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A. Hours 
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Christopher Lewis 

~---------

Laboratory: 3 weeldy (52.5 total) 
1.0 
Completion of or concurrent enrollment in 
GEOLI1. 
None 
Math 40 (Algebra) 
This course is a complement to the 
Historical Geology lecture. The course is 
designed for hands-on development of skills 

. important for majors, general education 
transfer students, teachers, and community 
members interested in understanding the 
history of planet Earth and the evidence and 
tools used in its interpretation. 
Yes 
Letter 
o 

This laboratory course emphasizes hands-on skill development in the techniques of 
historical geological investigation. Topics include the principles of relative and absolute 
dating, plate tectonic reconstruction, interpreting stratigraphic relationships, 
paleoclimatology, and the identification and use of fossils, rocks, minerals and other 
evidence of Earth's physical and biological evolution. 

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

A. Make and report qualitative and quantitative measurements in the field and 
laboratory and report these measurements with appropriate uncertainties. 

B. Identify examples of rocks and minerals important to the interpretation of 
geologic history. 

C. Identify examples of index and other significant fossils from each of the major 
divisions of geologic time. 
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D. Choose appropriate relative and absolute dating methods and interpret their 
results. 

E. Describe the development and transformation of Earth's physical features and 
biological diversity over time using models of geological and biological 
processes, including fossilization, ecology, evolution, plate tectonics, geologic 
time and dating, and climate change. 

F. Create and evaluate geologic histories of specific locations through the 
application of the scientific method to observations from physical evidence, maps, 
stratigraphic columns, cross-sections, fossil assemblages and other sources of 
data. 

v. CONTENTS 
A. Scientific Inquiry processes 

1. Observations and measurements in the field and lab 
2. Uncertainty 
3. Representations of data 
4. Development and assessment of a hypothesis 
5. Review of existing knowledge 

B. Geologic maps and data 
I. Latitude and longitude and basic map skills 
2. Geologic maps and cross-sections 
3. Lateral (spatial) and vertical (temporal) fa.cies changes in stratigraphies 
4. Remote sensing data, satellite images, and online data sets used in 

constructing geologic histories 
C. Introduction to common rocks and minerals 

I. The rock cycle and major rock types 
2. Sedimentary structures 
3. Sedimentary environments 

D. Relative dating 
I. Principle of Uniformitarianism 
2. Principle of original horizontality, lateral continuity, superposition, inclusions, 

and cross-cutting relationships 
3. Unconformities 
4. Fossil succession 

E. Radiometric dating 
1. Application 

a. The K-Ar system 
b. The U-Pbsystem 
c. The Rb-Sr system 
d. C-14 and other systems 

2. Interpretation 
3. Uncertainty 

F. Paleoclimate 
I. Stable isotope geochemistry and application to climate in ice cores and foram 

shells (and others) 
2. Other climate proxies, such as tree ring chronology and palynology 
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G. Fossils 
1. Constructing and using cladograms to classifY living organisms and fossils 
2. Fossil types and their modes of preservation 
3. Common Pre-Cambrian and Paleozoic fossils 
4. Common Mesozoic fossils 
5~ Common Cenozoic fossils 

H. Paleogeographic reconstruction 
1. Eastern and Western North America 
2. California 
3. San Francisco Bay Area 

a. San Francisco Bay 
b. San Francisco Peninsula 
c. San Francisco coastline 

4. Other locations worldwide including Eurasia, Africa and India, etc. 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class 
a. Group discussion and critical analysis of pre-reading and homework on 

topics to be covered in lab. 
b. .Lab exercis.es to develop skills such as: 

1. Identification and classification of common minerals, rocks and 
fossils, including use of the microscope in the study of microfossils. 

2. Mapping and map (topographic and geologic) interpretation. 
3. Measurement and interpretation of radiometric and other absolute 

dating techniques. 
4. Application of relative dating principles. 

c. In-lab projects that require synthesizing data from multiple sources 
including maps, cross-sections, stratigraphic colU.l1l.l1s, rock and fossil 
samples and radiometric dates to develop and test hypotheses about the 
geologic histories from real-world and imagined examples. 

d. Field trip exercises to develop skills in measuring and observing field 
relationships between rock units and structures, including the use of a 
pocket transit. 

2. Out-of-class 
a. Pre-lab reading assignments worksheets. 
b.Review and follow"up reports based on lab activities and outside resources 

such as online data sets. 
B. Evaluation 

1. Weeldy quizzes on pre-reading and topics from prior lab exercises. 
2. Self-assessments of weekly lab exercises and reports, 
3. In class projects as applicable. 
4. Comprehensive midterm examinations on practicum skills and conceptual 

topics covered in the individual labs. 
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5. A final examination covering topics such as creating and evaluating geologic 
histories, choosing appropriate dating techniques and other major learning 
outcomes. 

C. Textbooks and other instructional materials 
1. Pamela Gore, Historical Geology Lab Manual, 1 sl edition, 2012, Wiley. 
2. Ossian, C.R., Insights: A Laboratory Manual for Historical Geology 4th 

edition, 2010, Kendall. 
3. Instructor-developed supplementary activities and worksheets on topics such 

as relative and absolute dating and identifYing fossils, rocks and minerals 
important to the interpretation of geologic histories. 

4. Published maps and scientific reports from agencies such as NOAA 
.. (http://www.nesdis.noaa.gov/education.html) and USGS 

(http://www.usgs.gov/pubprod/). 

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