Geology 112, Earth History

TEXT: Prothero, D.R, and Dott, R.H., Jr., 2004. Evolution of the Earth, 7" Ed., McGraw-Hill, Inc., New
York, NY, 524p. plus Appendix I, I, Glossary, and Index.
Physica Geology references (your text and lab manud from Geology 111).

COURSE OBJECTIVES:

The course serves the Geology and Earth Science mgjors and minors. Core content includes essentid
introductory materia that provides Geology mgors and minors the necessary prerequisite materid for Geology 312
Stratigraphy-Sedimentology, as well as the development of the geologic time scae, concepts of degp time and
evolution, and asurvey of earth history. The course aso meets state-mandated content for Earth Science mgjors,
including statistical concepts and applications; and is dso part of the old Group Science Mgor, Geology Emphasis
requirement. In addition to the topics noted, for some students this course provides the only exposure to the
principles of sedimentary petrology and basic paeontology. This course isthe only core curricda course in Geology
to examine vertebrate paleontology and palecbotany. Specific objectivesinclude:

1 To briefly review Physicd Geology (earth materials and earth processes).
2. To introduce and examine the earth’ sinterna character, processes, and geologic structures within the crust.
3. To outline the geologic time scdle, its historic development, the principles upon which it is based

(stratigraphy), how rocks and fossils record time, and the superposition of an absolute time scale via dating

techniques.

4, To consder methods used to establish the record, the hypotheses formulated to explain what we seein the
rock record, including the current plate tectonics model.

5. To examine the rock record and establish the relative sequence of geologic and biologc events (e.g., times of
magor orogenies, transgressions-regressions, and other physica events, aswdll as organic evolution such as

“firgt gppearances’ and extinctions of mgor life groups), utilizing stratigraphy, lithofacies and biofacies

andyds, aswell as geologic map interpretation.

Idedlly, Historica Geology should come at the end of the student’ s undergraduate curriculum. Asafind
course, each person would fit al the pieces of geology into a coherent body of knowledge -- earth history.
Unfortunately, our “time” is short, and you will need to cal upon some knowledge of earth history in your core
courses, o some of that summary information must be “front loaded” into the human computer.

Our ultimate god isto Simulate independent thought, to pose questions that geologists ask, to formulate and
test hypotheses in seeking answers to our questions, and gain some ingght into unraveling the geologic record. We
want to develop a background of “what happened when” and develop skills in reconstructing earth history, the “how
we know”. New terminology will necessitate a body of memory information. Likewise, independent sudy and
interpretation of maps, sections, and diagrams will be required.

Assignment: learn the Geologic Time Scale [handout]

GRADING: Fina grades are based on a 90-80- 70-60 percent fixed scale or a 10-20-40-20-10 percent curve,
which ever gives the student the higher grade for the course. W-Day is February 27"



POINT DISTRIBUTION: (Lecture 65%, Discusson/Laboratory 35%)

Lecture Exam #1 20% February 11™ (Wednesday)

Lecture Exam #2 20% March 15" (Monday)

Quizzes'Homework 5% Anytime (may include lab as wdll as lecture)
Lecture Find Exam 20%  April 20" 8 — 10 am. (Tuesday)
LabHand-ins& Quizzes 5% Due Daes TBA

Lab Exam #1 15% February 5" (Thursday)

Lab Find Exam 15% April 15" (Thursday)

ABSENTEEISM AND ASSIGNMENTS: The sudent is responsible for the reading assgnment for the deate
listed. It may be easier to “skim” read the assgnment prior to lecture, and then read it in detall after the materid is
covered in lecture. Points on which you are not clear in reading should be brought up during the lecture (office hours
if dasstimeisinsufficient). Attendance and participation are the sudent’ s respongibility. The fundamenta skill to be
cultured is note taking --- aways have your notebook at hand and in action! Examination performance depends
mainly on the student’ s knowledge of lecture materid (and laboratory exercisesfor lab.). Absence from quizzes will
cost the points unless excused. The ingtructor’ s lecture notes, overheads, and dides will NOT be available for loan.
Slide time is not entertainment time (it may be the mogt criticd of note taking timed). 1f you must miss aquiz/exam,
notify ingructor before the event to be excused.

FIELD TRIPS, MEETINGS, LECTURES: Fdd trips may be run in conjunction with this course. Times and
places will be announced in class. Likely tripsinclude the beach/dunes, the Grand Rapids Gypsum Mine, and
possibly a Saturday trip to dther Alpenaor Grand Ledge (April 3%). You areinvited to attend other geology course
fidd trips on a pace available basis (e.g., GEO 212 & 312 trips—contact the ingtructors), and possibly a
departmental Spring field trip. Severa regiona professona meetings will have associated field trips. The Michigan
Academy of Science Meeting will be March 5" —6", Grand Valey State University, Grand Rapids, and you are
encouraged to attend. Thisyear’s North-Centrd Geologica Society of AmericaMeeting will bein S. Louis, MO,
April 1% — 2", INCUR, an organization that encourages undergraduate research participation ismeseting in
Indianapolisin April and indude Geology fidld trips on Saturday, April 17". Campus events include Science
Olympiad (Saturday, March 27") for which you are asked to volunteer, and Student Scholarship Day on
Wednesday, April 7" for which you will given an assignment and encouraged to participate in as avolunteer. Please
attend specid lectures sponsored by the Geology Department (e.g., Monday seminars), and the Divison of Science
and Math., TBA. We areinterviewing for open positions, and the interviewees will be presenting lectures (times
TBA). Please atend these specid lectures and vist with the candidates to provide us with your input for the hiring
decisons (one of these people will be your future prof.!). Geology Club aso will be running events— join and

participate.

ADDITIONAL GENERAL REFERENCES FOR HISTORICAL GEOLOGY
Barnes, C.W., 1980, Eath, Time, and Life: John Wiley & Sons, New York, NY, 583p.
Condig, K.C. and Soan, R.E., 1997, Origin and Evalution of Earth: Prentice Hall, Upper Saddle River, NJ,
498p.
Cooper, JD., Miller, R.H., and Patterson, J., 1990, A Trip Through Time (2™ Ed.): Merrill Publishing Co.,
Columbus, OH, 544p.
Dathe, David, 1993, Fundamentas of Higoricd Geology: Wm. C. Brown Publishers, Dubuque, |A, 246p.
Eicher, D.L., and McAlligter, A.L., 1980, Higtory of the Earth: Prentice-Hall, Inc., Englewood Cliffs, NJ,
413p.




King, P.B., 1977, The Evolution of North America(znd Ed.): Princeton Univ. Press, Princeton, NJ, 189p.

Lemon, RR., 1993, Vanished Worlds: Wm. C. Brown Publishers, Dubuque, 1owa, 480p.

Levin, H.L., 1999, The Earth Through Time (6" Ed.): Saunders College Publishing, Harcourt Brace College
Publishers, Orlando, FL, 568p. plus appendices.

Mintz, L.W., 1981, Higtorical Geology (3rd Ed.) C.E. Merrill Publishing Co., Columbus, OH, 611p.

Scientific American, 1976, Continents Adrift and Continents Aground: W.H. Freeman and Co., San
Francisco, CA, 230p.

Seyfert, C.K., and Sirkin, L.A., 1979, Earth History and Plate Tectonics (2™ Ed.): Harper & Row Publishers,
New York, NY, 600p.

Stanley, S.M., 1999, Earth System Higtory, W.H. Freeman and Company, New York, NY, 615p.

Stanley, SM., 1993, Exploring Earth and Life Through Time, W.H. Freeman and Company, N.Y ., NY, 538p.

Stearn, C.W., Carroll, R.L., and Clark, T.H., 1979, Geologica Evolution of North America (3" Ed.): John
Wiley & Sons, New York, NY, 566p.

Stokes, W.L., 1982, Essentids of Earth History (4™ Ed.): Prentice-Hall, Inc., Englewood Cliffs, NJ, 577p.

Wicander, R., and Monroe, J.S., 2000, Historical Geology: Evolution of Earth and Life Through Time (3
Ed.): Brooks/Cole, Pecific Grove, CA, 579p.




TENTATIVE LECTURE SYLLABUS
Syllabus/Introduction

Introduction: God's of Historica Geology; Chapters 1-2
Review Physicad Geology; Materids-

Process-Response; Stratigraphic Principles

Anatomy of Unconformities

Lithogratigraphic, Chronogtratigraphic; Chapters 2, 4 & 5;
and Chronologic Units Time Scde

Fundamentd Principles, Sedimentary
Environments and Facies, Facies Interpretation

Sedimentary Environments/Facies, Chapters 2-4
Sedimentary Rocks and Fossils, Handouts
Transgressions and Regressions

Fossils, Records of Evolution; Measuresof ~ Chapter 3
Time; Deciphering Functiona Morphology

Fossls and Sedimentary Rocks (Continued)  Chapters 3-4
Absolute Time Chapter 5

Rdative Time and the Standard Geologic Chapters 4-5
Time Scde

Earth “ Spheres’; Interior Zones, Aestheno-  Chapter 6
sphere; Lithosphere; Hydrosphere;

Atmosphere

Plate Tectonics & Terrane Andyss Chapters6 & 7
Pate Tectonics & Terrane Analysis cont. Chapter 7

Plate Tectonics Chapter 7

Plate Tectonicsin earth hitory: Chapter 7

Evolution, Sediment Types Basn Fll  Handouts

Room 119 Padnos Hall

Text Preface; Text endpapers, Handouts

Chapters 2 & 4; Handout

Chapters 2-4; Handouts

Geology 112
Mon. Jan. 5
Wed. Jan. 7
Fri. 9
Mon. 12
Wed. 14
Fri. 16
Mon. 19
Wed. 21
Fri. 23
Mon. 26
Wed. 28
Fri. 30
Mon. Feb. 2
Wed. 4
Fri. 6
Mon. 9

Precambrian Record: Oldest Rocks, Chapter 8

Origin of Life; Obscured Records



Wed. 11 EXAM #1 (20% of coursetotal) Chapters1through 7,

Fri. 13 Precambrian Record (Continued) Chapters 8-9
Mon. 16 Precambrian Record (Continued) Chapters 8-9
Wed. 18 Precambrian Record (Concluded) Chapters 8-9
Fri. 20 Ediacaran-Cambrian Trangtion Chapters 9-10

Mon. 23 Cambrian Record: Sequence Stratigraphy;  Chapter 10

Diversfication; Transgression

Wed. 25 Ordovician Record: Great Transgresson;  Chapter 11
A Modd for Defining Orogenies

Fri. 27 Slurian Chapter 12
[The27th islast W-day.]
March 1-5 Spring Break (possible dept. field trip)
Mon. Mar. 8 Devonian Chapter 12
Wed. 10 Devonian Chapter 12
Fri. 12 Devoniant Carboniferous Trangtion Chapters 12-1
Mon. 15 EXAM #2 (20% of total) Chapters8through 12 in part;
and partsof 1 through 7
Wed. 17 Carboniferous [Guest Lecture] Chapter 13
Fri. 19 Carboniferous. Cyclothems[Guest Lecture]  Chapter 13
[Sat. 20 SCIENCE OLYMPIAD]
Mon. 22 Permian Chapter 13
Wed. 24 Lifein the Pdeozoic Chapters 10-13
Fri. 26 Life in the Paeozoic-Mesozoic Chapters 13-14
Mon. 29 Lifeinthe Mesozoic Chapter 14

Wed. 31 Conclusion of Vertebrate Foss| Record Chapters 13-15



Fri. Apr. 2 Mesozoic Physicd Higtory Chapter 14

Mon. 5 Mesozoic Higtory (Conclusion) Chapter 14

Wed. 7 Mesozoic Physicd Higtory Chapter 14
[Student Scholarship Day Participation]

Fri. 9 Pantsin the Foss| Record Chapters 13-16

Mon. 12 Cenozoic History Chapter 15

Wed. 14 Cenozoic Higtory: Pleistocene Chapter 16

Fri. 16 Overview: Earth History asabassto Chapter 17
Environmenta Geology

Geology Dept. Ficnic TBA

Tues. 20 8:00t0 9:50 am., FINAL EXAM (20% coursetotal)



Geology 112 TENTATIVE LABORATORY SYLLABUS Room 128 Padnos

LAB MANUAL: Brice, J.C., Levin, H.L., and Smith, M.S., 2004. Laboratory Studiesin Earth History (8"
Edition), McGraw-Hill, Inc., New York, NY, 267p. + 3 plates.

DATE EXERCISE READING ASSIGNMENT
Janvary 8 Review Rocks and Minerds; Introduction  EXs. 1-3 Review of Earth Materids;
to sandstone and limestone classifications; Handouts

textura/sze andyds (dats. median, mean,
mode, standard deviation, mean deviation,
skewness, kurtoss)

15 Ancient Sedimentary Environments, EX. 4-5
Facies & Tectonic Settings (part of exercise will be homework)

22 Age Rdationships'Unconformities; EX.7,8,9
Rock Units'Time-Rock Units;
Ancient Shorelines [part of this exercise will be homework]

29 Sea Hoor Spreading & Plate Tectonics Handouts, EX. 6; Bonus game
[Homework: Radiometric Dating] EX.8
February 5 LAB EXAM #1 (15% of coursetotal)
12 Pate TectonicsModd &. Handouts
Terrane Analyss cont.
19 Fossls, Parts | (bring baggies & labding supplies) EX.10-11
26 Fossls, Part 11 : Useof Fossls ; Vertebrates EX. 12-13
March 11 Geologic Maps & Structures EX. 14; Review Phys. Geol. Lab
3-Point Problems;, Structura Contouring Manud; Handouts

(we will continue working with geologic maps as homework through the remainder of the semester)

18 Geologic Maps: Interpretation & Application Handouts [Guest Ingtructor]
25 Gypsum Mine Field Trip (Tentative) Handout
or Regiond Geology EX.15
April 1 Regiond Geology EX. 16-17
April 8 FIELD TRIP: Lake Michigan Shordline EX. 2, 5, 6, Handout

Apr. 15 LAB EXAM #2 (15% of coursetotal)



In generd, the answers to the questions in the manua will be discussed at the end of each lab. However, &b
manuas may be cdled in a the end of any lab for review/grading, and recording. Incomplete work may resultin a

5% pendlty.



