Lab Exercise:
Rocks and the Rock Cycle







Name: 





Unit:   Earth Materials
This lab ties in the following content themes, course outcomes, and abilities listed in the syllabus:

Main Content Themes

· Structure and composition of the Earth

· Earth materials (rocks, minerals, water and soil)

· Energy and earth systems

· Water and hydrologic system

· Life and its influence on the Earth system

 Course Outcomes :

1.
Understands how sciences done: making observations and inferences, generating multiple models and hypotheses, and making further observations that can be used to evaluate hypotheses and models, using hypotheses and models to predict and explain what happens in nature.

2. Understands, explains, and applies selected major concepts, laws, and models of Earth science.

5. Observes Earth science phenomena; uses observations to make reasonable inferences and generalizations. 

6. Articulates problem-solving process.

7. Uses or modifies a designed to solve a problem by laboratory or fieldwork.

8. Creates tables, diagrams, and maps to organize and communicate data and observations effectively.

9. Interprets tables, diagrams, and maps in an appropriate way.

10. Works with other students productively to collect data, make observations, and problem solve.

Abilities:  This lab exercise focuses on the following abilities and levels

· Problem Solving Levels 1, 2, 3

· Analysis levels 1 (observing), 2 (inferring)

Objectives:  After completing this exercise, you should be able to

· Observe dominant minerals in a rock, and review the minerals properties.

· Observe structures and textures in a rock.

· Make reasonable inferences about the rock type, and the environment in which it formed based on your observations.

· Use a rock classification table to determine the name of rocks.

· Identify several common rocks by sight.

Materials:

Rock Data Sheet 


Rock samples



Streak plate

Glass plate



Copper penny



Magnet

Hand lens



Dilute hydrochloric acid

Background Information:  The following information may be required to assist during the lab exercise.  You will also need to refer to Tarbuck Chapter 2; especially figures 2.10, 2.12, and 2.23 to successfully complete the lab.

Each rock type has a characteristic set of minerals (composition) and characteristic textures.  Texture relates to the size and/or arrangement of individual particles or minerals of the rock.  Additional texture classifications can be based on the shape and arrangement of individual particles.

· Igneous rocks have interlocking mineral grains of various sizes from large to microscopic.  The composition is the chemical makeup, and the texture tells you how fast or slowly a rock cooled, and therefore where it was relative to the Earth’s surface when it cooled.  Igneous rock classification is based initially on both the grain size, and on the overall color, which relates to the abundance of dark (black) minerals.  

· Metamorphic rocks also have interlocking grains, but may have foliation from squeezing pressure, or relic textures such as bedding or fossils from the parent rock.  These rocks are classified based initially on whether there is foliation or not, and then on the grain size and mineral composition.

· Sedimentary rocks are made up of particles or chemicals weathered from other rocks.  This may include visible particles (pebbles, sand), less visible particles (silt, or clay), or chemicals such as calcite in limestone or silica in agates, that have been weathered from a “parent rock” and later redeposited.  

The texture is important because it can tell you about the physical environment at the time the rock formed.  For example, if you think about muddy water, you will realize that clay is easily transported (eroded) by moving water, but will settle out in quiet water (like a pond, lake or ocean), so clay-rich rocks are formed where there’s not much water movement.  Larger particles such as sand and pebbles are often found in streambeds or beaches where the water is moving faster.  Some minerals are formed or realigned (foliated) under squeezing pressure conditions not found at the Earth’s surface.  And liquid magma develops different grain sizes based on how well insulated it is while it is cooling – crystals need time to grow. 

Please note that rock types don’t necessarily have distinct boundaries, but more of a sliding scale from one type to another.  For example, a rock may be a granite, a diorite, or a grano-diorite.

Safety Notes:  Do not use hydrochloric acid (HCl) on samples without first getting the approval of the instructor.  Use only one or two drops on the rock or mineral sample to test the effect of HCl.  A fizz reaction indicates the presence of carbonate minerals (generally calcite).  Immediately after using the HCl, rinse the sample and your hands with tap water.  Let the instructor know if the HCl spills on you or your clothes.

Procedure:  

1) Initially, separate the rocks into 4 piles: igneous, sedimentary, metamorphic and unidentifiable based on the characteristics of each rock type as described in your text.  

Use the hand lens to observe the texture of each rock sample, because sometimes there are things about the rock that are not easily visible to the naked eye, but become apparent under magnification.

Once you have them sorted into groups, have the instructor check your classification before proceeding to identify specific rocks.  Instructor initial here(  
    )
2) Use the materials provided, your own and your group’s observations, and the information on the rock identification tables in your text to fill in your data table.

3) As you are looking at the makeup of a rock and trying to determine what type it is, use your observations about the rock texture to infer what the physical environment was at the formation of that particular rock.

4) Choose one rock sample that you have identified, and provide supporting evidence for why you chose that identification.  Include support for both the texture and the composition of the rock sample, and for the physical environment at the time of the rock’s formation. 

Rock ID (letters and number)



Name





Physical Environment











Evidence:

SELF- ASSESSMENT

The criteria for the Earth Science unit are listed below.  This lab may not have emphasized all these criteria.  For the ones you believe were covered, give an example of one way that you feel you met each of the criteria during this lab.  Cross out the numbers of the ones that were not covered.

1. Answer shows that the student understands what the question is about and what is being asked for.

2. Student accurately summarizes scientific models in words and pictures.

3. Student provides evidence and/or example(s) to support and clarify her answer.

4. The student’s diagrams and illustrations are clear, accurate, and useful.

5. Student correctly interprets data in the form of tables, maps, and illustrations, and correctly uses the data to make reasonable inferences and explanations about geological phenomena.

6. Student gives sufficient, specific information, evidence, and detail to answer the question or solve the problem. 

In what ways do you feel this lab was helpful in letting you use your knowledge and understanding of geology concepts and scientific approaches?   Did it allow you to draw from both content knowledge and problem solving frameworks?  Do you have suggestions for improving the lab?

