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Course description: A lecture and tutorial course that addresses one of the most important problems facing life on the planet. It will examine how organisms, populations, communities and ecosystems responded to past climate changes and how they are or may respond to the human-induced global temperature increases caused by greenhouse warming. Ecological changes induced by human activities will be examined in the light of shifts in global and regional climates, and of perturbations to the carbon, hydrological and nitrogen cycles.
Prerequisites: BIO B50 and BIO B51; Exclusions ENV200Y1, GGR314 
Readings: Journal articles will be posted on the Intranet to supplement the Lectures. You must read them and material from them will be on the exams.
LECTURES: Attend them. If you miss a lecture, it is your responsibility to get them. Lectures will NOT be put on the intranet. PowerPoints will be highly abridged and put in the Intranet as a pdfs.

Email Policy: Do not send me emails. I will not respond unless I deem them exceptional. Office hours are provided and you can see me after class.

Tutorials: Attendance is a requirement. See the attached document on the format.  We wish to stress critical thinking of the key issues. 
Exams: These will be short answer and multiple choice, based on the lecture and text only (not tutorial material). For all students writing both the midterm and final, the material on each will be independent – you will be tested only on the new material (i.e. the final will only cover material not covered in the midterm). If you MISS the midterm, there will be NO make-up midterm and on the Final, you will be tested on ALL the lecture and text material for the entire course. 
Marking Scheme:

Tutorial Marks
35%

Midterm Exam
30%


Final Exam
35%

BIO C58F  Biological Consequences of Global Change
Lecture Outline

1. Impact of Global Climate Change 

a. The Human Handicap, Sustainability, and Personal Experience

b. The Human Historical Experience

2. Background 

a. Definitions of Climate vs Weather and Climate Change vs Global Warming
b. Atmosphere

c. The Greenhouse Effect

d. The Carbon Cycle

e. Radiative Forcing and the Roles of the Sun, the Atmosphere, the Land, and Humans
f.  Warming Trends and Evidence: Temperature, Precipitation, and Snow/Ice Changes
3. Understanding Present and Past Climates 

a. Recent techniques to assess change in Climate: weather stations & Ocean stations

b. Biotic indicators: Tree rings. Palynology, Marine Evidence
c. NonBiotic indicators: Water Isotopes; Ice cores
d. Variation in solar insolation – Sunspots
e. Variation in solar insolation – Glaciation and the Milankovitch Cycles
f. The role of Plate tectonics and impacts on Ocean Currents 
e. The Role of Volcanoes 

4. Climate Change on the Earth-beginnings to the present 

5. Biological Responses to Global Climate Change 
a. Ecology 101: Factors to consider in the changes in the Distribution and Abundance of 
    Plants and Animals

b. Biotic responses to recent past climate change and human impact  (last 20,000 years)
c. Species and Community Responses: shifts in distribution
d. Evidence that Species and Communities are responding to Human-induced Change

e. Role of National Parks
f. Experimental evidence on how organisms respond directly to higher CO2 levels

g. Changes in Biological systems: evidence from Phenology, Range, Abundance, Differential change, extinction, and changes in morphology, reproduction, or genetics.
6. Human Responses to Climate Change 
a. Mitigation and/or adaptation 

b. Human impact and population momentum.

c. Global Impacts on Resources: Water, Food, Forests, and Fish
7. Dealing with the Threat: Sustainability and Policy 

a. CFCs, the Ozone Depletion, and the Montreal Protocol

b. Responses to global change: Kyoto and Copenhagen: Failure to Act 

c. The Carbon Fix and the Economy

d.  Dealing with Reality: Failure and Hope (Kyoto Protocol, Copenhagen,?): is democracy up to the challenge?

e. Global Geoengineering: what to do when all else fails

