
 Trepassey’s  47 year-old Sitka spruce. Dominant
and co-dominant trees are  .14-16 m tall, and dbh
46-52 cm.

1996 Aerial Photo of showing location of the Lewis Plots at
Daniel’s Point, Trepassey. 

TREPASSEY”S SITKA SPRUCE

The growth of Sitka spruce in three small plantations near Daniel’s Point, Trepassey, can be described
in a single word. Phenomenal!

Inland from Daniel’s Point, Trepassey, there are three small plots (each 15 x 30 m and about 50-75
m apart) that were planted in 1952 and beat-up (a Scots term for replacing dead or damaged seedlings) in 1953
by H.S. Lewis - a research officer of what is now the Canadian Forest Service. Identical plots were established
on the Brigus barrens and at Harbour Grace and Sunnyside. 

The planting stock was provided by the Government of Newfoundland from the National Tree Nursery
at Salmonier which operated from 1937-1952.  Tree species included Sitka and Norway spruce, Scots, Jack,
Ponderosa and shore (lodgepole) pine. At the time of planting the site was more-or-less as a blueberry barren
being colonized by mountain alder with wet sandy loam soils

Presently, the growth of Norway spruce and some of the pines in the shelter of spruces are, for the most
part, better than the naturally regenerated balsam fir and black spruce of the same age and older. Nevertheless,
they show signs of severe climatic stress more so on the ocean side than on the landward side of the plantations.
This is not surprising given the relatively cool summers with a high frequency  of fog and freezing rain in winter
on the south coast
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A 100 cm diameter Sitka spruce tree in Mr.
Ledwell’s garden in Calvert. The tree is
about 100 years old and was one of three
planted on the site. The other two were cut
down and this one cut back by 6-7 m .

Part of a Lewis plot at Trepassey planted
in 1953 with pine and Norway spruce in
the foreground and a 15 m tall Sitka
spruce centre. The silhouette of Sitka
spruce indicates the relatively large
volume in the trunk which has a dbh of
about 50 cm. Barely showing on the right
is a naturally regenerated  balsam fir about
10-15  years younger than the planted
trees.

54 cm diameter stump of Sitka spruce at Trepassey

To many people, the exceptional growth of Sitka spruce (introduced from British Columbia) defies logic.
Nowhere in the province has a group of natural or planted coniferous trees ever yielded such a volume of wood
in so short a time. Their growth is rivalled only by another Sitka spruce growing in a garden at Calvert. It has
a dbh of 100 cm and was at least 18 m tall before it was topped so as not to interfere with the power line into
the house. In fact, this tree probably has more wood in its branches than the timber of  averaged-sized trees in
the neighbourhood harvested for logs.

Despite Trepassey’s near legendary reputation for fog and
barrens, its climate in winter is actually much milder than most of the
province. Also, the valley extending due north inland from Daniel’s
Point is relatively sheltered from strong and persistent southerly and
westerly winds which sweep across the barren plateaux.  In fact, the
climate of Trepassey is similar in many ways to plantations at higher
elevations in the Highlands of Scotland where Sitka spruce has become
the dominant and fastest-growing timber tree in almost two million
hectares of plantations established mostly since WWII. This explains
why Trepassey’s 47-year-old Sitka spruce is comparable in terms of
growth and potential timber yield to that of upland Scottish sites. 
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(L-R)Department of Forest Resources and Agrifoods Conservation Officers Colin
Cheater, Con Finley and Ecosystems Manager Bill Clarke measure 47- year-old Sitka
spruce trees in the Lewis plots at Trepassey. The height of Sitka spruce in the plantation
is between 13-18 m, dbh 220-53 cm (two-thirds of them are more than 30 cm), and
volume per tree ranging between 0.7- 2.9 m3. Note that the trees were planted  1.7 m
apart, equivalent to 3500 trees ha-1  - the normal spacing  for a SS plantation.
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Sitka spruce range in height from 11-16 m (average 14 m). Although some seem to have reached their
maximum height, others have leader growth from 0.6-1.0 m long
and may reach a maximum height of at least 18-20 m. Diameter
breast height ranges from 18.8 - 52.2 cm  (Average 35.0, SE± 1.4
cm).  Individual tree volumes range from 0.14  - 1.11 m3 (average
0.52 m3). 

Norway spruce and pine growing in the shelter of Sitka
spruce (particularly in the plot at bottom of the slope) have grown
best. The top height of Norway spruce is 11 -12 m and the dbh 17
- 26 cm (average 20 cm) The average individual tree volume is a
respectable 0.15 m3.  Similarly, the only pines growing well are
those in the shelter  of the Sitka spruce in the lower elevation plot.
The top height of the better pine is 8 m, dbh 11-27 cm (average
18.3 cm) and average individual tree volume 0.08 m3. 

It is understandable to some foresters to dismiss the spectacular results of the Lewis plots as a fluke.
After all, according to the forest capability map of  the area has a Class 6-7, - “Lands having severe limitations

to the growth of commercial forests”;
i.e., forest productivity is in the range
of 0.7 - 2.1 m3 ha-1 yr-1 if there is forest
at all. In fact, as far as forest cover is
concerned, the area where the Lewis
plots are located is typically Class 7;
insofar as it only contains clumps of
natural forest with a productivity no
more than 0.6 m3 ha-1 yr-1. In fact, the
vicinity of the Lewis plots is still very
much dominated by the heath and alder
thickets when Mr. Lewis planted his
plots.

However, the three Lewis plots
are widely-separated - a good indication
that the results can be replicated. Then
there’s the large Ledwell Sitka spruce
(there were originally three) and several
others younger and smaller in various
parts of the Avalon which exhibit
growth rates much better than their

indigenous neighbours. The same can be said of Norway spruce and pine - as illustrated elsewhere in this report
- though not as spectacular.

In fact, IF the growth of Sitka spruce in Lewis Plots can be replicated in an upscaled commercial
plantation the yields would be equivalent or better than the maximum productivity in Class 1 forest capability
for Newfoundland as a whole  - the maximum productivity being in the range of 14 m3 ha-1 yr-1. On the Avalon
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Peninsula the average productivity is about Class 5; i.e 2 - 3.5 m3 ha-1 yr-1; although there are pockets of at least
Class 2 (7 m3 ha-1 yr-1) in the sheltered valleys of northern and central areas.

Potential Yield of a hypothetical 47year Old Sitka Spruce Plantation with a Stand Density of 2,000 Trees
Ha-1 

(Based on the Average Height and Dbh of Sitka Spruce Trees in the Lewis Plots).

Average
Dbh

(cm)

Individual
Tree Basal

area 
(m2)

 Height Range
to 

7 cm  over
bark
(m)

Average Volume
per tree

(m3)

Total Volume
at 

47  years of age
(m3 ha-1)

Annual 
Productivity

(m3 ha-1 yr-1)

35.2 0.0973 11 0.40 800 17

35.2 0.0973 12 0.44 880 19

35.2 0.0973 13 0.48 960 20

35.2 0.0973 14 0.52 1040 22
35.2 0.0973 15 0.56 1120 24

35.2 0.0973 16 0.60 1200 25

Comparison of Stemwood Production in Plantations and Natural Forests
Plantation or Forest Class Age Class

(Years)

Average
individual Tree

Volume
(m3 ha-1)

Potential
Annual Production 

(m3 ha-1 yr-1)

Sitka spruce, Trepassey 47 0.52 22

Norway spruce, Salmonier Nursery 50 0.49 19

Norway spruce, Sir Robert Bond Park 89 0.56 13

Balsam fir, Salmonier Nursery 50 0.22 9

Class 1 Forest Capability (maximum) >100+ n/a 14

Class 1 Forest Capability (average) 70-100 n/a 11

Class 5 Forest Capability (average) >70 n/a 2.8

Class 5 Forest Capability (average) >70 n/a 0.6

The average tree volume for the Sitka spruce is comparable with the volume of Sitka spruce of similar
age in cool, moist temperate climate of the western Scottish Highlands where stemwood production rates of 22
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Department of Natural Resources Assistant Deputy Minister Dr.
Muhammed Nazir and Director of Policy Gary Young sizing up a 7
yr.-old naturally  regenerated Sitka spruce at Trepassey.

m3 ha-1 yr-1 is not uncommon. In fact, the average Sitka spruce stemwood production rate is 9 - 15 m3 ha-1 yr-1

on sites that are as infertile, acidic and even more devoid of trees and shrubs than Trepassey.  It would be quite
a challenge to replicate the growth of Sitka spruce in the Lewis plots in upscaled commercial plantations.  At
the very least, both Sitka spruce and Norway spruce are potentially high yielding compared to natural forest
and scrub that dominates most of the coastal forests around the Avalon.

In plantations, Sitka spruce reaches their maximum mean annual increment early in life. And although
most of the Sitka spruce in the Lewis plots still have good leader growth, they probably will not grow much
taller than 18-20 m. Although there are several Norway spruce in the Sir Robert Bond Park which are more
than 20 tall, the tallest being 22 m and still with good leader growth. Like the Ledwell Sitka spruce in Calvert,
the Trepassey trees will tend to increase girth substantially rather than have any dramatic increase in height.
But we are currently in a global warming trend - who knows how the Sitka spruce will react in the near future.

It should be noted that, from a wood
processing point of  view, fast-growing trees
are structurally inferior to slow growing
trees. The wide, asymmetric tree-rings in the
Sitka spruce are an indication  of variable
density throughout the bole. Which may not
be suitable for high-quality wood-working
since the wood would be prone to splitting
and warping. But for composites the wood is
probably acceptable.  

Another important point is that a
few of the Sitka spruce trees produce
abundant cones. The seed quality seems to
be reasonable and so far four naturally
regenerated seedlings have been found
growing among the alder scrub - one in
particular is extremely vigorous.


