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“My attention has, by sheer chance, been drawn recently to that peculiar
substance—red ochre. The responses it evoked from humanity, have
caused it to be of unusual, if not pre-eminent importance for localizing
temporally and spatially the dawn of symbology.”’

THE OCHRE WORKSHOP

Past and Present-Day Perspectives on
Colour and Human Behaviour

Elizabeth C. Velliky & Francesco d'Errico

Introduction

One of the most significant questions in archaeology asks when hominins started to
exhibit characteristics of “modern” behaviour, such as complex syntactical language,
abstract thinking, planning depth, behavioural, technological, economical innovative-
ness, and symbolism. The pursuit of this question has led the inquiry into the ways that
hominins interacted with the environment and materials around them. One such material
is a mineral pigment called ochre. Ochre is often found in the form of red rocks or clays
and can create a variety of colourful streaks. It can easily be transformed into powder
that can then be used to colour various things, including rocks, bones, and skin. Ochre
is often proposed to be one of the oldest pieces of evidence that can be used to study
how and when our ancient ancestors become “behaviourally modern”—or when they
started to think, speak, and organize themselves much in the same way as we do today.?

However, despite the evolutionary significance of ochre and pigments, consider-
ably less emphasis has been placed on understanding ochre in the full context of idiosyn-
cratic prehistoric lifeways, the impact of landscape and climate on ochre use and collec-
tion, and the cultural, social, and individual drivers behind the varied and diverse uses
of ochre in the past. Because the ways in which hominins used ochre were likely com-
plex and imbued with different layers and levels of meaning and significance, the ways
and methods we use today to study these behaviours must also be equally cross-disci-
plinary and multidimensional. It is thus of increasing importance that different research
disciplines cross thematic borders and collaborate on researching, understanding, and
celebrating aspects of the human experience both now and in the past.

It is with this goal in mind that The Ochre Workshop: Past and Present-day
Perspectives on Colour and Human Behaviour was formed. As part of the artistic
research project Matter, Gesture and Soul, the goal of this workshop is to re-create a
past ochre experience that was documented from the Blombos Cave site in South Africa
some 100,000 years ago.®
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This recreation is both physical and experiential, with the goal to document,
observe, and learn from a variety of perspectives: contemporary art, archaeology,
cognition, aesthetics, museology, and public engagement/citizen science. Through this
collective experiment, we hope to shed light on new aspects of this ancient ochre practice
and perhaps build a greater understanding of how ochre and pigments shaped human
lives and experiences in the past.

Ochre and Humans from the Past to Today

The term ochre is used to describe a series of ferruginous (iron-rich) rocks that can be
used to produce a variety of shades of coloured powder. However, the word ochre can
be quite ambiguous in different academic settings. When used in archaeological, aca-
demic, or colloquial contexts, ochre generally refers to any sediment, rock, or clay that
can be used to create colourful streaks. Because of the different amounts of iron content
in the material, the colours expressed vary from yellow to red to purple to brown (Fig. 1).
Geologically, ochre is primarily a clay or weathered by-product from primary sedimen-
tary, metamorphic, and igneous contexts.* Artistically, ochre is used to describe a colour,
generally a dark yellow or light red. A consensus in all fields is that the colouring prop-
erties of ochre stem from the minerals contained within it—primarily either iron oxides
and oxyhydroxides.® There are currently sixteen known types of iron oxides and oxy-
hydroxides, the most widespread and well-known being hematite (a-F ,0,) and goethite
(0-FeOOH),® with color variations shown in Fig. 2.

Ochre is a mineral pigment with many faces, forms, and colours, that was col-
lected from as far back as 500,000 years ago by archaic humans in Africa’ and 300,000
years ago in Europe.® Since then, its use has spread around the world and has been found
on every continent that humans have inhabited. Though it was likely used primarily as
a paint or pigment, it may have served a variety of both practical and symbolic uses.® It
appears as a residue on stone tools'®, human and animal bones,'" shells,” personal orna-
ments or beads,' as a component in ceramic vessels," and rock walls.” It was likely used
as a body paint by ancient societies,'® and is still used today by indigenous communi-
ties," artists,'® industry,' and for medicinal purposes.? It was collected in specific areas
and transported over great distances,?' and its use and recognition as an important and
valuable item has persisted throughout time and space.

Ochre as a pigment appears in ancient, historical, and contemporary settings
around the world, and has been used with relative consistency by humans throughout
this deep span of time. Though the use of ochre is often discussed solely in relation to its
role in the past, this is misleading as its use never ceased and is found in a wider range
of practices today than in the past. Ochre is still in use today in a number of different
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Figure 1. Colour varieties of ochre collected from the
southern Cape, South Africa, near Blombos Cave
Photo by Elizabeth C. Velliky

Hematite (a-F,,0,) red—black—purple Goethite (a-FeOOH) yellow—orange

Figure 2. Colour varieties of the most widespread and
well known types of iron oxides and oxyhydroxides
Diagram by Velliky & Serensen. Photos by Velliky
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settings, for example: in indigenous and descendant communities,?? in contemporary
art as a paint or pigment, as a pigment for industrial paints or mixtures,?® as a compo-
nent in steel and concrete production, and as a dye in cosmetics. Because of this wide
span of different uses, contexts, geography, and time, the role of ochre in both past and
present-day settings is studied by researchers within a variety of disciplines, including
archaeology, anthropology, history, geology, chemistry, engineering, cognition, psychol-
ogy, biology, and contemporary art, to name a few. No other artefact has been so wide-
spread in time, geography, and application: ochre is unique. Thus, studying the impact
it had on the lives of ancient humans is crucial for us to understand how they perceived
and interacted with the world around them, and how these behaviours formed theirs
and our cultures over time.

1mm

Ochre in Africa

The earliest ochre finding associated with humans comes in a glittery, almost black form
of specular hematite, or specularite (Fe,O,). This was found from about 500,000 to
300,000 years ago at Wonderwerk Cave in the Northern Cape region of South Africa.?*
Following this early example, there is only sparse evidence of ochre collection during
this period. It was during the African Middle Stone Age (or MSA), roughly 280,000~
40,000 years ago, that humans started to regularly collect and interact with colourful
ochre materials.?® The first sites in the MSA with anthropogenically modified ochre arte-
facts include an archaeological site labeled GnJh-15 in the Kapthurin Formation, Kenya,
from around 285,000 years ago®® and the Twin Rivers in Zambia, from 250,000 years
ago.?’ It is this early appearance of anthropogenically modified red ochre, followed by
a sudden explosion of modified ochre appearing at archaeological sites, that account
for why such attention is placed on the origins of behavioural modernity in Africa, and Figure 3. Examples of different ochre modifications created by humans. Clockwise from

more specifically Southern Africa. Following the discoveries at these locations, ochre use top left: grinding striations; active grinding; scoring incisions; grinding striations; scoring

becomes a common behaviour at the majority of Middle Stone Age (MSA) sites during incisions; grinding striations. Photos by Elizabeth C. Velliky

the Late Pleistocene. Ochre pieces with evidence of grinding striations (Fig. 3), traces

of ochre powder on stone tools, and possible ochre grindstones were found at the sites

Blombos Cave,?® Die Kelders Cave,?® Diepkloof Cave,® Klasies River Mouth,* and

Klipdrift Cave,®? and at numerous other rock shelters and caves across southern Africa.%® 18"00°E 22°00°E 24°00°E
The caves are located geographically in Fig. 4. One common observation regarding the : = z -
use of ochre in the MSA is that ochre powder extraction becomes a habitual practice
from approximately 160,000 years ago and onwards.3*
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Figure 5. View to the Indian Ocean from inside Blombos Cave.
Photo by Magnus M. Haaland
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Figure 6. The artefacts associated with Toolkit-1 and their relative spatial locations. Diagram
by Henshilwood & d'Errico (2011). Image of the excavated perlemoen shell courtesy of Grethe
Moéll Pedersen & Christopher S. Henshilwood

Blombos Cave

The Blombos Cave is an archaeological site located on the southern Cape coastline,
South Africa. The cave lies 300 km east of Cape Town and is situated in a steep wave-
cut calcrete cliff, 100 m from the Indian Ocean. It contains MSA deposits from between
c. 130,000 and 72,000 years ago and Later Stone Age (LSA) deposits from c. 2,000
years ago (Fig. 5). Excavations under the direction of Prof. Chris Henshilwood com-
menced at the site in 1992, and are still ongoing. Since the late 90s, the site has become
known for discoveries that have significantly changed our vision of MSA cultures and
their evolution. This includes engraving and drawing of abstract designs on ochre and
stone and, to a lesser extent, bone, as well as the earliest known evidence of the manu-
facture of personal ornaments such as shell beads, and refined bone tools, and the heat-
ing of a lithic raw material called silcrete and its manufacture to produce bifacial stone
points by pressure flaking.3®

At the Blombos Cave, over 8,000 individual pieces of ochre have been recovered
from the MSA levels, with many showing traces and markings from human interaction.3®
Many of these ochres are shales, siltstones, and mudstones, which are abundant in the
nearby geological formations of the Bokkeveld Group shales (Fig. 4). The inland deposits
have undergone extensive chemical weathering, resulting in red and yellow ochre depos-
its which are still mined today for industrial pigments.%’

These findings from the Blombos Cave and subsequent reanalysis and excavation
of other contemporary sites have resulted in a paradigm shift with regard to our under-
standing of the timing and location of the development of modern human behaviour. The
faunal remains recovered at Blombos indicate that MSA people practiced a varied subsis-
tence strategy. They were able to hunt large herbivores, such as eland, but also collected
or trapped small animals such as tortoises, hyraxes, and dune mole rats. They were also
eating seals, dolphins, and probably whale meat. Shellfish were collected and brought
back to the cave, particularly during the oldest occupation of the cave, c. 100,000 years
ago, when the sea was, as today, close to the cave.

The Blombos Ochre Toolkits

In 2011, Christopher S. Henshilwood and his team published a report highlighting the
discovery of two large abalone shells (Haliotis midae) that contained residues of ochre
in the form of powder and microscopic fragments (Fig. 7), along with several other arte-
facts, including intact ochre pieces, stone flakes, intact bones and crushed bone, charcoal,
and a large quartzite cobble (Fig. 6). The two toolkits, Tk1 and Tk2 (Fig. 7), coeval and
found close to each other, were interpreted as being used for the production and storage
of an ochre-rich compound at the Blombos Cave. The context in which they were recov-
ered was dated to around 100,000 years ago, using optically stimulated luminescence.
The find predates other ochre toolkits by 40,000 years.38 Chemical analysis of the ochre
fragments present in the abalones, of the associated pieces of ochre, and the residues on
the processing tools suggested the ochre was collected at different geological sources, and
both red and yellow ochre were mixed in the compound. Traces of modification on the
ochre pieces, the processing tools, and the morphology of the ochre fragments found in
the shells indicated that ochre was either ground to produce a thin powder, or crushed,
which produced a coarse, red matter. Lines of desiccation on the shell nacre demonstrate
that the ochre was mixed with a liquid that dried out inside the shell.

Though the collective interpretation of the finds is that of an ochre processing tool-
kit, the exact application or use of the ochre compound is unknown. No resin or wax res-
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Figure 7. The Ochre Toolkits from Blombos Cave, detail (A) Toolkit-1, and detail (B) Toolkit-2. Figure 8. Examples of different ochres found in the Bokkeveld
Image courtesy of Grethe Moéll Pedersen & Christopher S. Henshilwood shales surrounding Blombos Cave. Photos by Elizabeth C. Velliky




idues were detected in the compound, which may have indicated its use as an adhesive.
The evidence does suggest that some of the artefacts were reused, indicating that the pro-
duction of the ochre mixture was not an isolated behaviour. Furthermore, the presence
of ochre residues on the Canine Ulna bone suggests its possible use as a mixing tool and
perhaps also as an applicator. However, these hypotheses have never been tested using
experiments or recreated ochre toolkits.

Recreating the Toolkits

To explore the processes surrounding the creation of the toolkit and the possible uses of
the ochre mixture contained within, we will recreate the toolkit setting in order to answer
specific questions on the origins, creation, and use of the toolkit. These questions include:

® Was the ochre compound produced following the
procedures proposed by Henshilwood and his team?%°

e Were the toolkits used once, or on multiple occasions?

e Was the ochre compound mixed by use of human fingers,
as suggested by some striations on the nacre?

e Was the compound mixed by one person or several
different people in alternation?

¢ Did sand enter the abalone shell when the mixture was
wet or dry?

e Was the mixture suitable as a paint or for tanning hides?

Recreating the toolkit setting is an essential component of exploring the questions related
to its use and creation. It is thus important to attempt to recreate the materials as closely
as possible, including using actual abalone shells from South Africa, ochre collected from
South Africa, and similar animal bones and stone tools that were found in association
with the toolkit (Fig. 6). Our goal is to replicate the setting as closely as possible, which
we hope will encourage both the active experimenters and museum visitors to consider
this process in its entirety. By this, we emphasize that often the steps behind the creation
of ochre mixtures can be imbued with as much significance as the uses of the final prod-
uct. We hope that by visiting and experiencing the exhibition as a whole, visitors will
be encouraged to reflect on these aspects and consider them when interacting with the
ochre toolkits as part of the experiments.

Conclusion

Ochre has marked the lives of humans for at least 300,000 years. This interaction has
accelerated and amplified over the last 100,000 years to take the form, in some cultures,
of daily contact covering almost all human activities and often even marking the pas-
sage to the afterlife. From this long interaction with a material that has marked our cog-
nitive evolution and our way of conceiving and culturalising the world around us, all
that remains from the oldest time periods are small, red fragments bearing a few traces
of modification or grinding stones with residues left by ochre grinding. The toolkits dis-
covered at Blombos represent the only known example of a set of objects discovered
together and intended for the production of colouring powder, the preparation of a pig-
mented mixture, and its conservation. It thus opens a window into a variety of behaviours
of which archaeologists know only bits and pieces. These toolkits have been studied in
depth, but still have secrets to reveal.

The creation of participatory workshops allowing the general public, and espe-
cially younger visitors, to familiarise themselves with the technologies of the past has
become a common practice in the popularisation of archaeology. Flint knapping, fire
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lighting, pottery making, ornamental objects, painting, engraving, and rock wall pitting
as the “prehistoric people” used to do, now seem to be within everyone’s reach. The
experience we propose is not of the same nature and does not have the same scope. It
aims to establish an ideal dialogue between the visitor, who can play the role of an exper-
imenter if he or she so wishes, the scientists, who carry out targeted research to answer
complex and relevant archaeological questions, and the craftsmen who, 100,000 years
ago, repeatedly used these objects and who speak to us through them and through the
traces that have fossilised their gestures. We are convinced that each of these interloc-
utors has something to teach the other and that each has learned or will learn some-
thing from their interaction with the different materials and forms that compose the tool
kits. Through previous experimentation and the study of archaeological material, the
researchers have interpretative keys that the visitor lacks and that can be communicated
to them. Even so, this discipline-specific knowledge is loaded with biases that will be
challenged through the naive gaze of the visitors. Our hope is that the dialogue they will
start will bring back to life the third interlocutor, the one who has been hiding behind

these objects for 100,000 years.
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