Environmental Science 3205 

Name:__________________________

Chapter 7: Wilderness Access

Historically aboriginal peoples had very little impact on the wilderness. After the arrival of the European settlers not much changed inland as they were mostly people of the sea.
It has only been the last century there has been extensive travel into and use of the interior of NL.
Today people have access to wilderness through developed trails, abandoned rail beds, transmission lines and access roads. They may use ATV, snowmobile, canoe, boat or aircraft to gain entry.


Most of NL is “crown land” thus there are few legal restrictions to public access to wilderness. What percentage of NL is crown land? __________________
Wilderness access and outdoor rights must go hand in hand with responsibility.
Using p.181, what types of activities degrade the places outdoor enthusiasts enjoy?

______________________________________________________________________________________________________________________________________________ 
Historically, people walked or used horse-drawn sleds to travel in wilderness areas. Today, motorized all-terrain vehicles have increased the range and frequency of access significantly.

Wilderness Access
The completion of the Newfoundland Railway in 1898 increased access over the last century to the interior.
Trouter’s Special
Left St. John’s early morning on May 24th heading to Argentia for angling and were picked up on the return trip. Continued until 1989 when the railway closed.
Impact on Caribou
Hunters had greater access to the interior. By 1930, the population dropped to 2000 animals. Hunting had to be stopped in 1924 and reopened in 1936.
Fire 

Early railway was a huge source of ignition of fires through hot brake pads or cinders from coal-burning engines. Many forests never grew back.
Cabins

Early cabins built along railway without any environmental guidelines. Outhouses were uses and garbage disposed of nearby.
Using p.183, what are some protocols cabin builders must follow?

__________________________________________________________________________________________________________________________________
Access Roads
Forestry, mining, and hydro development all require access roads to reach these areas. There are likely over 3500 km of access roads in NL. Even though these roads are for economic purposes, they are also open to the public for recreational activities. Both benefit employment and tourism but contribute to the loss of wilderness.
Using p. 184, what are some of the recreational and domestic activities that use access roads?

______________________________________________________________________________________________________________________________________________
Access Roads and the Environment


Building access roads can affect the environment in several ways:

· Altering natural runoff patterns

· Fragmenting habitat 

· Silting nearby streams ( through erosion caused by poor road and culvert construction) which can affect fish, invertebrates and water quality.
The federal Fisheries Act protects aquatic environments from road construction.

What are two (2) ways forest soils can be changed by access roads in two ways? p. 185.
_______________________________________________________________________
 What are the effects of access roads on wildlife? p. 185
_____________________________________________________________________________________________________________________________________________________________________________________________________________________
Caribou often refuse to leave access roads and are pushed to exhaustion by traffic. Invasive species have opportunity to take hold.
 Labrador’s Newest Access Road: The Trans-Labrador Highway 
Includes 1,099 kilometres from Labrador City in the west to L’Anse-au-Claire in the southeast, and provide road access to one of North America’s last intact wilderness areas. Considered longest access road in the province. 

It will open up new areas for hunting, trapping, fishing, berry picking, and canoeing, and provide opportunities for commercial development.  

Identify factors that have led to changes in nature-based recreation activities.

(i) increased access

(ii) improved transportation 

(iii) advanced technology

(iv) changing demographics

Increased access to nature-based activities include access through woods roads that have opened up vast tracks of wilderness lands.

Improved transportation results from such things as increased ATV use and the introduction of mountain biking. 

Advanced technologies such as GPS and cell and satellite phones now provide greater security while travelling in wilderness areas. 

As well, changing demographics indicate fewer young adults now participate in nature- based activities due to emigration and population decline. 

Mechanized Access to Wilderness Areas

Before mechanization we walked or snow shoed, or used dog teams, horse drawn sleighs, rowboats, canoes to access the wilderness.
The invention of the outboard motor, snowmobile, ATV etc forever changed how we access the wilderness.
Using p.189, describe damage caused by ATV’s.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Environmental Impacts of Two Stroke Engines

Emissions is a very serious concern especially from two stroke engines. These include outboard motors, snowmobiles, “seadoos” etc.
Two strokes are still popular as they are cheaper and lighter but deliver the same power and work in any orientation.
Four stroke compared to Two Stroke Engines release into the atmosphere: (p. 190)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Four strokes have 40% better fuel economy, however they do release 7 to 12 times nitrogen compounds than two strokes 

Reducing Emissions  from Two Stroke Engines

(i) By direct fuel injection
(ii) Catalytic converter (exhaust)

Direct fuel injection reduces emission by 80% and are much more fuel efficient as more of the fuel is consumed and more energy is converted.
Much less exhaust is generated.
Catalytic Converters

The converter’s “catalyst” is platinum and palladium coating on a ceramic honeycomb.    

When exhaust passes through the converter, the catalyst helps convert 
(i) carbon monoxide into carbon dioxide, 
(ii) hydrocarbons into carbon dioxide and water, and 
(iii) nitrogen oxides into nitrogen and oxygen gases.

Fuel Spills in the NL Wilderness
Imagine 200 snow machines visit a wilderness area, each burning 25 litres of fuel, around a third of which is un-combusted that works out to 1650 litres of gasoline released into the environment.
Outboard engines and Personal Watercraft

A 70 hp two stroke outboard motor releases about the same amount of pollution in one hour as a new car does after driving for 8000 km.
Outboard exhaust is released into water but luckily evaporate within six hours. However, heavier hydrocarbons such as oil and grease can last longer and affect living organisms.
The personal watercraft (PWC) is a form of high speed recreation that operate in shallow water.
The edges of ponds and streams—the “riparian zone” --  are often sensitive ecosystems. Operating PWCs in shallow water at speed greater than 8 kph adversely affects lake bottoms. 
What are the environmental impacts in these shallow areas? p.193

_____________________________________________________________________________________________________________________________________________________________________________________________________________________
Environmental Impact of All Terrain Vehicles

There are several approaches to reduce harmful impact of ATV’s:
· Distribute information

· Safety courses

· Environmental education

· Regulations that: p. 197
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Potential impacts of ATVs on Wildlife

1. Habitat Disturbance and Destruction: forest floors, barrens, beaches, wetlands are all vulnerable to ATV’s. Wetlands may take over 50 years to recover. Riparian zones are extremely sensitive
2. Harassment: increases heart rate, alarms animals, decreased reproduction, and changes in behaviour
3. Increased Harvesting: Can be helpful for moose population to achieve hunter success by improved access to areas.
4. Potential impacts of ATVs on Water Resources and Fish Habitat:
· Loss of vegetation cover near rivers and streams cause erosion and increased sedimentation. Less shading increases temperatures.
· Disturbance of stream bottom disturbs silt and sediments that may later cover fish eggs and prevent hatching. 
· Stream blockage because banks finally collapse over time
· Changing spring melt patterns. Snowmobiles passing over streams cause a thick band of hard snow to develop which takes longer to melt in spring.
· Fuels and lubricants  in the ecosystem eventually run off into waterways.
· Destruction of fish eggs by driving in spawning areas of stream gravel.
Potential Impacts of ATVs on Forest Resources 

· Crushing / breaking young trees

· Seedlings

· Disruption of soil

ATV Restrictions in NL

ATV use in wetlands in NL is only permitted on a trail approved by the Department of Government Services. In order to develop a trail a “license to occupy” must be obtained.
Many areas ATV use is approved without restriction. Please use p. 200 to list these restrictions.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
How you ride makes a difference

Know what to do in each situation. Ride smoothly and safely.

Wet and slick trails: reduce travel to these areas, throttle back so wheels do not spin. Use manual clutch to feel for traction.
Streams: only used established crossing points, be careful not to dig wheel groves deeper
Boggy areas: Do not drive through these areas and look for trails around them.
Snowmobiles

· First snowmobile built by Joesph-Armand Bombardier in 1922

· Introduction of the skidoo in 1958 started a boom

· Replaced many modes of winter travel 

· Positive impact on winter tourism

· Worth 192$million in 2005 NL

· 30 000 registered in NL 

Concerns about effects on wildlife populations, soils, vegetation increased access to remote areas

Caribou

Local study shows changes in behaviour due to stress and shifting of traditional ranges.
Potential impact on Arctic Hare

Habitat is small valleys, outcrops, wind blown areas all areas and also are typically areas snowmobilers find attractive … there is a good chance for impact. The Artic Hare must use extra energy to run from snowmobiles and this increases death rates.
Impacts on vegetation

Sphagnum moss bog-lands  are sensitive to snowmobile traffic as there is little snow cover in coastal lowlands of western NL. Results in large scale impact on vegetation.
Snow Compaction

Snow is the natural blanket that keeps the ground warm during winter.  Snowmobiles compact snow eliminating the air pockets so the snow loses its insulating properties. Snow will freeze earlier and thaw later. Compacted snow is 11 degrees cooler on average.
Non-mechanized access to Wilderness Areas

It may appear that walking has minimal impact but this is not always the case.
Soil in NL have taken thousands of years to form and have evolved from rock and organic matter

Glaciers, frost, heat, chemical processes and living organisms all contribute to the process of forming NL’s thin layer of soil.
Recreational impacts on Soil

Soil Damage Stages:

(i) Loss of litter and humus layerHumus layer
(ii) Loss of nutrients

(iii) Compaction / reduction of macro-porosity

(iv) Reduction of air and water content

(v) Reduction of infiltration 

(vi) Increased runoff and erosion

What is the problem of losing litter along paths and campsites? p.208
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
How can we reduce recreational impacts on soils and vegetation? p 207

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Compaction

Percolation data shows it can take up to 86 minutes for a litre of water to completely enter soil at a highly used campsite but only 4 minutes at an undisturbed site!

· Seeds take longer to germinate

· Water air movement to plant roots is reduced
· Unhealthy for trees when soil is compacted

· Deeper frost penetration in trampled areas
Macro-porosity

· This is a measure of the pore spaces between soil particles.
· Compaction reduces the size of these spaces, which can reduce soil moisture.
Erosion
· Most permanent result of soil compaction

· Wind is the major eroding mechanism for sands and peat

· Water is the “master of erosion”

· Sheet erosion when water moves across the surface such as on campsites or picnic areas
· Gully erosion occurs whenever water flows in channels, trails, roads, and streams
Studying Soils: Soil Layers


Soil is considered to be a non-renewable resource. The processes involved in the formation of soil take thousands of years to complete. 

Most soil scientists describe soil as a series of layers, or horizons each having different properties.  

Litter Layer  or "O"  

· Litter forms the upper layer. 

· About 1 inch thick made up of dead and decomposing plant and animal material

· A blanket reducing water loss and limiting temperature changes.

Topsoil Layer  or "A" Horizon
· Topsoil consists of very small (fine)  mineral particles (sand, clay, etc.) and humus (decaying plant and animal material) 

· Humus is black and gives topsoil it’s black color and odor. 

· the layer with the most plant and animal activity 

· It is rich in nutrients, oxygen and water

· Has fastest chemical and physical changes

Topsoil is an ecosystem of microscopic organisms including bacteria, fungi, and worms.

Subsoil Layer or "B" Horizon
· Below the topsoil is a layer known as the subsoil. 

· subsoil is more coarse in texture (contains more stones) and has less organic material.

· less organisms live in the subsoil than in the topsoil. 

· Plant roots often reach the subsoil to gather water and mineral resources.

· Organic s filter down from A and accumulate  and are converted to inorganics by decomposers

Modified Weather Bedrock Layer or "C" Horizon
· Below these two layers is the bedrock, which is not considered a soil layer, but the support for the soil layers above.

· Outside the zone of biological activity

Criteria for Building Access Roads





Properly constructed access roads:


Provide safe routes with minimal forest disturbance


Protect wildlife by


Avoiding protected sensitive wildlife area


Not blocking migration routes


Prevent erosion soil loss


Protect wetlands, streams and water bodies





Build bridges and water crossings to


Protect water quality


Maintain stream flow


Allow movement of fish


Protect fish habitat and aquatic ecosystems





When considering sources of fill, such as quarries:


Limit the number of sites by:


Using existing sites first


Opening new sites only when necessary


Protect wetlands, streams, and other bodies of water by:


Not removing fill from these areas


Controlling sediment laden run -off
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