Earth Systems Science

Laboratory 8
Weathering
Objectives:
To observe the effects of weathering on different rock types.

To gain more practice identifying rocks.

Key Terms and Concepts:


Chemical weathering

Mechanical weathering

Erosion

Equipment needed:

Clipboard
Graph paper
Butcher paper or white board



Weathering

Introduction

Weathering is the process that breaks solid rock into pieces of rock called sediment and into ions dissolved in water.  Physical weathering includes all processes that break down rock into smaller particles consisting of the same minerals.  In contrast, chemical weathering either causes minerals in a rock to dissolve or changes the composition of minerals within the rocks, forming new minerals that are stable under the conditions that occur at the earth's surface (i.e., low temperature, low pressure, presence of water, and presence of oxygen).

All rocks eventually crumble and break down by the processes of weathering at the surface of the Earth.  All rocks do not break down at the same rate, however, and the difference in rates of weathering can control which rocks form hills or steep slopes, and which underlie valleys.

Background

The rounded rocks that make up the ground under the Fort Lewis College mesa were probably deposited by a stream (maybe an ancient version of the Animas River?).  The rocks were weathered, eroded from somewhere up the Animas Valley, and carried here to the mesa to be deposited.

The Animas Valley exposes a great number of different rock types, as you can see as you look up the valley from the college.  These rock types include granite, gneiss, quartzite, limestone, shale, siltstone, sandstone, and conglomerate.  Which rock types survive weathering, erosion, and transportation by river waters, however, depends on how well each rock type withstands weathering.

In this lab, you will do a simple statistical analysis of rock types found on the college mesa and compare the frequency of rock types with those that you predict will survive weathering, erosion, and transportation.

Part 1: Predictions

Answer these questions before beginning your data collection.

1.1)  For each of the rock types found in the Animas Valley (granite, gneiss, quartzite, limestone, shale, siltstone, sandstone, and conglomerate), describe how susceptible you expect it would be to chemical and mechanical weathering and why. Fill out Table 1.1 on the answer sheet with your answers.

1.2)  Generate a hypothesis:  which category of rocks (quartzite, other metamorphic, igneous, or sedimentary) should survive weathering, erosion, and transport best? Write your hypothesis on the answer sheet.

Part 2: Data collection

Work in groups of 3 to 4 students at the field site selected by your instructor.

With your group:

2.1) 
a.Select the 40 largest rocks at your field site.
b. Identify all 40 of the rocks (rock name, texture, and minerals present (if they are large enough to be identified).  Take turns identifying rocks, so that every member of the group describes at least ten of the rocks.

c. Determine which of the following categories each of your rocks falls into:

· Quartzite

· Other metamorphic 

· Igneous

· Sedimentary

Fill out Table 2.1 (on the answer sheet) as a group.

2.2) Count the number of rocks that fall into each category. List your pebble count in 2.2 on the answer sheet.

2.3) Make a histogram (a bar graph) showing the number of rocks in each category.

Part 3: Discussion within groups

3.1) Discuss the following questions with the members of your group. Write your answers on the answer sheet. 

· How does the distribution of rock types at this field site compare with the general distribution of rock types in the Animas Valley?

· Does the distribution of rock types agree with your prediction based on what you know about weathering?

3.2) Group presentations

Each group should prepare a brief presentation for the rest of the lab section.  Show the other groups your histogram, explain your data, and talk about your proposed explanation for the distribution of rock types in your samples. (You don’t need to write anything for this.)

