Chi Phi - SCI 262B 
Rock groups and the rock cycle
Is the sand of a sand dune considered rock? Why or why not?
The sand of a sand dune is considered rock because it is natural, coherent and it is the aggregate of minerals.
Is a single quartz crystal considered a rock? Why or why not?
The single quartz crystal is not considered rock because a rock needs to be the aggregate of minerals.
Is a bunch of crushed up shells cemented together at the bottom of a reef considered rock? Why or why not?
A bunch of crushed up shells cemented together at the bottom of a reef is not considered rock because it is not coherent.
Is concrete considered rock? Why or why not?
Concrete is not considered rock because it is not naturally made but it is man-made.
What are the requirements a substance has to meet in order for scientists to classify it as “rock” (scientific definition of rock)?
In order for scientists to classify it as “rock”, a substance has to be naturally occurring, coherent, and aggregate of minerals/grains.
What kind of rock can become an igneous rock? How is a preexisting rock destroyed and an igneous rock created? 
Any kind of rock can become an igneous rock when it is subjected to enough heat or pressure causing it to melt. A preexisting rock can be melted and when it freezes again, an igneous rock is created. 
What kind of rock can become a sedimentary rock? How is the preexisting rock destroyed and a sedimentary rock created?  
Erosion, transport, deposit, and dissolution can destroy any preexisting rock and then from that, the sediment is lithified or mineral crystals out of water solutions is precipitated to form a sedimentary rock.
What kind of rock can become a metamorphic rock?  How is the preexisting rock destroyed and the metamorphic rock created?
Preexisting rock can change in heat, pressure and stress to be destroyed and to form again. 
What are the two types of layer observed in rocks?  What can layering tell you about the group the rock belongs to?
The two types of layer observed in rocks are bedding and foliation. Because of the characteristics in bedding, it shows clues to depositional environment that happened to the sedimentary rock. Meanwhile, because the orientation of the layer indicates the direction of the stress, this layering is more likely to be from metamorphic rocks. 
What is the difference between clastic and crystalline rock texture?  What rock groups can have crystalline texture?  What rock groups can have clastic texture?
While clastic rock is when the grains cemented together, the grains in crystalline rock grown together. Therefore, clastic texture is more likely to be seen in sedimentary rock. Igneous rock and metamorphic rock can have crystalline texture. 
Fill in the table below describing how old rock is destroyed and new rock is created to form each of the three rock types: (remember that there may be more than one way to destroy or create to form a rock type)  
	Destroy old rock
	Create new rock
	Type of rock

	Melting

	Freezing of molten rock 

	Igneous rock

	Erosion, transport, and depostition
Dissolution
	Lithification of sediments
Precipitation from solutions

	Sedimentary rock

	Changed by heat, pressure, and stress
	Changed by heat, pressure, and stress
	Metamorphic rock



Draw a rock cycle diagram that includes the 3 rock groups and arrows showing all the ways each rock type is destroyed and new rock types are created.  (there is 9 arrows.  Each rock type has 3 arrows pointing toward it).  Label each arrow with the process of destruction and creation.  (the shapes below can be moved around and rotated.  You can also add text to them by right clicking and choosing “add text”)
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Igneous rocks
What is a geothermal gradient?
Geothermal gradient is the increase in temperature with the increase of depth.
How does Temperature and pressure relate to depth in the Earth’s crust?  
	The temperature increases with the increase of depth in the Earth’s crust.
What are the 3 sources of heat in the Earth?
The 3 sources of heat in the Earth is the left over form the formation of the Earth, the gravity and the decay of radioactive minerals.
What three conditions cause melting in the Earth’s mantle and/or crust?  Where on Earth do we find these happening?
Three conditions cause melting in the Earth’s mantle and/or crust are pressure, water, and carbon dioxide. In the divergent plate boundaries and the convergent plate boundaries with subduction are places on Earth that we can find these happening.
What are the three components of magma/lava?
The three components of magma/lava are mineral crystals borne by the melt (solid), mobile ions melt by itself (liquid), dissolved volatile gas:
· Dry magma – Scarce volatiles
· Wet magma – To 15% volatiles (H2O, CO2, SO2, N2, H2)
What are the 4 terms used to describe the composition of magma types?  The composition term is based on the percentage of which element in the magma?
The 4 terms used to describe the composition of magma types are felsic, intermediate, mafic, and ultramafic. The composition term is based on the percentage of silica in the magma.
Describe partial melting and fractional crystallization.  How are they related?
Partial melting is when the temperature is only high enough for some of the minerals to melt first. Therefore, the part that has high percentage of silica will melt first. Fractional crystallization is the opposite of partial melting. The crystallization of different minerals varies as magma cools. 
What determines whether a magma/lava is felsic or mafic?  Which one is more viscous?	
Whether a magma/lava is felsic or mafic based on the silica percentage of the magma. Mafic magma is not viscous and will flow easily to the surface while felsic magma is viscous and does not flow easily.
How does the initial source rock (crustal vs. mantle) affect the silica composition of a magma?	
Because crust is felsic with high percentage of silica, the silica composition of magma from crust is felsic. Mantle is mafic; therefore, the magma from mantle is mafic. 
If a source rock undergoes partial melting, which minerals melt first?  What does this say about the melting temperature of those minerals?
If a source rock undergoes partial melting, the minerals with more silica will melt first. The melting temperature of those minerals is low. 
If a magma undergoes fractional crystallization, which minerals crystallize first and settle out?  How does that change the liquid component of the magma?
If a magma undergoes fractional crystallization, the minerals with more silica will also crystallize first and settle out. Therefore, the liquid component of the magma will have less silica and become more mafic. 
Describe viscosity and what factors affect the viscosity of a magma/lava
Viscosity is the stickiness of a fluid. The viscosity of a magma/lava is mostly based on the percentage of silica in the magma. 

What are the 2 kinds of series identified by Bowens Reaction Series of how minerals crystallize from a melt?
Two kinds of series identified by Bowens Reaction Series are discontinuous series and continuous series. 
What are the 2 reasons why magma rises?  How does viscosity affect the rate magma will rise?
Magma tends to rise because it is hot; therefore, it’s less dense and tends to fly up. Also, the pressure squeezes the magma that makes it split out. 
The more viscous the magma is, the slower it will rise.
What is the difference between a dike and a pluton?  At the same depth, which is likely to cool faster?
Pluton is a cooled magma chamber and can be in any shape, while a dike is a narrow tabular discordant pluton. At the same depth, because a dike is usually very thin, it is likely to cool faster.
What are the 2 differences between a crater and a caldera?	
A crater and a caldera are different in size and mode of formation. The caldera is larger than the crater and is formed after a massive eruption. The crater is only a vent as erupted lava piles up.
Describe the shape of a shield volcano.  What type of lava forms this type of volcanic feature?
A shield volcano is broad, has a slightly domed shaped like an inverted shield, has low slope, and cover large geographic areas. Basaltic lava (low viscosity) forms this type of volcanic feature. 
Describe the shape of a Stratovolcano.  How are these volcanic features built?	
A Stratovolcano is large and has cone shaped. It is often symmetric but can be in odd shapes from landslides. These volcanic features have alternating layers of lava and pyroclastic debris because it is built through explosive eruptions that deposit material near the central vent. 
How does viscosity affect the explosiveness of an eruption? Why?
The more viscous a magma is, the more explosive an eruption can be. This is because viscous magma contains more gas content that makes more gas bubbles and increase the pressure to the magma to make it more explosive. 
If intrusive igneous rocks cool beneath the surface usually deep below volcanic features, how do we see them at the surface?
If intrusive igneous rocks cool beneath the surface usually deep below volcanic features, continuing uplift and erosion will expose the pluton and this is called unroofing. 
What are the three igneous rock textures?  Which one(s) are formed in intrusive settings and which one(s) are formed in extrusive settings?	
The three igneous rock textures are crystalline, fragmental, and glassy. Glassy, crystalline and fragmental are formed in intrusive settings and crystalline are formed in extrusive settings.
How is grain size relative to cooling rate of a lava/magma?
If the material cools slowly, the minerals crystals will be coarse. If the lava/magma cools rapidly, the crystals will be small. If a rock is quenched, cooling instantaneously, no crystals will be present and glass will form. 
What does it mean if a rock has some large crystals mixed with lots of smaller crystals (two distinct crystal sizes)?	
This indicates a two-stage cooling history: Initial slow cooling creates large phenocrysts then cooling of remaining magma more rapidly.
We name crystalline igneous rocks based on what two characteristics?
We name crystalline rock based on its composition and texture.
What factors influence the type of eruption a volcano has?
Gas content and the viscosity of the magma influence the type of eruption a volcano has.
What factors affect the viscosity of lava?
The percentage of silica in lava affects the viscosity of it.
What are the three types of Igneous rocks?  What characteristic distinguishes the three types?
The three types of igneous rock are glassy, fragmental, and crystalline. These three types are distinguishes based on crystal size, which is governed largely by the rate at which rock crystalizes from cooling magma or lava, and mineral composition. 
What are the characteristics used to name Crystalline Igneous rocks?
The minerals composition, the silica percentage and the crystal size of the rock are used to name crystalline igneous rock. 
What can the size of the crystals in an igneous rock tell you about its cooling history?  List and describe
· Aphanitic: fine crystalline  rapid cooling and extrusive. 
· Phaneritic: coarsely crystalline  slow cooling and intrusive. 
· Porphyritic: a mixture of coarse and fine crystalline  a two-stage cooling history: Initial slow cooling creates large phenocrysts then cooling of remaining magma more rapidly.
Name and describe the three types of volcanoes we discussed in class.  Include how they are formed, their shape and size, and what type of lava/eruptions they have.
· Shield volcanoes: 
· Broad, slightly domed-shaped (like an inverted shield).
· lateral flow of low-viscosity (basaltic) lava. 
· low slope and cover large geographic areas.
· Cinder cone volcanoes: 
· Conical piles of ejected material.
· The smallest type of volcano.
· Built of ejected (lapilli-sized) fragments piled up at a vent
· fountaining lava – higher in silica
· Slopes are at the angle of repose. 
· Often symmetrical with a deep summit crater.
· Stratovolcanoes: (composite volcanoes): 
· Large, cone-shaped volcano.
· Alternating layers of lava and pyroclastic debris.
· Often symmetric; can be odd shapes from landslides, etc.
What is the difference between a Crater and a Caldera? he 3 crystal size classes and what they tell you about where and how the rock cooled.  
A crater and a caldera are different in size and mode of formation. The caldera is larger than the crater and is formed after a massive eruption. The crater is only a vent as erupted lava piles up. 
If the material cools slowly, the minerals crystals will be coarse. If the lava/magma cools rapidly, the crystals will be small. If a rock is quenched, cooling instantaneously, no crystals will be present, and glass will form. 
Sedimentary Rock
What is the difference between sediment and sedimentary rock?
Sediment is composed of weathered pieces of rock and other materials, while sedimentary rock forms when sediments are compacted and cemented together.
What is the difference between physical and chemical weathering?
While physical weathering is when the rock is physically break into pieces, chemical weathering is when chemical reactions break down the minerals within a rock. 
What are the two ways chemical and physical weathering work together?
The chemical weathering weakens a rock so that it breaks apart more easily.
Chemical weathering reactions take place on the surface of the rock and physical weathering increases surface area relative to volume.
How is soil different from sediment?
Soil is created when rain and organisms react with sediment, while sediment are composed of loose fragments of rocks or minerals broken off bedrock, mineral crystals that precipitate out of water, and shells or shell fragments.
What factors control the characteristics of a soil?
The characteristics of a soil is controlled by climate, time, slope, and bedrock or sediment substrate.
What are the 4 classes of sedimentary rock and how do they form? (what are they made of?)
· Clastic: Made from weathered rock fragments (clasts). 
· Chemical: Minerals that crystallize directly from water.   
· Biochemical: Cemented shells of organisms.
· Organic: The carbon-rich remains of plants.
What are 3 of the 5 characteristics we use to describe grains in a clastic sedimentary rock?
Characteristics we use to describe grains in a clastic sedimentary rock are grain size, clast composition, angularity and sphericity, sorting, and character of cement. 
What info can be interpreted from the characteristics of grains in a clastic sedimentary rock? (name 4)	
From the characteristics of grains in clastic sedimentary rock, we can interpret the environment of deposition, the source of the sediment, distance from source, and maturity of a rock. 
A limestone is a rock made mostly of what mineral?
Limestone is made of mostly calcite 
Name an erosionary environment and a depositionary environment. Describe why sediment is eroded or deposited there.	
· Erosionary environment: mountain stream where smaller clasts eroded beneath boulders during low flows. 
· Depositionary environment: rivers where fine sand, silt, and clay are deposited on nearby floodplains.
What type of environmental change(s) do transgressive and regressive sedimentary sequences represent?	
Sea level rises and falls creates predictable pattern in strata: red beds, coal, sandstones, shale, sandstones, coal, red beds. 
What is the difference between terrestrial and marine depositionary environments?
Terrestrial depositionary environments are where sediments deposit above sea level. Marine depositionary environments are where sediments deposit at or below sea level. 
What type of environment deposits fine grained well sorted muds?
a.	 Glacial moraine
b.	Lake
c.	Mountain river
d.	Sand dune	
What type of environment deposits poorly sorted piles of sediment ranging from boulders to clay?
a.	Glacial moraine
b.	Lake
c.	Mountain river
d.	Sand dune	
What are large regional scale depressions where sediment deposits collect?
Due to crystal flexure and faulting and compounded by the weight of added sediments, the land is sinking during sedimentation.
Metamorphic Rocks
Which of the three rock groups forms when a protolith (preexisting rock) undergoes a change in its minerals without melting?
When a protolith undergoes a change in its minerals without melting, metamorphic rocks will form. 
What are the conditions that will cause metamorphism to occur in a preexisting rock?	
A preexisting rock can change in texture and mineralogy when the temperature, pressure, tectonic stress, and reaction with heated water. 
Name two environments of metamorphism …where does metamorphism happen?
Metamorphism can happen in the plate boundaries or fault zone. 
What is the term we use to describe the intensity of metamorphism a metamorphic rock has experienced?	
Grade is a measure of the intensity of metamorphism a metamorphic rock has experienced. 
What are the two types of metamorphic rocks? Name and describe.
· Foliated: 
+ Has a through-going planar fabric.
+ Subjected to differential stress.
+ Has a significant component of platy minerals. 
+ Classified by composition, grain size, and foliation type
· Non-foliated:
+ No planar fabric evident.
+ Crystallized without differential stress.
+ Comprised of equant minerals only.
+ Classified by mineral composition.
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