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NDER the financial-maturity concept.

trees are viewed as capital investments
that should be liquidated when they fail to
yield an acceptable rate of return. Thus trees
or stands expected to exceed the minimum ac-
ceptable return—because of rapid volume
growth or quality improvement—should be left
to grow, while those expected to fall below the
minimum acceptable return are financially ma-
ture, and should be harvested.

To determine whether or not a tree or stand
is financially mature, it is necessary to esti-
mate its present value and its expected value
at some future date. The original value and the
future value are then used to compute the com-
pound interest rate of return.

In this paper we present the dollar values
and value increases, as well as the rates of value
increase, for three of the most important tree
species of the Allegheny Plateau of New York
and Pennsylvania: black cherry (Prunus sero-
tina Ehrh.), red maple (Acer rubrum L.), and
white ash (Fraxinus americana L.).

This is one of a series of papers presenting
annual rates of value increase over a 10-year
period for several important northeastern hard-
wood tree species. The reader who is interested
in the details of the procedure for developing
and computing the compound interest rates
should refer to one of two earlier research pa-
pers {Trimble and Mendel 1969, Mendel and
Trimble 1969). The same methods were used
in this work.

DETERMINING THE RATE
OF VALUE INCREASE

The rate of value increase, which is the cor-
nerstone of the financial-maturity concept, is
determined by three components: (1) the pres-
ent value of the tree (V,); (2) the prospective
future value of the tree (V,); and (3) the time
period (10 years) considered between the de-
terminations of present value and prospective
value (n). From these data, the rate of value

increase can be determined by solving for the
rate of interest (r) in the compound interest
formula:

T T— E

(I+41)"= V.

Present value.—Present value was computed

by using lumber grade yields, price relatives,

conversion costs, tree volumes, and lumber

prices in a manner identical to that described
mn Research Papers NE-129 and NE-140.

The expected lumber grade yields were ob-
tained for logs of the various species, sizes, and
log grades. Data for red maple and white ash
were obtained from unpublished reports, while
those for black cherry are from Hanks (1965).
Relative values (log-quality indexes) were
then assigned to the logs of various species,
sizes, and grades, using ratios of prices for each
grade of lumber to the price of No. 1 Common
(price relatives). These price relatives (table
1) were calculated from lumber prices reported
in the HARDWOOD MARKET REPORT (Lemsky
1962-66). The log-quality indexes and log
volumes were then used to calculate tree-qual-
ity index from felled-tree data for 140 black
cherry, 156 red maple, and 111 white ash sam-
ple trees in northwestern Pennsylvania.

Once tree-quality indexes (tables 9 to 11)

are established, the calculation of present value
can be summarized as follows:

1. (Tree Q.I. X price for 4/4 No. 1 C/M)
= gross value/M.

2. (Gross value/M — conversion cost/M)
— net value/M.

3. (Net value/M X volume in tree) — tree
conversion value or present tree value.

The HARDWOOD MARKET REPORT of 6 January
1968 (Lemsky 1968) was used to obtain the
prices of 4/4 No. 1 Common lumber. These
prices were $200/M board feet for black cherry,
$180 for red maple and $134 for white ash. Con-
version costs were the same as those listed in
the research papers previously cited; these data



Table |.—Lumber price relatives’

— Lumber grade
i FAS  SEL iC 2C 3A 3B
Black cherry 1.47 142 1.00 .48 .27 25
Red maple 1.28 1.22 1.00 .46 .38 .29
White ash 1.57 1.49 1.00 .50 — .36

* Based on 1962-66 Hardwood Market Report prices for Appala-
chian hardwoods (f.o.b. mills in the Johnson City, Tennessee, area),
with 4/4 thickness plain-sawed No. 1 Common as the reference

grade.

recognize that costs per unit volume are lower
for large logs than for small ones. The Girard
Form Class 81 volume table (Mesavage and
Girard 1946) was used in the calculations.

Prospective future value.—Prospective value
is the present value plus the increase in value
due to diameter growth, increase in volume,
and improvement in quality over the next 10
years. Any change in lumber prices or conver-
sion costs would also affect future value; but
for this purpose it was assumed that there
would be no change.

To compute future value, 10-year diameter
growth rates (tables 12 to 14) were applied to
the trees in each 2-inch diameter class and
each vigor class of each species. Besides in-
creasing in diameter, the tree 10 years hence
might improve in butt-log grade and merchant-
able height. Several possible combinations of
butt-log quality and merchantable height were
provided for by assuming either no change or
an improvement in one or both of these fac-
tors. It was assumed that vigor class would re-
main the same during the next 10 years. Fi-
nally, the prospective value of each tree was de-
termined in the same manner as the present
value.

Ten-year diameter growth rates were com-
puted from regression equations developed in
a field study in the high plateau of northwest-
ern Pennsylvania and adjacent parts of south-
western New York. Sawtimber stands were
visited to collect sample tree data from 524
black cherry, 427 red maple, and 277 white ash
trees from 12 to 30 inches d.b.h. Diameter
growth during the past 10 years was measured
from two increment cores on each tree. Bark
thickness was measured to account for its in-
crease, and tree vigor (Trimble 1960) was
judged. There were practically no vigor 4 trees
among sawtimber-sized trees, so no computa-
tions were made for them. Since it was not pos-
sible to collect growth data by site classes, site

variation was reduced by limiting the sampling
to northern hardwood types. The poorer sites
in this area tend to be occupied by other types.

The assumptions regarding height growth
over the next 10 years were similar to those
used in the two research papers previously
cited, but were less restrictive. The following
log height increase limitations were set for com-
putation purposes:

Tree height classes that will
not increase in height in next

Present d.b.h. 10 years
(inches) (16-foot logs)
22 1
24 land 1%
26 1,1%,and 2
28 No increase for

any tree 28 inches
d.b.h. or larger

Maximum log height used in the computa-
tions was 64 feet for all species.

The following assumptions were made about
changes in butt-log grade:

1. The maximum butt-log grade improvement
in 10 years would be one grade class.

2. No butt-log grade improvement would be
computed for any tree over 27 inches d.b.h.

3. No trees with butt-log grades poorer than 4
would be considered acceptable. They may
be assumed to have no value-increase poten-
tial and a zero rate of return.

4. No trees above 15 inches d.b.h. with butt-log
grade 4 would be considered acceptable.
While such trees may have a small value in-
crease, they would not normally be left in a
managed stand.

The computation.—After the values for each
combination of present and prospective tree



size and quality were determined, the rate of
value increase was obtained by solving the com-
pound-interest formula, using a 10-year time
period. These computations were made for over
5,000 combinations of tree characteristics at
the beginning and end of the 10-year period.

THE RATES
OF VALUE INCREASE

The rate of value increase is affected by the
diameter, merchantable height, and quality of
the tree at the beginning of the 10-year period,
and by the changes in these variables during
the period. The rates of value increase are sum-
marized and presented as a range of rates in
tables 2 to 4.

Tree earning power is less for trees with
larger diameters.—Small sawtimber trees gen-
erally have a high rate of value increase be-
cause of a low volume and value at the begin-
ning of the period. On the other hand, large
trees have greater initial values; so the percent-
age increases will be smaller, even though the
increases in dollar value may be large. For ex-
ample, a 12-inch grade 3, one-log, vigor-1 red
maple may be expected to make a 15.2-percent
value increase annually with no change in butt-
log grade or height, while a 26-inch tree with
otherwise similar characteristics may be ex-
pected to increase in value at a rate of only
2.7 percent. The actual dollar amounts of these
increases, though, are $1.80 and $9.34 respec-
tively (table 16).

Tree earning power increases markedly with
increasing diameter growth rate.—Of two trees
that are alike in all other respects, the tree
with the faster growth rate will earn a higher
rate of return. This is due to the greater ac-
cumulation of volume and improvement in in-
herent quality within a given butt-log grade.
Since tree-vigor class estimates diameter
growth rate, trees in the higher vigor classes
will earn higher interest rates. For example, the
rate of value increase for 16-inch, 214-log white
ash trees with butt-log grade 2 that do not in-
crease in butt-log grade or merchantable height
is 6.1 percent for vigor 1 trees, 4.8 percent for
vigor 2 trees, and 3.2 percent for vigor 3 trees.
The actual difference may be even greater be-
cause the more vigorous trees have a better
chance of improving in grade and log height.

Trees with greater merchantable height usu-
ally have slightly higher earning power.—
When there is no change in butt-log grade or
merchantable height, the increase in earning
power due to diameter growth alone is usually
about 14 percent greater for 3-log, 16-inch
trees of all species than for 1l5-log trees. A
16-inch, grade-2, vigor-1 black cherry with 3
logs, for example, earns 6.2 percent interest
while a similar tree with 114 logs earns 5.6 per-
cent interest. An exception is in butt-log grade
3 white ash trees, where the rate of value in-
crease is less for trees that are taller at the start
of the 10-year period.

Trees that have an increase in merchantable
height have higher earning power.—Since upper
logs in these species all have positive values,

Table 2.—Expected rate of value increase for black cherry trees!
[In percent]

D.b.h. Due to growth only*® Due to growth and quality
(inches) increase
Vigor1 Vigor2  Vigor3 Vigorl Vigor2  Vigor3

14 7-11 5- 8 3- 5 8-38 6-32 4-29
16 5-11 4- 7 3- 6 6-16 5-13 4-11
18 5-10 3-7 2- 6 5-15 4-11 3-10
20 4-10 3-6 2- 6 5-14 4-10 3-9
22 4- 8 3-5 2- 5 4-11 3-8 3-8
24 3- 6 2- 4 2- 4 3-9 3-7 2- 6
26 3-5 2- 4 2- 3 3-7 2- 6 2- 6
28 2- 3 2 2 ) —_ —_
30 2- 3 2 2 — — —

. ' Based on 4/4 factory-grade lumber recovery. These rates can have a varia-
tion of 1 to 2 percent due to differences in location, volume estimates, and quality

estimates.

* For butt-log grade 1 and 2 trees. Rates for grade-3 trees would be slightly

higher.

No quality improvement is assumed in trees larger than 27 inches d.b.h.

3



Table 3.—Expected rate of value increase for red maple trees!

[In percent]
D.b.h. Due to growth only?® Due to growth and quality
{inches) increase
Vigorl Vigor2 Vigor3 Vigorl Vigor2  Vigor3
14 7-11 6-10 5- 7 8-20 7-18 6-15
16 5-10 4-10 3-6 7-16 6-15 5-12
18 4-10 4- 9 2- 6 6-14 5-13 4-10
20 4- 9 3-9 2-5 5-13 4-12 3-8
22 37 3-5 2- 4 4-10 4- 8 2-6
24 3-6 2- 4 1- 3 4- 8 3-6 2-5
26 2-5 2- 4 1- 2 3-6 3-5 2- 4
28 2- 3 2 1 *) — —
30 2 2 1 - — —

. ' Based on 4/4 factory-grade lumber recovery. These rates can have a varia-
tion of 1 to 2 percent due to differences in location, volume estimates, and quality

estimates.
? For butt-log grade 1 and 2 trees.
higher.

Rates for grade-3 trees would be slightly

No quality improvement is assumed in trees larger than 27 inches d.b.h.

Table 4.—Expected rate of value increase for white ash trees?

[In percent]
D.b.h. Due to growth only* Due to growth and quality
(inches) increase
Vigor1 Vigor2 Vigor3 Vigorl Vigor2 Vigor3
14 7-12 6- 8 4- 6 3-25 4-23 2-20
16 5-11 4- 7 3-6 3-58 2-53 0-51
18 4-10 3-7 2- 6 4-31 3-27 1-26
20 4-10 3-6 2- 5 4-25 3-21 2-20
22 3-8 3-5 2- 4 417 3-15 2-14
24 3-6 2- 4 2-3 4-14 3-13 2-12
26 3-5 2- 3 1- 3 3-13 3-12 2-11
28 2-3 2 1 ) — —_
30 2-3 2 1 — - e

. ' Based on 4/4 factory-grade lumber recovery. These rates can have a varia-
tion of 1 to 2 percent due to differences in location, volume estimates, and quality

estimates.

? For butt-log grade 1 and 2 trees. Rates for grade-3 trees would be slightly

hi;her.

No quality improvement is assumed in trees larger than 27 inches d.b.h.

those trees that increase in log height earn
higher interest rates than those that do not.
The difference usually amounts to 1 to 4 per-
cent. A 16-inch, 2-log, vigor-1 black cherry
with butt-log grade 1, for example, earns a 5.2-
percent return without a height increase; with
a 1-log height increase, the rate of value in-
crease is 8.4 percent. Short trees that increase
in height have a higher rate of value increase
than tall trees having the same height increase
because they have less value in the beginning.

Earning power is lower for trees with high
initial quality.—Trees with butt-log grade 1
have a lower rate of value increase than sim-

ilar trees with butt-log grade 2, and the rate
for butt-log grade 2 trees is less than for grade
3. Using the 16-inch, 2-log, vigor-1 black cher-
ries for an example again, those with butt-log
grades 1, 2, and 3 have 5.2, 5.8, and 7.0 percent
rates of value increase, respectively, if there is
no change in merchantable height or butt-log
grade. Even though the monetary gain of a low-
grade tree is often less, the percentage gain in
value will be higher because of its lower initial
value.

Earning power is greatly increased by im-
provement in tree quality.—As trees develop,
they may be expected to improve in quality.



The most important gains in quality are indi-
cated by a step-up in butt-log grade. For ex-
ample, a 20-inch, 2-log, vigor-2 black cherry
tree with a grade 3 butt log that remains 2-log
and grade-3 over the next decade earns 3.7 per-
cent annually, Another tree, similar except that
the grade-3 butt log becomes grade 2, has a
6.9-percent rate of return. To disregard quality
when logs are sold has the same effect on earn-
ing power as the lack of quality improvement.

The probability of butt-log grade improve-
ment decreases with increasing tree size. There
may still be grade improvement in upper logs
of large trees, however. An average rate if im-
provement in upper log grades is provided for
in the equations used to compute tree-quality
indexes.

There is also an improvement in log and tree
quality due to increase in size within a given
butt-log grade. In two logs of the same grade,
or two trees of the same butt-log grade, the one
with the larger diameter will, on the average,
produce higher grade lumber. These gains in
quality are also reflected by the log- and tree-
quality indexes.

We have not considered the valuable veneer-
grade black cherry logs, but it is apparent that
trees with veneer butt logs would have a lower
rate of value increase than butt-log grade 1
trees that are otherwise similar, Conversely,
trees or stands that have logs coming into ve-
neer grade would be earning very high rates of
return.

A large proportion of white ash in the study
area is used in the manufacture of baseball bats
and tool handles. Such utilization may cause
somewhat higher conversion values for white
ash, with similar but less marked effects on rate
of return as compared to cherry veneer.

TEN-YEAR VALUE INCREASE

The actual dollar increases in conversion
value to be expected over a 10-year period are
presented in tables 15 to 17. The increases in
dollar value do not follow the same pattern as
the rates of value increase.

Initial tree diameter has a strong positive
effect on actual dollar increases—that is, trees
with larger diameters at the beginning of the
10-year period have greater value increases
than smaller ones. On the other hand, trees of
larger diameters have lower rates of value in-
crease than small trees.

Initial merchantable height has the same
positive effect on 10-year value increase as it
has on the rate of value increase, but it is much
stronger. That is, the difference in earning
power between tall and short trees is greater
for dollar earnings than for rate of value in-
crease; and this positive trend is more consist-
ent—there are fewer exceptions.

And, like diameter, initial tree quality has a
positive effect on 10-year value increase. High-
quality trees accumulate more value than low-
quality trees, when butt-log quality remains
the same during the period. Unlike 10-year
value increase, the rate of value increase is
lower on high-quality trees than it is on poor
ones.

The changes in diameter, height, and quality
during the 10-year period under consideration
have the same effect on dollar earnings as on
the rate of value increase. Diameter growth, in-
creases in merchantable height, and improve-
ments in quality all increase earnings in pro-
portion to their extent.

APPLICATION OF
FINANCIAL MATURITY

According to the financial maturity concept,
the rate of value increase is the criterion of
financial maturity. When a tree or stand is ex-
pected to earn less than some minimum accept-
able rate of return, that tree or stand should
be harvested, and the money thus obtained
should be invested in other trees or stands or in
alternative investments where the minimum ac-
ceptable rate of return will be obtained. This is
true regardless of the actual dollar increases in-
volved.

For example, assume that a person growing
timber must decide which of two stands should
be clearcut. One stand, a little younger and
smaller than the other, has a current value of
$10,000 and is expected to increase in value by
$8,800 over the next 10-year period, which
amounts to a 6.5-percent rate of value increase.
The other stand is somewhat older, has larger
trees, and is currently worth $20,000; it is ex-
pected to increase $9,600 in value—a 4-percent
interest rate.

If the owner can reinvest money where it will
earn 5 percent interest, whether it is in timber-
growing or in other investments, he may wish
to cut the older stand and retain the younger
stand for 10 or more years. For him, the 4-per-
cent rate of value increase is not acceptable.



Although the older stand has a greater poten-
tial value increment ($9,600 vs. $8,800), the
landowner will receive more income if he cuts
the older stand and reinvests its value where he
can obtain 5-percent interest. The value in-
crease on this $20,000 reinvested at 5 percent
would amount to $12,600 in 10 years, compared
to $9,600 for the stand if left to grow.

Of course, there are other considerations to
be made in cutting decisions, even where multi-
ple uses are not important. The regulation of
the cut, for instance, may alter decisions based
on financial maturity if the land is being held
for continuous production of timber. The costs
or ease of regenerating a new stand might af-
fect the comparison of financial returns.

Management practices outside the 10-year
time period considered here frequently affect
financial-maturity decisions. These data pro-
vide a guide to a limited question: Will I earn
more over the next 10 years by cutting now,
or by not cutting? Costs of growing the tree
or stand to its present size are important, but
have not been considered here. They are out-
side the scope of this paper. Neither have the
costs or value increases to be expected by cut-
ting 20 or more years from now been consid-
ered.

The latter consideration is especially impor-
tant in the case of even-age management. In
management practice, groups of trees are man-
aged as a unit (stand). Intermediate cuttings
or thinnings made in stands have the objective
of increasing financial returns from the entire
stand when evaluated over the period of an en-
tire rotation. Trees are removed during thin-
nings on the basis of the effect this removal
will have on the stand, not on the basis of their
own individual financial maturity.

The rigid use of financial maturity as a cri-
terion for which trees to cut in thinnings in
typical Allegheny hardwood sawtimber stands
would generally produce an undesirable effect
on the stand. These stands have a strong com-
ponent of intolerant species. If financial-matur-
ity criteria are applied, the larger, more valu-
able trees (those with highest current value
and therefore low expected rate of return) are
removed. In an even-age stand, this leaves trees
that are smaller, but the same age as those re-
moved. The faster-growing trees are often the
less-shade-tolerant species. Intermediate or
suppressed trees of the intolerant species that
are left seldom respond to the thinning with in-
creased growth; in fact, some die. If such thin-
nings are repeated several times, the effect is

a severe high-grading, which leaves poor-vigor
intolerants and slower-growing tolerants. The
overall financial returns from such a practice
have never been evaluated, but they are far dif-
ferent from those to be expected under a more
appropriate thinning regime.

For these reasons, the rate of value increase
of individual trees should not be used as a cri-
terion for marking in stands of intolerant spe-
cies under even-age management. Trees to be
retained in such intermediate cutting should
be selected on some other basis, depending
upon stand objectives. In general, leaving trees
with the highest expected actual dollar increase
will frequently satisfy the silvicultural objec-
tives of the thinning.

The rate-of-value-increase tables (tables 2
to 4) are included in this paper to complete the
series of financial maturity guides for north-
eastern species. They would be appropriate to
use where these species occur as a minor com-
ponent in stands of tolerant species being
handled under uneven-age management. The
user should recognize that cherry, ash, and red
maple trees may not regenerate under uneven-
age management, so that these species may
gradually disappear from the stand.

DETERMINATION OF STAND
FINANCIAL MATURITY

Since the three species that are included in
this paper are normally managed under an
even-age system, financial maturity data pre-
sented here will be most useful in the determi-
nation of stand rather than individual-tree fi-
nancial maturity.

In earlier papers of this series on financial
maturity of northeastern species, such as Re-
search Papers NE-129 and NE-140 cited above,
the detailed rates of value increase were used
to determine diameters for financial maturity
of each species at three different rates of re-
turn. These rates were presented for use in
determining average rotation size in even-age
stands.

We are including these tables of diameters
for financial maturity (tables 5 to 7) to com-
plete the series for possible use where cherry,
red maple, or ash trees occur as a minor com-
ponent of oak or yellow-poplar stands. The di-
ameters listed in the tables are maximum di-
ameters that will earn the indicated interest
rate in the next 10 years if no butt-log grade
improvement is expected. Smaller diameters



Table 5.—Black cherry d.b.h. for financial maturity,
based on value increase determined by diameter
growth rate alone on trees with butt-log grades |

and 2

For return of—

Vigor
class 2 4 6
percent percent percent
Inches Inches Inches
1 304+ 22 16
2 30 17 13
3 27 i s

Table 6—Red maple d.b.h. for financial maturity,
based on value increase determined by diameter
growth rate alone on trees with butt-log grades |
and 2

For return of—

Vigor
class 2 4 6
percent percent percent
Inches Inches Inches
1 304+ 22 16
2 30+ 19 14
3 21 15 —

Table 7.—White ash d.b.h. for financial maturity,
based on value increase determined by diameter

growth rate alone on trees with butt-log grades |
and 2

For return of —

Vigor
class 2 4 6
percent percent percent
Inches Inches Inches
1 30+ 22 16
2 27 18 14
3 23 14 —

earn higher rates of interest; larger diameters
earn lower rates. Where grade improvement is
still occurring, the diameters would be larger
than those given.

For this paper, however, we developed a more
detailed method of determining the financial
maturity of stands. The analysis of stand fi-
nancial maturity may be made as follows:

1. Using an appropriate sampling technique,
tally the sawtimber trees in fixed plots in the

stand under consideration. The intensity of
sampling will depend upon the area involved,
the value of the timber, and the variability
within the stand. Variable plots (plots meas-
ured with an angle gauge) are not recom-
mended because large trees would be weighted
too heavily—they are weighted by volume and
value in our method. Data needed include: spe-
cies, d.b.h. class, present butt-log grade, present
merchantable height, vigor class, and the ex-
pected butt-log grade and merchantable height
10 years in the future.

2. With these data, record the present value
and value increase of each sawtimber tree on
the plots, as determined from tables 15 to 17.

3. Sum the present values and value increases
and add the two sums to obtain expected fu-
ture value. Then divide future value by present
value.

4. The ratio obtained in step 3 may be used
to determine rate of return for the stand by
reference to a table of compound interest, such
as that of Marty and Neebe (1966). An abbre-
viated compound interest table for a 10-year
period is included here for field use:

. Va Rate
Ratio V, (percent)
1.22 2.0
1.28 2.5
1.34 3.0
1.41 3.5
1.48 4.0
1.55 4.5
1.63 5.0
1.71 5.5
1.79 6.0
1.88 6.5
1.97 7.0
2.06 7.5
2.16 8.0

A calculation representing an actual Y4-acre
portion of a stand sample is shown in table 8.
In actual practice it is not necessary to record
all of the data shown in table 8. If present and
future values are looked up in the field, it is
necessary only to record the initial value and
value increase for each tree. Nor is the rate of
value increase column necessary. It is included
merely to illustrate its inverse relation to value
increase.

From the steps outlined above with the sam-
ple stand in table 8, the expected future value



Table 8.—Sample of a stand considered for clearcutting under even-age management

Butt Merchant- Rate of
log able Future Future Initial Value value
Species D.b.h. grade height Vigor grade height value increase increase
Inches Feet Feet Dollars Dollars Percent
Red maple 14 3 32 3 8 32 2.80 2.72 7.0
Red maple 20 1 56 2 1 56 40.24 16.82 3.6
Red maple 12 3 16 3 3 24 .58 1.49 13.6
Red maple 18 1 32 1 1 32 19.71 11.09 46
Red maple 14 3 32 1 2 40 2.80 9.97 164
Red maple 26 Cull 48 2 Cull 56 0 0 0
Red maple 20 2 48 1 1 48 30.24 25.13 6.2
Red maple 16 1 32 1 1 48 12.84 14.72 7.9
Red maple 14 2 32 2 1 40 5.71 8.93 99
Red maple 20 1 56 1 1 64 40.24 24.02 4.8
Black cherry 12 3 32 3 2 40 1.83 5.46 14.8
White ash 14 1 40 3 i 48 6.64 4.14 5.0
Red maple 12 3 16 3 3 24 .58 1.49 13.6
White ash 20 1 64 1 1 64 37.63 19.35 4.2
White ash 16 1 48 1 1 48 13.34 8.91 5.2
Red maple 16 3 48 2 3 48 7.78 6.78 6.5
Red maple 18 1 A6 1 1 56 27.18 16.25 48
White ash 14 2 32 1 1 40 3.94 8.18 11.9
Red maple 12 4 16 1 3 32 0 3.55 oC
Total — — - — —_ — 254.08 189.00 —

is $254.08 plus $189.00, or $443.08. The ratio
V./V, is $443.08/$254.08 = 1.74. Interpola-
tion of the above tabulation shows that a ratio
of 1.74 indicates a 5.7-percent rate of return
for the stand.

Now, if a forest manager had chosen 6 per-
cent as an acceptable rate of return, he might
wish to clearcut this stand if rate of return is
his sole criterion. If he has a large property and
is regulating the cut to produce a balance of
age classes, he should determine the rate of
return on several of the most likely candidate
stands. He would then select his required acre-
age for clearcutting from those stands with the
lowest rates of return, other considerations be-
ing equal (likelihood of obtaining regeneration,
ete.).

In this particular sample, there were no tree
species other than the three included in this
study. Normally a few others, such as beech or
sugar maple, will be found—often in the smaller
sizes. If there are only a few stems of other
species, data for red maple may be used with-
out incurring large errors.

Since these data apply to sawtimber trees
only, it is not possible to include the present or
future value of smaller trees in the calcula-
tions. As long as evaluations are restricted to
predominantly sawtimber stands, this omission
should have only a minor influence on the
overall rate of return. Cordwood values of the
12 6-to 10-inch trees present in the previous

example (table 8) could hardly exceed $8 per
acre, versus a value of $1,016 for the sawtim-
ber. Including this value and its expected in-
crease would not change the expected rate of
value increase by more than 0.1 percent.

One final caution is necessary in the use of
the data presented in this paper. The values
presented are accurate only for the conditions
stated; changes in such things as lumber prices,
conversion costs, and growth rates would affect
the values. Individual managers could obtain
more accurate information by recalculating
the values, using data appropriate to their own
operations. The calculations can be handled by
electronic computer, and this procedure is rec-
ommended for owners having comparatively
large areas under management.

Data for several other species can be devel-
oped by using log-quality index tables (Mendel
and Smith 1970), upper-log grade relation-
ships, and other appropriate data. Details of
the methods used were presented in the USDA
Forest Service Research Papers NE-129 and
NE-140, previously cited.

For those who cannot recalculate the values
for themselves, the data presented here may be
used directly if the conditions are reasonably
similar to those assumed. The stand rates of
value increase calculated may not be precise,
but the relative rates of two stands thus cal-
culated should still provide a good guide as to
which should be harvested first.
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APPENDIX

Table 9.—Tree quality index, black cherry

TREE QUALITY INDEXES

Tree d.b.h. Merchantable height to an 8-inch d.i.b. top, in feet
(inches) 16 24 32 40 48 56 64
BUTT-LOG GRADE 1
16.0 0.847 0.845 0.843 0.841 0.840 0.838 0.836
18.0 .896 .894 .893 .891 .889 887 .886
20.0 946 944 942 940 939 937 935
22.0 995 993 .991 .990 988 986 985
24.0 1.045 1.043 1.041 1.039 1.038 1.036 1.034
26.0 1.094 1.092 1.091 1.089 1.087 1.085 1.083
28.0 1.143 1.142 1.140 1.138 1.136 1.135 1.133
30.0 1.193 1.191 1.189 1.188 1.186 1.184 1.182
32.0 1.242 1.241 1.239 1.237 1.235 1.234 1.232
BUTT-LOG GRADE 2
14.0 0.742 0.715 0.687 0.660 0.633 0.606 578
16.0 .796 .769 142 715 .687 660 .633
18.0 .851 824 797 769 742 715 .687
20.0 906 878 851 824 197 .769 742
22.0 960 933 906 .878 .851 824 797
24.0 1.015 .988 960 933 906 878 .851
26.0 1.069 1.042 1.015 .988 960 .933 .806
28.0 1.124 1.097 1.069 1.042 1.015 988 .960
30.0 1.179 1.151 1.124 1.097 1.069 1.042 1.015
320 1.233 1.206 1.179 1.151 1.124 1.097 1.069
BUTT-LOG GRADE 3
12.0 0.510 0.498 0.486 0474 0.462 0.450 0.438
14.0 561 .549 537 525 513 501 .489
16.0 .613 601 .589 577 565 553 541
18.0 .664 .652 640 .628 616 604 592
20.0 715 703 .691 679 B67 655 .643
22.0 767 755 743 131 119 707 .695
24.0 .818 .806 194 782 770 758 746
26.0 .870 .858 846 .834 .822 810 .798
28.0 921 .909 .897 .885 873 .861 .849
30.0 972 .960 948 .936 924 912 2900
32.0 1.024 1.012 1.000 .988 976 964 952
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Table 10.—Tree quality index, red maple

Tree d.b.h. Merchantable height to an 8-inch d.i.b. top, in feet
(inches) 16 24 32 40 48 56 64
BUTT-LOG GRADE 1
16.0 0.772 0.761 0.751 0.741 0.731 0.721 0.711
18.0 813 803 793 783 773 762 752
20.0 .854 844 834 824 814 .804 794
220 .895 885 875 .865 .855 845 .835
24.0 937 927 9817 906 .896 .886 876
26.0 978 968 958 948 938 928 918
28.0 1.019 1.009 999 .989 979 969 959
30.0 1.061 1.051 1.040 1.030 1.020 1.010 1.000
32.0 1.102 1.092 1.082 1.072 1.062 1.052 1.041
BUTT-LOG GRADE 2
14.0 0.676 0.655 0.634 0.613 0.593 0.572 0.551
16.0 719 .699 678 657 636 615 595
18.0 763 742 722 .701 .680 659 638
20.0 807 .786 .765 744 724 703 .682
22.0 .850 .830 .809 .788 767 746 726
240 .894 873 .852 .832 811 790 769
26.0 938 917 .896 875 854 834 .813
28.0 981 .961 940 919 .898 877 .857
30.0 1.025 1.004 983 963 .942 921 900
32.0 1.069 1.048 1.027 1.006 985 965 944
BUTT-LOG GRADE 3
12.0 0.491 0.483 0475 0.467 0.459 0.451 0.443
14.0 .538 .530 522 514 .506 498 .490
16.0 .584 576 .568 .560 552 .5d4 .536
18.0 631 623 615 607 599 591 .583
20.0 677 669 .661 .653 .645 637 629
22.0 724 716 708 700 .692 684 676
240 770 .762 754 746 738 .730 722
26.0 B17 .809 .801 793 .85 Nk 769
28.0 .863 855 847 .839 .831 .823 815
30.0 909 901 .893 .885 877 .869 861
320 956 .948 .940 932 924 916 .908
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Table |1.—Tree quality index, white ash

Tree d.b.h. Merchantable height to an 8-inch d.i.b. top, in feet
(inches) 16 24 32 40 48 56 64
BUTT-LOG GRADE 1
14.0 0.868 0.863 0.858 0.853 0.847 0.842 0.837
16.0 919 914 909 904 .899 .894 .888
18.0 970 .965 .960 955 950 945 940
20.0 1.021 1.016 1.011 1.006 1.001 .996 991
22.0 1.072 1.067 1.062 1.057 1.052 1.047 1.042
24.0 1.123 1.118 1.113 1.108 1.103 1.098 1.093
26.0 1.174 1.169 1.164 1.159 1.154 1.149 1.144
28.0 1.225 1.220 1.215 1.210 1.205 1.200 1.195
30.0 1.276 1.271 1.266 1.261 1.256 1.251 1.246
32.0 1.327 1.322 1.317 1.312 1.307 1.302 1.297
BUTT-LOG GRADE 2
12.0 0.729 0.717 0.705 0.692 0.680 0.668 0.656
14.0 .785 773 760 748 736 724 711
16.0 840 .828 .816 .804 791 179 167
18.0 .896 .884 871 .859 .847 .835 822
20.0 951 939 927 915 .903 .8%0 .878
22.0 1.007 995 .983 970 .958 946 934
24.0 1.063 1.050 1.038 1.026 1.014 1.001 .989
26.0 1.118 1.106 1.094 1.082 1.069 1.057 1.045
28.0 1.174 1.162 1.149 1.137 1.125 1.113 1.100
30.0 1.229 1.217 1.205 1.193 1.180 1.168 1.156
32.0 1.285 1.273 1.260 1.248 1.236 1.224 1.212
BUTT-LOG GRADE 3
12.0 0.473 0.527 0.580 0.633 0.687 0.740 0.793
14.0 503 556 609 662 716 7169 .822
16.0 532 .585 .638 .692 745 .798 851
18.0 561 614 667 721 774 827 .881
20.0 .590 643 697 750 .803 .856 910
22.0 619 673 726 179 832 .886 939
24.0 648 102 .755 .808 .862 915 968
26.0 678 731 784 .837 .891 944 997
28.0 707 760 .813 867 920 973 1.026
30.0 736 789 842 .896 .949 1.002 1.056
32.0 765 818 872 925 978 1.031 1.085
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DIAMETER GROWTH RATES

Table 12.—Ten-year d.b.h. growth for black cherry,

in inches
D.b.h. Vigor 1 Vigor 2 Vigor 3
12 2.7 19 1.1
14 2.7 1.9 1.2
16 2.6 1.9 1.2
18 2.6 19 1.3
20 2.6 19 14
22 26 1.9 1.5
24 2.5 1.9 16
26 2.5 1.9 1.7
28 25 1.9 1.8
30 24 1.9 1.8

Table 13.—Ten-year d.b.h. growth rate
for red maple, in inches

D.b.h. Vigor 1 Vigor 2 Vigor 3
12 2.5 2.0 1.7
14 2.6 2.0 1.6
16 24 20 1.5
18 24 2.0 1.3
20 24 2.0 1.2
22 2.3 2.0 1.1
24 2.3 1.9 9
26 2.2 19 8
28 2.2 19 N
30 2.2 1.9 b

Table 14.—Ten-year d.b.h. growth rate
for white ash, in inches

D.b.h. Vigor 1 Vigor 2 Vigor 3
12 2.0 1.7 1.1
14 21 1.7 1.1
16 2.2 1.7 1.1
18 2.2 1.7 1.1
20 2.3 1.7 1.1
22 23 1.7 1.2
24 24 1.7 1.2
26 2.4 1.7 1.2
28 2.5 1.7 12
30 2.5 1.7 1.2

14

VIGOR CLASSES

Vigor 1.—A tree with a large, healthy, full crown in
a dominant or codominant position. Half or more of
the crown is exposed to direct sunlight. The crown is
dense, with no evidence of disease or injury. Crown
condition and position are more important than total
length.

Vigor 2—A tree with a fair-sized crown in a co-
dominant position. Less than half the crown is ex-
posed to direct sunlight. The crown is less dense and
not so perfect as that of a Vigor 1 tree. This class
may also include large-crowned trees that fail to
meet the requirements of Vigor 1 because of mechan-
ical injury or dying limbs.

Vigor 3.-—A tree with a medium to small crown,
usually in an intermediate position. Only the tip is
exposed to direct sunlight. The crown may be open,
with some dead or broken limbs, or thinly foliated.
This class also includes trees with fair to large crowns
in a codominant position that cannot meet the re-
quirements for a Vigor 2 tree.

Vigor 4.—Usually a tree with a small crown in an
overtopped position. This class includes all living trees
that fail to meet the requirements of higher vigor
classes.
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Table 15.—Ten-year value increase for black cherry, in dollars

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Inecrease in
Butt- chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
Dhbh. log able value with height with height with height with height with height with height
(inches) grade  height {dollars) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet)
(feet) of — of— of— of— of— of—
[1] 8 16 ] 8 16 0 8 16 ] 8 16 4] 8 16 0 8 16

16 3.52 409 600 756 512 805 1094 262 406 — 356 588 —— 138 258 — 222 428 2 —

24 425 527 682 764 731 1021 1256 233 458 2 — 514 761 — 184 271 — 349 540 —

32 477 630 712 790 969 1204 1445 406 454 — 709  BST — 219 258 — 488 63 —

12 2 40 486 708 761 736 1195 1436 1587 445 4713 — 878 1068 — 244 251 — 630 772 —
48 478 768 744 703 1444 1595  17.54 481 452 — 1071 1196 —— 259 221 — 779 873  —

56 = UG s P iy i i oot L s i R i e Al Ty, PR S —

B4 - R _ — _ J— Jo— J— — —_— —— _ —_— J— _— —_— = __ — —

16 1.39 273 3.84 4.79 6.22 B.13 9.69 1.72 249 _— 4.75 6,19 -_ 89 1.46 - — 3.51 4.71 _

24 1.66 357 4.52 5.09 7.86 .42 10.23 2.22 2.92 —_ 592 717 — 1.19 1.61 — 444 5.30 —_

32 1.83 4.34 492 6.40 9.24 10.06 10.63 274 3.06 _ 7.00 747 —_— 144 1.62 _ 513 5.46 —_—

12 3 40 1.83 492 5.40 5.43 10.06 10.63 10,39 3.06 .30 — 74T 7.96 —_ 1.62 1.68 —_— 5.46 5.54 _—
48 1.76 547 G55l 549 1071 1046 1006 33 382 — 783 185 — 176 162 — 561 524 —

56 R s i e el e | = — = S -_— —_— ) PR o= s iy —y

64 N — S I — — — _ S S _ S J— — — R - — -

16 07 61 B4 108 4.05 516 6.11 a7 52 — 3.04 3.81 —_— .19 .28 _ 221 278 _

24 08 .82 1.05 1.24 5.14 6.08 6.66 .50 .66 _ 3.79 4.48 _— 26 .35 —_— 2.76 3.18 —_—

az a2 1.03 122 142 6.06 6.64 712 .63 75 _ 4.46 4.78 — 33 40 —_— 316 3.4 —_—

12 4 40 13 1.20 140 1.53 6.62 7.10 713 78 86 — 4.76 5.00 —_ .38 A e 3.32 3.39 _
48 15 1.38 1.51 LG5 7.08 712 7.10 B n2 -— 4.98 4.93 —_— A3 A48 e 3.37 323 —

56 P, s S pas] e AL, ) s, e i SEiR o - — B - S e

64 S PR el ——— — e B — et a3 s = e S T = = =i

16 6.28 6.74 9.05 1188 6.97 11.60 16.20 3.41 6.51 _ 4.96 8.85 _ 228 452 — 336 6.68 —_

24 7.80 7.53 10.36 12.22 10.08 14.68 18.63 499 7.25 —_ 7.33 11.19 _— 289 4.84 _ 516 B.45 —

32 807 09,09 10.96 12.33 13.41 17.36 2118 588 745 _— 9.92 13.27 _ 3.57 4.62 _ 719 9.90 _—

14 2 40 9.60 10.42 11.79 1207 16.82 20.65 2341 £.91 .79 _ 12.73 15.76 _— 4.08 4.80 —_ 9.36 12.06 e
48 989 11.51 11.79 11.83 20.38 2313 2598 7.51 761 _— 1547 17.80 —_— 4.61 4.40  — 11.77 13.62 _

56 9.60 12.08 12.12 e 2342 26.27 — 7.90 T.74 —_ 18.09 20.40 _— 470 441 — 1301 15.83 —_

64 - = - . P — - S — s — = — ——— i = e e, ==

16 a2 4.11 6.25 825 A.81 12.12 14.95 2,69 4.39 _— 6.88 9.58 s 1.59 294 —_— 5.35 7.59 —_

24 4.03 5.47 743 8.88 11.30 14.13 16.00 3.57 5.08 _— 876 11.02 _— 211 329 — 6,76 861 —_—

32 4.75 6.72 8.16 8.437 13.42 15.28 16.65 4.36 5.46 _— 10.30 11.97 — 2,57 3.33 _ 7.89 8.94 it

14 3 40 5.10 7.80 9.01 9.59 14.92 16,30 16.58 5.10 5.90 —_— 11.41 1229 — 298 3.59 e 858 9.30 —
48 535 B77 9.34 9.82 16.05 16.33 16.37 5.65 6.03 —— 12.05 12.15 _ 3.35 4.51 —_ 9.05 8.95 _

56 5.31 9.38 9.86 —_— 16.37 16.41 — 6.06 6.31 _ 12.20 12.03 —_— 3.55 3.65 e 899 8.70 _

64 S —r = — —_ — — et —— —_— —_— —— e —_— -3 = — s S

16 0.47 0.99 1.51 203 6.85 9.03 10.99 0.64 1.03 —_— 5.43 713 —_— .38 0.67 B — 4.33 5.68 —_—

24 .63 1.35 1.87 231 887 10.83 12.28 .87 1.26 _ 697 B.48 51 Bl e 5.562 6.69 —_

a2 i) 1.70 216 2,59 10.67 1212 13.33 L10 1.44 _— 8.32 941 = = A9 —_— 68.53 7.29 —_—

14 4 40 2 202 2.46 278 11.89 13.20 18.77 1.31 1.62 — 9.28 10.08 —_— 76 101 _ 7.16 7.78 —_
48 105 233 265 2.99 13.07 13.64 14.12 1.49 1.74 —_ 9.96 10.32 —_— B3 1.05 — 7.65 782 =i

56 113 2.57 2.90 —— 13.56 14.04 — 1.656 1.89 —_— 10.23 10.48 _— 86 114 _— 773 782 _

“ — — Se—— — RS —— —_— - — e —_— e —_— — — T U ——— ——

16 1142 7.91 14.19 2091 —_ _— —_— 5.05 L1L.O6 —_— —_— —_— —_— 3.4 8.36 — —_ _ —_—

24 15.44 10.17 16.89 22,51 _ —_ —_ T.08 12.93 — —_— e — 4.35 943 _— —— B — —_—

32 1942 12,90 18.53 24.12 —_— _ —_— 894 13.83 e _— — —_— 544 974 _ — —_— —

16 1 40 22.69 15.26 20.85 25.01 —_— _ _— 10.61 1541 —_— B e e 6.46 10.73 —_— —— — S
48 2694 17.60 21.76 26.01 —_ —_— — 12,16 15.82 S _ —_ _— 748 10.66 —_ —_ —_ _

56 28.29 19.42 23.67 —_ _ -— —_— 13.47 17.11 —_ - — — _— 832 11.48 _— —_— — P

64 30.71 21.26 -— _ _ — _— 14.68 e —_— —_ —_ _ 9.05 — _— P — =,

16 10.26 7.08 12.33 16.84 847 15.35 22.06 4.88 9.39 —_— 6.21 12.23 - 302 .84 B 430 8.62 _

24 13.07 952 14.03 17.07 12.54 19.25 24.88 6.59 10.42 —_ 942 15.29 — 4.04 7.23 —_— 671 11.78% —_—

82 15.43 11.67 14.71 17.21 16.89 22.52 2811 8.06 10.61 e 12.93 17.87 -_— 4.87 6.97 —— 943 13.73 —

16 2 40 16.83 13.31 15.81 16.80 2112 26.70 30.87 9,20 1118 _— 16.47 21.27 _— 5.57 722 -_— 12.32 16.59 —_—
48 17.87 14.78 16.76 16.42 26.67 29.84 34.09 10.15 10.88 - 20.24 23.89 —_— 6.19 6.68 —_— 15.56 18.74 —_—

56 17.97 15.66 16.32 — 29.73 33.99 —_— 10,78 1114 _— 23.79 2742 _ 6.58 6,73 —_ 18.63 21.79 —_

64 17.86 16.43 —_— — 34.10 — — 11.26 — — 27.53 e —_ 6.84 _— _ 21.80 - —

CONTINUED
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Table 15—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase in
chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
D.bh. Butt-  able value with height with height with height with height with height with height
{inches) log  height (dollars) increase (feet) increase (feet) increase (feet) increase (feet) inerease (feet) increase (feet)
grade  (feet) of— of— of— of— of — f—
Li] B 16 0 8 16 0 8 16 4] 8 16 0 B 16 1] 8 16
16 6.04 533 9.03 12.38 1131 16.56 21.07 3.686 6.76 — 9.1 13.62 —_— 224 4.80 - 7.26 1107
24 7.81 7.25 10,60 13.09 14.78 19.29 22.33 498 797 —_— 11.85 15.67 —_ 3.02 5.29 — 9.29 12.49
32 9,39 9,02 11.51 13.76 17.71 20.75 23.25 6.18 824 e 14.09 16.65 - 871 537 — 10.91 13.01 _
16 3 40 10.46 10.44 12.69 14.00 19.68 22,18 23.17 717 896 _ 15.58 17.56 - 4.30 577 - 11.94 13.59 —
48 11.36 1179 13.10 14.28 21.28 2227 22.93 8.05 9.08 —_— 16.65 17.39 - 4.86 5.64 — 12.69 13.18 _—
il 11.74 1272 13.90 - 21.89 22.58 —_ 870 9.57 —_ 17.01 17.3% —_ 5.26 6.89 — 12.81 1296 —_—
B4 12.03 13.61 — = 22.26 —_ —_ 9.28 —_— —_— 17.08 _ — 5.58 —_ —_— 12.67 — —_
16 16.80 9,34 18.88 28.51 —_— — — - 6.45 15.00 — - —_ —_— 4.31 12,10 _ —_ _ _—
24 22.86 12.82 22.45 30.58 _ _— _ 894 17.57 — - —_— = G.04 13.77 - _— —_ -
32 28.89 16,42 24.55 32,64 - —_—— - 11.55 18.62 o ——— _— —— 7.5 14.08 _ —_— _ —_
18 | 40 33.86 19.58 27.67 33.63 —_— - _ 13.65 20.68 — —_— — - - 9.12 1543 . _ —_ - —
48 38.80 2293 28.69 34.74 R — o 15.74 21.10 —_— —_— — —_— 10.49 15.31 - - — —_ —_—
kil 4248 25.01 31.06 - = - — — 17.42 22.63 _ - — _— — 1163 16.42 _ _— —_— -_—
B4 46.24 27.30 _— — _— -— —_— 18.86 —— — _— ——— T 12.66 e _ _— _— —_—
16 15.47 9.15 16.75 23.67 10.67 2022 20 84 6.31 13.03 —_— 7.79 16.34 —_— 422 10.25 —_— 6.66 13.43 _—
24 20.01 12 19.12 24.04 15.68 2530 3343 8.49 14.58 e 11.80 2043 —_— 571 11.05 —_ 589 16.62 —_—
32 23.96 15.17 20,08 24.32 21.35 29.48 37.56 10.63 14.74 _— 16.47 23.54 — 710 10.66 _ 12.67 19.02 -
18 = 40 26.53 17.52 21.76 23.75 26.91 35.00 40.95 12.17 15.65 _ 20,97 28.00 8.09 11.07 — 16.45 22.76 _—
48 2861 19.68 21.67 23.24 32.92 368,87 44.93 13.57 15.24 e 25.93 21.29 9.00 10.35 —_— 20,68 26.50 _—
56 29.35 20,93 2250 — - 38.14 44.19 _ 14.50 15.60 — 30.55 35.75 — 9.62 10,53 — 24.76 29.55 —_-
64 2979 22.06 — —— 43.75 e —_— 15.16 — - - 35.31 — —— 10.09 — _ 29.11 -~ —_——
16 9.93 712 12.75 18.12 14.69 22.29 29.20 4.89 9.80 —_— 11.85 18.57 —_— 3.26 7.59 — 275 15.79 _
24 13.97 5.61 14.98 19.12 19.15 26.06 30.98 6.66 11.31 _ 1543 21.52 _— 4.45 848 — 12,656 17.99 —_
a2 15.95 12.10 16.24 20.08 23.18 28.10 32.34 843 11.87 _ 18.64 22.75 - 5.60 B.56 —_— 15.11 18.67 —_
18 a 40 18.03 14,16 18.00 20.36 26,02 30.25 32.25 9.79 12.96 — 20.66 24.15 _ B.48 9,18 —— 16.59 19.57 —_—
48 19.90 16.14 1849 20,69 28.09 30,38 31.95 11.09 13.08 —_— 22:28 2385 —_— 7.31 899 B 17.71 19.07 _—
56 2094 17.45 19.65 —— 29.34 30.91 -— 12.04 13.76 - — 2291 24.01 —_ 7.95 9.43 e 18.02 18.93 _
64 2187 1871 o — 29.98 _ — 12.82 —_— 23.08 - - —_— B.49 _ _ 18.00 —_ _
16 23.64 11.62 24,67 17.95 —_— —_ —_— 8.15 18.92 — _— - -—— 5.84 16.89 —- —_— —
24 3237 15.94 20.22 40.26 —- _— -— 11.19 23.03 —_— —_ = —- a.16 19.02 —_— _— -_—
a2 41.05 20.55 31.58 42.85 - — —_ 14.35 24.45 _ — — —_ 10.34 19.64 _ _ _ _
20 I 40 48.28 24.34 35.62 43.94 — —_— —_ 17.22 27.12 R — —_ — 12.40 21.65 _ —_— —_ —_
48 55.48 28.42 36,75 45.03 —_— —_— _ 19.93 2741 — — —_ —_— 14.46 21.35 _ - -— —_
a6 60.87 31.35 19,64 —_— — — - _ 22,02 20.61 —_— —_— —_— —_— 15.96 2295 —_ S _— —_—
64 66.23 34.28 —_— — _ —- —— 2425 - — = — T 17.59 - _ —_ —_—
16 22.16 11.49 22.26 52.29 13.10 26.15 39.43 205 17.65 — 9.64 21.40 — 5.76 14.71 _ 7.32 18.37 _
24 29.04 15.38 2541 32,60 19.27 32.55 4359 10.77 19.57 - — 14.52 26.36 —_— .84 15.78 —_ 11.49 22.35 —_—
az 35.16 19.29 26.47 33.05 26.43 37.46 48,73 13.44 19.90 —_— 20.23 30.33 _— 9.66 15.49 - 16.22 25.52 —
20 2 40 39.40 22.24 28.82 32.29 33.23 44.50 52.82 15.66 21.21 —_ 26.10 3601 — 11.25 16.33 e 21.29 30.54 —_—
48 43.00 25.21 28.68 3151 40.90 49.22 57.50 17.61 20,56 —_— 32.40 39.89 - 12.72 15.29 — 26.93 33.82 _
it} 44.68 27.00 29.83 —_— 47.55 55.83 — 18.88 21.33 —_— 38.21 45.80 —_ 13.61 15.71 —_— 3215 39.14 _
64 45.87 2B.64 —_ 54.63 —_— —_— 20.13 _— —_ 44.61 —_— —_— 14.52 S — 3794 —_— -—
16 15.12 9.16 17.44 2547 18.53 29.29 39.33 6.40 13.69 —_— 15.09 24.69 —_— 4.56 11.30 _— 12,80 21.75 _—
24 20.15 1241 20.44 26.63 24.26 34.30 41 48 8.66 15.63 —_— 19.66 2846 —_ 6.27 12.53 L 16.72 24.58 _—
a2 24 85 15.74 21.93 2793 2960 36.79 43.37 10,94 16.45 _ 23.76 30.21 — 7.83 12.78 e 19.98 25.80 _
20 3 40 2840 18.38 24.39 28.23 33.24 3982 43.29 12.90 17.97 _ 26.67 4222 _— 9.23 13.85 — 2225 27.33 _—
48 3167 21.12 24.96 28.53 36.55 40.02 42.84 14.70 18.01 _ 28.95 3189 _ 10.58 13.51 e 24.06 26.62 B
56 33.68 22.95 26.51 _- 38.00 40.83 _ 15.99 19.12 —_ 29.88 32.32 —_ 11.49 14.25 _ 24 61 26.71 _
64 35.49 2471 —_ _ 39,02 —_ —_— 17.41 — e 30.52 — - - 12,45 —_— _ 24.90 _ —
16 3224 SR masr ol e =E == 955 —r TR Zetes i ST — e = R "
24 44.20 18.90 36.32 51.13 — ~ —_ 1340 29.14 —— - — — 10.50 25.63 _ _ — _
32 56.24 24.27 30.09 53.84 —_— _ — 17.10 30,61 —— _ — _— 13.49 26.18 e R B -—
22 1 40 66.39 28.94 43.69 54.75 - _— - = 20.46 33,76 —_—— —_— — —_ 16.03 28.81 R i —is —_—
48 T6.49 33.59 44.65 55.67 —_— _ N 23.66 33.53 —_ - _ 18.71 2197 _ _ —_— —
56 84.16 36.99 48.01 B _— —_— — 2587 35.54 — — —_— 2041 29.68 _ _— _ _—
64 91.78 40.38 — —- —_ - —— 27.92 _— — - — - — 22,05 — —_ —_— - —_ —_
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Table 15—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase in
chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
D.bh. Butt-  able value with height with height with height with height with height with height
(inches) log  height (dollars) increase (feet) increase (feet) increase (feet) increase (feet) increase (fcet) increase (feet)
grade  (feet) —_ of— of — of — of — of—
0 8 16 1] 8 16 ] 8 16 0 8 16 0 8 16 0 8 16
16 65.33 18.85 —_ _— — — _ 13.87 —_— -— —_— _ _ 13.09 —_— —_— —_ —— —_—
24 88.05 25.94 -— - —_ _ — 19.23 —— _ - - _— — 18,19 —_— _— —— _ —_—
32 109.14 32.87 o _ —_— — _ 24.33 —_ _ —_— - —_— 22.R7 - B —_ —_— -
23 2 40 125.81 38.50 _ —_— - _ —— 28.49 —_— _— _— —_— —_— 26.82 _ _— —_— —_— —
48 140.90 43.89 e —_— —_— — _— 3242 _— _ _— — _ 30.55 — _ —_— _ —_—
56 150.22 47.74 - —_ B — _ —_— 35.04 —_— —_— == i —_— 33.15 —_— == EISSY- e e
64 158.46 51.35 R —_ —_ — _ 37.49 - _ —_ — _— 35.43 — _— S, — J—
16 49.99 15,53 — _— -—_— —_— e 11.42 — —_— —_— J— —_— 10.77 A e —i s —
24 68.20 21.57 _ —— R _ _ 15.97 — —_ _— — —_— 15.10 — s — — e
a2 85.89 2760 @ —  — — — 20.41 — — —  ——p 1919 — — —— ey e
28 3 40 100.53 3270 _ e —_— — _ 24.15 _ —_— - — —_— 2274 _ — _— — =
48 114.42 A7.66 R — _— —_— _ —_—— 27.79 _— _ —_ —_— _— 26.19 — —_— -_— —_— —
56 124.08 4143 —_— —_— e —_— _— 30.39 —_— —_— - - - 28.74 — — PRSI — e
G4 133.27 45.09  — —_— —_— _ —_ 3292 —_— _ R R _ arie - — _ — — e
16 B81.25 20.13 _ —_ —_ —_ _ 15.71 e == — — 14.88 —_ —— _— P .
24 113.17 28.32 _— - —_ — —_— 22.03 — —_— _— —_— 20.71 -—— e —_— — _—
32 144.96 36.49 -— — _ - — - 28.33 _— - —_ _— _— 26.91 S T s = ——
30 1 40 172.73 44.38 _— —— - _ _— 341 — - — -_ —_— 32.52 —_— — — ] R
48 200.21 5244 — SRS 4085 0 @ — Sl o S 849 — R A
56 22111 59.07 _ —_ _ —_— _— 46.36 - —— —_— —_— —_— 43.74 —_— —_ _— i —
64 241.93 65.68 _ —— —_ - —_— 51.47 s o _ —_— _— 48.79 - —_— _— — —
16 80.00 20.54 —_ _— —_— - —_— 16.02 _ -_ _ _ = 15.17 -— _ _— —_— —
24 108.32 288 — @ — T DU — 2048 @ — — —_— e 2072 @ — -
32 134.76 35.82 —_— _ _ —_— _ 27.79 — _— —_— —— —_ 26.39 —_— _— — PN, e
30 2 40 155.81 42.67 S — —_ - —_— —_— 33.06 - —_— _ _— —_— 3124 _— — _— — N
48 175.056 49.35 e — -—— — — 38.40 _ —_ —_— _ — 36.18 -— —_— _— . s
56 187.17 54.37 —_ —_— —_— _ — 42.59 e —_ — —_— — 4017 —_— e —_— — —
64 198.04 59.09 — o —_— —_— — 46.21 — —_— _— _— - 43.77 — o — _— —_—
16 62.06 17.06 e —_ — —_ — 13.29 _ _ — —_— _ 12.58 i —— —_— =, —_—
24 B5.14 23.75 _ _— e _ — 18.45 _ —_— —_ e —_— 17.34 —_— —_— _— —_— —
32 107.40 3030 2 — @ —— i 2349 2 — _— = 2230 @ — (I ST
30 3 40 125.98 36.44 e — -— — _ 2821 _— R —_— J— —_— 26.65 K R s S P
48 143.71 42.56 —_— —_ _— _— _ 33.09 _— —_— —_— _ _ 3117 —_— —_— —— 3 p—
56 156.14 478 @ — — e —— 3708 @— @ — San = e 497 o T i
64 168.03 52.07 —_— _— —_ —_— 40.68 —_— —_— —_— _ — 38.53 _ —_— —— oy S
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Table |6.—Ten-year value increase for red maple, in dollars

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase in
Butt-  chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
D.b.h. log able value with height with height with height with height with height with height
(inches) grade  height (dollars) increase (feet) increase (feet) increase (feet) inerease (feet) increase (feet) increase (feet)
(feet) of— of — of— of — of— of—
0 8 16 o a 16 0 a 16 8 16 1] 8 16 0 a8 16
16 2.10 2.58 371 4.61 348 517 6.74 1.91 2.85 3.61 274 419 5.58 157 2.44 e 237 372 —
24 2,50 3.32 4,22 4.64 4.77 6.34 747 245 3.22 3.50 3.79 5.18 610 204 268 —_— 3.82 4.587 _
32 276 3.97 4.39 4.62 6.09 722 B.26 297 325 aar 493 5.86 6.70 244 2.68 e 4.32 5.16 _—
12 2 40 273 441 4.64 4.43 7.24 B.28 8.82 3.7 339 313 5.87 6.71 7.13 2.69 2.76 —_— 5.18 5.95 _
48 2.60 477 4.56 4.21 B.41 8.95 942 3.52 3.26 2.86 6.24 7.26 7.58 290 262 —_— 6.08 6.44 —_—
56 ey iy L, — —_— —— — P J— —_— E— — — —_— — M — — N
64 e =g p— S St B A —s = o= — = i P == et S R =
16 58 1.80 243 298 4.10 5.24 6.14 1.82 1.80 222 3.43 4.37 6.14 1.08 1.49 — 310 3.96 —
24 65 2.36 280 3.23 516 6.06 649 1.73 2.14 2.35 4.30 5.06 5.35 1.41 1.756 -_— 388 4.53 —_—
32 &7 288 321 3.46 B.04 647 6.70 2,13 2,33 2.47 5.04 5.33 5.44 1.73 1.89 —_— 4.51 4.75 —_—
12 3 40 61 3.27 3.52 3.65 6.53 6.76 6.55 240 2.54 2.50 5.39 5.51 5.25 1L.95 2,04 —_— 481 4.89 _—
48 50 363 366 364 687 666 63l 264 261 252 562 536 496 z15 209 @ —— 499 472
56 it d— A— J——— —_— — —_— R — — —— — —— — —_— — — ——
64 - _— I — — __ —_— — | — — — i = — — — — R
16 00 .00 00 00 2.37 3.01 .55 00 00 .00 1.90 2.38 2.80 .00 00 — 1.65 2.07 _—
24 00 00 .00 00 .01 3.556 3.88 .00 00 00 2.38 2.80 3.00 .00 00 _ 207 2.40 _—
32 00 .00 00 00 3.55 3.88 4.13 .00 00 00 280 3.00 3.14 .00 00 _— 2.40 2.66 _
12 4 40 00 00 00 00 3.88 4.13 4.16 .00 .00 00 3.00 3.14 an .00 00 _ 2.56 265 _
48 .00 00 00 00 4.13 4.16 4.13 .00 K] 00 3.14 31 3.02 00 .00 —_— 2.65 259 ——
56 —_— — PRl — il s — malifi = — S = Fr o =i ISt = e D
64 —1; e —_— e — — — — = —_— S — — SEGE —_— — — LB e
16 4.01 374 5.87 7.66 4.89 7.75 10.44 2.83 4.68 6.23 391 6.45 8.84 221 3.87 —_ 324 5.56 _—
24 4.95 493 6.72 7.82 6.81 9.50 11.57 3.74 529 6.19 5.51 7.90 9.69 293 4.26 _ 4.62 6.74 _—
32 5.71 5.96 7.06 7.89 B.74 10.81 1274 4.53 543 6.08 .13 8.93 10.60 3.50 4.27 — 598 7.59 _
14 2 40 6.00 6.77 7.60 7.71 10.52 12.46 13.63 5.14 5.79 581 8.64 10.32 11.33 3.98 4.51 — 7.30 B.BD _
48 6.11 7.48 7.60 755 12.34 13.52 14.65 567 A.70 5.58 10.20 11.22 12.20 4.39 4.34 _ 8.69 9.55 _—
56 5.86 785 780 —— 1877 1491  —— 596 588 —— 1147 1245 — 459 440 — 981 1065 —
64 — —_— I — — SRS _— = — —_— —_— = L R ot A I —_— —
16 1.80 2.85 4.30 5.61 5.86 7.98 9.77 2.14 3.36 4.45 4.94 6.80 B.34 1.65 2n —_— 4.32 599 _
24 238 381 5.13 6.08 7.60 9.20 10.39 2.87 397 4.73 6.31 T.86 8.76 2.23 314 —— 5.50 6.83 —_—
a2 2.80 4.71 5.67 6.51 B.B7 9.97 10.80 3.55 4.32 4.98 744 B34 8.99 272 3.36 — 6.41 7.18 _
14 3 40 3.00 5.46 6.30 673 9.77 10.59 10.7) 4.11 4.78 5.09 814 B.78 8.81 a5 370 e 6.98 7.60 —_—
48 3.14 6.16 6.69 697 10.45 10.57 10.52 4.64 4.95 522 B.64 867 B.55 3.56 3.78 — 7.36 7.31 —_—
56 311 662 700 — 1060 1055 ~— 4898 526 @ — 870 858 —— 381 399 — 734 15—
B4 L il S P R s — Pl Ton — Rt ey — RS MHE, — ST S —
16 0.00 0.00 0.00 0.00 4.75 6.19 7.51 .00 0.00 0.00 4.04 5.25 6.35 0.00 0.00 —_— 3.65 4.61 —_
24 00 .00 00 .00 6.19 7.51 846 00 00 .00 525 6.35 7.11 00 00 —_ 4.61 5.52 _
a2 00 00 00 00 7.51 8.46 9.31 .00 00 .00 5.5 7.1 7.78 D0 00 —_— 5.52 6.16 _
14 4 40 .00 00 .00 00 B.46 9.31 9.73 00 .00 00 711 T7.78 8.00 00 00 — 6.16 6.70 _—
48 00 .00 00 .00 8.31 9.73 10.11 .00 00 0o 798 B.09 B.36 .00 00 _ 6.70 6.92 o
56 00 00 00 .00 PR IR  — 00 00 00 809 B3 — 00 00— 692 710 —
64 = s men 2 == i S S == s ey S0l Bl FEL ST o= =P T e R
16 7.91 495 920 13.51 e —_ —_— 4.02 800 11.79 —_ —_— —— 296 6.57 — _ - —_
24 10.45 6.75 10.97 14.12 _ R —_ 5.46 9.25 12.17 —_— — —_— 4.03 7.39 — — _ —_—
32 12.84 8.58 11.73 14.72 B _ — 6.86 9.78 12.54 _ —_— _— 5.00 767 _ —_— _ _
16 1 40 14.64 9.94 1292 14.99 — —_— —_ 7.88 10.74 12.54 —_ —_— —_— 5.87 831 —_— e — a—
48 16.31 11.25 13.32 15.19 e _— — 9.06 10.87 12.62 — —_— _ 6.64 8.24 —_— —_ —_ —_—
56 17.33 12.31 14.17 _ e _— — 9.86 1161 - —_ —_ _ 7.23 8.78 _— _ —_— _—
64 18.31 13.19 —_— —_— _ e _— 10.63 e B -—_— _— _— 7.80 — -— _— _ _

CONTINUED
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Table 18-—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in Mo change in Increase in
chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
D.b.h. Butt- able value with height with height with height with height with height with height
(inches) log height (dollars) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet)
grade (feet) of— of— of— of— of— of —
0 8 16 0 8 16 (4] 8 16 o 8 16 0 8 16 0 8 16

16 6.84 4.66 8.08 11.15 6.02 10.37 14.59 377 6.88 9.59 5.09 9.08 12.87 297 5.55 —_— 4.04 7.65 _—
24 8.69 6.23 9.30 11.24 852 12.73 15.89 503 1.74 9.50 7.23 11.02 13.98 3.70 6.04 —_— 5.80 9.16 _
32 10.24 7.76 9.69 11.28 1118 14.34 17.32 6.19 7.95 9.37 9.47 12.39 15.14 449 6.06 —_— 7.61 10.28 _
16 2 40 11.14 879 10.39 11.07 13.44 16.42 18.50 7.05 847 894 11.49 14.24 16.04 5.16 6.35 _ 9.37 11.82 _
48 1179 9.74 10.42 10.78 15.77 17.85 19.72 7.83 8.33 8.63 13.59 15.40 17.15 570 6.08 —_— 11.17 12797 _
56 11.81 10.40 10.76 —_— 17.82 19.69 e 8.30 8.60 —_— 15.37 17.12 —_— 6.05 6.23 —_— 12.75 14.30 _—
64 11.69 10.88 —_ B 19.81 e —_— 8.73 —_— _ 17.21 —— —_— 6.36 — B 14.42 _ —_—
16 4.04 3 6.34 8.79 7.45 10.88 13.95 3.04 533 747 6.57 8.68 12.39 221 422 —_ 5.57 B8.35 —_—
24 5.26 512 7.57 9.35 9.66 12.73 14.68 4.12 6.25 T7.84 847 1117 12.94 3.00 4.81 —_— T7.14 9.48 _—
32 6.35 6.47 8.25 9.89 11.64 13.58 16.17 5.16 6.75 8.20 10.08 11.84 13.26 3.72 5.11 — 8.38 9.95 S—
16 3 40 7.11 749 9.13 10.20 12.582 14.41 15.10 598 T.44 832 11.08 12.50 13.00 4.34 5.57 —— 9.18 10.37 —_
48 7.78 8.46 9.54 10.46 1475 14.48 14.79 6.78 7.66 B8.48 11.83 12.34 12.64 4.90 5.63 _— 9.71 10.08 —_—
56 8.09 822 10.14 _ 14.12 1447 —_ 7.34 817 _— 12.02 1232 e 5.81 599 e 9.77 9.95 —_—
64 8.36 9.87 _— _— 14.20 —_— —_— 7.90 —_— —_— 12.05 —_— —— 572 _ —— 9.68 _ —
16 11.93 6.35 12.79 18.87 — —_— —_ 5.16 11.08 16.74 _— —_— — 3.25 848 —_— —_ —_— —_—
24 15.92 B8.80 14,88 19.71 —_— _ _ 7.08 12.75 17.21 —_— _— —_ 449 9.48 _ _ _ _—
a2 19.71 11.09 15.92 20.53 —_— —_— _ 8.96 13.42 17.87 _ _ _— 5.69 9.53 _ _— —_ —_—
18 1 40 2262 13.00 17.62 20.81 - —_— _— 10.50 14.75 17.62  — —_— _— 6.62 10.27 —_ —_ _ _
48 25.28 14.86 18.05 20.99 _— -— —_—_ 11.99 14.86 17.57 —_ —_ — 752 10.03 _ —_ _— —_—
56 27.18 16.25 19.19 _— —— —_— — 13.06 15.77 _— —— —— — 822 10.58 —_— —_— — _
64 28.93 17.44 _— — —_ —_— —_— 14.02 _ _ _ - —_— 8.83 _— — _— —_— —
16 10.61 6.05 11.36 16.03 7.68 14.11 20.19 4.91 9.74 14.06 6.49 12.40 18.06 3.09 7.30 _— 4.68 9.80 _—
24 13.72 8.24 12.92 16.23 11.00 17.08 21.91 6.63 10.95 13.95 9.29 14.956 1941 4.18 792 _ 6.69 11.68 —
32 1643 10.21 13.52 16.38 14.37 18.20 2381 8.24 11.24 15.81 12.24 16.70 20.95 521 7.7 B 897 12.81 _
18 2 40 18.19 11.76 14.62 16.07 17.44 22.05 25.24 9.48 12.05 13.28 14.94 19.19 22.06 5.95 8.05 —_— 11.05 14.71 —
48 18.61 13.19 14.65 15.68 20.63 23.82 26.76 10.62 11.85 12.76 17.76 20.63 23.34 6.63 7.60 —_ 13.28 15.79 _
56 20.12 14.14 15.18 _ 23.32 28.26 — 11.85 12.24 —_— 20.13 22.84 _ 7.10 .77 —_ 156.20 17.65 —_—
64 20.42 14.88 _— _ 25.95 —_ —_ 11.94 —_— —_— 2254 —_ e T47 _— _ 17.35 —_— _
16 7.08 5.09 932 13.27 8.58 14.88 18.56 412 7.93 11.55 844 13.27 17.58 257 5.82 —_— 6.61 10.82 —_
24 9.37 7.02 1097 14.07 12.59 17.27 20.58 5.64 9.25 12.056 10.98 16.30 18.30 3.53 6.60 _ 8.53 12.27 _
32 11.51 8.84 11.94 14.86 15.13 18.44 21.30 7.12 991 12.54 13.16 16.17 18.74 4.46 6.77 _ 10.13 12.63 _—
18 3 40 13.09 10.35 13.27 15.23 16.86 18.71 21.17 8.32 10.95 12.67 14.58 17.15 18.37 5.18 7.34 _ 11.04 13.14 _
48 14.55 11.81 13.77 15.56 18.25 19.71 20.74 9.49 11.21 12.80 15.69 16.91 17.80 588 7.30 _— 11.68 12.66 _—
56 15.44 12.89 14.66 —_— 18.82 19.86 —_— 10.32 1191 S 16.03 16.92 —_— 6.42 7.72 _— 11.78 12.456 —_
64 16.26 13.84 _ —_— 19.04 _— —_— 11.09 _ _ 16.10 — —_— 6.90 —_— _— 11.62 —_— _
16 17.09 7.70 16.44 24.86 _ _ _— B6.56 14.84 22.83 — _ —_— 3.79 1112 —_— —_ _ -—
24 23.01 10.53 18.95 25.84 _ _ _ 893 17.01 23.50 _— —_— _ 5.21 12.25 —_— _— —_— ——
32 2867 13,28 20.18 26.70 _ _ —_— 1135 17.83 24.05 _  — o 6.59 12.22 _— _ _— _—
20 1 40 33.13 15.72 22.24 26.84 — —_— —_— 13.37 19.60 2393 _— — —_— .76 13.16 _ _ e —_
48 37.37 17.99 22.59 26.89 —_— —_— —_ 15.36 19.68 2382 _ — —_— 8.90 12.69 —_— _— —_— _—
b6 40,24 19.72 24.02 —_— —_— —_— —_— 16.82 2095 _ —_— —_— _— 9.82 13.33 —_— _— —_— _—
64 4295 21.31 —_— —_— _— _— _ 18.24 —_— e e _ _— 10.62 _ —_ —_— —_— _—
16 15.51 7.40 14.81 21.56 9.28 18.02 26.44 6.29 13.28 19.74 813 16.42 24.50 3.63 9.76 _— 5.37 12,70 _—
24 20.36 9.97 16.72 21.77 1318 21.60 28.50 BAS 14.90 19.61 11.59 19.67 26.15 491 10.44 e 7.86 14.91 _
32 24.67 12.40 17.45 21.85 17.28 24.18 30.70 10.59 15.29 19.45 15.35 21.83 28.05 6.12 10.10 —_ 10.59 16.22 _
20 2 40 27.87 14.456 18.85 21.34 21.17 27.69 3230 12.29 16.44 18.74 18.83 25.05 2939 710 10.58 —_ 13.22 18.60 _
48 30.24 16.28 18.78 20.76 25.18 29.73 34.02 13.87 16.17 18.04 2248 26.82 30.96 801 9.89 _ 16.04 19.82 _
56 31.46 17.556 19.54 — 28.50 32.80 —_ 14.94 16.82 _— 25.60 29.73 —_— 867 10.10 _— 18.60 21l _
64 32.36 18.64 _— _ 3191 — _ 1593 _ — 2884 _ —_— 921 _— —_— 21.22 — —_—
16 11.20 6.39 12.54 18.44 1171 19.12 25.87 542 11.21 16.81 10.61 17.61 24.06 311 8.08 —_— 7.95 14.07 —_
24 15.01 873 14.63 19.42 1531 22.06 2711 7.39 13.00 17.46 13.79 20.24 24.95 4.27 2.01 —_— 10.25 15.78 _—
32 18.62 11.01 15.81 20.31 18.45 23.50 27.90 9.38 13.84 18.09 16.63 21.33 2549 5.39 .14 —_— 12.17 16.15 ——
20 3 40 21.42 13.01 17.52 20.65 20.71 25.11 27.60 11.05 15.30 18.21 18.54 22.70 2499 6.36 9.90 — 13.35 16.83 —_—
48 24.05 14.89 18.02 20.92 2248 24.97 26.95 12.67 15.58 18.34 20.07 22.36 24.24 7.27 9.72 —_ 14.20 16.09 —_—
56 25.76 16.31 19.21 —_— 23.25 25.24 _ 13.87 16.62 —— 20.65 22.52 _— 8.00 10.24 — 14.37 15.80 -
64 27.35 17.62 e _— 23.65 —_ _ 15.03 - e 2093 —_— — 8.65 - _ 4.22 —_— _
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Tahle 16—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase in
Butt- chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butl-log grade hutt-log grade
Dbh. log able value with height with height with height with height with height with height
{inches) grade height (dollars) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet)
(feet) of — of— of— of— of— of—
0 B 16 0 a 16 0 8 16 ] -] 16 0 8 16 a B 16
16 49.72 11.96 == EET s — E=EN 10.21 = S o= —_— 369 — — —_ —_—
24 66.23 1681 — — - 1433  -—— @ — SRS 511 TR e =T P T,
32 86.20 2142 —  — == = = 183 — — el s i 850 @ — S e e
28 1 40 101.37 2552 2 @— @ — e s mie 2178 = — —_— — 768 o —_ e i
48 115.94 29.39 pE= = SiEE: Rk =" 25.13 i — =P e s 8.97 s —_— = e ==l
56 126.37 3241 _ _ _— —_— -— 27.53 — — _ -— _ 9.89 - — _— _ _ _—
64 136.45 3523 —  — e =y e 2088 @ —  —— == = 1067 — — ESE T SIS
16 47.13 11.74 — —_—— — — 10,02 e _— —_— —_ — 3.62 e —_— —_— —_ _
24 63.61 16.31 _ —_ e — —_— 13.90 —_ _— - — _ 4.95 —_— —_ —_— — —
az 78.99 20.55 _— _— — — —_ 17.60 —_— —— = _ _— 6.22 _ —_ —— —_— _
28 2 40 91.22 24.19 _— —_ —_ —— —_— 20.64 — — — — —_ .7 _ e _— —_— B —
48 102.36 27.53 _ — e e e 23.52 —_— _ _ —_— B.37 —_— —_— — — _
56 108.35 29.97 —_— — — _ —_— 2545 —_ — - — —_— 911 —_— C— _ _ —
64 11561 3216 — @ — PRI p— 2727 @ — @ — it e i O —— _— o —
i6 39.08 10.64 — —_ — o — 9.08 _— —_— _— —— —_ 3.26 _— — —_— —_— _—
24 53.62 14.94 _— — e —_— —_ 1273 _ —_ _— _ —_— 4.51 _ —_— ——— i —
32 67.74 19.06 nr— _— — —_ _— 16.31 _— _ _— —_— —_— 5.75 _ _ B — B o
28 3 40 79.65 22.70 —— _ _ —_ _— 19.36 . P s i - 6.80 Fri re =R T R
48 91.09 2617 — @— S =l e 2234 — _ —  — TR e s - e
56 99.27 2887 — @ — —_—  — — 25— — g 875 — REE g r T
64 107.16 3141 - SESCEENES 2668 — @ — =L = 94 — @ — e VR s
16 60.51 13.78 —_— —_ —_ —— e 11.76 — e _ —_ _ 3.08 —_— _— — —_— —
24 83.34 19.16 _— —_— —_ —_— —_— 16.34 —_— — _— _ — 4,21 — —_ —— i pEES
a2 105.54 24.44 - S —_— —_— —_— 20.84 —_— —_— — —= _— 545 —_ _ —— —_— —_—
a0 1 40 124.31 29.44 — — —_ —_— _— 25.11 e — —— - — 6.50 —_— —_— —_— —_— P
48 142.40 447 - — = e e 2956 @ — @ — == == £= 752 — ST R s o R e
56 155.40 3869 — @ — e mm e 2326 — — e BB e e - —
64 167.97 42,68 —_ _ —_ _ —_ 36.60 _— —_— —_— _ —_— 9.37 _ e —_— B —
16 57.72 13.57 —_— — —_— —_ _ 11.56 - —_ _ _ —_— d02 —_— —_— —_— —_— —
24 78.27 18.68 _— — _ _— e 15.92 — —_ - —_— — 4.09 _ - — _— — R
az 97.58 23.57 _— e —_— — — 20.10 —_— _— —_— —_— —_— 524 _ —_— — — —_—
30 2 40 112.96 28,07 e —_— —_ _ —_— 23.93 —_— _— —_— —_— _ 6,18 — — — B —
48 127.13 3248 _ —_- —_— — _— 27.84 —_ - _— _ —_— 7.06 _— _— —— —_— —
56 136.19 36.00 —_ _— — _ e 30.91 -—— —_ _ _— —_ 783 —_— —_ — = e
64 144.39 3920 @~ @ — — s 3368 — — —_ — — 856 — @ — A
16 48.68 12.42 —_— _ — — B — 10.58 —_ _ —_— —_— —_— 276 —_ 2= e — =
24 67.05 17.28 - —_— _ _ e 14.72 — —_ —_— —— — 376 — JR— — —— —
az 84.973 22,05 —_ — — _— _— 18.79 —_ —_— — —_ e 488 —_— —_— — J— —_—
30 3 40 100.05 2655 @ —— @ — = e s Mmes $— i _  —_ = g8 — == Sl et aemd
18 114.63 8108 — — T R ey %62 2 — @ — —_— — 878 — @ — — —— —
56 125.12 M8 @ —— — ST == 2981 — — s e e TE e o S
64 135.27 36844 — — —_— = e 3291 09— — — e 836 — — Bt Be =
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Table 17.—Ten-year value increase for white ash, in dollars

Vigor1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase in
Butt- chant- Initial buti-log grade hutt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
Dbh log able value with height with height with height with height with height with height
(inches) grade height (dollars) i (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet)
(feet) of— — of-— of— of— © o of—
0 ] 16 1] a8 16 ] 8 16 0 B 16 a 8 16 ] B 16

16 113 1.47 2,18 251 242 3.55 4.68 121 1.84 —_— 212 3.18 —_— 0.72 122 _— 1.47 2.31 —_—

24 1.38 193 2.56 292 3.31 4.44 5.26 1.59 2.13 _ 292 393 —_— 0.97 1.36 e 207 2.87 _—

a2 1.56 238 274 3.02 4.26 5.08 5.86 1.95 225 _ 375 4.49 —_— 1.18 1.39 —_— 2.69 3.26 —_—

12 2 40 1.60 2.70 298 3.02 5.03 5.82 6.30 221 244 —_— 445 5.16 —_— 1.34 146 —_— 3.21 376 _—
48 1.60 298 303  3.00 582 681 6.74 244 246 2 — 5.17 ) — 1.47 142 — a6 421 —

56 —_— —_  — - —_— —_ - — _ —_ _ _ — —_ —_ —_— —_— —

64 —_— _ _ —_— _ o — _ J— _ _ _ _ —_— _— —— —_— _ _

16 00 .00 00 1.03 2.61 3.31 3.94 .00 00 e 2.34 2.97 — 00 .00 —_— 185 235 —_—

24 .00 00 1.03 2.38 331 3.94 4.30 200 81 _— 297 a.51 _ .00 A3 —_ 235 2.74 —

az .00 103 2.38 4.07 3.94 4.30 4.58 Bl 207 — a.51 .81 - 43 1.52 _— 274 294 _—

12 3 40 69 1.69 3.38 5.19 3.61 3.69 393 1.28 2.96 —_ 312 3.35 _— B3 2.20 — 2.25 2.37 —_—
48 1.70 236 417 618 287 292 280 194 364 —— 233 236 — 118 266 —— 1.36 LIl —

56 —_— —_— R _— _— — i —_— S —_— iz —— = — = —= — A =

64 =5 - ) k) = e — = 2 == e I == =T — o= — ECa =

16 .00 .00 .00 .00 00 00 1.03 00 00 _ .00 .00 - 00 200 _— 00 00 —_—

24 00 00 .00 .00 00 1.03 238 .00 00 — 00 .81 _ 00 00 _ 00 42 —

32 00 00 00 .00 1.03 238 4.07 .00 00 81 207 —_— .00 00 —_— 42 1.52 —

12 4 40 00 .00 .00 .00 238 4.07 5.88 00 00 2.07 3.65 _— .00 00 —_— 1.52 2.89 E
48 .00 .00 .00 00 4.07 5.88 7.89 00 00 — 3.65 5.35 e .00 00 —_— 2.89 437 _—

56 — — [— — —_— —_— —— —_— —_— e —_— — s i — —_— —_— —_— —_—

64 —_— _ —— - — —_— —_— J— — J— R— J— [ —_— S — — R

16 3.55 245 4,62 6.64 —_ _ e 2.156 4.05 e —_ — _ 1.35 293 —_— — _— _

24 4.68 3.49 5.561 711 _ B _— 292 4.77 — —_— _— 1.80 3.39 — — — e

a2 5.82 4.37 587 752 — — 363 509 @ — _ = = 225 347 @ — S G, i

14 1 40 6.64 5.42 6.97 804 —_— —_— —_— 4.54 5.99 —— — — _ 292 4.14 _— -_— _— _—
48 T42 592 6.99 8.07 e _ _ 4.94 587 _— — —_— —_— 3.09 3.82 _— —_ _— _—

56 7.91 650 758 — s RS === 538 638 —— = = — 333 409 —o — 0 == e

64 S s =chii — —— == — e S —_— S s S A A = . = S

16 261 2.44 3.95 537 3.67 5.76 T7.85 1.92 326 —_— a.10 5.00 _ 1.19 227 - 2.2 3.88 —_

24 331 325 467 5.67 506 715 8.82 2.56 378 o 4,30 6.15 — L57 256 -_— 3.18 4.76 —

3z 3.94 4.03 5.04 5.90 6.51 8.18 9.76 314 398 —_— 5.51 65.96 —_— 193 258 —_— 4.13 5.34 _—

14 2 40 4.30 4.69 5.54 6.01 7.83 9.40 10.52 363 4.39 _— 6.61 8.06 - 223 282 - — 4.99 6.21 _—
48 458 5.26 5.73 6.11 912 10.24 11.33 4.11 445 —_— 7.78 B.72 —_— 2.54 274 — 583 6.67 —_—

56 463 568 607 @ —— 1020 1120 0 440 472 — 8.67 966 —— 2690 285 @ ——— 6.62 787

64 —— = D — = = —_— — S e —=s — = SRS = e = — —=

16 0.00 14 1.80 3.06 5056 6.56 797 .00 1.06 —_ 4.53 5.87 — 00 63 — 380 4.87 e

24 .00 1.30 3.05 523 6.56 7.97 898 1.06 2.69 e 5.87 7.09 —_— 63 2.03 —_ 4.87 5.87 _—

32 1.03 215 4.39 7.08 6.95 796 B5.82 1.66 3.70 - 6.06 6.90 —_— 1.01 2.79  — 4.85 5.50 _—

14 3 40 2.38 3.03 5.74 8.63 660 746 793 234 48 @ —— 5.54 631 — 143 366 — 4.14 4738 —
48 4.07 1.05 694 1020 577 624 6.62 318 581  -— 462 496 2 — 197 429 — 3. 395 @ —

56 5.88 513 839 — 4.43 481  — 4.00 04 — 3.14 346 — 248 12— 143 159 —

o4 A — 2= —— s —_ i S s e — — S — e — S E— —

16 .00 .00 .00 00 19 1.38 318 —_ —_— ——_ —_ — e 00 .00 —— 00 63 —_—

24 00 .00 00 00 1.38 3.18 541 — e — _— e —_ .00 .00 —_ 53 2.03 R —

a2 .00 00 00 00 3.18 541 8.12 —— — R _ — -—— 00 00 - 2.03 3.81 —

14 4 40 00 .00 00 .00 541 8.12 11.01 _ —_ _— _ —_— — 00 .00 —_— 3.81 6.04 —
48 .00 00 00 00 8.12 11.01 14.27 _ — —_— — — — 00 .00 —_ 6.04 8.36 _—

56 00 00 00 00 11.01 14.27 e —_— - —_ — - — — 00 .00 _— 8.36 11.00 —_—

64 —— — T —_— — — = — — pr— R — e — e A — —_— —

16 6.10 .84 7.29 10.74 —_ _ _ 285 5.97 — — — = 1.84 4.50 =] F—— P —_—

24 B.17 522 867 11.40 —_ _— _— 3.90 6.95 =2 _ —_— —_— 243 5.08 —_ _ _— —

a2 10.19 6.65 9.39 12.08 — — —_— 4.94 743 —_— — - —_— —_— 3.06 526 —_— _ _ —

18 1 40 11.79 7.79 10.46 12.39 -_— _ —_— 5.83 8.21 —_ —_— —_ —_— a.66 5.74 —_— _ —_— A
48 13.34 891 10.84 12.78 - —_— _— 6.65 8.38 —_ _— —_— — 4.18 b.66 —— _— —_— _—

56 14.41 971 11.792 o= _ —_— o 7.32 9.00 — —_— —_— —_— 4.58 6.06 —_— —_— —_— S

64 15.49 1064 — = e e o T 480 TR e _— —
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Table 17—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in No change in Increase jn
Butt- chant- Initial butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade butt-log grade
D.b.h. log able value with height with height with height with height with height with height
({inches) grade height (dollars) i (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase {feel)
(feet) of— of— of— of— of— of—

0 8 16 0 8 16 1] 8 16 0 8 16 (1] 8 18 (1] 8 16

16 4.89 3.56 65.26 8.85 5.04 8.50 11.95 2.63 5.04 —_ 4.05 7.18 _ 1.68 3.69 —_— 3.04 5.71 —_—

24 6.8 477 7.36 9.26 7.01 10.46 13.19 3.55 5.80 _ 5.69 8.74 _ 220 4.10 —_— 4.22 687 e

a2 .74 6.01 7.80 9.65 8.10 11.84 14.51 4.44 6.13 —_— T.39 983 _— 275 4.18 _ 5.52 7.71 —_

16 2 40 LX) 6.95 869 9.77 10.88 13.56 15.49 518 6.68 — 893 11.30 - 322 4.48 —_— 6.75 B.83 _—
48 9.54 7.85 B.92 993 12,71 14.64 16.59 5.83 6.75 —_— 10.46 12,19 —_— 3.64 4.35 _— 7.89 9.456 —_

56 9.96 8.50 9.50 — 14.22 16.16 —_— 6.33 714 _— 11.76 1345 —_— 3.93 4.58 _ 8.03 10.51 _—

64 10.34 913 —_ e 15.79 —_— _— 6.76 —_— —_— 13.07 _— 4.21 _ —_ 10,13 _ _—
16 14 143 3.47 6.32 830 1102 13.60 1.04 286 —_— 7.38 9.80 - 0.63 2.20 _— B.44 B.44 —_
24 1.30 2.3 5.16 8.50 9.85 12.44 14.34 1.69 4.26 —_— B.63 10.88 —_— 1.03 329 —_ 7.28 9.18 —
a2 3.06 341 6.75 10.74 10.69 12.58 14.34 251 5.58 —_— 9.13 10.82 —_ 1.64 4.29 —_— 7.43 B8.87 —_
16 ] 40 5.23 4.57 8.57 1271 10.41 12.16 13.23 3.40 7.06 - 8.64 10015 —_— 211 5.41 _ 6.69 7.95 —_—
48 7.89 5.91 10.05 14.75 9.50 10.57 11.58 4.40 8.23 _ 748 B.40 _ 275 6.21 _ 5.28 6.00 _
56 10.70 723 11.93 —_— 7.76 B.76 _— 5.41 9.72 —_— 5.69 6.40 —_ 3.40 7.33 —_— 319 385 _
64 13.92 872 _ —_ 5.66 _— _ 6.51 —_— —_ 3.18 —_— -— 4.11 _ B — 63 —_ —

16 951 496 10.22 15.31 - —_— o 3.70 847 _— —_— e —_— 2232 6.60 _ e _ _—

24 12.84 689 11.98 16.23 —_ —_— _ 6.14 9.82 _— _— —_— _— 327 7.40 —_— _— —_— _—

32 16.10 8.72 12.97 17.13 —_— —_ —_ 6.56 10.37 —_— _— - — _ 4.14 7.50 —_— —_— _ —_—

18 1 40 1873 10.34 14.51 17.50 —_ _ R — 7.74 1147 _— —_— —_— _ 4.87 8.16 _ — —_ e
48 21.30 11.94 14.93 17.86 _— —_ _ 891 11.65 - — e e 5.59 8.00 — _ —_— —_—

56 2313 13.09 16.02 _ -— —_— —— 9.81 1242 —_— —_— _ _ 617 8.53 —_ —_ _ —_—

64 2498 14.17 e —_— —_ __ _ 10.57 —_— _ - —_— — 6.68 _ _ —_— _ —_—

16 B8.04 4.68 9.02 13.09 6.43 11.62 16.78 348 7.39 — 5.16 9.94 — 2.18 5.64 _— 3.719 8.07 —_—

24 10.65 6.43 10.49 13.69 9.08 14.17 18.42 4.79 B48 _ 7.33 12.02 — 3.03 6,22 —_ 547 9.59 B

a2 13.07 8.06 11.26 14.27 11.75 15.99 20.16 6.05 B.87 - — 9.59 13.40 —_ 3.80 6.22 e 717 10.52 _—

18 2 40 14.88 546 12.46 14.39 14.19 18.36 21.35 7.06 9.70 _ 11.60 15.33 —— 4.42 6.68 _— 8.72 12.01 —
48 16.54 10.81 12.73 14.51 16.70 19.69 2262 8.04 9.76 — 13.67 16.41 —_ 502 6.48 ——— 10.35 12.77 —_—

56 17.54 11.78 13.50 —_— 18.69 21.62 _— B.76 10.28 _ 15.41 18.02 —_— 547 6.80 —_ 11.76 14.12 _—

64 1847 12.57 — _ 20.68 —_— _ 934 —_ o 17.08 _ —_ 5.86 —_— _— 13.19 _— —_

16 140 210 5.28 9.42 11.32 15.68 19.73 1.55 4.41 - 10.12 14.03 _— 0.96 348 _— 8.23 1228 —_—

24 3.35 3.32 748 12.23 13.72 17.78 20.98 246 6.28 —_— 12,08 15.97 _—— 1.53 494 — 10.33 13.52 _

32 6.08 4.75 9.51 1612 15.06 18.26 21.27 3.55 791 —_— 13.05 15.86  — 221 6.15 _— 10.79 13.22 —_—

18 3 40 9.30 6,29 11.90 17.55 15.04 18.05 19.97 4.68 9.85 —_— 12,65 156.28 _— 293 7.61 — 10.00 12.26 _
48 1316 B.04 13.69 19.99 14.19 16.11 17.89 5.99 11.27 _ 1142 13.14 _— 3.75 8.57 — 8.40 9.86 —_—

56 17.16 9.69 15.98 — 1211 13.88 _ 7.26 13.09 _— 9.13 10.66 —_— 4.57 .96 —_— 5.85 717 _

64 21,70 11.44 —_— _ 9.34 — — 8.55 —_— - 6.11 _— —_— 542 _— — 2.63 —_— _—
16 13.96 6.71 14.27 21.70 _ _ _— 4.82 11.58 —_— _— — — am 9.18 _— — _ e

24 18.99 8.23 16.67 22.95 —_ -— —_ 6.54 13.36 —_— —_— —_ — 4.14 10.21 _ _ —_ _—

a2 2393 11.93 18.01 24.10 _ —_— =— 8.42 14.05 e e - —_— 527 10.36 _ — _ —_

20 1 40 2797 13.97 20.06 24.61 — — — 10.01 15.46 _ —_— _ —_— 6.32 1123 —_— _ _ _
48 31.94 16.10 20.65 25.04 - —_— —_ 11.49 15.62 _— —_— —_— —_— .27 10.92 —_ = —_— S

56 34.81 17.78 2216 — _— —_— —-— 12.75 16.73 _ - —— — 8.05 11.55 _— _— —_ -—

64 37.63 18.35 _ _— —_— —_— —_— 13.91 _ _— - — _— 8.74 —_— _ —_— —_ —_—

16 12.24 642 1281 15.10 B8.43 1599 23.42 4.60 10.34 —_— 6.54 13.30 - 2.87 8.06 —— 4.73 10.90 —_—

24 16.39 8.76 14.96 19.97 11.84 19.28 25.56 6.20 11.82 —_— 9.15 15.97 _ 301 B.B5 e 6.75 12.82 —_—

32 20.31 11.04 16.05 20.74 15.35 21.64 27.73 7.90 12.33 12,05 17.68 _ 4.93 8.87 —_— 8.90 13.98 —_—

20 2 40 23.38 13.03 17.72 2094 18.62 24.71 29.26 9.30 13.43 _— 14.65 20.10 —_— 5.86 9.50 — 10.96 15.88
48 26.16 14.89 18.11 21.08 21.88 26.43 30,81 10.59 13.47 —_— 17.27 21.40 _— 6.67 9.14 —_— 13.04 16.70 _

56 27.99 16.28 19.25 —_— 24.80 28.98 — 1164 14.26 _ 19.57 23.55 _ 7.31 9.55 —_— 14.87 18.37 _

64 29.67 17.57 _ —_— 27.30 — _ 12.58 _ — 21.86 o — —_ 7.86 _ —_— 16.69 —_— _

16 3.28 3.09 7.79 13.74 15.38 21.86 28.06 2.19 6.38 _— 13.56 19.30 —_— 1.35 5.12 —_— 11.83 17.02 _—

24 6.31 4.75 10.70 17.33 18.83 25.02 30.04 3.34 8.78 - 16.27 21.88 _ 2.08 6.98 _ 13.98 18.92 _

32 10.34 6.68 13.30 20.96 21.01 26.02 30.71 4.76 10.80 _— 17.87 22.30 _ 2,96 848 _ 14.90 18.84 _

20 3 40 14.91 873 16.38 24.04 21.44 26.13 29.36 6.22 1323 — 17.72 21.84 _ 3.90 10.33 _ 14.26 1792 —_—
48 20.32 10.98 18.63 27056 20.73 23.96 26.92 7.82 14.91 — 16.44 18.31 _ 4.93 11.43 —_— 12.51 14.98 _—

56 25.80 13.15 21.56 _— 1847 21.44 _ 9.43 17.24 —_— 13.83 16.45 _ 595 1311 —_ 9.50 11.74 —_—

64 3191 15.45 — — 15.33 —_— —_— 11.18 —_— — 10.34 _— —_— 7.00 —_— —_ 5.63 — _
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16 19.67 785 ——  — —_— — 566 — — _— - - D7) QR — S R —
24 26.82 1095 2105 2967 — e e 701 1721 — —_— —— — 557 1424 @ — @ — @ ——  —
32 33.95 1393 2255 3094 —_— = 1005 1797 — _ — - 711 1438  —— — = a—=
22 40 39.85 1664 2503 3112 _— — e 1206 1997 @ — —_— — — 847 1568 —— —_ — —
48 45.66 1922 2531 3131 L = 1396 1942 —— _ — — 982 1497 -— @— — @ —
56 49.96 ez O — — — 1513 2060 — — e 1068 1575 — _ — -
64 54.18 279 @ —  — — = s 1638 — @ — — = = 15 — @ — —_ — —
16 17.60 TEB s 982 — @ — 546 —— @ —— THE s e 98B —— — 598 —— @ —
24 23.81 1049 1916 2629 1396 2407 3268 758 15655 —— 1092 2020 —— 532 1267 — 868 1725 ——
32 2072 1325 2038 2712 1816 2677 3517 964 1605 —— 1438 2220 — 676 1286 —— 1134 1861 —
2 40 34.40 1570 2244 2689 2210 3049 3658 1137 1780 — 1752 25238 2 —— 798 1361 —— 1393 2109 ——
48 38.83 1800 2255 2687 2605 3214 3814 1806 17.07 — 2079 2625 — 917 1282 — 1685 2180 —
56 41.85 1953 238 — 2018 3612 —— 1406 1794 —— 2324 2871 @ —— 991 1345 —— 1879 2388 —
64 44.68 2103 — — 3220 —— @— 151 — — 2588 — @ — 106 — — 2108 — @—
16 5.90 369 — — 1930 —— @ —— 269 — — 1728 — — 192 — — 1586 — @ —
24 10.33 567 1363 2233 2396 3264 3076 414 1152 — 2105 2908 —— 294 981 —— 1880 2614 —
32 16.02 794 1664 2661 2695 3407 4081 583 1385 —— 2334 2975 — 412 1184 —— 2045 2636 —
22 40 22.32 103 2030 2088 2777 3451  39.06 755 1682 —— 2345 2957 —— 534 1405 —— 2005 2568 —
48 20.67 1296 2263 8320 2707 3171 86.04 947 1842 —— 2222 2624 —— 671 1521 —— 1834 2209 —
56 37.01 1520 2595 —— 2438 2870 — 1108 2101 ~— 1880 2278  —— 787 1725 — 1475 1830
64 45.14 1781 — — 2056 — @ —— 1287 — — 1466 — — 911 — — 1018 — —
16 26.38 931 @ @— — e R 646 — — SN 4E8 = T Ty
24 36.21 1801 2 — — _— — — 812 — @ —— e — 63 — — —_— - —
32 4591 1668 2808  39.34 _— — - 1164 2207 — A R ST S 816 1789 —— _ — —
24 40 54.13 19.86 8112 3964 —_— — — 1385 2418 2 — —— = 967 1927 — N
48 62.13 2311 8163  40.04 _ - 1612 2384 — — s i 1127 1846 — = = e
56 67.87 2590 3430 — S A Hew 1811 2572 — Sl hd 1273 1972 — —_— —
64 7351 2866 — — —_— — — 2008 2 — @— _— — — 1408 — — _— — —
16 24.18 904 — mwsr — — 627 — — 866 — @ — 439 2 — 878 —
24 3281 12,64 1642 — @ — 877  — @ — 1252 @ — @ — 6.11 — 976 —— —
32 41,10 1595 2563 3493 2149 3289 4415 1L12 1989 —— 1645 2688 —— 778 1683  —— 1287 2270 —
24 40 47.87 1886 2816 3482 2612 3738 4590 1812 2156 — 2011  80.89 — 9.15 1697 —— 1583 2553 —
48 54.26 2177 2843 3480 3099 3951  47.91 1515 2111 —— 2400 3L72 —— 1058 1608 —— 1914 2634 ——
56 58,60 2418 3055 —— 3526 4367 @—— 1687 22686 —— 2747 8508 — 1183 1700 —— 2209 2908 —
64 62.53 2652 — — 3964 — @ —— 1858 — ~— 3108 —— @— 1297 @ — - 2506 — @ —
16 9.08 412 —  — 2414 — — 2.88 N1 I e — 203 — — 1949 @ —
24 16.24 64 — — 8011 @ — 451 — — %34 — 316 — — 2388 — —
a2 22.88 906 2018 3292 3417 4384 5315 636 1664 —— 2084 3811 — 448 1418 —— 2600 3414 —
24 40 3124 1182 2456 3708 3548 4479 5145 829 2008 —— 2076 3817 —— 581 1696 —— 2578 3360 —
48 40.82 1498 2745 4117 3521 4186  48.23 1050 2205 —— 2859 3455 —— 738 1830 — 2401 2952 —
56 50.09 1818 3191 —— 3260 3887 @ — 1279 2551 —— 2529 3098 — 903 2099 —— 2025 2542 ——
84 60.29 270 @ — — 287 — — 1530 — — 2077 — — 1078 — — 1621 — @ —
16 34.05 1016 — @ — —_— — - 709 — e e 480 2 e e e e
2 46.98 1424 — _— — — 992 — @ — —_— e e 695 @ —— @ — — ——
32 59.65 1839 — @ — —_— e— — 273 —  — — == == B8 @— @ — @ @ — @ —
26 40 70.49 2203 3623  46.83 EOE S g St 1530 2843 — ST S 1068 2309 — = R 25
48 8119 2553 3613 4670 o 1774 2758 —— — e 1239 2166 —— @ — —
56 89.30 28.02 3859 —— S 1947 2018 —— R =& 1355 2280 —— = i i
84 97.29 305 — @ — _— — - HIE S 1481 @ — @ — — e e
16 s1.62 99 — — 1258 — @ — 6938 — —— 951 @ —  — 479 — — 788 — @—
24 4318 1386 — — 1806 — @— 86f — — 13 —— — 674 — — 1075 — —
32 54,23 W e = 0GM  —— mee 1227 — — 1814 — — 8564 —— o 1428 ——
26 40 63.39 2113 3311 4180 2914 4333 5393 1464 2585 —— 2240 8554 2 —— 1022 2056 —— 1779 8018 —
48 7219 2431 3280 4104 3453 4513 5570 1685 2467 —— 2673 3657 — 1176 1907 —— 2139  30. —_—
56 78.49 2650 8476 —— 3883 4940 —— 1837 2687 —— 3028 3998 — 1277 1987 — 2436 336l —
64 84,51 2873 —— —— 4338 — @ — 198 — — 3397 — —— 1385 — — 2158 @ —
16 1249 446 — — 2908 — @ — 310 —  — 2%06 — @ — 215 — — 2392 — @ —
24 20.56 698 — @ — 3648 — 482 — — 3228 — @ — 387 —  — 2936 — @ —
a2 30.37 983 —— —— 4162 — 680 — @ — 32618 — @ — 474 — — 3280 @
26 40 4101 1286 2838 4333 4350 5548 6397 894 2346 —— 8701 4808 —— 626 2008 —— 3250 4293
48 53.21 1618 3113 4763 4329 5L77  60.02 1126 2532 —— 3583 4364 —— 78 2120 —— 3074 3805 @ ——
56 65.18 1916 3566 —— 3980 4808 —— 1335 2880 —— 8167 8917 —— 932 2418 — 2607 3317 —
64 78.37 2247 — @ — 3486 — @ — 561 — — 2598 — @ — 1095 — @ — 1999 —— @ ——

|
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Table 17—Continued

Vigor 1 Vigor 2 Vigor 3
Mer- No change in Increase in No change in Increase in Na change in Increase in
Butt- chant- Initial butt-log grade hutt-log grade hutt-log grade butt-log grade butt-log grade butt-log grade
D.b.h, log  able value with height with height with height with height with height with height
(inches) grade height (dollars) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet) increase (feet)
(feet) of— of- of— of— of— of—
o 8 16 0 8 16 (4] 8 16 8 16 0 8 16 [1] 8 16
16 42.42 1213 —_— —_— —_ —_ 792 e —_ — _ 5.55 e, —_— —_— —e —
24 58,68 16.98 —_— —_— —_— —_— — 11.24 _ _— _— P —_— 1M1 — —_— —_— — —_—
a3z 74.73 2192 —_— — e —— _ 14.41 — _—— —_ —— _ 10.09 _— _— P R -
28 1 40 26.17 _ _— _— —_— —— 17.21 —_ —— _— _ e 11.97 - _ — e e
48 102,19 30.28 — - e — _— 19.98 _ —_— _ —_— —— 13.94 — — Ta— T fram
56 112.33 sm o - 2198 - — == 1688 — @ — S =
64 122.35 37.00 —_— _— — —— —_— 24.07 — — i f—— ——t 16.80 — — e = e
16 39.82 11.97 —_— _ _— _ —_— T.81 —_— _— _ B —— 547 —_ —_— — —_— —_—
24 54.55 16.65 — — —_— o _— 11.00 _— —_ _ —_— —_— 7.61 —_ —_— -_— e —_—
32 68.79 21.34 —_— _— _— —_ _ 14.01 _ —_— e —_— - —_— 9.80 —_— _ _— —_—
28 2 40 80.74 25.33 —_— —_— —_— —_— _— 16.63 e —_— e B —_— 11.56 —_ —_— _ e _
48 92.16 29.21 —_ —_— _ —_ 19.18 — — B — T 13.37 P - CHeT, nEal et
56 100.25 32.19 _— —_— _ _— _ 20.96 —_— —_— — o _— 14.59 — —_ R — T
64 108.01 a5.098 —_— — —_ —_ _— 22.80 _— o —_ —_— _— 15.87 —_— _ —_— —— S
16 16.16 540 2 — @ — = R 852 @ — e g i 2486 @ — g o geo
24 2624 8.32 —_— —_— —_ —_— _ 5.50 — e —— — e 3.80 — . i A s
32 38.44 .78 — — — s 77— — === A0 e, —= e e e
28 ] 40 51.59 15.22 —_— —_ —_  — —_— 10.01 - _ —_— —— — 6.97 _ _ —_ R —_—
48 66.53 19.08 e —_— — — —— 12.57 — —— —_— — — B.78 A— P A— J— S
56 80.95 2276 @ — @ — e = 1486 — @— _— s = 1038 2 — @ - I Pl See
64 96.80 26.76 —_— —_— B _ - — 17.44 _— _— _ e —_— 12.20 o -_— _— —_— —
16 5186 G e DU — 920 @ — D — 638 @ — — — p—m
24 71.96 19:40 _ —_ —_— —_ —_— 12.80 —_— —= = e 5 — 9.04 == == s _= —_—
32 91.82 24.99 _— _— — _— _— 16.49 — e —_— —_— —_— 11.55 —_— _ B - _—
30 1 40 108.99 30.11 —_ —_ —_ S— — 18.90 _ S J— — e 13.56 — — e — —
48 125.84 35,65 —_ —_ —_— — —_— 23.52 _ —_ —_ _ —_— 16.46 —_ — _ _ —_
56 138.43 989 — @ — N 2666 «—— @ — | LInve—— 1855 —  — -
64 150.87 420 — @ — —_— = 29563 2 — @ — —_— e e 2063 — @— SR EEE e
16 49.13 13.77 —_— —_— —— —— —_— a9.12 L s S — i 6.32 —_— e s i proes
24 67.56 19.18 _ _— _— — _— 12.61 _ _ _— B e 8.89 _ —_— B —_— —_
az 85.42 24.50 —_ _ _— _ _ 16.16 — —_ J— —_— s 11.30 —_— i —_— B —
a0 2 10 100.46 P e —_— e = 1936 — — _ — — 1368 & — @ — e e gos
48 114.89 34.40 _— —_— J— N R 2273 R R JR— - —_— 15.88 _ —_— R — SR
56 125.16 38.34 —_— —_ _ B = 2557 — —_— —_— —_— —_— 17.77 — _— — S AS—
64 135.06 4219 — e iy e 812 @ — @ — —_— e (e 1962 @ — — -
16 20.36 628 2 —— @ — S — 415 — — = 287 — Tl s ey
24 32.76 9.59 _ —_— -_— — ——— 6.32 —_— —_— _— i i 445 A— — FLEET o ——
az 47.59 13.42 —_ — o —_— —_— 8.85 —_— —_ e - —_— 6.20 _ _ — —_— F—
30 3 40 63.45 17.48 _— —_— — - — 11.55 —a = = P — 811 —— =i — Ty i
48 81.40 2221 —_— P — —_— — — 14.71 — — — o — 10.31 i — —_— I i
56 98.59 678 o — @ — e sy e 178 e e miean e 1248 2 — @ — e e g
64 117.43 365 — - WS N — 2y — — —_— — — 1485 @ — @ — ESTO R =




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



