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Archaeological science—or the application of the
chemical, physical, and environmental sciences, as

well as computer and satellite technologies to ancient
remains—has revolutionized the way archaeologists
understand the past.1 Scientific techniques allow
archaeologists to ask new questions of data and gain novel
perspectives of socio-economic practices, technology,
health, diet, and the environment. Archaeologists have yet
to explore the full potential of this research for many
reasons, most of which relate to a limited awareness of labs
in Egypt, difficulties transferring samples to local labs, and
a lack of funding for scientific archaeology. Given the near
prohibition of exporting samples to extant labs abroad,
there is a strong need to develop archaeological science
facilities and expertize in Egypt. The last decade has
witnessed the development of new labs and increased
collaborations between archaeologists and scientists,
bringing exciting possibilities to the study of ancient
Egypt. 

Scientific analyses that can be conducted in the field
with imported equipment are relatively common in Egypt.
Geophysical surveys (e.g., magnetometery, geoelectric
resistivity surveys, ground penetrating radar), conducted
by both international and Egyptian teams, have provided
valuable insight into the changing environment and
settlement patterns at many sites in Egypt.2 Likewise,
portable X-ray fluorescence (XRF) enables materials
characterization in the field, which allows archeologists to
address a wide array of questions.3 These analyses have
greatly contributed to our understanding of ancient Egypt,
but it is not possible to conduct tests in the field for most
scientific techniques. 

There are significant differences between ancient and

modern materials that require labs to make special
accommodations for archeological science. Archaeologists
not only require access to facilities, but also collaborations
with labs that have scientific protocols—or a written
procedure for experiments—to analyze ancient materials.
Several extant labs are particularly strong in analysis of
mummies, as well as restoration and conservation.
Computed tomography (CT) scanning of mummies at the
Faculty of Medicine at Cairo University and DNA analysis
of royal mummies at the Faculty of Medicine at Kasr al-
Ainy Hospital have generated insight into larger historical
questions regarding royal families.4 Most museums in
Egypt have done extensive work with conservation, and it
is the major focus of archeological science education at
Egyptian Universities. For example, the Grand Egyptian
Museum (GEM) has a ground-breaking lab for restoration
and conservation. 

Finding suitable labs and collaborative scientists is a
major challenge for archaeologists, although there are
several viable options for some types of analyses. Ceramic
petrography is a good example where the labs at the
Institut français d’archéologie orientale (IFAO)5 and the
Centre d’études Alexandrines (CE Alex)6 can prepare
samples and cross polarizing microscopes are available for
a fee.

The methods used to date materials, as well as address
questions of ancient diet and health, environmental
change, technological practices, as well as trade and
interregional interactions, require physical and chemical
analyses. Despite dating ancient materials being a priority
for many archaeologists, there are few options in Egypt.
The only facility available for dating organic materials is
the radiocarbon (14C) lab at IFAO.7 Other options are not
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yet available in Egypt. This is particularly problematic for
dendrochronology, which is only now developing utility
for Egypt and can also inform on climatic events.8

Chemical characterization and residue analysis, often
conducted on materials excavated decades ago from
museum collections abroad, are particularly informative
on trade networks between Egypt, the Near East, and the
Mediterranean world. Isotope analysis measures changes
related to ancient environments and diet that result from
an organism’s interaction with its environment. For
example, isotope analysis conducted abroad on dental
remains from recently excavated tombs in Tombos (Sudan)
show that the people buried in Egyptian-style graves were
raised in an environment different from that of Lower
Nubia, suggesting these individuals were immigrants
from Egypt.9 Isotope analysis, unfortunately, is not
currently being applied to ancient materials in Egypt. 

There are many characterization analyses that are
technically available but underutilized in Egypt, including:
inductively coupled plasma-mass spectrometry (ICP-MS),
gas chromatography mass spectrometry (GCMS), X-ray
fluorescence (XRF), and scanning electron microscopy
(SEM). Isotope analyses employ several types of mass
spectrometry (e.g. multiple-collector inductively coupled
plasma mass spectrometry [HR-MC-ICPMS] or Thermal
Ionization Mass Spectrometry [TIMS]) that are also
theoretically present in Egypt. Labs that have the requisite
equipment include the National Research Center in
Egypt10 and several science faculties at Egyptian
universities (e.g. Faculty of Agriculture and the Faculty of
Geology, Cairo University), but they are rarely used
because collaborations between these labs and
archaeologists have not been formed. Further, many of
them do not have protocols for analyzing ancient
materials. For archaeological science to proceed in Egypt,
archaeologists first need to forge the relationships with
these labs so that they establish protocols for dealing with
ancient remains.

While undertaking the archaeological sciences in Egypt
seems prohibitively challenging, there are several positive
changes on the horizon. This field is gaining more
attention both in the academic community and the media,
which can lead to awareness, and, hopefully, funding.11

For instance, I am writing a series with Nature Middle East
on archaeological science in the region that focuses
attention on exciting research projects and the numerous
challenges in the field.12

Additionally, several archaeologists and scientists are
organizing conferences in Egypt on these matters. IFAO is
hosting “Archaeometery: Another Point of View,” a
conference to be held on December 15, 2016, in Cairo,13

which will explore the various scientific techniques used
outside Egypt to examine the past. Also, in collaboration

with IFAO, the American Research Center in Egypt
(ARCE), the Egypt Exploration Society (EES), and the
German Archaeological Institute (DAI), the Ministry of
Antiquities (MOA) is organizing the Conference on the
Science of Ancient Egyptian Materials and Technologies
(SAEMT).14 This international conference—to be held in
Cairo on November 4 –6, 2017—will bring together
representatives from the MOA, international archaeology
bodies, and both foreign and Egyptian archaeological
scientists, as well as representatives from labs in Egypt for
the first major meeting of its kind. It is valuable for
archaeologists, even those who do not have scientific
programs in their excavation, to attend such conferences
in order to gain insights into the research potential of
archaeological science and the mechanics of conducting
such analyses in Egyptian labs. Only through collaboration
can we explore the full range of potential with ancient
Egyptian artifacts, and these conferences are a step
forward to achieving this goal.
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