
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Science  Eighth Grade                            

	Recommended  Days of Instruction:2-4
	          (one day equals 55 min)

	Standard(s) addressed:  8-2

	The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)

	Earth’s Biological History

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-2.2 Summarize how scientists study the Earth's past environment and diverse life-forms by examining different types of fossils(including molds, casts, petrified fossils, preserved and carbonized remains of

plants and animals, and trace fossils).


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?
SC ETV Streamline 
http://ETV.streamlineSC.org
Earth Science: Fossils 20:00
http://player.discoveryeducation.com/index.cfm?guidAssetId=FDCCD32E-D697-408B-8EA3-28F781244276&blnFromSearch=1&productcode=US
This video shows scientists at work with fossils. It also explains the formation of amber.

TLC Elementary School: Prehistoric
Earth 24.33

http://player.discoveryeducation.com/index.cfm?guidAssetId=3FF74D22-6652-4502-B8A4-E3ED305DC497&blnFromSearch=1&productcode=US
This video covers the nature and divisions of geologic time, prehistoric life-forms, and fossils.

Project Discovery: Dinosaur Families 
http://www.knowitall.org/instantreplay/content/video.cfm?ProgramIDpassed=337&SeriesIDpassed=53&offset=0
Paleontologist Jack Horner, whose work has primarily been done in Montana, describes the lifestyle of the long-extinct dinosaurs.
SC ETV’s http://Knowitall.org
Additional Resources

Paleoportal’s Fossil Gallery  http://www.paleoportal.org/index.php)
PASS Writing Rubric http://www.ed.sc.gov/agency/Accountability/Assessment/documents/Finalrubric102308.pdf
Getting into Fossils
http://www.ucmp.berkeley.edu/education/explorations/tours/fossil/index.html
Enchanted Learning

http://www.enchantedlearning.com/subjects/dinosaurs/dinofossils/Fossiltypes.html
Geological Time Machine
http://www.fossilmuseum.net/GeologicalTimeMachine.htm
Paleontologist Working in the Field http://pbskids.org/dragonflytv/scientists/scientist11.html
Earth Science Literacy Principles

www.earthscienceliteracy.org
“Return to the Ice Age” 

La Brea Museum’s Education Guide http://www.tarpits.org/education/teachers.html
GeologicTime http://pubs.usgs.gov/gip/geotime/fossils.html 

Order fossil kits
Math/ Science Nucleus http://www.msnucleus.org/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=MN&Category_Code=es-er
Carolina Biological  http://www.carolina.com/p2p/endecaSearch.do?keyword=fossil+kits&Search.x=37&Search.y=9

	See Module 8-2.2
Teaching the Lesson 8-2.2 A- Earth’s Biological History : Fossil Formation
Teaching the Lesson 8-2.2 B-
Earth’s Biological History : Fossil Formation

	From the SC Science Support Document: The objective of this indicator is to summarize how scientists study Earth’s past environment and diverse life-forms by examining different types of fossils; therefore, the primary focus of assessment should be to generalize major points about the fossils listed in the indicator, fossil formation, and evidence gleaned from the fossil record.  



Eighth Grade
Science

Module 

8-2.2
Earth’s Biological History
Lessons - A-B
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From the South Carolina Support Documents:

Indicator 8-2.2: Summarize how scientists study the Earth's past environment and diverse life-forms by examining different types of fossils, (including molds, casts, petrified fossils, preserved and carbonized remains of plants and animals, and trace fossils).

Taxonomy Level of Indicator:

Understand Conceptual Knowledge (2.4-B )
Past/Future Knowledge: 

In 3rd grade, students recognized types of fossils (including molds, casts, and preserved parts of plants and animals) (3-3.3) and inferred ideas about Earth’s early environments from fossils of plants and animals that lived long ago (3-3.4).  In 4th grade (4-2.1) and 6th grade (6-3.1), students classified groups of organisms showing the diversity of life-forms on Earth today.  Further study on this topic will be part of high school Earth Science.

It is essential for students to know that a fossil is the preserved remains or traces of an organism that lived in the past, usually more that 10,000 years ago.  Fossils give clues to the diversity of living things over the history of Earth, give clues to past climate and surface changes on Earth, and give clues to changes that have occurred with organisms over time.

NOTE TO TEACHER:  Students need to study the formation process of mold, cast, petrified, preserved, carbonized, and trace fossils.  

There are different types of fossils based on how they were formed.  The environmental conditions that favor fossil formation are also essential to this study.   

· Mold fossil – forms when sediments bury an organism and the sediments change into rock; the organism decays leaving a cavity in the shape of the organism.

· Cast fossil – forms when a mold is filled with sand or mud that hardens into the shape of the organism.

· Petrified fossil (permineralized fossil) – forms when minerals soak into the buried remains, replacing the remains, and changing them into rock.

· Preserved fossil – forms when entire organisms or parts of organisms are prevented from decaying by being trapped in rock, ice, tar, or amber.

· Carbonized fossil – forms when organisms or parts, like leaves, stems, flowers, fish, are pressed between layers of soft mud or clay that hardens squeezing almost all the decaying organism away leaving the carbon imprint in the rock.

· Trace fossil – forms when the mud or sand hardens to stone where a footprint, trail, or burrow of an organism was left behind.

Millions of fossils have been collected and studied.  The fossil record gives important information about past life and environments on Earth.  Certain fossilized organisms could only live in specific environments or under particular climate conditions.  Extinction of life-forms as well as how and when new life-forms appeared is part of the fossil record.  

NOTE TO TEACHER: This is not a study of evolutionary change, but a study of how fossils can show structural similarities and differences in organisms over time revealing the vast diversity of life forms that have and continue to exist here.
It is not essential for students to know the evolutionary relationships among organisms that scientists are studying.

Assessment Guidelines:

The objective of this indicator is to summarize how scientists study Earth’s past environment and diverse life-forms by examining different types of fossils; therefore, the primary focus of assessment should be to generalize major points about the fossils listed in the indicator, fossil formation, and evidence gleaned from the fossil record. However, appropriate assessments should also require students to identify a type of fossil from its description or formation process; compare one type of fossil to another or one life-form with a related form in Earth history; identify an environmental condition evident because of a fossil presence; or exemplify the changes in a species over time in Earth’s history using the fossil record.

Teaching Indicator 8-2.2: Lesson A- Earth’s Biological History: Fossil Formation
Instructional Considerations:
NOTE: In order to build conceptual knowledge it is suggested to teach this lesson after 8-2.4, 8-2.5.  This lesson may be taught prior to or after 8-6.6.
This lesson is an example of how a teacher might address the intent of this indicator. The FOSS kit, Earth History, provides an opportunity for conceptual development of the concepts within the standard. 

Earth Science Literacy Principles
· 2.1 Earth scientists use the structure, sequence, and properties of rocks, sediments, and fossils to reconstruct Earth’s history. Decay rates of radioactive elements are the primary means of obtaining numerical ages of rocks and organic remains. Understanding geologic processes active in the modern world is crucial to interpreting Earth’s past.

· 2.6 Life on Earth began more than 3.5 billion years ago. Fossils indicate that life began with single-celled organisms, which were the only life forms for billions of years. Humans (Homo sapiens) have existed for only a very small fraction (about 0.004%) of Earth’s history.
· 6.3 Biological diversity, both past and present, is vast and largely undiscovered. New species of living and fossil organisms are continually found and identified. All of this diversity is interrelated through evolution.
· 6.4 More complex life forms and ecosystems have arisen over the course of Earth’s history. This complexity has emerged in association with adaptations to new and constantly changing habitats. But not all evolution causes greater complexity; organisms adapting to changing local environments may also become simpler.
· 6.5 Microorganisms dominated Earth’s early biosphere and continue today to be the most widespread, abundant, and diverse group of organisms on the planet. Microbes change the chemistry of Earth’s surface and play a critical role in nutrient cycling within most ecosystems 
Many thousands of layers of sedimentary rock (3-3.1, 8-3.4) provide evidence for the long history of the earth and for the long history of changing life forms whose remains are found in the rocks. A fossil is the preserved remains or traces of an organism that lived in the past, usually more that 10,000 years ago.  Fossils give clues to the diversity of living things over the history of Earth, give clues to past climate and surface changes on Earth, and give clues to changes that have occurred with organisms over time.
Three concepts are important in the study and use of fossils: (1) Fossils represent the remains of once-living organisms. (2) Most fossils are the remains of extinct organisms; that is, they belong to species that are no longer living anywhere on Earth. (3) The kinds of fossils found in rocks of different ages differ because life on Earth has changed through time.
Misconceptions: Students may not be aware of the many types of fossils that exist. Teeth, footprints, carbon prints, and petrified wood are considered fossils. Students may have difficulty understanding that minerals have replaced structures, resulting in hardened copies of the original material. Additionally, fossils are only found in sedimentary rock.
In spite of all of the interest in dinosaurs, they form only a small fraction of the millions of species that live and have lived on Earth. The great bulk of the fossil record is dominated by fossils of animals with shells and microscopic remains of plants and animals, and these remains are widespread in sedimentary rocks. It is these fossils that are studied by most paleontologists. (USGS, Rocks, Fossils, and Time)

Safety Note:
Classroom safety procedures should be followed. If fossil specimens are used, remind students of the fragility of specimens.
Lesson Time:

1 Day (55 minutes)

Materials Needed:

· Fossil Collection or pictures of fossils from varying geologic time periods (NOTE: Fossil kits may be ordered from Carolina Biological at www.carolina.com. Fossil photos attached are from the Paleoportal’s Fossil Gallery at http://www.paleoportal.org/index.php)
· Hand lens
· Index Fossil Identification Chart (attached)
· Fossil Formation Fact Sheet (attached)

· Fossil Identification Table (attached)
· USGS Geologic Time Scale Charts (attached)
· Nonfiction trade books on fossils and geologic time and fossil identification guides such as Golden Guides or Field Guides (www.amazon.com)

· Chart paper (optional)
Focus Question:

How do fossils form and what can they tell us of Earth’s past environment?
Engage:

(NOTE: If teaching this lesson AFTER 8-2.6, continually refer students back to what they have learned about index fossils and rock layers.)
1. Post this question on the board before students enter:  “What is paleontology?” 
2. Tell students that we have explored some of the roles of geologists. Have students share thoughts of the questions above with the entire class. They may be familiar with the term based on experiences through media such as the movie “Jurassic Park” or Discovery Channel. Build on their prior knowledge by sharing this information: Paleontology is the study of fossils. A fossil is defined as any trace of a past life form. Although wood, bones, and shells are the most common fossils, under certain conditions soft tissues, tracks and trails, and even coprolites (fossil feces) may be preserved as fossils. Although most of the fossils that paleontologists study are several thousands to several billions of years old, there is no absolute minimum age for a biological structure to be a fossil. Paleontologists study fossils and attempt to use them to reconstruct the history of the Earth and the life on it.
3. Ask students why it is important for paleontologists to also know when rock layers were formed. 

4. Ask students, “So, what are the practical uses of paleontology?”
Have student pairs brainstorm some of the practical uses of paleontology. Accept all answers. 
5. Share the following information: A number of natural resources (Remind students of natural resources learned in 7th grade 7-4.6) are in fact fossils, or derived from fossils. Coal, oil, and peat are derived from fossil plant material; marble is metamorphosed limestone; diatomaceous earth (used as an abrasive and in gardening) is made up of fossil microscopic skeletons of certain algae. To study these resources — and to identify areas and rock layers that are likely to contain them — requires in-depth knowledge of sedimentary rocks and of the fossils contained in them. Some paleontologists work for the petroleum industry, and use fossils to interpret sequences of sedimentary rocks. Paleontologists who work on relatively recent fossils have developed approaches to reconstructing past climates and environments. Today the term global climate change is well known. Paleontologists can provide historical data on past climates and apply it towards understanding future trends and their likely effects. If we understand the effects of climate change, for instance, on our world in the past, we can understand its probable effects in the future. Finally, paleontology is an increasingly important component of historical biology. The life around us today has been shaped through its long history, and understanding its past is important to understanding its present situation. There are a number of techniques and fields that deal with reconstructing the past, but paleontology provides hard data on past events. Paleontology can potentially provide much data on the evolutionary relationships of organisms, which in turn gives a deeper understanding of biodiversity.
6. Pass out small bags containing one fossil in each bag (or fossil photos) to each pair of students. Let students make observations and sketches in their notebooks. 
7. Ask students what environments the organisms that these fossils represent may have lived in? What are the observable differences between these fossil examples? What conditions were necessary for these fossils to form?
8. Tell students that fossils form in different ways. Pass out the “Fossil Formation Fact Sheet” student sheet. These may be printed as half sheets so that students can glue or tape these into their notebooks for future reference.
9. Ask students which fossil samples might represent each one of the fossil types? 
If using the photos: 
Mold: trilobite, insect, Burgess Shale brachiopod, Green River Gar Fish
Cast: brachiopod collection, ammonite

Trace: dinosaur footprints

Permineralization: Diplodocus Sauropod Dinosaur skull, petrified wood
Preserved: weevil in amber

Carbonized: conifer, seed fern

For more information see: http://www.enchantedlearning.com/subjects/dinosaurs/dinofossils/Fossiltypes.html
Explore:
1. Hand pairs of students a specimen from a fossil collection (or an image of a fossil.) Provide the attached Index Fossil identification key and Examples of the Geologic Time Scale. Nonfiction trade books and Fossil Identification Guides should also be available.
2. Have students fill out the attached table. They will write the name of the fossil, provide a description and sketch of the fossil, describe the type of environment in which the organism had lived (may need additional instruction. Examples: marine, swamp, desert, cold/icy) and the Geologic time period in which the organism lived.
3. Students will exchange fossils with another pair of students four times. 

Explain:

1. After students have filled in the Identification Tables, in groups of four have them compare their information making notice of similarities and differences in identification of the specimens. Students should give evidence to support their claims on the identification tables.
2. Paired-Verbal-Fluency
(NOTE: For this summarizing exercise the topic will be the Focus Question: How do fossils form and what can they tell us of Earth’s past environment?)

Give students directions and ask for clarifying questions before beginning. (see directions below)
a. Have students choose a partner they have not worked with during this class.
b. One student should choose to be partner A, the other partner B
c. Explain to students that when you tell them to “Go” partner A will talk for 60 seconds about the topic you are giving them. When you say “Switch” partner B will talk for 60 seconds, but CAN NOT repeat anything partner A has said.

d. When you say “Switch” again then partner B will have 40 seconds to talk about anything important that may have been left out of the previous dialogue. When you say “Switch” partner A will have 40 seconds to add to the conversation.
e. When you say “Switch” again, partner A will have 20 seconds to summarize the conversation. When “Switch” is said for the last time partner B will have 20 seconds to add any information left out in the summary.

3. Following Paired-Verbal-Fluency have students return to their notebooks recording the conversation and adding any questions they may have.

Extend:

1. When all classes have completed the lesson, re-create the identification table on large chart paper. Glue the fossil photos on to the chart paper and have student volunteers fill in the information to serve as an anchor chart.

2. “A Fossil’s Tale”  Research (see attached- Computer access required)

3. To view a video clip of a paleontologist working in the field, see http://pbskids.org/dragonflytv/scientists/scientist11.html . Paleontologist Gary Takeuchi of the La Brea Museum virtually takes students on a fossil hunt in the Mojave Desert, CA.

4. La Brea Museum’s Education Guide “Return to the Ice Age” http://www.tarpits.org/education/teachers.html
5. Show ETV Streamline video TLC Prehistoric Life, Segment “Prehistoric Life” (4:28)
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	Description and type of fossil 
	Type of environment in which the organism lived
	Geologic Time Period in which the organism lived
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Trilobite Arctinurus boltoni 
From the Silurian in New York © 2005 The Virtual Fossil Museum (webmaster@fossilmuseum. net)
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Ammonite
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Conifer Geinitzia sp. 
From the Jurassic in Connecticut © 2005 Yale Peabody Museum (susan.butts@yale.edu)
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Brachiopod samples www.fossilbase.org
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Curculionidae, Weevil in Amber
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Micromitra burgessensis Burgess Shale Brachiopod
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An Insect Curculionidae 
From the Tertiary in Wyoming © 2005 The Virtual Fossil Museum (webmaster@fossilmuseum.net) 
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Seed Fern Alethopteris sp. 
From the Carboniferous in Oklahoma © 2005 The Virtual Fossil Museum (webmaster@fossilmuseum.net
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Diplodocus Sauropod Dinosaur
(Jurassic)
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Theropod dinosaur track from central Texas Edwards formation, Lower Cretaceous. (C) 2002, Glen J. Kuban. http://www.sciencecodex.com/how_to_look_at_dinosaur_tracks
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Petrified Wood, Schinoxylon sp.
Green River Formation
Cenozoic; Paleogene; Eocene
Blue Forest, Wyoming, petrifiedwoodmuseum.org
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Green River Gar Fish Fossil, www.fossilmuseum.net
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USGS Publication, Fossils, Rocks, and Time
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USGS Publication, Fossils, Rocks, and Time
Index Fossil Identification Chart
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Keyed to the relative time scale are examples of index fossils, the forms of life which existed during limited periods of geologic time and thus are used as guides to the age of the rocks in which they are preserved.  USGS Publication, Geologic Time http://pubs.usgs.gov/gip/geotime/fossils.html
Answers

These are suggested answers. Where noted (*) much of the information will require extensive student research. Students may wish to do further research on a specific organism as an extension.
The specimens below are in order of the photos above. Student answers will depend on the specimens they receive.

	Fossil
	Description and type of fossil 
	Type of environment in which the organism lived
	Geologic Time Period in which the organism lived

	Specimen #1
(Sketch)
Trilobite

	3 lobes, ridged backs, eyes on top, may look similar to present day horseshoe crabs
Fossil mold (although it is difficult to tell from this photo if the entire body is intact in the rock. If so then it could possibly be a fossil cast)
	Marine, shallow oceans
	Silurian period* 438-408 MYA
Paleozoic Era

	Specimen # 2

(Sketch)
Ammonite

	Spiral shaped shell, may look similar to a nautilus which is a present day relative
Fossil cast
	Marine, oceans
	Early Jurassic – late Cretaceous
208-66 MYA

	Specimen # 3

(Sketch)
Conifer

	Leaves, stems, conifers are cone bearing trees
Carbonized fossil


	Forests
	Jurrasic 208-144 MYA, first conifers were in the Permian 286-245 MYA

	Specimen #4 and # 6
(Sketch)
brachiopods

	Two shells, bivalve, looks similar to present day species (there are 100 loving genera, 5000 fossil genera)
#4 is a fossil cast

#6 is a fossil mold
	Marine, oceans
	Lower Cambrian to recent, 540 MYA – recent

	Specimens #5 and #7

Insect Curculionidae: Coleoptera (weevil)
	Insect

#5 is a preserved fossil

#7 is a fossil mold
	Flowering plants, grasses, forests
	Eocene epoch* 56-34 MYA
Tertiary Period

Cenozoic Era

	Specimen #8

Seed fern
	Plant, leaves, stems

Carbonized fossil
	Swamps, forests
	Carboniferous Period 360-286 MYA

Paleozoic Era

Fern species still exist

	Specimen #9

Diplodocus Sauropod Dinosaur


	Can see teeth and eye sockets

Permineralization fossil
	*research where Sauropods lived
	Jurassic Period 208-144 MYA

Mesozoic Era

	Specimen #10
Dinosaur tracks
	3 toed, Theropod, may be able to estimate size due to human foot in photo for scale
Trace fossil
	*research where Theropods lived

Muddy or sandy
	Lower Cretaceous Period
140-65 MYA

Mesozoic Era

	Specimen #11
Petrified wood
	Rings can be seen, mineralization
Permineralization fossil
	Forests

	Cenozoic Era 66 MYA to present

	Specimen #12

Green River gar Fish


	Bony, long nose

Fossil mold, possibly some permineralization of bone pieces
	River with sandy or silt bottom
	Eocene epoch* 56-34 MYA

Tertiary Period

Cenozoic Era


Order fossil kits from Math/ Science Nucleus

http://www.msnucleus.org/Merchant2/merchant.mvc?Screen=CTGY&Store_Code=MN&Category_Code=es-er
Teaching Indicator 8-2.2: Lesson B- Earth’s Biological History: Fossil Formation
Instructional Considerations:
NOTE: In order to build conceptual knowledge it is suggested to teach this lesson after 8-2.4, 8-2.5.  This lesson may be taught prior to or after 8-6.6.
This lesson is an example of how a teacher might address the intent of this indicator. The FOSS kit, Earth History, provides an opportunity for conceptual development of the concepts within the standard. 

Earth Science Literacy Principles
· 2.1 Earth scientists use the structure, sequence, and properties of rocks, sediments, and fossils to reconstruct Earth’s history. Decay rates of radioactive elements are the primary means of obtaining numerical ages of rocks and organic remains. Understanding geologic processes active in the modern world is crucial to interpreting Earth’s past.

· 2.6 Life on Earth began more than 3.5 billion years ago. Fossils indicate that life began with single-celled organisms, which were the only life forms for billions of years. Humans (Homo sapiens) have existed for only a very small fraction(about 0.004%) of Earth’s history.
· 6.3 Biological diversity, both past and present, is vast and largely undiscovered. New species of living and fossil organisms are continually found and identified. All of this diversity is interrelated through evolution.
· 6.4 More complex life forms and ecosystems have arisen over the course of Earth’s history. This complexity has emerged in association with adaptations to new and constantly changing habitats. But not all evolution causes greater complexity; organisms adapting to changing local environments may also become simpler.
· 6.5 Microorganisms dominated Earth’s early biosphere and continue today to be the most widespread, abundant, and diverse group of organisms on the planet. Microbes change the chemistry of Earth’s surface and play a critical role in nutrient cycling within most ecosystems 
Many thousands of layers of sedimentary rock (3-3.1, 8-3.4) provide evidence for the long history of the earth and for the long history of changing life forms whose remains are found in the rocks. A fossil is the preserved remains or traces of an organism that lived in the past, usually more that 10,000 years ago.  Fossils give clues to the diversity of living things over the history of Earth, give clues to past climate and surface changes on Earth, and give clues to changes that have occurred with organisms over time.
Three concepts are important in the study and use of fossils: (1) Fossils represent the remains of once-living organisms. (2) Most fossils are the remains of extinct organisms; that is, they belong to species that are no longer living anywhere on Earth. (3) The kinds of fossils found in rocks of different ages differ because life on Earth has changed through time.
Misconceptions: Students may not be aware of the many types of fossils that exist. Teeth, footprints, carbon prints, and petrified wood are considered fossils. Students may have difficulty understanding that minerals have replaced structures, resulting in hardened copies of the original material. Additionally, fossils are only found in sedimentary rock.

In spite of all of the interest in dinosaurs, they form only a small fraction of the millions of species that live and have lived on Earth. The great bulk of the fossil record is dominated by fossils of animals with shells and microscopic remains of plants and animals, and these remains are widespread in sedimentary rocks. It is these fossils that are studied by most paleontologists. (USGS, Rocks, Fossils, and Time)

Safety Note:

Classroom safety procedures should be followed. Surface areas should be covered. Plaster of Paris dries quickly if not continuously mixed.
Lesson time:

2 days (1 day equals 55 minutes) with time allowed for follow up after Day 2. Time is needed for the Plaster of Paris to dry overnight each day of the lesson.
Materials Needed: 
(per group of 2 students)
· 3 paper cups (5oz) (1 cup per student and 1 extra cup for Day 2)
· A variety of shells (can be purchased at craft stores)
· Petroleum jelly

· Plaster of Paris (can be purchased at craft or hardware stores)
· Food Coloring

· Plastic spoons
· “Directions for Making a Model of the Formation of Mold Fossils and Cast Fossils” student sheet (attached)
Focus Question:

How can we model the formation of mold fossils and cast fossils?
Day 1

Engage:
1. Review with students the information learned during the fossil identification Lesson (8-2.2 A)
2. Ask for ideas as to how we might model the formation of the two different fossils, mold fossils and cast fossils. Allow students to brainstorm with a partner and then share ideas that emerge.
3. Tell students there is a simple way to make models of these types of fossils.
4. Hand out materials and the directions sheet to each student pair.
Explore:

1. Have students read the directions and answer any clarifying questions they may have. You may need to demonstrate the procedure.
2. Directions:
a. Fill a paper cup about 2/3 full of water.  Add dry Plaster of Paris to the water a little at a time, stirring with a spoon.  Stop adding plaster when the mixture is about the consistency of honey.
b. Coat the shell with a thin layer of petroleum jelly.
c. Press the shell into the Plaster of Paris.
d. Allow the Plaster of Paris to dry overnight. 
Explain:

1. In student notebooks have them write a paragraph describing how the process they just completed compares and contrast to the formation of mold fossils in the natural environment.

Extend:

1. Students may wish to continue to research fossil species from specific time periods. (See a Fossil’s Tale from Lesson A)
2. SC ETV’s Knowitall.org Project Discovery: Dinosaur Families video of John R. “Jack” Horner’s visit to the SC State Museum. Jack Horner is responsible for much of the current research on the lives of dinosaurs. He was creative consultant to the Jurassic Park movies and influential in consulting on the SC State Museum’s dinosaur exhibit. Instant Replay :: Anytime, Anywhere Learning  (www.oneplacesc.org)

NOTE: (This site uses the same log in that you have for SC ETV Streamline)
Day 2

Engage:

1. Ask students to share their paragraphs they wrote in on Day 1. Create Three Column chart on the board or chart paper with the headings Mold Fossil and Cast Fossil at the top of Column 1 and Plaster of Paris Model at the top of Column 3. The word Similarities will be at the top of Column 2. (NOTE: This is similar to a Venn Diagram since similarities will be in the middle column. Adapted from, Harvey, S. and A. Goudvis, Strategies that Work. 2000. Pg 149)
	Mold and Cast Fossils
	Similarities
	Plaster of Paris Model

	
	
	


2.  In whole group, as students share their paragraphs from Day 1, add their information to the chart. This is to have them begin thinking about what occurs in the natural environment and how a model can represent that process.

3. They will now continue to model the process of cast fossil formation with their materials from Day 1.

Explore:

1. Return to the “Directions” Sheet and continue the process for Day 2.

2. Directions for Day 2:

a. Remove the shell from the dried Plaster of Paris.  
What are your observations? 
b. Coat the surface of the Plaster of Paris with a thin layer of petroleum jelly.
c. Fill the extra cup about halfway with water.  Mix another batch of Plaster of Paris. Stir a few drops of food coloring into the new batch of plaster. 
d. Slowly pour the colored plaster into the cup with the hardened plaster.  What does the colored plaster represent? ​
e. Allow the plaster to dry overnight.  
For follow up:
f. Tear the paper cup from the hardened plaster.  
g. Gently pry apart the colored and uncolored blocks of plaster. What type of fossils do the colored pieces of plaster represent? Why?
Explain:

1. Students should return to their notebooks, recording observations and describing once again how this process they just completed compares and contrast to the formation of cast fossils in the natural environment. 
Extend:
1. After follow up, have students record observations in their notebooks. Have them write any new information that can be added to the 3 column chart. Also, what questions have been answered for them and what unanswered or new questions they still have?

2. As a class, add new information to the 3 column chart. Have students share any of their questions. 

3. Based on student questions or misconceptions, students may want to continue researching to find answers to questions they may have now or previously had.
4. Students can view Interactive website “Getting into Fossils” at the University of California Museum of Paleontology http://www.ucmp.berkeley.edu/education/explorations/tours/fossil/index.html
Directions for Making a Model of the Formation 

of Mold Fossils and Cast Fossils

Materials:
(per group of 2 students)

· 3 paper cups (5oz) (1 cup per student and 1 extra cup for Day 2)
· A shell
· Petroleum jelly

· Plaster of Paris

· Food Coloring
· Plastic spoons
Day 1 Procedure:

a. Fill a paper cup about 2/3 full of water.  Add dry Plaster of Paris to the water a little at a time, stirring with a spoon.  Stop adding plaster when the mixture is about the consistency of honey.
b. Coat the shell with a thin layer of petroleum jelly.
c. Press the shell into the Plaster of Paris.
d. Allow the Plaster of Paris to dry overnight. 
e. In your notebook, record your observations and then write a paragraph describing how the process you just completed compares and contrasts to the formation of mold fossils in the natural environment.
Day 2 Procedure:

a. Remove the shell from the dried Plaster of Paris.  
b. Coat the surface of the Plaster of Paris with a thin layer of petroleum jelly.
c. Fill the extra cup about halfway with water.  Mix another batch of Plaster of Paris. Stir a few drops of food coloring into the new batch of plaster. 
d. Slowly pour the colored plaster into the cup with the hardened plaster.  What does the colored plaster represent? ​
e. Allow the plaster to dry overnight. 
f. In your notebook, record your observations and then write a new paragraph describing how the process you just completed compares and contrasts to the formation of cast fossils in the natural environment.
For follow up:
f. Tear the paper cup from the hardened plaster.  
g. Gently pry apart the colored and uncolored blocks of plaster. What type of fossils do the colored pieces of plaster represent? Why?
h. In your notebook, record your observations. What new information can be added to the 3 column chart? What questions have been answered for you? What unanswered or new questions do you still have?

Teacher Page

“A Fossil’s Tale”
From the beginning of our planet's history until the present, the surface has been shaped and reshaped by advancing and retreating ice sheets, variations in temperature and climate, plate tectonics and related geologic forces such as mountain building and earthquakes. Changes on the surface have influenced the type and diversity of organisms that have inhabited the Earth during any given period of time. A thorough investigation of the fossil record for a particular place provides a snapshot of the geography and climate of that area during a period of the past.
Research Question:

What was an organism’s world like before they became a fossil?
Procedure:
 Teacher will tell students that they are going to choose an ancient organism that is now part of the fossil record.  Their goal is to imagine themselves as the chosen organism and write a story of the life and death of their organism.
1) Give each student the handout titled A Fossil’s Tale. Review the story guidelines and expectations with students. Inform students that they will be taking notes while visiting The PaleoPortal. (An additional website is the Fossil Museum, www.fossilmusuem.net)

2) When visiting the PaleoPortal, students will log on to The Paleontology Portal website at http://www.paleoportal.org/
3) Students may click on the "site tour" at the bottom of the home page for a brief introduction to the site. Once there, students are encouraged to review the first two stops along the tour, Exploring Time and Space and Fossil Gallery, as these will likely be the two primary locations they visit for this assignment. It is important that students familiarize themselves with the type of information that can be gathered in each of these locations and how one navigates through each location.

4) There are a number of ways a student can enter this project. They can do so by starting with Exploring Time and Space and then going from a chosen state to a specific fossil, or students may begin in the Fossil Gallery and pick a specific fossil and backtrack to the state.

5) Students should record the information gathered in their notebooks. This information will be used to create their story. 
6) When writing their “Fossil’s Tale”, students may use the PASS writing rubric as a guideline. http://www.ed.sc.gov/agency/Accountability/Assessment/documents/Finalrubric102308.pdf
A Fossil’s Tale
(Student Sheet)
From the beginning of our planet's history until the present, the surface has been shaped and reshaped by advancing and retreating ice sheets, variations in temperature and climate, plate tectonics and related geologic forces such as mountain building and earthquakes. Changes on the surface have influenced the type and diversity of organisms that have inhabited the Earth during any given period of time. A thorough investigation of the fossil record for a particular place provides a snapshot of the geography and climate of that area during a period of the past.
Research Question:

What was an organism’s world like before they became a fossil?
You are going to write a story of your life and death as an ancient organism that was just found by a present day paleontologist.  You may use any resources to find the information required for the story.  

Some suggested websites are: 
www.paleoportal.org, http://www.fossilmuseum.net/GeologicalTimeMachine.htm
You should try to find a photo of your organism from when it was living and in its fossil form.  If photos are not available, you may draw your pictures.  All the information below should be included in your story.  
The following information should be told in your fossil’s tale:
• What kind of fossil are you? (mold, cast, trace, carbonized, petrified, preserved)
• The scientific and common name of your organism
• Where your fossil was found
· The geologic period in which your fossil lived
• The climate and geography of where you lived at that geologic time period, citing evidence if found
• What other flora and fauna lived during the same period as you?

• What is your closest current living relative? What characteristics do your living relatives share with you?
· Add any other interesting facts about your fossil
Standard 8-2: The student will demonstrate an understanding of Earth’s biological diversity over time. (Life Science, Earth Science)





Indicator 8-2.2: Summarize how scientists study the Earth's past environment and diverse life-forms by examining different types of fossils, (including molds, casts, petrified fossils, preserved and carbonized remains of plants and animals, and trace fossils).





Other indicators addressed: 


8-2.4 Recognize the relationship among the units-era, period, and epoch- into which the geologic time scale is divided.


8-2.5 : Illustrate the vast diversity of life that has


been present on Earth over time by using the geologic time scale.


8-2.6: Infer the relative age of rocks and fossils from index fossils and the ordering of rock layers.











Fossil Formation Fact Sheet





There are different types of fossils based on how they were formed.  


There are certain environmental conditions that favor fossil formation.





Mold fossil – forms when sediments bury an organism and the sediments change into rock; the organism decays leaving a cavity in the shape of the organism.


Cast fossil – forms when a mold is filled with sand or mud that hardens into the shape of the organism.


Petrified fossil (permineralized fossil) – forms when minerals soak into the buried remains, replacing the remains, and changing them into rock.


Preserved fossil – forms when entire organisms or parts of organisms are prevented from decaying by being trapped in rock, ice, tar, or amber.


Carbonized fossil – forms when organisms or parts, like leaves, stems, flowers, fish, are pressed between layers of soft mud or clay that hardens squeezing almost all the decaying organism away leaving the carbon imprint in the rock.


Trace fossil – forms when the mud or sand hardens to stone where a footprint, trail, or burrow of an organism was left behind.
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Fossil Identification
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