Homework: questions on Journal of Structural Geology article

by Tikoff and Greene*

Here’s our third journal article of the semester.  As you might expect, the articles are getting more complicated, as your knowledge and understanding increases….  Remember, it helps to focus your attention on what you want to glean from the article.  The questions below are, as always, just variations on the fundamental questions I expect you to have in mind any time you read a journal article, and should guide you to an understanding of this complex study.  The article describes the authors’ observations of three-dimensional strain, or structural fabrics, in shear zones in the Sierra Nevada, and their attempt to explain their observations.  In preparation for our class discussion, please answer the following questions.  Please bring two copies of your typewritten answers to these questions to class next Wednesday.  (I suggest getting started this weekend though, because you will also have a take-home quiz due Wednesday, as usual.)  One is to turn in at the beginning of class; one is for your own reference during the discussion.

As an added bonus, here’s a list of some terms you will need to know as you read.  (When you come across other unfamiliar terms, look them up in a geologic dictionary!)
Syntectonic: formed during deformation

Partitioned: divided, or separated; for example, heterogeneous deformation may be partitioned, so that some of it is accommodated on faults, but the unfaulted rock between is also strained

Gradient: a gradational change

Transcurrent: roughly strike-slip

Wrench: roughly strike-slip

1. What is especially unusual about lineations in the Rosy Finch – Gem Lake shear zone?  In answering this question, be sure to give sufficient background information.  For example:  How have lineations in shear zones traditionally been interpreted?  What is transpression?  What kind of plate boundary might be a “region of oblique convergence”?  

2. Why do the authors think it is important to understand lineations in transpressional settings?  Why do they think it is important to understand the lineations in the Rosy Finch – Gem Lake shear zone?

3. Data collection:  

a) What is the Rosy Finch – Gem Lake shear zone?  Where is it?  When did it form?  

b) The Rosy Finch shear zone:  What kinds of rocks does it deform?  What kinematic indicators suggest dextral shear?  What defines the foliation?  What defines the lineation?  What are the orientations of the foliation and lineation?

c) The Gem Lake shear zone (both in general, and within the Kuna Crest granodiorite):  What kinds of rocks does it deform?  What kinematic indicators suggest dextral shear?  What defines the lineation?  What are the orientations of the foliation and lineation?

4. Interpretation:

a) The authors describe two different kinds of transpression: pure-shear dominated transpression and wrench-dominated transpression.  In pure-shear dominated transpression, what is the predicted orientation of lineations?  In wrench-dominated transpression, what is the original orientation of lineations?  What happens to those lineations as finite strain increases?  In a transpressional shear zone, if you see a horizontal lineation, what can you infer?

b) The authors describe two models of partitioning at great length.  Read through their descriptions, but do not get bogged down in the details.  Essentially, what they are saying is that deformation in a shear zone can be partitioned into regions that experience more simple shearing, separated by regions that experience less simple shearing, and that this partitioning affects the lineations that develop.  BUT – there is a tremendously important consequence of this partitioning, related to interpreting the observed lineations in the Rosy Finch – Gem Lake shear zone, described at the end of page 37.  What is it?  

c) What possible explanations do the authors propose for why the Rosy Finch – Gem Lake shear zone lineations vary?  What is their preferred explanation?  Why do they prefer this explanation?  

5. Is their explanation convincing?  Why or why not?  

6. What questions, if any, does this article raise for you?  

* Tikoff and Greene, 1997, Stretching lineations in transpressional shear zones: an example from the Sierra Nevada Batholith, California.  Journal of Structural Geology, v. 19, no. 1, p. 29-39.
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