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The Instructors:   
Alexander J. Evans, Assistant Professor 
Office Location: Lincoln Field 301 
Contact: alex_evans@brown.edu, x3-1287 
Office Hours: By appointment only 
 

John F. Mustard, Professor 
Office Location: Lincoln Field 110 
Contact: john_mustard @brown.edu, x3-2417 
Office Hours: By appointment only

 
The Website:  http://ghosst.alexjevans.com/courses/GEOL2400 

The When: Th 9:00 AM – 11:50 AM in LF 105 

 
The Course Description 
 
This course will explore the questions of What is Life and Where does Life Exist? The course will 
utilize peer-reviewed literature and textbook excerpts to understand the basic, fundamental 
components of life on Earth to understand the conditions and environments that are conducive to 
the emergence and persistence of life on other worlds.  Course topics that will be examined 
include: the definition and requirements of life, the emergence, persistence, and consequence of 
life on Earth, life beyond Earth, astrobiology, and the search for extant extraterrestrial life. 
 
The Prerequisites  
 
The following courses are recommended prerequisites (and/or permission of the Professor): 

• GEOL 0050 or 0240; and 
• CHEM 0100 or higher-level chemistry course.  
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The Learning Goals 
 
By the end of this course, students will be able to provide a definition for life, explain the 
characteristics of life, and environments and conditions possibly needed for the emergence and 
persistence sustain life to arise on other planetary for the origin of life on Earth.  
   
The Schedule  
 
Note: Dates, topics, and assignment dates are subject to change. All changes will be announced during class time. 
Students are responsible for keeping up-to-date on changes to syllabus and coordinating with classmates to obtain 
any lecture material missed during absences. 
Week  Module Assignments 

2 

1. LIFE ON EARTH 
 
Let’s explore how life is defined on Earth and what are the 
requirements for life. In this module, we will review 
metabolism, reproduction, homeostasis, growth, 
mutation/adaptation, response to stimuli. 
  

1. Cheland & Chyba (2002),  
2. Ruiz-Mirazo et al. (2002),  
3. Chapter 2 of Astrobiology Primer 

v2.0 (Domagal-Goldman et al., 
2016),  

4. The Drake Equation 
https://www.seti.org/drake-equation-
index 

5. Misra & Kopparapu (2017) 
  

3 

2. CHEMISTRY & BIOLOGY OF LIFE 
 
With our firm understanding of life, we will consider the 
chemistry and biology for life on Earth 

 

1. Chapter 3 of Astrobiology Primer 
(Billings et al., 2006) 

2. Additional Readings TBA 
3. Selected Chapters from Biology and 

Biology of Microorganisms 
 

4 

3. ORIGIN OF LIFE 
 
With our firm understanding of life, we will consider how 
life may have originated on Earth. 

 

1. Trevors, J.T. (2003) Origin of the 
first cells on Earth: a possible 
scenario. Geomicrobiol. J. 20, 175–
183.  

2. Orgel, L.E. (2004) Prebiotic 
chemistry and the origin of the RNA 
world. Crit. Rev. Biochem. Mol. Biol. 
39, 99–123. 

3. Jenniskens, P., et al. (1998) Meteors: 
a delivery mechanism of organic mat- 
ter to the early Earth. Earth Moon 
Planets 82–3, 57–70.  

5–6 

4. LIMITS TO LIFE ON EARTH 
 
With our firm understanding of life, we will consider the 
observed limitations for life on Earth 
  

Readings in Dropbox Folder 

7 
5. BEYOND EARTH: MARS 

 
An introduction to Mars habitability and consideration of 
habitable environments and manifestations of life on Mars. 

Readings in Dropbox Folder 
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8 
6. BEYOND EARTH: TITAN 

 
An introduction to Titan habitability and consideration of 
habitable environments and manifestations of life on Titan.  

Readings in Dropbox Folder  

9–10 NO CLASS: LPSC AND SPRING BREAK  

11 

7. BEYOND EARTH: ENCELADUS 
 
An introduction to Enceladus habitability and consideration 
of habitable environments and manifestations of life on 
Enceladus. 
  

Readings in Dropbox Folder 

12 

8. BEYOND EARTH: EUROPA 
 

An introduction to Europa habitability and consideration of 
habitable environments and manifestations of life on 
Europa. 
  

Readings in Dropbox Folder 

13 

9. BEYOND EARTH: EXOPLANETS 
 

An introduction to exoplanet habitability and consideration 
of habitable environments and manifestations of life outside 
of our Solar System. 

 

Readings in Dropbox Folder 

14 

10. HUMAN RAMIFICATIONS OF 
EXTRATERRESTRIAL LIFE & 

TECHNOSIGNATURES 
 

Readings in Dropbox Folder 

15 
FINAL PRESENTATIONS  

 
Final presentations will be this week. 
  

Final Presentations Due 

 

The Work Expectations 
 
Over 15 weeks, students will spend an average of 12 hours per week on the class (180 hours 
total). One lecture will account for ~2.8 hours per week (42.5 hours), required reading and 
preparation for class is expected to take approximately 4 hours per week (60 hours), preparation 
to lead two discussions are expected to take 17.5 hours. In addition, preparation of the research 
project along with a final presentation is estimated to total approximately 60 hours over the 
course of the term. Workload was estimated using online tool at cte.rice.edu/workload. There is 
no final examination associated with this course. 
 
The Grading Scheme 

 Literature presentation & discussion leadership 30% 
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 Class attendance & participation 20% 
 Synthesis 10% 
 Final project abstract 5% 
 Final project report 25% 
 Final project presentation 10% 
 
The majority of this seminar relies on reading and discussing book chapters and journal articles 
therefore attendance and participation of each student is crucial and will make up 20% your grade. 
All students are expected to submit (at least) 2 questions via the course website, 24 hours prior to 
class. Submitted questions will count towards your participation grade for that class.  
 
Topics for the seminar are outlined below. Students will choose at least two topics to act as 
discussion leads – one as primary lead and one as secondary lead. The secondary lead will be 
responsible for writing a one-page summary (synthesis) of the discussion to be submitted via 
Canvas by Monday of the following week. Roughly half the class period should be spent presenting 
material covered in the readings as well as relevant background material. This could also include 
presentation of material from more recent work and/or potentially conflicting hypotheses. For the 
remainder of the period the leaders (primary and second) are expected to guide class discussion in 
a structured way using their own and submitted questions. Helpful hint: Discussion facilitation 
will benefit from having all the paper figures easily accessible. 
 
The primary leader is responsible for presentation and leading the discussion along with the 
secondary leader. Both should meet together before the class period to develop their presentation 
and discussion questions.  
 
Presentations for which you are the discussion leader will be graded on a three-point scale. This 
system tries to differentiate between gaps in understanding that are easily addressed - i.e., not 
understanding what this figure is showing or not knowing what a technical term means - and gaps 
in conceptual understanding that should be part of the in-class discussion. Please note that this 
grading scale is not black and white, but should provide some sense on how the presentation and 
discussion quality and preparation will be assessed.  
 

• Score of 3: All important paper material is covered and clearly explained. Background 
materials from other sources and/or relevant concepts are discussed (if necessary or 
useful). Discussion lead provides some creative/critical analysis (e.g., extrapolation to the 
next step; comparison to other papers and studies we have discussed). 

• Score of 2: Most important paper material is covered. Some discussion of background 
material is provided. 

• Score of 1: Discussion of important material is flawed or incomplete. Presentation 
reveals gaps in understanding that could have been easily been clarified by consulting 
other sources.  

 
The synthesis will be graded as follows:  
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• Score of 2: All important discussion aspects and the diversity of opinions are adequately 
captured. 

• Score of 1: Synthesis of discussion is flawed or incomplete. Summary does not adequately 
capture breadth of discussion. 

 
A preliminary project title will be due week 6. Instructor will approve topics after submission. In 
the case where two students propose the same or very similar topics, they will be advised on how 
to break up the topic into separate, non-overlapping portions or to pick new topics. Note that your 
chosen discussion topics do not dictate your final project topic, however it may be advantageous 
for you to choose related materials. 
 
The final project abstract, due week 8, is a 1 to 2 page conference style abstract outlining the topic 
of your final project. Projects should center on an outstanding problem related to the astrobiology 
topics of this seminar. 
 
The final project report, due during finals week, is a short paper with the following requirements: 
6 to 8 pages, 1.5-spaced, 12 pt font. Please note that figures and references are not included in this 
limit.  
 
The final project presentation is a 15-minute conference style presentation. 
 
Textbook and Reading Assignments 
 
There is no textbook assigned for this course. Readings will be provided by instructor and may 
consist of excerpts from books, papers, online media, or other materials specifically developed 
for this course. 
 
Diversity and Inclusion  
 
The instructor is committed to creating and sustaining a learning environment for all students 
that supports a diversity of thoughts, perspectives, experiences, and identities. Please feel free to 
communicate to the instructor suggestions on ways to improve the effectiveness of the course for 
you personally, or for other students or student groups. Your suggestions are encouraged and 
appreciated. 
 
Accommodations 
 
The instructor is committed to full inclusion of all students. Please inform the instructor early in 
the term if you have a disability or other conditions that might require accommodations or 
modification of any of these course procedures. You may speak with the instructor after class or 
during office hours. For more information, please contact Student and Employee Accessibility 
Services at 401-863-9588 or SEAS@brown.edu. Students in need of short-term academic advice 
or support can contact one of the deans in the Dean of the College office. 
 


