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Figure 1: Image from NASA’s rover Curiosity on Mars. View is a basin at the base of Mt.
Sharp that may have held water in the past.

Prologue

The NASA Viking missions to Mars conducted in the 1970s carried 4 experiments designed to
look for life in the Martian soil (Levin and Straat, 1977; Schuerger and Clark, 2008). Their
results were ambiguous—one supported the existence of organic-based metabolism, while the
others were clearly negative. In 1996, scientists from NASA Ames Research Center reported
discovery of organic molecules, putative microfossils and other signs of life on a Martian mete-
orite found in Antarctica (McKay et al., 1996). Evidence suggested that these remnants were
deposited while the rock was still on Mars. Later missions have shown that Mars once had
rivers, lakes and perhaps oceans on its surface in the past. (See image above.) At this time, we
have reason to believe that Mars once harbored life, and maybe still does. However, the jury
is still out. But if life arose on Mars and Earth independently, that would suggest that life is
not an unlikely event in the Universe. So, how can life arise and evolve into forms like we see
on Earth today? In this lecture we begin to assess this question.
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Vocabulary

IDA Prebiotic soup Enzyme
LUCA Oparin-Haldane model Ribozyme

1 What was the first living thing?

1.1 Readings

� Required: §17.1 in the textbook (Herron and Freeman, 2014).

1.2 Concept Questions

1. Explain the difference between the IDA and the LUCA. Could they be the same life form?

2. Answer Question 2 on page 684 of the textbook.

3. Answer Question 3 on page 684 of the textbook.

1.3 Synthesis Questions

4. Answer Question 10 on page 685 of the textbook.

2 How did the first living thing arise?

2.1 Readings

� Required: §17.2 of the textbook (Herron and Freeman, 2014).

2.2 Concept Question

1. Answer Question 1 on page 684 of the textbook.

2.3 Synthesis Question

2. Answer Question 7 on page 684 of the textbook.

3 Capstone Question

3.1 Reading

� Required: Chapter 17 of the textbook.

� Highly recommended: Commitee on the Limits of Organic Life in Planetary Systems
et al. (2007).
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Suppose machines become intelligent, as in movies and books like The Terminator series, Bat-
tlestar Galactica, The Matrix, or I, Robot (the book by Isaac Asimov; not much in the Will
Smith movie showed any intelligence). The machines begin to manufacture themselves and
make perfect, exact copies of each other with only slight, random variations in their construc-
tion. They can move, think, and solve complex problems that they have never faced before.
They can obtain their own fuel, repair themselves and interact with their environment in com-
plex ways. In particular, they can maintain operations in environmental conditions from the
high arctic to the searing desert to the bottom of the ocean to the top of Mt. Everest.

Would you consider such machines to be alive? Explain your reasoning.

This is a very deep question. Explore it carefully. The more you use the information from the
text and the NAS publication listed as optional readings for this section the better you will do
on the final exam. This essay is worth 4 points and will form part of the final exam.

Image Credits

Figure 1, page 1: Jet Propulsion Laboratory (NASA) Photojournal page, PIA19839: Strata at
Base of Mount Sharp.
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