Lecture 1

· Economic activity – North America, West Europe, China
· Innovation – same
· Star scientists – western Europe and united states/border
· SO… urban centres attract the most

· Tor-buff-chester – lots of economic activity, golden horseshoe (area of Oshawa down to Toronto and Hamilton) area most activity

· Forests and wetlands
· Green roofs cool homes
· Natural wealth – land forests mineral deposits taken for granted, lost.
· Natural capital – fields farms wetlands rivers within communities
· Land-use issues, zoning, destroy it, don’t uderstand value
· Bc’s lower mainland – 5.4 billion

· Loss of class 1 prime agricultural land in the area

· 2.6 billion$ - total value of benefits from natural capital in the greenbelt (money grows on trees)

· Pollinators
· Bees bats birds pollinate flowers (flying $50 bills)
· 90% plants animal pollinated
· apples peaches chocolate almonds, 1/3 crops we eat
· value to us agricultural services = 5-13 billion

· Industrial impacts
· Logging – destroys habitat, releases CO2 stored in trees



Lecture 2
· Waiting for the ark
· On earth – 16,000 species threatened
· Losing resources such as natural services like – food, fuel, regulating dervices that affect climate change and disease outbreak
· 1992 – Canada first nation to sign Convention on Biological Diversity (CBD)
· 1996 – agreement btw federal and prov governments to enact these laws, National Accord for Protection of Species at risk
· BC instead chose to keep their old laws
· Over 3500 occuring species in the province
· TAXONOMIC Contains 66% canada’s butterflies, 70% fish, 76% birds 60% confiers, 56% fern, 41% orchids
	Rank
	Conservation Status
	 Definition

	· SX
	· Presumed extinct
	· No located, no liklihood rediscovered

	· SH
	· Possibly extinct
	· Hasn’t been seen last 20-40

	· S1
	· Critically imperified
	· 5 or fewer in occurrence

	· S2
	· Imperified
	· 20 or fewer

	· S3
	· Vulnerable
	· 80 or fewer

	· S4
	· Apparently secure
	· Uncommon but not rare

	· S5
	· Secure
	· Common and abundant

	· SNR
	· Unranked
	· not assessed yet

	· SNA
	· N/A
	· Not suitable for conserv’n (exotic)

	· SU
	· Unrankable
	· Not enough info



· 1350 (86%)native terrestrial species threatened
· hotspots of population result in habitat los from industrial development
· lost 50 species since presettlement


almost 800 species extinct
65 no longer in the wild

causes of biod. Crisis:
1. alteration destruction by humans
2. overexploitation
3. introduct’n of exotic species
4. climate change

UN millennium Ecosystem Assessment (MEA) 2005
	4 yr assessment of environment
	2/3 of benefits to society from ecosystem are unsustainable
		listed earlier, also cultural and supporting services like purification, carbon store

Hotspot = 
	Species at outer extent of range
	Rare
	Impacted by human land-use and threats

Parks and biodiversity conservation in bc
	Existing areas don’t do a good enough job
	Climate change widens gaps
	Few parks in hotspots (coastal southern BC)
	Too small, isolated

Land-use planning
	Has integrated SAR needs
	NEED conservation based-planning in all 4 areas
	
Vulnerability of existing protected areas to climate change:
	Gap widened due to
		Increasing antural disturbances
		Range shifts => change in location of ranges, decreases where currently present, increase where absent

ADAPTATION strategy to climate change:
	Must reduce the non-climate stressors on biodiversity
	Close existing and account for future gaps in biod.
	Accommodate predicted changes
	Maintain peripheral range

Laws outside parks
	Wildlife Act – 4 species 
1. burrowing owl
2. white pelican
3. van isl. Marmot
4. sea otter

Forest Range Practices Act
	Only 72 species
	Cant reduce timber supply
	Can only impact forestry levels by 1%

Federal Species at Risk Act
	ONLY automatic prtection for migratory birds and aquatic species
	WHICH MEANS since it only protects species on federal lands, and more than 99% of BC is prov. Jurisdic’n, no real protection at all.

ONTARIO endangered Species Act
	2007, 18 mln over 4 years

SO… effective legislation..
1. identifies speices and ecosystems in trouble through research
2. immediately protects species and their habitats
3. Restore species and ecosystems to health by making recovery plans

Maintanence of understory flora with even-aged forest management: temperate forets in north America

Even-age foret management has significant effect on age structure and composition of understory flora

Can result in the local elimination

Northeastern NA – 40 mln hec. Of mixed corniferous forest
Only 1% hasn’t been cleard before

Mechanical methods of clearcutting destroy downed logs that are decaying and destroy sites important for residual species

Harder for seeds to germinate

Canopy gaps, less, important for diversity in closed-canopy forests for understory regeneration

Lecture 4: Acadian Forest Region
Maritime provinces
Red spruce, balsam fir, yellow birch, sugar maple main trees
SOME red pine, east white pine, east hemlock.

CLIMATE: warm moist sumer/ cold snowy winter
	Even precipitation thoughout yr
	1000-1600mm (high)
	3C to 6.5C
-7.5C in the winter

transition zone between boreal spruce in north, deciduous in south

Dominant species:
1. Black Spruce
2. White spruce
3. Red spruce
4. Red maple
5. Redpine
DOUGLAS FIR was an introduced species

Above mixed stands = pure stands of BF and RS, devolve into KRUMMHOLZ (top of mountains)

Natural Disturbances
	Fire not important
	Blowdowns periodic role
Canopy gaps
	Increase species richness
	Habitat for shade intolerant species
	Modify availability of resources
	Add spatial heterogeneity

Tip-up
	Masses of roots when big trees fall over
	Create ‘pit’ and ‘mound’ microtopography
	New niche microhabitats
PITS – thicker soil, exposed to herbivores, frost heaving
MOUNDS – direr soil, less exposed, more unstable

Bole (trunk) snap
	When the trunk or bole of a tree snaps instead of being uprooted

Standing dead tree
	AKA snag, no branches

Rhizome = stem that shoots sideways and makes roots at intervals








Stolon = horizantal connections btw organisms above ground








Layering = rooting of an undetached branch, laying on or partially buried soil, capable of indepenent growth








Boreal Forest
Pimachiowin – the land that gives life, 43,000 sqkm boreal, eastern Manitoba to north Ontario

Boreal found in northern Canada, Alaska, Russia; circumpolar of the north

80% world forest been degraded.
25% of intact are in boreal

Intact Forest Landscapes (IFL)
	Territory that contains forest and non forest ecosystems minimially influenced by humans, with min area of 500sqkm
	Non-ifls:
		Settlements up to a km away
		Linear features like roads, railways
		Agriculture or timber
		Industrial activites in last 30-70 years
		
Why are they important?
	Stable climates
	Mitigate climate change – absorb co2
		Largest land resovoir in world
		186 trillion tons in trees, soil
		27 years of industrial carbon
	Environment for woodland caribou
	Can allow for natural disturbances
	Home to indigenous people	

Covers over 50% of Canada;s land mass
Has more fresh water, lakes, rivers, than anywhere else on earth
	30% is water

In terms of carbon storage
	Largest land resovoir in world
	186 trillion tons in trees, soil
	27 years of industrial carbon

300 bird species
home to bear, lynx, wolf, caribou

CONIFER TREES
	White spruce
	Black spruce
	Jack pine 
	Balsam fir
BROADLEAVE/HARDWOOD
	Balsam poplar
	Trembling aspen
	White birch
	Tamarack

Threats to the Boreal
Industrial activities – roads dams natural gas logging

30% designated for logging
2 acres/min cut down

Industrial impact is greater than the benefits received from the products
	Logging – releases CO2
	Oil extraction and mining – pollute water

Canada warbler – 80% overall deline
Bird pop down 90%

WHATS BEING DONE

Boreal Leadership Council creates a framework -> endorsed by NGOs, first nations
Calls for 50% protection

McGuinty follows framework advie vows to protect 50% of northern boreal forest (2008)
QUEBEC does same in sameyear

Boreal: ethnobotanical (first nations)

Ethnob. – relationship between people and plants
Food medicine shelter art
Spritiual economical and ceremonial significance
	Contributes to identity

Value to the aboriginals: 260 million to 575 mln.

FOOD
	Plants=essential compnents
	Greens (leaves, stems), Roots(carbs, bulrush), Fruit(berries), wild rice

1. blackberry, fruit
2. redberry
3. red currant


MEDICINE
	Traditional healing practices require plants, injuries, ailments
	Uses: extract, infuse, plaster, steam, powder

1. White cedar – tea, treats headache, colds, fever, cough, heart pain
2. Spruce – gum and tea; treats wounds, disenfectant, keeps away sickness
3. Birch – menstrual cramps

Used for TRANSPORTATION – canoes, sleds
Foundation of housing
Products like a bow, net, arrows

Moss  = toilet paper, napkins diapers

1. White Spruce – wood for canoe paddles, baskets, tents
2. Black spruce – canoe frames, drying racks
3. Jack pine – firewood, arrows, cabins

Gots’okati = cloudberry lake; calling places based on plant collection – very significant

THREATS
	Habitat loss, invasive species, climate change => human induced
	Phonological changes = flowering too early, etc. due to climate change
	Increased frequency of forest fires
	Too much mining contaminates soil, water.

NEED more conservation!

Great Bear Rainforest

64000 sqkm

annual temp = 6-11c
snowy winters, high altitudes
1 acre of rainforest = ~1 bln needles, planetary lungs (cleansing the air we breathe)
scientists push for 70% protection

grizzlies carry large quantites of dead fish up to 100m inland, nitrogen isotope N15 detected in soil, therefore prevalent and crucial to nutrient poor habitat

trees average 350 years, notdisturbed by natural events really

27 tribes that live in the territory

BC – 95% of forests publicly owned
\March 31 2009 – bc gov implements ebm.



Adaptive management   Adaptive management, sometimes referred to as adaptive resource management, is a structured, iterative process of optimal decision making in the face of uncertainty, with an aim to reducing uncertainty over time via system monitoring. Key features of adaptive management include evaluating results and adjusting actions based on what has been learned, and feedback between monitoring and decisions.

Ancient forest   Ancient forest—also known as old growth forest, primary forest, virgin forest, primeval forest, or frontier forest—is a type of forest in its natural state, which mainly has attained great age for the forest type and exhibits unique biological features such as large old live trees, large dead trees sometimes called snags and large downed trees. Such forests are often home to rare species of plants and animals making them ecologically significant.

CFCI — Coast Forest Conservation Initiative  The Coast Forest Conservation Initiative (CFCI) is a collaborative effort of five British Columbia forest businesses committed to new approaches to forest conservation and management in B.C.’s Great Bear Rainforest. Its purpose is to support development of an ecosystem-based conservation and management plan for the region that contains one of the largest intact temperate rainforests in the world. The CFCI has been the major negotiating body representing forest industry interests in the Great Bear Rainforest.  

CIT — Coast Information Team The Coast Information Team (CIT) was an independent, multidisciplinary group established and supported by the government of British Columbia, First Nations governments, the forest industry, environmental groups, communities and later the federal government, as part of the implementation of the 2001 CCLCRMP (Central Coast Land and Coastal Resource Management Planning) Phase I Framework Agreement. The CIT operated under a joint Memorandum of Understanding between these parties. The purpose of the CIT was to provide independent information and analyses for the development and implementation of ecosystem-based management in the north and central coastal region of British Columbia, including Haida Gwaii/Queen Charlotte Islands. This information was intended to assist the sub regional Land and Resource Management Planning (LRMP) Central Coast and North Coast and Haida Gwaii/QCI land use planning tables and the several First Nations Land Use Planning (LUP) tables in developing practical recommendations to resolve land use and natural resource management issues.The CIT worked with government technical planning teams on data acquisition and analysis in all three coastal areas to create regional-scale analyses and EBM guidebooks that could help inform land use decision-making and achieve a consistent approach to planning, management, and conservation at the sub regional, landscape, watershed, and site levels. The CIT became operational in January 2002, and completed its work in March 2004The CIT developed an approach to ecosystem based management that considered both ecosystem integrity and human wellbeing. The CIT provided clear principles, goals and objectives; ecological management targets; implementation tools (including an EBM planning handbook); and procedural steps to guide the implementation of EBM in coastal British Columbia. The CIT was an ambitious undertaking of a size and complexity not previously attempted in British Columbia. Government, industry and ENG jointly funded the CIT. 

Conservancy   In British Columbia a conservancy is Crown land designated under the Park Act or by the Protected Areas Act to protect and maintain biological diversity and natural environments; preserve and maintain social, ceremonial and cultural uses of First Nations; protect and maintain recreational values; and ensure that development or use occurs in a sustainable manner. Commercial logging, mining and hydroelectric power generations, other than local run-of-the-river projects are prohibited in conservancies.

EBM — Ecosystem based management   In the Great Bear Rainforest ecosystem-based management has been defined as an adaptive approach to managing human activities that seeks to ensure the coexistence of healthy, fully functioning ecosystems and human communities. The intent is to maintain those spatial and temporal characteristics of ecosystems such that component species and ecological processes can be sustained, and human wellbeing supported and improved.

ENGO — Environmental non-governmental organization/s An ENGO is a non-profit organization that operates in the public interest on environmental issues. It can be single or multiple issue based. ENGOs function independently of any local, state or federal government and are organized on a local, national or international level. 

First Nations   First Nations is a term of ethnicity referring to Aboriginal peoples in Canada who are neither Inuit nor Métis. First Nations is a legally undefined term that came into common used in the 1980s to replace the term Indian Band. There are currently more than 600 recognized First Nations governments in Canada, with the majority in the provinces of Ontario and British Columbia. There are more than 200 distinct First Nations and a strong Métis presence in British Columbia, more than any other province or territory.

JSP — Joint Solutions Project The JSP is collaboration between forest products producers and environmental groups focused on developing and implementing a model for conservation and management of globally significant coastal forests that fully integrates social, economic and ecological factors.  The purpose of the Joint Solutions Project is to generate new solutions to old conflicts over coastal temperate rainforests.
	Planning must involve scientists
	Focus on protection of habitat
	Sustain natural forest
	Precautionary and adaptive management
	Emphasize low environmental impact
	Economic needs of first nation people

LRMP — Land and Resources Management Plan   Land and Resources Management Plans were completed throughout British Columbia to identify new protected areas, special management zones where important environmental, recreational or cultural values would be maintained; development zones where resources development would be concentrated and objectives and strategies outlining resource management and planning activities. The Plans also had a role in identifying where provincial government policies 
needed to be revised. 

RSP — Rainforest Solutions Project   ForestEthics, Greenpeace and Sierra Club BC make up the Rainforest Solutions Project. The RSP has been the major negotiating body representing environmental interests in the Great Bear Rainforest. The RSP www.savethegreatbear.org along with CFCI make up the Joint Solutions Project.

Social license  Legal obligations are not the sole measure of societal expectations for a business.  A business must be accepted by society in order to operate successfully, requiring community buy in along with on going, open and transparent communications with stakeholders.

Temperate rainforests  High levels of precipitation (over 140 cm of rain annually, with many areas having far more) characterize temperate rainforests. Temperate rainforests are situated in a temperate zone (middle latitudes of the planet between the tropics and the polar regions) and the majority of temperate rainforests exist in close proximity to the ocean, have an abundance of epiphytic (not rooted in the soil) plants, high levels of biomass and heavy summer fog.

Turning Point Initiative  Coastal First Nations (an alliance of First Nations on British Columbia’s North and Central Coast and Haida Gwaii 1), with the assistance of the David Suzuki Foundation, developed the Turning Point Initiative to undertaken a new strategic approach to development of a conservation-based economy. It has been one of the major negotiating bodies representing coastal First Nations interests in the Great Bear Rainforest.

FOREST MANAGEMENT
Forest harvesting – removal of biomass for utilization; cutting, trimming and extraction

Silvicultural systems – planned program of treatments during trees whole life to achieve best possible stand for cutting, SO… 
1. specific harvesting
2. regeneration, 
3. stand-up tending

Manual harvesting - that the product is separated from the plant or removed from the growth media (soil) by the hands of a harvest worker

Mechanical Harvesting - machine is utilized to detach the fruit or vegetable from the plant. This is more likely to cause injuries to a product than manual harvesting. pulp, harvesting
makes paper and fibre – can use any trees, mash it and treat it.


Risks:
	Stresses forest -> opens canopy, increases light and wind
	Soil damage and compaction
	Injuries to residual trees
	Habitat destruction
	Wildlife – spotted owl, caribou, reptiles and ginseng all affected

Harvest SYSTEMS
1. clearcutting – remove all trees
2. shelterwood – rention of overstory while an understory of regeneration is established, aka advanced growth
3. seed-tree – leaving a select group of trees with a receptive seedbed
4. variable retention – remove trees of all sizes and classes, uneven aged and sized, only remove a portion

Uneven aged systems – manual and mechanical, variable retention
	Removes old growth from disease, windthrow, insect
	Protects soil
	Mimics natural disturbance
	Damage to residual trees, h/e
	High grading – taking out the big best trees

Even aged management – shelterwood
	Provide shade, protects seedlings
	Lower competiton
	SEEDTREE= leave scattered trees, not effective, don’t leave very good trees, very susceptible to wind!
	CLEAR CUTTING= leave only some seedlings, most common practice
	1 mln hec./yr in Canada, 90% are clear cut
	JUSTIFIED by – 1. Economics, 
		2. worker safety
		3. avoids problems of wind damage

when re-planting:
	go quickly, avoid ground competiton
	site conditions (slope, elavation, soil)
	water management
	aesthetic requirements
	legal requirements – size, stc.
	
Dispersed v. Progressive – spotted v. all the way to the horizon

Concerns: 
	Decline in hydro and biochem cycles
	Cant control flooding
	Damage soil
	Loss of nutrients
	More sus. To wind and snow
	Loss of biodiversity


Vegitation Management
	Thinning reduces competition
	Either herbicides or manually done

EBM – focus on what to leave NOT what to take
	Heli-logging
	Natural Disturbance Pattern Emualtion Guide (NDPEG) try to mimic natural patterns as close as possible
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