Name:________________________________________________Standard 3 Students will understand the processes of rock and fossil formation.        Objective 4 Compare rapid and gradual changes to Earth’s surface.
a. Describe how energy from the Earth's interior causes changes to Earth’s surface (i.e., earthquakes, volcanoes). 
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Guided Notes Earth: It’s Interior: Earthquakes and Volcanoes    

What are the layers of the earth starting with uppermost part going to the center?

1.___________________________________________

2.___________________________________________

3.___________________________________________

4.___________________________________________

5.___________________________________________

How deep in km is the following:

Crust:________________  
Outer core:_______________

   Mantle:________________ Inner core:______________

1) Crust:  is made up of _______________________
2) Mantle:  

-___________________________: upper part of the mantle and the earth’s crust made up _____________________________ rock.

-____________________________: middle part of mantle made up __________________ __________________rock that can_____________ slowly.

-______________________: made up of ____________rock that goes to the core.

Core:

-Outer core: _____________metal and very______________!

-Inner core: _________________metal and very_______________ ___________________!
Introduction Game:  * Relate the Earth’s Layers to your own Layers!  
The earth has three main layers: Crust, Mantle Core.  Sometimes we only see someone’s crust but don’t get to know their mantle or even their inner self.  What is your layers?

Crust: What people can tell by meeting you; what’s on your outside:

Mantle: What good friends know about you after being friends a while:

Core: What only a few people know about you:

Assignment: Draw the layers of the earth, what is made up in each layer, and how deep it is.  Then on the back side of the paper describe your own three layers.

Volcanoes are the result of ______________________________within the crust or mantle of the earth.
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The hot, liquid rock will break through weak spots in the surface and form volcanoes or flood basalts.

· Many volcanoes do not release lava, instead they spit ash and small bits of lava called________________. 

· Some eruptions are quiet with very fluid (low viscosity) lava flows while others are explosive.

What’s the difference between a quiet volcano and an explosive eruption?

How much time elapsed when Mt. St. Helen’s blew?

Flood Basalts: When volcanic eruptions coats a __________________ _____________________of magma over the surface of the earth.

_________________________is a type of rock that is produced from the mantle
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Magma is always moving in the earth’s mantle due to Convection: Hot materials rising and cool materials sinking. This causes the plates to 
1) ________________ __________________ (Divergent Boundaries) 
or
2) ________________ ___________________ (Convergent Boundaries) and even 

3) _________________ one another (Transform Boundaries.)

Because Plates ____________ they cause the ______________ to be released through volcanoes of various types and sizes.

Volcano locations: (RING OF FIRE)         Why at these locations?
1. Plate Tectonics Move at a _____________________________:

2. At __________________________________________:

3. Magma moves to the surface of the earth near a _______________ _____________ and can activate a magma chamber
4. This can happen over a __________________________. The ________________ ______________ have formed because a plate moved over a hotspot.

St 3 Obj 4 B.  Describe how earthquakes and volcanoes transfer energy from Earth's interior to the surface (e.g., seismic waves transfer mechanical energy, flowing magma transfers heat and mechanical energy). 

Draw What You Know~!    In the space below, show objective B by drawing how energy from the earth’s movement causes volcanoes:

Volcano:

Name:________________________________________________Standard 3 Students will understand the processes of rock and fossil formation.        Objective 4 Compare rapid and gradual changes to Earth’s surface. 
b. Describe how energy from the Earth's interior causes changes to Earth’s surface (i.e., earthquakes, volcanoes). 
Earthquakes are a result of _______________________________within the earth.

· This only occurs where the earth is _________________________and therefore can only occur within about _______________________ __________________of the surface

· Earthquakes provide the best evidence regarding the interior structure of the Earth.

Label the picture below:
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Types of seismic wave: There are two types of seismic wave, namely, 'body wave' and 'surface wave'

1. _____________________________ travel through the interior of the Earth. They follow ray paths bent by 
the varying _____________________ and stiffness of the Earth's interior. 
2. ________________________________ are similar to water waves and travel just under the Earth's surface. They travel more slowly than body waves. Because of their low frequency, long duration, and large amplitude, they can be the most destructive type of seismic wave. 
Body Waves and Surface waves fall under two categories:
1) __________________________: occurs when fault moves past each other horizontally, cause a compressed wave.
2) ________________________:occurs when faults move vertically, causes a wavy wave.

Draw a picture of both an s-wave and a p-wave:

___________________________________________ result when a large section of the sea floor suddenly moves and therefore displaces a massive amount of water.  P or S Wave?
Tidal waves get bigger when they reach the shallow __________________________________.

What part of the world does it look like that the most earthquakes occur at?

It turns out that the upper section of the mantle is adhered (stuck to the underside side of the crust to form what we call ____________________________________________.

Different Forms of Energy In the Earth:

· _________________________ Energy: Energy due to motion

· _________________________ energy: energy due to heat

· __________________________energy: energy that is built up but not yet released

· __________________________ Energy: energy that is occurring (in motion).
Plate Tectonics:

Today plate boundaries are determined by examining the location of ______________________ and ____________________________.
Volcanoes result from the _________________________of the plates _____________________.

_______________________________ occur where plate rub against one another.

Plate Boundaries

· ___________________________ – plates move toward one another

· ___________________________– plates move away from each other

· ___________________________– plate moves sideways from each other
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Faults occur at these Plate boundaries, where land masses move.  These faults when moved release ________________ in the form of an_____________________________.
There are 3 different faults:
1.__________________________: as stress is pulled away on the plates, one land mass slips down. (__________________________Plate boundary)
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Figure TL.23a  Normal Fault
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2.___________________________: as two plates come together one land mass jets up above the other making a hanging wall. (_____________________________Plate Boundary)
Figure TL.23b  Reverse Fault
3.____________________________: occurs as two plates slide past one another. (_______________________ plate boundary) 
Figure TL.23c  Transform Fault
B. Describe how earthquakes and volcanoes transfer energy from Earth's interior to the surface (e.g., seismic waves transfer mechanical energy, flowing magma transfers heat and mechanical energy). 
Draw What You Know~!    In the space below, show objective B by drawing how energy from the earth’s movement causes earthquakes:
Earthquake:

c. Model the process of energy buildup and release in earthquakes. 
Rubric:  You and a partner are to demonstrate that you understand this process.  You are to show the following:










   
Partner checks 
for understanding.

1) Two tectonic plates that move at a convergent, divergent, or transform boundary. 


 Name the fault that occurs at each boundary…………………………….………...…… 4 pts.
      _______

2)   What process causes the plates to move in the first place (convection in the mantle) 4 pts.          _______

3)   When does the earthquake occur and what type of energy does it release………….. 4 pts.
      _______
d. Investigate and report possible reasons why the best engineering or ecological practices are not always followed in making decisions about building roads, dams, and other structures. 
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Please read this article by differing view points.  You are to find information about 4 different individuals and then debate why their side is the most correct.

Possible Viewpoints:  

The New Home Owner

The Land Owner that constructed New Homes, 

The City Officicals, 

The Banker, and 

The Geologist.
TUESDAY January 06, 2004   “Faults ruin dream of home”    By Rebecca Walsh      The Salt Lake Tribune 

       DRAPER -- The massive shell of unfinished concrete was supposed to be Dennis Madsen's retirement refuge. Rising up like a moody English manor on an eastern bluff in Draper called Hickory Ridge, the home is, instead, a source of Madsen's mental torment and financial strain. 

       He tried to buy the house on a sunny June day last year.  Within 30 days, he found out the house straddles four earthquake fault lines and changed his mind – but not before spending heavily on surrounding land and site preparation. Now, the home has plastic taped around the windows and no knobs on the front doors.

       It will have to be torn down. No one, Madsen included, will ever move in. And this week, he will sue the developers and city overseeing the project. 

       Still shell-shocked by his predicament, the 60-year-old retired businessman is furious, yet resigned. He knows more about geology than he ever dreamed. His story is a cautionary tale -- particularly for buyers eager to own a big home in Draper's foothills. 

       Hickory Ridge's 43 view lots drawn up for custom homes were marketed by the Varna Group and Signature Group Real Estate. "Come Home to a Higher Level of Luxury," the company Web site says. Remaining lots range from $130,000 to $165,000. 

       Madsen saw the house half-done and wanted it. He got a $1.1 million loan, at 4.7 percent interest, he notes regretfully. He paid $340,000 in cash for the undeveloped lots on each side, $100,000 for landscaping, $25,000 for appliances and put another $200,000 in an escrow account for the builders.

   He planned to expand the home to 15,000 square feet, build a 16-car garage and add a tennis court and pool. 

       Almost as soon as his checks were cashed, Madsen learned of the home's terminal problems. County Geologist Darlene Batatian had jumped into the hole dug for the home's basement and noticed signs of past earthquake activity. Draper City building officials refused to issue an occupancy permit for the home. Madsen's loan was withdrawn. 

       Madsen already has filed a claim against the city. He also is suing the real estate company, Hickory Ridge developers Tracy Jones and Jeffrey Walker, up to 10 "John Does" and the neighborhood's original owner, Draper Land Development Company, whose president is state Rep. LaVar Christensen, R-Draper. 

       A lawsuit to be filed this week alleges the developers deliberately covered up geologic reports that revealed the earthquake history of the property, and Draper officials were negligent in approving Hickory Ridge building lots.

"The existence of those faults is a material fact that was known or should have been known by each of the defendants in this matter and should have been disclosed to the unknowing buyer," Madsen's attorneys wrote in the lawsuit. "These facts were intentionally not disclosed, so as to facilitate the sale of the property." 

       Madsen is more pointed in his criticism. 

       "Developers would have you build on top of a volcano if it meant a dollar in their pocket," he says. "Everybody stood by and watched that house go up. Nobody said a word. To this day, no one has come forward." 

       The Varna Group's Walker did not return phone calls. Christensen could not be reached Monday for comment. 

       Draper City Manager Eric Keck acknowledges the problems at Hickory Ridge caught the city by surprise. In 2002, city leaders approved changes to the subdivision with only a draft geologic report. Draper never received a final report for Hickory Ridge. Meantime the city's building official left to take a job with Sandy. 

       "Something was lost in that transition," Keck says. "Geology was something of a mystical science to all of us here. If we could go back in time, the city would have done some things differently. There's a lot of culpability for all parties involved." 

       Discoveries at Hickory Ridge spurred city leaders to adopt more stringent requirements for disclosure of geologic hazards such as earthquakes, landslides and avalanches in December, despite developer complaints. And Draper city building officials have ordered additional geo-technical studies of all undeveloped Hickory Ridge lots. Six of the lots have been declared unbuildable. 

       "We've learned significantly about geology in this past year," Keck says. "We have tried to do the best we could to protect the health, safety and welfare of residents and future residents. This has been a clarion call for us." That is little comfort to Madsen and other Hickory Ridge buyers. 

      The home's owners, Kristen Hunsaker and her husband, are stuck with the unfinished building Madsen wanted to buy, as well as another lot nearby also crisscrossed by fault lines. In two weeks, their construction loan comes due. The Hunsakers may have to sell another home they are building just to make the payments. 

       "This has financially crippled us," she says. "This left us without a penny to our names. We're going to be renters for the rest of our lives." 

      walsh@sltrib.com  © Copyright 2004, The Salt Lake Tribune. 

  All material found on Utah OnLine is copyrighted The Salt Lake Tribune and associated news services. No material may be reproduced or reused without explicit permission from The Salt Lake Tribune.  Permission has been granted.

Follow up Question:   Why do you think that advice given by geologists is not followed in the engineering of this structure and other structures (such as dams, roads etc.)?

What sort of ecological (how living things interact) disruptions could also take place?  Why do people ignore this factor as well?

e. Model how small changes over time add up to major changes to Earth’s surface  
Earthquake Video Worksheet
1. Describe why earthquakes occur?  (make sure to use tectonic plates and energy build up as well as release in your explanation)

2.  Why are some earthquakes large and some little?

3.  How has California’s landscaped changed due to the San Andreas fault movement?
4.  What two plates formed the Himalayan mountains?  Described how this happened.

5. Explain why the Himalayan mountains are still moving.

Volcano Video Worksheet

1.  Where is the largest volcano (super volcano) located in the United States?

2.  What sort of affect would a super volcano eruption have on the earth’s surface?

(33:20) 3.  How has volcanoes on Hawaii affected the soil?

4.  What important role did volcanoes have in our earth billions of years ago?

5.  What is occurring under the ocean?  How does this change the earth?

6. How have volcanoes in Hawaii (the Hawaiian hot spot) affected the area?    

7.  When will the next island in the Hawaiian change emerge?  How is this possible?
Name:_______________________________ Objective 1 Compare rocks and minerals and describe how they are related.
Standard 3 Students will understand the processes of rock and fossil formation. 

A. Recognize that most rocks are composed of minerals.     Characteristics of Minerals Guided Notes 


Minerals are: 1)_____________________ 2)_____________________ 3)________________________

4)_____________________________________ 5)___________________________________________
General Facts about Minerals
- Between _____________________________ have been identified
-  A few are “_____________________ elements” -- made of only one element, such as sulfur, gold. copper, and graphite (carbon)
- Most are ___________________________, especially the silicate group (Si, O).
- Other important groups are oxides, carbonates, and sulfides.

Minerals are identified by their key characteristics

1)_____________________________ Ability to scratch another mineral

· Mohs scale from 1 (talc) to 10 (diamond)
· Quartz (most common mineral and most dust particles) is 7

2) _____________________________External structure due to internal arrangement of the atoms.

3) _____________________________Describes how light reflects off the surface

· Main categories are “metallic” and “non-metallic”
· Non-metallic includes “dull,” glassy,” waxy,” “pearly,” and others 
4)_____________________________ results from ability to absorb some wavelengths and reflect others.

· some minerals have characteristics colors

· others vary due to chemical differences or impurities (atoms mixed inside the main elements)

5)____________________________ Color of the powder when rubbed on a “streak plate” 
(_____________________________)
· May be same as hand-specimen or different

· Some paint is based on powdered minerals (streaks).
6)____________________________ occurs when some minerals split along flat surfaces when struck hard

· Other minerals break unevenly along rough or curved surfaces--this is called fracture

· A few minerals have both cleavage and fracture 

7)____________________________ All minerals have  density (mass / volume), but some are very dense
· Examples include galena, magnetite, and gold

· Specific Gravity is the density of the mineral compared with density of water

Special Characteristics or ways to determine which element is which are the following:

* 1) _____________________________-Carbonates react with dilute HCl and other acids by fizzing or bubbling (releasing CO2 gas)
*2)______________________________ Some minerals will glow when placed under short-wave or long-wave ultraviolet rays.

*3) ______________________________ but, DO NOT TASTE MOST MINERALS! Halite is the exception--it will taste salty.
*4) ______________________________ Many iron minerals will produce an invisible magnetic force field.

Mineral Identification Key:

Determine the mineral by following an order:

 1st: Is the streak colored or white?


  2A>  If colored, which color? 



2B> If white, how hard is it? (it’s ability to scratch)

3A: Determine from the description



3B> Determine from the description
I. Mineral Has Colored Streak
A. Mineral has a black or grayish streak.

1. Mineral has a metallic gold appearance.  It leaves a black streak……………………………………………..…….Pyrite
2. Mineral leaves a “lead gray” streak and has a bright silver metallic luster.  It is very heavy……………..…..…..Galena
3. Mineral will write on paper easily and feels greasy……………………………………………………………….….Graphite
4. Mineral is magnetic………………………………………………………………………………………………..……Magnetite
B. Mineral leaves a brown or reddish-brown streak.

1. Mineral has brown circles on it’s surface………………………………………………………………………………..Bauxite
2. Mineral has a bumpy surface……………………………………………………………………………………….…..Hematite
C. Mineral leaves either a blue or a green streak.

1.     Dark Green in color, has a hardness of 5, 120 cleavage, similar properties to augite……………………..Horneblend
II. Mineral does not leave a colored mark on the streak plate, but leaves a white streak or scratches streak plate.

A. Mineral will scratch glass.
1. Clear or translucent and has a hardness of 7.  Can be light pink, or dark color……………………………………..Quartz
2. Black in color and has a hardness of 7………………………………………………………………………..…………Garnet
3. Mineral is reddish-purple in color and has a hardness of 9……………………………………………….………Corundum
4. Apple green or yellowish green color, hardness of 7, very irregular shape………………………………………….Olivine
5. Salmon pink color, 2 directions of cleavage at 90 degrees, same properties as plagioclase…………………Orthoclase
6. White or gray color, striations can be seen on cleavage surface, same properties of orthoclase…………..Plagioclase
B. Mineral will not scratch glass but will scratch a penny.

1. Mineral is light green in color and has a hardness of 5…………………………………………………………..…..Apatite
2. Dark or dull green color, has a hardness of 5, 90 cleavage, similar properties to hornblende………………..….Augite
3. Dark Green in color, has a hardness of 5, 120 cleavage, similar properties to augite………………………..Horneblend
4. Transparent to translucent. Mineral varies in color.  It is often purple. Often shows good cleavage……………Fluorite
5. Mineral is translucent and writing appears double when looking through it……………………………………..….Calcite
C. Mineral will not scratch a penny, and cannot be scratched by your fingernail.

1. Mineral has cubic cleavage and tastes salty……………………………………………………………………..……….Halite

2. Mineral is in thin flat sheets and peels off in layers.  It is in the Mica family
a. If dark Mica then………………………………………………………………………………..………………...Biotite

b. If light Mica then……………………………………………………………………………………...……...Muscovite

D. Mineral can be scratched by a your fingernail.

1. Mineral feels soapy and has a hardness of 1…………………………………………………………………………… .Talc

2. Mineral is transparent or translucent and has good cleavage.  
Mineral has a silky luster and a hardness of 2……………………………………………………………………… Gypsum
Draw the Mineral Identification Key in the space below and in a way that makes sense to you:
Obj 1. B. Observe and describe the minerals found in rocks (e.g., shape, color, luster, texture, hardness). Go to the following website: http://facweb.bhc.edu/academics/science/harwoodr/Geol101/Labs/Minerals/.     Scroll to the bottom and select a sample to identify. Complete the test and fill in the table.
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Objective 2 Describe the nature of the changes that rocks undergo over long periods of time. 

 A. Diagram and explain the rock cycle.   
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 ____________________ (made by “fire”) - Solidified from molten rock (i.e., magma).
· _____________________ - Deposited and buried at Earth’s surface.
· _____________________ (“changed form”) - Transformed from preexisting rocks under high pressure and temperature.
Distinguishing Characteristics

______________________________– Constituent (_______________) minerals and their relative proportions.
______________________________- Sizes, shapes, and arrangements of minerals within the rock, e.g.,

_______________________ -Fine-grained
[image: image10.jpg]THE EARTH SYSTEM THE ROCK CYCLE IS THE INTERACTION OF
Amephere T Cumate PLATE TECTONIC AND CLIMATE SYSTEMS

Hydrosphere g SYSTE!
—_—

7\ Lithosphere L4

Outer core GEO-
e R Oceanic crust
[T %4 svsem

Continental crust |
Continental lithosphere

(b)

lgneous rock

Sediment () o8

Sedimentary
rock

Subsidence




1._________________
2._________________
3._________________
~ All are ___________________to a rock’s ___________________ and history.
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10. ___________________&

_______________________
1. ___________________&

______________________

2. ____________________

______________________

3. ___________________ &

______________________
(Metamorphism)

4._____________________
5. ___________________ &

_______________________
6. _____________________ of sediments

7. _____________________

& _____________________
8. _____________________
9. _____________________
Obj.1 C. Categorize rock samples as sedimentary, metamorphic, or igneous. 
Igneous Rocks
· Minerals crystallize from _________________,derived from ___________________ within Earth’s crust or mantle

· High temperatures, up to __________° C or more!!

· Crystal size depends on___________________ ________________.

· Intrusive rocks cool _____________________within _____________magma chambers:

· __________________, interlocking crystals “__________________”
· Extrusive rocks cool ____________________at (or near) the ______________________ of the earth: 

· Fine-grained, often “________________________”

Sedimentary Rocks
· __________________ rock:

· The hard parts of animals, such as bones and shells, can become ______________ 
__________________ over time to make rock. Usually the bones and shells are made of 
______________, or similar minerals, and the organic rock that is made from them is called 
___________________. 

· Some types of microorganisms that live in the ocean or lakes have tiny skeletons made of silica. The organic rock made from their skeletons is called _______________. 

· _______________  particles (sand, silt, marine shells) accumulate on shorelines, basins, rivers, etc., 

· _____________________Sediments

· Minerals precipitate from dissolved chemicals in water
· Chemical & Biochemical Sediments

· All are the products of ___________________________  - that breaks up and decays rocks, and ________________________________- that transports from source to point of deposition.
Metamorphic Rocks
· [image: image12.jpg]Land surface area

Igneous and
metamorphic
rocks

Crustal volume



_______________________and________________________  at depth cause changes in mineralogy, texture, and composition

· Changes take place in _______________ ________________ by recrystallization and chemical reactions

· Temperatures greater than _______°, less than ________°

Rock Types

Sedime
ntary rocks are most abundant near Earth’s _____________________   - poor preservation
Igneous and Metamorphic rocks make up most of the crustal volume- limited exposure!
Sediments make up _______% surface area

Sediments make up only ____% 
by volume

How can we sample what lies below
 the surface?

_______________________________: 

Obj 1. C.  Categorize rock samples as sedimentary, metamorphic, or igneous. 
Place the rocks based on their common characteristics into the type of rock which they are.  After you have placed each rock based on their description, write down the common characteristics of the rocks you put in each group:

Sedimentary:




Metamorphic:



Igneous:
Objective 2 Describe the nature of the changes that rocks undergo over long periods of time.  

B. Describe the role of energy in the processes that change rock materials over time. 
Name:______________________________________________    Objective 2 Describe the nature of the changes that rocks undergo over long periods of time. 

 C> Use a model to demonstrate how erosion changes the surface of Earth. 
 D> Relate gravity to changes in Earth’s surface. 
 E> Identify the role of weathering of rocks in soil formation. 
 F> Describe and model the processes of fossil formation.
Objective 3 Describe how rock and fossil evidence is used to infer Earth’s history:  

A. Describe how the deposition of rock materials produces layering of sedimentary rocks over time. 
Movie:  “Forces Shaping the Earth”

The Moving Crust:

1.  In the grand canyon, once where were the high layers of rock?    Where was rock at the top of mountains once located?   

2. What causes land to move up?

3.  What will happen to the piece of candy if pushed on both ends?  What is this called?

Folding:
4. What is folding?  What famous mountains were formed in this process?

Faulting:

5.  What is faulting?   What is a fault?

6.  Name a type of fault and describe how it occurs:

Mass Movement:
7.  What is mass wasting?  What are two common mass wastings?

Moving Water:

8.  What is erosion?   What is the biggest cause of erosion?

9.  What’s the difference between fast moving bodies of water and slow moving bodies of water?

Deposition:
10.  What is deposition (hint: this occurs as water slows down)?

11. What is an alluvial fan?   How is this connected to a delta?

Waves:
12.  What is beach erosion?

13. Where do you think the black sand came from?

Wind:
14. How do sand dunes occur?  Does this happen when the wind speeds up or slows down?

Glaciers:
15.  Where do ice bergs come from?

16. What is a glacier?

17.  How do glaciers change and shape the landscape?

Movie:  “Weathering and Soils”
Weathering
18. What is the process of weathering?

19.  All objects on earth, including rocks are exposed to ______________________

Mechanical Weathering:
20.  What would happen if you smash a rock with a hammer?
21. What caused rock that was part of a bigger mountain to be broken down into smaller pieces?  (name at least three different things)

22.  What will happen to water in glass container if put in a freezer over night?

Chemical Weathering:
23.  How is chemical weathering different then mechanical weathering?

24. What is oxidation?  (hint: has to do with iron)

25.  What is acid rain?  What can it do?

Soil:
26.  What is soil?

27.  Could plants easily grow in the gravel shown on screen?

28.  What is humus?

29.  Why are pore spots in soil important?

Objective 2 Describe the nature of the changes that rocks undergo over long periods of time. 

F. Describe and model the processes of fossil formation
Objective 3 Describe how rock and fossil evidence is used to infer Earth’s history.

D. Research how fossils show evidence of the changing surface of the Earth. 

Movie: “Natural Phenomena: Rocks, Fossils, and Earth’s History”

1. How do we have to think to consider the earth’s age?
2. How long would it take to count to a million if you didn’t stop to eat or sleep?  (Can a lot of change therefore take place in a million years?)

3.  How do we determine the age of the rock?

4. Draw an example of radioactive decay that would occur in both A and B particles, where A is the radioactive particle:



5.  What is a half life?

6.  How long would it take to count to a billion if you didn’t stop to eat or sleep?

7. How are fossils formed?

8.. What part of the animal is made into the fossil?

9.  How does the fossil serve as a clue to what the environment was like?  Such as dinosaurs found near Vernal Utah:

10. How has fossils been destroyed?

11. Draw the Rock Cycle:

12. How old is the earth based on the radioactive measurments?
13. When did life first arise?    What kind of life existed?
