REVIEW SHEET FOR TEST #1

GEOS 304 (S’03)

Test will be in BIO208, Thursday 2/20/03, 11 am

One hour, closed book. 

This exam will emphasize the introductory concepts we provided on large-scale tectonics and active structure, as well as the geometry, kinematics, and dynamics of faults and joints. You will have to use the visualization techniques that you have learned in class (as well as the field trip and labs).  Be prepared to solve problems, such as you’ve done for Homework 1 and 2.  Following are the main topics that you should be familiar with.

General 

· Be able to solve the geologic history of a region based on cross-cutting relationships, faulting, etc., as you din in homework #1 and failed quiz #2.

· Know the three types of structural analysis (geo, kinematic, and dynamic) and what they are (Lecture 1);

Plate tectonics:

· What are the major compositional layers of the Earth?

· What is lithosphere and asthenosphere? 

· Geometry of spreading centers (be able to draw a well-labeled map view)

· Understand the significance of transform faults

· Understand what is absolute vs. relative plate motions

Active tectonics

· Know the time-scales of various structural analyses (slides 4 and 5 in my PowerPoint on Active tectonics);

· Be able to identify types of active faults in slides;

Structure visualization

· Be able to identify dipping structures in map view (by applying the rule of V’s. Are they steeply dipping, etc?

· Be able to identify unconformities in map view

· Same for intrusive relationships. 

General aspects of faults

· Expected orientations of faults and senses of offset with respect to principle stress axes, and theory behind 30º angle (in today’s lecture).  

· Know how near-surface stress fields (sigma 1, 2, and 3) are oriented in extension, compression, and strike-slip environments, and be able to predict the orientation of normal, reverse, and strike-slip faults in easy problems. 

· Classification and real-world examples of faults (i.e., you may see slides or photographs or block diagrams)

· Understand slip versus separation in map view, in cross section view, and with block diagrams.

· Be able to work out a fault history given cross-cutting faults (like in quiz)

· Know geometry (hanging-wall-up, etc.) and age (older-over-younger, etc.) of offset 

Joints

· Be familiar with joint geometry;

· Know the fundamental types of joints and shear fractures (modes I, II, and II);

· Know the three competing mechanisms that contribute to joint formation;

· Know a few geological settings in which joints might form.

· Be able to explain what is exfoliation jointing, cooling jointing, tectonic jointing;

· Be able to determine sense of shear in vein-filled shear fractures (like we did in class)

Stress and the Mohr diagram

· Know how to calculate lithostatic (aka hydrostatic) stresses in the Earth’s crust;

· Be able to define the principal stress axes;

· Be able to describe the normal stress and shear stress on a plane that has a specific orientation with respect to sigma 1.  Know how to do this with a diagram showing a specimen in a deformation apparatus and with a Mohr stress diagram.

· Be able to describe the behavior of a sample in a deformation apparatus using a stress-strain diagram.  Know how to plot this information on a Mohr stress diagram.

· Know how the Coulomb failure envelope is determined, and be able to use the envelope to predict the failure conditions of a new specimen (like homework 2).  

· Be familiar with the effects of confining pressure and pore fluid pressure on deformational behavior.  Be able to show these on stress-strain and Mohr stress diagrams.

· Know how the tensile and transitional tensile failure envelopes are determined, and how theta changes as confining pressure changes.  

· Be able to describe the failure envelope at very high confining pressures (Von Mises failure envelope), and also how this is shown on a stress-strain diagram. 

· Be able to use the frictional sliding envelope (Byerlee’s law) and the Coulomb failure envelope to describe the effects of a pre-existing fracture on a specimen during deformation.

Stress and deformation
· Be able to draw stress- strain diagrams and show elastic and plastic behavior, as well as yield strength of rocks;

· Be prepared to show the mechanism of faulting on such a diagram;

· Know how a ductile rocks is defined on stress-strain diagrams;

· Draw a stress-strain diagram for an ideally plastic material 

· Know the effects of confining pressure, temperature, fluid pressure, and strain rate on strength;

· Know a few examples of weak and strong crustal rocks;

· Be able to define the brittle-ductile transition in the Earth’s crust, illustrate with a strength vs. depth diagram;

· What are the fundamental geologic consequences of the brittle (shallow) vs. ductile (deep) behavior of rocks? Earthquakes, rock deformation. 

Additional items:

· You will NOT need to know the geologic time scale (periods and ages) – I’ll provide one in case any problem will require usage of the time scale. 

