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Introduction

Leather in archaeology: between material properties,
materiality and technological choices

Susanna Harris

Why leather?

The study of leather is a specialist field in archacology, yet focuses on one of
the major materials in the past, the use of which continues into the present.
The common occurrence of these animal skin products through time, whether
tanned leather, parchment, vellum, oil or fat cured skins or rawhide attest to the
enduring utility and desirability of animal skins as a material. Traditionally, these
products have all been grouped together as leather (Hodges 1995, 151), although
their fundamental differences are increasingly recognised and published in the
archaeological literature (Thomson 2006a, 1-3). For those without a specialist
interest in leather it is easy to overlook the variability of products among this
group of materials and to lose sight of the specific reasons behind the choice of
leather in particular situations and according to different cultural and temporal
contexts. In this volume, the authors address the question “Why leather?” through
investigating the nature of animal skins, the behaviour of skins and leather in use
and the network of decisions made by the makers, designers and users in bringing
raw materials to a finished object and its place in the social fabric of life. The
authors also address why leather works in certain situations, and indeed sometimes
why other materials were and are chosen in preference to leather. The response
to such questions is not only addressed through the properties of materials, but
also how leather, like all materials, is viewed with the dimensions of culture and
beliefs which surround it. The aim of this introduction is to place the conference
theme and chapters herein within the field of leather in archaeology and current
issues surrounding the study of materials in the past. This volume benefits from
the insights of archaeologists and authors from other professions, whose specialist
knowledge provides the archacologists with a new perspective of seeing their topic.
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Skins to leather

An animal skin, left without treatment for several days, will quickly decay. A
simple intervention of removing the subcutaneous fatty layer and drying will
reduce the action of harmful bacterial and slow down the rate of decay. It is only
through a more lengthy process that animal skins are cured, tanned or dressed to
create a stable product (see Hodges 1995, 148-52; Reed 1972, 46-86; Sharphouse
1983). These processes lead to different products. In English the word ‘leather’
is used to refer to a wide range of animal skins products, indeed it is used in
this manner in the question “Why leather?’. Technically, however, leather should
only refer to animal skins which have been “rendered non-putrescible under warm
moist conditions” (Thomson 2006a, 3). Parchment and vellum', for example,
are stretched and dried skins which are unstable under warm, moist conditions.
Buckskin refers to fat cured skins of variable stability, while true leather processed
by vegetable, chrome or other tanning techniques is what we are most familiar with
in our shoes and handbags (for details see Thomson 2006a, 2). Such classification
and English language terminology reflects differences in raw material, process
and product; no doubt all leather producing peoples had their own language to
distinguish different animal skin products.

The enduring presence of leather may be attributed to its properties as a
strong, flexible, sheet material and its ready availability in cultures where animals
are slaughtered for meat. Yet, the finished product depends greatly on the nature
of the raw material and the way it is processed. Leather can be soft and supple
like a textile, firm and rigid like a basket, or hard and watertight like a pot or
gourd. The varied properties of leather are in part due to the chemical and physical
composition of animal skins (Haines 2006a), the species or breed from which
it originates (Haines 2006b, 12-19), and the method with which it was treated
(Covington 2006; Thomson 2006a). For the tanner, an understanding of the
way animal skins transform during processing allows them to create a particular
material. For the craftsperson, an understanding of leather as a material allows
them to create and innovate according to the desires of the designer and consumer.
To the consumer, a particular material may be desirable due to its practicality,
aesthetic, novelty or availability.

Yet, a udilitarian or functional approach to material properties requires careful
questioning; in a world of technological and material choices, archaeological
theorists recognise that people appropriate materials according to their suitability
on many levels (Sillar & Tite 2000, 3-9). The separation of materials into functional
or symbolic is criticised as a simplistic and unhelpful dichotomy (Meskell 2005,
2). In recent years, it has been proposed that mind, agency and matter are co-
dependent and come together in the object (Knappett 2005, 85). Accordingly, we
should no more prioritise the empirical analysis of material properties, than the
meaning of leather as the essence of creativity and human agency, but see these as
integrated aspects surrounding the very actions and choices of making and using
materials in daily life.

1 Parchment is made from sheep or goat skin, whereas vellum is made from calf.
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In this volume the chapters follow a range of perspectives within this sphere;
however, the extremes of either approach are tempered by the recognition of the
relationship between the material and cultural dimensions of leather. The authors
show why some leathers work and are perceived to work in certain situations, and
why these materials are chosen over other materials, or other types of leather. In
several chapters the approach is very much centred on the internal dynamic of
the material. Amanda Michel demonstrates how the structure of skins, as viewed
microscopically, influences the behaviour of skins and certain species of skins in use,
while Alan Raistrick provides an account of the leathers with specific performance
characteristics (thickness, smoothness, grip, strength) for use in nineteenth and
twentieth-century textile machinery. Here, it was not only species (cow, goat) that
mattered, but also the age, breed, climate and way the animals were cared for.

Yet even among such materials based selection, the authors recognise a more
holistic approach to leather. Michel has to understand the consumer’s perception
of the final product, while Raistrick notes what he calls a ‘Samson Complex’, as the
customer believed (wrongly, in Raistrick’s opinion) that hair-on leather bands were
stronger. Similarly, there were requests for coloured leathers in textile machinery,
which again in Raistrick’s opinion were more to do with a memory of the efficacy
of former coloured leather, than actual performance. By contrast, leather craft
practitioner Laura Youngson Coll points out the discrepancy between design brief
and materials, where specialist leathers are proposed and used for purposes that are
not necessarily suitable for those materials: leather floors in stores where women
wear stiletto heels or leather covered plant pots. Here, factors other than utilitarian
properties are leading the selection of material. These points show the complex
relationship between mind, agency and matter which is found in the selection of
materials and not readily explained by a strict empirical approach.

Leather in archaeology

In archaeology, the answer to the question “Why leather?” is complicated by the poor
survival of leather and other skin based products and the difficulty of identifying
their origin and the way they were processed. When leather is preserved, its contact
with the preservation environment often means it has undergone chemical and
physical transformations. These changes may hinder the identification of the animal
species from which skins originate, and make it difficult to determine the method
by which the animal skin was processed. Species identification by microscopic
techniques depends on the preservation of morphological features of the skin or
hair, which may be seriously degraded (Appleyard 1978; Leather Conservation
Centre 1981; Teerink 1991; Wildman 1954). When preservation of sufficient
molecular structure allows, DNA or protein mass spectrometry techniques (also
referred to as ZooMS, collagen or peptide fingerprint, protein sequencing) offer
new means of species identification (Collins ez a/. 2010; Hollemeyer ez al 2012;
Schlumbaum ez a/. 2010). In terms of archaeological evidence, leather processing
may be detected through the preservation of associated tools (for example,

Thomson & Mould 2011; Mould ez /. 2003; Ottaway & Morris 2003; Raedler
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2007; Schwarz 2002), evidence of the substances applied to skins (Rifkin 2011),
and chemical or biological analysis of organic residues remaining within the leather
itself (Driel-Murray 2002; Falcio & Aratjo 2011; Groenman-Van Waateringe et
al. 1999, 886-890; Thomson 2006b, 58-59). Archaeologists must draw on as many
lines of evidence as possible to build up an understanding of leather in the past.
Poor preservation contrasts with the notion that leather is thought to have
been a common material in the past. Since humans migrated to the northern
hemisphere, it has been assumed they wore skins to protect themselves from the
cold, an assumption supported by the ubiquity of stone scrapers, cut marks on
animal bones associated with skinning in the Palacolithic (Charles 1997) and
the early presence of lice whose habitat is clothing worn by humans (Toups ez
al. 2011). In Europe and the Mediterranean it is only from the Roman period
onwards that leather becomes more common in archaeological excavations, most
likely due to the method of processing leather by vegetable tanning (Driel-Murray
2000, 305; Groenman-Van Waateringe ez al. 1999, 885-886, 889-890). In some
Medieval and Post-Medieval urban centres with waterlogged deposits, leather
finds are sufficiently common that all but the most exceptional leather small
finds are classified as a bulk (Grey 2006, 28). In this volume André Veldmeijer
and Salima Ikram present the remarkable remains of the only known complete
example of the leather casing, harnessing and related leather equipment of a New
Kingdom Egyptian chariot, preserved for over 3000 years in the dry environment
of Egypt. Through comparison with surviving wooden chariots, they are able to
draw conclusions about physical and aesthetic properties of the chariot materials,
for chariots that were used either in lavish processions or in the fast paced heat
of battle. Where leather is not preserved, archaeologists work with other sources
of evidence. Using written, pictorial and artefactual sources, Barbara Wills and
Amanda Watts investigate early evidence for wineskins in the Mediterranean and
consider this in relation to historical knowledge of wine transported in wineskins
via mule trains. From this evidence they are able to build up a vivid picture of the
qualities of the wineskins, the taste the skins imparted to the wine, the riotous
feasting and drinking, along with godly behaviour that was related to wineskins.
In these chapters the authors addresses the question “Why leather?” from the
perspective of materials integrated into daily life with its varied complexity.

Assessing materials

There are several routes available to the archaeologist to understand how materials,
such as leather, may have performed in use. One route is the chemical and physical
testing of raw materials (animal skins) or its processed form (leather and other skin
products); these methods are based in the natural sciences. The other route is the
comparison of contemporary or historically known leather types and leather objects
with those under investigation, on the assumption that past materials performed in
similar ways. The comparative approach uses sources from experiment and design,
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ethnography and history. The natural sciences and comparative approaches may
be used singularly or in combination, and these different methods can be directed
towards understanding diverse aspects of leather.

As introduced above, Michel uses her extensive knowledge of the microscopy
of animal skins gained through working in the leather industry to evaluate how
the structure of animal skins influences the behaviour of leather in use. She
demonstrates the complex interplay between the role of collagen fibre bundles
(animal proteins), the structure of the skin according to the area of the hide, and
the influence of species. Taking the butt area of the animal, for example, we learn
that its compact structure means it is one of the strongest areas of a hide, in
comparison to the belly which is stretchy, or the neck area, which is thick but
wrinkly. If we then take into consideration species, we are able to understand that
wool sheepskins are prone to splitting due to the presence of a layer of fat cells,
unlike goat and cattle skins.

Eddie Cheshire uses quantitative tests to assess the efficacy of different recipes
for cuir bouilli against arrow penetration. According to medieval literature, this
form of leather was used to make armour. By their nature, such tests isolate
specific features — in this case the extent to which an arrow can penetrate through
the armour into the wearer’s flesh beneath. As ancient leather is rarely preserved
and, when it is, the leather is degraded, fragile and no-longer retains its original
qualities, the tests are carried out on modern leather. In this case, the leather was
made according to recipes and techniques Cheshire deemed likely for the period.
The tests presented are useful in that they provide quantitative results, and hence
allow the comparison of specific performance characteristics across different
materials or versions of similar materials. Cheshire tests a range of possible recipes
by which cuir bouilli may have been prepared for use in armour. His results suggest
that the cuir bouilli was most likely not boiled leather, as previously believed, but
boiled rawhide, which was potentially improved by the addition of an applied,
hard surface.

Leather is not only renowned for its physical and chemical properties, it also
has aesthetic appeal. Recently archaeologists have been increasingly interested
in the aesthetic or visual qualities of materials, situated more widely in a full
sensory engagement. This sensory approach to materials recognises that people
engage with materials primarily through their bodily senses such as touch, sight,
sound, taste and smell (for example Delong er /. 2012; Edwards er al. 2006). A
sensory approach to materials has a small but growing appreciation in archacology
(Hurcombe 2007; MacGregor 1999), including experiments on leathers and
furs (Harris 2014). In this volume, Youngson Coll shows the attention that craft
workers pay to the sensory nature of leather. For example, as a wall-covering
material vellum is appreciated for its smoothness to the touch, while visually it is
appreciated for its translucency and texture created by the pattern of hair follicles.
The skin of the stingray, referred to as ‘shagreen’, is appreciated for the opulent,
glossy surface created by the polished, calcified papillae within the structure of the
leather, which can be dyed any colour according to the demands of fashion.
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Historical, ethnographic and experimental accounts of leather craft and industry
provide a rich resource for archaeologists to investigate the varied ways skins are or
were processed, and how the qualities of such materials can be understood through
their application and use (some of many sources: Angus 2002; Douglas 1956;
Kellogg 1984; Klokkernes 2007; Mason 1891; Oakes & Riewe 1996; Paine 1994,
19-20, 30-41; Rahme & Hartman 2001; Richards 2004; Wilder 1976). Such
accounts also provide examples of the way materials and objects are integrated
into society, through the organisation of production, the relationship between
humans and animals, variations in process and the way the resulting materials are
used in specific circumstances. There is much to learn, for example, from accounts
of the north European skin working traditions, where women selected the area
of hide in combination with the processing method to make shoes that protect
feet from either the wet of autumn or the cold of winter (Brandon-Cox 1969,
124) and which were also a source of pride to their wearers. In this volume, Wills
and Watts use historical observations of the transportation of wine in pitch-lined
goatskins from nineteenth-century Cyprus to understand how the flavour of wine
was tainted through this means of transport. Although an exact comparison cannot
be made, it does provide information that would be unlikely to be considered
without reference to such sources.

Materials and materiality

Materials have long been the focus of archaeologists’ theories of the past. However,
whereas Thomsen’s Three Age System (Stone Age, Bronze Age, Iron Age) was
developed to classify artefact collections, and empirical approaches attempt to
attach fixed lists of properties to materials, current theories seek to understand
the complex interplay between artefacts and the human agent. A recent approach
has been to consider objects and materials from the perspective of materiality.
Dictionary definitions of materiality focus on the physical qualities or characteristics
of the material. This is the way it tends to be used by artists and craftspeople, as
for example Youngson Coll who refers to the materiality of leather in terms of her
understanding of the way it can be worked. However, the discussion of materiality
in archaeology focuses on the relationship between people and things (DeMarrais
et al. 2004, 2; Meskell 2005, 2, 4). Materiality, as such, emphasises the importance
of the relationship between people, objects and materials.

Materiality has proved rather a nebulous concept. To some, it is explained
as “how the very material character of the world around us is appropriated by
humanity”, whereby material culture shapes human lives and relationships (Graves-
Brown 2000, 1). To others, this process is expressed as a mutual relationship;
materials are shaped by humans, humans are shaped by materials and hence are
part of a material world which cannot be separated from social practices, as both
bring each other into existence (Jones 2004, 330). From another perspective
materiality encompasses the ideas embedded in an object in specific contexts. Here
materiality is to materials what gender is to sex; in other words a social construct

grounded in a body or object (Hurcombe 2007, 537). Although there are many
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approaches to materiality in archacology, the broad underlying theme is the desire
to address the interrelationship between the physical materials (their qualities and
properties), the perception, use and appropriation of materials, and how these
are part of historically situated human lives. These approaches specifically seek to
reject what is seen as a false dichotomy between objects as either highly symbolic
or purely functional (Meskell 2005, 2). For some scholars, materiality stands in
contrast to a materialist approach which places more emphasis on the significance
of material properties and material attributes. However, this is distinct from a
strictly empirical approach, as materialist approaches recognise that material
properties are not fixed so much as relational and processual, as materials are
embedded within histories and the ‘currents of the lifeworld’” and therefore vary
according to situation (Ingold 2007, 1-3, 9) (for position papers see Ingold 2007;
2012; Jones 2004; Tilley 2007).

This makes generalisations about material problematic. On the one hand,
archaeologists seek to identify materials, such as leather, and processes, such as
tanning, in a highly empirical manner to allow them to draw generalisations about
material properties and use. On the other hand, the common occurrence of leather
or a certain type of leather, does not mean that it fulfilled the same role, was
associated with the same ideas, or shared all perceived qualities in all times and
places, by all people. Indeed, the rejection of leather and furs by certain sectors
of the population over the last few decades attests to the complex interplay of
motivations and emotions surrounding materials (for example, Harper 2008).
Youngson Coll addresses leather from several of these perspectives. In the world of
interior design there are discernible fashions in materials; the showy opulence of
vellum and shagreen is highly desirable to some clients at the time of writing. Such
issues are complicated by concern for animal welfare and environmental issues:
the sudden demand for shagreen skins means that many skins come from fish
of unknown origin, causing concern as to whether they have been farmed from
sustainable sources, or if the product’s sudden popularity risks decimating stingray
populations. Far from being peripheral to the archacologist’s understanding
of materials, such emotive debates highlight the complexity of the way people
appropriate materials. This may be particularly true of leather, which often retains
such a visual reminder of its animal origins.

Technological choices

As the modern materials science and engineering industry has often found to its
cost, it is not enough to produce innovative materials with superlative properties
and performance and expect them to be adopted for use; people are surprisingly
dismissive of unfamiliar materials (National Research Council (US) 1999, ix-x).
The means by which people accept and use materials is a complex and multifaceted
web of properties, values, aesthetics and emotions. The appropriation of materials
in a particular time and place is not only a matter of assessing the finished product,
but also the technology of sourcing raw materials and techniques of production.
This contextual interplay between production, properties, performance,
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distribution, appropriation and use is encapsulated in the theory of ‘technological
choices’ (Lemonnier 1993; Sillar & Tite 2000, 6, fig.1). This approach recognises
technology as a social construct, which is embedded in the perceptions and beliefs
of local populations. It centres round the observation that there are many ways
to achieve a technological goal, whether to spin thread, build a chariot or cover a
table. The way which it is done, is a means by which archacologists can understand
that society.

An investigation of technological choices, achieved through the method
of identifying the chaine opératoire (operational sequence) is a way to question
why certain technologies become the accepted approach. At first glance these
may appear determined by material constraints while technical processes may be
primarily seen as manipulating the material, but if one investigates a little deeper,
material constraints emerge as just one aspect of the many contributing factors to
how and why people go about producing and using whatever they do (Sillar &
Tite 2000, 3). From this stance, we are encouraged to question the choices made at
each stage of the chaine opératoire in the production of an object. We may question;
why this raw material, these tools, in this place, this crafts person, these techniques
or this sequence of actions (Sillar & Tite 2000, 4)? Through being encouraged to
answer these questions we can recognise the multiple influences on the maker and
recognise not only a process of material transformation from skins to leather and
leather to object, but that the maker is informed in these choices through his or
her wider cultural beliefs and expectations. From Raistrick’s leather sourced from
the well cared-for Swiss cattle used to make textile machinery to spin thread for
cloth, to Youngson Coll’s opulent shagreen table top, to the leather chariot that
drove a pharaoh into battle as described by Veldmeijer and Tkram, we see that the
use of leather is deeply embedded not only in the capability of leather to perform
these tasks, but also in the complex wants, ambitions and desires of people past
and present and their ability to achieve them.

The authors and chapters

The authors in this volume address the question “Why leather?” from their
own specialist perspective. In the first two chapters, Amanda Michel and Eddie
Cheshire present different approaches to identifying the material properties of
specific leathers. In Michel’s case, she uses her experience of microscopy in the
contemporary leather industry to show how goat, sheep and cattle skins can be
examined to predict how they behave in use. Cheshire uses his skills in mechanical
and production engineering examining composite materials to test various methods
of processing leather against the impact of ballistics. Through their different
approaches these authors provide an understanding of the material properties of
the raw materials for leather, then highlight the significance of processing skins
into leather to create very different finished leathers. The next two authors, Laura
Youngson Coll and Alan Raistrick are both directly involved with using leather to
make products. Youngson Coll is a fine artist who is skilled in the traditional craft
practice of bookbinding and leatherwork. Her chapter shows how a crafts person
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approaches leather commissions in a practical sense, as part of a collaborative design
and craft team and then reflects on the role of such objects in contemporary society
both in terms of ethics and status. Raistrick’s chemistry background and family
heritage in tanning, making leathers for the machinery used in the textile industry,
show the great specificity and control over the tanning process and selection of raw
materials that was required to gain exactly the right performance characteristics for
each of the leather components.

The final two chapters by Barbara Wills working with Amanda Watts, and André
Veldmeijer writing with Salima Ikram, provide the archaeological view. In these, the
authors are working with archaeological evidence of leather objects, and building
a comprehension of leather materials as a means to understand the role of leather
in the societies under investigation. Wills and Watts are working predominantly
with written and pictorial sources of wineskins in the Mediterranean, which
are further elucidated using historical knowledge of the wineskin trade and the
science of the contemporary wine industry. Veldmeijer and Tkram investigate the
remarkably preserved leather remains of an ancient Egyptian chariot, and compare
the dynamics of such a model with wooden examples as a way to understand the
relationship of technique, materials and use. The eight authors possess a remarkable
range of skills and perspectives, which together provide an innovative answer to the
research question set for the conference. These feed into a wider current interest in
archaeology to understand materials such as leather in the past.
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