Proposal for a Graduate Course in Volcanology 
Seismic Research Centre,

The University of the West Indies, St Augustine
Course Description

· Course Title: Introduction to Volcanology (VOLCXXXX)
· Level: Postgraduate

· Number of credits: 4

· Pre-requisites: Degree in any Natural/Earth Sciences (e.g. Geology, Physics, Mathematics, Chemistry, Geophysics, Environmental Sciences).

· Course Overview:

The course will introduce students to Plate tectonics and volcanoes; including the processes that takes place at active volcanoes (eruptive mechanisms, effusive and explosive volcanism); methods and instrumentation used to study them; the hazards of different types of eruptions (hazards assessment, integrated hazard mapping, risk communication, and the complex challenges of scientist being involved in the response to a crisis or eruption). It will examine volcano geology (including petrology), and volcanism in the Eastern Caribbean (including economic aspects). Practical course work will include an autopsy of a volcanic crisis, and field exercises.

· Organisation: 18 hours of lectures; 6 hours tutorial; 15 hours of practical/field exercises; run as a 6 week course.

· Teaching and learning assessment:

Coursework



60%

One three hour written exam paper
40%

Purpose of Course
· Justification :

1. To provide students with an introduction to the science of Volcanology with particular reference to hazard assessment and risk communications.

2. The course will fit into the University’s and the St. Augustine Campus desire to build its expertise in environmental sustainability, specifically in the area of disaster risk management.

3. The course will form the first stage of the eventual development of a full graduate taught programme in Volcanology which fits into the University’s goal of undertaking applied research in natural hazards.

4. This is an entirely new course with no similar programmes in existence at any of the campuses of the University. It was initially developed for students registering for the MPhil and PhD degrees in Volcanology and Seismology, offered by the Seismic Research Centre, who require additional background knowledge to facilitate their research.

· Rationale:

1. There are no courses in Volcanology offered at the University despite the recent implementation of a graduate research degree in Volcanology and the existence of a clear and present danger from volcanic eruptions in the Eastern Caribbean.

2. Courses offered in general geology both at Mona Campus and at the Faculties of Agriculture and Natural Sciences and Engineering at the St. Augustine Campus are only very remotely related to Volcanology.

3. There are few graduate courses offered at the University for students wishing to embark on the MPhil and PhD programmes in Volcanology.

4. The existence of active volcanism in the region points to the need for the building of Caribbean expertise in this field. Our research experiences at SRC have also recognised that progress requires multi-disciplinary scientific collaborations. By building on concepts introduced in this course, such as an understanding of the plate tectonic settings in which volcanoes are formed; by what processes?; how does an eruption begin and what processes are involved in different types of eruptions?, students are encouraged to begin thinking towards this approach in developing their own research potential. Using this knowledge, we want the students to apply critical thinking towards understanding the hazards of different eruption styles and the very unusual matter of how we must frequently make our science useful in real-time for the mitigation of those hazards. 

.
Letter to the student

Dear Student

On behalf of the course team, I am delighted to welcome you to the Introductory Volcanology Course at the UWI.  We all hope that you have a fulfilling experience whilst undertaking your postgraduate studies.  

This course provides key information relating to the field of geosciences.  Your instructors expect that both your contribution in class and the quality of your written work should reflect accurately the commitment you have made to postgraduate study.  At ‘Masters’ level it is expected that additional reading will take place to complement your lecture or tutorial notes, that study will be in-depth and relevant to support your assignments and that dedicating extra hours on a weekly basis is important to enhance the learning process.  The course assessment methods have been designed to enhance your learning and include coursework as well as the tradition style examinations.  These forms of assessment will naturally place a premium upon your ability to plan and execute projects - to strict deadlines - and your commitment to read widely around the subject area.  You will find that effective time management has a crucial role to play in this respect. 

Throughout the course you will be taught by experienced instructors who are specialists in their area.  For example, all members of the programme team are actively involved in research, consultancy or other scholarly activities and this will feed directly into the curriculum.  Consequently, instructors like to facilitate discussions and welcome contributions within the class so that theory and practice are integrated, thereby enhancing the learning process. 

If you experience any problems during the period of this course there are support mechanisms to help you, whether the problem is of a personal counselling or academic nature.  For example, if you are experiencing difficulties regarding your studies please see either the Course Convenor, or one of the course instructors.  Formal representation is provided through your course representative, and you will be asked to complete an evaluation on quality at the end of the course.  The feedback obtained enables the team to monitor the effectiveness of the course and make changes when the need arises.  

I wish you a successful and enjoyable period of study and I hope it will be both rewarding and productive.

Good Luck!

Course content

Theories in the review of Earth Systems including plate tectonics and Earth geophysics will be introduced. There will also be an introduction to volcanoes, volcanic activity in the Eastern Caribbean, volcanic hazards, and volcanic risk communications.
Goals/Aims

The main aim of this course is to teach the basic and some in-depth knowledge of the Earth and its systems, and give an objective understanding of the interactions between people and the physical environment. Understanding of Earth Systems (geosphere, hydrosphere, atmosphere, and biosphere) is not only crucial but also critical to solving environmental problems.
General Objectives
The objectives of this course are to give the student the ability both to express basic ideas and information and to use the fundamental aspects of volcanology correctly. This way of learning allows the student to get involved in everyday situations, since it offers a large range of dialogues, exercises and videos, which will be supported by several interactive activities, and gives priority to communication by means of tutorial classes. It promotes the student’s personal work so that they are responsible for their own learning. The programme is task based, in that all the structures and vocabulary presented in both learning processes should be considered as linguistic tools to help the students perform the final tasks as they would be done in the real world. 
Learning Outcomes   
By the end of this course, students will:

· Understand that both volcanoes and earthquakes are manifestations of the cooling of our planet’s interior.
· Understand why the interior of the Earth is hot, and what mechanisms the planet uses to cool down. 
· Become familiar with the theory of plate tectonics and realize that most, but not all, volcanic and earthquake activity occurs at the boundaries between the Earth’s plates.
· Discover that there are multiple kinds of volcanic eruptions and different types of earthquake motions, and will be able to distinguish between those that are more or less hazardous.
· Be able to recognize a variety of volcanic landscapes and features, as well as some earthquake features, and be able to assess the relative hazards indicated by these features. 
· Explore case studies involving human tragedies resulting from volcanic eruptions and earthquakes.
Course Assessment

Examination

(3-hour paper)..............................................................................................
40%

Coursework.............................................................................................................
60%

In-course writing assignment......................................................................
20% 

Field work/write-up......................................................................................
20%

Class participation …………………..........................................................
20%

20% Writing Assignment
Assignments will be assessed as part of the 60% of coursework requirements. The aim of the Writing Assignment is to assess how well the student can explain in writing the primary points of a given research topic.  
Assignment#1

Hazard Assessment

After several sessions and exercises covering papers that deal with principle themes in volcanology (landscapes, hazards, mitigation) each student will be assigned a particular Eastern Caribbean volcano, and asked to perform is a thorough hazard assessment of your volcano. This should include a look at the eruptive history and impact on the local/regional/global environment as well as the present-day topography in order to evaluate the future hazards. You should be able to estimate the eruptive style, volume and products based on the geologic history and make predictions for several different "what-if" scenarios. There is no set format for this part because each volcano is different. Present their assessment in the most clear, concise manner possible. This assignment should be no longer than 5 typed pages (10-12 point font, double spaced, exclusive of figures). 
Assignment#2

Research proposal

This project is designed to get graduate students thinking about how to propose and perform research. As they work their way through the course, they should gain insights into the types of research in the fields of volcanology/geosciences. Based on their postgraduate research project a three-page proposal is expected and should contain the following elements: the question to be addressed, the plan of action, the expected results, and the linkage to current work. You will be judged on: the originality of the proposed research, the feasibility of it, and whether your research plan is sound and will truly address the question proposed. 
20% Field trips
This course requires that students get out into the real world and look at what surrounds them (in a geological/volcanic/earthquake sense). These trips will require light walking, taking notes, sketching, and class discussion. GPS, Geochemical and other equipment needed for field component are available and routinely used by the SRC in field operations. Details about the field project will be discussed in class. As with assignments, field projects MUST BE TYPED. Field projects are due 1 week after the scheduled field trip. The dates for these trips will be announced.
Students are reminded that their final grade for the course will be a sum total of coursework and examination scores.

20% Class Participation
Student class participation will be assessed by the following parameters, the grading scale of which is on a level of 1 to 5, with 1 representing the lowest grade and 5, the highest. The cumulative grading scale is as follows:

50 points.................................................................................................................. 
A+

46-49 points.............................................................................................................
A

43-45 points............................................................................................................. 
A-

40-42 points...............................................................................................................
B+

39-41 points............................................................................................................... B

35-38 points............................................................................................................... B-

34 points................................................................................................................... 
C+ 

29-33 points............................................................................................................... C

25-28 points.............................................................................................................. 
C-

20-24 points.............................................................................................................. 
D

1.  The student responds well to stimuli from the lecturer


Disagree 1    2   3    4   5 Agree
                            □   □   □   □   □

2.  The student responds well to stimuli from other students


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

3.  The student responds well to written materials


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

4.  The student writes assignments clearly and on time


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

5.  The student introduces novel considerations to discussion forums and assignments


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

6.  The student comes to the lecture on time and leaves at the end of the lecture


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

7.  The student demonstrates alertness and a readiness to engage in class discussions


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

8.  The student demonstrates that he or she has done the readings


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

9.  The student demonstrates good listening skills


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

10.  The student actively communicates with the lecturer in regards to his or her learning needs


Disagree 1    2   3    4   5 Agree

                            □   □   □   □   □

Evaluation

· Course evaluation
The course will be assessed through student participation in classroom and field activities as earlier described. In addition each student will be asked to complete a course evaluation form at the end of the course to obtain feedback to improve the course and its implementation. A template of the Course and Instructor Evaluation is outlined in the following section:
· Student feedback will be used to improve the course and its implementation in a number of ways:

-
Improve the syllabus (e.g., course sequencing, particular areas of study), co-curricular offerings, teaching effectiveness, and admissions criteria.
-
Use assessments to consider which areas we should consider making changes?

-
What should I continue to use or to do?

-
What specific changes should I make?:
Topics

Syllabus

Schedule

Readings and other materials

Activities (in and out of class)

Assignments/Tests

Teaching delivery methods and/or style

Course procedures/policies

Course and Instructor Evaluation

	Course:
	Instructor:

	Date:
	Department:


Please complete the following details so that we can continue to offer the best teaching service possible. Pass them to your instructor at the end of the course. Please place a check mark in the appropriate box for your answer.  When you are finished with this side please complete the sections located on the back of this form.

	
	Poor
	Average
	Good
	Excellent

	Course overall:
	
	
	
	

	How easy was the course to understand?
	
	
	
	

	Was the content suited to your requirements?
	
	
	
	

	Were the topics covered in sufficient detail?
	
	
	
	

	Would you recommend this course to others?
	
	
	
	

	Overall rating of the course?
	
	
	
	


	
	Poor
	Average
	Good
	Excellent

	Courseware:
	
	
	
	

	Clarity of the teaching tools/methods?
	
	
	
	

	How well did the course materials follow the course?
	
	
	
	

	Overall quality of teaching materials?
	
	
	
	

	Overall rating of the courseware?
	
	
	
	


	
	Poor
	Average
	Good
	Excellent

	Instructor:
	
	
	
	

	Ability to provide real world experience?
	
	
	
	

	Ability to respond appropriately to questions?
	
	
	
	

	How well prepared was the instructor?
	
	
	
	

	Knowledge of subject matter?
	
	
	
	

	Presentation abilities?
	
	
	
	

	Overall rating of instructor?
	
	
	
	


	
	Poor
	Average
	Good
	Excellent

	Training Center:
	
	
	
	

	Was the classroom comfortable and conducive to learning?
	
	
	
	

	Was the standard of the equipment satisfactory?
	
	
	
	

	Was the standard of the classroom as you expected?
	
	
	
	

	Was your interaction with the office and technical support staff professional?
	
	
	
	


Summary Comments

	What, if anything, would you have improved on the course?

	________________________________________________________________________
________________________________________________________________________
________________________________________________________________________



	What other types of training do you feel should be made available?

	________________________________________________________________________
________________________________________________________________________
________________________________________________________________________



	Is there anything else you would like to know?

	________________________________________________________________________
________________________________________________________________________
________________________________________________________________________




Teaching Methodology
· Lectures, seminars and discussions/tutorials, writing assignments, field exercises, student projects/ presentations.

· Weekly schedule: 

Session I 
– 
2hr Lecture
Session II
–
1hr Lecture/ 1hr Discussion/tutorial
Resources
Books:

Encyclopedia of Volcanoes (2000) Eds. Sigurdsson H, Houghton B, McNutt S, Rymer H and Stix J. Academic Press, ISBN: 0-12-643140

Volcanoes (2004) by Francis P and Oppenheimer C, Oxford University Press, ISBN: 0-19-925469-9.

Introduction to Volcanic Seismology (2003) by VM Zobin, Elsevier, ISBN: 0-444-51340 X

Geodynamics (2002) by Turcotte DL and Schubert G, Cambridge University Press, ISBN: 0-521-66624-4

Volcanic Degassing (2003) Eds. Oppenheimer C, Pyle DM and Barclay J, The Geological Society of London, Special Publication 213, ISBN: 1-86239-136-X

Volcanic Hazard Atlas of the Lesser Antilles (2005) Eds. Lindsay JM, Robertson RAE, Shepherd JB and Ali S, Seismic Research Unit, The University of the West Indies, ISBN: 976-95142-0-9

Volcanic Processes (2001) by F Dobran, Kluwer Academics, ISBN: 0-306-46625-2

Volcanism (2004) by Schmincke H-U, Springer-Verlag, ISBN 3-540-43650-2

Effective Crisis Communication (2007) Ulmer RR, Sellnow TL & Seeger MW, Sage Publications, ISBN: 978-1-4129-1419-2

Communicating environmental risk in multiethnic communities () Lindell MK, Perry RW, Sage Publications ltd, ISBN: 0761906517.
Papers:

Cayol V and Cornet FH, 1998, Effects of topography on the interpretation of the deformation field of prominent volcanoes – Application to Etna. Geophysical Research Letters, 25, 1979-1982.

Costa A (2005) Viscosity of high crystal content melts: Dependence on solid fraction, Geophysical Research Letters, 32, L22308, doi:10.1029/2005GL024303.

Giggenbach WF (1980) Geothermal mineral equilibrium. Geochimica et Cosmochima Acta, 45, 393-410.

Giggenbach WF (1996) Chemical composition of volcanic gases. In: Scarpa, M., Tilling, R. (Eds.), Monitoring and Mitigation of Volcanic Hazards. Springer, Berlin, 221-256.

Jousset P, Mori P and Okada H, 2003, Elastic models for the magma intrusion associated wit the 2000 eruption of Usu volcano, Hokkaido, Japan. Journal of Volcanology and Geothermal Research, 125, 81-106.

Kelfoun K and Druitt TH (2005) Numerical modelling of the emplacement of Socompa rock avalanche, Chile. Journal of Geophysical Research, 110, B12202, doi:10.1029/2005JB003758.

Llewellin EW, Mader HM and Wilson SDR (2002) The constitutive equation and flow dynamics of bubbly magmas, Geophysical Research Letters, vol. 29, no. 24, 2170, doi:10.1029/2002GL015697.

Mogi K, 1958, Relations between the eruption of various volcanoes and the deformation of the ground surface around them. Bulletin of Earthquake Research Institute, 36, 99-134.

McNutt S (2005) Volcanic Seismology, Annual Review of Earth and Planetary Sciences, 32, 461-91, doi: 10.1146/annurev.earth.33.092203.122459.

Internet URLS:

Volcano World: http://volcano.und.nodak.edu
Ascension Island (Geology, volcanology and geochemistry of Ascension Island, South Atlantic

Ocean): http://geowww.gcn.uoknor.edu/www/ascension/ai.htm
NASA Investigation Volcanology Team (satellite remote sensing of volcanoes): http://www.

geo.mtu.edu/eos/
USGS Volcanology Resources: http://www.usgs.gov/network/science/earth/volcano.html"
The Volcanic Page (useful resource for volcanologists on the Web; computer models, photos,

links, a guide to other volcanologists, and a journal): http://www.aist.go.jp/GSJ/~jdehn/vhome.

html"
Volcano Listserve Proceedings: gopher://hoshi.cic.sfu.ca:5555/11/epix/topics/volcano/

Volcanoes and Global Climate Change: http://spso2.gsfc.nasa.gov/NASA_FACTS/volcanoes/volcano.html
Worldwide Volcanic Reference Map by geographic region: http://www.geo.mtu.edu/volcanoes

/world.html
Volcano and Earthquake Resources: http://www.riverdale.k12.or.us/quake.htm                                      

Course Calendar

	WEEK #
	TOPIC
	READINGS

	1
	Review of Earth Systems including plate tectonics and Earth geophysics:

· Earth Geophysics fundamentals (summary of Earth history; thermal transfer in the Earth and implications in terms of tectonic activity)

· Plate tectonics fundamentals (types of plate boundaries and associated geological phenomena – seismic and volcanic activity; plates velocities; global distribution of volcanism)
	Chapters 1 and 2 (Francis) and pages 89-114 in Encyclopedia  



	2
	Introduction to volcanoes:

· Origin of magma and its transfer through the crust toward the surface

· Types of magma and relationship with tectonic settings

· Petrology of volcanic rocks

· Types of volcanoes and relationship with magma type (monogenic edifices vs. stratovolcanoes )


	Chapters 2 and 4 (Francis) and pages 115-132 in Encyclopedia 

 

Chapters 3, 5 and 16 (Francis) and pages 249-262 in Encyclopedia

and pages 1301-1314 in Encyclopedia



	3
	Volcanic activity

· Role of volatiles in controlling eruption styles

· Effusive eruptions (lava flows, dome building activity, strombolian eruptions)

· Explosive eruptions (eruptive columns, pyroclastic flows, dome collapse, sector collapse, caldera)

· Peripheral activity (lahars – mudflows, hydrothermal activity, geothermal energy)

· Discussion on mega volcanic structures. Super-volcanoes: myth or reality?

Eastern Caribbean volcanoes:

· Review of volcanism in the Eastern Caribbean

· Economic and other benefits of volcanism

· Autopsy of crisis: Soufriere Hills Volcano (Montserrat)


	Chapter 7 (Francis) and pages 421-430 in Encyclopedia
 

Chapter 14 (Francis) and pages 431-445 in Encyclopedia

 

Volcanic Hazard Atlas of the Lesser Antilles; Lindsay et. al. 2005.


	4
	Volcanic hazards

· Types of volcanic hazards

· Hazard assessment (geological survey, scenario building, integrated hazard mapping)


	Chapters 17 and 18 in Francis and pages 915-1094, 1095-1242 in Encyclopedia


	5
	Volcanic risk communications

· Roles and responsibilities of monitoring scientists in a crisis

· Communicating volcanic risk information to vulnerable populations and decision makers

· Effective Crisis Communications


	IAVCEI Subcommittee for Crisis Protocols, 1999, Professional conduct of scientists during volcanic crises: Bull. Volcan., v. 60, p. 323- 334.

Geist, D. and Garcia, M. O., 2000, Role of science and independent research during volcanic eruptions: Bull. Volcan., v. 62, p. 59- 61.

Tilling, R. I. And Lipman, P. W., 1993, Lessons in reducing volcano risks: Nature, v. 364, p. 277- 280.

	6
	Practical: Examination of rock specimens, critical assessment of a volcano documentary. Wrap-up of course.
	


Additional Information
· Attendance: Attend every class session; Be on time 

· Class notes will be the most effective study tool and you will be given information in class that may not be in the text. 

· If you are absent from class, obtain notes from a fellow student. 

· Common Courtesy:

- Be quiet during lectures & raise your hand if you have a question. 

- Please turn off cell phones and other electronics during class. I will try to remind you to do so at the beginning of each class. Cheating and plagiarism: The UWI has a very clear policy on cheating, plagiarism, and academic integrity. There are very serious consequences for violating this policy, so please do not put me in the position of having to report you. I bring this up because your presentation does include references and sources that need to be complete for this very reason.
How to study for this course 

In a Science course, do not try to remember things at first. Try to understand the concepts, and the rest will follow. Whenever you understand how things work, you will remember everything effortlessly. You may have taken many courses before this one, but you still need to understand that all classes are not created equal. Instructors have different style of teaching. Some may ask more from you, some may help you more. To understand what an instructor expects from you, you have to read all the course documents he/she provides. Failing to read the documents will make you miss important information that can jeopardize your chances of success. 

