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ABSTRACT

Equations and tables are given to estimate total tree board foot and cubic
foot volume for eight major California conifer species. Using taper
equations developed in another study, log dimensions were estimated for
the trees used in the stem taper study; then coefficients for whole-tree
volume equations were fitted to the resulting set. This produced Scribner
and International %-inch board volume, and cubic volume equations for
the eight important commercial conifer species in California. For board-
foot volumes, separate equations are given for both total and merchant-
able heights to various merchantable tops.
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Tree Volume Equations
for Major California Conifers'

INTRODUCTION

TIMBER APPRAISAL WORK requires that tree volumes be broken down by log and
log position; such work depends upon the availability of accurate estimates of tree
diameters at various points along the stem. The previous phase of the current
study produced such taper equations (Wensel and Olson 1995). However, users
often want volume equations, bypassing the use of taper equations. Unless the
taper equations can be integrated mathematically, as are Biging’s (1984) equa-
tions, they are not easily used for computing compatible whole cubic tree vol-
umes. This suggests that, in addition to stem taper equations, whole tree volume
equations are also needed.

The algorithm for computing the volume of the eight conifer species, reported
here, as well as volume tables by species, log rule (cubic, Scribner, International
1/4-inch), and either total or merchantable height is available from the authors.

DATA SOURCES

A complete listing of the numbers of trees used in the original taper study by
species, DBH, and data source are given by Wensel and Olson (1995). Table 1
abbreviates this listing and gives the number of trees by species, DBH, and total
height (tables begin on p. 4.) In creating the stem taper set (Wensel and Olson,
1995) there were only a few upper-stem diameter measurements for many of the
trees. While this is sufficient for developing tree taper estimates, it is insufficient
for tree volume estimation. This left us with two choices: (1) delete the trees with
incomplete stem taper measurement and compute whole tree volumes for the
remaining trees; or (2) use the stem taper equations to get upper stem diameters
inside bark required to define the volume of the sample trees. It is this latter
process that was used here.

Thus, the “data” used for computing the total volumes of each 2-inch DBH
class and 10-foot height class were computed using the taper equations (Wensel
and Olson 1995) and the log scaling rules discussed below. The small end
diameter for a particular log was computed using the taper equations, then the
log volumes were computed from the small end diameter and the log length using
the appropriate log rule, and then the tree volumes were computed as the sum of
the log volumes. The weight for each class was set equal to the number observa-
tions in that class. However, some combinations of DBH and height were con-
sidered to be “outliers” and were dropped from consideration. For example, a
14-inch DBH white fir with a height of 110 feet was beyond the reliability of the
white fir taper equation and was dropped.

Scaling for board foot volume was done by 16-foot logs to 4-, 6-, and 8-inch
merchantable tops, allowing a halflog at the top.? Scaling for cubic volume was

lAccepted for publication May 30, 1995.
2USDA Forest Service Region 5 scaling rules were used. These rules specify 16-foot logs with allowance for
a possible l/2 log at the top. Trim allowance is 0.5 feet per 8- or 16-foot log.
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2 Wensel and Olson: Tiee Volume Equations for Major California Conifers

done to both the tip and to a 4inch merchantable top.3 Trees that were projected
to have less than one 16-foot log with the specified inside-bark top diameter were
deleted from the analysis for the equation for that top diameter.

International metric units (SI) can be obtained by using conversions on the
DBH and height entered and on the volumes computed. For example, if DBH is
in centimeters and height is in meters and the volume is to be computed in cubic
meters, the following conversion factors should be used with the resulting
equations:

inches

DBHinchcs = (0-394 ) DBHcentimeters

centimeter

feet

heightgee, = (3.28 ) heightmeters

meter

cubic meters

volume ubic meters = (0.02832 ) volume cypic feet

cubic foot

If another combination of measurement units is used only a portion of this
conversion will be required. Also, Olson and Wensel (1995) provide a set of
equations to estimate tip lengths for easily switching between total and merchant-
able heights.

MATHEMATICAL MODELS AND FITTING

While a number of model forms were investigated, two model forms and two
fitting procedures were used here. The model (Bruce and Schumacher 1950)

V = by Db1 Hb2 (1)

produced good results in previous studies of California tree species (Wensel 1971,
Wensel 1977a, and Wensel and Krumland 1983). In Equation (1), D is the breast
height diameter and H is the total or merchantable height, whichever is being
used to predict volume. When applied here, both in its nonlinear and its loga-
rithmic form, equation (1) produced small but systematic over-estimates of the
volumes of larger trees. To eliminate this apparent bias, another term was added
to the model yielding

V = by DP1 Hb2 bsP (2)

This third term is added to enable the model to fit larger trees better. Fitting this
model in its log-linearized form is the traditional approach for two reasons. First,
the log transformation stabilizes the variance that would otherwise increase with
untransformed tree heights and diameters. However, because the variance is
already stabilized by the use of the taper model to estimate the whole tree
volumes, this is not a consideration here. That is, for the taper models used here,
the residual error is not a function of height or diameter. The second reason to

3Cubic scale was computed in 1-foot increments using Newton's rule. If computing cubic volumes on
actual trees for comparison, see the generalization of Newton's rule by Wensel (1977b).
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use the log-linearized form of equation (2) is to facilitate the estimation process.
In the linear form, the coefficients can be estimated directly using a standard
multiple linear regression process.

Unfortunately, however, the linearized form of the equation continued to have
the systematic bias (though smaller) that was present in equation (1). Thus, the
nonlinear form of equation (2) was fitted. This eliminated the sytematic bias for
larger trees as well as reduced the overall mean squared error compared to model
(1). The coefficients for model (2) for Scribner and International ~inch board-
foot volumes and for cubic foot volumes are given in Tables 2-9 (pages 5-8) for
each of the eight conifer species considered.

RELIABILITY

The reliability of the taper equations was reported by Wensel and Olson (1995).
The ability of the tree volume equations to predict the volume obtained by taper
equations is illustrated in Table 10 (page 9) that presents the ratios,

volume equation volume prediction

taper equation volume prediction

Ratios of 1.00, shown through most of the table, show differences of less than one-
half percent. For the short small-diameter pine, the ratio was as large as 1.07
(showing differences as large as 7 percent). For extremely tall, thin trees the ratio
was as low as 0.89. The few large and small ratios that exist are judged to be
outliers.

Agreement outside the range of the data studied is not guaranteed for either
the previous taper equations or the current total tree volumes.

APPENDIX TABLES

Tables are given in the Appendix for both Scribner board foot and cubic foot
volumes for DBH and both total height and merchantable height to various tops.
As illustrated in Table 11 (page 10), this yields a total of 72 tables found in
Appendix A. These and additional tables are available on computer diskette. They
include International {-inch versions of Appendix Tables A-1 through A-48 as well
as total volumes by log height and log position.

Since the taper equations use total height, volumes to various merchantable
heights require that we estimate the distance from the merchantable diameter
(here it is 4, 6 or 8 inches) to the tip. These tip lengths are estimated using the
equations from Olson and Wensel (1995).

A complete listing of these and the additional tables and programs available on
a high density DOS computer diskette is given in Appendix B. This list includes all
programs, coefficient files, and data sets necessary to compute the volume
tables.
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TasLe 1. NUMBER OF TREES BY SPECIES,* DBH CLASS,t AND HEIGHT CLASS!

Species Height Class (midpoint in feet)
obs. DBH 30 50 70 90 110 130 150 170 190 210 220+
DF 15 18 102 151 84 17 5
937 25 2 42 118 102 39 10 2 3
35 7 7 42 27 32 10 2 1
45 4 10 13 18 19 6 1
55 1 3 10 8 7 2
60+ 2 1 1 4 4
PP 15 13 163 292 279 87 10 2 1
1786 25 4 79 172 219 135 29 1 1
35 4 24 46 68 43 18 4
45 2 10 20 21 10 3 1
55 1 2 8 3 3 2 2
60+ 1 2 1
Jp 15 11 63 63 11 1 1
927 25 28 122 119 13 1
35 1 67 191 68 10 2 2
45 1 5 44 60 21 4 1
55 2 7 8
SP 15 2 32 75 65 12 1
540 25 1 12 53 75 42 4
35 6 23 51 20 7
45 3 12 12 7 2
55 2 3 7 5 1 1
60+ 2 1 1
LP 15 6 75 75 21 5
235 25 1 6 7 17 9 1 1
35 2 4 2 1
45 2
WF 15 7 168 423 429 115 10
2221 25 1 9 60 226 288 133 22 3
35 4 21 53 83 49 18 3
45 7 8 14 25 9 1 1
55 1 5 2 7 7 4 1
60+ 1 2 1
RF 15 3 124 154 127 25
886 25 4 42 118 82 26 3 1
35 2 28 44 35 14 2
45 2 5 15 12 6 3 1
55 1 2 3
60+ 1 1
IC 15 24 105 94 11 2
554 25 1 12 47 70 26 2 1
35 6 28 42 19 3
45 4 18 21 5
55 2 2 6 1
60+ 1 1

*Two-letter species codes represent Douglasfir, ponderosa pine, Jeffery pine, sugar pine,
lodgepole pine, white fir, red fir, and incense-cedar, respectively.

tTen-inch diameter classes are 10.0 to 19.9, 20.0 to 29.9,..., 50.0 to 59.9, and 60.0 inches and
greater, respectively.

¥Twenty-foot height classes are 20 to 39.9, 40 to 59.9,..., 200.0 to 219.9, and 220.0 feet and
taller, respectively.
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TABLE 2. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)

FOR DOUGLASFIR (1.0-FOOT STUMP)

Set Top No. of

No. Height* dib Logrule bo by bs bs trees MSE
2.1 Total 8.0 Scribner 1.453E-04 2.4710 1.1371 0.99058 885 11.45
2.2 Total 6.0 Scribner 1.805E-04 2.3988 1.1370 0.99187 937 9.86
2.3 Total 4.0 Scribner 2.054E-04 23562 1.1372 0.99260 937 9.51
24  Merch. 8.0 Scribner 6.879E-04 2.0688 1.1161 0.99586 937 11.71
2.5 Merch. 6.0 Scribner 5.323E-04 21217 1.1210 0.99554 937 9.94
26  Merch. 4.0 Scribner 3.918E-04 21989 1.1239 0.99464 937 8.39
2.7 Total 80 Intll/4 3.115E-04 22411 1.1338 0.99428 885 6.88
2.8 Total 6.0 Intl11/4 3.759E-04 2.1791 1.1334 0.99539 937 5.42
2.9 Total 40 Intll/4 3.888E-04 21662 1.1345 0.99561 937 5.45
210 Merch. 80 Int11/4 1.481E03 1.8341 1.1152 0.99959 937 9.73
2.11 Merch. 6.0 Intl11/4 1.112E-03 1.8954 1.1201 0.99922 937 5.63
212 Merch. 4.0 Intl1l1/4 7.992E-04 1.9849 1.1194 0.99819 937 5.60
2.13 Total 4.0 Cubic 2.167E-03 1.9448 0.9969 0.99900 937 0.28
2.14 Total 0.0 Cubic 2.244E-03 19342 0.9964 0.99919 937 0.17
2.15 Merch. 4.0 Cubic 3.642E-03 1.8126 0.9906 1.00074 937 1.47

TaBLE 3. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR PONDEROSA PINE (1.0-FOOT STUMP)

Set Top No. of

No. Height* dib Logrule bo by bz bs trees MSE
3.1 Total 8.0 Scribner 1.446E-04 2.4149 1.1515 0.99797 1621 12.25
3.2 Total 6.0 Scribner 1.798E-04 2.3406 1.1542 0.99945 1786 10.18
3.3 Total 4.0 Scribner 2.187E-04 2.2713 1.1550 1.00085 1786 9.09
3.4 Merch. 8.0 Scribner 6.901E-04 20415 1.1263 1.00107 1786 16.11
3.5 Merch. 6.0 Scribner b5.775E04 20541 1.1338 1.00221 1782  11.52
3.6 Merch. 4.0 Scribner 4.176E-04 21383 1.1339 1.00150 1786 8.44
3.7 Total 8.0 Intl11/4 3.308E-04 21595 1.1484 1.00257 1621 8.19
3.8 Total 6.0 Intl11/4 38.910E04 20987 1.1503 1.00377 1786 6.72
39 Total 40 Intl11/4 4.075E-04 2.0813 1.1521 1.00412 1786 6.60
3.10 Merch. 80 Intl1l1/4 1.411E-03 1.8181 1.1254 1.00491 1786 16.13
3.11 Merch. 6.0 Int11/4 1.151E-03 1.8434 1.1302 1.00583 1782 9.73
312 Merch. 4.0 Intll/4 8.072E04 19367 11295 1.00511 1786 6.04
3.13 Total 4.0 Cubic 2.254E-03 1.8764 1.0005t 1.00647 1786 1.52
3.14 Total 0.0 Cubic 2.525E-03 1.8518 1.0004t 1.00791 1786 1.08
3.15 Merch. 4.0 Cubic 4.144E-03 1.7420 0.9909 1.00757 1786 3.43

Not significantly different from 1.0
*Total height used in equation but volumes are to the tops specified. Merchantable heights
are to the tops specified for volumes.
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TAaBLE 4. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)

FOR JEFFREY PINE (1.0-FOOT STUMP)

Set Top No. of
No. Height* dib Logrule bo by bs bs trees MSE
4.1 Total 8.0 Scribner 1.137E04 2.4250 1.2025  0.99562 907 7.43
4.2 Total 6.0 Scribner 1.334E-04 2.3642 1.2058  0.99690 927 7.11
4.3 Total 4.0 Scribner 1.539E-04 2.3078 1.2102  0.99800 927 6.97
44  Merch. 8.0 Scribner 5.120E-04 23111 1.0238  0.99434 927 12.62
4.5 Merch. 6.0 Scribner 4.050E-04 2.2883 1.0655 0.99611 927 10.21
4.6 Merch. 4.0 Scribner 3.185E-04 2.2488 1.1239  0.99761 927 9.68
4.7 Total 80 Intl11/4 2117E-04 22303 1.2043  0.99888 907 4.00
4.8 Total 6.0 Intl1/4 2422E04 21768 1.2087  0.99996% 927 4.14
4.9 Total 40 Intl11/4 2578E-04 21483 121198 1.00062t 927 4.02
410 Merch. 80 Intll/4 1.112E-03 20446 1.0339- 0.99932' 927 9.17
4.11 Merch. 6.0 Intl11/4 8513E04 20401 1.0722 1.00065t 927 6.92
412 Merch. 4.0 Intl11/4 5508E-04 20751 1.1261 1.00067t 927 4.21
4.13 Total 4.0 Cubic 2.061E-03 1.9338  0.9949 1.00850 927 0.29
4.14 Total 0.0 Cubic 2.205E-03 1.9105 0.9951 1.00396 927 0.25
4.15 Merch. 4.0 Cubic 3.608E-03 1.8591 0.9481 1.00873 927 2.28
TaBLE 5.  VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR SUGAR PINE (1.0-FOOT STUMP)
Set Top No. of
No. Height* dib Logrule bo by be bs trees MSE
5.1 Total 8.0 Scribner 1.454E-04 25106 1.0857 0.99515 505 14.15
5.2 Total 6.0 Scribner 1.796E-04 2.4320 1.0898  0.99663 540 12.07
5.3 Total 4.0 Scribner 2.089E-04 2.3777 1.0922 0.99760 540 11.33
5.4 Merch. 8.0 Scribner 8.063E-04 2.0301 1.0910 1.0005% 540 17.87
5.5 Merch. 6.0 Scribner 6.610E-04 2.0611 1.0921 1.0012 540 12.32
5.6 Merch. 4.0 Scribner 4.203E-04 2.1861 1.0927 0.99972t 540 8.63
5.7 Total 8.0 Intl1/4 3.178E04 2.2696 1.0825 0.99926 505 9.53
5.8 Total 6.0 Intll/4 3.797E-04 2.2056 1.0848 1.00045t 540 8.31
5.9 Total 40 Intll1/4 3.938E-04 21868 1.0886 1.00080 540 8.14
5.10 Merch. 8.0 Intl11/4 1.673E-03 1.8136 1.0838 1.00414 540 15.46
5.11 Merch. 6.0 Intl11/4 1.257E-03 1.8766 1.0838 1.00419 540 8.98
512 Merch. 4.0 Intl11/4 7.080E-04 2.0389 1.0874 1.00195 540 5.83
5.13 Total 4.0 Cubic 2.256E-03 1.9884 0.9379 1.00316 540 0.95
5.14 Total 0.0 Cubic 2.377E03 1.9719 09374 1.00346 540 0.80
5.15 Merch. 4.0 Cubic 4.190E-03 1.8215 0.9368 1.00495 540 1.72

tNot significantly different from 1.0
*Total height used in equation but volumes are to the tops specified. Merchantable heights
are to the tops specified for volumes.
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TaBLE 6. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR LODGEPOLE PINE (1.0-FOOT STUMP)

Set
No.

Top No. of
Height* dib Log rule b by by bs trees MSE

6.1
6.2
6.3

6.4
6.5
6.6

6.7
6.8
6.9

6.10
6.11
6.12

6.13
6.14

6.15

Total 8.0 Scribner 2.360E-05 2.9391  1.2941 0.97912 170 1.77
Total 6.0 Scribner 4.692E-05 2.6326 1.3115 0.98812 235 1.55
Total 4.0 Scribner 8.907E-05 23617 1.3213 0.99593 235 1.87

Merch. 8.0 Scribner 5.851E-04 20105 1.1743 1.00446t 235 5.82
Merch. 6.0 Scribner 3.802E04 2.1281 1.1860 1.00019% 235 3.10
Merch. 4.0 Scribner 3.120E04 2.1813 1.1964 0.99847 235 1.86

Total 8.0 Intl1/4 6.843E-05 26117 1.2740 0.98579 170 2.08
Total 6.0 Intl11/4 1.017E-05 24274 1.2904 0.99099 235 1.50
Total 40 Intll/4 1.085E-04 23985 1.2924 0.99181 235 1.54

Merch. 8.0 1Intll/4 7.510E04 20720 1.1200  0.99848t 235 4.95
Merch. 6.0 Intl11/4 4.882E04 2.1912 1.1422 0.99534 235 1.91
Merch. 4.0 Intl11/4 4.051E-04 22064 1.1585 0.99488 235 0.99

Total 4.0 Cubic 1.568E03 2.1117 0.99395  0.99688 235 0.10
Total 0.0 Cubic 1.800E-03 2.0549  0.9959 0.99846 235 0.11

Merch. 4.0 Cubic  3.770E-03 1.9591  0.9193 1.00005% 235 1.10

TaBLE 7. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR WHITE FIR (1.0-FOOT STUMP)

Set
No.

Top No. of
Height* dib Log rule by by by bs trees MSE

7.1
7.2
7.3

7.4
7.5
7.6

7.7
7.8
7.9

7.10
7.11
7.12

7.13
7.14

7.15

Total 8.0 Scribner 9.396E-05 24786 1.2537  0.98971 2030 9.97
Total 6.0 Scribner 1.170E-04 2.4000 1.2550 0.99131 2221 7.97
Total 4.0 Scribner 1.414E-04 23337 1.2553  0.99266 2221 7.72

Merch. 8.0 Scribner 5.811E04 19949 1.2376 0.99580 2205  23.39
Merch. 6.0 Scribner 4.576E-04 20727 1.2194 0.99552 2221 13.65
Merch. 4.0 Scribner 3.001E-04 21649 1.2350 0.99440 2221 11.47

Total 8.0 Intl11/4 2.247E-04 22153 1.2410 0.99468 2030 7.56
Total 6.0 Int'll/4 2.667E-04 21533 1.2430 0.99589 2221 6.25
Total 40 Intl1/4 2.836E04 21290 1.2445 0.99639 2221 6.39

Merch. 8.0 Intl11/4 1.322E03 1.7387 1.2313 1.00057 2205  21.80
Merch. 6.0 Int11/4 9.939E-04 1.8321 12137 0.99996' 2221 13.47
Merch. 4.0 Intl11/4 5.887E-04 1.9635 1.2266 0.99807 2221 9.90

Total 4.0 Cubic 1.687E-03 19475 1.0664  0.99932 2221 4.21
Total 0.0 Cubic 1.788E-03 1.9289 1.0653  0.99971 2221 4.15

Merch. 4.0 Cubic  3.399E-03 1.7722 1.0535 1.00161 2221  11.36

Not significantly different from 1.0
*Total height used in equation but volumes are to the tops specified. Merchantable heights
are to the tops specified for volumes.
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TaBLE 8. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR RED FIR (1.0-FOOT STUMP)

Set Top No. of
No. Height* dib Logrule by by be bs trees MSE

8.1 Total 8.0 Scribner 1.522E-04 21052 1.4253 0.99211 886 7.12
8.2 Total 6.0 Scribner 7.510E-05 22783 1.4369 0.99009 886 7.20
8.3 Total 4.0 Scribner 8.959E-05 22078 1.4345 0.99168 886 7.52

8.4 Merch. 8.0 Scribner 2.985E-04 20287 1.3600 0.99290 886 7.94
8.5 Merch. 6.0 Scribner 2.359E-04 2.0582 1.83724 0.99321 886 9.11
8.6 Merch. 4.0 Scribner 1.741E-04 20941 1.4007 0.99281 886 7.15

8.7 Total 8.0 Intl11/4 1.297E04 21207 1.4323 0.99260 825 6.92
8.8 Total 6.0 Intl11/4 1.573E-04 20504 1.4343 0.99402 886 5.57
8.9 Total 40 Int11/4 1.657E-04 20324 1.4335 0.99448 886 5.70

810 Merch. 8.0 Intll/4 7.231E04 1.7592 1.3493 0.99793 886 6.34
811 Merch. 6.0 Int11/4 5272E04 18074 1.3679 0.99781 886 5.06
8.12 Merch. 4.0 Intl11/4 3.486E04 1.8759 1.4002 0.99665 886 4.93

8.13 Total 4.0 Cubic 1.142E-03  1.8857 1.2033 0.99717 886 7.27
8.14 Total 0.0 Cubic 1.195E-03 1.8702 1.2034 0.99748 886 7.17

8.15 Merch. 4.0 Cubic 2.179E03 1.7398 1.1771 0.99954 886 7.59

TaBLE9. VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR INCENSE-CEDAR (1.0-FOOT STUMP)

Set Top No. of
No. Height* dib Logrule by b, by bs trees  MSE

9.1 Total 8.0 Scribner 4.384E-05 27966 1.1266 0.98661 512 4.88
9.2 Total 6.0 Scribner 6.144E05 26885 1.1237 0.98855 554 4.29
9.3 Total 4.0 Scribner 7.882E-05 25998 1.1200 0.99016 554 4.73

9.4 Merch. 8.0 Scribner 2.391E-04 2.3627 1.1104 0.99124 554 10.51
9.5 Merch. 6.0 Scribner 2.540E-04 2.3454 1.0861 0.99289 554 5.84
9.6 Merch. 4.0 Scribner 1.944E-04 24106 1.0844 0.99241 554 4.74

9.7 Total 80 Intl11/4 1.038E04 25355 1.1249 0.99063 512 3.11
9.8 Total 6.0 Intl11/4 1.447E-04 24291 1.1221 0.99255 554 2.60
9.9 Total 40 Intll/4 1.472E04 24209 1.1236 0.99267 554 2.60

9.10 Merch. 80 Int'l1l1/4 4.887E-04 21489 1.1104 0.99440 554 8.68
9.11 Merch. 6.0 Int11/4 4.845E-04 21559 1.0850 0.99563 554 4.10
9.12 Merch. 40 Intl11/4 3.544E-04 22354 1.0827 0.99496 554 2.33

9.13 Total 4.0 Cubic 1.749E-03  2.0973 0.9042 0.99790 554 0.25
9.14 Total 0.0 Cubic 1.930E-03 2.0677 0.9017 0.99848 554 0.20

9.15 Merch. 4.0 Cubic 3.516E-03 1.9292 0.8827 1.00030 554 1.11

*Total height used in equation but volumes are to the tops specified. Merchantable heights
are to the tops specified for volumes.
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TasLe 10. RATIO OF TREE VOLUME EQUATION TO STEM TAPER
VOLUME BY SPECIES,* DBH CLASS, AND HEIGHT CLASS!

Height Class (midpoint in feet)

Species
obs. DBH 30 50 . 70 90 110 130 150 170 190 210 230
DF 15 1.01 102 1.00 100 1.00 1.00
962 25 1.00 100 1.00 100 1.00 1.00 1.00 1.00
35 1.00 100 1.00 100 1.00 100 1.00 1.00
45 1.00 100 1.00 1.00 1.00 1.00 1.00
55 1.00 1.00 1.00 100 1.00 1.00
60+ 1.00 100 1.00 1.00 1.00
PP 15 1.07 103 102 102 1.01 100 12 101
1845 25 1.00 1.00 1.00 1.00 1.00 100 1.00 0.99
35 099 1.00 100 1.00 100 1.00 1.00
45 1.000 1.00 1.00 100 1.00 1.00 1.00
55 1.00 100 1.00 100 1.00 1.00 1.01
60+ 1.00 099 1.00
Jp 15 1.03 102 1.02 1.00 1.01 1.01
993 25 1.00 100 1.00 1.00 1.00
35 1.00 1.00 1.00 100 1.00 100 1.00
45 1.00 1.00 1.00 100 1.00 1.00 1.00
55 1.00 1.00 1.00
SP 15 1.06 1.04 1.02 1.01 1.00 1.00
552 25 1.02 101 100 1.00 1.00 0.99
35 1.00 1.00 1.00 1.00 0.99
45 1.00 100 1.00 1.00 1.00
55 1.00 100 1.00 100 1.00 1.00
60+ 1.00 1.00 1.01
LP 15 1.02 1.00 100 1.00 1.00
266 25 098 100 1.00 1.00 1.00 100 1.00
35 1.00 100 1.00 1.00
45 1.00
WF 15 1.00 1.03 1.02 1.00 098 0.89
2294 25 0.97 098 1.00 101 1.00 099 099 093
35 096 099 1.00 1.00 100 1.00 098 095
45 098 099 1.00 100 1.00 1.00 0.98
55 0.98 099 1.00 100 100 1.00 1.00
60+ 099 1.00 1.00
RF 15 098 100 1.01 101 1.00
%04 25 0.96 099 1.00 1.00 099 097 094
35 096 099 101 1.01 099 098
45 099 100 101 101 100 098 0.94
55 1.00 101 1.01
60+ 0.95 1.00
IC 15 1.01 100 1.00 099 098
573 25 1.03 101 1.00 1.00 1.00 1.00 0.99
35 1.01 100 1.00 1.00 1.00
45 1.00 1.00 1.00 1.00
55 1.00 1.00 1.00 1.00
60+ 0.99 1.00

*Two-letter species codes represent Douglasfir, ponderosa pine, Jeffrey pine, sugar pine,
lodgepole pine, white fir, red fir, and incense-cedar, respectively.

tTen-inch diameter classes are 10.0 to 19.9, 20.0 to 29.9,..., 50.0 to 59.9, and 60.0 inches and
greater, respectively.

TTwenty-foot height classes are 20 to 39.9, 40 to 59.9,..., 200.0 to 219.9, and 220.0 feet and
taller, respectively.
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TaBLE 11.

Wensel and Olson: Tree Volume Equations for Major California Conifers

APPENDIX A TABLES BY SPECIES, TOP DIAMETER (INCHES), MERCHANT-

ABLE OR TOTAL HEIGHT, AND SCRIBNER BOARD FOOT OR CUBIC FOOT VOLUMES

Species
Volume Top Height DF PP JP SP LP WF RF IC
Appendix A number
Scribner 4 total 1 2 3 4 5 6 7 8
Scribner 6 total 9 10 11 12 13 14 15 16
Scribner 8 total 17 18 19 20 21 22 23 24
Scribner 4 merch 25 26 27 28 29 30 31 32
Scribner 6 merch 33 34 35 36 37 38 39 40
Scribner 8 merch 41 42 43 44 45 46 47 48
Cubic 0 total 49 50 51 52 53 54 55 56
Cubic 4 total 57 58 59 60 61 62 63 64
Cubic 4 merch 65 66 67 68 69 70 71 72




HILGARDIA ¢ Vol. 62 ¢ No. 5 ® December 1995 11

LITERATURE CITED
BIGING, G. S.
1984. Taper equations for second-growth mixed conifers of northern California. For. Sci. 30 (4):
1103-17.

BRUCE, D., and E. X. SCHUMACHER
1950. Forest Mensuration, 3rd edition, McGraw-Hill, N.Y.
OLSON, C. M., and L. C. WENSEL
1995. Tip length models for major commercial California conifers. Hilgardia 62(4), 6 pp. (Published
concurrently and bound in this volume.)
WENSEL, L. C.
1971. Tree volume equations from measurements taken with a Barr and Stroud Optical Dend-
rometer. Hilgardia 41 (4): 55-64. University of California, Division of Agricultural Sciences.
1977a. Volume tables for young-growth conifers in the northern regions of California. University of
California, Division of Agricultural Sciences Bulletin 1883.
1977b. A generalized prismoidal log volume equation. Biometrics Note No. 5, Department of Forestry
and Conservation, University of California, Berkeley.
WENSEL, L. C. and B. KRUMLAND
1983. Volume and taper relationships for redwood, Douglas-fir, and other conifers in California’s
north coast. University of California, Division of Agricultural Sciences Bulletin 1907.
WENSEL, L. C. and C. M. OLSON
1995. Tree taper models for major commercial California conifers. Hilgardia 62(3), 16 pp. (Pub-
lished concurrently and bound in this volume.)

ACKNOWLEDGMENTS

The authors gratefully acknowledge the assistance of Kevin Casey, LeRoy
Dolph, Ralph Johnson, Charles Stadelman, and Ralph Warbington of the U.S.
Forest Service in helping to accumulate the data sets used for this study. Recogni-
tion is also given to Ralph Warbington for securing the necessary funding to
complete this phase of the tree taper study.






HILGARDIA ¢ Vol. 62 © No. 5 e December 1995

09266° =£q  03LST'1 =20 02996'3='a €O-AOYS05 =°q §'g I35 WADY0)

¥8€1 SIST €981 6811 ¥3IT 190 866 G66 L8 I[I8 0SL 689 639 OLS I1IS 5P oL
3I€1 0631 SSII L3IT 9901 9001 OF6 988 L3S 69, I[IL €99 965 OPS S8 OSH 89
I%e1 81T ¥3IT 9901 8001 196 G68 8E8 &8L L3L L9 S8I9 %95 I[IS 8Sh LOb 99
ILIT 9TT1 1901 9001 356 868 F#F8 16, 66, 989 GE9 €8S €65 3o8h €€b ¥8E 9SS ¥9
€011 1901 666 8¥6 L68 O¥8 G6L GbL 969 9¥9 865 6VS 30S PSh 80F 39 OIS 29
90T .86 666 068 b8 G6L LPL OOL ¥®99 L09 195 OIS 1ILF L2F €8€ OFE L63 09
L6 936 088 V€8 68, ShL 00L 999 319 695 935 8% IhF 00F 6SE SIS 8LE 683 86
L06 998 338 08, 8SL 969 ¥99 €19 3LS 3ES 6% 3Sh EIF PLE GES L63 093 33 9
b8 G08 99, 93, 89 SVO 609 1.5 €65 S6F 8Sh 13h ¥8E 8VE 3IS LL3 ¥ 803 ¥S
g8L 8FL IIL ¥L9 869 309 995 0SS G6F 09F GZb 16§ LSE €4€ 063 LS3 G383 861 23S
93L 369 899 39 065 LSS S 16v 8SF 9zF ¥6E 39§ OSE 663 893 8§2 803 6LI 0SI 0
0,9 869 L09 SLS ¥bS SIS €8V gGb 33F 36§ €9§ €€ POS 9LZ LPE 083 @61 SOl SSI 8%
GI9 98S 495 835 009 ILv €¥F GIF 886 09§ €6§ 90§ 083 €S L33 203 9L ISI L3l oF
295 S5 609 €8F LGF ISk GOV 08S PSE 63€ POS 083 953 IS¢ 803 81 191 S8ST 9II 24
IS 8% €9% 66F GIF 366 695 GPE 88E O00€ LLZ 9S8 3¢ 118 681 891 [L¥I 931 901 98 ¥
€9F Hb 6IF L6 9L 995 €€€ &IE 263 1L 1S3 0€¢ OI3 061 1ILI 3ST €€I ¥II 96 8L op
9lF 96§ LLS LSE 8SE 6I€ O00S 183 393 PP G3%3 L0 681 ILT ST 951 6I1 20l 98  OL 8€
LS ¥96 L8 61 30€ G883 898 196 PE¢ 81 108 GBI 691 €ST LS 83l 401 36 L. 39 sb 9§
0§ PIE 663 €83 898 €98 8E3 €35 808 €61 6L1 9T OST O€T g3l S80I S6 I8 89 G5 gF ¥
9L €92 6v¢ 93 338 603 961 €8T OLT ST BBI gST 6IT LOI S6 €8 1L 09 6F 8€ €
633 L1z 903 w61 381 141 6ST SFI LSI 931 GIT %01 €6 €8 €, &9 35S &b €8 0§
81 LT L91  LST L¥1 8T 831 SII 60 66 06 18 3L €9 %S G LS 83 13 83
IST  €PT  H61 931 LIT 601 101 €6 S8 LL 69 19 € O 8 1€ %3 LI 93
Il 901 66 & 98 8, 1L %9 8 IS G 66 & 93 0% SI ¥3
18 &8 9L OL % 65 €9 8 3 LE € L& & LI 3l 22
99 19 L9 3 Sy € 6§ ¥ 06 93 33 8L ¥ OI 03
66 G ¥ 8 ¥€ 1§ L& ¥ 08 LI ¥I I1 8 81
6§ 2 65 93 ¥ T1s 8 91 € II 8 9 9l
¥ 18 61 LT ST ¥ 3 O 8 9 ¥ ¥l
ST ¥ g I o 8 L 9 ¥ € FA
6 8 L 9 § & % § g ol
193} pleoq ua}
0FZ 052 028 01z 002 O06I 08I OLI 09T OSI OFI OSI 03T OII O00I 06 08 OL 09 OS oOb 0 HAd
(1993) yyS1sy e

YLSVIONOA—NOLLVNOT ANNTOA WOII dJNNLS ‘LIT V HLIM dOL HONIF V OL INNTOA LOOd GIVOd YANGROS [-V XIaNZddy



Jor Major California Conifers

: Tree Volume Equations

Wensel and Olson.

o

980001 =£q 00SST'T=23q 0€143'¢ ='d €0-FOL8IZ =°q §'E IS WIPYI0D

1305 %361 8281 &SLI LE9T €FST OGHI LSST G931 PLIT ¥80T 966 806 138 SEL 1S9 oL
6881 66L1 60L1 6191 0851 3¥P1 GSET 8931 €8IT 8601 ¥IOT 1IS6 8PS L9L 489 609 89
29L1 8L9T ¥6ST OIST 83¥1T 9PET $931 €SIT €OIT %301 9%6 898 164 9IL I1$9 89S 99
%91 2951 ¥8¥1 90T 63ST €931 LLIT OIT L30T €G6 088 808 LEL 999 L6S 835 I9% ¥9
¥3ST 1SH1 8LET 901 €31 €911 €601 €301 %56 G88 8I8 1SL ¥89 619 ¥SS 16F 83F 29
W1 PPET  LL31 OT31 ¥¥I1 8L01 EIOT 8¥6 88 128 8SL 969 ¥E9 6€LS ¥IS GSb LGS 09
GOST €¥gl OSI1 6ITI LSOI 466 956 9.8 LIS 8GL 00L €F9 98G 08S SLF 0% L9E ¥IE 86
€031 SPIT 8801 I€01 GL6 616 €98 808 €SL 669 OF9 €65 OPS 685 85h 88E 8EE 063 9
90TI €S0T 0001 8¥6 968 ¥¥8 €64 €FL 869 €F9 €65 GbS L6V 6FF a0F 9S€ [I§ 992 ]
€101 996 916 898 138 FPLL L3L 089 9 686 FHS 66F GSb GIF 698 93E G823 e s
636 188 L§8 €6L OSL LOL %99 189 6LS 986G L6V OSh OIF OLE LEE 863 093 €33 LSl 0
V8 308 19L 33L @89 €¥9 Y09 995 L3S 68F gGF SIF SLE oPE 90§ 143 LEE €03 OLI 8
€9, L3L 069 P99 819 €8S LPS BIS 8Ly ShF 60V OLS €PE OIS 8LE 9FE GIZ ¥8T HSI oF
689 999 €39 065 899 935 ¥6F g9F ISk O00F OLSE 6€§ 60§ 083 1S3 333 P61 991 6€I ¥
619 685 696 0SS 10§ 3Lk Wb GIF  L8S 69€ €€ SO0E 8L& 193 G383 661 PLI 6F1 S3I 101 F42
€66 939 00 WLF SWb 33k 968 IL§ OVE 13§ L68 L3 8PE %33 103 8L GST €SI III 06 oy
16 89F P 1k 86§ GLE 3SE 0SS LOS S8% 98 g 133 661 6L1 8ST 8EI SII 66 08 88
¥6v €IF g6€ 3L 166 Is§ 11§ 168 143 398 €68 P18 G61 9L 8ST OPI 331 %OT L8 IL S 9
08¢ 39§ F¥PE 93¢ S80S 068 SL3 SS6 868 133 V03 L81 ILI ¥ST 8ST g3l LOI &6 LL 39 8F 123
GI€ 663 €83 893 €98 L€¢ 33¢ L0& 36T LLT €91 6VI ¥ET 03l LOL €6 08 L9 ¥S &¥ 2§
856 ¥be 163 818 G058 161 641 991 €SI OFI 831 OIT 01 26 08 69 85 Ly 9% 0§
603 L61 981 GL1 €91 ST TPl 1IST 031 601 66 68 8L 89 6§ 6V OF 1§ 33 83
991 45T L¥1 86T 631 6IT OII 101 36 €8 G, 99 8 6 I¥ ¥E 93 61 92
€31 GIT L0l 66 & ¥8 LL 69 39 S5 8 I¥ ¥E 83 33 GI ¥2
¥6 88 I8 G, 69 €9 LS 1S S¥ 6§ ¥E 8% €3 8I €I b4
0L 99 09 G5 IS 9 IF 9§ 3 L3 €3 S8I ¥ OI 03
1S b %W oy 9 3 8 6 13 81 ¥ II 8 81
9¢ €6 0§ L& G¢ g 6 91 ¥ II 6 9 91
63 8 05 8T 9T ¥ 3 O 8 9 ¢ ¥1
o %I € 11 o0 8 L 9 ¥ ¢ 4
6 8 L 9 9 S ¥ § & o1
193] pieoq U}

0b6 0s2 035 OIz 005 061 08I oL 091 OSI OPI OESI 031 OIT 00 06 08 OL 09 OS OF 0 HAA

(1993) 3qSiay fwioL,

ANId VSOJIANOd—NOLLVNOT INTOA WOUA dWNLLS ‘Lo V HLIM dOL HONIF V OL FWNTOA LOOA QIvVOe JINIRIOS

*3-V XIANZddY



HILGARDIA ¢ Vol. 62 ® No. 5 ® December 1995

00866' =9 0301’1 =31 08L0€3='d §0-F06EST =0q € I35 IUAYI30D
81 8L LS9T 99GT 9OLP1 88ST O00ST €I81 L3IL 0T 6G6 LL8 96L OIL 8£9 39S oL
63L1 P91 9GST 1.1 9861 GOST 0231 6EIT 8S0T 646 006 €88 L¥L 3L9 665 L3S 89
0291 6€S1 8SPI SLST 6631 1331 ¥PIT L90T 366 LI6 ¥#P8 1LL 00L 059 295 ¥6% 99
GIST 6€F1 %961 6831 GI3T &PIT OLOT 866 836 898 68, 13L G99 685 63§ 9% 10% ¥9
PIFPT SPET 3L3T €031 FEIT 9901 866 16 S98 008 9L €49 119 0SS 06V ISh WL 29
oIST 0631 ¥8IT 0ZI1 GSOI 366 636 L98 908 GbL 989 L39 695 3IS 9GF 0v 8¥¢ 09
2331 0911 O0OIT 6501 086 136 €98 G08 SV.L 369 99 &85 83§ GLF €3v SLE €28 GL3 86
ISIT ¥L01 SIOT 396 L06 €S8 66L ShL €69 1¥9 689 685 68V OFF 36§ GbE 663 GG8 9g
P01 266 OF6 888 868 L8L LS. 889 689 169 W¥S L6V 1Sk 90F 39§ 61§ 9LZ G63 ¥G
196 €16 S98 8IS 1L, ¥%3L 6L9 €69 889 ¥#¥S 10§ 8SF GIF VLS €€ €63 98 913 s
I88 L€8 €6L 0SL LOL %99 339 I8S OPS 66F 6GF 03y I8€ €PE 90§ 693 €€ 861 991 0
G08 S9, S3L S89 9¥9 L09 695 I€S €6F 9% 61y ¥8S SFE €IS 6L3 9F3 €18 IS8T 0GI 8¥
€6, 969 099 ¥g9 88S 39S LIS €8y 6FF GIV 38€ 6§ LIS 983 V98 ¥a3 61 99T LSI oF
$99 1§9 865 G9S €66 10§ 69F 8€F LOP OLE OVE OIS L8 89 083 €03 9LI 0ST 3l %
666 6909 665 OIS O08F ISk €gF 966 L9€ 6S€ 3I§ G8% 693 €58 803 €81 8ST gGEI Il 06 r5 2
LSS OIS ¥8v LSv Ik SOF 6LE PSE 63§ FOE 083 993 3€6 603 98T 91 W1 1gl 001 08 oy
6Ly GS5F 1§k 80F ¥86 196 86§ 91§ €63 1.3 09 833 L0 981 991 9F1 L3I 801 06 3L 8¢
GGy €0F g8€ 19§ IF¥E 03 00 083 093 OFE 138 0% ¥8T 99T L¥I OST &Il 96 6L ¥9 6% 9§
VL6 G666 96§ SIE 00§ 38¢ ¥98 9 688 3Ig G61 SLI 39T Gkl 0ST FIl 66 ¥8 0L 95 €F ¥
OIS #62 8L 293 9¥¢ 0€3 SIZ 002 S8I OLI GST T¥L L3l €IT 001 98 €L 19 6% LS %€
¥62 OVé 933 €12 661 981 6L 091 L¥I ¥ET 31 OIl 86 98 GL %9 €5 3aF S 3
903 ¥61 281 141 6ST 8P LST 931 GIT %01 %6 #8 ¥, %9 %S GF 9€ 83 03 83
91 ST #1661 631 OI1 L0l L6 88 08 1. 39 %5 9y 8 1§ €3 LI 93
031 3T %0T L6 68 18 ¥, 99 65 35 G 88 3§ 95 03 ¥I ¥
% 98 6, €, L9 19 S5 6v € L& 8 98 13 9 II b44
69 %9 65 S 6V ¥ 6§ P¥E 05 G 18 LI €1 6 03
0 9o g 8 49§ 1€ L& ¥ 03 LI €T Ol L 8T
G6 3 63 93 ¥s 18 S8 ST € Ol 8 § 91
¥ 3 03 LI ST € II 6 8 9 ¥ ¥I
ST ¥ 3 11 6 8 L § ¥ € k4
6 8 L 9 S ¥ € € & o1
.-UOM —U._QOQ u3al

Ob2 0§32 022 OIZ 002 061 OSI OLI 09I 0SI OFI OSI 031 OIT 001 06 08 OL 09 0SS OF 0f HId

(3293) 1819l 0L,

ANId ATIATA[—NOLLVNOT ANTOA WOdd dWNLLS Ld-T V HLIM dOL HONIF V OL ANNTOA LOOd QEVOd YANARDS €V XIaNdddy



Wensel and Olson: Tree Volume Equations for Major California Conifers

09.66° =%Q 03360°'L =3q O0LLLE'E='d €0-H06803 =°q g'G I35 WDYJ0D
§ILT GE91 LSST 08FT €OPI L3ET 1531 GLIT OOIT G301 1S6 LLS €08 OSL 8S9 L8S oL
9091 €651 19¥1 8861 9IST ¥H31 €LIT 3OIT 301 196 268 3838 €SL G89 LI9 0SS 89
€0ST GEPI L9ST 6631 8S31 G9IT 8601 3SOI S96 006 ¥E8 OLL SOL 1¥9 8LS SIS 99
OV OPST LL3T €181 1ISIT 8801 G301 €96 306 OV8 6LL 6L 699 665 OvS 1I8F €aF ¥9
8061 631 O06IT 1ISIT 3401 ¥IOT SG6 868 OF8 €8, 93L OL9 ¥I9 855 €05 8¥F ¥6§ 29
9121 T19T1 90IT 1901 966 &¥6 888 ¥E8 18, 83L GL9 839 OLS 61§ L9F LIF 99§ 09
L3IT 9L01 G801 ¥L6 %36 GL8 €38 SLL VoL SL9 939 LLS 635 IS8V €€b 986 OFS €68 86
0l 666 L¥6 106 HS8 L0O8 19L SIL 699 ¥39 8LS €65 68F ¥h¥ 00V LSE FIE 1.3 99
096 416 €48 0§8 /8L ¥WL 10L 699 LI9 GLS €69 g6V O0SF OIF 69 63§ 683 063 ¥
288 %8 308 9L S3L €89 P¥9 G09 996 83 06V 3GF FIF OLE 666 80§ 993 0S3 3s
L08 ILL ¥EL 869 399 939 065 PSS SIS €8F S¥P €IF 6LE PPE OIS LLE €PE OI3 8Ll 0
96, €0L 699 989 €09 OLS 869 G09 €& ¥ 60V LLE S¥E FPIS €83 3SE 333 61 29l 8b
699 859 809 8.6 8¥S SIS 88F 6SF 63 00 ILE 3PS PIS G683 LSE 638 1083 WLI L¥I 9%
09 LLS 0SS 335 G6v 89y I¥F  GIF 88 98 GEE 608 €88 892 3§ L0Z 38T LST €SI W
WS 6IS ¥6F OLF 9vF Igv  L6€ GLE 6V€ 63§ 30§ 8LZ GG% g€ 603 981 H91 IFI 031 86 e
98y POF &y 08k 66€ LLE S5 V€€ 3BIE 168 O0LE 6V& 833 803 L8T L9T LPT L31 LOI 88 oy
€6 EIF €66 FLE G996 GE€ 9IS L63 8L 698 OF¥3 3% €08 GBI 99T S8PI O0ST €IT S6 8L 8¢
38 G9€ S8¥E 08§ GIE 963 6L 898 OVE 688 I3 961 6L1 €91 L¥I ISI SIT 00T #8 69 ¥ 9¢
G6€ 03¢ G0S 063 SL3 098 S¥E 0S8 G138 108 981 LI LST €PI 631 GIT 101 L8 %L 09 L¥ 23
8.8 995 856 658 933 €13 008 LST G4 91 6FI LST ¥3I GI1 00l 88 9L %9 €S I¥ 43
663 LI3 903 S61 ¥8T €41 191 0ST OPI 631 SII LOI L6 98 9., S9 GS Gb 9F 0€
681 941 991 4ST L¥I 861 831 6I1 OIl IOl 16 @8 6 S9 95 Lb 65 0 33 82
8F1 OVl g6 %31 911 801 00l 36 S8 LL 69 39 ¥ Ly OF €5 93 61 93
OIT €I 96 06 € 4L 0. %9 8 IS G 6§ €§ L& 13 GI ¥3
¥ 6, € 8 €9 8 3 Lv & L8 8 L3 3 LI €I 44
€9 66 95 09 O & 8 ¥E 06 93 33 8I ¥I OI 03
9% Sk 66 9 € 0§ 93 € 03 LI ¥I 11 8 81
3¢ 0§ L& <S¢ 3 08 SI SI €I Il 8 9 91
%% 03 81 9 <91 € II 6 8 9 ¥ ¥I
¥1 €1 11 O 6 8 L S ¥ € a1
8 L L 9 S ¥ € € & o1
aUO.« U.—&Oﬁ— ua

O¥6 086 035 012 002 O61 08I OLT 091 OSI OFPI OESI 031 OIl 00 06 08 OL 09 0S5 OF O0f HAd

(1993) 4Bl M0,

ANId ¥VONS-NOLLVNOT FWTOA WOUA JNLS 'LdT V HLIM dOL HONIF V OL ANNTOA LOOA QUVOd YANIRIDS F-V XIaNdddy



HILGARDIA ¢ Vol. 62 ® No. 5 * December 1995

¥65966' =a 0S13§T1=2% 0LI9€'¢="q P%0-H0L068 =°q §'9I35IU3Y20D

I€12 G102 0061 98LT GL9T G9GT LSPT 1SS LP3L GPIT GHOI 86 €98 09L O0L9 €89 oL
9002 1681 88LT 89T LLST €LY @LST @L31 WHLIT S8LOI ¥86 68 €08 9IL 1§9 6% 89
G881 38LI 0891 O08ST 18FI ¥8ST 6831 G6I1 SOII GIOT G36 868 ¥SL &L9 €69 9IS 99
L9L1 1291 GLST 18PT 6861 8631 8031 03Il FEOI 096 L98 98L LOL 09 995 ¥8% ¥I¥ $9
€691 €961 €Ll 9861 6631 ¥IZT OSIT S¥OI .96 888 T[I8 G5, 199 065 035 3Sh LSS 29
ZFS1 sebl GLST €631 2Il €SIT SSOT 846 €06 638 LSL 989 LI9 0SS G8%v 33F 19% 09
Gebl LSl 6431 €031 8311 $SOT 186 016 0P8 ILL ¥OL 889 ¥LG @IS 19h €6€ 9§ 383 8
2€€1 6Sg1 LSIT OTIT LPO1 846 116 ¥¥8 6LL OIL €99 365 €€5 SLF 61y ¥9¢ ¢CIE 198 9
2631 GOIT 8601 €€0T 896 S06 €¥8 1I8L 13L 399 G0O S¥S €6F ObF 88E LES 683 &be ¥S
91T ¥LOT €IOT €56 €68 G€8 LLL 13, S99 119 4SS G0S GSF GOP LSE 1I€ 993 £33 3s
01 186 186 S48 128 L9L HIL 399 TI9 196 @IS GOF S8IF LS 83 983 G¥3 G083 L9I 0
966 ¥06 398 108 ISL 0L HS9 909 09 HIS 69F Gob €8€ IPE 10§ 293 V35 88l €Sl 8%
L8 ¥e8 LLL TSL 89 Ob9 966 €96 OIS 89F 8% 886 6¥E 11§ VL 686 V08 1L OFI o¥
16, SV, 0L €99 339 185 I¥S 30S €9% Goeb 88€ 3GE LIS 883 6F3 LIE S8 GG L3l W
GIL 9.9 €9 665 @95 S35 68 €5F 8IF P8BS I1S§ SIE 983 G663 68 961 .91 OFI FIL 06 aF
9  L09 3LS 8SS S0S oLy 6§F  LOP 9LE SPE GIS 983 LS& 633 803 9LT 0ST 931 €0l I8 op
¥LS @S 11§ I8k ISk Ik 36§ F9E 98 80§ 183 GG3 063 G083 08I LST PEI €Il &6 3L 8¢
60S 18F ¥Sh LZF O00F BLE 8PS €36 968 €43 098 933 ¥0& &SI 091 681 6I1 00T 18 ¥9 8 9¢
sWF ¥ek 00F OLE 3SE 63§ LOS 83 298 I¥e 086 661 641 001 I¥I €31 SO1 88 3L 95 &b ¥
0L 6§ 83§ 805 882 893 8F8 638 OI3 261 HLL LST OFI €31 LOT @6 LL €9 6% LS €
206 #82 993 6b¢ 3262 SI& 861 g81 99T IST OET 131 01 €6 6L L9 S € &€ 08
¢bd 823 €12 661 #81 OLT 9ST gP1 631 OIT %01 16 6L 89 LS Ly LS L& 61 83
€61 081 891 961 #Hl €T 131 601 86 88 L. L9 8S 8 66 1§ €6 91 93
Obl 0€T 031 OIT 101 16 28 €L G9 95 8 OF €6 93 61 €I  ¥3
L0 66 06 €8 S, L9 09 €5 oF 6§ €€ L& 13 91 II P44
6, € 99 09 %S 8y € LE 3 L& 83 LI €1 6 03
LS 3 b € 8 ¥ 68 S 18 LI €I O1 L 81
OF 9§ € 63 95 g 61 9T €1 Ol 8 § 91
L3 %8 13 61 9T ¥ g ol 8 9 ¥ ¥I
1 6 € I o 8 L § ¥% € A
oL 6 8 9 S ¥ € € & ol
avo.w pieoq i t=) ]

OF6 062 033 01z 002 061 08I 0L 091 ©OST OFI OST 031 OIl 00 06 08 OL 09 0SS OF 0 HAd

(3993) 1yS1oH o],

ANId TT0dIDAOT—NOLLYNOE INNTOA WO dWNLS "14-1 V HLIM dOL HONIF V OL FNNTOA LOOA AIvOd JINIRIDS

‘G-Y XIANAddY



Wensel and Olson: Tree Volume Equations for Major California Conifers

99266' =°q 08998’'1 =%q 0LEEEE='a EGOHAOVIVI =°q gL IS IUYPI0D

1991 ¥LST 68FI FBOPI 13€T 6831 LSII LLOT 866 136 ¥H8 69L 969 %39 €95 G8% oL
GLST €6b1 3IF1 gSST €581 GLIT 8601 3301 L¥6 €48 108 OEL 099 365 G35 09% 89
I6F1 SIPT 4SST 1931 9OSIT &IIT 6601 .96 968 938 8GL 169 G39 005 L6V SE¥ 99
80¥I GS61 2931 1611 0ZIT 0901 186 €16 9F8 1I8L 9IL 359 065 63§ 69v I[P GSE ¥9
L3ST 8631 0611 33IT 9901 066 G36 198 86L 96L GL9 SI9 99 86V by LSS ¥ES 29
L¥E1 €SI1 SIIT GS0T 366 0€6 698 608 0GL 369 ¥€9 8LS €3S 69% 9IF ¥9¢ ¥IE 09
OLIT 60I1 6V0T 686 086 &.8 SIS 6GL €0L 8F9 G6G &FS 06% 65 068 I1¥E G638 6%3 8
$601 L€O1 186 G36 OL8 918 39L 60L LS9 909 995 L0S 8y 1I¥ V9§ 61§ GLZ €63 9
0301 96 ¥I6 @98 II8 09, IIL 199 €19 G9S 8IS 3LV L3y €86 OFS 863 LS3 LIG ¥
8¥6 868 6¥8 108 PGL LOL 099 SI9 OLS G35 @8F 66V L6E 998 OIS LLE 663 803 23S
LI8 3€8 LSL TWL 869 ¥S9 BI9 69 L3S 98y OFF 90F 89§ O0SE 862 952 133 LSI ¥SI 09
018 9. 93, S89 W9 P09 F9S G8S L8F 6Fv GIF GLS 66§ FOS OLZ 93 P03 oLl bl 8%
WL S0L L99 639 865 GG SIS €8v L¥b oIV S8LE GPE QIS 6L3 8FE LIG [81 8SI I€I 9%
189 69 019 9.5 I¥S 809 Wb IbF  60v LLE OFS GIS 983 998 L3 661 ILT SPI 611 ¥
029 486 999 ¥3S €6V 39F gSh &0F LS SPE SIS L83 093 €63 903 18I 9SI ST 601 98 b2
196 269 €08 SLF 9FF 6IF 166 ¥9E L8E IS G683 098 G€8 11 481 ¥91 TI¥T 6IT 86 8L i
609 6Ly €SV L3v G0V LLE ¢9€ S3€ V0§ 083 LSG ¥€3 3I& 061 891 LPI L3T 801 68 1L 8¢
3y 83 GOF g8S 69€ LSE SIS €63 3L3 1S 0S¢ 608 681 OLI ISI ST HII 96 6L €9 8F 9
Io0F 18 09§ 68€ 6I€ 662 088 098 1I1¥3 336 %03 981 891 16T ¥EI LI1 10T S8 0L 9S &¥ ¥
G666 LIS 668 183 93 9¥3 688 613 961 O8I ¥91 SPI SSI SIT 60T 68 GL &9 6V LE 43
LLE 198 9% 086 SIZ 003 981 141 L4ST €F1 631 OIT €01 06 8L 99 %S ¢€F €€ 08
93¢ 13 661 981 €41 091 SPI 9€1 %31 ZIT 00T 68 8L L9 LS LV LE 8% 03 83
18T 041 66T SpI 481 931 OIT SO S6 S8 9L 99 LS 8 OF 3§ %3 Ll 93
¥61 ¥l GI1 901 46 68 08 3. %9 95 8 I¥ %€ L3 03 ¥I ¥3
€01 66 88 I8 ¥, L9 09 € 9% O ¥E 82 33 LI 3l 23
8, 3 99 09 ¥ 8 € 8 3§ L3 €& S8I ¥l 6 03
LS 8 Ly € 8 ¥ 0§ 98 & 81 FI II 8 81
ob L§ €€ 0§ 93 € 03 LI ¥ Il 8 9 91
L3 S& 3 03 LI ST 3 Ol 8 9 ¥ ¥1
L1 9T % 3 o 6 L 9 ¥ € 41
of 6 8 L 9 S ¥ € 2 o1
uvo.w _vu«OA— ual
0ve 0S¢ 032 012 002 061 08T oLl 091 0SI OFI OSI 031 OIl 001 06 08 OL 09 OS5 OF 0€ HEd
(1993) wB1aY w0l

Y14 ALTHM—NOLLVNOE FWNTOA WOE dWNLS LI V HLIM dOL HONI¥ V OL ANNTOA LOOd MIVOS JANARIDS '9-V XIANIddY



HILGARDIA ¢ Vol. 62 © No. 5 ® December 1995

89166' =59 O0S¥SH'1 =% 08L03'¢='a ¥0-H06968 =9 €8I35 IUDY20D

9g6T GhPI GS61 8931 38IT 8601 OIOT 986 898 38L 60L LE9 899 109 LSV 9LE oL
GopT 8LS1 €631 6031 8311 SWOI 696 €68 6I8 ObL 9.9 809 3&¥S 8LF LIV 656 89
p6ST oIl 1§31 1IGIT €401 L66 €36 098 6LL IIL b9 6L5 9IS GSF L6E 13§ 99
G261 931 6911 ¥601 0301 8¥6 L8 808 1IbL GL9 119 0SS 06V €§% LLE ¥38 ¥LZ 9
9631 38II 6011 LG0T L96 868 1€8 99, 30L OFP9 089 13§ 9S9% OLy 896 8OE 098 39
8811 SIII SF0I 186 ¥I6 098 98, ¥»3L %99 G09 8FS €6V 66V 88 8EE 162 9¥3 09
1311 $S01 686 G36 €98 308 @vL €89 939 1LS LIS S9v SGIF 99 61§ LS 36 161 86
Ge01 266 186 148 3I8 ¥SL 869 €¥9 069 LES L8P 8eh 066 FFE 006 898 8IZ 08I 9
066 16 P8 LIS 9L 80L 959 P09 €99 09 LSv 1ib 996 €36 383 WS 903 691 ¥g
926 1.8 LIS S9L €IL 399 €19 G9S 8IS 3L L3y ¥8E €¥E 30§ V98 L3E 161 86l 3s
€98 218 9L SIL S99 819 IS L3S €8 Ovb 666 8S¢ 61§ 883 9¥E 113 6L L¥I S8II 0$
308 G5, 80, 299 819 HLS I§S 68V SYF 60F OLE €E€ L68 898 638 961 991 LET OII 8
Sh, 669 999 €19 3LS 165 36F €SF GIF 8LE €FE 806 9L3 €k I &8I PGl L3T 301 9F
89 9 H09 G9S L3S O06F €5 LIP €8 6¥E OI§ ¥8g €98 ¥eg 61 89T I LIT ¥6 44
829 166 G 6IS ¥8F 6¥F OIF €8 IS€ 036 063 193 388 G08 6Ll ¥ST OSI LOT 98 99 v
$LS OS 90§ PLY G¥b  OIF 08€ 09E 13§ 363 993 863 I8 L8 €91 0PI 6IT 86 6L 09 ov
126 06 09% 0y 10 L G¥E 8IS 163 998 OVE 91 861 OLI 8bl 821 80T 68 1L 99 8¢
oy ¥ GIF 886 39§ 986 TIS L83 €93 683 LIZ <G6I WLL €SI ¥EL GIT L6 08 ¥9 09 9% 9¢
13b 96§ 3L§ 8¥€ W3E 10§ 6L3 LS¢ 988 GIg w61 SL1 9S1 8EI 031 €01 L8 gL 89 Wb &€ e
356 18§ 60§ 883 89 S¥s 833 603 161 €L1 GST 681 g3l LOT 8 L. Y9 IS 68 68 38
366 €L ¥s¢ 983 618 103 981 891 ST LS 33l 801 ¥6 I8 89 99 GF 96 9B 08
862 232 903 161 9LT 191 LPI €€ 031 LOL ¥ g8 1L 09 6F 68 0§ 33 SI 83
261 8.1 991 2ST 661 L3 GI1 €01 86 I8 1L 19 3 € ¥ 93 61 €I 93
ob1 621 6I1 SOI 8 88 6L 69 09 3 ¥ 96 63 & 9 II  ¥3
601 001 16 28 ¥, 99 8 19 ¥ L§ 05 ¥5 61 ¥l 6 33
8 G, 8 10 ¥§ 8y & 9§ 0§ 95 03 ST Il L 03
09 S5 6v ¥ 66 ¥E 63 ¥ 08 91 3 6 9 81
¢ 8¢ ¥ 08 93 € 6l 9l €I Ol L § 91
62 96 € 03 LT ST g ol L S ¥ ¥
61 L1 ¥ 3 I 6 L S ¥ € 3l
Im o 8 L 9 S ¥ € 3 o1
auv.w Ppreoq ual
Ob2 083 022 012 002 06 O8I OLI 091 OSI OFI OSI O3 OIl 00l 06 08 oL 09 05 OF O0f HHA
(3993) 1q81aH reroL

Al ATI—NOLLVNOT AWNTOA WOdA dWNLS "Li-1 V HLIM dOL HONIF V OL JN'TOA LOOd QAVOd YANERDS "4V X1ANdddy



W 91066 =59 00031'T =34 0866S°3='d HO-HOZSSL =°q €6 I35 WIADYJ0D
h GhI1 60T 6501 986 €56 188 638 8LL L3L 9.9 939 9LS L3S 8LV 63 38§ oL
mm €801 €E0T 386 356 €88 €8 G8L 9EL 889 O¥9 69 GPS 86V &GP 90F 19€ 89
b 2601 ¥.6 L36 088 €68 8L 1IBL G69 6P9 P09 695 ¥IS OLV L3y €8E I¥E 99
S 296 816 €8 638 S8L I¥L L69 PGSO 119 89S 935 ¥8F EFp gOF 19§ 13§ 183 ¥9
5 $06 298 038 8LL LSL 969 G99 HI9 HLS PES ¥6v GSh OIF LLE 686 10§ ¥93 29
s L¥8  L08 89L 63L 069 399 €I9 GLS 8EG 005 €9v 9ZF 686 €G€ SIE 383 L¥Z 09
& 16, ¥SL LIL 189 GP9 609 €4S LSS 305 L9V oSk 866 POE 0SS L68 $9% 1S3 661 86
g 9L 30L 899 ¥E9 009 L95 €€5 005 L9V GEF &OF OLE 6€§ LOS 9.3 S¥E SIg S8l 9
w €89 199 029 886 LSS 935 96V PO PEP €0V ELE ¥PE VIS 68 962 833 003 oLl ¥
& 2€9 309 €L WS SIS 98% 8y 63 10V €L SPE SIE 163 ¥9% LEZ 118 S8BT  6SI 23S
¥ 285 665 836 105 ¥Lv S¥F 13 S6€ 69§ P¥E S8IE €63 893 €¥s 813 F6I OLI OPI €3I 05
g ¥69 609 ¥8F 66k GgF IIF LSE €9€ 668 SIS 368 695 9¥8 €38 003 S8LI 95T PEI  SII 8¥
% 18y 99F gy 0eF L6S GLE €9 1€€ 60§ 888 993 S¥8 ¥3& €03 €81 3291 FI €3I €01 9%
s §¥v 3eF v I8¢ 19€ IPE 13§ 10§ 183 393 3&¥3 €3¢ P03 S8 991 8P 631 III %6 i
g 00F 28§ €9 G¥E 936 BOE 068 43L& %G8 962 618 108 ¥8I L9T OST €€1 LII 101 G8 69 b2
3 09 €¥E 93 OIS €63 LL& 09 ¥¥é 838 a1 L61 18I 991 O0ST GST 031 GO 06 9L 29 oy
3 13€ 90§ 168 9.3 898 L¥s €S 813 %08 061 GLI 39T 8P HEI 031 L0l %6 I8 89 GS 88
3 ¥8¢ 1L 866 S¥6 €6 618 908 €61 IS8T 891 9SI €¥1 IS 6I1 LOT S6 €8 3L 09 6F 8¢ o€
m 0S¢ 866 L33 SI13 V05 @61 IS8T OLT 69T 8¥1 LST 931 SIT 30T % €8 €, €9 €5 SF ¥§ ¥€
805 861 88T 8L 891 8GT 8FI 861 681 6IT OII 00l 16 &8 S %9 G5 O 8§ 63 2s
OL1 291 €ST GbI 961 83l 6IT TII €I 66 98 8. O, €9 SS Lv OF € S¢ 0
861 181 €3l 91T 601 01 S6 88 I8 %L L9 09 € Ly Oy ¥§ 83 33 9I 83
OIT %01 8 26 98 08 ¥, 89 39 95 IS S 6§ ¥E 63 €& 8I €I 93
29 8 ¥ 09 9 & 8 & 0§ L& € 61 91 3B 6 44
9% ¢ oF 9¢ € 0§ L& ¥ 18 81 GI 3 O ¢ 03
€6 1€ 83 92 € 1z 6 9 ¥ 3 Ol 8 § 81
€6 13 61 8 9T % g II 6 L 9 ¥ 9l
61 ¥ € 11 o0l 6 8 9 S ¥ g 2
of 6 8 L 9 G 12 ¥ € & a1
g s ¥ ¥ € € g & 1 o1
uvu.w —U.—NOQ ud)

Ob8 086 035 012 005 061 0SI OLI 091 o0ST oOFI OST 03I OII 001 06 O8 OL 09 O0S OF O HAd

(3993) 1yS1aY 0L,

© AVAIOASNIONI—NOLLVNOE AWTOA WOHA dINNLLS 'Li-T V HLIM dOL HONIF V OL FWNTOA LOOd IvOd JANIRIOS

‘8-V XIANAddY



HILGARDIA ¢ Vol. 62 ® No. 5 * December 1995

L8166 =%q Q0LET'T=3%q 0886€3='a4 €0-A0G081 =0q g Iasuaby0D

2881 LIST 2931 SSII ¥3I1 0901 L66 ¥E6 3L8 OIS 6FL 889 639 695 IIS €S oL
IIST  6¥31 LSIT 93IT G901 GOOI GF6 988 L38 89, OIL €99 96G OPS ¥8% 0P 89
OF31 gSIT €3IT 9901 8001 196 #68 8€8 8L L3L &L9 819 %95 119 8SF LoV 99
ILIT 9TTI1 1901 9001 356 868 P8 16L SSL 989 ¥E9 €85 359 8% €% ¥8€ 98§ ¥9
€0IT 1IS01 666 8¥6 968 OF8 G6L GFL 969 9¥9 869 6FS 3OS ¥SF 80V 39§ 9OIE 29
9601 186 656 068 &¥8 G6L LbL 00L ¥S9 L09 199 9IS 1LV L3y €8€ OFS L63 09
16 G626 088 ¥68 68, GL 00L 999 319 695 93S ¥8F Ik 00F 656 SI§ 8L3 683 8¢
L06 S98 338 08L 8L 969 ¥59 €19 3LG €S 86V 3Sk SIF VLE GSE L6 093 33 9
G¥8 608 99, 93L .89 8F9 609 1.5 €€S G6F 8SF 13F ¥8E S¥E 3IIE LLE oFE 803 ¥
68, 8vL IIL PL9 869 209 995 0S5 G6v 09F Gob 166 LSE 63 063 LS G383 €61 2s
93, 369 899 ¥e9 06§ LSS ¥3S 16V 8Sk 9k €66 39§ 0SE 663 893 8€¢ 803 6L 0SI 0
699 869 909 G5 PHS €IS €8V oSh 33k 66 €9S €€§ POS 9L3 LPE 618 361 S9T 8l 8¥
¥19 686 996 835 66F 1Ly Shb GIV LSS 00S €S€ 90€ 6L& €98 L38 103 9L IST L3l 9%
196 G685 80§ 8% 9SF O0SF GOF 6LE ¥SE 63§ POS 6L% GS3 163 L0 ¥8I 191 S8EI 911 ¥
01S 98 39% 8€F GIF 166 89S GPE 3I3E 668 9.3 ¥SE ¢S O[3 681 £L91 O¥1 921 SOI 98 b4 2
19 OFF 8IF 968 GL§ ¥9€ €€ IE 163 OL3 096 083 013 061 OLT 1IST 2SI ¥IT 66 8L oy
GIF 96§ 9.6 996 LSS SIS 663 083 198 €¥ 63 908 68T 141 €SI 91 6I1 g0l 98  OL 8§
0L €9 98¢ SI€ 10§ 83 493 0S8 €63 LI3 103 ¥8I 891 3SI LET 131 901 16 LL &9 8% 9
83 €I§ L6 383 L93 856 LSG 83% LOZ 61 SLT €91 6F1 SE1 13T 801 ¥6 I8 89 GS &b ¥
63 193 8V ¥ 185 808 S61 38T 69T 95T ¥PI IST 6IT LOT 66 €8 1L 09 8 8 3¢
L35 913 ¥0& 61 IS8T oOLI 8ST L¥I 9T G3I ¥HII €01 €6 38 &L 39 35 &b €€ 0
98T 94T 991 99T 9%l 9§T 3T LIT 80T 8 68 08 1L &9 € S 95 8% 03 83
05T T¥T €ST %31 9I1 SOT 00T 36 ¥8 9. 89 09 €5 oS¢ 8 IS ¥3 Ll 93
IIT %01 46 06 ¥ LL OL ¥9 45 1§ ¥ 86 3§ 93 03 GI ¥
98 08 S, 69 € 8 g Lb & L8 1§ 93 13 LI &l 23
69 09 95 IS Lb & 8 ¥ 0§ 6 12 LI €I Ol 03
8 ¥ oF L§ € 06 L3 € 08 LI ¥l 11 8 81
¥¢ 1€ 8¢ 93 € 05 8T ST € 0L 8 9 91
€6 18 61 LI 61 € II ol 8 9 ¥ b1
61 €1 3 I 6 8 L S ¥ g 3l
6 8 L 9 S ¥ ¥ € 8 o1
avo.* _u.—«OA— ual

0bZ 0S2 03 012 003 061 08T OLI 091 OSI OVI OSI 03I OIT 00 06 08 OL 09 0S OF Of HIA

(3093) yySi1ay oL,

A-SVIONOA—NOLLVNOF ANNTOA WOIA dJWNLS LI-T V HLIM dJOL HONI9 V OL AWNTOA LOOA QIVOd JANGRIOS “6-V XIANZddY



for Major California Conifers

: Tree Volume Equations

Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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for Major California Conifers

Tive Volume Equations

Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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Tree Volume Equations for Major California Conifers

Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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Wensel and Olson: Tree Volume Equations for Major California Conifers
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Wensel and Olson: Tree Volume Equations for Major California Conifers
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Jor Major California Conifers

: Tree Volume Equations

Wensel and Olson.
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Wensel and Olson: Tree Volume Equations for Major California Conifers
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Tree Volume Equations for Major California Conifers

Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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Wensel and Olson.
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Tiee Volume Equations for Major California Conifers

Wensel and Olson.
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ApPPENDIX B. LIST OF PACKED MS-DOS FILES CONTAINING TABLES AND PROGRAMS

A diskette with the computer files used in the preparation of the volume tables is available from
the authors. The contents of the diskette include the the following “zipped” files. To access
these files use pkunzip.exe, for example:

pkunzip ucvolume.zip [return].

PKUNZIP.EXE Program to decompress the following compressed files.
UCVOLUME.ZIP Program and source code for computing volume tables.
LOGVOL.ZIP VOBIBHII; tables by number of logs, top diameter, log rule, species, and
LOGVOLPR.ZIP Program and source code for computing tables in LOGVOL.ZIP.
POSVOL.ZIP Volume tables by number of logs, log position, top diameter, log rule,
DBH, and species.
POSPROG.ZIP Program and source code for computing tables in POSVOL.ZIP.
TOTALPR.ZIP Program and source code for computing tables in TOTALHT.ZIP.
MHTPROG.ZIP Program and source code for computing tables in MERCHHT.ZIP.
MERCHHT.ZIP Volume tables by DBH, merchantable height, top diameter, log rule,
and species.
TOTALHT.ZIP Volume tables by DBH, total height, top diameter, log rule, and
species.
COUNT.ZIP Tables of number of trees by species, DBH, and total height.
Directories of Zipped files:
LOGVOL.ZIP LOGVOLPR.ZIP MERCHHTZIP MHTPROG.ZIP
LOG4INT.OUT COFILTAP MHT4CUB.OUT COFILTAP
LOG4SCR.OUT COFILTIP.PRN MHT4INT.OUT COFILTIP.PRN
LOGG6INT.OUT PROGMHTS3.EXE MHT4SCR.OUT CUBIC.FOR
LOG6SCR.OUT PROGMHT3.FOR MHT6INT.OUT MHT_V_D.EXE
LOGSINT.OUT SCRIBNER.PRN MHT6SCR.OUT MHT_V_D.FOR
LOG8SCR.OUT TAPER.FOR MHTSINT.OUT SCRIBNER.PRN
TOTALHT.FOR MHTS8SCR.OUT TAPER.FOR
VOL_INTL.FOR TOTALHT.FOR
VOL_SCRB.FOR VOL_INTL.FOR
VOL_SCRB.FOR
POSPROG.ZIP POSVOL.ZIP TOTALHTZIP TOTALPR.ZIP
COFILTAP POS4INT.OUT THTOCUB.OUT COFILTAP
COFILTIP.PRN POS4SCR.OUT THT4CUB.OUT COFILTIP.PRN
PROGMHT4.EXE POSGINT.OUT THT4INT.OUT CUBIC.FOR
PROGMHT4.FOR POS6SCR.OUT THT4SCR.OUT MERCHHT5.FOR
SCRIBNER.PRN POSSINT.OUT THT6INT.OUT SCRIBNER.PRN
TAPER.FOR POS8SCR.OUT THT6SCR.OUT TAPER.FOR
TOTALHT.FOR THTSINT.OUT THT_V_D.EXE
VOL_INTL.FOR TOTALHT.FOR
VOL_INTL.FOR
VOL_SCRB.FOR
UCVOLUME.ZIP COUNT.ZIP
COFILTAP TOTALHT.FOR INCENCED.CNT
COFILTIP.PRN UCVOLUME.EXE JEFFPINE.CNT
CUBIC.FOR UCVOLUME.FOR LODGEPOL.CNT
MERCHHT5.FOR VOLRATIOFOR PONDPINE.CNT
MHT_V_D.FOR VOLTAB.FOR README.CNT
SCRIBNER.PRN VOL_COEF REDFIR.CNT
TAPER.FOR VOL_INTL.FOR SUGARPIN.CNT
THT_V_D.FOR VOL_SCRB.FOR WHITEFIR.CNT
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