A Lesson Plan on Fossilization

How Are Fossils Formed?

Specific Objective(s): GLCEs MET

E.ST.E.3 Fossils- Fossils provide evidence about the plants and animals that lived long ago and the nature of the environment at that time. 
E.ST.04.31 Explain how fossils provide evidence of the history of the Earth. 
E.ST.04.32 Compare and contrast life forms found in fossils and organisms that exist today.
Technology Elements: These are excellent!

http://www.fossils-facts-and-finds.com/what_is_a_fossil.html
http://www.fossils-facts-and-finds.com/how_are_fossils_formed.html 

http://www.fossils-facts-and-finds.com/fossilization.html
http://www.fossils-facts-and-finds.com/fossil_hunt.html 
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Lesson: What is Fossilization?
Notes for the leader/teacher: We recommend that you say as little as possible in each lesson, giving your students opportunities to think and express their own ideas. Dialogue is included in bold and italics. Things you would do during the lesson are in CAPITAL LETTERS.

Goal: To experience how fossils are formed
Materials:
· An inexpensive fossil if you have one. 

· Shrimp shell (A workable fossil substitute) 

· Escargot shell (A workable fossil substitute) 

· Plaster of Paris 

· Pitcher of water 

· Sifter 

· Fine sand- must be fine enough to go through the sifter 

· Waterproof container-small disposable aluminum baking pans work well. 

· Small plastic or rubber dinosaur

This lesson plan has 2 parts. For part 2 click on the link at the bottom of the page that reads fossilization Lesson Plan Part 2; Fossil Excavation.

Part 1; The Process of Fossilization
Before the lesson: Mix a small amount of fine sand with the plaster of Paris. DO NOT ADD WATER. Put about a third of the dry mixture in a water proof container. Separate the remaining mixture into two containers. Mix a small amount of dry tempera paint to create different shades of brown. Mix the colors into the containers to make two distinct colors of powdery sand so the layers will show as different “soil” as it is added. 

Introduction To Fossilization: 

1. PASS AROUND SOME SAMPLE FOSSILS. If possible, have examples of both cast and mold varieties. For an even better impression, try to have a sample that is the positive/negative impression of both cast and mold of the same fossil. How are fossils formed? What do you notice about these fossils? What seems the same? What seems different? How do you think the differences happened? 
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The Fossil Hunt:
A Fossil Lesson Plan

Part 2: The Fossil Hunt
This is a continuation of a lesson plan on fossilization. For part 1 click here or on the link at the bottom of the page that reads: The Fossil Hunt is part 2. Part 1, Fossilization, is here.
Notes for the leader/teacher: We recommend that you say as little as possible in each lesson, giving your students opportunities to think and express their own ideas. Dialogue is included in bold and italics. Things you would do during the lesson are in CAPITAL LETTERS.

When the plaster has set up (30-60 minutes) you may begin the excavation process, but you might want to leave it for a few days or weeks. Then, when students return to it, they won’t have a memory of which fossil is in which particular location. That will help make the process of the fossil hunt even more realistic. 

After the students have successfully completed their cleaning and identification, set up a “museum” to show off their work. As fossils are taken home, helping the students to set up their personal fossil collections is particularly important. Collecting boxes are easy to come by and not expensive. Student labels can be fixed to the box and the fossil cradled on felt or cotton batting for protection from sliding or bumping on the sides of the box. This last “collector’s” step is important closure for the process, but is also the best inspiration for a lifetime of collecting.

Materials for the Fossil Hunt: 

· Prepared plaster of paris “rock” containing fossil specimens 

· “Chisels”: a metal butter knife or small screw driver set (ranging in size from a tiny eyeglasses screwdriver to about an eight of an inch) 

· Magnifiers of various types. These should be mounted so the hands can stay free and working while looking through the magnifiers at the fossil being removed 

· Small bottle of vinegar with an eyedropper 

· Clear nail polish 

Preparation for The Fossil HuntBefore the lesson, remove the solid plaster of paris from the aluminum tray. Have enough tools set up so a group of four students can share a complete set. You might begin your lesson as follows: 

1. The rock in front of you is ready for the painstaking process of removing fossils from it. The paleontologist who sent these to us needs your help to carefully expose or remove the fossil. Since the fossil could be fragile and easily damaged, we need to do this with a great deal of care. The slightest chip in the work place could ruin the fossil we are trying to expose. 

2. When paleontologists are working at a dig site, they might see just a small part of a fossil sticking out of the rock formation or even just an impression above the ground that would lead them to suspect a fossil was contained in the rock at that location. 

The first step of the fossil hunt is to decide where the fossil might be hiding. Look at your rock to see if there are any bumps or ridges that might indicate a fossil burial. 
ALLOW STUDENTS TIME TO DECIDE WHERE THE FOSSIL COULD BE HIDDEN BENEATH THE SURFACE. HELP THEM TO USE A PENCIL TO OUTLINE THE AREA. BUMPS OR IRREGULARITIES IN THE SURFACE ARE TYPICAL CLUES.

3. Once you decide where you want to start your dig and have marked it with a pencil, use a metal butter knife or scraper to gently scrape off the top layer of rock just outside the pencil lines. 

As you work, you may begin to see the edges of the fossil. Carefully scrape around the edges until you think you have a good outline of the fossil. 
IT WILL TAKE SOME TIME FOR THE FOSSIL TO REVEAL ITSELF. IT IS IMPORTANT FOR STUDENTS TO REMOVE THE MATRIX A LITTLE AT A TIME USING A SCRAPING TECHNIQUE. IN THIS EXERCISE, YOU WON’T NEED TO USE ANY CHIPPING WITH HAMMERS. 

THE FOSSIL MAY STAY EMBEDDED IN THE ROCK MATRIX, USING THE MATRIX AS A SORT OF READY MADE STAND. IN THIS CASE, THE STUDENT WOULD CLEAN A NEAT “TROUGH” AROUND THE EDGES OF THE FOSSIL, AND THEN CLEAN THE SURFACE OF THE FOSSIL. ALTERNATIVELY, THE STUDENT CAN WORK AT REMOVING THE FOSSIL ENTIRELY. THIS MAY TAKE A BIT LONGER, BUT IT WILL ALSO GIVE THE OPPORTUNITY TO TRY SOME ADDITIONAL TECHNIQUES FOR REMOVAL. SEE #5 BELOW.
4. Next use a brush to gently remove the “rock” that is covering the fossil. If some of the rock is thick you can carefully scrape at it with a chisel. Be extra careful, though, because you could chisel off a part of the fossil. 

STUDENTS WILL CONTINUE WORKING TO REMOVE THE ROCK AROUND THE FOSSIL. THE FOLLOWING ARE SOME SUGGESTIONS THAT IMITATE THE WORK OF THE PALEONTOLOGIST IN THE LAB.

5. If the fossil is tightly embedded and scraping away the matrix seems too great a challenge, you can use a mild acid solution to help dissolve the matrix away. In the lab, paleontologists, protect the exposed parts of the fossil from the acid by painting it with a special glue. 
STUDENTS CAN IMITATE THIS PROCESS BY USING VINEGAR DROPS ON THE MATRIX AROUND THE FOSSIL. SINCE VINEGAR IS SO MILD, THEY CAN EVEN USE IT RIGHT ON THE FOSSIL TO REMOVE EXCESS MATRIX. ONCE MOST OF THE FOSSIL IS CLEANED, YOU CAN HAVE THE STUDENT COAT THE FOSSIL WITH CLEAR NAIL POLISH TO IMITATE THE PROTECTIVE GLUE COATING.

6. The last step to completing your fossil hunt is to note the type of fossil, date of acquisition or discovery, and the location. Once your fossil is cleaned and ready for display, make a small information card that shares the name of the fossil, the geologic time period and the location where it was found. 
What Is A Fossil Crossword Puzzle

The What Is A Fossil Crossword Puzzle can be a challenge for elementary children. There are new vocabulary words that may be unfamiliar. However even children as young as 8, 9, and 10 can be successful. All it takes is some familiarity with the concepts and words. This puzzle makes a good follow up activity after an introductory lesson on what a fossil is. I will give students an opportunity to think about and use the new information. 

Given the resources secondary students should be able to research the answers themselves. The answers to this crossword puzzle are on our web pages: What Is A Fossil? and How Are Fossils Formed? 
There are many good books on this subject. If you are interested in presenting this to your students you probably already have some of them. If you have internet access at your school the links above should provide all that they need. Alternately you could print these pages to have available. 

Download PDF file here for a printable version of What Is A Fossil Crossword Puzzle  or go to http://www.fossils-facts-and-finds.com/fossil_activities.html .
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	Name: ____________ 
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	Across 


1
Sedimentary rock formed from sand deposits. (9)


3
The kind of rock that you are most likely to find fossils in. (11)


5
The process of changing the hard parts of the remains of an animal or plant with minerals. (11)


7
Sedimentary rock formed from deposits of shells. (9)


10
A fossil that look like a spiral or a rams horns. (8)


11
______________ wood. A permineralized piece of wood. (9)


13
A kind of fossil where an animal or plant leaves only its body impression in the mud. (4)


14
Preserved in ice or snow. (6)


15
Kind of animals most likely to be preserved. (7)


16
Some insect fossils are trapped in this rock made from tree sap. (5)



	Down 


2
Sedimentary rock formed from clay deposits. (5)


4
Someone who studies ancient life. (14)


6
The science of studying ancient life. (12)


8
Preserved in hot, dry conditions. (9)


9
Fossils such as footprints, burrows, and droppings. (5)


12
Not preserved (7)
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How are Fossils Formed?

So how are fossils formed anyway? There are several processes that plants and animals or their parts can be preserved. No matter which way preservation occurs it takes a lot of luck, pure happenstance. Most living things are quickly recycled upon death. Scavengers and bacteria usually consume all but bones and shells. 

Still millions of fossils have been found. If you think about all of the museums, university paleontology labs, fossil dealers, and private collectors, there really are a lot of fossils that have been discovered! However when you think of the billions and billions of living things that have inhabited the earth over the last 550 million years only a very small percentage are immortalized in stone! 

The following is a list with descriptions answering the question “How are fossils Formed?” Generally the top of the list has methods that preserve best though their occurrence is seldom seen.

How are fossils formed? Freezing (refrigeration)-This is the best means of preservation of ancient materials. It happens only rarely. The animal must be continually frozen from the time of death until discovery. That limits the possibilities to cold hardy animals from the last ice age. There have been remarkable discoveries of mammoth and wooly rhinoceros found in ice from Alaska and Siberia. Specimens with flesh, skin, and hair intact have been found. Some of these finds suggest that they were flash frozen, with food still in the mouth and stomach.

Drying (desiccation)- Mummified bodies of animals including humans have been discovered in arid parts of the world. The soft tissues including skin and organs are preserved for thousands of years if they are completely dried. 

How are fossils formed? Asphalt- In what is now downtown Los Angeles lies a 23 acre park called The La Brea Tar Pits, officially Hancock Park. Within the park are over 100 pits filled with sticky asphalt or tar. The tar pits were formed by crude oil seeping through fissures in the earth. The lighter elements of the oil evaporate leaving thick sticky asphalt. 

The pits are famous for the number and high quality of Pleistocene fossils that have been pulled from the pits. The fossils date between 10 and 40 thousand years old. Asphalt is an excellent preservative. Bones, teeth, shells, the exoskeletons of insects, and even some plant seeds have been pulled from the pits. 

How are fossils formed? Amber- Insects, spiders, and even small lizard have been found, nearly perfectly preserved in amber. Picture this scenario: A fly lands on a tree branch in an area that is now the Baltic sea. While looking for food it steps in sticky sap that the tree has made to protect itself from fungal infection. 
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As the fly struggles to escape it becomes more and more entombed in the sap until it is completely engulfed and suffocates. The tree eventually dies and falls into the swampy water from which it grew. Over the course of millions of years the tree along with countless others becomes a coal deposit and the sap with our fly inside is polymerized and hardened into amber. As more time passes the coal bed is submerged as the sea level rises. Eventually the currents uncover the coal bed, slowly eating into the Surface, little by little. When the erosion reaches the amber it floats to the surface because it is lighter than the salty water. It is then washed ashore where it can be found. 

How are fossils formed? Carbonization (distillation)- In this process of fossilization plant leaves, and some soft body parts of fish, reptiles, and marine invertebrates decompose leaving behind only the carbon. This carbon creates an impression in the rock outlining the fossil, sometimes with great detail.

How are fossils formed? Permineralization-This is the most common method of fossil preservation. Minerals fill the cellular spaces and crystallize. The shape of the original plant or animal is preserved as rock. Sometimes the original material is dissolved away leaving the form and structure but none of the organic material remains. 

Fossils have also been created by peat bogs, paraffin deposits, and volcanic ash.

What Is A Fossil Anyway?

What is a fossil? Simply put, a fossil is the remains or evidence of any creature or plant that once lived on the Earth. 

Now let's look at the long answer.

There are quite a few fossil classification systems in use today, but my favorite is the one used by Peter Larson and Kristin Donnan in their book, Bones Rock! They group them into two categories: 

Type I-the remains of the dead animal or plant or the imprint left from the remains. 


Type I includes:
· bones 

· teeth 

· skin impressions 

· hair 

· the hardened shell of an ancient invertebrate (an animal without a backbone) like a trilobite or an ammonite, or the 

· impression of an animal or plant, even if the actual parts are missing.

So now you have one short and one long answer to the question: "What is a Fossil?" Let's build on that.

Type II- Something that was made by the animal while it was living that has hardened into stone. These are called trace fossils.
Type II includes:

· footprints 

· burrows 

· coprolite or animal poop 
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	Coprolite
	Dinosaur footprint


· Type I fossils can be the actual thing that it once was, like a piece of bone or hair or feather. More often the bone material is replaced by different minerals contained in the liquid of the sediments that buried it. What was once bone is now some sort of crystal. 

· This process also takes place with shells, exoskeletons and wood. If the spaces in the bone are filled with liquid minerals which later harden it is called permineralization. 
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· 
Sometimes the organic material is dissolved by the mineral-laden water. The process happens so slowly that each cell is dissolved and replaced by a particular liquid mineral before it hardens. This is called petrification. In petrification, every detail down to the cellular level is duplicated in the minerals. 

· Type I can also be molds or casts of the original animal or plant part. If the original organism decays, leaving an imprint and an empty space, it is called an exterior mold or simply a mold. If a space in the structure is filled with minerals and then the original animal or plant part dissolves, it is called a cast.

· The question: "What is a fossil?" has a simple answer. But as you can see it can be more complicated than that.

What Is A Fossil Wordsearch

What Is A Fossil Wordsearch is not an introductory activity for elementary students. There are some words that will be new and unfamiliar. Second, third and forth grade children can be successful if they have had an introduction to fossils covering the concepts and vocabulary prior to receiving the puzzle. If you are unfamiliar with the material check the links listed below. 

Middle and High school students should be able to research the answers themselves, given the resources. These you will find on our web pages: What Is A Fossil? and How Are Fossils Formed? 

You may print these pages to have on hand for your students. If your children have internet access The links above will provide all that they need. 

Download PDF file here for a printable version of this wordsearch 
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	How Fossils Are Made
	  The Kinds of Fossils

Paleontologists are people who study ancient life. Because they study life forms that are now extinct, they rely on fossils to learn about life in the past. Fossils are the remains of living things that have transformed into stone over millions of years. 

Most fossils are found in sedimentary rock. The fossils are made when living things die and get buried by sediments quickly before the hardest parts of the animal have a chance to decay. As sediments accumulate, pressure causes the sediments to harden into rock: Sand sediments become sandstone, clay sediments become shale, and shell sediments become limestone.  

Groundwater carrying minerals seeps into the sedimentary rock and helps the fossils form in one of two ways. Sometimes the minerals fill in all of the empty places of the once living thing and form crystals. These crystals cause the remains of the living thing to harden along with the sedimentary rock that it is encased in. Petrified wood is an example of this process, which is called permineralization. 

At other times, the minerals in the groundwater actually replace the minerals that make up the remains. So over time the hard parts are completely replaced by other minerals. This process is called replacement. 

Other important fossils are impressions and molds. These are made when a hard part such as a shell, fills up with sediments that harden, and then the actual shell dissolves leaving nothing but the sediment mold. These molds can tell us much about the body structures of animals and plants.

As well, insects also get trapped in amber, which is fossilized tree sap. In the movie Jurassic Park, scientists used dinosaur DNA from the stomachs of mosquitoes trapped in amber to genetically engineer dinosaurs. 

Some animals have even been trapped in ice, too, preserving them extremely well. Woolly mammoths and mastodons have been found with hair intact and bones in good condition. Likewise, some animals and plants have been mummified in hot arid conditions like those found in deserts. 

Finally, paleontologists can learn about ancient life from trace fossils. Trace fossils are things like footprints or animal droppings, which can tell us about the animal’s behaviour. 
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	Living things (usually aquatic) die and then get buried quickly under sand, dirt, clay, or ash sediments. Usually, the soft parts decay, or rot away, leaving the hard parts behind. These are ammonites, one of the most common fossils that are found.
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	As time goes on more and more sediment accumulates. Pressure, heat, and chemical reaction cause the sediments to harden into rock called sedimentary rock.
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	Movements in the earth’s crust, pushes the layers of sedimentary rock back up to higher ground.
	

	Finally, through erosion caused by weather, wind, and water, the fossils become exposed at the surface again.
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