Rocks and Fossils infer Earth’s History Packet. Name___KEY______
Objective 3 A.Describe how the deposition of rock materials produces layering of sedimentary rocks over time. 
	Draw a picture of the jar demonstrated to you
	Write down what each layer represents and which order it occurred in from 1st to Last.
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	Top:   Sugar :   youngest layer/  4th oldest

2nd from Top:   Rice:   2nd youngest layer/ 3rd oldest

3rd from top:  Skittle:  3rd youngest layer/ 2nd oldest

Bottom:  M& Ms:  4th youngest layer/  oldest 


Earth History Notes: Record in the Rocks

Sedimentary rocks form from layers of sediment that collect in horizontal layers.  Over time, with pressure and chemical cementing, rocks form.

Sometimes, the layers are exposed by erosion, like these canyon walls in Dinosaur National Park.

These layers near Denver, Colorado show how horizontal layers can be altered by uplift or put on it’s side.  In this case, the Rocky Mountains rose and changed these layers.  Can you tell which layer is oldest?____________

Sometimes layers of sedimentary rock are twisted by earthquake faults.  This is folding. 

The layers of sedimentary rock sometimes no longer line up. This is Faulting. 

Sedimentary rocks have clues to past climates and ecosystems.  These rocks were ancient sand dunes, with layers that formed at different times, at different angles, depending on which direction the wind was blowing. 

What type of climate do sand dunes suggest?  First water erosion, then a Desert or dry climate.   

We can see examples of ripple marks in the sand near a river And, fossilized ripple marks from a river long ago.  
Fossilization occurs when:

·  a bone is buried with mineral rich sediment.  

·  as the bone decays the original minerals in the bone are replaced by the minerals in the sediment.

Sedimentary rocks create layers:

-layers of sediment compact & cement by the weight of sediments being cemented together over time  

-the fossils are preserved within these layers.

Fossils only survive if:

-they are not subject to heat or pressure from earthquakes or being buried deep in the earth or melting in lava.

-Fossils are ONLY in sedimentary rocks
What formed these marks in an environment long ago?   Worms burrowing through soft sand or mud    Fossils are direct clues to the past.

Igneous rocks sometimes flow upwards into cracks in other rocks. This is called an igneous intrusion.  

An unconformity occurs when erosion removes the top surface of land and the surface is then reburied.  
Objective 3. B. Identify the assumptions scientists make to determine relative ages of rock layers. C. Explain why some sedimentary rock layers may not always appear with youngest rock on top and older rocks below (i.e., folding, faulting). 

Sequencing Rock Layers
Purpose:  To learn to "read" the record of Earth history in rock diagrams.

[image: image6.wmf]Materials:  diagrams  on page 4 & 5 of your packet.

Procedure:
1.  List the steps in order from oldest to youngest.

2.  Include events when they happened.

Data:
1. 

2.

3.

4.

5.

6.

7.

8.  Conglomerate, shale, sandstone, limestone, faulting, erosion, igneous intrusion
9.

10.

Analysis:
1.  Why does only igneous rock form intrusions?

Igneous rock is formed from lava that can move up through cracks
2.  How can you tell a fault has occurred?

Faults occurs when the layers no longer line up.
3.  Which diagrams show an unconformity?  Unconformities occur when the rock layer is eroded & then reburied

4.  What is contact metamorphism? 

When lava comes up through a crack and heats the rock around it to distor it.
5.  Draw a diagram for this sequence:  sandstone, shale, limestone, folding, erosion, conglomerate.
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Conclusion:  2 things you learned

Sequencing Diagrams

Use this key identify the types of rock 

Use this key to decide 

found in Earth layers:



what has happened to the layers:
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Find the sequence for each of these diagrams:
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Movie: “Natural Phenomena: Rocks, Fossils, and Earth’s History”

1. How do we have to think to consider the earth’s age?
In millions or billions of years (Earth is 4.6 billion years old)
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?)   2 and ½ weeks.  Yes a lot of change can happen.
3.  How do we determine the age of the rock?   Radioactive dating  (which counts radioactive particles compared to the decayed particles.)
4. Draw an example of radioactive decay that would occur in both A and B particles, where A is the radioactive particle:
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5.  What is a half life?  The time that it takes for half of the radioactive particles to decay into a new element that is non-radioactive.
6.  How long would it take to count to a billion if you didn’t stop to eat or sleep?

38 and ½ years

7. How are fossils formed?



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

A bone or imprint is trapped in watery


The hard part (bones or shells)

Sediment & then minerals come into 

Preserve it.
9. How does petrification occur?
A once living thing is buried, then as the organic material decays minerals fill in the empty spaces.
10.  How does the fossil serve as a clue to what the environment was like?  Such as dinosaurs found near Vernal Utah:  Fossils tell what the environment was like in the ancient past.  Like Vernal Utah was a forest area that could support large life like dinosaurs.
11. How has fossils been destroyed?


12. Draw the Rock Cycle:
Earthquakes pulling the crust back into the mantle.


Sedimentary









Igneous
  Metamorphic


13. How old is the earth based on the radioactive measurements?

6.4 billion years old

14. When did life first arise?    What kind of life existed?

3.5 billion years ago.    Single celled organisms
History of the Earth Pre-Lab Questions

1. Imagine that one millimeter represented  1 year.   Draw how long you’ve lived in millimeters.

Measure 1.4 cm on a ruler if you are 14 years old.    
2. Now draw how long you’re grandpa has lived in millimeters.

If your grandparent is 65 years old you will draw a line that is 6.5 cm long
#3.– 13.  Determine the number of years each measurement would be using the time scale: every millimeter is 1 year
millions of years ago = mya
3. 1 cm (or 10 mm) = _10 yrs__
4. 1 m (or 1000 mm) = _1000 yrs__
5. 1 km (or 1000 m)=_1 mya





#7 - #19 need to be multiplied by 1.5 to get the age in mya.
6. 1 mile (or 1.6 km) = _1.6 mya_
7.  5 miles = ___________
8.  10 miles =____________

9. 25 miles = _________

10. 50 miles = ________

11. 100 miles = __________

12.   200 miles = __________

13. 300 miles =_________
14. 400 miles= __________

15. 500 miles = _________

16. 1000 miles=___________     17. 2000 miles = __________

18. 2500 miles __________

19. 3000 miles = ________________

Some Important Events in Earth’s History
	Event #
	Date in Years Before Present
	The distance in cm, m, km, or miles    (if 1 mm = 1 year)
	Event

	1
	4.56 Billion
	4560 mya
4560 / 1.6 =  2850
	Earth forms

	2
	4.4 Billion
	4400 mya
4400/ 1.6 =  2750
	Oldest mineral grain found

	3
	4.1 Billion
	4100 mya

	Oldest piece of rock ever found

	4
	3.9 Billion
	3900 mya

	Oldest evidence of a continent

	5
	3.8 Billion
	3800 mya

	First evidence of life

	6
	3.5 Billion
	3500 mya

	First fossils (algae & bacteria)

	7
	1.8 Billion
	1800 mya

	Free O2 in atmosphere

	8
	1.1 Billion
	1100 mya

	First fossil of a complex organism (a worm)

	9
	540 Million
	
	First abundant life found in the rock record

	10
	460 Million
	
	First fish

	11
	440 Million
	
	First land plants

	12
	410 Million
	
	First land animals

	13
	250 Million
	
	Largest mass extinction

	14
	247 Million
	
	First dinosaurs

	15
	240 Million
	
	First mammals

	16
	220 Million
	
	Break-up of super continent Pangaea begins

	17
	145 Million
	
	First flowering plants

	18
	65 Million
	
	Dinosaurs and other animals go extinct

	19
	30 Million
	
	Mammals/flowering plants are abundant

	20
	5 Million
	
	Beginning of Cascade Volcanic Arc

	21
	1.8 Million
	
	First primate in genus Homo

	22
	40,000
	
	First Homo sapiens

	23
	13,000
	
	Humans first inhabit North America

	24
	10,000
	
	End of last Ice Age

	25
	8,000
	
	Founding of Jericho, the first known city

	26
	2,000
	
	Roman domination of the World

	27
	500
	
	European rediscovery of the Americas

	28
	238
	
	Declaration of Independence Signed

	29
	145
	
	Golden Spike: Transcontinental Railroad

	30
	45
	
	Humans first explore the moon

	31
	23
	
	Internet available to the public




Use the line on the right to do the last 4 main events. Add your birth in the timeline.  1 mm=1 yr ->
1 mm = 1 meter   Please draw a line on the map to correctly identify the events in Earth History     
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1 cm = 3.25 miles
1 cm = .21 miles

	       Miles / .21
	Distance on map in cm

	21.
	

	20.
	


	       Miles / 3.5
	Distance on map in cm

	19.
	

	18.
	


Please make straight lines from city point to city point.  Be sure to use the scale at the bottom.
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1 cm = 41.7 miles
	       Miles / 41.7
	Distance on map in cm
	       Miles / 41.7
	Distance on map in cm

	17.
	
	12.
	

	16.
	
	11.
	

	15.
	
	10.
	

	14
	
	9.
	

	13.
	
	8.
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1 cm= 166.7 miles

	       Miles / 166.7
	Distance on map in cm
	       Miles / 166.7
	Distance on map in cm

	7.
	
	3.
	

	6.
	
	2.
	

	5.
	
	1.
	

	4.
	
	
	


Conclusion: What is most surprising about this experiment? 

National Geographic: The Story of Earth HD   http://www.youtube.com/watch?v=Xsn3wpVAcjk
Go To the following youtube website or go to Mrs Orgill’s science page and find the link under “Websites”
1. What is our earth like 4.5 billion years ago?

2. What happens to our planet and the planet Thea?  What is formed from this occurance?

3. What happens 3900 million years later?

4. When the planet finally cools it forms a thin crust, what is made on the surface of our earth?  

5. After enough water has been made, what type of weathering happens because of our moon?

6. What happens after the moon moves away from our planet?

7. What does our Earth look like 700 million years after it’s birth (or 3800 million years ago)?

8. What comes out of the water 3800 million years ago?

9. When meteors hit the planet what are they carrying (what is released into the ocean?)

10.  What are the chemicals in the water forming?

11.  What happened 3.5 billion years ago (3500 million years ago) with stromatalites?  (What are they doing with sunlight, water, and CO2)?

12. What do the stomatalites do for life in the future?

13. What is missing 1.5 billion years ago, or 3 billion years after the formation of our planet?

14. What does the earth’s core do to the crust or surface of the earth?

15. 400 million years after 1.5 billion years ago mark, what finally takes shape? How does this happen?

16. Between 1.1 billion years ago and 750 million years ago, what do you see happening with the land formations?

17. At 750 million years ago, the state of Washington splits apart and separates what?  What does it separate into?

18. At the edge of plate boundaries many volcanos erupt, making acid rain with CO2 gas, because this gas is taken from the atmosphere and is in the rock from the acid rain, what does it do to the temperature of our planet?

19. Where do the two ice sheets from the north and south pole meet at?

20. How much ice was on our planet (about 650 million years ago)? 

21.  650 million years ago, scientists call the planet:  ______ _______ Earth.

21. What breaks through this thick ice sheet?  What does this do to the earth’s temperature?

22.  How long does it take to melt the ice?        23. What do they think that the thick ice did to our planets crust?

24. When the sun hit the ice it reacted and created what substance in the ice?... which also breaks down into?

25.  With all this water, what is it the perfect recipe for?

26. 540 million years ago, what have the primitive bacteria evolved into?

27. What is waywaxia?

28. What was the ancestor for insects, scorpions and lobsters called that emerged from the Cambrian explosion?

29. What is nomelakarus?

30. What does pikaya have that makes it unique? (It has the first __________________________________)

31. Beneath the waves how many plant and animal species are there because of the Cambrian explosion?

32. Why aren’t plants and animals on the surface around 500 million years ago?

33. What does oxygen and sunlight react to make (50 km from the surface)?  What does this do that is important for life to evolve on the surface?

34. How long does the ozone build up for?  (420 to _________ million years ago)

35. What can the moss now be because the ozone protects us from radiation?

36. Tetrapods evolve for 15 million years, what do they do and what are they the ancestors for? (360 mya)

37. How big were dragon flies?  How big were millipedes?  How big were scorpions?

38. What do eggs allow animals to do?

39.  What does dead swamp life turn into?  When did these swamp plants die?

40. What was living 250 million years ago? (These are not dinosaurs)

41 What causes the scootasaurs and the gorbanopsis to die and go extinct? (Describe what the purmien extinction is?)

42. What happens in the oceans that causes them to be pink?

43. If almost all life went extinct, what type of species survived so that dinosaurs evolved?

44. How long ago did the supercontinent, Pangea, break up?

45. When Pangea breaks, it provides a lot of nutrients to support a lot of life.  If the plankton and the fish die, what important resource is created?   What does this resource provide for us today?

46.  How slowly does the North American Plate separate from the Eurasian plate?

47. How long do dinosaurs live on earth?

48.  Why are the shrew like mammals small, live in trees, and venture out at night?

49. What causes the extinction of the dinosaurs?

50. What geologic events occur because the asteroid that hit the Earth 60 million years ago?

51. Why do mammals survive the asteroid impact and dinosaurs die?

52. What kind of creature was living 47 million years ago?

53.  How are the Himalayan Mountains formed?                             54. What did the Earth look like 20 million years ago? 

55. What is it that might be the reason we walk on two feet?  Why?

56.  What was living 1.5 million years ago?                                      57. What happened 40,000 years ago?

Review for St 3 Objective 3 Quiz

1.  How do sedimentary rocks form?   Include how sediments become rock and why many sedimentary rocks have flat layers.  Sediments collect on a flat surface where water comes in between the pore spaces and as the water evaporates the left over minerals cement the rock together in compaction and cementation.
What is the difference between data, inference/assumption, evidence/fact, hypothesis and theory?
2. Inference/Assumption:  your best guess based on data.
3. Evidence/Facts: can actually be proved and explained… not based on opinion
4. Hypothesis: educated guess before an experiment
5. Theory: is based on multiple experiments and data
6. Consider the statement: “Fossils found at the top layer of rocks are younger than those at the bottom.”  Is this statement an inference/assumption, evidence/fact, hypothesis and theory?  Why?

An Inference/Assumption because it’s based on some data but not always true.  Sometimes more recent rock end up at the bottom like if there is folding, faulting, or uplift.

Figure 1

7. Label the events that occurred in Figure 1 from oldest to most recent.

A, B, C, D, E, F, uplift, erosion, K&H, I&J, Faulting.

Figure 2

8.  In figure 2, assuming that the rock strata have not been disturbed, which layer is the oldest and which is the youngest?

Youngest
Fossils are older as you go from
Layer 1 
Layer 1 to Layer 6
Oldest
Layer 6
9.  In figure 2, if layer 2 had sandstone from an ancient sand dune but layer 3 had fossils of seashells and starfish, what would this tell you about the change of environment from layer 3 to layer 2?

It use to be a body of water… but then it dried out to become sand dunes
10.   If Figure 2 is an excavated hillside and different fish were found in each layer:  What would biologist say about fish found in layer V (5) and layer IV (4)?
Fish in Layer V (5) is older or lived longer ago than fish in Layer IV (4)
11. If Figure 2 is an excavated hillside and different fish were found in each layer:  which layer would most closely resemble fish found today?  Why?

The layer closest to the surface would be the organisms that lived the most recently compared to the other fish and would be more closely related to fish we have today (if the layers were not disturbed by an earthquake)
12. What has radioactive dating done in determining the Earth’s history?
Way to determine the exact age of the rock or fossil.

13. What assumptions do geologist use about life and the rock cycles when they use radioactive dating?

That the rock cycle still works the same way it has in the past and that elements have decayed as radioactive elements the same way in the past as they do so now

14. How do we know that Utah’s climate was once different than it is now?

There are alluvial fans with sea shells in this area.   Dinosaur National park has fossils of a lot of vegetation & animals that lived in a warmer climate
15. How could older rock layers be above younger rock layers?  If an earthquake makes the top younger rock layers lower than the bottom older rock layers, like in folding faulting or uplift.
Draw pictures of folding or faulting doing this:


               





















16. How does petrification occur?

As an organism, like a tree, decays and is buried by lots of sediment and water.  Minerals fill in the empty spaces and over a long period of time turn the tree into rock.  Many petrified items are in Southern Utah which is now a desert region.
17. When did the following organisms live on earth (roughly)?

A) Dinosaurs



B) Trilobites



C) Alligators

248-60 million years ago

544-250 million years ago


84 million years ago
18. If dinosaurs, trilobites, and alligators were all found in the same area, but in different rock strata, what does that tell us about the area?

That the area’s climate has changed over time to have different living things living there.   It was once a body of water, then it became tropical, then it became swampy. (These animal did not live or occur at the same time.)
19. How did geologist find out about ancient life and the current earth history time scale?

They performed many studies showing the age and positions of rocks in the earth layers.
20. How does fossil formation occur and what is preserved?     

21. How does a fossil imprint occur?
Sediments and water carrying dissolved minerals covers


The impression that was made is

the bone, then as the bone decays minerals replace the bone

filled with hard minerals (before

preserving it, making it look exactly like the original bone.

the organic substance decays)

Use the Diagrams on page 4 & 5 of your packet to help you.  I did a hard one which is #8. 





Erosion





Uplift





Folding





Faulting











Igneous rock


Conglomerate


Sandstone


Shale


Limestone
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Folding: 


Here is where the older rock is above the younger rock.





Faulting: Here is where the older rocks is above the younger rock
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