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Academic Year AY2019/20 Semester 1 
Course Coordinator Patrick Martin 
Course Code ES3801 
Course Title Biogeochemistry 
Pre-requisites Nil 
No of AUs 3 
Contact Hours 39 hours (26 h lecture, 13 h tutorials) 

 
Proposal Date 17 August 2018 
    
Course Aims 
This course aims to teach you how biological communities shape the chemistry of their 
environment, and how environmental chemistry in turn shapes biological communities. The 
course will both teach you the fundamental concepts of biogeochemistry during weekly lectures, 
but will also challenge you to think critically about the course content and apply your knowledge 
to unfamiliar scenarios. We will cover the biogeochemistry of both terrestrial and aquatic 
systems, and will also consider biogeochemical research techniques (such as isotope tracers and 
remote sensing). Throughout the course, we will consider how humans are shaping the 
biogeochemistry of the Earth, such as via eutrophication, ocean acidification, or effects of rising 
temperatures. As an advanced-level course, there will be a significant emphasis on reading and 
discussing original research papers. Moreover, as part of the assessment, you will prepare a group 
presentation on a contentious biogeochemical topic, and also write a separate review article or 
essay on a different biogeochemical topic. 
 
Intended Learning Outcomes (ILO) 
By the end of this course, you (as a student) will be able to: 
 

1. Explain and discuss the biogeochemistry of terrestrial and aquatic environments, of the 
key gaps in our knowledge, and of some of the key research techniques; 

2. Deduce and evaluate the biogeochemical consequences of human activities based on our 
current knowledge; 

3. Critically evaluate controversial or uncertain topics in biogeochemistry and develop 
considered opinions; 

4. Synthesize biogeochemical research papers and evaluate them critically 
 
Course Content 
The course will consist of 13 lectures with topical tutorials. The lectures will outline the core 
knowledge that you are expected to aquire by the end of the course, and the tutorials will deepen 
this by reading and discussing topical research and/or review papers. In addition, you will research 
and write an essay on a biogeochemical topic throughout the semester, and you will prepare for a 
group presentation and discussion that will be held at the end of the semester. 
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Assessment (includes both continuous and summative assessment) 
 

Component Course 
LO 

Tested 

Related Programme LO or 
Graduate Attributes 

Weighting Team/ 
Individual 

Assessment 
Rubrics 

1. Participation 
during in-
class 
discussions 

1,2,3,4 Knowledge, intellectual 
flexibility and critical 
thinking, problem solving, 
passion and 
communication, 
formulating questions 

10% Individual Appendix 1 

2. Independent 
essay 

1,2,3,4 Knowledge, intellectual 
flexibility and critical 
thinking 

50% Individual Appendix 2 

3. Group 
presentation 
and 
discussion 

1,2,3,4 Knowledge, intellectual 
flexibility and critical 
thinking, formulating 
questions, passion and 
communication 

40% Team Appendix 3 

Total 100%   
 
Formative feedback 
Oral feedback will be given for Components 1 and 3, and written feedback for Component 2. 
 
Learning and Teaching approach 
 

Approach How does this approach support students in achieving the learning 
outcomes? 

Lectures Lectures will efficiently communicate the framework of what knowledge 
you are expected to have, and will effectively convey the critical concepts 
and theories of the course (LO1). 

Tutorial paper 
discussions 

Discussing a range of biogeochemical research papers will broaden your 
knowledge and help you to critically evaluate the literature.  

Independent 
essay 

By independently researching an essay topic, you will deepen your 
biogeochemical knowledge and strengthen your ability to critically 
evaluate the literature. You will also need to apply your knowledge to 
develop coherent, convincing arguments. 

Group 
presentation and 
discussion 

Researching a contentious topic will further deepen your knowledge, and 
your appreciation for the societal importance of biogeochemistry. For this 
task, you will prepare a presentation in a small group on one aspect of a 
complex and contentious topic (such as geo-engineering), and will 
subsequently participate in a discussion with the whole class. This task will 
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help you to use your knowledge to formulate convincing arguments, and 
to critically appraise the arguments made by other groups in their 
presentations. 

 
Reading and References 
 
1. Schlesinger W. H. & Bernhardt E. S. (2013). Biogeochemistry: An Analysis of Global Change, 3rd 
Edition. Academic Press (available as e-book for download through Elsevier ScienceDirect); ISBN-
13: 9780123858740 
Course Policies and Student Responsibilities 
  
(1) General 
 
You are expected to complete all assigned pre-class readings and activities, attend all seminar 
classes punctually and take all scheduled assignments and tests by due dates. You are expected to 
take responsibility to follow up with course notes, assignments and course related 
announcements for seminar sessions you have missed. You are expected to participate in all 
seminar discussions and activities.  
 
(2) Absenteeism 
 
Absences from tutorials and lectures will likely affect your overall course grade. If you miss a 
lecture or tutorial, you must inform me in advance by e-mail (pmartin@ntu.edu.sg). There will be 
no make-up opportunities for in-class activities. 
 
(3 Compulsory Assignments 
 
You are required to submit the two written assignments on due dates via the Turnitin system. 
Extensions will not be granted unless you have a valid reason, e.g. illness as supported by a 
medical certificate. If you do need an extension for a valid reason, you must inform me as soon as 
possible by e-mail (pmartin@ntu.edu.sg). 
 
 
Academic Integrity 
Good academic work depends on honesty and ethical behaviour.  The quality of your work as a 
student relies on adhering to the principles of academic integrity and to the NTU Honour Code, a 
set of values shared by the whole university community.  Truth, Trust and Justice are at the core 
of NTU’s shared values. 
 
As a student, it is important that you recognize your responsibilities in understanding and applying 
the principles of academic integrity in all the work you do at NTU.  Not knowing what is involved 
in maintaining academic integrity does not excuse academic dishonesty.  You need to actively 
equip yourself with strategies to avoid all forms of academic dishonesty, including plagiarism, 
academic fraud, collusion and cheating.  If you are uncertain of the definitions of any of these 
terms, you should go to the academic integrity website for more information.  Consult your 
instructor(s) if you need any clarification about the requirements of academic integrity in the 
course. 
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Planned Weekly Schedule 
 

Week Topic Course LO Readings/ Activities 
1 Introduction: biogeochemical cycles and 

their inter-connections 
1,2,3,4 Varying reading; hand out 

essay and debate topics 
2 Isotopes in biogeochemical research 1,2,3,4 Varying reading 
3 Biogeochemistry of greenhouse gases 1,2,3,4 Varying reading 
4 Soil biogeochemistry I 1,2,3,4 Varying reading 
5 Soil biogeochemistry II 1,2,3,4 Varying reading 
6 Marine biogeochemistry I 1,2,3,4 Varying reading 
7 Marine biogeochemistry II 1,2,3,4 Varying reading 
8 Impacts of rising CO2 1,2,3,4 Varying reading 
9 Impacts of rising temperatures 1,2,3,4 Varying reading 
10 Nutrient deposition on land 1,2,3,4 Varying reading 
11 Aquatic eutrophication 1,2,3,4 Varying reading 
12 Remote sensing for biogeochemistry 1,2,3,4 Varying reading 
13 Biogeochemistry: a palaeo-perspective 1,2,3,4 Varying reading 

 

    
NOTE: The course is partly based on the textbook by Schlesinger. Compulsory weekly reading for 
tutorial discussions will vary from year to year as new research is published, and may include 
parts of the textbook. Typical reading loads will involve 2–3 research papers (or their equivalent) 
per week. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


