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Polster Environmental Setvices, 5953 Deuchars Drive, Duncan, B.C., V9L 1L5 

INTRODUCTION 

Forest land restoration has become a significant focus of the forest industry in British Columbia 
since the introduction of the Forest Practices Code (FPC) and the establishment of the Forest Renewal 
program (FRBC). Recognition of the ecosystem dam aged caused by past harvesting practices has lead 
to demands by the public and subsequently by the regulatory agencies, for tighter controls on harvesting 
practices and for restoration of damaged systems. The science of silviculture, and hence reforestation, 
is reasonably well understood in situations where forest soils are intact and damage is restricted to loss 
of the original tree cover. However, where sites are significantly disturbed through construction of roads, 
landings and other industrial activities or by landslides, traditional silvicultural systems have failed to 
restore the forest cover and the function of the forest ecosystems. 

Dam aged and/or degraded forest ecosystems can have a significant impact on other resource 
values. Aquatic habitats and productivity have been significantly impacted by upslope harvesting. Heavy 
sediment loads resulting from erosion of upslope roads, trails, landings, landslides and other disturbances 
can bury spawning gravels and destroy fish habitat. Suspended sediments can affect community 
watersheds while changes in upslope hydrologic function can create flashy peak flows and scour otherwise 
stable riparian vegetation. Changes in the vegetation cover following harvesting can alter traditional 
wildlife use patterns and can affect the habitat of plants. These and other impacts place a strain on forest 
ecosystem balances and can have a drastic effect on other land and resource uses. 

Restoration of forest lands seeks to establish a balance in the new forest ecosystems and thus the 
return of ecosystem function, both for the health of the forest and for the other values the forest 
ecosystems support. Steep slopes, heavy rainfall and low nutrient soils provide a challenge for restoration 
of forest lands on Vancouver Island. This paper explores a strategy for restoration of dam aged forest 
lands based on natural successional processes. Successional reclamation (Polster 1991) seeks to restore 
the natural successional process which, given enough time, setve to revegetate disturbed sites. The 
establishment of an initial pioneering cover of vegetation is critical to the subsequent establishment of 
later successional species. Bioengineering, which is the use of living plant materials to perf onn some 
engineering function, can often be used to provide this initial cover by solving the physical problems 
which are preventing vegetation from establishing. 

INITIAL COVER ESTABLISHMENT 

Natural revegetation of naturally disturbed sites is often a slow process as pioneering species 
slowly gain a toe-hold in the generally harsh conditions following the disturbance. Although this process 
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is generally slow, with pioneering plants such as mosses and lichens slowly building soils or species such 
as alder (Alnus spp.) and others ameliorating harsh site conditions, the processes which occur are essential 
to subsequent plant establishment. Successional reclamation seeks to identify those site features which 
are slowing or preventing the establishment of vegetation. On coastal forest sites these conditions 
typically include: 

1) Excessive rainfall and rapid erosion which may wash seeds and young plants from the 
slopes before they can become finnly established. 

2) The lack of soil or soil like materials, low nutrient status or excessive compaction may 
prevent or slow the establishment of vegetation. 

3) Slope instabilities can prevent the establishment of vegetation through burial by materials 
coming from above or by continually sliding down the slopes prior to plants becoming 
fully established. 

Amelioration of any or all these adverse conditions is the first prerequisite for successful plant 
establishment. Where soils are reasonable and slopes are stable, timing of the initial cover establishment 
can be critical to success. Traditional seeding programs must be scheduled to allow the seeded vegetation 
to become finnly established prior to heavy winter rains. Erosion rates of 300 to 400 tonnes/ha/year may 
be experienced on coastal sites and can result in loss of poorly established vegetation (Gray and Leiser 
1982). Careful evaluation of long tenn climatic records can provide an indication of when there will be 
sufficient moisture for plant establishment and growth and when cool temperatures and/or heavy rains 
might prevent successful establishment (Environment Canada. 1993). 

Sites where soils are lacking or where compaction or low nutrients are resulting in poor initial 
establishment can be treated in a variety of ways to provide an initial vegetation cover. Sites where 
previous erosion has resulted in loss of soil materials and the substrates consists of inert gravels and sands 
or exposed bedrock can be treated using pioneering species such as willows (Salix spp.), cottonwood 
(Populus balsamifera L.) alder and mountain avens (Dryas spp.) which can survive under very harsh 
conditions and will help restore a reasonable soil. On coastal sites, red alder (Alnus rubra Bong.) is 
particularly useful as a healthy mature stand of red alder can fix up to 80 kg/ha/year of nitrogen 
(Haeussler et al. 1990). De-compaction by ripping or other mechanical means can be the key to 
vegetation establishment on compacted sites (Moore 1994) while the use of fertilizers and species which 
enhance the nutrient status of the substrates can help on low nutrient sites. 

Unstable sites must be stabilized for successful vegetation growth. Stabilization may entail 
significant geotechnical work on the site (Moore 1994). Bioengineering (Schiechtl 1980) can provide an 
effective means of stabilizing forest sites where instabilities are relatively minor. Wattle fences, which 
are short retaining walls built of living plant materials, can be used to stabilize steep, unstable slopes. 
Live pole drains, which are like "French drains" built of living materials, can provide drainage and assist 
in stabilizing moisture related instabilities. In both of these cases, the living materials used in the 
bioengineering construction sprout and grow, adding to the initial stability and providing conditions which 
foster establishment of later successional species. 

Seeding is typically used in the establishment of an initial cover on drastically disturbed sites. 
The seed mix which is used must be balanced by seed weights so that the species composition allows for 
establishment of subsequent species (Polster 1991). This initial cover must provide space, both in the 
physical as well as ecological sense, for subsequent plant establishment and growth. Dense sod fonning 
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mixes may be effective in controlling erosion, but may prevent the growth of woody species (Green 
1982). Balancing seed mixes avoids this problem. 

LATER SUCCESSIONAL SPECIES 

The establishment of later successional species on the disturbed sites is relatively easy once 
the initial cover has been established and the natural successional patterns are re-established. In many 
cases, later successional species will quickly invade without further intervention if the sites are 
suitably prepared by the initial vegetation. In some cases, planting can be used to establish forest tree 
species. The work of the initial cover is to provide a suitable site for later successional species. Once 
this work is well under way, these later successional species can be easily established. Suitable sites 
for later successional species can be created by understanding the vegetation limiting problems 
associated with the site and mimicking the natural successional solutions to these problems. Once the 
site problems have been solved, natural successional processes will provide a self-sustaining, 
productive vegetation cover. 
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