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ABSTRACT

Metric single-tree volume tables are presented for the
four major tree species in the Yukon Territory. Total
inside-bark stem volume is shown as a function of
total height and outside-bark diameter breast height.

RESUME

Des tables de volume en métrique pour un seul arbre
sont présentées pour les quatre especes importantes
du territoire du Yukon. Le volume totale des tiges
(sans écorces) est fonction de la hauteur totale de
I'arbre et du diamétre a hauteur d’homme incluant
I'écorce.
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INTRODUCTION

A study of tree component weights conducted by
Nawitka Renewable Resource Consultants and
funded by the Canadian Forestry Service destructive-
ly sampled 362 white spruce (Picea glauca (Moench)
Voss), 300 black spruce (Picea mariana (Mill.)
B.S.P.), 148 lodgepole pine (Pinus contorta Dougl.)
and 175 trembling aspen (Populus tremuloides
Michx.) in the Yukon between 1980 and 1982.
These samples were randomly distributed across the
accessible areas of ecoregions 1, 2, 4, 5, 8, 9, 11 and
12 (Oswald and Senyk 1977) on the basis of species
representation (Gairns 1968). The exception was
ecoregion 1, where only white spruce was sampled.
Sample distribution is shown in Appendix A; eco-
region location is shown in Appendix B.

Sectioning of the sample trees during the biomass
measurement allowed the calculation of whole tree
volumes by Smalian’s formula. Utilization of the
accompanying field measurements permitted the
development of equations to predict the volume for
white spruce, lodgepole pine, black spruce and
trembling aspen in each ecoregion.

METHODS
For each species the following procedure was used:

1.  Height-diameter regressions were fitted to the
sample trees in each ecoregion. Sample trees in
each ecoregion were examined for seriously
atypical trees by examination of scatter dia-
grams that related height to diameter. Three
trees were rejected as being seriously atypical.
Inspection of the height-diameter curves de-
termined an initial grouping of ecoregions.
Using these groupings, volume equations of the

type V=aDBHthc were fitted using least
squares regression. The groupings were sub-
jected to covariance analysis to determine
whether they represented an improvement
over a single equation for the Yukon for each
species. In all cases the result was significant
at the 99% level. Statistics may be found in
Appendix C.

2. Metric volume tables were constructed for each
grouping by means of the derived logarithmic
equation.

< The statistical hypothesis of a single volume
equation for mixed and pure stands was tested
and shown to be valid.

RESULTS

The metric volume tables that follow show the total
volume of the stem, inside bark, from germination
to terminal bud. The diameter shown is standing DBH
measured at 1.3 metres. Height is total height. There
is no allowance for defect.
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Table 1. Cubic metre volume table for white spruce (all ages), Yukon Territory, Ecoregions 1, 2, 9, 11, and 12.
Basis
. (No.
DBH Height (m) o
{cm) 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38  Trees)
4 .0024 .0037 .0051 .0065 19
6 .0049 .0076 .0105 .0134 .0164 .0195 12
8 .0081 .0127 .0175 .0224 .0274 .0325 .0377 24
10 .0120 .0188 .0259 .0332 .0407 .0483 .0560 .0638 16
12 .0166 .0261 .0359 .0459 .0562 .0667 .0774 .0882 .0991 24
14 .0343 .0471 .0604 .0739 .0877 .1017 .1159 .1303 .1449 21
16 .0597 .0765 ' .0937 .1112 .1289 .1470 .1652 .1836 .2022 16
18 .0736 .0943 ' .1155 .1370 .1589 .1811 .2036 .2263 .2493 .2724 .2958 18
20 .0888 .1137 .1392 .1652 .1916 .2184 .2455 .2729 .3005 .3284 .3566 .3850 11
22 1347 ©.1649 ° .1957 .2270 .2586 .2907 .3232 .3559 .3880 4223 .4559 .4898 10
24 1672 .1925 .2284 .2649 .3019 .3393 .3771 .4154 .4540 4929 .5321 .5716 13
26 2219 .2633 .3053 .3479 .3911 .4347 4788 .5233 .5681 .6134 .6589 6
28 .2531 .3003  .3482 .3969 .4461 .4959 .5461 .5969 .6480 .6996 .7515 .8039 10
30 .2860 .3394 .3936 .4486 .5042 .5605 .6173 .6746 .7325 .7908 .8495 .9086 7
32 .3806 .4414 5030 .6654 .6285 .6922 .7565 .8214 .8868 .9526 1.019 1.086 10
34 4916 .65602 .6297 .6999 .7709 .8425 9147 .9875 1.061 1.135 1.209 8
36 6969 .7747 .8532 .9325 1.012 1.093 1.174 1.256 1.338 3
38 7671 .8527 9392 1.026 1.114 1.203 1.292 1.382 1.473 1.564 4
40 .8403 .9340 1.029 1.124 1.221 1.318 1416 1514 1.613 1.713 4
42 9163 1.019 W22 1.226 1831 1437 1544 1651 1.769 1.868 3
44 1.106 1.218: 1.382 1446 1561 1.6747 1.798 1911 2029 2
46 1.197 1.318 1441 1564 1.689 1.814 1.941 2.068 2.196 2
48 1.422 1554 1.687 1.821 1.957 2.093 2.230 2.368 0
50 1671 1.814 1.958 2.104 2.250 2.398 2.546 0
52 1.945 2,100 2.255 2.412 2.570 2.729 1
54 2245 2.412 2580 2.749 2919 1
56 2573 2.752 2.932 3.113 1
58 3.120 3.313 0
246
Note: Shading indicates range of data.

Data collected by destructive sampling of 246 trees in accessible locations of the Yukon.
Table shows total volume of the stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.

Table volumes were obtained by means of a logarithmic equation derived by the least squares method.
. Volume = .0000433 D1.77531 0980
Standard error of estimate = .1420.

Equation

Coefficient of determination (R2) = .994.

Hl1



Table 2.

Cubic metre volume table for white spruce (ail ages), Yukon Territory, Ecoregions 4, 5, and 8.

Basis

s (No.
e Height (m) of

(cm) 4 6 8 10 12 14 16 18 20 22 24 26 28 30 Trees)
4 0023 .0036 .0050 .0064 8
6 .0048 .0075 .0103 .0132 .0162 11
8 .0079 .0125 .0172 .0221 .0270 .0321 9
10 .0118 .0185 .0256 .0328 .0402 .0478 .0554 6
12 .0163 .0256 .0353 .0453 .0556 .0660 .0766 .0874 11
14 .0214 .0337 .0465 .0596 .0731 .0868 .1008 .1150 14
16 .0427 0589 .0756 .0926 .1101 .1278 .1457 .1639 14
18 .0626 .0726 .0931 .1142 .1357 .1575 .1796 .2021 12
20 .0875 .1123 1377 .1636 1899 2166 .2437 .2711 5
22 1330 .1631 .1938 .2249 .2566 .2886 .3211 4
24 1663 .1904 .2261 .2625 .2995 .3369 .3747 .4130 2
26 2194 2607 .3027 .3452 .3884 .4320 .4761 .5207 5
28 2503 .2974 3452 .3938 .4430 .4928 .5431 .5939 4
30 .2830 .3362 .3902 4451 .5008 .5570 .6139 .6714 i
32 3173 3770 .4376 .4992 5616 .6247 .6885 .7529 6
34 4198 4874 5560 .6254 .6957 .7668 .8385 0
36 5395 6154 .6923 .7701 .8487 .9281 1.008 2
38 5939 .6774 .7621 .8477 .9343 1.022 1.110 0
40 .7420 .8347 .9286 1.023 1.119 1.216 1.313 2
42 9103 1.013 1.116 1.220 1.326 1.432 0
116

Note: Shading indicates range of data.

Data collected by destructive sampling of 116 trees in accessible locations of the Yukon.
Table shows total volume of entire stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.
Table volumes obtained by means of logarithmic equatigg derived by the least squares method.

Equation

. Volume=.0000419 D1.77630 11.117
Standard error of estimate = .0983.

Coefficient of determination (R2) = .996.



Table 3. Cubic metre volume table for black spruce (all ages), Yukon Territory,
Ecoregions 2,5, 11, and 12.

Basis

. (No.

DBH Height (m) of

(cm) 4 6 8 10 12 14 16 18 20 22 24 Trees)

4 0024 .0037 .0050 16

6 .0050 .0077 .0105 .0133 16
8 .0084 .0130 .0177 .0225 .0273 .0322 16
10 .0126 .0195 .0266 .0337 .0410 .0484 .0559 19
12 .0176 .0272 .0370 .0470 .0572 .0675 .0779 .0884 19
14 .0360 .0490 .0623 .0758 .0894 .1032 .1171 .1311 24
16 .0459 0626 .0795 .0967 .1140 .1316 .1493 .1672 .1852 17
18 .0569 .0775 .0985 .1198 .1413 .1631 .1851 .2073 .2296 .2520 19
20 .0690 .0940 .1194 .1452 .1713 .1977 .2243 .2511 .2782 .3054 8
22 .1118 .1420 .1727 .2038 .2352 .2669 .2988 .3310 .3634 9
24 .1310 .1664 .2024 .2388 .2756 .3127 .3502 .3879 .4258 5
26 1926 2342 .2763 .3189 .3619 .4052 .4488 .4927 4
28 2681 .3163 .3650 .4142 .4638 .5137 .5640 1
30 4139 4697 5259 .5826 0
32 .5283 .5916 0
173

Note: Shading indicates range of data.

Data collected by destructive sampling of 173 trees in accessible locations of the Yukon.
Table shows total volume of the stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.

Table volumes obtained by means of |
Volume = .0000429 D'
Standard error of estimate = .0972.

Equation:

ogarlthmlc equation derived by the least squares method.

2290 ,1.07309

Coefficient of determination (R2) = .996.

oL



Table 4. Cubic metre volume table for black spruce (all ages), Yukon Territory,

Ecoregions 4, 8, and 9.

Basis
. (No.
DBH Height (m) of
(cm) 4 6 8 10 12 14 16 18 20 22 24 Trees)
4 0024 .0036 .0048 .0060 8
6 .0052 .0078 .0103 .0129 7
8 .0089 .0133 .0177 .0221 .0265 13
10 .0135 .0202 .0270 .0337 .0404 .0470 .0537 13
12 .0190 .0285 .0380 .0474 .0568 .0662 .0757 .0851 25
14 .0254 .0381 .0507 .0633 .0759 .0885 .1010 .1136 .1262 23
16 .0327 .0489 .0651 .0813 .0975 .1137 .1298 .1460 .1621 10
18 .0610 .0812 .1014 .1216 .1418 .1619 .1821 .2022 8
20 .0743 .0990 .1236 .1482 .1728 .1973 .2219 .2464 74
22 1184 .1478 .1772 .2066 .2360 .2653 .2947 .3240 3
24 1394 1740 .2087 .2433 .2778 .3124 .3469 .3815 6
26 1620 .2023 .2425 .2827 .3229 .3630 .4032 .4433 2
28 2324 2787 .3249 3711 4172 .4633 .5094 2
30 3698 4224 4749 5274 0
32 .5360 0
127

Note: Shading indicates range of data.

Data collected by destructive sampling of 127 trees in accessible locations of the Yukon.
Table shows total volume of entire stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.

Table volumes obtained by means of |
Volume = .0000452 D'
Standard error of estimate = .1059.

Equation:

ogarithmic equation derived by the least squares method.

7679 10.99520

Coefficient of determination (RZ) = .993.

L



Table 5. Cubic metre volume table for lodgepole pine {all ages), Yukon Territory, Ecoregions 2 and 5.

Basis
DBH Height (m) (No?.
(cm) 4 6 8 10 12 14 16 18 20 22 24 26 Trees)
4 .0028 .0040 .0052 .0064 .0076 9
6 .0061 .0088 .0115 .0141 .0167 .0193 8
8 .0107 .0155 .0202 .0248 .0293 .0338 .0382 13
10 .0165 .0240 .0312 .0383 .0453 .0522 .0590 .0658 11
12 .0236 .0342 .0445 .0547 .0647 .0745 .0842 .0939 .1034 14
14 .0462 .0602 .0739 .0874 .1007 .1138 .1268 .1397 .1525 5
16 0781 .0959 .1134 .1306 .1477 .1646 .1813 .1979 .2144 14
18 1207 .1427 .1644 .1859 .2072 .2282 .2491 .2699 .2905 10
20 .1482 .1763 .2020 .2284 .2545 .2803 .3060 .3315 .3568 4
22 1786 .2111  .2433 .2751 .3065 .3377 .3686 .3993 .4298 2
24 2116 .2502 .2883 .3260 .3633 .4002 .4369 .4732 .5094 1
26 2474 2926 .3371 .3811 .4247 .4679 .5108 .5533 .5955 1
28 .2859 .3381 .3896 .4405 .4908 .5408 .5903 .6394 .6882 2
30 .3869 .4458 .5040 .5616 .6187 .6754 .7316 .7875 1
32 .b056 .5717 6370 .7018 .7661 .8299 .8932 1
34 6435 .7171 .7900 .8623 .9341 1.005 1
36 .8017 .8833 .9641 1.044 0
38 1.071 0
97

Note: Shading indicates range of data.

Data collected by destructive sampling of 97 trees in accessible locations of the Yukon.

Table shows total volume of the stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.

Table volumes obtained by means of lo ganthmm equatlon derived by the least squares method.
Equation: Volume =.0000515 D1.95239 140.919

Standard error of estimate = .1232.

Coefficient of determination (R2) = .993.

cl



Table 6. Cubic metre volume table for lodgepole pine (all ages), Yukon Territory, Ecoregions 4 and 12.

Basis
. (No.
_— Height (m) of
{cm) 4 6 8 10 12 14 16 18 20 22 24 26 Trees)
4 0026 .0038 .0049 5
6 .0060 .0086 .0111 .0136 .0161 .0185 7
8 .0106 .0153 .0198 .0242 .0286 .0329 .0371 4
10 .0166 .0239 .0310 .0379 .0447 .0514 .0580 .0645 4
12 .0239 .0344 .0446 .0546 .0644 .0740 .0835 .0929 4
14 .0325 .0469 .0608 .0744 .0877 .1008 .1137 .1265 .1391 7
16 .0612 .0794 .0971 .1146 .1317 .1486 .1653 .1818 6
18 1005 .1230 .1450 .1667 .1881 .2092 .2301 4
20 15619 .1791 .2059 .2323 .2584 .2842 2
22 .1838 .2167 .2491 .2811 .3127 .3439 .3749 2
24 .2188 .2580 .2966 .3346 .3722 .4094 .4462 0
26 2568 .3028 .3481 .3928 .4369 .4806 .5238 2
28 2979 .3513 .4038 .4556 .5068 .5574 .6076 3
30 3420 .4033 .4636 .5231 .5819 .6400 .6976 .7547 1
32 .3892 .4590 .5276 .5953 .6622 .7283 .7939 .8588 1
34 5182 5957 .6721 .7476 .8223 .8963 0
36 .6679 .7536 .8383 .9220 0
38 0
52

Note: Shading indicates range of data.

Data collected by destructive sampling of 52 trees in accessible locations of the Yukon.

Table shows total volume of entire stem, inside bark. The DBH shown is outside bark (field measurement).
The height shown is total tree height. There is no allowance for defect.

Table volumes obtained by means of logarithmic equation derived by the least squares method.

Equation: Volume = .0000470 D2-00235 40.9039

Standard error of estimate = .0875.

Coefficent of determination (R2) = .998.

€l



Table 7.

Cubic metre volume table for trembling aspen (all ages), Yukon Territory, Ecoregions 2, 4,5, 9, 11,

and 12.

Basis

. (No.

DBH Height (m) of
(cm) 4 6 8 10 12 14 16 18 20 22 24 26 Trees)
4 0023 .0035 .0048 .0060 .0073 18
6 .0050 .0076 .0102 .0129 .0157 .0184 16
8 .0085 0131 .0176 .0223 .0270 .0317 .0365 18
10 .0130 .0199 .0269 .0340 .0412 .0484 .0556 .0630 19
12 0281 .0380 .0480 ,0581 .0683 .0785 .0889 16
14 0376 .0508 .0642 .0777 .0914 .1051 .1189 ,1328 18
16 0484 .0654 0826 .1001 .1176 .1353 .1531 .1709 19
18 0604 .0817 .1032 .1250 .1469 .1690 .1912 .2135 .2360 13
20 0738 .0997 .1260 .1625 .1793 .2062 .2333 .2606 .2880 "
22 1194 1509 .1826 .2147 .2469 .2794 .3120 .3448 .3777 5
24 1407 1778 2153 2531 .2911 .3293 .3678 .4064 .4453 5
26 2069 .2504 .2944 .3386 .3831 .4279 .4728 5180 4
28 2380 .2881 .3386 .3895 4407 4922 5439 .5959 4
30 2711 3282 3858 .4438 .5021 5607 .6197 .6788 4
32 .3708 .4358 .6013 5672 .6336 .7000 .7669 2
34 4158 4887 6622 6361 .7104 .7850 .8600 2
36 4632 5445 6263 .7086 .7914 .8746 .9581 1
38 6031 .6937 .7849 .8765 .9687 0
40 7643 8648 .9658 0
175

Note: Shading indicates range of data.

Data collected by destructive sampling of 175 trees in accessible locations of the Yukon,
Table shows total volume of entire stem, inside bark. The DBH shown is outside bark (field measurement),
The height shown is total tree height. There is no allowance for defect.
Table volumes obtained by means of logarithmic equation derived by the least squares method.
. Volume =.0000392 p1-88989 ;1.04839

Equation

Standard error of estimate = .0943.

Coefficient of determination (R2) = .996.

121
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APPENDIX A

Number of Samples

Ecoregion White Spruce Black Spruce Lodgepole Pine Trembling Aspen

1 B 00 = e
2 48 42 54 34
4 40 34 29 28
5 35 32 43 30
= 41 0 2 s —
9 30 B3 0 == 20

1 47 47 23

12 53 52 23 40

Total 362 300 149 175
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APPENDIX B
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ECOREGIONS OF YUKON TERRITORY

Beaver River

Liard River

Logan Mountains
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Lake Laberge
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St. Elias Mountains
Ruby Range
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10 Dawson Range

11 Klondike River

12 Pelly River

13 Mayo Lake-Ross River
14 Itsi Range

15 Wernecke Mountains

16 South Ogilvie Mountains
17 North Ogilvie Mountains
18 Eagle Plain

19 Peel River
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APPENDIX C

Covariance Analysis: White Spruce

Analysis of
Covariance Degrees of Freedom
Source Sum of Squares (df)
Deviations from common line 6.15689 358
Deviations from group lines 4.59283 355
Due to differences between group lines 1.56406 3
Residual
Sum of Squares
Ecoregion—(1,2,9, 11, 12) 3.562802 242
—(4,5, 8) 1.06481 113
All regions 6.15689 358

HA: Common Line

F = 1.56406/3 = 0.5214 = 40.4186 (3, 355 df)
4.59283/355  0.0129

F significant at 1% level, i.e., group lines better than common line



Appendix C (continued)
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Covariance Analysis: Black Spruce

Analysis of
Covariance Degrees of Freedom
Source Sum of Squares (df)
Deviations from common line 2.33066 297
Deviations from group lines 2.00660 294
Due to differences between group lines 0.32406 3
Residual
Sum of Squares
Ecoregion—(2, 5, 11, 12) 1.34179 170
—(4,8,9) 0.66481 124
All regions 2.33066 297

HA: Common Line

F = 0.3241/3 = 0.1080 = 15.8824 (3, 294 df)

2.0066/294  0.0068

F significant at 1% level, i.e., group lines better than common line








