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Instructions: Answer any five questions.

1. (a) Given that Mr. Nawa Mwalalapo measured several pebbles of a conglomerate in the Gammsberg area and found that the strain could be represented on the Flinn diagram, as xav/yav =2.916; yav/zav = 1.6 where the subscript av means average. Given that   loge(1+(V) = e1 + e2 + e3, such that e2 =0.2, find the volume change that occurred in the conglomerate represented by these values, and the individual values of e1 and e3.  Plot this deformation on the Flinn diagram and interpret the result.








[15]
(b) From your value of strain in (a) Suggest what kind of structures are likely to be present in this area?





[2]
(c) Why and how is ductility controlled in a crystal undergoing plastic flow?[8]
2. (a) Mr. Howaboutthat Htrea performed some strain measurements on deformed granites.  His ellipses averaged as follows: Semi-major axis was 1.87, whereas the minor semi axis was 0.85.  Lines could be approximated to have moved an angle of 25( in a clockwise direction from the undeformed state to the deformed state.  Find the quadratic elongation ((f) due to this deformation and the corresponding shear strain (().  
(a) What was the angular strain (() in this case? 
(b) If you are told that this was plane strain, comment whether there occurred any volume changes in this case, substantiating your response.
3. (a)  Discuss the role played by fluids during deformation and metamorphism of rocks.

(b) 
Discuss the effect of temperature on differential stress.

(c) Discuss the effect of strain rate on rocks undergoing deformation at (i) low temperatures, of 100(C and below; (ii) medium temperatures of 450( 
4. At granulite facies grade of 860(C and 8.5 kb a basic rock recorded the following mineral assemblage: plagioclase + orthopyroxene + clinopyroxene + garnet, while it has a later amphibolite record of garnet + plagioclase symplectites, plus biotite and hornblende, separated from the granulite facies zone by a mylonite zone.  From this information, 
(a) what is the significance of the garnet-plagioclase symplectite? 
(b) Draw a schematic P-T path for the two textures.  
(c) What is the tectonic and structural significance of these textural relations? 
(d) What deformation mechanism was responsible for the production of these textures?
(e) Write schematic components equations that give the amphibolite assemblage from the granulite assemblage given that:Plagioclase:CaO, Al2O3;SiO2 orthopyroxene: MgO, CaO, FeO, Al2O3, SiO2; Garnet:  MgO, FeO, CaO, Al2O3, SiO2, , Sillimanite:  Al2O3, SiO2; Biotite: K2O, MgO, FeO, Al2O3, SiO2.H2O; Hornblende: CaO, MgO, FeO, Al2O3, SiO2, H2O

(f) what does the mylonite zone in this case represent?
5. (a) Discuss the generalized stratigraphy of the Archean and Neoproterozoic eons mentioning why those rock associations developed at that time in the earth’s history..  

(b) What is the significance of Banded Iron Formations at the end of the Archean as regards the nature of the Atmosphere and geologic evolution?

(c) A poly deformed area has recorded three deformation episodes, D1-D3.  D3 is characterised by refolded folds, whose F2 axes plunge to the NE at 20( and F1 fold axes plunge to SW at 60( and 70( respectively.  D3 is a major normal faulting episode without rotation of footwall blocks that has affected the whole area. If down dip lineations (L1) had developed during the development of F1, what is their orientation after the F2 episode?  

(d) Differentiate slaty from crenulation cleavage and explain how both are formed?  
6. (a) Which deformation mechanism requires changes in chemical potential and why is this feature necessary for it to proceed?
(b) Discuss how dislocation migration of dislocations, tangles, vacancies occur in a crystal and what happens when a critical resolved shear stress is not attained?
(c) Discuss four slip systems found in the mineral quartz.

END OF EXAMINATION
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