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Time allowed: 3 hours.                                    Answer all questions

1. Study Figure 1 carefully and answer the questions that follow:

A lower coal seam is encountered at a depth of 200 m through a vertical borehole drilled at A.  At point C, an upper coal seam is found on the surface and the lower coal seam is found at a depth of 300 m.  Another borehole at D, reaches the lower coal seam at a depth of 300 m as well, and the upper coal seam occurs on the surface.  The lower and upper coal seams have a constant vertical separation. 

(i)  Deduce the strike and dip of both coal seams.


[5]
(ii) Trace out the outcrop patterns of both coal seams, and indicate them clearly on the map.







[10]

(iii) Shade in the areas where either one or both seams can be mined in an open pit if the maximum overburden (depth to coal seam) is 100 m.

[15]

(iv) Estimate the depth of the lower coal seam at point B.

[15]

2. Given the following structural data, perform a structural analysis of the structure.  State clearly the significance of down-dip lineations and those that are parallel to the fold axis/axes.[15]
	structure
	                     dip
	                            Dip-direction

	foliation(S1)
	26
	331
	

	
	30
	335
	

	
	33
	333
	

	
	34
	333
	

	
	36
	334
	

	
	28
	337
	

	
	30
	168
	

	
	21
	170
	

	
	24
	166
	

	
	29
	329
	

	
	24
	166
	

	
	25
	168
	

	
	27
	167
	

	
	23
	172
	

	
	19
	173
	

	
	20
	170
	

	
	22
	166
	

	
	23
	167
	

	lineation down dip
	plunge
	
	trend

	
	17
	
	018

	
	18
	
	338

	
	19
	
	165

	
	22
	
	330


3. The Khan river area is characterised by dome structures.  In one particular area, the eastern limb of the Khan formation is oriented 076(, 44( SE, and the other limb is oriented at 330(, 40( SW.  The southwestern limb posses ripple marks oriented 34( towards 272(.  Cretaceous sediments overly the Khan Formation and they are not deformed.  These sediments are oriented 010(, 30( W.  
(a) Deduce the orientation of the fold axis of the Khan Formation during Cretaceous times.  







[15]
(b) What was the current direction during the deposition of the Khan Formation 










[25]
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