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Exam III: Geologic Time, Metamorphic Rocks 
Geologic Time 
1) What is the definition of half-life? 
A) Time needed to decay isotope by 2/3 
B) Time needed to decay isotope by ¾ 

C) Time needed to decay isotope by ½ 
D) None of the above 

 
2) The Pleistocene epoch ended with the melting of the glaciers __________ years ago.   
A) 75,0000 
B) 15,000 

C) 10,000 
D) 1,600,000

 
3) A disconformity results when ________________________________________. 
A) parallel sedimentary strata have a true time gap between them 
B) tilted sedimentary strata are overlain by horizontal strata 
C) sedimentary strata are not exposed on land surface 
D) crystalline basement is overlain by sedimentary strata 
 
4) An angular unconformity results when ____________________________________. 
A) parallel sedimentary strata have a true time gap between them  
B) tilted sedimentary strata are overlain by horizontal strata 
C) sedimentary strata are not exposed to land surface 
D) crystalline basement is overlain by sedimentary strata 
 
5) A nonconformity results when ________________________________________. 
A) parallel sedimentary strata have a true time gap between them 
B) tilted sedimentary strata are overlain by horizontal strata 
C) sedimentary strata are not exposed to land surface 
D) crystalline basement is overlain by sedimentary strata 
 
6) The atomic number of element is the __________ and the mass number of an isotope is ___________. 
A) number of protons in nucleus, sum of protons and neutrons in nucleus 
B) number of protons in nucleus, number of neutrons in nucleus 
C) number of neutrons in nucleus, sum of protons and neutrons in nucleus 
D) number of protons and neutrons in nucleus, number of protons in nucleus 
 
7) The radioactive parent Carbon-14 isotope decays to the stable daughter isotope of Nitrogen-14.  The 
half-life of this isotopic system is 5730 years.  If you measured and Parent/Daughter ratio of 75/25 is a 
piece of charcoal, how many half lives have elapsed? 
A) one half life 
B) two half lives 

C) three half lives 
D) ½ of a half live 

 
8) What would be the age of the piece of charcoal in question above? 
A) 11,460 years (2 half lives) 
B) 5,730 years (1 half life) 

C) 17,190 years (3 half lives) 
D) 2,865 years (0.5 of a half life)

 
9) What is the age of the Earth? 
A) 4.1 Billion years 
B) 4.6 Billion years 

C) 3.8 Billion years 
D) 540 Million years 

 
10) Geologists deal with two types of time.  These are _________ and ____________. 
A) relative and coherent 
B) relative and approximate 

C) relative and absolute 
D) relative and vague 

 



11) The principle of superposition states that in a bedded sequence, the beds at the top are _______ than 
the beds at the bottom. 

A) older 
B) younger 

C) the same age 
D) none of the above

 
12) The principle of Uniformitarianism (“the present is the key to the past) states that ___________. 
A) natural laws existing today, existed throughout geologic time 
B) natural laws existing today, have changed over geologic time 
C) natural laws existing today, did not exist over geologic time 
D) none of the above 
 
Metamorphic Rocks 
13) On the diagram below, which path or paths best describes subduction zones? 

a. path 1 
b. path 2 
c. path 3 
d. paths 1 and 2 
e. paths 2 and 3 

 
14) On the diagram below, which path or paths best describes regional metamorphism? 

a. path 1 
b. path 2 
c. path 3 
d. paths 1 and 2 
e. paths 2 and 3 

 
15) On the diagram below, which path or paths best describe contact metamorphism? 

a. path 1 
b. path 2 
c. path 3 
d. paths 1 and 2 
e. paths 2 and 3 

 
16) Blueschist metamorphic rocks are indicative of old subduction zones and are referred to as low-grade 

metamorphic rocks. ________ pressure conditions must exist in order to metamorphose oceanic basalt 
to blueschist facies?  The tectonic setting where this occurs is in ______________________. 

A) Low, magmatic arcs 
B) High, magmatic arcs 

C) Low, subduction zones 
D) High, subduction zones 

 
17) What is the protolith to the California State rock?   
A) Oceanic basalt 
B) Oceanic turbidite 

C) Oceanic upper mantle peridotite 
D) Oceanic chert 

 
18) What tectonic environment is the California State rock associated with? 
A) Divergent margins 
B) Transform margins 

C) Subduction zones 
D) None of the above



19) Foliation is a ______________________. 
A) crystalline texture of rock 
B) isotropic texture of rock 

C) not characteristic of metamorphic rocks 
D) preferred orientation in the rock

 
20) The Franciscan Formation was metamorphosed at ________________________. 
A) high grade, high pressure conditions 
B) normal grade, normal pressure conditions 

C) low grade, high pressure conditions 
D) low grade, low pressure conditions

 
21) The characteristic foliation in gneiss is ___________________. 
A) distinct banding of light and dark minerals 
B) distinct mineral orientation 

C) distinct recrystallization 
D) none of the above

 
22) Recall that the Franciscan Formation is a Mesozoic subduction complex and that the Sierra Nevada 

batholith is part of a Mesozoic magmatic arc.  How are these two World famous geologic features 
related? 

A) They are related by the San Andreas Fault 
B) They are subduction zone and magmatic arc counterparts 
C) They are unrelated in California geologic history 
D) None of the above 
 
23)  What was the name of the oceanic plate that was being subducted under California during Mesozoic  

time? 
A) Farallon Plate 
B) Pacific Plate 

C) Juan de Fuca Plate 
D) Cocos Plate 

 
24) What currently forms the position of the Mesozoic arc-trench gap in California? 
A) The eastern Coast Ranges 
B) The Sierra Nevada Foothills belt 

C) The Great Valley (Central Valley) 
D) The Bay Area 

 
25) Roof pendants in the high Sierra Nevada were metamorphosed at _______________________. 
A) low grade and high pressure 
B) medium grade and medium pressure 

C) high grade and low pressure 
D) high grade and high pressure 

 
26) What are the two changes that commonly accompany metamorphism? 
A) No texture change and/or preferred orientation in rock 
B) minor changes obvious 
C) textural and/or mineralogical changes in rock 
D) none of the above 
 
27) On the geologic map of the State of California, what geologic formation does the green unit in the 

Coast Ranges represent? 
A) Metamorphic oceanic rocks of the Franciscan Formation 
B) Cenozoic Marine sediments 
C) Cenozoic Volcanic rocks 
D) Granite of Mesozoic age 
 
28) Melange is a chaotic mixture of large blocks of hard rock with different lithologies embedded in a 

matrix of shale.  What California geologic formation is it characteristic of? 
A) The Sur Sieries 
B) The Sierra Buttes Formation 

C) The Great Valley Sequence 
D) The Franciscan Formation

 
 



 
 
 

29) Label the relative sequence of the 10 events from oldest to youngest on the side column (H = Shale; F = dolomite; 
C = limestone; A = sandstone;  G = basalt cinder; D = shale; E = turbidite; B = basalt dike; R = erosion below unit 
A; L = folding event). 

 
 
 
30) What type of unconformity is found below unit A? ______________________________________________ 
 
 
31) On the following cross-section sketch of Mesozoic California tectonic margin label the (1) Franciscan 

Formation, the (2) Great Valley Sequence (arc-trench gap), the (3) Coast Range Ophiolite, and the 
(4) Sierra Nevada magmatic arc. Label the current position of the (5) Coast Ranges, (6) Central 
Valley, and (7) Sierra Nevada.  (7 pts.) 

 
 
 

Youngest 

Oldest 



32) Complete the Geologic Column below and include the absolute ages for the age of the Earth, base of 
the Phanerozoic, base of the Mesozoic, base of the Cenozoic, base of the Pleistocene, and base of the 
Holocene.  

Mesozoic, Cambrian, Proterozoic, Paleozoic, Triassic, Permian, Carboniferous, Cenozoic, 
Paleocene, Silurian, Tertiary, Oligocene, Cretaceous, Ordovician, Quaternary, Pleistocene, Jurassic, 
Devonian, Hadean, Eocene, Miocene, Holocene, Archean, Pliocene. (10 pts.) 

Eons Eras Periods Epochs 
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