EESC2200 Solid Earth Lab




September 29, 2008

Geologic Time

Purpose

1. Explore major events through Earth's history.

2. Appreciate the magnitude of Geologic time.

3. Practice using simple rules to reconstruct relative time of events.

4. Learn to use data from radioactive decay of parents to daughters to constrain absolute time of geological events.

Outline

1. To start today's lab we will be physically assembling the geologic time scale as a group. You will be writing a short paragraph on the group findings.

2. Individual exercise on relative time of events.

Exercise 1:  Assembling the geologic time scale to scale

Materials needed- long sheets of paper, markers and yard sticks. Each group will use a ruler to measure the appropriate location of their listed events on the sheet of paper they have been given. 

You will need to refer to the geologic time scale to mark down the major divisions as well as the events.

Group 1 will do the whole timescale on one sheet.

Groups 2-4 will collectively each do the Paleozoic, Mesozoic and Cenozoic on one sheet, thus collectively doing the whole Phanerozoic. Please consult with the other groups to figure out how to place these 3 major subdivisions on your collective sheet of paper before beginning the placement of your assigned events.

Exercise 2:  Interpreting relative timing of events

Geologists interpret relative timing of events by making observations in the field. The Relative Age cartoon and associated text are proxies for the types of observations we can make. 

You will want to use the laws of stratigraphy-that is (1) that sediments are initially deposited as horizontal (undeformed layers), (2) the oldest layers are deposited first and thus lie at the bottom of the stack (this is called the law of superposition), (3) an inclusion in a rock must be older than the rock (this is called the law of inclusions), and (4) something that cuts across a rock, e.g. igneous intrusion or fault, must be younger than the rock that was cut (this is called the law of cross cutting relations).

Some notes from the field that will help you with your interpretations:

Layers A-G are metamorphic rocks but they have textures and minerals that caused the field geologists to interpret that their protoliths (what they were before they were metamorphic rocks) were volcanic. Samples were taken from these rocks for isotopic analysis to estimate their formation age and their metamorphic age. Data are reported in a Table that will be part of a Homework.
Layers 1-5 are sedimentary rocks. They lie on an erosional surface (labeled "Y" on the cartoon) developed on the metamorphic rocks below- this type of contact is called a nonconformity. When a geologist sees this kind of contact, he/she knows that there is a gap in the record. In other words, the age of the rocks below must be distinctly older than that of the rocks above. This is because the rocks below must have been buried and metamorphosed and the exhumed to the surface in order to have a contact between metamorphic and sedimentary rocks. However, the amount of time between cannot be known from this observation.

Layers 6-10 are sedimentary rocks. They lie on an erosional surface (labeled "X" on the cartoon) develop across the layers of the dipping sedimentary layers (1-5) below. This type of contact is called an angular unconformity. When a geologist sees this kind of contact, he/she knows that there is a gap in the record. This is because the rocks below were originally deposited as horizontal layers, so their dipping indicates that they were deformed and eroded after their deposition. However, the amount of time between cannot be known from this observation either.

The body labeled "V" was found to be an intrusion into the metamorphic rocks (layers A-G). A sample was taken to make measurements of the U-Pb age of its zircons. The 206Pb/238U ratio of the zircon was found to be 0.03151±0.0001. You don’t have to do anything with this now, but it will be part of a Homework. It can be assumed that there was no Pb in the zircon when it formed. It all came from radioactive decay of U.

The line labeled "Z" in the cartoon is a fault that is seen to cut layers A-G as well as layers 1-5.

The dike labeled "W" in the cartoon is seen to cut layers A-G as well as layers 1 and 2, and layers 6-10. A sample was taken to make measurement of the U-Pb age of its zircons. The 206Pb/238U ratio of the zircon was found to be 0.003107±0.000015. You don’t have to do anything with this now, but it will be part of a Homework. It can be assumed that there was no Pb in the zircon when it formed- it all came from radioactive decay of U.

Lab Report

1. Write a paragraph on any perspectives on the history of the Earth or time that came out of the timescale exercise for you.

2. For the Relative Timing exercise, (a) construct a list of the sequence of events represented in the figure, (b) describe the events, including formation of erosional surfaces; (c)sketch a “snapshot” of what the section would have looked like after each step (d) include the law(s) used to construct this history.

