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ABSTRACT

The pressures on honeybee (Apis mellifera) populations,
resulting from threats by modern pesticides, parasites,
predators and diseases, have raised awareness of the
economic importance and critical role this insect plays
in agricultural societies across the globe. However,

the association of humans with A. mellifera predates
post-industrial-revolution agriculture, as evidenced
by the widespread presence of ancient Egyptian bee

iconography dating to the Old Kingdom (approximately

2400 BG). There are also indications of Stone Age people
harvesting bee products; for example, honey hunting
is interpreted from rock art in a prehistoric Holocene
context and a beeswax find in a pre-agriculturalist site.
However, when and where the regular association of

A. mellifera with agriculturalists emerged is unknown.
One of the major products of A. mellifera is beeswax,

which is composed of a complex suite of lipids including

n-alkanes, n-alkanoic acids and fatty acyl wax esters.
The composition is highly constant as it is determined

genetically through the insect’s biochemistry. Thus, the

chemical ‘fingerprint’ of beeswax provides a reliable
basis for detecting this commodity in organic residues
preserved at archaeological sites, which we now use
to trace the exploitation by humans of A. mellifera
temporally and spatially. Here we present secure
identifications of beeswax in lipid residues preserved
in pottery vessels of Neolithic Old World farmers. The
geographical range of bee product exploitation is traced
in Neolithic Europe, the Near East and North Africa,
providing the palaeoecological range of honeybees
during prehistory. Temporally, we demonstrate

that bee products were exploited continuously, and
probably extensively in some regions, at least from
the seventh millennium cal BC, likely fulfilling a
variety of technological and cultural functions. The
close association of A. mellifera with Neolithic farming
communities dates to the early onset of agriculture
and may provide evidence for the beginnings of a
domestication process.
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SUMMARY

Eurasian farmers have been using bee products for at least
9,000 years. Chemical traces of beeswax have been detected
in ceramic potsherds dating back at least nine millennia,
pointing to widespread exploitation of bee products by early
farming societies in Europe, the Near East and North Africa.
The northernmost limits to the natural ecological range of
honeybees in prehistoric times are also revealed.

The question

Our study addresses two related questions. First, honeybees are crucial
to modern agriculture, but when and where did a regular association
between farmers and bees emerge'? Second, what were the ecological
limits of the honeybee in prehistoric times? Answers to the first ques-
tion have so far come largely from iconography, such as 4,400-year-old
beekeeping scenes in ancient Egypt” and stunning honey-hunting scenes
in rock art at the Iberian Mediterranean Basin®; beeswax has also been
identified in a pre-agriculturalist site in South Africa’. Discussion of the
second question has been hampered by the lack of a fossil record from
the past 11,000 years.

The discovery

Our method relies on the analysis of pottery from archaeological sites.
Early agriculturalists used unglazed ceramic containers to store and
process commodities, allowing lipid compounds in those commodities
to become trapped in the clay pores of the containers. Although invisible
to the naked eye, these compounds can be extracted and characterized
by analytical techniques. One such commodity is beeswax, one of the
two bee products that were probably exploited by early agriculturalists
(of these, honey might have had culinary uses, whereas beeswax could
have been used for lighting, as a plasticizer to soften brittle tree-resin
adhesives, as a waterproofing agent for porous vessels, or in medicines
and cosmetics). Honey is composed mainly of water-soluble sugars and
does not survive in the archaeological record. But beeswax — which
is composed of a suite of lipids — is largely hydrophobic and resists
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degradation. It also has a highly characteristic chemical ‘fingerprint’

Over the past 20 years, we have analysed some 6,400 clay pottery ves-
sels from 150 Eurasian archaeological sites, dating between 7,000 Bc and
2,000 BC, for the presence of lipids. Animal fats are the most common
components, providing evidence for milk exploitation®® and cheese-
making’ in prehistory. Now, we have also detected the distinctive sig-
nature of beeswax in 75 potsherds from across Eurasia, demonstrating
that early farmers were using beehive products at least 9,000 years ago.
Notably, there is no evidence for the use of beeswax at sites in Scotland
and Fennoscandia at this time, pointing to an ecological limit to the
prehistoric occurrence of honeybees.

The implications

Our analyses of archaeological potsherds allow the presence of beeswax
— and thus of the honeybee — to be traced across Europe, the Near East
and North Africa, providing a palaeoecological map of the insect’s range
that is not available from the fossil record. The results reveal that an asso-
ciation between honeybees and farming communities had developed
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Prehistoric distribution of beeswax. a, The chemical ‘fingerprint, revealed by gas chromatography, of
degraded beeswax (mixed with animal fat) detected in a potsherd from Turkey (6,500-6,000 cal. Bc). The
fingerprint comprises alkanes, fatty acids, alcohols, wax esters and hydroxy wax esters. b, Geographical
distribution of the archaeological sites investigated here. The sites indicated with coloured dots yielded
traces of beeswax in potsherds. No beeswax was detected at the sites indicated with black dots. (The
colours of the dots match the shading used for different regions in c.) ¢, Chronology of beeswax use across
Eurasia. Black indicates Neolithic (farming) contexts; white denotes pre-Neolithic (hunter-gatherer)
contexts; dark grey indicates Bronze Age contexts.
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