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Purpose:
The purpose of this laboratory exercise is for you to become familiar with the geologic timescale and the processes of landscape evolution and climate change at various scales.

Essential Learning Outcomes:
Interpret the geologic timescale
Recognize the major theories of landscape evolution
Link major events in life history with geologic eras and periods
Understand different natural climate drivers at different temporal scales

Equipment required: 
Computer with internet access

Instructor’s Notes:
This exercise was developed for an online class and intended for students to work independently. This is a basic exercise in which students utilize a variety of online resources to answer questions about the geologic timescale, major theories in geology, and temporal scales of climate change. This exercise is typically completed early in the course, prior to investigating geomorphic landforms and processes. 



Background:
Earth is old, very old, so old in fact that it is difficult for us to even comprehend. When we think something occurred a long time in the past, perhaps we think in terms of hundreds of years. Yet, on the geologic timescale a few hundred years is a virtual blink of the eye. After several decades of research, scientists have now estimated the earth’s age to be approximately 4.6 billion years old – that is 4,600,000,000 years old. The Homo genus, which includes modern humans (Homo sapiens), evolved approximately 2.4 million years ago. To give you some perspective, if the entire time span of Earth was compressed into a single year, humans would not show up until the last minute of the last hour of the last day of the year!

Geologic time can be discussed in two basic forms: Relative and Absolute. Relative ages place things in temporal order without giving an actual age – for example Brett Favre is older than Aaron Rodgers (but we don’t know actual ages for either person). This is the basic relationship for rock and soil stratigraphy and the general basis for the geologic principle of Superposition – older things are typically buried by younger things. Relative ages are often based on the presence of fossil assemblages – with more complex and greater variety of fossil organisms appearing later in the earth’s history. Absolute ages give a numerical age with actual values – for example Brett Favre is 44 years old and Aaron Rodgers is 30 years old. In geology, absolute ages are frequently determined by radiometric dating – the idea that certain “radioactive” elements decay at a known rate. Radiometric dating of geologic units was first conducted in the early 1900s using Uranium. Since then, radiometric dating has incorporated a variety of elements, and techniques have been adapted and applied to date rock units around the world. It wasn’t until after radioactivity and radiometric dating were discovered that numerical values could be assigned to the rock record. Since then the geologic timescale has been adjusted and updated as new information on the ages of rock units has been determined.



Exercises:

[bookmark: _Toc382162842]Part 1. The Geologic Timescale
Navigate to The Geologic Timescale in Historical Perspective website at: http://www.ucmp.berkeley.edu/exhibit/histgeoscale.html

1. What aspect of the rock record provided the opportunity for workers to correlate between geographically distinct areas?




2. Approximately how many years ago did the Phanerozoic begin?




3. What does the beginning of the Phanerozoic Eon coincide with?




4. What is the name for the time before the Phanerozoic Eon?




5. The 				 is known as the “Age of Fishes”, the 			 

is known as the “Age of Dinosaurs”, and the 			 is known as the “Age of Mammals”.


Navigate to the National Park Service’s Geologic Time website at: http://www.nature.nps.gov/geology/education/concepts/concepts_geotime.cfm

Click on the Geologic Time Views Module and match the following concepts with the most appropriate description:

6. The theory that more recent types of plants and animals have their origins in other preexisting types and that the distinguishable differences between ancestors and descendents are due to modifications in successive generations.



7. Each layer of rock (also called a “bed”) is older than the one above it and younger than the one below it




8. Strata may be identified by the fossils they contain




9. An intrusive rock body is younger than the rocks it intrudes




10. Processes now visibly acting in the natural world are essentially the same as those that have acted throughout the history of the Earth, and are sufficient to account for all geologic phenomena




Watch the video Big Idea in Geoscience – Big Idea 2
11. Approximately how old is Earth?




12. What is the most reliable way to determine a rock’s age (1:07)




13. What metal primarily makes up the earth’s core? (2:02)




14. Where would you expect to find older rocks, in continental crust or oceanic crust? (2:54)




15. Approximately how long ago did life on earth begin? (3:20)

Part 2 – Paleoclimatology
For most of Earth’s history climate changed as a result of complex interactions among a variety of natural processes such as changes in atmospheric composition, continental drift, changes in earth-sun relationships, variations in solar output, changes in ocean currents, evolution of plant life, and catastrophic events such as meteor impacts and major volcanic eruptions. The temporal scales at which these factors affect climate are highly variable. More recently, humans have had a pronounced impact on the climate, mostly due to the increased emissions of carbon dioxide (CO2), methane (CH4), and other greenhouse gases. Other anthropogenic (i.e., human) drivers of climate change include deforestation, agriculture, pollution, desertification, and urbanization.

Navigate to the National Climate Data Center’s Climate Timeline at: http://www.ncdc.noaa.gov/paleo/ctl/index.html. Explore each “Power of 10” on the timeline by clicking on the green button links under each number to answer the following questions:

16. For how long have Ice Age cycles been occurring?




17. What the name of for the cycles that influence climate on a 100,000 year timescale?




18. What are two records of data that provide evidence about climate over a 100,000 year timescale?




19. What is the name for the period taking place over the last 10,000 years




20. What climate change drivers occur on a decadal scale?
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