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1st OPPORTUNITY NOVEMBER EXAMINATIONS 2008
GLY 3332-Structural Geology Paper 1.

Instructions: Answer  any six  questions.  All questions in each section carry equal Marks. Total marks =120
Time Allowed: 3 hours.
1.  A jointed granite  occurring on the southern flank of the Bloed Koppie granite body  has the dimensions of 500cm by 400cm at the base and 60 cm thick, and rests conformably on granite and has been recognised by the National Parks people to be unstable.  The National Parks have requested your advice and you have suggested bolting the jointed granite body down with a steel rod inserted normal to the face of the main granite.  The situation is shown in Figure 1.  Given that the density of the granite is 2.4g/cm3;  calculate 

a.  the amount of shear stress that the bolt is compensating. 
(8)
b.  What is the total force being compensated by the bolt? 
(8)
c.  In order to avoid rock falls from the jointed granites, a consulting firm suggests using wire netting anchored to the granite. Discuss the effectiveness of your method as opposed to the wire netting. (4)
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Figure 1, for question 1.
2. (a)  Discuss the following states of stress and in what conditions of deformation we are likely to encounter them (i) uniaxial Stress state, (ii) hydrostatic stress state, (iii) axial stress state.
In each case give the value of the maximum shear stress.

 (6)
(b) The Auas  quartzite formation is stable with a confining pressure of 20MPa and a differential stress of  80 MPa.  However, when a fluid pressure equal to a quarter of the differential stress is introduced the Auas quartzite fractures, with a coefficient of friction of 0.5773.  Find the normal stress and shear stress responsible for failure in the Auas quartzite.  What is the cohesive constant and tensile strength of the rock for the Auas quartzite?


 (14)
3. (a) Discuss the differences in strain distribution between similar and parallel folds.  Explain why the distribution occurs in the manner that it is observed.       








 (8)

(b) What mechanism is required for the formation of (i) boudins (ii) mullions (iii) slickenside striae, (iv) crenulation cleavage, (iv) fold hingeline lineations.








(8)
(c) Which of the fabrics in (b) are penetrative and which are not.  Explain your answer 







(4)

4.  In a rock deformation experiment at 400°C, the following readings were taken:

	%Strain
	0.5
	1
	1.25
	1.5
	1.8
	2
	2.8
	3.6

	Time(seconds)
	560
	690
	750
	850
	1000
	1050
	1200
	1280


(a) Plot a graph of strain versus time, and divide it into respective regions of deformation 






(4)

(b) For each part of the graph in (a), discuss what type of deformation the rocks are experiencing. 





(6)
(c) Discuss the deformation mechanism taking place as the rock is deformed and comment on the nature of microstructural changes. 

(4)

(d) For each part of the deformation in (a) calculate the strain rate. (6)

5. (a) Three deformation events D1, D2 and D3 are recorded in the Unene area. A reconstruction has been done by an exploration geologist, searching for gold lodes that occur in F1 and F2 fold noses.  D1 was a folding event whose F1 fold axes were refolded by D2.   D2 was non-coaxial and  refolded the F1 folds, such that the F2 fold axes are now trending in a NW and SE directions  and plunging at 30° to the southeast.  L1 lineations that formed during D1 are measured at 40° towards the SW and 35(towards the NE.  L2 lineations that parallel F2 axes vary between 32( to the NE and 29°to the NW.  D1 folded a compositionally layered pelite-sandstone succession.  Both D1 and D2 produced axial planar foliations.   D3 was a crenulation cleavage forming event, such that the crenulation hinge lines were more or less parallel to the mineral lineations of D1 (L1).
(i) What type of fold interference pattern would you predict as a result of D1-D2 deformation? 

(4)
(ii) If down dip lineations had developed during D1 as a result of slip folding, what is their orientation after D2? (8)
(iii) Explain briefly why crenulation cleavage formed during D3? 





(4)
(iv) If drilling were to be carried out to test for the presence of quartz vein hosted gold deposits in F2 hinge zones, suggest the orientation of the drill hole for the shortest possible distance to intersect the mineralisation. (4)
6.  Given that a deformed ellipse has the following semi-axes lengths: S1 = 1.20, S2 =0.7.  The angle ( =35(.  Calculate the values of the shear strain ((), the combined quadratic elongation (() and the angular displacement (().      (12)  
(b) Discuss the merits for calculating logarithmic strain in rocks?  Does that have a bearing on mineral exploration? If yes, how; if not, why not?        (8)
7. (a) Discuss how foliation develops and the deformation mechanisms responsible in rocks at lower greenschist facies.


      (10)
(b)  Discuss the processes and conditions involved during dislocation creep.  (10)
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