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[SCI301, Advanced Earth System Science] 

 

[Spring 2020] 

 

Classroom no:   Various (office consultations, computer labs) 

Class times: Tuesday 1000-1200 and 1500-1700 

 

Instructors: dr. Joseph Resovsky and dr. Renata van der Weijden 

Email: j.resovsky@ucr.nl and r.vanderweijden@ucr.nl 

 (do NOT use for handing in assignments!) 

Tel: 0118-655527/0118-655523 

Office no. & location: Eleanor 1.05, 2.02 

Office hours: By appointment, preferably Mondays or Tuesdays.  

 

 
I. Track information 

a) Prerequisites are SCIEART101 and SCIEART201/202 and SCIMATH101, or special 

permission from the instructor. 

b) Students wishing to pursue Master’s studies in the Earth Science are strongly encourage 

to take at least four of the five UCR course in this track (101, 201, 202, 301, 302) 

c) Other courses which are relevant to this course – e.g. as part of a minor – primarily are 

courses from the SCI department tracks of physics, mathematics, ecology, chemistry, 

and laboratory science.    Engineering courses are advised for students wishing to 

pursue geo-technical careers.    The human geography track is relevant for those 

students interested in resource management and climate impact modeling. 

d) This course is the grand finale of the Earth Sciences Track that begins with an 

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

the fundamental processes that give rise to phenomena, and is followed by Earth System 

Science (SCIEART201/202) in which systems interaction dynamics and the 

theoretical/computational (201) or observational/experimental tools for modeling them 

were examined in detail through a series of practical case studies.  SCIEART301 builds 

on the previous courses, In SCIEART301 much more emphasis is on applying and 

integrating knowledge by tackling a specific research question in which various sub 

disciplines play an essential role. 

 

For further information about the track, please see the track document on the UCR intranet. 

 

II. Course description 

This course is designed as a research seminar, which a different central theme for each edition 

of the course.  The resource management problems we examine serve as a basis to teach 

advanced geological, geochemical and geophysical topics. Student then apply this knowledge, 

together with that from previous courses in the track, to the creation policy assessments and 

recommendations based on analytical reviews of the latest relevant scientific literature.  Each 

student must not only complete an individual review and assessment paper covering unique 

aspects of the research problem, but also contribute to an group poster/presentation which is 
to shared with a more general audience. After this course the student will have an experienced 
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understanding of how earth scientists use and expand their knowledge of earth systems in 

order to provide society with the best possible answers to pressing policy questions concerning  

proper use of the limited resources of our planet. 

 

This year’s theme will be the relative impacts of mining in the new frontiers of the Greenland 

coast and the seafloor, and the target audiences for the final group presentation of policy 

recommendations will be environmental concerned members of the  UCR and Middelburg 

communities.   Geophysical concepts to be learned and applied will focus on the forces and 

processes related to the interaction of climate change and mining in the destabilization of ice 

sheets, coastal plains, and continental slopes, which, in turn create risks of earthquakes, 

landslides and tsunamis.    Geochemical topics will be, correspondingly, those concerned with 

the processes by which the mining, processing, and transport of ores can interact with salt/fresh 

water and soils to alter resource availability or to mobilize toxic waste stream elements that 

could pose a hazard to coastal ecosystems and communities.  Time permitting we also will 

consider the social and economic cost effectiveness of various technical and legislative options 

for reducing risk. 
 

 

III.  Study Load  

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

for two hours. Preparation time is approximately 10 hours per week.  Ocean and Coastal 

Management 176 (2019) 24–39 

 

IV. Course materials 

a) The SCIEART201/202 textbooks [ Earth System Science by Lee Kump et al., and 

Fundamental of Geophysics, by Lowrie] are crucial reference for this course as well. 

b) Copies of (excepts from) other textbooks owned by the instructors will be loaned to 

students during the course.   These include: 

i. Geodynamics (Turcotte and Schubert, 1982), a core text of more advanced 
geophysical and geotechnical masters programs. 

ii. …. 

c) A list will be provided of papers intended to be a subset of the references for each 

individual review paper, and which will be the basis for seminar discussions in the first 

half of the course.    These papers are to be accessed by students via the UU Library.  

The first four such documents, which will be discussed in the first week and are 

intended to serve as a rough framework for the student assessment reports, are listed 

below.  Students should give equal attention to the first of these as to the combination of 

the remaining three. 

i. Environmental Impact Statement,  Kvanefjeld Project, Authored by R. 

Lupton, and M. Brook. of GHD (www.ghd.com); for Greenland Mineral and Energy 

Ltd., October 2018. 

ii. An Overview of Seabed Mining, Including the current state of 

development, environmental impacts, and knowledge gaps;  Kathryn A. 

Miller, Kirsten F. Thompson, Paul Johnston, and David Santillo; Frontiers of Marine 

Science, Volume 5, Article 418, January 2018. 

http://www.ghd.com/


iii. Environmental risk assessment of discharges of sediment during 

prospecting and exploration for seabed minerals; Prepared for the 

Ministry of the Environment by Alison MacDiarmid, Rachel Boschen, David 

Bowden, Malcolm Clark, Mark Hadfield, Geoffroy Lamarche, Scott Nodder, Matt 

Pinkerton and David Thompson;  National Institute of Water and Atmospheric 

Research (NIWA), New Zeeland, February 2014. 

iv. Ecological risk assessment for deep-sea mining; Travis W. Washburn, 

Phillip J. Turner, Jennifer M. Durden, Daniel O.B. Jones, Philip Weaver and Cindy 

L. Van Dover; Ocean and Coastal Management; v176, p 24–39, April 2019. 

 

 

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) In the first half of the course, most meetings will consist of a discussion the 

background theory needed to understand the designated reading for that week and 

advice concerning the supplementary reading expert consultations most suitable for 

preparing the individual student reviews. 

b) In the second half of the course, meetings are expected to alternate between 

meetings dedicated to reviewing progress on the individual student papers and planning 

and development the group presentation and meeting dedicated to guest lectures or 

excursions to enable students to consult with experts. 

d) Effective use of all meetings require that all students make detailed notes during the 

meetings; prepare in advance of meetings by both doing the assigned reading and 

maintaining written logbooks of notes and questions about that reading; and make and 

upload regular progress in the preparation of their assessment papers and the group 

presentation. 

e) “Lecture” notes useful for understanding the background theory for assigned reading 

usually will be uploaded to Moodle after the first meeting during which that reading is 

discussed.   Students should “skim” though their first reading of assigned material to 

compile general outlines of the important content and lists of questions about 

background theory.    The lecture notes should be combined with a second reading of 

assigned material after the first discussion in order to develop a deeper understanding of 

each topic and to identify aspects for which additional instructor explanation or other 

resources are needed to enable sufficient mastery of the topic. 

f) According to the UCR academic rules and procedures, a student fails a course if he/she is 

absent more than 25% of all scheduled class meetings. If there is a significant chance that you 

cannot be present more than 75% for legitimate reasons, contact tutor for making amends 
h) If possible, students should bring laptops to each meeting in order to aid in the search 



for answers to questions that arise in class, but use them only when instructed to do so. 

i) Students need to be fully engages throughout all meetings, so no phone activity is 

allowed except for making calculations,   

j) Student who discover potentially useful additional resources (Apps, Software, E-

books, textbooks, tutorials, etc.) shouldconsult with the instructors first before using 

these to assist with class work. 

k) 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 grade of 

“Incomplete.”  

 

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 

 
 

VI. Assessment 

a) Weekly uploads of reading and meeting notes (15 “logbook” assignments): 15% 

b) Answers to extra preparation question lists (~5 “answers” assignments): 15% 

c) Uploads of drafts of Individual Assessment papers. (3 “draft” assignments): 15% 

d) Uploads of Group presentation contributions (3 “group” assignments): 15% 

e) Contribution to final Group presentation: 15% 

f) Final individual Resource Policy Assessment Report: 25% 

  

VII. Course schedule  

 

Time Topic Preparation 

reading 

Assignments and assessment 

Week 1 

[ 28 Jan ]  

Overview Seabed/ and 

Greenland mining 

impact issues; 

topic assignment to 

students 

1st four 

assigned 

readings (see 

above)  

1st Logbook Upload 

Week 2 

Session 1 

[ 04 Feb ] 

 Mining & 

resources + 

Mobility & VenSim 

Intro and Practice 

review wk1 

reading; 1st 

pass through 

wk2-4 reading 

2nd Logbook Upload 

Week 3  

[ 11 Feb] 

 

Induced 

Deformation & 

Seismicity 

Intro and Practice  

review wk1 

reading; 2nd 

pass through 

wk2-4 reading 

 3rd Logbook Upload 

1st Answers Upload 

Week 4  

[18 Feb] 

 

Review wk2-4 topics; 

  

Finish 2nd pass 

through wk2-4 

reading 

4th  Logbook Upload 

2nd Answers Upload 



Week 5 

[25 Feb] 

 

Intro GC2 (Waste 

stream adsorption & 

precipitation + 

Geochem. 

Workbench) and GP2 

(Slope Stability) 

1st pass 

through wk5-7 

reading 

5th  Logbook Upload 

1st Draft Upload (detailed outline and 

references) 

Week 6 

Session 1 

[03 Mar] 

 

Practice GC2 and 

GP2 

2nd\ pass 

through wk5-7 

reading 

6th  Logbook Upload 

3rd  Answers Upload 

Week 7  

[ 10 Mar] 

 

Review GC2 and 

GP2 

Finish 2nd\ pass 

through wk5-7 

reading 

7th  Logbook Upload 

4th  Answers Upload 

Week 8  

[ 17 Mar] 

 

Student led intro of 

Extra topics needed. 

1st pass Week 8th  Logbook Upload 

 

 SPRING BREAK   

Week 9  

[ 31 Mar] 

 

Excursion 1 or Extra 

Topic follow-up 

discussion 

 9th  Logbook Upload 

2nd Draft Upload 

Week 10  

[ 07 Apr] 

Excursion 1 or Extra 

Topic Review  

 10th  Logbook Upload 

5th Answers Upload 

Week 11  

[ 14 Apr] 

Excursion 2 or Group 

Present Disussion  

 11th Logbook Upload 

Week 12 

[ 21 Apr] 

Excursion 2 or Group 

Present Discussion  

 12th  Logbook Upload 

3rd Draft Upload 

Week  13 

[ 28 Apr] 

Excursion 3 or Drafts 

Discussion 

Peer Review 13th  Logbook Upload 

1st Group Draft Upload 

Week  14 

[ 28 Apr] 

Excursion 3 or Drafts 

Discussion 

Peer Review 14th  Logbook Upload 

2st Group Draft Upload 

Week 15 

[ 5 May ] 

Drafts Discussion Present 

Review 

15th Logbook Upload 

Final Resource Assess Paper Upload 

Week16 

[ 11/12 May] 

Public Presentation 

Event 

Present 

Review 

Final Group Present Upload 

 

 

 

 

 

 

VIII. Student learning outcomes 

 

 

Period Teaching activities Student is able to do 

Period    



(Weeks 1-7) 

Period 2 

(Weeks 3, 4,5) 

  

Period 3 

(Week15) 

  

 

 

 


