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This course is designed for all students with
or without a science background to use a
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evaluate the optical, chemical and physical
properties of precious gem minerals and
metals and their importance in industry and
business. This class satisfies the science
requirement for the Associate's Degree.
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III. CATALOG DESCRIPTION
Fundamentals of the optical, chemical, and physical properties of gems including their historical,
economic, and cultural importance. Use of basic and advanced lab techniques for studying gems.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Recognize and classify the most important gem minerals and materials used by people as
gemstones.

B. Locate on a map and describe the natural occurrences of gem deposits including their
origin, mineral associations, and relative abundance.

C. Recognize and understand how gem minerals and materials have been altered by the
lapidary arts, enhanced artificially, or produced synthetically in the laboratory.

D. Evaluate how factors such as physical, chemical and optical properties, crystal structure,
and inclusions affect the uses and influence the suitability and valuation of material for
use as a gemstone.
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E. Understand the science behind and the use of important laboratory tools in gemology.
Fo Understand the historical significance of gems
G. Analyze how gemstones are used by different cultures and how the regard held for a

particular gemstone may change due to varying influences of history, art, folklore,
technology, mining and marketing.

H. Compare and contrast the historical, cultural, and market factors that influence the relative
cost of gemstones and precious metals.

V.CONTENTS
A. Defining gemstones, minerals, and crystals
B. Chemistry and occurrence

1. Chemistry and chemical properties
2. Geochemistry - formation and paragenesis
3. Localities
4. Synthesis and laboratory grown minerals

C. Physical properties and testing
1. Crystallography - structural and morphological
2. Physical properties - such as hardness and density
3. Optical properties - such as color, fluorescence, and spectroscopy

D. Related mineralogical phenomena
1. Inclusions
2. Treatment, enhancement, fakes, frauds and substitutions

E. Testing, use of lab equipment, application of results including:
1. Polariscope
2. Dichroscope
3. Refractometer

F. Exploration of and analysis of a variety of important gemstones and minerals (in relation
to above topics), such as diamond, jade, pearls, amber, and garnet.
1. Notable specimens and collections
2. Comparisons with synthetics and laboratory grown minerals

G. History of gemstones and their study
1. Biblical references and importance
2. Medicinal references and importance
3. Cultural references and importance

H. Commercial interest
1. Technical uses
2. Gem and decorative uses

I. Economics
1. Mining industry and methods
2. Marketing rough material - historic and contemporary
3. Cutting centers of the world
4. Marketing finished stones - historic and contemporary
5. Role of fashion and politics
6. Possible future trends, including investment and values
7. Values - rough and cut

J. Lapidary and metal arts
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VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Out-Of-Class Assignments
a. Reading assignments
b. Practical assignments or projects such as researching a specific gem topic or a

particular mining industry or optical properties of a specific gem.
2. In-Class Assignments shall include multiple assignments that may include, but are not

limited to:
a. Interactive minilabs that build skills for the testing and identification of minerals

and gemstones
be Field trip to review active gem collections and/or gem processing
c. Group discussions on topics such as historical and cultural uses of particular gems.

B. Evaluation
1. Quizzes and tests on topics such as physical properties, commercial interest, and

mining methods
2. Successful completion of in-class and out-of-class assignments and projects as

described above
3. Response to class discussion and participation in related gem activities if required
4. Final examination on topics such as chemical properties, gem testing, and cultural

references
C. Texts and other materials, such as

1. Instructor-generated handouts such as the valuation of diamonds or the history of a
particular mine.

2. Text: Walter Schumann, Gemstones of the World, 2001 Edition or latest edition.
Sterling Publishing.

VII. TITLE 5 CLASSIFICATION
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a».
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