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Introduction 
 

This handbook describes the courses taught in the first and second year of the BSc Environmental Geoscience 

programme.  You will share some of the courses with other Earth Science-related degree programmes as well 

as those under the Ecological Geoscience banner. A synopsis of each individual course is given in this 

handbook. 

 

This handbook also includes details of timetables for each course, the number of credits you are expected to 

achieve in years 1 and 2 of your degree programme and details of learning outcomes for each course. 

 

The details contained in the handbook are correct at the time of publishing. 

 

Should you have questions and/or problems with a specific course, you should contact the course organiser in 

the first instance. Matters of a general programme nature should be addressed to your Degree Programme 

Convenor, Dr Bryne Ngwenya 

 

Dr Bryne Ngwenya 

Degree Programme Convenor 

BSc Environmental Geoscience 

Environmental GeoSciences Years 1 and 2 
 

The first year of your Environmental Geoscience BSc programme broadly follows the same format as other 

Earth Science programmes and covers a broad spectrum of topics, including 3D mapping and cross-section 

skills, and the interaction between geology, chemistry, physics and biology affecting the surface processes of 

the planet, with a focus on developing practical skills both in the field and in the laboratory.  

 

The second year of the programme is designed to lay the foundation for Honours years by focussing on 

developing a good understanding of the properties of geological materials and the processes that operate in 

the Earth’s system at local and global scales. Consequently, the Ocean, covering as it does more than 75% of 

the Earth’s surface is a key system in your studies. 

 

Most second year courses are assessed through a mixture of continuous class work and examinations, the 

former sometimes linked to laboratory or field work. Most students perform better on class work than in 

exams and this is a good mechanism to improve your overall grade. It is therefore critically important that 

pieces of class work are submitted on time to help you maximise your grade. 

Your course choices 
 

In your first two years of study, you will be required to take and pass 240 credits of courses. 

 

In the first year of the BSc Environmental Geoscience degree, you must complete 80 credits of compulsory 

science courses and 40 credits of optional courses. The compulsory courses include Earth Dynamics, Earth 

Modelling and Prediction 2, Introduction to the Geological Record and Evolution of the Living Earth, which lay 

the foundations for future study and give students a broad introduction to the Earth Sciences. 40 credits of 

optional courses may be any course from throughout the University.  



 

The second year of your programme is built around three core courses, these being Oceanography, 

Environmental Geochemistry of the Earth’s Surface and Geomaterials. All are critical to equip you with the 

skills required to be an environmental geoscientist while also introducing you to fundamental processes that 

operate in the Ocean and on land. The rest of your 60 points will come from a range of Level 8 courses 

available in the school and across the University, bearing in mind timetabling issues.  

 

Chemistry is fundamental to many of the processes that operate in the Earth system and is imbedded in many 

of your courses. While most of you will have come in with some level of chemistry at Highers, A-Level or 

International Baccalaureate, we strongly recommend that you include chemistry amongst your options, either 

as Introductory Chemistry for Biologists (for those WITHOUT Highers/A-Level/Baccalaurate) and Chemistry 1A 

if you have a grade B or better at Highers/A-Level/Baccalaurate. Please discuss this with your personal tutor 

during your course enrolment. 

Course summary 
 

The table below contains brief details of each course in the BSc Environmental Geosciences Year 3 degree 

programme table. Further details of each course are found later in this guide. 

 

BSc Environmental Geosciences Compulsory courses 

Course 
Code 

Course Title Course Organiser Course Secretary Sem Year Credits 

EASC08001 Earth Dynamics Dr Cees-Jan De 
Hoog 

Mrs Nicola Clark 1 1 20 

EASC08017 Introduction to the Geological Record Dr Kate Saunders Mrs Nicola Clark 2 1 20 

EASC08023 Evolution of the Living Earth Dr Alex Thomas Mrs Nicola Clark 1 1 20 

EASC08018 Earth Modelling and Prediction 2 Dr Daniel 
Goldberg 

Mrs Nicola Clark 2 1 20 

EASC08004 Oceanography Dr Simon Jung Mrs Nicola Clark 2 2 20 

EACS08021 Geomaterials Dr Tetsuya 
Komabayashi 

Mrs Nicola Clark 1 2 20 

EASC08024 Environmental Geochemistry of the 
Earth's Surface 

Dr Bryne Ngwenya Mrs Nicola Clark 1 2 20 

 

Popular Optional courses 

Course 
Code 

Course Title Course 
Organiser 

Course Secretary Sem Year Credits 

CHEM07001 Introductory Chemistry for Biologists Dr Peter Kirsop Miss Claire Dickson 1 1 20 

CHEM08016 Chemistry 1A Dr Peter Kirsop Miss Claire Dickson 1 1 20 

EASC08011 Natural Hazards Dr Eliza Calder Mrs Nicola Clark 1 n/a 20 

EASC08008 Introduction to Geophysics Prof Wyn 
Williams 

Mrs Nicola Clark 2 n/a 20 

EASC08016 Physics of the Earth Dr Mark Naylor Mrs Nicola Clark 2 2 20 

EASC08020 Global Tectonics and the Rock Cycle Dr Jenny Tait Mrs Nicola Clark 2 2 20 

ENVI08001 Sustainability, Society and 
Environment 

Dr Ondřej 
Mašek 

Miss Christine Lee 2 n/a 20 

 

Contact details for Course Organisers and Course Secretaries are included in the detailed descriptions of each 

course, found later in this guide. 

 

 



Key Dates 
The table below details key University and School dates throughout the 2017/18 academic year. 

These dates are correct at the time of publishing and may be subject to change. 

 

2017 

11th – 15th September  Welcome Week (http://www.ed.ac.uk/students/new-
students/events) 

TBC Welcome talk (11:10 – 12:00) 

TBC Careers Presentation (10.30 – 11.00) 

18th September Start of Teaching Block 1 

TBC  Student Staff Liaison Committee meeting 

20th October End of Teaching Block 1 

23rd October Start of Teaching Block 2 

TBC  Winter Exam diet timetable published 

TBC  Student Staff Liaison Committee meeting 

TBC Graduations start 

TBC  Student Staff Liaison Committee meeting 

 School of GeoSciences graduation ceremony 

 Graduations end 

1st December  End of Teaching Block 2 

 Revision 

 Examinations start 

22nd  December End of Semester 1/End of Examinations 

 

2018 

12th January Winter Teaching Vacation ends 

15th  January Start of Teaching Block 3 

TBC Student Staff Liaison Committee meeting 

16th  February End of Teaching Block 3 

TBC Innovative Learning Week 

26th February Start of Teaching Block 4 

TBC Spring Exam diet timetable published 

TBC Student Staff Liaison Committee meeting 

6th April End of Teaching Block 4 

9th April Spring Teaching Vacation starts 

20th April Spring Teaching Vacation ends 

23rd-27th April Revision week 

 Examinations start 

 End of Semester 2/End of Examinations 

 Summer Teaching Vacation starts 

TBC Graduations start 

TBC  School of GeoSciences graduation ceremony 

TBC End of Graduations 

 

 

Course submission deadlines can be viewed on the Teaching Organisation Deadline Diary at 

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/to-overview 

 

 

 

http://www.ed.ac.uk/students/new-students/events
http://www.ed.ac.uk/students/new-students/events
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/to-overview


 

  



Course Information 

EASC08001 Earth Dynamics 

Course 
Organiser: 

CEES-JAN DE HOOG Other Key Staff: JENNY TAIT; IAN MAIN; 
GODFREY FITTON; STUART 
HASZELDINE 

Course 
Secretary: 

NICOLA CLARK Course location: Central/Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

Volcanoes, earthquakes, mountain chains and the diversity of the Earth's rocks tell us that the Earth has been a 

dynamic planet since its formation 4.6 billion years ago.  This course has two main aims: to impart an 

understanding of the processes which shape the Earth, and to develop practical skills in recognising the 

evidence of these processes in rocks, both in the field and in the laboratory.  The course will have a primary 

focus on the materials of which the Earth is made, how the major constituents are distributed between core, 

mantle and crust and how this changes with time through the agencies of plate tectonics and volcanism. 

Geological resources, from energy, to minerals, and water, are essential for all aspects of society. How these 

resources are categorised, and where they are they formed is part of our fundamental understanding of the 

Earth as an integrated system.  

 

 Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08001_SV1_SEM1 

http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08001.htm 

 

Learning Outcomes 

Students will develop a broad understanding of key, defining geological concepts and theories: the internal 

divisions of the Earth and its dynamic evolution via plate tectonic processes, the formation of sedimentary, 

igneous and metamorphic rocks, the mechanisms by which rocks deform and break at depth in the Earth, and 

the dynamic geological settings in which these processes operate.  This will be achieved through routine, 

geological techniques: laboratory practicals including hand specimen and thin section analysis, fieldwork and 

ICT exercises.  These ICT exercises will involve interpretation of deep Earth processes from geophysical data 

sets and virtual fieldwork exercises.  Practical classes will be the basis for investigating professional level 

problems and issues to formulate evidence-based solutions using the techniques listed above.  During these 

practical sessions students are expected to manage their time effectively and work both independently and 

with others. 

 

Assessment and Feedback information  

http://www.docs.sasg.ed.ac.uk/academicservices/regulations/taughtassessmentregulations.pdf 

 

All details related to extensions procedures and late penalties can be found in the: 

School of GeoSciences General Information Handbook 2016-17 

  

 

Opportunities for feedback 

Feedback is the process of giving constructive comment to you so that you can improve your performance. 

During this course there is an opportunity for verbal feedback during all practical sessions. Your practical 

folders will be assessed twice during the course and comments made on the quality of work and where 

improvement is possible. There are also two field trips. After the first trip, formative feedback will be provided 

which can feed forward to your assessed notebook mark after the second field excursion. If at any point during 

the course you require clarity please contact the CO in the first instance. 

 

https://path.is.ed.ac.uk/courses/EASC08001_SV1_SEM1
http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08001.htm
http://www.docs.sasg.ed.ac.uk/academicservices/regulations/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


Assessment details 

Written Exam: 60%, Course Work: 40%, Practical Exam: 0%. 

 

You must pass both components to obtain an overall pass. 

 

 

Course Work 

The course work component includes your weekly practical workbooks as well as field trip attendance and 

notebook write up. The practical workbooks will be examined twice during the semester. The first practical 

mark will be based on work completed in selected sections the first set of practicals (Block 1, up to the end of 

Week 5), the second on work completed in selected sections of the second set of practicals (Block 2, practicals 

in Weeks 7-10). Your practical books will be submitted at our Assessment Submission Point (Grant Institute, 

Teaching Organisation Office) for marking mid-way through the semester (end of Week 5 to beginning of Week 

6) and following your Week 10 practical. They will be marked within a week of submission and will be available 

for collection by you in time for your next practical or for end-of-semester revision.  

Incomplete practicals or practical workbooks, or absence from a practical where workbooks are marked, will 

be penalised unless you have special circumstances supported by doctor’s note or letter from your Student 

Support Co-ordinator. Be sure to submit your two field-related IT assignments within your workbook. 

In addition to the practical workbook you are required to submit your field notebook for marking after each 

field trip. The second mark will contribute towards your overall ‘practical’ mark.  

 

Written Exam (Theory Examination):  

A two-hour theory exam based on short answers and multiple choice questions will be held at the end of 

Semester 1. Further information will be provided on this in due course. 

The Semester 1 Theory examination will be worth 60% of your final mark.  

The theory re-sit examination will be held in August 2017. 

 

If you fail to pass both components at first attempt the following will happen: 

Fail coursework, pass exam: Alternative coursework will be assigned which requires all exercises in the 

practical folder to be completed AND extra petrographic description work. Deadline to submit work to TO 

Grant Institute 3 pm March 29th, 2016. Exam mark stands no resit allowed. 

Fail exam, pass course work: Resit exam in August exam diet; Coursework mark carried forward. 

Fail exam, fail coursework: Resit exam in August exam diet; Alternative coursework to be completed including 

all exercises in the practical folder AND extra petrographic description work. Deadline to submit work to TO 

Grant Institute 3 pm March 29th, 2016. 

 

Marks should be regarded as provisional until after the final examiner’s meeting, which will be held in January 

2017.   

 

Assessment deadlines 

Practical workbooks to be handed in after the practical during week 5 or week 6 depending on practical 

session as follows: 

Monday, Tuesday, Wednesday practical classes to hand in by 4pm on Friday Week 5. 

Thursday, Friday practical classes to hand in by 4 pm on Monday of Week 6. 

 

Pre-requisite courses 

N/A 

 

Timetable     
Semester: Semester 1    

Lectures: Monday   10:00 – 10:50 LT3 Appleton Tower 
Wednesday 10:00 – 10:50 LT1 Appleton Tower 

   



Friday  10:00 – 10:50 G.07 Meadows LT, Doorway 4, Medical School, Teviot 

Practical 
classes: 

Mon, Wed, Thurs, Fri     14:00 – 17:00            JCMB, Lab 6307  
Tues                                   09:00 – 12:00           JCMB, Lab 6307 

   

Tutorial: n/a    
 

 

 

Syllabus 
 
Week 1. September 19st – 23rd  

L1 – Course Introduction. Earth in space and its Solar System context. Meteorites, volcanoes and the 
materials and composition of the Earth (De Hoog) 
L2 - Earth through time: an introduction to the evolution of the Earth, geological time and the evidence 
for a 4550 million year old planet (De Hoog) 
L3 - Earth Structure.  An introduction to the lithosphere and asthenosphere, heat flow, the evidence for 
plate tectonics, and continental versus oceanic plates (Tait) 
 
IT exercise 1: Web based Virtual Fieldtrip – accessed via Learn. 
Practical 1: Assay of the Earth – Earth materials and Composition  

 
Week 2. September 26th- September 30th  
 

L4 – Constructive plate margins. Plate boundaries, sea floor spreading, oceanic crust and magnetic 
anomalies (Tait) 
L5 – Destructive plate margins: Subduction zones, continental collision and orogenesis (Tait) 
L6 – Plate Motion and sedimentary processes (Tait) 
 
Practical 2: The nature of the lithosphere and asthenosphere 

 
October 1st OR 2nd. FIELD TRIP 1: PEASE BAY & SICCAR POINT.  
ATTENDANCE IS COMPULSORY. Meet at Appleton Tower, ready to depart at 09:00.  
 
Week 3. October 3rd – 7th  

L7 – Isostasy and tectonic driving forces (Tait) 
L8 – Continental rifting and sedimentation (Tait) 
L9 – Introduction to geophysics, seismology and the structure of the Earth. Importance of geophysics, 
and investigation of the structure of the deep earth through seismology (Main) 
 
Practical 3: Aspects of the motions of lithospheric plates 

 
Week 4. October 10th-14th  

L10 - Earthquakes and seismotectonics. Different types of waves which travel through the Earth, and 
examine how seismology can be used to locate, measure and understand earthquakes (Main) 
L11 - Refraction and reflection seismology. Differences between refraction and reflection seismology 
and how each technique allows us to comprehend the subsurface. Using active seismology to assess 
near surface solid earth structures (Main) 
L12- Magnetism. Earth’s magnetic field, geophysical techniques which use magnetic properties of the 
solid Earth to understand geological processes (plate tectonics, sea-floor spreading etc) (Main) 
 
Practical 4: Be a Seismologist 

 
Week 5. October 17th – 21st   

L13 – Gravity measurements, how certain corrections needs to be applied to measurements to yield 
useful results, and what the results mean to understanding the subsurface (Main) 
L14 – Magmas and igneous rocks; why volcanoes form; igneous intrusions (Fitton) 
L15 – Volcanoes and volcanic hazards (Fitton) 
 
Practical 5: Introduction to a microscope- optical mineralogy. 
IT exercise2: Introduction to Holyrood Park – Learn exercise to be completed before field trip. 



 
Sat 22nd October OR Sun 23rd October. FIELD TRIP 2: Holyrood Park / Salisbury Crags / Arthur’s Seat  
ATTENDANCE IS COMPULSORY.  
Meet at 09:00 sharp at the grassy parkland area near the roundabout just inside from the St Leonards / 
Pollock Halls entrance to Holyrood Park. Field trip ends at approximately 12:30 pm.  
Week 6. October 24th – 28th 
 

L16 – Introduction to rock-forming minerals (Fitton) 
L17 – Basic crystallography (Fitton) 
L18 – Composition and texture of igneous rocks; mineralogy and classification (Fitton) 
 
Tutorial: Maps practical exercise 

 
Week 7. October 31st – November 4th  
 

L19 – Magma evolution and fractional crystallisation (Fitton) 
L20 – Supervolcanoes, hot-spots and large igneous provinces (Fitton) 
L21 – Non-silicate minerals; economic mineral deposits (Fitton) 

 
Practical 7. Salisbury Crags exercise; Salisbury Crags dolerite under the microscope; Top-ten silicate 
minerals. 

 
Week 8. November 7th – 11th  
 

L22 – Deformation of rocks: Stress, strain and deformation markers. Brittle and ductile behaviour and 
their manifestations – faults, shear zones and folds. Folding and thrusting in mountain belts young and 
old (De Hoog) 
L23 – Metamorphism: The process of metamorphism. Change in mineralogy and texture to yield new 
rocks from old. Recrystallisation, reaction, equilibrium. The main metamorphic rock types in brief, 
arranged by texture and structure (De Hoog) 
L24 – Metamorphic rocks and minerals: The key metamorphic minerals in rocks of shale-like 
composition.  
Factors of metamorphism: Pressure (P), temperature (T), fluids and strain. Timescale as a key parameter 
(De Hoog) 
 
Practical 8: Igneous rocks in hand specimen and under the microscope; fractional crystallisation 
exercise; non-silicate minerals in hand specimen. 

 
Week 9. November 14th – 18th  
 

L25 – Contact Metamorphism - aureoles, thermal gradients and mineral zones in pelites. Isograds and 
index minerals. The Ballachulish example. (De Hoog) 
L26 – Regional metamorphism – its scale and importance. Barrows zones, mineral isograds and index 
minerals; relations to P-T diagrams and mineral stabilities (De Hoog) 
L27 – Geological resources. Types of resource : Energy, fossil and renewable; Minerals and geological 
processes; Environmental Services, air and water; Impact on human welfare through history 
(Haszeldine) 
 
Practical 9: Deformation in the Earth. 

 
Week 10. November 21st – 25th  

L28 – Fossil energy, natural processes of genesis, maturation and concentration. Unconventional 
hydrocarbons. Extraction methods and impacts of use, such as air quality, radiation, climate change 
(Haszeldine) 
L29 – Minerals: process styles of enrichment; sedimentary, industrial, metallic and Rare. Technology 
demands, trade, security of supply (Haszeldine) 
L30 – Water resources and supplies in UK and globally, processing demands, population change. Ocean 
acidification and sea level change. Outlook for human control or adaptation, mining sea bed and 
asteroids (Haszeldine) 
 



Practical 10: Metamorphic rocks and minerals; Contact and Regional Cases. 
 
 
Week 11. November 28th – December 2nd   

Revision week – Revision question and answer session with course lecturers. 
 
  
 
 

Recommended reading: 

Dynamic Earth – An introduction to Physical Geology by EH Christiansen & WK Hamblin 

Jones & Bartlett Learning 

Understanding Earth by JP Grotzinger & TH Jordan 

Freeman 7th edition 

 

General interest reading: 

Volcanoes and the making of Scotland by B Upton 

Dunedin 

 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Le

arning_Policy.pdf 

 

Contacts 

Course Organiser Course Secretary 
CEES-JAN DE HOOG NICOLA CLARK 
Email: ceesjan.dehoog@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 8525 Tel: 0131 650 4842 

 

 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Learning_Policy.pdf
http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Learning_Policy.pdf


Course Information 

EASC08017 Introduction to the Geological Record 

Course 
Organiser: 

Kate Saunders Other Key Staff: Rachel Wood, Stuart Gilfillan, 
Mark Wilkinson, Mikael Attal, 
Andy Hein, Mark Naylor, Alex 
Thomas. 

Course 
Secretary: 

Nicola Clark Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

This course is ONLY available to students taking: 

GEOLOGY BSc AND MEarthSci 

GEOLOGY AND PHYSICAL GEOGRAPHY BSc & MEarthSci 

ENVIRONMENTAL GEOSCIENCE BSc 

GEOPHYSICS & GEOLOGY BSc 

PRIMARY EDUCATION WITH EARTH SCIENCES MA (Hons) 

 

The course will teach 3D mapping and cross-section skills, as well as 4D-thinking abilities - areas highlighted by 

both a recent external Teaching Quality Assurance (TQA) and Industry as being a vital skill.  These will be 

taught via integration of maps with rock identification in a way not previously achieved.  The course will also 

introduce the application of online digital databases (BGS and USGS maps; Digital Elevation Models; radar 

interferometry; remote sensing; imagery) in solving global geological problems.  The course will logically follow 

the core course Earth Dynamics (Semester 1), and prepare students for mapping fieldwork at the beginning of 

year 2. 

 

Compulsory fieldtrip to the Lake District on EITHER 9-15 April OR 28 May to 3 June '18. Students will be 

allocated onto one of these trips in Semester 1. Antipated cost of the trip is around £150.  

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08017_SV1_SEM2 

http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08017.htm 

 

Learning Outcomes 

At the end of the semester, student should have gained: 

- knowledge of applied techniques that are necessary to understand and interpret the Earth's surface 

as expressed in maps and other 2/3D data. 

- knowledge of the fundamentals of the analysis and critical interpretation of geological maps. 

- ability to evaluate geological maps and the history they record and apply field mapping skills in 

diverse geological settings. 

- knowledge of the modern remote sensing techniques that can be used to complement the geological 

information recorded at the surface of the Earth. 

- basic understanding of how the combination of geological surface data and remotely sensed data can 

be used to reconstruct the subsurface and assess hazard (earthquakes, volcanoes, landslides). 

 

 

 

 

Opportunities for feedback 

Students will have the opportunity to receive feedback in the following instances: 

https://path.is.ed.ac.uk/courses/EASC08017_SV1_SEM2
http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08017.htm


- Personal 1-to-1 feedback during the practicals, as students progress on the exercises (once a week); 

feedback will be provided by demonstrators and teaching staff. 

- Feedback on exam map practice during Innovative Learning Week: students will complete a cross-

section on previous year’s exam map under the guidance of teaching staff and demonstrators. The 

cross-section will then be marked and feedback provided. 

- Personal 1-to-1 feedback during the Lake District field trip as students progress on producing the 

material that will ultimately be assessed (notebook, map, cross-sections); feedback will be provided 

by demonstrators and teaching staff. 

-  

Examples of feedback can be found here: 

 http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-

marking 

 

Assessment details 

Written Exam: 40%, Course Work: 60 %, Practical Exam: 0%. 

 

Exam: students will annotate a geological map and produce a cross-section and a geological history in three 

hours (50 % map + cross-section, 50 % geological history).  

 

Course work: 

 Two practicals will be assessed, representing 10 % of the final mark each (20% total); students will 

hand in the material they produced at the end of the practical.  

 Three multiple choice quizzes. Two to be held randomly in any of the sixteen lectures given in this 

course in weeks one to nine. These quizzes will only be accessible during the lecture period that the 

quiz is given in, unless special circumstances are submitted. The third will be completed during the 

students’ own time between weeks one and eight. Each quiz is worth 3.333% and together 10% of 

the total course mark. 

 10% for Lake District notebook 

 20% for map and cross section completed during the Lake District field trip. 

 

Students are required to attend and participate in all aspects of the programme of study, including teaching 

sessions, assessments and examinations. Therefore, may we please take this opportunity to remind you that 

all course work assignments fall under the same rules as examinations.  If you miss an assessed piece of 

coursework for any reason, you will need to submit special circumstances via your PT and/or Student Support 

Coordinator.  Therefore please do check the timetable carefully. Assessed practical will not be rearranged on a 

bespoke basis for individual students, unless special circumstances are submitted and approved. The 

University expect all student to be autonomous learners and active participants in their own education. 

 

To pass the course, students need to obtain at least 40% FOR BOTH COURSEWORK AND EXAM. If they do not 

achieve this at the first attempt, the following will apply: 

- If they have failed the exam component but passed the coursework component, they will resit the exam 

in August. 

- If they have failed the coursework component but passed the exam component, their exam mark will 

be carried forward and they will reattempt to pass the coursework next year (they will sign up for the 

course as “coursework only”). 

- If they have failed both components, they will resit the exam in August and will reattempt to pass the 

coursework next year. 

 

Assessment deadlines  

 

- Thursday 15th February 2018 (15 minutes after end of assessed practical #1): cross section (to hand in to 

secretary Nicola Clark in room 332 Grant Institute). 

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking


- Thursday 22nd March 2018 (15 minutes after end of assessed practical #2): questionnaire based on geological 

map (to hand in to secretary Nicola Clark in room 332 Grant Institute).  

- Three multiple choice quizzes to be completed between weeks one and eight. Two to be held randomly in any 

of the sixteen lectures given in this course in weeks one to nine. These quizzes will only be accessible during the 

lecture period that the quiz is given in, unless special circumstances are submitted. The third will be completed 

during the students’ own time between weeks one and eight. 

- Last day of one-week field trip to the Lake District (15th April OR 3rd June 2018), 8:00 am for maps and cross-

sections; on return to the Grant Institute for field notebook. 

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

 

All details related to extensions procedures and late penalties can be found in the  

School of GeoSciences General Information Handbook 2017-18  
 

Pre-requisite courses 

None 

This course is ONLY available to students taking: 

GEOLOGY BSc AND MEarthSci 

GEOLOGY AND PHYSICAL GEOGRAPHY BSc & MEarthSci 

ENVIRONMENTAL GEOSCIENCE BSc 

GEOPHYSICS & GEOLOGY BSc 

 

Timetable 
 

    

Semester: Semester 2    
Lectures: Tuesday 9-10 am         Teviot LT Doorway 5, Medical School 

Wednesday 9-10am    F.21, 7 George Square 

   

Practical class: Thursday 9-11am         JCMB Lab 6231 wks 1-10    

Computer Workshop: Thursday 9-11am         Room 2.02 Drummond Street wk 7    

 

Syllabus 

Teaching 

Week 

Content + lecturer:  
Each Week is composed of 2 lecture slots and one 2 hour practical 

slot 

(MA: Mikaël Attal; SG: Stuart Gilfillan; KS: Kate Saunders; MW: 

Mark Wilkinson; RW: Rachel Woods) 

Mark 

1 
Lectures 

1. Introduction to the course; Introduction to maps (SG)  
2. Introduction to geological time  (RW) 

 

Practical Field map navigation practical, plus ‘orienteering’ course (SG)  

2 

Lectures 

3. Introduction to Stratigraphy (Bio-;Litho-; Chemo- and 
Sequence stratigraphy (RW) 

4. Introduction to unconformities and processes of 
formation (RW)  

 

Practical 
Introduction to structural contours and map interpretation 

techniques; introductory maps (RW) 

 

3 

Lectures 
5. Clastic Sedimentary rocks (RW) 
6. Carbonates (RW) 

 

Practical 
Sea-level curve exercise, link with geological history, hand 

specimen description (RW) 

 

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


4 
Lectures 

7. Introduction to Structural Geology (SG) 
8.  Introduction to hand specimen descriptions and intro to 

fieldtrip (SG) 

 

Practical Introductory structural map with hand specimen description (SG)  

5 

Lectures 
9. Introduction to structure on maps (SG) 
10. How to write a Geological History (SG) 

 

Practical 

Structural map exercise  (SG) 

Assessment = cross-section to be handed in at the end of the 

practical 

 10 

  

 

INNOVATIVE LEARNING WEEK – exam practice using a previous 

year’s map 

 

6 
Lectures 

11. Introduction to igneous geology in the field (KS) 
12. Introduction to metamorphic geology in the field (KS) 

 

Practical Igneous and Metamorphic field relations on geological maps (KS)  

7 

Lectures 13. & 14.Remote Sensing (MA)  

Practical 
Lake District DEM exercise  – Computing Rm, Drummond Street 

(MA) 
 

8 
Lectures 

15. Introduction to Lake District Geology (MW) 

16. Field excursion logistics and how to take notes in a notebook 

(MW). It is essential that you attend this lecture – attendance will 

be monitored. 

 

Practical Case study Geological Map: Lake District (MW and SG)  

9 
Case Study Geological Map no. 2 (SG) 

Assessment = questionnaire to be handed in at the end of the practical. 

 

10 

 

Multiple-

choice 

quizzes 

Three quizzes each worth 3.333%. Two to be held randomly in any of 

the sixteen lectures given in this course in weeks one to nine. The third 

to be completed in students own time between weeks one and eight. 
10 

 EXAM MAP PROBLEM 40 

 
LAKE 

DISTRICT 

Notebooks 

Map and Cross Section 

10 

20 
 

 

Recommended reading 

 

Essential Reading 

 

Bennison, G.M. (2011) An introduction to geological structures and maps. Hodder Education. 

 

Recommended 

 

Coe, A.L. (2010) Geological field techniques. The Open University; Wiley-Blackwell. 

 

Stow, D.A.V. (2005) Sedimentary rocks in the field: a colour guide. Manson. 

 

The Geological Society of London Handbook Series 

 

McClay, K.R. (1991) The mapping of geological structures. J. Wiley. 



 

Jerram, D. (2011) The field description of igneous rocks. Wiley-Blackwell. 

 

Fry, N. (1984) The field description of metamorphic rocks. Open University Press. 
 

 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and

_Inclusive_Learning_Policy.pdf  

 

  Contacts: 

 

Course Organiser Course Secretary 
Kate Saunders Nicola Clark 
Email: Kate.Saunders@ed.ac.uk Email: nicola.clark@ed.ac.uk 
Tel: 0131 650 2544 Tel: 0131 650 4842 

 

 

  

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and_Inclusive_Learning_Policy.pdf
http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and_Inclusive_Learning_Policy.pdf


EASC08023 Evolution of the Living Earth 

Course 
Organiser: 

Alex Thomas Other Key Staff: Stephen Brusatte, Bryne 
Ngwenya 

Course 
Secretary: 

NICOLA CLARK Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

This course is intended as a foundation course for all Earth Science students with emphasis on processes that 

operate at the global scale. The interactions between geology, chemistry, physics and biology affecting the 

origin and evolotion of life, Earth surface processes, and the climate history of the planet are studied. These 

together form the characteristics of the environment in which we live.  

 

This course should also be of general interest to Biology students by providing a thorough basis for 

understanding the geological aspects of global environmental change, and in particular, the evolution of life in 

this context. Chemists will benefit from an application of basic chemical principles to complex natural systems, 

while the course also provides an important background for those interested in temporal phenomena e.g. 

archaeologists. 

 

The course will consist of four main components: 

The first part (13 lectures by Dr Stephen Brusatte) will present the evolution of the Earth in general and of life in 

particular. The roles of the atmosphere and geosphere on changes in the biosphere are discussed, emphasising 

the driving mechanisms (internal and external forcing) for change.  Significant events in earth history are 

considered, including the origin of life, geochemical evolution of the atmosphere, and mass extinctions.  The use 

of isotopic and other geochemical proxies will be introduced and used to illustrate key events. After covering 

this module, students will be able to recall the main features of the evolution of the planet and life on earth. 

The second section (5 lectures by Dr. Alex Thomas) introduces the concept of global climate change across a 

spectrum of time-scales from many millions of years to inter-annual variations.  The emphasis is on identifying 

the main processes that control climate variability and change on these different time-scales, and on using 

examples from Earth history to illustrate how these processes may interact.  This leads to the concept of the 

‘climate system’; a complex coupled system where components may interact to either enhance or reduce any 

initial change in climate.  Natural processes including those related to tectonic activity, weathering of rocks, 

changes in solar output, changes in the Earth’s orbit around the sun, and natural ‘auto-oscillations’ in the climate 

system (such as El Niño Southern Oscillation) are considered, as well as Anthropogenic processes of climate 

change related to changing greenhouse gas and aerosol concentrations in the atmosphere.  From this module 

students will be able to recall the main timescales on which climate change occurs, and will be able to account 

for these scales of change with reference to current understanding on the topic. They will be able to assess the 

degree to which recent climate change is exceptional compared to previous times, and will understand the 

significance and reliability of future predictions based on climate model results.  

  

The second third part (6 lectures by Dr. Bryne Ngwenya) is a basic introduction to the foundations of chemistry 

that underpins our fundamental understanding of natural chemical reactions. The course assumes very little 

chemistry and starts from first principles (fundamental building blocks of matter) to chemical reactions and what 

drives them. The lectures will run in parallel with assessed laboratory practical sessions designed to consolidate 

the application of the chemical concepts to natural substances/processes. On completion of this module, 

students will acquire a solid grasp of chemical principles upon which to build their chemistry skills relevant to 

Earth Materials and Chemical Geology in later years. 

 

The third section (5 lectures by Dr. Alex Thomas) introduces the concept of global climate change across a 

spectrum of time-scales from many millions of years to inter-annual variations.  The emphasis is on identifying 

the main processes that control climate variability and change on these different time-scales, and on using 

examples from Earth history to illustrate how these processes may interact.  This leads to the concept of the 



‘climate system’; a complex coupled system where components may interact to either enhance or reduce any 

initial change in climate.  Natural processes including those related to tectonic activity, weathering of rocks, 

changes in solar output, changes in the Earth’s orbit around the sun, and natural ‘auto-oscillations’ in the climate 

system (such as El Niño Southern Oscillation) are considered, as well as Anthropogenic processes of climate 

change related to changing greenhouse gas and aerosol concentrations in the atmosphere.  From this module 

students will be able to recall the main timescales on which climate change occurs, and will be able to account 

for these scales of change with reference to current understanding on the topic. They will be able to assess the 

degree to which recent climate change is exceptional compared to previous times, and will understand the 

significance and reliability of future predictions based on climate model results.  

 

The final part (6 lectures by Dr. Alex Thomas) looks at earth processes from an integrated point of view through 

a systematic study of biogeochemical cycles.  The major biogeochemical cycles of carbon, nitrogen, and 

phosphorus are discussed and compared and detailed interactive practical sessions are used to illustrate 

measurement, analysis and synthesis of biogeochemical data. Links between the physical climate system and 

biogeochemical cycles are introduced to show how human activity is impacting on the environment.  On 

completion of this module, students will be able to use the terminology and appreciate the merits of the cyclical 

approach to biogeochemistry. They will be able to recall the principal components of each biogeochemical 

element and the processes operating within each reservoir. They will appreciate the differences between the 

biogeochemical elements and also the human impact on each cycle.  

 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08023_SV1_SEM1 

http://www.drps.ed.ac.uk/16-17/dpt/cxecsc08023.htm 

 

Learning Outcomes 

 Students will be able to understand and eveluate the processes that have led to the habitable planet 

thatwe inhabit.   

 Students will be able to assess the degree to which recent climate change is exceptional compared to 

previous times, the drivers of climate change over a range of timescales, and will understand the 

significance and reliability of future predictions based on climate model results. 

 Students will acquire a basic understanding of geochemistry and its application to the Earth system. 

 Students will be able to extract and synthesise data from important publications in these fields. 

 

Opportunities for feedback 

The first Origin and Evolution of Life practical in week 1 will be marked and reterned for feedback. The 

following 3 practicals will be reviewed in the following practical session.  

Reports from the Environmental Chemistry practicals for the first two weeks will be used to provide feedback 

on report writing.  

There will be a Peer marking session for the coursework.  

Examples of feedback can be found here: 

 http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking 

 

Assessment details 

 

THE FORMAT OF THE EXAM WILL BE DIFFERENT FROM PREVIORS YEARS 

The exam will comprise 4 sections (A, Origin and Evolution of Life; B, Global Climatic and Environmental 

Change; C Environmental Chemistry; and D Global Biogeochemical Cycles). Each section will have 2 questions 

(8 in total). Students must answer 6 questions. Students must answer at least 1 question from each section.  

 

https://path.is.ed.ac.uk/courses/EASC08023_SV1_SEM1
http://www.drps.ed.ac.uk/16-17/dpt/cxecsc08023.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking


The course will be delivered through a series of lectures and laboratory practical classes. In the practical 

course, the students will use physical and geochemical measurements to examine various aspects of global 

environmental processes. 

Assessment will be based on a mixture of continuous work elements and a degree exam in December. 

Continuous assessment will contribute 50% and the degree exam 50%.  Continuous assessment will be based 

on the following work elements and allocations: 

 

(i) 10% from précis of 6 academic papers. Students are required to read and summarise a set of four 

scientific papers. A reading list of at least 6 papers, selected from a range of palaeontological and 

palaeoclimatic topics, will be provided.  Summaries should be less than 200 words, typed, in a written 

or bullet point format.  They should concentrate on the main issues addressed by the paper and the 

main conclusions reached.  Credit will be given for scientific clarity, where accuracy and precision are 

retained despite the short word length.  Two of the five submitted summaries will be marked in a 

peer marking session  

(ii) 20% from the Biogeochemistry and fluid flow practical exercises. 

(iii) 20% from the History of Life practical exercises. 

 

Students MUST pass both the Continuous Assessment and Examinations components of the course (with a 

pass mark of 40% each). 
 

Appropriate clothing for practicals  

Practicals in weeks 6-11 involve working with chemicals. For you own safety, and that of others, you must wear 

suitable clothing. Footwear must be closed toe (no sandals or flipflops). Clothing should cover exposed skin – 

shorts, skirts and kilts are not suitable. Long hair should be tied back. Scarfs and long neck ties must not be 

worn in the laboratory. If you insist in dressing up for class then a bow tie is acceptable. You are also expected 

to bring a lab notebook to the environmental chemistry practicals.  

 

Assessment deadlines 

Origin and Evolution of life practical work must be submitted by 4pm on the Friday following each practical.  

The academic summary (precis) must be submitted by 4pm on Friday of week 6.  

The lab reports, and lab notebooks, must be submitted, by 4pm on the day 7days after the last practical.    

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

 

All details related to extensions procedures and late penalties can be found here: 

 School of GeoSciences General Information Handbook 2016-17 

 

Pre-requisite courses 

None  

 

Timetable 
 

    

Semester: Semester 1    
Lectures: Tuesday    9-10 am    LTA, JCMB  

Thursday    11-12 pm    Grant MLT 201  
 Friday    12-1 pm    Grant MLT 201 

   

Practical 
class: 

Tuesday    2-5pm    6231, JCMB wks 1-5  
Ashworth Labs 80 wks 6-11 
Comp Workshop    Tuesday    2-5pm    25 Seater Comp Lab KB Centre wks 6-
10 

   

Tutorial: Monday    12-1pm    JCMB, Rm 6231 Wk 8 &  1-2pm    JCMB, Rm 6231 Wk 8    

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


Computer Workshop: 
 
 

Syllabus 
 

Part I Origin and Evolution of Life (Dr Stephen Brusatte, SB) 

 

Lecture 1 Building a Habitable Earth SB 

Basics of Earth formation and Earth structure, the age of the Earth, the origin of liquid water and the 

atmosphere, why Earth is an ideal setting for the evolution of life 

 

Lecture  2  Origin of Life SB 

What is life?, what materials are necessary for life?, how did life form?, prokaryotic vs. eukaryotic cells, direct 

and indirect evidence for the earliest life, the oldest fossils 

 

Lecture 3 Origin of Complexity  SB 

The Proterozoic world, cyanobacteria and the oxygen revolution in Earth’s atmosphere, origin of eukaryotes, 

the first multicellular life, Snowball Earth and its effects on evolution, the Ediacaran fauna 

 

Lecture  4 The Cambrian Explosion SB 

Life in the Phanerozoic, the origin of skeletons, the Cambrian Explosion: what it was and what caused it, the 

phylogeny of animals, the Burgess Shale, how Cambrian environments affected early animals 

 

Lecture  5 The Evolution of Life SB 

Origin of the major animal body plans, Darwin and the theory of evolution, how to read a cladogram 

 

Lecture  6 Faunal Innovation SB 

The results of the Cambrian explosion: first large predators, modern food webs, substrate revolution, trilobites 

and other important Cambrian groups, Sepkoski’s diversity curve and evolutionary faunas, introduction to 

mass extinctions. 

 

Lecture  7 Palaeozoic Ocean Evolution SB 

What causes evolutionary faunas?, the Great Ordovician Biodiversification Event and the Palaeozoic fauna, 

end-Ordovician mass extinction, amazing Silurian fossil sites in England and Scotland, conodonts and the origin 

of bony vertebrates, the origin of fishes and the evolution of jaws 

 

Lecture  8 The Invasion of Land SB 

The earliest forays onto land and the Rhynie Chert of Scotland, the first terrestrial ecosystems, the origin of 

tetrapods and the rise of vertebrate faunas on land, exciting new tetrapod research in Scotland 

 

Lecture  9 The Permian and Triassic World on Land SB 

The origin of reptiles and amphibians, synapsid-dominated faunas during the Permian, the formation of 

Pangea and its effects on terrestrial evolution, the end-Permian mass extinction, the Triassic recovery and rise 

of archosaurs, the earliest dinosaurs and their competitors, another mass extinction at the end of the Triassic 

Lecture  10  Dinosaurs SB 

The evolution of dinosaurs across their ~160-million-year evolutionary history, the major groups of dinosaurs 

and their salient features and behaviours, dinosaur evolution and palaeogeography, the origin of birds and 

invasion of the sky 

 

Lecture  11 The Rise of Mammals SB 

The end-Cretaceous extinction and the death of the dinosaurs, the earliest mammals and their explosive 

radiation after the end-Cretaceous extinction, “archaic” mammals of the early Paleogene, the Paleocene-



Eocene Thermal Maximum and the origins of the modern mammal groups, later Cenozoic cooling and the 

spread of grasslands, the origin of humans 

 

Lecture  12 Mesozoic and Cenozoic Oceans SB 

The end-Permian extinction and rise of the Modern fauna, the Mesozoic Marine Revolution, Mesozoic 

microfossils and their importance in biostratigraphy, Mesozoic marine reptiles, the diversification of sharks 

and teleost fishes, whales take to the water 

 

Lecture  13 Impact of Life on the Planet SB 

The Gaia hypothesis, an overview of how life has impacted Earth over the course of the last few billion years. 

 

Part  II Global Climatic and Environmental Change (Dr Alex Thomas, ALT) 

 

Lecture 14 Timescales of climatic change ALT 

 The habitable Earth; ‘Faint young sun paradox’; the Climate System; structure, composition and 

circulation of the atmosphere and of the ocean. 

 

Lecture 15 Climate change over millions of years (Academic Precis) 

 Evidence for past climatic change; weathering of rocks as a possible thermostat for Global climate;  

the role of tectonic processes in driving climate change; past ‘greenhouse’ and ‘icehouse’ times in Earth 

history; the Cretaceous ‘greenhouse’ World as an example. 

  

Lecture 16 Glacial-interglacial cycles and millennial timescale climate ALT 

 Variability:  Cooling from the Cretaceous into the modern ‘icehouse’; glacial-interglacial cycles 

of the past 2 million years and the role of orbital forcing;  millennial timescale variability during the last glacial-

interglacial cycle;  climate of the Holocene. 

 

 

Lecture 17 Mechanisms of natural short-term variation in climate ALT 

 Natural short-term variations in climate due to stochastic processes, variations in solar irradiance, 

effects of volcanic eruptions, effects of large meteorite impacts and auto-oscillations such as the El Niño 

Southern Oscillation;  Anthropogenic climate change and the role of greenhouse gases and aerosols. 

Lecture 18 Climate Change: the Past 1000 years and the Next 100 years ALT 

 Sources of information on short term variations in climate; nature and drivers of climate changes over 

the past 1000 years and anticipated changes over the next 100 years. 

 

Part  III Environmental Geochemistry (Dr B T Ngwena, BTN) 

 

Lecture 19 Atoms and atomic structure BTN 

Definition of elements and compounds. The atom and its constituent parts; the nucleus, protons (p) and 

neutrons (n). Atomic number). Atomic weights expressed as atomic mass units. What is the mass of an atomic 

particle? Gram formula weight; Avogadro’s number. Definition of element (same p), and isotope (same p, 

various n). Summary of elements listed by numbers of protons. Representation of elements by their symbol, 

with their atomic number and mass number 

 

Lecture 20 Electronic structure of atoms and periodic table BTN 

Electrons: their relative mass, how far away from the nucleus they are. Electron orbitals: K, L, M shells, orbital 

pairs, electronic configurations. Elements listed by electronic configuration, which dictates the key chemical 

properties we are often interested in: bonding, volatility, metal vs non-metal. Define and explain the key parts 

of the periodic table, via groups, and via split into metal/amphoteric/non-metal 

 

Lecture 21 Chemical Reactions and reaction stoichiometries BTN 



 Bonding of atoms: ionic, covalent, metallic, Van der Waals. Ionic compounds and molecules. What is a 

chemical reaction? How do they occur. Reaction stoichiometries: How to write and balance a chemical 

reaction, 

 

Lecture 22 Reactions in solution BTN 

Ionic solutions. Dissolving things. Solute and solvent. Concept of dissociation into ionic species in solution, 

solubility product and what this means. Activity and Concentrations. Redox chemistry, Eh and pH concepts. 

 

Lecture 23  Drivers of chemical reactions BTN 

Energy considerations: idea of vibrational, translational and rotational contributions to how much energy it 

considerations in making and breaking bonds - enthalpies. 

 

Lecture 24 Composition of the Earth and the Geochemical Cycle: BTN 

Distribution of the elements, importance of water and oxygen, chemical reactions in the oxygen cycle. The 

state-steady geochemical cycle. 

 

Part IV Global Biogeochemical Cycles (Dr Alex Thomas, ALT) 

 

Lecture 25 Introduction to Biogeochemistry ALT 

 Biogeochemical elements, Advantages and disadvantages of the cyclical approach, terminology and 

box models.  

 

Lecture 26 Global Carbon Cycle 1 ALT 

Forms and isotopes of carbon, major reservoirs, a) atmosphere, CO2-seasonal and anthropogenic changes, b) 

hydrosphere-carbon speciation, concept of alkalinity and buffering capacity of seawater, c) lithosphere, 

including fossil carbon burning. 

 

Lecture 27  Global Carbon Cycle 2 ALT 

    Mechanisms for exchange and fluxes between terrestrial biosphere and 

atmosphere, diurnal variations in CO2:  Flux from atmosphere to oceans.  Prime mechanisms of carbon 

transport in oceans, primary and new production.  Fallout fluxes. 

 

Lecture 28  Global Nitrogen Cycle 1 ALT 

 Natural nitrogen compounds HNO3, NO2, N2O, NH3 amines etc.  Biological transformations of 

nitrogen compounds; nitrogen fixation, ammonia, assimilation, nitrification, assimilatory nitrate fixation, 

ammonification and denitrification.   

 

Lecture 29 Phosphorus Cycle ALT 

   Natural forms of phosphorus in the environment. Important reservoirs and sub-

cycles: Weathering of phosphorus minerals and flux of phosphorus to the rivers and oceans. Form of 

phosphorus in the ocean. Deposition of phosphorus to ocean sediments.  Diagenetic concentration of 

phosphorus into economic deposits.  Links between the phosphorus cycle and the carbo-nitrogen cycle. 

 

Lecture 30 Global Sulphur Cycle ALT 

 Sulphur inventories in the aquatic and terrestrial systems.  Fluxes of S in and out of the ocean and the 

conservative behaviour of S. Links between the biogeochemical cycles of N, P and S with relevance to the 

carbon cycle  

 

 

 

 



Recommended reading 

Life on a Young Planet: The First Three Billion Years of Evolution on Earth, A.H.Knoll, Princeton University Press. 

Earth's Climate Past and Future. William F. Ruddiman Freeman and Co. New York 

Global Biogeochemical Cycles, Butcher et al., Academic Press. 

Biogeochemistry: An Analysis of Global Change, W.H. Schlesinger, Academic Press. 

Invertebrate Palaeontology , Clarkson, E.N.K., Blackwell 

Dinosaurs,  Brusatte, S. Benton, M.,  Quercus 

In addition to journal articles and web based content linked on Learn.  

 

http://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf 

 

 

 

Contacts 

Course Organiser Course Secretary 
Alex Thomas Nicola Clark 
Email: Alex.Thomas@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 8749 Tel: 0131 650 4842 

 

 

 

 

 

 

 

 

http://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


EASC08018 Earth Modelling and Prediction 2 

Course 
Organiser: 

Daniel Goldberg Other Key Staff: Mark Naylor 

Course 
Secretary: 

Nicola Clark Course location: Central Area/Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

A mathematical description of Earth systems can both aid in prediction of these systems and lead to deeper 

understanding. In addition, many disciplines in the geosciences are becoming increasingly quantitative. This 

course is designed to give students mathematical skills needed to understand geoscience problems involving 

differentiation, integration, differential equations and the derivation of conservation equations. These topics 

are presented in a geoscience context, with techniques applied to environmental fluid mechanics, geochemistry, 

geomorphology, glaciology and thermal properties of the Earth.  

Students will learn through problem sets, online quizzes, readings and tutorial sessions. 

 

Assessment and Feedback information  

https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf  

 

All details related to extensions procedures and late penalties can be found in the: 

https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf  

 

Learning Outcomes 

Differentiate simple equations 

Integrate simple equations 

Solve simple differential equations 

Derive and solve conservation equations for natural systems 

 

Opportunities for feedback 

- Demonstrator-led tutorial sessions in which students will arrive having worked through some or all of the 

current week's tutorial problem set and ask the demonstrators to work through more challenging problems on 

whiteboard 

- Self- or group-led tutorial sessions where the students will arrive having worked through some or all of the 

current week's tutorial problem set and ask lecturers and demonstrators for personal guidance 

- Answers to select problems from tutorial problem set will be posted on LEARN in following week 

Examples of feedback can be found here: http://www.ed.ac.uk/schools-departments/geosciences/teaching-

organisation/staff/feedback-and-marking 

 

Assessment details 

Written Exam: 60%, Course Work: 40%, Practical Exam: 0%. 

Course work:  3 equally-weighted online multiple choice assessments based on course material and tutorial 

problem sets. 

 

The exam will be worth 60% of the overall course. Of the exam, 60% of the marks are for short questions very 

similar to the tutorial problems and the online assessments; 40% of the marks will be for 2 longer questions 

that require some creative thinking. We will show you how to do well in the longer questions in Week 10. 

Past exams will be available on Learn in the same format as the final exam. The exam questions will vary in 

difficulty – to get the best marks will require you to think creatively about new problems. Partial credit will be 

given for working. 

 

 

https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking


Assessment deadlines 

Assessments will be released every 2 weeks starting mid-semester (exact dates will be given in the spring) and 

approximately 1 week will be allowed for the electronic completion and submission of each. Late submission is 

penalised by 5% a day. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08018_SS1_SEM2 

http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08018.htm 

 

Pre-requisite courses 

EMP1 or highers equivalent 

 

Timetable 

Please see this link for a full list of locations for all lectures and tutorials: 

https://browser.ted.is.ed.ac.uk/generate?courses%5B%5D=EASC08018_SS1_SEM2&period=YR  

 

Semester: Semester 2 

Lectures: Mondays 11 – 12 

  Wednesdays 11 – 12 

  Fridays  11 – 12 

Tutorials: Thursdays 12-1pm 

Fridays 2-3 pm 

 

PLEASE NOTE THERE ARE NO TUTORIALS IN WEEK 1 

 

Syllabus 
Week 1: Introduction, application of mathematics to natural systems 
Week 2: Differentiation, applied differentiation 
Week 3: Integration; introduction, rules, applied integration 
Week 4: Partial differentiation and coordinate systems 
Week 5: Applied partial differentiation and multiple integrals 
Week 6: Ordinary Differential Equations; Heat equation and Diffusion equation 
Week 7: Conservation equations: derivation using Taylor expansion and divergence theorem 
Week 8: Examples of conservation equations 
Week 9: More examples of conservation equations 
Week 10: Can we do this in a computer? and review 
 

Recommended reading 

Stroud and Booth, Engineering Mathematics, Palgrave MacMillan 

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf  

 

Contacts 

Course Organiser Course Secretary 
Daniel Goldberg Nicola Clark 
Email: Dan.Goldberg@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 2561 Tel: 0131 650 4842 

 

 

 

 

 

 

https://path.is.ed.ac.uk/courses/EASC08018_SS1_SEM2
http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08018.htm
https://browser.ted.is.ed.ac.uk/generate?courses%5B%5D=EASC08018_SS1_SEM2&period=YR
https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


EASC08004 Oceanography 

Course 
Organiser: 

SIMON JUNG Other Key Staff: Alex Thomas & Sian Henley 

Course 
Secretary: 

NICOLA CLARK Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

Oceanography  is designed to provide a comprehensive introduction to all branches of Oceanography, namely 

physical, biological, chemical and geological oceanography, for science students. While introducing the basic 

principles the course also aims to provide a solid foundation for marine aspects of advanced courses in 

environmental sciences, geography, sedimentology, marine geology, ecology and meteorology. The course is 

formally divided into physical, biological, chemical and geological oceanography but the multi-disciplinary 

nature of ocean sciences is emphasized through out the course by highlighting the links between disciplines.  

In this course you will find out about ocean currents, both wind-driven surface currents and deep ocean 

currents driven by the effects of temperature and dissolved salts on water buoyancy. The oceans play an 

important part transporting heat from low to high latitudes to maintain a balance in the global heat budget. 

The biological part reviews the different life forms found in the oceans, looking particularly at issues relating to 

biological productivity and biological diversity, adaptation of life forms and differences between various 

marine ecosystems. The chemical part will look at the properties of water, the chemical make up of salt, the 

distribution of dissolved gases and nutrients in the ocean which are vital for life, and the biological and 

physical factors that govern thier occurrence. This set of lectures will also tackle how the ocean functions as a 

self-regulating system while highlighting the unique role the ocean plays in maintaining Earth's climate to be 

hospitable. Human impact on the marine environment is also discussed. The geological oceanography deals 

with the structure and the development of ocean basins, their bedrock geology and the influx of sediments. 

How ocean circulation and climate changes of the past are recorded in ocean sediments and mineral resources 

are also discussed. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08004_SV1_SEM2 

http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08004.htm 

 

Learning Outcomes 

1. A comprehensive understanding of the multi-disciplinary nature of ocean sciences including physical, 

biological, chemical and geological oceanography.  

2. Knowledge of habitats in the ocean, marine organisms and predator-prey relations between them.  

3. Knowledge of surface and deep ocean circulation and their driving mechanisms, the composition of sea 

water and its properties as well as an understanding of the chemical cycles in the ocean and their 

evolution.  

4. Understanding of mechanisms generating ocean bathymetry and sedimentation. 

5. Knowledge of human impacts on marine environments, resources and the ocean's role in global change. 

 

Opportunities for feedback 

There is continued opportunity to either ask questions after the lecture or arrange a meeting with a member 

of staff to discuss questions related to the course. Also, feedback will be given on all three assessed course 

work submissions. Additional feedback will be provided on request. 

 

Examples of feedback can be found here:  

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking 

 

 

https://path.is.ed.ac.uk/courses/EASC08004_SV1_SEM2
http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08004.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking


Assessment details 

Written Exam: 80%, Course Work: 20 %, Practical Exam: 0%. 

 

The written exam consists of four subsections. Each subsection contains two questions requiring a short 

answer and two questions involving a long answer. All of the short answer questions need to be answered. 

With regard to the long answer questions, one per subsections needs to be answered. 

 

20% of the overall mark reflects the combined individual course work marks. Both the exam and the course 

work need to be passed. 

 

Assessment deadlines 

Unless announced differently during class, the hand-in dates for laboratory work are: Marine Biology 

13.02.2018 (first session) and 14.02.2018 (repeat session), Physical Oceanography 06.03.2017 (both sessions), 

Chemical Oceanography 19.03.2018 (both sessions).   

 

Assessment and Feedback information  

https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf  

 

All details related to extensions procedures and late penalties can be found in the 

School of GeoSciences General Information Handbook 2017-18 

 

Pre-requisite courses 

 

Timetable 
 

    

Semester: Semester 2    
Lectures: Tuesdays 12-1 LT 201, Grant Institute 

Thursdays 11-12 LT 201, Grant Institute 
Fridays 11-12 LT 201, Grant Institute 

   

Practical class: Tuesdays and Wednesdays 2-5pm Rm 6307, JCMB 
 

   

 

Syllabus 
 

Week 1 (15/1-19/1) 

Lecture 1 Introduction to the course: branches of oceanography; history of ideas and knowledge 
about oceans; Kelvin and the transatlantic telegraph cable; The Challenger Expedition; 
Nansen and The Fram. New approaches: remote sensing and satellites. Nomination of 
Class Representative (SJ)  

Lecture 2 Why does the Earth have ocean basins and what do they look like: (SJ) The hypsometric 
curve and ocean basin profiles;  the Earth's crust and isostasy;  sedimentation - sources 
and smoothing. convection, conduction and lithospheric plates;  magnetic anomalies and 
the formation of ocean crust;  old plates sink;  the life cycle of an ocean basin.  

Lecture 3 The global ocean-atmosphere heat budget: solar heating and surface radiation; 
evaporation and precipitation; winds and transporting heat and water vapour in the 
atmosphere; the effect of continents. How the oceans help to restore a latitudinal 
imbalance. (SJ)  

Week 2 (22/1-26/1) 

Lecture 4 What drives ocean circulation?: wind-driven and thermo-haline circulation;  wind stress, 
buoyancy, temperature and salinity, Coriolis force and friction;  transporting heat and 
salinity;  turbulence and diffusive mixing;  the water masses;  boundary layers; profiles for 
temperature, salinity, density, light and oxygen concentration.  (SJ)  

https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf
https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


Lecture 5 Waves and Tides: wave geometry and speed;  shallow and deep water waves;  the wave 
source and swell;  interaction with the coast;  breaking waves. Tide-generating forces;  
luni-solar tides;  dynamics of the Earth-Moon-Sun system;  astronomical periodicities;  the 
equilibrium tide and the response of the Earth;   basins, amphidromic points and cotidal 
charts.  (SJ)   

Lecture 6 The surface ocean: Wind driven circulation I: atmospheric flow patterns;  Coriolis force;  
Ekman drift; planetary and relative vorticity;  wind torques and Sverdrup transport;  
better model for asymmetric ocean gyres;  friction and western current jet - the Gulf 
Stream; wave geometry and speed.  (SJ)  

Week 3 (29/1-02/2) 

Lecture 7 The surface ocean: Wind driven circulation II:  sea surface topography and geostrophic 
currents;  simple model for mid-latitude ocean gyres. Case studies(i) subsurface effects 
and coastal upwelling;  (ii) Equatorial currents and (iii) the Antarctic Circum-Polar Current. 
(SJ) 

Lecture 8 Introduction to marine Biology: Introduction to the different habitats of the ocean and 
their inhabitants. Classification of marine life (SJ) 

Lecture 9 Primary productivity 1: Phytoplankton - introduction to marine ecology. Generalities on 
phytoplankton. (SH) 

Week 4 (05/2-09/2) 

Lecture 10 Primary productivity 2: phytoplankton Distribution patterns of marine primary 
productivity. Physical controls on the distribution of phytoplankton. (SJ) 

Lecture 11 Zooplankton I Generalities on zooplankton. Distribution patterns of zooplankton, 
seasonal change and migration of copepods and euphausiids (SJ)  

Lecture 12 Zooplankton II Recycling and energy flow in marine ecosystems; food chains in the open 
ocean, continental shelves and upwelling regions. (SJ)  

Week 5 (12/2-16/2) 

Lecture 13 The nekton realm Generalities on the nekton realm. Deep-sea invertebrates, 
morphological adaptations of midwater and deep sea fishes. (SJ)  

Practical 1 Laboratory examination of marine phyto- and zooplankton. (Repeated on Wednesday) 
Assessed  (SJ); Hand-in at the end of the lab session unless announced otherwise 

Lecture 14 The benthic realm. Distribution of the benthos. Intertidal environments, estuaries, corals 
reefs and deep sea ecology. Distribution and biology of coral reefs. Biology of 
hydrothermal vent communities: species diversification in the deep ocean (SH)  

Lecture 15 Properties of seawater: The fundamental aspect of seawater is its saltiness. This lecture 
introduces the structure of water molecule and its solvent properties (AT).  

Week 7  (26/2-02/3) 

Lecture 16 Sea Salt: A litre of seawater contains roughly 35 grams of salt. This lecture deals with the 
methods for determination of salt contents in seawater, the chemical make-up of sea salt 
its origin, transport to the ocean and its ultimate fate. (AT)  

Practical 2 Laboratory on physical Oceanography.  (Repeated Tuesday & Wednesday) Assessed  (SJ) 
; Hand-in date 07.03.2017 unless announced otherwise 

Lecture 17  The deep ocean: Thermohaline circulation I:  Temperature-salinity plots and the 
fingerprint of water masses;  salinity and temperature effects on water buoyancy;  
evaporation and precipitation;  sea ice formation;  rivers and icebergs;  the temperature 
profile and the rate of thermohaline circulation - Munk's calculation.  (SJ)  

Lecture 18 The deep ocean: Thermohaline circulation II: intermediate ocean waters, case studies of 
Mediterranean Water and Antarctic Intermediate Water; formation of NADW and AABW; 
sinking, upwelling and planetary vorticity; patterns of deep water flow: control of bottom 
topography; case studies of deep water flow  (i) the Atlantic  (ii) the Pacific. (SJ)  

Week 8 (05/3-09/3) 



Lecture 19 Dissolved Nutrients in Seawater: Nutrients such as nitrate and phosphate are essential 
for photosynthesis in the ocean. This lecture deals with how nutrients are recycled with in 
the ocean. (AT)  

Practical 3: Ocean circulation and sea water composition (Wednesday) Assessed (AT); Hand-in date 
20.03.2017 unless announced otherwise  

Lecture 20 Gases and climate: The occurrence of gases such as oxygen and carbon dioxide in the 
ocean is intimately associated with life in the ocean. This lecture discusses the processes 
that govern the distribution of these gases and explores ocean's role in global change. 
(AT)  

Lecture 21 Human impacts on the Ocean: Ocean is long used as a dumping ground for industrial and 
human waste. This lecture will discuss some of the key chemical contaminants introduced 
into the ocean due to human activities and their impacts. Model exams and exam time 
table.  (AT)  

Week 9 (12/3-16/3) 

Lecture 22 Sediments:  General principles, processes and products of modern marine sedimentation 
(SJ)  

Practical 3: Ocean circulation and sea water composition (Tuesday) Assessed (AT); Hand-in date 
20.03.2017 unless announced otherwise   

Lecture 23 Biogenic Sediments: distribution and processes in the ocean, depositional environments 
(SJ)  

Lecture 24 Estuaries: In estuaries fresh water mix with seawater forming a unique coastal 
environment. The lecture explores the estuarine environment, their formation, water 
circulation and various biogeochemical processes unique to estuaries (AT)  

Week  10 (19/3-23/3) 

Lecture 25 Sea level: Evidence of sea level changes in the past, implications for tomorrow (SJ)  

Lecture 26 History of Ocean Basins I: Late Pleistocene oceans (SJ)  

Lecture 27 History of Ocean Basins II: Cretaceous to Cenozoic oceans, build-up of ice sheets and 
effects on ocean circulation, Cretaceous anoxic events (SJ)  

Feedback and Exam preparation details announced during class 

 

Recommended reading 

Invitation to Oceanography, Paul R Pinet, (editions 4, 5, 6 or 7), Jones & Bartlet, Sudbury MA. 

Recommended for further reading 

(Available in the Robertson Library) 

Oceanography: An introduction to the planet Oceanus, Paul R Pinet 

Introductory Oceanography Harold V. Thurman 

Open University Books (Pergamon Press, Oxford) 

Ocean Circulation 

The Ocean Basins: Their Structure and Evolution 

Seawater: It’s Composition, Properties and Behaviour 

Waves, Tides and Shallow-Water Processes 

Ocean Chemistry and Deep Sea Sediments 

Biological Oceanography: An Introduction, Carol M. Lalli and Timothy R. Parsons. 

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf  

 

Contacts 

Course Organiser Course Secretary 
SIMON JUNG NICOLA CLARK 
Email: simon.jung@ed.ac.uk Email: nicola.clark@ed.ac.uk 
Tel: 0131 650 4837 Tel: 0131 650 4842 

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


EASC08021 Geomaterials 

Course 
Organiser: 

TETSUYA KOMABAYASHI Other Key Staff: Kate Saunders, Geoffrey 
Bromiley (Nicci Potts) 

Course 
Secretary: 

NICOLA CLARK Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

In this course we explore the fundamental nature of the material which constitutes the Earth and other 

planets. In the Mineral Science section we consider how atoms are arranged in crystalline materials and how 

this ultimately governs the nature of geomaterials. Interaction of crystalline materials with light, X-rays and 

electrons are used to introduce the theoretical and practical basis behind the polarising microscope, X-ray 

diffraction and electron microscope/microprobe. In Composition of the Earth we review the main groups of 

Earth Materials, considering (1) how structure, chemistry, physical properties, and occurrence are interrelated, 

(2) how earth materials are used in modern research as information sources to reveal the nature of Earth 

processes, and (3) introduce theoretical aspects of modern Earth Materials research (e.g. phase stability and 

transitions). In the final section Chemical Equilibria we consider how the stability and occurrence of 

geomaterials can be predicted and determined numerically using thermodynamics, and consider factors 

governing the rates of Earth processes at variable depths. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08021_SV1_SEM1 

http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08021.htm 

 

Learning Outcomes 

1. To gain a broad knowledge and understanding of the constituent materials which make up the solid 

Earth, and how the study of minerals can be used to understand the processes which have shaped the 

Earth throughout geological time. 

2. To identify, describe and interpret geomaterials from an atomic level to a hand specimen scale, and to 

be familiar with the foundations and application of modern methods used to study geomaterials: 

diffraction, optical mineralogy, electron microbeam analysis 

3. Have a broad understanding of the most important groups of minerals which constitute the Earth, 

and develop an understanding of the relations between different groups of materials, their 

occurrence, formation and stability, and how this information can be used to understand processes 

occurring on the Earth.  

4. To understand how stability of earth materials can be predicted and determined using 

thermodynamics, and how the rates of atomic processes govern Earth processes.  

 

Students are actively encouraged to discuss academic problems with fellow students and to work in 

collaboration: invaluable transferable skills. This course will develop student’s theoretical understanding of the 

study of Earth materials, observational and analytical skills, and numerical skills through lectures and lab-based 

practicals. 

 

Opportunities for feedback 

Coursework will be returned to students within a maximum of 2 weeks of the submission deadline, with 

individual feedback from instructors and with recommendations as to how students can improve their grades. 

General class feedback is also given in practical classes or on LEARN course site. 

In some lectures, instant feedback is provided to large classes using the TOPHAT system. 

Information will be given to students prior to setting assessed work. 

 

 

  

https://path.is.ed.ac.uk/courses/EASC08021_SV1_SEM1
http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08021.htm


Assessment details 

Assessments are based on, written Exam: 50%, Course Work: 50 %, Practical Exam: 0%. 

Written exam is in the end of the semester and covers all the materials from the course. 

Course works are two assessed practicals (Composition of the Earth (40%), Chemical Equilibria (40%)) and 

group poster presentation (20%)).  

 

To pass the course students must achieve an overall mark of 40% or more.  Students must also achieve a 

minimum of 40% in both the Degree examination and in the Classwork component to attain a pass overall, 

whatever their final aggregate mark. 

   

A1 (90-100) = Excellent; outstanding (1st).  A2 (89-90) = Excellent – a high 1st.   

A3 (70-79) = Excellent; (1st).  B (60-69) = Very good; (2.1).   C (50-59)  = Good; (2.2) 

D (40-49) = Pass; (3rd). E (30-39) = Marginal fail. F (20-29) = Clear fail.  

G (10-19) = Bad fail.  H (0-9) = Very bad fail. 

 

Assessment deadlines 

 

Assessed work completed in class time (Composition of the Earth) will be collected in, at the time, by the 

member of staff conducting the exercise.  If you are present for the exercise it is your responsibility to place 

your completed write-up in the receptacle provided or to see that your test paper is presented to whoever is 

collecting the material.  Assessed work done in your own time (Chemical Equilibria) will be submitted 

electronically on LEARN .   

 

The deadline for each assessment is:  end of the semester (written exam); Thursday/Friday of week 4 

(Composition of the Earth); Thursday/Friday of week 7 (Group poster presentation); 12:00am on Monday of 

week 11 (Chemical Equilibria). 

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

 

All details related to extensions procedures and late penalties can be found in the: 

 

School of GeoSciences General Information Handbook 2016-17 

 

Pre-requisite courses 

Students MUST have passed: Earth Dynamics (EASC08001); Evolution of the Living Earth (EASC08023). 

Students who have not taken Evolution of the Living Earth (EASC08023) may take Geomaterials at the 

discretion of the CO. 

 

Timetable 

 

Semester:  Semester 1 

Lectures:  Monday 2-3 pm Grant MLT 201                         

 Thursday 12-1 pm Grant MLT 201    

Practicals:  EITHER Mon 3-5pm OR Tues 11-1pm and Thurs OR Fri 2-5pm    

  Rm 6231, JCMB 

Computer Workshop: Mon 3-5pm, Tues 11-1pm, Thurs & Fri 2-5pm Wk 9 

 

Recommended reading 

Nesse, W.D. Introduction to Mineralogy.  Oxford.  

Putnis, A. Introduction to Mineral Sciences.  Cambridge.  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
file://///groups.geos.ed.ac.uk/geosfield/UG/GeoSciences/UG%20Handbooks/2016-17%20General%20Information%20Handbook/General%20Information%20Handbook.pdf
file://///groups.geos.ed.ac.uk/geosfield/UG/GeoSciences/UG%20Handbooks/2016-17%20General%20Information%20Handbook/General%20Information%20Handbook.pdf


Klein C, Mineral Science.  Wiley.  

Klein, C and Philpotts, A. Earth Materials. Cambridge University Press. 

Hefferan, K and O’Brien. Earth Materials. Wiley-Blackwell.  

Deer, Howie & Zussmann, Intro. to the Rock Forming Minerals.  Longmans  

Anderson G M (2009) Thermodynamics of Natural Systems. Cambridge University Press.  

Best MG (2003) Igneous and Metamorphic Petrology. Blackwell Science.  

Gill R  (1995) Chemical Fundamentals of Geology. Chapman and Hall.  

Langmuir D (1997). Aqueous Environmental Geochemistry. Prentice Hall.  

Bloss, F. Donald,  Introduction to the Methods of Optical Crystallography, Holt, Blond. 

Gay, P.  Crystal Optics   

McKenzie & Guilford, Atlas of Rock-forming Minerals.   

McKenzie & Adams, A Colour Atlas of Rocks and Minerals in Thin Section. Manson 

 

http://www.docs.sasg.ed.ac.uk/AcademicServices/Policies/Accessible_and_Inclusive_Learning_Policy.pdf 

 

Contacts 

Course Organiser Course Secretary 
Tetsuya Komabayashi NICOLA CLARK 
Email: tetsuya.komabayashi@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 8518 Tel: 0131 650 4842 

http://www.docs.sasg.ed.ac.uk/AcademicServices/Policies/Accessible_and_Inclusive_Learning_Policy.pdf


EASC08024 Environmental Geochemistry of the Earth's Surface 

Course 
Organiser: 

BRYNE NGWENYA Other Key Staff: Raja Ganeshram and Greig 
Gregory Cowie 

Course 
Secretary: 

NICOLA CLARK Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

The course focuses on geochemistry of natural waters as imprinted by its interaction with local geology.  It 

takes an integrated view of natural and biological interactions that shape the earth's surface. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08024_SS1_SEM1 

http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08024.htm 

 

Learning Outcomes 

Consolidate knowledge of chemical concepts in Environmental Geochemistry 

Be able to integrate theoretical concepts with their practical applications 

Ability to design and carry out a sampling campaign for environmental analysis 

Acquire skills in geochemical speciation modelling 

Be cognisant of skills in Technical report writing, critical appraisal of analytical data and accounting for 

uncertainties when drawing conclusions, appreciation of assumptions required for modelling. 

 

Opportunities for feedback 

The course includes laboratory practical sessions for which you will submit written reports. The first of these 

will be used for formative feedback to allow you to improve on subsequent reports. You will also get on-going 

feedback from demonstrators during and after practical sessions.  

As this is a new course, We plan to hold 1-2 tutorials during exam revision session. During these sessions, we 

will review the type of questions likely to come up in the exam and discuss how best to tackle them. 

In semester 2, the course team will be available to discuss examination scripts. 

 

Examples of feedback can be found here: http://www.ed.ac.uk/schools-departments/geosciences/teaching-

organisation/staff/feedback-and-marking 

 

Assessment details 

Written Exam: 50%, Course Work: 50 % (35% for lab reports and 15% for fieldtrip report), Practical Exam: 0%. 

There will be an exam in December likely to consisting of a mixture of short answer questions and essay 

questions. The course work will be based on written reports on each of the practicals carried out during 

laboratory sessions, plus a 2500 word report synthesising and interpreting data collected during residential 

field trips/the Keswick weekend fieldtrip. 

 

Assessment deadlines 

Both Laboratory and Fieldwork reports to be submitted should be submitted as a single document by Friday of 

in week 9. 

 

Assessment and Feedback information 

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

All details related to extensions procedures and late penalties can be found in the 

School of GeoSciences General Information Handbook 2016-17 

 

 

https://path.is.ed.ac.uk/courses/EASC08024_SS1_SEM1
http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08024.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
file://///groups.geos.ed.ac.uk/geosfield/UG/GeoSciences/UG%20Handbooks/2016-17%20General%20Information%20Handbook/General%20Information%20Handbook.pdf
file://///groups.geos.ed.ac.uk/geosfield/UG/GeoSciences/UG%20Handbooks/2016-17%20General%20Information%20Handbook/General%20Information%20Handbook.pdf


Pre-requisite courses 

 

ELE or Highers Chemistry 

Earth Dynamics is desirable 

 

Timetable 
 

    

Semester: Semester 1    

Lectures: Monday        11-12pm Rm 5 Crewe 
Teaching Annexe  
Wednesday    11-12pm    Rm 5 Crewe 
Teaching Annexe 

   

Practical class: Tuesday    2-5pm    Rm 80, Ashworth 
Labs wks 1-5 

   

Tutorial: As required. 
 
 

   

 

Recommended reading 

D. Langmuir: Aqueous Environmental Geochemistry 

J.I. Drever: Geochemistry of Natural Waters 

J.E. Andrews et al: An Introduction to Environmental Chemistry 

 

 

http://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf 

 

Contacts 

Course Organiser Course Secretary 
BRYNE NGWENYA NICOLA CLARK 
Email: Bryne.Ngwenya@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 8507 Tel: 0131 650 4842 

 

  

http://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


Optional Course Information 
 

NB: It is highly recommended that students WITHOUT Chemistry at SQA Higher or A-Level take Introductory 

Chemistry for Biologists while those WITH Chemistry at SQA Higher or A-Level should include Chemistry 1A in 

their option courses. 

CHEM07001 Introductory Chemistry for Biologists 

 

Introductory Chemistry for Biologists (CHEM07001) 

CHEM08016 Chemistry 1A 

 

Chemistry 1A (CHEM08016) 

  

http://www.drps.ed.ac.uk/16-17/dpt/cxchem07001.htm
http://www.drps.ed.ac.uk/16-17/dpt/cxchem07001.htm


EASC08011 Natural  Hazards 

Course 
Organiser: 

Eliza Calder Other Key Staff: Andrew Bell and Ruth Doherty 

Course 
Secretary: 

Nicola Clark  Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

The restlessness of our planet is a consequence of the dynamic processes that operate over time both within 

it, on its surface and in its atmosphere. The dynamic character of the Earth System is not only responsible for 

our own existence, but also for inevitable natural hazards. This course will introduce the Earth System as a 

basis for characterising and understanding natural hazards, their causes and consequences.  The major types 

of natural hazard will be described, analysed and assessed in terms of their underlying causes as well as their 

socio-economic and environmental impacts. This course capitalises on natural synergies between subsurface, 

surface and human dimensions of the Earth System. Hazards to be considered will include earthquakes and 

tsunamis, volcanic hazards (local, regional and global scale), meteorological hazards (hurricanes, tornados, 

dust storms, El Nino, flooding and coastal erosion), topographic hazards such as landslides, and hazards arising 

from climate change. The evidence for past natural catastrophes and hazards, recorded in natural archives, will 

be described along with remote sensing methods for documenting current hazards and hazard risk. The 

principles and application of risk assessment and analysis will be considered with respect to case studies. The 

Course comprises 20 lectures supplemented by a series of laboratory classes, together with a directed 

programme of reading. The Course is assessed by degree examination together with a course project and class 

exercises. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08011_SV1_SEM1 

http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08011.htm 

 

Learning Outcomes 

By the end of this course, students will be able to demonstrate a broad knowledge of the main natural hazards 

and therefore be capable of recognising, defining and describing the variety and diversity of natural hazards 

that affect the Earth's surface environments. Students will be capable of explaining the relationships between 

geohazards (earthquakes, tsunamis, volcanism, slope collapse), active tectonic processes expressed on the 

Earth's surface and underlying processes in the Earth. They will also be able to understand and explain the 

relationships between meteorological hazards and the underlying physical processes operating in the 

atmosphere.  Using routine techniques in natural hazard analysis (natural and historical records and remote 

sensing of present-day images) students will develop an appreciation of the incidence and significance of 

impacts as hazards both at present and in the past. An appreciation of the basic principles of risk will be 

developed and then applied to determine the risk associated with specific types of natural hazard, in order to 

appreciate the complexity of dealing with these issues at the professional level. Each student will submit a 

course project addressing key issues in Natural Hazards. 

 

Opportunities for feedback 

The initial class exercise, during the first practical session, will be a formative feedback assignment. Further 

feedback can be obtained from the staff immediately at the end of the lecture, and/or staff and teaching 

assistants throughout the practical sessions. 

 

Assessment details 

Written Exam: 50%, Course Work: 50 %, Practical Exam: 0%. 

 

https://path.is.ed.ac.uk/courses/EASC08011_SV1_SEM1
http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08011.htm


The Course comprises 20 one-hour lectures that are supplemented by a series of 10 one-hour practicals 

(tutorial and feedback) together with four hand-in exercises, a course project and directed programme of 

reading.  

 

The Course is assessed by: 

(a) A two-hour degree examination (50%)  

(b) 4 hand-in exercises (30%) 

(c) Course project (20%) on one of 3 prescribed topics. 

Degree examinations 

There is a 2-hour Degree examination in December. 

 The total degree marks are made up of the Degree Exam in December (50%), course project (20%) and 
from practical exercises (30%). 

 The overall pass mark is 40% but in order to pass the course your marks in the exam and the coursework 
must each be at least 40%. A mark of >50% in one component will not compensate for a mark of <30% 
in the other. It will not be possible for you to resit the coursework components and so your existing 
coursework marks will be used for resit purposes. This means that you will not be able to pass the resit 
exam if your aggregate coursework mark is <40% (i.e. you will have to resit the whole course). 

 Example exam papers are available to help with your revision. 

 The School is empowered to withdraw your right to sit degree examinations if you have persistently 
failed to carry out the work of the course without good reason. Persistent failure to attend lectures, 
failure to attend practical classes or to hand in reports on time will be taken as evidence of inadequate 
performance unless an acceptable reason is given: normally a medical certificate is required in case of 
illness. 

 

Assessment deadlines 

 

Each class exercise will be completed over two practical sessions and will be handed in on completion. The first 

of these will be for formative feedback, the subsequent 4 exercises will be part of the course assessment. The 

exercises will be handed in, in hard copy, to the Teaching Office in the Grant Institute, every second Monday 

by 2pm. 

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

All details related to extensions procedures and late penalties can be found in the School of GeoSciences 

General Information Handbook 2016-17 

 

Pre-requisite courses 

N/A (this is an introductory level 8 course). It is aimed at students with at least some science backgound. 

 

Timetable 
 

    

Semester: Semester 1    
Lectures: Tuesdays 12:10 – 1.00pm Teviot LT – Doorway 5 

 
Fridays 11:10am – 12.00pm Teviot Lecture Theatre - Doorway 5  

Week1, week 3 – week 10 
 

Fridays 11:10am – 12.00pm - Lecture Theatre G.03 
Week 2 only  
 

   

Practical class: Thursdays 10-12pm Room 2.02 Drummond or Fri 9-11am Room 2.02 Drummond.    
Tutorial: n/a    

 

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


Syllabus 
 
Weeks 1-2:  Introduction (Dr. Eliza Calder) 
L1-L4: Our Restless Earth and Natural Hazards.  
The basic character and features of the Earth as a site for natural hazards. Plate tectonics, sites of 
earthquakes, volcanism and tectonic activity versus areas of little activity. Definition, types of natural 
hazard, broad features and characterisation in terms of causes and effects.  
Risk and Risk Assessment in relation to Natural Hazards. Risk of occurrence versus risk associated with 
impact on humanity and environment. 
 
Weeks 3-5:  Meteorological Hazards (Dr. Ruth Doherty) 
L5-L10: Meteorological Hazards.  
Introduction: the main climate-/weather-related hazards in context of all natural hazards. Natural climate 
variability effects on the distribution and magnitudes of these hazards. How might (anthropogenic) climate 
change affect these hazards? Tropical cyclones and their prediction. Mid- latitudes storms and weather 
warnings over the UK. Floods and flood warnings. Heatwaves and droughts. 
 
Weeks 6-7:  Volcanic Hazard and Risk and Hazards associated with Slope Instabilities (Dr. Eliza Calder) 
L11-13: Volcanism, its physical and chemical phenomenology; types of volcanoes and eruptions; Products of 
eruptions (lava, pyroclasts, gas); hazards, proximal and distal in accordance with volcano and eruption 
types; regional and global atmospheric effects.  
 
L14. Hazard associated with surface topography and slope instability.  
Landslips and slope collapse; links with earthquakes, volcanism and weather. 
 
Weeks 8-10 Earthquake Hazards and Tsunamis (Dr. Andrew Bell) 
L15-L20. Earthquake Hazards and tsunamis 
Earthquake phenomenology: properties of seismic waves 
The earthquake source: working out earthquake size and focal mechanism 
Earthquake hazard: how do we quantify the hazard for planning and protection? 
 
Week 11  
Revision (Dr. Eliza Calder and Dr. Andrew Bell) 
L21 – Overview and questions (ESC). 
L22. – Overview and questions (AB). 
 
 
 

Recommended reading 

Keller, EA and Blodgett RH., Natural Hazards - Earth’s Processes as Hazards, Disasters, and Catastrophes, 

Pearson Prentice Hall (2nd edition, September 2008). 

 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Le

arning_Policy.pdf 

 

Contacts 

Course Organiser Course Secretary 
Eliza Calder Nicola Clark 
Email: Eliza.Calder@ed.ac.uk Email: Nicola.clark@ed.ac.uk 
Tel: 0131 650 4910 Tel: 0131 650 4842 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Learning_Policy.pdf
http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accesible_and_Inclusive_Learning_Policy.pdf


EASC08008 Introduction to Geophysics 

Course 
Organiser: 

WYN WILLIAMS Other Key Staff: IAIN MAIN, DAVID STEVENSON 

Course 
Secretary: 

NICOLA CLARK Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

A comprehensive introduction to the physical study of the Earth, concentrating on descriptive and 

interpretative aspects of both pure and applied geophysics, including discussion of earthquakes and 

seismology, gravity, geomagnetism, the thermal state of the Earth and plate tectonics. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08008_SV1_SEM2 

http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08017.htm 

 

Learning Outcomes 

By the end of the course, you should 

Have a broad knowledge and understanding of how geophysics is used to build up a picture of the interior of 

the Earth and the processes which generate its structure and surface features.  

Be aware of how the same techniques used on the earth can be employed to remotely sense other planets, as 

well as the Earth's oceans and atmosphere.  

Understand the principles of the geophysical techniques by which this information is derived.  

Gained practical experience and understanding of some geophysical survey techniques in the field and how 

observations can be interpreted.  

Be able to write a scientific report and critically evaluate evidence-based solutions. 

 

Assessment and Feedback information  

https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf  

All details related to extensions procedures and late penalties can be found in the School of GeoSciences 

General Information Handbook 2017-18: 

https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf  

 

Opportunities for feedback 

Feedback will be given via written comments on class on class assessments and through in-class discussions. 

The course will also be supported by an on-line adaptive learning environment, where students can go through 

the course material at their own pace supported by formative online testing.  

 

Assessment details 

Written Exam: 70%, Course Work: 30 %, Practical Exam: 0%. 

 

To pass you need to obtain an average of 40% or greater for the course - you do not need to pass both 

components.  There is no resit component for the practical classes, but the resit exam may ask questions 

related to the practical classes.  

 

The course work consists of 3 written reports based on the work completed in the practical classes. The first 

report (Pentland Fault Gravity Interpretation) is worth 6% of the course mark and the remaining two are 12% 

each. 

 

 

 

Assessment deadlines 

https://path.is.ed.ac.uk/courses/EASC08008_SV1_SEM2
http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08017.htm
https://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
https://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


The practical classes will be split in to 2 or 4 groups depending on the nature of the practical. The assessment 

deadlines will 12 noon , two weeks following the date of your practical. 

 

Week Title Assessment 

Due  

16 or 18 Jan No practical classes  

23 or 25 Jan Pentland Fault Gravity Interpretation (groups a & b)  6 or 8 Feb 

30 Jan or 1 Feb Pentland Fault Gravity Interpretation (groups c & d)  13 or 15 Feb 

 6 or 8 Feb Seismic Field Work (groups a & b) Not Assessed 

13 or 15 Feb Seismic Field Work (groups c & d) Not Assessed 

 27 Feb or 1 Mar Seismic Data Interpretation  13 or 15 March 

6 or 8 Mar Magnetic/ Resistivity Field Work (groups a & b) Not Assessed 

13 or 15 Mar Magnetic/ Resistivity Field Work (groups c & d) Not Assessed 

 20 or 22 Mar Resistivity Data Interpretation  3 or 5 Apr 

 

 

Pre-requisite courses 

NONE. Some high school science and mathematics is assumed.  

 

Timetable     
Semester: Semester 2     
Lectures: 10.00 – 10.50 

Monday – S1, 7 George Square, Central Area 
Wednesday – Basement Theatre, Adam House 
Friday – LT2, 7 Bristo Square, Central Area 

   

Practical class: Tuesday or Thursday, 14.00- 17.00 (see schedule above)    
Tutorial:     

 

Syllabus 
L1 Introduction to the course and the methodology of science. (Wyn Williams) 
PART 1 (David Stevenson) 
L2 Earth’s gravity, mass and density.  
L3 Variation of gravity with latitude. 
L4 Variation of gravity with altitude. 
L5 Interpreting gravity anomalies.  
L6 Isostasy. 
L7 Gravity measurements and applications.  
L8 Atmospheric geophysics.  
PART 2 (Ian Main) 
L9 Introduction to Seismology.  
L10 Elementary elastic theory and seismic waves. 
L11 Seismic refraction and crustal layering.  
L13 Whole Earth Structure.  
L14 Earthquake size.  
L15 Earthquake focal mechanisms.  
L16 Seismotectonics and seismic hazard.  
PART 3 (Wyn Williams) 
L17 Introduction to Geomagnetism and Geoelectricity. 



L18 Earth's main magnetic field. 
L19 The non-dipole field. 
L20 Transient variation of the magnetic field. 
L21 Magnetic survey methods. 
L22 Electrical resistivity methods.  
L23 Introduction to rock and palaeomagnetism. 
L24 Geomagnetic polarity reversals. 
L25 Continental drift and apparent polar wander paths. 
L26 Geothermal Energy. 
PART 4 (David Stevenson) 
L27 Heat and temperature. 
L28 Heat and time: daily, seasonal and glacial cycles. 
L29 The Earth’s Heat. 
L30  Heat and time: thermal history of the Earth. 

 

 

Recommended reading 

Recommended Text to be bought for the Course: 

Fundamentals of Geophysics  

 W. Lowrie; Cambridge University Press, September 2007 

Alternative textbook for continuing Geophysics students: 

 Frank M. Stacey & Paul M. Davies, Physics of the Earth (2008) 

 (CUP, 4th edition)  

Reference Texts for further reading: 

An Introduction to Geophysical Exploration  

 P.K. Keary & M. Brooks; Blackwell, 1991 (Third Edition) 

The Solid Earth: An introduction to Global Geophysics  

 C.M.R. Fowler; Cambridge University Press. 

Looking into the Earth  

 Alan Mussett & Aftab Khan; Cambridge University Press. 

Earthquakes  

 Bruce Bolt; Freeman Press 1999 (Fourth edition) 

Introduction to Seismology, Earthquakes & Earth Structure  

 Seth Stein & Michel Wysession; Blackwell 

Introduction to Seismology (suitable for continuing geophysicists)  

 Peter M. Shearer; Cambridge University Press, 1999 

All textbooks are available in the reserve collection of the Noreen and Kenneth Murray Library, Kings Buildings 

Campus. 

 

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf  

 

 

Contacts 

Course Organiser Course Secretary 
WYN WILLIAMS NICOLA CLARK 
Email: wyn.williams@ed.ac.uk Email: nicola.clark@ed.ac.uk 
Tel: 650 4909 Tel: 650 4842 

 

  

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


EASC08016 Physics of the Earth 

Course 
Organiser: 

Mark Naylor Other Key Staff: Wyn Williams ;  
John McCloskey 

Course 
Secretary: 

Nicola Clark Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

A comprehensive introduction to the physics of the Earth, concentrating on earthquake and controlled-source 

seismology, physical geodesy and the Earth's gravity field, and geomagnetism and geo-electricity. The course 

emphasises interpretation and understanding using the techniques of physics and mathematics. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08016_SV1_SEM2 

http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08016.htm 

 

Learning Outcomes 

At the end of this course, you should have a broad, comprehensive overview of the physical processes 

operating in the solid Earth and its core and a quantitative understanding of the principles of the geophysical 

techniques by which this information is derived.  You will also have gained practical experience and 

understanding of geophysical exploration techniques and how observations can be interpreted.  These 

practical sessions will give you experience of carrying out routine lines of enquiry into professional level 

problems.  You will be able to critically evaluate evidence based solutions to these problems.  The assessed 

scientific report and degree exams will give you practice conveying complex information to a range of 

audiences for a range of purposes which is a valuable transferable skill. 

 

Opportunities for feedback 

The tutorials are an opportunity to get feedback on exam relevant questions. You will get the most out of 

these by attempting the questions in advance. They are available on Learn. 

 

In the first week there is a formative Practical, which will be marked and the results returned to you prior to 

the hand-in of the second assessment – which contributes to your mark. You will have the opportunity to get 

individual feedback on the first report in a meeting with the CO, Mark Naylor.   

 

Further subject specific questions can be directed towards the relevant lecturers and/or the demonstrators. 

 

Assessment details 

Written Exam: 70%, Course Work: 30 %, Practical Exam: 0%. 

 

The exam consists of a single 3hr written paper in Apr/May. 

Past exam papers: https://exampapers.ed.ac.uk/search/Physics+of+the+Earth 

 

The coursework consists of three reports based on 3 of the Practicals (see below), each contributing 10% to 

the overall mark. The reports should not exceed 1500 words. 

 

If you want to attain the best marks – it is worth looking at the Common Marking scheme to understand how 

you will be assessed.  

 

Assessment deadlines 

There are three practical assessments that must be handed in during Semester 2 with a report describing the 

aims, background, method, results and conclusions from each practical exercise.  

 

These assessments will be submitted electronically except for the third assessment on 20th March which is to 

be submitted in hard copy – please see details below and on the Learn submission page.  The hardcopy 

https://path.is.ed.ac.uk/courses/EASC08016_SV1_SEM2
http://www.drps.ed.ac.uk/17-18/dpt/cxeasc08016.htm


assessment is to be submitted into the Teaching Office, Room 332 in the Grant Institute by 12noon on the 

deadline day.  Any electronic or hardcopy assessment handed in without a satisfactory explanation after the 

due date will be subject to an automatic penalty, so if you are aware of a problem, please do let the Course 

Organiser and your Personal Tutor know before the hand-in date. 

 

For information regarding the School of Geosciences policy for Special Circumstances please see: 

http://www.ed.ac.uk/geosciences/teaching-organisation/staff/programme-studies-tutors/ugspec-circ  

 

Practical Hand-In Deadlines: 

P1 – Week 3, Tuesday 30 January 2018, 12noon (FORMATIVE) via Turnitin submission box on Learn 

P2 – Week 6, Tuesday 27 February 2018, 12noon (ASSESSED) via Turnitin submission box on Learn 

P3 – Week 9, Tuesday 20 March 2018, 12noon (ASSESSED) hard copy submission via Rm 332 Grant Institute 

P4 – Week 13, Tuesday 17 April 2018, 12noon (ASSESSED) via Turnitin submission box on Learn 

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf 

All details related to extensions procedures and late penalties can be found in the  

School of GeoSciences General Information Handbook 2017-18 

 

Pre-requisite courses 

Students MUST have passed: Mathematics for Physics 1 (PHYS08035) AND Mathematics for Physics 2 

(PHYS08036) AND it is RECOMMENDED that students have passed Introduction to Geophysics (EASC08008) 

 

Timetable 
 

    

Semester: Semester 2    

Lectures: Monday 12-1pm   Classroom 6, Hudson Beare Building 
Friday 1-2pm   Classroom 6, Hudson Beare Building 

   

Practical 
class: 

Tuesday 1-5pm  Please check the timetable for weekly locations: 
https://tinyurl.com/y8apb6qh  

   

Tutorial: Wednesday 11-12pm  LT40, Joseph Black Building    

 

  

http://www.ed.ac.uk/geosciences/teaching-organisation/staff/programme-studies-tutors/ugspec-circ
http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf
https://tinyurl.com/y8apb6qh


Lectures – Mondays 12:10-13:00 AND Fridays 13:10-14:00 
 
Part 1:  Seismology: vibrations, waves and earthquakes (Mark Naylor) 
L1. Basic elasticity: stress & strain tensors, elastic moduli 
L2. Elastic waves: derivation of the 1-D wave equation for plane P and S waves 
L3. Seismic refraction:  two-layer problem for flat and dipping layers 
L4. Seismic refraction: linear velocity change, Ray Tracing, Travel Time Curves 
L5. Seismic recording: basic principles of the mechanical seismometer 
L6. Seismic reflection: calculation of reflection coefficient at normal incidence  
L7. The convolution model for a seismogram 
L8. Seismic attenuation: geometric spreading, anelastic attenuation, and scattering 
Part 2: Electricity and Magnetism (Wyn Williams) 
L9. Fundamental units in magnetism and electricity 
L10. The geomagnetic field; The magnetic field of a dipole; Multipole and spherical harmonic representation 
of the geomagnetic field 
L11. Introduction to hydromagnetic dynamos 
L12. Geomagnetic instrumentation and design 
L13. Solar-terrestrial interactions of the geomagnetic field 
L14. Telluric currents and the conductivity structure of the Earth. 
L15. EM methods of prospecting 
L16. Magnetic properties of rocks 
Part 3: Gravity (John McCloskey) 
L17. Gravity and the gravitational constant, G 
L18. The geo-potential 
L19. Theory of the reference Earth model 
L20. Earth's gravity field 
L21. Interpretation: theory  
L22 Interpretation: modelling 
 
Tutorials – Wednesdays 11:10-12:00 
Seismology: Weeks 2,3,4,5  
Electricity and Magnetism: Weeks 6,8 
Gravity: Weeks 10,11 
  
Practical Sessions – Tuesdays 13:10-17:00  
P1. Seismograms: first motions and earthquake focal mechanisms (Wk1: Formative) 
Practical Class: Week 1: Tuesday 13:10-17:00 (Formative) 
Handin: Week 3: Tuesday 30 January 12noon 
 
P2. Seismograms: seismic phases, travel-time curves, and earthquake location (Wk4: Assessed) 
Week 4: Tuesday 13:10-17:00 (Assessed) 
Handin: Week 6: Tuesday 27 February 12noon 

 
P3. EM survey interpretation (Wk7: Assessed) 
Week 7: Tuesday 13:10-17:00 (Assessed) 
Handin: Week 9: Tuesday 20 March 12noon 

 
P4. Interpreting gravity and magnetic anomalies (Wk11: Assessed) 
Week 11: Tuesday 13:10-17:00 (Assessed) 
Handin: Week 13: Tuesday 3rd April 12noon 

 
 

 

Recommended reading 

Recommended purchase:   

Lowrie, W., 1997. Fundamentals of Geophysics, Cambridge Univ. Press. 

Additional texts where funding allows: 

Kearey, P.K., 1991.  An introduction to Geophysical Exploration, Blackwell. 

Stein S. and M. Wysession, 2003.  Introduction to seismology, earthquakes and Earth structure, Blackwell. 

(Recommended purchase for those continuing to honours in geophysical subjects). 

Shearer, P. 1999.  Introduction to Seismology, Cambridge University Press. 



Reference texts: 

Fowler, C.M.R., 2005.  The Solid earth: an introduction to Global Geophysics, Cambridge University Press. 

Mussett, A. and A. Khan, 2000.  Looking into the Earth, Cambridge University Press. 

 

All of these are available in the reserve collection of the KB library. 

 

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf  

 

Contacts 

Course Organiser Course Secretary 
MARK NAYLOR Nicola Clark 
Email: mark.naylor@ed.ac.uk Email: nicola.clark@ed.ac.uk 
Tel: 0131 6504918 Tel: 0131 650 4842 

 

  

https://www.ed.ac.uk/files/atoms/files/accessible_and_inclusive_learning_policy.pdf


EASC08020 Global Tectonics and the Rock Cycle 

Course 
Organiser: 

JENNIFER TAIT Other Key Staff: Hugh Sinclair, Alastair 
Robertson, Godfrey Fitton, 
Simon Harley 

Course 
Secretary: 

Nicola Clark Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

Plate tectonic processes play an important role in the distribution of rock types on the surface of the Earth. 

This course analyses the physical processes responsible for the formation and destruction of tectonic plates. It 

considers the principle tectonic components of the Earth such as mid-ocean ridges, subduction zones and 

mountain ranges, and develops an understanding of the specific rock types formed in these environments. The 

course also considers the mechanisms by which sediment is generated as a result of the tectonic processes is 

analysed, as well as processes on in-situ sediment production. Sediment formation and transport processes 

are studied as well as the sediment and rock types that are generated. We then demonstrate how sedimentary 

rocks are used to reconstruct ancient tectonic and other environments.  

Practicals and a weekend field trip will develop concepts from the lectures. 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/EASC08020_SV1_SEM2 

http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08020.htm 

 

Learning Outcomes 

1. An understanding of modern tectonic theory and plate tectonic processes 

2. Knowledge required to explain major features of current and past tectonic activity, and the geological 

processes involved 

3. An understanding of the mode of formation of igneous, metamorphic and sedimentary rocks in the context 

of global tectonics and the ability to identify and interpret them under a petrological microscope 

4. A knowledge of the techniques required to analyse sedimentary successions in the laboratory and the field 

and the criteria used to reconstruct ancient sedimentary environments. 

5. An understanding of the surface, biological and chemical processes involved in the generation and transport 

of siliciclastic sediments (eg. Sands) and carbonates (eg. limestones and dolomites) over the globe, and their 

plate tectonic association. 

 

Opportunities for feedback 

Practicals (non-assessed):  Students will be able to get help and feedback on their practical work during 

scheduled practical sessions, or at other times upon request to the course organiser/lecturers. 

Course work: Students will receive written feedback on work (both assessed and non-assessed) which is 

handed in during the course. 

Individual Meetings:   Students can arrange individual meetings with the CO/lecturer at any time for advice, 

support, feedback etc. 

Online (Adaptive Learning):  the course will have online materials developed to help students with the course 

material, to consolidate learning and identify areas in which further help is required.  

End of semester exams: Students will be able to view their corrected manuscripts upon request, and discuss 

their results with the course teaching team.   

 

Examples of feedback can be found here: 

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking 

 

Assessment details 

Written Exam: 60%, Course Work: 40 %, Practical Exam: 0%. 

Course work will include two assessed practicals (20% of overall mark), and a field trip to the East Lothian 

coastline (20% of overall mark). These assessments and the field trip are compulsory.   

https://path.is.ed.ac.uk/courses/EASC08020_SV1_SEM2
http://www.drps.ed.ac.uk/16-17/dpt/cxeasc08020.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking


The Compulsory Field Trip takes place the weekend of 24th & 25th March 2018. 

Exemption from the compulsory elements of the course can only be made if there are Special Circumstances 

(e.g., physical or mental health issues, bereavement etc).  Advice regarding Special Circumstances should be 

sought from the Earth Sciences Student Support Co-ordinator Emma Latto (emma.latto@ed.ac.uk). 

For information regarding the School of Geosciences policy for Special Circumstances please see: 

http://www.ed.ac.uk/geosciences/teaching-organisation/staff/programme-studies-tutors/ugspec-circ  

 

The final written exam will cover all aspects of the course and account for 60% of the overall mark. 

In order to pass this course, students must attain at least 40% in their overall marks. 

If you do not get 40% or more overall after the course work and written exam, then you will need to retake 

both the written exam and a practical assessment as marks from the semester 2 exams and practical 

assessments cannot be carried forward. The practical assessment resit will comprise a laboratory-based 2-hour 

test covering practical elements of the igneous, metamorphic and sedimentology elements of the course. 

 

Assessment deadlines 

Assessed Practicals will take place in Weeks 4 & 6 

Fieldtrip hand-in deadline Sunday 25 March 2018 

 

Pre-requisite courses 

Students MUST have passed: Earth Dynamics (EASC08001). 

 
Semester: 

Semester 2    

Lectures: Monday    2-3 pm    Grant MLT 201         
Thursday  12-1 pm    Grant MLT 201      

   

Practical class: Monday    3-6pm or Tuesday 10-1pm   JCMB Lab 6231  
and  
Thursday   2-5pm or Friday 2-5 pm   JCMB Lab 6231  

   

Tutorial: n/a    
 

Syllabus  
1. Oceanic plates, Transform faults, and plate flexure 
2. Plate Motion: boundary motion vectors, direct and indirect plate motion determination, triple junction 
stability 
3. Lithospheric properties: Heat flow and plate cooling models 
4. The Subducted Slab: tomography, seismics, thermal structure, phase changes and buoyancy 
5. Igneous rocks and the rock cycle; classification of Igneous rocks; silica saturation; subalkaline, transitional 
and alkaline magmas; Bowen’s reaction series; relationship between magma types and global tectonics 
6. The Earth’s mantle, mantle melting and the genesis of basic magmas; relationship between composition 
and degree and depth of mantle melting under dry conditions; contrasted mineralogy of subalkaline and 
alkaline basic igneous rocks; formation of oceanic crust 
7. Subduction zone processes; effect of water on mantle melting and subsequent evolution of magmas; 
formation of the continental crust; origin of granite. 
8. Granites and granitic rocks; classification into I-, S- and A-type granites; recycling of crustal rocks into S-
type granite; subsolvus and hypersolvus granites 
9. Reading Metamorphic Rocks – from Mineral Zones to the Facies Concept and Metamorphic Facies 
10.The Impotance of Potoliths 
11. Mapping Metamorphism 
12. Facies Series, P-T paths and Tectonics  
13. Sediment petrology and provenance 
14. Carbonate Systems 
15. Global sediment production and preservation in a plate tectonic context 
16.  Fluid dynamics and transport of grains 
17.  Bedforms and sedimentary structures 
18. Continental Settings  
19. Deltaic Settings  
20. Deep Water settings  
 
 

mailto:emma.latto@ed.ac.uk
http://www.ed.ac.uk/geosciences/teaching-organisation/staff/programme-studies-tutors/ugspec-circ


The compulsory field trip to East Lothian and the Borders on 24th & 25th March 2018. 
 

Recommended reading 

1. Kearey, P., Klepeis, K.A. and Vine, F.J. 2009. Global Tectonics. Wiley-Blackwell 3rd edition 

2. Rogers, N., Blake, S., Burton, K., Widdowson, M., Parkinson, I. and Harris, N. 2008. An Introduction to Our 

Dynamic Planet.  Cambridge University Press.  

3. Leeder, M., 1999, Sedimentology and Sedimentary Basins: from turbulence to tectonics. John Wiley and 

Sons. 

4. Bridge, JS. and Domecco, R. 2008. Earth Surface Processes, Landforms and Sedimentary Deposits. Cambridge 

University Press. 

5. R. Gill, Igneous Rocks and Processes: A Practical Handbook, 2010. Wiley-Blackwell. 

6. Best, M.G., Igneous and Metamorphic Petrology, 2nd Edition, 2002 (Blackwell Publishing) 

 

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and_Inclusive

_Learning_Policy.pdf  

 

Contacts 

Course Organiser Course Secretary 
JENNIFER TAIT NICOLA CLARK 
Email: Jenny.Tait@ed.ac.uk Email: nicola.clark@ed.ac.uk 
Tel: 0131 651 7069 Tel: 0131 650 4842 

 

  

http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and_Inclusive_Learning_Policy.pdf
http://www.docs.is.ed.ac.uk/docs/library/ResourceLists/Resource_Lists_and_the_Accessible_and_Inclusive_Learning_Policy.pdf


ENVI08001 Sustainability, Society and Environment 

Course 
Organiser: 

Ondřej Mašek Other Key Staff: Simon Allen  
Peter Higgins  

Course 
Secretary: 

Christine Lee Course location: Kings Buildings 

Credits available: 20 SCQF Level: 08 

 

Course description 

The following topics will be developed to enable students to devise their own set of principles for 

understanding sustainability issues which should be of value in decision-making in their future careers. 

* This course will first explore the rise of the environmental agenda in the 1960s and in particular the main 

events which brought it to public and scientific attention.  In this context the natural processes which support 

life on earth will be discussed, together with the requirements for human well-being. 

* The concepts of 'sustainability' and 'sustainable development' etc will be discussed in the context of the 

history of the concepts as well as the terms themselves and their contemporary significance. 

* The commonly cited principles of sustainability (e.g. inter-generational equity, precautionary principle etc) 

will be explored together with the limitations imposed by physical and natural laws. 

* The possible responses (scientific, technological, economic, political, social and personal) will be reviewed 

and their potential to bring about desired change will be discussed. 

* Through examination of international, national, and local agreements on sustainability, students will critically 

review the motivations for, and implementation of, such policies. 

* Approaches to dealing with particular issues encountered in professional life (such as environmental reports, 

environmental management systems, energy management, recycling, impact on biodiversity) will be 

considered. 

* Opportunities will be provided for course members to review individual ethics and consider the implications 

of adopting the principles of sustainability to professional practice. 

 

2016/17 Time Table  

 

Week  Lecture Lecture title Date Lecturer 

1 1 Introduction and overview 09/1  OM 

1 2 Why sustainability? 12/1  SA 

2 3 What is sustainability? The principles of sustainable 

development 

16/1 SA 

2 4 Measuring sustainable development  19/1  SA 

3 5 Climate change – causes and evidence 23/1  OM 

3 6 Water – distribution, use and needs  26/1  HR (tbc) 

4 7 Climate change – impacts, mitigation and adaptation 30/1  OM 

4 8 Ecosystems and habitat – ecosystem change, conservation 

and restoration 

02/2  HR (tbc) 

5 9 Pollution – air, land, water 06/2  SS (tbc) 

5 10 Waste and recycling 09/2  CM 

6     

7 11 Energy – Fossil fuels    20/2  OM 

7 12 Energy – Renewable energy  23/2  OM  

8 13 Scottish Environmental Protection Agency (SEPA) guest 

lecture by Vaiva Lilionyte  - TBC  

27/2  OM to 

host   

8 14 Food – from field to table 02/3  HR (tbc) 

9 15 The role of innovation in sustainability  06/3  SS  

9 16 Liveable cities   09/3  SS (tbc)  

10 17 Products 13/3  HR (tbc)  



10 18 Personal and environmental ethics  16/3  PH 

11 19 Good news for a change  20/3 PH 

11 20 Tools and approaches for sustainability: 1. Eco-efficiency 23/3 SA 

12 21 Tools and approaches for sustainability: 2. Sustainable 

consumption  

27/3 SA 

12 22 Course review and exam preparation 30/3 OM 

     

 

OM: Ondřej Mašek, HR: Hannah Ritchie, SS: Simon Shackley, SA:  Simon Allen,  PH: Peter Higgins  

 

 

Further Course Information 

https://path.is.ed.ac.uk/courses/ENVI08001_SV1_SEM2 

http://www.drps.ed.ac.uk/16-17/dpt/cxenvi08001.htm  

 

Learning Outcomes 

On completion of this course, the students will be able to:  

 Demonstrate a broad knowledge and understanding of key environemntal  challenges at the 
global and national scales.  

 Understand the meanings of the term ‘sustainable development’ and comprehend why it is 
difficult to implement in practice.  

 Appreciate the key aspects of a range of environmental and sustainability challenges.  

 Examine how sustainability impacts upon their own life and how it might relate to their future 
life and career.  

 

Opportunities for feedback 

Feedback will be provided for each of the three assignments that are undertaken in preparation for the 

tutorials. Feedback on the exam will be provided upon request at the designated meeting in Semester One, 

2016.  

 

Examples of feedback can be found here: http://www.ed.ac.uk/schools-departments/geosciences/teaching-

organisation/staff/feedback-and-marking 

 

Assessment details 

Written Exam: 70%, Course Work: 30 %, Practical Exam: 0%. 

Details to follow soon. 

 

Assessment deadlines 

Subject to change. 

Tutorial 1: 03/02/2017 

Tutorial 2: 03/03/2017 

Tutorial 3: 24/03/2017 

 

Assessment and Feedback information  

http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf All details related to 

extensions procedures and late penalties can be found in the School of GeoSciences General Information 

Handbook 2016-17 

 

 

Pre-requisite courses 

None 

 

https://path.is.ed.ac.uk/courses/ENVI08001_SV1_SEM2
http://www.drps.ed.ac.uk/16-17/dpt/cxenvi08001.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/staff/feedback-and-marking
http://www.ed.ac.uk/files/atoms/files/taughtassessmentregulations.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf
http://www.ed.ac.uk/files/atoms/files/general_information_handbook_0.pdf


Timetable     
Semester: Semester 2    
Lectures: Monday and Thursday, 15.10-16.00    
Tutorial: Weeks 3, 6, and 9 

Monday and Thursday, 14.10-15.00 or 16.10-17.00 
Wednesday 13.10-14.00 or 14.10-15.00 

   

 

https://browser.ted.is.ed.ac.uk/generate?courses[]=ENVI08001_SV1_SEM2&show-close=1&no-

timeframe-change=1&period=SEM2 

 

Syllabus  

Lectures 1-4:  What is Sustainable Development and how can it be measured? 

Lectures 5-12, 14:   Sustainability challenges in particular topics / domains  

Lecture 13:  Guest Lecture on Environmental Regulation (SEPA)  

Lectures 15-17:  Innovation and Design for Sustainability  

Lectures 18-19:   Personal Ethics and Change  

Lectures 20-22:  Tools for Sustainability and Review  

 

Recommended reading 

Core Text:  

Robertson, M. (2015)  Sustainability  Principles and Practice,  Routledge, Oxon.  

Additional Useful Resouces:  

Berners-Lee, M. (2010), How Bad are Bananas?  The Carbon Footprint of Everything, Profile Books, London. 

MacKay, D. (2009),  Sustainable Energy ?  Without the Hot Air,  UIT Press, Cambridge. Available to download 

for free at:  www.withouthotair.com 

Diamond, J., (2006).  Collapse: How Societies Choose to Fail or Survive Penguin Books. 

Middleton, N., (2008). The Global Casino: An introduction to Environmental Issues. (4th edition). Hodder 

Education. (the 3rd edition is also useful) 

Mulligan, M. (2015), An Introduction to Sustainability: Environmental, Social and Personal Perspectives, 

Routledge.  

Reay D, (2005). Climate Change begins at Home: Life in the two-way street of global warming. London: 

Macmillan. 

 

These give a good overview of the key issues in the course and provide supplementary material to the content 

delivered in lectures. Additional references specific to particular topics may also be provided by the individual 

lecturers. 

 

http://www.docs.sasg.ed.ac.uk/AcademicServices/Policies/Accessible_and_Inclusive_Learning_Po

licy.pdf 

 

Contacts 

Course Organiser Course Secretary 
Ondřej Mašek Christine Lee 
Email: ondrej.masek@ed.ac.uk  Email: christine.lee@ed.ac.uk  

Tel: 0131 650 5095 Tel: 0131 650 5430 

 

https://browser.ted.is.ed.ac.uk/generate?courses%5b%5d=ENVI08001_SV1_SEM2&show-close=1&no-timeframe-change=1&period=SEM2
https://browser.ted.is.ed.ac.uk/generate?courses%5b%5d=ENVI08001_SV1_SEM2&show-close=1&no-timeframe-change=1&period=SEM2
http://www.docs.sasg.ed.ac.uk/AcademicServices/Policies/Accessible_and_Inclusive_Learning_Policy.pdf
http://www.docs.sasg.ed.ac.uk/AcademicServices/Policies/Accessible_and_Inclusive_Learning_Policy.pdf
mailto:christine.lee@ed.ac.uk


Degree Programme Tables 

Environmental Geociences (BSc Hons) (UTBSCECOLE1F) 

 

Year 1 

COMPULSORY COURSES  

Code  Course Name  Period  Credits  

EASC08001 Earth Dynamics Semester 1 20 

EASC08017 Introduction to the Geological Record Semester 2 20 

EASC08023 Evolution of the Living Earth Semester 1 20 

EASC08018 Earth Modelling and Prediction 2 Semester 2 20 

COURSE OPTIONS 

Select exactly 60 credits from   
40 credits from Level 8 courses in Schedules A to Q, T and W, as available 

NB: Appropriate course combinations will be suggested to students by their Personal Tutor to facilitate 
advance planning. 

 

 Year 2 

COMPULSORY COURSES  

Code  Course Name  Period  Credits  

EASC08004 Oceanography Semester 2 20 

EASC08021 Geomaterials Semester 1 20 

EASC08024 Environmental Geochemistry of the Earth’s Surface Semester 1 20 

COURSE OPTIONS  

Select exactly 60 credits from 
Level 8 courses in Schedules A to Q T and W, as available. 
NB: It is highly recommended that students WITHOUT Chemistry at SQA Higher or A-Level take Introductory 
Chemistry for Biologists while those WITH Chemistry at SQA Higher or A-Level should include Chemistry 1A 
in their option courses. 

 

Year 3 

COMPULSORY COURSES  

Code  Course Name  Period  Credits  

EASC09036 Field Course in Tropical Marine and Terrestrial Geoscience Semester 2 20 

ECSC09005 Environmental Pollution Semester 2 20 

EASC09056 Global Environmental Change- Foundations Semester 1 20 

EASC10103 Practical Geochemistry and Data Analysis Full Year 20 

EASC10101 Applied Hydrogeology and Near Surface Geophysics Semester 1 20 

EASC10102 Earth's Atmospheric Composition Semester 2 20 

 

COURSE OPTIONS  

There are no Course Options in Year 3 of this degree 

 

Year 4 

COMPULSORY COURSES  

Code  Course Name  Period  Credits  

EASC10009 Environmental Geosciences Projects Semester 1 40 

EASC10048 Applied Environmental Geochemistry Semester 1 10 

EASC10050 Global Environmental Change Semester 2 10 

EASC10049 Environmental Problems and Issues Semester 1 10 

EASC10086 Environmental Geoscience 4th Year Field Course Semester 2 10 

 

  



COURSE OPTIONS  

Select exactly 40 credits from 
EASC10077 Hydrogeology 2: Simulation of Groundwater Flow and Transport (10 credits) 
EASC10015 Hydrocarbon Reservoir Quality (10 Credits)  
PGGE11067 Principles of Geographical Information Science (Block1) (10 credits) 
 (EASC10084) Earth Surface Processes 
 
EASC10100 Topics in Palaeobiology and Evolution (10 Credits) 
 
PGGE11172 Environmental Geochemistry (10 credits) 
PGGE11053 Fundamentals for Remote Sensing (10 credits) 
(ECSC10037) Current Issues in Ecological and Environmental Science  
 

Additional information 
This section details any further information that may be helpful to you during the 1st and second year of your 

degree programme 

 

Your second year will at times feel like you are not doing enough “Environmental Geoscience” courses to identify 

yourselves as a cohort. We are aware of this sentiment and we will be organising a series of events to get you 

together as a group and also to network with 3rd and 4th year students. 

 

Owing to the fact that Global tectonics and sedimentology is no longer a core course (owing to feedback from 

previous cohorts), the Inchanadamph field trip is not likely to be available to you and the EG team are developing 

alternative plans for this course, which counts towards 3rd year marks.  

Useful links 
The below links are for pages which give details of policies and guidance within and outside of the School of 

GeoSciences, including Special Circumstances, Assessments and Examination diets. 

 

School of GeoSciences Teaching Organisation: 

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation 

 

School of GeoSciences policies and forms: 

http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/to-form-policy 

 

College of Science and Engineering: 

http://www.ed.ac.uk/schools-departments/science-engineering 

 

Academic Services: 

http://www.ed.ac.uk/schools-departments/academic-services 

http://www.drps.ed.ac.uk/14-15/dpt/cxeasc10084.htm
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation
http://www.ed.ac.uk/schools-departments/geosciences/teaching-organisation/to-form-policy
http://www.ed.ac.uk/schools-departments/science-engineering
http://www.ed.ac.uk/schools-departments/academic-services

