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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). 

Recent studies have shown that forest harvesting results in changes to CWD attributes, 
relative to those found in unharvested stands (e.g. Adams, 2002; Lloyd, 2003; Densmore 
et al., 2004).  In particular, while overall CWD volumes are often lower after harvest, 
there is a marked decrease in volume contributed by large diameter and long pieces.  This 
has negative implications for CWD-dependent wildlife, invertebrate and plant species, 
many of which prefer or require large pieces, and also for CWD longevity in the 
ecosystem as small pieces decay more quickly and will not last the rotation. 

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 
Best Management Practices (BMPs) were drawn up in 2004 to improve the management 
of CWD and associated elements, and a draft set of targets were prepared (Morice SFM 
Plan, Appendix D) which provided quantitative figures against which retention 
performance could be measured.   

The purpose of this project is to assess performance of operational guidelines in terms of 
retention of CWD and other structural elements relative to expected ranges, and to 
recommend where and how best to focus future efforts to retain stand structure during 
harvesting operations. 
 

Objective 
To monitor CWD, stubs and residual live trees remaining following harvesting operations 
conducted using the existing CWD guidelines, and to compare the results to the target 
levels listed in the draft monitoring matrices for the appropriate BGC subzone and stand 
type. 
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Methods 
Based on data provided by Canadian Forest Products Ltd (Canfor) and BC Timber Sales 
(BCTS), a list was drawn up of cutblocks in the Morice TSA that had been harvested 
using the guidelines for structural retention introduced in 2005-6.  Cutblocks were 
selected for assessment from this list based on biogeoclimatic subzone/variant, site series, 
composition of the preharvest stand and contractor responsible for harvesting operations.  
Due to limited field time, sampling focussed on cutblocks in the SBSmc2, which is the 
most commonly-harvested subzone/variant, and preference was given to those that 
represented single site series (rather than complexes, which require larger data sets for 
accurate analysis). 
 
Within each cutblock, sampling for CWD used the methodology outlined in B.C. MELP 
and MoF (1998) and Meggs et al (2007).  CWD data were recorded along 3 x 50m line-
intersect transects in a zig-zag pattern, with the initial transect segment oriented randomly 
such that the entire transect was located within the cutover area.  A minimum of 3 line-
intersect plots were assessed in each cutblock, with at least one plot in each Standard Unit 
(SU), up to a maximum of 3 plots per SU where area permitted.  Stubs and immature 
residual trees were assessed in 2 x 20m radius circular plots, located at 50m and 100m 
along the CWD transect.  Plots were not located at the origin of the transect as this would 
have resulted in a disproportionate sampling of the cutblock edge, where retention 
conditions were often not typical of the block. 
 
Recorded attributes of each CWD piece were:  species, diameter, decay class, length class, 
tilt angle, height above ground (vertical distribution) and distance along transect 
(horizontal distribution).  A tally was made of stubs and live trees by size class (sapling:  
>2m tall and <7.5cm dbh; pole:  >7.5cm – 17.5cm dbh; stubs and mature deciduous (all 
diameters); trees smaller than saplings were not recorded).  CWD volume calculations 
used the methods described in Marshall (2000) for line-intersect plots and were compiled 
to provide summaries at the plot, SU and cutblock level for: 

 CWD volume (m3/ha) 
 CWD piece size (diameter and length) 
 CWD distribution (horizontal and vertical) 
 density of stubs and immature/deciduous trees 

 

Results 
A total of 94 plots were completed on 26 harvested blocks consisting of 33 SUs.  A 
summary of total CWD volume, volume of long (>10m) logs and residual live tree 
density by cutblock and standard unit (SU) is presented in Appendix A. 
 

Performance relative to CWD draft matrix volumes 
The current draft monitoring matrix (reproduced in Appendix B) provides CWD volumes 
for High, Mid and Low ranges for each of four site series groups in the SBSmc2, as 
derived from CWD volumes in unmanaged stands.  In order to maintain the range of 
variability in unmanaged stands, approximately 25% of harvested stands in each site 
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series group should fall within the High range, 50% within the Mid range and 25% within 
the Low range (Lloyd, 2003).  
 
The number of sites (by SU) and the total area within each of the matrix monitoring cells 
is shown in Table 1.   
 
Table 1 Distribution of sites and area harvested relative to CWD monitoring 

matrix 
 

Site series group  
V. Poor 

SBSmc2/ 
02,12 

Poor 
SBSmc2/ 
03, 05, 07 

Moderate 
SBSmc2/ 
01, 06, 10 

Good 
SBSmc2/ 

09 
High 
range 

volume criterion 
no. of sites 
total area (ha.) 

>50 m3/ha 
1 

15.5 

>200 m3/ha 
0 
0 

>200 m3/ha 
1 
19 

>300 m3/ha 
0 
0 

 total area (%) 
expected area (%) 

63% 
25% 

0% 
25% 

2% 
25% 

 

Mid 
range 

volume criterion 
no. of sites 
total area (ha.) 

<50 m3/ha 
1 

9.1 

>50 m3/ha 
2 

22.1 

>100 m3/ha 
11 

288.2 

>200 m3/ha 
0 
0 

 total area (%) 
expected area (%) 

37% 
75% 

78% 
50% 

28% 
50% 

 

Low 
range 

volume criterion 
no. of sites 
total area (ha.) 

n/a 
 

<50 m3/ha 
1 

6.4 

<100 m3/ha 
16 

719.4 

<200 m3/ha 
0 
0 

 total area (%) 
expected area (%) 

 22% 
25% 

70% 
25% 

 

 
 
For the “Moderate” site series group – which accounts for most of the harvesting 
operations in the Morice TSA – the proportion of harvested sites and harvested areas is 
strongly skewed to the low end of the natural range of volumes.  Of harvested sites 
surveyed, 57% of sites and 70% of the total area harvested have CWD volumes less than 
100m3/ha, whereas approximately 25% of plots in unmanaged stands of the same site 
series had less than 100m3/ha.  The difference may be due to several factors: 
 

a. that harvested stands may have lower CWD volumes than unharvested stands i.e. 
that harvesting operations may not be maintaining CWD volumes at or near 
preharvest levels 

b. that the dataset on which the monitoring matrix is based may not adequately 
represent the range of CWD volumes in preharvest stands in the Morice TSA 

c. that harvesting may be occurring to a greater extent than expected in sites that 
have lower than average CWD potential. 
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Of these factors, the first can be assessed using preharvest CWD measurements to 
monitor changes in CWD volume before and after harvest.  Preharvest CWD 
measurements would also improve the baseline dataset and allow the evaluation of 
existing data.  The third factor is quite likely to be true – due to the mountain pine beetle 
epidemic, much of current harvesting is occurring in stands that are predominantly 
lodgepole pine.  On average, pine stands have less CWD before harvest and produce less 
CWD after harvest than stands that are predominantly balsam (subalpine fir), or which 
have a significant balsam component (Lloyd, unpubl. data).  This could also be confirmed 
with preharvest CWD assessments. 
 
The CWD draft matrix also specifies volumes for long (>10m) logs, which are usually 
50% of the total volume.  Only one site would be ranked as Mid Range (all others were 
Low Range) – although it should be noted that long log volumes are recognized as the 
most difficult to maintain. 
 

Performance relative to earlier (1999-2002) surveys 
Prior to the implementation of a CWD management strategy, post-harvest surveys were 
completed in 80 cutblocks in the Morice and Lakes TSAs, where no CWD management 
practices had been applied.  Post harvest CWD volumes from 2008 surveys were 
compared to earlier surveys, to assess whether structural retention has improved since   
guidelines were introduced. 
 
Post-harvest CWD volumes were not significantly different between pre-2003 surveys 
and 2008 surveys (Kruskal-Wallis test P>0.05) but long log volumes were 3-4 times 
higher in 2008 than pre-2003 (Kruskal-Wallis test P<0.0001; Figure 1).  It should be 
noted that all cutblocks surveyed in 2008 had been pine-dominated (>50% pine) whereas 
in earlier surveys, 59% of cutblocks had been predominantly pine and 22% had been 
predominantly balsam (which has a higher CWD potential). 
 
Residual live tree densities (retained understory trees) were recorded in all 2008 surveys 
and most pre-2003 surveys.  Residual live trees were 2-3 times more abundant in 2008 
than pre-2003 (Kruskal-Wallis test P<0.001).  Sapling trees (>1.3m tall and <7.5cm 
diameter) were 2-3 times more abundant in 2008, and pole-sized or larger understory 
trees (>7.5cm diameter) were 5-6 times more abundant in 2008 (Figure 2). 
 
Overall, structural retention appears to be the same or better in 2008 than it was before 
2003, despite the fact that current harvesting is more focussed on the less structurally-
diverse pine stands, which generally have a lower potential for CWD and live tree 
retention. 
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Figure 1 Mean total CWD volume and mean long log volume of all blocks surveyed 

2003 and 2008 
 (Error bars represent standard deviation) 
 

Mean density of residual sapling and pole live trees pre-2003 and 2008
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Figure 2 Mean density of residual live trees in all blocks surveyed 2003 and 2008 
 (Error bars represent standard deviation) 
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Post harvest CWD volumes relative to other stand attributes. 
In an earlier report (Lloyd, 2003), post-harvest CWD volumes were found to be 
moderately well predicted by preharvest figures for decay, waste and breakage.  Based on 
2008 data, relationships were investigated between CWD volumes and decay, waste and 
breakage; stand age; and timber type, including % pine and % balsam. 
 
Decay, waste and breakage was moderately correlated with post-harvest CWD volume 
(correlation coefficient r=0.6193, where a value of 1 indicates perfect linear correlation). 
Stand age was moderately poorly correlated with post-harvest CWD volume (correlation 
coefficient r=0.4227), indicating a moderately weak tendency for higher CWD volumes 
from older stands. 
The percentage of balsam (subalpine fir) in the harvested stand was moderately poorly 
correlated with post-harvest CWD volume (correlation coefficient r=0.4873), indicating a 
moderately weak tendency for higher CWD volumes from stands that had included more 
balsam. 
The percentage of lodgepole pine in the harvested stand was poorly correlated with post-
harvest CWD volume (correlation coefficient r=0.2112 with a negative slope), indicating 
a weak tendency for lower CWD volumes from stands that had been primarily pine. 
 

CWD attributes relative to total CWD volumes 
CWD management practices as described in the “Training Manual for Operational Stand 
Structure Retention” (Lloyd, 2006) are intended to maintain CWD logs, stubs and 
residual understory trees intact, in a more or less natural distribution and in as good a 
condition as possible.  The most feasible method is to clump them together so that they 
are easily visible to machine operators, who can then more easily avoid damaging them.  
Two CWD attributes of interest, therefore, are: 

a) volume of intact logs (or large pieces, defined as >10m long) 
b) volume of CWD occurring in clumps with residual understory trees and/or stubs. 

 
There was a strong linear correlation between long log volume and total CWD volume 
(correlation coefficient r=0.8189) and a moderately strong correlation between volume 
occurring in clumps and total volume (correlation coefficient r=0.7189).  This means that 
sites with more CWD volume retained after harvest generally retain more long logs and 
more CWD in retention clumps.  Values that occur outside confidence limits are 
considered to be “above average” or “below average” (Appendix A) and the difference is 
likely due at least in part to the efforts of the harvesting crews to maintain logs and 
clumps. 
 

CWD and understory tree retention in surveyed cutblocks 
A summary of stand attributes, CWD and residual live tree attributes, and log and clump 
retention attributes are shown for each surveyed cutblock and SU in Appendix A.  Site-
specific comments are also included, particularly where the efforts of the harvesting 
contractors were very noticeable. 
 



Post-harvest monitoring for CWD and stand structure retention  

   
R. Lloyd  page 7 

In general, 2008 surveys indicate that clumped retention of CWD, live trees and stubs 
was attempted more or less successfully on 15 of the 26 surveyed blocks.  Seven blocks 
demonstrated retention of live understory trees but not of intact logs (though piles of 
broken debris might have been retained), and four blocks showed little or no attempt at 
retention of trees and logs. 
 
Cutblocks that include the best examples of CWD and live tree retention are listed in 
Table 2, and cutblocks with few or no attempts at retention are listed in Table 3.  “Best” 
examples do not necessarily occur throughout the block.  Comments on these cutblocks 
(and others) are given in Appendix A. 
 
Table 2 Best examples of post-harvest structural retention 
 

Cutblock ID Preharvest timber 
type 

A74146 Pl(BlSx) 
A77748 (part) PlSx 
A77749 (part) PlBl(Sx) 
A77751 PlBl(Sx) 
A80834 Pl(Bl) 
KIDP0039 (part) Pl(Bl) 
KIDP_005 Pl(SxBl) 
TAHT736020 Pl(SxBl) 

 
 
Table 3 Least successful examples of post-harvest structural retention 
 

Cutblock ID Preharvest timber 
type 

A61318 Pl 
A74147-2 PlSx 
A77770 Pl(Sx) 
BUCK_002 Pl(Sx) 
KIDP0039 (part) Pl(Bl) 

 
Note that the most successful examples of structural retention generally include at least a 
minor component of balsam in the preharvest stand, whereas the least successful 
examples are generally predominantly pine.  While pine stands often have less 
opportunity for post-harvest retention, the blocks listed in Table 3 also appear to 
demonstrate little attempt at retention.  It is of note that KIDP_0039 occurs in both tables 
although the block contained only one SU.  It is likely that two different crews were 
responsible for harvesting in this block, which would indicate a substantial difference in 
results due to the effort of the machine operators. 
 



Post-harvest monitoring for CWD and stand structure retention  

   
R. Lloyd  page 8 

In many instances, retention clumps consisted entirely of understory trees without 
associated CWD, or of trees with piles of short pieces of debris (Table 4).  It often 
appeared that the harvesting crew had attempted to maintain retention clumps but had not 
understood the value of intact logs, or had not realized that simply piling debris against 
live trees might cause excessive damage to the tree.  In most cases, clarification of the 
intent and strategies for CWD and live tree retention is strongly recommended. 
 
Table 4 Partly successful attempts at post-harvest structural retention 
 

Cutblock ID Preharvest timber 
type 

A77753 Pl(Sx) 
A77773 PlSxBl 
KIDP_025 PlSx 
NADI0009 Pl(Sx) 
PARR205042 Pl(Sx) 

 
 
The composition of roadside burn piles may also indicate the opportunities for CWD 
retention on the cutblock – for instance, where piles contain intact logs or large pieces, it 
is likely that logs are being brought to the roadside that could more usefully be left 
distributed on the block, or could be redistributed afterwards, whereas if piles contain 
only fine debris or small pieces, it is likely that intact logs are all being put to use (either 
in the mill or remaining on the block as CWD). 
 
Systematic surveys of burn piles were not undertaken – in about half the blocks surveyed, 
the piles had already been burned – but field notes and photographs were used to provide 
a qualitative assessment of burn pile composition.  Cutblocks with burn piles that 
included more than a few intact logs or large pieces are shown in Table 5, and further 
comments are given in Appendix A.  (This is not a waste assessment; no indication of 
merchantability is implied.) 
 
Table 5 Location of burn piles with intact logs or large pieces 
 

Cutblock ID Preharvest 
timber type 

A77751 SU2 Pl 
A80834 (part) Pl(Bl) 
PARR205042 (part) Pl(Sx) 
PARR483045 (part) Pl(Sx) 
BUCK_002 Pl(Sx) 
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Sampling precision 
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 SEM< 20% are becoming the accepted standards of accuracy for 
estimating CWD populations (Van Wagner 1982; Woldendorp et al. 2002; B.C. MoF 
2005).  Of the 33 cutblock SUs surveyed, 5 were too small to allow multiple plots  and 
summary statistics are therefore not possible.  Of the remaining 28 SUs, all had a CV less 
than 100%, and 18 also had a SEM less than 20%.  Required sampling precision was 
therefore met in all possible cases. 
 
It should be noted that in SUs with a relatively high CV (>50%), CWD distribution was 
not at all uniform – either as a result of varying stand attributes or due to different levels 
of contractor effort.  This variation should be accounted for in stratified plot locations 
(making sure that differing areas are represented) rather than simply adding extra plots to 
the cutblock. 
 

Recommendations 
• Pre-harvest CWD assessments are strongly recommended, to ascertain whether 

the baseline data used to develop the monitoring matrix accurately reflect the 
stands being harvested; to provide baseline data on large logs which is not 
currently available; and to refine the range of volumes recommended by the draft 
monitoring matrix.  Pre-harvest assessments would also provide the additional 
data that may be required where CWD targets for harvested blocks are considered 
necessary. 

• Additional training of harvesting crews is strongly recommended, either as 
tailgate sessions in the field (preferred) or as part of pre-work conferences.  It is 
clear from 2008 surveys that some harvesting contractors appear to make little 
effort to maintain structural legacies from the original stand, while others do 
appear to make an effort but could greatly benefit from some guidance as to 
where this effort would be best applied. 

• Roadside cleanup crews should be included in training sessions or pre-work 
conferences – there were numerous instances of logs occurring in burn piles that 
should have been left undisturbed, or relocated in clumps with trees, or in groups 
as habitat piles. 

• Post-harvest assessments should be extended to include the SBSdk and ESSFmc 
subzones, particularly as these generally include different levels of preharvest 
structure and preharvest balsam, which may greatly influence post-harvest 
retention opportunities. 

• This project should be extended to the Lakes TSA, which has similar CWD 
requirements in its Sustainable Forest Management plan. 

 
 The volume ranges in the draft CWD monitoring matrix are being reassessed, both for 
selection of criteria, overall volume and for consistency of results.  Recommendations for 
changes, or regarding the need for additional data, will be made in 2009-10. 
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Appendix A – Summary of 2008 surveys 
 

Block ID S.U.
harvesting 
contractor

timber 
type

stand 
age

primary 
site 
series

mean 
CWD 
volume 
(m3/ha)

target 
volume 
(total)

no. of plots 
that exceed 
target 
volume

long log 
(>10m) 
volume

target 
volume 
(long 
logs)

total live 
trees/ha. 
(sapl+pole) burn piles

long log 
retention clump retention comments

A61318 1 Neufeld Pl 140 01 77 na na 25 na 13
unknown 
(burned) mainly aspen below average

This was a pine stand with little original structure and very few logs or live trees 
remaining after harvest.  Much of the CWD volume, especially the long log 
volume, is actually aspen and is derived from one aspen clone in plot 2, which 
was left standing at harvest, and much of it has now fallen.

A74146 1 Leroy Wiens Pl(BlSx) 140 01 153 >100 3 out of 3 21 >50 121
OK (small 
pieces)

good on east 
side, below 
average 
elsewhere

good on east 
side, average 
elsewhere

Excellent retention on east side of block; lots of live trees, stubs and CWD 
including intact logs, frequent clumping.  Note that some burn piles are located 
too close to retained live trees -- heat from the burn will kill the trees.  Interesting 
debris pile around a stub -- doesn't include intact logs but makes for good small 
mammal habitat, and pushing debris up against a stub won't damage it (it would 
kill a live tree).

A74147-2 1 T. White PlSx 130 01 74 na na 12 na 42
unknown 
(burned) average below average

Probably not a structurally diverse stand prior to harvest, but little or no attempt at 
clumping seems to have been made.  

A77747 1 Vandenborn PlSx 130-180 01 143 na na 47 na 39
unknown 
(burned) above average below average

Good retention of scattered long logs; clumps are good but sparse and nearly all 
on the west side of the block; ground on the east side may be too broken and 
rocky to allow machines to work around clumps.

A77748-1 1 R&B Silvicult PlSx 130-150 01 57 na na 15 na 133
unknown 
(burned) average average

Good understory retention with Bl, Sx and aspen, generally few logs but one 
outstanding textbook clump complete with "fencepost" rub trees.

A77749 1 Groot PlBl(Sx) 250 01 147 >200 0 out of 3 31 >100 77

mostly OK; 
some intact 
logs average above average

Generally good clump and intact log retention -- in particular, there were some 
piles of fairly intact non-merch logs retained at the west end of the block, about 6-
10 logs each, near the timber edge (so effectively in association with live trees).  
This may be an excellent way of using unmerch logs inadvertently taken to the 
roadside -- have an excavator put them in groups either near live trees or stubs, 
or at least out of the way of cleanup activities.

A77751 1 Groot PlBl(Sx) 220 01 131 >100 2 out of 3 43 >50 138

mostly OK; 
some intact 
logs above average

above average 
(best)

Excellent clump and intact log retention, especially on south side of block; clumps 
include trees, intact logs and stubs.  Intact logs also placed to the side of skid 
routes, out of the way.

A77751 2 Groot Pl 220 02 53 na na 2 na 394
intact logs 
included below average below average

Excellent understory retention but few logs -- this is an 02 site and trees are small, 
but burn piles contain logs that would be more useful left scattered on the block 
(for soil as well as biodiversity).

A77753 1 Himech Pl(Sx) 140-150 01 71 na na 15 na 223
intact logs 
included average average

Good understory retention but little apparent attempt to include logs with retained 
trees -- most CWD in clumps is windthrown Bl or broken pieces.

A77770 1 Neufeld Pl(Sx) 160 01 55 na na 11 na 62

lots of small 
pieces and 
intact logs 
included average below average

No apparent attempt at clumping except for 2 small clumps at the wetland edge.  
CWD is scattered and broken and much more abundant in some areas than 
others e.g. the south part of the block had far more scattered short pieces than 
anywhere else.

A77770 2 Neufeld 140 03/01 92 >50 1 out of 1 21 >25 48 unknown average below average similar to SU1.

A77773-1 1 Maillott PlSxBl 140-160 01 82 na na 11 na 438 unknown below average above average

Exceptionally good understory retention, well maintained between skid routes, but 
most of the CWD is in small, broken pieces.  Most of the logs associated with live 
trees were broken up, except in one area between the timber edge and a WTP.

A77773-1 2 Maillott 130 02/01 15 na na 3 na 525 unknown average above average
Excellent understory retention but very few logs of any kind (extremely low volume 
even for an 02 site).

A80834 1 Priest Pl(Bl) 190-220 01 185 >200 1 out of 2 56 >100 64
some large 
pieces average

above average 
(best)

This was a pine-balsam stand with opportunities for retention of understory trees 
and large, non-merchantable balsam logs.  Cruise data do not distinguish 
between SU's.  SU1 includes excellent clump retention with some of the best 
intact logs seen, especially on the north side; however, there are many large 
pieces in burn piles which would be better left on the block.  Problems may have 
been caused by large volumes of small pieces, which are cluttering up the ground 
but are less valuable ecologically than large ones.

A80834 1a Priest 02 71 na na 17 na 44
OK (small 
pieces) average average

This is a dry 02 area identified after the SP map was produced -- retention is 
correspondingly lower but fair for the site.

A80834 2 Priest 180 06/01 179 >200 1 out of 2 38 >100 28
intact logs 
included average above average

Includes excellent clump retention but also a large volume of small pieces.  Some 
moderate sized logs have been collected in small piles, which provide valuable 
habitat for some wildlife species.  Burn piles include intact logs, especially at the 
south side of the block -- these should be left dispersed or removed and left as 
habitat piles -- see photos for an excellent example of retained logs that could 
have been made from burn pile logs.  
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Block ID S.U.
harvesting 
contractor

timber 
type

stand 
age

primary 
site 
series

mean 
CWD 
volume 
(m3/ha)

target 
volume 
(total)

no. of plots 
that exceed 
target 
volume

long log 
(>10m) 
volume

target 
volume 
(long 
logs)

total live 
trees/ha. 
(sapl+pole) burn piles

long log 
retention clump retention comments

BUCK_002 1 Meints Pl(Sx) 169 01 81 >100 1 out of 4 6 >50 6
intact logs 
included below average

below average 
(almost none)

Moderate volumes of CWD but all in short, broken pieces; very few long logs or 
live trees; little or no evidence of clumping.  Burn piles include intact logs, 
apparently including felled small (understory) trees.  This block appears typical of 
harvesting practices 10 years ago.

BUCK0008 1 Himech PlSx(Bl) 171 01 112 >100 3 out of 4 23 >50 51
unknown 
(burned) average below average

Some attempts at clump retention especially on west side; north and east sides 
seem relatively featureless but may always have been so.

KIDP_0039 1 Wilson Pl(Bl) 190 01 140 >100 2 out of 3 36 >50 93 unknown

plot 1&2 below 
average; plot 3 
above average 
(best)

plot 1&2 below 
average; plot 3 
above average 
(best)

Although listed as one SU, the west side of this block is very different from the 
centre and east.  The west side has abundant live tree and log retention, excellent 
clumping including intact logs, excellent use of stubs to protect live trees.  The 
centre and east side have large volumes of short, broken logs and very few 
clumps, and these are retained trees without associated logs, or piles of short 
pieces pushed up against badly damaged live trees.  Looks like two separate 
harvesting crews.

KIDP_005 1 Groot Pl(SxBl) 155 06 204 >200 1 out of 3 88 >100 58
unknown 
(burned)

above average 
(best) average

Excellent retention, especially of intact logs, also of trees; frequent clumps that 
include understory trees, stubs and intact logs.  Overall CWD volumes are high; 
however it was clear that logs survive intact much more easily if placed alongside 
clumps of trees and out of the path of the skidder.  Excellent use of stubs as "rub 
posts" to protect live trees from skidder damage.  Some collection of short logs 
into "habitat piles".

KIDP_005 2 Groot 01 151 >200 0 out of 1 36 >100 84
unknown 
(burned) average average similar to SU1; less CWD volume.

KIDP_025 1 Himech PlSx 133 01 42 >100 0 out of 3 9 >50 107

good (small 
pieces) -- 
larger logs left 
alongside but 
out of piles average average

Excellent understory retention but trees rarely had logs associated with them 
except for existing deadfall or windthrown small Bl.  CWD volumes generally low; 
several piles of long logs by the roadside were not included in burn piles but could 
have been utilized on the block (dispersed or as habitat piles).

KIDP_025 2 Himech 07 42 >50 0 out of 2 5 >25 109 as SU1 average average similar to SU1.

KIDP_026 1 Wilson Pl 131 01 69 >100 0 out of 3 11 >50 66
OK (small 
pieces) average average

Originally an almost pure pine stand; little structure remaining after harvest.  
Clumps appear to have been retained where possible.

NADI0009 1 K&D Pl(Sx) 152 01 164 >100 3 out of 3 28 >50 127
some large 
pieces below average average

Lots of volume in this block but mostly short and broken.  Clumps of understory 
trees were retained, but appear not to have logs associated with them, or have 
piles of short logs apparently pushed up alongside, which has in some cases 
damaged the retained live trees.

PARR102025 1 Hladun PlSx NA 01 64 >100 0 out of 3 17 >50 64 unknown average average
Good understory retention on east side of block; west side appears to have been 
mainly alder; some fair clumping with intact logs and live trees on north side.

PARR102031 1 Kyah Pl NA 01 69 >100 0 out of 3 12 >50 45
unknown 
(burned) average above average

Some nice clumps that make the best of an almost pure pine stand; block had 
considerable windthrow and the retained trees that survived best were clumped 
and relatively stocky.

PARR205042 1 Kyah Pl(Sx) 130 01 83 >100 0 out of 4 11 >50 78

intact logs 
included 
mainly on NE 
side of block below average below average

Moderate amounts of CWD and retained understory trees, but they don't appear 
to be clumped; logs are scattered, mostly broken and relatively short.  Burn piles 
in the NE part of the block include intact logs; should be left dispersed.

PARR483045 1 Hladun Pl(Sx) 113 01 97 >100 1 out of 3 33 >50 8

intact logs 
included in 
large (NW) unit

above average 
in small unit, 
average 
elsewhere

below average 
(almost none)

This block consists of four smaller units.  The large one (NW) has very little 
retention and no evidence of clumping, but appears to have been originally pine 
with a mainly alder understory.  Burn piles included large logs and one was 
composed entirely of intact logs.  The small (NE) unit has several clumps and 
much better long-log retention; it appears to have had a higher inital spruce-
balsam component.

TAHT201028 1 K&D Pl(Sx) 125 01 93 >100 2 out of 3 24 >50 166
unknown 
(burned) average above average

Extraordinary attempts were apparently made to retain live pine and understory 
trees, especially on the east side; however, clumping often involved piling short 
broken logs up against standing live trees (see photos).  Windthrow of standing 
live pine improved CWD in clumps.

TAHT736020 1 K&D Pl(SxBl) 131 01 158 >100 2 out of 2 23 >50 54
unknown 
(burned) below average below average

Generally has large volumes of short (<5m) broken pieces; the isolated east side 
has very large numbers of short pieces in flat areas, with almost nothing on the 
hillside.  Some excellent intact-log retention near timber edge.

TAHT736020 2 K&D 05 160 >100 1 out of 1 50 >50 28
unknown 
(burned) above average above average

Excellent clumping and intact log retention -- may be due in part to the main part 
of this stratum being a hillside with constrained skidding patterns; logs, stubs and 
retained trees are between skid routes.  Flat areas have dispersed skidding and 
look like SU1.  

TAHT736021 1 K&D Pl 121 01 65 na na 10 na 36
unknown 
(burned) average average

Although listed as one SU, the east side of this block appears to be drier and with 
sparser retention than the west.  Both sides were even-aged pine, but the west 
side has a huge number of small broken logs.  Opportunities for clumping were 
limited (little understory) -- using stubs as clump markers to minimize damage to 
intact logs could have been used instead.

TAHT736029 1 Groot Pl(Sx) 132 01 94 >100 1 out of 4 15 >50 54
unknown 
(burned) average average

The south side of this block appears to have been a uniform pine stand with little 
understory and little structure remaining after harvest.  The north side has more 
logs and more live tree retention (including some areas that may never have had 
a merchantable overstory).  Some "habitat piles" were made out of shorter broken 
logs on the north side; areas with live understory trees generally lacked CWD (i.e. 
trees and logs tend to be separate).
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Appendix B – Draft monitoring matrix for the SBSmc2 
 

 
 

Site Group  
 
 V. Poor Poor Moderate Good 

Snags + DWB: 
>50m3/ha 
 

Snags + DWB: 
>80m3/ha 
AND /05 leading 

Snags + DWB: 
>150m3/ha 
 

Snags + DWB: 
>150m3/ha 
 

VOLUME: 
>50m3 

DIAMETER: 
50% of volume 
>20cm diameter 

LENGTH: 
40% of volume 
>10m long 
 

VOLUME: 
>200m3 

DIAMETER: 
70% of volume 
>20cm diameter 

LENGTH: 
50% of volume 
>10m long 
 

VOLUME: 
>200m3 

DIAMETER: 
70% of volume 
>20cm diameter 

LENGTH: 
50% of volume 
>10m long 
 

VOLUME: 
>300m3 

DIAMETER: 
40% of volume 
>40cm diameter 

LENGTH: 
50% of volume 
>10m long 
 

H
ig

h 
ra

ng
e 

FIELD TARGET: 
35 logs >15m long 

FIELD TARGET: 
100 logs >15m long 

FIELD TARGET: 
70 logs >20m long 

FIELD TARGET: 
70 logs >20m long 

Snags + DWB: 
<50m3/ha 

Snags + DWB: 
30-80m3/ha 

Snags + DWB: 
75-150m3/ha 

Snags + DWB: 
100-150m3/ha 

VOLUME: 

DIAMETER: 

LENGTH: 

Best management 
practices 
 
 

VOLUME: 
>50m3 

DIAMETER: 
70% of volume 
>20cm diameter 

LENGTH: 
50% of volume 
>10m long 
  

VOLUME: 
>100m3 

DIAMETER: 
70% of volume 
>20cm diameter 

LENGTH: 
50% of volume 
>10m long 
  

VOLUME: 
>200m3 

DIAMETER: 
40% of volume 
>40cm diameter 

LENGTH: 
50% of volume 
>10m long 
 

M
id

 ra
ng

e 

 FIELD TARGET: 
35 logs >15m long 

FIELD TARGET: 
35 logs >20m long 

FIELD TARGET: 
50 logs >20m long 

Snags + DWB: 
<50m3/ha 

Snags + DWB: 
<30m3/ha 

Snags + DWB: 
<75m3/ha 

Snags + DWB: 
<100m3/ha 

M
od

ifi
ca

tio
n 

fo
r e

xi
st

in
g 

de
ad

 w
oo

d 

Lo
w

 ra
ng

e VOLUME: 

DIAMETER: 

LENGTH: 

Best management 
practices 
 
 

VOLUME: 

DIAMETER: 

LENGTH: 

Best management 
practices 
 
 

VOLUME: 

DIAMETER: 

LENGTH: 

Best management 
practices 
 
 

VOLUME: 

DIAMETER: 

LENGTH: 

Best management 
practices 
 
 


