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INTRODUCTION

The objective of this study is to evaluate reforestation feasibility
of avalanche sites at Allison Pass and to provide information as to their
regeneration.

Following recommendations of the Avalanche Task Force (Summary Report
of the Avalanche Task Force, 1974) the Department of Highways decided to use
reforestation as a permanent avalanche control measure and for this purpose
requested the assistance of the British Columbia Forest Service in estab-
lishing and monitoring such a project. Avalanche areas proposed for refor-
estation are located within the Manning Provincial Park (Allison Pass) and
within the Stagleap Provincial Park (Kootenay Pass). The Research Division
of the British Columbia Forest Service accommodated the request due to the
interest in reforestation in high elevations. This project, in addition to
fulfilling an operational need for the Department of Highways, offers a
chénce to test tree species selection, planting method and stock on sites
with extreme climatic and edaphic conditions. An experimental research
project (E.P. 781.02) was initiated in co-oberation with the Senior Avalanche
Co-ordinator, the Department of Highways, Mr. G.L. Freer. This study, con-
cerning Allison Pass, was compiled by the Vancouver (K. Klinka) and Kamloops
(R.W. Mitchell) District Research Personnel. “

It has been stated by the Avalanche Task Force that forest cover in
the starting zone often acts much the same as retaining barriers in pre-
venting the snow from sliding. Furthermore, it prevents snow drifting, a
major factor in the formation of large avalanches. The Task Force pointed

out, that in many instances the origin of the avalanche problem has been the



loss of the forest cover. In most cases, including Allison Pass, the cause
of the loss was fire. The Task Force underlined the importance of retaining
the forest cover in the vicinity of potential avalanche starting zone and
indirectly the adverse role of fires in relation to regeneration in high
elevations. The same conclusions were made by Klinka and Pendl (1976) in
The Problem Analysis of Regeneration in High Elevation in the Vancouver
Forest District. The Allison Pass was recommended to be given serious con-
sideration in making it‘complete1y avalanche safe since it is an alternate
route to the Fraser Canyon.

The study was designed to provide complete information for the pre-
paration of a reforestation plan. Firstly we describe the study area and
~ the methods used in the study to establish a site (ecosystem)-specific basis.
Then ecosystem (or their habitats) of the area are characterized, illustrated
and mapped. Lastly, a feasible planting system is recommended which lends

itself to be used on severe sites.



THE STUDY AREA

Out of several avalanche sites at Allison Pass the starting zones in
the sites 52.6, 53.4, and 53.9 were recommended by the Department of Highways
for the project. The sites are located along the Hope - Princeton Highway
No. 3 about 33.5m (54 km) east from Hope, B.C. (Figure 1) and fall within
the boundaries of the Manning Provincial Park. They represent physiograhically
easily distinguishable watersheds of a small area extent. Since the lower
slopes have been successfully regenerated both naturally and by planting
(with the exception of gullies - avalanche paths), the interest of the study
is aimed at the upper slopes, i.e. the starting avalanche zones, which have
remained essentia}]y without any advanced regeneration.

~ The starting zone at the site 52.6 (so called "South Burn") is about
42 acres (17 ha) in size and is located on a very steep south facing slope
in the elevational range from 4,700 to 5,500 feet (1,433 - 1,677 m). The
starting zones at the sites 53.4 and @2.9 (so called "North Burn") is about
75 acres (30 ha) in size and is Tlocated on a steep north facing slope in the
elevational range from 4,500 to 5,400 feet (1,372 - 1,646 m).

The macroclimate of the area can be characterized as microthermal
subalpine with moderate snow cover over mostly frozen ground (Dfc after
Koppen). The nearest climatic station to the area is the Manning\Park
(1,175 m) with eight year record. Basic climatic data is plotted in Figure 2
(Krajina, pers. comm.). The climate of the study areas is expected to be
modified due to the differences in elevation, aspect, sTope gradient, more
western location and overall physiographic circumstances. To the observers
it may become evident that the areas west from Allison Pass receive a sub-

a
stantial amount of snowfall andAfair1y good distribution of precipitation
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The bullet planting system, described recently by Walters (1974),
offers a great possibility for mechanization of pTanting as well as for
various improvements of a biological nature. The plantation survival,
especially in moisture deficiency environment, will depend largely on root
growth capacity of the planting stock. The root growth capacity of the.young,
bullet~grown stock is enhanced due thgatura1 root/shoot ratio,

natural root development and virtually no damage to roots
during nursery and planting operation?/ This system accommodates well the
described biological requirements while providing maximum facility for the
nursery, shipping and planting processes. Moreover, it lends itself in
establishing mixed plantations, for planting to selected microsites, for
various improvements enhancing vigor of seedlings, and, particularly, for
planting where a high content of coarse fragments in the upper solum makes
the use of a conventional stock very problematic, if not impossible.

Table 2 shows a reforestation summary for the project. A total area
for planting was calculated as 117 acres (47.5 ﬁéctares),'a total of
seed]ing?és 157,500.

The spacing used to calculate a number of seedlings varies within a
range from appfoximate]y 4.6 x 4.6 ft. (1.4 x 1.4m) to 7.7 x 7.7 ft (2.3 x
2.3m). These values should be, used, as a guide only, with the proper |
respect toﬁﬁicrosite selection.

Planting is suggested to commence immediately after a snow melt. This
could mean, that the planting will be carried out at several separate
occasions, with regard to differences in snow melt pattern in the starting
zones. Early planting, however could also involve the risk of late frosts

‘detrimental to a young, bullet-grown stock. Therefore, a decision whether

to piant young, bullet-grown seedlings, or bullets with stratified seed,

%
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dr both in combination is necessary for stock preparation. /Afglanting
supervision will be Timited to the assistance in the selection of proper
microsites and ground-level bullet planting.

In conclusion, this research projects represents an application of the
new reforestation method and‘techniques on severe sites. A subsequent
report based on this study should describe details of bullet-stock prepar-
ation and, Tater, the planting in the starting zones. Survival surveys
should commence in the late fall of 1977 and then each spring and fall for

at least two consecutive years, with the foi]owing assessment of the project.
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SUMMARY

An ecosystem evaluation of three starting avalanche zones for the
purpose of avalanche control by reforestation at Allison Pass, B.C. was
carried out by the research personnel of the British Columbia Forest Service.
Using synecological methods, the starting zones were stratified into seven
ecosystems (habitats). These ecosystems were described, mapped and the
suitable and alternative tree species for reforestation were suggested.

It was concluded that reforestation of starting zones by planting is
feasible. Occurrence of avalanches in this area has been the consequence
of the absence of forest cover. The ecosystems in the starting zones were

o assessed to be in intermediate or advance "cut-over" stages of secondary

succession.

Due to the severe nature of the ecosystems for the regeneration and

iu?current planting failures when using a conventional planting system on

“.comparable ecosystems, we recommend a new planting system which could <

~minimize reforestation costs and maximize survival. In this system seedlings
géwill be grown in specially prepared four-section plastic bullets and then
i1

,kﬂ%p]anted by planting guns.

A total area of 115 acres (47 ha) of starting zones is to be reforested,

assuming all seed is available. This corresponds to 157,500 seedlings with a

number of seed]ingé per acre to be in the range from 750 to 2,000. Selection
of microsites, specific to the ecosystems, tree species and snow behaviour,
and professional supervision of planting are necessary in reforestation of
the starting zones. Survival surveys are to be carried out in the fall of

1977 and then in the spring and fall of three consecutive years till 1980.
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