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Activity Description/Assignment

The four exercises described here are part of a larger set developed to provide a lab experience in a large auditorium class for which there is insufficient lab space for the normal lab experience.  Critical to these exercises is the provision of a rock and mineral kit for each student.  The kit contains 13 common minerals (olivine, augite, hornblende, biotite, muscovite, potassium feldspar, plagioclase, quartz, galena, gypsum, hematite, pyrite, calcite), 7 igneous rocks (rhyolite, granite, andesite, diorite, basalt, gabbro, peridotite), 3 sedimentary rocks (sandstone, shale, limestone), 5 metamorphic rocks (slate, mica schist, gneiss, marble, quartzite), a small magnifying glass, a streak plate, and a masonry nail.  The exercises provided here are simple and straight forward. But are only a beginning.  Other possible exercises are limited only by the ingenuity of the instructor.
In the minerals exercise, students study hardness, cleavage and fracture, streak, luster, and color.  Mineral hardness is compared with the hardness of fingernails and masonry nails.  Minerals with 1, 2, and 3 planes of cleavage and concoidal fracture are identified.  Streak tests are performed on galena, hematite, and pyrite.  Texture, mineral composition, and the relationship between texture and genesis are integral parts of the igneous rock exercise.  A cross section containing typical igneous rock bodies has questions to help students focus on the geological context of the rocks they are identifying.  

For the sedimentary rock samples students determine mode of origin (organic, chemical, and clastic) and mineral content.  Using a small magnifier and a 0.5 mm mechanical pencil, students determine grain size and maturity of the sandstone sample.  The weathering products of typical igneous minerals are an integral part of the exercise.

The metamorphic rock exercise includes a study of foliation, mineral content, degree of metamorphism, comparing the strength of quartzite and marble as building materials, textural differences between sandstone and quartzite and between limestone and marble, and identifying the probable parent rocks of quartzite, schist, and marble.  

Minerals Lab Exercise



Name _________________________

Use the samples and materials in your rock and mineral kit to answer the following questions.

References: Plummer et al, Chap 2, Appendix A.  Numbers in () refer to sample numbers.

Hardness

1.  What is the normal hardness of a fingernail? _______

Circle each of the following samples you can scratch with your fingernail.


Galena (9)
Quartz (8)
Gypsum (10)

Pyroxene (2)

2.  What is the hardness of a standard masonry nail? _______

Circle each of the following samples you cannot scratch with the masonry nail.


Muscovite (5)

Galena (9)
Quartz (8)
Plagioclase (7)

Cleavage 

3.  How many cleavage planes do each of the following the minerals have?

You may need to consult your textbook for some of these answers because all cleavage planes are not always well-displayed in small samples.


Biotite (4) ____
Muscovite (5) ____

  Quartz (8) _____


Galena (9) ____
Potassium feldspar (6) _____
  Calcite (28) ______

Streak

4.  The color of the streak of mineral may be different from the color of the mineral.

Give the color of the streak for each of the following minerals.


Galena (9) ______________
Hematite (11) ___________
Pyrite (12) _______________

Luster

5.  What type of luster do each of the following minerals have?


Galena (9) ___________________
Quartz (8) ___________________

Fracture

6.  Which one of the following minerals characteristically exhibits good concoidal fracture?

Galena (9) ______

Quartz (8) ______

Amphibole (3) ______

Pyroxene (2) ______

Muscovite (5) _______

Color

7.  What is the color of each of the following minerals?


Olivine (1) ___________
Pyrite (12) _________    Potassium feldspar (6) ___________


Biotite (4) ____________
Pyroxene (2) _________
Amphibole (3) _____________

Igneous Rock Lab Exercise



Name ____________________________

Your rock and mineral kit contains 7 igneous rocks (samples 13-19).  The following questions are based on your examination of these rock samples.  Please use the rock name and not the sample number for your answers.  

PLEASE NOTE: This exercise is continued on the back of this sheet.

Observation.  Observe the specimens and answer the following questions.  Please list BOTH the sample number and the name.

1.  Which of these samples is aphanitic? ______________________________________________

2.  Which of these samples is phaneritic? ______________________________________________

3.  Which of these samples is porphyritic? _____________________________________________

4.  Name the 2 most abundant minerals in sample 14 _____________________________________

5.  Which of the 7 samples probably formed at the greatest depth? ___________________________


(Hint: which is mantle rock?)

6.  List any 2 rocks having the same general chemical and mineral composition and differing only in texture (crystal size). ___________________________________________

Texture and Chemistry

Seven igneous rocks are listed on the right, along with situations (a through f) in which they might form.  Fill in the blank with the name of the rock most likely to result in each situation.

a. Intermediate magma cooling slowly in a batholith ____________________
Andesite, granite

b. Mafic magma cooling rapidly in a dike

 ____________________
peridotite

c. Intermediate magma cooling quickly at the surface ____________________
gabbro, rhyolite

d. Low-silica magma cooling slowly in the mantle
 ____________________
basalt, diorite

e. Silicic magma cooling slowly deep in the earth
 ____________________

f. Mafic magma cooling slowly deep in the earth
 ____________________

Generally a second page presents a cross section with a variety of igneous bodies (sill, dike, neck, lava flow, stock, and batholith) to be identified by the students.

Sedimentary Rock Lab Exercise

Name ___________________________

Reference:  Chapters 5 and 6 in your textbook.

Your rock and mineral kit contains 3 sedimentary rocks (samples 20-22).  The following 8 questions are based on your examination of these rock samples.  Please use the rock name and not the sample number for your answers.  Note: For the first 3 questions list all correct answers (there may be more than one) or “None” may be the correct answer.  
1.  Which of these samples is organic? _________________________________________________

2.  Which of these samples is chemical? _______________________________________________

3.  Which of these samples is clastic? __________________________________________________

4.  Name the most abundant mineral in sample 22. _______________________________________

5.  Name the most abundant mineral in sample 20. _______________________________________

6.  Name the most abundant mineral in sample 21. _______________________________________

7.  Use the small magnifier and a 0.5 mm lead pencil to determine the size of the sand grains in sample 20.  Are the sand grains larger or smaller than 0.5 mm? _____________________________

8.  Is sample 20 a mature or immature sedimentary rock? __________________________________


Reference for #8 is class notes on the maturity of sandstones.

Five clastic sedimentary rocks are listed on the right, along with the range of grain sizes found in five clastic sedimentary rocks on the left (a through e).  Select the rock name most suitable for the grain size range listed.  Reference: Table 6.1
a.  All grains less than 1/280 mm


____________________
conglomerate

b.  Most grains larger than 4 mm.


____________________
sandstone

c.  Grain sizes varying from 1/10 to 1.5 mm.

____________________
mudstone

d.  Grain sizes varying from 1/20 to 1/220 mm
____________________
siltstone

e.  Grain sizes varying from 1/16 to 1/400 mm
____________________
claystone

If a granite containing quartz, feldspar, mica, and hornblende (amphibole) weathers completely, what will be the main mineral product resulting from the weathering of each of these minerals?

Quartz _________________
Plagioclase _____________ 
Pyroxene ______________

Biotite _________________ 
Hornblende ____________


Reference: Table 5.2

Metamorphic Rock Lab Exercise


   Name ____________________________

Reference: Chapter 7 in your text.

Your rock and mineral kit contains 5 metamorphic rocks (samples 23-27).  The following questions are based on your examination of these rock samples and/or using your text as a reference.  Please use the rock name and not the sample number for your answers.  

1.  Which samples are not foliated? _________________________________________________

2.  Which samples are foliated? ____________________________________________________

3.  What is the flaky mineral in sample #24? __________________________________________

4.  What is the predominant mineral in sample #26? ____________________________________

5.  What is the predominant mineral in sample #27? ____________________________________

6.  List samples 23, 24, 25 (by name) in the correct order of progressively greater metamorphism, starting with the rock that is least metamorphosed.

 
________________________________________________________________________

7.  Which is the stronger building material, quartzite or marble? ___________________________


Why? ___________________________________________________________________

8.  How does the texture of the quartzite sample (27) differ from the texture of the sandstone (20) sample? _________________________________________________________________________

9.  How does the texture of the marble (26) sample differ from the texture of the limestone sample (22)? ___________________________________________________________________________

Use Table 7.2 in your text to answer the following questions.

1.  What is the probable parent rock that was metamorphosed to produce sample #27 (quartzite)?  

   



__________________________________________

2.  What is the probable parent rock that was metamorphosed to produce sample #24 (mica schist)? 

  



___________________________________________

3.  What is the probable parent rock that was metamorphosed to produce sample #26 (marble)?

   



___________________________________________

Answer the following on the back of this sheet.

Define:

Metamorphism, Foliation

How does the action of water differ in metasomatism from its action in regular metamorphism? (See table 7.3 in your text)

