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Overview for 2004/05

A Ministry of Forests research report on stand structure has been published and an article on
snow ablation rates (conference proceedings) is in the publication process. Another article on
natural regeneration was submitted for publication.  The first draft of the ten year planted stock
paper was finished. There were several additional deliverables: a poster on snow melt (presented
at a major conference), LINK article (project overview) and the joint article with Sicamous and
Northern Wetbelt projects on planting on high elevation sites. UBC Forestry 351 was taught on
the Blackbear Creek trial block in August.  Research results continue to be extended to the Hart
and Cariboo Mountains Caribou Recovery Implementation Group.  Additionally, the information
generated by the research trial has been input to the Mountain Caribou Science Analysis Team.

Abstract
Under the Cariboo-Chilcotin Land Use Plan, mountain caribou are considered a key management
species and under the federal Species at Risk Act they are designated as threatened.  The objective
of this long-term project, established in 1990, is to develop and test group selection silvicultural
systems to maintain mountain caribou habitat.  The project will continue to produce many
deliverables to facilitate resource management.  The main goal is to retain arboreal forage lichens,
while extracting timber, achieving acceptable regeneration, maintaining biodiversity and
assessing implications to peak streamflow. Continued research is required to provide a sound
scientific basis for the ‘modified harvesting options’ under the Cariboo-Chilcotin Land Use Plan
(1995) as it affects over 53,000 ha of critical wintering habitat.

Introduction
The various components of this project continue to address the needs identified in ‘Mountain
Caribou in Managed Forests: Recommendations to Managers’ by Stevenson et al. (2001) and
‘Toward a Mountain Caribou management strategy for British Columbia’ by Paquet (1997).
For this trial, group selection systems on long cutting cycles were selected because they could
potentially maintain caribou habitat, specifically an adequate source of arboreal lichen, the
caribou's primary winter food.  The residual stand contains suitable trees and arrangements of
trees for supporting arboreal lichens and maintaining environmental conditions characteristic of
old-growth forests. As trees grow in the openings they are likely to be innoculated with lichen.
The long cutting cycles (80 years) between entries (30% area removal) should provide enough
time to re-develop stand structure and environment to recruit and maintain lichens.  The group
selection systems being tested vary by opening size (0.03 ha, 0.13 ha and 1.0 ha).

The primary feature of the trial is to test whether group selection silvicultural systems retain
arboreal forage lichens. Harvesting the stand potentially increases wind scouring and changes the
microclimate (growing conditions for the lichens).  The success of silvicultural systems is
contingent on successful stocking and growth of regeneration.  Uneven-aged management would
traditionally imply the use of natural regeneration.  However, the need to meet regulatory
requirements such as stocking and free growing surveys with a narrow time frame, and the
harshness of the growing environment in the ESSF may necessitate the use of planted stock. The
impact of current and future forest management practices on biological diversity is an important



issue to be addressed.  Little is known about the population levels and diversity of breeding birds
and small mammals in ESSF old-growth forests and how populations and diversity are affected
by various forest management practices such as harvesting in the short and long term.  This
research project provides a good opportunity to determine the effects of alternative silvicultural
systems on various species of breeding birds and small mammals.

Objectives
To determine the impact of alternative silvicultural systems on:
• the abundance of arboreal forage lichens, and their relationship with old growth forest

characteristics,
• the potential for natural regeneration,
• the performance of planted seedlings,
• peak snow accumulation, melt rate, and snow-free dates,
• wildlife diversity, particularly breeding birds and small mammals,
• stand stability through windthrow studies, and
• as required - forest health, particularly the incidence of balsam bark beetle, spruce bark beetle

and two cycle spruce budworm.

Methods

The study was conducted on four sites located 12 - 28 km east of Likely, B.C. in the Southern
Interior Forest Region.  Two of the sites, Upper and Lower Grain Creek, (52°41′29″N,
121°12′02″W and 52°40′45″N, 121°10′52″W, respectively) are located within the Grain Creek
watershed.  The two other sites, (52°36′37″N, 121°24′30″W) are located in the Blackbear Creek
watershed.  All study sites are submesic to mesic within the Engelmann spruce–subalpine fir wet,
cold biogeoclimatic subzone variant (ESSFwc3). The elevation of the sites extends from 1440 to
1690 m.  Slopes are similar at all sites ranging from 24 – 32%, while aspect is north-east at
Blackbear Creek, north-west at Lower Grain Creek, and west at Upper Grain Creek. The forest is
dominated by sub-alpine fir (Abies lasiocarpa) and Engelmann spruce (Picea engelmannii).  The
oldest trees are spruce aged from 280 – 300 years on the Blackbear Creek site and from 440 – 460
years on the Grain Creek sites.

The replicated trial is a randomized complete block design. Each 40 ha block was divided into
four approximately equal-sized treatment units; three silvicultural systems treatments and a no-
harvest treatment were randomly assigned to the experimental units.  The group selection
treatments are based on 30% area removal, and an 80-year cutting cycle.  The treatments vary
with opening size: 0.03 ha (20 m diameter), 0.13 ha (40 m diameter) and 1.0 ha (113 m diameter).
Various components have been analysed with mixed model analysis of variance.

Results and Discussion

We have provided a short summary of the results and discussion for each topic addressed in the
trial in 2004/2005, plus a citation for the products delivered to the Ministry of Forests library.
Most of the reports are draft or interim products and are not ready for general circulation.

Stand structure
This study describes the composition, size and age structures, and development of old Engelmann
spruce – subalpine fir stands on the trial blocks.  The descriptions provide a basis for designing
silvicultural systems that will maintain usable old forest habitat for mountain caribou and other
old-growth dependent species.  Subalpine fir, which comprised 86% of all stems in the three



stands, had inverse-J shaped size and age profiles.  Engelmann spruce included the largest trees in
each stand but had bimodal size and age profiles.  Age structure interpretations suggest that the
stands have developed over periods of about 290 to 450 years since the last major stand-level
disturbances, probably wildfires.  Current stand age structures contain no clear evidence of post-
establishment stand-level disturbances although the data do not exclude the possibility of such
disturbances.  Approximately 29% of the fir trees and 13% of the spruce trees were dead.  Age
analyses of the tree seedling banks in the three stands indicate stable populations with continuous
recruitment during the last 40 years.  Young seedlings occurred preferentially on woody debris in
advanced stages of decay suggesting that seedling density differences among stands may be due
at least partially to differences in the amount of woody debris.

The stand that has apparently had the shortest time (about 290 years) for development since major
disturbance has a structure that is still adjusting to disturbance.  Evidence of this adjustment
includes a bimodal fir age distribution and a high density of small trees that are apparently
undergoing thinning.  In addition this stand has very few large (>60 cm dbh) live or dead trees
and low volumes of coarse woody debris, especially in large and well-decomposed pieces,
compared to the other two stands.  A comparison of the three stands in this study suggests that
naturally established high elevation forests of the ESSFwc3 may not achieve some old-growth
attributes, such as large dead trees and large, well-decomposed woody debris, until 350 or more
years following initiation.  The two stands in this study with the longest period of development
(at least 450 years) have balanced size and age structures and well represented old-growth
attributes such as large dead trees and large, well decayed woody debris.

Planted stands may achieve some ESSFwc3 old-growth features several decades sooner than
natural stands, due to a shorter stand initiation period.  The silvicultural system that has been
proposed for maintaining suitable mountain caribou habitat following harvesting in this area
(group selection system with 240 year rotation) will likely result in stands with many old-growth
features including abundant arboreal lichens.  Some features that may not be present in these
stands include a uniform inverse-J age distribution, many large (>60 cm dbh) live and standing
dead trees, and large diameter, well decayed woody debris.

As old stands in the ESSFwc3 continue to age without outside disturbance, the spruce component
of the stands will likely decline.  Partial harvesting would help to maintain a significant
component of spruce in the stands.

Steen, O., R. Coupé, H. Armleder and R. Dawson. 2005. Development and structure of three high
elevation old spruce – fir stands in the Quesnel Highland of east central British Columbia. B.C.
Min. For., Res. Br., Victoria, B.C. Res. Rep. 26.

http://www.for.gov.bc.ca/hfd/pubs/Docs/Rr/Rr26.htm

Planted stock
Two reports were prepared for journal submission. The first report compares survival and growth
of planted seedlings of Engelmann spruce and subalpine fir in a range of harvest opening sizes
(>10 ha, 1 ha, 0.2 ha, 0.1 ha, 0.3 ha and individual tree selection). Data was taken from three
silvicultural systems trials in high elevation spruce - subalpine fir forests in south-central British
Columbia. It will be submitted to The Forestry Chronicle in later in 2005.  The funding supplied
from the Quesnel Highland trial this year facilitated the incorporation of edits and final draft
production.



Lajzerowicz, C., A. Vyse M. Jull and T. Newsome.  2005. The article entitled ‘Survival and
growth of planted seedlings of Engelmann spruce and subalpine fir in response to
opening size in British Columbia’s southern mountains’

The second paper summarizes the performance of Engelmann spruce, subalpine fir and lodgepole
pine after 10 growing seasons in three opening sizes, 0.03 ha, 0.13 ha and 1.0 ha.  It is a draft
based on 10th year seedling data analysis.  It will be prepared for publication in 2005/06.

Newsome, T.A. and C.C. Lajzerowicz.  2005. The effect of partial cutting and planting site on
growth and survival of three tree species in subalpine (high elevation) forests in
central British Columbia

A pilot trial (CP113) was initiated in 1989 to begin studying the possibility of using a group
selection harvesting silvicultural system to help preserve mountain caribou habitat while
removing some timber volume. Two sizes of openings were used, 0.03 ha and 0.008 ha.
Seedlings were planted into these and in an adjacent clearcut. Trees were planted in summer of
1991 following winter harvesting into a variety of microsites and into mineral soil exposed
through mechanical screefing.

In 2004 seedlings were assessed after 13 growing seasons. The analyses summarize seedling
survival and growth, vegetation competition and observed damage to the seedlings. Statistical
comparisons between treatments were also made where appropriate.  The results show that
survival in the adjacent clearcut was much higher than in the openings and that spruce had lower
survival than subalpine fir. Poor seedling performance was initially observed within the first few
years after planting and as a result the very small 0.008 ha openings were not used in subsequent
trials.

Percent Survival
Opening  Size Subalpine fir Engelmann spruce
Clearcut 86 58
Large (0.03 ha) 69 15
Small (0.008 ha) 38 30

Nemec, A. CP113: Artificial regeneration of a partially cut ESSF forest in the Cariboo Region -
analysis

Natural regeneration
A journal article was prepared and submitted to the Canadian Journal of Forest Research. It
discusses natural regeneration ingress of subalpine fir and Engelmann spruce from 1994 - 2003 in
small logged openings (0.03, 0.13, and 1.0 ha) on three of the trial blocks. The study concluded
that fir and spruce natural regeneration in small openings in the ESSFwc3 varies depending on
seedfall, seedbed, and environmental conditions.  Natural regeneration can relatively quickly
restock small openings in partially harvested stands where there is an adequate distribution of
mineral soil seedbeds and logging coincides with or shortly precedes a year of high seed
production.  On many sites, however, where seedfall densities are consistently small, mineral soil
seedbeds are uncommon, or environmental conditions are extreme (including cold soils affected
by snowmelt seepage), full restocking of small openings will likely require a substantially longer
time.  Such sites appear to be most common at upper elevations of the ESSFwc3 variant.



Steen, O., R. Coupé and M. Waterhouse. 2005. Natural regeneration of subalpine fir and
Engelmann spruce in three partially harvested high elevation stands on the
Quesnel Highland of British Columbia.  Submitted to Canadian Journal of Forest
Research.

Breeding birds
Breeding birds were surveyed one year pre-harvest (1992) and for six years post-harvest (1993-
1998) using point counts and spot-mapping methods to measure the impact of partial cutting.
Data was collected again in 2004 to see if the bird community had changed in response to
vegetation development in the openings.  Analysis for this project has started.  The report was
intended for submission to a publication in 2004/05, but this is delayed to 2005/06.

Lichen
An analysis report based on all the data has been completed and a scientific journal article is
being prepared in 2005/06.

Vegetation
Vegetation cover by layer and by species are measured every two to three years to document
changes to plant species diversity and abundance, monitor potential competitors to tree
regeneration and describe changes in the vegetation component of wildlife habitat.  Data were
collected in 2004 from 140 – 3.99 m radius plots set up in openings and no-harvest treatments.
Data were analysed and a report was written that focused on the 2004 post – harvest assessment
(12 years).  In 1994 (two years post-harvest), within the openings, the shrub and bryophyte layers
had declined by more than half while the herb layer had increased by 10 – 20% cover.  This
pattern was still apparent 10 years later in 2004, though the shrub layer (B1 and B2) has increased
since the 1994 measurement.  The B2 layer (low shrub) was not significantly different among
treatments by 2004 (33 – 49%) but lower than pre-harvest levels (54 - 57%).  Rhododendron
albiflorum and Abies lasiocarpa were more abundant in the no harvest treatment but this is offset
by other species such as Ribes lacustre, and Sambucus racemosa being more common in the
harvested openings.  The herb layer still remains at greater abundance in the openings in 2004
(47-66%) than the pre-harvest amounts (33-46%) while the moss/liverwort layer remains
substantially lower (currently at 10-26%) than the pre-harvest abundance of 36-48%.

Waterhouse, M.  2005. Vegetation response to group selection silvicultural systems in the ESSF:
Year 12 post-harvest

Snow melt (ablation)
A paper was presented at the Annual Western Snow Conference, Richmond BC, April 2004, and
will be printed in the proceedings.  The effects of small logged openings on snow ablation rate
were studied from 1994 through 1998. Six snow plots were in north-facing treatment units from
which 21 to 34 percent of the forest had been previously harvested and one was installed in no-
harvest treatment. The purpose was to determine the potential effects of group selection on peak
streamflows in the event that this silvicultural system is applied over large areas. Average
ablation rates in openings increased as opening diameters increased from 1 to 5 tree heights (1H
to 5H). There was no significant effect of small openings on ablation rates in the adjacent forest.
The net effect of harvesting 30 percent of the area in the form of 3H and 5H openings was that
ablation rates increased by 5 and 18 percent respectively in a year with above-average snowmelt-
generated peak streamflows.

Teti, P. 2005. Effects of small logged openings on snow ablation during a high snow year. Annual
Western Snow Conference Proceedings, Richmond, BC April, 2004.



Extension Activities
A poster describing snow ablation relative to opening size was presented at "Water - Our
Limiting Resource" -Towards Sustainable Water Management in the Okanagana conference
hosted by the B.C. Branch of the Canadian Water Resources Association February 23-25, 2005,
Kelowna, B.C.

Teti, P. 2005.  Effects of group selection on snow ablation – Poster

A brief overview of the project was prepared and submitted to LINK (FORREX).

Weinszyck, A. and M. Waterhouse. 2005. Maintaining mountain caribou habitat in high elevation
forests using group selection systems: Research project update

UBC Forestry 351 was taught, and trial objectives and results were presented on a tour through
the Blackbear Creek trial block in August.  About 50 students and professors attended.

All caribou within the Southern Mountains National Ecological Area have been designated as
threatened under the federal Species at Risk Act (SARA).  This requires recovery plans to be
produced and implemented.  Research results continue to be extended to the Hart and Cariboo
Mountains Caribou Recovery Implementation Group.  Additionally, the information generated by
the research trial has been input to the Mountain Caribou Science Analysis Team.

This project was conceived to provide managers with solutions to maintaining caribou habitat
within managed forests.  The initial results were instrumental in producing the forest management
recommendations for the Cariboo-Chilcotin Land Use Plan, Mountain Caribou Strategy (Youds et
al. 2000).  These recommendations have been accepted and constitute current management
direction.

Project Website:
The website was reviewed and updates on publications, name changes etc. have been made by the
Canadian Forest Service Forest Ecosystem Research Network of Sites (FERNS) manager.
http://www.pfc.cfs.nrcan.gc.ca/ecology/ferns/quesnel/index_e.html
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