First and Last Name:___________________________________________

Class Period: ______
Evolution on Planet Earth Project
Purpose: This project will be used by you as an information page on your next test. 
Part 1 – Create a Phylogenetic Tree/Evolutionary Tree/Cladogram

1. Follow the teacher’s instructions on how to glue the two pieces of paper together. 

2. The dash at the bottom of the page should be labeled 4600 Ma. To the right of that make a key that shows that Ma stands for Mega Annum and thus an Ma is 1000 years. 

3. Label each dash above by subtracting 300 Ma until you reach the present day at the top of the page.

4. Follow the Evolutionary Steps Below to create your Phylogenetic Tree.

Begin your phylogenetic Tree by following the Instructions below. 

	Branches in the Tree
	Branches of the Tree
	Information to add next to that Branch on the Tree

	3900 Ma – Beginning of the first branch
	Label Prokaryotes  
	Least complex unicellular organisms.

	3500 Ma
	The split between Domain Bacteria/Kingdom Eubacteria and Domain Archaea/Kingdom Archeabacteria occurs. 

1. Label LUCA at the end of the line of ancestral prokaryotes.
2. Measure 2 cms to the left and right of LUCA and Create a Branch on each that goes all the way to the present day. Label the branch on the left Bacteria/Kingdom Eubacteria and the branch on the right Archaea/Kingdom Archeabacteria.
	Lifetime of LUCA the last universal common ancestor. 
Under Bacteria write:
1st- Chemotrophs

2nd – Phototrophs

3rd – Heterotrophs

4th – Saprotrophs

Archeabacteria – Many are Extremophiles and All are Chemotrophs.

	2800 Ma
	Cyanobacteria evolve from bacteria

1. Measure one cm to the left of the Bacteria branch and create a new branch for cyanobacteria that goes all the way to present day.

2. Label the branch Cyanobacteria. 
	Cyanobacteria – create oxygen

	1800 Ma
	Domain Eukaryota Evolves.

1. Create at branch 1.5 cms to the right of the Archeabacteria branch. Extend this branch to 75O Ma.

2. Label this branch Domain Eukaryota.
	Complex and Large Eukaryotic cells arose. They all contain mitochondria. 


	750 Ma
	Kingdom Protozoa evolves out of Domain Eukaryota.

1. Create a branch 2 cms to the right of the Eukayota Branch and extend it to the present day.
2. Label the branch Kingdom Protista. 
	Chloroplasts are now added to some Eukaryotes.  There are three types of Protists.
1.Single Celled Animal Like Protozoa.

2. Single Celled Fungi Like Protozoa.

3. Single Celled Plant like protozoa. 

	560 Ma
	Evidence of Fungi and Multicellular Animals Appear.

1. One cm to the right of the Protista branch extend a line to the present day and label it Kingdom Fungi.

2. Two cm to the right of the Protista branch extend a line to the present day and label it Kingdom Animalia.
	nothing

	472 Ma
	Evidence of first Plants.

1. One cm to the left of the Protista branch extend a line to the present day and label it Kingdom Plantae. 
	nothing


Step 2 – Creating the Cover and Information Page for the Phylogenetic Tree.
1. Glue the two pages together as instructed. 

2. The cover will contain the pictures and the information will be on the inside flap.

	Panel Number/Structure
	Information to add to the Panel
	What to draw on the Cover of the Panel

	Panel 1 – The Beginning
Panel 1 Continued

	Heading- All cells evolved to use ATP energy to run their cellular protein machines and chemical reactions. 
1. First to evolve, in the early earth filled with heat, methane, and carbon dioxide were the Chemoautotrophs. Chemoautotrophs – Use CO2 as a carbon source and inorganic molecules to make ATP energy.

2. Photoautotrophs- Use the sun’s energy to separate the atoms in 6 CO2 molecules and 6 H20 molecules. The sun’s energy separates the atoms by breaking the chemical bonds between them. The separate atoms can then be arranged into larger more energy rich molecules such as Glucose (C6H12O6).  Glucose is stored until the cell needs to make more ATP energy. Then, the cell breaks the bonds between the glucose atoms and the released energy is used to make ATP for the cell to use.

3. Heterotrophs – evolved to consume glucose and other organic molecules. They then use the glucose made by others to create ATP energy.

4. Saprotrophs- evolved to consume glucose and other organic molecules by digesting dead organisms. They then use the glucose made by others to create ATP energy.
	Setting Under Water

1. Picture of Early Earth and Moon Formation.

2. (Evolution of Cells) Show lipids forming fat bubbles and DNA and other molecules becoming trapped within them.

3. Show some bacteria. 


	Panel 2 – Divide Panel in half
	Left Side of Panel-Heading: Cyanobacteria 
Cyanobacteria were the first organisms to produce oxygen on Earth. The oxygen was used by the cyanobacteria to break the bonds between the atoms in glucose molecules. Any left-over oxygen not needed for this task was released from the organism into the water. 
Right Side of Panel – Heading: 
Prokaryotes are the simplest unicellular organisms. They consist of a lipid bilayer with DNA and other necessary chemicals trapped inside. 
	Setting: Underwater
Draw cyanobacteria (label the outer lipid membrane, the DNA, the proteins and dissolved chemicals and water everything is floating in.)



	Panel 3
	The oxygen (O2) created by the cyanobacteria begins to build up in the oceans and then in the atmosphere. The ozone layer is created. The ozone layer began blocking harmful radiation. This allowed for life to begin developing safely on land.
	Picture of Earth showing the atmosphere gaining oxygen and the ozone layer being created. 

	Panel 4 – Divide Panel in Half
	Heading: Eukaryotic Cells – Left Side of Panel- 

All Eukaryotic Cells:

Contain specialized organelles that make the cells more efficient. Thus these cells are able to create larger more complex multicellular life forms.
Right Side of Panel- Heading: Protista-
All protists are single celled.
Animal like protists are heterotrophs that can move around.

Fungi like protists are saprotrophs such as slime molds that consume dead matter.

Plant like protists are phototrophs such as algae or kelp that create their own glucose using the suns energy.
	Setting Under water:

Draw a few examples of protists.  
In one protist – label the nuclear membrane, mitochondria, outer lipid membrane and the dissolved water and chemicals all this is floating in.

	Panel 5 
	Heading: Multicellular life begins in the Ocean and then Emerges onto Land

Kingdom Animalia, Fungi and Plantae are all multicellular eukaryotes.
	Draw an Example of an organism in each Kingdom.



