimber totaled 108.1
million board feet, 81.8 board feet per acre in
1988.

Mortality of growing-stock trees totaled 9.7
Figure 4.--Volume of hardwood sawtimber by million cubic feet in 1988, or 0.8 percent of the

butt log grade on the Mark Twain National inventory. The other red oak species group had
Forest, 1989. the highest annual mortality of any species

group at 5.8 million cubic feet or 1.5 percent of
the inventory in that species group (fig. 5).

Shortleaf pine and select white oaks, two of the Sawtimber mortality in the Forest was 20. I mfl-
species groups that have increased the most in lion board feet in 1988. Fifty-nine percent of

volume, are also the only species groups that this mortality was in the other red oak group.
have any significant volume in trees with a The reason for this high mortality in the red oak

grade 1 butt log. More than 11 percent of the species group is oak decline, an umbrella term

select white oak and 24 percent of the shortleaf given to mortality caused by a complex interac-
pine volume is in trees with grade 1 or 2 butt tion of environmental stresses such as drought.

logs. The fact that these generally better quality late spring frosts, insects, or diseases. Trees
species are on the increase reflects better land weakened by these stresses are invaded and
management practices and the protection of
forest lands from repeated wildfires.



killed by insects or diseases that cannot suc-
100

cessfully attack healthy trees. The entire proc-

ess may take several years. Black and scarlet M Net annual growth
oaks, particularly on burned-over shortleaf pine 80
sites, appear to be most susceptible to oak [] Annual removals
decline. The red oak species group has been _ D Mortality
declining in this region of Missouri since the _ 60
late 1970's° 55

40
Axmual removals of growing stock averaged 18.1 o

million cubic feet between inventories. Sawtim-
her removals averaged 57.4 million board feet 20
during the same period. Current removals data
for the Mark Twain are not available at this

time, but are probably slightly higher than 0 SoftwoodsWhiteoak Redoak Hickory ler
average annual removals. Hardwoods

Species group

Figure 5.--Average annual growth, removals,
and mortality of growing stock on timberland
by major species group, Mark Twain National
Forest, 1989.

APPENDIX

ACCURACY OF SURVEY

Forest Inventory and Analysis information is For example, the estimated growing-stock
based on a sampling procedure designed to volume in the National Forest in 1989, 1,151.2
provide reliable statistics at the State and million cubic feet, has a sampling error of +3.3
Survey Unit levels. Consequently, the reported percent (+38.0 million cubic feet). The growing-
figures are estimates only. A measure of relia- stock volume from a 100-percent inventory
bfllty of these figures is given by sampling would be expected to fall between 1,113.2 and
errors. These sampling errors mean that the 1,189.2 million cubic feet (1,151.2 + 38.0),
chances are two out of three that ff a 100- there being a one in three chance that this is

percent inventory had been taken, using the not the case.
same methods, the results would have been

within the limits indicated. The tabulation on the next page shows the sam-
piing errors for the 1989 Mark Twain National
Forest Inventory:



Item Unit totals Sampling error
Growing stock Million cubic feet Percent

Volume (1989) 1,151.2 3.3
Average annual growth

(1977-1988) 31.4 7.6
Average annual

removals (1977-1988) 18.1 14.0

Sawtimber Million board feet

Volume (1989) 3,353.3 4.7
Average annual growth

(1977-1988.) 127.3 8.9
Average annual

removals (1977-1988) 57.4 16.0

Thousand acres

Timberland area (1989) 1,473.7 enumerated

As survey data are broken down into sections Then to determine the error for other red oak
smaller than Survey Unit totals, the sampling growing stock:
error increases. For example, the sampling
error for timberland area in a particular county
is higher than that for total timberland area in (3.3) J 1,151.0
the National Forest. This tabulation shows the Error =

sampling for National Forest totals. To \] 388.7
1

errors
use this information for data smaller than

National Forest totals, use the following formula
to compute error estimates: = + 5.7 percent

(or _+21.2 million cubic feet)

(SE) \J(National Forest total area or volume)

E=

J(Volume smaller than National Forest)
or area

SURVEY PROCEDURES
where:

E = sampling error in percent These were the major steps in the survey de-
SE = Forest total error for area or volume sign:

1. Aerial photography (Phase 1)
For example, to compute the error on the vol-
ume of other red oak growing stock, proceed as In this phase two sets of random points were
follows: located on chrrent aerial photography. The first

is a set of new photo plots and the second is a
The total volume of other red oak from table set of relocated old photo plots (ground plot
7 = 388.7 million cubic feet locations from the previous inventory). Photos

were 1:20,000 and 1:40,000 scale black and

The total volume of all growing stock from white panchromatic prints provided by the
table 7 = 1,151.0 million cubic feet ASCS and the Missouri Department of Natural

Resources, Geology and Land Survey. The year

The total error for growing-stock volume . of photography for each county that contains
from the above tabulation = 3.3 percent National Forest land is shown on the next page.
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County Date County Date Photo land class Photo plots
Barry 1979 Ozark 198t
Bollinger 1981 Phelps 1981 Timberland 7,123
Boone 1977 Pulaski 1981 Reserved timberland 199
Butler 1981 Reynolds 1982 Questionable 0
Callaway 1982 Ripley 1982 Nonforest with trees 188
Carter 1981 St. Francois 1981 Nonforest without trees 101
Christian 1982 Ste. Genevieve 1981 Water (Census) 0
Crawford 198t Shannon 1981 All classes 7,611
Dent 1981 Stone 1981

Douglas 1981 Taney 1981 2. Plot measurements [Phase 2)
Howell t981 Texas 198t
Iron 1982 Washington 198t On plots classified as timberland, wooded
Laclede 1981 Wayne 1981 pasture, or windbreak (at least 120 feet wide), a
Madison 1981 Wright 1981 ground plot was established, or remeasured.
Oregon 1981 Ground plots consist of a 10-point cluster

covering approximately 1 acre. At each point,

The locations of the plots used in the 1972 trees 5.0 inches or more in d.b.h, were sampled

inventory were transferred to these new photo- on a 37.5 Basal Area Factor (BAF) variable-
graphs. The photographs were then assembled radius plot, and trees less than 5.0 inches
into township mosaics, and a systematic grid of d.b.h, were sampled on a 1/300-acre fixed-
121 one-acre photo plots [each plot representing radius plot.
approximately 190.4 acres) was overlaid on each
township mosaic. Each of these plots (both the From the new photo plots, a random sample of
new systematic grid points and the old sample 188 new ground plots was established, and
plots) was examined by aerial photogrammet- measures of land use, volume, mortality and
rists and classified stereoscopically based on cutting were recorded. These locations were
land use. If trees were present, forest type and monumented for future remeasurement.

stand size-density class were recorded. Then all Ground plots corresponding to old inventory
the old sample locations and a sample of the photo plots were remeasured to obtain current
new photo plots were sent to the field for the land use, volume, growth and removals informa-
field crew to verify the photo classification and tion.
to take further measurements. A total of 7,611

This procedure yielded two Independentphoto plots was examined stereoscopically as
shown In the following tabulation, samples, one coming from the new photo points

and the other from the old photo points that are

remeasured or updated. The following tabula-
tion summarizes the distribution of ground

plots for the new inventory design:

Old plots Old plots Old plots New Total
Ground land use class remeasured updated replaced plots plots

Timberland 227 4 1 99 331
Reserved forest land 14 1 0 69 84
Other forest land 11 0 0 0 11
Nonforest with trees 0 0 0 0 0
Nonforest without trees 6 1 1 20 28
Water 0 0 0 0 0

Total 258 6 2 188 454



3. Area estimates D.BoH. Doyle rule conversion factor
(inches) Softwoods Hardwoods

The total area of National Forest land was sup-

plied by the forest staff. For this reason, it is 9.0-10.9 0.3455
considered an enumeration without an associ- 11.0-I 2.9 .4780 0.4172
ated sampling error. 13.0-I 4.9 .5992 .5118

15.0-I 6.9 .6908 .5882
Area estimates within the Mark Twain National 17.0-18.9 .7685 .6569
Forest were obtained from compartment exami- 19.0-20.9 .8573 .7180
nation records maintained by the Forest. This 21.0-22.9 .8645 .7829
is an intensive area inventory system in which, 23.0-24.9 .9276 .8324
over a period of years, each stand in the Forest 25.0-26.9 .9493 .8736
is mapped on aerial photographs and then 27.0-28.9 .9710 .9473
classified by ground visits. 29.0+ I. 1065 I. 1349

4. Volume estimates
5. Growth and mortality estimates

Estimates of volume per acre were made from
the trees measured on the 10-point plots. On remeasured plots, estimates of growth and
Estimates of volume per acre were multiplied by mortality per acre come from the remeasured
the area estimates to obtain estimates of total diameters of trees and from observation of trees
volume. Net cubic foot volumes are based on that died between inventories. Growth ls re-

equations developed by Hahn and Hansen 1 for ported for 1988, the last year before the inven-
use in the Central States. tory, and is based on an assumption of constant

basal area growth over the remeasurement

Tile Forest Service reports all board foot volume period. Mortality is reported for 1988 also, and
in International 1/4-inch rule. In Missouri, the is based on an assumption of constant volume

Doyle log rule is commonly used. Doyle log rule mortality over the remeasurement period. On
conversion factors were derived from full tree new plots, where trees were not remeasured,

measurements taken throughout the Central estimates of growth and mortality were obtained
States (Illinois, Indiana, Iowa, and Missouri) by using the Central States Stand and Tree

and an equation developed by Wlant and Evaluation and Modeling System (STEMS) a to
Castenaeda 19772. The factors (multipliers) project the growth and mortality of trees for 1
used here to convert board foot International year. As with volume, total growth and mortal-

volumes to the Doyle rule are shown in the Ity estimates were obtained by multiplying the
following tabulation: per acre estimates by the area.

Hahn, Jerold T.; Hansen, Mark H. Tree

volume equations for the Central States. Northern

Journal of Applied Forestry. In press.

2 Wiant, Harry V., Jr.; Castenaeda, Froylan. 3 Shirley, S.F. 1987. A generalized system of
1977. Mesavage and Girard's volume tables models forecasting central states tree growth.

formulated. BLM4. Denver, CO: U.S. Department Res. Pap. NC-279. St. Paul, MN: U.S. Department
of lnterior, Bureau of Land Management, Denver of Agriculture, Forest Service, North Central
Service Center: 1-4. Forest Experiment Station. 10 p.



6. Average annual removals estimates Past surveys used only growing-stock trees
to determine stand-size class. Current

Average annual growing-stock and sawtimber survey procedures require that stand-size
removals (i976 to 1988) were estimated only class be determined on the basis of all live

from the remeasured plots; new plots were not trees. Therefore, direct comparisons of
used to estimate removals. These estimates are current inventory data to old inventory
obtained from trees measured in the previous data by stand-size class may be mislead-

survey and cut or otherwise removed from the ing.
timberland base. Because remeasurement plots

make up about 60 percent of the total ground The basic building block for estimating
plots, average annual removals estimates have forest area and timber volume has been

greater sampling errors than volume and growth changed from the Survey Unit to the
estimates, county. In the past, tile statistics were

developed at the unit level and prorated
back to the county on the basis of photo-

COMPARING THE MAf_K TWAIN NATIONAL interpretation points. Direct development
FOREST'S 1977 INVENTORY WITH TIIE 1989 of county-level data helps users interested

INVENTORY in more precise local data, but can make
the outcome of comparisons with past

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

report: LOG GRADIg

New volume equations were developed for In Missouri and in the Mark Twain National
the Central States, and tllese equations Forest, the butt log of every sawtimber sample
were used to compute the 1989 volumes tree was graded for quality on approximately
and also to recompute the 1977 volume for one-third of the sample plots. The volume yield

growth calculations. Although the adjust- by log grade for species in this sample was used
to distribute the volume of trees in the un-ment differs by Survey Unit, the recom-

puted 1977 growing-stock and board foot graded sample into butt log-grade classes by
volumes will generally be greater than species group.
reported.

Butt logs were graded on the basis of external

Mortality figures published in the 1977 in- characteristics as indicators of quality. Hard-
ventory were based on field estimates from wood species were graded according to "A guide
a limited number of remeasurement plots, to hardwood log grading "4. The best 12-foot

Information gathered on a larger number of section of the lowest 16-foot hardwood log, or
remeasurement plots during the current the best 12-foot upper section if the butt log did

inventory was used to adjust the 1977 not meet minimum log-grade standards, was
mortality figures. This adjustment will also graded as follows:
affect the estimate of net growth for the
1977 inventory. 4 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,
Northeastern Forest Experiment Station. 3I p.



Forest Service standard grades for hardwood
factory saw logs

Specifications

Grading Factors Log grade 1 _ Log grade 2 _ L_0_L£1rade 3
Butts Butts & Butts &

Position in tree only uppers Butts & uppers uppers

Scaling diameter, inches 13-151 16-19 20+ 11+ 2 12+ 8+

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 cuttings 3
of each of three Max. number 2 2 2 2 2 3 No limit
best faces 4

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-
atlowance fourth of end in 15 percent 30 percent 50 percent

sound defects

For logs with
more than one-

fourth of end in t0 percent 20 percent 35 percent
sound defects

Maximum scaling deduction 40 percenP 50 percenP 50 percent

=Ash and basswood buus can be 12 inches if they otherwise meet requirements for small #1's.

2Ten-inch logs of all species can be #2 if they otherwise meet requirements for small#1's.
3A clear cutting is aportion of a face, extending the width of the face, that is free of defects.

4 A face is one-fourth of the surface of the log as divided lengthwise.
s Otherwise #I logs with 41-60 percent deductions can be #2.
6 Otherwise #2 fogs with 51-60percent deductions can be #3.
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Forest Service standard specifications for hardwood
construction logs (tie and timber logs) 1

Position in tree Butts and uppers
M in. diameteALrsmall 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 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
occu rrence.

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

Holes Any number, 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.

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.

2Included timber is always square, and dimension is judged from srru_llend.



Log Grades for Southern pine _togs

Grade 1: logs with three or four clear faces 1and 16" minimum d.i.b,

Grade 2: logs with one or two clear faces and 12" minimum d.i.b.

Grade 3: logs with no clear faces and 6" minimum d.i.b.

After the tentative log grade is established from above, the log will be degraded one grade for each of the follow-
ing, 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.

_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 inch in diameter, overgrown knots of any size, and holes more than one inch in diameter. Faces may
be rotated to obtain the maximum number of clear ones.

Log Grades for eastern redcedar
,(Missouri special use)

Position in tree Butts and uppers
DBH 6 inches +

Min. diameter(o.b), small end 5 inches +
Length without trim 7 feet
Clear cuttings No requirements

Sweep allowance Reasonably straight
Sound surface defects permitted:

Single knot Any number less than one-half of the log diameter at point
of occurrence.

Whorled knots Any number provided the sum of the diameter of knots 2
inches or larger in a 1-foot section does not exceed the
diameter at that point.

Unsound defects permitted: Any number, provided defect is not greater than one-half of
the volume at any one point of occurrence.
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_TRIC EQUIVALENTS OF UI_TS USED IN Black oak ................................ Quercus velutina
THIS REPORT Blackjack oak .................... Quercus marilandica

Pin oak .................................. Quercus palustris

I acre = 4,046.86 square meters or 0.405 Willow oak ................................ Quercus phellos
hectare, Select hickory 6

1,000 acres = 405 hectares. Pecan ...................................... Carya illinoensis
I cubic foot = 0.0283 cubic meter. Shellbark hickory ...................... Canja lacinosa
I foot = 30.48 centimeters or 0.3048 meter. Shagbark hickory .......................... Carya ovata
1 inch : 25.4 millimeters, 2.54 centimeters, or Mockernut hickory ................. Carya tomentosa

0.0254 meter. Other hickory _

I pound = 0.454 kilograms. Bitter'nut hickory .................. Carya cordiformis
1 ton = 0.907 metric tons. Pignut hickory .............................. Carya glabra

Black hickory ............................... Carya texana
River birch 6 ...................................... Betuta nigra

COMMON TREE SPECIES GROUPS OF THE Hard maple s
MARK TWAEN NATIONAL FOREST s Sugar maple ............................. Acer saccharum

Soft maple 7

SOFTWOODS Red maple ...................................... Acer rubrum

Shortleaf pine .............................. Pinus echinata Silver maple .......................... Acer saccharinum
Virginia pine .............................. Pinus virginiana Ash 6
Eastern redcedar ................ Juniperus virginiana Blue ash ..................... F'raxinus quadrangulata
HARDWOODS White ash .......................... F_'axinus americana
Select white oak s Green ash .................... Fraxinus pennsylvanica

White oak ..................................... Quercus alba Basswood 7 ................................... Tilia americana

Swamp white oak ..................... Quercus bicolor Black walnut s ................................ Juglans nigra
Bur oak ............................. Quercus macrocarpa Black cherry 7 .............................. Prunus serotina

Swamp chestnut oak ........... Quercus michauxii Butternut 7 .................................. Juglans cinerea
Chinkapln oak .............. Quercus muehlenbergii Elm

Other white oak s Winged elm 7 ................................... Ulmus alata

Overcup oak .............................. Quercus lyrata American elm 7 ....................... Ulmus americana
Chestnut oak ............................ Quercus prinus Slippery elm _ ................................. Ulmus rubra
Post oak ................................... Quercus stellata Rock elm s .................................. Ulmus thomasii

Select red oak 6 Hackberry 7 .............................. Cettis occidentalis

Cherrybark oak ........................ Quercusfatcata Sycamore 7 .......................... Platanus occidentalis
var. pagodifoIia Black willow 7 ...................................... Salix nigra

Northern red oak ........................ Quercus rubra Sweetgum 7 ..................... Liquidambar styraciflua
Shumard oak ...................... Quercus shumardii Tupelo 7

var. shumardii Black tupelo ............................. Nyssa sylvatica

Other red oak _ var. sytvatica
Scarlet oak ............................. Quercus coccinea Swamp tupelo .......................... Nyssa sytvatica

Northern pin oak ................ Quercus eUipsoidalis vat. biflora
Southern red oak ..................... Quercusfatcata Persimmon s ........................ Diospyros virginiana

Shingle oak ......................... Quercus imbricaria Sassafras 7 .............................. Sassafras albidum
Other hardwoods

SThe common and scientific names are based Ohio buckeye 7 .......................... Aesculus gtabra
on: Little, Elbert L. 1979. Checklist of native and Boxelder 7 ...................................... Acer negundo

naturalized trees of the United States. Agric. Kentucky coffeetree 6 ....... GymnocIadus dioicus
Handb. 541. Washington, DC; U.S. Department of Black locust 6 ................... Robinia pseudoacacia

Agriculture, Forest Service. 375 p.

SThis species or species group is considered a 7This species or species group is considered a
hard hardwood, with an average specific gravity soft hardwood, with an average specific gravity

greater than or equal to 0.50. of O.50 or less.
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White mulberry 7 ............................ Morus alba Cul].--Portions of a tree that are unusable for
Red mulberry 7 ................................ Morus rubra industrial wood products because of rot,
Honeylocust s ..................... Gleditsia triacanthos missing or dead material, or other defect.
Northern catalpa 6 ................... Catalpa speciosa

Noncommercial species Diameter class.--A classification of trees based
Osage-orange ....................... Mactura pomifera on diameter outside bark, measured at
Eastern hophornbeam ........... Ostrya virginiana breast height (d.b.h.). Two-inch diameter
Apple ................................................. Malus spp. classes are commonly- used in Forest Invert-
American hornbeam ......... Carpinus carotiniana tory and Analysis, with the even inch the
Wild plum ........................................ Prunus spp. approximate midpoint for a class. For ex-
Eastern redbud ..................... Cercis canadensis ample, the 6-inch class includes trees 5.0
Pawpaw ...................................... Asimina triloba through 6.9 inches d.b.h.
Hawthorn ................................... Crataegus spp.

Diameter at breast height [d.b.h.)._The
outside bark diameter at 4.5 feet (1.37m) )

DEFINITION OF TERMS above the forest floor on the uphill side of the
tree. For determining breast height, the

Average annual removals from growing forest floor includes the duff layer that may
stock.--The average net growing-stock be present, but does not include m_incorpo-
volume in growing-stock trees removed rated woody debris that may rise above the
annually for forest products (including ground line.
roundwood products and logging residues)
and for other uses (see Other removals). Av- Forest land.--Land at least 16.7 percent
erage annual removals of growing stock are stocked by forest trees of any size, or for-
reported for a period of several years (1977 to merly having had such tree cover, and not
1988 in this report) and are based on irffor- currently developed for non forest use. (Note:
marion obtained from remeasurement plots Stocking is measured by comparing specified
(see Survey Procedures in Appendix). standards with basal area and/or number of

trees, age or s_e, and spacing.) The mini-
Average annual removals from sawtimber.-- mum area for classification of forest land is 1

The average net board foot sawtimber volume acre. Roadside, streamside, and shelterbelt
of live sawtimber trees removed annually for strips of timber must have a crown width of
forest products (including roundwood prod- at least 120 feet to qualify as forest land.
ucts and other uses [see Other removalsl). Unimproved roads and trails, streams, or
Average annual removals of sawtimber are other bodies of water or clearings in forest
reported for a period of several years (1977 to areas shall be classed as forest if less than
1988 in this report) and are based on infor- 120 feet wide. (See Tree, Land, Timberland,
mation obtained from remeasurement plots Reserved forest land, Other forest land,

(see Survey Procedures in Appendix). Stocking, and Water.) l

Basal area.--The area in square feet of the Forest type.--A classification of forest land
cross section at breast height of a single tree. based on the species forming a plurality of 1
When the basal area of all trees in a stand is live tree stocking. Major forest types in the
summed, the result is usually expressed as Mark Twain National Forest are:
square feet of basal area per acre.

Shortleafpine.--Forests in which shortleaf

Commercial spectes.--Tree species presently pine comprises a plurality of the stocking.
or prospectively suitable for industrial wood (Common associates include oak, hickory,
products. (Note: Excludes species of and gum.)
typically small size, poor form, or inferior Eastern redcedar,_Forests in which east-
quality such as hophornbeam, osage-orange, ern redcedar comprises a plurality of the
and redbud.) stocking. (Common associates include oak

and hickory.)
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Eastern redcedar-hardwood, mForests in Hard hardwoods.--Hardwood species with an
which hardwoods {usually upland oaks), average specific gravity greater than 0.50
comprise a plurality of the stocking but such as oaks, hard maple, hickories, and
where eastern redcedar comprises 25 to 50 ash.
percent of the stocking. (Common associates

include gum, hickory, and yellow-poplar.) Hm, dwoods.--Dicotyledonous trees, usually
Shortbaafpine-oak.mForests in which broad-leaved and deciduous. (See Soft hard-

hardwoods (usually white, scarlet, chestnut, woods and Hard hardwoods.)

northern red, or black oaks), singly or in
combination, comprise a plurality of the Industrial wood. m All roundwood products,
stocking but where shortleaf pine comprises except fuelwood.
25 to 50 percent of the stocking.

Post-blackjack oak.--Forests in which post Land.n(A) Bureau of the Census. Dry land and
or blackjack oaks, singly or in combination, land temporarily or partly covered by water
comprise a plurality of the stocking, and less such as marshes, swamps, and river flood
than 25 percent of the stocking is in pines or plains; streams, sloughs, estuaries, and
eastern redcedar, canals less than one-eighth of a statute mile

Black-scartet oak.reForests in which black wide; and lakes, reservoirs, and ponds less
oak or scarlet oaks, singly or in combination, than 40 acres in area.

comprise a plurality of the stocking, and less (B) Forest Inventory and Analysis. The
than 25 percent of the stocking is in pines or same as the Bureau of the Census, except
eastern redcedar. (Common associates minimum width of streams, etc., is 120 feet
include yellow-poplar, elm, maple, and black and minimum s_e of lakes, etc., is I acre.
walnut.)

Whfte oak._Forests in which white oak Log grade.--A log classification based on exter-
species, singly or in combination, comprise a nal characteristics as indicators of quality or
plurality of the stocking, and less than 25 value. (See Appendix for specific grading
percent of the stocking is in pines or eastern factors used.)
redcedar.

Maple-beectzuForests in which hard Merehantable.nRefers to a pulpwood or saw-

maple or beech, singly or in combination, log section that meets pulpwood or saw-log
comprise a plurality of the stocking, specifications, respectively.
(Common associates include soft maple, elm,

and basswood.) In Missouri, beech is seldom Mortality.--The volume of sound wood in
present. Lowland hardwood species such as growing-stock and sawtimber trees that die
river birch and sycamore are commonly annually.
associated with this type in Missouri.

National Forest land._Federal land that has

Growlng-stoek tree.--A live tree of commercial been legally designated as National Forest or
species that meets specified standards of purchase units, and other land administered
size, quality, and merchantability. (Note: by the USDA Forest Service.
Excludes rough, rotten, and dead trees.)

Net annual growth of growing stock.-- The
Growing-stock volume.mNet volume in cubic annual change in volume of sound wood in

feet of growing-stock trees 5.0 inches d.b.h, live sawtimber and poletimber trees and the
and over, from 1 foot above the ground to a total volume of trees entering these classes
minimum 4.0 inch top diameter outside bark through ingrowth, less volume losses result-
of the central stem or to the point where the ing from natural causes.
central stem breaks into limbs.

15



Net annual growth of sawtimber.uThe annual Poletimber stand.--(See Stand-s_e class.)
change in the volume of live sawtimber trees
and the total volume of trees reaching Poletimber tree.wA growing-stock tree of com-
sawtimber size, less volume losses resulting mercial species at least 5.0 inches doboh, but
from natural causes, smaller than sawttmber size.

Net volume.--Gross volume less deductions for Potential productivity elass.--A classification
rot, sweep, or other defect affecting use for of forest lands in terms of inherent capacity
timber products, to grow crops of industrial wood. The class

identifies the potential growth in merchant-
Noncommercial species.--Tree species of able cubic feet/acre/year at culmination of

typically small size, poor form, or inferior mean annual increment of fully stocked
quality that normally do not develop into natural stands.
trees suitable for industrial wood products.

Reserved forest land.--Forest land withdrawn

Nonforest land.--Land that has never sup- from timber utilization through statute,
ported forests, and land formerly forested administrative regulation, designation, or
where use for timber management is pre- exclusive use for Christmas tree production,
cluded by development for other uses. (Note: as indicated by annual shearing.
Includes areas used for crops, improved
pasture, residential areas, city parks, hn- Rotten tree.--A tree that does not meet re-
proved roads of any width and adjoining gional merchantability standards because of
clearings, powerline clearings of any width, excessive unsound cull. May include non-
and 1- to 40-acre areas of water classified by commercial tree species.
the Bureau of the Census as land. If inter-

mingled in forest areas, unimproved roads Rough tree.mA tree that does not meet regional
and nonforest strips must be more than 120 merchantability standards because of exces-
feet wide and more than 1 acre in area to sire sound cull. May include noncommercial
qualify as nonforest land.) tree species.

a. Nonforest land without trees.mNon -
forest land with no live trees present. Salvable dead tree.mA standing or down dead

b. Nonforest land with trees.--Nonforest tree considered merchantable by regional
land with one or more trees per acre at standards.
least 5 inches d.b.h.

SapUng.uA live tree 1.0 to 5.0 inches d.b.h.
Nonstocked land.uForest land less than 16.7

percent stocked with all live trees. Sapling-seedUng stand.--(See Stand-size
class.)

Other forest land.reForest land not capable of

producing 20 cubic feet per acre per year of Saw Iog._A log meeting minimum standards of
industrial wood crops under natural condi- diameter, length, and defect, including logs
tions and not associated with urban or rural at least 8 feet long, sound and straight and

development. These sites often contain tree with a minimum diameter outside bark
species that are not currently utilized for (d.o.b.) for softwoods of 7,0 inches (9.0 inches
industrial wood production or trees of poor for hardwoods) or other combinations of size
form, small size, or inferior quality that are and defect specified by regional standards,

unfit for industrial products. Unproductivity
may be the result of adverse site conditions Saw-log portton._That part of the bole of
such as sterile soil, dry climate, poor drain- sawtimber trees between the stump and the
age, high elevation, and rockiness. This land saw-log top.
is not withdrawn from timber utilization.
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Saw-log top.-ZYhe point on the bole of sawtim- Stand-size class.--A classification of stocked

ber trees above which a saw log cannot be {see Stocking) forest !and based on the size
produced° The minimum saw-log top is 7.0 class of live trees on the area; that is,
inches d.o.b, for softwoods and 9.0 inches sawtimber, poletimber, or seedlings and
d.o.b, for hardwoods, saplings.

a. Sawtimber stands.--Stands with half

Saw, imber stand.---(See Stand-s_e class.) or more of live stocking in sawtimber or
poletimber trees, and with sawtimber stock-

Saw±imber tree.--A growing-stock tree of corn- ing at least equal to poletimber stocking.
mercia1 species containing at least a 12-foot b. Potettmber stands.--Stands with hag
saw log or two noncontiguous saw logs 8 feet or more live stocking in poletimber and/or
or longer, and meeting regional specifications sawtimber trees, and with poletimber stock-
for freedom from defect. Softwoods must be ing exceeding that of sawtimber.
at least 9.0 inches d.b.h. Hardwoods must c. Sapling-seedling stands.mStands with

be at least 11.0 inches d.b.h, more than half of the live stocking in saplings
and/or seedlings.

Sawitmber volume. Net volume of the saw-log

portion of live sawtimber in board feet, Inter- Stoektng.MThe degree of occupancy of land by
national 1/4-inch rule (unless specified live trees, measured by basal area and/or the
otherwise) from stump to a minimum 7 number of trees in a stand by size or age and
inches top diameter outside bark {d.o.b.) for spacing, compared to the basal area and/or
softwoods and a minimum 9 inches top d.o.b, number of trees required to fully util_e the
for hardwoods, growth potential of the land; that is, the

stocking standard.
Seedltng.MA live tree less than 1.0 inch d.b.h. A stocking percent of 100 indicates full

that is expected to survive. Only softwood utilization of the site and is equivalent to 80
seedlings more than (3 inches tall and hard- square feet of basal area per acre in trees 5.0
wood seedlings more than 1 foot tall are inches d.b.h, and larger. In a stand of trees
counted, less than 5.0 inches d.b.h., a stocking

percent of 100 would indicate that the
Short-log tree (rough tree)._Sawtimber-size present number of trees is sufficient to

trees of commercial species that contain at produce 80 square feet of basal area per acre
least one merchantable 8- to 11-foot saw log when the trees reach 5.0 inches d.b.h.
but not a 12-foot saw log. Stands are grouped into the

following stocking classes:
Soft hardwoods._Hardwood species with an Overstocked stands._Stands in which

average specific gravity less than 0.50 such stocking of live trees is 133 percent or more.
as gum, yellow-poplar, cottonwood, red Fully stocked stands._Stands in which
maple, basswood, and willow, stocking of live trees is from 100.0 to 132.9

percent.
Softwoods._Coniferous trees, usually ever- Medium stocked stands._Stands in

green, having needles or scale-like leaves, which stocking of live trees is from 60.0 to
99.9 percent.

Stand._A group of trees on a minimum of 1 Poorly stocked stands._Stands in which

acre of forest land that is stocked by forest stocking of live trees is from 16.7 to 59.9
trees of any size. percent.

Nons tocked areas._Timberland on

Stand-age elass._Age of the main stand. Main which stocking of live trees is less than 16.7
stand refers to trees of the dominant forest percent.
type and stand-size class.
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Timberland.--Forest land that is producing or TABLF__
capable of producing in excess of 20 cubic
feet per acre per year of industrial wood Table 1.mArea of land by county and major
crops under natural conditions, that is not land-use class, Mark Twain National
withdrawn from timber util_ation, and that Forest, Missouri, 1989

is not associated with urban or rural develop-
ment. Currently inaccessible and inoperable Table 2.wArea of timberland by forest type and
areas are included. Formerly called commer- stand-size class, Mark Twain Na-
cial forest land. tional Forest, Missouri, 1989

Tree.--A woody plant usually having one or Table 3.--Area of timberland by forest type and
more perennial stems, a more or less deft- potential productivity class, Mark
nitely formed crown of foliage, and a height of Twain National Forest, Missouri,
at least 12 feet at maturity. 1989

Tree size elass.--A classification of trees based Table 4.--Area of timberland by forest type and

on diameter at breast height, including stocking class of growing-stock trees,
sawtimber trees, poletimber trees, saplings, Mark Twain National Forest, Mis-
and seedlings, souri, 1989

Upper stem portion.--That part of the bole of Table 5.--Number of all live trees on timberland
sawtimber trees above the saw log top to a by species group and diameter class,
minimum top diameter of 4.0 inches outside Mark Twain National Forest, Mis-
bark or to the point where the central stem souri, 1989
breaks into limbs.

Table 6.--Number of growing-stock trees on
Urban and other areas.--Areas within the legal timberland by species group and

boundaries of cities and towns; suburban diameter class, Mark Twain National

areas developed for residential, industrial, or Forest, Missouri, 1989
recreational purposes; school yards; cemeter-
ies; or other nonforest land not included in Table 7.--Net volume of growing-stock trees on
any other specified land use class, timberland by species group and

diameter class, Mark Twain National
Water.--Water Areas. Areas within a land mass Forest, Missouri, 1989

persistently covered by water.
(A) Bureau of the Census._Permanent Table 8._Net volume of sawtimber trees on

inland water surfaces, such as lakes, reser- timberland by species group and di-
voirs, and ponds at least 40 acres in area; ameter class, Mark Twain National
and streams, sloughs, estuaries, and canals Forest, Missouri, 1989
at least one-eighth of a statute mile wide.

(B) Noncensus._Permanent inland water Table 9._Net volume of growing stock and
surfaces, such as lakes, reservoirs, and sawtimber on timberland by county

ponds from 1 to 39.9 acres in area; and and species group, Mark Twain
streams, sloughs, estuaries, and canals from National Forest, Missouri, 1989
120 feet to one-eighth of a statute mile wide.

Table 10._Net volume of timber on timberland

by class of timber and species group,
Mark Twain National Forest, Mis-
souri, 1989
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Table 11 .--Net volume of sawttmber trees on

timberland by species group and
butt ]og grade, Mark Twain National
Forest, Missouri, 1989

Table 12.--Average net annual growth and
average annum removals of growing
stock and sawtimber on timberland

by species group, Mark Twain Na-
tional Forest, Missouri, 1977-1989

Table 13.--Average annual mortality of growing
stock and sawtimber on timberland

by species group, Mark Twain Na-
tional Forest, Missouri, 1977-1989
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Table 1.--Area of land by county and major land-use class, Mark "l_zain National Forest,
Missouri, 1989

[In thousand acres)

Forest land
All Timberland Other Reserved

Land forest Timber- as a percent forest forest
County area land land of land area gand land

Barry 54.1 52.8 42.3 78,2 3.5 7,0
Bollinger 1.6 1.6 1.6 100.0 ....
Boone 3.3 1.5 1.5 45.5 ....
Butler 47.9 47.4 47.4 99.0 -- --
Cailaway 11.7 6.6 6.6 56,4 ....
Carter 90,2 90.2 90,2 100.0 ....
Christian 51.3 49.8 41.5 80,9 8,3 - -
Crawford 49.4 48.3 48.3 97.8 ....
Dent 68.1 67.3 67.3 98.8 ....
Douglas 41.2 39.2 37.1 90.0 2. I - -
Howell 49.0 47.9 47.9 97.8 ....
Iron 96.8 94.1 81.2 83.9 4.5 8.4
Lacled e 28.7 28.7 27.8 96.9 0.9 - -
Madison 50.0 48.6 38.8 77.6 3.0 6.8
Oregon 98.1 94.8 71.0 72.4 - - 23.8
Ozark 38.8 37.9 20.2 52.1 6.4 11.3
Phelps 63.6 62.5 62.5 98.3 ....
Pulaski 46.9 44.8 44.8 95.5 ....
Reynolds 88.9 85.5 85.5 96.2 ....
Ripley 95.1 94.2 94.2 99.1 ....
St. Francois 0.9 0.9 0.9 100.0 ....
Ste. Genevieve 10.3 9.9 9.9 96.1 ....
Shannon 83 6 83.4 83.4 99.8 ....
Stone 16 3 15.9 14.7 90.2 -- 1.2
Taney 63 7 62.4 44.7 70.2 4.9 12.8
Texas 48 2 47.0 38.6 80.1 -- 8.4
Washington 82 4 78.1 78.1 94.8 ....
Wayne 86 6 85.9 85.9 99.2 ....
Wright 7 0 7.0 7.0 100.0 ....

All counties 1,473.7 1,434.2 1,320.9 89.6 33.6 79.7
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Table 2,--Area of timberland by forest type and stand-slze class,
Mark Twain National Forest, Missouri, 1989

(In thousand acres)

Stand-size class
All Seedling &

Forest ty.pe stands Sawtimber Poietimber saplin9 Nonstocked

Shortleaf pine 133.0 81.1 44.2 7.7 --
Eastern redcedar 4.0 -- 1.3 2.7 --
E. redcedar-hardwood 26.4 8.5 15.6 2.3 --
Shortleaf pine-oak 140.3 72.2 43.8 24.3 --
Post-blackjack oak 108.2 37.6 33.5 37.1 --
Black-scarletoak 564.4 362.1 127.1 75.2 --
White oak 314.5 127.9 115.7 70.9 --
Maple-beech 30.1 1.2 13.3 15.6 --

AIl_es 1___1__320.9 690.6 394.5 235.8 --

Table 3.--Area of timberland by forest type and potential productivity class, Mark Twain
National Forest, Missouri, 1989

(In thousand acres)

All Potential productivity class (cu.ft. of cjrowthper acre per year)
Forest _pe classes 165+ 120-164 85-119 50-84 20-49

Shortleaf pine 133.0 ........ 133.0
Eastern redcedar 4.0 ........ 4.0
E. redcedar-hardwood 26.4 ...... 4.9 21.5
Shortleaf pine-oak 140.3 ...... 92.2 48.1
Post-blackjack oak 108.2 ...... 53.5 54.7
Black-scarletoak 564.4 .... 6.1 405.7 152.6
White oak 314.5 .... 7.8 198.8 107.9
Maple-beech 30.1 ...... 6.8 23.3

All counties I r320.9 .... 13.9 761.9 545.1

21



Table 4.--Area of timberland by forest type and stocking class of gr-o_ing ostock tress/iMark Twain National Forest, Missouri 1989

(In thousand acres)

........._ercent of q_ro'_',ina-stock trees

All Non- Poorly Moderately - Fu{ly Over-
Forest t_zpe classes stocked stocked stocked Lstocked stocked

Shortleaf pine 133.0 .... 45.2 67.6 20.2
Eastern redcedar 4.0 -- 2.7 1.3 _.
E. redcedar-hardwood 26.4 -- 8.5 17.9 .....
Shortleaf pine-oak 140.3 -- 4.4 86.9 • 40.7 8.3
Post-blackjack oak 108.2 -- 23.7 59.3 17.8 7,4
Black-scarlet oak 564.4 -- 69.5 358.1 1 10.0 26.8
White oak 31 4.5 -- 17.7 192.8 89.5 14.5
Oak-gum-cypress ........ _....
Elm-ash-soft maple ........ _. _.
Cottonwood ........ - ....
Maple-beech 30.1 -- 1.2 20.1 0.7 8.1
No nstocked ......... - - -.

All types ....................1L320:_9...... -- 127.7 781.6 326.3 85,3

I This table Is based on the stocking percent of growing-stock trees rather than that of alt live trees,
therefore, to use the definitions of stocking for this table, replace the term "all live" by "growing-stock".
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Table i 1.--Net volume of sawtlmber trees on timberland by species group and butt log grade,
Mark Twain National Forest, Missouri, 1989

(In thousand board feet)1

All Butt Iocj grade

_]rades 1 2 3 Tie and timber
Softwoods

Shortleaf pine 1,049,849 20,922 227,291 801,635 - -
Other yellow pines ...........
Eastern redcedar 88_L9_987 .... 8,987 --

Total 1,058_836 .......20__922 227,291 810,622 --
Hardwoods

Select white oak 652,858 7,233 64,230 244,006 337,390
Other white oak 117,667 -- 2,190 37,280 78,197
Select red oak 96,244 .... 17,200 79,044
Other red oak 1,200,967 - - 24,558 216,423 959,986
Select hickory 38,220 .... 5,886 32,334
Other hickory 122,273 -- 5,154 46,446 70,673
Basswood 252 ...... 252
Hard maple 1,923 .... 1,087 836
Soft maple ..........
Elm 7,006 -- 1,252 409 5,345
Ash 3,233 .... 3,233 --
Sycamore 19,511 .... 12,757 6,754
Willow ..........
Hackberry 1,667 - - 1,667 ....
Sweetgum ..........
Tupelo 22,302 .... 11,970 10,332
Black cherry ........
Black walnut 9,082 .... 5,1 O0 3,982
Persimmon ..........
Sassafras ..........
Other hardwoods ..........

Total 2_293_205 7r233 99,051 601,796 1,585,126

All species , 3_352T041 28 r155 326,342 1,412,419 1,585,126

1 International 1/4-inch rule.

2 Includes 3,074 thousand board feet of volume from sawtimber-sized, Grade 5 eastern redcedar trees graded for
special use. {See Log Grades for Eastern Redcedar In the Appendix.)
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Table 12.--Average net annual growth and average annual removals of growing stock
and sawtimber on timberland by species group, Mark TWain National
Forest, Missouri, 1977-1989

Growingstock Sawtimber
_Species group ........ Growth Removals Growth Removals

Thousand cubic feet Thousand board feet 1
Softwoods

Shortleaf pine 8,387 4,579 42,196 15,772
Other yellow pines 15 ......
Eastern redcedar 330 33 41 0 --

Total 8,732 ,, 4,612 ......... 42,,6,,06 15 772
Hardwoods

Select white oak 10,027 3,664 27,517 9,735
Other white oak 1,311 1,390 2,437 4,490
Select red oak 735 625 2,780 1,593
Other red oak 10,594 6,579 53,614 22,867
Select hickory 117 273 -6 194
Other hickory 630 639 2,188 2,277
Basswood .... 2 5 --
Hardmaple 2 -- -56 --
Soft maple 1 ......
Elm 87 93 160 84
Ash -338 88 -1,500 --
Sycamore 127 -- 483 --
Willow .........
Hackbetry 4 -- 7 --
Sweetgum 66 ......
Tupelo 117 58, 332 191
Black cherry 50 24 ....
Blackwalnut 39 32 -117 151
Persimmon ........
Sassafras ........
Other hardwoods 36 ......

Total 23,605 13,465 87,864 41,582

All species 32,337 18,077 !30,470 57,354

1 International 1/4-inch rule.
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Table 13,--Average annual mortality of growing stock and sawttmber on
timberland by species group, Mark Twain National Forest,
Missouri, 1977-1989

S ecies rou Growin stock Sawtimber

Thousand cubic feet Thousand board feet 1
Softwoods

Shortleaf pine 1,493 3,866
Other yellow pines ....
Eastern redcedar -- 2

Total 1,493 3,868
Hardwoods

Select white oak 610 1,707
Other white oak 465 1,181
Select red oak 406 1,424
Other red oak 5,832 15,754
Select hickory 175 506
Other hickory 578 1,078
Basswood ....
Hardmaple 1 --
Soft maple ....
Elm 60 --
Ash 122 143
Sycamore 43 147
Willow ....
Hackberry ....
Sweetgum 4 --
Tupelo 10 15
Black cherry 1 --
Black walnut 36 158
Persimmon -- --
Sassafras - - --
Other hardwoods 5 --

Total 8_348 22,113

_At!_.species 9,841 25,981

I International I/4-inch rule.
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