Geology 103
Paula Messina
Exam 1-Study Guide

Geologic Time
A. Rddtive Dating
1 Can you describe the following tenets of rdative dating?
a Law of Superpostion
b Principle of Originad Horizontdity
C. Principle of Cross-cutting Relationships
d. Principle of Inclusons
e Principle of Unconformities
@ Can you discern between an angular unconformity, a
disconformity, and a nonconformity?
2. How are rock layers correlated over widey-space geographic areas?
3. What are index fossils, and how are they used to help date and correlate rock

units?
4, Can you order a sequence of geologic events by observing a cross-section of
rocks?
B. Radiometric (Absolute) Dating
1 Basic atomic structure
a How are isotopes of the same atomic dement different?

b. How do unstable isotopes achieve stability?
2. What is a half-life?
3. Can you cdculate the absolute age of a specimen if you know the percentages
of parent:daughter products, given the haf-life of the isotope measured?
C. Geologic Time Scde
1. How old isthe Earth?
2. What are the genera subdivisions (eras) of geologic time?
a On what are the start-stop times of the eras based?
b. Can you name the periods of the Paleozoic Erain chronologicad order?
C. Can you name the periods of the Mesozoic Erain chronologica order?
d. Can you name the periods of the Cenozoic Erain chronologica order?
. Eath Materids

A. Minerds
1. Wha isaminerd? How isaminerd different from arock?
2. What are some physica characteristics of minerds, useful in identification?
3. How are graphite and diamond smilar? How are they different?

4, What are the most common minerd types found on Earth?
B. Rocks and the Rock Cycle
1 Igneous Rocks
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What are igneous rocks?
How and where do they form?
How are magma and lava different? How are they smilar?
Extrusive Igneous (Volcanic) Rocks
@ What are some common physical characteristics of volcanic
rocks?
2 Can you name at least one extrusive igneous rock?
e. Intrusive Igneous (Plutonic) Rocks
Q) What are some common physica characterigtics of plutonic
rocks?
2 Can you name at least one intrusive igneous rock?
3 Can you name a mountain range compaosed of plutonic rocks?
2. Sedimentary Rocks
a What are sedimentary rocks?
b. How and where do they form?
C. Detrital (Clagtic) Sedimentary Rocks
@ How do they form?
2 Can you name different rock “clasts,” in order of increasing
gze?
3 How are sedimentary rocks classified?
4) Can you name at least one detrital sedimentary rock?
d. Chemicad Sedimentary Rocks
@ How do they form?
2 Can you name at least one chemical sedimentary rock?
3 What are biochemical, or “organic’ sedimentary rocks?
@ Can you name at least on sedimentary rock of
biologicd origin?
e Characterigtics of Sedimentary rocks
@ What are“strata?” How do they form?
2 Wha arefossls? Why are they found only in sedimentary
rocks?
3. Metamorphic Rocks
a What are metamorphic rocks?

oo oo

b. How and where do they form?
C. How are metamorphic rocks different from igneous rocks? How are
they smilar?

d. What are the three agents of metamorphism?
e. How isthe texture of metamorphic rocks different from that of their
“parent” rocks?
@ What is meant by foliated texture?
@ Can you name at least one metamorphic rock that
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exhibits foliated texture?
2 Can you name at least one metamorphic rock that exhibits non-
foliated texture?
Can you tell the difference between a sedimentary, ametamorphic, and an
igneous rock?
What doesthe “rock cycle’ refer to?

a How can an igneous rock one day “change into” a metamorphic rock?
b. How can an igneous rock one day “change into” a sedimentary rock?
C. How can a metamorphic rock one day “change into” an igneous rock?
d. Etc!

. Earthquakes, Volcanoes, and Plate Tectonics
A. Earthquakes

1.

absonN

o

What happens when strains building up in the crust exceed the rocks
srengths?

What is an earthquake focus?

What is an earthquake epicenter?

What isafault scarp, and how does one form?

Can you identify and describe three types of faults?

a What type of fault is the San Andreas?

Earthquake Waves

a How are earthquake waves recorded?

b. Body waves

@ What are P waves? How do they travel through Earth? What
types of materids do they travel though? How does their
speed compare to that of S waves?

2 What are Swaves? How do they travel through Earth? What
types of materias do they trave through? How doesthar
speed compare to that of P waves?

3 Which waves are the first to be detected by a seismograph?

C. Surface waves
@ How are surface waves different from body waves?

d. How do earthquake waves give us evidence to the structure and
compogtion of Earth’ sinterior?
e If you are shown two seismograms, recorded at different locations, of

the same earthquake event, can you determine which saismograph was
closer to the epicenter?

f. Why are three seismograms required to locate the epicenter of an
earthquake?

Earthquake Intengty and Magnitude

a How is magnitude different from intengty?

b. What scae measures intensity? What are some difficultiesin using this
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C.

scale?
What scaes measure magnitude? What do successive numbers on the
Richter scaetell us about the total energy released by an earthquake?

8. Can you name and describe at least three hazards associated with earthquakes?
Which of these may affect us here in the Bay Area?
B. Igneous Activity
1 Congtructive (Extrusive) Igneous Processes

a

b.

e
f.
g
h.
.
J.

How do magma composition and temperature affect the resultant type
of volcanic ectivity?

What type of volcano would result from alow-temperature, gaseous,
high-slica-content magma?

What type of volcano would result from a high-temperature, low-gas
content, low-slica-content magma?

Can you identify these different types of volcanoes (b and ¢, above) in
Cross section?

Which type of volcano would you rather live near, and why?

What types of volcanoes do we have herein Cdifornia? In Hawaii?
What is the difference between pahoehoe and & a?

What are cinder cones? What are pyroclastics?

What are fissure eruptions, and what causes them?

What are volcanic craters? What are calderas, and how do they form?

2. Dedtructive (Intrusive) Igneous Processes

a

C.

C. Plate Tectonics

Discordant Plutons

@ What are dikes? Volcanic necks? Stocks? Batholiths?

2 Could you identify them, given a cross-sectiond diagram?
Concordant Plutons

(1) What arelaccoliths? Sills?

2 Could you identify them, given a cross-sectiond diagram?
Why are intrusive igneous landforms considered destr uctive features?

1 Can you describe at least three lines of evidence to support the concept that
Earth’'s crugt is broken into plates?

2. What isthe lithogphere? What is the asthenosphere?

3. Can you describe a least one hypothesis that explains why lithospheric plates

move?
What are “hot spots?” What type of volcanic activity is associated with them?

»

5. Plate boundaries

a
b.

C.
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What are the three main categories of plate boundaries?

What type of faults would you expect to be associated with strike-dip
boundaries?

What type of volcanic activity would you expect to be associated with



subduction zones?

IV.  Weathering, Soil, and Mass Wadting
Externd vs. Interna Processes
Internal processes

A.

B.
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2.

Soils

a

b.

Can you name some examples of interna Earth processes that cause
the disintegration of rock material?
What ig/are the source(s) of energy for these processes?

External processes

a How isweethering different from eroson? What is mass wasting?
b. What is/are the source(s) of energy for these processes?
C. Weathering
@ Whet is mechanica wegthering?
@ Can you describe how the following processes
disntegrate rocks?
i) frost wedging
if) unloading (exfoliation/sheeting)
1)} biologicd activity
(20  Wha ischemicd weethering?
@ Can you describe how the minerdsin the igneous rock
granite weathers chemicaly?
(b) What is meant by hydrolyss? Oxidation? Dissolution?
(© What type of chemica weathering are carbonate rocks
most susceptible to?
(d) What factors contral the rate at which chemica
weethering takes place?
3 How does mechanicd wegthering facilitate physicd
westhering?
4) What types of climates favor mechanica weathering? What
types of climates favor chemica weethering?
) What is differential weathering, and how can you recognize
where this has taken place?
What is soil?
a What is it composed of ?
b. What processes form soil?

How are soil textures described?

a

What s0il texture is best for plants?

Controls of soil formation

a

What isthe CLORPT Equation?

Soil Profiles



a What do the following letters refer to, in terms of soil horizons?

1) @)
2 A
(3) B
4 C
b. Whét lies benegth the C horizon?
5. Soil types
a Can you describe generd characteristics and generation processes of
the following soils?
1) pedalfer
2 pedocal
3 laterite
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