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RESEARCH SUMMARY

The increasing cost of fossil fuels and the rising de-
mand for wood as an alternative have created a need to
estimate the amount of wood available from the whole
tree, not just the merchantable stem. This report
describes methods for converting merchantable volume to
weight, and for predicting weights and volumes of wood
in tops and limbs. The techniques were used to convert
basic merchantable volume statistics for the Rocky Moun-
tain States to dry weight for tree components such as
bole, top, and limbs.

The study indicates that the whole tree will produce
31 percent more wood fiber than the merchantable bole
alone. An appendix provides data summaries by species,
diameter class, type of timber, tree component, and
ownership for the Rocky Mountain States.
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Estimates For The
Rocky Mountain
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Dwane D. Van Hooser
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INTRODUCTION

Wood has historically been a major source of fuel. As
recently as 1950 fuelwood was the third-ranking product
being removed from the forests of the United States
(USDA 1958). From the early 1950’s until recently, however,
the amount of material cut specifically for fuelwood was
on the decline, dropping from more than 58 million cords
in 1952 to just over 16 million cords in 1970 (USDA 1974).
Recent evidence indicates this trend is reversing (USDA
1982).

Worldwide demand for energy is rising rapidly, with an
associated rise in price; predictably, material only
marginally useful for fuel is becoming more and more ap-
pealing. To fully evaluate how much of this material might
be available for conversion to fuel or energy, techniques
must be developed to convert conventional summaries of
merchantable volume to estimates of total wood fiber.

For example, the most recent analysis of the timber
situation in the United States indicates that the Rocky
Mountain States contain 112.4 billion cubic feet of timber
of which 89 percent is classed as growing stock, 7 per-
cent as salvable dead, and the remainder as rough or rot-
ten trees (terms are defined in appendix A). As a first step
in analyzing the availability of this material for fuel, a
manager would convert these estimates to component

1

weight and estimate the amount of material that might be
potentially available from those components of the tree
that are not included in these estimates of merchantable
volume; namely, tops, limbs, and bark. The manager would
also estimate how much material is potentially available
from other than commercial timberland, logging slash, and
mill residues. These estimates are beyond the scope of
this paper; however, the need for obtaining these data is
receiving serious consideration in current and for future
resource inventories.

This paper presents factors for converting current esti-
mates of merchantable volume to weight, and models for
predicting the weights and volume of tops and limbs.
Moreover, these factors and models were used to convert
the basic timber statistics for the Rocky Mountain States
(fig. 1) from cubic foot volume to dry weight for each tree
component (fig. 2). Data summaries are found in appendix B.

Even though the summaries presented in this report are
based on the most up-to-date information available for the
Rocky Mountain States, the nature of the data was such
that only gross estimators could be used to predict bole,
top, and limb weights. Although not as precise as desired,
the data do represent a first step in providing fiber
estimates of the total forest resource in the Rocky Moun-
tain States.



Figure 1.—Rocky Mountain States.
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Figure 2.—Tree components.

METHODS

Few methods exist for estimating total weight for trees
of the Rocky Mountain region. There are, however, equa-
tions available for estimating total tree weight for Rocky
Mountain tree species occurring in Canada and the Pacific
Northwest (Kurucz 1961; Krumlik 1974; Johnstone 1970;
and Gholz and others 1979). These models could not be
used because the data base available for total fiber was
not compatible with individual tree prediction equations.

Some equations had been developed for calculating the
weight of various components of trees. Brown (1978) has
developed crown weight prediction equations for northern
idaho and Montana conifers. Gary (1976) worked on lodge-
pole pine (Pinus contorta Dougl.) crown structure and bio-
mass in Colorado. Bartos and Johnston (1978) have devel-
oped equations for aspen (Populus tremuloides Michx.) in
Utah and Wyoming. Zimmerman (1979) estimated biomass

Small Trees ‘ ‘

for aspen and several northeastern Utah conifers. Snell
and Max (1982) have developed bark-to-wood ratios for
determining the amount of bark on a tree from the volume
or weight of bole wood. These models were used or, in
some cases, modified by reanalyzing the raw data, in
order to develop the summaries in appendix B.

The data base for this study was the resource sum-
maries developed for the latest timber appraisal (USDA
1982) and included numbers of trees and bole wood
volume to a 4-inch top summarized by State, ownership,
species, and diameter class. Because the data were
already grouped into State-level estimates, bole volume
was converted to weight using wood density factors. Top
and branch weights were estimated using regression
equations, with separate equations developed for trees
5.0 inches d.b.h. and larger, and also for trees less than
5.0 inches d.b.h.



Small Trees

Because the survey procedures used by the Forest
Survey project do not include bole-length measurements
on trees less than 5.0 inches d.b.h., no attempt was made
to separate the weight of small trees into the same com-
ponents used for trees 5.0 inch and larger in d.b.h. Instead,
the bole component was included in the top and branch
estimate for small trees.

Trees 5.0 Inches D.B.H. and Larger

Bole weight.—Bole weight was estimated by using
wood density factors (table 1) derived from tables 3-7 and
4-2 in the Wood Handbook (USDA 1974) and other avail-
able sources. Wood density, which is a function of the
specific gravity of the wood and the density of water, is
highly variable both within and between species. In the
Rocky Mountain States, available data suggests a range of
wood densities from slightly more than 19 Ib/ft3 for
cottonwood to just over 34 Ib/ft3 for Southwestern
hardwoods.

To paraphrase the Wood Handbook, the calculation of
wood density at specified levels of moisture content is
usually based on average species characteristics. The true
value will, of course, differ because of natural variations in
anatomy, actual moisture content, and the proportions of
heartwood and sapwood that occur. Nevertheless, the ap-
proximation of wood density is considered sufficiently ac-
curate to permit proper utilization of wood products where
weight is required.

Table 1—Generalized wood density factors by species for the
Rocky Mountain States’

Species Wood density factor
Pounds/cubic

Softwoods foot ovendry
True fir

White fir 23.09

Subalpine fir 19.34

Grand fir 2184
Western redcedar 19.34
Western hemlock 26.21
Western larch 29.95
Lodgepole pine 23.71
Ponderosa pine 23.71
Western white pine 21.84
Engelmann spruce 20.59
Douglas-fir

Idaho, Montana, Wyoming 28.08

Utah, Arizona, Colorado,
New Mexico, Nevada, and Western

South Dakota 26.83
Other softwoods 23.71
Hardwoods
Aspen 21.84
Cottonwood 19.34
Other hardwoods

Arizona, New Mexico 34.32

All remaining States 24.95

IThese factors are regionwide averages. The factors used to develop
the summaries in appendix B varied by ownership class and State and are

available from the authors.

The bark portion of bole weight was estimated by multi-
plying the bole weight by a bark-to-wood ratio (table 2).
Ratios for all species except Engelmann spruce (Picea
engelmannii Parry), subalpine fir (Abjes lasiocarpa (Hook.)
Nutt.), and aspen were taken from work done by Snell and
Max (1982) in the Pacific Northwest. The spruce, subalpine
fir, and aspen ratios were developed from data collected by
Zimmerman (1979) in Utah. These ratios were computed by
the jackknife estimation method used by Snell and Max.
Ratios for “other softwoods” and “other hardwoods” in
table 2 were estimated based on similarities to species for
which bark ratios were known.

Table 2.—Bark-to-wood weight ratios by species for the Rocky
Mountain States

Species Bark-to-wood ratio

Softwoods
True firs

White fir 0.18

Subalpine fir .18

Grand fir 18
Western redcedar 10
Western hemlock 13
Western larch .10
Lodgepole pine .08
Ponderosa pine 19
Western white pine 16
Engelmann spruce A3
Douglas-fir 15
Other softwoods .10
Hardwoods
Aspen 27
Other hardwoods 27

Bole weight for trees § inches d.b.h. and larger was
computed as follows:

where:

BBM ; = ovendry bole weight in pounds from a 1-foot
stump to a 4-inch top diameter for trees in
the ith diameter class, and for the jth species

BV; = cubic foot bole volume inside bark in cubic
feet from a 1-foot stump to a 4-inch top
diameter for trees in the ith diameter class,
and the jth species

WD; = ovendry wood density in pounds per cubic
foot for trees in the jth species (table 1)

B, = bark factor for jth species (table 2).

Weight of tops and branches.—Top and branch weight
was estimated from prediction equations developed from
Brown's (1978) data (table 3). Brown determined the weight
of the tops and branches, including bark, for 98 trees in-
cluding Douglas-fir (Pseudotsuga menziesii [Mirb.) Franco),
Engelmann spruce (Picea engelmannii Parry), grand fir



(Abies grandis [Dougl.] Lindl.), lodgepole pine, ponderosa
pine (Pinus ponderosa Laws.), subalpine fir, western
hemlock (Tsuga heterophylla [Raf.] Sarg.), western larch
{Larix occidentalis Nutt.), western redcedar (Thuja plicata
Donn), western white pine (Pinus monticola Dougl.), and
whitebark pine (Pinus albicaulis Engelm.). For the most
part, sampled trees were less than 15 inches d.b.h. There
were, however, some trees as large as 38 inches d.b.h.
sampled in ponderosa pine, Douglas-fir, and western
redcedar.

Table 3.—Top and branch weight per tree by species group and
diameter class

D.b.h. class Pines! Other softwoods?  Hardwoods3
Pounds per tree ovendry

6 46.25 37.68 11.29

8 47.81 61.43 28.79
10 74.70 80.80 59.31
12 126.92 125.80 102.07
14 204.46 166.42 151.29
16 307.33 212.67 198.63
18 435.53 264.54 237.03
20 589.06 322.04 263.23
22 767.91 385.16 277.89
24 972.09 453.90 284.12
26 1201.60 528.28 285.71
28 1456.43 608.27 285.80
30° 1736.59 693.89 285.80

Ninctudes ponderosa pine and white pine; and lodgepole pine to 12-inch
d.b.h.

2Includes all other softwoods and lodgepole pine 14 inches d.b.h. and
larger.

3includes all hardwoods. '

Because there were limited samples within each
species, only two regression equations were developed
from Brown's data. In addition, scatter diagrams of top
and branch weight over d.b.h. indicated that two models
would essentially include all observations. The pines were
combined, and all other conifers were combined for the
following equations:

Pines:
TB = 1935 - 43.5412-D + 3.1659-D2 (2
R2 = 096
Mean = 479 |b
Standard deviation = 143 Ib
where:

TB = ovendry top, branch, and bark weight in pounds
for ponderosa pine, white pine, and lodgepole
pine < 14 inches d.b.h.
D = diameter in inches at 4.5 feet.

Other conifers:

TB = 0.191 + 2.0304-D + 0.7031-D2 3)
R2 = 0.88
Mean = 156 |b
Standard deviation 711b

where:

TB = ovendry top, branch, and bark weight in pounds
for all Rocky Mountain conifers other than pines,
with one exception: lodgepole pine > 14 inches
d.b.h. was included in this group.

D = diameter in inches at 4.5 feet.

The weight of tops and branches for hardwoods was
computed using Bartos and Johnston's (1978) aspen
equation:

TB = (129.69-K — 0.05) - (2.2046) @

where:
TB = ovendry top, branch, and bark weight in pounds
for aspen and all other Rocky Mountain hard-
woods

D -1|35

_ —|27.56
exp| 0.56

D = diameter in inches at 4.5 feet.

The weights by diameter class developed by regression
equations are presented in table 3 and were used to com-
pute top and branch weight in the following way:

where:

TBBM; = ovendry weight in pounds. Includes top
wood and bark from a 4-inch diameter to the
tip of the tree, and all branch material up to
1/4-inch diameter, for all trees in the ith
diameter class, and for the jth species

TB;; = ovendry weight of tops and branches, in-
cluding bark, for trees in the ith diameter
class, and for the jth species (table 3)
N; = number of trees in the ith diameter class,
and for the jth species.

Brown’s (1978) data were used to derive weight
estimates for small conifers. Weights were graphed by
d.b.h. for 234 trees of 12 species from Idaho and Montana.
Weights for 2- and 4-inch diameter classes were inter-
polated from these graphs (table 4).

Bartos and Johnston's (1978) aspen equation was used
to determine hardwood top and branch weight:

TB = (713.05-K — 0.28) - (2.2046) 6)
where:
D -1 35
K= — 27.56
exp| 0.56
D = diameter at 4.5 feet in inches

TB = ovendry top and branch in pounds for aspen and
all other Rocky Mountain hardwoods.



The weights that were developed by diameter class are
listed in table 4, and were used to compute whole tree
weights in the following way:

where:

TBBM,,- = ovendry weight in pounds. Includes wood
and bark in main stem from 1-foot stump to
top of the tree, and branch material up to
1/4-inch diameter, for trees in the ith
diameter class, and for the jth species

N;;= number of trees less than 5.0 inches d.b.h.
in the ith diameter class and for the jth
species

TB,/ = ovendry weight in pounds for trees in the ith
diameter class, and for the jth species.

Table 4.—Individual weights for small trees by diameter class

and species
Two-inch Four-inch
Species d.b.h. class d.b.h. class
Poundsitree ovendry
Softwoods
. True fir -

Subalpine fir 1 43

Grand fir 10 43
Western redcedar 9 38
Western hemiock 10 38
Western larch 10 50
Lodgepole pine 10 40
Ponderosa pine 10 40
Western white pine 9 42
Engeimann spruce 12 43
Douglas-fir 11 49
Other softwoods 10 43
Hardwoods
All 4 19

DISCUSSION

The information presented in this paper can be used in
making various approximations. For example, the sum-
maries presented in appendix B can be used as current
estimates of the weight for the standing resource by spe-
cies and diameter and by ownership and type of timber for
each State in the Rocky Mountain Region. These data also
can be used to develop additional factors that can in turn
be applied to other resource estimates. As an example, by
applying the factors derived from the data in appendix 8
to the estimate of growth, mortality, and removals pre-
sented in appendix 3 of the recent timber situation analy-
sis (USDA 1982), the latter data would be converted to
weight estimates.

Factors for determining the proportion of tree weight
contributed by tree component in the Northern Rocky
Mountains can be determined from table B-10 (appendix
B.) Factors for Douglas-fir, which has a total dry weight of
351.6 million tons, would be computed as follows:

Bole factor = (279.1/351.6) - 100
= 79 percent

Topfactor = (72.4/351.6) - 100
= 21 percent

Probably a more useful factor to apply to resource
statistics would be top and limb weight as a percent of
merchantable bole weight. Again using the estimates for
Douglas-fir found in table B-10, appendix B, this factor
would be computed as:

Toplbole factor = (72.4/279.1)- 100

=26 percent

In other words, total measurable tree weight (bole, tops,
and limbs) is 131 percent of merchantable bole weight.

Under the assumption that stand dynamics are such
that this relationship of top weight to bole weight will not
change in 1 year's time, this factor can be applied to the
growth data for Douglas-fir in the Northern Rocky Moun-
tains—298 million cubic feet'—to obtain an estimate of
total additional fiber potentially available for fue! as
follows:

Net annual growth
Merchantable section = (298 mm ft3 - 28.08% Ib/ft3)

= 8,368 miillion Ib

= 8,368 million Ib - 0.26

2,175 million Ib

8,368 million Ib + 2,175

million Ib

10,543 million Ib

5.3 million tons

Top, limbs, etc.

Total potential for fuel

Similar factors can be generalized for just softwoods and
hardwoods, and for growing stock, rough and rotten culls,
and small trees.

The resource summaries presented in appendix B are
based on net volumes for growing stock and rough and rot-
ten culls, and are therefore conservative when considered
for fiber or fuel potential. By Forest Survey standards a
tree can have up to two-thirds of its total volume in cull
material and still be classified as growing stock. A rough
cull will have two-thirds or more of its total volume in cull
material, of which less than half is missing or rotten. The
solid cull material is usually severe sweep, crook, or forks
that could be easily utilized for fuel. In either case the cull
material is deducted from the total gross tree volume.
Thus, use of factors developed from the summaries
presented in appendix B would very likely underestimate

- the weight of material potentially available for fuel.

Table 37, appendix 3 (USDA 1982).
2wood density factor for Douglas-tir from table 1.



MANAGEMENT IMPLICATIONS

Summaries like those presented in this report would
have greater utility, if they were based on individual tree
predictions, rather than State aggregations. At a minimum,
this would provide for developing subregional tabulations
that would be of greater use to resource managers. Using
individual trees as a basis for developing summaries
would also make it possible to produce gross rather than
net estimates. As alluded to above, a growing stock tree
can have up to two-thirds of its volume in missing or cull
material. The ability to include this material in estimates
of the resource would certainly provide a more accurate
assessment of the wood fiber potential within the area of
concern.

The use of individual tree attributes rather than data
aggregations would also allow the resource manager to
use more sophisticated models for predicting wood fiber
potential. In this report, model selection was restricted
to those that could predict weight based on diameter.
Models do exist, however, that include other tree attri-
butes as well.

The summaries presented here also do not include
estimates of the wood fiber potential from lands that are
not considered commercial timberland. Latest statistics
for the Rocky Mountain States indicate that there are
some 69 million acres of other forest lands, plus 11
million acres of productive forest land set aside for some
use other than timber harvest. No volume or weight
estimates are currently available for these lands. The other
forest lands are going to be especially important in the
future as a source of fiber for fuel. For example, in some
of the Rocky Mountain States the value of pinyon pine
(Pinus edulis Engel. and Pinus monophyila Torr. & Frém.)
and juniper (Juniperus spp.) species for fuelwood now ex-
ceeds the value of most “commercial” species for conver-
sion to forest products.

To fully evaluate the wood fiber situation in the Rocky
Mountain States, and the nation as a whole, resource
specialists must broaden their inventories to include all
lands supporting woody vegetation. At the same time,
more research must be directed at developing regionalized
models for predicting tree component weight and volume
estimates for all trees, including those that have not been
of commercial value.
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APPENDIX A: GLOSSARY

Bureau of Land Management land—Federal lands ad-
ministered by the Bureau of Land Management, U.S.
Department of the Interior.

Commercial species—Tree species suitable for industrial
wood products.

Commercial timberland—Forest land which is producing
or is capable of producing crops of industrial wood and
not withdrawn from timber utilization by statute or ad-
ministrative regulation. (Note: Areas qualifying as commer-
cial timber-and have the capability of producing in excess
of 20 cubic feet per acre per year of industrial wood in
natural stands. Currently, inaccessible and inoperable
areas are included.)

Cord—A pile of stacked wood containing 128 cubic feet
within its outside surfaces. The standard dimensions are 4
by 4 by 8 feet.

Cull trees—Live trees of sawtimber and poletimber size
that are unmerchantable for saw logs now or prospectively
because of roughness, rot, or species (also see rotten
trees and rough trees).

Deferred forest land—National Forest lands that meet pro-
ductivity standards for commercial forest, but are under
study for possible inclusion in the Wilderness System.

Diameter classes—A classification of trees based on
diameter outside bark measured at breast height (412 feet
above the ground). D.b.h. is the common abbreviation for
“diameter at breast height.” When using 2-inch diameter
classeés the 6-inch class, for example, includes trees 5.0
through 6.9 inches d.b.h. inclusive.

Farmer and other private— All private ownerships except
industry.

Farmer-owned lands—Lands owned by a person who op-
erates a farm, either doing the work himself or directly
supervising the work.

Forest industry lands—Lands owned by companies or
individuals operating wood-processing plants.

Forest land—Land at least 10 percent stocked by forest
trees of any size, including land that formerly had such
tree cover and that will be naturally or artificially
regenerated. (Also see Commercial timberland, Productive-
reserved forest land, and Other forest land.) Forest land in-
cludes transition zones, such as areas between heavily
forested and nonforested lands that are at least 10 percent
stocked with forest trees, and forest areas adjacent to ur-
ban and built-up lands. Also included are pinyon-juniper
and chaparral areas in the West, and afforested areas. The
minimum area for classification of forest land is 1 acre.
Roadside, streamside, and shelterbelt strips of timber must
have a crown width at least 120 feet wide to qualify as
forest land. Unimproved roads and trails, streams, and
clearings in forest areas are classified as forest if less
than 120 feet in width.

Growing-stock trees—Live sawtimber trees, poletimber
trees, saplings, and seedlings meeting specified standards
of quality or vigor; excludes cull trees.

Growing-stock volume—Net volume in cubic feet of live
sawtimber and poletimber trees from stump to a minimum
4-inch top (of central stem) outside bark or to the point
where the central stem breaks into limbs.

Growth—See definition for “Net annual growth.”

Hardwoods—Dicotyledonous trees, usually broadleaved
and deciduous.

Indian lands—Tribal lands held in fee by the Federal
Government but administered for Indian tribal groups, and
Indian trust allotments.

Industrial wood—All commercial roundwood products ex-
cept fuelwood.

Land area—Census definition: The area of dry land and
land temporarily or partially covered by water such as mar-
shes, swamps, and river flood plains (omitting tidal flats
below mean high tide); streams, sloughs, estuaries, and
canals less than 1/8 of a statute mile in width; and lakes,
reservoirs, and ponds less than 40 acres of area.

Forest Survey definition: Same as above except
minimum width of streams, etc., is 120 feet and minimum
size of lakes, etc., is 1 acre.

Logging residues—The unused portions of poletimber and
sawtimber trees cut or killed by logging.

Mortality—The volume of sound wood in live trees that
have died from natural causes during a specified period.

National Forest System land—Federal lands designated
by Executive Order or statute as National Forests or
purchase units, and other lands under the administra-
tion of the Forest Service including experimental areas
and Bankhead-Jones Title Ill lands.

Net annual growth—The net increase in the volume of
trees during a specified year. Components of net an-
nual growth include the increment in net volume of
trees at the beginning of the specific year surviving to
its end, plus the net volume of trees reaching the
minimum size class during the year, minus the volume
of trees that died during the year, and minus the net
volume of trees that became rough or rotten trees dur-
ing the year.

Nonforest land—Land that has never supported forests
and lands formerly forested where use for timber
management is precluded by development for other
uses. (Note: Includes areas used for crops, improved
pasture, residential areas, city parks, improved roads of
any width and adjoining clearings, powerline clearings
of any width, and 1- to 40-acre areas of water classified

by the Bureau of the Census as nonforest land. If inter-
mingled in forest areas, unimproved roads and non-
forest strips must be more than 120 feet wide, and
clearings, etc., more than 1 acre in size, to qualify as
nonforest land.)

Other Federal land—Federal land other than lands admin-
istered by the Forest Service or the Bureau of Land
Management.

Other forest land—Forest land incapable of producing 20
cubic feet per acre of industriat wood under natural con-
ditions because of adverse site conditions such as
sterile soils, dry climate, poor drainage, high elevation,
steepness, or rockiness.

Other land—Al! land area other than forest and range
lands.

Other private land—Privately owned land other than forest
industry or farmer-owned.

Other public land—Publicly owned land other than Na-
tional Forest System land.

Other species—Tree species of typical small size, poor
form, or inferior quality which normally do not develop
into trees suitable for industrial wood products.



Ownership—The property owned by one owner, including
all parcels of land in the United States.

Plant byproducts —Wood material from primary manufac-
turing plants (such as slabs, edgings, trimmings,
miscuts, sawdust shavings, veneer cores and clippings,
and pulp screenings) that are used for some products.

Poletimber trees—Live trees of commercial species at
least 5.0 inches in diameter breast height but smaller
than sawtimber size, and of good form and vigor.

Productive-reserved forest land —Productive public forest
land withdrawn from timber utilization through statute
or administrative regulations.

Removals—The net volume of growing-stock or sawtimber
trees removed from the inventory by harvesting; cultural
operations, such as timber stand improvement; land
clearings; or changes in land use.

Residues—

Coarse residues—Plant residues suitable for chipping,
such as slabs, edgings, and ends.

Fine residues—Plant residues not suitable for chipping,
such as sawdust, shavings, and veneer clippings.
Logging residues—The unused portions of sawtimber
and poletimber trees cut or killed by logging.

Plant residues—Wood materials from primary manufac-
turing plants that are not used for any product.

Urban residues—Wood materials from urban areas,
such as newspapers, lumber and plywood from building
demolition, and used packaging and shipping wood
materials.

Rotten trees— Live trees of commercial species that do
not contain a saw log now or prospectively, primarily
because of rot (e.g., when rot accounts for more than 50
percent of the total cull volume).

Rough trees—(a) Live trees of commercial species that
do not contain a saw log, now or prospectively, primari-
ly because of roughness, poor form, splits, and cracks,
and with less than one-third of the gross tree volume in
sound material; and (b) all live trees of noncommercial

species.

Salvable dead trees—Standing or down dead trees that
are considered currently or potentially merchantable by
regional standards.

Saw log—A log meeting minimum standards of
diameter, length, and defect, including logs at least 8
feet long, sound and straight, and with a minimum
diameter inside bark for softwoods of 6 inches (8 inches
for hardwoods) or other combinations of size and defect
specified by regional standards.

Saw log portion—That part of the bole of sawtimber
trees between the stump and the saw log top.

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

Sawtimber trees— Live trees of commercial species con-
taining at least one 12-foot saw log or two noncon-
tiguous 8-foot logs, and meeting regional specifications
for freedom from defect. Softwood trees must be at
least 9 inches in diameter and hardwood trees 11in-
ches in diameter at breast height.

Small trees—Live trees of commercial species 1.0 inch
to 5.0 inches in diameter at breast height and of good
form and vigor.

Softwoods —Coniferous trees, usually evergreen, having
needle or scalelike leaves.

State, county, and municipal lands—Lands owned by
States, counties, and local public agencies, or lands
leased by these governmental units for more than 50
years.

Upper-stem portion—That part of the main stem or fork
of sawtimber trees above the saw log top to a minimum
top diameter of 4.0 inches outside bark or to the point
where the main stem or fork breaks into limbs.
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Van Hooser, Dwane D., Chojnacky, David C. Whole tree volume estimates for
the Rocky Mountain States. Resour. Bull. INT-29 . Ogden, UT: U.S. Depart-
ment of Agriculture, Forest Service, Intermountain Forest and Range Experi-
‘ment Station; 1983.69 p.

Presents factors for converting current estimates of merchantable volume to
weight, and models for predicting weights and volumes of tops and limbs, for
important tree species in the Rocky Mountain States. Converts timber statistics
from cubic foot volume to dry weight for tree components, such as bole, limbs,
and top. Includes State-by-State data summaries.

KEYWORDS: forest inventory, biomass, wood fiber, fuelwood, utilization




The Intermountain Station, headquartered in Ogden, Utah, is one
of eight regional experiment stations charged with providing scientific
knowledge to help resource managers meet human needs and protect
forest and range ecosystems.

The Intermountain Station includes the States of Montana, idaho,
Utah, Nevada, and western Wyoming. About 231 million acres, or 85
percent, of the land area in the Station territory are classified as
forest and rangeland. These lands include grasslands, deserts,
shrublands, alpine areas, and well-stocked forests. They supply fiber
for forest industries; minerals for energy and industrial development;
and water for domestic and industrial consumption. They also provide
recreation opportunities for millions of visitors each year.

Field programs and research work units of the Station are main-
tained in:

Boise, Idaho

Bozeman, Montana (in cooperation with Montana State Univer-
sity)

Logan, Utah (in cooperation with Utah State University)

Missoula, Montana (in cooperation with the University of
Montana)

Moscow, Idaho (in cooperation with the University of idaho)
Provo, Utah (in cooperation with Brigham Young University)

Reno, Nevada (in cooperation with the University of Nevada)
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