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[SCIEART201, Advanced Earth System Science] 

 

[Spring 2019] 

 

Classroom no:   Classrooms 14 Franklin and 4 ……. 

Class times: Tuesday 13:45-15:45, Friday 16:00-18:00 

 

Instructor: dr. Joseph Resovsky  

Email: j.resovsky@ucr.nl  

Tel: 0118-655527 

Office no. & location: Eleanor 1.05  

Office hours Resovsky: via office door signup 

 

Instructor: dr. Renata van der Weijden 

Email:r.vanderweijden@ucr.nl 
Tel: 0118-655523 

Office no. & location: Elanor 2.02 

Office hours Weijden:  email for appointments in the week that she teaches (not 

available on Wednesdays as she teaches lab) 

 

 

I. Track information 

 
To enroll in SCIEART201, students must have completed either SCIEART101 or a combination 

of two UCR 100-level courses in chemisty, laboratory, mathematics, or physics with a grade of at 

least a C minus, or request and receive special permission from both instructors. 
 

If possible, students should complete both SCIEART101 and at least one UCR chemisty, laboratory, 

mathematics, or physics course before enrolling in SCIEART201. Without such preparation, it is 

likely that a significant amount of self-study of these technical subjects will be needed by students in 

order to achieve a high grade in SCIEART201. For further information about the track, please see the 

track document on the UCR intranet. 
 

 

II. Course description 

 
This course is a continuation of the Earth Sciences Track that began with an introduction 

(SCIEART101) to the geological terminology, tools and phenomena and some of the fundamental 

processes that give rise to these phenomena on and in our planet. The purpose of this course is to 

integrate factual knowledge with practical experience in system analysis, so that the student is well 

equipped for analyzing, researching and predicting case studies as is expected in the next level course 

(SCIEART301). 

  
Therefore, in this course, students will learn about several essential analytical tools Earth scientists 

use to answer pressing contemporary questions about the Earth systems that affect our lives. Mastery 

of these theoretical approaches to problem solving in the geosciences will be enhanced a series of 
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assignments demonstrating practical and societally relevant examples of their use, and by student 

preparation of the mandatory course excursion April 19-20 to the Eifel in Germany.  

 

The instructors will teach alternate weeks 

 
The tools and topics include:  
 

Weijden: 

 

STELLA and OLI.  

Redox reactions  

Stable isotopes (fractionation) 

Element cycles 

Carbonate chemistry  

Weathering 

(Paleo) climate 

 

Resovsky: 

 

laws of energy conservation and mass balance 

hydrological models  

risk assessment.  

geothermal energy potential assessment 

offshore wind-pumped hydroelectric energy storage 

assessment of renewable energy potentials 

earthquake hazard assessment. 

 

 

III.  Study Load 
 

This course earns students four UCR credits (equivalent to 7.5 ECTS). The class meets twice a week 

for two hours. The study load is approximately 10 hours per week.  Students are advised to contact 

the instructors promptly if they find that they are using significantly more or fewer than 10 hours 

weekly to prepare for class meetings and assignments, because such a discrepancy well may be the 

result of misunderstanding the nature of the assignments. Calibration and progress of the course 

(workload) will be addressed two times during the course in a session of the students with the 

instructors. 

 

 

IV. Course materials 

 
The required textbooks for this course are: 

-  “Earth System Science” by Lee Kump 

 et al. (available via the bookstore)  

- “Understanding Earth”  by Grotzinger 

- “Fundamental of Geophysics, Lowrie, 2nd ed.,  

 (free, legal PDF available from several online sources) 

 



 

 
Other materials:  Students will be required to use the Utrecht University online Library services to 

download and read several specific recent scientific publications relevant to each assignment, as well 

as to find and use additional literature as support for arguments made in written assignments. 

 
GENERAL NOTICE FOR THIS COURSE: STUDENTS ARE RESPONSIBLE FOR ACQUIRING ALL 

ASSIGNED READING INDIVIDUALLY. MOST OF THE COURSE’S ASSIGNED JOURNAL ARTICLES ARE 

AVAILABLE THROUGH UTRECHT UNIVERSITY’S OMEGA ELECTRONIC JOURNAL SUBSCRIPTION.  

 

HANDOUTS ON THEORY WILL BE AVAILABLE OR SUPPORTED BY BOOKS THROUGH THE ZEEUWSE 

BIBILOTHEEK AND/OR OTHER LIBRARIES. IN ACCESSING READINGS, STUDENTS SHOULD ALSO 

MAKE USE OF PICARTA’S INTER-LIBRARY LOANS SYSTEM AND OTHER ONLINE SERVICES (E.G. 

GOOGLE BOOKS). 
 

 

V. Course organization and requirements 

 

a) Format: 

i. The most common format for course meetings consists of 40-80 minutes of 

lecture/instruction and 30-70 minutes of student work on the corresponding (in-

class) assignment, actively supervised and advised by the instructor. 

ii. Each instructor will teach a set of thematic related subjects in modular units.   

With the exception of shared lecturing tasks in weeks 8 and 11, the two instructors 

will lead class meetings in alternate weeks. 

 

b) Assignment schedule: 

i. The assignment schedule is such that students are expected to work on exactly 

one assignment at any given time. 

ii. Students need only to make exactly one formal submission each week.   

However, students are strongly encouraged to create draft versions of each 

assignment for use in classroom discussions and office hour consultations.  

iii. Students should start preparatory work on each new assignment no later than 

1200 noon on the day (usually Monday) before the first class meeting about the 

corresponding topic, and should complete and submit that assignment no later 

than 1200 noon on the day before the first class meeting about the following 

topic. 

iv. Submission of all assignments is mandatory, even if you are already on your 

way to an A.   If a submission is missing, the instructor may decide to assign you 

a final course grade of “Incomplete,”  which becomes a “Fail” if the work is not 

submitted before semester grades are finalized and certified by the Registrar and 

Board of Examiners. 

 

c) Attendance 

i. Missing a class when you are ill: send an email using proper academic 

formality: “Dear Dr. Resovsky/van der Weijden” or “Dear Professor”, to both 

instructors, so that we can make arrangements that create the least interference 

between different assignments. 



ii. Longer absences: when you know you will be ill for a longer period of time, 

consult with your tutor and make arrangements with the tutor as to be able to 

catch-up or withdraw from the course. Of course we hope you will be healthy and 

happy throughout the semester! 

 

iii. According to the UCR academic rules and procedures, a student fails a course 

if he/she is absent more than 25% of all classes. In case you cannot be present 

more than 75% for legitimate reasons, contact your tutor for making amends. 

 

d) Question Communication and Office Hour Consultations:  

i. An integral part of UCR’s “small and intensive” model is the 

availability of instructors for office hour consultations so that students can 

receive the personalized instruction needed to master an unusual quantity of 

information each semester.  

ii. With this in mind assignments of this course are designed to force 

students to discover which subject matter they understand least. 

iii. Therefore, it is expected that most students will need to seek extra 

 individual guidance from their instructors in completing the assignments. 

iv.  In many cases, 30 minutes of office hour consultation will save a student 2 

or 3 hours of time in preparing an assignment! 

v. Students are expected to let the instructors know about any 

questions or problems they have concerning assignments well in advance of 

any deadlines 

vi. Students who fail to communicate questions in a timely manner will 

not be able request grading adjustments based on claims of difficulty 

understanding the nature of the required tasks. 

 

e) Personal Electronic Devices 

i. If you have laptops, bring these to each class in order to aid in the 

search for answers to questions that arise in class, but use them only when 

instructed to do so. 

ii. No telephone/social network/recreational activity allowed during class.  

Students violating this policy may be asked to leave the class meeting, and will 
need to find alternative means of discovering the answers provided in the 

classroom during their punitive absence. 

iii. If you find a helpful, relevant App, consult with the instructors first 

before using it to assist with class work. 

 

This course is subject to UCR academic rules and procedures. Both students and instructors 

are required to know and follow these rules and procedures. 

 

VI.  Assessment 

 

a) The course grading is divided into 13 weekly assignments worth 7% each 

followed by a final exam worth 9%.  



b) Any overdue assignments from the first 11 weeks should be completed and 

submitted during the lecture free “rest” week following the week 11 excursion. 

c) Assignments submitted late without prior approval of an extension receive an 

automatic 10% grade deduction, with an additional 10% for each additional week 

of delay. 

 

 

VII. Course schedule  [AS OF 24 Jan, 2019… Some Reading and Written assignment 

details are missing or incomplete but will be added before the first meeting of the 

semester]  

 

Week; 

meet; 

date 

Topic Reading and 

Resources 

Assignments and assessment 

Week 1 
Meet 1 

Jan29 

GPhys 1a: Maastricht Quake 

Hazard Using Basic PSHA  

 

Prior to class:PSHA tutorial 

handouts; ASSIGNMENT 

HANDOUT Case study 

handouts; DURING 

CLASS:NEIC online seismicity 

tools. 

Draft NEIC scenario counting tables 

Draft fault segment tables. 

Week 1 

Meet 2 

[Feb 1] 

GPhys 1a: Maastricht Quake 

Hazard Using Basic PSHA  

 

 Sunday/Monday Submission of Assign 

GP#2: Cumulative Hazard Spreadsheet and 

Interpretation.  [7%] 

Week 2 
Meet 3 
[Feb 5] 

GEOL 1a: Biochem Intro  

 

CHEMISTRY ESSENTIALS 

(Moodle upload): 

Chapter 1 parts energy and 

temperature and heat;  

Pages 30-32 on Isotopes,  

 

 

Week 2 
Meet 4 
[Feb ] 

GEOL 1b: Biochem Intro  

 

 Sunday/Monday Submission of Assign 

Geol#2: BioChem Basics. [7%] 

Week 3 

Meet 5 
[Feb 12] 
 

GPhys 2a: Maastricht Quake 

Hazard Using Adjusted PSHA  

 

 Draft table of adjustment uncertainties 

Week 3 

Meet 6 
[Feb 15] 
 

GPhys 2a: Maastricht Quake 

Hazard Using Adjusted PSHA  

 

 Sunday/Monday Submission of Assign 

GP#2: Alternative Cumulative Hazard 

Spreadsheets and Interpretation.  [7%] 

Week 4 
Meet 7 
[Feb 19] 

GEOL 2a: Carbonate 

Chemistry 
[KUMP2: Browse-read pages 217 

(mass-dependent S Isotope 

Ratios),222- 224 Carbon Isotopes 

and Organic carbon Burial, 272-

274; :Read pages 161-167: Inorganic 

Carbon Cycle.]] 

KUMP3: Chapter the 

recycling of elements: the 

carbon cycle: start under the 

inorganic Carbon Cycle until 

carbonate-silicate cycle 

 

 



 

 

Week 4 

Meet 8 
Feb 22 

GEOL 2b: Carbonate 

Chemistry  

 

Moodle Uploads: Article 

Mammoth Cave. Upload 

Carbonate Chemistry 

 

Sunday/Monday Submission of Assign 

Geol#2: Carbonates. [7%] 

Week 5 
Meet 9 
Feb 26 

GPhys 3a: Eifel Geothermal 

Survey Using Waves  

 

Lowrie and Snieder 

Seimology 

Draft Depth/Size/Wavelength tables 

Week 5 
Meet 10 
Mar 1 

GPhys 3b: Eifel Geothermal 

Survey Using Waves  

 

Lowrie and Snieder 

Seimology 

Sunday/Monday Submission of Assign 

GP#3: Method comparison table and 

Interpretation. [7%] 

Week 6 
Meet 11 
5 Mar 
 

Geol3a: BioGeoChem Redox Prior to class: 

CHEMISTRY ESSENTIALS  

Chapter 8: redox reactions 

 

 

Week 6 
Meet 12 
8 Mar 

Geol3b: BioGeoChem Redox  Sunday/Monday Submission of Assign 

Geol#3: Redox. [7%] 

Week 7 
Meet 13 
12 Mar 

GPhys 4a: Eifel Geothermal 

Survey Using Fields  

 

Lowrie Heat and Geoelectric 

chapter. 

 

Week 7 
Meet 14 
15 Mar 

GPhys 4a: Eifel Geothermal 

Survey Using Fields  

 

Lowrie Heat and Geoelectric 

chapter. 

Sunday/Monday Submission of Assign 

GP#4: Extended Method comparison table 

and Interpretation. [7%] 

Week 8 
Meet 15 
19 Mar 

Geol4a: Stella and Isotope 

Modeling Intro 

[Workshop led by Dr. Joe] 

read Kump Daisyworld 

section. 

 

Week 8 

Meet 16 
22 Mar 

Geol4b: Stella and Isotope 

Modeling Intro 

 Prior to class: read the 

abstracts for the various 

uploaded papers on stable 

isotopes and make a choice. 

 

Sunday/Monday Submission of Assign 

Geol#4: Stella. [7%] 

 SPRING BREAK 20-24 March  

Week 9 
Meet 17 
2 Apr 
 

Geol5a: Stable Isotopes CHEMISTRY ESSENTIALS 

Pages 30-32 on Isotopes, 

Upload Library Moodle. 

KUMP2: Browse-read pages 

217 (mass-dependent S 

Isotope Ratios),222- 224 

 

Week 9 

Meet 18 
5 Apr 

Geol5b: Stable Isotopes  Sunday/Monday Submission of Assign 

Geol#5: Isotopes. [7%] 

Week 10 
Meet 19 
9 Apr 

GPhys 5a: Sea Level 

Scenarios  

 

KNMI and Velicogna papers Scenario Spreadsheet draft 



Week 10 
Meet 20 
12 Apr 

GPhys 5a: Sea Level 

Scenarios  

 

Methane papers Sunday/Monday Submission of Assign 

GP#5: Final Sea Level Rise Scenario 

Spreadsheet and Interpretation. [7%] 

Week 11 
Meet 21 
16 Apr 
 

Excursion A: Introduction  Individually Assigned 

Excursion Background 

Reading 

Draft Excursion Guide Sections 

Week 11 
Meet 21 
19-20 Apr 
 

Excursion B: Field Work   Revise/Complete Excursion Guide Sections  

[7%] 

Week 12 
Meet 22 
23,25 Apr 

NO CLASS [COMPENSATION FOR 

EXCURSION TIME] 

 

Optional Review Consultations or 

Early start on Week 13/14 reading  
Complete and submit any Late Work from Weeks 

1-11 

Week 13 
Meet 24 
2 May 

Geol6a: Paleoclimate KUMP2: Chapter 3, 12, 15, 16 

KUMP3: Chapters: Global 

Energy Balance, Long-Term 

Climate Regulation, Global 

Warming 

UPLOADS: any materials 

marked as such (if any) 

 

Week 13 
5-7 May 

Geol6b: Paleoclimate  Sunday/Monday Submission of Assign 

Geol#6: PaleoClimate. [7%] 

Week 14 
Meet 25 
9 May 

GPhys 6a: Asteroid Impact 

Sterilization 

 

KNMI and Velicogna papers Impact Scenario Spreadsheet draft 

Week 14 
Meet 25 
9 May 

GPhys 6a: Asteroid Impact 

Sterilization 

 

Methane papers Sunday/Monday Submission of Assign 

GP#6: Final Bolloid Impact Scenario 

Spreadsheet and Interpretation.  [7%] 

Week 15 
Meet 26 
Feb 21 

Course evaluation and exam 

review 

 

Lecture notes and peer exc. 

reports. 
 

Week 15 
Meet 27 
28 Mar 

Geol and GPhys exams  

 

 [2*4.5% = 9%] 

 

 

 

 
 

VIII. Student learning outcomes [will be filled in SOON!] 

 

 

Period Teaching activities Student is able to do 

Period 

(Weeks 1, 3) 

  

Period 2   



(Weeks 2, 4,) 

Period 3 

(Weeks 5-7) 

  

Period 4 

(Weeks 8-15) 

  

 

 

 


