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Introduction to Geology

Definition:  Geology is the study of the Earth as a whole, including its origin, structure, composition, history (of the planet and of life) and the nature of the process which have given rise to its present state.

Importance of Geology

· The growing world population

· Almost 6.5 billion people

· A large population requires more resources (fuel, metals, water)

· More people will be affected by natural hazards (earthquakes, floods)

· More pollution of air, water and land.

· Human environmental disturbance vs. natural processes

· Similar processes but we seem to increase the magnitude and the rate.

· A threat to life on Earth (global warming, ozone depletion)

· Rates of change

· The Earth is always changing, but is this rate of change constant?

· Can we make predictions or forecast geologic events?

· Knowledge may help us to deal with these problems

What makes geology different from other sciences?

· Geology includes other sciences

· Chemistry – the study of materials (mineral composition and abundance)

· Physics – the movement of materials and energy (land slides, earthquakes)

· Biology – the history and development of life

· Mathematics – calculations of rates of various processes

· Geology has some difficulties that other sciences may not

· Time – some processes are very slow (Earth is 4.5 billion  years old)

· Scale – some processes are very large (the size of Earth itself)

· Complexity – natural systems contain many variables, impurities and imperfections.  Lab simulations may be difficult or impossible.

Branches of Geology

· Mineralogy and Petrology – the study of minerals and rocks

· Structural geology and Geophysics – study of the units of which the Earth is built

· Stratigraphy – study layers of rocks and the time sequence of their formation

· Paleontology – study of ancient life

· Physical geology – study of the processes affecting the Earth.

Why do we do geology?  Here are a few reasons…you can probably think of many more!
1. Climate – recent research shows that climate and plate tectonic movements are related (in other words, one can affect the other)

2. Construction – all construction activity on land requires a knowledge of what lies underneath (and surrounding).

3. Earth (the planet) – human activity changes the Earth and we must understand how the atmosphere, life, oceans, freshwater, glaciers, soil, rocks and the Earth interact.

4. Energy – we need fuel and must search for coal, oil, gas, uranium and geothermal resources.

5. Hazards – assessing risks from earthquakes, tsunamis, landslides, floods, volcanoes, windstorms, rainstorms, avalanches, erosion, melting etc.

6. Land (political)– geological surveying helps to establish sovereignty, especially in the unoccupied Arctic.

7. Life – fossils provide the information for studies in biological evolution.

8. Materials – search for metals, minerals and gemstones needed by our society.

9. Oceans – seafloor mapping and offshore geological exploration helps us to understand and manage the oceans.

10. Toxics – how much toxic material comes from the ground? (e.g. Arsenic in wells).  How do toxins move through the ground?

11. Waste – geology surrounding and underneath waste disposal sites must be understood.

12. Water – For much of the world’s population water supplies come from underground, so the geology must be understood in order to protect our clean water.

Careers in Geology

A career in geology can mean a variety of things.  Field geologists will do exploration work, finding new mineral or resource deposits or studying a site to determine its geologic structure.  Some geologists work for mining companies, either at a mine site, or in an office looking at the economics of the mine.  Geologists study fossils and may discover new species or information on evolution.  Governments and private companies hire geologists to assess the hazards (or potential hazards) of an area.  The careers available to a geologist are often interesting and unknown to many students.  Take a look at the following webpage to see some descriptions of possible careers in geology.  Be aware that this is an older webpage and the salaries may not be up-to-date (they are also in American dollars).  
http://www.agiweb.org/workforce/stats/employ.html
This link is to the Geologic Survey of Canada.  Take a look around and see what type of geology is happening in Canada today.  

http://gsc.nrcan.gc.ca/index_e.php
