Teacher Notes on Life on Early Earth Activity
Goal:

The goal of this activity is to show students that early Earth had the building blocks for life before oxygen gas was present in the atmosphere.

California standards addressed in this lab:

1C. Students know the evidence from geological studies of Earth and other planets suggest that the early Earth was very different from Earth today.

Investigation and experimentation standards
1d. Formulate explanations by using logic and evidence.
1l. Analyze situations and solve problems that require combining and applying concepts from more than one area of science.
Opening questions:

What types of gases were in early Earth’s atmosphere and how does that compare to our current atmosphere? Current atmosphere has oxygen gas which was not present in early Earth.
Pre-Lab question:

Would the plants and animals that exist today be able to survive in early Earth’s atmosphere? No, the environment would be too harsh.
Could humans have existed without the presence of oxygen? No.
· Get the students thinking about what is needed for life and to realize we look at what is needed to survive from our perspective such as breathing and being able to sustain life by consuming food.
What type of life might be present on early Earth if any? Most likely bacteria of some kind.
· Get the students thinking about the possibility of life at this time and that it is very different than life today. Simple, not complex life forms.
Background:

· There are some short videos on the website explaining the experiment. http://www.millerureyexperiment.com/
· The actual experiment can take days to complete and is expensive, that is why we are doing a simulation.
· Ask the students why you need to vacuum out the flasks first – to remove the current atmosphere from the setup.

· The boiling water allows water vapor to get into the atmosphere. The spark simulates lightning.

· Have the students see if they can make the building blocks to life in these conditions

Activity details:

· This lab will take ~40 min, each trial takes some time to simulate

· This lab can be successful as one class demo or with students on individual computers.

· The students can “blow up” the experiment in the simulation which the students may try to repeat instead of continuing on with the lab.
· When the experiment “blows up” it may be an interesting point to make that they now have to go buy all new equipment and start from the beginning. They are also very lucky that they did not hurt themselves with the pieces of glass.
Observations:

· It is important for the students to learn that the amino acids contain carbon, hydrogen, oxygen and nitrogen.

· The oxygen comes from the water, carbon from methane and nitrogen from ammonia. The successful synthesis of the amino acids could only occur when  hydrogen gas was present.
Questions:

· The students should learn that life could have started without oxygen in the atmosphere. 
· Comparison of life today (complex) and what might have been present millions of years ago (simple such as bacteria).  Realization that some of the simpler life forms are just building blocks to the more complex life forms.  Emphasize the adaptability/versatility of “life” and how it responds to changing conditions. We as humans consider hydrothermal vents to be a harsh environment because of  pressure, high temperature and low O2 but life exists in this environment)

· Life today still needs these amino acids that were generated billions of years ago.
