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Reading Guide - Chapter 2a (pp. 37-100[35-97], 104-107[100-103])

1. All possible crystal forms are grouped into six systems of crystallographic axes. Complete the following table by noting, for each crystal system, its name and the conditions (i.e. = for "must be equal to", or  eq \O(=,/)  for "does not have to be equal to") for the unit lengths along the a, b and c axes, and on the interaxial angles ,  and  (See pp. 66-100[64-89]).
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2. The Herman-Mauguin notation for point groups consist of one (e.g. eq \O(1)), two (e.g. 32) or three symbols (e.g. 222). They refer to symmetry elements parallel, perpendicular to or halfway between the three crystallographic axes (as specified in Table 2.9, p. 67[63]). In the examples below, name the correct crystal system and use one, two or three colors (one for each part of the Herman-Mauguin symbol) to mark the position of each symmetry element in the Herman-Mauguin notation and in the stereographic projection. Use Fig. 2.21[2.19] on p.33[29] as a guide.

System ____________     _______________      _______________

       Class 1               Class m              Class mm2
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System ____________      _______________      _______________

       Class bar-4 2 m   Class bar-6 m 2      Class 2/m bar-3
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3. What are the two methods by which the axial ratios (a:b, b:c) can be determined for a specific mineral species?

4. a) Show graphically the angle that a (110) face makes with a (100) face on an isometric crystal? b) On a tetragonal crystal (a1, a2=3; c=5)? c) On an orthorhombic crystal (a=3, b=4, c=5)? Use sketches similar to Fig. 2.31a, page 42[page 39], to explain your answer.

a)                      b)                      c)

5. What is a general form? What is the general form for the crystal class 4/m 2/m 2/m ?

6. a) What is the difference between an open vs. a closed form?

   b) In what crystal system(s) do you find only open forms?

   c) In what crystal system(s) do you find only closed forms?

7. Is the cube a general or special form in isometric point groups?

8. a) In what crystal system (and point group[s]) is the parallelohedron a general form? 

   b) In what crystal system is it a special form?

   c) In what crystal systems does it never appear? Why?

9. How could the presence of striations or etch pits indicate that a cube belongs to the point group 4/m 3 2/m rather than  to the point group 2/m 3 (e.g. Fig. 2.35c[2.34], page 45[41])?

10. What is the meaning of the statement: (100) ( (010) = 9000'?

11. What is a twin law? Give an example.

12. a) What is meant by the pseudosymmetry of some minerals?

b) Explain why staurolite (pseudo-orthorhombic) or microcline (pseudo-monoclinic) are good examples of this phenomenon. How do their crystallographic axes resemble those of higher symmetry?

c) What should be the axial ratios a:b and a:c of a "pseudo-cubic" tetragonal mineral?

d) How may the presence of pseudosymmetry in a crystal promote the occurrence of twinning?

13. a) In what situation(s) other than crystal growth may twinning develop (p. 167-169[147-149])?

b) Is there twinning that does not produce re-entrant angles? 

