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Introduction 
Honer et. al. (1983) standard volume equations are 

frequently used in Nova Scotia to estimate volume 

when cruising standing timber. There are concerns 

regarding the applicability of these equations to 

stands growing on the Cape Breton Highlands 

Ecodistrict (Neily et. al., 2005), especially when 

pre-commercially thinned (PCT).  It is predicted 

that PCT balsam fir growing on the Highlands 

have more stem taper than estimated by Honer, 

due to harsh winds and growing in more open 

conditions, resulting in overestimates of volume 

(Bruchert and Gardner, 2006; Lundqvist and 

Valiger; 1996 and Weiskittel et. al., 2009).  To test 

this prediction, stem analysis data from PCT and 

non-PCT Mainland and Cape Breton Highland 

grown balsam fir (Abies balsamea (L.) Mill.) were 

compared to Honer volume estimates.   This report 

examines stem analysis data collected at 17 

locations in pre-commercially thinned (PCT) 
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balsam fir stands with un-thinned controls (O’Keefe et. al., 2004).  Three of these sites were on 

Cape Breton Highlands (Marianna Road, Warehouse Road and Crowdis Mountain) while the rest 

were on the Mainland of Nova Scotia.   

 

Results 
 

The data collected for the rot study includes stem analysis taken from 290 balsam fir trees 

growing in fully stocked conditions at 20 sites.  Stem analysis methods are described in O’Keefe 

et. al. (2004).   At 

these locations, 

paired plots were 

located in PCT 

and un-thinned 

portions of the 

same stand.  The 

stands averaged 

43 years of age 

(ranged from 31-

66 years).  

 

Eleven trees from 

the rot study were 

dropped due to 

damaged tops and 

being suppressed, 

leaving 279 for 

analysis. 

 

One hundred 

twenty six stems 

were sectioned 

(stem analysis 

methods shown  

in O’Keefe, 

2004) in the un-

thinned portions and 153 were sectioned in the PCT areas. The trees averaged 16.5 cm in 

diameter at breast height and 12.1 m in total height (Table 1).  Of the sites studied, three were on 

Cape Breton Highlands where 23 trees were sectioned in PCT areas and 18 sectioned in control 

areas.   The trees growing on the Highlands were similar in diameter to those grown on the 

Mainland but were appreciably shorter; averaging only 9.5 m tall compared to 12.5 m for the 

Mainland (Table 1).    

 

Table 1.  Size Characteristics of Stem Analysis Trees (O'Keefe et. al. 2004).

Loc. Trt. Cr. Class Trees Mean SD Min Max Mean SD Min Max

Main. PCT Dom. 68 19.6 3.5 12.4 26.3 13.4 1.4 10.4 16.2

Main. PCT Co-Dom. 50 14.9 2.9 11.0 23.4 11.7 1.1 9.1 13.7

Main. PCT Inter. 12 11.3 1.6 9.4 13.8 9.9 0.7 8.9 10.8

Main. PCT All 130 17.0 4.3 9.4 26.3 12.4 1.7 8.9 16.2

Main. CNTRL. Dom. 62 17.9 3.4 11.2 26.0 13.4 1.5 9.8 17.2

Main. CNTRL. Co-Dom. 41 13.2 2.7 9.5 20.8 11.8 1.4 7.8 14.1

Main. CNTRL. Inter. 5 10.0 0.7 8.7 10.4 10.0 1.4 7.7 11.1

Main. CNTRL. All 108 15.8 4.0 8.7 26.0 12.6 1.7 7.7 17.2

Main. ALL All 238 16.4 4.2 8.7 26.3 12.5 1.7 7.7 17.2

C.B. PCT Dom. 11 18.3 4.4 11.3 25.5 10.0 1.4 8.3 12.1

C.B. PCT Co-Dom. 11 17.8 5.0 11.0 25.4 8.2 1.5 6.6 11.4

C.B. PCT Inter. 1 12.3 ND 12.3 12.3 8.8 ND 8.8 8.8

C.B. PCT All 23 17.8 4.6 11.0 25.5 9.1 1.7 6.6 12.1

C.B. CNTRL. Dom. 11 17.1 2.6 12.5 21.9 10.4 1.7 8.3 13.1

C.B. CNTRL. Co-Dom. 7 12.8 2.2 9.8 16.8 9.3 1.4 7.5 12.0

C.B. CNTRL. Inter. 0 ND ND ND ND ND ND ND ND

C.B. CNTRL. All 18 15.4 3.2 9.8 21.9 10.0 1.6 7.5 13.1

C.B. ALL All 41 16.7 4.2 9.8 25.5 9.5 1.7 6.6 13.1

ALL ALL All 279 16.5 4.2 8.7 26.3 12.1 2.0 6.6 17.2

Loc. = Location (Main. =Mainland, C.B. =Cape Breton Highlands);

Trt. =Treatment (PCT=Pre-Commercial Thinning, CNTRL =Control); ND= No Data

Cr. Class =Crown Class (Dom .=Dominant, Co-Dom .=Co-Dominant, Inter .=Intermedite);

Trees = # of trees in sample; Dbh = Diameter Outside Bark at Breast Height;

 Height =Total Tree Height; SD=Standard Deviation; Min =Minimum; Max =Maximum

cm m

Dbh Height
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Total Volume 

 
Over all trees, Honer estimates of total volume were not significantly (ns) different than stem analysis 

(Honer averaged 0.3% higher, Table 2).  Further examination of the data shows that the ability of 

Honer (1983) to estimate volume depends on whether stands were Pre-commercially thinned (PCT) or 

grown on Cape Breton Highlands.  In fact, in the un-thinned stands on the Mainland, Honer (1983) 

underestimates volume by an average of 2.9% (Honer and stem analysis volumes were significantly 

different (sig.) at the <0.001 level).  On the other hand, in PCT stands on Cape Breton Highlands, 

Honer (1983) overestimates volume by 6.3% (sig = 0.026).  Where stands were PCT on the Mainland 

or not thinned on the Highlands, more modest variations were found between Honer and stem analysis.  

Honer over estimated total volume by 1.6 % (sig.<0.001) for Mainland PCTs and 2.5% (ns) for Cape 

Breton 

controls.   

 

The less 

dominant trees 

(co-dominant 

or intermediate 

crown classes) 

generally 

showed less 

taper and stem 

analysis 

volumes were 

relatively 

higher than 

Honer 

estimates 

(Table 2, 

Appendix I).   

For example 

on Mainland 

PCT sites, 

Honer 

estimates of 

total volume 

were 1.6% 

(sig.=0.011) 

higher than 

stem analysis 

for dominant 

trees and only 

1.0% 

(sig.=0.057) higher for co-dominant trees (Table 2).  Individual tree results for total volumes from the 

rot study can be found in Figure 1 and Appendix II. 

Figure 1.  The Ratio of Actual (stem analysis) to Honer (estimated) Total Volume by 

Region (Mainland Nova Scotia and Cape Breton Highlands), and Treatment (Control 

and Pre-Commercial Thinning) versus Diameter at breast height outside bark (Dbh) for 

data from O’Keefe et. al. 2004.  The solid line represents when Stem Analysis and 

Honer volumes are identical.  The dotted line represents the results of Loess regression 

(Cleveland, 1979 and Epanechnikov, 1969) using 80% of the points for localized fit.  

When regression line is above reference line, Honer is underestimating volume.  When 

regression line is below reference line, Honer is overestimating volume. 
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Wilcoxon Bias SA:Hon

RSRT %
Ratio, 

TVOL

Loc. Trt. Cr. Class Trees Mean SD Min Max Mean SD Min Max Mean SD Min Max Sig, Mean Mean

Main. PCT Dom. 68 0.1945 0.0782 0.0655 0.3737 0.1914 0.0801 0.0646 0.3961 0.0031 0.0121 -0.0314 0.0361 0.011 1.6 0.984

Main. PCT Co-Dom. 50 0.1013 0.0464 0.0466 0.2681 0.1003 0.0491 0.0422 0.2712 0.0010 0.0081 -0.0298 0.0285 0.057 1.0 0.990

Main. PCT Inter. 12 0.0497 0.0158 0.0316 0.0766 0.0463 0.0132 0.0291 0.0709 0.0034 0.0033 -0.0020 0.0094 0.006 7.3 0.932

Main. PCT All 130 0.1453 0.0830 0.0316 0.3737 0.1429 0.0841 0.0291 0.3961 0.0023 0.0102 -0.0314 0.0361 <.001 1.6 0.984

Main. CNTRL. Dom. 62 0.1637 0.0743 0.0496 0.3453 0.1683 0.0759 0.0508 0.3887 -0.0046 0.0144 -0.0533 0.0457 0.007 -2.7 1.028

Main. CNTRL. Co-Dom. 41 0.0799 0.0385 0.0348 0.2160 0.0828 0.0389 0.0357 0.2109 -0.0029 0.0060 -0.0261 0.0051 0.006 -3.5 1.036

Main. CNTRL. Inter. 5 0.0390 0.0089 0.0233 0.0441 0.0402 0.0100 0.0229 0.0469 -0.0012 0.0034 -0.0061 0.0026 0.686 -3.1 1.032

Main. CNTRL. All 108 0.1261 0.0754 0.0233 0.3453 0.1299 0.0770 0.0229 0.3887 -0.0038 0.0115 -0.0533 0.0457 <.001 -2.9 1.030

Main. ALL All 238 0.1366 0.0801 0.0233 0.3737 0.1370 0.0811 0.0229 0.3961 -0.0005 0.0112 -0.0533 0.0457 0.870 -0.3 1.003

C.B. PCT Dom. 11 0.1387 0.0776 0.0417 0.2885 0.1274 0.0684 0.0439 0.2605 0.0113 0.0128 -0.0045 0.0299 0.026 8.9 0.919

C.B. PCT Co-Dom. 11 0.1119 0.0667 0.0367 0.2383 0.1088 0.0612 0.0322 0.2076 0.0032 0.0150 -0.0186 0.0377 0.594 2.9 0.972

C.B. PCT Inter. 1 0.0518 ND 0.0518 0.0518 0.0452 ND 0.0452 0.0452 0.0066 ND 0.0066 0.0066 0.317 14.6 0.872

C.B. PCT All 23 0.1221 0.0719 0.0367 0.2885 0.1149 0.0644 0.0322 0.2605 0.0072 0.0139 -0.0186 0.0377 0.026 6.3 0.941

C.B. CNTRL. Dom. 11 0.1203 0.0483 0.0514 0.2270 0.1165 0.0441 0.0496 0.2060 0.0039 0.0079 -0.0076 0.0210 0.182 3.3 0.968

C.B. CNTRL. Co-Dom. 7 0.0607 0.0240 0.0338 0.0968 0.0606 0.0250 0.0310 0.1031 0.0001 0.0038 -0.0063 0.0049 0.735 0.1 0.999

C.B. CNTRL. Inter. 0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

C.B. CNTRL. All 18 0.0971 0.0497 0.0338 0.2270 0.0948 0.0464 0.0310 0.2060 0.0024 0.0067 -0.0076 0.0210 0.184 2.5 0.975

C.B. ALL All 41 0.1112 0.0636 0.0338 0.2885 0.1061 0.0574 0.0310 0.2605 0.0051 0.0115 -0.0186 0.0377 0.010 4.8 0.954

ALL ALL All 279 0.1328 0.0783 0.0233 0.3737 0.1325 0.0787 0.0229 0.3961 0.0004 0.0114 -0.0533 0.0457 0.243 0.3 0.997

Loc. = Location (Main. =Mainland, C.B. =Cape Breton Highlands); Trees = # of trees; TVOL,Honer =Honer (1983) Total Volume (inside bark, equation 14) including stump and top.

TVOL, Stem Analysis = Total Volume (inside bark) excluding stump and including all  sections. TVOL, Honer-Stem Analysis =Honer Volume minus Stem Analysis Volume

Wilcoxon =Probabilty that the difference in TVOL between Honer and stem analysis due to chance.  SA:Hon =The sum of the Stem Analysis TVOL divided by the sum of the Honer TVOL

Data not normally distributed, therefore the Wilcoxon related-sample signed rank tests (RSRT) was used (IBM® SPSS®  23) Sig. =Significance level

Bias =The sum of the differences between Honer and Stem Analysis TVOL divided by the sum of the Actual TVOL multiplied by 100  SD =Standard Deviation; Min =Minimum; Max =Maximum

Highly significant (<0.001) Marginally Significant (<0.15)ND = No Data Cr. Class =Crown Class (Dom .=Dominant, Co-Dom .=Co-Dominant, Inter .=Intermediate)

Table 2.  Comparison of Stem Analysis to Honers Estimates of Total Volume (O'Keefe et. al., 2004).
TVOL, Honer TVOL, Stem Analysis TVOL, Honer-Stem Analysis

m
3

m
3

m
3
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Merchantable Volume 
 

In general, Honer underestimates merchantable volume more frequently than for total volume.  Over all 

trees, Honer underestimates merchantable volume by 2.6% (sig.<0.001, Table 3).  As with total volume 

estimates, the 

ability of 

Honer (1983) 

to estimate 

volume 

depended on 

whether a 

stand is density 

controlled 

(PCT) or 

growing on 

Cape Breton 

Highlands.  In 

the un-thinned 

stands on the 

Mainland, 

Honer (1983) 

underestimates 

volume by an 

average of 

6.5% 

(sig.<0.001).  

On the other 

hand, in PCT 

stands on Cape 

Breton 

Highlands, 

Honer (1983) 

overestimates 

volume by 

4.5% 

(sig.=0.144).  

Where stands 

were treated 

with PCT on 

the Mainland, 

or not thinned on the Highlands, Honer estimated volume to within 1% of actual values (not significantly 

different, ns).  Individual tree results are shown in Figure 2 and Appendix II.

Figure 2.  The Ratio of Actual (stem analysis) to Honer (estimated) Merchantable Volume by 

Region (Mainland Nova Scotia and Cape Breton Highlands), and Treatment (Control and 

Pre-Commercial Thinning) versus Diameter at breast height outside bark (Dbh) for data from 

O’Keefe et. al. 2004.  The solid line represents when Stem Analysis and Honer volumes are 

identical.  The dotted line represents the results of Loess regression (Cleveland, 1979 and 

Epanechnikov, 1969) using 80% of the points for localized fit.  When regression line is 

above reference line, Honer is underestimating volume.  When regression line is below 

reference line, Honer is overestimating volume. 



6 

 

Wilcoxon Bias SA:Hon

RSRT %
Ratio, 

MVOL

Loc. Trt. Cr. Class Trees Mean SD Min Max Mean SD Min Max Mean SD Min Max Sig, Mean Mean

Main. PCT Dom. 68 0.1762 0.0742 0.0507 0.3448 0.1775 0.0783 0.0505 0.3768 -0.0013 0.0124 -0.0380 0.0274 0.807 -0.7 1.007

Main. PCT Co-Dom. 50 0.0864 0.0448 0.0330 0.2458 0.0883 0.0487 0.0299 0.2554 -0.0019 0.0092 -0.0377 0.0257 0.184 -2.1 1.021

Main. PCT Inter. 12 0.0358 0.0149 0.0157 0.0568 0.0345 0.0126 0.0167 0.0584 0.0013 0.0041 -0.0040 0.0090 0.530 3.9 0.963

Main. PCT All 130 0.1287 0.0795 0.0157 0.3448 0.1300 0.0825 0.0167 0.3768 -0.0013 0.0107 -0.0380 0.0274 0.518 -1.0 1.010

Main. CNTRL. Dom. 62 0.1460 0.0705 0.0369 0.3180 0.1550 0.0740 0.0415 0.3717 -0.0090 0.0154 -0.0644 0.0379 <.001 -5.8 1.062

Main. CNTRL. Co-Dom. 41 0.0653 0.0369 0.0187 0.1949 0.0714 0.0387 0.0223 0.1964 -0.0061 0.0068 -0.0301 0.0033 <.001 -8.5 1.093

Main. CNTRL. Inter. 5 0.0239 0.0086 0.0086 0.0295 0.0276 0.0095 0.0114 0.0344 -0.0037 0.0029 -0.0077 0.0002 0.080 -13.5 1.156

Main. CNTRL. All 108 0.1097 0.0722 0.0086 0.3180 0.1174 0.0755 0.0114 0.3717 -0.0077 0.0125 -0.0644 0.0379 <.001 -6.5 1.070

Main. ALL All 238 0.1201 0.0767 0.0086 0.3448 0.1242 0.0795 0.0114 0.3768 -0.0042 0.0120 -0.0644 0.0379 <.001 -3.4 1.035

C.B. PCT Dom. 11 0.1231 0.0754 0.0304 0.2673 0.1144 0.0669 0.0334 0.2455 0.0088 0.0124 -0.0086 0.0259 0.062 7.7 0.929

C.B. PCT Co-Dom. 11 0.0955 0.0607 0.0250 0.2112 0.0951 0.0565 0.0225 0.1837 0.0004 0.0143 -0.0198 0.0304 0.929 0.4 0.996

C.B. PCT Inter. 1 0.0400 ND 0.0400 0.0400 0.0342 ND 0.0342 0.0342 0.0058 ND 0.0058 0.0058 0.317 16.8 0.856

C.B. PCT All 23 0.1063 0.0682 0.0250 0.2673 0.1017 0.0616 0.0225 0.2455 0.0046 0.0135 -0.0198 0.0304 0.144 4.5 0.957

C.B. CNTRL. Dom. 11 0.1057 0.0470 0.0389 0.2085 0.1040 0.0431 0.0382 0.1904 0.0016 0.0082 -0.0100 0.0181 0.722 1.6 0.984

C.B. CNTRL. Co-Dom. 7 0.0485 0.0245 0.0190 0.0857 0.0504 0.0248 0.0177 0.0920 -0.0019 0.0040 -0.0063 0.0040 0.237 -3.8 1.039

C.B. CNTRL. Inter. 0 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

C.B. CNTRL. All 18 0.0834 0.0483 0.0190 0.2085 0.0832 0.0451 0.0177 0.1904 0.0003 0.0070 -0.0100 0.0181 0.777 0.3 0.997

C.B. ALL All 41 0.0963 0.0607 0.0190 0.2673 0.0935 0.0551 0.0177 0.2455 0.0027 0.0112 -0.0198 0.0304 0.262 2.9 0.972

ALL ALL All 279 0.1166 0.0750 0.0086 0.3448 0.1197 0.0771 0.0114 0.3768 -0.0032 0.0121 -0.0644 0.0379 <.001 -2.6 1.027

Loc. = Location (Main. =Mainland, C.B. =Cape Breton Highlands); Trt. =Treatment (PCT =Pre-Commercial Thinning, CNTRL =Control),

SD =Standard Deviation; Min =Minimum; Max =Maximum Sig .=Significance level ND = No Data  Cr. Class =Crown Class (Dom .=Dominant, Co-Dom .=Co-Dominant, Inter .=Intermediate)

MVOL,Honer =Honer (1983) estimated Tree Length Merchantable Volume (inside bark, equation 22) excluding 15 cm stump and to same top end diameter as stem analysis data for same tree.

MVOL, Stem Analysis = Merchantable Volume (inside bark) excluding stump and including all  whole sections up to and including sections with inside bark greater than 7.0 cm.

 MVOL, Honer-Stem Analysis =Honer Volume minus Stem Analysis Volume Highly Significant (<0.001) Marginally Significant (<0.15)

Wilcoxon =Probabilty that the difference in MVOL between Honer and stem analysis due to chance.  Data not normally distributed, therefore the Wilcoxon related-sample signed rank tests ( RSRT ) was used (IBM® SPSS®  23)

Bias =The sum of the differences between Honer and Actual MVOL divided by the sum of the Actual MVOL multiplied by 100 SA:Hon =The sum of the Stem Analysis MVOL divided by the sum of the Honer MVOL

Table 3.  Comparison of Stem Analysis and Honers Estimates of Merchantable Volume (O'Keefe et. al., 2004).

m
3

m
3

m
3

MVOL, Honer MVOL, Stem Analysis MVOL, Honer-Stem Analysis
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Discussion 
The total and merchantable volume of Cape Breton Highland grown trees were more frequently 

overestimated by Honer (1983) than Mainland trees (Figure 3).  The rot study data shows that 

Highland trees were over estimated 

by 4.8% (sig.=0.010) and 2.9% (ns) 

respectively for total and 

merchantable volume.  On the other 

hand, Mainland trees were 

underestimated by 0.3% (ns) and 

3.4% (sig.<0.001) respectively for 

total and merchantable volume. 

 

Trees grown in PCT stands were also 

more frequently overestimated by 

Honer (1983) than those in un-

thinned stands (Figure 4). PCT 

stands on the Highlands were 

overestimated by 6.3%  (sig. =0.026) 

and 4.5% (sig.=0.144) respectively 

for total and merchantable volume.  

In un-thinned Highland stands, 

Honer overestimated total and 

merchantable volume 

by only 2.5% (ns) and 

0.3%  (ns) 

respectively.  The 

pattern is repeated for 

the Mainland, where 

trees from PCT stands 

were overestimated by 

1.6% (sig.<0.001) for 

total volume and  

underestimated by 1% 

(ns) for merchantable 

volume.  On the other 

hand, unthinned stands 

on the Mainland were 

underestimated by 

2.9% (sig.<0.001) and 

6.5% (sig.<0.001) 

respectively for total 

and merchantable 

volume.   

 

Figure 3.  Percent Bias (Tables 2&3) of Honer estimates 

compared to stem analysis for Total (TVOL) and Merchantable 

Volume (MVOL) by Region (Mainland and Cape Breton 

Highlands) for O”Keefe et. al.  (2004) data. 

% Bias = (Honer-Stem Analysis)/Stem Analysis *100.  When bar 

is below zero, Honer estimates are less than stem analysis, when 

bar is above zero Honer estimates are more than stem analysis. 

Figure 4.  Percent Bias (Tables 2&3) of Honer estimates compared to stem 

analysis for Total (TVOL) and Merchantable Volume (MVOL) by Region 

(Mainland and Cape Breton Highlands) and Treatment (Control and Pre-

Commercial Thinning) for O’Keefe et. al. (2004) data.   

% Bias = (Honer-Stem Analysis)/Stem Analysis *100.  When bar is below 

zero, Honer estimates are less than stem analysis, when bar is above zero 

Honer estimates are more than stem analysis. 
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These results show that the accuracy of Honer equations in estimating volume depends on stand 

and site conditions.  Open grown trees or those impacted by exposure to winds such as on the 

Cape Breton Highlands may have higher taper than those used to derive Honer volume tables 

and therefore result in overestimates.  On the other hand, trees grown in dense stands tend to 

have less taper and may be underestimated by Honer.  It is noted that trees selected for stem 

analysis in the rot study were from fully stocked, denser portions of stands studied.   

 

Stem analysis data that was used to derive Honer’s (1967) does not cover the range of diameter 

and height combinations evident in PCT stands grown on Cape Breton Highlands (Figure 5).  

Conditions on the Highlands of Cape Breton have resulted in balsam fir with relatively large 

diameters for a given height.  This is especially evident for PCT stands where density reductions 

accelerate diameter growth in relation to height growth.  It is understandable that stem analysis 

data for PCTs were not likely available to Honer when deriving his tables during the 1960’s. 

 

Despite the pattern of differences between Honer estimates and stem analysis observed in this 

study, deviations from stem analysis data are relatively small compared to the stated accuracy of 

the estimates by Honer (1967) of + or – 20.9 %.  When all trees are combined from the O’Keefe 

et. al. (2004) study the differences between Honer and stem analysis total volume averages only 

0.3 % (ns).  In the case of merchantable volume, estimates are 2.6% low (sig. <0.001). 

 

  

Figure 5.  Diameter vs height for stem analysis trees compared to Honer (1967) data range.  

Lines represent the upper and lower range for data used to derive Honer standard volumes. 
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Recommendations 

 
To adjust Honer (1983)  merchantable volume estimates for a dense, non-spaced young balsam 

fir stand growing on a non-exposed site, Honer estimates could be multiplied by 1.070 (Table 3).  

For young PCT stands growing on exposed sites similar to the Cape Breton Highlands, Honer 

merchantable volume estimates could be multiplied by 0.957 (Table 3). 

 

Other Merchantable Volume Estimation Considerations 
 

Users of Honer et. al. (1983) should be aware, that these equations estimate gross merchantable 

tree length volumes to a given top diameter limit and stump height.  Adjustments should be made 

to these estimates to account for losses due to short wood harvesting methods, waste and cull to 

accurately estimate the realized volume from harvests or net usable merchantable volume.   

 

Estimates from Keys and McGrath (2002) can be used to estimate the differences between 

shortwood (8 foot sections) and tree length volume.   The loss from tops left on site in shortwood 

operations makes up a relatively larger portion of the tree length volume for short trees compared 

to taller trees.  For the case where average Dbh is 18 cm and average total height is 9 m (average 

for the PCT trees sectioned on Cape Breton Highlands in O’Keefe et. al., 2004), shortwood 

yields are estimated to be 10% lower than tree length volume for a 7.62 cm top diameter limit.  If 

the diameter and height are smaller, relative yields for shortwood would be even lower.  For 

example, for a Dbh of 12 cm and height of 8 m, shortwood volume is 21% lower than tree length 

volume.   Shortwood losses are lower, on a percentage basis, for taller trees.  For example, the 

loss associated with a 18 cm Dbh tree 18 m tall is only 4%.  

 

Reductions to gross merchantable volume also occur from merchantable wood left on site and 

cull that was not anticipated in the cruise of standing wood.  A survey completed by the Nova 

Scotia Dept of Lands and Forests (Snow and Eddy, 1982) estimated waste including 

merchantable boles and trees left on sites as 6.5% of net merchantable volume.  O’Keefe et. al., 

(2004) estimated culled volume in young balsam fir stands due to rot as 3.9%.   
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Appendix I.  The Ratio of Actual (stem analysis) to Honer (estimated) Merchantable Volume by Regions 

(Mainland Nova Scotia and Cape Breton Highlands), Treatments (Control and Pre-Commercial Thinning) 

and Crown Class (Dominant, Co-Dominant and Intermediate) versus Diameter at breast height outside 

bark (Dbh).  The Reference line represents when the stem analysis and Honers estimate are identical.  The 

Regression line represents the results of a Loess regression (Cleveland, 1979) using the Epanechnikov  

(1969) method using 80% of the points for fit. When regression line is above reference line, Honer is 

underestimating volume.  When regression line is below reference line, Honer is overestimating volume. 
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