
 

HNRS 1500 PS:  Co-Evolution of Life and Earth 

Fall Semester 2018 

Dr. Carie Frantz 

Time: MWF 11:30-12:20 
Location: Stewart Library 325  
Instructor: Dr. Carie Frantz, Assistant Professor, Department of Geosciences 
Contact: (801) 626-6181 / cariefrantz@weber.edu / Tracy Hall TY315 
Office Hours: M 1:00 – 2:50 pm, Tu 11:30 am – 12:20 pm, and by appointment 

Summary 
The processes that shape the surface of our planet and our planet’s chemistry cannot be understood 
without also understanding the influence and evolution of life. At the same time, dramatic and subtle 
changes in our planet shaped the evolution of life on our world and have left permanent records in our 
DNA. In this course, we will explore the intimate co-evolution of life and Earth from the first cells 
through the modern era of human influence. This course meets the General Education requirements for 
Physical Sciences (PS). 

Course Objectives 
In this course, students will: 

● Integrate evidence from multiple disciplines to reconstruct past environments and Earth systems. 
● Evaluate the material and energy limitations that shaped life on Earth. 
● Analyze the evolutionary origins of biological traits and the biological and geological history that 

influenced them.  
● Evaluate the biological and geological forces that influence changing conditions on Earth. 
● Utilize the complex history of Earth in order to predict the influence of human activity and 

societal decisions on the habitability of our planet. 
● Critique and debate competing scientific claims based on their evidence-based merit. 

Students are expected to integrate material from lectures, in-class activities, reading and homework 
assignments, as well as their own independent information-gathering in order to thoughtfully address 
questions that may not have a definite answer. This is the essence of science. 

Required Texts 
All of the three following books are required for this course. Any format is acceptable, including 
eBook/Kindle and audiobook. However, you are responsible for any illustrations and page references that 
come up in class and assignments. Additional readings will be posted on Canvas. 

1. R. Hazen (2013) The Story of Earth: The First 4.5 Billion Years, from Stardust to Living Planet. New 
York: Penguin Books. ISBN: 978-0143123644. 

2. N. Shubin (2009) Your Inner Fish: A Journey into the 3.5-Billion-Year History of the Human Body. 
New York: Vintage Books, Random House. ISBN: 978-0307277459. 

3. P. Brannen (2017) The Ends of the World: Volcanic Apocalypses, Lethal Oceans, and Our Quest to 
Understand Earth's Past Mass Extinctions. New York: Ecco, Harper Collins. ISBN: 978-0062364807. 
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Big Question & Signature Assignment 
This course is part of a General Education Revitalization pilot program at Weber State—an initiative 
aimed at improving students’ learning and experience in General Education. In new Gen Ed courses, 
students are introduced to academic disciplines through important “Big Questions”. 
The Big Questions provide students the opportunity to integrate and apply their knowledge of the 
discipline to address a significant, personal, social, or professional issue. General Education courses also 
introduce students to underlying foundational knowledge and intellectual tools that run through all 
academic areas and are part of the ongoing preparation to address real world problems. All pilot program 
courses have “Signature Assignments” that require you to integrate and apply course content to address 
the course’s Big Question using critical or creative thinking, problem solving, &/or analysis. More 
information about the General Education Program at Weber State can be found at: 
http://www.weber.edu/academicaffairs/gened.html 

Big Question: Is intelligence an evolutionary advantage? 
From the evolution of the first chemosensors to our complex human brain, the ability to process and 
respond to information in the world around us has been critical to survival. But did we get too smart for 
our own good? Will human intelligence ultimately save us from extinction? Are other forms of 
intelligence advantageous? You will wrestle with these questions and more as you learn about the 
evolution of our world and ourselves. 

Signature Assignment: Earth’s Future 
The Signature Assignment in this course is a capstone creative work in which you will envision and 
describe a future of life on Earth. The assignment is described on Canvas, and details will be given later in 
the course. Your Signature Assignment takes the place of a final exam; in it, you will be expected to 
demonstrate a mastery of the key learning outcomes in this course. Channel the billions of years of 
evolution and fortunate circumstances that led to the development of humans, intellect, and civilization 
that allow you to be here today, and do work you can take pride in. With permission, student work will be 
featured on a public gallery for the course. 

Course Expectations 
This is a 3-credit hour course taught in 15 weeks.  It is your responsibility to read the assigned material 
related to the topics, maintain your course journal, complete and turn in the homework, attend class and 
participate in class activities, and produce a capstone creative work (the Signature Assignment). Expect 
roughly three hours of out-of-class work per face-to-face hour. Some assignments will require multiple 
weeks of self-directed work; it is your responsibility to plan ahead and set aside time to work on them. 

Journal: Students are responsible for maintaining a course journal, with required material posted  weekly 
on Canvas. Journal material includes, but is not limited to, in-class assignments (including worksheets 
that will need to be added to the journal), end-of-lecture questions, and reflections on assigned readings. 
You may use whatever format for the journal you prefer as long as you can turn it in to your instructor 
when requested for grading. For example, you may choose to use a composition notebook or 3-ring binder 
that you bring to class. Alternately, you can keep notes as a series of electronic files that you compile and 
send as a single pdf on request. 

Students will be selected at random at the start of class periods to have their journals graded. Each student 
gets one “Pass” per semester that allows them to skip a turn-in. Otherwise, students selected must hand in 
their journal by the end of the class period in order to receive a grade for the journal assignment. 
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Homework: Homework assignments and deadlines will be communicated in class and posted on Canvas. 
Late homework will not be accepted. 
 
Participation and In-class Activities: In-person participation in class is mandatory and part of your 
grade. Participation includes, but is not limited to, in-class activities, in-class quiz questions, and project 
work both in and out of class. You cannot make up in-class activities. Students are responsible for all 
material and assignments missed due to tardiness or non-attendance. 

Support Services for Students with Disabilities (ADA): Any student requiring accommodations or 
services due to a disability must contact Services for Students with Disabilities (SSD) in room 181 of the 
Student Service Center, 626-6413. SSD can also arrange to provide course materials (including this 
syllabus) in alternate formats if necessary. 

Academic Honesty: If you are caught cheating in this class, you will be subject to academic discipline 
including the imposition of University sanctions. If you are caught cheating on a test or assignment, you 
will be given a score of 0 for that test or assignment, with no option of a retake. A description of cheating 
and possible sanctions may be found in the Student Code Section 4D, available through Student Services. 
Every student should understand and adhere to WSU policies on academic honesty. 

Diversity Statement: From the WSU Office of Diversity: “Pivotal to Weber State University's mission is 
the need to embrace and value the diversity of its members…Therefore, expressions or actions that 
disparage an individual's or group's ethnicity, gender, religion, sexual orientation, marital status, age or 
disability are contrary to the mission of Weber State University.” Consider that even seemingly benign 
statements or actions can contribute to a hostile learning environment for students who may face 
discrimination on a daily basis. Students are encouraged to be kind and expected to be respectful toward 
others at all times. 

Emergency Communication: In the event of an emergency we will follow the instructions provided 
through the code-purple notification system. Please sign up for this service. If class is cancelled for other 
reasons (faculty illness, etc.), changes to the class schedule will be communicated through the course 
Canvas page.  
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Grading 
Your grade in this course is based on your engaged participation in weekly assignments, reading, 
reflections, in-class presentations, debates, & discussions, and your capstone Signature Assignment. Final 
grades will be awarded using the following percentage scale, with the calculated value for all activities 
rounded to the nearest first decimal, e.g., 94.47% becomes 94.5% and 94.44% becomes 94.4%.  I reserve 
the right to make slight adjustments (in your favor) in the various grade cutoffs based on the average for 
the class. Any grading changes will be announced in class, email, and through Canvas. 
 

A >93.0% B- 80.0-82.9% D+ 67.0-69.9% 
A- 90.0-92.9% C+ 77.0-79.9% D 63.0-66.9% 
B+ 87.0-89.9% C 73.0-76.9% D- 60.0-62.9% 
B 83.0-86.9% C- 70.0-72.9% E <60.0% 
 

Grade Breakdown 
Journal 30% 
Homework & Assignments 20% 
Presentations & Debates 20% 
Capstone project 30% 
Total 100% 

 

About the instructor: Dr. Carie Frantz 
I received my B.S. with honors in Chemistry from the University of Washington, and my Ph.D. in 
Geobiology from the University of Southern California for research focusing on microbial and 
geochemical controls on stromatolite formation (laminated rocks assumed to be built by microbes, and 
some of the oldest fossil evidence of life on Earth). After a year spent adventuring and scouting out 
geomicrobiological sites of interest around South America, I joined the Polar Science Center at the 
University of Washington where I researched “rotting” sea ice in the Arctic. I started at Weber State as 
the newest member of the Geosciences faculty in 2016. My research focuses on microbe-environment 
interactions and the use of rocks to reconstruct past environments and ecosystems.  
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Tentative schedule 
Topics and readings subject to change as needed during the semester. 

Wk Date Topics 
Assigned 
Reading Homework 

1 Aug 
27–31 

Formation of the Planet 
Big bang, formation of solar system 
Formation of Earth & different planets 
Hadean & prebiotic Earth 

Hazen Ch1-5 
(Ch2 optional) 

Journal 

Isotope exercise 

2 Sep 
3–7 
 

Mon Sep 3 — Labor Day — No Class 
The First Life 
Definition of life 
Prebiotic chemistry 
Theories for evolution of first cell 
Biomolecules & the “RNA world” 

Hazen Ch6 

Stüeken 
(2013) 

Journal 

Stüeken paper 
analysis 

3 Sep 
10–14 
 

Mechanism of Evolution 
DNA 
Mutations & evolution 
Molecular biology & sequencing 
Last Universal Common Ancestor 
Tree of Life 

Shubin 
Ch1, Ch6, 
Ch8, Ch11 

Journal 

Pet Taxon 

4 Sep 
17–21 

Metals, Metabolisms, & Microbes 
Evolution of early biomolecules 
Influence of metal chemistry on life 
Evolution of photosynthesis 

Metal Paper 

Hazen Ch7 

Journal 

Metal paper 
analysis 

5 Sep 
24–28 

The Oxygen Catastrophe 
Oxygenic photosynthesis 
Great Oxidation Event 
Evolution of minerals (oxides) 

Hazen Ch8-9 Journal 

Mineral 
evolution 

6 Oct 
1–5 

Evolution of Eukaryotes 
Predation & evolution 
Endosymbiont Hypothesis 
Multicellularity 

Endosymbiont 
Papers 

Shubin Ch7 

Journal 

Endosymbiont 
debate 

7 Oct 
8–12 

Mat World 
Microbial mats 
Microbial sediment stabilization 
Stromatolites & microbialites 

Mat papers Journal 

Bioturbation 

 

Schedule continued on next page 
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8 Oct 
15–19 

The Metazoan Arms Race 
Oxygen as driver for predator-prey 
interactions 
Rapid evolutionary radiation 
Darwin’s Dilemma 
Fri Oct 19 — Fall Break — No Class 

Brannen 
Ch 0-1 

Journal 

Envision a 
future 

9 Oct 
22–26 

Land Plants Terraform Earth 
Sediment stabilization 
Weathering 
CO2 Pumping 
Ecosystem Engineering 

Hazen Ch10 

Plant readings 

Journal 

Past ecosystems 

10 Oct 29  
–Nov 2 

Animals & Mass Extinctions 
End-Ordovician & Late Devonian 
End-Permian & End-Triassic 
End-Cretaceous & Modern Fauna 

Brannen 
(assigned 
chapter) 

Journal 

Teach an 
Extinction 

11 Nov 
5–9 

Primate & Human Evolution 
Climate drivers of primate evolution 
Hominid evolution 
Agriculture, Hunting & Society 

Shubin (all) Journal 

Alternative 
evolution 

12 Nov 
12–16 

The Anthropocene I 
6th Extinction? 
Defining the Anthropocene 

Brannen 
Ch7-9 

Hazen Ch11-E 

Journal 

6th Extinction 
Debate 

13 Nov 
19–23 

The Anthropocene II 
Climate change & greenhouse gases 
Ocean acidification 
Fri Nov 23 — Thanksgiving — No Class 

Climate 
Readings 

Journal 

Citizen letter 

14 Nov 
26–30 

The Future (Student Project) 
Envision the evolution of ecosystems and 
describe a future of life on Earth 

 Project work 

15 Dec 
3–7 

Student Presentations 
Project presentations & reports due 

 Projects Due 

  

6 



HNRS 1500 — Co-Evolution of Life & Earth — Fall 2018 — Frantz 

Why are students required to take science courses at Weber State University? 

General Education courses are an important part of your college experience. 
General Education at Weber State University provides students with a foundation in the arts and sciences that 
transcends and complements their academic emphases. This exposure to diverse fields of study enables students to 
make intellectually honest, ethical decisions that reflect a knowledge of and respect for diverse people, ideas, and 
cultures. Such breadth of education also cultivates skills critical to student success in academic, personal, 
professional and community endeavors – both within and beyond the university. 
 
All adult citizens, not just scientists, need a basic understanding of science. 
The mission of the natural sciences general education program (LS/PS breath requirement) is to provide students 
with an understanding and appreciation of the natural world from a scientific perspective.  

Science is a way of knowing. Its purpose is to describe and explain the natural world, to investigate the mechanisms 
that govern nature, and to identify ways in which all natural phenomena are interrelated. Science produces 
knowledge that is based on evidence and that knowledge is repeatedly tested against observations of nature. The 
strength of science is that ideas and explanations that are inconsistent with evidence are refined or discarded and 
replaced by those that are more consistent.  

Science provides personal fulfillment that comes from understanding the natural world. In addition, experience with 
the process of science develops skills that are increasingly important in the modern world. These include creativity, 
critical thinking, problem solving, and communication of ideas. A person who is scientifically literate is able to 
evaluate and propose explanations appropriately. The scientifically literate individual can assess whether or not a 
claim is scientific, and distinguish scientific explanations from those that are not scientific. 

Foundations of the Natural Sciences:  Learning Outcomes 
After completing the natural sciences general education requirements, students will demonstrate their understanding 
of general principles of science: 

 
1. Nature of science. Scientific knowledge is based on evidence that is repeatedly examined, and can change 

with new information. Scientific explanations differ fundamentally from those that are not scientific.  
2.  Integration of science. All natural phenomena are interrelated and share basic organizational principles. 

Scientific explanations obtained from different disciplines should be cohesive and integrated.  
3. Science and society. The study of science provides explanations that have significant impact on society, 

including technological advancements, improvement of human life, and better understanding of human and 
other influences on the Earth’s environment.  

4. Problem solving and data analysis. Science relies on empirical data, and such data must be analyzed, 
interpreted, and generalized in a rigorous manner. 

The Physical Sciences (PS breadth requirement):  Learning Outcomes 
Students will demonstrate their understanding of the following features of the physical world: 
 

1. Organization of systems: The universe is scientifically understandable in terms of interconnected systems. 
The systems evolve over time according to basic physical laws.  

2. Matter: Matter comprises an important component of the universe, and has physical properties that can be 
described over a range of scales.  

3. Energy: Interactions within the universe can be described in terms of energy exchange and conservation.  
4. Forces: Equilibrium and change are determined by forces acting at all organizational levels. 
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