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Introduction: The purpose of the field trip was three-fold:
1. To retrace as much as practicably possible the route within the park described by
Randy Stoltmann in his book Hiking Guide to the Big Trees of Southwestern
British Columbia 1987 published by Western Canada Wilderness Committee
(pages 56-59). With some difficulty, the reconnaissance party (March 25th),
consisting of KS, MB & DC, were able to relate the Stoltmann map to that of the
park map (See Figure 1 & 2) and locate most of the trees described by Stoltmann.
Because of time constraints only that part of the Stoltmann route east of Beacon
Lane Trail was walked on June 9th. One side trip to Eagle Point was added to the
route and the return was via the Beacon Lane Trail.
2. To observe and interpret old-growth forest features along the route.
3. To compare where possible the Lighthouse Park old-growth stand with that of
old-growth stands elsewhere on the North Shore.

Figure 1
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Figure 2
Participants: The trip started at 10 a.m. at the south (top) end of the Lighthouse Park
parking lot. There were 15 participants with 10 staying for the entire 4 hour (?) trip.
Leader: David Cook. Other participants: Kate-Lynn Flanagan, Elaine Graham, Miles
Hume, Godfrey Lynum, Katharine Steig [preceding 5 left before noon], Marshall
Bauman, Jon Behnke, Kim Behnke, Hugh Hamilton, Mary Johnson, Alexandra Mancini,
David Mancini, Amanda Stook, Tom Nichols.
What we saw & learnt
 Characteristics of an old growth forest that we saw.
o Veteran trees: Old-growth Douglas-firs display
reiteration (see explanation below) with broken or
dead tops, are emergent above the canopy, and have
mounded bark around their bases; old-growth
western redcedars often have emergent candelabra
tops many of which are dead.
o The uneven-ages of trees in an old-growth forest, a
result of canopy gap dynamics. Gaps are created
mainly by wind and disease. Fire is secondary to
canopy gap dynamics in wet coastal temperate
forests.
2









o High incidence of CWD [Coarse Woody Debris] on
forest floor with logs acting as nurseries for western
hemlock saplings and red huckleberry.
o Pit & mound topography related to degradation of
upturned root balls. Two micro-habitats are created:
a mini-wetland and a shaded, water-shedding
mineral soil performing a function as nurseries for
young plants.
o Old-growth snags functioning as wildlife trees.
o Deep canopy related to uneven age of trees. This
was most clearly seen on the “Summit” where old
growth trees could be seen emerging above younger
generations of trees. A deep canopy increases
habitat niches and so biodiversity.
When not disrupted by human activity, there are two successional processes at
work throughout coastal BC forests: Stand replacement by fire every 750 to 1000
years and canopy gap dynamics (Daniels et al 2006 & Lertzman et al 1996).
The living stump at Eagle Point illustrated that adjacent Douglas-firs share
nutrients through their roots.
Spiral growth of trees. This is a growth feature of most trees designed to increase
wind firmness and overall stability. It has its basis in the genome of the tree.
Lighthouse Park is the only first-growth location left on the North Shore where
one can see the transition from wet CWH subzone (north end of park) to dry
CWH subzone (south end of park).
Grand firs: We viewed 5 specimens of grand fir. Two of those were previously
known specimens and are located along the Valley trail. One snag on the Valley
Trail (identified by Hugh Hamilton as grand fir) and not previously recognized,
had probably been killed by Armillaria mellea (honey mushroom) as evidenced
by the presence of rhizomorphs. Two other specimens (living) were new
discoveries and can be seen along the Valley of the Giants Trail. I concluded that
specimens of grand fir in Lighthouse Park are more common than previously
thought. The difficulty in identifying grand firs is that they do not shed their cones
intact onto the forest floor and the bark is not particularly distinctive. However,
the circlets of branch stub whorls on the trunk of immature trees are distinctive
and the only reliable identifier at a distance. Conclusive identification was made
when needle-bearing twigs were found on the ground in each living example. The
notch at the end of the needle is distinctive of all species of true firs (Abies).
Culturally modified trees (CMTs): Near the northern end of the Beacon Lane
Trail (east side) are 4 living redcedars that are culturally modified. One (Figure 3)
was stripped for bark and clearly shows the lower axe mark. The dead heartwood
of three others show axe marks and may have been chopped for kindling. Figure 4
shows one of these. I decided that CMTs are more common in Lighthouse Park
than previously thought. The age of these cultural modifications could be
determined by an expert using an increment borer. See Figure 2 for locations of
these CMTs.
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Figure 3: Cedar bark CMT. Note axe mark. D.L. Cook

Figure 4: Redcedar CMT. Note axe marks. D.L. Cook
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We discussed the theoretical possibility that trees can live indefinitely.
Chromosomes of plants and animals have protective caps called telomeres that
protect their ends like the caps on the ends of shoelaces. The function of these
telomeres is to reduce loss of DNA at the ends of chromosomes during replication
during cell division. Plant telomeres are much more efficient in preventing loss of
DNA than animal telomeres so that theoretically plant cells can divide almost
indefinitely. However, for plants, there are other factors that come into play that
kill them. In the case of old-growth coniferous trees in our area, those factors can
be fire, disease, fungal attack and wind.
Fire: It was interesting to discuss the fire history of old-growth forests in our area
in relation to recent research by Dr. Lori Daniels and others. In a 2006 paper,
Daniels & Gray present “evidence to reject the traditional view that standinitiating fire at intervals of 250-350 years was the dominant disturbance regime
in the wet coastal temperate rain forests of British Columbia.” They estimate that
before modern fire suppression the average time span between major fires (known
as the fire return period) in wet coastal forests is 750-1000 years. Before modern
fire suppression, estimates of the average time span between major fires in wet
coastal forests was 750-1000 years (Daniels & Gray 2006). In that paper Daniels
& Gray present “evidence to reject the traditional view that stand-initiating fire at
intervals of 250-350 years was the dominant disturbance regime in the wet coastal
temperate rain forests of British Columbia”. They are therefore disputing the
Forest Practice Code of British Columbia, Biodiversity Guidebook, 1995 which
states that the mean return interval for stand-initiating fire in coastal B.C. is 250350 years. The Forest Practices Code figures are what are quoted in the Entech
report for Lighthouse Park (1999) (page 81). Judging by the age of the oldest
Douglas-fir trees in Lighthouse Park it would seem that stand initiation was a
little over 500 years ago. This stand initiation seems to have been a very intense
fire during which the organic layer must have burnt down to mineral soil allowing
recruitment of the present-day old growth Douglas-firs. Evidence of an intense
fire or fires of this type have been seen by the writer as far afield as Cypress Falls
Park, southern end of Lower Seymour Conservation Reserve and the lower slopes
of Seymour Provincial Park (near the Parks office) where what appears to be fine
carbon and ash can be seen lying directly on mineral soil. This field identification
of fine carbon and ash needs to be confirmed in the laboratory. If correctly
identified as ash and carbon does this mean that there was one intensely hot standinitiating fire that extended across the North Shore? This would have to be
confirmed by carbon dating. The evidence for more recent fires in Lighthouse
Park is evident as carbon on the hollowed-out interior of living old-growth
redcedar trees and snags and on the bark of living Douglas-firs. These more recent
fires were not severe and the principal disturbance regime for the Lighthouse Park
forest over the last 500 years will have been gap dynamics rather than fire. For an
understanding of gap dynamics see Daniels et al (2006) and Lertzman et al
(1996).
Healing scars are a common feature of the bark of old growth Douglas-firs and
are thought to have been the result of mainly mechanical injury due to falling
trees rather than fire.
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The thick bark of many live old growth Douglas-firs was seen to have been
extensively chopped open by the Pileated Woodpecker no doubt looking for bark
beetle larvae.
 The girth of the trunk and the height of the tree are not always reliable guides to
tell if a Douglas-fir or a western redcedar is old-growth.
1. A western redcedar tends to develop a candelabra top with great age i.e., 2
or more dead or living leaders. When the leader of a redcedar reaches the
top of the forest canopy and strives to emerge above that canopy, it is
exposed to the drying effect of wind and sun exposure which can kill the
leader. A replacement leader is created from an existing branch. Another
problem for the tree in increasing height is cavitation (embolism) which
can occur when the tree is approaching its height limit i.e., the hydrogen
bond between water molecules in the xylem tubes is broken, an air bubble
is created and everything above the air-filled cavity is starved for water
and dies.
2. A Douglas-fir that is attempting to emerge above the forest canopy is able
to resist the drying effect of wind and sun because it is a species that has
evolved in a dryer climate. However, its wood is more brittle than
redcedar and the leader tends to get sheared off by wind. The tree needs to
replace this loss of foliage in order to maintain a sustaining level of
photosynthesis. Instead of an existing branch becoming the new leader as
with a western redcedar, it sprouts epicormic shoots from dormant branch
buds on existing branches. This process is called reiteration. It can be
likened to the tree growing miniature trees on its existing branches. The
result is uneven and twisted branching accompanied by irregular
thickening of branches. The twisting becomes more obvious as older
branch tips are broken off by wind. The twisted and thickened appearance
of the canopy branches can be readily seen by an observer on the ground.
We saw examples of Douglas-firs with narrow girth that at first appeared
not to be old-growth. Well developed reiteration identified them as oldgrowth. The narrow girth can be interpreted as due to the tree being rooted
on a nutrient poor location.
Questions to ponder:
 Is the old-growth forest of Lighthouse Park older or younger than the Old Growth
Conservancy? It seems to be younger as no Douglas-firs have been found in the
OGC even though we know they can grow there as indicated by saplings along
the Cypress Parkway. Were they the pioneer conifer in the OGC but have all since
died off and rotted away? The oldest OGC trees are thought to be 650-900 years.
 What causes horizontal bark ripples in some trees? Most obvious in old redcedars.
Is it due to compressional loading?
 What causes the splitting of redcedar into planks when subjected to windthrow?
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