GES 1: Fundamentals of Geology

Autumn 2006


Name________________________________________

Due date: Thursday, Nov. 9, 5 pm
Geochronology of the Grand Canyon

30 points

The Grand Canyon is famous for being an “open book” for geology. The cross-section below shows the relationships between the rock units exposed in that open book. Your homework is to outline the geologic history of the Grand Canyon based on the diagram below, your knowledge of the geologic timescale, the processes involved in the rock cycle, and your answers to the questions in Part 1. 
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PART I: Absolute dating of units

Luckily, since your access to geochronology labs was limited, someone else has performed the necessary analyses for you. Please show all work in answering the questions below (2 pts each).

1. Zircons from the Zoroaster Granite were analyzed and found to contain 77% Uranium-238 and 23% Lead-206. Using the tables on the accompanying page, determine the age of the granite and report it in both an absolute age and the name of a time period from the geologic time scale. 

2. Muscovite crystals from the Vishnu Schist were analyzed and found to contain 35% Potassium-40 and 65% Argon-40. How old are these muscovite crystals? Report it in both an absolute age and the name of a time period from the geologic time scale. What does this age tell us about the history of the Vishnu Schist?

3. A whole rock of the Cardenas Lava was analyzed and found to contain 56% Potassium-40 and 44% Argon-40. How old is the Cardenas lava flow? Report it in both an absolute age and the name of a time period from the geologic time scale.

4. A sample of the Whitmore lava flow was analyzed. With much difficulty, only about 0.1% Argon-40 was measured. How old is the Whitmore lava? Report it in both an absolute age and the name of a time period from the geologic time scale.

5. It was discovered that the sand on many of the beaches in the canyon contains zircon crystals. Do you think it is worthwhile to analyze and date these zircons? Why or why not?

6. The diagram shows which units are from the Cambrian, Mississippian, etc. How were these ages obtained?

7. High up on the Kaibab plateau, park archaeologists found what they thought were the remains of an unmapped archaeological site, consisting of aligned stones and some charcoal. They were uncertain how old the site was, however, but they suspect it represents the latest settlement of the Grand Canyon area around 1100 AD. How could they confirm their findings, and what would they find if they are correct?

PART II: Outline of the geologic history of the Grand Canyon Region

Now you have all of the information you need to give a concise geologic history of the Grand Canyon. Please write it neatly in the space below. In both cases, be sure to use appropriate vocabulary, include dates whenever possible, and don’t forget to include erosion. You may write in paragraphs or in a list, but be sure to number events starting from the oldest event, working your way towards the present (16 pts).
