METAMORPHIC PETROLOGY EPSC 445

MID-TERM TEST

October 20th, 2008
Marks


On your Spring Break trip to South Africa in February this year, you decided to forego your time on the beach at Durban for a trip to the Valley of 1000 hills, where you collected three samples of metapelite at 5 km intervals along a 10 km traverse of increasing metamorphic grade across an eroded orogen. Unfortunately, your marker pen was water soluble and the labels on your samples were unreadable by the time that you returned to Montreal. You therefore arbitrarily relabelled the samples A, B and C..


Sample A contains the minerals: staurolite, garnet, biotite, chlorite, muscovite and quartz. The following textures were observed: chlorite forms pseudomorphs after garnet and is present along cleavages in biotite; staurolite contains numerous layers of quartz inclusions and garnet fewer of these inclusions; and muscovite forms pressure fringes on garnet.

Sample B contains the same minerals as Sample A. However, chlorite in this sample occurs only as subhedral prisms that, together with biotite, help define the principal schistocity (S1). The quartz in this sample locally displays undulose extinction and elsewhere subgrains with straight extinction. 

Sample C contains the minerals: garnet, biotite, plagioclase, kyanite and sillimanite. Kyanite and sillimanite in this sample are conspicuous for the fact that they are never observed in contact and quartz shows a well-developed granoblastic texture with plagioclase, characterised by a diheral angle of 120( 
Microprobe analyses revealed that chlorite is the most magnesian mineral and that the other minerals are progressively more iron-rich in the order biotite, staurolite and garnet. Among these minerals, staurolite has the highest alumina content followed by garnet, chlorite and then biotite. 
7
a)
Explain the significance of each of the textures in samples A, B and C. 
5
b)
How many isograds did you map in the field and what are the reactions that define those isograds. 
5
c)
Use the phase rule and the rules of Schreinemakers to draw a P-T diagram showing the stable parts of the reactions deduced in part B and that of one other reaction involving minerals identified in samples A, B and C. Could you have mapped this reaction as an isograd along your traverse? Explain your answer.
3
d)
List samples A,B and C in order of increasing metamorphic grade. Explain your answer.
