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GGY4089-Structural Geology Assignment No. 4. Strain Due 22nd August 2008

1. Show that the ellipse : 9x2+36x-8y+4y2+4 = 0 can be written as (x+2)2/4 + (y-1)2/9 = 1.  Find the foci of the ellipse and the distances a, b and c. If the ellipse represents an original circular outline before deformation, what was the radius of that particular circle?
2. What are the main differences between homogeneous and heterogeneous deformation.  Indicate two structures that may arise out of each of these two deformation mechanisms.
3. Given the Eulerian equations that express the initial state viz:
x= x’ - (y’

y= y’

determine the general form of a deformed ellipse centred at the origin given by:

Ax2 –2Bxy+Cy2 = 1.  If this ellipse was a finite strain ellipse of a previous homogeneous deformation, the current transformation represents a superposed homogeneous deformation, what can be said about superposed homogeneous deformations?

4. Given the following ellipse given by 

(a2+c2)x2 + 2(ab + cd) xy +(b2+d2)y2 = 1.  Use the transformation of the given Eulerian coordinates and simplify the expression.  Determine the form of the deformed ellipse and discuss the geological significance of the result!

Consider a shear zone being deformed by simple shear in a progressive manner.  (a) At what angle will the tension veins appear, and why do they become sigmoid as deformation progresses?

5. Given that a deformed ellipse has the following semi-axes lengths: S1 = 1.50, S3 =0.7.  The angle is given as ( =25(.  Calculate the values of the Shear strain ((), the combined quadratic elongation (() and the angular displacement (().  

6. Mr Omaere found interesting xenoliths in a deformed granite.  Being the only unit in his area that could be used to gauge the strain history of the rocks he took the following measurements (in cm) along the xy-plane, xz-plane and yz- plane.

	direction
	Outcrop 1
	Outcrop 2
	Outcrop 3
	Outcrop 4
	Outcrop 5
	Outcrop 6
	Outcrop 7
	Outcrop 8

	x
	5
	5
	4
	4
	5
	6
	5
	5

	y
	4
	4
	3.6
	3.4
	3.5
	5.2
	3
	4

	z
	2.5
	3.5
	2.1
	2.1
	3
	3
	2.5
	3


Use the Flinn diagram to calculate the type of strain experienced in the area.  If the granite were the only unit exposed, deduce what type of structures may be present in mid-amphibolite facies grade rocks.  In order to achieve this result what assumption did Mr Omaere make? Comment on the deformation pattern.

Use the above data to come up with the logarithmic strain in the area, and state whether there was a general volume increase or decrease giving attendant reasons.  Suppose the deformation was constant volume, what would have been the original average diameter of the xenoliths in the granite?
