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Introduction 
Mixtures of trembling aspen (Populus tremuloides Michx.) and lodgepole pine (Pinus 

contorta var. latifolia Engelm.) regenerate naturally throughout the Sub-Boreal Pine–Spruce 
(SBPS), Sub-Boreal Spruce (SBS), Interior Douglas-fir (IDF), and Interior Cedar–Hemlock 
(ICH) zones in the Cariboo–Chilcotin area of the Southern Interior Forest Region. Due to the 
rapid height growth and high initial sucker densities of young aspen, these stands generally 
require some management at the juvenile stage to meet conifer growth objectives. Strategies 
designed to lessen competition from young aspen have become more complex over the past 
decade. In light of our current understanding of the importance of broadleaf tree species to overall 
ecosystem health, successful management of young pine–aspen stands now requires practitioners 
to find a balance between removing aspen to meet lodgepole pine growth objectives and retaining 
as much aspen as possible to (a) preserve the ecosystem benefits conferred by broadleaf species, 
(b) reduce suckering, and (c) reduce silviculture treatment costs.  

The EP1152 pine-aspen competition project has studied the competitive effects of aspen 
on lodgepole pine in young stands across a range of Cariboo-Chilcotin ecosystems since 1999. 
The project began with a retrospective examination of natural IDFdk and SBSdw stands 
(Newsome et al. 2003, 2008), and then proceeded to test the findings in a series of experiments 
involving the the manipulation of aspen density and spatial arrangement in the IDFdk3 
(reclassified from IDFxm) (Newsome et al. 2004a), the SBSdw2 (Newsome et al. 2004b), the 
SBPSxc (Newsome et al. 2006a), and SBSdw1 (Newsome et al. 2006b). One of the main 
objectives of this project is to provide scientific research results to assist with operational 
management decisions, and the individual experiments are now providing information that can be 
tested on an operational basis.  

The adaptive management phase of this project will test our results in terms of stand level 
application and responses in the SBSdw1 and the SBPSmk, both of which are common 
ecosystems in the Cariboo-Chilcotin. Although the SBPSmk has not been studied specifically in 
the parent EP1152 research project, it is situated elevationally between the SBSdw1 and the 
IDFdk3 variants, and we anticipate that competitive interactions will be intermediate between the 
moister, more competitive SBSdw1 and the drier, less competitive IDFdk3. The adaptive phase of 
the project will involve treating areas that are larger than is strictly necessary for research 
purposes. This will (a) provide practical information regarding the implementation of aspen 
retention treatments on an operational basis, (b) provide operational practitioners with a visual 
sense of the target aspen retention levels, and (c) provide an opportunity to examine the effects of 
treatments on values other than tree responses (e.g., wildlife).  

In cooperation with our industrial partner Tolko Industries, Ltd. West Fraser Timber  Co. 
Ltd and BC Timber Sales, a plan was made to develop and implement operational prescriptions 
for four cutblocks of minimum 30 ha size, two in each of the SBPSmk and SBSdw1. This report 
describes site selection, layout, and baseline measurement for the four sites, which was carried 
out in 2007 (SBPSmk) and 2008 (SBSdw), plus treatment and the Year 0 assessment 
(immediately post-treatment) for the SBPSmk sites (2008).  

 
 

Objectives 
Objectives of the adaptive management phase of the EP1152 project are:  

1. To test aspen retention levels that have been suggested by the retrospective and variable 
density studies for the SBSdw1. 

2. To extrapolate retention level(s) suggested by results in the IDFdk3 and SBSdw1 to 
conditions in the intermediate SBPSmk subzone. 
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3. To compare an operationally acceptable aspen retention level (e.g., broadcast removal) 
with a higher retention of 2500 tall aspen/ha, and with an uncut control. 

4. To examine the effects of the retention treatments on stand growth and yield. 
5. To examine the effects of the retention treatments on neighbourhood interactions between 

target pine and aspen. 
6. To test the treatment prescriptions on an operational scale. 

 

Methods  
Site selection and descriptions 
 
The access notes and site maps for all four sites can be found in Appendix 1.  
 
SBPSmk  
In July 2007, two sites were selected that met the following criteria: 

• They were in the SBPSmk subzone, and were predominantly site series 06 or 01 (the two 
most commonly occurring site series) 

• They had to accommodate three treatment units, each of at least 10 ha. 
• Aspen was abundant enough that the site was deemed to be in need of some level of 

operational aspen removal treatment. 
• The abundance of tall aspen (aspen as tall or taller than crop pine) was such that three 

spatially distinct 100 m x 100 m (1 ha) treatment plots could be established that had 
relatively homogenous distribution of at least 3000 tall aspen stems/ha (15 tall aspen in a 
3.99 m radius around target pine).  

• Slope and aspect were consistent. 
• The site was at least 6 years old (initially we tried for 10 years old, but we could not find 

sites that had not already been brushed). 
 
Miner Lake site 

The Miner Lake site is at 29 km on the Spokin Lake Road (access notes are in Appendix 
I), approximately 57 km from Williams Lake, at latitude 52o 10.24’N and longitude 121o 32.12’W 
(UTMs: 600073 Easting, 5781347 Northing). It is a subhygric site in the SBPSmk subzone (Sub-
Boreal Pine–Spruce moist cool subzone) with consistent 06 site series (SMR=5; SNR=C). The 
site is very gently sloping (3–6%) with variable aspect due to the fact that the site is almost flat 
(plot 1 is on the southeasterly facing slope just over a shallow height of land that runs through the 
site, and plots 2 and 3 are northwesterly facing). It is situated at an elevation of 1040 m. Soils are 
gray luvisols, with silty-clay loam to loam texture in the rooting zone, and a clay-enriched 
restricting layer at depths of 28-38 cm. 

The site (93A012 – 066) was logged in June 1996, drag scarified in July 1997 and 
left for naturals. Then in 2001 the site was fill planted.  Pine age ranges from 8 (planted 
stock  inclusive of one year at time of planting) to 10 year old naturals in spring 2008. At 
the time of treatment, vegetation at the Miner Lake site was dominated by trembling 
aspen and a low herb-shrub layer that is typical of the BEC unit. It included dwarf 
blueberry (Vaccinium caespitosum), velvet-leaved blueberry (Vaccinium myrtilloides), 
strawberry (Fragaria virginianum), and western fescue (Festuca occidentalis).  
 
14 km Spokin Lk Site 

The 14 km site is at 14 km on the Spokin Lake Road, approximately 42 km from 
Williams Lake (access notes are in Appendix I), at latitude 52º11.03' N and longitude 121º40.16' 
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W (UTMs: 590691 Easting, 5782273 Northing). It is in the SBPSmk subzone (Sub-Boreal Pine–
Spruce moist cool subzone) with consistent 06 site series (SMR=5; SNR=C). The site is nearly 
flat (slope of 2-4%) with a southwesterly aspect. It is situated at an elevation of 1050 m. Soils are 
gray luvisols, with silty-clay loam to silt-loam texture in the rooting zone and a clay-enriched 
restricting layer at depths of 18-30 cm. 

The 44.5 ha cutblock (mapsheet-opening 93A 012-022; CP 452, Block 2) was logged as a 
clearcut with reserves in October 1996 and then drag scarified in August 1997. Pine were fill 
planted in 2000, and survival was good. The planted seedlings  (germinated in 1999) would be 
approximately one year younger than the naturals (probably germinated in 1998).  At the time of 
treatment, vegetation at the 14 km Lake site was dominated by trembling aspen and a low herb-
shrub layer. It included dwarf blueberry (Vaccinium caespitosum), rose (Rosa acicularis), 
strawberry (Fragaria virginianum), and pinegrass (Calamagrostis rubescens).  

 
SBSdw 
Between June and September 2008, two sites were selected that met the following criteria: 

• They were in the SBSdw subzone, and were predominantly mesic 
• They had to accommodate three treatment units, each of at least 10 ha. 
• Aspen was abundant enough that the site was deemed to be in need of some level of 

operational aspen removal treatment. 
• The abundance of tall aspen (aspen as tall or taller than crop pine) was such that three 

spatially distinct 100 m x 100 m (1 ha) treatment plots could be established that had 
relatively homogenous distribution of at least 2000 tall aspen stems/ha (10 tall aspen in a 
3.99 m radius around target pine).  

• Slope and aspect were consistent. 
• The site was at least 6 years old (to be consistent with the minimum age of the SBPSmk 

sites). 
 
Philemon Lake Site 

The Philemon Lake site is at 2 km up the Philemon Lake Road, off the Beaver Lake 
Road, approximately 64 km from Williams Lake (access notes are in Appendix I), at latitude 52o 
29.103’N and longitude 122o 05.48’W (UTMs: 561336 Easting, 5815496 Northing). It is a mesic 
site in the SBSdw2 variant (Sub-Boreal Spruce dry warm subzone, Blackwater variant) with 
consistent 01 site series (SMR=4; SNR=C). It is located near the mapped boundary of the 
SBSdw2 and the SBSdw1 (Horsefly variant), but the presence of pinegrass and kinnickinnick 
suggest the dw2. The site is gently sloping (4–8%) with NE aspect. It is situated at an elevation of 
860 m. Soils are Gray Luvisols, with silty-clay loam to loam texture in the rooting zone, and a 
clay-enriched restricting layer at depths of 33-42 cm. 

The 40 ha cutblock (93B050-118; CP 571; Block1) was logged in 1999, disk trenched in 
October 1999, and planted in June 2001. Pine were 8 years old (including 1 year in nursery) at the 
time of layout. At the time of treatment, vegetation at the Miner Lake site was dominated by 
trembling aspen and a low herb-shrub layer dominated by prickly rose (Rosa acicularis), spirea 
(Spirea betulifolia), and pinegrass (Calamagrostis rubescens).  

 
Gavin Lake Site 

The Gavin Lake site just off the Likely Road, near the Gavin Lake turnoff, 68 km 
from Williams Lake (access notes are in Appendix I), at latitude 52º30' N and longitude 
121º49' W (UTMs: 580500 Easting, 5817250 Northing). It is a mesic site in the SBSdw1 
variant (Sub-Boreal Spruce dry warm subzone, Horsefly variant). The site is nearly flat. It 
is situated at an elevation of 962 m. The 42 ha cutblock (mapsheet - opening 93A 051-
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335) was clearcut logged in 2000. Pine in combination with spruce and a small amount of 
Douglas-fir were planted in 2003. Selected target pine had to have at least 5 growth 
intervals above the lowest node in 2008. At the time of treatment, vegetation at the Gavin 
Lake site was dominated by trembling aspen. A more detailed soil and vegetation 
description will be added after collection of soil and vegetation data in 2009.  
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Locating and laying out treatment units and assessment plots 

(a) Treatment units 

Procedures were the same at all sites. In order to get a general sense of aspen size and 
density relative to pine, a series of transects was run through each cutblock during the process of 
site selection. Potential treatment plot locations having suitable aspen density (i.e., at least 3000 
tall aspen stems/ha for the SBPSmk and at least 2000 tall aspen stems/ha for the SBSdw) and 
crop pine characteristics were marked on field maps. Once site selection was confirmed, 
candidate treatment plot locations were revisited, and three were chosen that (a) met aspen 
distribution criteria, (b) were as similar to each other as possible, and (c) were distributed in way 
that allowed the cutblock to be divided into three operational treatment units of at least 10 ha. 
Once the treatment plot locations were confirmed, operational boundaries between aspen removal 
treatment units were flagged heavily in pink MFR research flagging. 

(b) Treatment plots 

Treatment plot locations were chosen in an effort to provide relatively homogenous 
distribution of tall aspen/ha within an area of approximately 1ha. Aspen distribution is naturally 
patchy, however, and it was difficult to avoid including small areas with lower aspen density. The 
exact plot location was selected so that the most homogenous aspen distribution possible occurred 
within the central area where measurements would be conducted. Square plots were employed in 
all treatment units of the SBPSmk sites, but a combination of square and rectangular plots was 
used for the SBSdw sites to accommodate selection of homogenous stand conditions. Dimensions 
of individual treatment plots are provided in Table 1. The perimeter of each treatment plot was 
flagged heavily in orange MFR research flagging. Corners were marked with  rebar covered with 
white PVC pipe and flagged with additional orange and black stripe flagging. The PVC pipe was 
hard to drive into the ground and tended to shatter, so it is not driven in too securely. The rebar is 
securely pounded in. The treatment plot centre was located by hip chaining diagonally from 
corner to corner and selecting the spot where the diagonals crossed. The treatment plot centre was 
marked with rebar covered with orange PVC pipe.  

 
(c) Assessment plots 

Assessment plots measuring 50 x 50 m (for the square plots) or 40 x 60 m (for the 
rectangular plots) were located at the centre of the treatment plots, leaving a 25 m (or 20 m in the 
case of the 80 m wide rectangular plot) buffer around the area where target pine would be 
selected and assessed. Each corner of the assessment plot was marked with blue painted 4’ 
wooden posts.  

Within each assessment plot, a 5 x 5 grid (4 x 6 grid for the rectangular plots) with 10 m spacing 
between gridpoints was laid out, and gridpoints were marked with wire pins. The pins were 
flagged with orange and blue, or just blue. Starting from a corner of each plot (Table 1), 
gridpoints were numbered in felt pen from 1-25 (1-24 in the rectangular plots). These gridpoints 
would later correspond with tag numbers 1-25 in Plot 1, 26-50 in Plot 2, and 51-75) in Plot 3. 
Starting at gridpoint #1, the closest healthy lodgepole pine (up to a distance of 2-3 m from the 
gridpoint) was examined for age and density of neighbouring tall aspen within a 3.99 m radius 
(Table 2). Pine with stem disease, or other potentially killing problems were rejected. Pine were 
also rejected if if there was a large residual aspen whose canopy fell within the 3.99 m radius. If a 
pine met all criteria, it was tagged and became a target pine. At the Philemon Lake and Gavin 
Lake sites, we chose trees with a minimum of 7 and 5 years growth above the first indication of a 
whorl, respectively. 
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Target pine were flagged with blue, and tagged at the highest sturdy branch with the tag 
that corresponded to the gridpint number. Moving from gridpoint to gridpoint, this process 
continued until 16 target pine had been selected and tagged with numbers corresponding to the 
gridpoint numbers. In Plot 1, tags 1-25 were used, in Plot 2, tags 26-50 were used, and in Plot 3, 
tags 51-75 were used. Tags were discarded for gridpoints where an acceptable pine was not 
found. Tag numbers 1-75 are part of a continuous numbering system for each site (explained 
below in the G&Y section). 

 

Table 1. Details of treatment plot locations  

Site Factor Plot 1 Plot 2 Plot 3 
Miner Lake Dimensions  100 x 100 m 100 x 100 m 100 x 100 m 
 Bearings of plot edges 171o by 81o 174o by 84o 174o by 84o 
 GPS of location 

corner 
NW corner: 
N52o10.216’/ 
W121o31.953’ 

NW corner: 
N52o10.394’/ 
W121o32.226’ 

NE corner: 
N52o10.418’/ 
W121o32.225’ Not 
correct needs to 
be re-done in 
2009 

 Location of subplot 1 Nearest to NW 
corner 

Nearest to NW 
corner 

Nearest to NW 
corner 

 Bearing to subplot 2 171o 174o 174o 
14 km Dimensions  100 x 100 m 100 x 100 m 100 x 100 m 
 Bearings of plot edges 0o by 90o 50o by 140o 50o by 140o 
 GPS of location 

corner 
SE corner: 
N52o11.100’/ 
W121o40.575’ 

SE corner: 
N52o11.044’/ 
W121o40.326’ 

NW corner: 
N52o11.055’/ 
W121o40.414’ 

 Location of subplot 1 Nearest to SE 
corner 

Nearest to SE 
corner 

Nearest to NW 
corner 

 Bearing to subplot 2 0o 50o 230o 
Philemon 
Lake 

Dimensions  90 x 90 m 80 x 110 m 90 x 90 m 

 Bearings of plot edges 45o by 225o 230o by 320o 70o by 250o 
 GPS of location 

corner 
S corner: 
N52o29.042’/ 
W122o05.872’ 

SE corner: 
N52o29.042’/ 
W122o05.921’ 

SW corner: 
N52o29.134’/ 
W122o05.956’ 

 Location of subplot 1 Nearest to S corner Nearest to SE 
corner 

Nearest to SW 
corner 

 Bearing to subplot 2 135o 320o 70o 
Gavin Lake Dimensions  100 x 100 m 90 x 110 m 100 x 100 m 
 Bearings of plot edges 0o by 90o 150o by 330o 0o by 90o 
 GPS of location 

corner 
SE corner: 
N52o29.916’/ 
W121o48.796’ 

SE corner: 
N52o30.022’/ 
W121o48.981’ 

SE corner: 
N52o30.093’/ 
W121o49.091’ 

 Location of subplot 1 Nearest to SE 
corner 

Nearest to SE 
corner 

Nearest to SE 
corner 

 Bearing to subplot 2 0o 330o 0o 

 

Table 2. Criteria for target pine selection 

Site Minimum age criterion Minimum # Other comments 
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tall aspen 
Miner Lake 5 branch whorls prior to 2007 15  
14 km 4 growth intervals above first 

indiction of a whorl 
15 No discoloured foliage (locally 

common - I’m not sure why)  
Philemon 
Lake 

7 growth intervals above first 
indiction of a whorl 

10  

Gavin Lake 5 growth intervals above first 
indiction of a whorl 

10  

 
Table 3. Administration numbers  

 
 

 Gavin Lake Philomen Lake Miner Lake 14km Spokin 
Lake 

Subzone SBSdw1 SBSdw1 SBPSmk SBPSmk 
Original  
Licensee 

BCTS Weldwood Lignum Lignum 

Current 
Licensee 

BCTS West Fraser Tolko Tolko 

Forest License / 
Timber Sale 
License 

A61350 A20017 A20018 A20018 

Cutting Permit n/a CP571 CP434 CP452 
Blk A 1 3 2 
Mapsheet  093A051 093B050 093A013 093A 012 
Opening number 335 118 066 022 
Area (ha) 42 39.81 38.5 43 
Year of logging Jan to Dec 2000 Nov 1998 June 1996 Oct 1996 
Year of planting 2003 (pl – 34,200;  

sx – 32940; fd – 
3510) 

June/01 (Pl) May 2001 May 2000 

Other silviculture 
activities 

Piled and burned 
after harvest 

Disc Trench 
1999 

Drag scarified 
July 1997 

Drag scarified 
Aug 1997 

 
 

(d) Growth and yield plots 
Temporary pre-treatment plots 

Prior to treatment, data to characterize pre-treatment stand characteristics were collected 
in a 7.98 m radius around the treatment plot centre. Flagging laid out along the ground at N, S, E, 
W bearings was used to divide these temporary plots into quadrants for purposes of accurately 
counting stems. Each quadrant was further divided in half to facilitate accurate counting. 
 

Permanent G&Y plots 

Following brushing treatment, permanent 11.28 m radius G&Y plots were established around the 
centre post of each treatment plot. Shepherds crook rebar was pounded in at the plot edges in the 
four cardinal directions (N, S, E, W). Stems of all conifer and broadleaf species ≥ 2 cm DBH 
were tagged using a continuous numbering system to avoid duplication of tag numbers 
(aluminum tag sets numbered from 1-3000 have been purchased for each of the four sites). At 
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each site, numbers 1-75 were used for the target pine, and 76 onwards will be used in the G&Y 
plots, with sequential numbering to continue through time as ingrowth occurs (i.e., as additional 
stems achieve 2 cm diameter). For stems large enough to take a nail, tags are attached with 
downward angled aluminum nails placed just below DBH (which is marked with a paint pen). For 
stems too small to take a nail tags are attached with a 10+ cm loop of wire. These will be changed 
to nails as trees grow. No trees <2 cm DBH are tagged. These are assessed in smaller nested plots 
(described below). 

Small tree plots 

The density of trees ≥1.3 m tall but <2 cm DBH was assessed, by species, in a 7.98 m radius 
around the treatment plot centre (perimeter not marked in any way). The density of trees that are 
≥30 cm tall but <1.3 m tall was assessed, by species, in a 3.99 m radius around the treatment plot 
centre (perimeter not marked). 

 

(e) Vegetation plots 
Vegetation plot centres were established 12 m due N of the assessment plot centre to 

avoid areas subject to heavy trampling. Centres of these 3.99 m radius plots were marked with 
rebar that was painted blue and heavily flagged with pink or orange and black stripe flagging so 
as to be visible to brushing crews. The rebar is not covered with PVC pipe.  
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(f) Soil pits 
In each treatment plot, soil pits were dug in a spot that was representative of site 

conditions, and which tended to be about 10 m from the vegetation plot centre. Pits were not 
filled in, but were marked with flagging to alert brushing crews.  
 

Pre-treatment measurements 

Target pine 

Baseline measurements for target pine were conducted on June 7, 2007 at the Miner Lake 
site, July 10, 2007 at the 14 km site, September 19, 2008 at the Philemon Lake site, and October 
10, 2008 at the Gavin Lake site. Because 2007 height growth was not complete at the time Miner 
Lake and 14 km data were collected, current year height growth was not included and total height 
was considered to be 2006 height. Target pine were assessed for: 

• Ground-level diameter (± 0.1 cm) 
• Diameter at 1.3 m (± 0.1 cm) (note this was dropped post treatment due to many of 

the target trees being less than 1.3m.) 
• Total height (± 1 cm) 
• Previous year height (± 1 cm) 
• Height to bottom of live crown (± 1 cm) 
• Crown width E-W and N-S (± 1 cm) 
• Vigour, damage, and damaging agents (see Appendix I) 

 
Neighbourhood aspen 
Within a 3.99 m radius around each selected target pine, the following pre-treatment data were 
recorded : 

• Tall aspen density  
• Height of the tallest aspen 
• Modal aspen height 

 

Growth and yield 
Temporary pre-treatment plots 

The following pre-treatment density information was collected in 3.99 or 7.98 m radii around the 
centre of each 100 x 100 m assessment plot: 

Within a 3.99 m radius 

• For each tree species (conifers and broadleaves), stems under ≥ 30 cm and < 1.3 m 
tall were counted. 

Within a 7.98 m radius 
• For each tree species (conifers and broadleaves), stems that were ≥ 1.3 m tall with 

DBH < 2 cm (i.e., DBH was 0.1 - 1.9 cm) were counted. 
• For each tree species (conifers and broadleaves), stems that were ≥ 1.3 m tall with 

DBH ≥ 2 to < 4 cm (i.e., DBH was 2.0 - 3.9 cm) were counted. 
• For each tree species (conifers and broadleaves), stems that were ≥ 1.3 m tall with 

DBH > 4 cm were counted. Large residuals were not included in the counts, but were 
noted on the field sheet. 

 

Pre-treatment size of aspen in the G&Y plots was characterized by running a N-S transect 
through the treatment plot centre for a distance of 7.98 m in either direction (i.e., a total distance 
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of 15.96 m in a N-S direction). The 20 aspen ≥ 1.3 m tall that were closest to this transect were 
measured for height, DBH, and GLD. 

 

Vegetation 

Within a 3.99 m radius of vegetation plot centres, the following information was 
collected:  

• Total percent cover 
• Conifer percent cover 
• Broadleaf tree percent cover 
• Shrub cover ≥2m tall (B1 layer) (not including broadleaf trees) 
• Shrub cover <2m tall (B2 layer) (not including broadleaf trees) 
• Herb cover (C layer) 
• Moss cover (D1 layer) 
• Lichen cover (D2 layer) 
• Individual species layer, cover, and modal height  

Note that broadleaf trees (aspen) were considered to be in the A4 layer if they were ≥2m tall 
(this class goes up to < 10 m) and in the A5 layer if they were < 2 m tall). They were not 
included in B-layer estimates. This approach was used to provide consistency with the 
Meldrum and Clusko studies. NOTE: at time of writing this report, vegetation data has not 
been collected for the Gavin Lake site. The site was not located until too late in the 2008 
season. Veg data will be collected prior to brushing in 2009. 

 

Soils 

Soils were described in each treatment plot according to methods described in Land 
Management Handbook 25 (BC Min. For. 1998), using the MFR form FS882. Full pits (at 
least to the extent that we were able due to the Bt layer) were dug in treatment plot 2 at each 
site, and shallow pits describing the rooting zone wer dug in treatment plots 1 and 3. NOTE: 
at time of writing this report, soils data have not been collected for the Gavin Lake site. The 
site was not located until late in the 2008 season. Soils and veg data will be collected prior to 
brushing in 2009. 

 
 
Treatment  

Random assignment of treatments 

Random assignment of treatments to treatment units resulted in the following:  

Table 4. Random assignment of treatments to treatment units 

Site TU-1 TU-2 TU-3 
Miner Lake 0 2500 UNCUT 
14 km UNCUT 2500 0 
Philemon Lake 0 UNCUT 2000 
Gavin Lake UNCUT 2000 0 
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Brushing 

The Miner Lake and 14 km sites were brushed from June 23 - 30, 2008. The Schedule A for the 
brushing contract is in Appendix II. For the 2500 treatment, the crew was instructed leave 2500-
3000 aspen stems/ha, choosing the largest diameter, best form aspen as leave trees. The suggested 
inter-tree spacing was to be 2.15 to 4.0 m, but no minimum was imposed so that brushers could 
choose the most appropriate stems. Teresa Newsome (MFR), Dave Greenley (Tolko), and Jean 
Heineman and David Sword (J. Heineman Forestry Consulting) met with the crew and reviewed 
procedures, and then did checks to ensure specs were being met, particularly for the 2500 
treatment. The crew was very cooperative and quality was good, with the exception that some 
smaller aspen were left that should have been cut because they exceeded 30 cm height. This was 
thought to be of minor importance to the experiment since these stems tended to be very small (< 
1 cm diameter at base).  

 

Post-treatment measurements 

Note the variables are recorded to the measurement range in brackets. They do not reflect the 
assessment accuracy. 

Target pine 

Year 0 post-treatment measurements for target pine were conducted on October 8, 2008 
at the Miner Lake site and October 6, 2008 at the 14 km site. Target pine were assessed for: 

• Ground-level diameter (± 0.1 cm) 
• Diameter at breast height (will not be recorded until the majority of target trees are 

greater than 2 m in height) 
• Total height (± 1 cm) 
• Previous year height (± 1 cm) 
• Height to bottom of live crown (± 1 cm) 
• Crown width E-W and N-S (± 1 cm) 
• Vigour, damage, and damaging agents (see Appendix I) 
• Distance from target pine leader to the nearest aspen crown edge within 1.78 m (NA 

= no aspen).  
• Number of quadrants in a 1-m cylinder around target pine that are occupied by the 

crowns of aspen ≥target pine height.  
 

 
Neighbourhood trees 
Within a 3.0 m radius around each selected target pine, the following pre-treatment data were 
recorded for each broadleaf and conifer stem ≥30 cm tall: 

Density 
• Number of aspen stems ≥30 cm tall but shorter than the target pine 
• Number of stems of each other species ≥30 cm tall (height relative to target pine does 

not matter) 
Tall aspen (aspen ≥ the target pine height) 

• Height (±1.0 cm) 
• Ground-level diameter (± 0.1 cm) 
• Stem-to-stem distance from target pine (±1.0 cm) 

 

Growth and yield 
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Permanent G&Y plots 

The following post-treatment growth and yield information was collected in 11.28 m radii plots 
around the centre of each treatment plot for tagged trees ≥2cm DBH: 

• Quadrant (NE, SE, SW, NW) 
• Species 
• Diameter at 1.3 m (DBH) (± 0.1 cm) 
• Height (± 1.0 cm) 
• Height to bottom of live crown (± 1.0 cm) 
• Crown width E-W and N-S (± 1 cm) 
• Vigour, damage, and damaging agents (see Appendix I) 

 
Small tree plots 

Trees that are ≥1.3 m tall but <2 cm DBH are counted, by species, in a 7.98 m radius around the 
treatment plot centre. Trees that are ≥30 cm tall but <1.3 m tall are counted by species, in a 3.99 
m radius around the treatment plot centre. 
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Appendix I. Site maps (note maps are still in development and will be replaced with more current 
maps in 2009) and access notes 

Miner Lake site 
0.0 Junction of Hwy 97 and Hwy 20 in Williams Lake. Proceed S towards 150 Mile. 

14.2 Turn left onto Horsefly-Likely Road. 

18.6 Pass the Likely Road on left. 

26.7 Turn right onto Spokin Lake Rd. 

33.1 Leave pavement and cross cattleguard. 

41.0 Pass 14 km sign. 

52.2 Pass 25 km sign. 

53.2 Park on right next to where old road goes into block. This is the boundary between TU-1 
and TU-2. 

 

Miner Lake Site map (still needs plot locations to be added after the correct plot 3 location is 
confirmed) 
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14 km Spokin Lake Access Notes 
0.0 Junction of Hwy 97 and Hwy 20 in Williams Lake. Proceed S towards 150 Mile. 

14.2 Turn left onto Horsefly-Likely Road. 

18.6 Pass the Likely Road on left. 

26.7 Turn right onto Spokin Lake Rd. 

33.1 Leave pavement and cross cattleguard. 

41.0 Pass 14 km sign. 

41.3 Park on right at gate into fenced cutblock. 14 km site is directly across road. 

 

14 km Spokin Lake Site Map 
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Philemon Lake site Access Notes 
0.0 Junction of Hwy 97 and Hwy 20 in Williams Lake. Proceed N towards Quesnel. 

44.1 Turn right onto Beaver Lake Rd. (second right past the McLeese Lake General Store). 

47.5 Fork. Stay right on Beaver Lake Rd. 

60.5 Turn left onto Philemon Lake Rd. 

62.4 Turn left onto deactivated road. 

62.8 Stay right. 

63.0 Pass pond and swamp on left (it may be best to park before this small dip when it is 
raining - we found it very slippery coming back out after a heavy rain storm). 

63.2 Pass road on left, continue straight. 

63.5 Enter block. Park at Y about 100 m into block. 

 
Philemon Lake site Map (2008 - treatment unit boundaries will be added in 2009) ) 
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Gavin Lake site Access Notes 
0.0 Junction of Hwy 97 and Hwy 20 in Williams Lake. Proceed S towards 150 Mile. 

14.2 Turn left onto Horsefly-Likely Road. 

18.6 Turn left onto Likely Road. 

66.7 Pass Gavin Lake Rd. on right. 

67.2 Turn left onto small road, and immediately cross cattleguard.  

67.8 Turn right. 

69.0 Park at Y for access to TU-1. Turn left and proceed 500 m to TU-2 and TU-3. 
WARNING!!! - Don’t try to drive all the way around the loop road. It is VERY rough 
corduroy at the back. 

Gavin Lake site Map 
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Appendix II.  Seedling assessment criteria 

 
Overall seedling condition 

Code 
 1 Good:  Seedling shows no signs of stress, has a vigorous growth rate and a generally healthy 

appearance. 
 2 Fair:  Seedling is under some form of stress, may have minor defects and has a moderate growth 

rate. 
 3 Poor:  Seedling is under severe stress, may have major defects, and the growth rate is poor. 
 4 Moribund:  Seedling is almost dead. 
 5 Dead 
 6 Missing 
    7 Destructively sampled  

Seedling vegetation cover codes 
 O Overtopped:  The leader of the crop tree is at present overtopped by surrounding vegetation; crop tree 

available sunlight is greatly reduced. 
 
 T Threatened:  The leader of the crop tree is at or near the same height of the surrounding vegetation, and/or 

is likely to be overtopped within two growing seasons. 
 
 F Free growing: The leader of the crop tree is well above the surrounding vegetation and is not likely to 

become threatened. 
 
   Seedling damage codes 
Stem condition code  Foliage condition code 
H – No visible effect (healthy) H – No visible effect (healthy) 
P – Bark peeled or abraded Y – Chlorotic (yellow) 
B – Stem bent  M – Mottled 
S – Stem smashed, crushed, trampled N – Necrotic 
C – Stem cut, clipped, broken A – Needles absent, defoliated 
D – Tree dead, dying  B – Browsed 
M – Tree missing  D – Dead buds on lateral branches 
F – Stem forked  G – Gall aphid 
G – Gall rust  Ø – Other symptoms (specify) 
Ø – Other symptoms (specify) 
 
Damage cause code  Leader shoot condition code 
A – None H – No visible effect (healthy) 
H – Herbicide C – Curled 
M – Mechanical equipment F  – Forked 
T – Hand tools B – Browsed 
S – Falling slash (human caused) T  – Dead terminal bud 
X – Falling or sliding debris S  – Snapped, broken 
E – Climate—frost A – Absent, missing 
N – Snow press P  – Pissodes 
V – Vegetation press Ø – Other symptoms (specify) 
W – Climate—drought N – No or abnormal flush 
R – Rodents, small animals 
B – Big game 
L – Livestock 
F – Fire 
I – Insects 
D – Disease 
Z – Destructively sampled 
G – Winter—damage 
P – Whipping damage 
Ø – Other (specify) 
U – Unknown 
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Appendix III. Brushing specs for treatment of Miner Lake and 14 km sites in 2008 

Schedule A 
 
The contractor will provide the following services: 
 

1. Brush & / or space 10 ha treatment units to the following specifications on two sites, 
Miner Lake and 14 km Spokin Lake Rd: 

a. remove all aspen on 2-10 ha treatment units  
b. leave 2500 -3000 stems of aspen on 2 -10ha  plots (average inter tree spacing 

2.15m  to 4.0m) 
2. Except for the aspen that is left, remove all other aspen down to at least 30 cm in height. 

Aspen shorter than this can also be cut if possible. 
3. The aspen left should have the best form and vigour. 
4. Densities within the plot will be monitored by MOF personnel or a designate as the 

spacing progresses but the contractor is encouraged to monitor the density by doing their 
own density counts. 

5. Some pine may also be removed but ONLY as directed by MOF staff or designate.  
6. Note the average inter tree spacing is only there as a guide. No minimum inter tree 

spacing will be imposed.    
7. Once started the work should continue until done (i.e. there should be no long time 

periods between treatments).  
8. With the exception of the standards given above the contract will follow the standard 

spacing guidelines used by Tolko. 
 
Treatment unit maps will be provided showing the appropriate treatment for each unit. There are 
3 units per site each approximately 10ha in size.  They are separated by pink flagging with 
Research MOF written on it. One unit on each site will receive no treatment.  Within each 
treatment unit there is also an assessment unit marked by PVC posts and orange flagging.  The 
contractor will not have to do anything special within this area. It should be treated in the same 
manner as the rest of the treatment unit.  
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Appendix IV. Forms and data collection details for the EP1152 AM Trial  June 13th 2008 

 
Pre-treatment procedures for SBS sites 2008 
 
Pre-treatment forms for SBS sites in 2008 

1. Form EP1152 AM G&Y pre treat SBS 2008.doc 
2. Form EP1152 AM target tree pre treat SBS 2008.doc 
3. Form veg AM pre treat 2008.xls



 

Page ______of _______ 
EP1152  Phase 3:  Adaptive Management 

Pre-treatment G&Y Assessment: SBS 
 

Date:      /      /2008     Recorders:___________________  Block:_________   Plot:_________   
       (D) / (M) 
 
Density Tallies 

Plot 
size 

Spp  0.3 – 1.29m 
tall 

 0.1cm – 1.9cm 
dbh1 

 2cm – 3.9cm 
dbh 

 4cm + 
dbh 

 

  Tally ∑ Tally ∑ Tally ∑ Tally ∑ 
          
          
          
          
          
          
          
          
          
          
 
Sample Aspen  
Plot 
size 

Spp  Ht DBH GLD Comments 
 

Plot Comments 

       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

                                                 
1 Includes all trees 1.3m and taller. 



 
 

Page ______of _______ 
EP1152  Phase 3:  Adaptive Management 

Pre-treatment Target Tree Assessment: SBS 
 

Date:      /      /2008    Recorders:___________________  Block:_________   Plot:_________   
       (D) / (M) 
 
Tree 
No. 

GLD  DBH Ht__ 
 

Ht__ Ht to 
BLC 

Crown width Vig Den. 
Tall 

Aspen2 

Ht 
Tallest 

At 

Modal 
At Ht 

      Comments 
 

 (cm) (cm) (cm) (cm) (cm) E-W N-S     FD FC LD LC SD SC  
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
                   
 

                                                 
2 Number of aspen taller than the target pine in a 3.99m radius 



 

EP1152 AM: Vegetation form 
    Treat   SP# Treat   SP# Treat   SP# Treat   SP# 

    Percent Modal Density2 Percent Modal Density2 Percent Modal Density2 Percent Modal Density2 

Species1 Layer Cover 
Height 
(cm) Per Plot Cover 

Height 
(cm) Per Plot Cover 

Height 
(cm) Per Plot Cover 

Height 
(cm) Per Plot 

All                           
Conifers                           
Hardwoods                           
Shrubs  B1                         
Dwarf Shrubs B2                         
Herbs  C                         
Mosses3 D1                         
Lichens3 D2                         
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            

 



 

Post treatment procedures for SBPSmk sites 2008 
 
Post treatment forms: 

1. EP1152 AM target PL Form 08.doc 
2. EP1152 AM neighbourhood form 2008 .doc 
3. EP1152 AM G&Y Form large trees 08.doc 
4. EP1152 AM G&Y Form small trees 08.doc 

 
A. Neighbourhood plots: 
 
16 of a potential 25 target pine were established on a 5m x 5m grid in the pre-treatment 
assessment. Each target tree each has an unique number for a given site and are numbered up to75 
on each site (i.e. 1-25, 26 – 50 and 51-75). The neighbour plots will be 3m in radius with the 
target tree as the plot centre 
 
Data collection on target pine (EP1152 AM target PL Form 08.doc): 

1. Page:  Record the page numbers for the data set for the site. These MUST be filled in. 
2. Date: The day month and year MUST be recorded on every sheet. 
3. Recorders: Initials of the field staff working on those plots. 
4. Subzone: Enter appropriate subzone (SBPSmk or SBSdw) 
5. Site: Record site name (for SBPSmk either 14km or Miner Lake). 
6. Unit: Record the treatment unit number. On each site the unit numbers are listed as 1 

to 3. 
7. Treatment: Record treatment (0, 2500, or uncut) 
8. Subplot  #:  Enter the tree number on the tag of the plot centre pine (1-75: 16 target 

trees were selected out of a possible 25 and the grid points were numbered 
sequentially on the site i.e. we did not start over at one for each treatment unit) 

9. GLD: (Diameter at ground level): Assess as close to the ground as possible avoiding 
any unusual swelling at the base. Record in mm. 

10. Ht08: Total height in 2008 recorded in cm. 
11. Ht07: Height to base of 2008 leader for calculating leader growth 2008. 
12. Ht to BLC: (Height to base of live crown): Record the height of the functional live 

crown not the lowest live needle.  
13. Crown Width: Diameter of the crown obtained by measuring the crown width in the 

N-S and E-W direction. Measure to the widest point. 
14. Vig: Pine vigour (see attached form for codes) 
15. At Crowns (plot centre pine only): Record the distance from the leader to the closest 

aspen crown edge.  For trees that are overtopped record the distance as 0.  If no aspen 
crowns are within the 3m radius record as NA (no aspen). Note the aspen can be 
outside the 3m plot. 

16. Quads (plot centre pine only):  Record the number of quadrants that are occupied by 
aspen taller than the centre pine within a 1m radius cylinder around the centre pine.  
Note the stem does not need to be in the 1m cylinder to be counted. Minimize the 
number of quadrants occupied by the aspen as in the free growing surveys.   

17. Damage codes - Damage will be assessed for the foliage (FD), leader (LD), and stem 
(SD) and a cause (FC, LD, SC) for each damage will also be listed.  Always report the 
worst damage first i.e. damage that most seriously affects conifer development. Also 
specifically note damage due to aspen presence like whipping. (See attached form for 
codes).  Where there is more than one damage use more than one line to record the 
second damage. 

18. Comments:  Record any comments on the plot.  Note anything that seems important. 



 

 
Page ______of _______ 

EP1152: AM  
 Target Pine Form  

 
Date:      /      /2008        Recorders:______________  Subzone:__________ Site:______    
       (D) / (M)                                                                  Unit:____________   Treat:__________ 
 
Sub-
plot 

GLD  Ht08 
 

Ht07 Ht to 
BLC 

Crown Width 
(cm) 

Vig At 
Crowns 

Quads Damage Codes Comments 
 

 (cm) (cm) (cm) (cm) E-W N-S  (cm)  FD FC LD LC SD SC  
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 



 

 
Data collection on target pine neighbourhood (EP1152 AM neighbourhood form 2008 .doc): 
 

1. Page:  Record the page numbers for the data set for the site. These MUST be filled 
in. 

2. Date: The day month and year MUST be recorded on every sheet. 
3. Recorders: Initials of the field staff working on those plots. 
4. Subzone: Enter appropriate subzone (SBPSmk or SBSdw) 
5. Site: Record site name (for SBPSmk either 14km or Miner Lake). 
6. Unit: Record the treatment unit number. On each site the unit numbers are listed as 1 

to 3. 
7. Treatment: Record treatment (0, 2500, or uncut) 
8. Subplot  #:  Enter the tree number on the tag of the plot centre pine (1-75: 16 target 

trees were selected out of a possible 25 and the grid points were numbered 
sequentially on the site i.e. we did not start over at “1” for each treatment unit) 

9. Spp: Enter the species (PL, AT, AC, SX, FD) 
10. All den. 3m: Record the density of each species over ≥30cm tall. Only include those 

aspen that are shorter than the height of the target pine (i.e. not tall aspen) but tally all 
other species – both taller and shorter than the target pine. This tally should be for all 
sizes, tall and short do not need to be tallied separately. 

11. Ht08: Measure the height of all the tall aspen (as tall as or taller than the plot centre 
pine) in the 3m plot.  Record in cm. 

12. GLD: Record the ground level diameter of all the tall aspen Record in cm. 
13. ST – ST:  Measure the stem to stem distance from the centre of the crop tree to the 

outside bark of the aspen at ground level for all tall aspen within the 3 m plot.  
Record in cm. 

14. Comments:  Record any comments on the plot.  Note anything that seems 
important. 

 



 

 
Page_____ of_____             

EP1152:  AM 
Neighbourhood Competition Tree: Form  

Recorders:________ Date:      /      /2008 
          (D)/(M)/(Y) 
Subzone:__________ Site:__________    Unit:_______ Treat:_______     
 
Sub- 
plot 

Spp All 
Den 
3m3 

Ht08 
(cm) 

GLD 
(cm) 

St – St 
(cm) 

Comments  Sub- 
plot 

Spp All 
Den 
3m1 

Ht08 
(cm) 

GLD 
(cm) 

St – St 
(cm) 

Comments 

               
               
               
               
               
               
               
               
               
               
               
               
               
               
               
 

                                                 
3 Does not include tall aspen that are assessed for height and diameter.  



 

B. Permanent Sample plots (G&Y plots) 
 
There will be one 11.28m radius plot established in the middle of the monitoring area. In this plot 
all trees ≥2cm DBH will be tagged and assessed. Smaller plots will be used to determine the 
density of the trees less than 2cm DBH. N, S, E and W will be marked with blue painted crook 
rebar. Tagging will use numbers starting at 76 and continuing sequentially throughout the whole 
site so each tree across all three treatments will have a unique number. Numbers 1 to 75 will be 
used for the target pine. Tags will be attached with nails if the tree is large enough to take a nail. 
Nails will be placed just below dbh. Smaller stems (down to 2 cm) will be tagged using large 
loops of wire around the stem and DBH will be marked with a paint pen.  Check that each plot 
centre is labelled with wire tag on PVC. 
 
 
Data collection for large trees (≥2cm) on Permanent Sample plots (EP1152 AM G&Y Form large 
trees 08.doc): 
 

1. Page:  Record the page numbers for the data set for the site. These MUST be filled in. 
2. Date: The day month and year MUST be recorded on every sheet. 
3. Recorders: Initials of the field staff working on those plots. 
4. Subzone: Enter appropriate subzone (SBPSmk or SBSdw) 
5. Site: Record site name (for SBPSmk either 14km or Miner Lake). 
6. Unit: Record the treatment unit number. On each site the unit numbers are listed as 1 to 3. 
7. Treatment: Record treatment (0, 2500, or uncut) 
8. Tree No: Record number as on tree tag.  This number will be unique to the plot. 
9. Quad: Mark which quadrant the tree falls into: NW, NE, SW or SE. 
10. Spp: Record the species. The following labels MUST be used: At (aspen), Pl (lodgepole 

pine), , SX (spruce), FD (Douglas-fir). Note willow will be treated as a shrub and not a 
tree and therefore not tallied.  

11. DBH (Diameter at Breast Height): Assess at 1.3m. If the tree is large enough place a nail 
directly below 1.3m. The diameter will be taken directly above the nail. The nail may be 
moved slightly to avoid measuring the diameter over abnormal swellings, branches etc. 
All tags must face the plot centre. Tags will be wired to the tree where they are too small 
to be nailed and the DBH marked with a paint pen.   

12. Ht08: Total height in 2008 measured to the tip of the pine bud and recorded in cm. 
13. Ht to BLC: (Height to base of live crown): Record the height of the functional live 

crown not the lowest live needle. The functional crown usually ends where the pine 
branches are decreasing in length.  The measurement should include any branches that 
appear to be a major contributor to the photosynthetic area of the tree. Record in cm. 

14. Crown Width: Diameter of the crown obtained by measuring the crown width in the N-S 
and E-W direction. Measure to the widest point and record in cm. 

15. Vig: Tree vigour (see attached form for codes) 
16. Damage codes: Enter the tree / seedling damage and damage cause codes as given on the 

code sheet for FD (foliage damage), FC (cause of foliage damage), LD (leader damage), 
LC (cause of leader damage), SD (stem damage), SC (cause of stem damage).  Always 
enter the most growth limiting damage. Where there is more than one damage, use more 
than one line to record the second damage. For aspen only note major damage.  

17. Comments:  Record any comments on the plot.  Note anything that seems important. 



 

 
Page ______ of ______ 

EP1152:  AM 
 Permanent Measurement Plot (PMP) Large Trees (≥2cm DBH) 

 
      Date:      /      /08       Recorders:____________   Subzone: ______________Blk:_______  
         (D)/(M)/(Y)                                       Unit:________ Treat:______________              
 
Tree 
No. 

Quad Spp DBH Ht08 Ht to 
BLC 

Crown Width Vig Damage Codes Comments 

   (cm) (cm) (cm) N-S E-W  FD FC LD LC SD SC  
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
                
 



 

 
Data collection for small trees < 2cm DBH on Permanent Sample plots (EP1152 AM G&Y Form 
small trees 08.doc): 
 

1. Page:  Record the page numbers for the data set for the site. These MUST be filled in. 
2. Date: The day month and year MUST be recorded on every sheet. 
3. Recorders: Initials of the field staff working on those plots. 
4. Subzone: Enter appropriate subzone (SBPSmk or SBSdw) 
5. Site: Record site name (for SBPSmk either 14km or Miner Lake). 
6. Unit: Record the treatment unit number. On each site the unit numbers are listed as 1 to 3. 
7. Treatment: Record treatment (0, 2500, or uncut) 
8.  Plot Size: Record the plot size 3.99 for trees 30 cm to 1.29m tall and 7.98m radius for trees 

1.3m to under 2cm DBH.  
9.  Spp: Record species using the same abbreviations as noted above. 
10. Tally: Use area for dot count  
11. ∑: Sum of the dot count 
12. Comments: Use this space for general plot comments.  



 

 
Page ______of _______ 

EP1152:  Adaptive Management 
Permanent Measurement Plot (PMP) Small Tree  (<2cm DBH) 

 
      Date:      /      /08       Recorders:____________   Subzone: 
______________Blk:_______  
         (D)/(M)/(Y)                                       Unit:________ 
Treat:______________              
 
Density Tallies 
Plot size Spp  0.3 – 1.29m 

tall 
 0.1cm – 1.9cm dbh4  

  Tally ∑ Tally ∑ 
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
 
Comments:______________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
 

                                                 
4 Includes all trees 1.3m and taller. 


