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OVERVIEW

Short description
This course will cover two important areas of archaeological science: dating techniques and
applications of microscopy to archaeological materials. While it might at first glance seem
that these two topics have little in common many dating techniques (such as
dendrochronolgy, varve chronology, palynology, phytolith studies, obsidian hydration and
fission track dating) use microscopy to gather their data.
Students will be introduced to the principles and practice of applying light and electron
microscopy to the investigation of archaeological materials, including practical
demonstrations and experience. They will be introduced to the use of optical microscopy for
the study of ceramics and soil micromorphology. They will also be shown how to use
scanning electron microscopy to obtain images of the microstructure of a sample and
elemental analyses of chosen regions of a sample.
The course will give an overview of dating methods based on radioactive decay,
accumulation of radiation damage, annual events, climatic change and chemical processes.
There will be more detailed coverage of radiocarbon, dendrochronological and pollen dating.
It is emphasized that the coverage of the course is wide. Within the allocated teaching time it
will be possible to cover some topics in more depth but others can only be touched on or
mentioned in passing. Successful completion of the course will thus be dependent to a
significant extent on personal reading.
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Week-by-week summary
Lectures will normally be held 9-11am in Room 612 during term 1. Demonstration and
practical sessions may be held in other places and at other times

1.

7th October 9-11 Dafydd Griffiths
Introduction to the course
Overview: Applications of microscopy to archaeological materials
Science based dating techniques in archaeology

2.

14th October 9-11 Arlene Rosen
Palynology and phytolith studies

3.

21st October 9-11 Patrick Quinn
Polarized light microscopy

4.

28th October 9-11 Patrick Quinn
Ceramic petrography

5.

4th November
9-11 Dafydd Griffiths
Microscopy with light and electrons
Electron probe microanalysis
7th-11th November Reading Week - no teaching

6.

18th November 9-11 Martin Bridge
Wood microstructure and identification

7.

25th November 9-11 Martin Bridge
Dendrochronology

8.

2nd December 9-11 Richard Macphail
Soil micromorphology

9.

9th December 9-11 Richard Macphail
Soil micromorphology

10. 16th December 9-10 Kevan Edinboro
Radiocarbon dating
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Methods of assessment
This course is assessed by means of two pieces of coursework.
The first is a series of short questions intended to test the student’s breadth of understanding
across the subject area. The mark for this item contributes 40% to the mark for the course.
These questions will be weighted equally. The word length for this item of coursework is
2,000 words. The short questions will be issued in the second half of the term.
The second item of assessed coursework should be an up to date critical literature review or a
report on practical work relevant to the subject area of the course. The mark for this item
contributes 60% to the mark for the course. The word length for this item is 3,000 words.
Potential topics may be discussed with the course tutors and must be agreed by e-mail with
the course co-ordinator. The title needs to present a sufficient challenge to the student to
enable them to display some aspect of excellence in independent critical thought or originality
and thereby be eligible for a first class mark.

Teaching methods
The course is taught through lectures and a number of demonstration or practical sessions will
be arranged to give students greater familiarity with the methods and techniques covered in
the course. Lectures will be held in room 612 between 9am and 11am on Friday mornings
during the first term but for logistical reasons some demonstration and practical sessions will
need to be held in other places and at other times.

Workload
There will be approximately 20 hours of lectures and practical or demonstration sessions for
this course. Students will be expected to undertake around 90 hours of reading for the course,
plus around 40 hours preparing for and producing the assessed work. This adds up to a total
workload of some 150 hours for the course.
It is emphasized that the subject area of the course is wide. Only some topics can be covered
in any depth during the taught sessions. Successful completion of the course will necessitate
serious attention to private reading to broaden understanding of topics covered in taught
sessions and to cover topics not covered in any depth in the taught sessions.

Prerequisites
The course is introductory and does not assume previous knowledge of microscopy or dating
techniques. Although the course has a significant scientific content, it will not assume a
formal scientific background: it is intended to be comprehensible to non-scientists. Those who
have a weaker scientific background should be prepared to put in some extra reading to
ensure adequate understanding of the basic scientific principles.
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AIMS, OBJECTIVES AND ASSESSMENT

Aims
The course aims to make the student familiar with those aspects of microscopy and dating that
are most applicable in the study of archaeological and cultural artefacts.
Objectives
On successful completion of this course a student should, through attending taught sessions
and through private reading:
Understand how microscopy provides data relevant to
 identification of the nature and composition of archaeological and cultural materials,
 identification of past site formation processes,
 identification of the provenance of stone and ceramic objects,
 identification of the techniques of production of ceramic and metal objects,
 the use of stone tools use of objects,
 the alteration and deterioration of archaeological and cultural objects,
 the conservation of archaeological and cultural objects and
 the dating of some types of material;
Be familiar with the operation of light and electron microscopes; and
Understand the principles and applicability of the main archaeological dating techniques.

Learning Outcomes
On successful completion of the course the student should have improved their ability to
conduct independent library and internet research.
Depending on the type of assessment chosen, on successful completion of the course students
should have improved their ability to write concise and well structured explanations of
relevant techniques, be able to synthesize and critically assess material gathered from the
literature, and /or design and effect a relevant project in an efficient and productive manner,
including clear and critical presentation of the results.
The student should be able to judge which microscopic or dating approaches are most
applicable to the solution of particular archaeological questions.
Coursework
The course will be assessed on the basis of two items of coursework. The first item will be a set
of short questions covering the broad range of the subject area of the course. The second will be
EITHER an up to date critical review of a specific topic relevant to microscopy and/or dating in
archaeology OR a report on a relevant practical project. The first item will be weighted at 40%
of the mark for the course and the second at 60%.
The coursework submitted should be comprehensive in coverage within the bounds of the topic,
have a clear structure and be concisely and unambiguously expressed in good English. Ideas
should be as concisely and eloquently expressed as possible but exactitude of expression is
essential and should not be sacrificed.
Care must be taken to address the question or title of the coursework precisely as stated: simply
writing generally about the subject is not acceptable. You should demonstrate awareness and
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understanding of all factors relevant to the question even if you choose not to discuss them all
in detail. It is useful to state explicitly what is and what is not to be discussed in a review or
report and to justify this selection.
The first item of coursework will be a set of short questions. These will be distributed in the
second half of the term. Answering these questions will require students to have a good working
knowledge of the factual aspects of the subject area of the course. It should be possible for a
well-prepared candidate to answer these questions from knowledge they have assimilated
during the course through attending taught sessions and through private reading. If they have
read and learned effectively, they should be able to answer the questions from information in
their minds: in such a case no reference to sources is required. If, however, information o
illustrations are taken from specific sources, those sources should of course be cited. Diagrams,
sketches and captions should be included where appropriate: they do not contribute to the word
limit. The total word limit for the short questions is 2,500 words.
The second item of coursework may EITHER be an up-to-date critical review of some aspect of
the subject area of the course OR a report on a relevant practical project. Proposals for
coursework or projects should be discussed with the relevant lecturer and should be approved
by e-mail with the course organizer and not undertaken without approval of the title of the topic.
The word limit for this item of coursework is 3,000 words.
Please read and comply with the general instructions for presentation and submission of
coursework given in the degree handbook and on the Institute intranet. The Institute of
archaeology coursework guidelines may be found at:
http://www.ucl.ac.uk/archaeology/handbook/common/marking.htm
If a student is unclear about the nature of an assignment, they should discuss this with the
Course Co-ordinator.
Students are not permitted to re-write and re-submit coursework in order to try to improve
their marks. The Course Co-ordinator is, however, willing to comment on an outline of the
student's approach to the assignment, provided this is arranged suitably in advance of the
submission deadline.
Citation of sources
Coursework should be expressed in a student’s own words giving the exact source of any
ideas, information, diagrams etc. that are taken from the work of others. Any direct quotations
from the work of others must be indicated as such by being placed between inverted commas.
Correct citation of sources is a particularly important aspect. Details of the conventions that are
to be followed in citing sources are given in the following link:
http://www.ucl.ac.uk/archaeology/handbook/common/referencing.htm
Plagiarism is regarded as a serious irregularity which can carry very heavy penalties up
to the level of exclusion from all examinations and degrees of the University and the stigma of
being considered to have cheated one's fellows. It is your responsibility to read and abide by
the requirements for presentation, referencing and avoidance of plagiarism to be found in the
IoA ‘Coursework Guidelines’ on the IoA website
http://www.ucl.ac.uk/archaeology/administration/students/handbook
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The source of all information should be cited so that it is wholly clear to the reader what the
candidate is expressing as his or her own idea or synthesis and what is being reported from
other sources. The style of writing should be such as to make it quite clear whether information
from other sources is being expressed in the candidate’s own words (with the source cited with
page numbers where appropriate) or as a direct quotation (which should always be in inverted
commas and be followed by the source and page number). In addition to supporting intellectual
honesty and rigour, this style of writing will ensure that candidate gets full credit for their own
work. It will also protect them from being criticized for ideas or errors that have in fact been
expressed by others. One may wish to refer to the work of others without necessarily agreeing
with it.
Figures and illustrations should also be accompanied by a clear indication of their source.
Figures drawn by the candidate, if their content is not original, should be described as being
redrawn from or based upon the original source and the modifications or additions made by the
candidate should be clearly indicated.
Inadvertent plagiarism sometimes arises from poor study habits (although this is not
considered any excuse by the College authorities.) Essays may be written from notes made a
long time beforehand and the candidate might forget what elements in the notes were direct
quotations, what elements were summaries of what the author wrote and what elements in the
notes expressed the candidate’s own views. It is therefore essential to make it absolutely clear
in one’s notes, what sentences, phrases or special terms are direct quotations, what in the
notes is a summary of what has been read or heard and what aspects are the candidate’s own
original thoughts, ideas or original collations of facts or figures from different sources.
Remember to record full bibliographic details and page numbers when notes are taken: having
to come back to do this at a later stage can be very wasteful of time.
It is a general principle that students should not obtain credit twice for the same work.
Because there is choice over the titles or topics chosen for coursework, students are held
responsible for avoiding overlap between items of assessed work. It is therefore important to
avoid undue overlap between items on which you are assessed within your degree. Any areas
of doubt should be discussed with the course co-coordinator or your personal tutor.
After reading each piece of coursework, the first examiner will indicate a provisional mark. It is
emphasized that the first examiner’s mark is provisional: the final mark will also depend on the
views of other internal and the external examiner. Coursework will be returned to the student as
soon as practicable after submission. The student must then return the coursework to the course
co-ordinators pigeon hole within two weeks: failure to do so will cause the course to be entered
as “Not Completed”
Word-length
Strict new regulations with regard to word-length were introduced UCL-wide with effect
from the 2010-11 session. If your work is found to be between 10% and 20% longer than
the official limit you mark will be reduced by 10%, subject to a minimum mark of a minimum
pass, assuming that the work merited a pass. If your work is more than 20% over-length, a
mark of zero will be recorded.
The following should not be included in the word-count: citation of sources in the text (for
this course only), bibliography, appendices, tables, graphs, illustrations and their captions.
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Submission deadlines & procedures
Students are advised to submit coursework to Turnitin and to check it well in advance of the
deadline so that any inadvertent failings in citation can be remedied.
Unless otherwise agreed in advance, the latest times for coursework submission will be:
1st item of coursework (short questions)

40%

Midnight Thursday 19th January

2nd item of coursework (essay)

60%

Midnight Thursday 22nd March

Coursework must be submitted to Turnitin before the deadline. The time of submission
of the final version to Turnitin will be deemed to be the time of submission of the
coursework.
Students are also required to submit hard copy of all coursework to the course co-ordinator’s
pigeon hole via the Red Essay Box at Reception by 10:30am on the morning following the
Turnitin deadline. The coursework must be stapled to a completed coversheet (available from
the web, from outside Room 411A or from the library)
Please note that new, stringent penalties for late submission were introduced UCL-wide from
2010-11. Late submission will be penalized in accordance with these regulations unless
permission has been granted and an Extension Request Form (ERF) completed.
Please note also that extensions will not be lightly given as you have plenty of notice of your
deadlines and must plan your time accordingly. Extensions will accordingly NOT be given
simply because several deadlines happen to fall together or because you need to work for other
courses. These factors are known in advance and must be planned for. Similarly it may be
expected that printed material may be difficult to obtain, that notes may be lost, that computers,
printers and software may fail to function and so on. Your plans should be such as to guard
against and plan for these misfortunes so that you are still able to submit on time even if they do
befall you.
Students who encounter technical problems submitting their work to Turnitin should email
the nature of the problem to ioa-turnitin@ucl.ac.uk as soon as possible in order that the
Turnitin Advisers can notify the Course Co-ordinator if it may be appropriate to waive the
late submission penalty.
If there is an unexpected crisis on the submission day, students should telephone or
(preferably) e-mail the Course Co-ordinator, and follow this up with a completed Extension
Request Form obtainable from the IoA website or room 411a.
Please see the Coursework Guidelines on the IoA website (or your Degree Handbook) for
further details of penalties.
http://www.ucl.ac.uk/archaeology/administration/students/handbook/submission
Hard copy will no longer be date-stamped.
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The Turnitin 'Class ID' is 298027 and the 'Class Enrolment Password' is IoA1112 Further
information is given on the IoA website:
http://www.ucl.ac.uk/archaeology/administration/students/handbook/turnitin
Turnitin advisers will be available to help you via email: ioa-turnitin@ucl.ac.uk if needed.

UCL-WIDE PENALTIES FOR LATE SUBMISSION OF COURSEWORK

· The full allocated mark should be reduced by 5 percentage points for the first working day
after the deadline for the submission of the coursework or dissertation.
· The mark will be reduced by a further 10 percentage points if the coursework or dissertation
is submitted during the following six calendar days.
· Providing the coursework is submitted before the end of the first week of term 3 for
undergraduate courses or by a date during term 3 defined in advance by the relevant Master’s
Board of Examiners for postgraduate taught programmes, but had not been submitted within
seven days of the deadline for the submission of the coursework, it will be recorded as zero
but the assessment would be considered to be complete.
· Where there are extenuating circumstances that have been recognised by the Board of
Examiners or its representative, these penalties will not apply until the agreed extension
period has been exceeded.

Timescale for return of marked coursework to students.
You can expect to receive your marked work within four calendar weeks of the submission
deadline.
When your marked essay is returned to you, you should return it to the marker within two
weeks.

Keeping copies
Students must keep a copy of all their coursework in a safe place for use in the event of the top
copy going astray. The student is held responsible for being able, with reasonable notice, to
produce a replacement copy of all assessed work submitted. Keep back-up copies and originals
in separate places…………otherwise both may be lost in one incident (theft, loss of bag or fire)
just as though there were no back up.
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LECTURE SCHEDULE

Lectures will normally be held 9-11am in Room 612 during term 1. Demonstration and
practical sessions may be held in other places and at other times.
Relevant reading is given after the sessions.

1.

7th October 9-11 Dafydd Griffiths
Introduction to the course
Overview: Science based dating techniques in archaeology
Applications of microscopy to archaeological materials
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Many relevant papers will be found in journals. Students are advised briefly to review
relevant papers appearing in the journals Archaeometry and Journal of Archaeological
Science.
AITKEN, M.J., 1990, Science-based dating in Archaeology, London: Longman. AJ10 AIT
BOUSFIELD, B., 1992, Surface preparation and microscopy of materials, Chichester: John
Wiley. JKA BRA.
BRANDON,D. & KAPLAN,W.D., 1999, Microstructural characterization of materials,
Chichester: John Wiley. JKA BRA.
BROTHWELL, D.R and POLLARD, A.M. (eds.), 2001, Handbook of Archaeological
Sciences, Chichester: John Wiley.
GOFFER, Z., 2007, Archaeological chemistry, Chichester, John Wiley
GUINIER, A., 1984, The structure of matter, London: Edward Arnold. GEOLOGY B10 GUI.
HENDERSON, J., 2000, The science and archaeology of materials, London: Routledge. JDA
HEN.
JONES,M.P., 1987, Applied mineralogy: a quantitative approach, London: Graham & Trotman.
LEUTE, U., 1987, Archaeometry, Weinheim & New York: VCH. AJ LEU.
McCRONE,W.C., McCRONE,L.B. & DELLY,J.G., 1978, Polarized light microscopy, Ann
Arbor, Michigan: Ann Arbor Science.
SCOTT, D.A., 1991, Metallography and microstructure of ancient and historic metals, London:
Archetype & J. Paul Getty Trust. KEB SCO
TUCKER, M., 1988, Techniques in sedimentology, Oxford: Blackwell. GEOLOGY A9 TUC.
WATT, I.M., 1997, (2nd edtn.) The principles and practice of electron microscopy, Cambridge:
CUP. PHYSICS L30 WAT. (1st edtn. JKA WAT)

14th October 9-11 Arlene Rosen
Palynology and phytolith studies
We will explore the basic introduction to microenvironmental analyses. What are pollen and
phytoliths? How do you identify them? How do they contribute to understanding past land
use, paleoenvironments and agricultural strategies?
2.

Recommended readings
Piperno, Dolores R. (2006) Phytoliths : a comprehensive guide for archaeologists and
paleoecologists. AltaMira Press, Lanham, MD. Chapters 1 and 7.
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Pearsall, Deborah M. (2000) Paleoethnobotany : a handbook of procedures. Chapter on
Pollen Analyses. 2nd ed. San Diego: Academic Press ISSUE DESK IOA PEA 6

3.

21st October 9-11 Patrick Quinn
Polarized light microscopy

4.

28th October 9-11 Patrick Quinn
Ceramic petrography

5.

4th November
9-11 Dafydd Griffiths
Microscopy with light and electrons
Electron probe microanalysis

BOUSFIELD,B., 1992, Surface preparation and microscopy of materials, Chichester: John
Wiley. JKA BRA.
BRANDON,D. & KAPLAN,W.D., 1999, Microstructural characterization of materials,
Chichester: John Wiley. JKA BRA.
FLEGER, S.L., HECKMAN, J.W., and KLOMPARENS, K.L., 1993, Scanning and
transmission electron microscopy, New York: W.H.Freeman & Co.
GRIBBLE,C.D. & HALL,A.J., 1985, A practical introduction to optical mineralogy, London:
Allen & Unwin. GEOLOGY D32 GRI.
JONES,M.P., 1987, Applied mineralogy: a quantitative approach, London: Graham & Trotman.
POTTS, P.J., 1987, A handbook of silicate rock analysis, Glasgow & London: Blackie & Son.
KA POT.
REED, S.J.B., 1996, Electron microprobe analysis and scanning electron microscopy in
geology, Cambridge: Cambridge University Press.
SMART, P. & TOVEY,N.K., 1982, Electron microscopy of soils and sediments, Oxford:
Clarendon Press.
TUCKER, M., 1988, Techniques in sedimentology, Oxford: Blackwell. GEOLOGY A9 TUC.
WATT, I.M., 1997, (2nd edtn.) The principles and practice of electron microscopy, Cambridge:
CUP. PHYSICS L30 WAT. (1st edtn. in IoA library JKA WAT).
7th-11th November Reading Week - no teaching
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6.

18th November 9-11 Martin Bridge
Dendrochronology

7.

25th November 9-11 Martin Bridge
Wood microstructure and identification

8.

2nd December 9-11 Richard Macphail
Soil micromorphology
1: Dating soil micromorphology and geoarchaeology I: Analysis of sites
where natural environmental (‘taphonomic’) processes predominate.
This session illustrates the challenges of dating when applied to predominantly natural
deposits.

GOLDBERG, P., and MACPHAIL, R.I., 2006, Practical and Theoretical Geoarchaeology,
Oxford: Blackwell Publishing.
MACPHAIL, R. I., and GOLDBERG, P., 2010, “Archaeological materials”, in G. STOOPS,
G., V. MARCELINO and F. MEES, F. (eds.), Interpretation of Micromorphological Features
of Soils and Regoliths, p. 589-622, Amsterdam: Elsevier.
STOOPS, G., 2003, Guidelines for Analysis and Description of Soil and Regolith Thin
Sections, Madison, Wisconsin: Soil Science Society of America.

9.

9th December 9-11 Richard Macphail
Soil micromorphology
2: Dating soil micromorphology and geoarchaeology II: the development of
anthropogenic deposits and their interpretation
This session illustrates the challenges of dating when applied to predominantly
anthropogenic deposits.

10. 16th December 9-10 Kevan Edinboro
Radiocarbon dating
COLLARD, M., EDINBOROUGH, K., SHENNAN, S, and THOMAS, M.G., 2010,
“Radiocarbon evidence indicates that migrants introduced farming into Britain”, Journal of
Archaeological Science, 37, 866-870.
WHITTLE, A., BAYLISS, A. and HEALY, F., 2008, “The timing and tempo of change:
examples from the four millennium cal. BC in southern England”, Cambridge Archaeological
Journal, 18, 65-70.
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ADDITIONAL INFORMATION

Attendance
A register will be taken at each class. If you are unable to attend a class, please notify the
course co-ordinator by email. Departments are required to report each student’s attendance
to UCL Registry at frequent intervals throughout each term.

Information for intercollegiate and interdepartmental students
Students enrolled in Departments outside the Institute should collect hard copy of the
Institute’s coursework guidelines from Judy Medrington’s office.

Dyslexia
If you have dyslexia or any other disability, please make your lecturers aware of this. Please
discuss with your lecturers whether there is any way in which they can help you. Students
with dyslexia are reminded to indicate this on each piece of coursework.

Feedback
In trying to make this course as effective as possible, we welcome feedback from students
during the course of the year. All students are asked to give their views on the course in an
anonymous questionnaire which will be circulated at one of the last sessions of the course.
These questionnaires are taken seriously and help the Course Co-ordinator to develop the
course. The summarized responses are considered by the Institute's Staff-Student
Consultative Committee, Teaching Committee, and by the Faculty Teaching Committee.
If students are concerned about any aspect of this course we hope they will feel able to talk to
the Course Co-ordinator, but if they feel this is not appropriate, they should consult their
Personal Tutor, the Academic Administrator (Judy Medrington), or the Chair of Teaching
Committee (Dr. Mark Lake).

Health and safety
The Institute has a Health and Safety policy and code of practice which provides guidance on
laboratory work, etc. This is revised annually and the new edition will be issued in due
course. All work undertaken in the Institute is governed by these guidelines and students
have a duty to be aware of them and to adhere to them at all times.

Dafydd Griffiths
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