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Welcome to Earth and Ocean Sciences (EOS)
Earthquakes, tsunami, oil spills, flooding, landslides: all in the recent news, all of local, regional and global significance. How do we understand these phenomena? EOS is perfectly placed to train you as an earth and ocean scientist equipped with the academic, technical and field skills required to better understand the complex actions of our world.

At NUI Galway we offer an approach to Earth and Ocean Sciences that is unique in Ireland. Our staff’s expertise covers a wide range of disciplines such as mineralogy, petrology, geochemistry, geophysics, hydrogeology, oceanography, palaeobiology, sedimentology and plate tectonics. Whether we are studying earthquakes, volcanoes, ocean currents, tectonics, mass extinctions, climate change, energy or environmental pollution, the most productive insights into these phenomena often arise from interactions amongst the different disciplines.

Whether you are coming from Ireland, UK, continental Europe or beyond, whether you have just left school or are returning to education after years outside of formal education, we hope you will find the Earth and Ocean Sciences programme at Galway a lively, interesting, challenging, engaging and friendly environment. 
If you have any difficulties, if you have any questions, if you’re not sure how to find someone or where to find an office, please remember that there are plenty of people – in EOS, Student Services and Science Faculty - who are here to help you. Don't hesitate to ask. 
Prof Martin Feely

Head of EOS
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Section 1: Contacts and Communications 

Where to find EOS
The main EOS offices and classrooms are housed in the south wing of the Quad. EOS also retains office, lab and storage space in a number of other locations around the campus.
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(Photo courtesy of NUIG)
All of the academic staff is housed in the Quad, along with the EOS administrator and Chief Technician. The two teaching rooms in the Quad (A206 and A202) are used mainly for Second to Fourth Year classes and labs/practicals.
EOS general contact details:

	Earth & Ocean Sciences
School of Natural Sciences
NUI Galway
Galway
IRELAND
	Phone:
+353 (0)91 492126
FAX :
+353 (0)91 494533
EMAIL: 
lorna.larkin@nuigalway.ie
WEB:
http://www.nuigalway.ie/eos/


Staff Contact Details
	Academic Staff

	Name
	Location
	Phone
	Email

	Prof. Martin Feely (Head of EOS)
	A205 Quad
	2129
	martin.feely@nuigalway.ie

	Prof. Mike Williams
	A204 Quad
	2266
	michael.williams@nuigalway.ie

	Prof. Colin Brown 
	Ryan Institute (RI)
	2691
	colin.brown@nuigalway.ie

	Dr. Kate Moore
	A207b Quad
	3682
	kathryn.moore@nuigalway.ie

	Dr. Martin White 
	A204a Quad
	3214
	martin.white@nuigalway.ie

	Dr. Rachel Cave
	A210a Quad
	2351
	rachel.cave@nuigalway.ie

	Dr. Eve Daly
	A105 Quad
	2310
	eve.daly@nuigalway.ie

	Dr. John Murray 
	A209 Quad
	5095
	john.murray@nuigalway.ie

	Mr. Tiernan Henry 
	A207c Quad
	5096
	tiernan.henry@nuigalway.ie


NOTES: 

Prof. Brown is the Director of the Ryan Institute since June 2009.



	Research Staff

	Name
	Location
	Phone
	Email

	Dr. Anthony Grehan
	Quad
	3235
	anthony.grehan@nuigalway.ie

	Dr. Sadhbh Baxter
	Quad
	5962
	sadhbh.baxter@nuigalway.ie

	Dr. Klaus Leurer
	RI
	2690
	klaus.leurer@nuigalway.ie

	Dr. Garret Duffy
	Quad
	2169
	garret.duffy@nuigalway.ie

	Dr. Liam Morrison 
	RI
	3200
	liam.morrison@nuigalway.ie

	Dr. Barbara Petrunic
	Quad
	3069
	barbara.petrunic@nuigalway.ie

	Dr. Alessandra Costanza
	Quad
	5096
	allesandra.costanzo@nuigalway.ie


	Administrative & Technical Staff

	Name
	Location
	Phone
	Email

	Ms. Lorna Larkin
	Quad
	2126
	lorna.larkin@nuigalway.ie

	Mr. Shane Rooney
	Quad
	2310
	shane.rooney@nuigalway.ie

	Mr. John Coyne
	RI
	3204
	john.coyne@nuigalway.ie

	Mr. Harry O’Donnell
	RI
	2269
	harry.odonnell@nuigalway.ie

	Mr. Alfie Sherlock
	O’Hallorans
	2127
	alfie.sherlock@nuigalway.ie


Office Hours & Appointments
If you wish to talk to staff members please feel free to do so before or after classes or during practicals and labs. EOS staff operate an open door policy so please feel free to drop by offices as needed; however, it is advisable to arrange a meeting time and date with staff ahead of time. Please email or phone to make an appointment. 

Contacts for Enquiries 
If you have any enquiries relating to a particular course, you should contact in the first instance the relevant lecturer. If you have any concerns about a course or your degree or life at NUI Galway you should contact the Head of EOS (Professor Martin Feely). If they cannot help you directly they will refer you to someone who can.
EOS and Student Representatives 
The formal running of EOS is conducted at Staff Meetings that normally take place on a monthly basis during term time. They are attended, as appropriate, by the teaching staff, technical staff representative, undergraduate students’ representatives and research students’ representative 
Student representatives serve as a vital connection and communication between staff members and students. Anyone can stand for the position so it may be something you would want to consider. Even if you don't put yourself forward, it is important to know who your representatives are in case you have any difficulties or suggestions that need to be passed on to staff members. Undergraduate representatives are elected to serve for one year. There are representatives for each year of the EOS degree. Student Representatives also attend a Staff-Student Liaison Committee, normally held at the beginning of each semester. 
E-mail/ Blackboard/Notice Boards
You should check your e-mail regularly, since this is becoming an increasingly important form of communication between staff and students. The Computer Services department will already have allocated an NUIG e-mail address to you. All EOS courses are on Blackboard and all registered student email addresses are assigned to the relevant courses. Specific information (lecture slides, handouts, papers, assignments, notices, etc.) on each course is posted on the Blackboard page for each course.
General notices are posted on the notice boards at the head of the stairs in the Quad.
NB. If you already use a commercial e-mail account which you use regularly, please be sure to give the address to the EOS Administrator, Lorna Larkin, so that any e-mail groups set up for individual seminars can include the address which you actually use.
Check out the EOS website (www.nuigalway.ie/eos) for updates and for more details on staff, ongoing research etc.
Section 2: The Earth & Ocean Sciences Degree
Aims and objectives 

Our aims are to provide you with a supportive environment in which you can successfully pursue your degree level studies and develop your academic, vocational, personal and interpersonal skills. Along with the courses we provide, this should enable you to understand the major contemporary academic questions within EOS and their important consequences for society. 

Your intellectual objectives should be to achieve a basic but rigorous grounding in EOS by: (1) acquiring knowledge of the core concepts and questions which define EOS; (2) achieving a familiarity with the key disciplines within EOS; (3) achieving flexibility in the use of a variety of intellectual approaches required by the inter-disciplinary character of EOS; (4) achieving the in-depth study of at least two specialist areas within EOS; and, (5) becoming aware of the major practical, social issues requiring an understanding of Earth & Ocean Sciences.

In addition to these intellectual objectives, you should also be developing your academic, personal and interpersonal skills throughout your undergraduate career. These will help you to succeed in achieving the intellectual objectives to the best of your abilities and prepare you for your career after graduation. Specifically, we expect you to (1) develop your reading skills, (2) acquire a range of information technology skills in the retrieval and use of source materials, (3) enhance your ability to take meaningful notes; (4) improve your capacity for presenting concise and cogently structured arguments, (5) learn how to work independently and take responsibility for your own learning, (6) develop your abilities to co-operate and communicate with others and (7) learn to meet deadlines effectively. 
EOS Degree Structure
EOS is a field of study as distinctive as any in the sciences. However, we believe that the richest engagement with this subject is gained by an approach that combines a variety of different disciplines. We have therefore made this into the organising principle of our teaching by building interrelations and integration into the heart of the curriculum. 
First Year 
You start with a course that is designed to equip you with an elementary grasp of the scope and context of EOS. This course provides you with 15 ECTS out of the 60 ECTS that you need to complete for each year of your undergraduate career. By the end of the first year, you should have acquired: (1) a clear sense of the questions that define the study of EOS; (2) basic skills in using library, computer and electronic resources; (3) experience of organizing scientific materials and presentation of practical reports; and, (4) an awareness of how some contemporary social issues are related to EOS.
SecondYear
The second year offers four 10 ECTS modules that introduce some of the specialist disciplines within EOS. These will provide you with 40 ECTS (denominated students taking all four modules) or 30 ECTS (undenominated taking three modules) and you will be able to acquire the full 60 ECTS by choosing other second year courses. By the end of the Second Year, you should have acquired some of the basic ideas about the evolution of the Earth, ocean and atmospheric sciences, geobiology and sedimentology, and the composition of rocks and minerals, as well as elementary field skills.

The four second year courses are taught and examined through a combination of continuous assessment and written examination. Students may be admitted without having done EOS104 under some circumstances. 
All denominated EOS students are automatically registered for EOS218 Fundamental Skills [1 & 2] in EOS (EOS221 and EOS220). They are then required to select at least one of the following 10 ECTS modules: 

EOS212: Sediments and the Biosphere I
EOS213: Introduction to Ocean Sciences 

Denominated EOS students do not have to do all four modules; they are required to do three and are strongly recommended to do all four. Taking three EOS modules allows some students the option to take Physics in second year. 

Undenominated students can take the double module EOS218 (EOS221 and EOS220) and are strongly recommended to take one other EOS module if they want to progress in EOS.

Marine Science students can take a double module EOS219 (EOS221 and EOS212); they are automatically registered for EOS213.

Third Year 
In your third year Fundamental Skills 3 (EOS316) provides you with experience in mapping and collecting data in the field, and in modern computer techniques for displaying, presenting and interpreting data. This course provides 12 ECTS. You will then have to choose at least two (if you are undenominated) or three or four (if you are denominated) EOS courses, each worth 12 ECTS. Your total credits will be 60 ECTS. The EOS courses involve a mix of the different disciplines in EOS in a way that will provide you with practical skills and understanding that may be required later in your career. The courses are: EOS311 Environmental Geoscience; EOS312 Sediments and the Biosphere II; EOS313 Marine Geoscience;;and EOS314 Igneous & Metamorphic Petrology.
Fourth Year
The final year modules provide  key generic skills that will help you to compete for EOS-related employment or pursue higher degrees after you graduate. You will be required to complete an Honours Dissertation on a field project that will be undertaken during part of the summer or early autumn before or at the start of fourth year and to prepare a scientific report on a 10-day Field Trip abroad. The dissertation and report are worth 20 ECTS in total. All students take one mandatory 10 ECTS core lecture course called EOS416 Climate Change, Energy & Resources. You will also have the opportunity to pursue your own interests within EOS by specialising in three of the following 10 ECTS courses: Environmental & Marine Geophysics; Environments & the History of Life; Biophysical and Biogeochemical Interactions in the Oceans; Petrogenesis of Igneous & Metamorphic Rocks; and, Applied Geoscience. This will give a further 30 ECTS to make up 60 ECTS for the fourth year.
By the end of Fourth Year, you should have (1) an overview of EOS and the scientific approaches that are used to address its key questions, (2) an in-depth knowledge of at least one specialist field of EOS, (3) experience of conceiving and producing a substantial work of analysis and argument, presented in accordance with professional and scholarly standards, (4) the resources to develop your skills as a self-directed, independent learner, (5) experience in the presentation of ideas, written and oral, individually and collaboratively and (6) the confidence and transferable skills that will ensure that you are well-equipped to pursue successful post-university careers.
Teaching and Learning 
The EOS degree is arranged in modules. Each year is a self-contained module from an examining point of view so, for example, courses taken in semesters in the second year are examined at the end of each semester and the results are combined to give your mark for the second year. Despite this element of self-containment, the EOS degree should be seen as a whole and the parts follow on from one another in a coherent pattern. At the end of your undergraduate course you will be awarded a degree that depends upon marks that you accumulate in your third and fourth years.  Your third year marks will count towards 20 percent and the remaining 80 percent will depend upon your marks in fourth year. 
The method of teaching is by lectures, practical classes, field work and seminars. The lectures are typically 50 minutes long. A course will have at least two lecturers, each doing some of the lectures; this is to give you different perspectives on the material. Each course will usually have some practical or example classes. This is the principle mode of teaching in first year. In the second year, in addition to lectures, individual courses will begin to introduce project-based teaching in which students will be expected to submit written essays or scientific reports. We value good writing and it is a significant part of the learning process in the EOS degree. Writing essays or reports is perhaps the most powerful of all methods for coming to grips with a subject and you should take them very seriously. They are the most rigorous test for finding out whether you really understand something.

In the third and fourth years, students will begin to do both group and individual presentations in courses. These presentational skills are useful at university and afterwards. Some of these courses are examined in whole or in part by essays or project reports, formally submitted after the end of the course. 

EOS Courses
	Year
	Code
	Title
	Convener
	Semester

	1
	EOS104
	Introduction to EOS
	Eve Daly
	1 & 2

	
	
	
	
	

	2
	EOS221
	Fundamental Skills (1) in EOS
	John Murray
	1

	
	EOS220
	Fundamental Skills (2) in EOS
	Martin Feely
	2

	
	EOS212
	Sediments and the Biosphere I
	John Murray
	2

	
	EOS213
	Introduction to Ocean Sciences
	Rachel Cave
	1

	
	
	
	
	

	3
	EOS311
	Environmental Geoscience
	Tiernan Henry
	2

	
	EOS312
	Sediments and the Biosphere II
	Mike Williams
	1

	
	EOS313
	Marine Geoscience
	Martin White
	2

	
	EOS314
	Igneous & Metamorphic Petrology
	Kate Moore
	1

	
	EOS316
	Fundamental Skills (3) in EOS
	John Murray
	2

	
	
	
	
	

	4
	EOS411
	Environmental & Marine Geophysics
	Eve Daly
	2

	
	EOS412
	Environments & the History of Life
	John Murray
	2

	
	EOS413
	Biophysical/geochemical interactions in oceans
	Rachel Cave
	2

	
	EOS414
	Petrogenesis of Igneous & Metamorphic Rocks
	Kate Moore
	2

	
	EOS415
	Applied Geoscience
	Tiernan Henry
	2

	
	EOS416
	Climate Change, Energy & Resources
	Martin Feely 
	1

	
	EOS427
	Field Project/Honours Dissertation & Field Trip
	John Murray
	1 & 2


Teaching and learning are of course closely interconnected. The way our courses are structured and the way we teach is designed to encourage you to become a self-directed, independent learner. That means we expect you to organise much of your own learning time, in terms of attending lectures and practicals, taking the appropriate notes, reading background material, and, in later years, preparing for seminars, producing presentations, writing essays and so on. Feedback from students is critical in continually improving the courses. A Student Evaluation Questionnaire is given out towards the end of each course and filled in by you anonymously. Members of staff look at their own forms to see where improvements can be made. This does not preclude you from talking to staff members about the nature of the courses, where you think there could be improvements or even, if you feel like it, mentioning the good points about courses.
Attendance at lectures, practical, field work and seminars is mandatory. You will be penalised for missing any of these unless you have a valid reason
The dates for the start and end of semesters, study weeks, examinations etc. are available in the academic calendar for the coming year on:

http://www.nuigalway.ie/academic_dates/academicCalendar.html
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    Section 3: Details of individual courses
	First Year
	EOS104 Introduction to Earth & Ocean Sciences
	Semester 1 & 2
15 ECTS


Aims:
This module will introduce students to the breadth of topics covered in Earth & Ocean Sciences. It assumes no previous knowledge of subjects such as geography. The lecture course will be linked to practical sessions in a choice of one out of four time-slots per week.

	Course convener:
	Lecturers:

	Eve Daly


	Eve Daly, Tiernan Henry, Martin White, Rachel Cave , Martin Feely, Mike Williams, John Murray,


Format & Duration:
72 lectures (three lectures per week) and one two-hour practical; 24 weeks.
Target Groups:
Introductory course for all EOS and non-denominated students

Recommended to Environmental Science, Marine Science, Physics and Chemistry students

Structure:
· Solar system, galaxies and stars, the Sun, the planets.

· Gravity and Earth rotation, seismic structure, magnetic field.

· Evolution of atmosphere, chemical and physical oceanography.

· Hydrogeology, the water cycle, ground water and its protection. 

· Minerals and rocks, Geological time, surface processes.

· Seafloor spreading, plate tectonics, dating of rocks

· Evolution of organisms, fossils.

· Energy resources, Irish ore deposits, natural hazards.

Assessment:
One two-hour theory examination (30 percent) and continuous assessment/practicals (70 percent)
Suggested Reading:
Luhr, J.F. (Ed.) (2007). Earth. DK, London.

Tarbuck E.J., Lutgens, F.K. & & Tasa, D. (2008). Earth Science 12th Ed. Prentice Hall, New Jersey.

Marshak, S. (2010) Earth: Portrait of a Planet 4th Ed. W.W. Norton, New York.

Grotzinger, J., Jordan, T.H., Press, F. & Siever, R. (2006). Understanding Earth 5th Ed. W.H. Freeman, London.
	Second Year
	EOS221 Fundamental Skills (1) in EOS
	Semester 1
10 ECTS


Aims:
To develop practical skills in Earth and Ocean Sciences including 3-dimensional map analysis, remote sensing, sampling strategies and measurements, field techniques.
	Course convener:
	Lecturers:

	John Murray
	John Murray, Eve Daly, Martin White, Mike Williams


Format & Duration:
24 lectures, 24 hours practical/lab; 12 weeks
Target Groups:
Compulsory for denominated EOS students and for other students intending to proceed to 4th year EOS; also suitable for Denominated Marine Science students and Environmental Science students
Structure:
By the end of this module, students will:
· Know basic concepts of structural geology, stratigraphy, geomorphology and 3D visualisation techniques; 
· Be able to read, interpret and create simple geologic maps and create a basic structural cross section from a geologic map showing interpreted subsurface rocks and structures;
· Be able to manipulate simple mathematical formulae to assist solution of geological problems;
· Understand the differences between a map and a chart, be able to locate points on a chart using the latitude-longitude system, take bearings from one point to another, and draw topographic/bathymetric profiles;
· Understand magnetic declination and the difference between true and magnetic north, and be able to use them for geological interpretation;
· Understand the difference between a LINE graph and an XY graph, and the difference between linear and log scales, and be able to use the appropriate types of graph and scale combination to display a variety of datasets;
· Be able to generate interpolated datasets, understand how artefacts can arise when displaying interpolated data and be able to identify such artefacts;
· Understand the potential and limitations of using large scale datasets such as satellite data to display global characteristics such as sea surface temperature; and,
· Be able to identify a range of geological features from seismic sections, such as faults, bottom simulating reflectors (BSR), and infilled channels.
Assessment:
Written exam and continuous assessment/practicals
Suggested Reading:
Bennison, G.M., Olver, P.A. & Moseley K.A (2011). An Introduction to Geological Structures & Maps (8th Ed.). Hodder Education.
	Second Year
	EOS220 Fundamental Skills (2) in EOS
	Semester 2
10 ECTS


Aims:
To develop practical skills in Earth and Ocean Sciences including petrological microscope skills, sampling strategies and measurements, field techniques.
	Course convener:
	Lecturers:

	Martin Feely
	Martin Feely, Tiernan Henry


Format & Duration:
24 lectures, 36 hours practical/lab; 12 weeks
Target Groups:
Compulsory for denominated EOS students and for other students intending to proceed to 4th year EOS; also suitable for Denominated Marine Science students and Environmental Science students
Structure:
By the end of this module, students will:

· Know the optical classification of crystals;

· Be able to perform important determinative optical microscopy procedures using the polarising microscope;

· Be able to identify and describe the rock forming minerals and igneous, metamorphic and sedimentary rock textures in thin section.
· Know applied hydrologic and hydrogeologic techniques and theories;and,
· Be able to calculate, estimate and measure water flows as a function of geological settings.
Assessment:
Practical Exam (70%) and continuous assessment (30%)
Suggested Reading:
Klein, C. (2007). Mineral Science 23rd Ed. Wiley and Sons.
Klein, C. & Hurlbut, C.S. (1993). Manual of Mineralogy 21st Ed. Wiley & Sons 

Dyar, M., Gunter, M.E. & Tasa, D. (2007). Mineralogy and optical mineralogy Mineralogical Society of America.
Brassington, R. (2006). Field Hydrogeology 3rd Ed. Wiley.
	Second Year
	EOS212 Sediments and the Biosphere
	Semester 2
10 ECTS


Aims:
This module will introduce students to sedimentology and palaeontology, both fundamental to understanding how surface processes have operated on Earth in the past and how they have influenced the course of biological evolution. The sedimentological component of the course will cover sediment types, environments and the historical environments of Ireland. The palaeontological section will introduce students to all the major animal groups who have left their mark in the fossil record. Emphasis will be placed firmly on understanding form and function in organisms and how it has related to their habitat over time. The background theme will be the story of evolution on Earth over the past 500Ma and will finish with the topic of human evolution.

	Course convener:
	Lecturers:

	John Murray
	John Murray, Mike Williams, Milo Barham?


Format & Duration:
48 lectures, 12 hours practical; 12 weeks
Target Groups:
· All EOS and non-denominated students

· Strongly recommended to students interested in Marine Science, Environmental Science, Botany and Zoology.

Structure:
· Sediment types

· Sediment environments

· Historical environments of Ireland

· Palaeobiology/evolutionary history of invertebrate/vertebrate animal groups.

· Trace fossils and their use in palaeoenvironmental analysis.
Assessment:
One two-hour theory examination (70%) and continuous assessment/practicals (30%)
Additional Learning Outcomes:
· Observation and recording of scientific data.

· Understanding physical principles governing body construction of organisms.

· Using biological information not just qualitatively, but also quantitatively.

Suggested Reading:
Benton, M.J. & Harper, D.A.T. (2009). Introduction to Paleobiology and the Fossil Record. Wiley-Blackwell.

Tucker, M. (1991). Sediment Petrology. Blackwell.
Williams, M. & Harper, D.A.T. (2001). Making of Ireland. Immel.
Wyse Jackson, P.N. (2010) Introducing Palaeontology: A guide to ancient life. Dunedin.
	Second Year
	EOS213 Introduction to Ocean Sciences
	Semester 1
10 ECTS


Aims:
This module will cover the fundamental interactions between the oceans, the atmosphere, and the seafloor. It will look at how the oceans affect humanity by moderating Earth's climate, and by providing natural resources and will examine the possible future effects of sea-level rise on coastal areas of the world.
	Course convener:
	Lecturers:

	Rachel Cave
	Martin White, Triona McGrath, Colin O’Dowd


Format & Duration:
24 lectures, 12 tutorials, 24 hours field work/practicals/essays; 12 weeks
Target Groups:
· Recommended for all EOS and non-denominated students

· Strongly recommended to Marine Science, Environmental Science, Physics, Chemistry , Zoology and Botany students

Structure:
· Formation of atmosphere and hydrosphere

· Evolution of ocean basins, seafloor spreading

· Physical and chemical processes in the ocean

· Atmosphere-ocean interaction

· Sediment-water interaction

· Hydrothermal activity in the oceans

· The oceans and climate

· Natural resources from the ocean

· Marine Pollution
Assessment:
One two-hour theory examination (70%) and continuous assessment/practicals (30%)
Additional learning outcomes:
· Skills in acquiring and processing marine data

· Essay writing

Suggested Reading:
Summerhayes, C.P., Thorpe, S.A. & Ballard, R.D. (1996). Oceanography: An illustrated guide. Manson Publishing, London

	Third Year
	EOS311 Environmental Geoscience
	Semester 2
12 ECTS


Aims:

This module will introduce students to geophysical remote sensing and environmental geoscience field techniques for exploring and monitoring the near-surface of Earth. The results will be used to explain key chemical, geological, hydrogeological and physical processes controlling the evolution of Earth’s surface and how these can aid the monitoring of geo-hazards and management of near-surface resources.
	Course convener:
	Lecturers:

	Tiernan Henry
	Eve Daly, Tiernan Henry, Ronán Hennessy


Format & Duration:
48 lectures, 24 hours practical; 12 weeks
Target Groups:
· All EOS and non-denominated students

· Offered to Environmental Science, Marine Science, Physics, Chemistry, Engineering and Archaeology students as an option

Structure:
· Seeing beneath the surface using geophysics

· Hydrogeology
· Site investigation techniques
· Drilling techniques and methodologies
· Practical applications
Assessment:
Three hour theory examination (70%) and continuous assessment/practicals (30%).
Additional Learning Outcomes:
· Understanding of connections amongst the processes shaping the near-surface environment

· Experience with techniques for investigating and monitoring the physical environment

· Interpretation of quantitative and integrated geoscience data sets

· Skills appropriate for a career in environmental geoscience
Suggested Reading:
Andrews, J.E., Brimblecombe, P., Jickells, T.D. & Liss, P.S. (2004). An Introduction to Environmental Chemistry. Blackwell.

Reynolds, J.M. (1997). An Introduction to Applied and Environmental Geophysics. Wiley.
Fetter, C.W. (2001). Applied Hydrogeology 4th Ed. (International Edition). Pearson.
Schwartz, F.W. & Zhang, H. (2003). Fundamentals of Ground Water. Wiley.
	Third Year
	EOS312 Sediments and the Biosphere 2
	Semester 1
12 ECTS


Aims:
This module will build upon the principles outlined in EOS212. More advanced aspects of siliciclastic sedimentology, as well as new topics in carbonate sedimentology will be covered. The emphasis of the palaeontology is placed strongly on quantitative and qualitative problem solving, and on using fossils as a tool in palaeonevironmental analysis. 

	Course convener:
	Lecturers:

	Mike Williams
	Mike Williams, John Murray, Milo Barham


Format & Duration:
48 lectures, 24 hours practical; 12 weeks
Target Groups:
· All EOS and non-denominated students

· Recommended for Zoology and Botany students

Structure:
· Introduction to clastic sedimentology

· Tectonic controls on sedimentation.

· Sedimentary environments

· Sedimentary chemistry and pollution

· Shallow water subtidal, intertidal and supratidal carbonates.

· Oceanic carbonates.

· Carbonate reefs and mudmounds.

· Using fossils to analyse palaeoenvironments

· Morphometrics, functional morphology and growth and form
Assessment:
Three hour theory examination (70%) and continuous assessment/practicals (30%)
Additional Learning Outcomes: 

· Mapping fossil bearing rocks 

· Acquisition of concepts and techniques applicable to other areas of Earth Science.

Suggested Reading

Goldring, R. (1999). Field Palaeontology 2nd Ed. Longman.
Stow, D.A.V. (2005). Sedimentary rocks in the field. Manson.
Tucker, M.E. & Wright, V.P. (1990). Carbonate Sedimentology. Blackwell.
	Third Year
	EOS313 Marine Geoscience
	Semester 2
12 ECTS


Aims:
This module will introduce students to remote sensing and field techniques for exploring and monitoring offshore environments – under and on the seabed and in the water column. The results will be used to explain the geological processes that govern the evolution of oceanic crust and the seabed and the key physical and chemical processes that link the water column to seabed sediments. The course will provide a scientific background for the management of offshore resources.

	Course convener:
	Lecturers:

	Martin White
	Rachel Cave, Martin White


Format & Duration:

48 lectures, 24 hours practical; 12 weeks
Target Groups:
· All EOS and non-denominated students

· Recommended to Marine Science, Environmental Science, Physics, Chemistry and Engineering students.

Structure:
· Ocean satellite remote sensing

· Chemical and physical oceanography

· Understanding the seabed with acoustic remote sensing

· Habitat mapping

· Dating of sediments

· Palaeo-climate record in sediments

· Sediment dynamics

Assessment:
Three hour theory examination (70%) and continuous assessment/practicals (30%).
Additional Learning Outcomes:
· Experience with oceanographic and marine geophysics equipment

· Familiarity with modern research vessel operations

· Interpretation of quantitative marine geoscience data sets

· Case studies in integrated coastal zone and ocean management

· Skills appropriate for a career in marine geoscience

Suggested Reading:
Jones, E.J.W. (1999). Marine Geophysics. Wiley.
Andrews, J.E., Brimblecombe, P., Jickells, T.D. & Liss, P.S. (2004). An Introduction to Environmental Chemistry. Blackwell.
	Third Year
	EOS314 Igneous & Metamorphic Petrology
	Semester 1
12 ECTS


Aims:
This module aims to build on the knowledge and abilities students gained during the 2nd year course on ‘Materials of the lithosphere’.  Students will learn to classify the crystalline rocks formed at high temperatures and pressures, and to interpret the mineralogy and texture of rocks in relation to their mode of formation.

	Course conveners:
	Lecturers:

	Kathryn Moore, Martin Feely
	Martin Feely, Kate Moore


Format & Duration:
36 lectures, 36 hours practical/fieldwork; 12 weeks
Target Groups:
· All EOS and non-denominated students

· Chemistry students

Structure:
· Igneous rock description and interpretation

· Metamorphic rock description and interpretation

· Igneous and metamorphic rock genesis formation
· Experimental simulation of rock formation conditions

Assessment:
Three hour theory examination (70%) and continuous assessment/practicals (30%)
Additional learning outcomes:
· Improved optical mineralogy

· Rock description and mineral association

· Phase diagram interpretation

Suggested reading:
Best, M.G. (2003). Igneous and Metamorphic Petrology. Blackwell Publishing.

Deer, W.A., Howie, R.A., & Zussman, J. (1996). An introduction to the rock-forming minerals. Longman. 

Perkins, D. & Henke, K.R. (2000). Minerals in Thin Section. Prentice Hall.  

Yardley, B.W.D. (1989). An Introduction to Metamorphic Petrology. Longman.

	Third Year
	EOS316 Fundamental Skills 3 in EOS
	Semester 2
12 ECTS


Aims:
This module will provide students with the basic field mapping and computational skills that are required for Earth and Ocean Sciences. The lectures will describe the main types of EOS data, how they are located on Earth’s surface, how they can be analysed statistically and how they can be used to make digital maps using a Geographic Information System approach.  The approach to the field skills element of the course will be strongly ‘hands on’ with students gaining valuable experience in geological, geophysical and oceanographic methods of data collection. This course is designed to train students for dissertation work in the final year.
	Course convener:
	Lecturers:

	John Murray
	John Murray, Tiernan Henry, Martin White


Format & Duration:
Eight 2-hour practicals, 4 lectures, 96 hours field work; 12 weeks
Target Groups:
· Compulsory for denominated EOS students

· Compulsory for non-denominated students who are considering continuing in EOS in 4th year.
Structure:
· Introduction to EOS data and statistics

· Digital map making and analysis of landscapes

· Geological, Geophysical and Oceanographic fieldwork
Assessment:
Continuous assessment and practicals (100%); three hour practical examination for repeat students

Additional learning outcomes:
· Observation and recording of scientific data.

· Teamwork and personal survival skills in often difficult and challenging conditions

· Skills in processing, displaying and interpreting data e.g. using Excel or Matlab

· Computing and field skills attractive to potential employers

· Cartographic skills

Suggested Reading:
Barnes, J.W. & Lisle, R.J. (2003). Basic Geological Mapping 4th Ed. Wiley-Blackwell.
	Fourth Year
	EOS427 Field Project/Honours Dissertation & Field Trip
	Semester 1 & 2
20 ECTS


Aims:
This module will provide students with the advanced field and computational skills that are required for Earth and Ocean Sciences graduates seeking employment.
	Course convener:
	Lecturers:

	John Murray
	EOS Staff


Format:
Field work, seminars and presentations

Target Groups:
Compulsory for EOS students

Timing and duration:
Field work to be completed in the summer before fourth year, or in the first semester of fourth year (depending on nature of project). Residential field trip is held in the first semester of fourth year.
Structure:
· Data collection, processing, interpretation, map making

· Presentation
· Report (thesis) writing and submission

· Field book/field sheets submitted
Assessment:
The thesis will be examined by continuous assessment based on: performance in field; data acquisition (evidence from notebooks etc.), data processing, data interpretation, departmental presentation, draft final report and the quality of the completed thesis. A detailed timetable for submission will be given to students at the start of fourth year.
Additional learning outcomes:
· Observation and recording of scientific data.

· Teamwork and personal survival skills in often difficult and challenging conditions

· Skills in processing, displaying and interpreting data e.g. using Excel or Matlab

· Computing and field skills attractive to potential employers

· Cartographic skills

Suggested Reading:
To be supplied by Project Supervisor.
	Fourth Year
	EOS416 Climate Change, Energy & Resources
	Semester 1
10 ECTS


Aims:
This course aims to highlight interdependencies between climate change, energy and resources by (1) presenting the evidence for the natural variability in Earth’s climate throughout time, (2) highlighting some of the fundamental processes operating at Earth’s surface that are related to climate change, (3) assess the impacts of recent anthropogenic climate change. These form the background for presentations on the rationale, processes and consequences for extracting and utilizing Earth’s natural resources and, alternative energy sources. The course ends with a presentation climate change adaptations, mitigation technologies and practices.

	Course convener:
	Lecturers:

	Martin Feely
	EOS Staff


Format & Duration:
48 lectures (6 hours per week for ~ 8 weeks) with ~ 48 lectures, plus 4 mini-projects
Target Groups:
· All EOS students 
· Anyone with 1st year EOS and any subsequent EOS course 
Structure:
· Climate Change, Energy and Society

· Climate and Plate Tectonics

· Climate History

· Energy and Natural Resources

· Green Energy

· Recent Climate Change 

· Anthropogenic Climate Change

· Climate Change, Adaptations and Mitigation
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Additional Learning Outcomes:
· Library and literature analysis skills, oral presentation skills.
Suggested Reading:
To be supplied by lecturers.

	Fourth Year
	EOS Advanced Courses
	Semester 2
10 ECTS


After discussions with academic staff, students will be given the opportunity to specialise in three disciplines within EOS, completing three (out of five) Advanced Courses. Each course will consist of a mixture of formal lectures, practicals, research-based seminar learning environments and possibly a small amount of field work.
The courses will be timetabled at the start of the second semester in consultation with students.

Each course will be assessed by one 3-hour paper and by continuous course work.
	Fourth Year
	EOS411 Environmental & Marine Geophysics
	Semester 2
10 ECTS


Aims:
This course explains the application of geophysics to a wide range of environmental and marine problems using a mixture of lectures, student essays and practical project work. 
	Course convener:
	Lecturers:

	Eve Daly
	EOS Staff


Structure:
Marine gravity; Archaeological magnetometry; Electrical & electromagnetic methods for hydrogeology and engineering; Marine seismic reflection and environmental ground-penetrating radar processing; Geophysical computer modeling.
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Sample Reading:

To be supplied by lecturers.
Prerequisite Courses:
EOS311 Environmental Geoscience, 
EOS313 Marine Geoscience or 
EOS315 Structural Geology & Plate Tectonics
	Fourth Year
	EOS412 Environments & the History of Life
	Semester 2
10 ECTS


Aims:
This course examines the development of natural environments alongside the evolution of life. 
	Course convener:
	Lecturers:

	John Murray
	John Murray, Mike Williams


Structure:

The environments component of this course covers palaeoenvironments as revealed to us by

It includes the following themes: Evolution of environments; Darwinism; Beginnings of life; Precambrian environments; Fluviatile, deltaic, shallow and deep marine environments; Economics of natural environments; Colonization of the land; Extinctions; Evolution of mammals. 
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Sample Reading:

To be supplied by lecturers.
Prerequisite Courses:
EOS212 and/or EOS312 Sediments and Biosphere
EOS313 Marine Geoscience or EOS311 Environmental Geoscience
	Fourth Year
	EOS413 Biophysical & Biogeochmical Interactions in the Oceans
	Semester 2
10 ECTS


Aims:
This course examines biophysical and biogeochemical interactions in the ocean. 
	Course convener:
	Lecturers:

	Martin White
	EOS Staff


Structure:

The course focuses on seamounts and benthic ecosystems, seasonal fluxes to the deep sea, frontal processes, global influences and feedbacks, biogeochemical modeling.
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Sample Reading:

To be supplied by lecturers.
Prerequisite Courses:
EOS313 Marine Geoscience 
	Fourth Year
	EOS414 Petrogenesis of Igneous & Metamorphic Rocks
	Semester 2
10 ECTS


Aims:
This course takes a quantitative and qualitative approach to petrogenesis, using a series of thematic problem-based lectures and practicals. 
	Course convener:
	Lecturers:

	Martin Feely
	EOS Staff


Structure:

Thematic sessions are centred around the following topics: Igneous geochemistry; Partial melting; Magmatic evolution; Tracing magma sources; Magma mixing; Magmatic volatiles; Eruption mechanisms; Progressive metamorphism; Metamorphism of old crust and orogens; Geothermobarometry; Pressure-Temperature-time paths; Fluid inclusions
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Sample Reading:

To be supplied by lecturers.
Prerequisite Courses:
EOS214 and either EOS314 Igneous & Metamorphic Petrology or EOS315Structural Geology & Plate Tectonics
	Fourth Year
	EOS415 Applied Geoscience
	Semester 2
10 ECTS


Aims:
This course focuses on the practical application of geological techniques and methodologies for use in site and resource assessment.
	Course convener:
	Lecturers:

	Tiernan Henry
	EOS Staff


Structure:

Course work includes the following themes: Analysis of map data in three dimensions; Resource assessment; Digital analysis: Presentation of spatial, vectorial and scalar data relevant to geoscience report writing.
Assessment:
Three hour theory examination (70%) and continuous assessment (30%)

Sample Reading:

To be supplied by lecturers.
Prerequisite Courses:
EOS311 Environmental Geoscience

EOS312 Sediments & Biosphere

EOS314 Igneous & Metamorphic Petrology or EOS315 Structural Geology & Plate Tectonics
NOTES
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