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INTRODUCTION 
In this problem set we will be looking at contact metamorphism of siliceous dolomites caused by intrusion of the 173 Ma Ubehebe Peak quartz monzonite in Death Valley National Park.  The Paleozoic Lost Burro Formation, Hidden Valley Dolomite, the Ely Springs Formation all strike directly into the quartz monzonite, and provide an ideal situation in which to examine the role of fluids and temperature during contact metamorphism.  Be sure to review Winter’s chapter 29 (or Best’s chapter 16) before you start this problem set.

QUESTIONS

Question 1.

Draw the tie-lines between coexisting minerals for mapped three-phase assemblages on the blank CaO-SiO2-MgO diagrams.  On the mineral assemblage map draw in the three isograds which correspond to the transitions between mineral zones A, B, C, and D.  The way to do this is to note the first appearance of each index mineral as you approach the intrusion. 

Question 2 (optional).


How does the assemblage Dol+ Qtz+ Cal+ Tr relate to the three-phase assemblages looked at above?  Mark on the map where this assemblage disappears as the intrusion is approached.  How would you describe this isograd, and what does it represent?

Question 3.


Write the balanced reactions that correspond to the three isograds you've mapped in question 1.  For the first two isograds the tie-line ‘flip’ tells you what minerals are involved in the reaction.  For the isograd closest to the intrusion there is no tie-line ‘flip’: in this case all the minerals involved lie along a line on the CaO-SiO2-MgO diagram. This is similar to the terminal reaction Calcite+ Quartz= Wollastonite + CO2 discussed in class.

When you write these balanced reactions remember that you may need to include H2O or CO2 on either the product or reactant side, and the fluid species will need to be balanced.

Question 4.

On the blank CaO-SiO2-MgO diagram shade the area that corresponds to the bulk composition of these rocks.  Keep in mind the constraints of the three-phase triangles from each of the mineral zones.

Question 5 (optional).


Plot the locations of the mapped assemblages in the attached T-X(CO2) diagram.  Note that this diagram is calculated at an appropriate pressure for the Ubehebe Peak aureole.  Finally, describe the temperature and fluid conditions in the contact aureole as the intrusion is approached.  How does this correspond to what you know about the behavior of fluids in the crust?
