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Florida Atlantic University
PETROLOGY  --  MIDTERM ONE KEY

True-False - Print the letter T or F in the blank to indicate if each of the following statements is
true or false.  Illegible answers are wrong.  (1 point each)

3   F    1. “That branch of geology dealing with the origin, occurrence, structure, and history of
rocks, especially igneous and metamorphic rock” is the definition of petrography.

0   T    2. Oceanic crust is much more uniform than continental crust.

3   F    3. The extrapolated near-surface geotherm provides a good basis for estimating the
geothermal gradient from the surface to the core.

3   T    4. If a rock contains orthoclase, oligoclase, nepheline and biotite, it belongs in the
F+A+P part of the IUGS classification diagram.

1   F    5. Rapid cooling of magma helps to insure that equilibrium will be maintained.

4   T    6. When a hydrous magma reaches the surface, a texture with crystals of hornblende
surrounded by layers of iron oxide may result.

1   T    7. The olivine structure is based on an nearly HCP arrangement of the O2- ions.

0   T    8. Zeolites are often used as catalysts because their large, open channels facilitate cation
exchange. 

Multiple-Choice - Choose the best response to each statement or question.  Print the letter
corresponding to your choice in the blank. (1 point each)

4   A    1. Which type of meteorite is believed to correspond to the core of a broken planet?
A. Irons
B. Stones
C. Stony-irons
D. All of the above
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1   A    2. The transfer of heat by solid substances that are in motion, which may result from
tectonic uplift, or by erosion followed by isostatic rebound, is an example of:
A. Advection
B. Conduction
C. Convection
D. Radiation

1   D    3. Which type of heat transfer mechanism is traditionally regarded as impossible within
the earth?
A. Advection
B. Conduction
C. Convection
D. Radiation

5   D    4. Which of the following minerals would not be enriched in a mafic rock?
A. Augite
B. Forsterite
C. Hornblende
D. Sanidine

4   D    5. If a mineral contains 30-60% dark minerals, it is:
A. Leucocratic
B. Melanocratic
C. Mesocratic
D. None of the above

1   C    6. In the IUGS classification for igneous rocks, F stands for:
A. Alkali feldspar and An0-5

B. Fayalite
C. Feldspathoid
D. Plagioclase feldspar, An5-100

3   D    7. If P + M is greater than which of the following percentages, the QAPF diagram
should not be used.
A. 50%
B. 65%
C. 80%
D. 90%
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Figure 1

1   A    8. A rock composed of predominantly subhedral crystals has which of the following
types of rock texture?
A. Hypidomorphic
B. Idiomorphic
C. Trachytoid
D. Xenomorphic

2   C    9. What term describes the texture of the large whitish crystal of K-spar in the center of
Figure 2?

A. Embayed
B. Graphic
C. Poikilitic
D. Sieve

2   B  10. Liquid immisicibility can produce spherical to ovoid inclusions, ranging in size from
mm's to a few cm's. These are called what?
A. Lapilli
B. Ocelli
C. Ooids
D. Phenocrysts

7   C  11. The process of conversion of feldspars to a very fine-grained white mica (essentially
muscovite) is called:
A. Biotitization
B. Chloritiation
C. Seritization
D. Uralization
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4   D  12. As magmas cool, early-formed pyroxenes may react with water to produce an
amphibole. The replacement can be as reaction rims, patches of pyroxene left in
amphibole, or complete replacement. This process is called:
A. Biotitization
B. Saussurization
C. Seritization
D. Uralization

2   B  13. The most common mineral in the crust of the earth is:
A. Alkali feldspar 12%
B. Plagioclase feldspar 39%
C. Pyroxene 11%
D. Quartz 12%

1   B  14. The SiO4 group has what shape?
A. Octahedron
B. Tetrahedron
C. Square planar
D. Cube

4   B  15. Which of the following minerals is not a clinoamphibole?
A. Actinolite
B. Anthophyllite
C. Grunerite
D. Riebeckite

4   C  16. Which of the following minerals is not typically associated with alkaline-rich rocks?
A. Aegirine
B. Glaucophane
C. Hornblende
D. Riebeckite
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Matching I - Match the description in column one with the correct silicate subclass in column 2.
(1 point each) Answers may be used once, more than once, or not at all. 

Column 1

2   D    1. The chief minerals of schists, and
also commonly found in igneous rocks, the
minerals muscovite, phlogopite and biotite
belong to this subclass. 

0   C    2. In this subclass, Si04 polyhedra do
not share corners, and the Si:0 ratio is 1:4. 

0   F    3. Many common rock-forming
minerals, including the feldspars and quartz,
belong to this subclass. 

1   A    4. Beryl and the tourmaline group
characterize this subclass, with an Si:0 ratio
is 1:3. 

3   C    5. Zircon, the garnet group, and the
Al2SiO5 minerals all belong to this subclass. 

1   E    6. This subclass is characterized by two
Si04 polyhedra joined through a single
oxygen to give an Si:O ratio of 2:7.

1   B   7. In this subclass, single or double
chains of Si04 polyhedra are parallel to c. 

Column 2

A. Cyclosilicate
B. Inosilicate
C. Nesosilicate
D. Phyllosilicate
E. Sorosilicate
F. Tectosilicate
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Fill-Ins - Write in the word or words which best completes each statement or answers each
question.  (1 point per blank)

9, 7 1-2. Silicon is the second most abundant element in the crust of the earth. What two elements are

virtually tied for second most abundant when the whole earth is considered?

1)   Magnesium          and 2)      Iron                 .

4.5 3. In granite, quartz, plagioclase feldspar, and K-spar must be present. These are examples of 

      essential                 minerals. Felsic = 0.5 points credit

2 4. The name of an aphnetic rock based on a few large crystals only should be preceded by which

term?    Pheno            

5 5. Igneous rock textures that form during solidification by interactions between mineral crystals

and melt are known as     Primary                 

5, 7 6-7 . Talc, Mg3{Si4O10}(OH)2, is a 6)   Tri      octahedral 7)   Tri         phormic phyllosilicate.

Mg2+ is divalent, so it must be trioctahedral. It is a three layer phyllosilicate, so triphormic. 
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Discussion questions - Write a complete, concise answer to each of the following questions.
Diagrams (labeled) may be used to supplement your written answers, where appropriate, and
must be shown where requested. Points as shown

22 1. Discuss the formation of the solar system. What elements made up about 98% of the solar
nebulae? Why was it flattened? What produced the heat necessary to initiate nuclear reaction in
the protosun? Material not incorporated into the protosun formed the rest of the solar system.
Describe this process. (5 points)

Most of the solar nebula was composed of hydrogen, helium, lithium and beryllium. The
nebula was rotating and the centrifugal effect flattened the nebula. Material continued to
collapse towards the center, converting gravitational potential energy to heat. Eventually
the center got hot enough to initiate the first nuclear reaction, the conversion of hydrogen
to helium. Later, helium was converted to heavier elements. This heated the sun, and
created a solar wind pushing outward. The refractory elements began to condense, and
slowly accreted to form planetesimals with enough gravity to attract other planetesimals.
Finally four of these bodies formed the inner planets. The volatile gases moved further
away from the sun until it became cool enough for them to condense to form the outer
planets. 

4.5 2. Using astronomical data that allows us to calculate the mass of the earth, and knowing the size
of the earth, how do we infer that the earth is a differentiated planet? (2 points)

Using the mass and volume data, we can calculate the density of the entire earth as 5.52
g/cm3. Since crustal rocks are around 3.0 g/cm3, we infer that the earth must have a much
denser region near the center. 
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8.5 3. Nucleation often requires undercooling, cooling below the theoretical crystallization
temperature. Explain why. Under what circumstance might undercooling be unnecessary? (2
points)

When a few tens of ions get together in the correct pattern, the possibility of cluster
formation exists. Such clusters are essentially all surface; the ratio of surface area/volume
is fantastically high. Ions on the surface have unbalanced charges because they are not
surrounded completely by other ions. Thus, the clusters are poorly bonded, and very
easily disrupted. In order for nucleation to occur, it is usually necessary for undercooling
to occur. If "seed" crystals of the particular mineral are present, such undercooling is
unnecessary. 

11.5 4. The rate of diffusion is important for two reasons in magmas. Explain what these are. 
(2 points)

The composition of the crystals is generally much different than the melt. New ions need
to reach the crystal surface. The movement of ions generally depends on diffusion, unless
the magma is flowing rapidly. 
As the crystal forms, heat is given up (latent heat of crystallization). This heat must be
dissipated. Otherwise the crystal becomes too hot for further crystallization to occur. The
heat is usually removed by diffusion.       
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Figure 2

19 5. Use Figure 2 to answer the following questions.

What is the likely texture of melts cooling at Ta, Tb, and Tc? Why might a rock have a texture
composed of large phenocrysts of mineral X in a much finer grained groundmass of mineral Y?
Snowflake obsidian has crystals of cristobalite in a glassy matrix. Explain how this happens. (5
points) 

The diagram pertains to an individual mineral. For that mineral at Ta, the melt is in a state
where nucleation is difficult, but growth is favorable, so the texture should favor a small
number of large crystals. At Tb, nucleation is favored but growth is slow, so the texture
will consist of a large number of very small crystals. At Tc, neither nucleation nor growth
is possible, so the texture will be amorphous (glassy). If a melt is at a temperature where
one mineral is at Ta and another at Tb, there will be a small number of phenocrysts of X in
a fine-grained groundmass of Y. In snowflake obsidian, the cristobalite, a high-
temperature variety of silica, crystallized while the melt was rising, at conditions
corresponding to Ta. Then the magma was erupted, cooling very quickly under conditions
corresponding to Tc, thus producing the observed texture. 
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16.5 6. Why is zoning more common in minerals rich in Ca, Na, Al and Si than in minerals rich in Mg
and Fe? (2 points)

It is far easier for magnesium and iron atoms to exchange, maintaining equilibrium, than
for the Ca, Na, Al, and Si exchanges necessary in plagioclase. This is largely the result of
the bond strength of Al-O and Si-O bonds, and the difficulty of the double ion exchange
in plagioclase. 

13 7. What is the difference between a group of minerals (i.e. pyroxene group) and a series of
minerals (i.e. olivine series)? (2 points)

Groups of minerals are related species which share some common chemical properties
and  having structural similarities, such as a chain of SiO4 tetrahedra in the pyroxenes. A
series are related species which are part of a solid solution series, from forsterite
(Mg2SiO4) to fayalite (Fe2SiO4) in the olivine series. In this series, Mg2+ and Fe2+ can
freely substitute for each other. 

7.5 8. Orthopyroxenes are orthorhombic, while clinopyroxenes are monoclinic. What causes the
difference in structure? (2 points)

 In orthopyroxenes, both the M1 and M2 sites are nearly regular octahedra, and the
divalent cations are smaller and more nearly equal in size, typically Mg2+ and Fe2+. In
clinopyroxenes, one of the cations is larger (Ca2+ or Na+), and the M2 site is an irregular
polyhedron with VIII coordination.  

10



6 9. Both augite and hornblende often occur as small black crystals. In hand specimen, how might
they be distinguished? What common field tool is often necessary in this regard? (2 points)

Augite is a pyroxene, with 2D cleavage near 90, whereas hornblende is an amphibole,
with 2D cleavage near 60. A hand lens is often required to see the cleavage. 

13 10. How do the pyroxenoids differ from the clinopyroxenes in structure? (2 points)
The pyroxenoids are triclinic, with Si2O7 and SiO4 groups linked in chains parallel to b. In
clinopyroxenes, SiO4 tetrahedra are linked in chains parallel to c, and the structure is
monoclinic. 
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Midterm 1 Results

62.5            A+
47.5            C+
43.5            C
42.5            C- Mean = 41.2
40.0 - 2       D+ Median = 40.8
38.5            D
36.5            D-
34.5
26.5            F

It looks like most students waited until near the exam date to start studying.
There is too much material for this to be a successful strategy. Remember FAU
guidelines say 3 hours outside of class for each hour in class. 
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Previous Results

2019 - 68.7%
2018 - 68.5%
2017 - 85.3%
2016 - 78.9%
2015 - 69.5%
2014 - 75.8%
2013 - 77.1%
2012 - 81.3%
2011 - 77.5%
2010 - 76.2%
2009 - 70.4%
2008 - 81.9%
2006 - 78.6%
2001 - 73.3%
1999 - 76.0%
1998 - 81.6%
1997 - 79.8%
1996 - 84.3%
1995 - 82.0%
1994 - 76.1%
1993 - 87.1%
1992 - 87.3%
1991 - 80.0%
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