GEOL 4400 Applied geology study guide


1
Briefly summarize the scope of applied geology (as opposed to "academic" geology which worries about things like petrology, paleontology, tectonics or earth history).

2
What does a hydrogeologist do?

3
What does an ore geologist do? (Include the tasks performed by the mining geologist).

4
What does a petroleum geologist do? (Include the tasks performed by the reservoir geologist).

5
What does an engineering geologist do? (Include the tasks performed by the environmental geologist).

6
Thinking as an engineering geologist, what differences one may encounter between an engineering geology map and a traditional geologic map? What steps would your site investigation desk study include (by desk study I mean what you do before you go to the field).

7
You have just been hired to do an engineering geology study of the Spotorno Ranch in Pleasanton, where a housing development is being considered.  What steps would your site investigation desk study include (by desk study I mean what you do before you go to the field).

8
Where would you look for geologic maps of the Pleasanton area?

9
Where would you find aerial photographs of the area?

10
Where would you find information about groundwater conditions in the area?

11
Where would you look for data on faulting on the area?

12
What Seismic Hazard maps might you need to consult?

13
The daughter of the owner warns you that a previous consultant suspected the presence of a large, old landslide over a good portion of the ranch. How would this piece of information affect your plan for a direct exploration campaign? (Meaning data collection through boreholes).

14
What information must you collect from your boreholes to be able to analyze the stability of the slopes in the Spotorno Ranch?

15
Describe the SPT procedure.

16
Describe the CPT procedure.

17
What are the three things that CPT is commonly used for?

18
Sketch the CPT-based soil classification diagram (Ch. 26 in your book).

19
Using a diagram, describe the principle of operation of the seismic refraction method.

20
Given a plot of distance between geophones to time of first arrival, explain how the plot is used to estimate elastic velocity in two layers, and how the depth to the lower layer is calculated.

21
What would the distance-time plot of an inclined interface between two layers look?

22
What would the  distance-time plot across a fault look?

23
Given that your seismic refraction profile identified a material with a seismic velocity of 5,000 ft/sec at a depth of 10 feet, what recommendation would you have made to the architect in charge of the new Research building at CSUS?

24
Given that you seismic refraction profile identified a material with a seismic velocity of 11,000 feet/sec at a depth of 10 feet, what recommendation would you make to the developers of the Gregory Canyon landfill?

25
Using a simple diagram, explain the principle of vertical resistivity soundings?

26
What are vertical resistivity soundings generally used for in applied geology?

27
You have been retained to find the best location for a water well in the area of Jamestown, California.  What geophysical technique might be the most useful for exploration purposes?

28
You have been retained to investigate a possible illegal disposal of hazardous material in downtown Modesto, between 9th and 7th Streets, and between D and F Streets.  What geophysical technique(s) might be most useful for this purpose?

29
Describe the USCS system for the classification of soils.

30
A sample of soil that contains 30% silt and 40% clay may be described as _______ in the USCS system.

31
A sample of beach sand may described as______ in the USCS system.

32
A sample of soil that sticks to your boots when wet is probably a ______ in the USCS system.

33
A sample of soil from the almond orchards around town is probably a______ in the USCS system.

34
A sample of sand from the Tuolumne River is probably a ______ in the USCS system.

35
Draw a diagram of the direct shear apparatus, and sketch a shear stress vs. strain plot and a shear stress(τ) vs. normal stress (σ) plot for a clayey sand.  Label the values of friction angle and cohesion.

36
Describe the three Atterberg limits commonly used in soil mechanics.

37
Define cohesion and friction angle. Be able to quote typical values for sand, silty sand, and clay.

38
When dealing with foundation design, what kind of information may the civil engineer expect from the engineering geologist?

39
What kinds of soils should be a red flag for the engineering geologist working in foundation design?

40
What can be done to alleviate the risk of excess settlement?

41
What can be done to mitigate the effect of expansive soils?

42
What can be done to alleviate the risk of liquefaction?

43
Define RQD (Rock quality designation).

44
Define RMR (Rock mass rating). What goes into the RMR?

45
In the rock mass class, what type of rock would a class II indicate? How about a class IV?

46
Define the Q system of rock quality classification.

47
Based on the answers to the previous four questions, what seems to be the most important rock mass characteristic for slope stability purposes?

48
If I were to blank out the labels in the handout figure, would you be able to tell me where direct excavation, ripping, or blasting may be required?

49
What determines whether a rock is rippable or not?

50
What is subsidence?

51
What conditions may lead to subsidence?

52
How do we study subsidence? (Key words: Surveying, InSAR)

53
What can we do to control subsidence?

54
How do ground fissures form? Read the paper of soil fissures in Las Vegas.

55
What can be done to alleviate problems associated to ground fissuring?

56
What are the main types of slope failures (classify them in terms of movement mechanism and material involved).

57
What can trigger a slope failure? Be thorough.

58
What are the main type of slide failures (a subclass of the list you made in question 56)

59
What conditions make a block-slide kinematically possible?

60
On what types of rocks or soils would one suspect block sliding as a typical mode of failure?

61
What conditions make a wedge failure kinematically possible?

62
On what types of rocks or soils would one suspect wedge failure as a typical mode of failure?

63
Given a stereonet, be able to use the kinematic criteria to determine if further analysis of a rock slope is needed.

64
On what types of rocks or soils would one suspect circular failure as a typical mode of failure?

65
Explain how it is that we calculate the stability of a slope?  Use a carefully drawn diagram, and expand one of the slices to show all forces acting on the slice.

66
Are forces acting between the slices?

67
Define the terms static analysis, pseudo-static analysis, and dynamic analysis.
68
Define factor of safety.
69
Define seismic coefficient, and explain how it is used in the pseudo-static form of analysis.
70
What is an acceptable static factor of safety?

71
Define yield acceleration.
72
How do we monitor potential landslides for indications of movement.
73
What factors caused movement of the Portugese Bend landslide (there are several, so take your time in constructing a complete answer).
74
The major risk you may encounter as a practicing engineering geologist is not recognizing a landslide, and giving you blessing to a project that is doomed to failure (upon which you will be sued for all you are worth).  Take this opportunity to list all the indications that you would look for to identify landslides on maps or aerial photographs.

75
How are large-diameter boreholes used to investigate landslides? You need to read on this in Ferriz and Anderson (2001).
76
List the main mitigation measures currently in use to stop moving landslides, or to avoid failure of a slope with a low factor of safety.
77
What is meant by profile modification as a mitigation measure?

78
What is meant by drainage as a mitigation measure? What are the different drainage approaches one can follow?

79
What is meant by mass support as a mitigation measure?

80
What is meant by ground improvement as a mitigation measure?

81
What is meant by anchoring as a mitigation measure? What are the different anchoring approaches one can follow?

82
What aspects does the Caltrans system for rockfall hazard rating encompass?

83
What is the purpose of the Caltrans system for rockfall hazard rating?

84
Summarize the methods of rock slope stabilization and protection.
85
How was rockfall analysis used to design mitigation measures in Gregory Canyon?

86
Let's use earthquakes as an example of a natural hazard. What is an earthquake?

87
What causes earthquakes?

88
How do we measure earthquakes?

88b 
How do we estimate the maximum moment magnitude that could be expected from a fault that has not moved in historic times (e.g., the north segment of the Calaveras fault).? There is a graph you need to draw here to explain yourself. [Hint: Coopersmith and Wells)
89
Why is intensity much more important than magnitude for society?

90
How do we use intensity maps for emergency planning?

91
Why is probabilistic seismic analysis not the way to go? Unfortunately it is widespread in the California regulations.

92
What are the bad things that happen during an earthquake?

93
How can we best cope with the bad effects of earthquakes?

94
Is prediction a good way to deal with the bad effects of earthquakes? Why or why not?

95
Can we control earthquakes? Should we or should we not attempt to control earthquakes?

96
What is a fault?
97
Define a normal fault. Under what stress regime do normal faults form?

98
Define a reverse fault. Define a thrust fault. Under what stress regime do these faults form?

99
Define a right lateral strike slip fat. Under what stress regime do strike slip faults form?
100
What is an active fault? What land features do geologists use to tell whether a fault is active or not?
101
How are trenches used to investigate active faults? You need to read on this in Ferriz and Anderson (2001)

102
How is geophysics used to investigate active faults? 

103
Summarize the main aspects of a Fault Investigation Report (example in the CD). As agency geologists you might be expected to produce such a report.

104
Summarize the main aspects of an Alquist-Priolo fault investigation (example in the CD). As professional geologists you might be expected to produce such a report.

105
Make notes on the paper by Hall et al. (1994) about the San Simeon fault. I will ask something about this paper to make sure you read it.

106
What is the design earthquake?

107
In the past we used the concept of Maximum Probable Earthquake (MPE) for design. The MPE was loosely defined as "the maximum earthquake that can be expected, for any given fault, within the lifetime of the structure", but there was a caveat that regardless of how it was calculated, the MPE should not be smaller in magnitude than the strongest historical earthquake along that fault.  Does this caveat make sense?

108
Explain the way in which we use the historical and geologic record to estimate the probability of occurrence of an earthquake of a given magnitude.
109
How is the recurrence interval calculated? What does this number actually mean?

110
Is probabilistic seismic analysis the way to go? Why or why not?

111
What is intensity? How is it measured?

112
What is magnitude? How is it measured?

113
How is moment magnitude calculated?

114
From the standpoint of hazard to life and property which is more important, intensity or magnitude?

115
Why do newspapers and news casts ram down out throats the magnitude of an earthquake, but say nothing about its intensity? What does this tell you about the role of the press?

116
How do we use intensity maps for emergency planning?

117
Describe the phenomenon of attenuation of seismic waves with distance

118
Do seismic waves attenuate faster in solid rock or in loose sediment?

119
From the standpoint of seismic risk, which faults are most important for Central Valley residents?

120
Why is horizontal acceleration important for building design?

121
Define peak horizontal acceleration. Define repeatable horizontal acceleration.

122
How is peak horizontal ground acceleration estimated for a site, say at the CSUS campus?

123
How is repeatable horizontal ground acceleration estimated for a site, say at the CSUS campus?

124
What is an Alquist-Priolo fault hazard zone?

125
What are the provisions of the Alquist-Priolo act?

126
What do building regulations mean when they call for a "dynamic stability analysis"?

127
What is yield acceleration?

128
List the basic assumptions used in the Newmark method of dynamic stability analysis.
129
Describe the procedure followed in the Newmark method of dynamic stability analysis.
130
What is an acceptable value for Newmark displacement of a landfill? What about a landslide by the side of a road?

131
One of the basic assumptions of the Newmark method is that the sliding block behaves as a rigid body. Is this a good assumption for a landfill, where the refuse would behave more like an internally deforming plastic body. How would we take this in consideration when performing a dynamic stability analysis?

132
What is liquefaction?

133
Under what conditions is liquefaction likely to occur? Be specific regarding soil types, density of soil, and depth to the water table.
134
What are the two cyclic stress ratios used in liquefaction analysis? How are they calculated?

135
How is the factor of safety against liquefaction calculated? What is an acceptable factor of safety?

136
What could the consequences of liquefaction be?

137
How can we improve site conditions to diminish liquefaction risk?

138
Where in California is liquefaction a potential concern?

139
What are the main challenges of building in the coastal environment?

140
Thinking about Piedras Blancas, how could we go about evaluating the risk of coastal cliff retreat?

141
What is the Schmidt hammer? Is it a useful tool to use in Piedras Blancas?

142
What kind of info on wave patterns, tides, or ocean current do we need to assess risk at Piedras Blancas?

143
What are the effects of changing sea level on coastal engineering studies?

144
In general, sea level was much lower during the last glaciation than it is today. How does that affect coastal engineering?

145
Locally, the California shore has been upwarped by tectonic processes. How does this affect coastal engineering?

146
What to do about beach starvation?

147
What to do about cliff retreat?

148
What are the different types of shorline engineering structures we have to worry about?

149
Describe the role of the engineering geologist in coastal engineering studies?

150
Illustrate the hydrogeologic cycle. Use a very detailed drawing and lots of detailed labels.

151
Where does the water that flows in rivers come from?

152
What happens to precipitation once it has fallen on the land?

153
What is discharge?  In what units is it measured?

154
Stream networks evolve to carry water and sediment (i.e., to perform work) with the best possible expenditure of energy. Summarize the development of a stream network from the point in which rain starts to move as overland flow. (Key words: rills, gullies, incision, mass wasting).

155
Given a map with stream channels, be able to (1) define watershed boundaries and (2) determine stream order using Horton's original protocol.

156
Sketch (1) a graph showing the relationship between stream order and number of stream segments, (2) a graph showing the relationship between stream order and average stream length, and (3) a graph showing the relationship between stream order and average drainage area.

157
What is a hydrograph? Define all relevant terms.

158
Describe the longitudinal profile of a typical river. 

159
What is a knickpoint? What causes knickpoints in stream profiles?

160
What is the gradient of a stream?  In what units is it measured?  How does it change from the headwaters to the mouth of the stream?

161
What is base level?  What is the ultimate base level?  Give two examples of natural local base levels.  Give one example of a local man-made base level. 

162
How would a stream "respond" to a drop in sea level? Give a California example of a river that experienced such an event. 

163
How would it respond to a rise in sea level? Give a California example of a river that experienced such an event. 

164
How would a stream "respond" to uplift of the Sierra Nevada? Give a California example of a river that experienced such an event.

165
Describe the difference between "bedrock" segments of a river and "alluvial" segments. Where are these types of river segments typically found in the longitudinal profile of the river.

166
Where does sediment come from in "bedrock" segments of rivers?

167
How do streams erode their beds in their "alluvial" segments?

168
What is lateral planation?

169
Why does the greatest erosion and transport of sediment occur during floods.

170
Discuss the impact of the following engineering works in erosion and sedimentation: bridges, dams, channelization, levees.

171
What happens to the cross-section of a stream when discharge increases?  What happens when discharge decreases?

172
What is a flood plain?

173
What causes floods?

174
How can we mitigate flood hazards?

175
Discuss the Calfornia Geological Survey's program on management of watersheds subject to timber harvesting. 

176
So, why are geologists involved in timber harvesting operations?

177
In excavating the BART tunnels along Market Street there was great concern about dewatering adjacent properties.  Why would that be so?

178
What do we excavate tunnels for?

179
What kind of things must the engineering geologist be on the lookout for when doing the exploration along a future tunnel alignment?

180
Restating question 179, what difficult ground conditions might be found along a tunnel alignment?

181
Designing tunnel support systems is the problem of the mining engineer, not the geologist.  However, what kind of information must the engineering geologist provide to the mining engineer for him/her to do the job?

182
Look carefully over the engineering geology log in the Escandon et al. (2001) paper (Figure 10).  This is an excellent example of the type of information engineering geologists working in the tunneling industry acquire in order to guide the construction of the tunnel.

194
What issues are considered when selecting a site for a reservoir?

195
Briefly describe or illustrate the following types of dams: gravity, arch, buttress and earth dams.
196
Under what conditions is a concrete dam likely to be preferred over an earth dam?

197
Under what conditions is an earth dam likely to be preferred over a concrete dam?

198
Briefly describe or illustrate the following types of "specialty dams": subsurface "dams" and gabion "dams".
199
What are gabion "dams used for?

200
List the main causes of failure of dams.
201
What are the tasks of the engineering geologist during the process of site selection?

202
What tasks are involved in a watershed analysis?

203
What are the tasks of the engineering geologist once a site has been selected?

204
How do we map a dam site? A lot more to this question than you might suspect.

205
What geophysical investigations might be needed?

206
What type of direct sub-surface investigation might be needed?

207
How is the Lugeon water-take test used?

208
How is grouting performed? A lot more to this question than you might suspect.

209
How does the engineering geologist assist in the design of the spillway?

210
How does the engineering geologist assist in the design of the diversion tunnel?

211
Draw a cross section of a landfill, showing the different layers used for environmental control.

212
List and briefly describe the six stages at which geologists get involved with the design and operation of a sanitary landfill.

213
One of the most important tasks that geologists do in landfill engineering is to be the watchdogs over water quality. In this regard, what is the meaning of the terms DMP, EMP, and CAP?

214
In a DMP, water quality in upgradient wells is compared with water quality in downgradient wells. Draw a cross section of a landfill, and illustrate the concepts of water table, groundwater flow, upgradient wells, and downgradient wells.

220
What is the purpose of an EMP?

221
What kind of remedial alternatives (CAP) do we have if a leak from the landfill has contaminated groundwater? Think on the explanation that Jim and Chuck gave us about cleaning groundwater.

222
Draw a diagram of the final cover of a lined landfill. What do the regulations require?

223
Draw a diagram of an alternative monofill final cover of a landfill. What are the advantages of such a cover.

224
What are the “ingredients” of a successful geothermal project?

225
Using the example from Los Humeros, draw a cross section of a geothermal field, and identify within it the items listed in your answer to 224.

225
What would a geologist do to prospect for a geothermal field?

226
How would geochemistry be used in prospecting for a geothermal field?

227
How would geophysics be used in prospecting for a geothermal field?

228
Which are the most promising geophysical methods used in geothermal exploration?

229
How is multi-spectral remote sensing being used in the exploration for geothermal resources?

230
Assuming we had a “blind” geothermal project (i.e., one without the surface manifestation of fumaroles or hot springs), how would we go about locating a promising area? (Hint: Heat flow)

245
What is an ore deposit? (Take into account economic factors in your definition).
246
Define: (a) ore, (b) gangue, (c) tonnage/reserves, (d) grade.
247
Including their chemical formulas, list the main ore minerals for: (a) iron, (b) aluminum, (c) chromium, (d) copper, (e) lead, (f) zinc, (g) silver, (h) uranium.
248
Define and give at least one example of: (a) orthomagmatic deposits, (b) hydrothermal deposits, (c) pyrometasomatic deposits, (d) sediment-hosted stratiform deposits, (e) residual deposits.
249
What types of deposits is aluminum extracted from?

250
If you were asked to look for new aluminum deposits, where would you look for them?

251
What types of deposits is iron extracted from?

252
If you were asked to look for new iron deposits, where would you look for them? Be specific as to the types of sedimentary environments you would make your exploration target.
253
What types of deposits is nickel extracted from? (Hint: Two types of orthomagmatic deposits and one type of residual deposits).
254
What types of deposits is chromium extracted from? (Hint: Two types of orthomagmatic deposits).
255
What types of deposits is copper extracted from? (Hint: One type of orthomagmatic deposits, three types of hydrothermal deposits, one type of supergene enrichment, and one type of sediment-hosted stratiform deposits).
256
What types of deposits are lead and zinc extracted from? (Hint: Three types of hydrothermal deposits, and one type of sediment-hosted stratiform deposits).
257
What types of deposits is silver extracted from? (Hint: One type of hydrothermal deposit).
258
What types of deposits is gold extracted from? (Hint: Two types of hydrothermal deposits, and two types of residual deposits).
259
What types of deposits is uranium extracted from? (Hint: Two types of hydrothermal deposits, two types of sediment-hosted deposits, one type of placer deposit, and one type of “evaporitic” deposit).
260
Say you are looking for a disseminated gold deposit in Nevada.  You locate a promising sequence of hydrothermally-altered ignimbrites, and are ready to tackle the actual exploration. How would you use geochemical exploration, mapping of alteration, and drilling to help you?

261
Say you are looking for a porphyry copper deposit in Arizona. You locate a promising cupola of a batholith, and are ready to tackle the actual exploration.  How would you use geologic mapping, mapping of alteration, geochemical exploration, and drilling to help you?

262
Say you are looking for a uranium deposit in Texas. You locate a promising sequence of Tertiary oxidized sandstones, and are ready to tackle the actual exploration.  How would you use geophysics, geochemical exploration, mapping of alteration, and drilling to help you?
263
Summarize the mineralogy of the main types of hydrothermal alteration:

· Potassic

· Na-Ca

· Sericitic (aka phyllic)

· Argillic

· Propylitic

· Advanced argillic

· Carbonatization

· Silicification

· Greisenization

· Hematitization

264
Using a sketch, illustrate the difference between pervasive and vein-controlled alteration. Use potassic alteration for your sketch.

265
Using a sketch, illustrate the concept of an intrusive cupola (inside a larger batholith body), and of the formation of porphyry dike swarms (or fingers) and hydrothermal breccias.

266
Why does it seem that porphyry textures in these dikes is indicative of hydrothermal activity?

267
Using a sketch, illustrate the patterns of alteration around a porphyry copper deposit.

268
What is a skarn? What is the difference between a skarn and a hornfels?

269
Describe the three stages of skarn development, with typical mineralogy of each stage (i.e., contact metamorphism, prograde metasomatism, and retrograde metasomatism).
270
How does retrograde metasomatism express itself?

271
To what stage is mineralization related? Why?

272
Using a series of sketches, illustrate the pattern of development of a skarn deposit.

273
Talking about vein deposits, illustrate zoned alteration envelopes around deep, intermediate, and shallow veins.

273a
Talking about vein deposits, make a rough sketch of the zoning patterns in the Permian Mole granite, NSW, Australia. These polymetallic veins are clearly associated to a central granitic intrusion

273b
Talking about vein deposits, summarize the main features of orogenic gold deposits, such as the Mother Lode of California (not associated to a central granitic intrusion). Where do the mineralized fluids come from? What are the typical alteration patterns? What controls the general geometry of the vein system? Where did the gold come from? As what type of compound was the gold transported? What process(es) may have caused gold deposition?
274
Why is the study of alteration patterns so important in mineral exploration?

275
Talking about epithermal deposits, what is the difference between high sulfidation (or high salinity) and low sulfidation (or low salinity) systems? (include pH and fO2 in your answer)
275b
Which are the two compounds we believe are responsible for the transport of gold in epithermal deposits?

276
What are the characteristics, in terms of alteration and ore mineralogy, of high sulfidation Au deposits? In what type of compound is gold being transported? What process(es) may have caused gold deposition?
277
What are the characteristics, in terms of alteration and ore mineralogy, of low sulfidation Au deposits? What process(es) may have caused gold deposition?
278
What are the characteristics of the low-sulfidation Carlin type gold deposits? What process(es) may have caused gold deposition?

279
Which are the three types of volcanogenic massive sulfide (VMS) deposits? What rocks or volcanic environments are they associated with?

280
Using a diagram, illustrate the characteristic geometry of Cyprus type VMS deposits.

281
What causes sulfides to precipitate in VMS? Contrast the chemical characteristics of the hydrothermal fluid and seawater.

282
Using a diagram, illustrate the tectonic setting in which Mississippi Valley Type (MVT) deposits form.

283
Speaking of MVT, what is the likely chemical nature of the mineralizing fluid? Why would salinities be high? What is the “history” of the mineralizing fluid?

284
Speaking of MVT, what are the likely controls in sulfide deposition?

285
Speaking of Sedimentary-Exhalative deposits (SEDEX), draw a diagram explaining the inferred mode of formation of the Salton Sea proto-ores.

286
Speaking of SEDEX, what is the likely chemical nature of the mineralizing fluid? Why would salinities be high?

287
Using your best prose, explain the current thinking on the formation of the Kupfershiefer sedimentary deposit (Stratiform Sediment-Hosted Deposits (SSHD)). As always think on the “elements of the play” – source, mineralizing fluid, precipitation mechanism.

288
How do ferrous Fe2+ and ferric Fe3+ differ in terms of solubility? How does this affect (a) the transport of Fe in surface environments, and (b) the precipitation of Fe in marine environments.

289
Speaking about banded-iron formations (BIF), why are they most abundant in the late Archean and early Proterozoic? You may want to look at your Sed Rocks book.
290
Under what conditions might Phanerozoic ironstones formed? You may want to look at your Sed Rocks book.

291
Under what conditions might phosphorites form? You may want to look at your Sed Rocks book.

292
What is a placer deposit? Where might you expect to find good placer deposits?

293
What minerals might you expect in placer deposits?

294
The late Archean Witwatersrand placer deposits are unique in that they contain gold, pyrite, and uraninite (the latter two minerals are never found in any other type of placer deposit). What “Goldilocks” conditions might have allowed formation of this deposit?
295
What is a residual deposit? How do they form? (Hint: eluviation vs. illuviation). 
296
What metals are recovered from residual deposits? Which types of rocks are each of these “laterite” metals associated with? (Put together areas of heavy precipitation with these rock types and you have your exploration targets!)
297
Explain the process of supergene enrichment in disseminated copper systems, like porphyry coppers (long, detailed answer).
298
Write down chemical equations illustrating the leaching phase of the supergene process (e.g., oxidation of pyrite or chalcopyrite).

299
What would happen to the host rock when in contact with the sulfuric acid generated by the oxidation of iron and copper sulfides? (Figure 4.33b)
300
Write down chemical reactions illustrating the enrichment phase of the supergene process (e.g. replacement of pyrite by chalcocite).

301
What copper minerals might you find in the leached portion of a porphyry copper system? (Hint: the minerals we saw in the McArthur pit in Yerington).

302
What copper minerals might you find in the supergene enrichment blanket of a deposit like La Escondida in Chile (Figure 4.33c).

303
Where would you look for diamonds? Answer like a geologist, identifying the type of deposit you would look for, and maybe the most promising geographic region.

304
Where would you look for REE? Answer like a geologist, identifying the type of deposit you would look for, and maybe the most promising geographic region.

305
Where would you look for platinum and the platinum-group elements? Answer like a geologist, identifying the type of deposit you would look for, and maybe the most promising geographic region.

