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Introduction 
The Resources Inventory Committee defines coarse woody debris (CWD) as dead woody 
material, in various stages of decomposition, located above the soil, larger than 7.5cm 
diameter and not self-supporting (B.C. MELP and MoF, 1998).  It plays several major 
roles in forest ecosystems, including maintaining forest productivity, providing habitat 
for vertebrates and invertebrates, contributing to soil and slope stability, and providing 
long-term carbon storage (Stevens, 1997). 
 
The Morice TSA Sustainable Forest Management (SFM) plan (Tesera, 2008) recognizes 
the importance of CWD management and retention of associated structural habitat 
elements in maintenance of biological diversity during forest harvesting.  In 2001-2004, a 
number of studies were conducted through the Morice-Lakes IFPA that investigated the 
volume and attributes of CWD and other structural elements in mature/old forests and in 
recent clearcuts (Lloyd, 2003, 2005).  These included a pilot project co-sponsored by 
MoF, HFP and FERIC that was intended to field-test methods of retaining CWD in an 
operational setting, and a set of operational trials intended to field-test a refined and 
regionally-appropriate methodology in the three biogeoclimatic subzones most 
commonly harvested in the Morice and Lakes TSAs.  As a result of these studies, a set of 
BMPs were drawn up in 2004 to improve the management of CWD and associated 
elements and a draft set of monitoring matrices were prepared (Morice SFM Plan, 
Appendix D) which provided quantitative figures against which retention performance in 
different stand types could be measured.   
 
The draft monitoring matrices and their associated stand types (site series groups) were 
developed using plot data from unharvested mature-old stands of natural disturbance 
origin within the SBSmc2, SBSdk and ESSFmc BGC zones as a guide.  (The bias 
inherent in using data from mature-old forest to guide values in young managed forest is 
recognized; however, no workable alternative has yet been devised.)  To provide a 
sufficiently large sample size, data were compiled from several existing projects and 
were grouped by subzone but not by geographic location, and subsequent analyses have 
shown considerable differences between TSAs (Lloyd, unpublished data).  Site series 
groups were developed to account for some of the variability within subzones, although a 
high degree of remaining variability made the delineation of stand types problematic.  In 
addition, BC Timber Sales has indicated a need for reliable quantitative CWD data to 
drive structural retention requirements in future Timber Sale documents.  Refining and 
re-evaluating the draft monitoring matrices will determine their suitability for these 
purposes. 
 

Acknowledgements 
The original strategy and framework for CWD monitoring in the Morice and Lakes TSAs 
was developed in cooperation with Melissa Todd, then Senior Biologist for Weldwood in 
Houston, B.C.  Her ongoing support and inspiration for this project is greatly appreciated, 
even when I occasionally forget to say so. 
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Objectives 
• To expand and refine the preharvest dataset used as a basis for monitoring, using 

data collected in preharvest CWD surveys in conjunction with ecological data 
from routine Site Plan surveys to increase the existing sample size; 

• To refine the site groups and values within the draft monitoring matrices based on 
improved and expanded datasets; 

• To assess the reliability of the refined matrices for CWD monitoring in harvested 
stands. 

 

Expanding and refining the preharvest dataset 
Since the draft monitoring matrices were devised in 2003, additional data have been 
collected from operational trials in the Morice and Lakes TSAs (89 plots in 5 sites) and 
from preharvest monitoring in the Morice TSA (154 plots in 31 sites).  These were added 
to the preharvest dataset. 
 
Several problems were identified with the original dataset: 

• that CWD data were incorporated from various locations within each subzone, 
sometimes differing widely in geographical extent.  Analyses of subsets of these 
data (e.g. Madrone, 1998 and Lloyd, 2001) indicate substantial differences 
between CWD volumes from the same subzone but from different TSAs1. 

• that although all plots were located in unharvested areas, stand age was not 
always consistent with mature-old forest; 

• that deciduous, mixed and coniferous stands were included, whereas current 
harvesting operations in the Morice and Lakes TSAs do not include deciduous 
stands 

 
In order to produce a dataset that could best represent harvestable stands in the Morice 
and Lakes TSAs, the original dataset was edited to exclude: 

• plots from outside the Morice and Lakes TSAs; 
• plots from stands younger than 70 years old; and 
• plots from stands that were purely or predominantly deciduous 

 
In total, the revised dataset comprises 260 plots in the SBSdk, 929 plots in the SBSmc2 
and 183 plots in the ESSFmc. 
 

                                                 
1 Madrone (1998) found a mean CWD volume of 74m3/ha in the SBdk and 47m3/ha in the SBSmc2 in the 
Vanderhoof TSA.  Lloyd (2001) found a mean CWD volume of 55m3/ha in the SBSdk and 149m3/ha in 
the SBSmc2 in the Bulkley, Morice and Lakes TSAs.  The difference may be due in part to stand origin 
rather than geographic location  – the Vanderhoof TSA appears to be subject to more frequent and more 
widespread wildfires than the more western TSAs – but this is difficult to assess at the plot or stand level. 
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Refining site groups and associated criteria 
Variables that are considered likely to affect CWD volumes on a plot or stand scale 
include biogeoclimatic subzone/variant, site series, timber type and stand age (Lloyd, 
2001).  Other parameters which might influence CWD volume include disturbance 
history and stand origin, stand volume, tree size and volume of standing dead trees – 
however, these data were not included in the baseline dataset and no inferences can 
therefore be made.  In addition, all entries in the baseline dataset are CWD plots, whereas 
monitoring is at the stand (cutblock) level.  This may lead to some discrepancies, 
especially regarding variability. 
 

Biogeoclimatic subzone/variant 
Almost all harvesting operations in the Morice TSA are located in the SBSdk, SBSmc2 
and ESSFmc (Canfor and BCTS data).  Further analyses will focus on these three 
primary subzone/variants. 
 

Site series 
Most researchers agree that CWD volumes do vary with site series, but for practical 
purposes it is more useful to group similar site series together.  Cluster analysis and 
Kruskal-Wallis tests were used to define site series groups and to assess the differences 
within and between groups.  Cluster analyses used the statistical computing package R (R 
Development Core Team, 2008); Kruskal-Wallis tests used the simpler package 
Graphpad Instat. 

SBSdk 
The SBSdk database includes 260 plots in coniferous or mixed mature-old forest in the 
Morice and Lakes TSAs.  Cluster analysis of median volumes and piece sizes for site 
series in the SBSdk indicate three major site series groups (Figure 1). 
 
Box-and-whisker plots for CWD volumes in each site series are shown in Figure 22. 
 
Analysis of plot data indicates that there is a significant difference between site series 
(Kruskal-Wallis test, P=0.0002) but not all site series are significantly different from each 
other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that the SBSdk/07 
(Sxw-Horsetail) site series is significantly different from most others, but sample sizes 
are too small to detect further differences. 
 
 

                                                 
2 Box-and-whisker plots are used in this report to show the range of CWD volumes in each category.  The 
“box” indicates the 50% of values nearest to the median, while the upper “whisker” indicates the highest 
25% of values and the lower “whisker” the lower 25% of values.  Mean values are somewhat misleading 
when describing the range of CWD volumes because values are not distributed normally about the mean – 
most plots have volumes considerably lower than the mean. 
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Figure 1 Cluster dendrogram for CWD volumes and piece sizes in site series of the 

SBSdk 
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Figure 2 Range of CWD volumes for site series in the SBSdk 

n=117 

n=9 n=34 

n=22 

n=45 

n=95 

n=3 

n=3 

n=11 



A revised framework for CWD monitoring in the Morice-Lakes TSAs  

 

R. Lloyd  Page  5 

SBSmc2 
The SBSmc2 database includes 929 plots in coniferous or mixed mature-old forest in the 
Morice and Lakes TSAs.  Cluster analysis of median volumes and piece sizes for site 
series in the SBSmc2 indicate three major site series groups (Figure 3). 
 

 
 
Figure 3 Cluster dendrogram for CWD volumes and piece sizes in site series of the 

SBSmc2 
 
Box-and-whisker plots for CWD volumes in each site series are shown in Figure 4. 
 
Analysis of plot data for CWD volumes indicates that there is a significant difference 
between site series (Kruskal-Wallis test, P<0.0001) but not all site series are significantly 
different from each other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that 
the SBSmc2/09 (Sxw-Devil’s Club) site series is significantly different from all others, 
and that there is no significant difference between SBSmc2/01, 05, 06 and 10 or between 
SBSmc2/02, 03, 07 and 12.   
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Figure 4 Range of CWD volumes for site series in the SBSmc2 
 
 

ESSFmc 
The ESSFmc database includes 183 plots in coniferous mature-old forest in the Morice 
and Lakes TSAs.  (Deciduous trees are uncommon in the ESSFmc.)  Cluster analysis of 
median volumes and piece sizes for site series in the ESSFmc indicate three major site 
series groups (Figure 5). 
 
Box-and-whisker plots for CWD volumes in each site series are shown in Figure 6. 
 
Analysis of plot data indicates that there is a significant difference between site series 
(Kruskal-Wallis test, P<0.0001) but not all site series are significantly different from each 
other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that the ESSFmc/06 
and 07 (Bl-Oak fern-Heron’s-bill and Bl-Devil’s club-Lady fern) site series are 
significantly different from most others, but sample sizes are too small to detect further 
differences. 
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Figure 5 Cluster dendrogram for CWD volumes and piece sizes in site series of the 

ESSFmc 
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Figure 6 Range of CWD volumes for site series in the ESSFmc 
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Summary 
Based on the foregoing analyses, recommended site series groups for the SBSdk, 
SBSmc2 and ESSFmc are shown in Table 1.  Note that the site series groups for the 
SBSmc2 are revised from those originally recommended in 2003. 
 
Table 1 Recommended site series groups for CWD management 

 
 

Subzone Site group Site series 

02    Pl – Juniper – Ricegrass 

03    Pl – Feathermoss – Cladina 

09    Sb – Creeping snowberry – Sphagnum 

Poor 

10    Sb – Soft-leaved sedge – Sphagnum 

01    Sxw – Spiraea – Purple peavine 

05    Sxw – Spiraea – Feathermoss 

Moderate 

06    Sxw – Twinberry – Coltsfoot 

07    Sxw – Horsetail 

SBSdk 

Good 

08    Act – Dogwood – Prickly rose 

02    Pl – Huckleberry - Cladonia 

03    SbPl – Feathermoss 

07    Sxw – Scrub birch – Feathermoss 

Poor 

12    SbSxw – Scrub birch – Sedge 

01    Sxw – Huckleberry 

05    Sxw – Twinberry – Coltsfoot 

06    Sxw – Oak fern 

Moderate 

10    Sxw – Horsetail 

SBSmc2 

Good 09    Sxw – Devil’s club 

03    Bl – Huckleberry – Cladonia 

04    Bl – Huckleberry – Heron’s-bill 

08    Bl – Valerian – Sicklemoss 

Poor 

09    Bl – Horsetail – Glowmoss 

01    Bl – Huckleberry – Leafy liverwort 

05    Bl – Huckleberry – Thimbleberry 

Moderate 

10    Bl – Horsetail – Leafy moss 

06    Bl – Oak fern – Heron’s-bill 

ESSFmc 

Good 

07    Bl – Devil’s club – Lady fern 
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Stand composition 
Depending on the purpose of the original data collection, live tree data were not 
necessarily recorded with the CWD plot data.  Timber type or leading tree species in the 
stand represented by the CWD plots is known for 160 plots in the SBSdk, 672 plots in the 
SBSmc2 and 102 plots in the ESSFmc. 
 

SBSdk 
Box-and-whisker plots for CWD volumes for each timber type (first two major species) 
are shown in Figure 7.  In the SBSdk, major species were aspen, lodgepole pine and 
hybrid spruce.  A small number of plots included cottonwood, paper birch, black spruce, 
Douglas fir or balsam (subalpine fir) as a major species – these have been excluded from 
further analyses due to insufficient data. 
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Figure 7 Range of CWD volumes for timber types in the SBSdk 
 
Analysis of plot data indicates that there is a significant difference between timber types 
(Kruskal-Wallis test, P=0.012) but not all timber types are significantly different from 
each other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that pine and pine-
spruce stands are significantly different from each other, but sample sizes are too small to 
detect further differences. 
 
No analyses of site series group/timber type combinations were made, as sample sizes 
were too small to draw meaningful conclusions. 
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SBSmc2 
Box-and-whisker plots for CWD volumes for each timber type (first two major species) 
are shown in Figure 8.  In the SBSmc2, major species were lodgepole pine, hybrid spruce 
and subalpine fir (balsam).  A small number of plots included aspen, cottonwood, black 
spruce or western hemlock as a major species – these have been excluded from further 
analyses due to insufficient data. 
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Figure 8 Range of CWD volumes for timber types in the SBSmc2 
 
 
Analysis of plot data indicates that there is a significant difference between timber types 
(Kruskal-Wallis test, P<0.0001) but not all timber types are significantly different from 
each other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that balsam and 
balsam-spruce stands have significantly higher CWD volumes than others, and that most 
other combinations of pine, spruce and balsam are not significantly different from each 
other. 
 
Earlier analyses showed differences between site series as well as timber type.  Plots in 
SBSmc2/09 site series had higher CWD volumes than others, and these plots most often 
occurred in balsam or balsam-spruce stands.  Cluster analysis of CWD volumes and piece 
sizes in all site series group/timber type combinations indicated similarities in the 
SBSmc2 “Poor” group regardless of timber type, and also in the SBSmc2 “Moderate” 
group regardless of timber type except for balsam and balsam-spruce stands.  These were 
intermediate between pine and spruce-dominated stands in the SBSmc2 “Moderate” 
group and the primarily balsam-dominated SBSmc2/09 (“Good”) stands. 
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ESSFmc 
Box-and-whisker plots for CWD volumes for each timber type (first two major species) 
are shown in Figure 9.  In the ESSFmc, major species were balsam (subalpine fir), 
Engelmann/hybrid spruce and lodgepole pine.  No other species were recorded. 
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Figure 9 Range of CWD volumes for timber types in the ESSFmc 
 
Analysis of plot data indicates that there is a significant difference between timber types 
(Kruskal-Wallis test, P=0.0005) but not all timber types are significantly different from 
each other.  Post-hoc tests (Dunn’s multiple comparisons test) indicate that balsam stands 
are significantly different from all others, including balsam-spruce and balsam-pine.  
Sample sizes are too small to detect further differences; in particular, few pine or spruce-
leading stands were recorded. 
 
No analyses of site series group/timber type combinations were made, as sample sizes 
were too small to draw meaningful conclusions. 

Summary 
Based on the foregoing analyses, stand composition (timber type) appears to play a 
moderate role in determining CWD volumes.  In particular, balsam (subalpine fir) stands 
consistently have higher CWD volumes than other species, either alone or in a balsam-
spruce mix.  This is particularly noticeable in the SBSmc2 – SBSdk stands generally lack 
balsam, and ESSFmc stands often lack any other species.  However, as the analyses did 
not detect any clear relationship between CWD volumes and tree species other than 
balsam, stand composition is not recommended as a primary guide to CWD monitoring. 
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Stand age 
Most researchers agree that CWD volumes in a regenerating stand in Natural Disturbance 
Types 2 and 3 (which include the SBS and ESSF zones) reach a peak some time after 
disturbance, decline to a low in middle seral stages and increase again during the stand’s 
maturity (e.g. Stevens, 1997; Lofroth, 1998; Lloyd et al., 2007).  It therefore appears 
likely that a positive correlation exists between CWD volumes and stand age in mature-
old stands in the study area. 
 
Scatter plots of CWD volumes and stand age for the three major subzones of the study 
area are shown in Figure 10a-c.  Correlation coefficients are low in all three subzones 
(r=0.3013 in the SBSdk, r=0.08858 in the SBSmc2 and r=0.02987 in the ESSFmc), 
indicating that stand age accounts for less than 10% of the variation between plots.   
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Figure 10a CWD volume and stand age in the SBSdk   

(correlation coefficient r=0.3013) 
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Figure 10b CWD volume and stand age in the SBSmc2 

(correlation coefficient r=0.08858) 
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ESSFmc
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Figure 10c CWD volume and stand age in the ESSFmc 

(correlation coefficient r=0.02987) 
 
 
Sample sizes are too small to show variation with site series group, timber type and stand 
age in the SBSdk and ESSFmc subzones.  In the SBSmc2, 564 plots include site series, 
timber type and stand age in the data attributes, and 439 of these are in the SBSmc2 
“Moderate” site series group.  Scatter plots of CWD volumes and stand age for spruce or 
pine-leading plots, and for balsam-leading plots, are shown in Figure 11a-b.  Correlation 
coefficients are higher for these plot groups (r=0.1252 for spruce or pine-leading plots 
and r=0.1691 for balsam-leading plots) but stand age still accounts for less than 5% of the 
remaining variation between plots. 
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Figure 11a CWD volume and stand age for pine and spruce-leading stands in 

“Moderate” site series group in the SBSmc2 
 (correlation coefficient r=0.1252) 
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Moderate site series, balsam leading
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Figure 11b CWD volume and stand age for balsam-leading stands in “Moderate” site 

series group in the SBSmc2 
 (correlation coefficient r=0.1691) 

Summary 
Based on the foregoing analyses, the degree of influence exerted by stand age in 
determining CWD volumes is not clear, and it appears to be masked by other factors 
including site series and stand composition.  As a result, stand age is not recommended as 
a primary guide to CWD monitoring. 
 

Plot-based and site-based data 
All entries in the baseline dataset are plot samples, the size of which varies depending on 
the intent of the original project and is often unknown.  In most cases, there was no intent 
to measure multiple plots that would characterize a site (e.g. a cutblock) and it is not 
possible to assess sampling precision.  Post-harvest monitoring is at the cutblock level, 
and there may be some inaccuracies in using plot data to guide CWD assessments at the 
site level. 
 
CWD plot data are derived from line-intercept transects that range from about 30m to 
150m in length.  Plot data were averaged to provide site data where 3 or more plots were 
located within a single site, defined as a (preharvest) cutblock, or a single area not 
exceeding 100ha in extent.  For each subzone, the number of sites and plots in the 
baseline dataset is shown in Table 2. 
 
Table 2 Plot and site data in the revised baseline dataset 
 

BGC subzone/ 
variant 

total no. 
of plots 

total no 
of sites 

no. of sites with 
3 or more plots 

SBSdk 260 179 15 
SBSmc2 929 495 83 
ESSFmc 183 103 14 
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There are insufficient samples in the SBSdk and ESSFmc to warrant further analysis of 
site series and timber types at the site level, as most sites contain only one plot.  Of those 
sites that contain three or more plots, many site series are not represented at all, or are 
represented by only one or two plots, and timber type is often unknown.  
 
In the SBSmc2, plot data from 520 plots could be grouped into 83 sites, each less than 
100ha and each represented by 3 or more plots.  (Some, but not all, of these sites were 
preharvest cutblocks.)  From these sites, 125 subunits were identified, each with a 
uniform site series and each represented by 2 or more plots.  From the same set of 83 site 
units, 70 subunits were identified that each had uniform timber type and were each 
represented by 2 or more plots.  CWD volume data from these subunits were compared to 
CWD data with the same attribute (site series or timber type) from the plot database. 
 
CWD volume data (as m3/ha) for plots and for site units is shown in Figure 12.  
Statistically, there is no significant difference between plot data and site data either for 
site series group, for individual site series or for timber type (Mann-Whitney test, P>0.2).  
However, Figure 1 shows that the interquartile range (the “box” of the box-and-whisker 
plots, which indicates the 50% of values closest to the median) is similar for plots and 
sites, but that the range of values, especially the maximum, is much lower for site data 
than for plot data.  Coefficient of variation is also lower for site data than for plot data, 
indicating that the extreme variability found in plot data would be reduced in site data. 
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Figure 12      Comparison between plot and site data for site series groups in the SBSmc2 
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Summary 
This suggests that the use of site data to guide monitoring assessments would be 
preferable to using plot data.  In the absence of sufficient site data, plot data might be 
used, but the boundaries of the upper and lower quartiles (the upper and lower 25% of 
values furthest from the median) should be treated with caution. 
 

Revised monitoring matrices 
For a site attribute to be useful in defining stand types for operational monitoring, it must 
be easily identifiable and widely available in existing datasets, otherwise its use will be 
impractical in a “real world” situation.  Of the available site attributes, it appears that site 
series (or site series group) exerts the most clearly identifiable influence on CWD 
volumes and piece sizes.  Stand composition also exerts an identifiable influence in some 
cases, but the relationship is less clear than for site series.  Other factors (such as 
disturbance history) may exert equal or greater influence but are unlikely to be 
appropriate for operational applications due to the difficulty in obtaining data. 
 
Based primarily on the site series analyses, recommended volume criteria for revised 
monitoring matrices are shown in Table 3.  These are based on the distribution of CWD 
volumes in site series groups for plots in the SBSdk and ESSFmc, and for site series 
groups in site units of the SBSmc2.  These data are shown in Appendix A.  It should be 
noted that plot data for the SBSmc2 indicate volume criteria that are about 20% higher 
than site data for the Good and Moderate groups – this indicates the degree of 
unreliability in the plot-based SBSdk and ESSFmc data.  Volume criteria for the SBSdk 
and ESSFmc have therefore been rounded down from the data in Appendix A. 
 
 At present, no recommendations for long log volume are presented.  The baseline dataset 
provides limited data to support recommendations for log size, as most projects do not 
record log length.  In addition, a recent (Feb 2009) draft guidance paper from the Chief 
Forester recommends consideration of the number of large logs (>20cm diameter and 
>10m long) per ha. in addition to total CWD volumes when managing for CWD.  This 
information has not been included in this project at all, although future surveys should 
include it as a parameter for compilation.  
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Table 3 Revised monitoring matrices for the SBSdk, SBSmc2 and ESSFmc 
 

Site series group  

Poor Moderate Good 

High 
range 

volume criterion 
expected area 
(%)* 

>50 m3/ha 
25% 

>80 m3/ha 
25% 

>150 m3/ha 
25% 

Mid 
range 

volume criterion 
expected area (%)

15-50 m3/ha 
50% 

25-80 m3/ha 
50% 

50-150 m3/ha 
50% 

SBSdk 

Low 
range 

volume criterion 
expected area (%)

<15 m3/ha 
25% 

<25 m3/ha 
25% 

<50 m3/ha 
25% 

High 
range 

volume criterion 
expected area (%)

>30 m3/ha 
25% 

>180 m3/ha 
25% 

>250 m3/ha 
25% 

Mid 
range 

volume criterion 
expected area (%)

10-30 m3/ha 
50% 

50-180 m3/ha 
50% 

130-250 m3/ha 
50% 

SBSmc2 

Low 
range 

volume criterion 
expected area (%)

<10 m3/ha 
25% 

<50 m3/ha 
25% 

<130 m3/ha 
25% 

High 
range 

volume criterion 
expected area (%)

>75 m3/ha 
25% 

>150 m3/ha 
25% 

>300 m3/ha 
25% 

Mid 
range 

volume criterion 
expected area (%)

25-75 m3/ha 
50% 

50-150 m3/ha 
50% 

120-300 m3/ha 
50% 

ESSFmc 

Low 
range 

volume criterion 
expected area (%)

<25 m3/ha 
25% 

<50 m3/ha 
25% 

<120 m3/ha 
25% 

 
*  as a percentage of the total area harvested within this subzone/site series group combination.   
For instance, within the SBSdk Moderate site series group, 25% of the area harvested is expected to fall 
within the High range, 50% within the Mid range and 25% within the Low range. 
 

Reliability of the refined monitoring matrices 
Site data, defined as CWD data from 2 or more plots with consistent site series in the 
same area, are generally lacking in the SBSdk and ESSFmc subzones.  In the SBSmc2, 
site data provide an acceptable degree of accuracy3 for the “Moderate” and “Good” site 
series groups but are less reliable for the “Poor” group.  In addition, the difference 
between site data and plot data for site groups in the SBSmc2 (shown in Appendix A) 
                                                 
3 Two measures of accuracy that are often quoted in relation to CWD sampling are the coefficient of 
variation (CV) and standard error of the mean (SEM).  It appears that a CV of < 100% and/or a SE < 20% 
are becoming the accepted standards of accuracy for estimating CWD populations (Van Wagner 1982; 
Woldendorp et al. 2002; B.C. MoF 2005).   
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suggests that the use of plot data may be introducing additional sources of error into the 
monitoring matrices. 
 
The intent of the monitoring matrices is to reflect the variability found in naturally 
disturbed stands rather than to define an attribute that can be measured with a known 
degree of precision.  Variability among the plots or sites used to define the matrix cells is 
expressed as the coefficient of variation (CV) and is shown for each matrix cell in 
Appendix A.  A CV greater than 100% indicates a high degree of variability, generally 
coupled with low CWD volumes.  This may be the result of small sample sizes or may 
indicate the presence of one or two strongly atypical plots/sites that are skewing the 
results. 
 
The matrix cells limit the variability associated with known site attributes (site series) and 
provide a framework for assessing variability from other sources.  For instance, many 
harvested cutblocks are not limited to a single site series but may contain complexes of 
two or more.  A cutblock with the zonal site series complexed with a poor site series will 
likely produce lower than average CWD volumes, which would be accommodated in the 
“Low range” cell of the matrix,  Similarly, a cutblock with the zonal site series 
complexed with a richer site series will likely produce higher than average CWD 
volumes, which would be accommodated in the “High range” cell of the matrix.   
 
Variability due to timber type is also accommodated by means of High, Mid and Low 
range matrix cells.  For instance, balsam and balsam-spruce stands generally have more 
CWD before harvest and often produce more after harvest, indicating that they are likely 
to fall within the “High range” cells of the matrix.  Pine stands, especially young ones, 
are more likely to be accommodated in the “Low range” cells of the matrix. 
 
This means that if harvested stands do not  represent the full range of site groups and 
timber types present in the Morice and Lakes TSAs, then some matrix cells may be over- 
or under-represented accordingly.  For instance, current harvesting is focussed on pine or 
pine-leading stands rather than balsam, which suggests that post-harvest CWD volumes 
will fall into the Mid and Low range matrix cells rather than the High range cells that 
would be more typical of balsam stands. 
 
 

Data gaps and priorities for future monitoring 
A breakdown of subzones and site series for which data are available is shown in Table 4.  
In this table, “sites” refers to areas (cutblock or equivalent) in which multiple plots are 
located.  Data of “high applicability” refers to randomly-located plots in known areas that 
are probably representative of the site series, and where the sampling protocol is known.  
Data of “unknown applicability” refer to plots that may not have been randomly located, 
or may not be representative (e.g. plots in Wildlife Tree Patches), or for which the 
sampling protocol is not known.  Sampling priority for monitoring is determined by the 
quality and availability of existing data, with the estimated harvest priority. 
 



A revised framework for CWD monitoring in the Morice-Lakes TSAs  

 

R. Lloyd  Page  19 

 
Table 4 Sampling priority for preharvest assessments 
 

subzone
site series 
group

harvest 
priority no. plots

no. sites 
total

no. of sites 
with more 
than 3 plots no. plots

no. sites 
total

no. of sites 
with more 
than 3 plots

sampling 
priority

SBSdk 01, 05, 06 Moderate 29 1 1 228 0 6 *
02, 03, 09, 10 Low 1 1 0 54 0 5
07, 08 Low 0 0 0 25 0 0

SBSmc2 01, 05, 06, 10 High 172 33 32 542 360 39
02, 03, 07, 12 Low 17 5 4 68 58 3 *
09, Moderate 24 9 7 106 60 9

ESSFmc 01, 05, 10 Moderate 51 12 5 46 3 0 *
03, 04, 08, 09 Low 4 3 0 38 1 0
06, 07 Moderate 22 10 4 22 1 0 *

High Unknown
Applicability
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Appendix A 
Descriptive statistics for site series groups in the SBSdk, SBSmc2 and ESSFmc 
 
The following table shows maximum, minimum and median volumes (m3/ha) for site 
series groups in the SBSdk, SBSmc2 and ESSFmc.  25th and 75th percentile volumes 
were used to set volume criteria for the High, Low and Mid ranges in the interim 
monitoring matrix.  The table also provides the sample size (number of plots or sites) 
and, as a measure of variability and precision, the coefficient of variation (CV) and 
standard error of the mean (SEM). 
 

Site series group 
Subzone Statistic 

Poor Moderate Good 

SBSdk 
 
plot data 

volumes (m3/ha) 
maximum 
75th percentile 
median 
25th percentile 
minimum 
 
no. samples 
CV 
SEM 

 
212 
67 
38 
19 
0 
 

50 
87% 
5.7 

 
471 
95 
54 
29 
0 
 

185 
95% 
5.2 

 
466 
197 
134 
63 
15 
 

24 
74% 
23.3 

SBSmc2 
 
plot data/ 
site data 

volumes (m3/ha) 
maximum 
75th percentile 
median 
25th percentile 
minimum 
 
no. samples 
CV 
SEM 

 
284 / 236 
78 / 30 
42 / 24 
16 / 15 
0 / 6 

 
85 / 10 

109% / 143% 
7.3 / 22.7 

 
807 / 383 
229 / 189 
142 / 104 
69 / 56 
0 / 8 

 
714 / 96 

73% / 66% 
4.4 / 9.0 

 
932 / 423 
318 / 264 
240 / 216 
168 / 139 

0 / 39 
 

130 / 19 
56% / 46% 
12.7 / 23.2 

ESSFmc 
 
plot data 

volumes (m3/ha) 
maximum 
75th percentile 
median 
25th percentile 
minimum 
 
no. samples 
CV 
SEM 

 
306 
97 
60 
30 
0 
 

42 
91% 
11 

 
433 
176 
104 
66 
11 
 

97 
67% 
8.7 

 
893 
336 
247 
148 
48 
 

44 
65% 
25.6 

 


