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	Integrated Science & Art Concepts
	Model/Modeling

Possibilities
	Connection to Materials Science
	Resources Needed for

Models

	Science:

4 a, b, d, e, g

Evolution of life on Earth: Slow geologic processes

Major catastrophic events

Age of Earth

Environmental changes

Extinctions 
	-Geologic Timeline

-Representative Fossils


	· Used different art media (Construction paper, white paper)

· Copper labels

· Model Magic® fossils
	· Computer, books

· Paper, scissors, pens

· Model Magic®

· Copper 

· Vise, hammer, water bucket

· Tape, glue, hot glue

· Rulers 

· Index card

	Art:

1.2, 2.1, 2.2, 2.5, 5.2

Scale

Different media

Principle of design

2-D and 3-D reality & fantasy

Depict lifestyles and scenes
	· Geologic Timeline

· Representative Fossils
	· Construction paper silhouette

· Paper sketches

· Fossils model


	· Paper, scissors, pens

· Model Magic®

· Copper 

· Tape, glue, hot glue

· Rulers 



	Materials:

Different structures for different materials

Material determines functionality

Natural materials evolve and guide the production of man-made materials
	· Geologic Timeline

· Representative Fossils
	· Materials choices for “Test of Time” fossils depends on materials available and individual preference
	· Model Magic®

· Copper 

· Will vary: cardboard, Styrofoam, hot glue, ice, duct tape


Geologic Time Scale

	Time (Before Present)
	Major Biological Events
	Major Geological Events

	4.5 – 3.6 bya

Precambrian
	None
	Cold climate

Volcanic activity

Atmosphere of N2 and CO2

	3.6 – 2 bya

Precambrian
	First known life on earth – bacteria and blue-green algae
	Cold climate

Volcanic activity

Shallow seas

O2 in the atmosphere

First large continents

	2 bya –1 bya

Precambrian
	Algae abundant
	O2 in atmosphere increases

Ozone layer develops

	1 bya – 600 mya

Precambrian
	Algae abundant, jellyfish, worms
	

	600 – 500 mya

Cambrian Period
	All life aquatic:

Clams, snails, trilobites, sponges, jellyfish, tunicates, brachiopods, flatworms, worms, mollusks, arthropods, seaweeds, lichens
	Climate gets warmer (warmer than today)

Wide spread shallow seas

	500 – 440 mya

Ordovician Period
	Jellyfish, primitive fishes, coral, cephalopod mollusk, seaweeds, lichens
	Warm climate

Appalachian Mountains form

Floods in North America

	440 – 408 mya

Silurian Period
	First air-breathing animal: scorpion, first vascular land plant, cooksonia, jawless fish
	Seas in N. America dry up

	408 – 360 mya

Devonian Period
	First fresh water fish, shark, lungfish, armored fish, primitive amphibians, woody plants, scouring rushes, scale trees, forests
	

	360- 290 mya

Carboniferous Period
	First reptiles, many insects, spiders, snails, scorpions, cockroach

Ferns and swamp forests, conifers
	North America and Europe collide

	290 – 250 mya

Permian Period
	Mass extinction of marine animals, evolution of reptiles, ferns and conifers
	Pangaea, a super continent forms

	250 – 210 mya

Triassic Period
	First mammals, turtles, bony fishes

First dinosaurs,

Evergreens, ginkgo, conifer, palm
	Warm climate

Deserts extensive

	210 – 140 mya

Jurassic Period
	First birds, moth, fly, beetle, grasshopper, termite, lobster, shrimp, ammonite

Dinosaurs, primitive crocodiles, winged reptiles
	Pangaea breaks up into continents

	140 – 65 mya

Cretaceous Period
	First flowering and deciduous plants

First marsupials, first placental mammals, crabs, ants, Dinosaurs become extinct (65 million)
	Rocky Mountains form

	65 – 1.8 mya

Tertiary Period
	Birds and mammals flourish

Earliest Humans (5 mya)
	Himalayas form (India collides with Europe)

World temperatures cool

Hawaiian Islands Form (65 mya)

Grand Canyon forms (35 mya)

Santa Ynez Mtns. and Channel Islands forming, Polar Icecaps form (5 mya)

	2 mya-Present

Quaternary Period
	Modern Humans Present

Large horses, Human use of tools

Conifers and deciduous trees
	Climate change, temps increased, Yosemite Valley formed by glaciers (10 thousands years ago)


Geologic Timeline Student Worksheet

Partner(s) Names & Phone #’s:

Geologic Period Name and Dates:

Width of drawing area on timeline: ______cm

Due Date:

How did I contribute to my group:

	Research on ________________________ Time Period

	Geologic Events:

Biologic Events:

Atmospheric Events:




Geologic Timeline Conclusions Questions

Directions: Discuss the following questions in the group, and answer them. Have each person in the group write at least 3 answers.  Use the Geologic Timeline for reference if needed. 

1. Given the scale of the timeline, state the length representing a billion years, a hundred million years, 10 million years, and 1 million years. 

2. Are the individual events on the timeline drawn to scale in relation to each other? Why or why not?

3. How many years did the earth exist before there was evidence of life on it?

4. For how many years of earth’s history did only bacteria/blue-green algae live on earth?

5. Early in earth’s history there were many volcanoes. What affect did the volcanoes have on the Earth’s atmosphere? 

6. Algae and oxygen appeared on earth about the same time, how do you think they are related?

7. Why would you not expect to find large forests early in the Precambrian Period? Record two reasons. 

8. For how many years did the earth exist before there were land plants and animals?

9. During the time the super continent Pangaea existed on earth were there mammals and dinosaurs?

10. At the end of which geologic periods did two mass extinction events occur?

11. Name three possible reasons for mass extinction events.

12. What are the properties of Model Magic that make it a good material to model fossils with? List at least 3 reasons. 

13. What was the purpose for using a silhouette in each geologic time period?
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Forces of Nature

Fewer than 10% of all living things become fossilized. The forces of nature can later destroy those that do fossilize. Today we will test your fossil by mimicking the forces of nature to find out how resistant it really is.

· List the materials you used to make your fossil.

· What organism is your fossil a model of?

· Is your fossil a body fossil or a trace fossil?

· List 3 forces of nature that can destroy a fossil.

Test 1: The Water Bath

· Describe how your fossil did when placed in water. Give evidence for your answer.

· Look around at other fossils. Describe one fossil that reacted differently than yours in water.

Test 2: Interior Earth Heat (Some fossils might emit toxic gasses if we did this test. 

· What might happen to your fossil in a 500º oven? 

· What materials might do better or worse in such an oven?

Test 3: The Crusher

· Put your fossil in the vice. Describe how it performed under pressure. (If you prefer, just imagine this and describe what would happen.)

· Did you make your fossil out of brittle or flexible materials?

Test 4: The Hammer

· Ask your teacher to hit your fossil with a hammer. What happened? (If you prefer just to imagine this action, that’s fine.)

· Were any of the fossils unaffected by a hammer hit? Explain.

Test 5: Erosion

· Rub a piece of sandpaper over your fossil.  Describe what happens.

· What material in nature would be the most resistant to erosion?

Summary Questions:

· Why are there gaps in the fossil record? 

· What are the most desirable conditions for fossil formation?

· Name two biotic factors that could destroy a dead organism before it can fossilize.

· Name two Earth forces that could destroy a fossil in the Earth’s crust.

· Pick a natural fossil to survive the following conditions:

	Water submersion
	Intense Heat
	Sustained Crushing
	Blunt Forces
	Erosion

(wind, sand)

	
	
	
	
	


Rate Your Fossil
 

	1 =
	Likely to become sediment fragments soon

	
	(

	10 =
	Super resistant to the forces of nature


Your Rating = ______  Justify your rating:
	Category
	Possible

Points
	Your Points
	Comments

	Silhouette

· Name of Organism

      ________________________

· Colored Construction Paper

· Accurately Drawn

· Neatly Cut Out

· Accurately Represents Time Period
	20
	
	

	Biologic Sketches

· Drawn in Black Ink

· Accurately Drawn

· 3 Organisms (minimum)

________________________

________________________

________________________

________________________

________________________


	20
	
	

	Geological & Atmospheric Sketches

· Drawn in Color

· All Listed Events Drawn

________________________

________________________

________________________

________________________

· Realistic or Symbolic Representation of Events
	20
	
	

	Early Precambrian Contribution

· Your Group’s Contribution

________________________

________________________
	10
	
	

	Copper Embossed Label

· Name of Geologic Period

________________________

· Geologic Period Labeled

· Correct Spelling

· Clearly Embossed

· Firmly Glued to Timeline
	10
	
	

	Fossil Model
· Name of Organism:

________________________

· Appropriate Fossil for Time Period

· Attention to Detail

· Clearly Labeled with: Organism Name, Time Period, Approximate Age
	20
	
	








