
 

Trinity Earth Sciences 

 

 
 

 

 

 

Undergraduate 

Course Handbook 

2016-17 



Trinity Earth Sciences  Undergraduate Course Handbook 2016-17 

 
1 

CONTENTS 

1. Welcome to Earth Sciences at Trinity College Dublin ........................................................... 3 

Learning Outcomes .................................................................................................................. 4 

2. Course Structure .................................................................................................................. 4 

Further Information ................................................................................................................... 5 

3. Freshman Module Outlines................................................................................................... 6 

Junior Freshman (Year 1) ......................................................................................................... 6 

PY1FO1 Foundation Physics for Life and Earth Sciences   10 ECTS ............................. 6 

CH1101 General & Physical Chemistry     10 ECTS ....................................................... 6 

GG1024  Physical Geography & Earth System Science   10 ECTS ................................ 6 

GG1025  Introduction to Geography II: Environmental Geography 10 ECTS .................. 7 

GL1101 Junior Freshman Geology      10 ECTS ............................................................. 8 

MA1M01 Mathematical Methods      10 ECTS ................................................................ 8 

Senior Freshman (Year 2) ........................................................................................................ 9 

GL2205 Dynamic Earth 1: Rocks & Evolution    10 ECTS ............................................... 9 

GL2206 Dynamic Earth 2: Structure & Microscopy    10 ECTS ....................................... 9 

GL2299 Earth Sciences Field Course      5 ECTS ......................................................... 10 

GG2299 Geochemistry for Earth Scientists     5 ECTS ................................................. 11 

GG2025 Human Geography: Changing Worlds    10 ECTS .......................................... 11 

GG2024 Physical Geography: Changing Environments   10 ECTS .............................. 12 

PY2P30 Physics for Earth Scientists      5 ECTS .......................................................... 13 

Broad Curriculum Module       5 ECTS ............................................................... 14 

Junior Sophister (Year 3) ........................................................................................................ 15 

Compulsory Modules (35 credits)........................................................................................ 15 

GG3035 Advanced Research Methods in Earth Science   5 ECTS ............................... 15 

GL3325  Geological Field Skills 2      10 ECTS .............................................................. 15 

GL3320 Microscopy & Crystalline Rocks     5 ECTS ..................................................... 16 

GG3034 Practical Physical Geography     5 ECTS ........................................................ 16 

GL3326 Sedimentology        10 ECTS ............................................................ 16 

Optional Modules (Select 25 credits) .................................................................................. 17 

GG3055 Deserts of Our Solar System 10 ECTS ........................................................... 17 

GG3475 Glacial Geomorphology (scheduled 2017-18)   10 ECTS ............................... 18 

GG3477 Human Origins (scheduled 2017-18) 10 ECTS ............................................... 18 

GL3420 Hydrology & Water Quality      5 ECTS ............................................................ 19 

GG3476 Periglacial Geomorphology      10 ECTS ........................................................ 19 

GG3479 Quaternary Oceans and Climate 10 ECTS ..................................................... 20 



Trinity Earth Sciences  Undergraduate Course Handbook 2016-17 

 
2 

GG3054 Tropical Environments 5 ECTS ..................................................................... 20 

Senior Sophister (Year 4) ....................................................................................................... 22 

Compulsory Modules .......................................................................................................... 22 

GL4420 Earth Sciences Sophister Research Project   15 ECTS ................................... 22 

GL4421 Earth Sciences Sophister Field Course    5 ECTS ........................................... 22 

GG4061 Understanding Environmental Change    10 ECTS ......................................... 23 

Optional Modules (Select 30 credits) .................................................................................. 24 

GL4422 Analysis in Geological, Earth & Environmental Research 5 ECTS ................... 24 

GG3475 Glacial Geomorphology (scheduled 2017-18)   10 ECTS ............................... 24 

GL4406 Global Igneous Petrology      5 ECTS ................................................................ 25 

GG3477 Human Origins (scheduled 2017-18) 10 ECTS ............................................... 25 

GL4424 Micropalaeontology & Evolution     5 ECTS ..................................................... 26 

GL4411 Organic Petrology, Palynology & Palaeobotany   5 ECTS ............................... 26 

GG3476 Periglacial Geomorphology (scheduled 2016-17)  10 ECTS ........................... 27 

GL4416 Planet Formation & the Early Earth     5 ECTS ................................................ 27 

GG3479 Quaternary Oceans and Climate 10 ECTS ..................................................... 28 

4. Examinations and Assessment ........................................................................................... 29 

Examinations .......................................................................................................................... 29 

Course Work .......................................................................................................................... 29 

Submission of Assessed Work ............................................................................................ 30 

Deadlines and Penalties for Late Submission ..................................................................... 30 

Progression and Mark Carry-Forward ................................................................................. 30 

An Important Note Regarding Plagiarism ............................................................................... 30 

Guidelines on Referencing ..................................................................................................... 32 

Marking Criteria ...................................................................................................................... 33 

5. Staff, Contacts & Support ................................................................................................... 34 

Course Director ................................................................................................................... 34 

Module Co-ordinators ......................................................................................................... 34 

Student 2 Student ................................................................................................................... 36 

6. Facilities, Conduct and Safety ............................................................................................ 36 

Laboratories ........................................................................................................................... 37 

Fieldwork and Fieldtrip Safety ................................................................................................ 37 

 

 



Trinity Earth Sciences  Undergraduate Course Handbook 2016-17 

 
3 

1. Welcome to Earth Sciences at Trinity College Dublin 

Welcome from the Course Director 

 

 

 

In a world that is changing at an ever increasing rate there has never been a more important 
time to focus on the science of our natural environment. Earth Scientists play a central role in 
the race to understand how dynamic Earth systems are changing and what we might be able to 
do about such change. Earth Scientists also play a crucial role in our search for sustainable use 
and management of natural resources. 

The Earth Sciences degree focuses on Planet Earth, and in particular the composition and 
structure of the Earthôs surface layers, atmosphere and oceans, the dynamic processes that 
influence and shape our world, and the formation and distribution of resources that we depend 
upon. Notable areas of study include climate change, geomorphic hazards (earthquakes, 
landslides, volcanism, flooding), pollution and the availability and exploitation of resources. The 
degree programme aims to produce articulate and informed graduates with a broad knowledge 
of Planet Earth by providing students with a firm grounding in those sciences that relate directly 
to the surface of the Earth and to surface-forming, atmospheric and oceanic processes. 
Particular emphasis will be placed on the development of critical thinking, a scientific approach 
to understanding, and training in relevant, transferable skills, including laboratory- and field-
based analytical techniques. 

We hope you will find your time at Trinity challenging, rewarding and enjoyable in equal measure. 

Dr Robin Edwards, Course Director. 
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LEARNING OUTCOMES 

On successful completion of your Earth Sciences degree, you will be able to: 

(a) Discuss the major theories, concepts, methods and processes associated with the Earth 
Sciences 

(b) Demonstrate a detailed knowledge of one or more specialised areas in Earth Science 
by, for example, being able to identify, analyse and resolve problems. Some of this 
knowledge will be at the current boundaries of research. 

(c) Apply this knowledge and comprehension in a manner that indicates a thorough and 
informed approach to your work, and have competences typically demonstrated through 
devising and sustaining arguments, and formulating and solving problems; 

(d) Use a number of specialised skills and tools, such as spatial data analysis and statistical 
techniques, which you can use selectively to address complex problems, or to conduct 
closely guided research. 

(e) Devise data gathering experiments, and to gather and interpret relevant data to inform 
independent judgements which include reflection on relevant social, scientific or ethical 
issues; 

(f) Communicate information, ideas, problems and solutions to both specialist and non-
specialist audiences; 

(g) To undertake further study with a high degree of autonomy. 

 

IMPORTANT NOTE: The details contained in this booklet are subject to change. In the event of 
any conflict or inconsistency between the General Regulations published in the University 
Calendar and information contained in this course handbook, the provisions of the General 
Regulations will prevail. 
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2. Course Structure 

The Earth Sciences programme at Trinity has a modular 
structure that combines compulsory and optional elements, 
thereby giving you increasing levels of choice as you 
progress with your studies. Every element of the teaching 
programme is associated with a credit value based upon 
the European Credit Transfer and Accumulation 
System (ECTS). This is a student-centred system that is 
based upon the workload required to achieve the 
programme objectives. One year of study comprises work 
totalling 60 ECTS. 

One ECTS is equivalent to approximately 25 hours of student input 

Note: Student input does not correlate with the number of contact hours (ie how long you will 
spend in lectures, seminars and practical sessions). Instead it measures YOUR input and 
includes not only your attendance at lectures etc, but also the time taken for completing 
assessment tasks, individual study including assigned reading, revision and examinations. 
Working outside of class is a vital element of your studies at Trinity, and to meet the ECTS 
requirements it will sometimes be necessary to work outside of term time or the regular (5-day) 
working week. You have one study week per semester during which you are expected to 
undertake academic work (this is not a holiday week!) 

The first year (Junior Freshman) comprises six compulsory foundation modules that span the 
Earth and Physical Sciences and provide a broad background of knowledge that is built upon in 
the subsequent years. 

During the second year (Senior Freshman), students take a further seven compulsory modules 
including a residential field course. In addition, students take one 5 ECTS module from outside 
the Physical and Earth Sciences as part of the Broad Curriculum programme. 

The third year (Junior Sophister) comprises a mixture of compulsory and optional modules that 
are aimed at broadening and deepening knowledge of Earth Science. The year culminates in 
the development of a research project proposal that will be implemented in the final year of study. 

The fourth and final year of the course (Senior Sophister) comprises a mixture of compulsory 
and optional modules drawn from the Geography and Geology programmes. These are 
generally more specialist in focus, allowing students to further deepen their knowledge of specific 
areas of Earth Science, whilst providing opportunities to study new topics that have not been 
covered in detail in earlier years. In addition, students will undertake a substantial individual 
research project (15 ECTS). 

FURTHER INFORMATION 

Some modules will have online material including notes, reading lists and assessment details.  

Specific enquiries about a particular module should be directed to the module co-ordinator. 
General enquiries regarding the course which are not dealt within this booklet or on the website 
should be directed to the course director (Dr Edwards). 
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3. Freshman Module Outlines 

JUNIOR FRESHMAN (YEAR 1) 

PY1FO1 Foundation Physics for Life and Earth Sciences   10 ECTS 

Lecturers: Profs McCabe, Hegner, and Matthias 

Type: Compulsory 

Outline: This is a foundation course of lectures, practical work and tutorials that covers: the 
physics of motion and biomechanics; the physics of hearing and seeing; electricity and 
magnetism and bioelectricity; radioactivity, nuclear physics and related medical applications; 
heat; pressure and fluids and their biological, geological and medical applications. 

For details of this module, lecture handouts and other information, please go to the Physics 
website: https://www.tcd.ie/Physics/undergraduate/modules/jf/py1f01.php or contact the 
lecturing staff involved. 

CH1101 General & Physical Chemistry     10 ECTS 

Module Co-ordinator: Dr Scully 

Type: Compulsory 

Outline: Chemistry is a fundamental science the influence of which is spread throughout other 
sciences, and is dominant in modern life. The interplay of chemical and physical ideas has 
produced the tools of the analytical chemist which are vital to the Earth and Environmental 
Scientist. This introductory module provides a general introduction to the fundamentals of 
general and physical chemistry. 

For details of this module, lecture handouts and other information, please go to the Chemistry 
website:  http://www.tcd.ie/Chemistry/teaching/chemistry/jf/ or contact the lecturing staff 
involved. 

GG1024  Physical Geography & Earth System Science   10 ECTS 

Module Co-Ordinator: Dr Edwards (robin.edwards@tcd.ie) 

Type: Compulsory 

Outline: More than 7 billion people now inhabit the Earth 
and no corner of the planet is unaffected by human activity. 
The rise of our species has been fuelled by our ability to 
access planetary storehouses of energy and employ this to 
manipulate the environments around us. The global-scale 
of human impacts has led some to suggest we are entering 
a new era of Earth history - the Anthropocene. Dealing with 
the effects of environmental and climate change is one of 
the most significant challenge that our species faces in the 
21st century.  

This module provides a foundation for understanding global 
environmental issues by considering the Earth as an 
interconnected system in which matter and energy are 
exchanged between the Geosphere, Biosphere, 
Atmosphere, Hydrosphere and the Anthroposphere. It 
considers the life-support systems of óspaceship Earthô and 

From Skinner & Murck, 2011 

https://www.tcd.ie/Physics/undergraduate/modules/jf/py1f01.php
http://www.tcd.ie/Chemistry/teaching/chemistry/jf/
mailto:robin.edwards@tcd.ie
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aims to provide a theoretical basis for evaluating the role of humans as agents of climate and 
environmental change. 

Learning Outcomes: On successful completion of this module you will be able to: 

¶ Outline the fundamental concepts of Earth Systems Science with reference to its major 
subsystems: Geosphere, Biosphere, Atmosphere, Hydrosphere and Anthroposphere 

¶ Illustrate how material and energy are cycled through the Earth system 

¶ Apply an Earth Systems approach to describe the phenomena of environmental and 
climate change 

¶ Identify how human activities modify Earth System function 

Assessment: 

Continuous Assessment [100%] comprising: two in-course assignments [25% each]; and two 1-
hour on-line multiple choice tests [25% each]. 

Key Texts: 

Holden, J. (2012) An Introduction to Physical Geography and the Environment. 3rd Edition. 
Pearson: Harlow, UK. 876 pages. 

Skinner, B.J., Murck, B. (2011) The Blue Planet: An Introduction to Earth System Science. 3rd 
Edition. J. Wiley & Sons: Hoboken, USA. 656 pages. 

GG1025  Introduction to Geography II: Environmental Geography 10 ECTS 

Module Co-ordinator: Dr Bresnihan (bresnip@tcd.ie) 

Type: Compulsory 

Outline: This module will introduce key concepts relating nature, society and the environment 
as well as introducing interactions between humans and their environment, using case studies 
from the fields of resource exploitation, environmental degradation and environmental hazards. 

This module aims to: 

¶ Introduce students to foundational concepts and issues relating to the human-
environment interface; 

¶ Expose students to a range of sources and materials for analysing human-environment 
relations; 

¶ Describe and analyse issues of environmental degradation; 

¶ Identify and evaluate environmental hazards. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ Define environmental geography and describe key areas of concern for environmental 
geographers; 

¶ Explain the meaning of environmental resources and outline examples of resource 
exploitation; 

¶ Identify and evaluate human-environmental relations within select cases of 
environmental hazards. 

Assessment: Examination (50%); course work (50%). 

file:///C:/Users/dennistm/Mabel's%20docs/GENERAL/Directory%20&%20Student%20Handbook%202015-16/bresnip@tcd.ie
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GL1101 Junior Freshman Geology      10 ECTS 

Module Co-ordinator: Dr Nicholas (nicholyj@tcd.ie) 

Type: Compulsory 

Outline: The module gives an introduction to our dynamic Planet 
Earth, explains the natural principles and processes that govern 
how it works inside and out, and retraces its geological history 
over the past four and a half billion years. 

From the vastness of the Universe to the microscopic structure 
of mineral crystals, from galaxy birth over billions of years to 
volcanic eruptions lasting only minutes; the science of geology 
sets out to investigate the origin and development of the planet, 
the natural principles that govern it, the processes that act in, on 
and around it, and the life that has evolved with it. 

Many sciences are conducted in the laboratory, but to a geologist the Earth itself is the 
laboratory. In essence, this module provides a beginnerᾷs guide to Planet Earth. The module is 
divided into two main themes developed consecutively during the Semester. Firstly, 'Earth in 
Space' investigates the origin of the Universe and our Solar System, Earthᾷs early formation, 
composition and structure, with a focus on how Earth's internal dynamism constantly changes 
the landscape upon which we live. The second theme, 'Earth and Life' explores how the planet 
and the organisms that have lived on it evolved together over billions of years. It investigates 
how evidence of past life can be preserved in rocks, how key fossil groups evolved, and the 
geological causes that drove some of them to extinction. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ explain the basic origin and evolution of planet Earth and outline its dynamics 

¶ discuss the major evolutionary episodes in the fossil record and explain how the planet 
changed over time with life 

Assessment: Examination (60%); In-course multiple choice tests (10%); Tutorial work (30%). 

MA1M01 Mathematical Methods      10 ECTS 

Module Lecturers: Prof. Samson Shatashvili & Prof Sinead Ryan 

Type: Compulsory 

Outline: For all areas of science, knowledge of basic mathematics is a prerequisite. 
Experimental results are almost always numerical and thus their analysis is mathematical. Also 
the models which predict these results are quantitative and hence their theory is mathematical. 
The aim of the mathematical methods course is to ensure that everyone attains knowledge of 
the most basic mathematics that they are likely to meet in their chosen field of specialisation. 
This course is designed to help those who need help in mathematics: it is a refresher course 
and more. The first term will build on your present knowledge of mathematics, giving you a much 
better idea of what a function is, how to graph one, how to extract essential information such as 
its roots, its maxima and minima, and how to differentiate it. The second term will cover 
integration, including how to find areas and volumes, while the third term covers really new 
material such as differential equations and matrices. Throughout, the emphasis is always on the 
practical application of mathematics to real-life problems. During the second term there will also 
be an introduction to computing designed to further prepare you for a successful career in 
science. 

For further details of this module go to: 
http://www.maths.tcd.ie/undergraduate/modules1415//MA1M01.php  

mailto:nicholyj@tcd.ie
http://www.maths.tcd.ie/undergraduate/modules1415/MA1M01.php
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SENIOR FRESHMAN (YEAR 2) 

Students take compulsory modules totalling 55 credits and select a further 5 credits from the 
Broad Curriculum programme of cross-faculty modules. 

GL2205 Dynamic Earth 1: Rocks & Evolution    10 ECTS 

Module Co-ordinator: Prof Kamber (kambers@tcd.ie)  

Type: Compulsory 

Outline: The aims of this module are: (1) to promote 
the understanding of how material is cycled and 
recycled within the Earth and how rock types record 
different aspects of this cycling; (2) to provide (a) an 
understanding of form and function in fossil 
organisms and their links to living floras and faunas 
(b) an overall appreciation of the evolutionary record 
of life on Earth. The module initially approaches the 
solid materials that make up the outer parts of the 
Earth - the lithosphere - namely rocks and their basic 
building blocks, minerals. A pathway is taken 
through the rock cycle from initial formation from 
mantle material into igneous rocks, their subsequent 
breakdown at the Earth's surface and reconstitution into sedimentary rocks and, finally the 
alteration of these rocks through burial at elevated temperatures and pressures. Techniques of 
describing and reaching first stage interpretations of rocks and minerals in hand sample are 
covered. 

Equipped with an appreciation of the dynamic natures of the solid Earth, the module then 
introduces the time dimension of life, which has existed on planet Earth for much of its history. 
Fossil organisms are the data that record the evolution of life on the planet. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ describe and indentify common kinds of rock and the minerals they contain in hand 
sample 

¶ describe and classify a broad range of organisms found in the fossil record, and explain 
the concepts of fossilisation, evolutionary sequences and lineages 

¶ outline the uses of fossils in palaeobiological, palaeogeographic and evolutionary 
studies, and state the basic principles of taxonomic procedure 

 
Assessment: Theory examination (60%); Practical examination (20%); In-course exercises 
(20%) 

GL2206 Dynamic Earth 2: Structure & Microscopy    10 ECTS 

Module Co-ordinator: Dr Chew (chewd@tcd.ie) 

Type: Compulsory 

Outline: This module aims: (1) to investigate how, why and where rocks undergo deformation;  
(2) to be able to interpret two-dimensional representations of geological data (maps) in three 
dimensions; and (3) to understand the physical and chemical properties of minerals and how 
minerals can be investigated using the polarised light microscope. 

This module investigates the structure of the Earth from the scale of plate tectonics through to 
investigation using the polarising microscope. The structural geology lectures cover the 
principles of rock deformation and the classification of structural features. The tectonics lectures 

mailto:kambers@tcd.ie
mailto:chewd@tcd.ie
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provide an overview of active plate tectonic 
processes and these various processes are 
exemplified by a brief overview of the geological 
history of Ireland. A series of practical exercises aim 
to develop an understanding of map interpretation 
and the visualisation of structures in three 
dimensions. Topics covered will include folds, faults 
and unconformities along with interpretation of 
published geological maps. The module also 
introduces the principals of crystallography and the 
theory and practice of using a polarised light 
microscope to look at minerals in thin sections of rock. The rock-forming minerals are examined 
in detail in terms of where they are found, what they look like through the microscope, what 
chemical elements they contain, and their physical stability. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ investigate and explain how, why and where rocks undergo deformation 

¶ interpret two-dimensional representations of geological data (maps) in three 
dimensions 

¶ describe the physical and chemical properties of minerals and describe how minerals 
can be investigated using the polarised light microscope. 

 
Assessment: Theory examination (70%), Practical examination (15%), In-course laboratory 
assessment (15%) 

GL2299 Earth Sciences Field Course      5 ECTS 

Module Co-ordinator: Dr Wyse Jackson (wysjcknp@tcd.ie) 

Type: Compulsory 

Outline: This module is based on an extended residential field course. Geological rock types 
and structures are examined which illustrate topics covered in other freshman geology modules. 
Quaternary sediments and geomorphological features covered in freshman geography modules 
are also examined. Emphasis is placed on practical aspects of the earth sciences, especially 
interpreting outcrops and recording data in a systematic way. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ Identify common sedimentary, igneous and metamorphic rocks in the field; 

¶ Identify and record basic geological features; 

¶ Describe and record a range of Quaternary sediments and landforms; 

¶ Conduct a basic surveying exercise. 

Assessment: Course work (100%) 

 

  

mailto:wysjcknp@tcd.ie
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GG2299 Geochemistry for Earth Scientists     5 ECTS 

Module Co-ordinator: Dr Rocha (rochac@tcd.ie) 

Type: Compulsory 

Outline: This introductory module will focus mainly on the chemistry of earth processes, 
including the chemical evolution of the planet as whole through geological time. The material to 
be imparted will have a strong foundation on Earth System Science, thereby discussing the 
chemical processes underpinning interactions between the lithosphere, the hydrosphere and the 
atmosphere, including practical and theoretical aspects of planetary formation, the evolution of 
the atmosphere (including recent changes) and ocean compositional changes through time. This 
material will be brought together to understand the natural and anthropogenic drivers of life on 
earth, including the close chemical relationships between the compositional nature of living 
organisms, sediments and soils, water and the atmospheric gases. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ Illustrate the role chemistry plays in understanding the Earth system 

¶ Identify specific clusters of elements and describe their role in natural geochemical 
processes. 

¶ Illustrate how living systems control and/or are influenced by the geology and chemistry 
of the Earth 

¶ Examine natural geochemical processes through a combination of field and laboratory-
based exercises; 

¶ Evaluate, interpret and summarize fundamental principles to explain natural phenomena 
arising from complex interactions between the biosphere, the lithosphere, the 
atmosphere and the hydrosphere. 

Assessment: Course work (100%) 

GG2025 Human Geography: Changing Worlds    10 ECTS 

Module Co-ordinator: Dr Sokol (sokolm@tcd.ie) 

Type: Compulsory 

Outline: This module introduces students to a number of key 
issues within contemporary human geography and exposes 
them to a range of methodological approaches and research 
techniques. The overarching theme of the module is the way in 
which historical, cultural, environmental, political and economic 
geographies are changing under the force of globalisation. 
Specific areas covered include an examination of globalisation 
from a historical perspective; approaches, methods and 
sources in historical geography; emergence of global 
environmentalism in a changing world; the creation of óthird 
worldô and the impact of globalisation on the developing world; and political and economic 
aspects of globalisation.  

The module will cover:  

Section 1 - Approaches and methods in historical geography: This section of the module 
introduces the diversity of approaches and methods employed in historical geography. Historical 
geography has traditionally been concerned with the evolution of landscapes and patterns of 
areal differentiation over time. Historical geography is concerned with how regions and places 
have come to acquire identity and character over time. It is therefore central to the wider study 

mailto:rochac@tcd.ie
mailto:sokolm@tcd.ie


Trinity Earth Sciences  Undergraduate Course Handbook 2016-17 

 
12 

of geography. Since the 1980s historical geography has been open to theoretical and 
methodological innovation. This section of the module will give an introduction to the more 
traditional and modern approaches to the use of historical methods in geographical studies. 

Section 2 - Emerging Environmental Movements: Interactions between humans and the 
environment are of central concern for geographers. These interactions may create positive or 
negative outcomes (or in some cases both) across time and space and are often geopolitically 
motivated. This section of the Changing Worlds module will address how human geography is 
approaching the relationship between humans and their environment in an increasingly 
globalised world. Attention to the evolution of environmental organisations, including green 
political parties, will be considered. 

Section 3 - Geographies of development: Most of humanity lives in the so-called ñdeveloping 
worldò. This section of the module explores how the Third World was created historically and the 
mechanism through which it is reproduced. Attention will also be paid to the impact of ñfreeò 
market policies in the developing world. 

Section 4 - Economic geographies of globalisation: This section of the module will cover issues 
related to contemporary economic globalisation; governance of globalisation; multi-national 
corporations; global finance; global financial and economic crisis; geographies of transition 
economies; and policy challenges in the age of globalisation. 

Section 5 - Collection & analysis of geographical data: Building on the above sections, this part 
of the module will specifically focus on methods in geographical research and a range of 
techniques used in acquisition and analysis of geographical data. In doing so, it will enable 
students to select appropriate methods to study diverse geographical issues and to develop 
studentsô geographical skills of numeracy, data management, manipulation, analysis, display, 
interpretation and explanation. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ Identify important topics and themes in contemporary human geography; 

¶ Appraise some of the major current debates in human geography; 

¶ Outline and contrast a range of research methods in human geography.. 

 Assessment: Examination (60%); course work (40%) 

GG2024 Physical Geography: Changing Environments   10 ECTS 

Module Co-ordinator: Dr Bourke (bourkem@tcd.ie)  

Type: Compulsory 

Outline: This module represents a foundation in modern physical geography and is designed to 
explain and analyse environmental change during the 
last 2.6 million years (the Quaternary period). The 
module will take a number of key elements of 
contemporary environmental change and analyse 
modern process, past records and archives of 
environmental change. Elements of the course are 
designed to prepare students for Sophister physical 
geography modules. 

Fluvial Geomorphology: Fluvial processes and 
landforms including fluvial hydraulics and sediment 
transport, bedforms, sediments, channel dynamics and 
long-profile, historic flood events and large-scale catastrophic floods, fluvial sedimentary 
archives.  

mailto:bourkem@tcd.ie
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Mass-movements: including landslides, slow downslope movement and peat failures. The 
importance of analysis of large-scale mass-movements is emphasised. 

Drylands: The dynamics of geomorphic systems in global drylands will be examined. In 
particular, aeolian landforms, sediments, transport processes aeolian sedimentary archives. 

Tropics: Environmental change across a range of temporal scales and environment types, 
particularly lacustrine systems and swamp basins. Attention will be paid to issues of landform 
scale.  

Oceans: including submarine landslides; deep ocean sediments as archives of long-term 
environmental change; sea levels past present and future; and the evolving geography of our 
planet. 

Biogeography and Conservation: This section of the course will focus first, on the geographical 
significance of various positive and negative interspecific relationships within ecosystems 
including competition, predation, mutualism etc. It will then examine, on various spatial and 
temporal scales, the historical dimensions of the dynamics of species distribution by exploring 
the effects of evolution, migration and extinction of species as a response to environmental 
change. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ Identify important topics and themes in contemporary physical geography. 

¶ Appraise some of the major current debates in physical geography. 

¶ Illustrate how records of past change can be developed from a range of different 
environments.  

¶ Explain how an understanding of modern processes is fundamental to our ability to 
reconstruct the past and predict the future. 

 

Assessment: Examination & course work 

PY2P30 Physics for Earth Scientists      5 ECTS 

Module Co-ordinator: Prof Lunney (jlunney@tcd.ie)  

Type: Compulsory 

Outline: The aim of this module is to provide an introduction to the application of physical 
principles in the study of earth science.  The module will be taught through a combination of 
lectures, laboratory classes and tutorials. 

Learning Outcomes: On successful completion of this module students will be able to: 

¶ Apply Newtonian mechanics to the description of gravitational attraction, planetary 
motion and origin of tides and effect of Coriolis force in atmospheric circulation. 

¶ Apply principles of statics to describe bodies in equilibrium, elasticity and fracture. 

¶ Understand and calculate hydrostatic pressure, buoyancy and flow in fluid systems. 

¶ Understand the mechanical analysis of seismic and water waves, including calculation 
of wave velocity, reflection and refraction.  

¶ Understand the concepts of heat and temperature and elementary thermodynamics. 

¶ Describe and calculate adiabatic processes in the Earthôs atmosphere, including the 
effects due to water vapour. 

¶ Describe and do calculations involving radiative transfer and energy balance in the 
Earthôs atmosphere. 
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¶ Describe the various types of radioactive decay and do calculations involving 
radioactive dating. 

¶ Make measurements on a physical system, analyse the results and prepare a report. 
 
Assessment: Examination (60%), course work (40%) 
 

Broad Curriculum Module       5 ECTS 

Students select one the Broad Curriculum (Cross-Faculty) modules with the exception of 
BCGEOL (Planet Earth). 

Details on the Broad Curriculum Programme can be found at: 

https://www.tcd.ie/Broad_Curriculum/index.php 

Note: You need to register for your module via the Broad Curriculum website. Please ensure 
that you do this before the start of the academic year. 
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JUNIOR SOPHISTER (YEAR 3) 

Students take compulsory modules totalling 35 credits and select an additional 25 credits of 
optional modules. 

Compulsory Modules (35 credits) 

GG3035 Advanced Research Methods in Earth Science   5 ECTS 

Module Co-ordinator: Dr Edwards (robin.edwards@tcd.ie) 

Type: Compulsory 

Outline: The objective of this module is to develop the research skills required to plan and 
execute an individual piece of guided research (the dissertation). Students will be provided with 
some basic training in research design, critical evaluation of academic literature, and 
presentation skills, before being introduced to a selection of topics that may form the basis of 
their final year dissertation. The module culminates in the production of a research proposal that 
will be implemented in the final year of study. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ Evaluate the strengths, weaknesses and appropriateness of a range of research 
methods employed in the Earth Sciences; 

¶ Summarise and critique previous academic research published in peer-reviewed 
literature; 

¶ Plan a significant piece of individual research and present this succinctly in the form of a 
research proposal. 

Assessment: Course work including production of a final year dissertation research proposal 
(100%) 

GL3325  Geological Field Skills 2      10 ECTS 

Module Co-ordinator: Dr Chew (chewd@tcd.ie) 

Type: Compulsory 

Outline: Undergraduate field courses provide vital experience in practising core subject skills. 
Much of this module will comprise a two week residential field course to a region of active 
tectonics. It will comprise a series of exercises in the techniques of geological fieldwork and 
mapping, and development of an understanding of how the geology of the field area is related 
to the tectonics of a region. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ accurately locate themselves in the field using topographic base maps, satellite imagery 
and / or GPS 

¶ make essential field observations and measurements, including recognition of major rock 
types and geological structures 

¶ use a compass-clinometer with familiarity to measure geological structures 

¶ construct a geological map (field slips and interpretative map) and stratigraphic log and 
accurately record field observations in a notebook, as notes, sketches or tabulated data 

¶ construct a geological cross-section on the basis of a geological map 

¶ identify and interpret a range of sedimentary structures and their depositional 
environments 

¶ identify diagnostic metamorphic assemblages in the field 
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¶ identify a range of volcanic rocks and their modes of deposition and be able to use this 
information to determine eruptive style 

¶ evaluate the regional geology and tectonic setting in the context of an active orogenic 
belt 

Assessment: Coursework (100%) 

GL3320 Microscopy & Crystalline Rocks     5 ECTS 

Module Co-ordinator: Prof Kamber (kamberbs@tcd.ie) 

Type: Compulsory 

Outline: The module starts out with a thorough introduction to the use of the petrographic 
microscope and the optical properties of the main rock-forming minerals. The module next 
introduces the most important igneous rocks from a variety of scales: their tectonic environment, 
their local occurrence, in the hand specimen as well as under the microscope. Finally, the 
module covers the two most important metamorphic rock series: metapelites and metabasites. 
They are covered from the point of view of petrography, classification and metamorphic 
environment. The modules aims to: (1) prepare Earth Sciences students for SS Geology module 
options; (2) train students in the use of the petrographic microscope; (3) develop the skills for 
description and classification of the most important igneous rocks; and (4) develop an 
appreciation of the various tectonic regimes in which crystalline rocks form. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ describe the basic aspects of cross-polarised light microscopy 

¶ identify, describe and classify all major crystalline rocks and explain the petrogenetic 
importance of the various rocks 

Assessment: Practical examination (50%), in-course assessments (50%) 

GG3034 Practical Physical Geography     5 ECTS 

Module Co-ordinator: Prof Coxon (pcoxon@tcd.ie) 

Type: Compulsory 

Outline: This module provides practical training in some basic field and laboratory methods to 
assist students in completing their individual research projects. A white laboratory coat is 
required for this course. Sharp pencils, calculator, ruler (metric) and a protractor are also 
required. Basic mapwork using OS 1:50,000 series maps and GSI geological maps. Fluvial 
geomorphology from maps, simple drainage basin analysis, analysing geological and climatic 
controls on fluvial landscapes. Orientation and altitude of corrie basins. Basic field and laboratory 
methods including sediment descriptions, clast fabric, particle size analysis and loss of ignition 
measurements. Simple data handling using spreadsheets and graphics packages. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ Have gained practical experience in the use of OS maps 

¶ Have gained a knowledge of simple surveying techniques 

¶ Have gained a knowledge of laboratory methods in physical geography 

Assessment: 100% coursework 

GL3326 Sedimentology        10 ECTS 

Module Co-ordinator: Dr Rose (crose@tcd.ie) 

Type: Compulsory 
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Outline: Sedimentary materials account 
for most of the Earth's crust, and much of 
our understanding of Earth history comes 
from their examination. This course 
provides an introduction to sedimentary 
processes and deposits that shape Earth's 
surface, including their description, 
formation and interpretation. In particular, 
the generation, transport, and 
preservation of sediment are studied as 
diagnostic tools to link surface processes 
with the geological records of Earth history 
and modern environmental change. The 
origin of a wide range of sedimentary rocks is investigated in theory and in the laboratory using 
field observations, stratigraphic sections, hand samples, and thin sections to decipher 
depositional environments and propose stratigraphic models. 

Learning Outcomes: On successful completion of the module students will be able to: 

¶ classify siliciclastic and carbonate sedimentary rocks; 

¶ provide technical descriptions of common sedimentary rock types and textures from hand 
samples and thin sections; 

¶ provide basic interpretations of depositional environments from outcrop observations, 
stratigraphic logs and petrological evidence; 

¶ outline appropriate strategies for field and laboratory investigation of sedimentary rocks. 

Assessment: Theory examination (30%); practical examination (20%); in course assessment 
(50%) 

 

Optional Modules (Select 25 credits) 

Note: Some modules run in alternate years. Those that are unavailable as Junior Sophister 
options for 2016-17 will be available as Senior Sophister options in 2017-18. 

GG3055 Deserts of Our Solar System 10 ECTS 

Module Co-ordinator: Dr Bourke (bourkem4@tcd.ie) 

Type: Optional 

Note: Places on this module are limited to 30. In the case 
of oversubscription, places will be allocated on the basis 
of student performance in GG2024. 

Outline: Planetary geomorphology is the frontier field of 
Physical Geography. This module explores the desert 
landforms of our solar system. It focuses on the arid 
environments of Earth and Mars. Using the latest data 
from NASA and ESA we will explore how landforms and 
geomorphic processes vary under different atmospheric, 
gravity and temperature regimes. You will be introduced to 
geomorphic features that are not found on Earth. We will 
investigate how geomorphologists use landforms on Earth to understand those on other solar 
system bodies. 

Learning outcomes: On successful completion of this module students will  
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