SEDIMENTOLOGY (Geology 232)

SPRING 2006 Ingructor: Bodljka Glumac
Sabin-Reed 101a Office: Burton 208; phone x 3680
Moming: M, W, F 10:00- 1050am. Office hrs: by appointment
Afternoon: M 1:10- 4:00 p.m. e-mail: bglumac@email.smith.edu

Course Description: A project-oriented study of the processes and produds of sediment formation,
trangort, depostion and lithification. Moden sediments and depostiond environments of the
Massachusetts coast are examined and compared with andent sedimentary rocks of the Connecticut
River Valley and eastern New York. Field and laboratory andyses focuson the description and
classification of sedimentary rocks, and on theinterpretation of ther origin. Theresults provide
uniqueingghtsinto thegeologic history of eastern North America

Course Goals: 1) to be able to goto an unfamiliar outcrop and know what kindsof questionsto ask
and wha types of daato collect; 2) to interpret dgpostiond settingsbased onrodk types and
sedimentary structures; 3) to andyze successionsof sedimentary rocks in thefield and laboratory to
interpret thegeologic history of an area; and 4) to draw connectionsbetween sedimentology and other
scientific disciplines and everyday life. These gods are accomplished throughworking on specialy
designal field and in-class activities grouped into several themes and projects.

Course Web Page: http://www.science.smith.edu/departments/geology/sed/
Tentative Course Schedule:*

* the course schedule will be modified as needed to allow the mog effective completion of all field and
in-class activities

Week Monday Wednesday Friday
Jan. 30D Introdudion: Who are we? | Siliciclastic sedimentary rocks.
Feb. 3 Why are we here?; Remember the rocks? Bcont
Afternoon: Siliciclastic sedimentary rocks B Remember the rocks?
Feb.6 D Siliciclastics: Remember Sedimentary structures:
Feb. 10 the rocks? Bcont; I need some structure in my life! Bcont
Afternoon: Sedimentary structures B [ need some structure in my life!
Feb. 13D Techniquesin Intro to depostiond Terrestrial environments:
Feb.17 Sedimentology; environments ... onto the land ...

Afternoon: Introdudionto the Chard Pond Project B Floods and Quakes?!

Feb.20D Terrestrial environments: Chard Pond project:

No class; Rally D
Feb. 24 ...onto the land ... Bcont; oclass: Rally Day Floods and Quakes?! Bcont

Afternoon:Introdudionto microscopy B What is your magnification?

Feb.27D Terrestrial environments: Coastal degpostiond environments:

March 3 ...onto the land ... Bcont.; ... over the edge ...

Afternoon: Petrography of silicicliclastic rocks B Quartz, quartz everywhere!
March 6D Marine environments: Marine depostiond environments:
March 10 ... into the sea ... ... into the sea ... Dcont

Afternoon: Petrography of carbonde rodks B Calcite everywhere! Or is it dolomite?
March 13D  Class debde: Intro to stratigraphy: But Intro to CT River Valey
March 17 Deep water dilemma how is this related to ... ? project: What happened?

Afternoon:Class debate Bcont,; or Field trip to Chard Pond (weather permitting)
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Week Monday Wednesday Friday
March 20D . :
March 24 No class. Spring Recess
March27D  CT River Valey project: Stratigraphy and stratigraphic correlation: Geology of the
March 31 What happened? Bcont; Grand Canyon: Is something missing here? front
Afternoon: Geology of the Grand Canyon; or Field trip (weather permitting)
April 3D CT River Valey project: Plate tectonics and sedimentation:
April 7 What happened? Bcont; Big holes in the ground
Afternoon: Field trip to the CT River Valley
Sat Apri Field trip to PlumIdand: Moden siliciclastic dgpostiond environments B
, April 8
Vamos a la playa!
April 10D Sed dynamics: Where did Plate tectonics and Preparation for weekend
April 14 the “playa” go? Beont, sedimentation Bcont trip: New York! New York!
Afternoon: Field trip to the CT River Valley
Sat, April 15 Field trip to New York State: Andent marine sedimentary rocks b

New York! New York!

April 17D New York project bfield New York project: New Science Careers: Discussion

April 21 trip follow up; York! New York! Bcont with Smith Alumnae
Afternoon: Petrography of NY samples, or Field trip

April 24D Basin andyss: Buria history of the Appdachian basin:

April 28 The Big Picture!; To subside or not to subside? Subside!
Afternoon: Petrography of the Appdachian samples; or Field trip

May 1 D Geologic history of the Team work on projects Course summary:

May 5 Appdachian basin Bcont; Last but not least!

Afternoon:Geologic history of the Appdachian basin; or team work on projects

Course Requirements: Attendance and active paticipaion in class meetingsand onfield trips
Completion of all assignments.

Texts (copies are in thefile cabinet in the classroom):

Prothero, D.R., and Schwab, F., 2004 Sedimentary Geology: An Introdudion to Sedimentary
Rocks and Stratigraphy, 2nd edition: W.H. Freeman and Company, New Y ork, 557 p.

Tucker, M.E., 2003 Sedimentary Rocks in theField, 3rd edition: JohnWiley & Sons New Y ork,
234p. (optiond)

Other Material:
Field clothes and shoes.
Provided by theindructor: field notebook,rock hammer, acid botle, eye goggles, handlens
sediment size gauge hard ha.

The course schedule and procedures are subject to change in the case of unexpected circumstances.



Assignments:
¥ Activities:
Themes and Projects Activities
Silicicladic rocks: various readngs ard
Remember the rocks in-class actvities
Sedmertary structures various readngs and
Is this structured enough? in-class activities
stratigraphic column
Chard Pond project: field acivities
Floods and Quakes?! first draft (optional)
Final write-up
CT RiverValley gedogy: thin-section petrography
Where am I? field acivities
What happened? first draft (optional)
final write-up
thin-secion petrography
Ancient marine rocks: field acivities
New York! New York! first draft (optional)
final write-up
Depositional environments: various readngs and
... onto the land ... and in-class activities
... into the sea ... class debate and write-up
field trip to Plum Islard
Stratigraphy: stratigraphic correlation
But how is this related to ..? Grand Caryon rocks
& Is something missing here? Grand Caryon gedogy
Microscopy: Quartz & silicicladic petrography
calcite everywhere carbonate petrography
Plate tecbonics & sedmentation: plate teconicsactivity
The Appalachianbasn - the Appalachiansuite
The big picture! burial history curves
in-class activity
¥ Readings

¥ P& S = Prahero, D.R., and Schwab, F., 2004, Sed mentary Ged ogy.
¥ T = Tucker, M.E., 2003, Sedmertary Rocks in the Field.

Additional readngs arein thefile cakinetin the classroom.

Tentative assignment schedule* (indicates when the assignments need to be completed by):
* If needed, youwill get updaed course and assignment schedules during the semester.

*During class

Date Before class meeting >
meeting

¥ P&S, p. 2-17: Sedimentary rocks: An introduction

Wi 21 ¥ T, Ch. 4: Sedimentary rock texture
¥ T, p. 29-40: Sedimentary rock types

F 2/3 ¥ P&S, Ch. 5and 6: Sandstones and conglomerates; Mudrocks
¥ P&S, p. 45-64: Sedimentary structures

W 2/8 ¥ T, p. 83-118, 127-162: Sedimentary structures (browse)

M 2/13 ¥ T, Ch.2: Fieldtechniques draft strat

¥ P&S, p. 334-338: Measuring and describing stratigraphic sections column




*During class

Date Before class meeting >
meeting
F 2/17 ¥ P&S, Ch. 8: Terrestrial sedimentary environments
¥T,p.213-218: Tables8.2t08.7
¥ P&S, Ch. 2: Weathering
¥ P&S, p. 76-81: Sandstone composition
M 2/20 ¥ Handout on magma composition and Bowen@ reaction series (from Monroe &
Wicander: The Changing Earth).
¥ Wampler, J.M., 1997, Mythical influences of crystallization temperature and
pressure on the susceptibility of minerals to weathering: Journal of Geoscience
Education, v. 45, p. 74-76.
F 2124 findize stratigraphic column and prepare ideas for discussion
complete
M 2/27 ¥ review readings for 2/20 perrography
workshest
W 3/1 ¥ P&S, Ch. 9: Coastal sedimentary environments
¥T,p.219: Table8.8
¥ P&S, p. 212-214, 217-226: Carbonate rocks complete
¥ T, p. 40-50: Carbonate rocks
M 3/6 ¥ T, p. 119-127: Depositional structures of carbonate rocks pvit g?l(gér?pe;]ty
¥ P&S, p. 236-262: Carbonate environments
¥ T, p. 112: Figures 8.18 and 8.19; p. 222-223: Tables8.11 and 8.12
w 3/8 ¥ P&S, Ch. 10: Siliciclastic marine and pelagic environments
¥ T, p.220-221: Tables8.9 and 8.10.
prepare for class debae Bdraft summary write-up
¥ P&S, p. 35-41: Sediment gravity flows
M 3/13 ¥ P&S,p. 203-209: Continental slope and rise sediments
¥ Shanmugam, G., and Moiola, R.J., 1995, Reinterpretation of depositional
processes in a classic flysch sequence (Pennsylvanian Jackfork Group), Ouachita
Mountains, Arkansas and Oklahoma: AAPG Bulletin, v. 79, p. 672-695.
¥ Discussions & Reply to Shanmugam and Moiola (1995)
¥ Shanmugam, G., 1996, High-density turbidity currents: Are they sandy debris
flows?: Journal of Sedimentary Research, v. 66, p. 2-10.
findize debate summary write-up Grand Canyon
W 3/15 ¥ browse through P& S, Ch. 15-18: Stratigraphy; focus on: transect and
¥ p. 305-308: Transgression and regression (review) rocks
¥ p. 317-328: Correlation; and The nature of the control
3/17 finish examining Grand Canyondisplay and sample suite sart CT
petrography
M 3127 Chard Pondwrite-up draft (optiond) Grand Canyon
worksheset
F 3/31 findize Grand Canyonworksheet
M 4/3 complete CT
petrography
w 4/5 ¥ P&S, p. 437-451: Tectonics and sedimentation (skip: Geosynclines, p. 440-442) plate tectonics
worksheets
F a[7 Chard Pondfind write-up
field trip preparation
Sat  4/8 ¥ P&S, p. 171-182: Barrier complexes
¥ |slands at the Edge: Nationa Geographic, August 1997, v. 192, p. 2-31.
¥ P&S, p. 302-309: Facies; Transgression and regression
W 4/12 ¥ seereadings for 4/5
¥ P&S, p. 424-437: Basin analysis
F 4/14 CT River Valley project write-up draft (optiond)
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*During class

Date Before class meeting >
meeting
¥ P&S, Ch. 12: Carbonate environments (review)
Sat  4/15 ¥ P&S, Ch. 11: Carbonate rocks (review)
¥ T, Ch.6: Fossilsinthefield
¥ p. 12-16 from Marshak, S., 1990, Structural geology of Silurian and Devonian
stratain the Mid-Hudson Valley, NY : Fold-thrust belt tectonics in miniature:
Geological Survey, New Y ork State Museum Map and Chart Series 41.
M 4/17 start NY
petrography
findize NY perography complete
M 4/24 ¥ P&S, p. 305-308: Transgression and regression (review) Appaachian
petrography
¥ Wilkerson, M.S., and Hsui, A.T., 1989, Application of sediment backstripping condruct
W 4/26 corrections for basin analysis using microcomputers: Journal of Geological burial curves
Education, v. 37, p. 337-340.
F 4/28 CT River Valley project find write-up
¥ Hatcher, R.D., Jr., 1989, Tectonic synthesis of the U.S. Appalachians, in Hatcher, complete
M 5/1 R.D., J., Thomas, W.A., and Viele, G.W., eds., The Appalachian-Ouachita Appdachian
Orogenin t.he United States: The Geology of North America, v. F-2, p. 511-535. workshest
Focus on Figure 9.
F 5/5 NY project write-up draft (optiond)
F 5/12 (last day of exams) NY project find write-up due by 12:00 noon to BG

*I f thisfield is empty there will bevariousin-class and field activities to complete during class

meeting.

Grades:

¥ Course paticipdion (in al field and in-class activities): 20%

¥ Chard Pondproject:

- writeup: 10%
¥ Petrography exercises:

Siliciclastics: 5 %
Carbondes. 5%

thelowest course paticipaion gradewill bedropped

stratigraphic column: 3 %

¥ Grand Canyonactivity: 5%
¥ Class debae summary write-up: 3 %
¥ CT River Valley project:

petrography: 5 %
write up: 15%

¥ NY project:

petrography: 5 %
write-up: 15%

¥ Basin andysis.

Appdachian petrography: 5 %
Appdachian burnal curves and geologic history: 4 %
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Grading criteria:

Late assignments: 10 % will betaken off for each day overdue

¥ For written assignments:

grade criteria

outstanding explanaion with supeior suppoting information; unusud
100 ingghtsandflashes of brilliance; creative and origind andyses and
thoughs, goes well beyond minimum required for assignment.

goodsolid job on explanaion, with excellent support from samples,
90 examples, daa, figures, etc.; excellent reasoning or excellent
explanaions goes beyondthe minimum required for the assignment.

80 goodsolid job; does what the assignment asks; decent reasoning or
explanaions decent suppot by daa, examples, figures, etc.

decent explanaion buttoo genera or some inaccuracies or flawsin
70  reasoning or coverageis accurate but cursory and does not meet the
minimum required for acomplete answer.

does not effectively address assignment; fails to suppott assertionswith
60 daaor examples; undear explanaions inadequéae undestanding;
major flaws in reasoning or explanaions

0 answer missing or does not answer the question

¥ For course paticipation (effort to successfully complete field and in-class activities):

grade criteria
3 great participaion!
2 adeguae paticipdion
1 inadequae paticipaion
0 student absent




