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“British Columbia's protected areas network is seen
internationally as a remarkable achievement and an
example of the province's commitment to global
biodiversity.

BC Parks will move toward an ecosystem management
approach based on an understanding of the
interdependence of all components of the ecosystem.
The objective of this management is to maintain
ecosystem integrity of our protected areas.” (Forever
B.C. website, viewed March 15, 2001)

PART 1 - INTRODUCTION
Vegetation Management Plan - Goals and Objectives
Introduction
MacMillan is a 136hectare Provincial Park that preserves an internationally known pocket of old growth
Douglas fir dominated forest. Donated to the province by H.R. MacMillan in 1944, it straddles Hwy 4
approximately half way between Parksville and Port Alberni. It is located on the busy tourist route that
crosses Vancouver Island to Pacific Rim National Park Reserve. The small size and easy highway access
results in very concentrated visitor use.
MacMillan Provincial Park epitomizes BC Parks’ dual mandate to provide opportunities for high quality safe
outdoor recreation, and to ensure that special features are permanently protected for present and future
generations. The challenge is to accommodate the approximately 1,000,000 visitors per year who stop to
behold the majesty of the giant old growth trees of Cathedral Grove ensuring that, while doing so, the
ecosystem integrity of the forest is protected.
Human passage through the park is directly registered in the soils, through compaction. Consequently, we
indirectly affect the health and distribution of the understorey vegetation near the trails, and potentially affect
some of the large trees as well. Trail widening can lead to scarring of the thin-barked roots of very old grand
firs, providing the ideal opportunity for decay organisms to enter the tree and initiate decline and death, a
natural process but inadvertently accelerated by human activity. Ironically, human-soil-tree interactions can
become two-way affairs. Trees at trailside, weakened or killed by fungi entering through human-caused root
injuries, can topple over - with potentially grave consequences. An ecosystem management approach must
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therefore be used to protect both the park and the visitors, and must consider human visitors as transient yet
integral components of the Park’s ecosystems.
Figure 1 – Park location on Hwy 4 between Parksville and Port Alberni.
While the objective of the Vegetation Management Plan (VMP) is focused on “develop(ing) an overall

strategy and specific prescriptions for maintaining and enhancing the vegetative resources of the Park” (VMP
terms of reference), it necessarily approaches the task from an array of technical and management
perspectives.
Part 1 briefly describes the role/significance of the Park in the BC Parks system of Protected Areas; direction
for the management of the Park’s vegetation set out in the Master Plan for MacMillan Provincial Park; and
the terms of reference for the VMP.
Part 2 of the VMP summarizes technical background reports that, coupled with fieldwork undertaken during
the winter of 2001, form the basis of a biophysical and human-use inventory and analysis of the Park.
Part 3 considers the vegetation management implications of the background study findings and VMP field
observations, and discusses short and longer-term options to address issues identified.
Part 4 sets out a proposed program of action to implement the VMP. Actions are divided into (a) discreet,
short term ‘projects’ that will have direct tangible results on completion (e.g. impact area rehabilitation) and
(b) longer term on-going management practices.
Following are the overriding policy and Park management objectives on which the VMP is based.
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MacMillan Provincial Park Master Plan (1992)
The purpose of the Master Plan is to guide resource and visitor services decisions in order for the Park to
fulfill its role within the Provincial Park system. MacMillan is a Class “A” Category 2 Park, which means that
its “main purpose…is the preservation and presentation to the public of specific features of scientific, historic
or scenic nature” (Parks Act 12 [1] b). MacMillan is one of only two parks in the system (along with
Carmanah Pacific) whose specific role is the protection and presentation of old growth forest.
The dual mandate of ‘protection’ and ‘presentation’ means that while the Park must be managed for the
protection and preservation of an internationally significant remnant of Douglas fir old-growth forest,
(representative of the pre-industrial forest that once covered most of the East Vancouver Island Mountains
Regional Landscape); it must also accommodate recreational use by visitors traveling along the tourism travel
route that bisects the Park.
The chief recreational attraction for visitors to the Park is the vegetation, specifically the old growth stands
known as “Cathedral Grove”. This area of the park has been identified as a Special Feature Zone (figure - 2).
“Within this zone BC Parks will manage the forest so natural processes prevail and, where public use will not
impair the grove, trail access and information will be provided”

Figure 2 – Zoning map from 1992 Master Plan
The Master Plan establishes a set of vegetation management objectives upon which the terms of reference for
this VMP are based:
•

To determine the health and recommend practices to improve the health of the stand, and to protect it
from actions that jeopardize its longevity;
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•

To encourage scientific research on the old-growth forest;

•

To conserve the natural course of succession; and

•

To protect the soils in the Park from excessive human-caused compaction and erosion.

Actions identified to meet these objectives include permitting natural processes to proceed unimpeded (e.g.
suspension of the provincial danger tree management program); solicitation of research; full environmental
review for facility development proposals and the undertaking of research into stand health, dynamics and
their relationship to visitor and off-site impacts. The VMP terms of reference expand on the last item in the
list of actions to be undertaken

Vegetation Management Plan Terms of Reference
The VMP terms of reference state that in meeting the objective of developing an overall strategy for
maintaining and enhancing the vegetation resources of the Park, the VMP must summarize the ecosystem
processes, describe the current vegetation pattern, and provide detailed prescriptions to maintain or enhance
the vegetation in the Park.

VMP Methodology
Inventory Phase
Base Mapping
A digital composite map/airphoto base was assembled using the TRIM based 1997 survey, 1997 1:5,000
black and white air photos, and a digitized version of the 1982 Ecosystems map. Map sheets were plotted at
1:3,000 (Park scale) and 1:1,000 (detail scale for Cathedral Grove) for mapping of observations undertaken
during the VMP filed reconnaissance.

Field Reconnaissance
Field reconnaissance was undertaken during the month of February over the course of 3 days. The purpose of
the reconnaissance was:
•

to meet with BC Parks staff on-site and discuss their management concerns, observations and
objectives

•

to identify and map areas where the vegetation/forest cover varied substantially from the detailed
mapping undertaken in the Ecosystems study;

•

to map the existing trail alignments, user facilities and associated impact areas and determine
rehabilitation strategies based on existing site factors;

•

to traverse the mass blowdown areas in the Park assessing their current state and course of forest
regeneration, and note management issues;

•

to examine, ‘on the ground’, adjacent land-use practices (highway, railway, logging sites) and assess
their impacts on the parks vegetation; and

•

to identify wildlife/vegetation interactions
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Analysis & Plan Development
Background Information Review
Mapping and data contained in the background reports listed below, and from the VMP fieldwork, were
integrated to form a comprehensive mapping set and information base upon which to draw management
inferences and prescriptions. (Bibliographic information for the background reports is provided at the end of
the VMP):
•

Master Plan For MacMillan Provincial Park (1994)

•

Ecosystems of MacMillan Park (1982)

•

Disease and Insect Assessment (1975)

•

Soil Compaction report (1977)

•

Windthrow Assessment (1998)

•

Hydrological Assessment (1997)

•

Development Plan, Tree Survey and Environmental Report for proposed Visitor Centre (1996)

•

Aerial photography series spanning the period 1951 through 1997

•

A digital map base based on TRIM and updated by survey undertaken in 1997

Analysis of Issues and Management Plan Direction
Management issues identified in the background reports, and in the 2001 field reconnaissance, were reviewed
collectively and sorted to determine:
•

Common themes;

•

Relationships between report perspectives (windthrow, diseases and danger trees for example);

•

Management direction contained in the Park Master Plan; and

•

Practicability – balancing relative complexity against pragmatic considerations of scope, magnitude
and cost.

From the analysis of issues, a management plan was developed that identified two forms of action. The
first,“projects”, are discreet short-term prescriptions that address clearly defined problems. Projects areas are
shown in figures 5&6 and have cost estimates associated with them (Appendix1). On the other hand, on-going
management practices include either annual or seasonally recurring actions requiring modest resources
commitments, or are more ambitious (larger scale and/or more complex) programs of vegetation management.

PART 2 - BACKGROUND DOCUMENTS
Following are summaries of a range of studies that have been undertaken by researchers and consultants in the
Park. The essential findings and management issues identified in each are described, both to provide
background for some of the more obvious recommendations made in Parts 3 and 4 of the VMP (e.g. reduction
of pedestrian impacts to vegetation); and to present the complexity of factors requiring consideration in the
more complicated issues (e.g. whether or not to ‘intervene’ in successional processes in the Park). Quoted
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passages are from the cited document unless otherwise noted. Comments in parentheses are by the author of
the VMP.
All of the studies cited below were reviewed thoroughly prior to the VMP fieldwork. The VMP
recommendations are based upon a synthesis of the background studies, research from other sources,
discussions with Strathcona District Parks staff, and field observations made during the winter of 2001.

Background Document Summaries
MacMillan Park – A Disease and Insect Assessment (1975)
G. Wallis and L. McMullens of the Pacific Forest Research
Centre (Canadian Forest Service) undertook a survey of the
Park in June 1975, “in order to gain a general knowledge of
disease incidence and its relation to the future of the Park”. Tree
conditions were assessed along 3 transects: along the main
Cathedral Grove trail system, to the south of the trail system,
and adjacent to the south boundary of the Park. The report
provides assessments of the health and prospects for the major
conifer species.
Essentially, all Douglas fir trees examined were “overmature”
(The term overmature generally means the point at which
timber has begun to lessen in commercial value because of size,
age, decay, or other factors. Today, the term is usually applied
to even-aged managed stands. Most Douglas firs in the Park
range in age between 140 and 800 years old). Less than 30% of
the Douglas firs examined were deemed to be healthy, with
over 50% having indicators of hidden defects. Interestingly, the
percentage of healthy Douglas firs was inversely proportional to
the intensity of trail use. The percentage of healthy trees along
the most intensively used trail was essentially the same as along
the transects away from public use. Phelinus wierii (laminated root rot) and Polyporus schweinitzii (brown
cubicle butt rot) are the root and butt rots primarily responsible for the Douglas fir mortality.
Many of the hemlocks close to the trails have scars and fungal decay. Dwarf hemlock mistletoe infection is
high in the hemlocks adjacent to the trails however the severity of the infection is not advanced (witch’s
brooms are small and trunk swellings are not contributing to broken tops). Grand firs are similarly susceptible
to rapid fungal decay through wounds in the trunk and roots and are suffering along the trail system. Western
redcedar show a typical incidence of butt rot, but still have reasonably healthy crowns.
Pine butterfly (Neophasia menapia), a defoliator, was controlled by spraying in 1960. Although Douglas fir
bark beetle (Dendoctronus pseudotsugae) is not known to have caused damage in the Park, it is known to be
associated with severe windfall. Progeny were found in downed logs in a windthrow area (1974 event) on the
logging roads west of the park boundary although the numbers were relatively low (due to the
scattered/shaded/sheltered nature of the windfall - i.e. cool emergence period temperatures).

Management Issues Identified in the Insect and Disease Assessment
•

Old age is resulting in the gradual deterioration of the Douglas firs in the Park
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•

Hemlocks and grand fir are being adversely affected by wounding resulting from heavy trail traffic
and trail widening. Trail use needs to be controlled and confined to narrow alignments.

•

Existing standing dead trees and diseased trees near trails constitute a high hazard to the public.

•

The rate of dwarf mistletoe infestation is predicted to increase with new canopy openings (increased
light to the understorey will release suppressed hemlocks that are infested).

•

With severe windfall, Douglas fir bark beetle hazard should be assessed.

Soil Compaction on the Trails of MacMillan Park – Vancouver Island (1977)
Charles Littledale, a BSc.Ag. student in the Soils Science Department at UBC, undertook soils sampling
along Park trails during the winter of 1976-77 as part of his undergraduate thesis. “The primary objective (of
the study) was to make physical measurements of the degree of compaction on the trails of the Park and to
relate the resulting data with the intensity of trail use by the public.” Three sampling sites were established,
corresponding to three trail loops in the park with progressively decreasing levels of use.
Soil core samples were taken (6 on-trail and 6 off-trail at each of the three sites) and analyzed in the lab for;
bulk density (weight per unit volume of soil reflecting the proportion of soil particles to pore space in the
soil), and aeration porosity (the percentage of air-filled pores within the total soil volume – i.e. pores that
allow for plant and soil organism gas exchange). Gas exchange is critical to plant growth and survival, as well
as beneficial soil organisms. Soil compaction increases bulk density and reduces aeration porosity. Aeration
porosities below 10% of the total soil volume become limiting to plant growth due to lowered delivery of
oxygen to the plant roots (Hausenbuiller, 1985).
Bulk density progressively increased with intensity of use, showing a higher percentage of change between
on-and off-trail in the more intensively used loops than the less intensively ones. Aeration porosity decreased
significantly between on- and off-site samples taken at the most- and least-intensively used loops. The data
for the middle site was less conclusive due to possible sampling error and/or testing apparatus failure.
Interestingly, the absolute values of the on-trail aeration porosities at the most and least intensively used sites
was essentially the same (15% and 16% respectively) and within an acceptable range for plant growth.
A visual evaluation of the trails was also undertaken in this study. The author found an increasing width of
trail with increased intensity of use and all three trails exhibited root exposure (refer to Wallis and
McMullen’s Disease and Insect Assessment, above, regarding root exposure).
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Management Issues Identified in Soil Compaction Report
•

Potential impacts on vegetation adjacent to trails due to physical soil degradation (compaction)

•

Trail widening with subsequent trampling of vegetation and exposure of tree roots can contribute to
increased disease susceptibility in thin-barked species such as hemlocks and grand fir.

The Ecosystems of MacMillan Provincial Park (1982)
The Ecosystems of MacMillan Park on Vancouver Island (Inselberg et. al. 1982), was published by the BC
Forest Service following field research that began in 1975, and was completed during the summer of 1979. At
the time, the BC Ministry of Forests was developing an ecological classification system for the Vancouver
Forest Region and used the MacMillan Park study as a test case “to propose methods and criteria for
classifying successional stages of ecosystems and to test their significance in relation to the taxonomic system
and practical applications”. While they used the opportunity to undertake field research in support of
developing their classification system, the primary objective was to collect sufficiently detailed data in order
to apply the information for the management of the ecological and recreational integrity of MacMillan Park.
Though the study addressed MacMillan Park specifically, the researchers also proposed to demonstrate the
use of ecological classification systems for park management, generally.
The study was “one of the most detailed ecological studies undertaken” in the region up to that time. There
were 86 sample plots established in the park, each one representing an ecosystem (a plant community and its
habitats). Detailed soils and micro-topographic data were collected at 14 of the plots. The results included a
characterization of the study area’s climate, physiography and soil parent materials, and detailed mapping and
descriptions of 10 “biogeocoenotic” units called “associations”. In context of the current ”biogeoclimatic”
classification system, “site series” are approximately equivalent to the site units called associations in 1982.
Because a principle objective of the study was to interpret the ecosystems for the purpose of recreation
management, an assessment of recreational “value” was made for each. The underlying assumption of this
assessment was that recreational activities within the park were based on the “inherent attraction of its large
trees and other scenic aspects”. Value was thus assigned on the basis of the presence or absence of large trees
(particularly Douglas fir and Western redcedar), the ability of the ecosystem to support large trees, the
structural and floral diversity of the understorey, and “trafficability” (soil moisture and slope gradient).
Furthermore, silvicultural management practices were suggested, to counteract the successional trend to
hemlock climax; and sanitation cutting of fungi infested trees, to reduce recreational hazard, was discussed.
The Ecosystems of MacMillan Park study provides an excellent basis for understanding the ecological
parameters underlying the site-specific vegetation management issues identified in Part 3 of the VMP. Along
with the species composition tables provided for each ecosystem (hereafter called ‘site series’), it also
provides specific silvicultural recommendations that can be applied to revegetation projects identified in Part
4 – VMP Recommendations.
Following is a brief summary of the key findings of the study. The study area description is definitive (e.g.
used in other background documents that followed) and is briefly summarized below
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Study Area Description
Climate - The climate descriptions provided in the Ecosystems document are predicted data, based on a
climate prediction model and actual data from Port Alberni. Because the Park is in the rain shadow of the
Beaufort Range mean annual precipitation, estimated at 1690mm, is lower than the surrounding
biogeoclimatic subzones. Summers are characteristically dry, with only 340m of rain estimated between April
and September. Summers are cool (mean 17 ° C during the warmest month) and winters mild (mean 0.9 ° C
during the coldest month).
Physiography –The Park is located in the eastern side of the Vancouver Island Ranges and is immediately
bounded by the Beaufort Range and Mt. Arrowsmith. It is located at 200m elevation, within the alluvial
floodplain of the Cameron River where it enters Cameron Lake. Its location within a steep-side “u”-shaped
valley below a constricted saddle in the Beaufort Range makes it susceptible to intense wind speeds during
westerly and southwesterly storm events.
Soil Parent Materials – Soils accumulated in the valley after glaciation and are either alluvial or colluvial in
origin, and from volcanic (primarily basaltic) parent material. The colluvial soils, concentrated at the base of
the valley side slopes to a depth of one metre, are loamy skeletal with a high concentration of stone in the
coarse fraction. The majority of the Park however, is located on alluvial deposits of greater than 1m depth that
vary in particle size from sandy skeletal to fine-clayey, with the fine-loamy classes predominating. Near
Cameron Lake, fine alluvial surface deposits overlay lacustrine materials.

Ecosystems Classification
Ecosystems are defined in terms of particular plant communities with their associated topography, soil and
climate. Climate is the primary influencing factor, and will be expressed in the relatively stable, late-seral or
near-climax stages of a plant community, as found on zonal sites (i.e. sites with intermediate soil moisture and
nutrient levels). The Vancouver Forest Region is divided into a number of biogeoclimatic subzones, which
are classified by the climate and (usually) the dominant climax tree species. MacMillan Park is located in the
very dry maritime climatic subzone, and the climax tree species on zonal sites is often Douglas fir
(Pseudotsuga menziesii), but can be western hemlock (Tsuga heterophylla) or western redcedar (Thuja
plicata). Even though Douglas fir is often the dominant tree in the biogeoclimatic subzone in which
MacMillan Provincial Park is located, it is nonetheless called the Dry Maritime Coastal Western Hemlock
Subzone, abbreviated as CWHdm.
Within the CWHxm subzone, variations in physiography, aspect, and microclimate yield sites with
characteristic growth environment attributes such as soil moisture regime and nutrient levels. These soil
characteristics are reflected in variations in the composition of the stable plant community.
For example, the well-drained valley side sites, with relatively coarse, well-drained colluvial soils have
intermediate soil moisture and nutrients (zonal site), and are dominated by Douglas fir and western hemlock
with limited western redcedar present in areas with seepage moisture. Although red alder (Alnus rubra) may
be present in openings and disturbed areas, bigleaf maple (Acer macroplyllum) is generally uncommon on
these sites. A relatively simple bryophyte layer characterizes the zonal site.
By contrast, in the low-lying areas near Cameron Lake, a flat-slightly-concave site with finer textured,
moister and richer alluvial soils, might be dominated by western redcedar (Thuja plicata) with substantial
components of western hemlock, and bigleaf maple in openings, but fewer Douglas firs. This moister and
richer soil environment would also support a different shrub understorey and herbaceous layer.
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These examples describe two different ‘site series’ in the CWHxm subzone – HwFd- Kindbergia (site series
01) and CwSs-Skunk cabbage (site series 12), respectively. Site series are the basic classification unit used to
describe the forest vegetation mosaic of the Park. Since the site series reflect specific environmental attributes
of different sites (such as soil moisture and nutrient regimes) they are useful in determining site-appropriate
revegetation prescriptions.
Ecosystem taxonomy since the1982 publication has evolved. The 1982 “biogeocoenotic” subzone was called
the “Drier Maritime Coastal Western Hemlock” - CWHa Figure 3 (following page) is a 1:6000 scale
ecosystems map based on the original by Inselberg et. al., updated to show the changes in vegetation cover
resulting from a series of catastrophic windthrow events since 1982, and the changes in site unit classification.
There is a lack of direct correspondence between very moist to very wet (sub-hydric to hydric) associations,
and site series, but this does not materially affect management in these wet areas.

Ecosystems of MacMillan Park
The reader is referred to the report for full details of the ecosystems. For each association, the report provides
a detailed description including statistically analyzed vegetation tables showing species representation in each
layer (dominants, codominants, suppressed, tall shrub, low shrub, herb and bryophytes); and interpretations
for recreational management (discussed further in Parts 3 & 4 of the VMP).
A larger scale (1:3000) version of the ecosystems map is located in the end pocket. The map provides a
graphic depiction of ecosystem distribution, extent and variations in forest cover.

Management Issues Identified in Ecosystems of MacMillan Park
•

Western hemlock will eventually replace Douglas fir in most of the Park’s ecosystem units, in the
absence of fire or management interventions. The authors indicate that the recreational value of the
Park will thus be diminished. Intervention in the form of removals of advanced hemlock regeneration,
planting of Douglas fir (with associated silvicultural measures such as control of competing trees and
shrubs) was suggested. Note that the magnitude of blowdown that has occurred since the report was
written was not anticipated and so was not discussed as a factor in the Douglas fir/ hemlock equation.

•

Trails need to be narrowed, and the level of impacts associated with use intensity reduced by
dispersing foot traffic over an extended system of trails.
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INSERT FIGURE 3 – ECOSYSTEM MAP
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Environmental Planning Services (Report) for MacMillan Park Development (1996)
D.A. Blood and Associates Ltd. provided environmental planning services for the proposed development of a
visitor center, parking area and ancillary facilities on a 5hectare site south of the Park boundary. The purpose
of the assignment was to provide input into the siting of new trails, day use facilities and the access turn
around loop.
Five site series were tentatively identified (01, 05,07,08 and 09). They did not qualify for special conservation
status as red- or blue-listed plant communities because they were not late-seral. A 50m riparian management
area was identified along the Cameron River to protect aquatic habitat. New trails and the increased distance
to Cathedral Grove were predicted to have “positive consequences” for vegetation in the existing Park.
Species of mammals for which the vegetation resources of the park area provide significant food, cover and/or
rearing habitats include Roosevelt elk (blue-listed), black-tailed deer, red squirrels and deer mice. Bird
families best represented included the woodpeckers (abundant large diameter standing dead trees provide both
food and cavity-nesting opportunities); thrushes; crow allies and arboreal foraging birds. Humming birds were
found in the development area but not in the Park (this may have changed with the substantial increase in
open habitat favouring flowering plants such as salmonberry as a result of the 1997 blowdown).
The importance of leaving large diameter trees cut down for construction or hazard management purposes in
situ was emphasized. They provide opportunities for wildlife as denning and hiding sites; and varied habitats
for arthropods, which are reported to perform important functions in old-growth ecosystems.

Management Issues Identified in the Environmental Planning Report
•

Special construction-phase measures should be instituted during the development to protect oldgrowth trees not identified for removal for safety reasons – including fencing, on-site guidance by a
certified arborist and the use of specialized construction equipment

•

New trails into the park and riparian areas should include features designed to reduce protect
vegetation such as clear edge demarcation and railings, and boardwalks across wet sites

MacMillan Provincial Park Hydrological Assessment (1997)
Hay and Company Consultants Ltd. conducted a survey and site reconnaissance of in-park and upstream
reaches of the Cameron River in March 1997. The objective of the study was to assess the impacts of channel
changes observed following the 1997 windstorm, and to recommend mitigation measures. BC Parks were
concerned about the impacts that channel shifting might have on bank stability, vegetation and facilities in the
Park, and to the proposed visitor centre site south of the Park boundary.

Historic Channel Shifting
Existing mapping of the Park, recently updated by Atticus Resource Consulting Ltd. in 1996, but based on
TRIM controlled aerial photography taken in 1985, was further updated – because of the considerable channel
changes that had occurred since the 1985 flight. In order to chronologically document historic channel
migrations, an analysis of 13 air photo series, spanning the period from 1951 to 1997, was undertaken.
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Figures 2 –12 in the hydrology assessment report show that the reaches downstream of ‘main confluence’ (of
the 2 main active channels) have been stable for the 45 years of air photo coverage examined. A lack of lateral
movement is reflected in the mature riparian vegetation on the channel banks. The stability may be attributed
to “low channel gradient near the outlet, large channel width relative to depth, dense virgin riparian
vegetation, extensive LWD (large woody debris) and the division of erosion power as a result of the main
bifurcation” Unstable channel reaches include the reach upstream of the Park boundary and the reaches within
the Park upstream of the confluence.
The figures also illustrate that the reaches upstream of the Park boundary “have shown evidence of lateral
shifting back and forth in all directions, but only on a magnitude of several channel widths. A significant
change occurred between 1978 and 1984 whereby the stream shifted downstream and to the east by about 5-8
channel widths.” The maps similarly shows a shift in primary channels, from west to east of a bifurcation
375m south of the Park boundary, sometime between 1994 and 1997. (Hydrology report figures 8-12 clearly
illustrate the chronology of clearcutting immediately south of the boundary between 1976 and 1981, and
progressive blowdown into the Park starting in 1983).

Affects of Channel Shifting in the South End of the Park
“The primary active channel splits into several active and side channels in the south end of the Park. This east
channel is highly braided as it flows through the upper end of the windthrow areas… the channel is bridged
by many fallen trees that have provided anchor points for WD (some of it old material originating from
upstream of the Park). The braided zone shows considerable gravel transport into the area …(and) the channel
course has been dictated by the fallen trees, which have realigned and re-directed the flow…Stream migration
in the braided zone could undermine existing trees leading to further losses.” (Currently [2001], the dominant
existing trees in the braided area between the bridge sites south of the park and the boundary of the 1991
blowdown are young alders (figure 4), with sporadic regenerating conifers. Soil is essentially absent in this
zone. The extent and distribution of gravels and cobble throughout this area suggests that it is still subject to
constantly shifting flows).
Figure 4 - Typical alder forest at
the south end of the park in the
1991 blowdown. The area is
subject to regular channel
braiding, flooding and gravel
deposition.
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Downstream of the Main Confluence
The logjams that have proliferated in the Park will probably have primarily positive affects. The longitudinal
profile will develop a higher degree of diversity providing a larger number of alternating scours and riffles,
which improve fish habitat. In this part of the Park, because a high percentage of the debris are fallen trees
bridging the channel above the water surface, backwater affects on bank stability are not liable to be
significant. The woody debris may actually help to stabilize the channel banks against lateral migration.

Management Issues Identified in the Hydrological Assessment
•

There will be some loss of riparian vegetation (or delayed regeneration) in the braided channel area in
the south end of the Park and just upstream of boundary. One approach to the issue would be to
simply allow the channels to shift and braid across the floodplain. Alternatively a single primary
channel could be developed. Removal of “a significant amount” of woody debris from the selected
channel would provide a preferential flow path required to keep flows within the channel. The LWD
removed would be used to stabilize the channel banks and block off the alternate channel. This jam
would be located at the bifurcation located 375m south of the Park boundary.

Review of January 1, 1997 Windthrow in MacMillan Park (1998)
Following the catastrophic windthrow event of New Years 1997, provincial windthrow authority, SJ Mitchell,
was contracted to study and write a report on the event. His objectives were to: “review the damage pattern
and conditions leading to the…event; discuss the role of wind as a factor in the Park's natural processes;
assess of the potential for future events to occur and their severity; and to identify ways to reduce the impact
of future events within the Park”. His report was based on a range of information sources including:
“interviews, field inspection, aerial photographs, climate data and published articles” and as such was an
interpretive analysis rather than a quantitative study.

Historic Windthrow
Reports of historic windthrow events in the Cameron River valley include one reported by a 1921 survey
crew working in the valley, “one dating from the mid 1950's which was salvaged in 1958 (where the proposed
visitor center is to be sited), and another from the late 19th century just west of the 'Hump' (pass
summit)…Edge windthrow salvage areas at various locations in Blocks 35 and 1324 in the Cameron Valley
were removed in 1974, 1977, 1978, 1980, 1981, 1983, 1986 and 1991. The timing, size and orientation of
these areas suggest a pattern of endemic southerly windthrow associated with Pacific Lows and southeast
flow channeled by the Cameron Valley. Approximately 8.6 hectares, including 6 hectares of heavy damage,
was windthrown in the winter of 1990/91 in the southeast corner of the park. Damage was reported as
occurring in November 1990, and in January and February 1991 at times when there was extensive flooding
within the park.”

The 1997 Storm Event
The report reviews the climate data obtained from Atmospheric Environment Service for the night of
December 31, 1996 and January 1, 1997 and concludes that an intense Pacific low weather system passing
over northern Vancouver Island had generated very strong southwesterly peak gust winds. Although soils
were wet from a heavy rainfall, and there was a subsequent snowfall, the significance of the precipitation as
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an important contributory factor could not be established. The wind gusts causing the damage are reported to
have occurred over a 20-minute period at about 8:00 a.m.
When drawn through the ‘gap’ between Port Alberni and Cameron Lake, winds may be constricted and
accelerated, resulting in a local wind known as a “Qualicum”. Catastrophic scale winter storm winds
(producing unusually high peak gusts) are estimated to occur on a return interval of 30-40 years while
endemic storm winds have a much shorter return interval of 1-5 years. “In forestry, prediction and
management efforts focus on endemic windthrow, and are still in the early stages of development.”

Possible Contributory Factors at MacMillan Park
The report discusses environmental/biophysical variables (topographic, soils and stand attributes) and
management variables (essentially, creation of large or small openings during road work, trail work or
logging)- which may be associated with windthrow. The topographic influences of the Alberni pass, the bend
and shape of the Cameron valley, including a topographic “hump” on the east side of the valley probably
influence windflow through the Park, concentrating it on the eastern side of the valley while the western half
is sheltered to some degree by the plateau in the pass. The damage is concentrated in the moist to wet
ecosystem associations (high and seasonally fluctuating water tables, shallow rooting). “While the trend of
lower damage on better drained, deeper soils is consistent with windthrow observations elsewhere, it is likely
confounded in this case by differential topographic exposure. Wind speeds appeared to be highest in the
eastern half of the park, which coincides with the Cameron River channel and wetter ecosystems”
“There were no obvious trends in damage by stand composition or structure…A number of uprooted or
snapped trees showed extensive decay and this likely contributed to the intensity of damage. Some of the
snapped off trees in the main trail areas had sound shells as thin as 20cm with evidence of past vertical stress
fractures. However, uprooted trees were observed which showed no external evidence of root or stem decay.
It was pointed out by one interviewee that many trees previously identified as hazard trees survived the
windstorm. This underlines the difficulty in predicting tree failure based on readily observable features.”
Mitchell noted that flagging in the crowns of Douglas firs in the canopy confirmed the influence of summer
Qualicums on the growth form of the trees (flagging, bole asymmetry). “That Douglas-fir trees can grow to
heights of 70 metres in this windy location with restricted rooting is a testimony to the effectiveness of these
internal design mechanisms…Trees remain vulnerable however to extreme weather events, sudden changes in
canopy condition due to defoliation or tree loss, and changes in soil conditions due to flooding, soil
compaction or excavation. As trees age they are less able to repair damage and resist decay, leading to
weakened stem and roots.”
The report states “there does not appear to be any local increase in wind damage associated with trails, roads
and railway right-of-ways within the park. The role of the openings to the south of the park is clearly a
contentious issue, and is one which is difficult to determine with certainty.” It goes on to point out that, while
the pattern of endemic windthrow and salvage in the valley to the south indicates that opening edges with
southern exposure have been vulnerable to southerly winds…the pattern of historic damage (also) indicates
that catastrophic events have damaged stands where there was no harvesting in the vicinity.” Mitchell’s
review of the 1990-91 event mentions that “windthrow is concentrated in the southeast corner of the park
downwind of windthrow salvage openings to the south in an area with high topographic exposure…While
there is a concentration of heavy damage downwind of the 1990/91 windthrow opening, the 1997 damage is
widespread. The western extent of the 1997 damage within the park is not downwind of recent openings,
neither is the damage at the north end of the park, that on the shoulder east of the park, nor that along the
south side of Cameron Lake”
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Implications of the 1997 Event for Future Stand Structure
Windthrow is a normal and significant agent of disturbance and its affects contribute to structural diversity.
Along with toppling and wind-snap, many of the trees were defoliated, some losing up to 50% of their
branches and leaves. While many of the overstorey trees (such as the healthier Douglas firs) will re-foliate, for
others in advanced state of decay, the loss of vigour will further reduce resistance to fungal attack. Because
“plant communities tend toward full occupancy of a growing site”, the openings created will be occupied by
regeneration. The size of the opening, source of the propagules, and the seedbed conditions will determine the
species/plant communities that occupy it. “The less disturbed areas will regenerate to shade tolerant, later
successional tree species such as western hemlock, western redcedar and grand fir. The more heavily
disturbed areas will include shade intolerant, fast growing, early successional tree species such as alder, big
leaf maple and Douglas-fir along with the hemlock, cedar and grand fir.”

Potential for Future Events to Occur
Historic records suggest a return interval of 30-40 years. “Future endemic winds may cause some damage
along the edges of 1997 windthrow openings. When the next catastrophic event occurs, further extension of
the heavily damaged zone to the north should be expected. This is likely because the north end of the park is
similar in topographic exposure, soils and stand attributes to the area already damaged. The western portion
of the park does appear to be less vulnerable with greater topographic shelter from westerly winds and better
drainage on the lower slopes.”

Management Issues Identified in the Review of January 1, 1997 Windthrow in MacMillan Park
•

In developing strategies to reduce (endemic) windthrow and its impacts it is necessary to consider
whether actions can be taken to prevent or reduce occurrence, and whether it is socially and
economically acceptable to take these actions.

•

None of these techniques may be sufficient when winds are catastrophic or when trees are decayed or
have restricted anchorage.

•

The north-south axis of the opening for the proposed visitor center and parking lots south of the park
should be kept as narrow as possible.

•

It is technically possible to prune old growth trees to improve their windfirmness but would be
expensive and impractical to treat all of the vulnerable trees in the park east of the highway

•

A more active approach to visitor and facilities management is warranted. Trees which could fall or
drop branches onto roads, trails or structures should be regularly inspected by qualified arborists, and
treatments such as topping, pruning or removal of such danger trees may be necessary.

•

If treatment of danger trees is not consistent with park management philosophy, an alternative is to
keep facilities and people away. This can be done by temporarily closing trails and by building new
facilities in areas free of danger trees

•

The current warning signs informing the public of the nature of the stand and the risk of falling trees
and limbs should be made larger and placed at all park entry points. The trail areas should be
inspected for hazardous trees and suspended debris after damaging wind events before the park is
opened.
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Table 1 – Summary of background reports and recommendations.

Report

Content

Recommendations

Macmillan Park – Disease
& Insect Assessment
(Wallis, McMullins, 1975)

Report on field assessments
(transects) undertaken by
PFRC biologists. Douglas
firs are declining due to old
age. Main pathogens are
laminated root rot and
brown cubicle root rot.

- Reduce impacts to trees through trail mgmt.

Soil Compaction on the
Trails of MacMillan Park
(Littledale1977)

Assessment of implications
of soil compaction on
vegetation from foot traffic
on trails. Aeration porosity
on the trails was not below
critical threshold levels.

- Limit impacts of trail widening/vegetation
trampling.

Ecosystems of MacMillan
Park (Inselberg et. al.
1982)

Biogeocoenotic
(biogeoclimatic)
description of Park
vegetation and implications
for mgmt. Stands will trend
towards hemlock climax.

- Employ silvicultural measures to perpetuate
Douglas fir dominance (arrest trend towards
hemlock climax)

Environmental Planning
Services Report
(D. Blood Assoc. 1996)

Environmental review
(vegetation, fauna) for
proposed visitor center
development at south
boundary of Park.

- Undertake special tree protection measures
during construction of the facilities.

MacMillan Park
Hydrological Assessment
(Hay & Co., 1975)

Results of field survey and
assessment of impacts of
Cameron River channel
migration on bank stability.

- Channel braiding at the south end of the
Park (south of boundary, and in1991
blowdown) can either be allowed to continue
or might be curtailed through intervention to
establish a primary channel.

Review of 1997
Windthrow in MacMillan
Park (Mitchell 1998)

Field assessment, analysis
and recommendations
regarding catastrophic
windthrow event of New
Years Day 1997.

- Techniques to enhance windfirmness in
trees can be considered but would probably
be ineffective for high magnitude events.

- Consider hazard (danger) tree mgmt.
- Assess/monitor for Douglas fir beetle.

- Limit impacts from trail widening.

- Any proposed trails should be designed for
vegetation protection.

- Consider more active approach to hazard
reduction or erect/maintain more warning
signs
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PART 3 - VMP MANAGEMENT ISSUES
In this section, the management issues discussed in Part 2 and identified during the 2001 VMP field
reconnaissance (figures 5 & 6), are considered in terms of scope and magnitude; and practical, economic and
ecological ramifications. Based on the foregoing considerations, they are discussed in order of the
recommended priority to address them. Some issues, such as the impact of human use on vegetation adjacent
to trails (universally raised in all of the background reports), are relatively straightforward to describe and
provide prescriptions for. Others, such as the management of hazard trees, require consideration of disease
management, habitat diversity values and public safety – weighed against fundamental questions of
management policy (e.g. recreational values versus ecological processes). Finally, while catastrophic
windthrow may be beyond management control, there are management options to consider for the areas that
have already been affected. These measures would require substantive interventions into ‘natural processes’
and would require a potentially costly multi-year commitment.

Managing for Human Use and Impacts
I.Existing and Proposed Trails and Facilities
Existing Trail Conditions
The primary trail system within the Park is located in the Cathedral Grove, on the north and south sides of
Hwy.4, immediately to the west of the Cameron River. Refer to figure-5, Cathedral Grove Trails. The trails
are all located within an 11.5 hectare portion of the 136 hectare park, corresponding to where many of the
largest specimens of Douglas fir and western redcedar grow. The trails have been laid out in short distance,
interconnected loops providing the 1,000,000 visitors per year options on how long they spend on their stop at
MacMillan Park. The park is not the ultimate destination for the majority of visitors and so the duration of
their stay tends to be relatively short.
The background documents identify soil compaction, trail widening and vegetation trampling/denudation as
key management concerns. These impacts have biophysical, aesthetic and behavioural consequences. Since
they are all really an interrelated manifestation of one problem (high traffic volumes requiring containment
measures), our analysis of the problem will focus on compaction. Management to limit the impacts of soil
compaction involves prevention of widening, which consequently reduces vegetation trampling. It also has
positive aesthetic benefits.
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INSERT FIGURE 5 - CATHEDRAL GROVE TRAILS
& FIGURE 6 – VMP FIELD 2001 FIELD RECONNAISSANCE

Macmillan Provincial Park – Vegetation Management Plan
19

Macmillan Provincial Park – Vegetation Management Plan
20

Problem Analysis: Soil Compaction
Soil compaction (increased bulk density and reduced aeration porosity) can become limiting to plant growth
due to lowered delivery of oxygen to the plant roots. The effect on an individual plant becomes acute when
the degree of compaction reduces aeration porosity to below 10% around a significant portion of the 360
degrees of arc of the root zone. In the context of trails through forest, a more-or-less straight trail alignment
might potentially affect 20-45% of the arc of roots for any given tree at trailside. The closer to the trunk, the
higher the percentage of arc affected, however (especially in a mature forest) the lower the percentage of fine
‘feeder’ roots adversely affected by low aeration porosity (the majority of the active feeder roots are at the
periphery of the rootzone). If the trail alignment takes a bend around a tree within its dripline, or splits around
it, the percentage of arc of potentially impacted root zone increases dramatically (a 90 degree bend would
affect approximately 66% of arc, a switchback -about 80%, and a split alignment up to 100%).
Due to the age of the majority of the trees in Cathedral Grove most of the compaction has occurred
(incrementally and probably not considerably until after WW II) after the trees have reached mature size. At
this point in their lifecycles their root systems are fully developed, extending many metres in all directions
away from the bole. As long as trails remain narrow the actual area of low aeration porosity soils for any
given tree will be quite low relative to the total area of roots.
As trails widen, such as at the base of individual trees that attract visitors’ attention (very large trees, hollow
trees), or at other features such as interesting root wads, views to the river, ‘decision nodes’ and short cuts
along the trail, the area subject to compaction increases over a larger proportion of the trees’ rootzones. Areas
of substantial trail widening are indicated on the preceding map and a typical example is shown in figure 7,
below. At some point (depending on soil physical characteristics, tree age and vigour) the amount of oxygen
available to the tree, and to beneficial soil organisms, will begin to cause stress and decline. In the case of
shrubs, perennials and ephemeral species the (shrub/herbaceous understorey), the percentage of rootzone area
compacted often reaches 100%, preventing establishment and/or survival. Unlike trees, whose roots can
extend well beyond an impact zone, understorey plants subjected to continuous foot traffic do not survive.
The limited data from the Littledale compaction study (south side of Hwy 4 only) suggest that aeration
porosity has probably not been reduced to critical levels, despite the high number of visitors. On-trail aeration
porosities at the most and least intensively used sites was essentially the same (15% and 16% respectively)
and within an acceptable range for plant growth. This is probably due to fairly well drained medium-fine
textured soils along the most heavily used parts of the trail system. In an old growth forest, where many of the
trees are well beyond optimal vigour, it would obviously be prudent to aim for aeration porosity well above
the critical levels.
Areas that have a high water table (site series 08 and above) naturally have lower aeration porosity because a
higher percentage of the total pore space in the soil is occupied by water. This is reflected in species
distribution and adaptive strategies such as shallow root systems. Examples of this type of habitat occur along
the trail alignment where it parallels the lakeshore to the north of Hwy 4 (Figure-8). These areas are more
highly susceptible to compaction impacts due to an already marginal level of soil aeration porosity.
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Figure 7 – Typical trail condition along ‘loop 4’ on the north side of the Hwy 4 adjacent to the parking lot
(background center). Most of the understorey has been denuded due to trampling - caused by a lack of clearly
delineated routes from the parking area to the trail and to the pit toilets and signs. Many trees near the parking
lot, pit toilets and ‘trailhead’ have compaction around their entire perimeter (360 degrees of arc)

Figure 8 – Low aeration porosity site (sites series 08). Trees in these areas are already living on the margin of
oxygen availability due to perennially wet soils. Note the density of fine cedar roots at the soil surface
indicating a water table just below the surface. Trails in these site series should be boardwalked, or avoided
altogether
Macmillan Provincial Park – Vegetation Management Plan
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Management Options: Compaction, Vegetation Trampling – Existing Trails
In recent years, BC Parks has tried a range of trail improvement techniques in the Park to mitigate for
compaction and widening. Both, cellular confinement systems and geotextile-reinforced trial surfaces have
been tried, however both are subject to problems associated with a less than perfectly level base and effective
edge containment detail. Also, these techniques alone also do not address the key causes of trail widening and
vegetation trampling, which is pedestrian behavior associated with ‘attractors’ such as those identified in the
analysis above.
Another technique proposed in the background documentation and employed in other areas where
compaction, mucking and other problems associated with heavy traffic and, particularly, wet soils are a
problem, is boardwalk. Although expensive, boardwalk has several advantages. Compaction is eliminated as a
problem; it provides a ‘readable’ unambiguous alignment that the majority of users will stick to; and it allows
for comfortable wet-season use of the trails. The problem with installing continuous boardwalk in Cathedral
Grove is the frequency of windthrow and trees toppling for other reasons. The ongoing costs to replace
boardwalk destroyed by large trees dropping on it would be high. Repair is materials intensive and requires
more than basic labour skills. Discontinuity of boardwalk results in other trail wear problems associated with
the mechanics of mounting and dismounting at ends.
Recently, a technique employed at Rathtrevor Beach Provincial Park to rehabilitate coastal dune vegetation
was tried and appears to be working equally successfully in Cathedral Grove (Figures 9-10).
Figure 9 – Typical trail along
‘loop 1’, the most intensively used
segment of the Cathedral Grove
trail system. The cedar split rail
fencing is only 60cm high yet
effectively excludes visitors from
the understorey, while still
permitting easy visual access. The
trail surface is 19mm minus
gravel, retained in place by a
89x89 recycled plastic kerb
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Figure 10 – A previously denuded
understorey in the most
intensively used part of the entire
trail system well on its way to
recovery (entrance to ‘loop 1’ off
the parking lot – analogous to the
area shown in figure 7 but with a
much heavier visitor load). The
cedar barrier effectively prevents
criss-crossing between diverging
trails, the pit toilets, interpretive
signage and the parking lot – a
typical situation leading to
fragmentation and eventual loss of
the understorey.

Solving the problem of trail braiding and widening required the following considerations:
•

Identification, mapping of impacted areas

•

Mapping of existing human movement behavior (‘attractors’, ‘desire lines’, ‘decision nodes’, short
cuts)

•

Analysis to resolve trail alignments, facility locations (which tend to either concentrate impacts or
lead to multiple lines of access), and attractors into easily recognizable, clearly delineated preferred
routes and nodes

•

Upgrade and enclosure of the preferred route and exclosure to human traffic of the areas to be
rehabilitated (enclosue/exclosure is essentially a range management technique).

To be successful, the improvements must facilitate the flow (e.g. avoiding acute angle turns, which promote
short-cutting), make the routes as unambiguous as possible (e.g. clearly delineate the preferred route to the
toilets), and employ sensitive site-appropriate detailing (e.g. a low cedar rail fence incorporates appropriate
materials and effectively communicates exclusion without seeming to be coercive). Special consideration
needs to be applied to all trailside or off-trail attractors such as interpretive stations (figure11), or natural
features in which the adjacent ‘wear and tear’ indicates a compaction problem, for example the Cameron
River (figure 12). In both cases compaction, vegetation trampling and the consequent loss of understorey are
problems requiring site analysis and design. Generally, if a strong attractor is visible to the trail, it will result
in traffic to it. The options are to reroute the trail away from the view, or to recognize the attractive pull of the
feature and develop a specifically designed facility to accommodate the traffic with a minimum of impact. In
the case of the Cameron River, this might entail an overlook deck or formalized spur from the trail with
funneling cedar rail fence to direct the traffic to the desired access point to the gravel bar. In both cases, the
location selected would have to take into account the potential for seasonal flooding.
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Figure 11 – This tree in ‘loop 4’
has an extensively trampled root
zone for at least 270 degrees of
arc. With these types of
interpretive stations, consider
where the optimal viewing
locations are and then define and
limit the area of ‘acceptable
impact’ (e.g. as at the “big tree”
site, which uses a octagonal pad
configuration to limit impact to
approximately 135 degrees of
arc).

Figure 12 – Typical impacts to
riverbank, in this case along ‘loop
3’. Note landscape tie trail edge
marking the edge of the actual trail.
Because there are other parks in the
immediate vicinity where the
riverscape or lakeshore are the
primary features, consideration
should be given to closure or
rerouting trails away from the
edges of the Cameron River and
Cameron Lake in MacMillan
Provincial Park.
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Routing of proposed trails
The proposed visitor centre, south of the Park boundary, will require the construction of a new trail to access
Cathedral Grove. The following vegetation-related factors should be considered in selecting the route (refer to
Ecosystems Map):
•

Avoid routing trail within site series 08 or higher polygons due to wet soils conditions

•

The Master Plan shows the proposed linking trail running parallel to the west bank of the Cameron
River. We advise against routing any trails along the Cameron River due to significant winter use by
Roosevelt elk and extensive blowdown (for 250m the alignment would pass directly through the
blowdown, and views towards the Cameron River would be dominated by hectares of blowdown for
at least 500m of the trail).

•

Walk the alignment in late spring to ascertain the presence of blue- or red-listed herbaceous plants
and re-route as required

•

Identify obvious attractors (views, specimens) and site plan accordingly

•

Provide unambiguous access to facilities such as toilets, picnic tables and interpretive stations and
consider the use of ‘funneling’ or channelizing devices to avoid shortcutting and other vegetation
trampling behaviours

•

Consider retiring or re-routing Loops 3 and 4 from the system due to trampling problems associated
with access to the river and lakeshore.

Reclamation of Disturbed Areas
The original 1982 ecosystems map shows a large disturbed area at the entrance to Loop 1 (the same area
shown in figure 10, above) that was reclaimed during the most recent trail upgrade. This project illustrated
that a previously heavily trampled area can be successfully revegetated and, along with the low cedar rail
fencing, sets a positive message that all of the Parks vegetation is important, including the understorey.
Similar projects should be associated with all trail improvements. Re-establishment of the understorey is
important ecologically, aesthetically and to erase the evidence of undesirable (although usually unintentional)
off-trail behavior.
Reclamation projects should be informed by the ecological attributes of the particular site. Part 4 of the VMP
sets out a site specific methodology for reclamation and identifies projects for its undertaking.
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II.Control of Exotic Species
‘Conduits ‘ for Establishment
With a few notable exceptions, most invasive exotic plants are shade intolerant early-seral colonizers or
aquatics and so, generally speaking, do not represent much of a threat to fully stocked forest. The most
obvious examples of shade-intolerant terrestrial exotic invaders on the east coast of Vancouver Island are
scotch broom (Cytisus scoparius), Himalayan blackberry (Rubus discolor) and field bindweed (Convolvulus
arvensis). These species have very successfully extended their range by occupying open habitat created along
highway and utility rights-of-way. Their ability to rapidly cover an area, excluding light to competitors,
including seedling trees, tends to result in large tracts of monoculture. (Perversely, broom has been quite
successful in suppressing the regeneration of native trees in hydro corridors, lowering the cost of tree
management under lines in some areas).
Figure 13 – Scotch Broom
growing in the 1997 blowdown
area. The shade intolerant species
are potentially significant to
MacMillan Provincial Park in the
1991-97 blowdown areas. While
deciduous cover is more advanced
in the 1991 blowdown area, it is
not continuous. Colonization with
broom is a potential threat. Broom
was also found growing along the
retired logging road to the south
of the park boundary.

The following page has a partial list of noxious weeds that commonly occur on the east side of Vancouver
Island and that might find their way to MacMillan Provincial Park. The list is from the King County
(Washington state) Department of Natural Resources, Noxious Weed Control program website. In the
electronic version of this VMP, the species with underlined common names are hyperlinked to web pages
containing species descriptions and photographs.
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Table 2 - Invasive exotic species (noxious weeds) common to eastern Vancouver Island
.BROOM, SCOT'S

CYTISUS SCOPARIUS

knotweed, giant

Polygonum sachalinense

bindweed, field

Convolvulus arvensis

knotweed, Japanese

Polygonum cuspidatum

blackberry, evergreen

Rubus laciniatus

loosestrife, purple

Lythrum salicaria

blackberry, Himalayan

Rubus discolor

nightshade, bitter

Solanum dulcamara

broom, Spanish

Spartium junceum

poison hemlock

Conium maculatum

canarygrass, reed

Phalaris arundinacea

policeman's helmet

Impatiens glandulifera

daisy, oxeye

Leucanthemum vulgare

ragwort, tansy

Senecio jacobaea

gorse

Ulex europaeus

reed, common

Phragmites australis

hawkweed, orange

Hieracium aurantiacum

sowthistle, perennial

Sonchus arvensis

herb Robert

Geranium robertianum

tansy, common

Tanacetum vulgare

hogweed, giant

Heracleum mantegazzianum

thistle, bull

Cirsium vulgare

ivy, English

Hedera helix

thistle, Canada

Cirsium arvense
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The shade intolerant species are potentially significant to MacMillan Provincial Park in the 1991-97
blowdown areas. These sun-filled areas have been grossly disturbed and have an abundance of sites for
establishment of invaders – churned exposed bare soils, upturned root wads with exposed soil, sparsely
vegetated patches without existing natives in advanced regeneration. Observations from the 2001 VMP site
reconnaissance are that coniferous regeneration in the 1997 blowdown is essentially limited to the margins of
existing untoppled stands, and deciduous cover is incomplete and young. While deciduous cover is more
advanced in the 1991 blowdown area, it is not continuous. Colonization with broom is a potential threat.
Shade tolerant species common in the forests of the eastern Vancouver Island include English holly (Ilex
aquifolium), Daphne odoratum, and English ivy (Hedera helix). The latter is particularly a threat to trees,
killing thin-barked species outright, and contributing to windthrow in deciduous species.
Semi-aquatic species, such as giant knotweed (reported to occur in the Park), also have opportunities to
establish in the ditches along Hwy 4.

Existing Exotics Requiring Control
Scotch broom is highly aggressive and forms dense, monotypic stands, which reduce wildlife habitat and can
seriously hinder regeneration. The primary mode of reproduction is by seeds ejected from explosive
leguminous pods (seeds travel up to 12m from the parent plant with this dispersal mechanism, and are also
ingested and passed by birds). This is potentially a serious problem in the blowdown zone. Canada thistle was
also seen at several locations at the south end of the park in growing in root wads.
Giant knotweed (Polygonum sachalinense or P. cuspidatum) is reported at a site on Highway 4 (pers. comm.
BC Parks staff – not seen in winter 2001 reconnaissance). Knotweed is a large, robust perennial that spreads
by long creeping rhizomes to form dense thickets (refer to hyperlink in Table1 – far access to internet photo).
The stems are stout, cane-like, reddish-brown, 4 to 9 feet tall. The plants die back at the end of the growing
season. The stem nodes are swollen and surrounded by thin papery sheaths. The leaves are short-petioled, 2 to
6 inches long and about two-thirds as wide, egg-shaped and narrowed to a point at the tip. The flowers are
small, creamy white to greenish white, and grow in showy plume-like, branched clusters from leaf axils near
the ends of the stems. Because the plant grows from a creeping rhizome the site must be thoroughly and
carefully excavated in order to remove all root segments.

III.Danger/Wildlife Trees
Existing Conditions
The potential hazards to the public posed by standing dead trees, others in advanced stage of decay and
diseases, or damaged from wind events, have been identified in the background reports by Inselberg et. al.,
D. Blood and Associates, and Mitchell. Although we did not conduct a systematic survey of danger trees
during our 2001 field reconnaissance, we can say with confidence that there are trees along the trail system
within Cathedral Grove that are in an advanced state of decay. There are ‘leaners’, such as one on Loop 3 that
has been tilted 30 degrees from plumb, probably by a recent windstorm (as opposed to having grown that
way); standing dead standing dead trees with virtually completely rotted trunks (bark fallen off, riddled with
woodpecker borings, spongy interior with only a thin shell of sound wood); and trees with fungal fruiting
bodies (conks) indicating advanced decay in the bole, trunks and/or roots leading to serious structural
weakness.
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Many of the attributes that signal potential danger (dead crowns, rotting trunks) are important habitats for a
range of avian species including bark foragers (e.g. woodpeckers) and cavity nesters, denning sites for
squirrels and perching sites for raptors and crow allies. These habitats and occupants are integral parts of the
old growth ecosystems of MacMillan Provincial Park.

Policy considerations for managing danger/wildlife trees
The foregoing presents a dilemma in a Park that has the dual mandate of conserving old growth forest while
accommodating upwards of 1,000,000 visitors per year on its trails.
While the determination of what constitutes a danger tree may be obvious in some cases, the standard
methods employed by arborists, foresters and others are often based on assumptions that, for instance, may be
true for one species but not necessarily for another. In standard arboricultural assessment, trees with
substantially hollow boles would almost universally be assigned a high risk rating, however that condition is
quite common in western redcedars, and they withstand catastrophic wind events while adjacent solid healthy
large diameter Douglas firs snap. The supple branches of cedars bend with the flow of the wind while the
rigid crown of Douglas fir effectively presents a ‘sail’. Another ‘defect’ eliciting condemnation is a forked
crown in conifers however, once again in cedars, forked crowns are normal and generally sound. Another
problem is that certain externally visible indicators such as trunk deformities may or may not be indicators of
structural weakness in a particular tree. Still further complicating the picture, the two major rot diseases
responsible for mortality within the Park (refer to discussion in Section V, below) can be all but invisible to
the non-expert until the bole is rotted to a thin shell of sound wood.
BC Parks have taken the position that MacMillan Provincial
Park is a special case due to the international significance of the
old growth Douglas fir stands of Cathedral Grove and, as such,
shall not be subject to the its provincial policy and program for
danger tree management (Master Plan action). Instead signs
have been posted at the entry points into the trail system that
explain the inherent dangers and warn that visitors should not
enter the forest when it is windy.
Notwithstanding the uncertainty inherent in assessing trees with
subtle external indicators of defects, there will occasionally be
individuals that present such obvious external signs of
impending collapse, that they warrant falling due to their
location next to the trail. A typical candidate would be the
standing dead tree with a visibly and thoroughly rotted trunk
(bark fallen off, riddled with woodpecker borings, extensive
areas of spongy wood at the surface, fungal conks). Trees in
this category can collapse without warning regardless of wind
conditions. We suggest that this is a reasonable threshold for
balancing ecological integrity with recreational safety.

IV.Rights-of-way Within the Park
Existing R.O.W.’s
There are three rights-of-way bounding, or passing through the Park. The E&N railway right-of-way forms
the western boundary of the Park. Canadian Overseas Cable (Teleglobe Canada) has a use permit through the
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Park for the purpose of an underground cable. The line runs from the SW end of Cameron Lake just above the
topographic break between the valley floor and the west valley wall. Highway 4 passes through the western
third of the Park bisecting its length within a 30m right-of-way.

Management Significance
E&N Railway -The railway periodically manages vegetation within its right-of-way by a variety of means
including chemical control of weeds, and sawing or flailing trees. BC Parks should take steps to ensure that
trees on its lands are not subject to flailing, a highly destructive process in which trees are bashed down rather
than pruned. Trees not killed by flailing are subject to disease through the extensive contusions produced by
the flail.
Overseas Cable Corridor - The cable is buried under an approximately 3 metre wide gated and partially
vegetated road. The road has a moss layer, a herbaceous and shrub layer in parts, and seedling conifers
growing in it. If access is required to service the cable, vegetation removal should only be undertaken on a
selective basis for a reasonable width directly over the cable.

Figure 14 – Teleglobe Canada underground cable corridor.
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Highway 4 Right-of-way – The existing highway cross-section occupies only a portion of the right-of-way
and there are large trees located within what M.O.T.H. would normally maintain as a clear zone. During the
New Years Day 1997 windthrow event, fallen trees blocked the highway. During the 2001 VMP site
reconnaissance both, decayed trees ready to fall onto the highway, and sound trees felled away from the
highway (apparently based on perceived hazard) were observed. To its credit, the highways Ministry appears
to be prepared to relax its standards due to the significance of Cathedral Grove, however safety of the
traveling public must be a significant concern.

Natural Processes & Intervention
V.Diseases and Insects
Existing Status
The status of disease in the Park has probably not changed significantly since the 1975 assessment by
Canadian Forest Service researchers (refer to Part 2 – Background Documents) They reported that over half
of the Douglas firs they examined showed evidence of hidden defects; the percentage of healthy Dougals firs
was inversely proportional to the intensity of trail use (this
may be due to the better-drained soils along Loop 1); and
that Phelinus wierii (laminated root rot) and Polyporus
schweinitzii (a brown cubicle butt rot) were the two root
and butt rots primarily responsible for the Douglas fir
mortality. They also reported the susceptibility of
hemlocks and grand firs to fungal decay resulting from
scarring associated with root and trunk injuries along the
trail. Our observations in 2001 were that hemlock dwarf
mistletoe is present but not a severe problem. Some of the
western redcedars have butt rot but their crowns do not
generally show evidence of disease-induced stress.

Disease Descriptions
The following descriptions are summarized from Common Tree Diseases Of British Columbia (Allen et. al.,
1996).
Laminated Root Rot (Phellinus wierii)
Laminated root rot is a fungal decay disease that causes significant growth reduction in its host (Douglas fir
and grand fir are highly susceptible, western hemlock are somewhat susceptible), and root weakening that
renders the tree prone to blowdown. At onset, it is difficult to detect casually because it only rarely produces
external fruiting bodies on the undersurfaces of infected roots or downed logs; and primarily affects the roots
and root collar of the tree. The first symptoms to appear in the crown, stunted height and branching followed
by yellowing and thinning of foliage, only become evident after the roots are in advanced state of decay.
More often evidence of the disease is detected as either, individual standing dead trees randomly dispersed
through the stand; as groups (“disease centers”) and/or as windthrow with small ball-like root wads (due to
failure of the soft rotted roots close to the root crown). Once a tree is down, incipient (early) decay can
Macmillan Provincial Park – Vegetation Management Plan
32

appear as a red brown stain in cut cross sections of roots and the lower trunk below about 1 meter from the
ground. With advanced decay the stained wood becomes soft and laminated along the annual rings, forming
sheets that separate easily.
Infection and spread within the stand is only through root-to-root contact between diseased and healthy trees.
The fungus is persistent for decades in the stump and roots of dead trees.
Schweinitzii (brown cubicle) Butt Rot (Phaeolis [Polyporus] schweinitzii)
Schwienitzii butt rot occurs in most coniferous tree species throughout the province, primarily mature
individuals although young trees are occasionally attacked. In the incipient stages of fungal decay it is
difficult to detect. As decay advances, annual fruiting bodies may appear on the lower trunk in late summer as
25cm shelf fungi, with distinct red-brown velvety concentric rings (“velvet-topfungus”). Fruiting bodies may
or may not persist for longer than a year. When growing on the ground the fungi are ‘stipate’ (mushroom
form with stalks and fan-like ‘caps’). As decay advances the heartwood becomes brittle, breaking into redbrown cubicle chunks interspersed with myceliae, and eventually disintegrates, resulting in a hollow bole.
The tree is then susceptible to snap at the butt during wind events.
Hemlock dwarf mistletoe (Arceuthobium tsugense)
Hemlock dwarf mistletoe is a parasitic plant whose principal hosts are western and mountain hemlocks.
Dwarf mistletoe is the most common pest to hemlocks in the CWHxm. Dwarf mistletoes consist of leafless,
non-woody shoots anchored to the host’s branch by a system of root-like strands in the inner bark, with
‘sinkers’ that extend into the wood. They extract water, minerals and sugars from the host using these
structures. Symptoms of dwarf mistletoe may include witch’s brooms, loss of vigour, dieback and death. By
reducing the tree’s vigour they also make it more susceptible to attack by opportunistic insects and disease.
Hemlock dwarf mistletoe develops most commonly on trees or branches in the open. Symptom severity is
variable. In mild cases, brooms develop on the lower branches but become shaded by vigorous tree growth,
causing the parasite to perish without harm to the tree. In more severe cases, the plant progresses higher into
the crown, leading to decline, trunk swelling and the formation of cankers from secondary fungal infection.

Implications for Successional Trend Towards Hemlock
When an individual mature tree dies and falls, a gap is opened in the canopy. An old growth dominant
Douglas fir will have a branch spread radius of 8 metres or more, and when it falls it often ‘takes out’ other
smaller trees on its way down. Therefore, the opening created in the canopy can easily exceed 15-20 metres,
allowing enough light to into the lower canopy and forest floor to release suppressed, shade-tolerant western
hemlocks.
Without the passage of wildfire (the primary natural process that would favour the persistence of Douglas fir
over hemlock due to the former’s ability to survive moderate fires), the eventual succession of western
hemlock to dominance is inevitable. The rate at which the Douglas firs decline and are replaced by hemlock is
an open question. We observed windthrown down trees (sawn for clearance on loop 1) that had solid rot-free
boles and had ring counts of 325 years. Similar windsnapped trees were seen in the 1997 windthrow event.
Taking the foregoing into account with the fact that there are Douglas firs in Cathedral Grove that are over
800 years old, it would seem that an age of 325 years does not alone indicate impending death.
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Figure 15 – 325 year old Douglas
fir on island in the lower
Cameron River, felled away from
highway. On the ground, both the
bole and trunk appeared solid.

Insects- Douglas Fir Bark Beetle
Adults and larvae of the Douglas fir bark beetle (Dendoctronus pseudotsugae) feed in the phloem layer of the
inner bark of living Douglas fir trees and slash from logging or windthrow. Living trees are girdled and
usually killed. The primary attack period is from mid-April to early June. Trees less than 30cm dbh are
seldom attacked.
Attacking adults bore through the bark, laying eggs alternately in 20-30cm parallel galleries. Larvae then
mine outward from the egg gallery and overwinter as adults in the outer bark. Adults are about one-fourth
inch long, and are black with red-brown wing covers. Evidence of attack is often difficult to detect, there may
small amounts of frass (fine orange-yellow ‘sawdust’) near openings or at the base of the tree, and pitch
streamers may be visible coming from the boreholes. More often, detection is made after the infestation is
established in the stand, as groups of trees begin to discolour and die back in the crown.
The incidence of infestation is generally very low on Vancouver Island, however large blowdown areas may
constitute a higher risk due to the increased temperatures (sunlight) and the high density of potential brood
sites in the windthrown trees.

The Question of Intervention
Inselberg et. al., in the Ecosystems of MacMillan Park, suggest a range of silvacultural methods to intervene
in the trend towards hemlock succession (refer to the original source). The thrust of their recommendations is
that, in order to maintain and enhance recreational values (based on the premise that large Douglas firs and
secondarily western redcedars are the most important features), ecosytems should be managed to favour the
regeneration of coniferous species other than western hemlock. This raises the question: in the case of
openings in the canopy caused by normal ecological agents, such as endemic diseases, is it appropriate to
manipulate the course of succession through management interventions? If so, is it then appropriate to
actively remove hemlock from the tree layer to create openings for species other than hemlock? Would these
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interventions be justifiable given the absence of wildfire, fire suppression being a far-reaching intervention in
its own right?
The answers to these questions and those raised in the following section on windthrow are contingent on
answering the most fundamental question: In as much as is possible, should natural ecosystem processes be
allowed to run their course with the minimum of human management and intervention, limiting management
to activities aimed at reducing human impacts?

Douglas Fir Beetle in Windthrow
As alluded to above, the windthrow areas present a host of management issues without simple answers.
Wallis and McCullen’s Disease and Insect Assessment identify the potential for Douglas fir beetle
(Dendoctronus pseudotsugaea) brood development in windthrow areas. During their assessment they
identified low–level broods in a small windthrow area to the south of the Park. This windthrow was “scattered
and well –shaded. The latter contributes to slow development of the progeny…Although the present (1975)
situation indicates a very low hazard future considerations should be: (a) Take steps to keep windfall to a
minimum. If it does occur the hazard should be assessed. (b) Nearby logging should keep slash (over 8 in.)
and stump height to a minimum.”
The blowdown areas are characterized by an interconnected matrix of tree trunks, propped one atop another
like ‘pick-up sticks’, and supported in the air by large rot discs. Many of the logs are therefore 1-3 metres
clear of the ground. As such they are ‘air-dried’ and not liable to rot at an accelerated rate. Below the logs is a
dense and deep layer of slash the upper surface of which is suspended, on average, 30-60cm above the actual
ground. While the slash layer has broken down somewhat in the 1991 blowdown area, it has not yet broken
down appreciably, other than foliage drop, in the 1997 zone. Obviously, this is the type of situation that
should be monitored for populations of Douglas fir beetle (and wildfire).

Figure 16 – Blowdown slash and standing dead trees from the 1991 event. Many areas have a higher density
of downed logs. In the 1997 blowdown area there, is also less shade from regenerating deciduous trees.
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VI.Windthrow
Problem Description
The extent and magnitude of windthrow in the Park has been well-documented and discussed in Mitchell’s
1998 report (summarized in Part 2 – Background Document Summaries). Our analysis of the management
implications of windthrow in the Park is based on Mitchell’s report, ground-based assessment of the 1991 and
1997 blowdowns (traverses shown in Figure-5), map/airphoto analysis, and The Windthrow Handbook For
British Columbia Forests (Strathers, Rollerson and Mitchell, 1994).
Figure 5 shows the boundaries of the 1991, and 1997 ‘heavy’ damage areas (greater than 30% canopy
toppled) and approximate distribution of ‘moderate’ damage from the 1997 storm. Refer to the preceding
section on Douglas fir beetle in windthrow and figure 16 for a ground level characterization of the ‘heavy’
windthrow areas.
1997 Event
Observations of conifer regeneration in the 1997 blowdown area were extremely limited. Hemlock, grand fir,
Douglas fir and western redcedar seedlings were found at the boundaries of the downwind extents of the
windthrow ‘fingers’ and isolated residual stands of trees not blown down (figure 17). These edge habitats had
less disturbed soils, partially intact understoreys, and only partial coverage with slash and logs.

Figure 17 – Regenerating firs at the margin of the large ‘finger’ in the 1997 blowdown area.
On the southward margins of these transitional areas, and on into the interior of the main blowdown area, the
predominant regenerates are bigleaf maples suckering from the stump to a height of 4-6 meters (figure 18),
and red alder whips growing to a height of 2-3 metres. Dense clones of salmonberry (Rubus spectabilis), and
some baldhip rose (Rosa gymnocarpa) are typical where the slash layer is discontinuous. Where the slash
layer is thick, trailing blackberry (Rubus ursinus) is ubiquitous – rendering foot travel doubly hazardous.
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Figure 18 – Suckering bigleaf maple in the
1997 blowdown. Cedars show a similar
tendency when part of their fibrous root
system maintains contact with the soil after
being toppled.

Following are some management implications related to the 1997 heavy blowdown area:
•

The area is a potential breeding zone for Douglas fir beetle.

•

There is a very heavy fuel load, including a thick layer of fine flashy fuels. A fire in this area would
be very difficult to fight due to the density and arrangement of the windthrow (difficult and dangerous
for ground crews).

•

There is extensive evidence of Roosevelt Elk browsing and bedding – numerous fresh pellet groups
were observed throughout the edges and center of the blowdown clearings.

•

The density of slash and onset of substantial deciduous regeneration will likely retard succession of
coniferous forest for several decades without silvicultural interventions

•

Passage through the blowdown for the purposes of monitoring, active management, interpretation or
trail construction is severely impeded due to the size, distribution and interlocking arrangement of
tree trunks and the depth of slash.

•

The 1997 heavy blowdown area adds to the ‘fetch length’ of the 1991 clearing, increasing the
likelihood of further downwind losses in future severe windstorms.

•

In the case of MacMillan Provincial Park, the pattern of blowdown precludes generalizations about
susceptibility of high water table soils versus well drained soils; and healthy trees versus diseased
trees. The large finger areas of the 1997 event were on well–drained soils. Some trees with obvious
defects withstood the storm while other apparently healthy and solid trees were snapped.

The ‘moderate’ damage area of the 1997 event, to the north and northeast of the main ‘finger’ of the
heavy blowdown, extends into the Cathedral Grove trail area and is particularly evident on the south side
of Loop1, the most intensively used trail in the Park, and its intersection with Loop 2. Turbulence effects
occurring as the windlflow reattached itself to the canopy may be responsible for these tree failures. For
those who visited the Grove prior to 1997, the obvious change, besides the large trees lying on the
ground, is the increase of light and visibility of sky to the south (figure 18). The significant of openings in
the canopy is described in the previous section on insects and diseases.
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Figure 18 – The northern edge of
the large blowdown finger from
the 1997 catastrophic storm lies
just 100m to the south. Although
the area is not directly visible to
visitors, the opening has
dramatically increased light into
the southern portion of Cathedral
Grove.

1991 Event
Conditions are generally similar to the 1997 heavy
blowdown zone, in the older blowdown area except
that the regeneration is a bit more advanced. Young
deciduous trees (5-10m) dominate with sporadic
individual conifers from seedling size to 3 metres
height (figure 19) Grand fir and western redcedar
appear to be as common as either hemlock or
Douglas fir. The management issues are as listed
above with the additional complication of the
perennially wandering channels of the Cameron
River in the SW portion of this zone. The ground
surface in this area shows evidence of regular
depositions and movement of bed loads, from fine
gravels to cobble, through the young deciduous
forest stands. Thus, litter accumulation and soil
building will be delayed here unless/until a single
primary channel develops, Refer to background
summary of Hay & Company Hydrological
Assessment in Part 2.
Figure 19 – In sites where the slash layer is thinner,
dense 5-6m height alders dominate. Intermittent
conifers are usually associated with residual stands
not blown down.

Macmillan Provincial Park – Vegetation Management Plan
38

Probability of Future Damage
According to Mitchell: “ Edge windthrow salvage areas at various locations in Blocks 35 and 1324 in the
Cameron Valley were removed in 1974, 1977, 1978, 1980, 1981, 1983, 1986 and 1991 (Appendix 4 of his
report). The timing, size and orientation of these areas suggest a pattern of endemic southerly windthrow
associated with Pacific Lows and southeast flow channeled by the Cameron Valley.” Based on this
assessment, additional endemic windthrow (1-5 year return) might be expected along edges of the 1997
blowdown, although edges are thought to generally stabilize within 3 years after their opening.
Catastrophic events like the 1997 storm are estimated to occur on a 30-40 year return interval. Either the 1991
event was also a catastrophic storm, or there were topographic and management variables to the south that
locally increased the intensity of endemic storm winds to extraordinary levels. In either event, it is likely that
“when the next catastrophic event occurs, further extension of the heavily damaged zone to the north should
be expected. This is likely because the north end of the park is similar in topographic exposure, soils and
stand attributes to the area already damaged. The western portion of the park does appear to be less vulnerable
with greater topographic shelter from westerly winds and better drainage on the lower slopes.”

Manageability
Efforts to mange for endemic windthrow entail cut block design and retention of sheltering reserves; edge
stabilization treatments and thinning treatments (Stathers et.al. 1994).
The first category applies to commercial logging operations and should be applied to forests upwind of parks
and other protected areas boundaries in areas with a historic endemic windthrow history, similar to the
Cameron Valley. “Downwind boundaries should be located on sites that are at least risk…avoiding clearcut
boundaries in areas that have evidence of previous extensive or chronic windthrow.”
Edge stabilization treatments are used to reduce drag forces on boundary trees, and include selective
removal/retention of individuals based on an interpretation of tree soundness (presence of disease,
deformities, forks, scars, mistletoe and root rot), asymmetric roots, unsuitable substrates (e.g. high water
table) etc. Other measures such as topping and spiral pruning may be employed to reduce the crown by 2030%. In the context of MacMillan Park, these measures are probably both impractical, and undesirable from
aesthetic and ecological points-of-view.
As previously discussed, the vegetation cannot be managed for catastrophic events. Management actions
should address public safety, and public expectations through interpretation

Prediction Research
In our map/airphoto analysis we noted an apparent spatial/chronological relationship between the mass
blowdown areas in the Park and the clearing history of lands in Block 35 to the east of the hump on up to the
pass. At some point between 1968 and 1975 bridges were built over the Cameron River south of the Park
boundary and logging proceeded up the Cameron River valley. The 1991 photos (colour series 30BCC91003,
frames 47-53) show that the length of the valley floor east of the topographic hump had been, by that time,
completely clearcut. Effectively the boundary layer for storm winds would be at or near the surface of the
ground whereas, before the cutting, the boundary layer would have been at treetop (50-70m above ground).
Thus wind, accelerated by topographic constrictions in the valley, flows along at just above ground level
before encountering a barrier in the form of 60-70m tall trees, many of which are growing in the floodplain
(shallow rooted).
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Mitchell’s report acknowledges that “the pattern of endemic windthrow and salvage in the valley to the south
indicates that opening edges with southern exposure have been vulnerable to southerly winds, with damage
extending for one or two tree lengths during endemic events” and points out that…”The 1990/91 damage is
concentrated in the southeast corner of the park downwind of windthrow salvage openings to the south in an
area with high topographic exposure and wet soils. While there is a concentration of heavy damage downwind
of the 1990/91windthrow opening, the 1997 damage is widespread. The western extent (our emphasis) of the
1997 damage within the park is not downwind of recent openings, neither is the damage at the north end of
the park, that on the shoulder east of the park, nor that along the south side of Cameron Lake.”
Our interpretation of the possible effects of topography on wind flow, suggest that the shift in orientation of
windthrow along and below the east flanks of the valley wall might be caused by deflection of wind by a
concave section of the west valley wall, (coupled with the tendency for the wind to re-assume its prevailing
southwesterly flow once out of the confines of the valley. That there were other localized areas of damage not
directly downwind of the openings south of the Park during the catastrophic 1997 event is no surprise. It
seems logical that, in an area where “the pattern of historic damage indicates that catastrophic events have
damaged stands where there was no harvesting in the vicinity” that those same winds could exacerbate an
existing situation of progressive blowdown. We see no reason why the two should be mutually exclusive.
As Mitchell stated: “The role of the openings to the south of the park is clearly a contentious issue, and is one
which is difficult to determine with certainty.” Agreed, and as the expression goes, “hindsight is 20/20”.
However, the windthrow situation in MacMillan Provincial Park offers some excellent opportunities for
research, which could both clarify the dynamics of Qualicum winds in the valley, and provide further data to
guide management of forest blocks upwind of other Provincial Parks in areas where chronic/acute windthrow
occurs. Observational modeling research, in combination with multiple-station wind instrumentation (e.g. at
the pass, to the east and west of the topographic ‘hump’ south of the Park boundary), and fluid or wind tunnel
modeling could be undertaken by the UBC geography or forestry graduate schools - to advance the
knowledge of windthrow dynamics. A related line of research would be to model for a variety of sheltering
stand configurations and conditions in order to determine the best upwind conditions for preserving protected
area forests.
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PART 4 - VMP IMPLEMENTATION
Program Organization
The following program of vegetation management is recommended to address issues identified in the Parts 2
and 3. The program is made up of near-term strategies (“projects”) and longer-range, ongoing management
strategies Appendix A contains a spreadsheet summarizing project priorities, implementation details and
costs. Note that it does not contain actions considered to be ongoing long-term management practices
(discussed in a latter section). Projects discussed below, are prioritized on the basis of:
•

Protection of vegetation resources from human use impacts

•

Ease of implementation with tangible results

•

Logistical and budgetary considerations

A - Projects
1) Trail Narrowing and Barrier Installation
Refer to the Cathedral Grove Trails Map (figure 5). This project might be carried out in phases over a 3-5
period. The existing trail improvements at the entrance to Cathedral Grove (south side of highway) should be
adopted as a trail standard for all well-drained alignments in MacMillan Park. The typical 2m width trail cross
section would include 85mm depth 19mm clear gravel infilled between 89x89 recycled plastic lumber, and
bounded on both sides by a 610mm height split cedar rail barrier. All such trail work should have provisions
for unimpeded passage of naturally occurring drainage under the alignment

2) Rehabilitation of Impacted Trailside Sites
Concurrent with the trail upgrade, existing impact areas such as trail braiding, short cuts, and eroded
embankments should be rehabilitated generally as follows:
•

Under dry conditions, scarify, loosen existing compacted soils to at least one shovel depth

•

Where the natural A horizon has been completely lost, consider amendment of existing soil with A
horizon material from a wooded/recently logged donor site

•

Referring to the ecosystems map (figure 3), determine the site series for the location in question and
refer to Appendix 2 for a list of appropriate candidate plants to be planted.

•

If available from a donor site, distribute duff and some coarse partially decomposed material over the
site after planting to introduce mychorhyzae and plant propagules, and to provide microsite diversity.
Ensure that any imported woody material does not come from a known Phellinus disease centre, or
that soil is not from a site containing invasive exotics. If the rehabilitation site is small, consider
transplanting in (only) very small seedlings and plant materials from the surrounding area. Plants will
volunteer in on their own. Larger plots will require the use of specialist nursery material. Err on the
small side and plant in the fall if possible. Spring or summer plantings will require watering in the
establishment year.
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3) Exotic Plant Removal
Giant/Japanese Knotweed
Remove existing giant knotweed (Polygonum sachalinense or P. cuspidatum) from its roadside location on
Highway 4 (reported by BC Parks staff – not seen in winter 2001 reconnaissance). Effective removal will
require the thorough excavation of the entire knotweed rootzone to remove all root parts.

Scotch Broom
Cruise the blowdowns and highway corridor through the Park to locate and eradicate broom. Young plants
with green lower stems should be pulled, including the root – they can sprout from green stems if cut but not
pulled. Control of mature plants with woody stems is best achieved at the onset of bloom, when a significant
part of the plant’s energy reserve is in the flowers not the roots. This can vary from early-April through midJune depending on location and spring temperatures and hours of sunlight. Cut the plant off just above the
ground and repeat later in the growing season, or pull with a chain and truck if near the road.

4) Regeneration Survey in Blowdown Area
BC Parks should arrange to have a regeneration survey undertaken in the blowdown areas for the purpose of
assessing the need for, and feasibility of, silvicultural actions to enhance conifer regeneration. A quantitative
measurement is necessary to verify whether or not the 2001 traverse characterization (of low levels of conifer
regeneration) is accurate and representative over the majority of the area. Recommended silvacultural
treatments should include slash removal for site preparation and for management of flash fuels.

5) Fuel Load Assessment
BC Parks should arrange to have a fuel load assessment and management brief prepared by a professional
forester, that also takes into account the possible need to improve site conditions for conifer regeneration, and
to recommend, if feasible, a method of fire hazard reduction.
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B. Ongoing Management Practices
Ongoing management practices are either:
•

small but require an annual effort by the manager/facility operator, or

•

due to treatment area size or magnitude, require incremental/longer term management effort

1) Inspections for Danger Trees Exhibiting Signs of Impending Collapse
Objective
To identify for falling, those trees with such obvious external signs of advanced decay that the manager can
reasonably surmise that they might fall without warning.
Timing
Annually. Late winter, prior to onset of peak visitor use.
Details
Have qualified BC Parks staff (i.e. who have completed the Provincial Danger/Wildlife Tree Assessment
training program), conduct an assessment of the obviously rotted standing dead trees (i.e. those that show
clear external signs of extensive structural weakening) along the trail alignments.
If the tree could hit the trail and is in a condition of impending collapse, fall it. If possible, fall in a direction
that minimizes collateral damage to healthy trees.

2) Random Trails and Vandalism Abatement
Objective
To identify existing and potential vegetation trampling sites and respond through pedestrian traffic
modification techniques. To curtail initial carving.
Timing
Year round.
Details
As soon as they appear, block shortcuts with felled hazard tree trunks or root wads, parallel to the path in
dense understorey areas and across the path in sparse understorey areas such as under cedars. If the problem is
being caused by a trail alignment problem (e.g. acute angle bend or switchback, inconvenient access to a
facility etc.), consider adjusting the trail to address the reason for the shortcutting behaviour.
Install small ‘revegetation area’ signs as appropriate.
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Using a draw knife, saw, adze or axe, remove carved graffiti as soon as it appears, to remove the visual cue
for potential perpetrators.

3) Tree/shrub Planting
Objective
To revegetate areas as required.
Timing
Fall. After September 15th.
Details
Select the appropriate species for the site series. Refer to the Existing Vegetation map and the Recommended
Tree Species Table in the Appendices (from Green and Klinka, ibid.).
Favour smaller plant sizes (container stock or plugs) for quicker establishment with less ‘setback’. Examine
balled and burlapped (B&B) Douglas firs carefully. Many on the market in the fall are dug as ‘Christmas
trees’ with few or no feeder roots (i.e. no history of root pruning and field-dug just prior to sale). If the tree
has been shaped/sheared or has a small rootball, leave it.
Scarify compacted soils and plant on high hummocky ground in seasonally wet sites.
Remove competing vegetation around base of plantings and maintain clear until establishment (1 full year
after planting). Budget for and schedule drought period manual watering (watering can) by park operator in
the establishment year.

4) Fire Prevention in the Windthrow
Objective 1
To reduce the volume and continuity of fine flashy fuels in the windthrow areas. A co-objective would be site
preparation to favour conifer regeneration. (see below)
Timing
Subject to E-team availability. Avoid conflicts with winter elk use.
Details
Work towards the creation of concentric zones of slash-free ground over the length of the mass blow down
areas. Consider using a chipper to reduce the biomass size and use product as an on-site mulch. Plant
advanced container stock seedlings (e.g. PSB512A or larger of Douglas fir, western redcedar and grand fir) in
accordance with silvicultural prescription of a professional forester – refer to projects section.
Objective 2
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To monitor for human activity in the windthrow zone during periods of high hazard. An increase in potential
risk may occur with the development of the visitor services center (picnics, off-trail wandering etc.)
Timing
Fire season.
Details
Close the windthrow area to visitors and prohibit use of small engine tools etc by crews when hazard reaches
“high”

5) Coniferous Wind Shelter
Objective
To establish a coniferous-dominated wind shelter upwind of the, now exposed, Cathedral Grove.
Timing
Fall.
Details
Coordinate with slash reduction in Fire Prevention section, above. Plant advanced container stock seedlings
(e.g. PSB512A or larger of Douglas fir, western redcedar and grand fir) in accordance with silvicultural
prescription of a professional forester – refer to projects section.
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Appendices
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Appendix 1 – Project Cost Estimates

Macmillan Provincial Park – Vegetation Management Plan
ii

Appendix 2 – Forest Pest Risk
The following summary, adapted from Green and Klinka (1994), identifies common pests
affecting the major conifer species in the CWHxm forest on a relative risk basis. A more detailed
summary of biotic and abiotic damage, including occurrences of low incidence, is found in Fink
et al. (1989). The Field Guide to Pests of Managed Forests in British Columbia should be used to
assist in the identification of injurious agents. When positive identification is in doubt, send
specimen samples to the Regional Forest Protection Officer as detailed on pp. 180-81 of the
guide.

Douglas Fir
Diseases
•

Laminated root rot (Phellinus weirii) is the disease with the highest incidence in Douglas
firs, and has its greatest impact on slightly dry to moist sites.

•

Armillaria root disease (Armillaria ostoyae) is intermediate in risk. Mortality begins in
trees aged 5 years, is highest in trees 10-15 years old, and is rare in trees over 25 years
old.

•

Black stain root disease (Leptographium wageneri) occasionally occurs in Douglas firs to
60 years old.

Insects
•

Douglas fir bark beetle (Dendoctronus pseudotsugae) may constitute a risk near
blowdown areas but has historically been a low risk on Vancouver Island.

Mammals
•

Juvenile Douglas firs are susceptible to girdling by rodents and terminal shoot browsing
by deer and Roosevelt elk.

Western Redcedar
Diseases
•

Armillaria is minor risk.

Mammals
•

Cedars are susceptible to girdling by rodents and terminal shoot browsing by deer and
Roosevelt elk.
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Western Hemlock
Diseases
•

Hemlock dwarf mistletoe (Arceuthobium tsugense) poses the highest disease risk to
hemlocks in the CWHxm.

•

There is some incidence of laminated root rot (Phellinus weirii) in hemlocks.

•

There is some incidence of Armillaria root disease (Armillaria ostoyae) in hemlocks.

•

There is a minor incidence of Annosus root disease (Heterobasidion annosum) in
hemlocks.

Macmillan Provincial Park – Vegetation Management Plan
iv

Appendix 3 – Recommended Rehabilitation Species
The following table shows native species suitable for planting in the sites identified on the
Ecosystems Map (Figure 3) Augment water, 1st summer. If purchasing, obtain from a reputable
wholesale and/or native specialty nursery. In general, purchase smaller container sizes – to reduce
transplant shock and encourage quick establishment. Purchase trees 2m or less in height, and #2
or smaller shrubs.
Transplant local materials in the fall or winter when the ground is not frozen or saturated. Select
plants growing in the open or in light shade only. Select plants in finer to medium textured soils.
Those in rocky soils will have long root runs, rendering them difficult to move successfully.
Select trees 1m height or less, and small shrubs. Seedlings move readily. When feasible transplant
nurse logs.
Site
Series

Open-sunny

Shaded

Comments

01

D. fir, salal, dull Oregon grape,
baldhip rose

W. redcedar, sword fern, red
huckleberry, vanilla leaf

Will be dry in midto late-summer

05

D. fir, red alder, salal, dull
Oregon grape, baldhip rose

W. redcedar, sword fern, red
huckleberry, vanilla leaf

Will be dry in midto late-summer

07

D. fir, grand fir, red alder,
bigleaf maple, dull Oregon
grape, salmon berry

W. redcedar, sword fern, lady
fern, red huckleberry, devil’s
club, vanilla leaf, 3-leaf
foamflower

May become a bit
dry in sunny
locations

07-12

D. fir, grand fir, W. redcedar,
red alder, dull Oregon grape,
salmon berry

W. redcedar, sword fern, lady
fern, red huckleberry, devil’s
club, vanilla leaf, 3-leaf
foamflower

Do not plant firs in
low areas or
depressions

08

W. redcedar, red alder, bigleaf
maple, red elderberry, salmon
berry, stink currant

W. redcedar, sword fern, lady
fern, common snowberry,
devil’s club, vanilla leaf, 3-leaf
foamflower, false lily-of-thevalley

08-07

Choose 07 plants for high areas
and 08 plants for low areas
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