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Current Environmental Issue Study Resources - Part B 

Key Topic #1: Climate Change Impacts in Alberta Forests 

1. Differentiate the key characteristics of the six different forest ecozones of Alberta and

identify how each ecozone is expected to shift with climate change.

2. Identify the causes of population decline for Alberta’s endangered tree species and describe

current recovery efforts.

3. Explain how changes in the frequency and severity of ecosystem disturbances (wildfire,

drought, etc.) will impact Alberta’s forests.

Study Resources 

Resource Title Source 
Located 
on Page 

Natural Landscapes, VIDEO Alberta Tomorrow, 2020 4 

Whitebark and Limber Pine Recovery Government of Alberta, 2024 5 

Climate Change and Alberta’s Forests H. F. Cerezke, Forest Health Section, 
Forestry Division Alberta Sustainable 
Resource Development, January 2009 

9 
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VIDEO - Alberta Tomorrow: Natural Landscapes 

https://www.youtube.com/watch?v=Lx94jZ9ZSBY 

https://www.youtube.com/watch?v=Lx94jZ9ZSBY
https://www.youtube.com/watch?v=Lx94jZ9ZSBY
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Whitebark and limber pine recovery 

Threats and recovery actions for Alberta’s two endangered tree species. 

Overview 

Alberta has 2 endangered tree species: whitebark pine (Pinus albicaulis) and limber pine (Pinus 

flexilis). These species are endangered because they have been declining rapidly across their 

ranges. They grow slowly, only starting to produce cones around age 40 (limber pine) and 50 

(whitebark pine). 

Reversing their decline is a long-term commitment. Without healthy populations of these 

keystone trees, their ecosystems would no longer provide the habitat and values that animals 

and people depend on, including: 

● slope stabilization

● a rich source of food for birds

● bears and small mammals

● headwater streamflow control

● subalpine tree island formation

● windswept scenic beauty

The Bird Pines 

Sustaining and conserving these trees means focusing on more 

than just the tree itself. Whitebark and limber pine both depend 

on the Clark’s nutcracker, a bird in the jay family, to reproduce. 

Eons of co-evolution driven by the nutcracker's role in seed 

dispersal have led to the whitebark and limber pines’ both 

producing very large, wingless seeds with heavy seed coats. While 

these characteristics render the trees completely reliant on the 

nutcracker to open its cones and disperse ripe seed, they provide 

crucial support for seed development after germination and help 

the seeds establish in areas with little soil and nutrients. 

The nutcracker pecks the cones open, extracts the seeds (which 

are very high in protein and fat) and caches them in the ground with its beak. The nutcracker 

can store about 100 seeds at a time in a special throat pouch. Each bird plants about 100,000 

seeds and digs up about 30,000 seeds each year, from memorized locations, as its main source 

of food. Surviving seeds grow into seedlings. 

Unlike those of the whitebark pine, limber pine cones open, but only seeds cached by 

nutcrackers germinate and grow into trees. 

Figure 1: Clark’s Nutcracker 
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Species Threats 

Four main threats affect these species. Reversing or lessening the damage caused by these 

threats is key to their recovery. 

White pine blister rust 

The threat: 

White pine blister rust (Cronartium ribicola) is a deadly 

human-introduced fungus from Asia that affects 5-needle 

pine trees and has spread through North America for over 

a century. The fungus needs both 5-needle pine trees 

(primary host) and currant bushes (alternate host) to 

complete its life cycle, although it does infect some other 

plants. Efforts to eradicate the rust by removing these 

alternate host plants have failed. The fungus infects 

needles and grows into the main stem where it cuts off 

vital water and nutrients, killing the tree. When a large 

tree is infected, it may take years to die. When the crown 

starts to die cone production stops and its key ecological 

function is lost. 

Recovery actions: 

Rare 5-needle pine trees have been found with natural tolerance or resistance to the disease. 

These trees must be tested to prove their seedlings are inheriting disease resistance, a process 

that takes 7 years in a controlled facility, or longer in the field. Seeds from these special trees 

are collected and used for restoration. Cuttings collected from these trees, called scion, are 

grafted to make copies of the resistant trees for gene conservation. Scion from mature trees 

keeps its physiological maturity, so these grafted scion can produce seeds decades earlier than 

waiting for seedlings to mature conventionally. Grafts are planted in genetic archives called 

clone banks, preserving extra copies of the original trees. They are also planted in seed 

orchards, similar to a fruit orchard but managed to produce abundant seed crops. 

Mountain pine beetle 

The threat: 

Recent mountain pine beetle (Dendroctonus ponderosae) outbreaks have killed far more trees 

than in the past, and spread into higher elevation forests. Beetle populations have expanded 

outside their historic range due to recent fall, winter, and spring temperatures being too mild 

to kill overwintering larvae. Extensive mature pine forests allow the mountain pine beetle the 

opportunity to spread widely. 

Figure 2: White pine blister rust 
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Recovery actions: 

Plant-derived compounds can protect valuable blister rust resistant trees from mountain pine 

beetle attack. One such compound, vebenone, sends out scnets that mimic a fully attacked 

tree’s chemical signals, which helps repel attacking beetles. Others, such as green-leaf volatiles, 

send signals to insects disguising the tree as a type that is not a host for beetles. Landscapes can 

also be managed to reduce the chance of beetle attack by changing the composition of species 

and age classes, and by removing trees recently attacked by beetles that contain overwintering 

larvae. 

Wildfire suppression and succession 

The threat: 

Whitebark and limber pine trees have thin bark, making them vulnerable to fire. But 

regeneration of these slow-growing pines can also benefit from open habitat created by fire. 

Fire suppression promotes shade tolerant species like Engelmann spruce and subalpine fir, 

which form dense stands that hinder whitebark and limber pine growth. 

Recovery actions: 

Identified rust-resistant trees are identified as high-value resources and protected from fire by 

the Alberta government’s Wildfire Management Branch. Some areas benefit from wildfires or 

prescribed fire through reducing fuel buildup and creating open caching sites for Clark’s 

nutcrackers. 

Climate change 

The threat: 

Whitebark pine and limber pine live at the environmental limits of tree growth. Warming is 

moving species higher in elevation and latitude – whitebark pine may be at risk of being forced 

off mountaintops as species shift upwards. Moving northwards is another option that has been 

evaluated but, if suitable habitat is already occupied by other species, whitebark pine is a poor 

competitor. Planting these pines in novel habitats (often called assisted migration) can only 

succeed if there is enough high-quality alternate food to sustain Clark's nutcracker populations 

for decades until the migrated pine populations mature. No habitat in Canada appears to meet 

these conditions. Conversely, climate models predict limber pine will benefit from more 

suitable habitat and favourable climates, especially in lower sites. 

Recovery actions: 

Studies that use climate and habitat models, test assisted migration and establish provenance 

trials to observe how seedlings originating from different populations grow in different 

environments are providing information on management options for these species as their 
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habitat changes. This research is useful for assessing the appropriateness of certain seed 

sources for restoration planting. Slow growth and centuries-long life spans show they have 

adapted and grown under a wide range of conditions. 
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Climate Change and Alberta’s Forests 

An Information and Discussion Paper of Predicted Implications 

H. F. Cerezke 
Forest Health Section, Forestry Division Alberta Sustainable Resource Development, January 
2009 

Tree species and distribution predictions: Climate change projections beyond the 2020’s for 

the prairie provinces indicate that climate variability and risk of extreme disturbance events, 

particularly drought, will be the most important threats imposed on forest ecosystems in 

Alberta. Other disturbance events (fire, insects, diseases, storms, etc.) predicted to increase will 

also be important. Increased water scarcity will impact the growth of tree species, their 

survival, productivity and distribution, especially at the southern boundary of the boreal forest 

where drought stress will be a main cause of tree decline contributing to regeneration failure, 

reduced growth and survival, and crown dieback. In contrast, growth and survival of conifers 

are predicted to increase at higher elevations in southwestern Alberta. Drier conditions are also 

forecast for much of the central and northern boreal forest. In response, tree species in general 

are expected to shift northward and to higher elevations, causing reductions in the ranges of 

boreal species. Engelmann spruce, subalpine fir and lodgepole pine may move to higher 

elevations, while alpine larch and whitebark pine may find suitable habitat by shifting 

northward; their distributions at higher elevations may be reduced. Many of the important 

commercial conifer species are expected to lose a portion of their currently suitable habitat, 

raising concerns that the present provincial forest land base will decrease. Aspen forests in the 

southern boreal region particularly are expected to decline, shift northward, and suffer reduced 

productivity due to periods of drought and recurring insect defoliation. Some tree species such 

as Douglas-fir, ponderosa pine, western larch, Scots pine and Siberian larch may gain new 

suitable habitat in western Alberta. 

Ecosystem and biodiversity predictions: Warming temperatures and projected increased 

evapotranspiration rates will impact the forest hydrology of wetland/peatland ecosystems by 

lowering the water table, favoring increased aerobic conditions, and increasing the rate of 

decomposition of accumulated dead organic plant materials. This will likely decrease the overall 

carbon storage and result in increased CO₂ and CH₄ releases in the atmosphere. The drying of 

some wetland/peatland areas, however, may create new habitat for white spruce, birch and 

aspen, replacing typical wetland inhabiting species such as willow, black spruce and tamarack. 

Climate change is expected to affect the composition, structure and function of forest 

ecosystems by impacting their fundamental qualities, which include competition of species and 

succession, water use, nutrient cycling, disturbance regimes, and productivity. Responses to 

temperature change and increased CO₂concentrations will vary within and among ecosystems 

in magnitude and direction, and forest ecosystems will be changed or modified in predictable 

and unpredictable ways. Impacts of climate change on forest biodiversity could be both positive 

and negative, even though overall diversity of ecosystems is predicted to decrease. Some 
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species extinctions and reduced biodiversity will result, mainly from land-use changes, 

deforestation, and forest fragmentation. 

Forest productivity predictions: Predictions of forest growth and productivity impacts due to 

climate change are somewhat unclear, but are likely to be positive in many situations due to 

lengthening of the growing season, increased soil and air temperatures, nitrogen deposition 

and nutrient cycling, more frost-free days, and the possibility of some CO₂ fertilization effects. 

However, growth and productivity will also be negative in some situations because of increased 

disturbance events, reduced moisture availability, and air quality impacts such as O₃. The 

current general trend of net primary productivity in boreal temperate forests across North 

America is increasing but the continued long-term trend in future years is unclear. Forests in 

western Canada may persist in a carbon flux situation, shifting from one of sink to source, 

depending upon the frequency, duration and extent of forest disturbance events. In general, 

growth, survival and productivity of white spruce are predicted to decline in the central and 

northern parts of Alberta within the next 25-30 years. Site index and productivity of lodgepole 

pine forests in the foothills region have been increasing, but it is unclear whether these changes 

are attributed to improved management practices, to climate change influences, or to both. 

Provenance trials of conifers in Alberta have demonstrated that increased productivity is 

possible if more optimal climatic environments can be identified to allow realization of their 

genetic growth potential. Periods of drought stress and predicted increases in insect defoliator 

outbreaks could severely impact the growth, productivity, and health of aspen stands in the 

Boreal and Parkland zones. 

GHG emission predictions: Atmospheric concentrations of GHGs (CO₂ , CH₄, N₂ and 

tropospheric O₃) and their effects on tree growth and physiology have been reviewed. 

Numerous experiments have examined CO₂ concentrations of 475-600 ppm or parts per million 

(i.e., about 2x current atmospheric levels projected to occur by 2050 or 2100) and its effects on 

tree species. These effects, though highly variable, have ranged from increased ecosystem 

productivity to enhanced growth of tree structures, changes in wood anatomy, enhanced 

reproductive fitness, increased foliage nitrogen concentration, to an altering of the sensitivity 

of trees, making them more prone to the damaging impacts of O₃. Increased tropospheric O₃, 

on the other hand, is a growing air pollutant and a threat to forests in the northern hemisphere. 

Current concentrations range between 20 and 45 ppb (parts per billion), but are increasing, and 

concentrations >70 ppb appear to be detrimental to tree growth and health. High O₃ 

concentrations have been linked to reduced tree growth and productivity, a reduction in forest 

carbon sequestration, decreased nitrogen mineralization in the soil, and interactions with CO₂ 

levels that alter the susceptibility of trees to insect and disease species. 

Forests are important sources of N₂O where it is produced in soils as an intermediate or end 

product from the biological nitrification and denitrification processes. At present, only about 

7.5% of the total CH₄ emissions to the atmosphere is known to be contributed by forest 
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ecosystems. The boreal forest has been reported as both a sink and a net source of CH₄ partly 

because emissions can vary seasonally due to land-use, soil temperatures and water table 

levels. 

Forest disturbance predictions: Forest disturbances can be both human-caused (e.g., 

harvesting) and natural, including fire, drought, storms, insect and disease outbreaks, landslides 

and floods. Future forest fire disturbances are predicted to be more frequent, burn over larger 

areas and with increased severity. Besides killing trees and creating patches and fragmentation 

over the landscape, fires interrupt the process of forest biomass accumulation, shift the 

direction of forest succession, release GHGs to the atmosphere, cause a shift in carbon fluxes, 

and a shift to a younger stand age class structure. Increased variability in weather systems is 

likely to result in more frequent and severe storms, periods of drought, areas of windthrow, 

and result in increased tree damages, dieback and mortality. Fire disturbances will interact with 

drought-stressed trees, decreased soil moisture, and increased insect/pathogen activity. 

Increased water scarcity leading to drought conditions is predicted to be the most serious 

climate risk for Alberta, impacting all ecosystem functions. Changes in temperature and 

precipitation will affect the life histories, dispersion, reproduction and population dynamics of 

forest insect species and the infection and epidemiology of tree pathogens. Species likely to be 

especially influenced favorably by climate change include the mountain pine beetle, spruce 

beetle, spruce budworm, wood borers, root diseases and stem cankers. There will also be 

increased risks of other minor pests as well as risks of new pests and invasive alien species, and 

a likely increase in freeze-thaw injuries to trees. 

Forest genetics predictions: Tree species may respond to climate change in one of three ways: 

by genetic adaptation, migration or extinction (Aitken et al. 2008). Those with relatively narrow 

variability, poor dispersal capabilities, or those occupying a limited range are most prone to 

extinction, especially in montane and alpine habitats. Genetic variation and the ability to adapt 

to environmental changes will be the most important criteria for survival. However, the 

maintenance of genetic diversity in species may be challenged by the shifting of tree 

distributions and forest habitat fragmentation. Tree species with wide natural ranges exhibit 

high genetic variation and therefore have a better chance of survival in a changing climate. The 

potential to migrate with a changing climate will differ for each species and will depend upon 

dispersal efficiency, suitable new habitats available, and available corridors for movement. 

Some species may require human assistance. Knowledge of climate factors affecting genetic 

differentiation will be essential for matching seedling populations to appropriate planting sites. 

Invasive species predictions: Invasive or alien species not native to Alberta may include insects, 

pathogens or plants, many of which can often detrimentally affect all attributes of forest 

ecosystems. Invasive species such as white pine blister rust or mountain pine beetle kill or 

weaken trees, and alter the ecology, function and value of forest ecosystems. Increased human 

access, changes in land-use patterns, forest fragmentation and forest disturbance events all 
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provide increased opportunities for invasive species to become established. Once invaded, their 

ultimate range may be largely determined by climate and human activities, and climate change 

will likely amplify their rate of spread, survival and competitiveness. There are numerous 

aspects of increasing temperatures, elevated CO2 levels and precipitation changes that may 

give non-native alien species advantages over native species for successful establishment and 

survival. 

Forest health predictions: The sustainable management of Alberta’s forest resources under 

changing climate regimes will be challenged to maintain forests in a healthy condition and in 

carbon balance. Climate change threatens to increase forest disturbance events and to impact 

forest succession patterns such as in post-mountain pine beetle outbreak areas. As well, in 

areas of the Boreal and Parkland zones, drought, fire, insects, pathogens, and storm events will 

increasingly influence ecological succession changes in aspen and mixedwood forests. Increased 

forest disturbance events will reduce mature and overmature forests and shift them to younger 

age class structures. This will have the effect of decreasing the incidence of insect and pathogen 

species associated with mature trees and forests (e.g., bark beetles, wood borers, defoliators, 

root and stem rots and stem cankers), while increasing opportunities for pests attracted to 

young stands (e.g., needle cast and stem rust diseases, leader and root-collar weevils, and 

Armillaria root rot). Damages caused by abiotic influences are also expected to be more 

frequent and severe and include moisture deficiencies, freeze-thaw events and hail. Storm 

damages are forecast to be more severe and frequent, and will result in more frequent 

blowdown of mature forests with subsequent interaction with insects and fire. Although many 

of these impacts of climate change may be decades away, there is uncertainty in the magnitude 

and timing of future changes. Detection of climate change effects will require the 

implementation of a comprehensive inventory, monitoring and assessment system to detect 

and evaluate the vulnerabilities of the provincial forest resources to climate change. Such a 

system will be essential to developing adaptation strategies and mitigation measures. 
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NCF-Envirothon 2025 Alberta 

Current Environmental Issue Study Resources - Part B 

Key Topic #2: Forest Health Issues Facing the Boreal Forest 

4. Identify the key characteristics of invasive forest pests and explain how they spread in

Alberta’s forests.

a. Asian Longhorn Beetle

b. Spongy Moth

c. Emerald Ash Borer

d. Satin Moth

5. Explain how current and future changes in climate impact the spread of invasive pests

such as the Mountain pine beetle.

6. Identify why common forest disease prevalence in Alberta could increase with climate change.

7. Analyze common harvesting methods utilized in the boreal forest and explain how climate

change may impact these techniques.

8. Explain how recreation in the boreal forest of Alberta can impact forest health and

resilience.

Study Resources 

Resource Title Source 
Located 
on Page 

Asian Longhorn Beetle, Spongy Moth, and 
Satin Moth 

Natural Resources Canada, 2024 14 

Emerald Ash Borer City of Edmonton, 2024 19 

Climate Change Could be a Mixed Bag for 
Mountain Pine Beetles 

University of Alberta, 2024 20 

Review of Insect and Disease Challenges to 
Alberta Coniferous Forests 

Forest Management Branch, 2013 21 

Harvesting in the Boreal Forest, VIDEO Natural Resources Canada, 2011 28 

The Importance of Forest Sector Adaptation 
to Climate Change 

Canadian Forestry Services, 2008 29 

Understanding and managing the interaction 
of impacts from nature-based recreation and 
climate change 

Royal Swedish Academy of Sciences, 
2020 

33 
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Asian Longhorn Beetle 

The Asian longhorned beetle (Anoplophora glabripennis) is 

native to China and the Korean peninsula. 

In Canada, it mainly attacks maple, but also many other tree 

species such as poplar, birch, willow and elm. It has no 

natural enemies in Canada and has not been found outside 

of Ontario. 

Impacts 

The Asian longhorned beetle can affect ecology, economic activities, urban landscapes as well 

as tourism and recreation industries. 

● The loss of maple trees could affect Canada's multi-million dollar maple syrup industry.

● The loss of hardwoods could affect Canada's forest industry through the loss of billions

of dollars in wood products.

● The loss of hardwoods could affect cultural, spiritual and/or economic values of

Indigenous people.

● The loss of hardwoods could impact the tourism and recreation industries by affecting

tree canopy tourism for “fall-colour tours”.

● The Asian longhorned beetle could have a significant, negative ecological impact if

eradication measures are not effective.

CFS scientific research 

The Canadian Forest Service (CFS) has learned much 

about the Asian longhorned beetle under the 

leadership of its Great Lakes Forestry Centre (GLFC) 

scientists: 

● Its life cycle (from egg to emerging adult)

lasts from one to three years.

● Adult beetles emerge by chewing their way

out of trunk and branches, leaving large

round holes (6-14 mm in diameter).

● Adult beetles feed on foliage for a few

weeks, female beetles then chew grooves

into the bark to lay single eggs that hatch

within two weeks.

● Large scale surveys designed to detect signs

of damage caused by Asian longhorned

beetles are conducted mainly during the winter months, when trees have no leaves.

Adult Asian Longhorn Beetle

Cross Section of a maple tree trunk damaged by 
Asian Longhorn Beetle. 

https://natural-resources.canada.ca/great-lakes-forestry-centre/13459


15 

Spongy Moth 

The spongy moth (Lymantria dispar dispar) is an invasive pest that can destroy trees by eating 

their leaves. It is found in Ontario, Quebec, New Brunswick, Nova Scotia and Prince Edward 

Island. The spongy moth has been detected in British Columbia, Alberta, Saskatchewan and 

Manitoba, although introductions of the insect have been detected and eradicated. 

Identification: 

Adult 

Male moths are much smaller than females and have a wing span 

of 35 to 40 mm. Females have a wingspan of 55 to 70 mm. Males 

are brown whereas females are mainly white. Both sexes have a 

dark, crescent-shaped mark on the forewing. Both sexes also have 

pectinate antennae, however the males have longer branches that 

give their antennae a more feathery appearance. 

Larva 

The first (3 mm) and third (7 mm) instars are black with long hairs; 

the second instar (5 mm) is brown with short hairs. Instars 4, 5 and 

6 are similar to each other and may be light to dark gray with flecks 

of yellow. They have long hairs that may be dark or golden and 

have 2 rows of tubercles along the back. Normally 5 pairs of blue 

tubercles are followed by 6 pairs of red, however variations are 

known to occur including all 11 pairs of tubercles being blue. 

Egg 

Ovoid egg masses are covered with tan coloured hairs from the 

female's abdomen. They eventually become sun bleached with age. 

Egg masses are approximately 30 to 60 mm long and 20 to 30 mm 

wide and may contain 100 to 1000 eggs. Spent egg masses have pin 

sized holes caused by emerging larvae. 

Host trees: Quercus (main host), 

Acer, Alnus, Betula, Crataegus, Fagus, Malus, Populus, 

Prunus, Salix, Tilia and many other tree and shrub species. 

Location of infestation within the tree: Larvae feed on 

foliage within the crown. 

Host condition: Healthy trees. 

Distribution: Europe, northern Africa, eastern Canada and 

northeastern USA. 

Figure 1. Larger and mainly white 
female (top). Smaller and mainly 

brown male (bottom). Note dark 

Figure 2. Lymantria dispar dispar 
larva. Note 5 pairs of blue tubercles 

are followed by 6 pairs of red. 

Figure 3. Defoliation by early instar 
Lymantria dispar dispar larvae. 
Note small holes in the leaves.



16 

Signs and symptoms: Typically near their pupation sites, female moths lay egg masses on tree 

bark, branches and other protected places including rock piles, lawn furniture, bird houses, 

piles of wood, beneath logs, underneath recreational vehicles or equipment, etc. 

Early instar larvae excavate small holes in leaves and feed gregariously. As the larvae grow they 

make larger holes and they also consume the leaf margin. Final instar larvae will consume the 

entire leaf. At high populations, larvae can strip all leaves from a tree. At low populations, 

feeding may be barely noticeable and larvae may be difficult to find since they prefer to rest in 

dark locations under bark flaps, stones, litter on the ground, etc. Larvae seek sheltered places 

to pupate. Pupae may be found attached by silken thread to branches, tree trunks, rocks, forest 

debris, buildings or fences. During outbreaks large amounts of frass may fall from defoliated 

trees. When food is scarce, larvae will also feed on unripe tissues of annual shoots, flowers and 

buds. 

One year of defoliation may not kill a healthy tree. Severe defoliation can reduce tree growth 

and predispose trees to attack from other insects and diseases. Four successive years of 

defoliation can cause mortality, especially in weakened or stressed trees. 
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Satin Moth 

Distribution 

The satin moth was introduced into North America from 

Europe. It was first detected near Boston, Massachusetts, and 

in British Columbia in 1920. In the eastern part of the 

continent, the species is currently distributed from 

Newfoundland through eastern Canada and the northeastern 

United States to Ontario. In the west, it is distributed from 

British Columbia to northern California. In 1994, an infestation 

of the satin moth was detected in Edmonton and St. Albert, 

Alberta. In British Columbia it has spread to Vancouver Island 

and throughout the southern and central interior. 

Damage, symptoms and biology 

Satin moth larvae feed on all species of poplar and willow, but prefer ornamental varieties of 

poplar. There are also a few reports of this species feeding on oaks, crabapple and Saskatoon 

berries in British Columbia. Although it is mainly a pest of planted trees, the satin moth has also 

attacked natural stands of poplar and willow throughout Canada. 

The first signs of damage become noticeable in mid- to late May when overwintered larvae 

commence feeding on leaves. As feeding progresses, larvae consume whole leaves except for 

the major veins. This causes the foliage on trees to look thin. Damage is most conspicuous after 

mid-June, when late-instar larvae consume entire new leaves except the petioles and larger 

veins. In late summer the newly hatched larvae skeletonize the leaves; in severe infestations 

leaves turn brown and drop. Repeated severe defoliation has resulted in top-kill and some tree 

mortality. Rolled leaves containing pupae and silk webbing on boles and branches, and 

occasionally larval skins, are indicative of satin moth infestations. Larvae usually molt on the 

undersides of branches, leaving visible cast skins there. Feeding is completed by late June or 

early July, and larvae construct conspicuous loosely woven silken cocoons in rolled leaves, on 

twigs, or in bark crevices, in which they pupate. The next generation of larvae, which 

commences feeding in August, skeletonizes leaves but causes little damage. If it is too late in 

the season to observe live mature larvae and pupae, satin moth infestations are apparent from 

the presence of rolled leaves containing pupal cases or empty larval skins, and silken webbing 

on bales and branches. 

Adult satin moths appear in July and August. Their wings are satiny white and have no markings 

and the wingspan is 24-47 mm. The stout, black bodies show through the dense covering of 

white hairs. After mating, females lay eggs in batches of up to 400 on leaves and sometimes on 

branches and trunks. Eggs are light green, flat, and laid in oval masses of 150-200 eggs covered 

with a glistening, white secretion. When eggs hatch after about 2 weeks, young larvae move to 

the leaves, which they skeletonize as they develop through two instars. Second-instar larvae 

Satin Moth 

caterpillar
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seek out hibernation sites on the trunk or branches of a host tree, and molt after spinning 

silken coverings (hibernacula) that are usually covered with bark particles, mosses, or lichens. 

After overwintering, these larvae emerge in mid-May and commence feeding on newly flushed 

leaves. 

Larval feeding continues until late June or early July. There are seven to eight larval instars. 

Larvae are 35-45 mm long when full grown. The basic body colour is a grayish-brown, and the 

head and back are dark. There is one row of large, oblong white or pale-yellow patches along 

the middle of the dorsal surface and two subdorsal yellowish lines. The two lateral and two 

subdorsal rows of orange tubercles have tufts of long brownish hairs attached to them. Mature 

larvae spin silken cocoons in the leaves in which they pupate. Pupae are shiny black, 15-22 mm 

long, and have tufts of yellowish hairs. Moths emerge from pupae after about 10 days to 

complete the 1-year life cycle. 

Other Information 

Satin moths are capable of completely defoliating trees. Severe defoliation in several 

consecutive years results in reduced radial growth of stems, branch mortality, and some tree 

mortality. The impact of defoliation can be more severe on trees already stressed by other 

factors such as drought, and trees weakened by defoliation can be attacked by other 

opportunistic insects and fungi. The aesthetic value of ornamental trees can also be seriously 

affected by this insect. The migration of larvae from completely defoliated trees in residential 

areas can cause a public nuisance. 

There is no practical way of preventing access of satin moths to trees. To help trees to better 

withstand defoliation, keep them healthy by watering the roots in the fall before frost sets in, 

applying a suitable fertilizer each spring, and watering them during prolonged dry periods in the 

summer. 

In North America, the satin moth has many natural enemies, including parasitic wasps, flies, 

mites, predatory birds and beetles, and a polyhedrosis virus. Parasitism by flies and wasps often 

contributes to population collapse; however, preliminary observations indicate very low 

mortality by natural enemies in the Edmonton area. It is anticipated that natural enemies will 

be imported from British Columbia for release in Alberta to help control satin moths. 
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Emerald Ash Borer 

The emerald ash borer (Agrilus planipennis) is a deceptively attractive 

beetle. They are bright, metallic green insects and roughly twice the 

size of a grain of rice, 8.5 -14 mm long and 3.1 -3.4 mm wide. They 

start life in an egg only 1 mm long. The newly hatched larva can grow 

to 32 mm long over a year or two of development. They chew their 

way through the cambium layer of a living tree’s bark and create a 

zigzag tunnel behind it that prevents the flow of nutrients through the 

tree’s bark in that area. When many larvae chew enough of these 

tunnels, the tree can be entirely girdled and will quickly die. The larvae 

overwinter before pupating in the spring and emerge as adults about 3 

weeks later. The adult beetles create a “D”-shaped hole as they emerge from the tree. Adults 

feed on the leaves and soon fly to find mates to begin the cycle anew. 

The Problem 

The emerald ash borer is a tremendously damaging invasive pest. In its native range of eastern 

Asia, it seems to be a minor pest, here in North America, it has proven to be a relentless killer of 

ash trees. 

This beetle is harmful for three reasons: 

1. It has no effective native enemies in North America

2. It attacks and kills healthy trees

3. Alberta’s native ash have very little resistance to it

While woodpeckers will eat the larvae, they are not fast or efficient enough to curtail the 

spread of established beetle populations. Infested trees usually show dieback or yellowing of 

their canopies and sucker growth, followed by peeling bark and finally death in as little as 1-3 

years. 

Approximately 99% of ash trees in an infested region die within 6 years of initial beetle arrival. 

Emerald ash borer was first found in Canada in 2002 in Windsor, Ontario. Since then, it has 

spread to most of the St. Lawrence region despite best efforts to destroy or contain its spread. 

The presence of the borer was confirmed in Winnipeg in 2017, and in Vancouver in 2024. 

Similar infestations have taken hold in much of the USA, and the beetle is expected to continue 

to expand its range. The transportation of wood products, especially firewood, is a major factor 

in this spread. 

While there is no native ash forest in Alberta, many of the inventoried boulevard and open 

space trees in cities are ash. Ash trees are also found on private property. If left unchecked, 

emerald ash borer could cause untold costs to our quality of life and local infrastructure as 

beetle-damaged trees fall apart with little provocation, damaging houses, vehicles and citizens 

alike. 

Adult Emerald Ash Borer
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Climate change could be a mixed bag for mountain pine beetles 

Higher levels of greenhouse gases may have both positive and negative effects 

on the invasive insects, new research shows. 

April 09, 2024, By Bev Betkowski 

Researcher Rashaduz Zaman has provided new insight into how the mountain pine beetle and its 

relationship with beneficial fungi are influenced by climate change. (Photo: Getty Images) 

Climate change is hampering mountain pine beetle reproduction but also appears to slightly 

benefit the invasive insect in other ways, new University of Alberta research shows. 

The mixed scenario provides “a deeper understanding of dynamics that are crucial to building 

effective forest management and conservation strategies in the face of ongoing environmental 

changes,” says Rashaduz Zaman, who led the study, working toward a PhD in forest biology and 

management from the Faculty of Agricultural, Life & Environmental Sciences. 

The study — the first to show specifically how the mountain pine beetle is affected by elevated 

levels of two greenhouse gases, carbon dioxide and ozone — provides new insight into how the 

insect and its relationship with beneficial fungi are influenced by climate change. 

The findings signal a mix of potentially positive and negative implications for the beetle. 

More CO2, more beetles? 

On an apparent upside for the insect — but detrimental for the lodgepole forests it attacks — 

lab experiments showed that exposure to higher levels of carbon dioxide accelerated the 

beetle’s typical one-year cycle of egg-laying, hatching and maturing by at least five days, which 

could in turn lead to more rapid population growth and higher infestation rates. 

The finding could potentially aid in creating better management strategies against the beetle’s 

invasion of boreal forests, says Zaman. 

https://onlinelibrary.wiley.com/doi/10.1111/gcb.17207
https://www.ualberta.ca/agriculture-life-environment-sciences/programs/graduate-programs/prospective-students/renewable-resources/phd-programs.html
https://www.ualberta.ca/agriculture-life-environment-sciences/programs/graduate-programs/prospective-students/renewable-resources/phd-programs.html
https://www.ualberta.ca/agriculture-life-environment-sciences/index.html
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The beetle invades trees both near and far, but because accelerated development could make 

the insect larger, it would be able to fly farther, making it more difficult to pinpoint and manage 

far-flung infestation sites. 

“This insight is crucial for mountain pine beetle management because it suggests that areas 

with clusters of attacked trees nearby, resulting from short-distance dispersal, may be more 

manageable from a control perspective,” Zaman notes. “Concentrating control efforts in these 

relatively small areas could be more effective in containing infestations and preventing their 

spread to new locations. Forest managers and policy-makers can tailor their management 

strategies to target specific areas more efficiently.” 

 As well, the researchers were surprised to find that despite the beetle’s reduced reproduction 

rates, within a single generation, the higher ozone exposure also provided a better ability to 

survive against a parasitic fungus that usually kills the insect. 

“Brood beetles demonstrated normal behaviour despite the environmental challenges that 

affected their parents, which could be due to an increased response from defense-related 

genes,” Zaman suggests. 

Experiments conducted under less humid, drier conditions — which are expected to come with 

climate change — also altered saprophytic fungi, a type that is usually harmful because it 

outcompetes the beetle’s beneficial fungi. But lower humidity flipped that equation, providing 

beneficial fungi for the beetle broods to feed on, Zaman notes. 

“This could ultimately benefit the beetles, with a higher likelihood of reproduction success and 

range expansion.” 

Ozone may impair reproduction 

There were also detrimental effects for the beetle, the research showed. Exposure to higher 

levels of ozone reduced the insect’s ability to deposit its larvae in the tree bark, meaning fewer 

eggs were laid. The production of pheromones — airborne chemical signals the beetles use to 

communicate in numbers large enough for mating and reproduction — was also altered. 

That means their ability to mate could be impaired, Zaman says. 

When exposed to high levels of ozone, the insects produced about 10 broods per log, compared 

with 100 broods produced in more ambient conditions. As well, the research showed that 

elevated levels of the two greenhouse gases affected the growth of the beneficial fungi the 

beetle carries with it to trees. Such fungi perform valuable services for the insect, including 

providing minerals and nutrients. 

While some of the species showed enhanced growth from higher exposure to the greenhouse 

gases, others declined. 
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“That means changes in the growth rate of these symbiotic fungi may cause irregularities in the 

normal functioning of the beetle’s life cycle and invasion strategy.” 

Overall, the study shows just how complex the effects of climate change are for the beetle and 

its beneficial fungal partners, says U of A forest entomologist Nadir Erbilgin, who supervised the 

study. 

“While both are affected by changing environmental conditions, the effects aren’t uniform 

between them, which makes it difficult to understand the dynamics for predicting and 

managing the impacts of climate change on forest ecosystems.” 

Having a better handle on those dynamics could help improve strategies for managing the 

mountain pine beetle, such as monitoring programs, scientific modelling and genetic research, 

he adds, noting that his lab is further exploring several of those aspects and also plans to 

conduct studies spanning more of the insect’s broad geographical range. 

“All of this knowledge can help scientists, policy-makers and conservationists work towards 

more targeted, effective strategies for mitigating mountain pine beetle outbreaks to minimize 

the damage to forests.” 

The study was funded through an NSERC Discovery Grant awarded to Erbilgin, the fRI-Mountain Pine 

Beetle Ecology Program and SERG International, which is supported through a partnership of the Alberta 

Ministry of Forestry and Parks, the Saskatchewan Ministry of Environment, Manitoba Sustainable 

Development, the Ontario Ministry of Natural Resources and Forestry and the USDA Forest Service. 

Zaman’s work was supported through the U of A Anina Hundsdoerfer Memorial Graduate Scholarship, 

the Alberta Conservation Association Grant in Biodiversity, the Alberta Graduate Excellence Scholarship 

and the Al Brennan Memorial Graduate Scholarship in Forestry. 

https://apps.ualberta.ca/directory/person/erbilgin
https://sites.ualberta.ca/~erbilgin/
https://www.nserc-crsng.gc.ca/professors-professeurs/grants-subs/dgigp-psigp_eng.asp
https://friresearch.ca/program/mountain-pine-beetle-ecology-program
https://friresearch.ca/program/mountain-pine-beetle-ecology-program
https://www.serginternational.org/
https://www.ualberta.ca/graduate-studies/awards-and-funding/scholarships/department-awards/anina-hundsdoerfer-memorial-graduate-scholarship.html
https://www.ab-conservation.com/grants-program/grants-in-biodiversity/overview/
https://www.ualberta.ca/graduate-studies/awards-and-funding/scholarships/ages.html
https://www.ualberta.ca/graduate-studies/awards-and-funding/scholarships/ages.html
https://www.ualberta.ca/graduate-studies/awards-and-funding/scholarships/department-awards/al-brennan-memorial-graduate-scholarship-in-forestry--.html
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VIDEO - Harvesting in the Boreal Forest 

https://www.youtube.com/watch?v=2OA7FB2vrMo 

https://www.youtube.com/watch?v=2OA7FB2vrMo
https://www.youtube.com/watch?v=2OA7FB2vrMo
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The Importance of Forest Sector Adaptation to Climate Change 

T.C. Lemprière, P.Y. Bernier, A.L. Carroll, M.D. Flannigan, R.P. Gilsenan, D.W. McKenney, E.H. Hogg, J.H.

Pedlar, and D. Blain

Information Report NOR-X-416E

What Are the Expected Future Impacts on Canada’s Forest Sector? 

Timber Supply 

The impacts of climate change on the forest will affect both biophysical and economic aspects 

of the timber supply in Canada in a wide variety of ways, with the magnitude and type of effect 

in any given region dependent on the climate change in that region. There will be effects on the 

quality and quantity of timber and the quantity and location of salvage. Table 6 displays a 

summary assessment of some of the impacts of climate change by forest region now and in the 

near term (2011–2040), medium term (2041–2070), and long term (2071–2100). 

Most of the wood that will be harvested in Canada over the next 50 to 100 years will come from 

trees that are already growing or from those that will be planted in the next decade, with 

minimal consideration of climate change impacts. Some areas there will be an increase in forest 

productivity owing to climate change, whereas in other areas there will be a decrease. Thus, a 

gradual warming of the climate may enhance the long-term supply of timber in some areas. 

This perspective, however, fails to take into account the impacts of natural disturbances. 

Wildfires, insect infestations, and drought will increase in many regions of the country, resulting 

in short-term increases in the supply of salvage material, which in turn will translate into 

medium- to long-term decreases in overall timber supply through the impacts of disturbances 

on certain age classes of trees. Any improvements in productivity resulting from enhanced 

growth because of climate change will probably not be able to offset the productivity that will 

be lost because of increased natural disturbances (Kurz et al. 1995). For this reason, Kurz et al. 

(2007) suggested that the carbon stocks in Canada’s boreal forest are very likely to decline as a 

result of climate change.  

Although these authors did not look at timber supply, their results can be extrapolated to 

suggest that timber supplies will probably also decline. Further complicating this picture in the 

longer term, bioclimatic zones and the tree line will shift north, allowing southern species to 

expand their ranges north. This will have an impact on ecosystems in general and future wood 

supply flows in particular. In the very long term, the species mix of forests will change as a 

result of forest competition and succession, which in turn will change the species composition 

of fiber supply, with implications for products and markets. This shift in species mix may 

increase growth rates in some areas and may allow the introduction of faster growing species, 

eventually increasing timber supply. Faster growing hardwoods, for example, may do better 

(Spittlehouse 2005) under climate change than they do at present in many regions. This trend 

will affect not only forest management decisions for existing forests (e.g., thinning) but also 

planning for future forests in terms of species selection.  
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A warming trend in areas east of the Prairies increases the likelihood of drought, fire, disease, 

and more severe outbreaks of pests, notably the eastern spruce budworm, (Choristoneura) 

fumiferana (Clemens), depending on the impacts of climate change on complex prey– predator 

relations. However, this increase in natural disturbances could be partially offset by increases in 

growth rates accompanying higher atmospheric CO2 levels, higher temperatures, a longer 

growing season, and increases in precipitation in some areas of northeastern Ontario and 

western Quebec, which could significantly increase productivity and timber supply in those 

areas (Colombo and Buse 1998). The net effect of these impacts is difficult to predict (as 

described in section 2.1.2). In northwestern Ontario, in contrast, an increased incidence of 

drought and severe disturbances could have serious consequences for the timber supply. A 

predicted reduction in precipitation in this area could trigger severe pest outbreaks and forest 

fires (Colombo and Buse 1998). Similar effects, although perhaps less severe, may also occur in 

southern Ontario.  

The impacts of climate change on timber supply are expected to be greatest in the short and 

medium term in the Boreal West region because of increased disturbance regimes (fire, pests) 

and drought. Increases in forest, grassland, and crop productivity as a result of higher 

temperatures and higher atmospheric CO2 concentrations could therefore be limited or offset 

by decreases in productivity because of reduced available soil moisture, and dry soil is more 

susceptible to degradation. Both the quantity and quality of fiber supply from aspen are 

expected to decline in the southern Boreal West region owing to increasing impacts of drought, 

insects, and fungal pathogens. The zone of greatest aspen productivity is likely to move 

northward (or upward) into more remote areas, posing challenges for the industry in terms of 

timber access and transportation costs.  

In British Columbia, a large increase in the amount of salvage material as a result of outbreaks 

of the mountain pine beetle has translated into an increase in supply in the short term, but in 

the medium to long term such outbreaks are expected to negatively affect timber supply 

because large amounts of timber are killed earlier in the timber’s growth cycle than it would 

otherwise have been harvested. Large-scale outbreaks of pests such as the mountain pine 

beetle and spruce beetle are expected to persist and expand with continued warming. The 

spread of the mountain pine beetle is a growing concern east of British Columbia, especially in 

Alberta, with localized infestations already occurring east of the Rockies. There is particular 

concern that the beetle infestation, which until now has been confined mostly to lodgepole 

pine forests, could migrate to jack pine stands in the boreal forest (Johnston et al. 2006; Carroll 

et al. 2007), which extends across the northern Prairies and eastward across Canada, causing 

supply effects similar to those currently being experienced in the Montane region of British 

Columbia. 

All of these factors combined will directly affect the variability of timber supply, the costs of 

mitigation and adaptation, and the nature of adaptation responses and will have downstream 

implications for mill operations, in terms of both cost and capacity, and their location. Table 7 
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shows how various impacts of climate change are expected to affect the quantity and quality of 

timber supply in Canada and international supply and demand in the future. 

Forestry Operations 

Climate change will affect forestry operations and practices such as the timing of harvesting 

and road building. Table 8 displays a summary assessment of some of these impacts by forest 

region now and in the near term (2011–2040), medium term (2041–2070), and long term 

(2071–2100).The discussion below provides the basis for this assessment. 

In response to increased winter-kill and insect-caused weakness and because of forest 

managers’ desire to reduce forests’ susceptibility to insects and fire, there will probably be an 

increase in selective logging, thinning, and fuel management. In response to more frequent and 

intensive drought (e.g., in western boreal forests), harvesting levels could be reduced and 

practices altered to intensify thinning and increase spacing, thus reducing water stress. 

In general terms, northern regions are likely to face a series of impacts quite different from 

those in the rest of Canada. Changes in the length and climate of the seasons will affect 

harvesting practices. The length of the snow season and snow depth are very likely to decrease 

in most of Canada. Melting permafrost is expected to become an increasingly important issue, 

because the resulting softer ground will affect access (and potentially site quality). Shorter, 

warmer winters will reduce the life and usefulness of winter roads, which will also cause access 

problems and increase infrastructure costs. A decrease in winter harvesting because of these 

problems, along with increasingly restricted summer harvesting owing to increases in fire 

danger, will mean a shorter harvesting period, potentially reduced harvest, and, more 

importantly, significant increases in wood costs. Changes in the timing and volume of peak flow 

in streams (e.g., increased runoff) may cause road failures and affect other infrastructure such 

as buildings, which will in turn also affect the practices used to build roads and other 

infrastructure and the associated costs. 

Water shortages are projected to become more frequent as summer temperatures and 

evaporation rates increase, negatively affecting irrigation and processing costs. Drought 



32 

conditions also increase the risk of other natural disturbances such as fires or insect 

infestations. 

Large natural disturbances, such as the mountain pine beetle infestation or increases in fire 

activity, have the potential to create a large amount of material that needs to be salvaged if 

value is to be derived from the dead timber. This increase in salvage material, in turn, creates a 

host of challenges for infrastructure and forest management, including difficulties in accessing 

fallen timber, problems with industrial capacity to process the increased volume, transportation 

issues for moving the large volume of dead or processed timber, and market-access problems 

during high supply periods. 

Current manufacturing technologies for pulp and wood products may not be optimal given the 

changes in the timber supply that are expected in the future (in terms of salvage, species 

changes, timing, and quality) (Spittlehouse 2005; Ogden and Innes). 

An increase in the use of salvage material will also reduce average fiber quality. Moreover, an 

increased reliance on lower quality fiber has implications for the products that can be produced 

and the markets for those products and will also increase the costs associated with processing. 

For example, some mills in British Columbia have had to install new equipment to process 

harder, drier salvage timber killed by the mountain pine beetle, as they can no longer assume 

that logs will cut nicely. Moreover, the shelf life of salvaged timber is proving to be shorter than 

originally anticipated, which has affected the amount that can be economically salvaged. 

Decision-makers who are considering investing in increased mill capacity to process a greater 

supply of salvage material will have to consider the longer term availability of a suitable timber 

supply to determine if such investments are worthwhile. Such temporal issues will pose some 

of the greatest challenges to our ability to adapt effectively to climate change. 

In the longer term, changes in productivity and species mix will affect harvesting, processing, 

and planting practices by affecting rotation ages, species selection, wood quality, wood volume, 

size of logs, and infrastructure development. Any increases in supply in northern areas, for 

example, will necessitate an associated increase in processing equipment and transportation 

routes. 

Moreover, international yield models indicate that climate change might increase global timber 

production, driving down global prices and affecting supply and demand flows in international 

and regional markets (Kirilenko and Sedjo 2007). This will create both market opportunities and 

market dangers for sellers and buyers alike, particularly in emerging markets such as biomass 

energy. Industry participants who recognize these changes early will be most likely to benefit 

from changing climate and market conditions. 
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Understanding and managing the interactions of impacts from nature-

based recreation and climate change 

Christopher A. Monz, Kevin J. Gutzwiller, Vera Helene Hausner, Mark W. Brunson, Ralf Buckley, and 

Catherine M. Pickering 

Introduction 

Parks and protected areas (PPAs) such as national parks, wilderness areas, and nature reserves 
are essential to species conservation while simultaneously providing nature-based tourism and 
recreation activities that are enjoyed by hundreds of millions of people worldwide (Balmford et 
al. 2015). This “dual mandate” to protect habitat critical for conservation and allow people to 
access PPAs to experience nature has often been described as a significant management 
challenge (Hammitt et al. 2015). Even in PPAs that are highly managed, non-consumptive 
recreation and tourism (i.e., photographing wildlife, hiking, mountain biking, camping, etc.) 
often result in ecological disturbance. Recent reviews in this field of study, often called 
recreation ecology (e.g., Monz et al. 2010, 2013; Hammitt et al. 2015; Sumanapala and Wolf 
2019), generally suggest that ecological responses to recreation disturbance are often highly 
influenced by human factors such as use type and behavior, but also depend on the ecosystem 
and species that are affected. For example, trampling disturbance from activities such as hiking 
can result in reduced vegetation cover and a shift in species composition toward ruderal species 
(Cole and Monz 2002; Ballantyne and Pickering 2015; Pickering and Barros 2015), but spatial 
confinement of intense recreation disturbance often limits the disturbance to acceptable levels 
(Cole et al. 2008; Hammitt et al. 2015). Broadly, recreation and tourism activities often result in 
vegetation disturbance and soil erosion and, depending on the activity, may impact other 
ecosystem properties via air and water pollution, noise, wildlife disturbance, and associated 
feedbacks (Monz et al. 2013; Hammitt et al. 2015; Buxton et al. 2017; Gutzwiller et al. 2017). 

Historically, nature-based tourism and recreation most often have been concentrated in only 
some parts of PPAs, but this may be changing due to increasing demand, combined with new 
technologies that increase access to and within protected areas. A good example of this 
phenomenon is winter recreation—it has become easier for people to access remote terrain via 
improvements in ski technology, more capable snowmobiles, and in some cases via helicopter 
(Olson et al. 2017). Similarly, the spread of e-mountain bikes and other ridable technology is 
allowing easier access farther from park entrances. These trends, combined with the increasing 
use and availability of communication technology and social media to publicize new and unique 
experiences, suggest a broadening of the spatial scale and an increase in intensity of recreation 
use. 

These trends of increased use and associated disturbance are co-occurring with a rapidly 
changing climate. Climate change is already having significant impacts on a range of ecosystems 
popular for nature-based recreation and tourism. These include Arctic and alpine ecosystems 
(e.g., Ernakovich et al. 2014; Verrall and Pickering 2020), forests (e.g., Dale et al. 2001), deserts 
(Bachelet et al. 2016), and river and lake ecosystems (Hunt et al. 2016). New disturbance 
regimes may emerge as climate change not only alters the frequency, intensity, duration, and 
timing of wildfire and drought, but also enhances the spread of many invasive species including 
weeds, feral animals, and pathogens (Schoennagel et al. 2004). 

https://pubmed.ncbi.nlm.nih.gov/?term=Monz%20CA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gutzwiller%20KJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Hausner%20VH%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Brunson%20MW%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Buckley%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pickering%20CM%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR73
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR74
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR108
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR87
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR23
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR74
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR49
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR48
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR79
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR32
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR62
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR100
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The “Grand Challenges”: Identifying knowledge gaps 

Existing ecological knowledge suggests that disturbance from nature-based tourism and 
recreation and climate are likely to interact in ways that alter both visitor behavior and 
biophysical conditions. For example, outdoor recreation and tourism are expected to shift to 
higher elevations and latitudes as the climate warms and the season for snow- and ice-free 
recreational activities such as hiking, kayaking, climbing, and biking lengthens in higher altitude 
regions (Fisichelli et al. 2015; Hewer and Gough 2018; Koutroulis et al. 2018). Likewise, park 
visitation has been found to increase with warmer temperatures until a threshold of 
approximately 25 °C, after which visitation declines (Fisichelli et al. 2015). Changing rainfall, 
increased frequency of extreme events such as flooding, storms, drought, and wildfires, and an 
earlier spring season also can influence the timing of recreation and tourism activities. 

Depending on their landscape and regional context, some PPAs will be more exposed to 
recreation-climate interaction effects than others. PPAs within moderate driving distances of 
major human populations may experience additional recreation disturbances as populations 
increase (Hansen and DeFries 2007), while visitation is often limited when PPAs are distant 
from urban areas (Norman et al. 2019). Concomitant changes in land use in areas adjacent to 
PPAs can reduce habitat amount and connectivity for native species. Loss of habitat usually 
leads to declines in populations and loss of physical or functional connectivity, and may reduce 
dispersal pathways that would enable species to track suitable climate spaces over time 
(Hannah 2015). If such changes occur near protected areas, species’ populations in those areas 
may become less functional as source populations for PPAs, and populations inside the 
protected areas themselves may consequently decline (Hansen and DeFries 2007) and become 
more vulnerable to recreation and climate stresses. 

Higher latitudes and elevations are already experiencing significant climate change (Hansen et 
al. 2010; Brusca et al. 2013). PPAs in these places may therefore face greater climate impacts 
than those at lower latitudes and elevations. Some species at extreme latitudes and elevations 
have already been adversely affected (Grebmeier et al. 2006; Hannah 2015; Verrall and 
Pickering 2020), and protected areas may lose species as suitable climate spaces shift beyond 
present park boundaries (Peters and Darling 1985; Heller and Zavaleta 2009). Climate warming 
has caused significant upslope shifts in the distributions of many organisms (Chen et al. 2011). 
Some montane plant species have exhibited upslope shifts in their lower or upper elevation 
limits in response to warmer and drier conditions (Brusca et al. 2013). Therefore, it is especially 
likely that in protected areas at higher latitudes and elevations, recreation disturbance has the 
potential to exacerbate the effects of climate-induced stress. 

Species level interactions: Animals 

In tourism and recreation, animal species can act either as attractions, as victims, or as threats 
(Buckley 2019). As attractions, they may be either a primary or secondary component of a 
nature-based experience. As victims, animal species and populations may suffer from a wide 
range of recreation impacts and disturbances. These may affect habitat, foraging and 
energetics, social interactions and reproduction, migration, seasonality, and diurnal activity 
patterns (Steven et al. 2011). As threats, animal species may act either directly on individual 
humans, or as vectors for pathogens. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR36
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR58
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR63
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR36
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR78
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR51
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR52
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR40
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR50
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7882665/#CR118
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For animal species that may be suffering population declines from climate change, additional 
impacts from tourism and recreation may accelerate this effect. Similarly, for species 
experiencing impacts from recreation and tourism, the effects of climate change can 
exacerbate such impacts. For example, climate change may reduce the geographical range of a 
species, and recreation may increase disturbance within that range. If disturbance affects 
reproduction or migration, the consequences can be amplified accordingly. 

Species level interactions: Vegetation 

Nature-based tourism and recreation are increasingly recognized as having a wide range of 
effects on plants and plant communities (Barros et al. 2015) and in many cases are one of the 
most common threats to plants already at risk of extinction (Wraith and Pickering 2017). 
Climate change also is rapidly altering the distribution of plant species and communities and is 
the most important threat globally to natural ecosystems (Díaz et al. 2019). Although specific 
research is sparse, there are important straightforward interactions; e.g., well-documented 
impacts such as those showing trampling on vegetation has greater impact when conditions are 
warmer (Monz et al. 1996). Other interactions are more complex, reflecting the interplay 
between climate, tourists, and management. We illustrate some of the links and complexities 
with specific examples including weeds, feral animals, fires and trampling. 

Non-native invasive species are one of the major threats to biodiversity globally and a major 
management challenge in PPAs (Pickering and Mount 2010). With warming conditions, range 
expansions are likely for many invasive plants, including into areas of high conservation value 
(Shrestha and Shrestha 2019). As people act as unintentional vectors for a wide diversity of 
weed seeds (Ansong and Pickering 2014), those visiting remote areas can inadvertently 
introduce new species into areas where climatic conditions used to be unfavorable, amplifying 
the rate of biological invasions. 

Non-native animals such as horses, mules and donkeys are often used by park visitors and/or 
valued by them, but they can damage vegetation and waterways (Pickering et al. 2010). With 
warmer conditions resulting in a capacity to access more remote areas, there is likely to be 
pressure from tourists and operators to use these forms of transport more often, further 
damaging fragile ecosystems, particularly in mountain regions. In some cases, tourists see feral 
animals in PPAs as attractive, despite well-documented damage to vegetation and soils 
(Robertson et al. 2019). With climate warming, damage to vegetation from these and other 
feral animals is increasing, but control options are sometimes limited due to these animals’ 
perceived value (Williams 2019). 

A major effect of hotter and drier conditions is increased wildfire. An emerging body of 
research is beginning to examine the consequences of altered fire regimes on tourism and 
recreation (e.g., Otrachshenko and Nunes 2019). Some of these fires extend into plant 
communities that previously rarely burned, including rainforest and high-altitude plant 
communities. Visitation to these areas soon after the fires can cause further damage, with 
impacts from activities as simple as trampling being greater post-fire (Growcock et al. 2004). 

People and nature 

Nature-based tourism and recreation are likely to be more susceptible to weather changes and 
extreme events than other activities. Activities are more likely to be weather-dependent if they 
occur in locations with less infrastructure, rely on human-powered transportation, occur in 
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expansive topography, and require extensive planning—all characteristics of dispersed and 
backcountry recreation activities (Verbos and Brownlee 2017). The consequences of increased 
temperatures depend on whether warming will make weather more clement or more extreme. 
Temperature effects do not appear to be influenced by the origin of the visitors, as people who 
live in different climates tend to have the same climate preferences for leisure activities (Lise 
and Tol 2002). Recreation demand is highest on sunny days, and when springtime temperatures 
are unusually warm, but demand decreases on the hottest days (Dwyer 1988). We might 
expect, then, that rising temperatures would result in a shift of use away from the hottest times 
of year while increasing use during the spring and fall. Such changes could have negative 
feedbacks for plant and animal species. Effects of springtime vegetation trampling, if it occurs 
at summer rates, would likely have greater impact on plant populations if it occurs when 
individuals are smaller and have less well-developed root systems and stem structures, or when 
soils are wetter. Similarly, recreation use could have greater negative impacts on wildlife if it 
increases during breeding and early rearing of young animals. 

Also unknown is the extent to which visitors will be willing to alter their behaviors to mitigate 
climate change impacts. A variety of climate change adaptation strategies are available to land 
managers, including alterations to the setting, educational programs, and changes in visitor 
access to sensitive resources (O’Toole et al. 2019). A scenario-planning exercise in Jasper 
National Park, Canada, found that a majority of visitors would support climate change 
adaptation strategies that limited visitation as long as opportunities were not foreclosed 
entirely (Weber et al. 2019). Further research is needed to understand the climate-change 
contexts and climate-adaptation strategies that are more likely to result in visitor behavior 
change that could offset negative impacts. 

The path forward: study designs and approaches to inform management 

Climate change is a worldwide phenomenon that individual managers cannot influence by 
themselves; hence, most efforts to protect natural systems against climate change involve 
minimizing the impacts of other ongoing threats (loss of habitat amount and connectivity, 
spread of invasive species, etc.) that can be managed in some situations (Hannah 2015). The 
rationale is that a species will have a better chance of persisting in the face of climate change if 
it has, for example, more habitat that is connected across landscapes and regions, and if it 
experiences fewer adverse effects (competition, predation) from invasive species. Fortunately, 
recreation disturbance in protected areas is a threat that can be managed, and this situation 
provides opportunities to implement some control of the impacts. At present, virtually nothing 
is known about the prevalence (temporal and spatial) and severity of such interaction effects, 
or the recreation variables (type, frequency, seasonal timing, etc.) that may be involved. 
Without this information, little direction on how to preclude or reduce climate-recreation 
interaction effects can be provided to managers. 
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2025 NCF-Envirothon Alberta 

Current Environmental Issue Study Resources - Part B 

Key Topic #3: Indigenous Knowledge Systems and relation in Alberta’s forests 

9. Describe how Indigenous people and communities live with, care for, and rely on the

forested areas.

10. Explain the promise and premise to the numbered treaties of Alberta, as well as the long-

term effects of these treaties.

11. Truth and Reconciliation reflects more than understanding; describe what actions can be

made to reflect reconciliation in relation to forest management and protection.

12. Explore how Indigenous Knowledge Systems are being adopted for natural lands

improvement and stewardship, such as Traditional Fire Keeping.

13. Identify traditional practices of Indigenous people and how they elevate forest stewardship.

Study Resources 

Resource Title Source 
Located 
on Page 

Learning the Grammar of Animacy Braiding Sweetgrass 38 

Albertans’ Love of the Eastern Slopes is in our 
DNA 

Streams of Consequence: Dispatches 
from the Conservation World 

42 

The Mindful Harvest Held by the Land: A Guide to 
Indigenous Plants for Wellness 

45 

Treaties with Indigenous peoples in Canada, 
VIDEO 

CBC 52 

Forestry and Reconciliation: Focus on BC Indigenous Corporate Training Inc 53 

Cultural Burning & Prescribed Fire, excerpt 
and VIDEO 

Cultural Burning - Cultural Burning & 
Prescribed Fire 

58 

All Hands on Deck Signs of Life: Field Notes from the 
Frontlines of Extinction 

59 

Since Time Immemorial: How Indigenous 
People are Reviving Traditional Stewardship, 
VIDEO 

"Since Time Immemorial": How 
Indigenous People Are Reviving 
Traditional Stewardship 

61 

Finding Ecological Balance with the Language 
of the Land Healers 

Medicine Wheel for the Planet: A 
Journey Toward Personal and 
Ecological Healing 

62 

https://prescribedfire.ca/cultural-burning/
https://prescribedfire.ca/cultural-burning/
https://www.youtube.com/watch?v=ffV9dVw95uw
https://www.youtube.com/watch?v=ffV9dVw95uw
https://www.youtube.com/watch?v=ffV9dVw95uw
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Learning the Grammar of Animacy 

Excerpts from Braiding Sweetgrass 



39 



40 



41 



42 

Albertans’ Love of the Eastern Slopes is in our DNA 

Excerpts from Streams of Consequence: Dispatches from the Conservation World 



43 



44 



45 

The Mindful Harvest 

Excerpts from ‘Held by the Land: A Guide to Indigenous Plants for Wellness 



46 
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51 



52 

Video - Treaties with Indigenous peoples in Canada
Treaties with Indigenous peoples in Canada, explained | CBC Kids News 

https://www.youtube.com/watch?v=SVaK9rAV32A
https://www.youtube.com/watch?v=SVaK9rAV32A


9 MIN READ

Forestry and Reconciliation:
Focus on BC
February 10, 2016

Reconciliation (https://www.ictinc.ca/blog/topic/reconciliation)Indigenous Relations (https://www.ictinc.ca/blog/topic/indigenous-relations) 

Forestry (https://www.ictinc.ca/blog/topic/forestry)

Since the Truth and Reconciliation Commission released its summary report containing 94 Calls- to-Action we have written a series of 
articles on what various organizations can do towards reconciliation (//www.ictinc.ca/blog/truth-and-reconciliation-commission-calls-to-
action?hsLang=en). We have articles on what local governments (//www.ictinc.ca/blog/first-nations-and-local-government-
reconciliation?hsLang=en), municipalities (//www.ictinc.ca/blog/indigenous-reconciliation-and-municipalities-some-calls-to-action?
hsLang=en), dioceses (//www.ictinc.ca/blog/reconciliation-and-the-bc-anglican-diocese?hsLang=en) and schools
(//www.ictinc.ca/blog/24-tips-on-creating-culturally-inclusive-schools?hsLang=en)are implementing or could implement to reset their 
relationship with Indigenous people. In this article, we visit the forestry and reconciliation. We provide an overview and then focus on 
British Columbia as BC is historically the biggest producer of forest products and its forestry/Indigenous relations have progressed since 
the infamous “War in the Woods” era.

So, first some background basics. Indigenous-forestry relations fall under both the federal government (controlling and directing issues 
related to Indigenous Peoples) and provincial and territorial governments. The management and use of forests, on the other hand, is 
primarily a provincial and territorial responsibility with those governments holding management authority over forest resources on most 
public lands. Private companies apply to provincial/territorial authorities for permission to conduct logging and production activities.

The majority of all lands in Canada are held by governments in the name of the monarch and are often called Crown 
Lands.* About 89% of Canada's land area (8,886,356 km²) is Crown Land, which may either be federal (41%) or provincial 
(48%); the remaining 11% is privately owned. In BC, 94% of the land is provincial crown land while 1% is federal crown land, 
including reserves, defence lands and federal harbours; 5% is privately owned. [1]

*Although in places Aboriginal Title represents an encumbrance on the Crown's title so I would recommend avoiding the
use of Crown Lands in conversation to avoid triggering intense debate.

The majority of Indigenous communities are in or closely associated with forests, and about 1.4 million hectares (3.46 million acres) of
reserve (//www.ictinc.ca/blog/8-first-nation-reserve-faqs?hsLang=en) lands across the country are suitable for resource uses such as
forestry, hunting, trapping, fishing (//www.ictinc.ca/blog/first-nations-salmon-fisheries?hsLang=en) and gathering herbs and medicinal
plants. For many Indigenous communities, having recognized rights and a role in forestry has come at the high cost of lengthy legal
battles, boycotts, barricades and negotiations. Including Indigenous Peoples in forestry plans is considered by some companies a
hindrance, an inconvenience and an additional cost. Provincial governments sometimes find themselves caught in the middle trying to
uphold treaty (//www.ictinc.ca/blog/10-treaty-facts?hsLang=en)rights and meeting obligations to forestry companies and local
economies dependent on forestry.
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Since the 1960s, Aboriginal peoples have sought both greater recognition of their rights and increased autonomy, through
political negotiations, public protests and legal challenges. This includes seeking recognition of their rights to forestlands
already allocated to forestry companies, a situation that involves both the federal government (responsible for Indians) and
provincial authorities (responsible for lands and forests).” [2]  The situation has improved though. “Collectively, First Nations
now hold approximately 10.4% of the national wood supply, an increase of 7.5 million m3 or 64% in volume from our last
report in 2007, and a 140% increase since our first report in 2003.[3]

Read:
First Nations Forestry (//www.ictinc.ca/blog/corby-lamb-first-nations-forestry?hsLang=en) for an interesting business model.

The British Columbia example
BC is the most important timber producer in the country, with 51.74 million hectares of timber-productive lands. There are 198 First
Nation communities in the province and Indigenous forest lands (mainly reserves) cover approximately 198,000 hectares.

British Columbia has been renowned for the quality of its timber and forest products since Europeans first visited in the late 1700s. By
the time BC entered confederation in 1871, the province was recognized globally for the superior quality of its timber. But long before
then these same forests were crucial to the First Peoples who had inhabited the land since time immemorial. Forests are the source of
cultural traditions, spiritual knowledge, traditional foods and revenue. Early logging practices did not factor in sustainability, the
environment, Indigenous relationship to the land (//www.ictinc.ca/blog/first-nation-relationship-to-the-land?hsLang=en) or the
traditional and cultural significance (//www.ictinc.ca/blog/sacred-cedar?hsLang=en) of the forests to First Peoples - the rate that the
forests were being logged and ecosystems destroyed with no regard for Indigenous values, beliefs or traditional knowledge
(//www.ictinc.ca/blog/owns-tek?hsLang=en) caused great concern amongst Indigenous Peoples, and others, in the province.

Wars in the Woods
The relationship between Indigenous Peoples and the forestry sector in BC over logging practices is underscored by a few noteworthy
confrontations - Meares Island, Haida Gwaii, South Moresby and Stein Valley - some of which have garnered worldwide attention, and
not the good kind.

The Meares Island Case 1985 (//www.ictinc.ca/blog/meares-island-case-ongoing?hsLang=en), which has been described as a David and
Goliath calibre confrontation, involved members of the Nuu-chah-nulth First Nation and other protesters taking on the Province of
British Columbia over logging rights on Meares Island. The case was adjourned by agreement of all parties.

In the Haida decision (//www.ictinc.ca/blog/haida-case?hsLang=en) of 2004, a unanimous Supreme Court of Canada set out the basic
principles applicable to the duty to consult and clarified that the duty to consult and accommodate rests with the Crown. The judge
ruled that third parties, such as a forestry company, could not be held liable for the failure of the Crown to consult and accommodate,
but did not absolutely absolve the company of responsibility to protect Aboriginal and treaty rights.

The Meares Island confrontation is seen as a turning point in that it was the first time Aboriginal title was considered important enough
to justify an injunction against logging. The Meares Island case also led to the formation of the province’s Ministry of Native Affairs
(which has since evolved into the Ministry of Aboriginal Relations and Reconciliation) whose first minister was Frank Calder
(//www.ictinc.ca/blog/frank-calder-the-man-who-moved-the-mountain?hsLang=en), Canada’s first Indigenous cabinet minister.

There has been a significant shift in forestry operations and forestry-Indigenous relations since those dark days of disregard for
Indigenous rights and environmental protection. According to the January 2015 BC Forest Industry: Economic Impact Study prepared by
MNP LLP:

The forest industry is a world leader in sustainable forest management. BC has more land certified to internationally
recognised sustainability standards than any other jurisdiction in the world. This certification has helped to differentiate
products originating from BC forests as being environmentally sustainable products.

The forest industry includes First Nations participation. Since 2002, the Ministry of Forests, Lands and Natural Resource
Operations has signed forest tenure agreements with 175 of the 203 First Nations in BC. These agreements provide $324
million in resource revenue-sharing and access to 63.2 million cubic metres of timber.
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A provincial governmental policy development requires strength of claim assessment:

Almost all of BC forest land has overlapping claims by various First Nations. A strength of claim assessment has become 
necessary since the Tsilhqot’in decision (//www.ictinc.ca/blog/forestry-after-tsilhqotin?hsLang=en) and consists of right and 
title assessment for every application and block on Crown land. Because the strength of claim is highly subjective it not yet 
used in Forest Consultation and Revenue Sharing Agreements.

Under the Forest and Range Practices Act, forest professionals are also responsible for the management of cultural 
heritage features at the site level, during planning (identification of features), layout (field identification of features) and 
harvest (no-harvest or site alteration permits in areas with identified features). [4]

Additionally, all Registered Professional Foresters practicing in the province are required to conduct a self-assessment that includes a 
fairly comprehensive set of Indigenous relations requirements. We have copied Statements 7 and 8 of the Self-Assessment Guide in 
their entirety because we think they provide a good template for Indigenous relations for all resource sectors. We are also extremely 
honoured to have our Training (//www.ictinc.ca/training?hsLang=en) included as a recommendation.

In order to carry out my job responsibilities I have adequate knowledge about Aboriginal peoples, their culture and
Aboriginal rights and title interests, and concerns with forest land and resource use.

In order to have adequate knowledge, you should be competent with respect to all of the following Aboriginal competency
statements which are applicable to your job. If improvement is needed with respect to any one of these statements, it must
be addressed in your Professional Development Plan.

1. I have a working knowledge of the implications of court decisions pertaining to Aboriginal rights and title such as
Calder; Sparrow; Delgamuukw; Haida and Tsilhqot’in (found in Why Treaties?); Guerin (found in Primer on the Recent
Law Affecting Aboriginal People); and Rio Tinto Alcan.

Links are provided to give summaries about these important court decisions. You are encouraged to research more
information about these decisions if they pertain to your work.

These decisions relate to Aboriginal rights and title, duties to consult and accommodate Aboriginal interests and the
Crown’s fiduciary responsibility with respect to Aboriginal relationships.

2. I am aware of the reasons why BC and Canada are attempting to work with First Nations and

Aboriginal groups on treaty rights and treaty related measures and why BC has to enact an Aboriginal interim measures
policy until such time as treaties are settled dealing with consultation, accommodation and reconciliation of any
infringement on an Aboriginal right or title.

ABCFP Self-Assessment Guide 8

This is related to the above statement where the legal decisions provide some reasons for treaties and Aboriginal interim
measures policies. The Why Treaties? document is from the BC Treaty Commission and it explains the need for treaties.
Until treaties are finalized, it is important to know how interim measures can be initiated so consultation, accommodation
and reconciliation of any infringement on an Aboriginal right or title can be addressed.

This awareness requires an effective relationship and communication with local Aboriginal communities. Once this
happens you will better be able to obtain knowledge about how Aboriginal cultural and spiritual interests will be affected
by your or your client’s or employer’s actions.

3. I have an effective relationship with appropriate Aboriginal communities.

An effective relationship with an Aboriginal community means*:
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See above

6. I am aware of the impacts on Aboriginal communities and culture as a result of my employer’s, client’s or my own
actions when I carry out my job responsibilities.

This awareness requires an effective relationship and communication with local Aboriginal communities. Once this 
happens you will better be able to obtain knowledge about how Aboriginal cultural and spiritual interests will be affected 
by your or your client’s or employer’s actions.

4. I have a basic awareness of the various distinct Aboriginal groups and First Nations that exist within my operating
areas. This includes governance models pertaining to the land and resources within traditional territories (e.g. from the
hierarchical, matrilineal societies and governance models that exist in coastal areas to the more egalitarian societies in
the interior and northern parts of BC). This includes knowledge of traditional territories and their overlap within your
interest area and all the Aboriginal communities affected by your interest area. Knowledge of the governance models
within the various First Nations of your interest area will enable you to communicate more effectively.

5. I am able to effectively communicate directly or indirectly with Aboriginal peoples.

If improvement is needed with respect to any one of the above Aboriginal competency statements, members are strongly
encouraged to register for the online workshop entitled Working Effectively with Indigenous Peoples® provided by
Indigenous Corporate Training Inc. This workshop can be recorded in your self assessment professional development plan
and is a first step in understanding BC Aboriginal issues.” [5] emphasis added

In terms of Urban Forestry, the provincial government, the private sector and Canim Lake Band, are working together to replant forests
affected by the Mountain Pine Beetle.

Canim Lake Band lands that are either Indian Reserve Land or part of their forestry lands have also been invested by the
Mountain Pine Beetle epidemic and the forestry recession. There was at one point recently, very little money in the Bands’
forestry department to afford tree planting in areas that needed restoration. Through a partnership with a well-known
silvicultural contractor and facilitator, a now three year old tree planting program was created that has built a silviculture
work force in the community. These projects benefited the Canim Lake Band youth that are becoming tree planters. The
Band supports the project by allocating resources in several ways: first, their forestry department finds the land, collects the
surveys and then sources and allocates tree species to be planted in these units based on Ministry of Forest standards.
Second, the Band’s Human Resource liaison works with silviculture contractor to hire a local Canim Band crew that will
work with contractor’s seasoned planters and staff. Lastly, the Community provides the base of work force for the planting.
[6]



What actions can the forestry sector take toward reconciliation?
In 2010 Canada included its signature on the United Nations Declaration on the Rights of Indigenous Peoples (//www.ictinc.ca/united-
nations-declaration-on-the-rights-of-indigenous-peoples-snapshot?hsLang=en) (UNDec). Industry should become familiar with and
recognize opportunities to support the Articles of UNDec that specifically promote the role and responsibility of Indigenous peoples in
the management of land:

Article 25 seeks to maintain and strengthen distinct spiritual relationships with traditional lands, territories, waters and
coastal seas to uphold responsibilities to future generations.

Article 26 articulates a right to lands and resources on those lands including ownership, use, development and control. This
article also states that governments must give legal recognition and protection to these lands and resources, guided by
respectful engagement with the customs, traditions and land tenure systems of the Indigenous people concerned.

Article 27 restores the right to restitution for land that has been confiscated, occupied or damaged.

Article 29 addresses the right to conservation and protection of the land's productive capacity. This article precludes the
storage of hazardous waste and promotes the use of land in the restoration of the health of Indigenous peoples. [7]

Article 31 covers the right to maintain, control, protect and develop cultural heritage, cultural expression and the
manifestations of Indigenous science and technology including human and genetic resources.

The Truth and Reconciliation Commission Calls-to-Action (//www.ictinc.ca/blog/truth-and-reconciliation-commission-calls-to-action?
hsLang=en) includes one for corporate Canada and sets some pretty clear guidelines for the corporate sector to follow:

92. We call upon the corporate sector in Canada to adopt the United Nations Declaration on the Rights of Indigenous
Peoples as a reconciliation framework and to apply its principles, norms, and standards to corporate policy and core
operational activities involving Indigenous peoples and their lands and resources. This would include, but not be limited to,
the following:

i. Commit to meaningful consultation, building respectful relationships, and obtaining the free, prior, and informed
consent of Indigenous peoples before proceeding with economic development projects.

ii. Ensure that Aboriginal peoples have equitable access to jobs, training, and education opportunities in the corporate
sector, and that Aboriginal communities gain long-term sustainable benefits from economic development projects.

iii. Provide education for management and staff on the history of Aboriginal peoples, including the history and legacy of
residential schools, the United Nations Declaration on the Rights of Indigenous Peoples, Treaties and Aboriginal rights,
Indigenous law, and Aboriginal–Crown relations. This will require skills based training in intercultural competency,
conflict resolution, human rights, and anti-racism. [8]

Forests have been incredibly important to Indigenous Peoples since time immemorial. Forests have also been incredibly important to 
the development of Canada and continue to be, with respect to market variables, an important economic driver for the economy in 
certain regions of the county. While there may be great opportunity to improve relations between the forestry sector and Indigenous 
Peoples, British Columbia - the province that has the most to gain and the most to lose with its Indigenous relations - has made 
significant improvements. The Self-Assessment Guide for Registered Professional Foresters in BC is an example of an association that 
has conducted intensive consultation in order to develop a comprehensive set of Indigenous relations guidelines and kudos to them.

[1] Wikipedia
[2] Sustainable Forest Management Network, Collaboration Between Aboriginal Peoples and the Canadian forest Industry: a dynamic relationship
[3]  National Aboriginal Forestry Association (NAFA) 3rd report, 2015 First Nation-held Forest Tenure in Canada 2015
[4]  BC Forest Professional May-June 2015
[5] ABCPF Self Assessment Guide
[6] Canadian Urban Forest Network: A Snapshot of Urban Forestry Activities in British Columbia
[7]  United Nations Declaration on the Rights of Indigenous Peoples
[8]Truth and Reconciliation Commission Calls to Action

Featured photo: Wah'nah'juss Hilth'hooiss (Meares Island). Photo: Blue Pixel Design

https://www.ictinc.ca/united-nations-declaration-on-the-rights-of-indigenous-peoples-snapshot?hsLang=en
https://www.ictinc.ca/united-nations-declaration-on-the-rights-of-indigenous-peoples-snapshot?hsLang=en
https://www.ictinc.ca/united-nations-declaration-on-the-rights-of-indigenous-peoples-snapshot?hsLang=en
https://www.ictinc.ca/blog/truth-and-reconciliation-commission-calls-to-action?hsLang=en
https://www.ictinc.ca/blog/truth-and-reconciliation-commission-calls-to-action?hsLang=en
https://www.ictinc.ca/blog/truth-and-reconciliation-commission-calls-to-action?hsLang=en
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Cultural Burning - Cultural Burning & Prescribed Fire and Video 

What is Cultural Burning? 

Cultural Burning is a practice that has existed for millennia. It holds different meanings for 
different Indigenous communities but is often defined as the controlled application of fire on 
the landscape to achieve specific cultural objectives. 

These burns are typically implemented at low intensity, with guidance from an Elder or Fire 
Knowledge Keeper, often in collaboration with inter-ministry partners. Common objectives for 
cultural burning include but are not limited to cultural and language preservation, fuel 
mitigation, food and medicinal plant revitalization, and habitat enhancement. 

In many Indigenous cultures in Canada, fire is a sacred and powerful element that can 
help on landscapes and in ceremony. 

Indigenous communities have in many ways been leading wildland fire mitigation and 
prevention in Canada since time immemorial, relying on local Indigenous knowledge systems. 
Indigenous communities have various current and emerging fire stewardship practices in 
support of cultural revitalization, resilience and pride, and (emergency) preparedness. 

Quote from page 4, Blazing the Trail 

A Conversation with Fire Keepers 

Filmed in Merritt BC, Rory Colwell, Fuel Management Superintendent, BC Wildfire Service, 
discusses the practice of cultural burning with two members of the Interior Salish Fire Keepers 
Society, Harry Spahan (Nlaka’pamux Nation) and Joe Gilchrist (Skeetchestn Indian Band).  

* Watch the 9 min video at
https://prescribedfire.ca/cultural-burning/
(this video is the only video on this

website that is a part of the Study

Resources) or with Vimeo at
https://vimeo.com/732214833

https://prescribedfire.ca/cultural-burning/
https://vimeo.com/732214833
https://vimeo.com/732214833
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All Hands on Deck 
Signs of Life: Field Notes from the Frontlines of Extinction 
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Video - Since Time Immemorial": How Indigenous People Are Reviving 

Traditional Stewardship 
"Since Time Immemorial": How Indigenous People Are Reviving Traditional Stewardship 

https://www.youtube.com/watch?v=ffV9dVw95uw
https://www.youtube.com/watch?v=ffV9dVw95uw
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Finding Ecological Balance with the Language of the Land Healers 
Medicine Wheel for the Planet: A Journey Toward Personal and Ecological Healing 
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2025 NCF-Envirothon Alberta 

Current Environmental Issue Study Resources - Part B 

Key Topic #4: Forest Management Policy in Alberta 

14. Describe how forest resources are allocated for industry in Alberta (Forestry Management

Areas, Quotas, and Permits) and which Operating Ground Rules each allocation holder is

required to follow.

15. Explain the duty to consult in planning forest management activities and what this process

entails.

16. Explain how natural disturbances impact forest-based industries in Alberta in terms of their

Annual Allowable Cut (AAC).

17. Identify how natural and forested areas are protected, physically and legislatively, in Alberta

and how these areas contribute to forest resilience and stewardship.

18. Describe how Alberta assesses fire risk in forested communities.

Study Resources 

Resource Title Source 
Located 
on Page 

Forest Management Planning Government of Alberta, 2024 68 

Impacts of Wildfire Burned Areas on Annual 
Allowable Cuts 

Government of Alberta, 2021 71 

Protected Areas SAPAA, 2023  75 

Alberta Parks and Protected Areas Provincial 
Map 

Government of Alberta, 2024 79 

Alberta Wildfire-mapping Tool points our 
where communities are at risk, VIDEO 

Global News, 2023 80 
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Forest management planning 
Alberta has strict standards for sustainable forest 

management. 

Overview 

Forests, one of Alberta's most important resources, provide many benefits to society. The 
Alberta government is committed to ensuring that Alberta has strong, healthy forests for future 
generations to enjoy. 

Alberta supports the principles of sustainable forest management and responsible stewardship. 
Forest management planning is essential to sustainable forest management in Alberta. 

Forest management planning does not include protected areas. This planning only provides 
direction for forest management activities and does not involve public land and resources for 
non-forestry uses. All commercial timber dispositions carry out forest management planning to 
varying degrees, depending on the type of forest tenure. 

Regulation 
Under the authority of the Forests Act, Alberta has developed strict standards for forest 
management planning. Each type of forest management planning document has specific 
requirements. 

Alberta Forest Management Planning Standard: 

The government must approve all plans regarding forest management in Alberta. The Alberta 
Forest Management Planning Standard (the Standard) and its annexes, interpretive bulletins 
and updates comprise the standard for preparing and implementing Forest Management Plans 
(FMP) in Alberta. These standards ensure consistent, thorough plan submissions. 

Timber dispositions 
Once a timber disposition is allocated, an extensive planning process is used to ensure 

sustainability before any trees are harvested. These plans must be approved by the 

Government of Alberta after consultation with the public, First Nations, and other stakeholders. 

Planning documents 
There are 3 key forest management planning documents: 

1. Annual Operating Plan (AOP)

Annual operating plans describe in detail the harvesting and road building activities proposed 

for the current year. Annual operating plans must also include details regarding reforestation 

and fire control plan. 

2. General Development Plan (GDP)
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General development plans project activities for the next 5 years. These documents include a 

forecast of the areas scheduled for harvest. They also provide details regarding road 

requirements and fish and wildlife issues within the planning area. General development plans 

are intended to guide the integration of activities among different operators. 

3. Forest Management Plan (FMP)

A forest management plan turns sustainable forest management commitments into action in 

the field. This plan summarizes the current state of the forest, as well as the values, objectives, 

indicators and targets of sustainable forest management developed through consultation with 

the public, First Nations and other stakeholders. Forest management plans are prepared by 

Forest Management Agreement (FMA) holders and, in non-FMA Forest Management Units, by 

the provincial government. 

Industry Ground Rules 
The Alberta Timber Harvest Planning and Operating Ground Rules provide direction to forest 

companies and government for planning, implementing and monitoring timber harvesting 

operations on timber disposition areas in Alberta. 

Stewardship Report 
Stewardship reports describe the monitoring program and how well the objectives of the forest 

management plan are met. Stewardship reports are required every 5 years. 

Public and Indigenous Engagement 
Members of the general public and Indigenous communities have opportunities to be involved 

during forest management planning. FMA holders are required to follow the Government of 

Alberta's Indigenous Consultation Policies and Guidelines, as well as consult with the general 

public during the development of forest management plans. Indigenous communities are also 

consulted on the general development plans. As well, the general development plans, final 

harvest plans and annual operating plans are made available for public review on an annual 

basis. 

Public consultation can include: 

● public advisory committees

● town hall meetings

● open houses within the community

● presentations

● information on the forest tenure holder's website

Updates to consultation process support 
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As of August 12, 2024, Indigenous consultation process administration and support for relevant 

activities approved under the Forests Act and Forest and Prairie Protection Act is now provided 

to proponents directly by the Ministry of Indigenous Relations’ Aboriginal Consultation Office 

(ACO). Proponents submit their new assessment applications and associated documents 

directly to the ACO through the ACO’s Digital Service (ACO DS). 

Additionally, the Information Sharing and Exploring Concerns for Forestry Planning and 

Operations has been developed to provide relevant forestry specific guidance and direction to 

proponents. This document will be used in association with the Government of Alberta’s 

Proponent Guide to First Nations and Metis Settlements Consultation Procedures (current 

version). 

Strategic land use plans 
From time to time, Alberta prepares strategic land use plans such as Regional Sustainable 

Development Strategies or the Land-use Framework, regional plans that address the integration 

of resource uses. Existing land use plans take precedence over forest management plans (FMPs) 

and provide strategic direction that shall be honoured in the FMPs. The direction may be 

through zoning, which limits activities in various zones, or by setting values, objectives, 

indicators or targets to be implemented. 

Where strategic land use plans are approved after an FMP has been approved, Alberta and the 

organization shall discuss implementation of the strategic land use plan, and Alberta may 

require the FMP to be amended. 

Enhanced forest management 
Enhanced forest management is improvements in forest growth resulting from thinning, 

fertilizing, tree improvement or drainage. These enhancements can be considered during the 

forest management planning process. 



71 

Impacts of Wildfire Burned Areas on Annual Allowable Cuts 
Government of Alberta 

2021 
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1 An AAC impact assessment is required when the cumulative impact of wildfire on the contributing landbase exceeds 2.5 per 
cent. 
2 Plus additional clarification as provided in Section 2.4 of this Directive. 
3 Approved by the Executive Director, Forest Stewardship and Trade Branch under Directive 97-12 and Alberta Vegetation 
Inventory Standards Version 2.1.1. 
4 Wildfires that have occurred since the date of the input layer used in the approved FMP’s classified landbase. 
5 Defined as the total area of the contributing landbase burned by wildfire since the date of the wildfire input layer used in the 
approved FMP’s classified landbase. 
 6 Area-based methods are a relatively simple method for assessing the impacts of wildfire. While the methods are accurate at 
predicting the impact of landbase deletions on the AAC, they are unable to reflect the AAC impacts dues to landbase changes 
i.e. from standing timber to a young regenerating stand condition. If an organization wishes to recognize the contribution to the 
AAC from reforestation after wildfire, use of the TSA- based AAC impact assessment approach is recommended.
7 Spatial boundaries for all supplemental datasets must meet the spatial requirements of the AFMPS and be clipped to the 
wildfire boundaries. Attributes must include, at a minimum, ARIS opening number, fire number, fire year, and burn class.
8 Approved as part of an Annual Operating Plan under Section 3.6 of the Operating Ground Rules.
9 Applies to natural stands only; the assessment of lightly burned managed stands and determination of their eligibility for
inclusion in the contributing landbase is addressed under Directive 2014-01.
10 Organizations may propose an alternate estimate of yield impacts based on information collected from burned stands; see 
Section A1.5.1.
11 Organizations may propose alternate survey methods; see Section A1.5.2.
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Protected Areas 

Alberta’s protected areas can be owned by different levels of government, private citizens, and 

land trusts. Within Alberta, three legislative frameworks provide this protection: the Wilderness 

Areas, Ecological Reserves, Natural Areas and Heritage Rangelands Act, Parks Act, and the 

Willmore Wilderness Act. The following sets of land classifications start with Natural Areas – the 

particular focus of SAPAA. 

The next set of classes also fall under the mandate of the Government of Alberta with the final 

set of protected areas being managed by municipal governments, land trusts and other entities 

that manage protected areas, including private citizens. 

● Natural Areas and Crown Reservations

● Wildernesses, Reserves & Willmore Wilderness Area

● Rangelands and Recreational Areas

● Provincial Parks

● National and County/Municipal Parks and Land Trusts

● List and Map of Protected Areas

● 1997 Definitions of Protected Areas

Natural Areas and Crown Reservations 

Their purpose is: Protection, Education and Recreation; they have Development Restrictions 

Natural Areas 

● Natural areas preserve and protect sites of local significance while providing
opportunities for low-impact recreation and nature appreciation activities.

● They include natural and near-natural landscapes of regional and local importance for
nature-based recreation and heritage appreciation.

● They are typically quite small (with notable exceptions).

● Most natural areas have no facilities. Facilities that do exist are minimal, consisting
mainly of parking areas and trails.

● There are 138 order-in-council (OC) designated Natural Areas in Alberta.

Crown Reservations 

Several Natural Areas have not been designated by an order-in-council but have either a 

Protective Notation (PNT; 100 sites) or Consultative Notation (CNT; 6 sites) on the lands. 

● PNTs, or reservations, are placed by public agencies in consultation with the public land
manager. They identify land and resources that are managed to achieve particular land
use or conservation objectives.

● PNTs identify the agency that has placed the reservation, show allowable land uses and

https://open.alberta.ca/publications/p35
https://open.alberta.ca/publications/w11
https://www.albertaparks.ca/albertaparksca/management-land-use/legislation-regulations/#s7
https://sapaastewards.com/protected-areas/#NaCR
https://sapaastewards.com/protected-areas/#WildArea
https://sapaastewards.com/protected-areas/#RangeRec
https://sapaastewards.com/protected-areas/#Park
https://sapaastewards.com/protected-areas/#Other
https://sapaastewards.com/protected-areas/list-of-protected-areas/
https://sapaastewards.com/wp-content/uploads/2022/07/2134429-1997-10-conservation-and-protected-areas.pdf
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may give management guidelines for integrating different uses on the land. 

● Restrictions on land use are based on the characteristics of the land itself. These include
soil, vegetation and surface materials and drainage.

● Local and regional factors such as fish and wildlife requirements or timber regeneration
and access also receive consideration.

● CNTS are used to “flag” an interest in the land (e.g., administrative, planning or land
inventory process) by a particular agency. They don’t place restrictions on land use, but
alert potential applicants to the agency’s concern.

Wilderness, Reserves & Willmore 

Highest Level of Protection 

Wilderness Areas 

● Wilderness areas preserve and protect natural heritage while providing opportunities

for non-consumptive, nature-based outdoor recreation.

● Alberta’s three wilderness areas are among the most strictly protected areas in Canada.

No developments of any kind are permitted.

● Wilderness areas provide limited opportunities for nature-based recreation such as

backcountry hiking, wildlife viewing and mountain climbing.

● Travel in wilderness areas is by foot only. Hunting, fishing and the use of horses are not

permitted.

● Collecting, destroying and removing plant and animal material, fossils and other objects

of geological, ethnological, historical and scientific interest are prohibited.

Ecological Reserves 

● Ecological reserves preserve and protect natural heritage in an undisturbed state for

scientific research and education.

● They contain representative, rare and fragile landscapes, plants, animals and geological

features. Their primary intent is strict preservation of natural ecosystems, habitats and

features and associated biodiversity.

● Ecological reserves serve as outdoor laboratories and classrooms for scientific studies

related to the natural environment.

● Public access to ecological reserves is by foot only. Public roads and other facilities do

not normally exist and will not be developed.

● Most ecological reserves are open to the public for low-impact activities such as

photography and wildlife viewing.

Willmore Wilderness Area 

● Willmore is unique in that it has its own legislation outside of the seven Alberta parks

system classifications.
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● Established in 1959 and is managed under its own legislation, the Willmore Wilderness

Park Act. At 4,597 square kilometres, Willmore is the second largest park in the Alberta

parks system.

● It contains excellent habitat for mountain goats, bighorn sheep, grizzly bear, mountain

caribou, cougars and wolves.

● The windswept front ranges in the eastern parts are also critical winter habitat for

ungulates. Management of Willmore Wilderness Park is similar in intent to Wildland

Provincial Parks.

Provincial Recreational Areas 

● Established under the Provincial Parks Act to support outdoor recreation and tourism by

providing access to lakes, rivers, reservoirs and adjacent Crown land, thereby playing a

significant role in the management of these adjacent lands and waters.

● Provincial Recreation Areas support a range of outdoor activities in natural, modified

and man-made settings; some areas are intensively developed while others remain

largely undeveloped.

Provincial Parks 

Recreation and Preservation 

Designated under the Provincial Parks Act, there are 89 Provincial Parks, 44 Wildland Provincial 

Parks, 233 Provincial Recreation Areas and 10 Section 7 Lands in Alberta. 

Provincial Parks 

● Play a key role in preserving Alberta’s natural heritage.

● They support outdoor recreation, heritage tourism and natural heritage appreciation

activities that depend on and are compatible with the natural environment.

● Provincial parks protect both natural and cultural landscapes and features.

● Provincial parks are distinguished from Wildland Provincial Parks by the greater range of

facilities and the extent of road access.

● They offer a variety of outdoor recreation opportunities and support facilities that

promote appreciation of natural and cultural heritage.

● Interpretive and educational programs are offered in some Provincial Parks to enhance

visitor understanding and appreciation of and respect for Alberta’s natural heritage.

Wildland Provincial Parks 

● Established to preserve and protect natural heritage and provide opportunities for

backcountry recreation.

● Wildland provincial parks are large, undeveloped natural landscapes that retain their

primeval character.

● Trails and primitive backcountry campsites are provided in some wildland parks to

minimize visitor impacts on natural heritage values.
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● Some provide significant opportunities for eco-tourism and adventure activities such as

backpacking, backcountry camping, wildlife viewing, mountain climbing and trail riding.

● Designated trails for off-highway vehicle riding and snowmobiling are provided in some

Wildland Provincial Parks.

National and County/Municipal Parks and Land Trusts 

Nationally and Locally Protected Areas 

National Parks 

Alberta is home to 5 National Parks. Banff, Jasper and Waterton Lakes are mountain parks. 

In addition,  Elk Island is located east of Edmonton and Wood Buffalo lies in the Northeast of 

the Province. 

Land Trusts 

A land trust is owned by an organization set up to ensure the area remains protected.  Often 

the land is sold or donated to the trust by the original owner or their estate. 

https://www.pc.gc.ca/en/pn-np/ab/banff
https://www.pc.gc.ca/en/pn-np/ab/jasper
https://www.pc.gc.ca/en/pn-np/ab/waterton
https://www.pc.gc.ca/en/pn-np/ab/elkisland
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Alberta Parks and Protected Areas Provincial Map 
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VIDEO - Alberta wildfire-mapping tool points out where communities 

are at risk 

https://globalnews.ca/news/9753941/alberta-wildfire-mapping-tool-fuel-spread-communities/ 

https://globalnews.ca/news/9753941/alberta-wildfire-mapping-tool-fuel-spread-communities/
https://globalnews.ca/news/9753941/alberta-wildfire-mapping-tool-fuel-spread-communities/
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