
	Grade 4
	Lesson:  1-3

Fossil Formations
	Reference to English

	Standard(s):  1.OA.1             Domain: 

	Content Objective(s):
	Language Objective(s):

	Research locations where fossils are found in Utah and construct a simple 
	Explain why fossils are usually found in sedimentary rock.

	Essential Understanding:


	Academic Vocabulary for Word Wall:

Listen:
Read:
Write:

Speak:

	Materials:

· “My Fossil Book” (1 per student)


· Plaster of Paris
· Plastic Cup (2 per student)
· Leaves (1 per student)
· Sea Shells (1 per student)
· Petroleum Jelly
· Talcum Powder
· 3x5 Cards (1 per student)
· Insects (plastic or created from pipe cleaners)
· Hot Glue
· Plastic Containers (Cool Whip Container - 1 per group)
· Sponge (1 small piece per student)
· Salt
· Water Pitcher
	Additional Lesson Vocabulary:

Sentence Frames: 

	Lesson:  Fossil Formations
	Instructional Time:

	Opening: (10 minutes) 

· What is a fossil?  (the remains or evidence of an ancient organism)
· How are fossils formed?  (discuss student ideas and theories)
· Let’s learn about how fossils are formed by making our own fossils!
· We will make: 

Impression Fossils #1:  Imprint Fossil 


Impression Fossil #2:  Mold and Cast Fossil


Preserved Fossil:  Amber Fossil


Mineral Replacement Fossil:  Fossilized Bone

Introduction to New Material (Direct Instruction): (7 minutes)

Make an Imprint Fossil (Impression Fossil #1)

Definition:

T: Impression Fossils are made by organisms that are left in sediments. If a small soft, organism is completely covered with sediments, the organism will leave its body prints on the surrounding mud. It will eventually decay with only the prints left on the sediments. Impression fossils are broken down into two categories: (1) imprint fossils and (2) mold and cast fossils. 

T: Imprint: These are impressions of thin organisms such as feathers, leaves, or fish that had fallen into sediment before the sediment hardened. Later the organisms decomposed leaving only the carbon remains of the organisms on the sedimentary rock. 

Directions:

· Have the students select a leaf to imprint.  (Give them time to collect one outside or choose from leaves you have already collected.)
· Mix up some Plaster of Paris, enough for each student. (It should have the consistency of a milkshake.) 
· Pour about an inch into each plastic cup. 
· Right after the Plaster of Paris is poured into each cup, have each student place his/her leaf, vein side down, on top of the plaster. 
· Have them press it so the whole leaf is in contact with the plaster, but it is still lying on top. (It must cure for a couple of hours so it doesn’t break.) 
Reflection:

· Discuss the process and the following questions as a class:
T: What do you think the plaster will look like when you take the leaf off tomorrow? (It will have a leaf print on it.)

T: Why do you think this is? (Because the plaster became hard while the leaf was still on it, leaving the leaf design.)

T: Why is this like a fossil? (It shows what a leaf looks like even though the leaf is no longer there.)

· Have the students record the type of fossil, process used, and how the imprint was formed in their “My Fossils Book.”
Make a Mold and Cast Fossil (Impression Fossil #2)

Definition:

T: Impression Fossils are made by organisms that are left in sediments. If a small soft, organism is completely covered with sediments, the organism will leave its body prints on the surrounding mud. It will eventually decay with only the prints left on the sediments. Impression fossils are broken down into two categories: (1) imprint fossils and (2) mold and cast fossils. 

T: Mold and Cast: Mold fossils are impressions made from larger organisms. When an organism dies and is covered by sediments, it decomposes slowly, but eventually decays completely. The cavity left in the rock will retain the exact shape and size and is called the mold. 

T: The cavity in the sedimentary rock may later fill with sediments and may take the shape of the mold. This is the cast. It looks just like the original organism on the outside. 

Directions Part 1: Mold

· Have the students select a sea shell from those you have available.
· Have the students coat the bottom of their sea shells (rib side) with petroleum jelly. (This will make it so the shell doesn’t stick to the plaster.) 
· Mix up some Plaster of Paris, enough for each student. (It should have the consistency of a milkshake.) 
· Pour about an inch into each plastic cup. 
· Have each student place his/her shell, rib side down, on top of the plaster. Press the sea shell so about 3/4 of it goes into the plaster. 
· When the plaster is almost hard, have the students pull the shell out. It will leave an impression in the plaster of what the shell looks like. This is the mold. 
· Let the plaster harden for the next part of the activity. 
Reflection Part 1: Mold

· Discuss the process and the following questions as a class:
T: What does taking the shell away from the plaster represent? (It represents the shell decaying and disappearing.) 

T: Why did the plaster take on the design of the shell? (When it was placed on the plaster, the plaster turned hard and was able to take on the shape and design of the shell.) 

T: Why is this like a fossil? (It shows what a shell looked like even though it is no longer there.) 

· Have the students record the type of fossil, process used, and how the mold was formed in their “My Fossils Book.”
Directions Part 2: Cast

· Put a thin layer of talcum powder on top of the plaster so it is evenly sprinkled everywhere. 
· Mix up some more Plaster of Paris, enough for each student. (It should have the consistency of a milk shake.) 
· Pour some more Plaster of Paris on top of the mold of the shell. (This will be the cast. It must cure for a couple of hours so it doesn't break.) 
Reflection Part 2: Cast

· Discuss the process and the following questions as a class:
T: What do you think the cast will look like when the two pieces of plaster are separated tomorrow? (It will take on the design and shape of the mold.) 

T: Why will it look like this? (Because the plaster was liquid when it was poured onto the mold. When it hardened it took the shape of the mold.) 

T: Why is this like a fossil? (The cast shows the outside design, the shape, and the outline of what the shell looked like.) 

· Have the students record the type of fossil, process used, and how the cast was formed in their “My Fossils Book.”
Guided Practice: (10 minutes)

Make an “Amber” Fossil (Preserved Fossil)

Definition:

T: Preserved Fossils: These are fossils that are unaltered and the original organism stays intact. The soft body parts as well as the hard parts are preserved. Here are different ways preservation happens: 

T: Freezing- Sometimes whole organisms will be encased in ice or snow and the ice or snow never melts. The freezing of an organism prevents decaying and preserves the organism. 

T: Amber- Sometimes an insect gets trapped in tree sap. Over time the sap fossilizes to amber. 

Directions:

· Give each student a 3 x 5 index card. 
· Have the students draw about a one inch circle on the index card.  Have them color in the circle with the color they think is closest to real amber.
· Students need an insect to trap in amber.  They can trap real insects that have been collected outside, use a plastic insect, or create their own insect using pipe cleaners or other art supplies.
· Have each student put their insects inside the colored circle on the card. 
· Have the students bring their cards up to you so you can encase the insects in hot glue (sap). 
Reflection:

· After everyone is done, explain to the students that over a period of millions of years, the sap fossilized to amber and the insect is preserved. 
· Have the students record the type of fossil, process used, and how the insect was preserved in their “My Fossils Book.”
Independent Practice: (6 minutes)

Make a Fossilized Bone (Mineral Replacement)

Definition:

T: Mineral Replacement: The fossils that students are most familiar with are mineral replacement fossils (also known as mineralized, petrified, and fossilized). When an animal is buried in sediments, the soft parts of the organism decay quickly. The hard parts such as bones, teeth, and claws will not decay right away in the sediments. Since they stay in the sediments unchanged for many years, they have a chance of becoming mineralized. For example, when the original bone is buried, water must seep through the sediment and pass through the bone. At this point mineral replacement can take place. The seeping water dissolves the bone, but as the water is dissolving it, the minerals in the water replace the bone one cell at a time changing it into stone.

T: Wood changes to stone in the same way except that wood is often covered with volcanic ash instead of sediments. When a volcano explodes and sends ash into the air, it lands in thick layers. If a forest is nearby, it will cover the trees and prevent the wood from rotting. Rainwater falls on the ashes for many years and seeps through the ash to the wood. The water dissolves the wood and replaces each cell with minerals changing it to stone.

Directions:

· Divide students into groups
· Give each group of students a large plastic container (Cool Whip container) filled with sand and a small sponge.
· Have the students bury their sponges in the sand being sure there is a layer of sand both above and below the sponge.
· Mix 2 parts salt to 5 parts water in a water pitcher.  Make sure the salt is completely dissolved in the water.
· Slowly pour the salt water on top of the sand until it completely soaks the sand.
· Leave the container in a warm dry place until it completely dries.  (You can expedite the process by putting it in the oven at 250oF for a few hours, but you will need to use an oven-safe container.)
· When it is dry, excavate the sponges with a spoon.
· Notice how the sponges turned “bonelike.”
Closing: (4 minutes)

· Discuss with students how the sponge turned to bone.  When the salt water was added to the sand, it filled the pores in the sponge.  When the water evaporated, the salt remained in those pores.  This simulates how dissolved minerals replace the cells in bones, wood, etc.  
· Have the students record the type of fossil, process used, and how the sponge was preserved in their “My Fossils Book.”

	Assessment:

	

	



