Instructor’s Notes

Sedimentation and Tectonics:  Geologic History of the Appalachian Basin

- Note that the assignment has two worksheets.  While worksheets are an easy way to organize assignments, ideally I would prefer to challenge the students to formulate their own relevant questions (with my guidance the main questions would end up similar to those from the example worksheets included).  Thus, one of my main course objectives (included in the syllabus) is to know what kinds of questions to ask and what types of data to collect (to answer these questions).

- For backstripping analysis I use an old program (Subside!; see: Wilkerson M.S., and Hsui, A.T, 1989, Application of sediment backstripping corrections for basin analysis using microcomputers: Journal of Geological Education, v. 37, p. 337-340), which is no longer commercially available.  There are many newer (and better) alternatives, including for example:

Larrieu, T.L., 1995, Basin analysis with a spreadsheet: Journal of Geoscience Education, v. 43, p. 107-113.

OSXBackstrip by Nestor Cardozo (nfcd@mac.com) is freeware available from: http://www.apple.com/downloads/macosx/math_science/osxbackstrip.html

- To help students interpret subsidence curves you may want to share with them information about mechanisms for basin subsidence such as:

Allen, P.A., and Allen, J.R., 1990, Basin Analysis: Principles and Applications: Blackwell, 451 p.: Figure 1.12 The three basic mechanisms for basin subsidence (p. 14); and Figure 6.11.  Sequence of diagrammatic cross-sections of the Appalachian foreland basins (p. 156).

Einsele, G., 1992, Sedimentary basins: Evolution, Facies, and Sediment Budget: Springer-Verlag, 628 p.: Figure 12.30. Model showing transition from remnant oceanic basin to foreland basin (p. 486).

- To help with tectonic interpretations any paleogeographic interpretation maps are useful, such as those from Paleomap Project by Christopher R. Scotese (http://www.scotese.com/).  I especially like the reconstructions from:

Prothero, D.R., and Dott, R.H., 2004, Evolution of the Earth, 7th edition: McGraw Hill, 524 p.: Figure 11.36.  Ealry Ordovician paleotectonic map showing inferred relationships of North America to Europe and Africa (p. 255); Figure 12.44.  Paleotectonic map showing final closure of the proto-Atlantic (Iapetus) Ocean in middle Paleozoic time (p. 293); Figure 12.45.  Hypothetical evolution of northern Appalachian-Caledonian orogenic system (p. 294); and Figure13.28. Hypothetical scenario for the evolution of the southern Appalachian orogenic belt (p. 320).

Hatcher, R.D., Jr., 1989, Tectonic synthesis of the U.S. Appalachians, in Hatcher, R.D., Jr., Thomas, W.A., and Viele, G.W., eds., The Appalachian-Ouachita Orogen in the United States: The Geology of North America, v. F-2, p. 511-535.  Focus on Figure 9.

- Help students with possible interpretations of subsidence curves.  Of particular interest are times represented by unconformities and rapid subsidence.  Could these be related to tectonics and how?  Think about relating unconformities to orogenic events and to lithospheric flexure, and rapid subsidence to foreland basin formation.

For additional information including the solutions to this activity contact Bosiljka Glumac (bglumac@email.smith.edu).

