	Introduction to Mineralogy 186-210A





	Laboratory #10 (Friday November 26, 1999; 14h30-17h30, Redpath Museum and FDA 211) 





There will be about 20 specimens available for this exercise: 10 are on display in Room 211 and 10 more at the Redpath Museum. A teaching assistant will be at each location You are expected to describe  any eight  (8) of the specimens.  However, you should try to find at least one example of each of the major categories (sedimentary, hydrothermal, metamorphic, igneous). You are welcome to work as teams but every one is expected to hand in an individual report.





In each case, follow the instructions provided on the specimen label.  Make sure the specimen number matches the label (and please make sure you keep the labels next to the correct specimen!).





  You will be asked to:





a) identify a given number of minerals and describe their habit (prismatic, equant) .  There may be little specks of other minerals in the specimen, but the wording will refer specifically by luster and colour to the minerals that you must identify.





b) explain briefly the nature of the association, in two or three sentences.  For this part, you should use your textbook. The specimens are largely examples of the following cases:





i) secondary ore minerals that formed as alteration products of primary minerals. For e.g., pyrite crystallized from a magma is a primary Fe sulfide. It can then be oxidized by contact with acidic groundwaters or acid rain, to form Fe oxides or Fe hydroxides, or react with carbonated waters to form an Fe-bearing carbonate mineral.





ii) concentration of relatively rare metals, in the last stages of crystallization of a silicate magma, giving rise to silicate minerals that are rich in unusual elements. “Pegmatites” are examples of this type of igneous rock.





iii) crystallization of a silicate magma without any unusual mineralogy. Check the book to see if the assemblage of minerals is typical of a specific type of igneous rock (e.g., a granite, a basalt).





iv) metamorphic rock produced by the reaction of a silicate magma that intruded a limestone (a sedimentary rock made largely of CaCO3 and CaMg(CO3)2). In this case, the major cations making up the minerals will indicate this origin.





v) metamorphic rock produced by the heating of a clay-rich sedimentary rock.





vi) hydrothermal deposit, where two or more minerals may share a common cation (in this case, mention it).





vii) sedimentary rock. It could be carbonate- , sulfate-, quartz- or clay-rich. Check the textbook to see if it is likely to have formed on the seafloor or if the minerals are likely to have formed during deeper sedimentary burial.�
Specimen #1:


The specimen itself is unnumbered. It consists mostly of a cream-coloured mineral, a pale gray mineral and a bright green mineral. The bright green mineral also occurs in larger patches where it is associated with a reddish-brown mineral.





I) Identify these four minerals and describe their habit.


Hint: The green and reddish-brown minerals have a metallic cation in common which is also responsible for their respective colours.  The other two are very common rock-forming minerals.





II) Comment on the reason for their association. Which mineral appears to be an alteration of the other, the reddish brown or the green one?  (Sratch them to see which one is only a thin veneer on the other). Is this an alteration by oxidation (increase in valence state, e.g. Fe2+ to Fe3+), hydration (addition of OH-) or carbonation (addition of CO3 2- ), or silicification (combination with SiO4 tetrahedra)?





Specimen #2:





This specimen is unnumbered. It will revive fond memories of Bancroft in some of you. There are thin bands of small purple crystals in a mass of a white mineral.  There are at least two more minerals that you can identify: two green crystals aligned with the banding, and a few dark crystals with vitreous luster found on the darkest surface of the specimen. Ignore the triangular dark gray mineral with a dull metallic luster.





I) Identify the four minerals (purple, white, green, dark vitreous) described above.





II) Three of these four minerals have one cation in common. Which cation (and which minerals)? This rock probably formed by the melting of a limestone when a siliceous magma intruded the area.  What would the magma formed by melting a limestone be called? Is there any hint of the influence of a siliceous magma?





Specimen #3, numbered E6361:





I) Identify the following minerals (listed in order of their succession in the sample):


- white mineral growing on top of purple mineral


- purple mineral


- black metallic mineral


- sparkling yellow brown mineral


- bright yellow metallic mineral





II) Is there sign of ore minerals forming by alteration of primary minerals? Does this appear to be an igneous rock, a hydrothermal deposit or a metamorphic rock?





�
Specimen #4, numbered 2321S2:





I) This specimen shows some similarity to specimen III (numbered E6361) but there are interesting differences in their mineralogy. The three main minerals are mentioned on the label.  Describe the habit of each mineral and its most diagnostic feature in this specimen.





II) There is also a greenish alteration of the darker mineral. What is your best guess for the identity of this green mineral? Is this likely to be an alteration by oxidation (increase in valence state, e.g. Fe2+ to Fe3+), hydration (addition of OH-) or carbonation (addition of CO3 2- ), or silicification (combination with SiO4 tetrahedra)? Would you describe this specimen as dominantly magmatic, hydrothermal, metamorphic or sedimentary?








Specimen #5, unnumbered:





I) This specimen shows at least five minerals that you should try to identify. In order of decreasing abundance they are: dark pink (dominant mineral), black, pale pink, white to light gray (dull) and metallic gray. Identify each one, describing its habit and give the most outstanding diagnostic feature of each one in this specimen.





II) What origin would you suggest for this assemblage of mineral?








Specimen #6 (numbered 56):





I) Identify the three main minerals in this specimen: dark (slightly greenish) large crystals, pink crystals, light gray to white crystals.





II) What is the name given to this type of rock? The dark mineral is normally harder than quartz but in places its surface can be scratched with a knife.  How would you describe this type of alteration: oxidation (increase in valence state, e.g. Fe2+ to Fe3+), hydration (addition of OH-) or carbonation (addition of CO3 2- ), or silicification (combination with SiO4 tetrahedra)?





�
Specimen #7 (barite, calcite, fluorite, dolomite, pyrrrhotite)





I) The minerals are already identified.  Find out where they are in the specimens and describe their habit and their most diagnostic feature(s).





II) Under what conditions would you expect this assemblage to form? Is any one of these minerals an alteration of another one?








Specimen #8 (two unnumbered, brownish soft specimens):





I) One of the specimen bears a name, actinolite, that corresponds to the habit but not the colour, hardness and composition of the mineral actually present.  Identify the actual mineral.  The other specimen is a different mineral that is undergoing the same transformation.  How would you name it?





II) How would you describe this type of alteration: oxidation (increase in valence state, e.g. Fe2+ to Fe3+), hydration (addition of OH-) or carbonation (addition of CO3 2- ), or silicification (combination with SiO4 tetrahedra)? Under what geological conditions could it take place (clues in your textbook)?
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