
10/27/15 
Ch. 5 and a review
à Test on Friday



Outline… 
•  A couple of clarifications

–  pH
–  Asteroid impact and ice ages…
–  Temperature inversion

•  A couple of definitions/explanations
–  Fractional crystallization– How you get different kinds of rocks 

from the same magma
–  Different ways for rock to melt
–  Different kids of “sorting” found in sedimentary rock
–  What is an alluvial fan?

•  Review of material/concepts we have covered

•  For the second half of the quarter, we will continue to discuss soils 
(in lecture and lab), water and aquifers, climate– and its effects on 
water and soil development



pH 

•  pH is related to the concentration of H+ ions in a 
solution

•  Specifically pH = -log [H+]

•  For now, 7 is “neutral” pH, lower than 7 is 
increasingly acidic, and higher than 7 is 
increasingly basic (or alkaline)



Asteroids and ice ages 

•  When was the most famous asteroid impact?

•  When was the last ice age? And what drives 
glacial interglacial cycles?



What is a temperature inversion? 

•  http://www.deq.pima.gov/new/newsrelease/WinterAirPollutionSeason.html



Igneous rocks (Ch. 4) 

•  Fractional crystallization
•  Rocks melting: Decompression and fluid-

induced











Sedimentary rocks 

•  Looking at rocks, you can infer the processes by 
which they have moved…

•  Weathering vs. erosion

•  Sorting…

•  Alluvial fans- the topic came up (in Pogue’s 
paper) 











Where did we see alluvial fan sediments? 



Review of topics we have covered… 
Material includes all lectures (including the first Anthropocene Lecture-specific below)
 
Please note that while much of the Earth Science content in the first half of the quarter has 
occurred in lecture, there is some from labs around the different types of rocks and minerals 
you would expect in different locations, and the igneous and sedimentary processes 
responsible.  Questions related to the field trip will be based on content that has also been 
discussed in readings (not just comments/sites from the field trip).

à The test will be closed-book, and closed-notes.   

Anthropocene Lecture--- 
What are examples of major changes relative to the Holocene that have driven he discussion of 
new “Anthropocene” epoch?
Compare this warming event to past warming events…
Shamshuddin and Anda—Enhancing the productivity of ultisols and oxisols in Malaysia using 
basalt and/or compost
 
Cacao—where does it grow (map/picture from Scharffen Berger)?  What are soil, climate, 
geological factors in growing cacao?  Note that we did discuss this with Abir, though of course 
in more detail with Steve.
Ch.1 -- Figure 1.9—Earth’s major layer, and depths (in km)
Figure 1.11 – continental crust vs. oceanic crust vs. mantle
Figure 1.12—activity combined with 1.9
Figure 1.15—convection in the mantle



Ch.1 -- Figure 1.9—Earth’s major layer, and depths (in km)
Figure 1.11 – continental crust vs. oceanic crust vs. mantle
Figure 1.12—activity combined with 1.9
Figure 1.15—convection in the mantle
 
Ch.2 
Figure 2.4—Mid ocean ridges –and earthquakes
Figure 2.6—Pacific Ring of Fire – and earthquakes and volcanoes
Figure 2.7—global context for plates moving with respect to each other
Figure 2.8 – plates and boundaries
Figure 2.12—evidence for and use of magnetic anomalies
Figure 21.5—Global isochron map
Figure 2.16—don’t memorize—be able to discuss why plates/continents move and the time scale 
over which this is occurring
Figure 2.17—driving forces of plates…
Figure 2.18—mantle convection—what each hypothesis tells us about “recycling”
Figure 2.19- mantle plume hypothesis—in the context of plate movement

Figure 3.2—parts of the atom, example of carbon 
Figure 3.3, and 3.11 part 1—covalent bond example
Figure 3.4—ionic bond example



In the case of bonding—understand that there are 2 main kinds (I don’t tend to worry about 
metallic bonds) and be able to explain the difference between them to the extent discussed 
in the book (and class)
 
Know the difference between a rock and a mineral and the relevant definitions.
 
Figure 3.11 – in the context of figure 4.4
Figure 3.24—different kinds of rocks in different environments
Figure 3.25- Intrusive vs. extrusive – as discussed in lab and class
Figure 3.26—making sedimentary rocks
Figure 3.27—NOT ON MID-TERM—in fact nothing about metamorphic rocks will be on the 
midterm

 
Figure 4.4 – Mineral assemblages in rocks and trends (at the bottom)
Figure 4.6- Bowen’s reaction series (class and lab)
 
Pogue- Influence of Basalt on the Terroir of the Columbia Valley American Viticultural Area – 
as discussed in class
 
Difference between weathering and erosion



Figure 5.1 – sedimentary processes
Figure 5.7-- sedimentary processes
Table 5.3—don’t memorize specific sizes, know the order or cobbleàpebbleà sandà siltà 
clay and the rocks they can each produce
Figure 5.16 – different sedimentary settings and rocks
Figure 5.9 – sedimentary environments-- 
Figure 16.2- as discussed in class
Table 5.1 and Table 16.2—stabilities of minerals with respect to weathering
 
Missoula (glacial outburst) floods AND Columbia flood basalts
-approx. timing of events in years (don’t worry about the name of the specific eras/epochs/
periods) , how they occurred (geologically), how they influenced the landscape and how they 
influenced the soil

 Pogue- Folds, floods, and fine wines – focus on “Soils” section—specific types of parent 
material, and the additions of loess; Don’t worry about the specific names of soils (eg. 
aridisols or mollisols)  focus on the specific processes occurring, including differences in 
processes with different climates, and including the production of calcium carbonate 
(caliche)

The Milton-Freewater Rocks District-- Day 2, Stop 2 (of Folds, floods, and fine wines) - 
Cayuse Vineyards—we read an abstract by Kevin Pogue on the effect of the geology on the 
vineyard there and we heard from Steve Robertson (SJR Vineyards, who is next door to 
Cayuse) on the geology and its effects on the grapes and his irrigation—if you missed the 
field trip, questions will be related to material in text
 
 



Igneous 
Rocks 

•  Chemical 
compositions

•  Explain 
expected 
mineralogy

•  Felsic v. Mafic
•  Intrusive v. 

Extrusive


