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UCL INSTITUTE OF ARCHAEOLOGY
PREHISTORIC STONE ARTEFACT ANALYSIS

2022-23, Term 2

MA/MSc MODULE (15 credit): ARCL0101
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Overshot Levallois cores (above) and flakes (below) from the Kapthurin Formation, Kenya. Scale in cm.
Coordinator: Dr. Ceri Shipton
E-mail: c.shipton@ucl.ac.uk 
Room B21
Office hours: please email to make online appointment.

Please refer to the Institute of Archaeology Student Handbook
https://www.ucl.ac.uk/archaeology/current-students/ioa-student-handbook
and the Institute of Archaeology Study Skills Guide:

https://www.ucl.ac.uk/archaeology/current-students/ioa-study-skills-guide
for instructions on coursework submission, IoA referencing guidelines, marking criteria, as well as UCL policies on penalties for late submission, over-length work, and academic misconduct.

1. MODULE OVERVIEW

Module Description
The purpose of this module is to provide you with a set of analytical skills, which you can bring to bear on stone artefact (lithic) assemblages; whether you encounter them in research or heritage management.  The course will principally focus on lithic technology – the ways in which stone tools were made.  Technology is the most readily accessible aspect of stone artefacts; and it is informative for anthropologically salient issues such as ancestor-descendant relationships among cultures, and comparisons of skill within societies and between species.  We will also touch on the two other principal realms of stone tool analysis, provenancing – determining the geological source of artefacts; and use-wear and residues – determining the function of stone tools.  The course will look at stone tool types and ways of production from across prehistory, including groundstone artefacts.  The module will review the principal traditions of lithic technological analysis, in particular the French chaine operatoire and diacritical analysis approach, and the American reduction sequence and attribute analysis approach.  Towards the end of the course we will look at some new 3D methods for lithic analysis.  The course is fundamentally practical in nature, therefore you will be provided with your own artificial lithic assemblage of around 100 experimentally produced lithics designed to replicate artefacts from the Thames Valley.  These lithics will be both for learning with during practicals and to analyse for your assessments.  
Module Aims
On successful completion of this module, students will:
- know how to identify stone artefacts and differentiate them by technological class and material
- be familiar with some of the most prominent stone artefact types

- be able to illustrate stone tools, take a range of metric measurements on them, and determine the order of flake removals

- be capable of differentiating knapping technologies using qualitative and quantitative evidence

Learning Outcomes
By the end of this module, students will have learnt:
- to produce illustration and data driven reports 

- practical application of different statistical techniques

Methods of Assessment
This module is assessed by means of:
-  Individual artefact illustration and description (1000 words) (40%)

-  Report – of 2000 words (60%)

Communications
· Moodle is the main hub for this course. 

· Important information will be posted by staff in the Announcements section of the Moodle page and you will automatically receive an email notification for these. 

· Please post any general queries relating to module content, assessments and administration in Moodle Q&A or via email if you prefer. 

· For personal queries, please contact the co-ordinator by email. 

Week-by-week summary 
	Week 
	Date 
	Topic 
	Lecturers 

	1
	January 13th
	Technological Classes of Knapped Stone
	CS

	2
	January 20th
	Materials and Provenancing
	CS

	3
	January 27th
	Fundamental Knapping Methods
	CS 

	4
	February 3rd
	Advanced Knapping Methods
	CS

	5
	February 10th
	Reduction and Retouch
	CS

	6
	February 13th
	Illustration Deadline 
	

	7
	February 24th
	Ethnoarchaeology and Experimentation
	CS

	8
	March 3rd
	Attribute Analysis and Reduction Indices
	CS

	9
	March 10th
	3D Methods
	CS

	10
	March 17th
	Functional Microscopy
	CS

	11
	March 24th
	Groundstone
	CS

	12
	April 11th
	Report Deadline
	


Lecturers

Ceri Shipton (CS)
Weekly Module Plan 

The module is taught through lectures and practicals. Students will be required to undertake set readings and examine the lithics provided for particular artefact types.  Lecture slides from the previous year will be available before the session each week and lecture recordings and slides from this year will be made available after the session each week.  Classes will be held in the Institute of Archaeology room 410 on Fridays from 2-4 pm.

Workload

This is a 15 credit module which equates to 150 hours of learning time including background reading, and writing your assignments. With that in mind you should expect to organise your time in roughly this way: 

	20 hours 
	Staff-led teaching sessions (lectures, seminars, practicals) 

	70 hours 
	Self-guided session preparation (reading, examining experimental assemblage), about 7 hours a week.  Much of this should feed directly into your assessments. 

	20 hours 
	Illustration and describing large artefact 

	40 hours 
	Collecting data, analysing, and writing report 


2. ASSESSMENT

Each assignment and possible approaches to it will be discussed in class, in advance of the submission deadline. If students are unclear about the nature of an assignment, they should discuss this with the module co-ordinator in advance (via office hours or class Moodle forum). You will receive feedback on your coursework via Moodle, and have the opportunity to discuss your marks and feedback with the co-ordinator in their office hours.

For more details see the ‘Assessment’ section on Moodle. The IoA marking criteria can be found in the IoA Student Handbook (Section 13: Information on assessment). The IoA Study Skills Guide provides useful guidance on writing different types of assignment. 

Please note that late submission, exceeding the maximum word count and academic mis​conduct (plagiarism) will be penalized and can significantly reduce the mark awarded for the assignment and/or overall module result. On requirements, please do consult

https://www.ucl.ac.uk/archaeology/current-students/ioa-student-handbook/13-information-assessment with sections on coursework submission (13.7–13.8), word count (13.10), and academic integrity (13.12–14).

Assessment 1: Large Artefact Illustration
From the provided assemblage, a single large artefact should be illustrated either through drawing photography or both, and described in detail, including its typology, the sequence of flake of removals by which it was produced, and how it might relate to similar artefacts from northwestern Europe.  The figure caption and description should not exceed 1000 words, the list of any references used will not be included in this count.  
The deadline for the illustration and description will be Monday 14th of February
Assessment 2: Assemblage Report
A report should be submitted on the entire assemblage, which may include some statistical treatment of data or further illustration of diagnostic artefacts.  The maximum word count for the report, including figure and table captions, but excluding the reference list, is 2000.  More details on nature of the assemblage will be provided during the course.  

The deadline for the report will be Monday 11th of April
3. RESOURCES AND PREPARATION FOR CLASS

You are expected to read the two to three Essential Readings in advance of the class each week. Completing the readings is essential for your effective participation in the class as it will greatly enhance your understanding of the material covered.  Further readings are provided for you to get a sense of the range of current work on a given topic and for you to draw upon for your assessments.  The texts should all be available online through UCL Library Services Explore.  Google Scholar should be your first port of call for conducting further research for your assignments.  
General Reading
Debénath, A. and Dibble, H.L., 1994. Handbook of Paleolithic Typology: Lower and Middle Paleolithic of Europe (Vol. 1). University of Pennsylvania Museum of Archaeology: Philadelphia.
Inizan, M.L., Reduron-Ballinger, M., Roche, H. and Tixier, J., 1999. Technology and Terminology of Knapped Stone (Préhistoire de la pierre taillée, 5, followed by a multilingual vocabulary). CREP: Nanterre
Shea, J.J., 2013. Stone tools in the Paleolithic and Neolithic Near East: A guide. Cambridge University Press.
4. SYLLABUS
The following pages give details of the lectures for the module and identifies high priority (() and optional readings relevant to each session. Each lecture slide also features a key reference or two that students can follow up on if they are interested in a particular topic.  

1. TECHNOLOGICAL CLASSES OF STONE ARTEFACTS
Lecture: We will appraise the definition of stone artefacts and discuss the distinction between artefacts, geofacts, ecofacts, and manuports.  The principles of fracture mechanics that create knapped stone artefacts will be reviewed and the resultant key identifying fracture features highlighted.  We will look at stone artefacts as indicators of occupation intensity.  We will consider the differentiation of the major technological classes of stone artefacts and what these can tell us about human mobility. 
· Centi, L. and Zaidner, Y., 2020. Variations in lithic artefact density as a tool for better understanding Middle Palaeolithic human behaviour: The case of Nesher Ramla (Israel). Quaternary International 
Clark, G.A. and Barton, C.M., 2017. Lithics, landscapes & la Longue-durée–Curation & expediency as expressions of forager mobility. Quaternary International, 450, pp.137-149. – A case study on retouch and mobility.
· Hiscock, P., 2007. Looking the other way. A materialist/technological approach to classifying tools and implements, cores and retouched flakes. In McPherron, S. and Linley J. (eds.) Tools or cores? The Identification and Study of Alternative Core Technology in Lithic Assemblages, University of Pennsylvania Museum: Philapdelphia, pp.198-222. – A rigorous examination of lithic classes and whether they are mutually exclusive.

· Inizan, M.L., Reduron-Ballinger, M., Roche, H. and Tixier, J., 1999. Technology and Terminology of Knapped stone (Préhistoire de la pierre taillée, 5, followed by a multilingual vocabulary). CREP: Nanterre – Chapter 2, pp. 29-38

Kuhn, S.L., 1992. On planning and curated technologies in the Middle Paleolithic. Journal of Anthropological Research, 48(3), pp.185-214. – The original paper which laid out the rationale for artefact class as an indicator of mobility.

Shea, J.J., 2013. Stone tools in the Paleolithic and Neolithic Near East: A guide. Cambridge University Press. Chapter 2, pp. 17-46 – A short overview of lithic technology.

Practical: Orienting flakes. Artefact drawing.  You will need a pencil and a means of sharpening it for this session.  
2. MATERIALS AND PROVENANCING

Lecture: A wide range of materials are suitable for knapping but all must be isotropic –homogenous and fine-grained.  We will review common knapped materials used in different parts of the world.  We will then look at how abrupt temperature change damages isotropic stone and how controlled heating can improve its knapping qualities.  Assigning stone artefacts to their geological source is informative as to the moblility, planning depth, and exchange systems of knappers.  Provisional assignation can be made on the basis of visual inspection of rock type, cortex form, and stone colour, with more precise assignation possible using thin section characterization, and, ultimately, geochemical fingerprinting.  The advent of portable X-ray flouresence, a non-destructive fingerprinting system that can be brought to the artefacts, is revolutionizing provenancing studies, particularly of obsidian.
Braun, D.R., Plummer, T., Ditchfield, P., Ferraro, J.V., Maina, D., Bishop, L.C. and Potts, R., 2008. Oldowan behavior and raw material transport: perspectives from the Kanjera Formation. Journal of Archaeological Science, 35(8), pp.2329-2345. – A case study on provenancing and some of the considerations that need to be made

Braun, D.R., Plummer, T., Ferraro, J.V., Ditchfield, P. and Bishop, L.C., 2009. Raw material quality and Oldowan hominin toolstone preferences: evidence from Kanjera South, Kenya. Journal of Archaeological Science, 36(7), pp.1605-1614.  – One of the few studies to assess why hominins selected particular materials

· Delagnes, A., Schmidt, P., Douze, K., Wurz, S., Bellot-Gurlet, L., Conard, N.J., Nickel, K.G., Van Niekerk, K.L. and Henshilwood, C.S., 2016. Early evidence for the extensive heat treatment of silcrete in the Howiesons Poort at Klipdrift Shelter (Layer PBD, 65 ka), South Africa. PLOS One 11: e0163874. – Identifying heat treatment.

· Key, A., Proffitt, T. and de la Torre, I., 2020. Raw material optimization and stone tool engineering in the Early Stone Age of Olduvai Gorge (Tanzania). Journal of the Royal Society Interface, 17(162), p.20190377.
· Milić, M., 2014. PXRF characterisation of obsidian from central Anatolia, the Aegean and central Europe. Journal of Archaeological Science 41: 285-296.
Reepmeyer, C., Spriggs, M., Bedford, S. and Ambrose, W., 2010. Provenance and technology of lithic artifacts from the Teouma Lapita site, Vanuatu. Asian Perspectives 49: 205-225. – A case study looking at one of the longest ever obsidian transfers and putting it in the context of lithic technology and other archaeological evidence.

Practical: Knapping with flint out the back of the Institute of Archaeology.

3.  FUNDAMENTAL KNAPPING METHODS
Lecture: There are multiple ways to reduce stone through percussion that vary widely in conception and the skills needed to execute them.  We will look at the major techniques used in early prehistory, and the particular signatures in the flakes and cores they leave behind.  We will cover the main types of dorsal scar pattern and how they relate to flake form, and we will define redirecting flakes.  We will also consider how people learn to knap.
· Inizan, M.L., Reduron-Ballinger, M., Roche, H. and Tixier, J., 1999. Technology and Terminology of Knapped stone (Préhistoire de la pierre taillée, 5, followed by a multilingual vocabulary). CREP: Nanterre – Chapters 3 and 4
Boëda, E., 1993. Le débitage discoïde et le débitage Levallois récurrent centripède. Bulletin de la Société préhistorique française 90: 392-404 – The original publication that provided the modern definition of Levallois, the figures are informative even if you can’t read French.

· Tryon, C.A., McBrearty, S. and Texier, P.J., 2005. Levallois lithic technology from the Kapthurin formation, Kenya: Acheulian origin and Middle Stone Age diversity. African Archaeological Review 22: 199-229. The site with the earliest Levallois, also featuring some good descriptions of the technology.
Practical: Material types. Identifying initiation, termination, and fragment types.  

4. ADVANCED KNAPPING METHODS

Lecture: We will look at the advanced knapping techniques used in the Upper Palaeolithic, Mesolithic, and Neolithic, and their characteristic products.  We will cover the range of platform types and preparation techniques found throughout prehistory and we will discuss the pressure and punch techniques.
· Clarkson, C., Shipton, C. and Weisler, M., 2015. Front, back and sides: experimental replication and archaeological analysis of Hawaiian adzes and associated debitage. Archaeology in Oceania, 50(2), pp.71-84.
Martínez-Moreno, J., Torcal, R.M., Benito-Calvo, A., Sunyer, M.R. and Sánchez-Martínez, J., 2019. A bunch of refits: 497D blade knapping assemblage of the Early Upper Paleolithic in Cova Gran (Northeast Iberia). Archaeological and Anthropological Sciences, 11(9), pp.4585-4600. – A refitting case study.


· Pelegrin, J., 2012. New experimental observations for the characterization of pressure blade production techniques. In The Emergence of Pressure Blade Making (pp. 465-500). Springer, Boston, MA.

Practical: Identifying platform types and dorsal scar patterns.  Artefact photography.  
5. REDUCTION AND RETOUCH

Lecture: Stone artefacts have a dynamic life history in which they reduce in volume with each knapping action which also results in changes in shape.  This fluidity of form leads to a tension between on the one hand lithic analysts who recognize distinctive types that have an emic reality – that is they would have been recognized as types by their makers – and on the other those who believe that most types are merely arbitrary points on a continuum of reduction.  Different ways of conceptualizing stone tool life history has led to the contrasting American reduction sequence and French chaine operatoire approaches to lithic analysis.  
· Shott, M.J., Lindly, J.M., Clark, G.A. 2011. Continuous modeling of core reduction: Lessons from refitting cores from WHS 623x, an Upper Paleolithic site in Jordan.  Paleoanthropology 2011: 320-333

· Soressi, M., Geneste, J.-M. 2011. The history and efficacy of the chaîne opératoire approach to lithic analysis: Studying techniques to reveal past societies in an evolutionary perspective.  Paleoanthropology 2011: 334-350

Tostevin, G.B. 2011. Reduction sequence, chaîne opératoire, and other methods: The epistemologies of different approaches to lithic analysis. Paleoanthropology 2011: 351-375.  – A further reduction sequence approach paper from the organizer of the conference in which the other two papers appeared, critiques the accessibility of emic categories.
Practical: Diacritical analysis and Harris Matrix composer.  

6. READING WEEK

7. ETHNOARCHAEOLOGY AND EXPERIMENTATION

Lecture: The interpretation of prehistoric stone artefact assemblages requires models of human behaviour for comparison.  These can be constructed in two principal ways, from the ethnographic record of stone tool using people, and through experimentally making and using artefacts.  In this lecture we will discuss some of the insights into stone tools from ethnography, and the difference between actualistic and controlled approaches to experimental design.
· Eren, M.I., Lycett, S.J., Patten, R.J., Buchanan, B., Pargeter, J. and O'Brien, M.J., 2016. Test, model, and method validation: the role of experimental stone artifact replication in hypothesis-driven archaeology. Ethnoarchaeology 8: 103-136
McCall, G.S., 2012. Ethnoarchaeology and the organization of lithic technology. Journal of Archaeological Research 20: 157-203 – An overview of ethnoarchaeology and lithics rather than an specific case study as in the Stout paper
· Stout, D., 2002. Skill and cognition in stone tool production: an ethnographic case study from Irian Jaya. Current Anthropology 43: 693-715

Practical: Refitting. Chi-square test.
7. ATTRIBUTE ANALYSIS AND REDUCTION INDICES

Lecture: To objectively quantify technology in whole assemblages of artefacts we can record qualitative attributes and standardized metric measurements, then analyze them statistically.  The relationship between some metric measurements has been used to construct quantitative indices of reduction intensity that can be used to test hypotheses about whether particular types are end-products or points on a continuum.  

· Dogandžić, T., Braun, D.R. and McPherron, S.P., 2015. Edge length and surface area of a blank: experimental assessment of measures, size predictions and utility. PLoS One 10: e0133984.
· Hiscock, P. and Tabrett, A., 2010. Generalization, inference and the quantification of lithic reduction. World Archaeology 42: 545-561.
Režek, Ž., Dibble, H.L., McPherron, S.P., Braun, D.R. and Lin, S.C., 2018. Two million years of flaking stone and the evolutionary efficiency of stone tool technology. Nature Ecology & Evolution 2: 628-633. – A typical paper from this school of lithic analysis which focuses on fracture mechanics.  This paper looks at the relationship of edge angle to platform depth/thickness throughout human evolution.

Practical: Flake measurements (using outline drawings of ventral and profile). Normality tests and comparing central tendencies (Mann-Whitney U, Kruskal-Wallis, T-test, ANOVA). 

8. 3D ANALYSIS

Lecture: The future of lithic analysis lies in 3D scanning technology, with many new methods emerging that use 3D models.  These include accurate quantifications of important variables such as surface area, edge angles, geometric morphometric studies of shape, and accurate illustrations of artefact topography. 
Grosman, L., Muller, A., Dag, I., Goldgeier, H., Harush, O., Herzlinger, G., Nebenhaus, K., Valetta, F., Yashuv, T. and Dick, N., 2022. Artifact3-D: New software for accurate, objective and efficient 3D analysis and documentation of archaeological artifacts. PLOS One 17(6): p.e0268401.
· Clarkson, C. 2013. Measuring core reduction using 3D flake scar density: a test case of changing core reduction at Klasies River Mouth, South Africa. Journal of Archaeological Science 40: 4348-4357.
· Herzlinger, G., Goren-Inbar, N. and Grosman, L., 2017. A new method for 3D geometric morphometric shape analysis: The case study of handaxe knapping skill. Journal of Archaeological Science: Reports 14: 163-173.
Practical: Potato knapping - Levallois and prismatic blades.  
9. FUNCTION

Lecture: The elephant in the room when it comes to stone artefacts is how they were actually used.  Determining function requires microscopic examination of stone artefacts for traces of wear caused by use and by residues of the substrates on which they were used.  This is a time-consuming process and does not typically lead to firm conclusions on specific functions, but a consideration of function is nonetheless vital for situating all other aspects of lithic analysis in the framework of artefacts that were made for a purpose.  

· Solodenko, N., Zupancich, A., Cesaro, S.N., Marder, O., Lemorini, C. and Barkai, R., 2015. Fat residue and use-wear found on Acheulian biface and scraper associated with butchered elephant remains at the site of Revadim, Israel. PLOS One 10: e0118572.
· Lombard, M., 2005. Evidence of hunting and hafting during the Middle Stone Age at Sibidu Cave, KwaZulu-Natal, South Africa: a multianalytical approach. Journal of Human Evolution 48: 279-300
Rots, V., Hardy, B.L., Serangeli, J. and Conard, N.J., 2015. Residue and microwear analyses of the stone artifacts from Schöningen. Journal of Human Evolution 89: 298-308. – A further case study by one of the foremost experts in the field of stone tool function.

Practical: Measurement of cores and retouch. Regression analysis.
10.  GROUNDSTONE ARTEFACTS

Lecture: While the module largely focuses on knapped lithics as they constitute the vast majority of archaeological stone artefacts, another important class of lithics in later prehistory were made through grinding.  These include groundstone axes and adzes which were typically first shaped through knapping and then ground, as well as grindingstones for cereals etc. which were also often initially shaped through knapping.  We will look at different types of groundstone tools, the processes through which they were made, and their significance in human societies.  We will also consider a type of ground stone that is not commonly understood as being in the purview of lithic analysis but is important for you to recognize: ochre.  
· Lucarini, G. and Radini, A., 2020. First direct evidence of wild plant grinding process from the Holocene Sahara: Use-wear and plant micro-residue analysis on ground stone tools from the Farafra Oasis, Egypt. Quaternary International 555: 66-84.
· Shipton, C., O’Connor, S., Kealy, S., Syarqiyah, I.N., Alamsyah, N. and Ririmasse, M., 2020. Early ground axe technology in Wallacea: The first excavations on Obi Island. PLOS One 15: e0236719.
Wright, K., 1992. A classification system for ground stone tools from the prehistoric Levant. Paléorient 18: 53-81. – A comprehensive introduction to groundstone tools and the terminology associated with them.

Practical: Groundstone and pressure flaked artefacts from the IoA collections. Principal Component Analysis.
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