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GEO 1123 - LIFE THROUGH TIME 
 
Component Area: 030 - Life and Physical Sciences 
College: Sciences 
Department: Geological Sciences 
Faculty Contact: Janet Vote - janet.vote@utsa.edu 
Is this course required for a degree or certificate program? Yes 
Is this course a service learning course: No 
 
Syllabus link – https://utsacloud-
my.sharepoint.com/:b:/g/personal/si_millican_utsa_edu/EStIkTCDDzxBvytb26EZfy0Be8Ck_Z_7
eJ9N2CHwlnYWOw?e=S1wCSA  
 
Critical Thinking 
Student Learning Outcomes: 
Students will be able to correctly evaluate and interpret complex geologic problems applying 
the fundamental principles of geology. Examples may include problems of geologic time, 
resource depletion, and evaluating evidence for competing hypotheses of climate change to 
include creative thinking, innovation, inquiry, and analysis, evaluation and synthesis of 
information.  This objective will be achieved through the incorporation in exams of problem-
solving activities, such as an age analysis of rock layers in a diagram, and in-class discussions 
and activities based upon current science topics.   
 
Assessment Method(s): 
Outcomes will be measured using embedded exam questions (MC, fill-in, short answer), in-class 
assignments and out-of-class assignments to evaluate student comprehension of assigned 
problems (e.g. debate regarding climate change), their assessment of the validity of arguments 
(does one school of thought provide better or more detailed explanations of observed data?), 
and their ability to “defend” an interpretation using additional examples from Earth’s history. 
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
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 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.   
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Communication Skills (Written) 
Student Learning Outcomes: 
• Communication skills: to include effective development, interpretation and expression 
of ideas through written communication.  Students will be able to describe geologic 
phenomena in Earth's history such as the inputs, outputs, and fluxes observed in Earth’s cycles, 
or the effects of mass extinction events on life.  Written communication will be addressed in 
student descriptions and explanations on their concept sketches, OR by a research as a project 
or homework assignment analyzing class topics or current events in science.   
 
Assessment Method(s): 
Outcomes for written communication will be measured using rubrics to assess whether ideas 
presented in research projects/papers are related to the topic, whether new relevant ideas are 
introduced, whether the essay is grammatically correct with no spelling or punctuation errors, 
and the students’ use of appropriate research references.  Criterion for Success: For written 
communication, at least 70% of students will demonstrate a proficiency level of 6 or better on a 
scale of 1-8 (6 = mastery, 1 = needs substantial improvement).  
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.  
Multiple projects have been adapted for this course, many of them involving writen, oral, visual 
communication as well a team work/ 
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Communication Skills (Oral) 
Student Learning Outcomes: 
Oral communication, students will be able to verbally describe geologic concepts or 
phenomena such as the inputs, outputs, and fluxes observed in Earth’s cycles, and/or events 
through geologic time 
 
Assessment Method(s): 
To meet the objective for oral communication, students will be selected at random to describe 
important concepts or ideas to their classmates OR be involved in a team presentation or 
debate. Outcomes for oral communication will be measured using a rubric to assess whether 
ideas presented in a research project relate to the topic, whether new relevant ideas are 
introduced, whether the information is presented clearly and correctly. For oral 
communication, at least 70% of students will demonstrate a proficiency level of 6 or better on a 
scale of 1-8 (6 = mastery, 1 = needs substantial improvement). 
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.  
 
Communication Skills (Visual) 
Student Learning Outcomes: 
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Outcomes for visual communication using concept maps will be measured using a rubric to 
determine whether all appropriate components are present, whether the correct connections 
between components are present, and whether the sequence of events is logically displayed. 
 
Assessment Method(s): 
Outcomes for visual communication using concept maps will be measured using a rubric to 
determine whether all appropriate components are present, whether the correct connections 
between components are present, and whether the sequence of events is logically displayed. 
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.  In 
addition to concept sketches research projects that incorporate visual communication and 
teamwork have been developed as a means of student-to-student learning and communication 
 
Empirical & Quantitative Skills 
Student Learning Outcomes: 
Students will be able to work with multiple datasets, plot and interpret graphs, and apply sound 
scientific reasoning of both a predictive and retrodictive nature to include the manipulation and 
analysis of numerical data or observable facts resulting in informed conclusions. 
 
Assessment Method(s): 
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This objective will be achieved through presenting students with real data, such as isotopic data 
and plots, which students will then be asked to analyze or interpret on exams or through in-
class activities.  Outcomes will be measured using a rubric to assess class assignments.  The 
rubric will permit determination of whether the student provides accurate explanations of 
information presented in mathematical forms and makes appropriate inferences based on that 
information, whether calculations attempted are essentially all successful and sufficiently 
comprehensive to solve the problem, and whether students use the quantitative analysis of 
data as the basis for carefully qualified conclusions. 
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.  
 
Teamwork 
Student Learning Outcomes: 
Students will be able to work collaboratively in a team to solve problems that require listening 
to other’s points of view, respecting differing ideas, communicating one’s own ideas, and 
reaching consensus on the team’s final product. 
 
Assessment Method(s): 
A Likert scale evaluation instrument will be employed to record students’ perspectives of the 
effectiveness of teamwork. A Likert scale evaluation instrument will be employed to record 
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students’ perspectives of the effectiveness of teamwork.  Criterion for Success: At least 70% of 
students, taken as an aggregate, will report their teamwork experience to have been very 
effective (4) or effective (3) on a 4-point scale.   
 
Modifications: 
Improvement strategies that have been implemented as a result of assessment findings.  What 
barriers/opportunities were encountered when implementing the strategies?  • Previous 
strategies for improvement will continue to be followed, and improved common rubrics will be 
created for core skills. • For those areas requiring improvement, homework assignments 
emphasizing those deficient skills will be prioritized. • To further emphasize the 
importance of campus resources, representatives from the Writing Center, Math Learning 
Center, and the Library will be invited to GEO 1123 courses to better introduce the students to 
the abundant resources provided on campus. • Focus on current events as well as chapters 
in textbook as scheduled to expose students to more areas of geology that might interest them 
in choosing topics for research. • Post applicable assignments (such as writing assessment) 
from day one on Blackboard tor increased student awareness for choosing research topic. •
 Continue to search for diverse assignments where common rubrics may be used so that 
the assignments may be varied each semester.     List improvement strategies that will be 
implemented as a result of assessment findings. What barriers/opportunities do you anticipate 
when implementing the strategies?  • Explore textbook publisher's ancillary online 
options such as 'Mastering Geology' to assist with visual understanding of topic (graphics, 
animation, online 'field trips', etc.) • Continue to search for diverse assignments where 
common rubrics may be used so that the assignments may be varied each semester. •
 Continue to emphasize the importance of campus resources, representative of the 
Writing Center, Math Learning Center, and the Library will be invited to GEO 1123 courses to 
better introduce the students to the abundant resources provided on campus. • For those 
areas requiring improvement, homework assignments and/or projects emphasizing those 
deficient skills will continue to be prioritized. • Emphasize highly structured course 
schedule to direct student focus on the preparation needed before each class meeting.  
 



GEO 1123 - Life Through Time (Q) – Course Syllabus 
 

 
Catalog Description: 
 
GEO 1123 Life Through Time (Q) [TCCN: GEOL 1304.] 
(3-0) 3 hours credit. 
The origin of Earth and the interaction of plate tectonics, mountain building, evolution of the oceans and 
climate, and the history and development of life from the Archean to the present. Concurrent enrollment in 
GEO 1131 recommended. May apply toward the Core Curriculum requirement in Life and Physical Sciences. 
(Formerly titled “Earth History.”) 
 
Prerequisites:  
This course satisfies three (3) hours of the science requirement of the Core Curriculum at UTSA. There are no 
prerequisites for this course. 
 
Textbook: 
"History of Life” by Richard Cowen (Available online at no cost), fifth edition published 2013, Wiley-Blackwell. 
 
Course Objectives: This course satisfies a requirement for an undergraduate degree in the Department of 
Geosciences at UTSA and may be applied toward level I Core Curriculum Requirement in science.  The intent of 
this course is to introduce you to the 4,600 million year history of Earth, focusing on the history of life on this 
planet.   
Specific objectives include:  

 Exploration of the physical, chemical, and biological evolution of Earth 

 Familiarizing yourself with the various vocabulary used in Earth History including the Geologic Time 
Scale 

 Understand the concept of evolution and plate tectonics 

 Describing the origin of the atmosphere and the stages of its development 

 Describing the origins of life 

 Review the patterns in the history of life and evolution of major groups of organisms 

 Identify major mass extinctions and what is considered mass extinctions 

 Understand the concept of the Earth as a system and the interactions between the biosphere, 
atmosphere, lithosphere, and hydrosphere 

 Finally, I hope this course provides you with an appreciation for the vastness of geologic history and 
the wealth of information that it can provide us. 

  

Specific Core Curriculum objectives include providing you, the student, with the opportunity to develop and 
expand: 

 Critical thinking skills: to include creative thinking, innovation, inquiry, and analysis, evaluation and 
synthesis of information. 

  
 This objective will be achieved through the incorporation in exams of problem-solving activities, such 

as an age analysis of rock layers in a diagram, and in-class discussions on current science topics. 
  

 Communication skills: to include effective development, interpretation and expression of ideas through 
written, oral and visual communication. 



  
 The objective for visual communication will be achieved through student creation of concept 

sketches for complex geologic systems such as the water cycle and the carbon cycle.   
  
 Written communication will be addressed in student descriptions and explanations on their concept 

sketches, OR by a short paper in class or as a homework assignment analyzing class topics or current 
events in science.   

 
 To meet the objective for oral communication, students will be selected at random to describe 

important concepts or ideas to their classmates OR be involved in a team presentation or debate. 
  

 Empirical and Quantitative skills: to include the manipulation and analysis of numerical data or 
observable facts resulting in informed conclusions. 

  
 This objective will be achieved through presenting students with real data, such as isotopic data and 

plots, which students will then be asked to analyze to interpret on exams or through in-class activities. 
  

 Teamwork: to include the ability to consider different points of view and to work effectively with 
others to support a shared purpose or goal. 

 
 
Grades: 
 

Homework/Quizzes 20% 

Group Project 10% 

Observation Journals 10% 

Exam 1 (Lec 1-4) 15% 

Exam 2 (Lec 5-8) 15% 

Exam 3 (Lec 9-12) 15% 

Final exam (Comprehensive) 15% 

Total 100% 

 
Your grade for this course is based upon the weighted percentages above.  There will be three exams and a 
final exam (the final will include comprehensive material), quizzes/ homework, a group project and 
presentation, as well a weekly observation journal.  
 

 
Grade Scale:   The final grade will be assigned according to the following scale: 
 
89.5-100 = A        79.5-89.4 = B         69.5-79.4 = C         60-69.4 = D         below 60 = F 
 
Exams:  
There will be 4 exams (three regular and one final). The final is cumulative.  Exam format may a combination 
of multiple choice, true/false, short answer/essay, and concept sketches.  Exam questions may address core 
curriculum objectives of critical thinking, empirical and quantitative skills, and written/visual communications 
skills. 
 

 



 
Schedule: The schedule is tentative and subject to change* 

 

Readings/lectures Subject Matter Special Notes 

Lectures 1 and 2 Intro and Background knowledge: Plate tectonics, relative and 
absolute time 

 

Lectures 3 and 4, 
Text chp 1, 2 

Sedimentary rocks, Fossil Preservation, Geologic Time Scale, Early 
Earth, Origins of Life 

 

Lectures 5 and 6 
Text chp 3 

Prokaryote, Eukaryotes, Biological Evolution Exam 1 
(Lec 1-4) 

Lecture 7 
Text chp 4, 5 

Metazoans, Invertebrate phyla, Cambrian Explosion  

Lecture 8 
Text chp 6 

Cratonic Sequences, modern diversity, diversity through time  

Lecture 8 
Text chp 6 

Mass extinctions; Cambro-Ordovician, Ordovician extinction.    

Lecture 9 
Text chp 7, 8 

Silurian-Devonian, Age of fish, Origin of plants, Devonian extinction Exam 2 
(Lec 5-8) 

Lecture 10 
Text chp 9, 10 

Carboniferous-Permian, tetrapods, amniotes, thermoregulation  

Lecture 11 
Text chp 11 

Formation of Pangea, Permo-Triassic extinction, Diapsids  

Lecture 12 
Text chps 12 - 14 

Mesozoic marine revolution; Dinosaurs, birds, Angiosperms, 
modernization of ecosystems 

 

Lecture 13 
Text chp 15, 16 

K-T extinction, Origin of mammals Exam 3 
(Lec 9-12) 

Lecture 13 
Text chp 17 

Cenozoic, PETM,  

Lecture 14 
Text chp 18 

Oligocene cooling, Evolution of plants  

Lecture 14 
Text chps 19-21 

Primates, Megafauna, Ice Ages  

Lecture 15 Anthropocene  

 Final Exam  Final 
(comprehensive) 

* Since we have some 4,600 million years of Earth history to review, adjustments to the schedule and syllabus 
may be needed. I will provide you with notification of any changes to the syllabus.  I may also assign 
supplemental readings in addition to the textbook.  
 
Course Assignment Objectives: 
 

 Geologic Timescale Analogy – Visual communication, quantitative skills, critical thinking skills 
o Students will complete an analogy of the geologic timescale on a common modern-day object 

by computing standard units of measurement x event years before present / Earth’s age.  
Several important events through out Earth’s history will be used to create a timescale and 
students will critically analyze their timescale to answer key questions. 

 
 



 Geologic Dating - quantitative skills, critical thinking skills 
o Students will work through several problem sets incorporating both relative dating techniques 

and radiometric dating computations.  Students will be able to sequence a series of geologic 
formations and features in order from youngest to oldest, answer key questions about the 
principles involved, identify missing periods of “time” and synthesize the importance of the gap.  
Students will also be able to compute half-life of a hypothetical rock specimen, an subsequently 
the numerical age. 

 Natural Selection and Speciation – critical thinking skills, written communication 
o Students will complete activities online designed to lead them to conclusions about the 

processes of natural selection and speciation as part of the biological evolution teaching 
module.  Students will be able to critically answer questions about phenotype, genotype, 
evolution of populations, and speciation by dispersal and vicariance. 

 Group Project – Visual, written and oral communication, critical thinking skills, teamwork 
o Several different projects have been worked up to assess teamwork.  The following example is 

one possible project: 
 The team will be responsible for creating a travel infomercial about a different period of 

geologic time time 

 The infomercial should be 7 to 10 minutes long 

 The infomercial can be performed live or recorded and played for the class. 

 The infomercial will be graded on visual, written, and oral communication as well as 

teamwork. 

 Visual communication can be props or Powerpoint slides played in the background. 

 In addition to the infomercial, each team should have a prepared written (typed) script 

complete with references (works cited) to turn in. 

 Observation Journals – Written communication and critical thinking skills 

o Science is all about observations.  Observations of natural phenomena such as plants and 

animals, weather patterns, locations of stars or planets, etc.  Your journals for this semester will 

be personal observations about the natural world around you.  To complete your weekly 

journals, you will need to pick a place, any place where you can go to make observations every 

week for approximately 10 minutes.  You are to journal your observations at that same place 

every week.  Note any changes that you see each week and make connections about why or 

how those changes occurred.  This is a simple, but powerful tool for any scientist.  

 In-class film analysis – Critical thinking and written communication skills 

o Periodically students will be shown a film in class that acts as a segue to the next learning 

module.  Students are asked to note down the key concepts in the film and assess how they 

believe those concepts affect the evolution of the planet and life on the planet. 

 
 
 



Core Curriculum Assessment: Life Through Time- Geologic Time Scale Analogy 

Objective addressed:  

 Critical thinking skills, including creative thinking, innovation, inquiry, and analysis, evaluation and synthesis of information, quantitative 

assessment, visual communication 

Student learning outcome: 

 Students will be able to correctly evaluate and interpret complex geologic problems of geologic time involving the fundamental principles of 

geology.   

Placement of activity within curriculum: 

This activity should be included in the curriculum after students have been introduced at the start of the course to introduce the concept of 

deep time and to provide a general framework for events in Earth history. This activity is ideal for a group interaction discussion post activity.  

Assessment activity: 

In this activity, students will calculate points for a timeline based upon events before present.  Each point will be plotted on a common 

metaphor to give the student a new perspective of the immensity of Geologic time  

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4.   

(1) Create and label an accurate timeline on the metaphor provided 

(2) Show your math calculations 

(3) Discuss what you learned from this exercise including your perspective of where humans fit in the grand scheme of things.  

(4) Using the same metaphor (sandwich) and knowing that the Earth is 4.6 billion years old, and the universe is approximately 14.1 billion years old, 

where would the age of the Earth plot on the timeline?  How does that compare to the evolution of mammals on your Earth timeline? 

 

 

Geologic Time Scale Analogy  



 

 

 

Name _______________________________________________________ 

To better understand the concept of geologic time, your homework is to produce a time-scale that is true to scale and reflects several of the important 

events in the history of the earth, which are listed below.  

The exercise requires that you:  

(1) Create a labeled timeline on the metaphor provided 

(2) Show your math calculations 

(3) Discuss what you learned from this exercise including your perspective of where humans fit in the grand scheme of things.  

(4) Using the same metaphor (sandwich) and knowing that the Earth is 4.6 billion years old, and the universe is approximately 14.1 billion years old, 

where would the age of the Earth plot on the timeline?  How does that compare to the evolution of mammals on your Earth timeline? 

 

The method used to determine a value true-to-scale in this metaphor is a mathematical scale based on units of length. 

The general equation used to generate numbers in this metaphor which will be true to scale is: 

 
{[𝒕𝒐𝒕𝒂𝒍 𝒍𝒆𝒏𝒈𝒕𝒉 𝒐𝒇 𝒔𝒂𝒏𝒅𝒘𝒊𝒄𝒉 (𝟏𝟐 𝒊𝒏𝒄𝒉𝒆𝒔)𝒙(𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒆𝒗𝒆𝒏𝒕 𝒚𝒆𝒂𝒓𝒔 𝒃𝒆𝒇𝒐𝒓𝒆 𝒑𝒓𝒆𝒔𝒆𝒏𝒕)]}

[𝒌𝒏𝒐𝒘𝒏 𝒂𝒈𝒆 𝒐𝒇 𝑬𝒂𝒓𝒕𝒉 (𝟒, 𝟔𝟎𝟎 𝒎𝒚)]
 

Example:  To find where on the sandwich the "first oxygen" mark would be, you would set up the ratio shown below: 

(𝟏𝟐 𝒊𝒏)𝒙(𝟐, 𝟎𝟎𝟎 𝒎𝒚)

𝟒, 𝟔𝟎𝟎 𝒎𝒚
= 𝟓. 𝟐𝟐 𝒊𝒏𝒄𝒉𝒆𝒔 

The "first oxygen" location on the sandwich would be 5.22 inches away from the end of your choice.  

Begin with the origin of the Earth and calculate where on the sandwich each event would be located to create an earth history timeline. 

Mark the distance location and event on the sandwich. Make sure to show your calculations on the sheet provided. 

Some Important Dates in the History of the Earth: 

Event Millions of Years 

Ago 

Origin of the Earth 4600 

Oldest fossils of photosynthetic bacteria (preserved in stromatolites in Australia) 3450 



 

 

 

First oxygen atmosphere and last formations of banded iron formations 2000 

Oldest fossils of marine algae 1200 

Oldest fossil fish 510 

First land plants 458 

Amphibians evolve 375 

Huge mass extinction at the close of the Paleozoic Era 245 

First mammals 200 

First birds 160 

Angiosperms (flowering plants) on the scene 130 

Evolution of mammals/dinosaurs go extinct 65 

Pleistocene Ice Age begins 2 

Age of Homo erectus fossils from Ethiopia 0.6 

Homo sapiens appears in the fossil record 0.1 

Source: Ritger, S.D. and R.H. Cummins. 1991 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Core Curriculum Assessment: Life Through Time- Relative Dating 
Objective addressed:  

 Critical thinking skills, including creative thinking, innovation, inquiry, and analysis, evaluation 

and synthesis of information 

Student learning outcome: 

 Students will be able to correctly evaluate and interpret complex geologic problems of geologic 

time involving the fundamental principles of geology.   

Placement of activity within curriculum: 

This activity should be included in the curriculum after students have been introduced to the principles 

of geology, and the idea of relative and absolute dating.  This activity is ideal for a group interaction 

activity, or the multiple choice questions can be delivered as embedded question in an exam. 

Assessment activity: 

In this activity, students will assign relative dates to rock layers in the attached diagram by using 

geologic principles and relate this to absolute ages. 

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4.  In order to 

assess this objective, students must answer 4 questions, and receive at least 3 points. 
 

1. List the labeled features in order from oldest (furthest back in time) to youngest (most recent in time).  Keep in mind that 2 

faults are included as well as rock layers! 

 Answer: Q,O,N,L,M,P,H,I,J,K 

Students with 1-3 layers out of order receive ½ credit.   

2. There is at least 1 unconformity in this diagram.  Define an unconformity, and label where the unconformity can be seen.   

 Answer: An unconformity is a gap in the rock record.  Unconformities can be easily observed immediately under layer H. 

 Students receive 1/2 point credit for definition of unconformity, and 1/2 point for identification.   

3. If layer N is 300,000 years old, and layer H is 100,000 years old, approximately how old is intrusion P? 

 Answer: Intrusion P must be between 100,000 and 300,000 years of age, as it cut through the rock layers after N was 

deposited, but before deposition of H.   

4.  State which geologic principle you used to determine the relative age of intrusion M, and describe how you applied it to this 

diagram. 

Answer: The principle of inclusions.   Any rock must be younger than a rock that it contains.  In this diagram, there are 

fragments of rock from layers N and L included in M, so they must be older than M. 

Students receive ½ point credit for naming the principle, and ½ point for describing how they used that principle. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. List the labeled features in order from oldest (furthest back in time) to youngest (most recent).  Keep in mind 

that 2 intrusions are included (M and P) as well as rock layers! 

  

  

 

2. There is at least 1 unconformity in this diagram.  Define an unconformity in general, and label where the 

unconformity can be seen.   

  

 

 

 

3. If layer N is 300,000 years old, and layer H is 100,000 years old, approximately how old is intrusion P? 

  

  

 

4.  State which geologic principle you used to determine the relative age of Intrusion M, and describe how you 

applied it to this diagram. 



 

 

 

Core Curriculum Assessment: Life Through Time- Radiometric Dating Assessment 

Objective addressed:  

 Critical thinking skills, including creative thinking, innovation, inquiry, and analysis, evaluation and 

synthesis of information, quantitative assessment, visual communication 

Student learning outcome: 

 Students will be able to correctly evaluate and interpret complex geologic problems of geologic time 

involving the concepts of radiometric dating.   

Placement of activity within curriculum: 

This activity should be included in the curriculum after students have been introduced to the geologic 

time scale and the fundamental geologic dating principles. 

Assessment activity: 

In this activity students will calculate the numerical age of hypothetical rock samples, determine the 

number of half-lives that have passed and the ratios of parent to daughter atoms.  The student will use 

both mathematical and graphical solutions to arrive at their conclusions. 

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4.   

o Accurately determine half-life quantitatively 

o Accurately calculate numerical age 

o Critically evaluate a specimen age based upon calculations 

o Accurately determine half-life graphically 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

GEO 1123 – Radiometric Dating  

Name ___________________________________________________________________________________________ 

              

 Radiometric dating is the technique used to apply a numerical age to igneous and metamorphic rocks as 

well as some biological materials.  In this exercise you will figure out the number of half-lives that have passed, 

use the half-life to calculate ages both computationally and graphically, and answer questions based upon those 

calculations and observations.           

      

1.  Rn-222 has a half-life of 3.82 days.  How long before only 1/16 of the original remains? 

 

 

 

 

2.  After 24 days, 2mg of an original 128mg sample remains.  What is the half-life of the sample? 

 

 

 

 

3.  The half-life of C-14 is 5,730 years.  How many years would it take a sample with 1,000 grams of C-14 to 

decrease to only 125 grams? 

 

 

 

 

 

 

 

 

Use the Table to answer questions 4-6.  Be sure to show any calculations 



 

 

 

Radioactive Parent Stable Daughter Product Half-Life Values 

U-238 Pb-206 4.5 Billion Years 

U-235 Pb-207 713 Million Years 

Th-232 Pb-208 14.1 Billion Years 

Rb-87 Sr-87 47 Billion Years 

K-40 Ar-40 1.3 Billion Years 

C-14 N-14 5,730 Years 
 

4.  How old is a sample that contains 25% of its original K-40? 

 

 

 

 

 

5.  How old is a sample that contains 125 atoms of U-235 and 375 atoms of Pb-207? 

 

 

 

 

 

 

6.  An Anthropologist claims that a specimen he uncovered is 30,000 years old.  It contains a ratio of C-14 to N-

14 of 1:7.  Is his claim valid?  Why or why not? 

 

 

 

 

 

7.  You have a piece of rock that has a ratio of parent isotopes to daughter isotopes of 75:25.  Create a graph of % mass 

remaining vs. half-lives and determine how many half-lives have passed in this sample of rock. 



 

 

 

 

 

       

       

       

       

 

 

 

8.  Assuming that each half-life is 713 million years, how old is the sample in question 7? 

 

 

 

 

 

9.  If the parent to daughter ratio in the rock sample was 40% to 60%, how many half-lives have passed? 

 

 

 

 

Use the graph below to answer question 10 and 11. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.  The graph shows the relationship between mass and time for a radioactive element during radioactive 

decay.  What is the half-life of the element? 

 

 

 

 

11.  When 35% of the original radioactive material is left, the sample will be approximately how many years 

old? 

 

 

 

 

 

 

 
 



 

 

 

Core Curriculum Assessment: GEO 1123 - Paleoclimate Proxies 
 
Objective addressed:  

 Empirical & Quantitative Skills: to include the manipulation and analysis of numerical data or observable 

facts resulting in informed conclusions 

 

Student learning outcome: 

 Students will be able to work with multiple datasets, interpret graphs, and apply sound scientific 

reasoning 

 

Placement of activity within curriculum: 

This activity should be done as part of the Cenozoic unit.  I incorporated this activity as an individual homework 

assignment before talking about climate change during the PETM, but after discussing general climate processes.      

Assessment activity: 

In this activity, students graph 2 sets of paleoclimate data using Excel (the spreadsheets are set up, and require 

some data input/calculations to complete the graphs):  They plot % right coiling forams vs time, and temperature 

data vs. time.   After completing the graphs, the students answer questions to interpret the graphical data, and 

differentiate climate trends as interpreted from two different proxies.    

 

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4.  In order to assess this 

objective, a rubric with this 4-point scale has been developed. 

  1 point: Foram data calculated and graphed correctly 

  1 point: Ice core data calculated and graphed correctly 

  1 point: Answering questions about Foram proxy correctly 

  1 point:  Answering questions about Ice Core proxy correctly 

  



 

 

 

Paleoclimate proxies, Part I:  Foram coiling direction activity 
Name:  ______________________________________________ Date____________________ 

Background: Foraminiferids (“forams”) are unicellular organisms (“protists”) that are mostly planktonic, meaning that 

they float in the upper (sunlit) portions of the ocean water. They are heterotrophic – that is, they need to eat – and their 

food consists of phytoplankton they snag out of the water with leglike “pseudopods.” Forams have hard external skeletal 

material, like a snail has a shell. Technically, these skeletons are known as “tests.” They are made of calcite, CaCO3. 

Forams grow by adding new chambers to their tests, like we might add newer, bigger rooms to a house. Each chamber 

looks a bit like a bulb or a globe. Interestingly, when ocean water temperatures are cooler than 8° to 10° C, forams add 

these new chambers in a counter-clockwise spiral (“left-coiling”). When temperatures are warmer than 8° to 10° C, they 

add their new chambers in a clockwise spiral (“right-coiling”). The coiling direction of fossil forams can therefore serve 

as an indication of ancient temperatures. We call this sort of evidence a “proxy” of paleotemperature. Proxies are not 

direct measurements of temperature, but they are evidence of ancient temperatures. 

In this activity, you will calculate the proportions of left- and right-coiling individuals of one of the most common foram 

species, Neogloboquadrina pachyderma. The specimens were collected from seafloor sediment samples from different 

periods of time over the last 160,000 years. Your calculations will make a graph. Then you will interpret that graph to 

arrive at an interpretation of what the Earth’s climate was doing during this interval of time. 
Instructions: Use the Excel spreadsheet distributed by your instructor. Calculate the values needed to fill in the yellow 

columns. This will automatically draw a graph for you. Then examine the graph, and answer the following three 

questions.  

Questions: 

1. Which geological epochs are included in your study’s sampled time period? (Hint: go to 

http://www.stratigraphy.org/index.php/ics-chart-timescale) 

 

 

2. According to the coiling direction of the sampled forams, when was the temperature hotter? When was it colder? 

 

 

3. What famous event was happening in Earth history during this interval of time? 

 

 

4. According to this dataset, when did that event end? 

 

 

 

5. Could forams be used as a climate proxy during Snowball Earth?  Why or why not? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.stratigraphy.org/index.php/ics-chart-timescale


 

 

 

Paleoclimate proxies, Part II: Vostok ice core activity 
Background information:  

The Vostok ice core was drilled at a Russian research station high on a dome of glacial ice in Antarctica by an 

international team of researchers. It provides valuable paleoclimate data going back more than 400,000 years. One way of 

estimating temperature from the ice core data is to examine isotopic variations in hydrogen. Water, of course, is a 

molecule made of two atoms of hydrogen and one atom of oxygen. Like many other elements, hydrogen comes in 

neutron-heavy and neutron-light versions (isotopes). Normal hydrogen has one proton only, but some hydrogen has a 

neutron as well, making 2H, also known as ‘deuterium,’ and 

usually abbreviated as “D.”  

The signature of ancient temperature can be found in the 

ratio of heavier to lighter versions of hydrogen. When it’s 

warmer out, there is more energy to power evaporation of 

heavy (D-containing) water molecules from the ocean. This 

means the ocean gets isotopically “lighter” during warm times, 

and the water that evaporates and later condenses into clouds 

and falls as precipitation (snow, in Vostok’s case) gets 

isotopically “heavier.” During cold times, the opposite is true: 

there isn’t enough energy to boost heavy water 

molecules out of the ocean as vapor, so the ocean gets 

isotopically heavier, and the snow (made from the water 

molecules that succeeded in evaporating) gets 

isotopically more “lightweight.” 

We measure the ratio of D to H using a machine called a mass 

spectrometer. We can then describe the “mix” of D and H in a 

sample of water (or ice) with a single number, called the δD 

(pronounced “delta-deuterium”). 

The notation of δD is defined: 

δD = (((D/H of a sample)/ (D/H of a standard)) – 1) x 1000 

(The “standard” is "Vienna Standard Mean Ocean Water" (vSMOW), which is not seawater that has salt in it, but rather 

water that evaporates from seawater, without any salt coming with it.) 

The thing to remember about δD is that when δD decreases, it means that H is increasing in proportion to D – that the 

overall mix of the two isotopes is getting skewed toward the lightweight isotope. So: lower δD’s mean more H and less D; 

this indicates a lower temperature (because there was less energy available to evaporate water molecules containing D 

atoms from the ocean). When δD is higher, it means there is more D and less H; this indicates a higher temperature (with 

more available energy to evaporate water molecules containing D atoms). 

The unit we use to express δD is “per mil,” which basically means “out of a thousand,” in the same way that “per cent” 

means “out of a hundred.” Per mil is written ‰, which is just like the % symbol with one more “0,” just as a thousand 

(1000) has one more “0” than a hundred (100). 

Instructions: 

Open the spreadsheet distributed by your instructor.  

The formula for calculating temperature from δD is: 

Temperature (° C) = -55.5 + (δD + 440) / 6 

Enter this formula into the final column of the spreadsheet (highlighted in yellow) to calculate the temperature. This will 

automatically draw a graph for you.  

Examine the graph and use it and the graph from the previous activity to answer the following questions: 

1. Which geological epochs are included in the sampled time period?  

 

2. According to the ice core sample, when was the temperature hotter? When was it colder? 

 

3. What famous event was happening in Earth history during this interval of time?  
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4. According to this dataset, when did that event end?  

 

5. What is the total range (maximum minus minimum) of paleotemperatures recorded by the dataset?  

 

 

 

6. How does this dataset compare to the dataset you examined for foram coiling direction? (Compare the two 

graphs) What do they have in common? How do they differ? 

 

 

 

 

 

7. What might explain the differences you observed between the two datasets?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Core Curriculum Assessment: Life Through Time- Natural Selection and Speciation 

Objective addressed:  

 Critical thinking skills, including inquiry and analysis, evaluation and synthesis of information, 

quantitative assessment, visual communication 

Student learning outcome: 

 Students will be able to correctly evaluate and interpret complex problems and patterns involving the 

fundamental principles of biological evolution.   

Placement of activity within curriculum: 

This activity should be included in the curriculum after students have been introduced to the basic 

tenants of biological evolution such as natural selection, speciation, radiation, and the patterns seen in 

evolution such as homology, ontogeny, and phylogeny. 

Assessment activity: 

In this activity students will be directed to a website to complete several activities designed to show 

examples of how multiple aspects of biological evolution work on populations, they will be guided 

through these activities then asked to critically evaluate the nature of speciation and how natural 

selection works. 

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4.   

o Students must demonstrate an understanding of how natural selection works 

o Students should be ale to identify the difference between genotype and phenotype 

o Students should be able to define “species” and the species concept strengths and weaknesses 

o Students must demonstrate an understanding of how speciation occurs 

 

 

 

 

 

 

 

GEO 1123 – Natural Selection and Speciation 

 



 

 

 

Name ______________________________________________ Date ____________________ 

 

Assignment:  Natural Selection  

Complete the three topics on natural selection, answer the questions for each topic. The topics on natural selection can be 

accessed with the following link https://ats.doit.wisc.edu/biology/ev/ns/ns.htm   

 

Topic 1:  Defining Natural Selection 

 

1. What does “survival of the fittest” really mean? 

 

 

 

2. Is natural selection a random process? 

 

 

 

3. Can individual organisms evolve over their lifetimes? 

 

 

 

Topic 2:  The Genetic Basis of Variation 

 

1. What determines the phenotypic variation in a population? 

 

 

 

2. What determines whether or not a particular phenotype is beneficial to an organism? 

 

https://ats.doit.wisc.edu/biology/ev/ns/ns.htm


 

 

 

3. How would you define the fitness of an organism? 

 

 

 

 

 

Topic 3:  Microevolution:  Evolution in a Population. 

 

In this exercise you will play the role of a predator on moths on a tree.  Be sure to “eat” the moths for three generations.  

In other words, continue clicking on the moths until the web site indicates completion of the task by showing you a graph 

of the number of individuals of each type of moth consumed each generation. 

 

1. How would you define microevolution?  How can you tell if it has occurred? 

 

 

 

 

 

2. Does natural selection act on the individual or the population? 

 

 

 

3. Does natural selection act on the genotype or phenotype? 

 

 

 

4. How would you define an “adaptation”? 

 

 

 



 

 

 

 

 

Assignment:  Species and Speciation 

Complete the three topics on species and speciation, answer the questions for each topic.  The topics on can be accessed 

with the following link:  http://ats.doit.wisc.edu/biology/ev/sp/sp.htm 

What is a species?  The word species is from the Latin for “kind” or “appearance”.  Indeed, one traditional way of 

differentiating one species from another is to use differences in appearance.  For example, differences in body shape, 

coloration, and the presence of external or internal structures.  Species named in this fashion are referred to as 

morphospecies.  However, this definition has some limitations.  It is possible that individuals within a species can exhibit 

great physical variation.  For example, without knowing any better, the physical diversity of humans might lead us to 

believe that there are several human species instead of just one.  The biological species concept defines a species as a 

population or group of populations whose members have the potential to interbreed and produce fertile offspring, but who 

cannot interbreed with members of another species.  The phylogenetic species concept (aka evolutionary species) focuses 

on evolutionary history instead of reproduction and defines a species as a cluster of organisms that represents a lineage of 

descent. 

A couple of other definitions that you may find useful before you start the assignment… 

Allopatric speciation – speciation that occurs as result of a geographical barrier (e.g., mountain, river) blocking gene 

flow between populations.  

Adaptive radiation – emergence of numerous species from a common ancestor introduced to new and diverse 

environments. 

Sympatric speciation – the formation of a new species as a result of a genetic change that produces a reproductive barrier 

between the changed population (mutants) and the parent population. 

Topic 1:  Discovering Species 

What are the three species concepts, and what are their strengths and weaknesses? 

 

 

 

 

 

 

 

Topic 2:  Patterns of Speciation 

http://ats.doit.wisc.edu/biology/ev/sp/sp.htm


 

 

 

Core Curriculum Assessment: Life Through Time- Group Research Project 

Objective addressed:  

 Critical thinking skills, including creative thinking, innovation, inquiry, and analysis, evaluation and 

synthesis of information, quantitative assessment, visual, written, and oral communication 

Student learning outcome: 

 Student teams will be able to correctly evaluate and interpret geologic and biologic evolutionary events 

of a chosen period of geologic time and communicate those events in a well-researched production to 

their classmates. 

Placement of activity within curriculum: 

This activity should be introduced and assigned at midterm, to allow teams to adequately research and 

prepare their subject matter.  The entire project is given an eight week period before presentation to 

produce their finished research project to their classmates. 

Assessment activity: 

In this group project student teams will research the major geologic and biologic events of a period of 

geologic time and produce a travel infomercial to present to their classmates at the end of the term. 

Criterion for successfully meeting objective: 

 At least 70% of student teams must demonstrate a proficiency of 3 or better on a scale of 1 to 4 in each 

of four dimensions of the attached rubric.   

 

 

 

 

 

 

 

 

 

GEO 1123 – Group Term Project 



 

 

 

Time Travel Infomercial 

Purpose: 

The purpose of this project is to inform your audience visually and orally about a period of Geologic time in 

detail.  

What is an Infomercial? 

 Definition:  

 “An infomercial is a form of advertisement which is aimed at educating the customer about a product 

 or a series of products via television in the form of a program. Infomercials typically last longer than a 

 regular advertisement and thus are more detailed.”  

How I Will do This:  

You will create an infomercial based upon travel to your assigned period of time. 

 How to Make an Infomercial – YouTube: 
 https://www.youtube.com/watch?v=wbNSTHwpsrA 

 

Project Guidelines: 

 Each team of 3 to 4 students will draw a geologic period from a bag. 

 The team will be responsible for creating a travel infomercial about that period of time 

 The infomercial should be 7 to 10 minutes long 

 The infomercial can be performed live or recorded and played for the class. 

 The infomercial will be graded on visual, written, and oral communication as well as teamwork. 

 Visual communication can be props or Powerpoint slides played in the background. 

 In addition to the infomercial, each team should have a prepared written (typed) script complete with 

references (works cited) to turn in. 

 

 

 

 

 

 

https://www.youtube.com/watch?v=wbNSTHwpsrA
https://www.youtube.com/watch?v=wbNSTHwpsrA


 

 

 

How Will I be Graded? 

Performance Area Rating = 4 Rating = 3 Rating = 2 Rating = 1 Score 

Organization, 

format, grammar, 

and scripting 

Presenter follows 

logical sequence and 

provides explanations/ 

elaboration. 

Presenter follows 

logical sequence but 

fails to elaborate. 

Presenter does not 

follow logical sequence 

(jumps around in 

presentation). 

There is no logical 

sequence of 

information. 

 

 

Oral 

communication/de

livery 

Presenter seldom returns 

to notes, maintaining 

eye contact with 

audience throughout the 

presentation.  Presenter 

speaks clearly and loud 

enough for all in 

audience to hear, makes 

no grammatical errors, 

and pronounces all 

terms correctly and 

precisely. 

Presenter maintains eye 

contact with audience 

most of the time, but 

frequently returns to 

notes.  Presenter speaks 

clearly and loud enough 

to be heard by most in 

audience, makes 

relatively few 

grammatical errors, and 

pronounces most terms 

correctly. 

Presenter reads most of 

report, but occasionally 

makes eye contact with 

audience.  Presenter’s 

voice is relatively clear, 

but too low to be heard 

by those in the back of 

the room.  Presenter 

makes several major 

grammatical errors and 

mispronounces some 

terms. 

Presenter reads entire 

script, making no eye 

contact with audience.  

Presenter mumbles, 

mispronounces terms, 

and makes serious and 

persistent grammatical 

errors throughout 

presentation.  Presenter 

speaks too quietly to be 

heard by many in 

audience. 

 

 

Visual 

Presentation 

Visual presentation is 

clean and concise with 

no misspellings.  Slides 

use bullet points and 

diagrams to support 

information being 

delivered versus entire 

paragraphs.  Resources 

for all diagrams are 

documented, and a 

works cited slide is 

included with proper 

resources  

Presentation has a few 

misspellings, or 

grammatical errors, 

slides could be more 

concise or less wordy. 

Slides support the oral 

information being 

delivered.  Diagrams 

used could support the 

oral presentation to a 

higher degree.  Some 

diagrams are missing 

references, works sited 

slide is included with 

proper resources 

Presentation is relatively 

clear, but uses few 

diagrams, is wordy, and 

contains several 

grammatical errors or 

misspellings.  The 

visual presentation does 

not correlate well to the 

oral presentation.  Many 

diagrams are missing 

resources, and the works 

sited slide has 

references that are 

questionable or not 

formatted properly. 

Presentation is poorly 

organized; slides are 

cluttered with major 

misspellings, or 

grammatical errors, few 

to no diagrams, and 

does not support or 

correlate well to the oral 

presentation.  Most 

diagrams are missing 

references; no works 

sited slide is included. 

 

 

Comprehension of 

Data Presented 

The presenting group 

was completely and 

knowledgeably able to 

answer questions posed 

by the audience about 

the topic presented. 

The presenting group 

was able to 

knowledgeably answer 

questions with minor 

stumbling points. 

The presenting group’s 

answers to audience 

questions were not clear 

and concise, showed a 

minor lack of 

understanding of 

portions of the topic. 

 

The presenting group’s 

answers were not clear 

at all and demonstrated 

a complete lack of 

knowledge and 

understanding of the 

topic. 

 

                                                                                                                                                    Total Points        /16 



 

Core Curriculum Assessment: Life Through Time- Diversity and Range 

Objective addressed:  

 Critical thinking skills, including creative thinking, innovation, inquiry, and analysis, evaluation and 

synthesis of information, visual and written communication 

Student learning outcome: 

 Students will be able to correctly construct, evaluate, and interpret a diversity and range curve to include 

insight into evolution of life through time. 

Placement of activity within curriculum: 

This activity should be included in the curriculum after students been introduced to mass extinctions and 

radiation events through time. 

Assessment activity: 

 In this activity, students will plot the ranges where 20 taxonomic groups of organisms originated and 

 went extinct on a range through chart.  They will graph a diversity curve and use both the range through 

 chart and the curve they generated to answer several questions relating to the major mass extinctions and 

 diversifications.   

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 3 or better on a scale of 1 to 4. 

o Accurately create a Range chart 

o Accurately plot and graph a diversity curve 

o Analyze both chart and graph to interpret mass extinction events and radiations 

o Draw insights from the curve and graph analysis to critically respond to a set of questions 

concerning diversity and range 

   

 

 

 

 

 

 

  

 

GEO 1123 - Diversity and Range 



 

Name __________________________________________ Date ___________________ 

 

Description of Assignment: 

The assignment involves plotting the ranges where certain groups of organisms originated and went extinct on a 

range through chart.  20 taxonomic groups are provided with their origination and extinctions.   

After graphing your diversity curve use both the range through chart and the curve you generated to answer 

several questions relating to the major mass extinctions and diversifications.   

Range Through Chart and Diversity Curve Homework 

You will be using the origination and extinction times of a range of fossil organisms to illustrate a major mass 

extinction event in the history of our planet while observing several different types of fossil organisms.   

PART I: Each organism has a period of time where it originated and a period when it went extinct (if it in fact 

went extinct).  Indicate this range on the range chart for each organism by first writing the taxon name in a 

column at the bottom and then shading in the range. 

Fossil 1 Class Edrioasteroidea   Range: Cambrian-Permian 

Fossil 2  Class Articulata   Range: Cambrian- Recent 

Fossil 3  Subclass Ammonoidea   Range:  Silurian-Cretaceous 

Fossil 4 Order Rugosa (coral)   Range: Ordovician-Permian 

Fossil 5  Order Tabulata (coral)  Range: Ordovician-Permian 

Fossil 6 Class Blastoidea    Range: Ordovician-Permian 

Fossil 7 Class Rostroconchia   Range: Cambrian-Permian 

Fossil 8 Class Gastropoda   Range: Cambrian- Recent 

Fossil 9 Class Stenolaemata   Range: Ordovician-Recent 

Fossil 10 Class Trilobita    Range: Cambrian-Permian 

Fossil 11 Order Scleractinia (coral)  Range: Triassic- Recent 

Fossil 12:  Class Crinoidea   Range: Ordovician- Recent 

Fossil 13 Class Echinoidea    Range: Ordovician-Recent 

Fossil 14 Class Bivalvia   Range: Cambrian-Recent 

Fossil 15 Subclass Nautiloidea  Range: Cambrian- Recent 

Fossil 16 Class Stromatoporata  Range: Ordovician-Cretaceous 

Fossil 17 Class Eurypterida   Range:  Cambrian-Permian 

Fossil 18 Class Graptolithina    Range: Cambrian-Pennsylvanian 

Fossil 19 Class Conodonta   Range: Cambrian-Triassic 

Fossil 20:Class Insecta   Range:  Silurian-Recent 

 

 

 

 

 

 

 

 

 



 

Geological Time Scale 
(modified from geology.com) 

 

Write Taxon Names Here 

 

 

Range Through Chart 

                    

                    



 

Part II:  Constructing a Diversity Curve 

1.  For each of the geological periods on the time scale, tally the number of organisms that originated or exist 

during that time period.   

2.  Plot these numbers on a line graph by hand, or by using Excel to generate a diversity curve of the number of 

taxonomic groups existing through time. 

3.  Label the X and Y axes, provide an appropriate title, and make sure you use the geological time periods as 

categories on the x-axis, and number of taxa on the y-axis. 

 Part III Questions: 

1) Based on the range chart you constructed, when does the largest extinction event occur and how many 

of the twenty organisms go extinct then? 

 

 

2) What caused this extinction? 

 

 

 

 

3) Which major extinction caused ammonoids to go extinct?  What caused this extinction? 

 

 

 

4) During what geological period do the most taxa originate and what is the name of this origination 

event? 

 

 

 

5) During what geological period to the second largest number of taxa originate and what is the name of 

this event? 

 

 

 

6) Notice when the three orders of coral originate and go extinct.  Explain in a few sentences what the 

fossil record of corals looks like. 



 

7) How many of the 20 taxa are extant today?  

 

 

 

8)  Provide three similarities and three differences between the diversity curve you generated and the 

Sepkoski  Curve.  Why are they different? 

 

 

 

 

9) If you constructed a range through chart of fossil genera, would you expect their ranges in the fossil 

record to be longer or shorter?  Why? 

 

 

 

 

10) Why do you not find many fossils in the rock record before the Cambrian?   

 

 



 

Core Curriculum Assessment: Life Through Time  

Concept Sketch – Permian Mass Extinction Events 

Objective addressed:  

 Communication skills, including effective development, interpretation and expression of ideas 

through visual communication 

 

Student learning outcome: 

 For visual communication, students will be able construct and annotate a sketch communicating 

their understanding of the sequence of events involved in the Permian Mass extinction 

 

Placement of activity within curriculum: 

This activity should be incorporated at the end of the lectures on the Paleozoic Era and before the 

Mesozoic   

 

Assessment activity: 

After discussing the Permian mass extinction events the students will draw a concept sketch of what 

events affected life in the terrestrial and the marine realms.  Students should be able to demonstrate the 

interconnectedness of these events with extinction levels in both realms. 

 

Criterion for successfully meeting objective: 

 At least 70% of students must demonstrate a proficiency of 4 or better on a scale of 1 to 5.  In order to 

assess this objective, a rubric with this 5-point scale has been developed. 

  1 point: drawing and labeling the formation of Pangaea 

  2 points: Showing the eruption of the Siberian Traps 

   1 point: show the die off of terrestrial vegetation due to greenhouse temps related to  

   volcanism 

   1 point: relate the die off of vegetation to the die off of terrestrial animals 

  2 points:  Relate increased greenhouse to warming of the oceans 

    1 point:  methane release due to ocean warming 

   1point:  further extinction  in both rooms due to increased greenhouse from methane  

   release



 

Teamwork Peer Evaluation – GEO 1123 

Group Members ________________________________________________________________________ 

1. Write the names of your group members in the numbered boxes 

2. Assign yourself a value for each listed attribute 

3. Assign your team members a value for each listed attribute 

You may only assign a value once per column and row!!!!! 

Values:  5 = Superior    4 = Above Average    3 = Average    2 = Below Average    1 = Weak 

Attribute Me Member 2 Name Member 3 Name Member 4 Name Member 5 Name 

Participated in group discussions      
Helped keep the group on task      
Contributed useful ideas      
How much work was done      
Quality of work contributed      

Totals      

 

Teamwork Survey (please circle your entire answer) 

1. Teamwork has helped me understand and learn course concepts: 

a. Agree strongly 

b. Agree 

c. Neither agree nor disagree 

d. Disagree 

e. Disagree strongly 

2. Teamwork has helped me remember those concepts: 

a. Agree strongly 

b. Agree 

c. Neither agree nor disagree 

d. Disagree 

e. Disagree strongly 

3. Teamwork has improved my grade: 

a. Agree strongly 

b. Agree 

c. Neither agree nor disagree 

d. Disagree 

e. Disagree strongly 

4. Complex or difficult questions were worked out satisfactorily as a team: 

a. Agree strongly 

b. Agree 

c. Neither agree nor disagree 

d. Disagree 

e. Disagree strongly 

 

 



Undergraduate Studies

Professor Vote,

The Core Curriculum Committee recently completed its periodic review of GEO 1123 - LIFE THROUGH
TIME as per the guidelines outlined on the UTSA Core Curriculum website. The overall recommendation
by the committee members for this course is:

Dr. Si Millican
Associate Vice Provost - Undergraduate Studies
Professor of Music Education

CC: Kristi Johnson, Management Analyst - University College
Hongjie Xie, Chair - Geological Sciences

One UTSA Circle  San Antonio, Texas 78249-0645  (210) 458-5191
(210) 458-5189 fax

2/4/2020

The committee was very impressed with the syllabus and the supporting materials.

On the next page, you should find summary comments from the committee on the availability of GEO
1123 as well as comments related to the syllabus and information that you submitted through the review
portal prior to November 1. There may be recommendations for follow-up at the end of the document.

I'd like to extend the invitation to visit with me personally if I can be of any assistance or provide you with
more detailed information about the review process or the Committee's findings. Our office is here to
assist you in any way.

If you have not already done so, I would also encourage you to consult the course design and assessment
resources found on the Core Curriculum Resource Page found on the Teaching and Learning Services
website. This site can be accessed at teaching.utsa.edu/utsa-core-curriculum-resource-page.

Sincerely,

Recommend to remain in the UTSA Core Curriculum
Revisions recommended to remain in the UTSA Core Curriculum
Substantive revisions required to remain in the UTSA Core Curricum
Recommend removal from the UTSA Core Curriculum



Course prefix and title: GEO 1123 - LIFE THROUGH TIME

Point of contact: Janet Vote

The course is offered regularly: Yes
Comments on course availability: The committee appreciated the downtown and internet options for the
course.

The committee was very impressed with this submission, and would like to use it as a model for others
with your permission.

SYLLABUS COMMENTS

MODIFICATIONS COMMENTS (submitted via online portal)
Student Learning Outcomes:

Very clearly presented.

Assessment:

Assessment description was very explicit and appropriate.

Changes or Modifications Implemented:

The committee would hope that you could identify specific areas you'd like to change to improve student
performance based on an informal or formal aggregate analysis of student performance across sections.

Follow Up Actions:

Thank you for your submission. Please feel free to reach out if you would like to visit about ways to use
the collected assessment data to identify areas to modify instruction. Let me know if I have your
permission to share this packet with our peers across the university as a model.




