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Molecular science is revolutionising archaeology — researchers can now tell what Mesolithic man had for
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ear the word “archaeology” and
what comes to mind? People dig-
ging shallow trenches in faraway
countries or methodically recon-
structing fragments of pottery and

stone? Increasingly, this is only part of the
picture. During recent decades, laboratory
science has begun to play a major role in the
work of archaeologists, allowing them to
pursue once-impossible lines of inquiry.
The idea of using science to explore the
past is nothing new. Take, for example, the
chemist Alfred Lucas, who was among the
members of Howard Carter’s team when he
found the tomb of Tutankhamun. But his
techniques — reliant on large samples and
using “wet” chemistry in test tubes — were

unsophisticated. Laboratory science began to

make more of an impact in the 1950s, after
the invention of radiocarbon dating, which
won Willard Libby the Nobel prize in 1960.
This ushered in a new era of archaeological
science, says Martin Jones of the University
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of Cambridge. Now carbon dating has
become routine. More recently, as holder of
the Pitt-Rivers chair of archaeological sci-
ence, Jones has witnessed the latest phase of
this evolution: the advent of molecular
archaeology.

The molecules in question are large and
mostly of living origin. Prince among them
is DNA, the material that carries the heredi-
tary information in our genes. The first
archaeological use of DNA was in the early
1980s. DNA analysis is now used not just on
human material but also on plants and
animals. It can reconstruct patterns of
migration, unravel the history of agriculture,
illuminate the spread of diseases and even
help work out the family trees of extinct
creatures.

Jones works on the bimolecular archaeol-
ogy of early crops. “I'm interested in the ori-
gins of agriculture, and whether it was a
historical event; whether it was the result of

a single community inventing a new idea

VINTAGE BREWS GET THE MIDAS TOUCH

Avintage wineis a

perfect blend of
past and present,

sity of Pennsylvania

that then spread, or a slower and more dis-
persed evolution.” With crops, these alterna-
tives would be reflected in two possible types
of family tree. In the first, the tree would
spread from a single tight trunk; in the sec-
ond, it would be more dispersed in space
and time.

At Bradford University, archaeologist Carl
Heron has studied the large Egyptian jars,
or amphorae, employed 3,000 years ago in
the late Bronze Age to transport oils and
resins, often used as incense, from the coast
of what is now Lebanon. These jars, manu-
factured in Palestine, were used for carrying
bulk commodities in vessels plying trade
routes around the Eastern Mediterranean
and along the coast of North Africa.
Analysing and identifying deposits of the
organic materials remaining on the inner
surfaces of amphorae allows Heron and his
fellow archaeologists to fathom patterns of
trade, and so understand local economies
and much else about the people of the times.
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“Our analytical techniques are by their
nature destructive,” Heron says. “So part of
our challenge is to develop and use micro-
sampling methods that leave some of the

material for future analysis.” The quantities
of such material remaining on these bits of
pottery are often vanishingly small. But
access to techniques such as mass spectro-
scopy make it possible to work with sample
sizes of the order of nanograms.

Research at Bradford has recently cast
light on an issue that archaeologists have
been debating for years: the speed with =
which the advent of domesticated plants and
animals changed our ancestors’ lives. In
Britain, the switch from hunting and gather-
ing to farming took place during part of the

Neolithic period between 5,200 and 4,500
years ago. But was its impact on diet
immediate or did it happen over many gen-
erations, or even many hundreds of years?
Bradford’s Michael Richards, with col-
leagues from Queen’s University Belfast and
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Oxford University, has investigated ancient
diets by analysing the isotopes of carbon
from samples of human bone going back
through the Neolithic period, into the
Mesolithic. Different foodstuffs contain
different amounts of two of carbon’s stable
isotopes. This is deposited in the bones of
those who eat these foods. Because the
isotopes remain unchanged over the years,
their ratio acts as a kind of “signature” of an
individual’s diet. In this way, it is possible to
tell from even the oldest bone fragments
whether someone’s food was derived pre-
dominantly from the land or the sea.

By excavating tombs and digging around
in middens — some inland, others near the
S coast — Richards and his colleagues un-
earthed 164 Neolithic and 19 Mesolithic bone
fragments. With few exceptions, they report,
Mesolithic people living near the coast had a
diet rich in seafood. “But after 4000BC in
Britain,” Richards says, “none of the people
we measured had any marine foods in their
diets. It seemed like this was a big and
rapid change. Even people on the coast
didn’t go on eating marine foods.”

Why did the products of the new agricul-
ture prove so instantly attractive? “I wish I
knew,” Richards admits. “One idea is that
people wanted to have more reliable food
supplies. If you grow it yourself, you know
how much is there.” Another possibility is
that its appeal was associated with much
wider cultural change. Could this have been
the earliest sign of our now ubiquitous preoc-
cupation with fashion? Richards does not
deny the possibility.

As Jones recalls, when he began work,
the most sophisticated measuring device
around was a tape measure. Nowadays,
archaeologists can use global positioning
satellites. And many artefacts hold far _
more secrets than can be gleaned by the
closest scrutiny. “Something like 40 to 50
per cent of pieces of pottery have chemical
traces of what went on inside them. I sus-
pect that sooner rather than later we’ll see
chemical analysis become a routine part of
archaeology.”

Access to new techniques is changing the
way that archaeologists work — but does it
also alter the way they think? Jones says it
shapes different questions. “You can ask
questions that never seemed relevant before.
With a cemetery, it’s now possible to ask not
only who was related to whom, but whether
males were fitter or more hard working or
better fed than females.”

Who said that dead men tell no tales?

] jarsfound atthe
tomb of Scorpion
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inthe southern
 Levant, where wine-
making had been
flourishing for a
millennium. DNA
analysis is narrow-
ing in on when and
 where the Eurasian
grapevine was first
dornesticated. More |
exacting chemical
analyses should
 shed light on the
minutiae of ancient
winemaking.
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University of
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