What you need to know, Final Exam 

This is cumulative, so the entire course is fair game.  Questions will focus on material relevant to last 1/3 of course, which includes Baraboo fieldtrip.  In addition: 

Skills and concepts from the lab assignments
You will get questions on observations and quantifications of displacement and strain.  You will get questions about interpretation and quantification of stress.  You will do be graded on your ability to separate observations and interpretations.

Failure:
Brittle, ductile

Failure criteria (tensile, von Mises, Coulomb)

Mohr circle constructions and basics


Going between Mohr circles & reality

Effects of P, T, etc., on failure and rock strength

PLUS: You need to know how these concepts apply to real rocks

Tectonics (Chapters 14 & 15 in Park):
Overall



Statement of plate tectonics

Forces of plate tectonics

Descriptions of upper part of Earth, in terms of composition (e.g., crust) and mechanical behavior (e.g., lithosphere)

Cross-sections of oceanic & continental crust

Convergent tectonics


Active margins


Different of convergence and contraction and shortening (1D)


Slab Rollback


Elements of a convergent subduction boundary


Elements of a convergent collisional boundary (including sutures)

Divergent tectonics


Different of divergence and extension and elongation (1D)


Passive margins


Basin and Range-style extension vs. core-complex 


mid-ocean spreading centers

Transcurrent tectonics


Transform faults – active vs. passive parts


San Andreas fault


Development of San Andreas system

Western US:
Know timeline of different events

Be able to distinguish different tectonic events

Be able to recognize features on a map

What you need to know about strain:
Translation, rotation, pure strain

Finite strain, infinitesimal strain, displacement

Pure shear vs. simple shear, coaxial vs. noncoaxial deformation

Elongation vs. stretch

Flattening and constriction

The strain ellipse and ellipsoid, and principal strain axes

Flinn diagrams

Shortening & lengthening of lines

How to calculate strain rates

Infinitesimal strain axes (ISA)

How to calculate finite strain from a deformation matrix


(if I give you equations – don’t memorize them)

What you need to know about stress:
Stress Ellipsoid and principal stress axes

Stress (normal and tangential) on a plane

Fundamental stress equations


(I will supply them, you need to know how to use and apply)

Be able to calculate stresses on plane from applied conditions

Hydrostatic, Lithostatic, Deviatoric, Differential, and Effective Stress

Role of anisotropy & pore fluid pressure

The concept of rock failure

The difference between stress & strain

What you need to know about rheology:
How to distinguish between different rheologies

Elastic, plastic, viscous (linear and power law) rheology

Young's modulus, Poisson's ratio, viscosity

How to calculate different rheologies

