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Introduction
Prior to European settlement, many dry Douglas-fir stands adjacent to grasslands in the Cariboo-
Chilcotin were maintained in an open-grown condition by frequent ground fires.  In current stands,
trees that predate European settlement are typically widely spaced, have low stand densities, and are
frequently fire scarred.  Dendrochronological analyses of fire scars in the Region indicate that
ground fires generally occurred on average every 7 to 20 years.  These fires maintained low stand
densities, dominated primarily by large trees whose thick bark made them relatively resistant to
ground fires.  Densities of small stems were apparently generally low.

Due to their open canopy dominated by large trees, these fire-maintained stands likely supported a
diverse and productive understory of shrubs, herbs, and lichens.  Based on surveys of currently open
stands of large trees adjacent to grasslands, many of the species common in the grasslands were also
abundant in the dry, open forests.  In addition, some grass and herb species were better represented
in the dry, open forests than in the adjacent grasslands or the more closed forests of wetter climates.
That is, these forests were a unique ecosystem between the open grassland and the closed forest and
had unique biodiversity and wildlife values.  In addition, early growth of tree seedlings in these
open stands was rapid due to low competition for resources from other trees and the relatively large
leaf area of open-grown stems.  Near-pith growth rings in old trees in these stands are substantially
wider than they are in younger stems in current densely stocked stands.  Due to the relatively rapid
early diameter growth and the maintenance of lateral branches, trees valuable as wildlife habitat
were quickly recruited into these stands.  The relatively high vigour of the open-grown trees may
have also made them better able to resist forest pests, especially Douglas-fir bark beetle, than trees
in more densely stocked stands.

Following European settlement, the frequency of fires was substantially reduced and the structure of
the forests changed dramatically.  Tree regeneration quickly filled the unoccupied growing space in
the open stands.  Based on age structure analyses of current stands, a period of abundant
regeneration establishment apparently occurred in the 1910-1920 period, especially in stands on
gentle north-facing slopes.  In the absence of fires, the abundant new seedlings survived to form a
nearly closed canopy of small stems.  Few grasses, forbs, or shrubs grow beneath this canopy and
the understory consists primarily of mosses.  Forage for wildlife and domestic livestock has
virtually disappeared.  Intense competition among the small stems has resulted in very low growth
rates, high height to diameter ratios with resulting frequent snow breakage, and low vigour of
individual stems.  Slow individual stem growth and high stem densities have resulted in slow
recruitment of large wildlife trees and very few trees with large lateral branches.  Although overall
stand growth is high, growth of individual Douglas-fir stems is very slow, resulting in slow
recruitment of merchantable stems for timber.

A grassland strategy, being developed under the Cariboo-Chilcotin Land Use Plan has recognized
the need to restore these densely ingrown stands to their historically more open condition.
Restoration is expected to improve forage values for wildlife and domestic livestock, timber
production values due to increased growth rates of individual stems, and biodiversity values.

In 2001, two stands were selected for treatment.  The objectives of the treatments were to:
� restore the stands to historically more open conditions to encourage shrub and herbaceous

vegetation development and enhance Douglas-fir stem growth;
� create and maintain a tree stand having the minimum tree stocking required to maintain stand-

level growth (B-level stocking);



� evaluate and demonstrate operationally applicable methods of restoration that can serve as a
basis for more widespread restoration practices.

Restorations goals were to create more open stands that are more consistent with the natural range
of variability, encourage re-establishment of grass and shrub vegetation, improve tree growth rates
and recruitment of large wildlife trees, and allow long-term maintenance of restored stands through
periodic, low intensity burning.

The two stands were treated in cooperation with Riverside Forest Products of Williams Lake under
their cutting permit 44H, Blocks 1 and 2.

Description of Sites
The two treatment blocks are located in the IDFxm subzone at elevations of 960-1000 m and 980-
1070 m respectively.  Block 1 is 44.2 ha and block 2 is 70.0 ha.  Logging and thinning treatments
were applied to 37 ha and 63.5 ha of the two blocks.  Slopes range from 0-15% in block 1 and 0-
40% (predominantly 5-25%) in block 2.  Slope aspects on both sites are northwest to northeast and
slope positions are predominantly mid.  Ecological moisture regimes are predominantly mesic but
range from submesic to subhygric.  Soil textures are predominantly loam with 10-25% coarse
fragment content, primarily gravel.  Both sites are adjacent to open grasslands.

More than 95% of the stems in both stands prior to logging were Douglas-fir.  Only a very minor
component of lodgepole pine and trembling aspen was present.  The pre-logging stand structure of
the two stands, summarized from Riverside Forest Products pre-logging timber cruise, is described
in Table 1.  Prelogging basal areas (>12.5 cm dbh) of the two stands was 28.7 and 30.1 m2/ha

Table 1. Pre-logging Stand Tables for Blocks 1 and 2.
Stems/haDiameter Class

Midpoint (cm) Block 1 Block 2
0 347.0 1547.0
5 1026.0 1705.0

10 467.0 842.0
15 114.5 317.6
20 107.3 170.3
25 102.7 92.5
30 71.7 35.8
35 39.1 23.4
40 8.9 9.9
45 7.0 7.2
50 1.0 14.0
55 3.1 7.2
60 7.2 2.4
65 4.4 1.7
70 1.9 1.0
75 1.7 0.2
80 0 1.1
85 0 0.7
90 0.6 0
95 0 0.1

100 0 0.1
105 0.6 0
110 0.4 0.2

Prior to treatments, undergrowth vegetation was described in permanent sample plots (r=5.64m),
established at each of the cruise plot centres.  Percent cover of shrubs, herbs, mosses, and lichens



was recorded by species.  The vegetation of nearly all plots was dominated by mosses (especially
Pleurozium schreberi and Hylocomium splendens) and vascular species cover was generally less
than 2%.  Common vascular plant species included Calamagrostis rubescens, Pyrola chlorantha,
Allium cernuum, and Carex richardsonii.

Photographs of understory vegetation and stand structure were taken from each vegetation plot
centre.  These included forest canopy photographs with a fish-eye camera lens.

Restoration Treatments
Three treatments have been applied to each of the two blocks:

1. No treatment

2. Timber harvesting only

3.  Timber harvesting and juvenile thinning.

A fourth treatment (timber harvesting/juvenile thinning/under-burning), was planned for spring
2002.  No funding support is currently available for the underburning component of this treatment
and it may not be completed.

The timber harvesting/juvenile thinning treatment forms the matrix treatment at each of the two
blocks.  The no treatment and timber harvesting only treatment were located as patches within this
matrix as shown on Figure 1.  Four timber harvesting only treatment units were established on each
site for purposes of installing tree growth and yield plots for comparison with the harvested and
thinned treatment areas.  Additional timber harvesting only treatments are designated as thickets,
designed to provide visual barriers within the stand and to provide additional high stem density
habitat.  The no-treatment areas were designated as wildlife tree patches prior to logging.

Timber Harvesting Treatment
Timber harvesting was considered the first phase of restoration treatment and was designed to begin
the reduction of small stem densities while also harvesting larger stems.  All portions of the two
blocks outside of the designated no-treatment areas (wildlife tree patches) were partially harvested
by Riverside Forest Products in late summer and fall 2001 with a feller-buncher and grapple
skidder.  Stems were marked to leave by Riverside prior to logging, which greatly facilitated the
actual harvesting.  At each block, approximately 50% of the pre-logging basal area was harvested
from across the diameter classes.  The harvest goals included concentrated harvesting in small
diameter classes in order to produce a residual stand with a flatter curve of stem density by diameter
class (stand structure goal was based on a BDq with a diminution quotient of 1.2).

An objective of this restoration project is to reduce tree stocking to the minimum level that still
maintains overall stand-level growth.  However, insufficient data are available from the IDFxm to
adequately assess the relationship between tree stocking levels and stand level growth.  As a result,
data collected by Ken Day from the UBC Alex Fraser Research Forest (IDFdk3) on the
relationships between stand density, stand basal area, and stand growth was used to develop an
initial estimate of minimum stocking levels required to maintain stand level growth at the
restoration sites.  This initial estimate was used by Riverside to develop the harvest level
prescriptions.



Figure 1.  Treatment locations in block 1 and block 2.
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In contrast to normal harvesting practices, all stem diameter classes down to 12.5 cm dbh were
partially harvested and no attempt was made to protect sub-merchantable stems from logging
damage.  Minimum harvest stem size was reduced from the normal 17.5 cm dbh to 12.5 cm dbh in
order to remove a higher than normal proportion of small stems from the stand.  In addition,
harvesting of stems as small as 12.5 cm dbh resulted in greater breakage and other damage to
juvenile stems (<12.5 cm dhb) by the feller-buncher, resulting in increased stand opening.  Many
juvenile stems were also cut with the open feller-buncher head (“hot saw”) while approaching a
merchantable stem.  Stems 12.5 to 17.5 cm dbh constituted a large proportion of the harvest volume
from the blocks.  Harvesting of small stems resulting in a much larger than normal landing cull pile.

Pre-logging and post-logging residual stand structure (stem density by diameter class) of the two
stands is compared in Figure 2.

Juvenile Thinning Treatment
Thinning of juvenile stems (<12.5 cm dbh) was the second phase of restoration and was designed to
further reduce densities of small stems but leave a range of stem densities across different
microsites.

Initially, it was intended to apply a variable density spacing treatment to the post-logging stand.
The goal of variable density spacing was to create a mosaic of different stem densities, and thus
habitats, across the stand.  Following logging, however, it became apparent that the post-logging
stand contained a wide variety of juvenile stem densities, depending on the degree of logging
impacts.  As a result, it was considered appropriate to build on the variability in stem density that
was already present rather than attempt to impose an additional variability.  In order to do this, a
juvenile thinning treatment rather than a spacing treatment was applied to the post-logging stand.

The objective of the juvenile thinning treatment was to substantially reduce juvenile stem densities
by removing all stems that do not have a high potential for growth response to the treatment or to
form a quality crop tree.  Since stocking levels are significantly reduced, residual stems should be
those which are able to respond positively and quickly to the treatment.  The criteria for stem
removal or retention were thus based on stem quality rather than stem spacing.  Specifically the
criteria were to retain all juvenile stems:

� with 30% or greater live crown;
� with no sweep or lean, and
� more than 1 m from another retained stem.

The juvenile thinning treatment was initiated in early December 2001 and completed in early March
2002.  Although the thinning treatment was initially planned for early fall, it was delayed by delays
in logging completion resulting from wet weather in late summer.  In order to reduce costs of the
thinning treatment, it was combined with the normal slashing treatment (funded by Riverside Forest
Products), which is required on all IDF partially harvested blocks in the Cariboo Forest Region.

The combination of timber harvesting and juvenile spacing resulted in substantial reductions in stem
densities, especially in the smaller size classes.  Figure 2 above compares stem densities by size
class in the pre-logging, post-logging, and post-thinning stands.  Since there has not been sufficient
time following completion of thinning to sample the residual stand, the post-thinning stand is
estimated from a post-logging stand sampling which documented the live crown and stem form
attributes of juvenile stems.  The estimates derived from this sample should be reasonably accurate



Figure 2.  Density of tree stems by diameter class (DBH) in pre-logging, post-logging, and
post-thinning stands at block 1 and block 2.
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if the thinning was consistent with the criteria outlined above.  Figure 3 provides a visual
comparison of the pre-logging and post-thinning stand at block 2.

Under-Burning Treatment
An under-burning treatment was planned for spring of 2002 on approximately 50% of the harvested
and thinned area on each block.  The objectives of the under-burning are to remove fine slash and
create a more favorable environment for establishment of shrubs, grasses, and other herbaceous
plants.  Due to the current lack of funding for the under-burning and the current reductions in
Ministry of Forests staff, it may not be possible to complete this treatment.

Post-Harvest Stand Assessments
Post-harvest stand assessments will monitor understory vegetation, slash, and tree growth response
to the treatments.  Understory shrub and herbaceous vegetation was recorded in permanent plots
prior to logging and will be monitored in subsequent years to determine changes in vegetation cover
resulting from the treatments.  No subsequent monitoring of this vegetation has been completed
since logging was not completed until late fall.

Stand structure was monitored following logging by re-sampling the stand at each of the pre-logging
cruise plots.  The post logging stand at each plot was assessed by a variable radius plot (prism plot)
for stems > 12.5 cm dbh and a fixed plot (r = 5.64 m) for smaller stems.  Data from these samples is
summarized in Figures 3 and 4.

An important part of the evaluation of the restoration treatments is the response of tree growth rates
to the treatments.  At block 2, growth and yield permanent sample plots (PSPs) have been
established, trees tagged, and stem data recorded in the following treatments:
� no treatment: three plots
� logging only treatment: four plots
� logging and thinning treatments:  three plots
Plots have been established consistent with current Ministry of Forests standards for growth and
yield permanent sample plots.

At block 1, one plot has been established in the no treatment area but no additional plots have yet
been established.  It is intended that Ministry of Forests staff will establish additional plots in block
1 during the summer of 2002.

Demonstration Site Tours
A tour of the site by forest industry and ranching industry staff and the public was held in fall 2001
following logging and prior to thinning.  There was considerable positive interest in the treatments
and their anticipated effects.  The location of block 2 adjacent to and visible from a main road has
enhanced its demonstration value.

Project Expenses
The approved budget for this project during 2001/2002 fiscal year is $40,300.  Expenses total
$40,300.00 as follows:

Juvenile Thinning (contract to Elhixidlin Contracting Ltd.): $28,500.00
Growth and Yield Plot Installation (JBL Consulting) $11,800.00
Total $40,300.00



Figure 3. Comparison of pre-logging and post-thinning structure of block 2.



In-kind contributions include approximately 60 person days by staff of the Cariboo Forest Region,
Williams Lake Forest District, Riverside Forest Products Ltd., Ministry of Sustainable Resource
Management, Cariboo Fire Centre, and University of British Columbia Alex Fraser Research Forest.

Project Partners
Several organizations and persons have assisted with the development and installation of this
restoration project.
� Riverside Forest Products staff designed and conducted the timber harvest.
� UBC Research Forest staff assisted the design of the timber harvest including marking trees to

leave.
� Williams Lake Forest District staff contributed to the design of the thinning treatment, assisted

the implementation of the juvenile thinning contract, and collected all plot data to quality check
the thinning treatment contract.

� Ministry of Sustainable Resource Management staff in the Cariboo Region provided advice and
assistance on establishment of growth and yield plots.

� Ministry of Forests Range staff provided assistance with the burn plan development.
� Ministry of Forests Protection staff provided assistance with the burn plan development.
� Ministry of Forests Research staff co-ordinated design of the project, laid out treatments and

collected pre-logging vegetation data and post-logging stand structure data.


