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1. Study the map given in figure 1 carefully. Figure 1, shows a part of the a coal seam that crops out in the area.  Below and above the lower and upper coal seams occur grey mudstones.  Above the ironstone nodules occurs purple mudstones that grade into shales.  This coal seam is also found at a depth of 300 m in the boreholes at several points marked as X.

(a) Complete the outcrop of the coal seam and determine the depth at which it would be encountered at shafts put down at Y and Z.

[12]
(b) Insert the outcrop of another coal seam which lies 300 m higher (vertically) in the succession.





[5]
(c) Draw a cross-section along the line P-Q.



[20]

(d) Plot the fold axis from the map on a stereonet, and determine its plunge.









[5]
(e) If an open pit mine can be operated where the overburden is less than 50 m, shade the areas suitable for such a venture.


[8]

(f)  If we were to dig an addit (tunnel) at D due south, into the hill, following the gradient of the coal seam, what would be the gradient of the addit?









[10]
(g) Write a brief geological history of the area, beginning with deposition of the rock units.







[10]
2. The Leopards Rock formation is folded, with fold axes oriented at 20( towards the south.  The fold forms a symmetrical structure, with the west dipping limb having a strike of 325(.  The east dipping limb possesses slip lineations oriented at 30( towards 102(.  The mylonite is overlain by a 30( west dipping “Sleeping Dogs Lie Idle” Formation (SDLIF).  The sandstone beds within the SDLIF possess ripple marks that plunge 25( towards 226(.  
(a) What was the current direction and orientation of the ripple marks during the sandstone times of the “Sleeping Dogs Lie Idle Formation?
[5]
(b) During the deposition of the sandtone beds of the SDLIF, what was the orientation of both limbs and fold axis of the Leopards rock formation?  [10]                                                                                         
(c) What was the orientation of the slip lineations before the tilting of the upper SDLIF?







[5]

(d) If the fold axis is exactly parallel to ripple marks that existed before deformation of the mylonite, what was the orientation of the ripple marks before folding occurred?





[10]
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Figure 1.  Submit the completed map with your answer sheet.
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